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Conference Keynote
Takemochi Ishii
Chairman
Program Committee

Professor
Keio University

l.Ladies and Gentlemen:

It is a great pleasure for me, as chairman of the program
committee for the 25th annual conference of the Japan Atomic
Industrial Forum.

As Mr. Chairman of the Conference has said now, we are to
mark on Dec. 24 the 50th anniversary of Enrico Fermi's first
success 1in the world in controlling nuclear fission chain
reaction at the University of Chicago, using the Chicago Pile
(CP)-1, a natural uranium graphite moderation type nuclear
reactor. In this sense, this year is a memorable year to the
nuclear industry. The Japan Atomic Industrial Forum is gﬁing to
mark the 25th anniversary of its birth, a turning point in its
history. In this sense, it has been decided that this conference
should discuss present tasks toward the 21st century cdncerning
the social environment surrounding the nuclear industry in Japan
and the world with a mid- and long-range outlook.

ConcerningAthe keynote theme of this conference "Challenges
to the 21st Century -- Nuclear Energy in Our Society, we would
like to have you discuss a prospect for the role of nuclear power

in thelcoming 50 years, not merely as an oil-alternative energy



source, but from the _standpoint of protecting the global
environment and solving the‘south—north problem, in consideration
of the fact that at present nuclear power generation accounts for
one—sixfh of the world's electric power generation.

Our country has endeavored to expand the cabacity of nuclear
power facilities and complete a nuclear cycle so that nuclear
energy may play its role as a virtually domestic energy source.
If we take a look at the world, we will see/in certailn areas and
region, signs and moves to‘newly develop nuclear power facilities
commensurate with their economic growth, in consideration of the
energy situation from the 1990s and the 2000s and a prospect for
achievements in the area of nuclear energy.

- Mankind 1is now in the midst of the greatest
technological innovations ’ since the Renaissance. It is_
estimated that the 1integration of today's memory (IC) chips
will be increased 1000 times by early in the 21st century. In
order words, the performance improvement of hardware for
information processing is really surprising,v This is
called the chip revolution or IC revolution, and is having far-
flung effects on all industries. Such a large integration memory
chip makes 1t possible to configure a large-scale distributed
type computer system. Coqtained in such a system are downfsized
portable computers, which are expected to spread at an
explosive  pace. This informationalization - of goqiety
will promise a tremendous capacity of control to mankind

Just as the motorization had a decisive impact on society as



~a whole. TUnlike in the period of paucity of information in
the past, individuals.Wiii be able to make)their activities
felt 1in society through computer_networkS} and the society
as a whole will be greatly reactivated.

A scénario for the.solution of the . problem of the
~global environment should be worked out on the premise  of
the .ﬁeﬁ _vitaiity-:of information systems. OnéJ of . such
achievements is that we Are abie to eXémine photographs of
the,earth as a whole which are transmitted from space satel-
lites. -The earth was once a more oriless abstract exist-
ence, but now we are able to hnderstahd its finiteness . with
a keen feeling of reality. In consideration of the . fact
that our age is é space age, 1in order for us to respond .to-
nuclear power in.d highly informatioh-oriénted society in
the 21st century, We should naturally take note of changes
in preconditions. In other words, the content of energy
demand 1s changing. and partiéularly consideration to the
environment will be required to pald more and more.

As 1s symbolized by the words "Spaceship Earth," the
environment has come to be taken into consideration as
infrastructures for economic activities. In order to bal-
‘ance economic activities with the conservation of the envi-
.ronment, 1nformation systems technology 1s now being fully
utilized.  Needless to say, for thiS»phrpose.:an¢.effective

utilization of energy 1s an important target. Taking .this



1ntovéonsiderafion. while nuclear power itself is a product
of high technology, it is necessary to further promote
the utilization of advanced information technologies.

In the discussions on the first day ofithe conference
in which ways and means of making ensrgy assurance. compati-
" ble with environmental conservation will bé taken up for
discussion. dvérseas delegates are scheduled to_'ﬁresent
thelr Views on ways of energy supply up to the early - 21st’
century, following two lectures on trends in “science and
technology i1n the 21st century, which will sound warnings-
about the problems'of.the global environment. A French
delegateiwill express his strong confidence in the éxpansion
of nuclear power generation in his own country and make
explanations on Psn—European.respbnses to energy and nuclear
poWer. Japanese and Chinese delegates will express thelr
views on the incressed role of nuclear power generation,
while a U.S. delegaté wlll express thé determinafion'bf the
Unilted States to revive and revitalize the nuclear industry.
Furthermore in the ~area of problems related to nuclear
safety, high ranking U.S, and Gefﬁan government leaders
responsible for nuclear power are expected to make proposals
with emphasis on international cooperation. The lectures by
these +two government leaders will contribute greatly to
panel discussions on what 1s safety on the second d&y of

this conference.



There is no need for us to refen to the Economic Decla-
ration of the Summit.Meeting of the Héadstf vaernment of
the principal vdevelopéd counfries of the world té stress
that nfuture development of nuclear power 1s a ﬁoint of
agreement among the de#eléped cquﬁtries of‘the world. Wﬁile
it is trﬁe that.they are agreed on the direction of develop-
ment of nuclear power, but it cannot be said fhat differeﬁt
countries of the world.have their clear-cut developmeﬁt
targets and have éet their scenarios for} nucleaf. develop-
ment. As a background to this situation we may cite not a
few uncertainvfactofs.in_the récent international situation.
After the collapse of the easf—west coldbwar sfrucfure due
to the progress of nuclear disarmament ih the United States,
Russia and other countries, and the démise ofbfhe socialist
systems 1in the former Soviet Union and East European coun-
tries,vwe can obtain onl& an‘uncértaih proépect for interna—
tional politles and economy. In view of this, it 1is urgent-
1y needed to restructure a new international order, includ-
ing the solution of the south-north problem and a mechahiém
for the méintenance of peace.

In Japah there 1s growing intereét in the prqblems of
energy after the Gulf War‘and in cpnnecfioﬁ with active
discussions on the environmental broblem. 7However,‘ the
problem is that the rapidly increasing crisis—mindedness. of

the public and an increased understanding of the energy
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problem do not necessarily lead to the promotion of - nuclear
energy. The most important reason for fhis is pubiic anxie-
ty over the potential danger of nuclear power. According td
a publiC‘opinionrpoll.conducted in Japah, nearly half of the
respondents_said that nuclear power was not safe. o

On the second day, panel discussions will be held on
the theme "What is safety -- Toward a unified view. Two
nuclear disasters at nuclear power plants, fhét is, . the
Three Mile Island Accident and the Chernobyl disaster,
triggered active discussion on the problem of nucleaf safety
in many countries of the world. For instance, in the former
Soviet Union, wrong information was spread on.the effect of
the Chernobyl disaster, and this wrong information appéars
to - have hindered a correct understanding of nuclear power.
In East Europe where old Soviet type nuclear reactors wefe
Introduced, anxiety 1s expressed about their éafety; People
there . question the concept of safety assurance for nuclear
power and are posing the question "What is safety.ﬁ Howev-
er, ‘since the concept of safety on which discussions are
based, 1s vague, 1t 1s sald that discussions overl this
question will 1lead  them nowhere. It is hoped that the
participants 1n the panel discusslons will diséuss from
various angles the measures for proposing a common  concept
of safety, including the concept: of how far a nuclear - plant

should be safe in order to be a safe plant, and make  origji-
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nal plans posltively. ‘ _

! From.the beginning of the 1990s, the focal point of the
nuclear nonproliferation question is switching to‘the con-
trol Qf ﬁuclearAsubstancesrin the.former Soviet ,ﬁnion and
the pre?entionvof possessioh,of nuqlear'weapons by‘countries
in poténtiai disputei Prior to the termination 6f:'the
nuclear npnproliferatipnvtreaty in 19957 iAEA is studying
measures to malintain and stfengtheh thernuciear nonproiifer—
ation regime, inciuding zspécial inspsctions._of nuclear
facilities by JAEA. At this conference, international pahel
discussions will be held with the participation ofi spesial_
ists vfromv IAEA and various countries to evol?s a nelecon—
cept of peaceful utilizationﬂof nuclear energy and an ihtsr—
national nuclear nonproliferation regime, keeping 1n  mind
the structurlng of a new international order. Here, too,
active discusslons are expected to be held on our . country's
positive stance on the problem of nuclear nonproliferation
and various other matters.

Achievement of a certain economic growth rate while
protecting the global environment is posed as a.. mid-. and
long-range task. I think -a major key to the solution :of '
thlis task is for industrially developed countries to posi-
tively promote nuclear power generation. This 1is because
one of the essential features of nuclear power development

is to preserve fossil fuel resources. In view of this, in

:0—=1-12



our country we follow a scenario of opening.up a process of
effectively‘utilizing uraﬁium resources by utilizing pluto-
nium as fuel for nuclear-pqwer planté.' Oh-the last day of
this cdnférence, internatioﬁal panel discﬁssiqns are sched-

uled to be held on the problems of. plutonium.“utilization
under_the»discussién fheme "On the inﬁernatipnal positibn of
Japan's recycling bolicy line.” Japahfé ambitious plan to
positively utllize blutonium fof peaceful purposes canngt
be realized WItﬁout the understanding and cooperation of fhe
international community. The international .panel discus-
sions in which frank Viéws will be activel& expressed by the
participants on Japan's feprocessing énd recyéling policy
line, will be a touchstone to the Japanése who are engaged
in the development of nuclear energy, and will be fully used
by them in their advance to the next step.

The discussion theme on the last day of this conference
is "What does the public want to know about nuclear informa-
tion?" Asked if nuclear Information 1s disclosed or not, it
is' reported, those who replied that it is no disclosed far
outnumbered others who saild that it is disclosed. I think
thls problem 1s related to social conditions peculiar to
Japan and different individual recognitions. At the panel
discuséions. which will bw participated 1n by people from
various different circles, active discussions are expected

to be held.
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In the above, I have outlined the aims and purposes of this
conference as chairman of the program committee for this
conference. This conference is the second one open the floor to
the participants since the Kyoto conference held two years ago.
We have planned our program this year sd that Japanese and
foreign speakers are allowed as much time as possible to speak,
and participants on the floor are encouraged to speak at this
conference. On the last day of this conference, ordinary people
are to participate in the discussions, and an active exchange of
views 1in expected.

Lastly, I thank very much those who gladly accepted our
request to act as chairman, attend this conference as speakers
and act as officers of this conference, and express my deep
gratitude to Japanese and foreigners participating here, and

sincerely wish that this conference will be held successfully.
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Address to Annual Conference

Takashi Mukaibo, JAIF Chairman

April 8, 1992

Chairman, ladies and gentlemen, welcome to JAIF's Annual
Conference. As you have heard, my name is Takashi Mukaibo, and
I am the new chairman of the Japan Atomic Industrial Forum,
having taken over from Mr. Enjoji in February. I am deeply
honored to deliver the opening address before you on behalf of
the sponsors of the Conference.

Some forty years have passed since Japan began studying
peaceful uses of nuclear energy. We owe much to the enthusiasm
and efforts of all interests involved in this field for achieving
the sound development and operation of our nuclear power plants.
Japan now has 42 plants operating with a capacity of 33.4 million
kilowatts. They account for 28 percent of all generated
electricity in Japan.

Why is it that Japan has been so enthusiastic in its efforts
to promote the development of nuclear energy? Is it simply for
securing a stable energy supply? That, I think, is a question
that we must always reflect on. From my viewpoint, the
development of nuclear energy in Japan has been promoted mainly
with a view to serving domestic needs as well as those of the
rest of the world. Our decision to embark on the study of
peaceful uses for nuclear energy in Japan, the only country to
have been atom-bombed, came only ten years after Hiroshima and

Nagasaki. We were able to reach such a decision because we were



ready to establish and practice the principle by which nucleér
energy would never be used for military purposes but only for
peaceful purposes, aiming to benefit all mankind. That has
provided a basis for a national consensus on the subject. I
believe these decisions have been achieved. As a result, nuclear
energy has been developed here with an emphasis on safety and
with a vision of its place in relation to industry and society.
So I feel that the development of nuclear energy in Japan has
broadly served to enhance business ethics and promote industrial
modernization.

The world is now moving past differences of ideology toward
the establishment of a new order based on world peace and mutual
cooperation. One major task for mankind in the future will be to
eliminate nuclear weapons and resolve the environmental crisis.

The elimination of nuclear weapons is a long-sought goal,
not only by the interests involved in nuclear energy in this
country, but also by the Japanese people at large and all
mankind. Now that the tension between superpowers has eased,
enabling rapid progress toward nuclear disarmament, this is a
historic time when mankind's wishes begin to be realized.
Meanwhile, however, certain countries are moving to develop
nuclear weapons, showing the height of folly that humans can
réach and going against the wishes of people around the world.
Nuclear energy should not be used for annihilating mankind, but
rather for assuring its lasting prosperity.

Nuclear disarmament and the elimination of nuclear weapons
are goals that have long been called for in repeated appeals by

the Japanese government and 1in energetic movements by the



Japanese people. Professor Hiromi Arisawa was the first Japanese
person involved in nuclear energy to propose nuclear disarmament
when he sent a message, in his capacity as JAIF chairman, to the
second U.N. Special Session on Diéarmament in June, 1982. In a
symbolic declaration of intention to eliminate nuclear weapons,
he proposed that nuclear weapons be dismantled in a way that
nuclear materials would be taken out from them and offered as a
stockpile .of nuclear fuel tovcountries preparing to begin using
nuclear energy for peaceful purposes. Today, the dismantling of
nuclear weapons 1is already beginning in the United States of
America and the Commonwealth of Independent States. We hope that
this process will not allow the nuclear materials taken out to
proliferate, but will instead put them to effective use for
peaceful purposes.

In addition to nuclear disarmament, another important task
for the future is the non-proliferation of nuclear weapons.
National security cannot be assured through only owning nuclear
weapons, as had been the case with the two superpowers. If any
country seeks access to nuclear weapons, it will certainly be
‘ isolated from the rest of the world. No country can have nuclear
weapons without endangering its people. To stop such a dangerous
folly from repeating, it is important -- and even imperative --
that countries 1like Japan strive to promote exchanges of both
information and personnel with nervous countries, reminding them
of the stupidity of developing nuclear weapons.

To promote nuclear disarmament and prevent the spread of
nuclear weapons, the Nuclear Non-Proliferation Treaty (NPT) must

be maintained as the regime to keep world order. Some countries



regard the treaty as too unfair to be adhered to. To be sure,
it is an unfair treéty, but that only reflects the inequalities
existing in thé world. I think, however, that it is a treaty
that can give birth to equality out of inequality by promoting :
nuclear disarmament and the non-proliferation of nucléar weapons.
If all countries and peoples are to be dissuaded from making
nuclear weapons, or to be motivated to redﬁce their numbers,
close communication must be maintained between them just as if
they were individual human beings. Incidentally, let me add that
Japan should devote more energy to providing opportunities for
talks and communication among many countries.

Energy security is an indispensable and important factor in
preserving peace for mankind. The world's population is estimated
to increase by 20 percent to 6.5 billion people in the year 2000,
and 57 percent to 8.5 billion people in 2025. The 1increase of
population alone will cause energy consumption to grow. If all
countries try to maintain economic growth, they will need much
more energy. Out of consideration for all mankind and for the
world's environment, Japan and other large energy-consuming
countries should work harder to conserve energy.

Research and development is being carried out on solar
energy and other new energy sources, as well as nuclear fusion,
in order to maintain a future energy supply. Japan should
positively promote the development of technology and its economic
viability in this field. However, all available energy sources
should now be utilized, each making up for the other's dfawbacks,
to achieve the stability of energy supply. Nuclear power 1is an

outstanding energy source that is "friendly to the earth"”, so to



speak. Promoting the use of nuclear energy for peaceful
purposes, with top priority placed on safety assurance, is a duty
that technologically advanced nations should fulfill in resolving
environmental issues.

Japan has come a long way, as I stated earlier, in promoting
the peaceful use of nuclear energy. But Japan has yet to
complete a supply system for nuclear energy, since problems
remain about how to recycle plutonium and dispose high-level
radicactive wastes. We have arranged a program in this year's
conference for participants to discuss Japan's attitudes toward
the development of nuclear energy, as well as how nuclear energy
can be used peacefully worldwide, and related issues. We welcome
your honest criticisms and opinions, as they may help to us in
our future efforts to promote nuclear energy.

In closing, let me express my warmest regards to the
chairman and members of the Program Committee for the JAIF Annual
Conference, the chairmen of all the conference sessions, the
presenters of papers to the conference, and the rest of the

participants.



%2 5 EREFRAKRT IR ARNENE

RFHhEREZARNE
Rl %

(L ®»H) -

HxH., BBEREFERREN, AASBOF4OHBOL &, BACHES O
ZZERBEEBERLIELET, S

HfER., AHAXSEHFEEELZHEYD .. REORBCHER DI hEHA L
MOEBROWERL EFETLED R, BFNHOBCHENLEBELEZERATH
ZEREIOBIETIZENTE, XEETLLBEVET,

(zrx—, BELEFN

RO I AF—FEE, ARGLEZHOE, $BREDERBEANRAE
h, LELE—DORERBIINISOABEOEELBETHILEDRET,

ROBREAEBICBOTE, KBLRREBLAEbOO, AR xLy
—REHBKOBEERYERHI LI LD, X RO EMRT S
BFHOEEERKD THEBEILEL 2, |

FEGAKE RELHRBCHT 2EESE] PHESh SR L, HIRHKRT
OBEMBE ORI E G EEEANTOhTHE T, FR e RBERBEHERL
20, ANHEHEEEESO™IE XS, (LAEREOFRINER D= XL
F—HRERBCBTIMERKRD LA TOET, EFHRREOLEETESEMEY
AEZHEHLRVI L | HRBTREMEOMRCEM TSI BE N RFRE L TH
FEhET, :

e, $ROBEFHRER, HROREBEENEONIEX 2 HEHTED ET,
EcRETE, 75V ADTERBEFHEVS OBEF I, 25 »ETERET
HEEFHEERTT ., BHOBETR, BIE50%MNEFHTHY . HAET
B2 7T%ERSTEY T, |

TDL I REN., #FEE., BENEOETEAEEL2 B ORTHRE
W, TCRBHRBOFTEREOFE L TEERBREHPRELEL TR ERLE T,
(BFH ORerER)



BRFAOHBIHACODOWTE, REE2HAETIZERL 2 ELRYITHD E

T BRAECBO T, BREELHAHEPERTIE L b, FEZTBVTY,
RLEEBEIBHLTWBLIATHNET, £k, EFHoRER, —HOAD
BT HROXBORECTHI LOTMODL L HROET HoRe R
FEEEBLTOFIETH D E T, EEHCEREERBEEhTWIRKRPIEY
EORFHREFCHEL TR, TEAMIFELAEZVEELTEVET, £53
AUBKRELERVZ7EPBOL VS — FRFNRBHOEREOEE LT
b, EHER, PES0WERITI L L., BTHOREURERECOVTOE
RGBT, SBROTRFELRFT L0, BERAEFALREL TVET,
(BFHDPA)

T, BFHOBMRAMALMECED D edilk, BEROEM L TRHNAYT
BNET, LrLahs, RFARER., 20REHEHTITERRE v SR
L MR OB YDA Vo — VK ERBERELBEANSE o
WET, hABRITCES, FTREMFEOEMPBFRECHIBERD L L DI,
EROBEBPTRCERE X DN EMPRET I, FFHCHET 28RO
REDQLDDHFELQRIFEHEIToTWET, £, EENTERELLETHDI LD
RHMOTIC, WHEEY, EEBEEoBIOBIEER->TEY 7,

(o X Le—¥ L TOHET)

HAEE, TELVE-ORERBEERET 20, EFIRBOEEREES
R2—%. v5vEEREXENCHAL., EPNLEFNRBEORBRERLED
Dl KRBT IEEEHFERLLERLTOET, Z0k)d, EFH
DHBMACET L BB S, FAFRBE2EMEL, BREhkT LV =y
LAROYS VEEBBE L CHAT 20 ORMHERPHEL TSV EL L, &
Fik, BANOBLABEERCLVENREhEZZ A oY LAOEBRBENEHRE h
BLEbiz, T, BEEEEEREIE (bALe ] KownwTik, BREYBIELE
REMERBREERT3HETHD . ChOPBFECENT I EREETHY
¥,

BHRAZFRCBOTR, V5 VEIEHERAES3A2 7THICEERRAL .
& HITE L OV ST FE B AR ER A ER 1k . ARAE K D R EERAAA W [ e BE (R A3 8D
BhTshEd, k., BABKBC VW, EXHEESRVEFHRLE



BETIHBEMTbhTOET, ST EOHRERREE,»D |, BB 4
YR ORGHEAMBECEDONZ LS, —BOBIRDBELELTHD &
T o
C(FFEBROHEE)
S¥W, BFHORENBHRBBECOVTRAR LV ERWE T,
AEREA I = 3 V¥ — R HET DEEH O S 2 A O RS | 5
A5 ATEBEE (JT-60) Wi, BEEKFELAW =B LERE
ZHLTEHET, £, AKX, KkE, EC, nv704BOEBH L DE
» 5TV EBSEEMEERE (I TER) SFEICDWTI, 4 &8
ZIERHFEHOMBRTELRTED, KMVEE L T HFARFF—20—
HERPECEHETI2E, ZOFECEBHCEML T Z L LTHD &
CBEIAFEMRCE LR o x vy SRk 3N ROBEFHFASHED
BAEFEHSIDOE LT, EBREHOBIOLEDOHREITS L. BEIYRE
HoeE (HTTR) OBBEEDTED ET, | S
CBEHE ORI R, B, T¥E, BERCOYBOBLVWISAZEL T, BR
EEOBLECKRELBRTIL0THY, 20—BOYR « IhARUFARKOD
MEERBZERDETT, ¥51, BEREEFAO LD O A 4 v BEHH,
W, L2 CIBROSETOMANFEE hTw b KRS YR (SPri
ng—8) ., HEMERADBBLY MR TAENTFRABBREEB R Y OR%LE
BTBHET, - |
FEFHMomEBRco T, BEEOM Mol 2, BREOEICLD,
21 1 EHC b3 ERMEBERTVWELELE, T0] W&, 4%, MET3
FTETHDETH, TEo] ORBMBTEOALT -2, SR, Bk &k,
FERF OMRBERE ECHHTIERAL TV Z kR D ET,
(BRI E RS E D o
FFH2K5EEESBEAECEHLTHOET,
BV EOERBOHBCECRET I EOEE ., BREEEORIN - AM
DFHEOMER EH ., EEHCHEEIh T ET, £, LOBE/KOE,
157 DRBEGWERENHHEL 2 s, ERETFHEE (IAEA) &



BOTHEEEBORN - BT I2RFINED SR TVEEZATHY ET,
51, BT OVTE, REEEREORMIGE, RERBITIEBEETH
TWbEZATT,

25 L RS T 3SR LT, BT AERECEDS 2
CEAENRD  BFOBEEAALEDTERRARL LTk, BAEL 0@
WO L., BRGEARO L) —B ot BENC ST AHETHD E T,
B Y B 3R BEONRCHECRET AMMECOVTIE, BEEBOR
HERERLBEBLCOALEZATHEN £, BHEOLECH L, EEY s
BOb L, RAEREhE T o T ¥ LEFHPRAABHOBAIC LD . M0
BABARSDVEILEONT, BFLEVERWE T, |
SIE LB AEOFERRONT, B2 EEEEREIRS TR T 3 EBELED
AvE—VOBESIHVE L, Fod, SHI DAL=V ERBVRILTWD
LOTHY, 10EROEEDERDBEHELRTH LD, ZTOEDER
PERIEHIC O BN Z Ll LEOHEROEROE 1 F BB L%
UFELDTHD ET, | |

R, BRALELOBACO VTR, HEEOEEEHEL Do, Rk
DEE AHMBRCESALEE, BAREDTBVET, 2055, HMELE
S, HEE ., RFNCEERERCHIERT VT EEL OBHC BV T,
F A ORT AR A0 L ERL TS 3FETT. CO—H8E LT,
%ASE7 U7 HBETFHHAERSHE TV HEHHE D VT OB 5
HELE, EHE, ZEFEELOEIEBNTL, ZEE., BHEHEEEF, 5L AL
BEHEBEE O QI ix LB T B0 2 ENCEDTED E 7,
(BHHE)

BAEORTHOBBARALED DMk > Tk, FRRAACRETSZ LE
REDHENEFTHDET, L TRINLOEERTD ., HYrOEES
HEOHECED IFETHVETOT, SRACEIPILELTL, —BOHT
B, WO BECTARETH ET,

FAHS3AM, MAOEHE - EFIROH 4 OB TREO R WEREE B
BARThh, $LRERIEENR SR, FXEBRDERD LA Z L2 LdE
FHLT, ROFIRE SR CHEET,



tyiavl
IRNF— LB H 70726 OB T BT HORE

2 1{Heggn 7 5 2, BRMic B B ETH DIk
75 v ARFHT (CEA) KE
P. oy

IR 75 2 e FEHE & 559
KEFRTIRFIERESR (NRC) RER
I[. Y v

HEOIRFIFEERFEOTIR L EE
HH IR T3ERE s R B D) B
B M

KEDEIML— 1 9 9 0FERICH T BT IFE
KE TV F—ERH#ES (USCEA) BEE
J. P. Rqv

TP EDbEE 5RO R IVF— @ L
ayyivy v b eKEIRIVF-HEIRE
W, K. 74 EX

HHED T3 F —HGE

HFIREASER

ProxoLF — « BEERIHE S HFERMEAE
o OB &

A Y E—1RD T 1)L F — Tk R & IR ) O %)
N Ay B E AR P42 K
K. 777 57—

~Vw\'esl



THE PROSPECTS OF NUCLEAR ENERGY IN FRANCE AND IN

EUROPE AT THE DAWN OF THE 21st CENTURY

by
Philippe Rouvillois
Administrator General
Commissariat a 1'Energie Atomique

The past thirty years have seen nuclear :energy assume a
significant part of the world's energy supply. Its contribution
is even essential in many industrialized nations; as regards
France, I need only mention that three quarters of the
electricity generated is of nuclear origin, to illustrate the
importance which my country assigns to this power source. But,
there is no need to dwell on this point in this forum, when Japan
is setting an example of steady growth and consistency in the
development of nuclear energy.

