 GNPF_Conc_Recs_V5x.doc of 09/06/06 by RLG
GLOBAL NUCLEAR POWER FUTURE

On 20 August, 2006, a day-long session of the Erice International Seminars was devoted to the Global Nuclear Power Future in the context of reducing the accumulation of atmospheric carbon dioxide.  Individual speakers, listed below, presented analyses of various aspects of nuclear power, and there was much discussion among the speakers and with the audience.  Although there are different views of the optimum steps to be taken, we provide a small set of conclusions and recommendations on which we agree:

CONCLUSIONS:

A very large expansion is required if nuclear power is to be a major player in the mitigation of CO2 in the atmosphere. We are convinced that such an expansion is possible.

Coal with carbon capture and storage is also a major option in the mitigation challenge, as are biomass, wind, solar energy and improved efficiency of energy conversion and end use. No single approach can provide the required reduction; all should be pursued vigorously
. 

Safe, affordable nuclear power must be available to all nations with or without fuel cycle facilities, under international non-proliferation and physical protection arrangements adequate to guard against proliferation, theft of nuclear materials, misuse of technologies, and sabotage.

Light-water reactors (LWRs) are operating safely, efficiently and generally economically.  These qualities will improve with Generation-III and GEN-IV advanced reactors.  Although LWRs will provide by far the main part of an early expansion of nuclear power, heavy-water reactors and those using microencapsulated fuel, such as helium-cooled pebble-bed or prismatic reactors, may also contribute.

Recycling nuclear fissile and fertile material for better use of the uranium resource requires reprocessing as an essential element, but it needs technical and institutional measures to prevent the malicious use of plutonium. The Global Nuclear Energy Partnership, GNEP, has the potential to address those issues, but it needs careful examination and dialogues among states and independent experts on technical and institutional processes and possibilities to achieve the goals of a new recycling and non-proliferation regime.

Ultimately geologic repositories with or without reprocessing will be required for disposal of spent fuel or high level waste.  These could include international facilities operated jointly or by private firms regulated both by environmental agencies and by IAEA.  Presently there are no geological repositories operating anywhere in the world, but there is significant progress in repository technology, and we agree that they can provide long-term safety.  Since most repositories will take decades to implement, reliance on interim dry-cask storage for up to 100 years may be required followed by deposition to the repository.  Such interim storage is necessary, with or without reprocessing and recycle, and it is essential to allow an early expansion of nuclear power, It may also enhance public acceptance. 

Uranium resources worldwide are estimated to be adequate for fueling nuclear power for many decades even if consumption significantly expands.  Reprocessing and recycling LWR fuel can save some 20% in uranium feed, but a substantial increase in the cost of uranium would be necessary to justify the cost of reprocessing and recycle as it has been performed. Currently, reprocessing and MOX burning is accomplished at a few per cent of the production cost of electricity. It is affordable, but currently appears to cost somewhat more than direct disposal without reprocessing.  These conclusions are still tentative because neither reprocessed waste nor spent fuel has yet been disposed into the repository.  

Reprocessing may ultimately ease waste disposal assuming fast neutron reactors can be deployed at an industrial scale. There are several related questions, in particular economy, taking into account all benefits and costs and proliferation resistance. The design of a suitable combination of fast neutron reactor that generates little additional plutonium as it burns the minor actinides from LWRs with a compatible fuel and reprocessing system could be a solution (e.g. GNEP).

Safe, affordable fast-neutron burner reactors, a key element of the GNEP proposal must be addressed by the deep analysis and experimental confirmation of competitive fast-reactor designs, their specific fuel composition and forms, and the reprocessing that is essential to the use of fast reactors in a new recycling regime that will minimize proliferation hazards.

Beyond the modest uranium resource extension afforded by recycling fuel into LWRs, or the comparable benefit estimated from the use of the proposed GNEP fast reactors to burn the residue of once-through LWR fuel, there are the dual prospects of vast resource extension by the separation of uranium from seawater and by the introduction of breeder reactors that differ from the fast-neutron burner reactors in having a very high "conversion ratio" rather than one that is as low as possible.  Because the session was focused on the early expansion of commercial nuclear power, the large-scale deployment of breeders was not much discussed
.

Nonproliferation objectives are addressed by a combination of international obligations centered on the NPT, verification, and technical measures designed to enhance proliferation resistance. Nuclear material needs to be protected against theft or sabotage while in use, storage or transport. Nuclear facilities, both existing and new, need to be protected against sabotage. This can be achieved through physical protection, engineering design and other measures undertaken in the framework of the amended Convention on Physical Protection of Nuclear Material and other international legal instruments, and guidelines and recommendations produced by the IAEA.

Both the front end of the fuel cycle (enrichment plants) and the back-end of the cycle (theft of old spent fuel, or in the case of reprocessing, the theft of fresh MOX or separated reactor-grade plutonium) are potential sources of weapon-usable material.  Both front and back ends of the cycle must and can be secured. 

The availability of fuel-lease and take-back with or without reprocessing is unanimously endorsed by the speakers to make nuclear power more widely available at reasonable cost, while ensuring global environmental safety and security.  

RECOMMENDATIONS:

Nations should sign and ratify the amended Convention on Physical Protection of Nuclear Material (CPPNM):

States that have not already done so should complete Additional Protocols to their Full Scope Safeguards Agreements with the IAEA. 

The option of dry-cask storage of spent fuel for up to 100 years should routinely be considered in the context of reprocessing and recycle or of direct disposal.

Nations should move urgently to develop a viable international regime for fuel leasing and take back under satisfactory nonproliferation and environmental standards. 

Signed at Erice, August 22, 2006:

SPEAKERS IN THE GLOBAL NUCLEAR POWER FUTURE SESSION:

Jacques Bouchard, France
/ Jacques Bouchard /
Carmen Difiglio, USA                   / Present in official capacity and thus unable to sign /

Steve Fetter, USA
   / Steve Fetter /
Philip J. Finck, USA
/ Philip J. Finck /
William Fulkerson, USA
/ William Fulkerson /

Richard L. Garwin, USA
/ Richard L. Garwin /

Richard Hoskins, Austria             / Present in official capacity and thus unable to sign /

Kazuaki Matsui, Japan
/ Kanzuaki Matsui /
Charles McCombie, Switzerland
Charles McCombie /
� The IEA report (Energy Technology Perspectives, 2006) shows the potential importance of CO2 capture and storage, but it also demonstrated the importance of nuclear power technologies, energy efficiency, and renewable energy to reduced CO2 emissions, with energy efficiency technologies providing the largest potential reductions of CO2 emissions.  Similar conclusions are reached in the U.S. Climate Change Technology Program Draft Strategic Plan, September 2005.





� Concepts exist for enhanced burnup of natural or depleted uranium in fast reactors without reprocessing, but these have not yet advanced to the system level.  Innovative concepts are always welcome, but should not be confused with approaches that are fully developed and ready for deployment.
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