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There are five main types of renewable energy.
Biomass energy???Biomass energy is produced
from nonfossilized plant materials.There are three
main types of biomass energy: Biofuels???Biofuels
include ethanol, biodiesel. renewable diesel, and
other biofuels.Biofuels are mostly used as
transportation fuels in the United States, and
ethanol accounts for the largest ???

Renewable plants are considered intermittent or
variable sources and are mostly limited by a lack of
fuel (i.e. wind, sun, or water). As a result, these
plants need a backup power source such as
large-scale storage (not currently available at
grid-scale)???or they can be paired with a reliable
baseload power like nuclear energy.
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for all data on renewable sources; Lazard for the
price of electricity from nuclear and coal ??? IAEA
for nuclear capacity and the Global Energy Monitor
for coal capacity. For fossil fuels and nuclear we
show installed capacity at each point in time

(because we are not aware of any data on the
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In 2025, renewables surpass coal to become the
L largest source of electricity generation. Wind and
- solar PV each surpass nuclear electricity generation
—_— in 2025 and 2026 respectively. In 2028, renewable
| energy sources account for over 42% of global
electricity generation, with the share of wind and
solar PV doubling to 25%.

- Like fossil fuels, nuclear fuels are non-renewable
energy resources, but unlike fossil fuels, nuclear
power stations do not produce greenhouse gases

UL like carbon dioxide or methane during their

- Power Conversion
& System
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A renewable energy is constantly renewed. It is
considered inexhaustible over time. The sources of
renewable energy ??? the sun, the earth and the
wind ??? are certainly inexhaustible, but they are
available intermittently. In France, renewable energy
accounted for 27% of electricity consumption in
2020 (source: RTE). Although this figure is a record
high, it remains low.

Nuclear energy provides nearly one-fifth of U.S.
electricity. Nuclear energy was the third-highest
source???about 18%7???0of U.S. utility-scale
electricity generation in 2023. Nuclear power plants
use steam turbines to produce electricity from
nuclear fission. Renewable energy provides an
increasing share of U.S. electricity

For nuclear and renewable energy technologies,

N ‘“MQ‘ﬂi:iV j most GHG emissions occur upstream of operation.
1 e I | 1 L Source: Sathaye et al. 2011 Powered by
jﬂ Z ﬁA\ Renewable Resources Maximum Q3 Median Q2

Minimum Single Estimate for Hydrogen Single
Estimates with CCS 164 (+11) 53 (9) Figure 2. Life
cycle greenhouse gas emission estimates for
selected electricity

(C) 2025 Solar Energy Resources 3/9 Web: https://www.gebroedersducaat.nl



NUCLEAR RENEWABLE ENERGY SOLAR
SOURCES

Unlike many renewable energy sources, power from
nuclear energy can be generated 24 hours a day
and isn"t dependent on the weather, like wind and
solar power tend to be. Because of this, nuclear
power is more readily available to meet energy
demands, which helps to lower the carbon intensity
of the electricity supply during times when other

ENERGY
STORAGE

Nuclear-renewable hybrid energy systems are
physically coupled facilities that include both nuclear
and renewable energy sources to produce electricity
and another commodity product such as fuel,
thermal energy, ??7?
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Increasing the supply of renewable energy would
. | allow us to replace carbon-intensive energy sources
[ e | and significantly reduce US global warming
- emissions. For example, a 2009 UCS analysis
found that a 25 percent by 2025 national renewable
:T E 7” electricity standard would lower power plant CO2
0L L'J emissions 277 million metric tons annually by
== 20257?7the
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It also doesn"t encompass other low- or
zero-emissions resources that have their own
advocates, including energy efficiency and nuclear
power. Types of Renewable Energy Sources
Hydropower: For centuries, people have harnessed
2 the energy of river currents, using dams to control

water flow. Hydropower is the world's biggest

Hplin

source of renewable

LCOE of US Resources, 2023: Non-Renewable
Resources. (The ITC/PTC program does not
provide subsidies for non-renewable resources.
Fossil fuel and nuclear resources have significant

subsidies from other policies.) Resource

(Non-Renewables) Unsubsidized LCOE* Natural
il T e Gas (combined cycle) $39 - $101: Natural Gas
wm o IDE Peaker Plants: $115 - $221: Coal