In recent times, nuclear energy has been very much in the news,
and continues to attract attention from the public at large: The
Chernobyl accident and its consequences have shown the importance
of safety considerations, as well as the fragility of the
consensual attitude which formerly prevailed towards nuclear
power. The Gulf Crisis stressed once again the potential asset
nuclear power represents for countries with scant fossil
resources. lLast, the end-of-cycle and waste aspects of nuclear
power are also a source of questions.

An unquestionable technical and industrial success, an economic
success in countries such as Japan or France, nuclear power is
still the subject of debate. We may wonder now this dual aspect
will affect its future development and the part it will play in
meeting the energy requirements of the next two or three decades.

1. WHAT WILL BE TOMORROW'S PLACE OF NUCLEAR POWER IN FRANCE AND
.IN EUROPE?

We may be sure that there is a growing need for energy, which
will require the mobilization of all the available sources.
Nuclear power will be one of those sources; in Europe, and
particularly in France, it will continue to be very important.

In addition to this demand, which will continue to grow at a rate
depending on many factors of national or international nature,
we must consider the need to renew existing production
facilities. In France, the first replacements of existing
facilities should take place in the 2005-2010 period, based on
the 30-year lifetime currently assigned to generating plants.

We are planning for the future. The technology is well-proven;
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it has reached the industrial development stage, and the new
challenge facing Europeans is to concentrate on its improvement
by taking advantage of field experience and developing new
approaches and processes,

. At the front end of the full cycle, enrichment process
development is of paramount importance. The 1980's fears of
material shortages have been replaced by an actual glut of
material available on the market or on a mediumterm basis.

The U.K. and Germany base their strategies on the centrifugal
enrichment process, and are investigating laser techniques.

France places the bulk of 1its research effort on isotopic
separation by laser, to supplement and eventually replace the
gaseous diffusion facilities developed and operated in the
EURODIF plant. Recently, a 10-gram quantity of PWR-grade enriched
uranium was produced in just over two hours by the SILVA pilot
plant in Saclay. This is a important step which proves the
feasibility of the process and gives our research staff
confidence in the reliability of the laser systems involved.

In the next few years, the separator of the process will be
subjected to testing on experimental models, with a view to
industrialization. g

Approaches to the back end of the fuel cycle reflect different
philosophies. In contrast to Swedish and U.S. civilian practice,
which 1s based on the direct disposal of spent fuel, the
reprocessing approach has been chosen by France, Germany and the
U.K. as well as Japan; reprocessing entails the recycling of
plutonium in the form of MOX fuel, the final storage of low-
activity waste above ground, and research on the disposal of
high-activity waste. ‘

. Light water reactors are the predominant reactor type in France
and throughout the world. Development 1is conducted within
European structures, among which Nuclear Power International
(N.P.I.), a French-German corporation in which SIEMENS/KWU and
FRAMATOME are associated. Design options for the N.P.I. Nuclear
Island were chosen by manufacturers in 1991. Although European
power generating companies have yet to comment on those options,
it is very likely that the new reactor will be a large unit (over
1000 MWe), incorporating new features such as simplified system
design, improved man/machine interfacing, the use of passive-type
system in some cases, and improved solutions for the containment
of active products, aimed at mitigating the consequences of
serious accidents.

When introducing such innovations, one must however retain the
benefits of component standardization and large production runs,
which are essential to keep costs under control and take
advantage of experience feedback. Extended plant 1life, the
widespread use of MOX fuel.and higher burn-up, will help make
nuclear power economically more attractive.



. Fast breeder reactors. The development of fast breeder reactors
continues within a European cooperation structure which benefits
from the experience accumulated with the "Phénix" and "PFR"
demonstration reactors and the "Superphénix" industrial
prototype. Cooperation programs are being conducted with other
countries, among which Japan and the United States.

Uranium prices have dropped to such low levels that fast breeder
reactors have no short-term prospects of competing with light
water reactors. The breeder concept may however become attractive
again in 20 to 30 years' time. Meanwhile, this type of reactor
could make a worthwhile contribution to the disposal of plutonium
and perhaps of the other actinides.

. Controlled fusion. Beyond the medium~-term solution provided by
fast breeders, controlled fusion may be the answer to the power
demand of the second half of the next century. Research programs,
in which French teams are involved, are proceeding in the form
of projects which are currently either French-European (TORE
SUPRA) or European (JET) and are most likely to be world-wide in
the future (ITER).

The prerequisites. Nuclear power 1s affected by a number of
issues, among which safety, competitiveness, regulatory
environment and public opinion; its future depends on the
satisfactory handling of these issues. I will revert to the first
issue later, but I would now like to comment on the last two.

. The regulatory environment which govern nuclear activities play
an essential part in their development. In this respect, I feel
that three recent moves are of special significance.

In the United States, a country whose regulations have been
instrumental in creating the conditions experienced by the
nuclear industry in the past 15 years, we now observe a move
toward flexibility which should facllitate a revival favoured by
the administration. This will necessitate passing new laws
simplifying the requirements of former legislation. One such
bill, recently passed by the Senate (but not yet by the House of
Representatives), would simplify the licensing process for future
generating plants by instituting a single license for
construction and operation.

In Germany, the 1959 Atomic Energy Law has been amended several
times, particularly in 1989, and further changes could be
expected in that country also.

In France, a law on radwaste management was passed in 1992. This
is an important step which clarifies, in the eyes of the public,
the approach to the storage of high-activity radwaste, while
providing the expected assurance at political level.

Public opinion is an essential factor, since the development
of nuclear power against public opposition is unthinkable. We
must provide answers to questions raised by the public,
especially in the area of environmental protection. Provided that
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the radwaste issue is suitably resolved, the environmental aspect
could prove highly positive in view of the contribution of
nuclear power to the fight against the greenhouse effect. We must
show and explain that satisfactory solutions exist. Also a
prerequisite to public support is safety, which requires the
highest standards in the construction of plants, 1in their
maintenance and in the competence of their operators. For
allowing our arguments to be credible, transparency and easy
access to information must be the rule; and there must be no
serious. accident with world-wide consequences.

2. AN EUROPEAN APPROACH TO WORLD-WIDE PROBLEMS

We are now witnessing a world-wide extension of major issues.
There 1s no way to find in-depth, lasting solutions for the
challenges confronting nuclear power unless they are approached
in an international context. May I mention that Europe and France
have always believed this to be self-evident, as attested by our
past attitude and positions, particularly within the IAEA.

I just wish to comment briefly on three of these global issues.

- safety in Central and Eastern Europe,
- access of developing countries to nuclear technology,
- non-proliferation

A. In Eastern Europe: the problem is to maintain production level
under adequate safety conditions

It is in this part of the world that the greatest changes have
occurred since 1989. This 1s due to a number of causes: the
countries of ‘the former Soviet empire are drifting further apart;
public opinion is asserting itself through claims which are both
nationalistic and ecological; industrial structures are
collapsing, and severe technological deficiencies are obvious.

Eastern European countries rely mainly on oil, gas, and coal.for
their energy supply, with very high pollution levels due to the
lack of environmental policies for many decades. However, they
also use a substantial amount of nuclear power: 12% of the
electricity generated in the former Soviet Union in 1990 was of
nuclear origin; the shares of nuclear power in Czechoslovakia
(28%), in Bulgaria (35%) and Hungary (48%) show the interest of
these nations in nuclear power. '

A total of 65 reactors are currently installed in Eastern and
Central Europe. The Chernobyl accident brought to 1light the
potential hazards existing in that area. This type of reactor,
known as RBMK (water-graphite) was developed by the former Soviet
Union in a context of technological isolation. Following the
accident, several changes were made in the plants. A study, soon
to be undertaken under IAEA sponsorship, in response to a request
made by the CIS (Community of Independent States) at the General
Conference last September, should permit assessing the
requirements and the actions to be taken.



The other reactor type operating in Eastern Europe 1is the VVER
pressurized water reactor, which is closer to Western technology.
Reactors of this type have varying safety levels. Safety
deficiencies are found mainly in VVER 440/230 reactors designed
in the 1960s, because of their age, the absence of containment
gystems, and the inadequacy of accident studies.

VVER 440/213 and VVER 1000 reactors are more recent, but also
exhibit deficiencies which require less urgent attention but will
have to be corrected. .

The technological uncertainties and safety deficiencies found in
these reactors have prompted the international nuclear community
to participate in a survey of existing reactors and propose
improvements, the objective being to reduce accident probability
to the lowest possible level. Eastern Europe urgently needs
assistance of this type; reactor surveys and safety evaluations
should be continued, as well as actions aiming at rehabilitating
reactors, upgrading their safety and improving operator
gualification and tralning. The international community should
undertake concerted actions to rationalize asslstance programs,
optimize their effects and share their costs, which the
recipients cannot be expected to assume in full. An international
program with political support is the only way to maintain power
generation levels 1n those countries, thus preserving their
economy, while ensuring an acceptable safety level.

B. I just wish to mention now the case of developing countries.

To meet their demand in energy mobilization of all the available
sources will be required. In spite of its high capital cost,
nuclear power seems to be worthy of consideration to cover part
of the needs of developing countries, many of which lack natural
energy resources.

I will go no further than stating the case, knowing that the
introduction of nuclear power must rest on a strong technological
background, and a good industrial infrastructure; another
prerequisite is the availability of suitably trained personnel
to ensure the highest possible safety level.

Moreover, there is the non-proliferation issue. Industrialized
countries will play an essential part 1in resolving those
difficulties, and nothing short of a planetary approach will
ensure lasting progress 1n this area.

C. I would 1like finally to make a comment on the non-
proliferation issue. As we witnessed the resurgence of Eastern
Europe, the East/West detente and the foreseen reduction in the
nuclear weapon stockpile, our feeling of satisfaction was dimmed
by the discovery, at the end of the Gulf War, of a characterized
breach of commitments made to the international community by a
signatory of the non-proliferation treaty.

‘The international community reacted immediately. On a unanimous
proposal by the European Community, measures aimed at
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gtrengthening the safeguards were put forward at the IAEA General
conference 1in September 1991, and approved by the Council of
governors in February 1992.

These measures include the effective enforcement of existing
provisions for special 1inspections, and the institution of
mandatory reporting of nuclear installations to the Agency, well
pefore construction begins.

As I mentioned at the IAEA general conference in Vienna last
September, our present situation is clear: either we demonstrate
our ability to quickly learn the lessons of the sharp recall to
vigilance which we have just received, or we may Jjeopardize
international nuclear trade through a lack of confidence in the
" effectiveness of safeguards.

We must therefore find ways to reconcile the non-proliferation
and safety concerns with the intermational growth of civilian
nuclear power. This precludes overly-suspicious attitudes toward
civilian applications: transparency and control, which are not
yet complete, should permit that reconciliation.

Before I conclude, I would 1ike to return to the subjJect of
Eastern and Central Europe and the changes it is now undergoing.
The international community must make a joint effort to help
these countries, one of the purposes being to control the
potential hazards which confront them.

Solutions exist in the areas of human resources and technology.
I will only mention the creation of an International Centre for
Science and Technology in Moscow, the offer by several nations,
including France, to assist in the dismantling of weapons, and
in the peaceful recycling of the nuclear material thus retrieved.

0f course, these proposals must be coordinated by international
authorities; their consistency should be verified and
arrangements have to be made for financing their cost.

In conclusion, I will just make a remark which I feel is
appropriate to the subject: nuclear power bears great promises,
as well as great difficulties. For promises to be fulfilled and
difficulties overcome, we must be unfailing in our perseverance,
making ours the Japanese proverb.

L}

Ishi no ue nimo san-nen
(perseverance overcomes everything)

Thank you for your attentilon.
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“GLOBAL SAFETY AND AN INTERNATIONAL CONVENTIONY"

Good afternoon ladies and gentlemen. It gives me great
pleasure to be here today to open Session 1 of the 25th Japan
Atomic Industrial Forum Conference. While I have been to Japan
many times before, this is my first visit as Chairman of the U.S.
Nuclear Regulatory Commission. I am most honored to have this
opportunity to share with you my thoughts about some of the
issues that I . believe are of great importance to the nuclear
industry.

Since assuming my post ten months ago, I have taken the
opportunity to learn as much as I could about nuclear power as an
energy source. I have talked to technical experts, utility
executives, the environmental community, and government leaders
involved in nuclear energy matters. I have visited over 40
nuclear power plants in the United States, plus plants in Eastern
and Western Europe, and plan to visit several more facilities
while I am here in the Far East. Combined, these activities have
allowed me to confirm some old and also form some new impressions
of the nuclear industry as a whole.

I would like to share some of these impressions with you. I
will begin with several general observations and comments about
nuclear power. Then, I will direct my remarks to the area that I
believe impacts many of us here -- the issue of global safety and
an international convention.

Let me start along the lines of the conference themne,
"Challenges in Another Fifty Years to Come -- the Positioning of
Nuclear Energy and Future Energy Tasks." The Nuclear Regulatory
Commission sees the future of nuclear power as involving the
resolution of several important issues. In the United States,
these include waste disposal, plant aging, licensing reform, and
standardization. Many of you face similar issues to varying
degrees. However, one priority shared by all of us here today is
the safety of currently operating reactors.



All of us who are regulators share the duty of ensuring that
existing nuclear power plants are operated safely and with proper
regard for national security and for environmental values. But
safety is not just the obligation of the regulator -- it is first
and foremost, the duty of the nuclear industry. The operators of
the world’s nuclear power plants realize better than anyone that
without safety -- safety which is demonstrable, consistent, and
proven -- there will be no future for the nuclear industry.
Enlightened self-interest is a powerful motivator for sustaining
the efforts required to keep the nuclear house in order. All
facets of the nuclear industry have a common interest in having a
well run, well regulated nuclear power program. Yet, it is the
regulator’s primary duty to assure that the health and safety of
the public is protected at all times.

Looking forward to the years ahead, if nuclear power is to
survive and continue to be a viable source of energy, three goals
will have to be achieved. The first of these is increased
openness and candor with our public. Not only does the public
have the right to know how every plant operates, without public
understanding of key issues and decisions there will be no
acceptance or support for nuclear power. Open, thorough, and
prompt communication channels must be available and used between
the industry, the regulator, and the public, and among national
and international organizations.

While our first obligation is to the public, we alsoc have an
obligation to the regulated community as well. By letting the
industry know what is expected of it -- measuring off the plavying
field in advance, so to speak -- everyone’s interest is served.
It is here where we can all be better served by an international
convention, if properly established and applied. An
international nuclear safety convention could help rebuild public
confidence and sustain the nuclear option.

" In our environmentally conscious global village, the future
of nuclear power depends on safe reactor performance everywhere.
It depends on the nuclear plants of each country achieving and
maintaining an adequate margin of safety. It also depends on
developing public confidence that these safety margins can be
assured in each and every country with nuclear power. The value
of an international safety convention would be to help strengthen
the hand of the regulator and of those involved in safe reactor
operations. Currently, the International Atomic Energy Agency,
the IAEA, is putting the final touches on a recommended set of
international safety fundamentals. I believe the development and
universal acceptance of such safety fundamentals can lead to
improved plant performance and can help to encourage public
confidence in reactor safety.

Looking back over the past year, we have all seen phenomenal
change. The Soviet Union collapsed. The United States announced
plans to bring nuclear weapons home from Europe. In addition, a



concern over the safety of nuclear power plants worldwide
continued to grow. Questions still remain as to the likelihood
of another Chernobyl-type accident, given the serious safety
inadequacies of many of the nuclear power plants in the former
Soviet Union and in Eastern Europe. Changes in the governments
of these countries have heightened this concern and have raised
the additional question of the ability of nations to reduce the
dangers.

Certainly, of great concern are many of the Soviet-designed
nuclear reactors operating in Eastern Europe and the former
Soviet Union. They represent about 10 percent of the world’s
operating reactors. Six of these reactors —-- four located in.the
former East Germany, and two in the former Soviet Union —-- have
been shut down for safety reasons. Bulgaria has, at least
temporarily, shut down two of its oldest reactors.

Yet, the need for power and the economic considerations
inherent in these countries leave little flexibility as to
whether these plants are shut down or continue to. operate. This
situation, coupled with the public’s awareness of previously
unknown problems with these Soviet-designed reactors, further
contributes to anxiety about the safety of nuclear power
everywhere. The lack of convincing evidence or independent
assurances from credible authorities that nuclear reactors are
operating safely in all countries continues to adversely affect
public confidence.

The public is seeing the growth of commercial nuclear power
in places like Taiwan and Korea, and the beginning of a new
program in Indonesia. The international community will expect
these national nuclear programs to achieve objectlves established
in an international safety convention.

The nuclear accident at Chernobyl had significant effects on
Ukraine’s neighbors; it led many to realize that while they might
. be in control of their own nuclear power plants, apparently there
was little they could do to ensure the safety of plants in
neighboring countries. As a result, there is a strong and
growing incentive for all countries to bind together in a
commitment to uniform safety fundamentals and to safety regimes
that will provide the public with the confidence, now lacking,
that their health and safety will be protected. '

This has provided the basic rationale for a convention -- to
provide assurance that all countries who utilize nuclear power
meet an adeguate level of safety. Let me stress, at the outset,
that a convention is just one tool that is needed to raise the
level of safety in problem nuclear power plants. And while not
the most crucial tool, it is one that will be useful and
productive for those countries which have weak regulatory
authorities, and whose power plants, generally, have not been



built with the margins of safety necessary to address a full
spectrum of accident scenarios.

Given international concerns about the potential hazards
posed by some early Soviet-designed nuclear power plants, the
international community at large believes it is vital to provide
additional, internationally endorsed, mechanisms for nuclear
power plant safety. As most of you know, formal efforts are
underway, under IAEA auspices, to establish an international
nuclear safety convention which would codify the basic
fundamentals of an effective nuclear safety regime. The prospect
is ripe for collective actions on a truly global scale. The
United States supports and is actively participating in this
effort. Four fundamental tenets are gqguiding the U.S. policy
towards the convention.

First, the scope of the convention should be limited to
nuclear power plants -- the area of most immediate international
concern. Civilian power reactor safety is the area of greatest
international consensus and, thus, agreement on a convention
should be attained on the urgent time schedule necessary for
assisting Eastern Europe and the former Soviet Union.

Second, consistent with the premise of specifically focusing
on power reactors, we believe that the convention should be
negotiated and agreed to as an integral effort -- a single
document. We believe that proposals to agree only on general
objectives, with individual protocols negotiated over time, would
be a complicated and difficult process. Such an approach would
certainly tend to reduce the prospects of bringing an effective
convention into force in a timely manner.

Third, the convention should commit all signature countries
to the full implementation of essential nuclear safety
principles, but should not impose mandatory, detailed safety
standards. Broadly based and fundamental principles, such as
those embodied in the IAEA’s draft SAFETY FUNDAMENTALS: THE
SAFETY OF NUCLEAR INSTATIATIONS, provide an effective framework
for identifying needed changes and for subsequent peer review
discussions. Further, such principles will assist member states,
such as those in Eastern Europe and the former Soviet Union, in
developing their own nuclear safety regime. I would be very
concerned if we attempt to develop and impose detailed standards
that try to encompass the variations in plant design, siting,
governmental organization, safety culture, and national laws and
regulations of the various member states.

Fourth, and most importantly, nuclear power plant safety
regulation must remain a national responsibility. The ultimate
safety of commercial nuclear power plants must reside with plant
and regulatory officials with day-to-day operational oversight
responsibility. The concept of an international regulator, be it
the IAEA or some new organization, would not be effective. It



would dilute national responsibility and infringe on the
sovereign role of member states in the governance of activities
within their territories. Beyond that, I believe the IAEA
already has an enormous job to do with respect to its safeguards
and non-proliferation responsibilities.

Many of you know that the IAEA convened a nuclear safety
experts group in December 1991 to discuss the proposed nuclear
safety convention. The delegates supported the formation of the
safety convention while expressing strong approval for the
principle of national responsibility and opposition to the
formation of a new international regulatory agency. Also, the
idea of a convention based on fundamentals rather than standards
was widely accepted. These general views were further endorsed
in discussions by the IAEA Board of Governors in February.
Additionally, there was agreement with the IAEA Director
General’s recommendations to continue the necessary planning
process for an early convention.

