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I send my warm congratulations to the Atomic
Energy Society of Japan on the occasion of its fiftieth
anniversary. The society has a well deserved
reputation as a centre of excellence for the peaceful

application of nuclear energy and it has made a

significant contribution to the development of nuclear

. . . M. IIVNTEA1R
science and technology in Japan and in the world. Dr. Mohamed Elbaradei

The Atomic Energy Society of Japan is one of the | EFRETH#EETAEA) EHRR
) o ) 194287 M he 74 nRE
largest academic nuclear societies in the world, with | o wewy « v npam

important links not only to international organizations | H. TAEA $F5REHmmN, 465
. _ R 28T, 9740 5 Blk. 0547
such as the IAEA, but also to national nuclear societies -, _ <, w524,

in many countries, across the whole range of nuclear-
related fields. I am especially grateful for the Society's continued interest in
conferences supported by the IAEA.

Much has changed in the past ten years in the world of nuclear energy. Public
attitudes have become less hostile and more and more countries—especially in the
developing world—are considering making nuclear power part of their energy mix.
This is because of concerns about climate change, instability of energy supply and the
huge need for additional energy for development. The expansion in global use of
nuclear power puts an increasing responsibility on vendor states such as Japan to
ensure that countries to which they sell nuclear technology acquire the expertise and
infrastructure to run it safely, securely and responsibly. I am confident that the
Atomic Energy Society of Japan will continue to make a key contribution in this field.

The TAEA values its cooperation with the Atomic Energy Society of Japan and
looks forward to deepening and strengthening that relationship in the decades to

come. (20094F 1 H5H &)

(8) BAREREFHFEEE, Vol 51, No. 4 (2009)



M Congratulations(TZF ¥ /\1)) 221

‘Vb'! Congratulations

On behalf of the OECD Nuclear Energy Agency
(NEA), I would like to congratulate the Atomic Energy
Society of Japan on the occasion of its 50" anniversary.
It is an honour for me to have the opportunity to send
you this message from the NEA at such a special time.

Since February 1959 when your society was
established, just following the first criticality of the JRR
-1 reactor in 1957, your members have always |L.IF+v/\Ug

acknowledged that nuclear energy must be carefully | Mr LuisE Echavarri
considered, as part of a reflective process. They have %Eg’%?;’iﬁ*gi/ Eg L
thus continuously fostered the deployment and 19494 2 <4 ¥ ;i ;L < kY
enhancement of nuclear energy for peaceful uses. [way i vh2EETE
Indeed, AES] activities have been key in developing | 7=xF>¥r o2ttt —Y v —,
high quality nuclear power plants, fuel cycle |*~fYBETNEERRZCNZE
installations and research facilities based on this | JLciEC: 1997#2 5B
approach. This has allowed Japan to become one of the

most highly developed nuclear energy nations.

A new era for nuclear energy is beginning to materialise, drawing on its ability to
help resolve a number of the environmental and economic challenges that our
societies are facing. Members of the international community, and nuclear
professionals in particular, welcome this renewed interest based on the contribution
that nuclear power can make to the security of energy supply and to preventing
climate change, as it does not emit greenhouse gases. The development of nuclear
energy can only be conceived based on the highest standards of safety, and the OECD
Nuclear Energy Agency has always considered nuclear safety as the first priority in
its work. The Agency is highly committed to fulfilling its role as an international
forum for sharing information and experience and for promoting international co-
operation among its member countries. The contribution of Japan, through numerous
members of the Atomic Energy Society of Japan, has always been outstanding.

In October 2008, the NEA celebrated its 50" anniversary and on that occasion
published the Nuclear Energy Outlook, the first of its kind in the Agency's history. I
hope that this new publication, a very comprehensive analysis of the possibilities
surrounding nuclear power until the year 2050, will help member countries, including
Japan, in deciding on the contribution of this source of energy when designing and
implementing national energy policies.

We are confident that the Atomic Energy Society of Japan will continue its
development in the future, and will make successful and lasting contributions to the
peaceful utilisation of nuclear energy in Japan. (20084E 11H18H =)
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In commemoration of the 50" anniversary of the
founding of the Atomic Energy Society of Japan
(AES]), it is my honor and privilege to deliver a
congratulatory message to your Society and contribute
in praise of your enthusiastic efforts for the energy
independence during the last three decades in the
special commemorative issue of ATOMOZX.

