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Evolution of Nuclear Power
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Nuclear Development Trends

2.1 Global highlights
Mugclear reactors generated a total of 2506 TWh of electricity in 2017, up from 2477 TWh in 2016. This is the fifth 2 3 NeW ConSTFUCtion

successive year that nuclear generation has risen, with output 160 TWh higher than in 2012.
With four construction starts, two reactor construction cancellations and four reactors being grid connected, the total

Figurs 1. Muclear electricity production number of reactors under construction fell by two to 59 over the course of 2017.
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W 2zis Table 3. Reactors under construction by region year-end 2017 (change since 2016)
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- “Nuclear 1s 1deal for

dealing with Clean Energy Comparison
. climate change, e Wedtowr

because it is the y .“/ ) \/I/ N,
only carbon-free, M7 P N
scalable energy
source that’s
‘available 24 hours a
. day.”

-Bill Gates, 2018

Average Solar Power
225 MWe on 2400 acres of land

The Westinghouse SMR
225+ MWe on only 15 acres of land



FIGURE 5
Cut-Away View of the NuScale Power Reactor Building
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"Given this challenge we
face today, and given the
progress of fourth
generation nuclear: go for
It. No other alternative,

zero emissions.”
—John Kerry, 2017
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“The new goal is to move to a
sustainable energy future and
we want to use things like
hydro, solar, wind,
geothermal, nuclear is also a
good option in places...which
are not subject to natural
disasters, and we want to use
energy sources that will be
good for a billion years.” —Elon
Musk, 2015

HOW DO SMRS WORK?

Muclear power plants generate heat through
nuclear fission. The process begins in the reactor
core. Atomns are split apart — releasing energy
and producing heat as they separate into smaller
atoms. The process repeats again and again
through a fully controlled chain reaction.

Control rods made of neutron-absorbing
material are inserted into the core to
regulate the amount of heat generated
by the chain reaction.

Reactor coolant water picks up heat from the
reactor core. Reactor coolant purnps circulate
this hot water through a steam generator, which
converts water in a secondary loop into steam.

The steam is used to drive a turbine,
which generates eleciricity.

Throughout the process, the pressurizer keeps
the reactor coolant water under high
pressure to prevent it from boiling.

Pressurizer

Keeps reactor coolant water
under high pressure to
prevent it from boiling.

Reactor Coolant Pumps

Circulate the reactor’s coolant.

Steam Generator

Converts water in a
secondary loop into steam
to drive a turbine that
generates electricity.

Control Rods

Used to contral the power of
a nuclear reactor, including
shutting down the reaction.

Core

The "heart™ of the reactor --
where heat is generated by
nuclear fission.
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Bridging the “Valleys of Death”
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IMSR cans are typically used up like a battery in 4 to 7 years and swapped out for a fresh can.

Disconnect Solar
[ —— Sa|t Fuelsalt, Coolant Salt, Solar Salt, Steam Water.
' S Count the radioactivity isolation loops on your
Coolant g il neighborhood water cooled reactor.
Salt Heat
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Exchanger P«— Generator
ump
\g:ft' IMSR - Integral Molten Salt Reactor

Reactor Container

Core

Typical of the new molten salt reactors coming out, the IMSR
has it’s radioactive fuelsalt, fuelsalt pumps, graphite moderator,
and primary heat exchanger all integrated in a sealed can.

After storing the used up can in a hole in the ground for several
years to let it cool off, the can is returned to the factory for

rebuilding. Most of the nuclear knowledge needed at today’s

reactors is not needed with IMSRs. (Notes by web site author)

Molten Salt Reactor Power Station Basic Component Schematic

Terrestrial Energy
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Liquid Metal cooled Fast Breeder Reactors (LMFBR)
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12/2014 7/2015 9/2015
PSA = 2,923 ng/mL PSA = 0.26 ng/mL PSA < 0.1 ng/mL

Radiolabeled antibody



National Attention

 Nuclear Energy Leadership Act, March 27, 2019

* Sen Lisa Murkowski, “We once led the world in nuclear energy,
but have surrendered that position to Russia and China. Itis
Imperative that we reverse that trend and develop advanced
nuclear technologies domestically.”

* Sen Cory Booker, “This bipartisan bill will spur development of
demonstration projects at the Department of Energy, which could
become an important source of carbon free electricity generation.”

* The narrative is changing for nuclear.



https://www.energy.senate.gov/public/index.cfm/2019/3/murkowski-booker-and-13-colleagues-reintroduce

Thank you for your attention.
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