Such a convention can be an important element in ensuring
nuclear safety worldwide; however, it must be viewed in context.
Several international efforts to improve nuclear safety are
already underway in the Nuclear Energy Agency (NEA) of the
Organization for Economic Cooperation and Development (OECD), in
the Commission of the European Communities (CEC), and in
bilateral assistance programs offered by countries such as the
U.S., U.K., France, Germany, Finland, Sweden, Belgium, and Japan.
Additionally, the Europeans have initiated an effort to establish
an Energy Charter among Eastern and Western Europe, and the
former USSR, the U.S., Australia, Canada, New Zealand, and Japan.
A Nuclear Protocol stressing nuclear safety and encouraging
nuclear safety cooperation will be an integral element of the
Charter. The Energy Charter was initialed by governments in
December 1991 and efforts to complete its protocols are underway.
The U.S. believes that implementation of effective nuclear safety
regimes can best be encouraged through cooperation and
interaction between those countries with effective safety regimes
and those countries seeking to improve their safety practices.

A convention would help to improve safety by committing all
signatory governments, particularly countries where safety is
weak, to abide by reasonable safety fundamentals. It should
permit the development of consensus on a '"high minimum" level of
safety without enforcement sanctions that would interfere with
national legal structures and national sovereignty. It would
ensure that signatories to the convention are engaged at the
center of current discussions on safety of nuclear power
worldwide. It could also help put added pressure on policy
makers, especially in the former Soviet Union and Eastern Europe,
who will be allocating the scarce resources of their economies.

Importantly, it avoids the pitfalls of creating a new
institutional structure in the IAEA that would be hard pressed to



fulfill its responsibility. Even with an increase in IAEA
resources, which many nations cannot afford, it would be
difficult for the IAEA to add the long-term expertise and
experience required. Moreover, a major increase in IAEA
resources for safety is probably unrealistic, especially when
there is a sentiment to strengthen the safeguards and non-
proliferation regime.

As I conclude my remarks, I return to the point I made
earlier -- namely, that countries with nuclear plants that may
have inadequate margins of safety need help now. In this regard,
perhaps the most expeditious and effective approach to improving
nuclear safety is for the countries with mature safety programs
to provide strong technical and regulatory support to countries
with plants having known or perceived safety weaknesses. This
should be on a plant-to-plant, requlator-to-regulator and
government-to-government basis. These efforts should foster the
' establishment of competent national regulatory authorities which
can effectively monitor changes in plant operations and impose
needed requirements to assure adequate safety marglns in plant
design and operation.

We should encourage both formal and informal interactions
among professional peer groups in the nuclear industry. The IAEA
could help to nurture the kind of internal self-criticism that is
essential to the development of safety discipline. Further, we
need to take advantage of other organizations that can contribute
to an international safety culture, such as the Institute of
Nuclear Power Operations (INPO), which has helped the U.S.
industry to improve nuclear safety, and the World Association of
Nuclear Operators (WANO), which is doing similar work on the
international front.

Let me conclude by noting that the United States strongly
endorses an international safety convention, along the lines I
have outlined. However, binding standards, no matter how well
stated, will not on their own bring about change. To achieve the
desired levels of safety in every power plant throughout the
world, those with the safety knowledge must share it without
restraint. This must be coupled with a commitment of those
seeking assistance, to listen, to learn, and to make the
necessary changes. Policy makers need to commit the scarce
resources necessary to establish an effective regulatory
authority, to modify facilities, and to install a systematic and
disciplined approach to safety. An international safety
convention is only one of a number of steps that need to be
taken. No one action or one approach will bring about the
desired final outcome, but by working together in an open and
positive environment, the necessary changes can be achieved. 1In
* turn, safe nuclear power may continue to be a viable option as a
source of energy for all countries.
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Respected Mr. Chairman
Ladies and Gentlemen,

First of all, please allow me on behalf of the Delegation of the China
National Nuclear Corporation to express my warm congratulations on the
convening of the 25th Annual Conference of the Japanese Atomic Industrial
Forum, and to thank the hosts for invitation to the Chinese Delegation.
Now, I would like to take this opportunity to report the status of energy
resources and the development of nuclear energy in China to counterparts in
Japan and other participants coming from various countries.

1. Status of Energy Resources in China

The Chinese Government consistently attaches major importance to the
development of energy resources. In 1991, the gross output of primary
energy was up to 1. 047 billion tons of standard coal (1. 09 billion tons of raw
coal, 0. 139 billion tons of crude oil, 15. 2 billion cubic metres of natural gas,
etc. ), therefore China has become the third largest country in production and
consumption of energy in the world.

During last decade, China’s national economy has been developing at a
rapid pace with an average annual growth rate of GNP approaching 8%;.
However the supply of energy has become a serious problem in many areas in
short of coal and electricity. In this case, some mines and factories have to
limit, or even to stop their production sometimes, thus seriously constraining
the development of the national economy there.

Though China is rich in coal resources, there is only 4. 4% of the coal
reserves in the northeast part of China as well as in the southeast coastal areas



with highly-developed industries and dense population. “Transporting the
coal from the North to the South” is restricted by the railway transport
capability. At present, the coal transport in China covers 40%; of the total
freight transport. Moreover, coal burning in large quantites will cause many
serious problems to the environment and ecological equilibrium, for example ,'
the acid rain phenomena have been found in some areas. Therefore, it is
difficult to mitigate the energy shortages only by increasing output of coal.

Concerning hydroelectric resources, China takes the first place in the
world, the capacity for potential exploitation totals 0.37 billion kW,
However, most of the resources are distributed in the southwest part of
China. Factors such as inconvenient transportation, difficulties for
exploitation, land inundation, immigration, ecological equilibrium, etc. are
seriously restraining the development of the hydroelectric resources there.

As predicated by energy experts, the preréquisite for the Chinese people
to live a relatively comfortable life by the end of this century is that the
national output of primary energy should reach 1.5 billion tons of standard
coal. Analysing current various factors, only 1.4 billion tons of standard
coal can be supplied by conventional energy by then, that represents a gap of
over (. 1 billion tons. Citing an example of electric power, if China wants to
keep the pace with moderately industrialized nations by the mid 21th
century 1 kW generating capacity per capita, i. e. , the total installed

capacity of generators should be 1.5 billion kW. It is estimated that about
0. 37 billion kW could be supplied by exploiting the hydroelectric resources,

and only 0.9 billion kW by exploiting the coal resources, taking account of
the maximum output and transport capability of coal; therefore, the gap
totals about 0. 3 billion kW. In this context, the basic way out to resolve this
contradiction between supply and demand of energy in China, is to develop
nuclear power in a planned way while developing the hydroelectric and
thermal power. Moreover, in consideration of a long-term strategy, as
affirmed by energy experts, the final solution to the energy shortage is to
develop nuclear energy.




2. Development of China’s Nuclear Energy

(1) Status of Nuclear Power

In the 1970s, the development of nuclear power in China was
deliberated, and initiated in the 1980s. '

The first phase of the Qinshan Project is to construct a PWR prototype
nuclear power plant with an installed capacity of 300 MWe. The first
concrete was poured in March 1985. The cold hydro test was completed in
November 1990. 121 fuel assemblies (15X 15) were loaded into the reactor
core in July 1991. The rotating test of the turbine driven by nuclear steam
was fulfilled in November 1991. -The plant was connected to the grid and
started to generate electricity on December 15, 1991. It is now under on-load
testing. It is predicted that the power will be escalated up to 509 in the mid
year, and the full power trial finished by the end of this year.

The successful construction of Qinshan Nuclear Power Plant results
from making full use of achievements in science and technology of our
country during the past 30 years or more, and also from absorbing advanced
experience of other countries thanks to the policy of opening to the outside
world. The connection to the grid implies that the plant is constructed on a
sound design, and the manufacture and installation quality of equipment
meets the related requirements. »

The first concrete was poured for the Daya Bay Nuclear Power Plant
(2 X 900 MWe ) in August 1987; by the end of 1991, the equipment
installation of the nuclear island and conventional island in Unit 1 accounts
for 70.2% and 97.8% respectively, and 46.5% and 61.7% in Unit 2
respectively. The commissioning tests are being carried out in an all-round
way, and from a single system gradually to a local integrated system. The
turbine in Unit 1 reached the rated speed last year, and in last January it
succeeded in commissioning of connection to the grid with electricity produced
by a generator driven with non-nuclear steam from an alternative boiler. All
pre-operation preparations, such as personnel training, regulations
compilation and the coordination and supplement of organizations after
normal operation, have been carried out as scheduled. It can be expected that
the Unit 1 will be connected to the grid in 1993.



As to the second phase of Qinshan Project, 2 X600 MWe nuclear power
project has been brought into line with the National Plan as one of the major
items. The preliminary design has been basically completed in March,
scientific researches in different sectors are being arranged, and the
preparations for the construction site have begun.

In the course of nuclear power development and construction, the
Chinese Government consistently adheres to the hard and fast principle,
~ “Safety First and Quality First” for nuclear industry. The National Nuclear
Safety Administration (NNSA), established in 1984, is authorized by the
State to independently perform the nuclear safety supervision for the civilian
nuclear installations. It establishes and promulgates the national nuclear
safety codes and guides with IAEA NUSS documents as references, which
have been used in safety review and evaluation on construction of the
Qinshan Nuclear Power Plant and the Daya Bay Nuclear Power Plant.

There is a complete set of strict quality assurance system to control each
stage in design, equipment manufacture, civil construction, installation,
commissioning and operation, covering formulation of QA programs,
establishment of QA organizations, arrangement of full-time QA
professionals, and the QA activities are effectively carried out throughout the
construction period.

A successful design is never meant for a desirable operation, the human
factor is a matter of great importance. From the very beginning of
development of nuclear power, all the constructors and operators are always
instructed to have a strong sense in safety and quality, and also to have high
professional moral concepts to the State and the people. Learning the
experience in construction of nuclear power plants from various countries, all
the operators of nuclear power plant shall be strictly trained, e. g. , in
nuclear safety, nuclear engineering, training at a full-scale simulator, or
shall be sent abroad for on-job training. They are allowed to take their posts,
provided that they have passed the strict examinations and obtained the
licenses.

Furthermore, according to the progress of the project, the IAEA
OSART experts are invited to review the construction of the nuclear power
plant. They performed such activities twice for the Qinshan Nuclear Power



Plant, and once for the Daya Bay Nuclear Power Plant, and they made an
affirmative evaluation to the design, construction, quality assurance,
management, production preparations, etc. of these two plants, and
proposed some valuable suggestions. Based on comments given by experts
from various countries, our work has been improved for the benefit of
further strengthening the safety for nuclear power plant.

(2)Nuclear Fuel Cycle
.During recent years, further progress has been made in this field.

In respect of use of uranium resources, the exploration activities have
been strengthened in both northern and western parts of China, and several
prospective minerogenetic provinces with fairly significant reserves
discovered.

In respect of uranium mining and milling, the heap-leaching technology
has been widely used, and the application of the in-situ leaching technology
further developed.

In respect of uranium isotope separation, following achievements in
centrifugal technology, macro-quantitative separation test by means of the
atomic laser technology has been completed, which marks a new phase for the
research of this technology in China.

In respect of fabrication of nuclear fuel elements for nuclear power
plants, the domestic nuclear fuel assemplies with 3% enrichment of U-235
have been provided to the Qinshan Nuclear Power Plant. At present, the
imported advanced technology is being used to improve the production line of
fuel elements, and it is expected that the Daya Bay Nuclear Power Plant can
be provided with the domestic nuclear fuel assemplies by the end of 1993.

In respect of reprocessing of spent fuels of power reactors, a pilot plant,
which is now under construction, is expected to start operation in 1998.

The Chinese Government consistently attaches the first and most
importance to treatment and disposal of radioactive wastes, and
decommissioning of nuclear installations.

Treatment of high- and intermediate-level liquid wastes is mainly
developed, and progress has been made in research of vitrification and other



technologies. The decommissioning work for nuclear installations has been
placed in the National Plan, and now this project is being arranged for
practical implementation.

3. Prospect of the Nuclear Power Development in China

As I mentioned at the beginning of my statement, to reach the set target
for economic development in China, nuclear power shall be an essential part
in the energy infrastructure.

However, realization of such a target shall be closely associated with
some factors such as national economy development, technology capability
and level of industrialization.

So far, the nuclear power capacity of 3300 MWe has been officially
approved by the Government, nuclear power development projects in other
provinces and municipalities in short of power are also under consideration.
In order to lay a good foundation for more successful development in the next
century, the main tasks for nuclear power development in China by 2000
include moderate development, control of technology, and personnel
training.

As to the technology line of nuclear power development, an assumption
of “Three-steps Approach ” has been put forward by some experts
concerned, with an objective to solve the energy shortage strategically. The
first step is to develop thermal neutron reactor; the second step, fast neutron
reactor; and the third step, fusion reactor or fusion-fission hybrid reactor as
the most promising approach to final solution of the energy shortage.

At present, some feasibility studies and scientific research and
development have already been started in China on the development of
advanced pressurized-water reactor, high-temperature gas-cooled reactor,
low-temperature heating reactor and co-generation reactor.

China’s principle for developing nuclear power is “Relying mainly on
our .own efforts while co-operating with foreign countries”. “Relying mainly
on our own efforts” means to rely mainly on the scientific and technological
capacity and the industrial basis of our country. With a history of the nuclear
industry in China more than 30 years, a comparatively complete scientific,



technological and industrial regime with rich human resources in all sectors
has been formed. In respect of conventional island, there is a strong
manufacture capacity in China for electricity generation equipment. The

manufacture technology of 300 MWe units has been mastered while that of
600 MWe units has been introduced and absorbed in recent years. Besides,

there is a large demand for electricity in China. China being a developing
country, it is not practical to rely only on importing complete sets of
equipment for nuclear power construction; only following the way out as
mentioned above, “Relying mainly on our own efforts while co-operating
with foreign countries”, can we develop successfully the nuclear power
industry in China.

Taking account of the specific conditions in China, 600 MWe nuclear
power units are selected as the basic units to be localized and it is expected to
realize, step by step, self-design, equipment localization, technology
standardization and manufacture on large scale. At the same time, we do not
rule out the possibility of constructing 1000 MWe grade units as well as other
types of nuclear power plants.

“Reforming and opening to the outside world” is an essential State
policy. In development of our nuclear power, we shall learn advanced
experience from other countries, to introduce necessary technologies and
equipment, and to actively promote international exchange and co-operation.

Japan and China are close neighbours separated only by a strip of water.
During construction of Qinshan Nuclear Power Project, Japanese experts
came over to China for lectures, which provided valuable experience to our
nuclear power construction. The exchange and co-operation between China
and Japan nuclear energy communities in the fields such as geological
exploration, uranium mining and milling, nuclear power technology, safety
and radiation protection, etc. are of great significance. Please allow me , on
behalf of the China National Nuclear Corporation, to express our thanks to
the Japanese counterparts for their sincere co-operation and excellent
services, and also to those friends of other countries for their support and
assistance.



At present, Qinshan Nuclear Power Plant has entered into the phase of
on-load commissioning, but we are still in need of experience in operating
and managing nuclear power plant, we should like to have further exchange
and co-operation with our counterparts in Japan and other countries in the
field of nuclear power.

Thank you.
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Thank you ... and good afternoon.
It's a great pleasure to be here today.
This af ternoon I want to cover several areas.
First ... I want to discuss one or two key energy trends in the United States.

Second ... I want to explain why — in light of these trends — nuclear power

makes more sense than ever.

And third ... I want to give you a status report on the U.S. nuclear industry's

plan for ordering and building new nuclear power plants.

Let me start by reminding you about some key trends.



The examples I will give ... and the numbers that I will use ... are drawn from

the United States.

But I'm sure that all of you will recognize similarities with your own country.

Since 1973, the year of the Arab oil embargo, one energy trend in the United

States overshadows all the others.

I'm not talking about my country's dangerous and chronic dependence on

imported oil.

I'm not talking about the ebb and flow in the fortunes of the natural gas

industry.

I am talking about the steady electrification of the U.S. economy ... the

continuing substitution of electric power for direct burning of other fuels.

Since 1973, the U.S. economy — measured by gross domestic product — has

grown just over S0 percent.
Electricity use has grown by about 60 percent.
For the last 19 years, since the 1973 oil embargo, economic growth and

electricity use in the United States have run virtually parallel — not quite a

~ one-to-one relationship, but close.



By the way, in this same period ... the use of non-electric energy declined

about 5 percent.

Now ... ﬁimple common sense suggests that the close relationship between

economic growth and electricity use will continue.
To meet the electricity needs of a growing economy, the United States will
need between 190,000 megawatts and 275,000 megawatts of new generating

capacity in the next 20 years, according to the U.S. Department of Energy.

We have about 700,000 megawatts of capacity installed in the U.S. today ... so

you can see we're talking about a large increase.

This brings me to my second point.

Nuclear power makes more sense today than ever.

We know that electricity is the cleanest, most efficlent use of energy we have.

And of all the ways we can generate electricity, nuclear power plants are the

cleanest.
No carbon dioxide.

No sulfur dioxide.



No nitrogen oxides.

No particulates.

In the United States, at least, we have nothing else that can compete.

The only source of electricity that comes close ig hydro power ... and it is

almost impossible to find sites for new hydroelectric development.

This brings me to my third point.

What are we doing in the United States to make sure that electric utilitles

start ordering and building new nuclear power plants?

In November 1990, the U.S. nuclear power industry published & Strategic Plan

for Building New Nuclear Power Plants.

Our goal?

To create the conditions under which utilities can place an order or orders by
the mid-1990s, with the first new nuclear unit on line around the turn of the

century.

The plan is supported by the entire industry — private and public electric

utilities, equipment suppliers and architect-engineers.



As you may know ... the plan focuses on the light water reactor.

This focus on light water reactors was deliberate.

It reflects our utility industry's conviction that the next nuclear plants
ordered in the United States must be based on a mature, successful technology

that has proven its worth around the world.

And it reflects the U.S. utility industry's conviction that the Job of
resurrecting the nuclear option will be difficult enough ... without the added

challenge of proving out a new technology.

But if we succeed in getting orders for new light water reactors ... I'm
confident that orders for advanced technologies — llke gas-cooled and

sodium=cooled reactors —- will soon follow.

To satisfy the American utilities, new nuclear plants must provide very high

protection of the utility's investmerit.

That means predictable construction costs and schedules ... assured
licensability ... predictable operating and maintenance costs ... higher

reliability ... and very low risk of accidents.

The U.S. utilities took careful note of all the lessons learned during the
construction and operation of the 110 commereial nuclear plants now

operating in the U.S. ... and the 400-plus units on line around the world.



These lessons involved such things as ways to improve safety ... economics ...
construction management and construction practices ... ease of operation and

maintenance.

These lessons have been incorporated into the four new designs now being

developed.
They are:

The Advanced Boiling Water Reactor (ABWR), a large, 1,300-megawatt
design being developed by General Electric Co. As you well know, the
firat two of these are being built by Tokyo Electric Power Company.

The System 80+, a large, 1,300-megawatt pressurized water reactor being

developed by ABB Combustion Engineering.

The AP-600, a smaller, 600-megawatt design belng developed by
Westinghouse Electric Corp.

The SBWR (or Simplified Boiling Water Reactor), a 600-megawatt design
being developed by General Electric Co.

Our plan identified 14 key issues or "bullding blocks" ... assigned responsibility
for managing them ... and set timetables and milestones against which

progress could be measured.



Some of the building blocks are very specific ... ike securing regulatory

approval for the new designs.
Some are rather broad... like building public acceptance for nuclear energy ...
or enhancing government support for new nuclear plant construction ... or

developing arrangements for financing, building and operating new plants.

Some are within the industry's direct control ... like continuing to improve the

performance of our operating plants.

Some require action by ... and the industry's cooperation with ... regulatory

agencies and the federal government.

Securing approval and acceptance for new nuclear plant sites is one of these.
Now ... we recognize that implementing this plan will not be easy.

It is a long-term, 10-year assignment.v

Even in the short time ... about 15 months ... since the plan was published,

we've made much progress.

Let me list just a few items.



Firat ... the basic engineering ...

In late February, the Department of Energy and a consortium of electric
utilities called the Advanced Reactor Corporation (ARC) signed a
contract to launch a five-year, $200-million program to do detailed

engineering on at least two advanced=design nuclear power plants.

The federal government will kick in $100 million ... to be matched by $50

million from electric utilities and $50 million from nuclear plant vendors.
So far, 15 utilities have agreed to participate, although others may join.
This so=called first-of-a~kind engineering will produce designs that are

sufficiently detailed to allow utilities to place orders ... confident that

they know what the plant will cost.



Second ... performance ...

Our plan recognizes that we must continue to improve the performance

of America's 110 operating nuclear plants.
The U.S. industry met thie challenge in 1991.

Last year, U.S. nuclear plants posted record output for the second year in

a row.

In 1991, output rose 6.1 percent to 643.5 billion kilowatt-hours, according

to preliminary data.

The average capacity factor reached 69.3 percent, up from 67.5 percent

in 1990.
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Third ... regulation ...

Certification or pre-approval of plant designs by the Nuclear Regulatory

Commission ir crucial.

As you know ... design changes during construction tripped up many a

construction schedule in the 1980s,

Late last year, the industry and the NRC agreed on a satisfactory

schedule for certification of the four new plant designs.

On one key issue — how much design detail manufacturers must submit

— industry and NRC were much closer than either side realized.
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Fourth ... siting ...
The NRC's new licensing rules allow pre-approval of nuclear plant sites.

In 1991, subsidiaries of Southern Co., Public Service Electric & Gas and

Commonwealth Edison joined forces to demonstrate this provision.

This is a three-phase, $20-million program, cost-shared with the

Departmeht of Energy.

Phase one will review all applicable federal regulations, and develop

criteria to assess potential sites.

In phase two, a site will be selected. That will occur later this year or

early next.
Phase three involves site characterization ... preparation of an
environmental impact report ... and submittal of an early site permit to

the NRC.

The NRC would issue the early site permit by the end of 1995.
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Fifth ... licensing reform ...
The NRC took a big step in April 1989 when it issued new licensing rules.

Those rules allow approval of nuclear plant sites and designs before

construction begins and billions of dollars are at risk.

The new approach also provides 2 single license for construction and

operation.

Just to be sure a new group of commissioners doesn't change the rules,

however, the industry wants legislation to make them stick.

In February, the Senate passed licensing reform legislation as part of the

comprehensive energy bill, S. 2166.

The bill provides for public hearings when a plant design is certified ...

when a site permit is issued ... and when a construction/operating license

is sought.

It also limits the opportunities for mischief and delay by anti-nuclear

groups once & plant is built and apprdved as safe by the NRC.
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Sixth ... standardization ...

Last year, utilities and vendors made a binding commitment to

standardize new nuclear power plants.

This commitment to standardization covers future plant designs,

operations, maintenance and training.
Severith ... nuclear waste ...

Last July, the Department of Energy resumed exploratory drilling at

Yucca Mountain in Nevada for the first time since 1986.

Although Congress ordered the agency to study the feasibility of building
a permanent repository there, the program had stalled, because Nevada

refused to issue permits.

After Congress threatened legislation, state officials issued the permits,

and subsurface studies resumed.

Last year, the federal courts also cleared a backlog of lawsuits brought

by Nevada officlals against the repository program.