[, not only as President of the Korean Nuclear Society |y 1) — B Dr. Join-In LEE
(KNS)but also a fellow nuclear professional in a |wEEzHza&NS)LE
neighboring country, very highly appreciate your | Hanyangk2scidit5ut, 5
Society’s endeavor in seeking academic and technical | F/i#f%eit (KAERD #% % #£C, 08
progress for the peaceful use of nuclear energy and | 7> #EN % eAdiEE (KINS)
contributing to the development and advancement of ii%ﬁ" 07445 KNS &R £ i
nuclear energy during the past five decades. :

After the Agreement for Co-operation between
Atomic Energy Society of Japan and Korean Nuclear Society in 1999, Japan and Korea
have closely cooperated with each other in many academic fields and areas such as
Symposium on Nuclear Thermal Hydraulics and Safety (NTHAS), Korea—Japan
Probabilistic Safety Assessment(KJPSA), Joint Session on nuclear materials
technology, Cooperation between Japan Atomic Industry Forum (JAIF)and Korea
Atomic Industry Forum (KAIF).

As we are all aware, Japan and Korea have been the two neighboring countries and
the most enthusiastic devotees for the nuclear power in the North East Asian region.
Constructing and operating more than one sixth of the total numbers of the nuclear
power reactors in the world, the two countries have continuously aimed for achieving
the energy independence from the earlier oil crisis in the 1970 s as well as paving the
way to overcome the scarcity of the natural resources for the power generation.
Recently, the neighboring countries in the North Eastern Asian region including
China and India beside our two countries are desperately striving to become one of
the world’s biggest suppliers of the electricity generated by the nuclear power
operations and high nuclear technology providers.

In this regard, the celebration of your Society on this very special occasion coming
in February 2009 along with the 40" anniversary of the Korean Nuclear Society
(KNS), which is scheduled in May next year, will undoubtedly provide us with an
excellent opportunity to appreciate our current rather stabilized energy situations in
the two countries and assure of the utilization of the nuclear power to satisfy our
growing needs for the green energy and power.

I believe, one of the most impending issues for the upcoming 21* century centers on
securing a reliable and continuing energy supply. This reliable and continuing supply
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will not only meet the growing demand on energy but also maintain the compatibility
with the global environment that we preciously cherish.

This ultimate task has long since been discussed among the nations of common
interests with a number of strategies being proposed to reach a common goal in
general and to address the individual country’s specific needs in particular. Thus, the
strategies are unavoidably formulated based on individual country’s specific
philosophies and policies associated with the global environmental problems, potential
energy resources, industrial technologies, economics, politics and so forth. In spite of
the safety problems, which undermine the credibility and the public acceptance,
nuclear energy is still expected to play a critical role in the worldwide electricity
market in the coming centuries and millennia in Korea as well as in Japan. Advanced
and next generation nuclear energy systems are being designed with much enhanced
safety standards and the energy utilization capability.

Now, the cases of the Three Mile Island in the U.S. and Chernobyl accidents in
Ukraine in 1979 and 1986, respectively, have made us clearly aware that there are
essentially no borders in the nuclear safety issues. We can never overemphasize the
importance of safe operations of the nuclear power plants from the technical,
biological and ecological standpoints.

Japan and Korea stand very close in their eagerness in the development of nuclear
technology and resolution of safety issues as well as in their geographical locations.
Thus, it is to the mutual interest and benefit for the two countries to embark on
vitalized technical as well as academic collaborations and communications.

I strongly believe that special anniversaries in the two countries next year shall be
aimed at promoting the exchange of information on new findings, technical and
academic achievements, and brand new concepts in the areas of nuclear sciences and
technology.

Before closing my commemorative remark on your special occasion, I would like to
introduce you on the KNS and its activities. The KNS was instituted in 1969 and is
currently a home to more than 2, 600 individual plenary and associate members and
41 corporate members covering a broad spectrum of academic educational
institutions, research institutes and industries. The KNS not only publishes various
nuclear related journals, NET (Nuclear Engineering and Technology), which was
issued as a SCIE in 2006, and newsletters but also has been providing many forums
for exchanging information, promoting collaborative R&Ds, recognizing the members
of outstanding achievements and awarding scholarship to young students. Besides,
the various activities such as the professional training services, rejuvenate the young
generation nuclear network, and inaugurate the student chapters are in service.