The United States uses a mix of energy sources.
The United States uses and produces many
different types and sources of energy, which can be
grouped into general categories such as primary,
secondary, renewable, or fossil fuels.. Primary

energy sources include fossil fuels (petroleum,
= natural gas, and coal), nuclear energy, and
renewable sources ???
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Renewable energy can play an important role in

r _— U.S. energy security and in reducing greenhouse
! gggﬂ gas emissions. Using renewable energy can help to

reduce energy imports and fossil fuel use, the

1

largest source of U.S. carbon dioxide
emissions.According to projections in the Annual
Energy Outlook 2023 Reference case, U.S.
renewable energy consumption will ???

|

Clean Energy Source. Nuclear is the largest source
N H = of clean power in the United States. It generates
, \ - B " nearly 775 billion kilowatthours of electricity each
1T year and produces nearly half of the nation's
——— emissions-free electricity. This avoids more than

471 million metric tons of carbon each year, which is
the equivalent of removing 100 million cars off of the
road.

Although nuclear energy itself is a . renewable
energy source, the material used in nuclear power
plants is not. Nuclear energy harvests the powerful
energy in the nucleus, or core, of an atom. Nuclear
energy is released through nuclear fission, the
process where the nucleus of an atom splits.
Nuclear power plants are complex machines that
can
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Few robust general statements can be made about
public attitudes to either new renewables or nuclear
power. In both cases, there are strong proponents
and the bitterly opposed. However, it is very clear
from public polling that there is a fundamental
difference in public attitudes to renewable energy

sources and to nuclear power.

i

7 How does nuclear power fit into the clean energy

source of low carbon energy used today to produce
electricity, following hydropower. During ???

ﬂmﬂ e . transition? Nuclear power is the second-largest

? Wind and nuclear could both have key roles in a
fossil-free energy system (Image: Jeanne
Menjoulet, Flickr, Creative Commons BY 2.0) The
report, The road to net zero: ???
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The main two elements of concern in integrated
energy systems involving nuclear and renewable
energy sources for multigeneration are i) the nuclear
element and ii) its relation to the commodities
produced from the system. The involvement of the
general public in the process when adopting
projects involving nuclear energy is essential to

Nuclear fuel is extremely dense. It's about 1 million
times greater than that of other traditional energy
sources and because of this, the amount of used
nuclear fuel is not as big as you might think.. All of
the used nuclear fuel produced by the U.S. nuclear
energy industry over the last 60 years could fit on a
football field at a depth of less than 10 yards!

"As the share of intermittent renewable energy

' }'.'-w Hr MM systems???mostly solar and wind???increases in
,"}LQ; “ ’ power grids, more flexible power generation is
ljﬂ/‘f/ needed," noted Denis Janin, Energy Economist at

PreussenElektra, GmbH. "This can take several
forms: hydropower, gas-fired power plants,
advanced batteries, or nuclear power.
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"Renewable" energy refers to energy from sources
prm— _ that are constantly replenished. This isn"t true of
};Hgﬁi LM nuclear energy production. However, it doesn"t

I o release greenhouse gases and is the
second-largest source of low-carbon electricity in

® - ? the world. Some researchers believe nuclear power
o is essential to help us meet our energy needs
—_ [P without worsening climate change.
S~ /

The existence of renewable energy resources is
spread over a wide geographical area in
comparison to the conventional energy resources
which are often concentrated in a limited number of
countries like the oil and gas are mostly
concentrated in the Middle East countries.
Sustainable sources are biomass, nuclear power,
geothermal, wind

In 2020, renewable energy sources (including wind,
hydroelectric, solar, biomass, and geothermal
energy) generated a record 834 billion kilowatthours
(kWh) of electricity, or about 21% of all the
electricity generated in the United States.Only
natural gas (1,617 billion kwh) produced more
electricity than renewables in the United States in
2020. . Renewables ???

(C) 2025 Solar Energy Resources 9/9 Web: https://www.gebroedersducaat.nl