Nevada has instigated nine lawsuits since 1985, and ultimately lost them

all.
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Eighth ... public acceptance ...
Americans show more support for a nuclear future.
An August 1991 Gallup poll showed that 73 percent of U.S. adults belleve

nuclear energy "should play an important role in meeting the future

energy needs of the United States."
That's up eight percentage points from February 1990.

Ninth ... industry support ...

The strategic plan's goal — a new nuclear plant order by the mid-1990s

or soon after — fits well with the utility industry's needs.

In a recent poll, about 80 percent of nuclear utility CEOs said they'll
need more baseload generaﬁng capacity in the first decade of the next

century.
Of that 80 percent, about three~-quarters of them would seriously

consider an advanced-design nuclear power plant — if the industry's

strategic plan is executed as envisioned.
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This is Just a partial list of the progress we have achieved in the 1ast 12 to 15

months.

I believe the nuclear industry's strategic plan was the catalyst for much of

that progress.

Let me digress just a moment to remind you that the American nuclear power

industry ig not in this alone.

Bullding public and political support for nuclear power is a worldwide

challenge.

Continuing the expansion of nuclear power is a worldwide imperative.

This world faces enormous challenges as we move into the 218t century ...

managing a historic transition in patterns of energy supply and demand.
Nuclear power can — and must — play a major role In that transition.
First [ A X

... in my country, we must manage a transition from a dangerous level of

dependence on imported oil to more secure energy sources.
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Ofl is still abundant, and it's still relatively inexpensive.

But almost two=thirds of the world's oil reserves are in the Middle East

and we all know how dangerous and unpredictable that region is.
The United States is living on the brink — still depending on oil for more
than 40 percent of its energy, and for essentially all of its transportation

needs.

For the sake of our economy and our national security, we must manage

our dependence on ofl, by switching to other forms of energy.

Second ...
... the industrialized nations must manage a transition from almost total
reliance on carbon-based fuels to other energy sources, and to greater

efficlency.

It may be years before we have conclusive information about global

warming.

But most experts agree that the world should at least adopt a strategy of

"prudent avoidance" in terms of burning fossil fuels.

I-4-17



Third ...

... the world community must manage the epic transition of

under—developed and industrializing nations, as they struggle to advance.

Nations that are still industrializing pose a very special challenge, with

obvious implications for energy policy.

These countries are increasing their use of energy far more rapidly than
“the fully industrialized economies ... and that means they are also

increasing their burning of fossil fuels.

The country that burns the most coal — nearly 20 percent more than the

United States — is China.

It burns over a billion tons a year -- one-third more than it did just a

decade ago.

India's use of coal rose by two-thirds in the 1980s.

South Korea's coal use more than doubled.
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These are some of the key elements of the great energy transition that we

must manage over the next couple of decades ...
...weaning ourselves from such a dangerous dependence on oil ...
prudently avoiding fossil fuels where we can ... and helping countries still
trying to industrialize.

There {8 no single answer to this huge, complex problem.

To make this historic transition, we must throw everything we have into the

breach ...
... improved energy efficiency ...
.. cleaner fossil fuel technologies ...
... increased electrificatibn. especially in industry and transportation ...

... the use of photovoltaics and other renewables wherever they are

appropriate ...

... and, of course, nuclear energy.
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In the United States, the nuclear industry is very fortunate.
I believe we are building our future on a very solid base.
Nuclear energy enjoys strong public and political support.
Our existing plants operate well, and are operating better all the time.
And now ... we have the one thing we were missing ...
.. 8 plan for the future ...

... and the will to make it come true.
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Retrospection on Nuclear Power and Future Energy Prospects
W. Kenneth Davis

25th Anniversa§y Meeting of Japan Atomic Industrial Forum
okohama, Japan, 8 April 1992

Introduction

It is an honor to address this 25th Anniversary Meeting of the Japan Atomic Industrial
Forum and a great personal pleasure to participate and to see so many friends. I would
particularly like to pay tribute to Mamoru Sueda who invited me here and who was

instrumental in establishing these meetings 25 years ago.

In reviewing nuclear power history and examining the prospects I will not give a detailed
history or technical explanations, and I make no representations with respect to completeness.
I shall note what appears to me, based on my personal experience and observations, to be the
most important factors in the development of nuclear power--past, present and future--the
"milestones”. I am afraid that many of us no longer think much about how we arrived at the
present state of nuclear power development--but I believe this is a critical factor in looking
at the future. In particular, I believe the vision, initiatives, and leadership demonstrated in the

past must be re-established for a successful future.
I shall start with a quotation:

"The most vitally interesting question which the physics of the future has to face is,
Is it possible for man to gain control of this tremendous store of subatomic energy and
to use it for his own ends? Such a result does not now seem likely or even possible; and
yet the transformations which the study of physics has wrought in the world within a
hundred years were once just as incredible as this. In view of what physics has done, is
doing, and can yet do for the progress of the world, can any one be insensible either to

its value or to its fascination?"
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This is the last paragraph in "A First Course in Physics" published in 1906. The authors,
Millikan ( who later received a Nobel Prize ) and Gale concluded their book with these words
after noting the work of Curie and Labord showing that the energy from the radioactive decay

of radium was about three hundred thousand times that of burning the same weight of coal.

This visionary goal was made feasible by the discovery of the neutron by Chadwick in
1932 and of neutron induced uranium fission by Meitner, Hahn, Strassman, Fermi and others
in 1939--coupled with the realization that a kilogram of uranium if completely fissioned had

the same energy as burning of 3 million kilograms of coal.

Early Development of Nuclear Power

The first demonstration of a sustained nuclear chain reaction, as you will recall, was on
December 2, 1942 in Chicago. This was followed by the construction of production reactors,
plants for enriching uranium, and the development and production of the atomic bomb. After
the war there was a great political debate in the U.S., about the control of nuclear energy,
resulting in the formation in 1946 of a civilian agency, the Atomic Energy Commission. The
Commission was empowered to do all related research and development, the production of
nuclear materials, the design, testing and manufacture of nuclear weapons, and longer range

applications such as nuclear power.

There was great interest in potential power applications in the early days by the
laboratories and industry. Several studies were made which were optimistic--although severely

constrained by the very extensive and strict classification.

The Argonne Laboratory led by Walter Zinn, for exarhple, was pursuing the liquid metal
cooled fast breeder and demonstrated the first production of nuclear electricity at the

Experimental Breeder Reactor in Idaho on December 20, 1951.
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A monumental event was President Eisenhower’s famous "Atoms for Peace Speech” to
the United Nations on December 8, 1953, which led to the formation of the International

Atomic Energy Agency and to the program for civilian power reactors in the United States.

The main early nuclear power development resulted from thé vision and drive of Captain
Hyman G. Rickover who, despite considerable opposition from the Navy, undertook the
development of nuclear reactors to power submarines which he believed would have
extraordinary capabilities. In order to provide a vehicle for this work a Division of Reactor
Development was established in the AEC with its principal component a Naval Reactors
Branch headed by Rickover. In 1953 Rickover also proposed a larger reactor for an aircraft

carrier ( the CVR ).

The next key event, not long after I joined the AEC in 1954, was passage of the Atomic
Act of 1954 which supported developing power reactors as well as allowing for substantial
declassification and private ownership of nuclear power plants. As the result of considerable
politics it was decided that the CVR, would be built as a land based power plant--this became
the Shippingport reactor ( 60 MW electrical ) built by the Naval Reactors Branch and first

operating on December 2, 1957--reaching full power just three weeks later!

Another direct result of President Eisenhower’s speech was that the United Nations
convened a Conference on the Peaceful Uses of Atomic Energy in Geneva in 1955. This was
a remarkable conference particularly since a very large amount of information related to
nuclear power was declassified and presented there by all of the countries interested in

pursuing nuclear power.
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The evolving program led to expansion of the embryonic Civilian Power Reactors Branch
of the Reactor Development Division as well as the establishment of branches for Aircraft
Nuclear Propulsion and Army Reactors. It also led to a great proliferation in the number of
candidate nuclear reactor types--once estimated by Alvin Weinberg at 1,500. A great variety
of studies, massive amounts of research, and several experimental and demonstration reactors

resulted from this broad attempt to develop economical power reactors of various sizes.

Many of us felt overwhelmed by the large number of competing concepts and that a very
long time, large manpower resources, and large amounts of funding unlikely to be obtained
would be required to pursue more than a bare handful of them. Despite considerable
argument, we concluded that the best course would be to focus on the light water reactors (
LWR’s ). These appeared to have the advantages of 1) being "inherently safe" ( if the water
boiled the reaction stopped ), 2) compact and most likely to be economic, and 3) to have the
enormous benefit of the brilliant development and demonstration work of the Naval Reactors
Branch led by, now, Admiral Rickover. The innovative and very extensive development of
ceramic fuel ( uranium oxide ) resistant to high temperatures, the use of zirconium for
cladding, the pressure vessel approach and technology, and the effective control and safety

systems made this appear the most practical approach.

It was, of course, necessary to "extract" this technology from the Naval Reactors Branch ( no
easy task ) and adapt it to larger plants and ones using low enrichment instead of the high

enrichment of the naval reactors.

One other Rickover concept, that of containment which was also pioneered ( in early

form ) at Shippingport, also proved critical for the future of the LWR reactors.



Retrospection on Nuclear Power and Future Prospects JAIF 4/8/92

The result was that the United States had a large advantage over many other countries
who had little realistic choice but to try to adapt their production reactor technologies for
power production ( gas cooled reactors in the U.K. and France, the RMBK reactor in the

USSR, etc. ).

Effort on the breeder reactor was also intensified. It was recognized that it might only be
needed when uranium became scarce and expensive. Then it would be essential to realize the
full potential of nuclear power since it could result in producing more than 50 % of the
energy in natural uranium. In turn this would make it economical to recover much lower
grades of uranium available in far larger amounts, thus enabling the use of nuclear power for

several hundred years.

It was recognized that the low enrichment reactors such as the LWR’s--and most of the
U.S. concepts--as well as the breeder would require a complete fuel cycle--processing of spent
fuel, recycling of uranium and plutonium for fuel, and recovery and disposition of the fission
product wastes. The path followed on the processing and recycling was adapted from that used
by the production facilities, aqueous processing; and studies were initiated in the mid-1950’s
of disposal of high level wastes from reprocessing. These led to the report by the National
Academy of Sciences recommending geologic disposal and nearly 40 years of R & D on

permanent geologic disposal.

Expansion of Nuclear Power in 1970’s and 1980’s

The early reactor experiments were followed by a number of pioneer nuclear plants such
as Dresden, Yankee Atomic, San Onofre, Connecticut Yankee and Oyster Creek ( which was
generally considered the first really economic nuclear power plant ). These were the direct

result of the vision, initiatives, and leadership of outstanding figures in the utility industry.
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These early plants were then followed by a generation of larger and more economic plants
with unit sizes increasing up to 1100 to 1300 MW. By the end of 1973 and early 1974 there
were over 200 units either operating or on order. The orders were based on the 7 % per year
growth rate in the demand for electric power which had been nearly constant for more than
25 years. However, as you know, the 1973 Arab oil embargo and the dramatic increase in
prices by the OPEC cartel caused serious economic disruption and an abrupt decline in the
rate of increase in the demand for electric power as well as other forms of energy in the U.S.

as well as much of the rest of the world.

The result was that only about half of the nuclear power plants on order in the U.S. at
that time were ever completed and those were often delayed ( due to licensing problems,
shortages of funds in an era of enormously rapid construction cost escalation, and lack of

demand for the power ). The fact is that no plant ordered after 1973 has been completed.

This result did not come about, as often suggested, because of the inherent high cost of
nuclear power or anti-nuclear activities. This result, and the lack of orders since that time in
the U.S., has been almost wholly the result of a lack of a need to invest in large new central

station power plants of any sort, with the prevailing excess generating capacity.

This situation is now changing and it seems likely that substantial new central station
capacity will need to be in operation by around the year 2000 AD on order to maintain
reliable supplies of electric power in the U.S. This in addition to the non-utility and other

projects contemplated, such as those utilizing gas turbines,



Retrospection on Nuclear Power and Future Prospects JAIF 4/8/92

Safety of Nuclear Power

The safety of nuclear power plants has been, and continues to be, a major issue with
respect to public acceptance. The impact of the public perception is, of course, related to the

perceived need for more electric power--a renewed need which is now emerging in the U.S.

In the 1960’s the USAEC sought to devise experimental programs to demonstrate the
safety of the containment and safety systems for nuclear power plants. While some work was
done, it was not definitive. What still seems to be largély overlooked, and of great
significance, is the implications of the accident at Three Mile Island Unit No. 2 on March 28,
1979. The fact is that, although enormously exf)ensive as an experiment, it demonstrated in
a unique way the ability of older designs of safety and containment systems to deal with a
major reactor accident--the almost complete melting of a reactor core. Nobody in or out of
the plant was injured in any way or killed and the release of radioactivity was trivial. This was
achieved under the most adverse circumstances and it is hard to imagine a more difficult test

at any price.

On the other hand, the tragic accident to Unit 4 at Chernobyl on April 26, 1986, which
also led to almost complete destruction of the reactor core had a much greater effect
( although it now appears to have been somewhat overstated ). This type of reactor, basically
a production reactor, and far different from the LWR reactors, was known to be unstable
particularly under the conditions which it was being operated at Chernobyl. The reactor plant
- contained very few safety systems and essentially nothing significant in terms of containment.
The vast differences in the consequences as between Three Mile Island and Chernobyl should
serve as a reassuring lesson to all, rather than being lumped together as similar, as is often

the case.
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Future Energy Needs

A combination of rapidly increasing population and improved standards of living in the
developing countries ( most of the world ) and slower rates of growth and energy demands
in the industrialized countries mean that the world will require ever larger amounts of energy

for sustained economic growth during the decades ahead.

The reality is that the bulk of this energy must come from fossil fuels--coal, oil, and gas--
along with some non-commercial fuels and hydro in the developing countries. An increasing
fraction of energy requirements will be furnished as electricity, even in the developing

countries.

One inevitable result is that the bulk of what we now define as reserves of fossil fuels will
be largely used up in a few decades. We will convert what we now regard as resources to
reserves by application of new technologies and higher prices. The energy supply pattern, with
respect to sources and geographic distribution, as well as technologies must change. If the long
lead time ( a generation at least ) for developing and applying new technologies and sources
on a substantial scale is recognized, this means that decisions with respect to changed energy
supply and use systems must be made during the next few years. This can only be done with

far-sighted vision, leadership and political skill.

This is the situation regardless of which particular forecast one might favor or, indeed, of
views of the impact of environmental constraints, including potential global climate change.
There are choices which can be made to change the directions to some extent--but the broad

picture is unlikely to change substantially and it is foolish to count on it doing so.
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Role of Advanced and Renewable Energy Sources

In this context, improved energy efficiency must be considered a substantial source.
However, this is largely driven by prices and technology once the existing advantageous
measures are implemented. There are indeed many such poSsibilities which can have a
significant impact, many in the developed as well as developing countries. However, once
these are realized ( a slow process and only partly responsive to evident cost savings ) the
further potential impact declines. The inevitable conclusion must be that energy efficiency
while important will not change the broad picture of what is needed and likely to happen in

the decades ahead.

Renewable energy resources such as solar thermal, photovoltaics, wind, biomass, etc., and
advanced but not renewable sources such as geothermal will find increasing use where local
conditions are advantageous, and as costs and economics improve and technologies are
disseminated. However, while important in many areas, again the total impact, perhaps a few
percent during the next few decades on a worldwide basis, will not alter significantly the

inevitable increasing demand for primary sources of energy.

It should be noted that many of the renewable and advanced energy sources are
consistent with the increased use of electricity. This is, of course, true, of hydroelectric power
where large amounts are still available in many developing countries subject to practical large

scale utilization and financing.
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’The Role of Nuclear Power

Against such a background, the logic for greatly expanded use of nuclear power in the
coming decades appears absolutely inescapable. Future historians would, I am sure, regard it

as utterly foolish if nuclear power was not utilized to the fullest extent possible.

Nuclear power has several characteristics which will dictate where and how it is used, and
it cannot, at least as now visualized, be considered a general purpose solution for many
situations in the world. Despite many attempts to make small nuclear power plants
economically attractive it remains clear that larger and multiple units are necessary for

economic and management reasons--at least 600 MW and, in most cases, 1000 MW and up.

It is also necessary to have the critical infrastructure for training, repair and maintenance,
fuel handling, assurance of safety, and overall management for nuclear power to be an
acceptable choice. It is impossible to visualize this being accomplished for smaller single units

unless as a part of a larger international framework.

These considerations will surely limit the practical, economic, and safe use of nuclear
pdwer to the developed countries and some of the newly industrialized countries ( or areas
where joint action is feasible ). The rapidly increasihg demand for fossil fuels in developing
countries is unlikely to be affected very much by their use of nuclear power, at least during

the next few decades.

Implementation of Nuclear Power Potential

What is necessary in order to renew the practical utilization of nuclear power?

I-5-10
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One major milestone will be the resumption of ordering of nuclear power plants by the
electric utilities in the United States. The initiatives in Japan are most constructive and would
appear to provide a convincing example for similar actions in the U.S.--the start of
construction of two Advanced Boiling Water Reactors by Tokyo Electric. The recent Korean

order for two Combustion Engineering Advanced System 80 units is also encouraging.

This leads to the observation that the initial large-scale use of nuclear power in the U.S.
was largely the result of leadership by individuals in industry and the government, with close
cooperation, which must be re-established for the future. While good planning is important

I would stress that it is not a substitute for leadership.

Much depends on the situation with respect to licensing in the U.S. and while the Nuclear
Regulatory Commission unanimously passed 10 CFR Part 52, a new basis for licensing, in
1989, the electric utilities have insisted that this be written into law. Legislation to do this has
been before Congress for nearly three years and little is likely to be done until this is resblved

one way or the other.

The supply of enriched uranium fuel on a once-thru basis appears assured for the near
future. However, it seems inevitable that more and more will come from outside the U.S.
because of the increasing costs of the old U.S. diffusion plants. The U.S. has failed to take
practical steps to implement a commercial AVLIS plant on a timely basis which would allow
the U.S. to remain competitive. In the longer term it will be necessary to recycle fuel and,
most importantly, to commence the use of breeder reactors. These will require fuel recycling
and make processing of LWR fuels highly desirable to provide the initial breeder inventories

( some of which could come from the dismantling of weapons ).

I-5-11
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It appears to me that future nuclear power programs will almost inevitably be based on
advanced and improved LWR’s. The demonstrated performance, economics, reliability and
safety of LWR’s will make it difficult, in my opinion, for any new types to obtain the very
large funds needed for development and demonstration and to gain acceptance by the utility

industry.

This leads to four issues which must be dealt with: 1) the interim storage of spent LWR
fuel, 2) the permanent disposal of high level radioactive wastes ( which I do not believe
should include spent fuel ), 3) the establishment of fuel processing facilities, and 4)

considerable strengthening of the worldwide non-proliferation regime.

Other countries are providing for the interim storage of spent LWR fuel. The U.S. is
undertaking some steps in this direction and will, I believe, provide for this although some

changes in the current law may be required.

The U.S. permanent repository project is mired in politics after more than 25 years of
intensive research and development on the subject plus 10 years of debate after legislation was
initially passed. Eventually it will be settled. However, with interim storage this does not

seem an insuperable barrier for new nuclear power plants.

Fuel processing is a perplexing issue and while it is being provided for in other countries,
the U.K., France, and, of course Japan, it has had a frustrating history in the United States
for a variety of reasons. The use of the aqueous process, pioneered and used by the
production plants, leads to severe regulatory requirements and costs which, more than
anything, have made processing uneconomic and difficult in the U.S. ( The Carter ban on
processing was reversed while I was Deputy Secretary ). There is some work underway on
modification or new processes and my own conviction is that a new process needs to be

developed and utilized to make fuel reprocessing practical in the U.S.

I-5-12
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The fourth issue is that of proliferation. Recent events have shown that reliance on the
NPT and normal JAEA inspections and export controls is inadequate to prevent proliferation.
A solution clearly is needed and now is probably the ideal time to achieve one. It has been
my view for many years that the United Nations should outlaw proliferation on a worldwide
basis. I am pleased that a statement has been unanimously agreed to by the Security Council
meeting for the first time at the Heads of State level on January 31, 1992, which asserts this
position for all weapons of mass destruction including nuclear and states strong sanctions will
be taken against violators. The Statement asks the Secretary-General for his
recommendations on implementation by July 1, 1992 and states as a goal a universal
non-proliferation regime by 1995. In February the IAEA Board of Governors took measures
to strengthen further the Agency’s safeguards system. These important actions do not seem

widely known and should do much to alleviate worldwide concern when recognized.
Conclusion

I have spent a large portion of my time over the past 45 years on matters related to the
development and use of nuclear power in the firm belief that this was a major contribution
to the welfare of mankind. Frustrating as the past few years have been, I have no regrets
about my work and continue to be optimistic that history will, in fact, vindicate this judgement
by many of us. I believe that nuclear power will play ah essential role in providing for our
future prosperity and health on a worldwide basis--and will be rightly regarded as the most
important scientific and engineering achievement of the 20th Century. Imagination, leadership,

and practical initiatives are still necessary to fulfil this promise.

Thank you.

March 24, 1992 10:29am
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Speech

by
Prof. Dr. Klaus Topfer

Environment Minister of the Federal Republic of Germany

at the Japan Atomic Industrial Forum (JAIF) meeting at Yokohama
on 8 April 1992

"International Cooperation on Nuclear Safety"




Nuclear Safety in International Cooperation
I.

The past few years have been marked by historic develop-
ments which have given completely new significance to

. international cooperation in all areas of policy. On the
one hand, we see the unification process within the Euro-
pean Community which will reach a further peak with the
completion of the Single Market on 1 January 1993. How-
ever, this does not mean at all that this process has come
to a halt. The course has been set for more far-reaching

political, economic, social and ecological integration.

The basic feature of this development which has so far
been limited to western Europe have been clearly pre-
defined for years. All the more surprising, impressive and
moving, then, is another historic event the effects of
'which are certain to have an even greater impact on the
international community: the breakdown of what the Com-

tt

munists termed ''real existing socialism'" in eastern Europe
and what one is tempted to call the quiet disintegration
of the former Super Power Soviet Union. The political and
economic opening-up of the countries in central and east-
ern BEurope and the corresponding re-orientation towards
market economy and the development of political and eco-
nomié relations with the western industrialised nations
markithe present international situation and underline in
all policy areas the need for increased international co-

operation.

Opening-up of the former eastern bloc means at the same
time that the process of European integration has gained a
new dimension. It has become clear that the development in
~central .and eastern Europe on.the one hand and the Euro-
pean unification process on the other hand'cannot be con-

sidered to be independent and unrelated developments. The
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unification process of Europe cannot and must not be res-
tricted to the member states of the European Community.
The reforming countries of central and eastern Europe
ought to be incorporated into this process. What is
required at least is that the scope for action as a result
of continuing Eurbpean integration and the instruments for
jointly coping with the economic, social and ecological
problems of the central and eastern European countries
inherited from collectivism, state planning and mismanage-
ment has to be used in a fruitful way. For it is above all
in the interests of us as Europeans that the political and
economic processes of reform initiated in central and
eastern Europe including the former Soviet Union should
not fail due to economic, social or ecological problems of

transition.