Finally, I hope the opportunity will be taken to build closer relations than before in
terms of collaborations and communications through the two celebrations of both
Societies.

Thank you very much. (20084 12H10H )

p=(iif
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On the special milestone of the 50" Anniversary of the founding of the
Atomic Energy Society of Japan, this report describes the current
status of the peaceful application of nuclear power in the United States
(US)." TItis particularly appropriate to do so at this time when there
is a growing consensus that nuclear power can make a major
contribution to reducing greenhouse gas emissions, there is a
renaissance of interest and intense activity directed at building new

nuclear power plants, and there is overwhelming public opinion in favor

of extending operation of current nuclear power plants and in support of W.N—FILE

building new plants. Dr. William E. Burchill
Performance of the 104 nuclear power plants (NPPs) operating in the KEEFHSPE2(ANS)LE

U.S. has improved dramatically—from a capacity factor of about 70% a 4 4 RETHLERE, 2

decade ago to 92% in 2007—producing very favorable economics. Ny yayryIy=7Y) sk, T

Operating safety has steadily improved—as measured by numerous 7u ALEE, T F AREEE

performance indicators reported by the U.S. Nuclear Regulatory EL 2T, 08FEH1 5B, B

Commission (NRC) and the Institute for Nuclear Power Operations— T4,

and, no U.S. plant worker or member of the public has ever been injured

or killed by an accident caused by nuclear power. Nuclear power is an emissions-free source of electricity—70%
of all US. emissions—free electricity is generated by nuclear power. And, new NPP designs provide even
greater improvements in construction and operation economics, reliability, and safety.

The U.S. Department of Energy (DOE) forecasts that by the year 2030 the U.S.’s demand for electricity will
increase by 30%. Thus, just to maintain the same fraction of electricity from nuclear power would require
about thirty new NPPs. Since the beginning of 2006 seventeen U.S. utilities have announced plans to file
applications with the U.S. Nuclear Regulatory Commission (NRC)to build as many as thirty-three new NPPs.
Seventeen of these applications for twenty-six NPPs are currently under review by the NRC. Numerous
utilities have placed manufacturing orders for major components for these NPPs. And, two utilities have signed
EPC (engineering, procurement, and construction) contracts for four NPPs. These are the first new NPP orders
in the U.S. since 1978.

The nuclear renaissance in the U.S. began with the existing fleet of operating NPPs. During the past fifteen
years power uprates and capacity factor improvements have increased the power output of U.S. NPPs by the
equivalent of adding 26 new 1000 MWe NPPs to the grid. Additional power uprates of up to 15% for five
additional NPPs are currently under review for approval by the NRC. And, the NRC has approved 20-year
operating license renewals for 50 NPPs. (NPPs are initially licensed in the U.S. to operate 40 years.) Another 18
renewal applications are under NRC review, and letters of intent to renew for an additional 24 NPPs have been
submitted to NRC. It is expected that the operating license of all 104 currently operating NPPs will be extended
20 years, and discussions are actively underway concerning the conditions to be met for an additional 20-year
renewal.

Each of the new NPPs announced by U.S. utilities employ advanced designs compared to the current U.S.
fleet of operating NPPs. Advanced features include new fabrication and construction techniques, digital control
and safety systems, emergency systems with higher reliability, greater volumes of emergency cooling water,

VStatistics are cited as of December, 2008.

?» ABWR—Advanced Boiling Water Reactor ; EPR—European Pressurized Reactor ; AP-1000—Advanced Pressurized
water reactor, 1000 MWe ; APWR—Advanced Pressurized Water Reactor;and ESBWR—Economical, Simplified
Boiling Water Reactor.
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and capability to use advanced nuclear fuels that produce more energy and less waste. As a group these
designs are called ALWRs (Advanced Light Water Reactors). It is generally concluded in the industry that all
commercial NPPs to be built in the U.S. during the next two to three decades will be ALWRs.

