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THE NEXT GENERATION

Dr. John E. Kelly

U.S. Department of Energy, Office of Nuclear Energy
September 29, 2016

Argonne® ML v, () Berkeley SUMMARY

B First wave of reactors were driven by post-war
economic growth in the industrialized world, concerns
about energy supply/security, and strong government

support.

B Today nuclear power is in its second wave and the

worldwide interest is as strong as it

B Reactors designs have evolved becoming safer, more

reliable, and more economic

B Generation |V is progressing well and deployment is

seen in the not too distant future
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~ President Dwight D. Eisenhower, December 8, 1953,
to the 470" Plenary Meeting of the United Nations
General Assembly
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Big Rock Point, GE BWR Diablo Canyon, Westinghouse PWR Kashiwazaki, GE ABWR Ofkiluoto 3 AREVA PR Artiving ~ 2030
Early Large-scale Evolutionary Innovative
prototypes power stations designs designs
- Calder Hall (GCR) - Bruce (PHWR/CANDU) - ABWR (GE-Hitachi; Toshiba | - EPR (AREVA NP PWR) + GFR gas-cooled fast
. ?Pounlngo’ilgu - Calvert Cliffs (PWR) :gﬂoan - ESBWR (GE-Hitachi BWR) i l'eag'm ks
HWR/CANDU) « Flamanville 1-2 (PWR) . « Small Modular Reactors . ead-cooled fas
- Dresden-1 (BWR) . Fukushima Il 1-4 (BWR) (AECLCANDUlPHWR) - B&W mPower PWR reactor
- Fermi-1 (SFR) . Grand Gulf (BWR) - AP1000 (Westinghouse- _ CNEA CAREM PWR « MSR mol.ten salt reactor
S Toshiba PWR) « SFR sodium-cooled fast
- Kola 1-2 (PWRAVER) + Kalinin (PWR/VVER) . APR-1400 (KHNP PWR) - India DAE AHWR tsond)
" ;::”hl“"":‘" JV:ITGR’ + Kursk1-4 (LWGR/RBMK) + APWR (Mitsubishi PWR) - KAERI SMART PWR « SCWR supercritical water-
- Shippingport (PWR) « Palo Verde (PWR) . Atmea-1 (Areva NP - NuScale PWR cooled reactor
-Mitsubishi PWR) - OKBM KLT-405 PWR « VHTR very high
- CANDU 6 (AECL PHWR) - VVER-1200 (Gidropress PWR) temperature reactor
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https://www.gen-4.org/gif/jcms/c_59461/generation-iv-systems
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Number of Nuclear Reactors Listed as "Under Construction"
by year, 1954 - 1 July 2014
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DRIVERS FORTHE FIRST ~ GEX[Jj nismstiond
WAVE OF REACTORS

M Encouraging drivers
* Re-emerging Economies Required
Increased Energy in Post World War Il
Period
* The Oil Crises of the 1970s
* Strong Government Backing

B Neutral drivers
* Acid Rain
* Air Pollution
* 1971- Inadvertent Climate Modification.
Report of the Study of Man's Impact on
Climate

M Discouraging drivers

» High Interest Rates
» Fear of Radiation

* Fear of Nuclear Weapons

* Three Mile Island Accident

» Chernobyl Accident

* Waste Management Impasse

CURRENT DRIVERS FOR GENJY cieimstiond
NUCLEAR POWER |

W Energy security
— Nuclear shelters countries from imports of costly fossil fuels
— Replacing retired nuclear or coal generation plants

B Economic incentives
— Nations rich in fossil fuel would prefer to export those
resources and use nuclear for domestic electricity production

M Environmental protection
— Replacing coal with nuclear can alleviate air pollution
problems

M Climate change concerns
— Nuclear is the “emission-free” base load generation
technology
— Dry condenser cooling possible with small modular reactors
when water usage is restricted
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@ rarticipating member, signatory of a System Arrangement as of July 2016
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https://www.gen-4.org/gif/jcms/c_9342/framework-agreement