The importance of international cooperation has become
manifest in particular in the area of nuclear safety. How-
ever, the importance attached to the intensification of
international cooperation in this field had been recog-
nised a lot earlier, when the present situation could not
yvet be foreseen at all. The mere fact that the world has
over 400 nuclear power stations of different conceptions,
different age and in different legal, economic and social
systems has always been something which suggests increased
international cooperation. Based on this recognition, the
International Atomic Energy Agency in Vienna has been de-
veloping initial elements of an.international scheme for
nuclear safety over the past few decades. I should like to
mention in particular the IAEA safety standards regula-
tions for nuclear power stations, the so-called NUSS
codes. During the safety and the general conference of the
IAEA last year, "the impetus was-given for developing these
safety standards, which had been non-obligatory up to

then, into a convention on nuclear safety. However, we do
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not aim at an agreement on the smallest common denominé—
tor. We rather want to use the opportunity to lay down
pasic safety requirements under internationally binding
law at as a high a level as possible especially for the
existing nuclear power stations and in the field of dis-
posal of nuclear waste. Preparations for this are under
way. I should like to ask that Japan continue to support

the speedy continuation of the process.

In the bilateral field we have reached agreements on early
notification, technical support and exchange of experience
with a large number of countries, including Japan (STA).
Worthy of note here is in particular the cooperation with
France and Great Britain in the fields of disposal of
nuclear wastes and nuclear safety including the develop-
ment of new reactor lines. I consider this cooperation the
foundation for a European safety partnership. Within the
framework of this partnership with France and Great
Britain we are engaged in an intensive exchange of infor-
mation on individual plants and their technical features
as well as on safety targets and technical innovations.
This cooperation is not a '"closed shop'. It is also open

for non-European countries such as Japan.

In thié context we share a basic position: nuclear energy
will only have a chance as an option for the future if
existing technical concepts are considerably further
developed. It must be the aim in particular to restrict
damage caused by possible core melt-down accidents to the

respective plant itself.

The necessity of intensifying international cooperation in
order to achieve protection from .-the -dangers of nuclear
energy was brought home to us by the events of Chernobyl.

However, it was only after the iron curtain fell and in
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Germany in particular thanks to the fact that direct
access to the plants of the former GDR became possible
within the framework of the reunification process that
western experts gained truely broad access to information
on the operational and safety technology-related features
of the reactors used in the former CMEA countries. The
outcome is - to put it mildly - alarming: almost all
plants of Soviet design show considerable operational and
safety technology-related deficits, even though these may
be different according to the type and the operating coun-
try. The safety technology-related design of systems and
components alone has proven inefficient to a large extent,
in particular with regard to older reactor lines. At the
same time deviations from the conditions as prescribed
from the outset by the design have also been noted. Inade-
quate quality assurance, repair and maintenance deficits
as well as a lack of organisational structures in the
concerns and insufficient qualification and motivation of
the staff add on to these factors.

In general it must be said thét continued operation of
most of the nuclear power plants in the former eastern
bloc would not be possible according to our standards.
This was the reason why I ordered the operational stop of
the nuclear power plants in Rheinsberg and Greifswald at
the earliest possible date - even before the accession of
the new Federal Lander. At the same time, I have continu-
ously urged that the particularly problematic nuclear
power planté in the countries of the former eastern bloc
be shut down. In Kozloduy blocks 1 and 2 have been
switched off. Due to the expected bottlenecks in the
energy supply, however, it is not certain that they will

not be switched on again.
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After my visit to Chernobyl, the Ukrainian parliament
decided that the blocks 1 to 3 would be switched off by
the end of next year. Time is running out - and this is
prought home to us quite clearly‘by the incidents in Cher-
nobyl on 11 October 1991 and in Sosnovy Bor on 24 March
1992.

pue to the fact that plants for nuclear supply and dis-
posal in the former Soviet Union were also of military
significance, the curtain of secrecy is only slowly being
lifted. First findings reveal disastrous conditions for
example in the nuclear reprocessing complex in the south-
ern Urals which places an almost unconceivable burden on
man and the environment. If this damage can be repaired at

all, it will only be possible with enormous effort.

However, improving safety technology and switching off
partiéularly problematic nuclear power plants is not
enough. Serious control deficits as well as insufficient
legal bases and insufficient regulatory systems became
evident as contacts with the éompetent authorities of the
Soviet Union or the independent republics now formed on
the territory of the former Soviet Union and with the
other reforming countries of the former eastern bloc were
intensified. In most cases, formal acts of preventative
control by the authorities in the form of licences are not
provided for. To some extent, this is due to the political
system which put energy, policy and entrepreneurial deci-
sions, planhing, implementation and control under one
roof. Difficulties have also arisen as a result of the
reform process. In particular the disintegration of the
former Soviet Union has led to the responsibility of the
former central government being passed on to the newly
created republics without efficient and experienced admin-

istration existing there.
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The description of the situation in the reforming coun-
tries of central and eastern Europe, however, is not com-
plete if one fails to mention that the energy situation
is, as a whole, characterised by low efficiency both of
energy protection and consumption, of extreme environmen-
tal incompatibility even in the ccaventional area and .uni-
lateral dependencies of some part of the former CMEA coun-—
tries on energy imports from the republics of‘the Common—
wealth of Independent States which was created following
the disintegration of the Soviet Union. This results in
the fact that substitution of nuclear electricity would
lead to not inconsiderable damage under the aspect of
environmental compatibility due to obsolete techniques in
the conventional field. Also, closure of the nuclear power
plants in the new republics of the CIS would lead to
bottlenecks for example in Bulgaria which again would lead
to the fact that close-down of the obsolete nuclear power
plant blocks in Kozloduy would be made more difficult.

The situation is aleviated merely by the drop-back in
energy demand which has alreaay been observed and which is
expected to continue. This means that, if they increase
their efficiency at the same time, the countries of cen-
tral and eastern Europe now have the possibility to get
rid of obsolete and environmentally damaging plants or to
retrofit appropriate plants up to a reasonable level. How-
ever, one fact has become clear already now and has been
expressed again and again by those responsiblé in the
countries concerned. These countries will not be able to
cope with the problems of safety technology, administra-
tion and economy by themselves. What is required there-
fore, is the support of the international community, above
all for setting-up administrative structures, compiling
safety analyses, retrofitting plants as far as they can
still be switched off or further operation seems to be
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justifiable after retrofitting and finally, for substitut—
ing the power supply resulting from closures.

Given the particularly exposed situation of Germany and
having realised that another disaster like Chernobyl would
mean the end of the peaceful use of nuclear energy even
for us, the Federal Government offered and granted speci-
fic support at a very early stage. Findings made during
safety analyses of the nuclear power plants in Greifswald,
Rheinsberg and Stendal and within the framework of an
investigation programme on the safety of east European
plants are made available to the former CMEA states within
the framework of bilateral agreements. The Federal Govern-—
ment has already provided specific material support in the
case of the nuclear plant of Kozloduy by supplying spare
parts from Greifswald. To prevent misunderstandings, how-
ever, I should like to mention here that this support is
only meant to be emergency aid. Priority is given to clos-

ing down unsafe plants.

Intensive cooperation continués in the administrative and
regulatory area. In November of last year I initiated co-
operétion with the republics replacing the former Soviet
Union together with the heads of the Russian and Ukrainian
authorities responsible for nuclear safety. We defined the
areas of cooperation in a joint declaration. The Gesell-
schaft flr Reaktorsicherheit (Company for Nuclear Safety)
will set up branch offices in Moscow and Kiev - probably
jointly with its French counterpart IPSN. Due to the fact
that the structures in the individual republics are still
only being set up, support in creating effective licensing
and supervisory structures as well as help and new ideas
for establishing coordinating structures between the indi-
vidual republics is even more required than was the case

in cooperation with the former Soviet Union.
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However, the efforts of the Federal Government have shown
that.the problems emerging in the process of reform in the
former CMEA states can only be coped with to a small
extent on a bilateral basis. A solution of the problems
will only be possible within the framework of broad inter-
national support. Therefore, the Federal Government calls
for increased commitment of the western industrialised
nations. In doing so, however, it has to make one thing
clear right from the start: we do not want internationali-
sétion of the responsibilities for the safety of nuclear
power plants - neither in the reforminb countries of cen-
tral and eastern Europe nor elsewhere. Intensification of
the international cooperation which we call for in general
cannot and must not be misunderstood as the call for
shifting the operator country's or the operator's respon-
sibility to the international community. The responsibi-
lity of the operator must not more or less disappear in a

wealth of abstract terms.

The international commitment for coping with the problems
of central and eastern Europe‘ought to focus on coopera-
tion between all European countries with the inclusion of
‘the United States, Japan and Canada. I have already men-
tioned that the process of European cooperation must not
be restricted to the members of the European Community but
has to include the reforming countries of central and
eastern Europe. At present it is only the EC which has the
organisatory ressources to cope with the coordinating
tasks at hand.

Quite a number of international relief actions have been
started. As the first step towards a joint European action
"I should like to mention first of all the joint declara-
tion of France, Great Britain, Belgium and Germany of

25 March 1991. Also the special programme of the IAEA on
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the supervision of the safety of older reactors in the
countries of central and eastern Europe as well as the EC
programme for immediate support for the nuclear power
plant in Kozloduy in Bulgaria and the EC support programme
for the USSR which, however, ought to be renegotiated fol-
lowing the disintegration of the Soviet Union also have to
be underlined in this context. Finally, special mention
has to be made of the PHARE programme of the G 24 coun-
tries, which comprise all western industrialised nations
including the twelve EC countries. The goal of the PHARE
programme is the recoﬁstructioh of the former CMEA coun-—

tries and thus also includes questions of nuclear safety.

Even though the subject of nuclear safety in the former
CMEA countries was already dealt with during the last
World Economic Summit in London, the international support
measures still leave a lot to be desired. One reason is
that the international financing institutions do not have
sufficient means at their disposal even though the recon-
struction process in the reforming countries is supported
by the European Bank for Recoﬁstruction and Development
which was founded in 1991 and the World Bank.

Coordination of the bilateral and multilateral support
measures, however, is also unsatisfactory. In my opinion,
the EC ought to play a particular rdle here. A first step
towards this goal has already been made. Multilateral sup-
port measures including the PHARE programme of the G 24 as
well as bilateral actions of the industrialised countries
are to be coordinated under the chéirmanship of the EC
Commission. During the last meeting of the EC G 24 expert
group on the PHARE sectoral programme on nuclear safety

first coordination structures were defined.
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The Federal Government hopes that the next World Economic
summit in Munich will provide further impetus. The Federal
Government will use its presidency in order to avoid iso-
lated actions by individual states for the sake of a coor-
dinated approach and in order to set in motion a coordina-
ted support programme of the westérn industrialised
nations.

All efforts must be geared towards‘the goal of enabling
the countries of central and eastern Europe to bring about
the necessary improvement of nuclear safety as well as of
the energy and environmental situation altogether, on
their own. Only this way can it be avoided in the long run
that responsibility for nuclear safety in the countries
concerned is in practicé shifted to the international com-
munity.

A coordinated support programmé of the western industrial-
ised nations will cost money. Specific retrofitting mea-
sures must be carried out for which, however, the appro-
priate components are only available in the western indus-
trialised nations in particular in the field of instrumen-
tation and controlled technology. Furthermore,'étaff has |
to be educated and trained whereby Japan's initiative in
this context is very much welcomed. Finally, assistance 1is
requiréd to set up control structures.

According to our estimates costs within a period of five
years will amount to approxiamtely 15 billion DM. These
estimates are based on the fact that the uranium-graphite-
pressure tube reactors (RBMK reactors) and the WWER
440/230 cannot not be retrofitted in an econocmically
efficient way. Only in individual cases can a limited
phase-out period be considered for the WWER 440/230 type
reactors — provided, however, that they too are retro-
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fitted at least to a minimum extent. WWER 440/213 type
reactors seem to be retrofittable, even if only at
considerable effort and expense. The most favourable
situation is given in the case of WWER 1000 type reactors,
even though, they too, have to be retrofitted if they are
to continue operation on a long-term basis. The prospects
for lasting operation are particularly favourable in the
case of WWER 440/213 and WWER 1000 type reactors if they
are still under construction because then retrofitting is
easier and less expensive. Costs for finding replacement _
electricity supply and shut-downs due to retrofitting
measures are not included in these cost estimates.

In principle we have to differentiate between three
different cases:

1. Nuclear power plants lastigg'operation of which is pos-
sible in an economically efficient way. These power
plants include

- WWER 1000 type plants suitable for lasting operation
and for retrofitting measures and to a certain extent
also WWER 440/213 type plants

.= and which are operated within an economic system
which guarantees investment security and at least
guarantee cost-covering energy prices, and where con-
tributions towards their financing are possible by
supplying energy and making compensation trans-
actions.

These cases can be solved by cooperation between wvari-
. Ous companies.
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2. Nuclear power plants which
— allow only limited operation after retrofitting or

— do not fulfill the above mentioned economic framework

conditions.

However, only WWER 1000 and WWER 440/213 type plants
fall under this category. They represent an economic
risk and a solution will not be found therefore without
long-term loans under particularly favourable condi-
tions and above all without guarantees from western

countries.

3. Nuclear power plants for which only limited phase-out
operation after retrofitting can be considered. These
include in particular WWER 440/230 type reactors of
recent construction. They cannot be operated economic-—
ally in any case. Solutions can be found for these
cases only by governmental support, for example via an
international fund. However,lthese are the most urgent
cases with regard to safety aspects. Therefore, an
international immediate aid programme financed by gov-

ernment is particularly urgent.

It is not only a question of offering such programmes.
They also have to be accepted by the countries concerned.
This means that these countries have to be prepared to
give highest priority to these questions according to what
political action is most urgently required and to create
the necessary economic framework conditions. Also the
question of the political pressure which will be necessary
for this will be dealt with during the G 7 Summit.
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The question of nuclear safety in the former eastern bloc
countries will also play an important rdle in connection
with the European energy charter which is currently being
prepared. The background for the initiative towards a pan-
European energy charter is provided by a decision of the
European Council of 1990 which reacted to a corresponding
proposal of the Dutch Prime Minister Lubbers. We have
given this initiative every support right from the start,
not least because of its possible importance for the
reform processes in the former eastern bloc countries.
Nuclear safety will be the subject of an internationally
binding protocol which is currently being negotiated. Sub-
jects to be dealt with in this protocol will include defi-
nition of basic goals of protection as well as the devel-
opment of joint technical specifications and safety tech-
nological requirements. If we succeed in incorporating the
former eastern bloc countries this would ensure that rea-
sonable minimum requirements would be applicable also in

these countries.

However, I consider the folloﬁing aspects just as import-
ant: the pan-European energy charter provides an opportu—
nity for creating the basis to connect central and eastern
Europe with the western European interlinked network. Such
an interlinkage would facilitate the substitution of envi-
ronmentally hazardous forms of energy protection which is
necessary to some extent and which is'required to solve
the safety and environment-related problems in the former
eastern bloc countries. It is not in the least because of
this, however, that the pan-European energy charter also
is to facilitate entrepreneurial investment in the reform-
ing countries in central and eastern Europe. This would
create the basis for the transfer of capital and techno-
logy which is required for modernising the energy sector

in the reforming countries. In the long term, this would
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mean a better contribution towards solving the problems
than governmental support programmes irrespective of the
question as to how large and well-coordinated they are.

The European energy charter will only be effective in the
medium and long-term. Needless to say, however, support is
required now. Short-term technological, financial and
administrative support measures of the western industria-—
lised nations therefore must not be postponed by referring

to the European energy charta.

After the collapse of the Soviet Union we are now con-
fronted increasingly clearly not only with the question of
nuclear safety but also with the problem of non-prolifera-
tion. We are aware of the danger presented by the communi-
cation of technical knowledge in the military field by
disreputable traders with nuclear knowledge and by the
dangers which can possibly arise if fissionable material
is not sufficiently protected. It will be a question of
whether the technical staff in the military field can be
given some perspectives for the future. When safeguarding
nuclear material used in the military area the IAEA and
the USA will play a particular rdle. Certainly the most
urgent approach is simply safeguarding the material by
| storing it. Following this step, however, lasting solu-
tions have to be found. This means that technologies from
the civil area too will have to be used to solve the prob-
lems arising in the military field. I should like to men-
tion here the technology for using plutonium in fuel ele-
ments. This technology is suitable in principle towards

contributing to a solution of the problems.
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II.

The increased international cooperation in the field of
nuclear energy and the situation in the central and east-
ern European reforming countries also sheds a new light on
the situation in Germany. The efforts to set up binding
international safety provisions and the necessity to help
the countries of the former eastern bloc in éoping with
their technical problems and in establsihing efficient
administrative structures also force-us to critically
review both our own situation and our own concepts. In the
field of energy policy as in many other polic& areas, we
are required today more than ever before, to take a look
beyond our national horizon and to fulfill our obligations

in international, and above all, pan-European cooperation.

This means that we have to make every effort to give our
energy policy an ecological face which again implies that
energy saving measures and tapping of renewable energies
along the lines of energy mix called for by the Federal
Government and also holding uplthe option of nuclear .
energy has to be promoted. However, this requires - and
that is what I mean when I use the term "option nuclear
energy'’ — that the development of new reactor concepts
with even more far-reaching inherent safety characteris-

tics be vigourously pursued.

Holding up the option of nuclear energy also means that we
have to remain in the position to take action and political
decisions, given the situation in central and eastern Europe.
Germany will onlylbe able to make its contribution towards
international cooperation and in particular towards support
action for the former eastern bloc if it continues to have an

efficient nuclear technology at its disposal.
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The primary objective of nuclear safety have ever been the protection of individuals, society

-and environment against radiological hazards that may arise from the use of nuclear power.

The methods to achieve this objective have been considerably improved over the past dec-

ades. Today, it is widely recognized that a very high level of nuclear safety can be achieved
using the following essential fundamental principles: :

1. Protection should be based on defénce;in-depth providing different, highly indepen-
dent physical barriers and levels of protection.

2.  Design should effectively eliminate the influence of factors such as human error or
common cause failures, which have a potential to jeopardize the independence of the
levels of defence. An appropriate level of automation is of particular importance in this
regard.

Quality assurance and in its broadest sense must be applied to all relevant sectors.

The organizational aspects of nuclear operation and the role of individuals need to be
addressed in a very general way. That includes achieving a high level of safety cul-
ture as well as independence, responsibility, and competence of all involved technical
and govemmental organusatlons

Experience shows that the few accndents Wthh happened so far lnvolved violations of at
least one of these fundamental principles.

In view of possible transboundary effects of accidents and the need of broad information
and data bases regarding research and operating experience an International approach to
nuclear safety is essential. An intemational safety regime should be based on some gen-
eral safety principles, methods of verification, exchange of experiences and peer reviews,
Existing international quide-lines such as INSAG-3 and the IAEA NUSS series provide a
basis. However, this basis still constitutes in many regards rather a smallest common de-
nominator than a demanding requirement enforcing highest levels of nuclear safety. There-
fore, it will be necessary to develop more stringent and consistent safety criteria and
guide-lines not only for operating plants but also for the design of future reactors.

In many countries the nuclear debate indicates that a mere probabilistic argument of a very
small severe accident probability does not convince the majority the public. That may large-
ly contribute to the lack of acceptance of nuclear-technology. Further, accident conse-
quences are looked at by the public not only In terms of human victims but also of in terms
quantities of contaminated land. It seems required to provide future reactor designs with
technical features assuring effective limitation of off-site consequences in the event of an
accident. Therefore, the dual approach, :

1. turther reduction of the core melt probability compared to the level achieved at the best
existing plants,

2. effective limitation of off-site consequences for all relevant severe core melt accident
scenarios,

seems to satisfy both the technical and non-technical demands on improving nuclear safety
in the future.
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What is Safety ?
- } Horean Perspective -

Topic for me this morning is to address the philosephy for securing safety
of nuclear power from the Korean perspective in this rapidly changing world.
Let me go over with you very briefly on the past and present status of nuclear
power and its safety implications, and share some thoughts on the future
outlooks in the Republic of Korea.

We are celebrating the 30th anniversary of the very first nuclear chain
reaction in Korea with a small research reactor at KAERI in 1962. We have come
a long way since then, most remarkable achievements were made in nuclear
electricity generation among others. The nation enjoys 50 percent of its total
electricity from nine nuclear power stations: since 1988 and the nuclear share
is expected to stay about the same in the future. This nuclear percentile is
only about third or forth among all nuclear electricity producing nations,
behind France and Belgium.

How did we get this far in nuclear power? (Refer to Figure 1. Chronology of
Korean Nuclear Power Propram) We built nine nuclear stations in relatively
short period of time during the seventies and eighties. We have acquired the
generating capacity, and operating & maintenance experience during this time.
However, all major components and systems including the nuclear steam supply
system were imported entirely from foreign vendors; each project was
contracted based on an international competitive bidding situation. As a
consequence, we built reactors from three nuclear exporting countries; namely,
:eUSA,'Ceneda'aﬁﬂf;France. From the safety standpoint, we relied strictly on the

safety standards of the country of origin since we lacked the Korean national
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standards to dimpose on all nuclear plants. As the nation’s nuclear
infrastructures were growing, so did the intricate difficulties of coping with
three different national standard systems; namely, ASME, CSA and RCC standards.
Nevertheless, past twelve year's operating history proves overall availability
factors of all wunits well above world average in the high seventy
percentile.(Refer to Figue 2. Nuclear Power Plants Avéilability Trend) In my
opinion, this is attributed to two factors : number one, our masterminders in
early seventies were very fortunate in selecting two most successful reactor
types, PWR and PHWR-CANDU (Korea is the only country with such commercial power
reactor combination) ;  number two, Korean nuclear industries were established
based on the western technologies with the highest standard of safety and

system integrity.

At the present, five additional wunmits are wunder construction at
Yonggwang, Ulchin and Wolsong sites. Very important milestone-was achieved in
- 1987 when Korean government decided to pursue technical self-reliance policy
in all aspects of nuclear power technologies with the onset of Yonggwang 3&4
project. That meant the future nuclear units will be  standardized with
principal units of 1000 MWe PWR's supplemented by 700 MWe PHWR's.  This
implies the domestic technical bases are being established in design -and
manufacturing of nuclear fuel and nuclear steam supply system which are
essential ingredient for ensuring domestic safety related capabilities. For
instance, severe accident 'considerations were given from the design stages.
Yonggwang 3&4 is the first unit to carry out the full scope Level I
probabilistic safety assessment(PSA) calculations to estimate the quantitative

aspects of the core damage frequency. Level II PSA is also being required for
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all future units to assess the probability of releasing significant amount. of
radioactivity out of the containment building. :All existing nine mits are
undergoing the so-called individual plant examination(IPE) to assess possible

- back-fittings to take the severe accident scenario into account.

Looking down the future, we are near completion ofbthe 10-year nuclear
R&D planning for the 1992-2001 time frame. One of the major program in this
plan includes the advanced PWR program which addresses the passive safety
issue. By the end of 1994, series of in-depth feasibility studies will be
conducted to determine the nation’s choice between evolutionary advanced PWR's
and more revolutionary passive reactors in compliance with the US EPRI's ALWR
requirements., Perhaps a combination of an evolutionary advanced PWR with some
passive design features could be possible. I will be very anxious to see the
outcome by the end of 1994. Let me complete my talk in a positive note.
Korea has come a long way in construction, operation and supporting R&D
activities to acquire very safe and economic nuclear power. Korea plans to
join the OECD/NEA in the near future, and safety research area will be of our
principal interest. Our dependence on nuclear power can only be sustained
with continued safety enhancements in design, construction and operation of

nuclear stations supported by strong indigeneous R&D capabilites.