The five designs in all U.S. new NPP announcements to date are: the ABWR by General Electric/Hitachi,
the EPR by Areva, the AP-1000 by Westinghouse, the APWR by Mitsubishi, and the ESBWR by General
Electric/Hitachi’ The ABWR and the ESBWR are boiling water reactors; the EPR, the AP-1000, and the
APWR are pressurized water reactors. Each of these designs achieves high reliability of its emergency
systems, specifically the emergency core cooling system (ECCS). The ABWR, the EPR, and the APWR are
called “evolutionary” designs, ie., the ECCS has higher reliability because it has more systems in parallel—
power supplies and water—delivery trains—than current designs, although the systems are similar to those in
current designs. The AP-1000 and the ESBWR are called “passive” designs, i.e., the ECCS delivers water by
gravity—feed systems which involve fewer electrically-powered pumps and valves. Reliability mathematics
demonstrate that each approach produces a similar improvement in ECCS reliability compared to current
ECCS designs.

There are several major challenges to making the nuclear power renaissance actually happen. Four are near—-
term. Perhaps the foremost challenge is to have sufficient labor, both skilled and degreed. During the last-
nearly thirty years nuclear power has not been an attractive career objective for young people in the U.S.
Nuclear power, along with many other U.S. heavy manufacturing industries, has an “aging workforce.” Recent
estimates by the Nuclear Energy Institute project that about 50% of the U.S. nuclear power workforce will be
eligible to retire within the next five years.” However, the recent slowdown of the overall U.S. economy may
cause many retirements to be postponed.

Notwithstanding the retirement situation, skilled labor shortages—electricians, welders, Dpipefitters,
machinists, radiation protection technicians—already confront the currently-operating nuclear power industry.
Numerous trade schools have shut their doors during the past decade. Consequently, many utilities have
individually or collectively established their own training programs, usually in collaboration with local
community colleges. Another shortage involves nuclear engineers needed to design and to operate the plants.
Undergraduate enrollments in U.S. nuclear engineering schools reached a low of about 700 students in 1998,
and today only half as many U.S. universities offer this degree as twenty years ago. Another traditional source,
the U.S. Navy, is producing sixty percent fewer former enlisted personnel as it once did.

Fortunately, the situation is improving rapidly. Utility programs to train new personnel in various labor skills
are becoming more widely known and attended. University enrollments in nuclear engineering in Fall 2008
were more than double their number in 1998, and several schools have started, or are considering, new degree
programs. The driving force producing these results is the aggressive hiring campaign being conducted by the
reactor vendors, the NRC, and specific utilities. However, there still remains a gap by as much as a factor of
three in the projected demand for nuclear engineering graduates compared to the number entering the nuclear
power workforce.”

The second near—term challenge is to re—establish the nuclear industry infrastructure in the U.S. This
infrastructure is required to provide all of the structures, systems, and components needed in a NPP. The
largest of these are the thick-walled steel vessels that house the nuclear reactors, the steam generators,
pressurizers, and the piping that connects these components. The manufacturing technique with which the
current fleet of operating reactors were manufactured involved bending thick metal plates and welding them
together to form vessels or piping. This technique has been replaced in the design of all ALWRs with ultra-
heavy forging in which major sections of a vessel or a complete length of pipe, including all connecting nozzles,

9“NEI Work Force Report,” Nuclear Energy Institute, December, 2007.

““Innovative Education and Training Partnerships to Meet Manpower Demands of the Nuclear Renaissance in the
United States,” William B. Burchill, presentation in Keynote Session 7, 16" Pacific Basin Nuclear Conference, Aomori,
Japan, October 15, 2008.
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are formed from a single metal billet by multiple pressing and boring steps. Unfortunately, there is no facility in
the U.S. which can produce these very large forgings. The only such facilities in the world are in Japan, France,
South Korea, and Russia. However, in late 2007 Areva and Northrup Grumman Shipbuilding announced the
formation of a joint venture, Areva Newport News LLC, which will produce ultra—heavy metal forgings in a
new facility to be built in the U.S. China also plans to build three ultra-heavy metal forging factories.

