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Generations of Nuclear Energy

Generation IV

-

Generation Ill1+ evolutionary
Generation llI Evolutionary Designs
. o Generation |l m r
eneration F | Advanced LWRs I

Early Prototypes

Commercial Power

- Safe
- Sustainable
- Economical
- CANDU 6 - ACR1000 - Proliferation
Y. PWR ) - AP1000 Resistant and
- Shippingport i S - System 80+ - APWR Physically
- Dresden - BWRs - AP600 - EPR Secure
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- Magnox - ESBWR
1950 1960 1970 1980 1990 2000 2010 2020 2030

http:/'www gen-4 org/Technology/evolutionhtm 6




Generation IV Goals
Sustainability

1. Generate energy sustainably, and promote long-term availability of nuclear fuel

2. Minimize nuclear waste and reduce the long term stewardship burden

Safety & Reliability

3. Excel in safety and reliability

4. Have avery low likelihood and degree of reactor core damage

5. Eliminate the need for offsite emergency response

Economics

6. Have a life cycle cost advantage over other energy sources

7. Have a level of financial risk comparable to other energy projects

Proliferation Resistance & Physical Protection

8. Be avery unattractive route for diversion or theft of weapons-usable materials,
and provide increased physical protection against acts of terrorism

GIF-019-00 Technology Goals pdf 7




Generation IV International Forum
Chartered in July 2001

Set out Vision, Goals and Objectives
Nine charter members
Created a virtual organization
— Government leaders in a Policy Group
— Technical advisors in an Experts Group
Makes decisions by consensus

Members bear their own costs, and participate
in the systems and R&D that they choose

GIF works with other organizations, especially
IAEA and OECD/NEA to draw expertise

Shares information openly where possible

Founding Members now joined by:
Switzerland (2002), Euratom (2003), China and Russia (2006)

Ohanter ol ihe Gonoratimn IV Ltornat wasl Forum

uuuuuu

http/'www gen-4 org/PDFs/GIFcharter pdf 8




The Technology Roadmap

« Two-year effort by 100 international experts A Technology Roadmap
finding the most promising nuclear systems e
Nuclear Energy Systems
* Six systems were selected:

— Gas-Cooled Fast Reactor (GFR)

— Lead-Cooled Fast Reactor (LFR)

— Molten Salt Reactor (MSR)

— Sodium-Cooled Fast Reactor (SFR)

— Supercritical-Water Reactor (SCWR)

— Very-High-Temperature Reactor (VHTR)

« Timelines and research needs were developed
for the needed technology

hitp:/iwww gen-4 orgTechnology/roadmaphtm 9




Overview of the Generation IV Systems

Neutron Fuel Size
System Spectrum | cycle | (MWe) Applications R&D Needed
Very-High- Thermal Open 250 Electricity, Hydrogen, Fuels, Materials,
Temperature Reactor Process Heat H, production
(VHTR)
Supercritical-Water Thermal, Open, 1500 Electricity Materials, Safety
Reactor (SCWR) Fast Closed
Gas-Cooled Fast Fast Closed 200-1200 Electricity, Hydrogen, Fuels, Materials,
Reactor (GFR) Actinide Management Safety
Lead-Cooled Fast Fast Closed 50-150 Electricity, Fuels, Materials
Reactor (LFR) 300-600 Hydrogen Production

1200
Sodium Cooled Fast | Fast Closed 300-1500 Electricity, Actinide Advanced recycle
Reactor (SFR) Management options, Fuels
Molten Salt Reactor Epithermal | Closed 1000 Electricity, Hydrogen Fuel treatment,
(MSR) Production, Actinide Materials, Safety,
Management Reliability

| s e i i i o o Sy s i B i e e i i " i b i s i e " i i i o i i i e i i i e i o s s |
http:/iwww gen-4 org/Technology/systems/index htm 16




System Partners

Vg
i« BB )| o | o B |E

VHTR L 2 L 2 < L 2 & & L 2

GFR * o S .

SFR L 2 L 2 L 2 L 2 L 2

SCWR * * *

LFR * *

MSR * L
Partners: NRCan JRC CEA JAEA, MEST PSI DOE

ANRE KOSEF
NRCan - Department of Natural Resources (CA) Aug 2007
JRC — Joint Research Centre (EU) ug
CEA - Commrssan.?r a ’Energie Atomique (FR) VHTR — Very-High-Temperature Reactor
JAEA - Japan Atomic Energy Agency (JP) GFR — Gas-Cooled Fast Reactor
ANRE - Agency for Natural Resources and Energy (JP) .
. . . SFR — Sodium-Cooled Fast Reactor
MEST - Ministry of Education, Science and Technology (KR) .
. ) : ; SCWR - Supercritical Water-Cooled Reactor
KOSEF - Korean Science and Engineering Foundation (KR)
. LFR - Lead-Cooled Fast Reactor

PSI — Paul Scherrer Institute (CH) VSR _ Molten Salt Reactor
DOE — Department of Energy (US)

¥ 8% ¥ ¥ & W - W & 8§ W@ W ¥ & § W W & & W W & & ¥ W & % ¥ M
http:/iwww.gen-4 org/GIF/Governance/system htm
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Working Toward the Future

The GIF joined together to help assure a sustainable energy future

* Underscored by the advance of global climate change
« Based on advanced nuclear energy systems that are sustainable,
safe, economical, proliferation resistant and physically secure

« Accelerated by the collaboration of the GIF members, industry,
academia and non-member nations and institutions

International
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