Thank you.
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Japan Atomic Industrial Forum Inc
25th Annual Conference 8-10 April 1992

Session 2: "What is Safety: Towards a Unified View"

Edward James Varney

Deputy Chief Inspector

Her Majesty's Nuclear Installations Inspectorate
United Kingdom

Speaking Notes

Introductory Remarks

In this opening statement I would like to comment on three
particular topics from my perspective as a regulator of nuclear
installations in the United Kingdom.

1) Philosophy for Securing Safety of Nuclear Power
2) International Basic Safety Standards
3) Response to Severe Accidents

"What is Safety"

In trying to see what the public might consider the word "Safety"
to imply I looked it up in my dictionary: one definition of
"safety" is given as: "Freedom from danger or risks" I then felt
I would need to see what "Risk" is defined as and I found it to

be: "bad consequences" or "chance of bad consequences".

Taking these two definitions together it seems to me that a member
of the public would be entitled to expect that "safety" means that
there is no chance or probability of a bad consequence. Well I am
sure that we are all aware that no industrial undertaking is "risk
free" in the sense that there will always be a chance of a "bad
consequence". To those of us who work in or with the nuclear
industry the words "safe" and "safety" are usually interpreted as
meaning that the "risk" or "chance of a bad consequence'" must be
made as small as it can reasonably be made. In fact UK law uses
the phrase "safe so far as is reasonably practicable" in its
principal safety legislation, the Health and Safety at Work etc
Act 1974.

E3392 I1-4-1



Thus the UK law recognises that no industrial undertaking can be
made absolutely safe. For me, therefore, "safety" is associated
with obtaining very high standards, and in licensing nuclear
installations in the UK the debate, as I am sure it is in all
developed countries, is about how very high standards of safety

can be achieved.

For me the process of obtaining very high standards of safety
starts with "people" and ends with "people". What I mean by that
is that every step in the process of providing safe nuclear power
is dominated by the need to have very high quality staff,
appropriately educated, trained and motivated to make that step as
safe as it can be made.

By this I mean that the licensee should design, construct,
commission, operate, maintain and eventually decommission his
plant and processes within a framework of arrangements, criteria
and standards which are developed and implemented by well trained,
| competent staff who have safety as their highest priority.
Central to this is the requirement that all operations which
affect safety should be carried out within the limitations imposed
by a safety case. For its part the regulatory organisation should
encourage the licensee in his aims of achieving high standards and
inspect plant and processes and assess safety cases according to
its regulatory guidelines and principles designed to check that
high standards are being attained. Again, the regulatory staff

must be appropriately qualified, trained and dedicated to their
task.

How all this is achieved in practice is perhaps the subject of
another seminar which could address amongst other issues the
development of Safety Culture, Management of Safety and Safety

Goals. However, I do need to say a few words on the subject of
"Towards a Unified View".

II-4-
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Towards A Unified View

T interpret this as meaning can an internationally acceptable set
of safety standards be achieved which could be the basis for
licensing nuclear plant in various countries? It seems to me that
this is a difficult question because although the licensing
arrangements in the developed countries have many similarities
there are also some significant differences. For example, the
extent to which probabilistic safety assessment techniques are
used in the licensing process vary from country to country.
Furthermore, if these techniques were to be used and a unified
‘view obtained there would need to be agreement on what would be
acceptable levels of risk. I would imagine that the concept of
"acceptable" and "intolerable" levels of risk could well vary from
country to country because of the differences in economic

conditions, socio-political requirements and expectations.

In the UK the Health and Safety Executive published a discussion
document on this subject in 1988 entitled "The Tolerability of
Risk from Nuclear Power Stations". Comments have now been
received from the industry, overseas sources, Government
Departments, academics, consultants and individuals, and the

implications of these comments are being considered.

However, having pointed to a difficulty, it seems to me that a way
forward may well develop on the basis of particular nuclear plants
being considered for licensing and found to be acceptable in

several countries.

A unified approach might develop out of the common features and
standards which were recognised in the designs and found to be
acceptable. For progress to be made on achieving a unified view
it seems to me that the first step must be for the operators of
nuclear installations to get together and decide what they
consider to be necessary in the interests of safety. However, it
would then be necessary for the regqulatory authorities in the
countries concerned to consider the outcome of such discussions.
This would mean considering whether any proposals which arise can

be accepted in licensing in their countries without compromising
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the integrity of their countries’ established procedures and
‘requirements.

‘Response to Severe Accidents

I would like to conclude my observations with a few comments on

how we in the UK deal with the possibility of a severe accident.

The NII, through the conditions attached to the nuclear site
licence, has always required site operators to have emergency
plans to deal with the potential of an uncontrolled release of
fission products. Detailed plans have therefore always existed to
deal with any event which could affect the public within an
emergency planning zone of a few kilometres of every licensed
site. The implementation of these plans with participation of all
agencies including the operator, local authorities and emergency
services such as fire, police and ambulance are regularly-

rehearsed, and at least once a year have to be demonstrated to the
satisfaction of the NII.

'The structure of the emergency plan allows for an increase in
‘response for more severe accidents. However, the arrangements for
responding to the most severe accidents become less detailed as
the probability of the accident occurring decreases. This is
because a balance nmust be struck between ensuring that detailed
plans sufficiently extensive to cope with a serious accident are
in place and the unjustified use of resources involved in planning
in detail for very improbable events.

The emergency plans are thus robust and flexible. They are also
kept under continuous review.

The accident at Chernobyl in April 1986 led to a major review of
UK emergency planning arrangement. Following that review
improvements incorporated into current plans include the enhanced
consultation arrangements both locally and centrally, a nationwide
scheme for monitoring radiation, an enhanced programme of

exercises involving the centres for co-ordinating the off-site
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response and arrangements for a more rapid response from Central
Government.

Finally, severe accidents call for the deployment of major
resources in both people and materials. Current planning
adequately addresses the "people" issueé. As a final thought I
would ask about the material resources. I believe consideration
could be given to the provision of stocks of materials and
equipment which could be useful in dealing with a severe accident.
Perhaps a study of the materials used in recovering from the
Chernobyl accident might be useful in this respect.

E J Varney
25 March 1992
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NUCLEAR POWER IN BULGARIA AND THE PROSPECTS FOR
FURURE DEVELOPMENT

Yanko Yanev
Committee on the Use of Atomic Energy for
Peaceful Purposes, Bulgaria

In the paper a review is made of the current energy
situation in Bulgaria and especially of the present sta-
tus of the nuclear generating capacities.

An in depth analysis of the electricity production shows
that nuclear power plays a very important role and cannot
simply be phased out by merely shutting down the reac-
tors. On the other hand the well recognized defficiencies
of WWER 440/230 reactors require a major interference de-
dicated to bring them to a reasonable level of safety
which is acceptable for the nuclear industry and for the
public.Some preliminary results of the PRA of Kozloduy

1 to 4 are also presented and the results support the
assuption that upgrading of the reactors is feasible
both technically and economically.
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NUCLEAR POWER IN BULGARIA AND THE
PROSPECTS FOR FUTURE DEVELOPMENT

Yanko Yanev, Bulgarian Atomic Energy
Commission

ENERGY SITUATION

After forty five years of centrally planned development of
the national economy presently Bulgaria has been placed in a
difficult if not an insoluble energy supply problem. Historically
a very intensive energy development policy has been persued. For
many years the emphasis has been placed on development of heavy
industry while energy resources were imported at favorable prices
largely from the former Soviet Union. The main results
from this unrealistic energy strategy were:

1.Higher share of industry in the GDP(48% in 1986) with a
larger consumption of energy compared to the other components
such as services.

2 Higher share of energy intensive industries such as
production of organic and inorganic chemicals in total industrial
output.

3.Low energy efficiency in technology used, compared to
analogous type in the west.

All this results 1in a very energy intensive GNP which on
average is 20 to 25% higher than for a compatible market economy
when national incomes are compared on a basis of purchasing power
parities and 35% or more higher when national incomes are
compared on the basis of conventional exchange rates.

ELECTRICAL POWER INDUSTRY

Electrical energy in Bulgaria comes from a number of
different sources and is most widely used in industry and
households. The share of the different sources of electricity
generation in the last years are presented in Table 1, and it's
structure in the last quarterly of 1991 is shown in fig.l

Consumption @Qf electricity in Bulgaria, after declining
modestly in the beginning of 1990 is presently going down but the
trend is somewhat deteriorating in the winter period due to
extensive use of electricity for househeating. It is likely that
dropping of consumption may further continue in 1992 and 1993
with further decline of industrial output and with further
increase in the price. Nevertheless the experience in the winter
of 1990 and 1991 showed that the nuclear power plant reliably
supplies the country with the cheapest electrical power [1].



TABLE 1. Electricity generation in Bulgaria (mil.kWh).
( National Electric Company )*.

Year Nuclear Thermal Hydro Total
1980 6.165 20.326 3.713 30.204
1985 13.131 21.577 2.236 36.944
1989 14.565 22.722 2.691 39.978
1990 14.665 21.863 1.851 38.379

* _Producers outside the NEC supply of the order of 10% of
the total electricity generation.

It 1is obvious that if one takes the economic situation
Bulgaria happens to pass through, during the transition from a
centrally planned to a market economy, nuclear generation of
electrical power might become one of the reliable sources of the
country energy supply. This is somehow supported by the extremely
disastrous technical conditions of the conditions of the thermal
generating units, the constantly decreasing amounts of local coal
and the unreliable supplies from Russia and Ukraine.Last winter
energy production (fig.Z2) supports this assumption.

NUCLEAR POWER

The only nuclear power plant in Bulgaria is situated at
Kozloduy, on the Danube river, some 220 km. north from the
capital Sofia , next to Romania. It comprises 4x440 MW PWR
reactors designed in USSR and popular as model WWER 440/ mod.230.
and2x1000 MW PWR also Russian design - WWER-1000/mod.320 ,fig.3.

Units 1 to 4 started commercial operation in 1974 /75 and
1981/82 respectively. Each unit supplies two turbine/ generators
while condenser cooling is provided by water drawn from the
Danube river. The nuclear steam supply system consists of six
loops connected to the reactor pressure vessel, employing large
horizontal steam generators , one reactor coolant pump per 1loop,
connecting pipes with a diameter of 500 mm, and a pressuriser
with relief and safety valves. Each 1loop can be effectively
isolated from the pressure vessel by valves located both on the
hot and the cold legs. Because of the difference in the time of
construction as well as some development of the design though in
principle being the same model Units 1 and 2 differ from 3 and 4
especially in the redundancy and number of safety systems.
Principal differences are listed in Table 2.



TABLE 2. Des
Koz

ign differences between Units 1,2 and 3,4 of the
loduy NPP. .

Systems 1 and 2 3 and 4
ECCS 2x100%,3 high pressure 3x100% high and low
pumps in each train, pressure pumps, 70 3
only high pressure tank with 30g/1 H3BO3
longterm cooling high pressure system

SPRAY SYS. 2 x 100 % 3 X 100 %

EFWS 2X100%,no physical 3X100%, no physical
separation, suction only separation, one additi-
from the main feed water onal 600 m3storage
tanks tank outside the tur-

bine hall.

SWS 1 system 8 pumps for 3 trains with 2 x 100%
both units.In normal pumps in each train
operation 2 pumps per per unit
unit, one required. '

SSEPS 2X100% diesel genera- 3X100% per unit
tors,spare diesel ge-
nerator per unit.
1X100% battery per unit 3X100% per unit
1X100% battery for
both units.

I1&C 2X100% 3X100%,no physical se-
no separation,no paration, ECR adjacent

to main control room
No special protection.

RPV Unit 1 -annealed Unit 3 - annealed
Unit 2 -annealing in Unit 4 - annealing
progress presently not

foreseen

ECCS -~ emergency core cooling system

SWS
EFWS
SSEPS-
I&C -

service water system

emergency feedwater system

station service and emergency power supply
instrumentation and control




When compared to PWR's of present western design the WWER-
440 design exhibits a number of obvious deficiencies, very
carefully studied and discussed in a number of already available

papers and reportsl2,3], Basically these are the 1lack of
containment structures, the very small design basis accident the
systems can cope with and some lack of redundancy in some of the
safety related equipment. A specific issue 1is the seismic
protection of +the operating units in Kozloduy. Most of these
design deficiencies in the WWER's 230 are a result of the
specific philosophy and attitude towards nuclear safety of the
Russian designers, which were later on corrected in the design of
the WWER-318 and the WWER 320.

On the other hand there are a number of unique positive
safety features already well known by the western experts which
to some extent, but not completely, compensate for some of the

design deficiencies[41l. of special interest is the user friendly
behavior of the reactor in many transients and situations . which
gives a lot of credit to the operators to act properly.

Principle safety deficiencies of the WWER's mod.440 are
concentrated in their inability to cope with large LOCAs, where
the lack of containment structures might possibly bring to a
contamination of the environment. This was recognized in
Bulgaria, Czechoslovakia and the former Soviet Union in the late
80's and as of 1990 a special regime of operation was introduced
comprising of 16 important measures in order to guarantee that an
accident of such size will not occur. Nevertheless the measures
(mainly organizational but also restriction of operational
regimes, necessity of investigations of primary circuit integrity
as well as 100% inservice inspection ett.) were considered
unsatisfactory and both wunit 1 and unit 2 were stopped for in
depth inspection and also upgrading of operational and design
safety in 1991.

UPGRADING OF OPERATING PRACTICES

Presently there is an extensive program of increasing the
quality of operation at the NPP Kozloduy which is partly
supported from the Commission of <the European Community by an
emergency industrial program within the PHARE activities.

The program covers HOUSEKEEPING action and TWINING
arrangements for the operators under the supervision of WANO.In
the same time a large investigation program of the generic safety
deficiencies is in progress also carried out by WANO but also
with \ the participation of vendor companies like
Siemens/EdF,Westinghouse,Belgatom etc. All these " programs are
dedicated to solve the principle deficiencies of the operating
experience and management problems. The seismic upgrading of the

4



plant has also been launched and this will also be done with the
assistance of western companies and consulting organizations.

At the same time a regulatory assistance has been rendered
by a CONSORTIUM of regulatory and nuclear safety organizations
(IPSN,GRS,AVN,NII,AEA Technology) in order to facilitate the
introduction of a normal regulatory process in the nuclear energy
field. It is recognized that a considerable amount of extremely
important work has been and continues to be carried out at NPP
Kozloduy to improve safety culture, housekeeping procedures and
training.

MAJOR BACKFITTING AND RECONSTRUCTION

The studies which are in progress within the 6 month WANO
are supposed to create the background data for some major
reconstruction efforts which can bring the plant to a comparable
level of safety with reactors of the same age in the west. A top
level PRA has been already performed which shows that if certain
additional systems are constructed the risk of a major accident
can be reduced to a level which is comparable to that in the

west.These proposals include basically the followingl[51:

1. Diverse Emergency Supply System, segregated and protected
from the existing reactor essential systems and completely self
contained and protected against external hazards.

2. Installation of fast acting main steam isolation valves.

3.5eismic qualification of existing plant.Only those parts
of the existing plant utilized by the DESS require to be
qualified for seismic input up to an agreed free field peak
ground acceleration(potentially 0.2g).

4 .Filtered Vented Confinement. An additional filtered vented
confinement system should be installed to cope with the pressure
rise post fault.

In principle fig.4 and £fig.5 give an idea of the gain in
reducihg the risk from a major accident as a result of the
implementation of short term action and 1long term backfitting
measures. If one may argue about the absolute numbers of the
shown probabilities still there exists a 100 times increase in
the safety of the existing plant.With the benefit from some of
the positive features of this reactors such a sqlution of their
design deficiencies may permit their further operation.

1. Bulgaria-Energy Strategy Study,WB Rep.No 10143~
BUL,December 1991.

2. Ranking of safety issues for WWER~440 model 230 nuclear
power plants, IAEA TECDOC 640, February 1992.

3. Safety of Soviet WWER-Type Reactors, Finnish Center for
Radiation and Nuclear Safety,STUK, IAEA Information seminar,
Budapest 1991. '

4. BEQE Report 58-01-R-001 , PRA of Kozloduy 1-4 and
proposals for back fitting and upgrading.
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BASIC SAFETY IMPERATIVES
of NPP operation

1. Control the reactor power in all possible
situations.

2. Cool the fuel in all possible situations.

3. Confine the radioactive material within the
appropriate barriers.




SAFETY OBJECTIVES
AND STANDARDS

1. What should they cover? How the are applicable to old
reactors? |
- long term safety goals;
- medium term objectives for specific action plans;
- formal standards and regulations - the means to
achieve goals and objectives.

2. HOW 7O IMPLEMENT THEM TO REACTORS BUILT TO
OLD STANDARDS?
1. Confirm the original safety intentions are still met.
-if not , backfitting,upgrading or reconstruction is
obligatory.
2. ldentify future life limiting features.
3. Review safety level with respect to new criterea.

Identify necessary and justified safety improvement
measures.




" INTERNATIONAL COOPERATION
IN NUCLEAR SAFETY.AT KOZLODUY

1. INCREASING OPERATIONAL SAFETY.

WANO ASSISTANCE:

- HOUSEKEEPING

- TWINING the operators with western utility.

- GENERAL ASSISTANCE in MANAGEMENT

- 3-years PROGRAMME for BACKFITTING and
UPGRADING the OPERATION of the NPP.

- INVESTIGATING THE GENERIC DEFICIENCIES.

2. STRENGTHENING THE REGULATORY AUTHORITY.
- assistance in the creation of internationally
accepted regulatory process.
- technical support in reviewing the safety of
backfitting and upgarding measures.

/CEC sponsored programme/




NUCLEAR SAFETY
AND PUBLIC UNDERSTANDING

1. WHAT SOCIETY REQUESTS IS:

- protect individuals and environment

- create economical opportunities for cheap and clean
energy production.

2. HOW NUCLEAR POWER MEETS THESE REQUIREMENTS?

SAFETY CULTURE in NPP operation.

RELIABLE SAFETY STANDARDS.

JUSTIFIED SAFETY OBJECTIVES.

PROVEN PRACTICE.

CREDIBLE REGULATORY ORGANIZATION!




PUBLIC OPINION
IN BULGARIA

1. Within the old system of centrally planned economy:
-before Chernobil accident - positive or none.
-after Chernobil accident - both positive and negative
2. At present people realize that:

- Nuclear power has stabilizing effect in the

transition to new political and economical sysytem.
Safety has to be upgraded and internationally
accepted.

There also exists a strong economic justification

for using nuclear power.
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. FRANCE’S POSITION ON NON PROLIFERATION

Hubert de La Fortelle

Director for International Relations Division
Commissariat a 1'Energie Atomique

France

In announcing in June, 1991 that it had decided in principle to join the NPT,
France intended to formalize its commitment to the non proliferation of nuclear
weapons. That commitment had been made as early as 1968 at the United Nations
Tribune, when France declared that it intended to act, in the future, in the same way as
those nations which would decide to join the Treaty.

One year after deciding to appoint, for the first time, an observer to the NPT
review conference in August, 1990, formal adhesion was judged to be desirable. To
oppose the proliferation of mass-destruction weapons, now emerging as a clear threat to
world peace and security, requires a strengthening of international cohesion. This was
formally restated early this year by the Security Council,

From the French standpoint, cohesion should first prevail at the European level.
Following Spain’s adhesion in 1988, France remained the only European Community
member which had note joined the Treaty. By now, all twelve Community members will
have signed the NPT, which is certaju to reinforce the Community’s foreign nuclear
policy. As announced by the French President in a January, 1992, statement in New
York, the ratification process is now in the last stages of completion.

With China becoming a NPT signatory, the five permanent members of the
Security Council will also be parties to the Treaty. This will enhance their capacity to
work together in discharging their statutory responsibilities as worldwide peace-keepers.

With the same intent, France adopted in September, 1991, the principle of full
scope safeguards as a requirement for its nuclear exports. It is only fair that those
nations which have renounced the nuclear military option, and given proof of this by
subjecting all their nuclear undertakings to international inspection, should be the first
to benefit from peaceful nuclear energy application,
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This decision was implemented without delay on a national basis, and without
waiting for the emergence of a consensus within the nuclear suppliers’ group. An
identical decision was announced at the same time by Great Britain, and later by
Belgium. All members of the European Community have now adopted that principle.

As regards France, the institution of full inspection as early as late 1991 was
notified to India and Pakistan, which have not so far accepted the principle of such
~ inspections on their territories. France makes the acceptance, by those countries, of

inspection of all their nuclear activities a requirement for any commercial project.

Last, it has been decided to ratify Additional Pretocol No. 1 to the Tlatelolco
Treaty for making Latin America a nuclear-free zone, This decision was made just
before the 25th anmiversary of the Treaty, ackmowledging its role as an effective
instrument in preventing nuclear proliferation.

This decision attests to France’s wish to support the full implementation of the
Treaty at a time when several Latin American nations have taken steps to ban mass-
destruction weapons from their area.

- The institution of specific, mutual trust provisions, designed to suit the
requirements of each individual area, should be increasingly effective in restraining, if
not in ending, the development of underground programs in mass-destruction weaponry.
Such is the case in Latin America, in Southeast Asia and in the Korean peninsula. This
type of regional agreement, although no substitute for international inspection, is often a
prerequisite for the restoration of trust.

As 8 major supplier, a nuclear power and a permanent member of the Security
Council, France feels it has a special responsibility to oppose proliferation, and intends
to fully discharge that responsibility, This intent is attested by the decision to join the
NPT, the adoption of full inspection and the ratification of Protocol No 1 to the
Tlatelolco Treaty. '

Equally meaningful is the desire of France to help strengthen export control
policies and the international safeguards system, in constantly improved cooperation
with its main partners.
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A most important factor in determining the French position has definitely been
the progress of political cooperation in the security area (Since the adoption of the
Single Act in December, 1985) and in that of non-proliferation within the European
Community. As early as November, 1984, the Community member states had already

nnplementatlon of the1r foreign pol1c1es That document also formahzed thelr collectxve
adheswn to the London Gu1delmes o : :

It was however in 1988 that the Twelve drafted a joint document covering the
underlying principles of their muclear policy, and an analysis of the situation on a
reglonal basis. Since then, cooperation has made a great deal of progress, as attested by
the Dublin Declaration in 1990 and by the joint proposal of practical steps to strengthen
international safeguards, presented at the IAEA General Conference last September.

Experience has shown the existence of many problems with the safeguards system
as it was enforced. The credibility of the entire institution rests on its ability to find
remedies. Formerly, the system was bases entirely on trust. There is now proof that NPT
signatories may commit serious breaches of their obligations, and that more intrusive
inspections may be required. Such is the purpose of special inspections, one of the most
necessary and urgent steps among the proposals put before the IAEA.

Also in 1991, France accepted for the first time to participate in the revision of
the London Guidelines, together with the twenty-five nations which have agreed to
fallow the guidelines, to adjust the texts to a situation which has changed much since
1976 due to technological as well as strategic developments.