Another infrastructure issue concerns manufacture of pumps, pipes, valves, controllers, and other
components. The quality of these components must be certified by an ASME (American Society of Mechanical
Engineers) N-stamp which is held by the component’s manufacturer in recognition of the quality of its
manufacturing processes and products. A typical ALWR requires a large quantity of these quality
components: about 2,500 valves, 250 pumps, 25,000 feet of pipe, 225 miles of electrical cable, and 90, 000
electrical devices. During the construction of the current U.S. fleet of operating NPPs, about 600 companies held
an N-stamp ; today only about 100 companies are so qualified.

The Nuclear Energy Institute, an industry trade and policy organization based in Washington, DC, conducted
three manufacturing workshops—Columbia, SC; Cleveland, OH; San Antonio, TX—during the first half of
2007 in order to stimulate U.S. industry to re—establish this lost manufacturing capability. The response during
these workshops has been encouraging, but it is too early to tell the degree to which the U.S. manufacturing
infrastructure will be re—established. Meanwhile, reactor vendors and utilities have thus far placed all orders
for long-lead—time heavy components overseas, and it is expected that a high fraction of the quality
components for the first several new plants will come from foreign sources.

The third near-term challenge is financing the cost of constructing a new NPP estimated to be about $5
billion. The largest U.S. utility currently operating NPPs has a book value of about $17 billion, and most are
much smaller. Thus, committing to construct a new NPP is literally “betting the company.” To reduce this risk,
the Energy Policy Act of 2005 provides three key incentives: a production tax credit of $18 per megawatt-
hour for the first 6000 megawatts of new NPPs, risk insurance against delays in commercial operation caused
by licensing or litigation outside a utility’s control, and loan guarantees up to 80 percent of the cost of projects.”

Currently the financial community’s opinion of nuclear power is quite positive since the operating cost of a
NPP is below or competitive with any other electricity source, and the lifetime cost, including construction, is
likewise positioned especially considering operation beyond an initial 40-year license. This was verified April
8, 2007, when Georgia Power Co. signed an EPC contract with Westinghouse and Shaw Group for two AP-1000
NPPs; it was further verified May 27, 2007, when South Carolina Electric & Gas also signed an EPC contract
with Westinghouse and Shaw Group for two AP-1000 NPPs.

The fourth near—term challenge is the regulatory uncertainty associated with licensing a new NPP. The U.S.
NRC has revised and streamlined its licensing process since the last U.S. NPPs were licensed. Under the new
process the regulatory approval to construct and to operate a new NPP is issued based on an already—approved
design (previously certified by the NRC) before construction is begun and significant expenditures are made.
Thus, outrageous cost escalations which were experienced during regulatory delays in issuing an operating
license following construction of many current U.S. NPPs should be precluded. However, the process is
untested. Positive experience with the first several applications, including satisfactory public involvement, is
required to build confidence and to reduce the level of uncertainty.

Three other longer—-term challenges must be considered. First, NPPs must continue to be operated with the
excellent safety record that has been demonstrated during the past two decades in order to maintain public
confidence. Second, a long—term method of disposing of highly radioactive waste must be implemented. Third,
security must be adequate to preclude diversion of materials that could be turned into nuclear weapons (so—
called “proliferation”). The fact that the first of these challenges, operating safety, underlies all other

“These provisions are not unique to new NPPs, and similar ones are available to other projects that reduce
greenhouse gas emissions.
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considerations of nuclear power is widely acknowledged in the nuclear industry. The second and third of these
challenges are closely related.

The form and volume of highly radioactive waste can be made much easier to dispose of by extracting it
from used nuclear fuel by reprocessing. Reprocessing also allows the remaining nuclear fuel to be recycled to
obtain its residual energy content(about two-thirds after its initial operation in a current NPP). During
reprocessing security must be adequate to preclude materials diversion ; currently this is accomplished using
physical deterrents (frequently referred to as “guns, gates, and guards”). Outside the U.S. reprocessing and
recycling of commercial nuclear fuel are conducted by France, England, Japan, and Russia for both their own
NPPs and under contract for other countries NPPs. China has reprocessing/recycling facilities under
construction. Although the U.S. formerly had such facilities, none currently exist at commercial scale.