The desire to curb the proliferation risk at a time of superpower rapprochement
has led major suppliers to seek an improvment of export control systerns to make them
more effective,

Present efforts to strenghten the various non-proliferation systems are consistent
with the interests of all nations, Northern and Southern, Their purpose is not, as some
fear, to impose new restrictions on developing countries, or to hinder technological
exchanges.
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The aim of such efforts is, instead, to fill the need for security of which we are all
aware after the dramatic reconciliation of the super powers. Efforts spent to make the
world a safer place should not be jeopardize by regional instability and by a new arms in
other area.

Another goal is to create an environment which is safe enough for international
nuclear trade and technology transfers to flourish. What we have to strive for is a
balance between stricter non-proliferation controls, which are necessary, and improved
cooperation with those countries which honour their commitments.

The non-proliferation and disarmament issues are now becoming more closely
inter-related. This is reflected in the arms control and disarmament plan presented in
June, 1991. France has expressed satisfaction at the fact that both major nuclear powers
are beginning to move towards minimum deterrence. The time will come when the cuts
in the two main arsenals appear sufficients ; France will then honour its commitment,
made as early as 1983, to participate in the nuclear disarmament process.

Aanti-proliferation actions, technology transfers, disarmament inspections, as well
as trust and transparency measures are now mutually dependant.
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KOHIENIINS PABDATHSI ATOMHON 3HNEPIETHKH

——— i B e o B —— Ay W B m— = — e

Bienenue .

HPOROUMMAST  PYKOBOACTBOM POCCHM NPOI'DEMMA HKOHOMPUCCKHUX DO -
Qopm He MOReT ObI'b BBNONHEHA, ecnu R e fyHnamenr He Oyrer aano-
WO AANLHEANCE PR3RATHE 3HePIeTHKY,. [Ipu BTOM HeoGXOJUMO YYHThHI-
BEThL, WYWI0 UWHRBCCTHIMOHNILIA LMKN B 0ONACTH  SHEKTDOSHEepI'CTUKH  Coc-
Panasier 8-12 ner,

Orcyreysue  OOBOCHOBAHHLY UEH HA HREPIopecypch ¥ O0LCITHUBRHOR
DTOMMOCTY HHEPTOUCTOUYHAKO)N, OTPDRAXUIIMY DEANLEBE TPYAQOBATPRATH,
UPQUSITCTI NV PA3pAloTke OIrrMMAalbLHOR CTDYKTYPH DHEPIGTHIN .

BRONOMUUCCHHE U HoruTHYecKkue pogopMLl, OCYHeCTRISACMLIE CeIOJ -
Hsl B CTPHEE, HeM3feXHO HPUREAYT K COOTRETCTRHI TPYACKRX 2aaThial n
el KOTopsle BYNUVT, ARIMMO, CONOCTARUMB C COOTRETCTRBYRIMMYA LIEHAMM
HB MHPOBOM phiiKe, JIO 97107 JIDUUMHE QlPeNeIIss CTPpaTeryln pPasnuTris
TOHMMHHO—HH@pTéTMHOCKOTO HroMnaexren  Pocouu  nenecoolpazno obpa-
THPRHCS K ONLTY TROMAIINEHRO PR3BUTHEX CIPaH,

3 nocinenume 10~15 neT CTOUMOCTE  BHPAGQOTRKHA  SNGKTPOBHEDI MU
HA  AC 1B OONBUMHCTACG CTPAH, DABBURAOINRX BATOMHYD SHEPTETHRY, Opia
BEAMCTHO HAKe , vem g 13C na yrae., Tonbxko B ClIA u» Kanaye ecTh
PAAVHE, e yrojdspee T30 fo)ee sROBOMMUHL, 4YeM AC, 1IpHU 9ToMm Cle-
JIYeT OTMe TS, 4TO 3C MA MABYTE U UPHPOIMHOM 1'G@3e BO BCEX pRIBU-
PHIX CTPANAX MEHEE DKOHOMWYHLI, YEM YI'ONbHEE.

Banmupue KpyNnHeX MecTOPOMUCHWA NPUPONHOI'O 1'éh3a ¢oTanuT PoCCHi
B YHUMKARENLE YEIIOHEMS 110 OTHROWEHRD K 1POMRIINEIIHO PAIRMTLIM CTPA M
Mupa. lo-mannumMomy, B Gianxaninme 30-40 uerT TONBKO DDIEKTPOCTAHIIMM N
NOTEALUBIE B LHPUDOJHOM I'a3¢ MOIYT DPOEANLRO  PACCMATPHURATLCS  KAK
ankrepaaTuril AC u ACT B eRPONCACKOR HACTHU CTPAaNRL,

Q1o caenyey T MMeTE BBULY, YTO Cchexnsast JlainpHoCeThE Jlepenavi

rasa yrneapumnach ¢ 530 xm, 1 1956-6G0 rouax 1o 2400 xM. B HacCTOsI-
mee  BPEMS, B 3aTPAaTE HA NPOMIAJIY HOBLIX MArKCTpalNeR COCTAaBSIT O'F
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NEeCsITKOR 10 coTell Mmapil. pyGinen.

HeOGXOIMMO TARKE HOMHHTL, WTO HHNACH  SIEePHOTO  TONIWRA 1
Poceuy BReNyin, 4 Hed'lb U A3 gRIAITCH UEHRBMH HPOJAYKTEMY , KHCTON kL~
AYOIUMHCST N PAB3IMMHLIX cfepaX HapomMIoro XO4smeTna,

1 JIANNUUNE YCHOBUR PA3BUTHSI ATOMHOR 3HEPIETHKH

Coananuem n Poccuyr R nenday  oGecneveRust  oBopoHRocnocodnocTu
CTpanb 3aMIaIVvIhE HAayUYHO-NIPONAROJCTRAIHLBA KOMINEKC TEXHOJOI'MUCGCKY
CRSCAANHBIX VIPREUIPUSITHA OXBATHBRACT Bce cdeph, HeOOXOAUMBLIC 181 Hyn-
IGWOHUPOBAEKS ATOMHOM AUCPRT'CTUKA, BIUIOWEST I'eONOTHI, JOObMY W le-
PEPAGOTKY PYAb, METRIDIYPI'MID, XUMUKO ¥ DAJIHOXUMHIG, MAWMBO~ M 1LIpA-
GOUpPOCTPORHNE , GABE  CTPOUTENLHON HHAYCTDUH. YHUKANLIMM SBISeTCs
COUIHEHHENA B OTpale  HAYYHLRA W MHENeHepHO-TeYHUUeCKnHA  noTenmnwan,
PABHLIA 110 CROMM ROXMOXHOCTSIM MM NPCHROCXOASMUP 13 OTJINENLHLX BDie-
MEHTEAX TOROOHREA HOTOIMAN S3@naaiusE orpanr, Orono 80% NpOMBIICHHO -
1o n 90%  HAYWIO- TeXHHUYCCKOTO JNOTEeHIMAana KoMmiygexca ( sionouas
HPAXTRYECKY RCEe IJNHOUCDBEE NO3MIMM) COCPeAONTOURHO 11 POCCHM,

HUPpOMBIIDICIHO-CHPBEBOR HOTEHIMEAN POCCHM TOIRONHET YXC 1B Hac-
rosimee  Bpemst oSecneunTts padbory AIC oOMmMen yOTaHOLJeHHROR MOIHOCTH
100 000 MB1 ( ¢ yuyerom choxubuedcs n CHIY xeoonepanuy ). KpoMe 1o-
1O NIAHAPYIPTCs pOGoTh 110 BOBIGUEHUKD B TONNARINBLIA LMK NAKOHIICHHO -
10 OPYXEHHOIO YPANY M UayToHust,

BOIMOXRBOCTH HOMINDIGHCH nwanonﬂmT HE TONBXO 1TONHOCTBK yhok-
NeTHOPATE  NOTPEOHOCTH Poccern ¥ CHIY B s1epHOM TOIIIMRE, HO M 9XC~
NOPTUPORBATE JIPUROAHBE K O0OIaleHHBR YDPAH IH MEDOBROR  pPHIHOK, llpu
DTOM YPOBEHE TEXHOJNOIMK, 100RuM U NepeprOOTIKY ypara 110 pany K-
DARNGUAT NDEROCXOJNT MHPOBORA, WT0 NOJIROMHCT T YCIODBMIX KOMHYDPEHIMU
YACHRUBATL OBUIMM HA MMPOROM YP&IIOBOM PhIIKE.

Tuny  obpasom  PoccHAcKaa  DelCpRNMd EMEeT Bee HeoOX0MMLIe
VONOBNSE WISl PREBUTHS ATOMHOA  DUHEPI'E@IUKN, BIIKNUYAS  TOIIMBHYK H
NPOMBENMIEHELIE 0arkl, NAYUNERA JTIOTCIHNMAN A CHCTEMY NOATOTOBKH KAJPOR,

2, OBECNEYENHME  DBE3OIACHOCTH ATOMIIOR INEPI'ETHKU

e vmn e e e P B P Bk B Em B e b m Bt At A e b e e o m — — —————

JanbueRmee  pasBurue  aroMHOM AHepreTukn 663 BO3NPATA K Hehk
JORepYst oOMECTREHHOCTH NIPDAKTHAYeCKE HeROSMONIO . Heodbxouumo dopmu-
pOBATEL INOBWIMBHEOER OOMECTREHHOE MHCIMCE R 08430 OTKPbTOCTH, ODheK-
TRRBOM HH(I)(JDML—II.].MH. 1 BOBMOXHOCYTH HONRTROJS ()ﬁlll(f!(‘:'J"]"!(HH!()C'J‘)’:,l(,).
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Is1 3 Toro BeOOXONHMO 00eqneUMThE ¥ o00CHOBATL  BO3IMOXHOCTL
OEAONMCHOIO  QYHRIMOHAPORAHUH ATOMHLIX CTAHINAA ¥ TPEIIDUSITHR 1A
OCHORC OOLRICIHRNOIC. RHANHUZA  CTPYKTYPE MW COJePMAHNS  pPeaNbHORA
OINACHOCT KOUKPETHLIX SJICMEITOR sJIEPHO~DREDIETHHOCKOINO KOMITJIEKCH .

CneayerT oleClleUudTh BOUWMONMROCTE JKCINIYETAIIMYA JICRCTBYIONUX A3C
JIO MCYepHanyst 1IpoerTIOrO Ppecypca OCHOBHOIO O0OPpYUOBAHMS NPDH NOC-
TOSIHHOA oleHKe KWx OCeROINACHOCTM, HOCHRAOBATENBHOM IIO3TANNHOM  Bhi-
HMONHCIHKNA  MEPONPUSTUHR 110 AOBRBIECHMKD Ge301AaclOCT ¥ HOJACPXAND ee
Ha NPpUeMIeMOM YDORNE,

PaspiOATHRACGMAY HPOTPDAMMA DRYBATHST QPOMNOA SHepreTUIH  opyu-~
CHTHUPDOIGNE  HA  CORUBHUE B JIOPBYI ouepPeJiF COBDEMEHHLEIX ATOMIbLIX
DHEPTOONOKOB, SAMEARIKY B DJICKTPODHEDRIeTRYCCKON  cucremMe yoTa-
peBRmUe SHeProbIOKHA, KOTOPLE JOJKULE ObThL BHBEJEHL AE . BKCHAYATAINK.

C 2707 TOYNH YPEHUST DNEMONTEAMA TTORBINCIINOIO PUCKA SIRISINTCS
AHEPIOOBNOKYM ATOMHBIX CTHHIMA MEPBLX HOKONCHMA, 13 HAMMEHLNCH Mepe
OTBeMAINKHEe COBPGMeHHLIM JPMINMNAM oGecrevyelng Oe3011acHECTH .

K TaxuM CNOKGM OTHOCSATCS UETHPE BHEprofioXa © BOASHREIMM pe-
QAICrOPUMY KOPHYCHOI'O TUITA MOIMIOCTED 440 MBT M uerbpe 2Heprofyora
¢ 'padToREMY PeATOPAME KANAJNLHOIO TUNAa MOMIoCTL 1000 mir,

A3C  HEPBROIrO NOXONEHWS nﬂxounTcu B OCOOOM PEXMME PKCIIIIVATH-
MMM, BRMOYAIIEM EXCI'ONHLA RRINYCK OTUETOR JI0 DEEIBUOMY  COCTOSHIMED
DOHONACHOCTH ¢ ADNANMNE0OM ¥ RHAUEA DAIPEIMCHMIE i ABALHeRDYID DXCli-
ayaITanyin, Ipy BeRnOIMOXHOCTY offecrneueli¥g 1IPMEHAREEMOTO IIPUEMICMO —
1O YPORNE 0e30LRCHOCTH TakWe O6JI0KHA NRAHOBLM OODA3ONM MOI'VT BLIBO-~
MHUTHEST UG HKCIIIYyATAIMYA 11e OXMAAsn JMcueplalns IMpoeKTHOro peeypea,

YpoRreHE 0e30N1acHOCTN HHeProGJIOKON HOROI'O HOKOJeBUH JONKeH
YROBNQTBOPSTE 13 HOJHOA Mepe peKoMenuanuMaM MATATR u  Trpelbolnuusim
OCHOBHEIX  HOPMATHABHLIX  JIOKYMEHTOR 110 0GI0NBCHOCTH, RREACHMLIR B
nencTrue ¢ 1990 1ona U ONPENEIHRINY CHQJYDINNG JIEICRLIE OPHUCHITUDD

~ HBEPOSITHOCTh TURGIOA HABAPAN ¢ PACIIITARNCHAGM SITWRHOR 30Hb-
10 na O peaxTop 1’ ron;

— REePOLITHOCTE ARMXONA PANMOAKITUBIILIX NDOAYKITOB HI-NIOAN ARMUTHORA
OBONOYKY peaKrTopa NPY paciAaRJIeHIE AXTURNIOR 30HBE peARTOPA - 1077

HEL OJIME peaxrop 1 rox.

3. HATIPADIEHUS PAIBUTHUST ATOMHOR SHEPI'ETHKU

A o e A Y e e e e e e P e P B B e B e e b G e e e Nt e P B e RS R

Yunrhimay pealibRrOe COCTOSHME RHOHOMMNUHA l.L(-';‘.'l'.l(-';‘(?()()C)'pﬂHH() DR -
HUTE B JIENREIERINEGM PREBBUTIN WTOMHOR BHEpreTRU LBl 2rana:
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"

3TA 1890-2000 rr. , MOXHO PACCMATPHURBRATE, K&K DPEeHOBHLNON~
BHEN"  , HA KOTOPOM JOAKHGA HNPOMCYXOAXRTh MOJIGDHASAIMG 3HEPIOMOIHOC-
TeR ¢ HORMUICDUEM 0e30NAaCHOCTA ¥ HEBHAYMUTEeIILUEM  POCTOM  MOUNIOCTH
A3C 3@ cuET NAYATOTO CTPONTEeNRCTRA. Ha 37ToM aralle paspalnaThianT -
G ¥ CTPOATCH IOJORHBIC HHePI 0001 HOBOI'O TOXONCHNA

ATAN 2000-2010 1'v.,HOTODBR JONXKECH XAPAITEPUIONATBCSH POCTOM
Mommoerei,  nepexoroMm K} Onoxuam AC BOBLIX HOKOJNCHUR, YPOBEHE BeRO-
1TACHIOCTA ¥ B3HOHOMAYeCKHAE JlIoKasaTrel Iy KOToOophXx obeeneuar yc’roﬁumme
paznmprae ATOMHOR HNePreTHKE i NHepenerIruny .

PR BTOM OCHOBHOY CTPETECIMUCCKON nanaven SRageITcs: pernnLiasg
JNEMOBCYT ALK ROEMOXNOCT IOUAPCHUST B BHOPI'QTURY CTPAalb  HOBHBY
GEAONACHBIX ¥ HKOHOMMUYERCKUAY, HDHEpTrOoMCTOUHNNMKOB HA SICGPMOM TOIJIUDRE,

B paMraxy  sa)lavyn cosjiarng AC HOBOro ITORXONEHHsT HA DTEX 27'a-
HaX, 1 CRASN O CHOXABMeHcH NEONAIONPUSITHOR HKOHOMMUYECKORA obera-
BORBRKO¥ , HEOGXOAMMA KOHIEHTPALMS CHI HA OMHOM ( BOXO-NOUABOM )
HAUPABICHAN, C MAKCUMANLMLIM UCITONBSORBAHKEM  MMeIEI'OCS OTEYECT-
BEHNOT'O APIeCNQA, MEeXNAYHAPOJMHOTO O5LITE B KOONepauny.,

OCHOMRBIMM HPORKTAMM 110 HDTOMY HANPARINEHMID SBISIKTCS

- npoerT  BHEProfiaoxa HoNBMoNR MomHoceTH BBR3P-1000 M IPOCKTH
WHEPTOGHONO cpeHeH MomHOC T HBE3P-500~-600 » RBILE3IP-600 npenHmia-
HAYEHHLE  JPIS1 PEeNCHKS 3084 JCRTPOCHADKCHUS RDPYNNLEX DPersonon ¢
RROJOM 1'ONORHBX OJOKOB HauKuas ¢ 1998 rona;

- upoerT ACT-500 ( OKONYANRNRE COOPYXGHMS N 1YyCcK), npejiltaglia-
YEHNLIA JINST PeIRHKA BOUPOCOR TeINOCHADKeINY .

Jo 2000 roxa 20MXHHE ORTE TAKME COOPDYMENHE 1'OJIOBHEIE ONOXM mMa-
JORA CJMNKMUMHOA MONIIOCTM, IIPOAHABNHAYCHRKE g Hueproobecneuens or-
ARNEHBPEIX WU THDYNHROMOCTYIIHAY DEITHOHMOR,

OJIHORPCMEHHO  IOMHILI 1NPOJACIHATLCH prbovhl No paspafoTke Npo-
21CT ](('ll".|l.(yD(.‘l!'l'l--lO(L‘l'l()COﬁl‘!(’)]"(’) peau'l'opa-!-lﬂpa(iou‘tm:m TOIMHAHKA KA 6Gaqe
peaxropa  runa LR (coopyxenue ¢ 2010 r.) © 1EHERN BaMbLXAHHAS TON-
NMBHOI'O JHIONIG  (BIONONES CHAI'BEME ODPYXORNOI'0 UIYTOHHG) M CaMooGee-—
HEUEHUS  ATOMHOA BHEepPIroTHKY TOIUIMROM HA CBepXJUIATeNLIYR Nepcrex-
TURBY .

BRI POCYPCOB 1R PAGBYWIAC JIIPYIUX HANPGRIeHMA a90epHOd Huep-
IerUKHM ( 13 HAaCTHOGTHA N pE3BUTAC DEBSHQPHYISIX DH(I')'(')']‘ IO BHCOKOTEM-
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neparypsEM 1'a3o0nhiM FJ('}H](T(')DHM) JUOINKEH OCYUICC'TRIITHCS 13 COOURBeTr T~
HUM ¢ MIMOHEHMOM OONECR BKOINOMHMECROR CUIYAIHNW.

HecmoTpst  nNa  3To HEOOXOJMMO NOJINECPHARME HOMCKOBRLX PAGOT 110
AC ¢ KAYECTRENNO 60JNee BHCOKMMK TOKAAATEISIMA. 110 - 0Q30IIACHOCT w
BKOPJOMMKC . JIANbLHEMNeE PARSBUTHE TAXKHEX WCCHCROBHHHE M DA3DAGOTONK
AOIBNO ONPENEHSHTLES DONYUAGMBIMA POIYILTHTAMM B WIVUHCHHEM BDIONO—
MUHOCKON  CMTYALMKM i oDeCnedeNus ROSMONHOCTH HX BHeADOHUsS! 38
npexenamu 2010 roua.

Peannhini YOIEeY B PDAIDATAR IPUHRLMINRAILN0  HOBLIX  HAIPARICHNA
HA  HACTOSINEA CTAJNHKM DAIBUTHS AT0OMHONA HHEPI'CTHUKM BOSMOKCR TONKKO
NYTeM 00bEIMIEHUS YCHIAA BCEI'OG MUPOROIO GICPHOrD CoodleTeRBR  IIpH
obmeM  NOJITBEPHJIOHAN NOPCHeX'THBHOCT TARIUX paspabtorTol. NOCKoNbLKY
ATOMINES BHOPI@THRA CTANA NPEIMETOM MeXAYHAROJHOI'O  oBNeCTReHNOI0
BHUMALNST, 000  HOBOE HAIPDALICHUE e PRIBUITAS 1'pebyer MeXiylu-
PORHEOIO HPKWINANWS,

CC yY¥eTOM SARNCPUICHNUN HAVATOIQ CTPORTEILCTRA, BLBOJAR W3 BKCH-
NYATANLMY YOTAPeRNUX OJI0KOB JTePBLX JIOKOIeNNMA ¥ COOPpYMEeHMd 3aMela-
BIUX DHEPIOGHOXOB MOXHO  OXWIATE  O0MEeH  YOTRIOBIEHHOB  MOMBOCTM
ATOMEBIY SJICKTPOCTAHIMA B PoccruiCcKoOn dejiopanyme 1« 2000 rony 1o

25 mMur ¥ K 2010 roay Mo 43 mar, ‘

4. TOIMUBHLIA THKA ATOMHON JUEPTIETHAKA ¥ KOHBEPCUS
OPYXEAHOI'O NNIYTOMNUS

NeoBXONMMO PERIAIOBATE NPHHSITYID KOHNEHIMAN 3GMKHYTOI'O TO)-
NUBHOIO IMIUIA TO @CTh 00eClIeudTh BOBBPAYT B CHACTEMY ATOMHOR DHHep-
TETUKY DBCEHNO PeI'eHEPAPORANNOIO M3 orpatoranime’ o Sajepioro 1TolDIMRA
YPuEHaA N Ay TOonus .,

JUlsl oDeCIIEUeHNY HKONOIMYecy GezonacHoro o6pamenus c orpa-
GoTaniMM  SACPREM ToNMBoM (OfAT) HeOGXOAMMO BEAREPIHNTL CTPOMTENL -
CTBRO suBoaa no nepepaborke 08T k 2000-2002 1>y, B JIPOUBBONCTREH-
HOO ROMIIERCE  JUId  HATOTOBIONMS CMCHIAHHOrOo  YPAH-LUIYTONHEROIO
FOINJIMRA  JUIST PEAKTOPOR D BhorphiX HEMIDOHAN M st UAI'OTORIGHNAS
CMRIIARNOI'O YPAN-TINYTOHHEROI'O TOIIMRE JINH PeAKTOPOR THIla BB3IP, 1
TOM HRCHE ¢ UCHONBFORAHMAGM ODYXCRANOTO YINYTOHNS .

Npyu pasrox¥MpuecKon Nnepepatorke 097 pemairesi TRINe OCHOBHBIE
BANAUM, CRYYBHEEG ¢ UPOOUeMOR NepepalorTKA ¥ NOXANAHBANMUA DAIROAK-
THEHBIX OTXOJMOR BCEX YPOBHEH QTUNBHOCTH,

Ans LTod NeNW BCNONRAYIOTCS OTPAbLTANILE B ONETHO-YIPOMBUDIe -
HOM ¥ HPOMBINEHNOM MaciiraluaX MeTo/lhl OTREPMUCHUST KUUKHAY DRAJANOAK -
THRULIY, OTXONOR IIYTeM OCTeKIIORLBANNA , (5H'I‘NMH'lJD]3lIilJHQ n IIEeMCHTURO -
naImg .,
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OrpepkaeHndne  PAO prmoXUMMuecKux 3AROJAOR M AC, a Tpuxe OfT
pearropos PEMK, nepepafiorka koroporo Ao 2010 r1oja nNpuMaaHia Hro-
HOMMUGCHY HEIQNECOOOPARHOA,  JOIDKHbB HANDARBTLCST B PETHONANLHbER
MOI*WIBMUMKYE HA RCUHOE 3BXOPOHCIINEG MIAM JIANTOIRNOe xpaHenuwe (| O§T
PEMK } .