The U.S. federal government, in response to the 1982 Nuclear Waste Policy Act, selected a deep geologic
repository at Yucca Mountain in Nevada for disposal of highly radioactive waste from commercial NPPs.
(Highly radioactive waste from defense facilities is disposed of in the Waste Isolation Pilot Project in New
Mexico which has been operating successfully for eight years.) On June 3, 2008, the Department of Energy
(DOE) submitted to NRC an application to operate the Yucca Mountain repository. Initial operation is forecast
to begin as early as 2017. Currently, essentially all used nuclear fuel is securely stored at NPP sites either in
spent fuel storage pools or in above—ground, dry casks.

Although the Yucca Mountain repository is currently designed to dispose of used nuclear fuel transferred
directly from NPPs, it would be more efficient to reprocess the used fuel and to dispose of only the relatively
low volume of highly radioactive waste in the repository. Furthermore, the used nuclear fuel from NPPs is
increasingly being recognized as a valuable future asset for retrieval of its residual energy value. These
conclusions are becoming widely accepted in the U.S. as they are already elsewhere in the world.

The U.S. DOE is also developing reprocessing and recycling methods which would be inherently proliferation—
proof. Under the Advanced Fuel Cycle Initiative the DOE has developed methods in which elements, such as
plutonium, which would be potentially attractive for diversion, are always combined with other elements which
would make them useless for nuclear weapons. The results of this initiative are now a cornerstone of the Global
Nuclear Energy Partnership under which the U.S. and other countries which currently have reprocessing/
recycling capability would provide this service to the rest of the world thus reducing the volume of highly
radioactive waste, recovering residual energy content of used nuclear fuel, and establishing security against
proliferation.

Looking to the future beyond ALWRs, the DOE is leading an international program involving ten countries
to design the next generation, called Generation IV, of NPPs. The design objectives of these NPPs include
improved economics, safety, and security. Improved economics are expected due to much higher operating
temperatures (about 1000C) producing greater thermal efficiency. Safety is expected to be increased using
melt-down proof materials (in some designs). Security is expected to be improved using proliferation—resistant
fuels and fuel reprocessing/recycling methods. In addition, the Generation IV reactors include breeder reactor
designs that produce more fuel than they consume. Clearly, whether any of these designs is ever considered for
commercial application depends on the success of the renaissance which is beginning today with ALWRs.

The American Nuclear Society (ANS) congratulates the Atomic Energy Society of Japan (AES])on its 50"
anniversary. ANS recognizes the very significant leadership role that AES] provides in development and
application of nuclear science, engineering, and technology both in Japan and worldwide. ANS is a not—for-
profit, international, scientific and educational organization composed of approximately 11,000 engineers,
scientists, administrators, and educators representing 1,600 plus corporations, educational institutions, and
government agencies. Its professional, educational, and outreach activities are conducted through eighteen
technical divisions with a wide range of technical focus including nuclear power operations, nuclear installations
safety, environmental sciences, biology and medicine, robotics and remote systems, human factors, accelerator
applications, fusion energy, and aerospace nuclear sciences. (20084 12H20H #d)
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On behalf of the Chinese Nuclear Society, I would like
to extend to the Atomic Energy Society of Japan and its
members our warmest congratulations for the
celebration of the 50th founding anniversary of the
AES].

In the past 50 years, the AES] unites the colleagues
in the field of nuclear science and technology in Japan,
contributes much in academic exchange, scientific
journal publication, human resource training, public
communication, and so on. Those accomplishments
have been widely recognized both in Japan and abroad,
the AES] is a world-wide famous society in the

international nuclear enterprise.

FREK

Dr. Guanxing Li

FEEFER

FEHER WP TR A2, A% L
FEAEFIAF] (CNNC) 2 #%C, HET
F7HTI—R8, WAL
TCHA R H (CNNFC) 4% 7 14 L
75— BRI LA M,

Through long and tremendous efforts of scientists and engineers, atomic energy

has played a more and more important role in our life, and we are confident it will

contribute more for the mankind harmonious future. To meet the requirement of

energy demand and environment protection, China has set the policy to develop the

nuclear energy actively as an adjustment to the present energy infrastructure.

As the AES] and CNS are agreement societies, let us strengthen our cooperation

and sharing to advance the nuclear science and technology for a better peaceful use.

Wish AES] further success and reputation!

(2009%F 1 H20H #L)
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