NMpobunema  NepepudoTi ¥ SAaXOPOHEHMS DRJOANTHBHEK OTXON0ON B
ATOMIION HUEPI@THKe OyaeT pelnsThes COBMECTHO ¢ NepeprlorKof ¥ 3i-
XOopoueninem IHAYNATONLHBIE ()ffb(-!M(’)l'S OTXONOR ROCRNOIGQ KOMITIeK A,

JONONHUTERITHIEEE BOSMONHOCTHA MOXET JETE PRUBUHTAE NPUHIIKBITAANLL-
O NORMIY METONOB OBCARDEXUBANNS PEMMOAKTHRIHBYE OTXOHNOB ¢ KCINOJs-
30BEHAEM I'IYOOKOI0 @pAINIBONNPOBRRNAS M HANOPHOK ‘TPRAHCMYTAITEN,

5. KONIBEPCUSI OPYXEAROI'O NIYTOHMSI

—— e Y B e Mn B A b e R W e e R A o i e - —

Jlonmip Grprs paszBepiyTh puors 1o fopMEROBENNK Hawbonee »d-
fernnioro 1Iponece BORICUCHNSL OPYNEAHOIO INYTONMS B TONNRPRRLIA
LMK ATOMNOR  2Hepl'eTHKH. 1 npobinemMa 10 CYMecTRy sIRIFQTC
dAaCThLIO ITPOGNHeME H@0eTURHOI'O HOBTOPHOIO  MCIOINLIORAHUAS  SINCGPHONO
TONNUBA, ‘

IMpuianve IRy TOLMY  CROACTR, OlPEALNSIIKMY. HeBO3IMOXHOCTLE €10
NCHONEE0BANMT 3 ROCHNEEX 1E@JsIX , OTROCUATEHULEHO JIerKo  JAOCTRRRMO -
CMEMENIHEM , HaHPHUMED, ¢ AHepreéTHYecKHMM JINYyTrouvem; FEAITHEC K HoCHeH -
Brero n Poceuy , opaj’oranmmMecs B PopMe ouMUmennolo NMOKCMIIA  1NPH
PEeTenepEIMY orpraloTaRmero 1Tommpa A3C, coerarngior oxono 30 Tonu,
7 ERCTONIAS HApAGoTKA ONONO 2 TOHH,.

NORTOPHOE HCNONEIORANKCE IDIYTORWS , NIEPeNo eI O 3 KeTeropyn
"RECONOPOHOBOIO" | BHEPI @ THYRCKOT O , eNCCOo00PA3N0 B peaKrTopax HA

nenrpoRax,

Luicrphe pea,opbl IOIROISINT BREXRIETL HEe TONLKO NIYTOHNAA Npax-
TUYECKH JIDOIO COCTABA, HO M APYI'ME TAXEHULE DIeMeHTH, HAKOIJIeN-
HEIe 1B PesyIRTATe paforh PEeAKTOPOR R YDAN~INYTOHUEBOM IMKIe. 014§
cepyuimen peakrop LHH-800 Dino-Y¥panshcRou ABC pucuRran Ha uenoinhi3o-
NADUC 2,3 1 HNRYTOHUWAS Ny BRAUAILHOA 3Arpysaxy K 1,6 T ana exerojl-
BOA TOINUTIKN . OAHAKO, B CBE4KX C OTHOXCHHLHM no 2000 .  WHPOKUM
PABIATHEM  SIEPHOR ANEPIeTURA ¢ PEARTODAME 118 OBICTPLWX HeATpOHAY,
cepna MCNONRIORAHKA YPOAN-IYTOHUEROTO TONIMBA B ObICTPLHYX  DERKTO-
PAEX  OTPDARMUUMRAGTCH  Cel'0JIs  TONBXO pesxrtopamy LIN-350 ¥ BH-600.
FrU peaKTopk CHOCOOHN NOTEeRIMANLIAC HOTpelIsrrb, 110 1IPeRAaPUTe L~
HEM OeukaM, Ho 0,6 7T NHyTroMys eXel'oHo ( NOJIAS 3RrpYy3ra aKruB-
HOW #ORb BI-350 n 50% -Haa - BI-600). 3TH OLeHKM BCXONIT WG yO-
NONUR CORXRPBHEIINH ()'J‘Dlz!ij'l‘EﬂlHb))-! R(I)H(.':“]‘]Z)yl(l.l]dﬂ a0 1 TBC » coot -
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RETCTEMS COBPEMEeHHLIM TPROOBBRHYAM OesonacnoctTy ( ofecnedeHmre He-
HOJIOMUTE@IIBHOI'O HATPUCBOTO NYCTOTHOIO 20deKTa peakTHUBHOCTH),

Heymupe 1 CHID n sicnayarauun 16 peaxropoB BRAP-1000 obye-
JHOIMBEET CEI'OJIHS CYUeCTRCHHRO OONbLINAE [TOTEHIUANABHLE BO3IMOXHOCTH
HorpedyeHust  IYTOHHT TENIOBRBMUY DEAKTOPDEMA R CPABHEHHUH C OhICTDb-
MM. IIpU 3arpyacke OAHOU I'pPeTH AKTUBRHOR 4OHb CMeladHhM  ‘TOIJTMBOM
ToJIoRoe oTPpellIeHNe NAYTOHHS NSl OJIHOI'0 DEeAKTOPEA COCTABHT OKOJIO
0,35 v, M 7 T AJsI BCAX PEAKTOPOR ITOIO 'rvna,

Harolnnen onpelenelHbil ONNT ARCHCPUMEHTANLHOI'O HCNONBSOBAHNUS
IJIVTOHUS OPYXETHOT'O cOoCTaBA R peakropidx. B peanrope LH-350 rnpoul-
JIM MCTIRITARUST M UCCNeNoDBaNRusST ( ¢ XMMHYCCKON JepepraboTioR) H3ro-
TonaeHdyse  Ha 110 "Maax" 10 onwrubix TRC ( 3560 XI' OKCHAHOIO TONAM-
BEA) C NNYITOHMOM OPYHOGAHOIO KAYECTRA,

SUAUNTONLHLEA HAYUHBP 3267 AMEeT NOMIICKe pAGOYT, CRIBUAHHBLIA
C  HONYYONHCM YyPHH-IDYTOHHEBOI'O TOINIMBRA, OH BKIDUYAET PAR BILTEp-
HATHDBHBLIE TeXMOJNOIVA |, 4T0 NOBBOJWIO BLATH 116G OIILTNHO~1IROMBIYIG HHLIA
YDOBEHL  JUISE HEXOTOPLX M3 HMX. HA OULITHO-TIDOMLUNIEHHBX YyCTANIOBKRAX
M0 " Maux" K nreTosneMy BpoMenu obpalorano cisme 400 XI'  CMOwaH -
1noro CTONHNIE M HATQTORNENHO Oonee 2000 TRAINOM WIS PEUKTOPREY HC-
neranua 3 BJI-~350 1 BH-600. IIv oauMi M43 HCHRTAHMBIX HA CEI'OMNS] ThSY -
OB YRAJIANNOIO JPOMCXONAGUMST HE NOTERs PepMeTHHHOCTHA 1IPY DbIO-
pannuu 1o 10% rsiReibx ATOMON, Tenjonanpsxennoct 490 IBr/cm U orem-
neparype oboJIoUKR a0 690 C. Cosian 1IpocKT Hmnona~(uomnn0uc 300
NOo " Maunx"), ¥ ¢ 1984 I'. HAYATO @I'O CTPOWIENLCTRO. llepnas  oue-
peik  HTo0 NPORSBOACTBRE PACCUYNTHRA HA 0OPAGOTKY 5-06 T Nnyrodmns
CReTONI0 . ORHANR0, B CRAXRY ¢ KROPPCKTUPOBXOR HNpOrpammbl pAIRNTHS
OHEPIreTUiE ¢ ORCTRLMHA DOAXTOPAMU CTPOHTQILCTRO TOIHBHOTO KOMIT-
JeRCa INPeKPpANIGHO NG CTAAUK IIPUMEPIE 50% -HOM I'OTORHOCTH.

Padorh 110 DREUSHMID B Cepuinbie peaxTopbl BRIP-1000 rongninoro
LUAKIIA  HE2 OCHONEG OPYXCHULOIO JUIYTOMMST HAXOUSITCS) N3 HAYAINhHOR cTa--
JIVK

Jst obecuevenRrydd JOCTATOMNO MHTARCUBHOIO ROBUGUYEHUS OpPYXOH-
BOT'0 NIAYTOMMST R 2NEPTreTHKY ThefyeTesd CTpoMTeNbeTRO HOBLIX HDOMbIL-
HIHEIY  YIUOB.,

WSl JINKBUIRAIAN aiaepihX Doedapanes HeoldX0JIuMo CTRPOATeNLCTRO
XpAaBuIMm .

BLcTpoR PERIMAAIIAY NPOOTeMs KOHREPCHM ODYXQANOIO  JINYITOHusT
oyaeT  cnocoeleTBoRAThE HPARICHONIKEe AAPYDERNLIX MHBCCTHNNMA, 3T NH-
RECTULMH uenecooﬁpﬂanm'upemnm BCETO m'mopme necrapox  ofopylona-
BYSE U1 HAMEUAEMEIX TIPOMABOACTI.

IIpy  BHICBOGOXACHNY B BOGHHOM CEXTOPEe FHAYMTEULHBIX KOJUYCCTH
IDFYTOHMST M BhICOKO OBOI'ANEHHOIO YRiEaHA AKTYQANLHBIMY CTANOBATCS  J(BA
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BOIIPDOCA KUK Oprapnsouniarks KOHTDOJIL 34 nepenw—u?]’l IATHX MATepnanon
U3 BOGHHOTO 1} MHUPHEA CEICIOD B CEMHAX SIACDHEX JCRHRBAY B CMOI'YT NN
( 1B KAKOA HOPME ) TH MATCPUANL NePeJIRRATHLCS ANS HCHONLIOBANMS 1
MHPHHIY JIENOX 13 CTpaHh, Be 0O0NaII0BMeE SHCPUEM ODYXHEM.

o kacaerTes lnepporo nsonpoca,s cfepy MAPDHOA sSIGPNOR Hesi-
TERBHOCTY HEIRAS NEPEURARATE MATCEPYEN, NOJNYYEeHMBENA RHeNOCPeuC TREHRAO
NIOCNE JEMONTANA HIACPUbLX GOeIOnOBOK, B0 nunL mMaTepunan 1 fopme, He-
l‘l():ﬂHDJ]SHﬂ[ll(i‘ﬂ JOCTRATOUYHDO JICIKO UCHONLABOBATL €I'0 BHNOBL JLIST HIIroTon-
JIGHHMST Opy¥ud. K TOMy e M KOHTPpOJs MATVATD MOXCQT M HBRUYKBHATERECS
A CTANNM, OB MATepMAaN YXe He IPHCTIOCOBNEN JUIsi MCHONb3ORAHMS
I OpYXUN,

B oTHOMOKEA Broporo Bolpoca HAJNO TORBTATRCeH BHPaboTaTh pe-
KOMEHAAIMUA, B KOQKOM BANC NPEMNTOYTUTSIIBEHER JICPOMArh B HESIZIePHBIQ
CTRANE 1Y MaTepuans, Hanbodee 0eIONACHBM ¢ TOMKKR HPEHMST  DEeXHMA
HepAaCHPOCTPANEHUST SAGDHOI'O OPYXHST GRIIO Ohl IePCBEJICHUR BTHUX MATE-
pHanon 1B GopMy, TPYNO MCHONLBYEMYK JUJISI COININAY SAEDHLX  RA3DH-
HEY, yerpofcTn, Hanpumep, BbCOKO OGOIAMEIILA ypRa1, BOBMOXHO, CHe-
AVET 1B OCHOBHOM NOPREMEBAaThL JUME B OPMEe YHC H3I'OTOBJISHHOT'O DEAK-
TOPNROI'O  TOINKMBA, JIPQIUIOUTUTENRRIO  oDOramelivs e Beiue 20-30% no
YPANRY-235, 2 IIYTOHAY - B BUWIE CMECH ORMCION YPANA ¥ NNYTOHNST,

G. MIEXJIYHAPOJNOE COTPYIHAYECTRO B YUYACTHE B MUPOBOM
PRMXE AAEPHOA TEXHOJNOTMA M SIMEPHLIX MATEPUAIIOB

TeXnudecKas  CHOXHOCTL,  CHelUiryeeKis sSIAePpHAS ONAcHocTbL #
Gounuas) PeCYPCOOMHOCTL SIEPHOR HHOPTOTHAKM U SJIEPHOA TeXHOJIOI'MN
TPebynr  TeCHOR MCAPIYHRPOMHOA KOONEPALUNA M BB3AAMHORA JIOJNepXKH N
pasBUTUN HAIMOHANBREX HNPOTPpAMM. JPAKTHUMECKN HEe PeRJILhHE  YCIICMIoe
PAARMTUC  WI30NHUDOBAHHRX HAIPDAIJICHUA, Ne HUCHONLIYOIMX MAPONROA 36-
en N MENAYHRAPROAHLN JTIOTeNIIAAJ ATOMHOM TEXHMXW ., MeXaysapomiibih Xia-
PARICPCP @TOMHON BDHEDIeTUKH NPpRODpEIaeT HE HOROM ATane ee DABBUINY
NPUILMNNANLHOEG 3HAaYClINe, Tpelysl MeXAYHRAPOJUIOTO NPUEINANUY lIpeXie
RCCT'O GRUONRCHOCTH PAYERATAS KoukperioRn ( ¥ B ocoBeHHOCTH oBon)
SLEDIOA T'CXHONOI'MH

PaappTEe  GTOMHOM  HDHEDIETHKHM B POCCHACKOR Peurepail¥ 0o
06CCICYUTDL 1BE TONRKO CO¥YPAHEINEG UMERNEIOCsT, HO K DPACHHPOHNG MOX-
1ocynapeTiRonero (B upenenax CHIY) B MeXAYHAPORHOI'O peHKA. Bod-
MOXIIOCTE DAXINWITIG aMaeeTcost. IIpuiaatT psjl NPpUMBIBIIMAILEBIX  PelleHun O
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COOPYXCIUYU  QTOMIbLIX BHeprovcTOYHMKOB B Kasaxerane. B pasiuvion
CTaian NOLWOTOBKA NEAYONMTCH MeXAYBAPOJHLIE COI'IRNLHES N0 COODYME -~
HUI  Ha DR3e  OTEeUECTHCHHOR TeXHONOI'MM QTOMHBIX CTANLIME N Mijvu ,
Wpane, Knrae, ®uuasauauy, SOQCKTHBIAS  DOAJUEHIHS  HDTHR  HPOCKTOB
TPeBye T  pAIMONANLIOE  MEXAYHMPOAHOR  KOOIODAIME paszpOboTUYNKOR wu
HOCTERBNMROB OGODYIOBHARNS .

yoyemnroe CYmOCTROBAHME M PU3IRKINEG  OTEUCCTREHION S ToOMIOR
[pRepreTvky Tpelyer  pPAcHEMpPeRMs  yuacTus POCCHACKOR delnepalivy 13
DENRE 9AEDHEBX MaTepHanon. 31o yuyacrde oralinuinpyer 1Tonnupoolee -~
NeUYNRAINYyn  OTpacih, YAYYNRET SKOHOMAUNHOCTL SJIGPDHOI'O TONNKUBHOI'O
LIIMKIA B uUeDey RAQNOTHEIE TTOCTYNNeHUST  clIOCOOCTRYCT  MEeXUYHapOoR
MNTerpiauvyy B AAalbReMNeM pRBBUTAN SAePHOA DNIePTeTIKY .,

7. YKPENIEHUE CHACTEMD I'AIPANTHR

s B b — Y R e e S By B P e v B e ey

B 1995 roaxy uchonnsiercs 25 ner apencrsus JIOIoROpAa o yepacn-
PDOCTPAaNCHNN UNePROI'0 ODYRUS . POCCH$H, NPOJOIKAKIKS YURCTHE B JNoro-
BOPEe 9 Orpmui CCCP, BUMAYT 1B HEM OAMH M4 T'AANNMY 2JIGMEHTOIR PDeXM-—
MA NCPACTIDOCTPANCHUS SUepHoro opyxust, IHQeKTUBHOCTL 2T0T0 PEeXKEMA
N BACTONINA 1eploi N0JXIIA OIIPATLCST HA YRPEeICNBe CUCTEeME 1'apaH-
THR MAUATI, yCHICHME KORTPROJH 38 ANePHBM 9KCIOPTOM 1 32 obpaleHn-—
GM ¢ SIICPNLEIMY MATEDHANAMHA, DLICBOOOXKIHEMEMA R BOCHHOR cdepe B XO-
NEe SDIRPROTO PRBOPYXEINN .

oonapyxeure B 1991 rojy TAWHNOR, HE HOCTARICHHOA MO KONT-
ponk Arelirrernpia anepHoni JefTeNnsBHOCTH B Hpuaxe, rue. " IOIHOOXBRAT -
noe" coOrNANMRIINE O TApARTHNX B pamrax JIoronropa JedcTrRoBlI ¢ 1972
roas, Qe pas OKA3AN0, Y10 Meph  KOITpoust  MAI'AT3  JloinxuEn Owirh
PACIUPEHB, WTOOH JIOS3BOJSTL HNPOBEPKY OTCYTCTHWS B cTpanax ¢ "uoxu-
NOOXRATHEIMUY T'GPBEHTUGMU HEBERIRICNHLEX SACDHLK YCTRHOBOK. Les npa-
HSITHS] IMAKHMY MeP YPOREHE [IPOBEPHA AFeRTCTBOM WLUOJNHGHHKS I'OCYIap-
CTBRME CHOWAY ODs3aTensLeTn 110 Joronopy He OyaeT yxe BOCHPHUHAMATL-
C51 XA QACKRATHLIA,

B uocnelliee  BpeMst AIeirrcrnoM Opnn paapalborans Npe iomnenms
HO MCHONKIORAHMID TAK HAYLIBAEMLY CHEIMANLHEX AHCIIGKIIMA  JUIsl  1IpO-
NEDPKYA OTCYTCTREUS 3 CTPANE BeB3asBIe)iibx yeranonox. Hmeercs B By
MCIIONRROBATL lipaso MATATH HpOBeCTH MHCIIGKIMID R J0oM Mectle , 1
OTHONCGHEN  KOToporo y Arenrcersa uMeercest vadopmainms ( B TOM 4ucene
NONYUEINNS OT VOCYAAPCTR-UICHROR) O BOIMOMNEOM HANMUMM TAM NERANTR-
TFONHBLIY  SUEPHEX  MBTEDAANOB U yOTaHonow, PoCCHST NOJUICPHMRAeT
BTY HNPEJINCKHMS] , MCXOJH U3 TO1'0, YT0 MCHAARIOBANNE N DTOA ue-
NH CNEIMERNBHEX MHORQIQMA IDINI0  BPRennoial et COMMeCTHOe COrinco-
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BRHUEe MATATI ¥ FrocyaapcTsoM npouenyp Hx  npone)ieduss,  He MeHee
BEXHO, UTOOR R CHYHAE COI'IRCHS I'OCYAADCTBA HE BREUEHHE DEXHMA
THKMAX MH(?!'!GI(!J.HH, ArenTcrio VUM TLIBEANO DERYILTATLE JIIPDOBEDKHM OTCYTC -
T I3 HERASIRICHHRX YCTAauoOnoK I3 11ouaxojie x IIDHM(-'-:)-](BHMMI() rAp&BHTAA 1
DTOM IrocyjnapcTrie, '

Kax vanecTio, B 1978 roay OnE CO'NACOBHAHE  PYKOBOSIUE
NPUHINNLL Js AAEePHOIG BKCNopTa, BRIinouas HeXoXHBIA CHHACOK Tpejame-
TOB, HUCNOPT ROTOPLX MOI' OCYHECTRISTRLCH JUINL NIPW YOXORMYK  NIPHME-
H@HMI K HHM KOHTPOXa MAIATI R cTpadeo-nonywarene. B To BpeMg He
YARJIOCH COTAACOBATE, WPOOL NONTPONE MATATI D Crpalax-NOJNYMAaTeHN
Or1 "HOJHOOXBATHEM" , T.C. DACIPOCTPANMANCH 1A HCK UX SANCDHYID Jjes-
TENLHOCTE , & HE TONLKO NA  HOCTABNACMLIC  NDPpCAMeTH.  Pan  erpan,
nnoyast  Conerckun  Cona, 3AARUNNM TOI'A O CROCHA DEeNHUMOCTH NoOH-
BHIBLOSI COTJIRCOBANMKST MOXNAY CTPRHAME - SACPHKMK JIOCTARMURGMHY TIDWI-
1MITA TIDHHESITUST  TIONYUATEIISMA TIONHOOXRATHRY rapalTiil MATATS n xa-
CRCTRE YCNOBUST TOAYYEHHS WME NO0HY NPEJAMETOR, yHOMASUyThY R He-
~O)N1HOM CHHACKE ,

Nonxon, 7TpelynnimR NHpHaTHg "Ionnooxnariux ™ rapantid |, noa-
BONSCT 00RCIHEeYMTEL, WI00K ANePHBRA HKCHopT B CTpank, He oOaRIaApINe
SICPBM OPYXUeM, He C(’),Il(*.‘l‘d(."l']i(’)l-ll'ﬂ] ITIOBLINCHHUIO HMX SIUePHOYI'0O NOTEeHLIWKAE-
J1a, e NoeTanncunoy o noy xowrpois MAUAT3 . B nacrostee BpeMa ume-
TCS PeAanbMLIe NPEANOCKHNIKK TOr0, Jrobdn H91T07T NPYINWMIT HOYKOCHHATONL -
HO HPETRODSDICA R MUAINHbL [PU 32K0UCHUR JHOORX HOBLX  HONTPAKTOB !
coruameliug 1 oONACTH 4NepnBoro SKcnopTa. '
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BABERSTIERBEY LA 72 VEHER >V
BEERTFEFHDREE AH HA

1. Brar |
BRAER, 1950ERFECEFNOMBAACET L, BRE. BEFHB BM
HOoO£REENROSUBEC AW 5Bz AV F—D—22 L, ZAEOx &
VR - LBEESRUERELTRE - TV 3,
RAEORFARME BV TR, 2OMBRAMCES URBEH 5. & H¥ K
BHEE2PELEL, BRINLEITIV P2 LART Y I VRIS A 700, BB E
LAl T 2 b2 HBBIRMBBYI A 7 v BEL—BUCBRLTER, 5L
RBEE BFAMERAOBANBSHEEHELHLI AR T 2 LDEES N, &
REBINCTVWAIERTFHHRAAENGE (RGTOHE : MME2EE 6 ) kxR
énfméﬁ\%@E%%ﬁ%@&Dﬁmomtﬁﬁ%ﬁ%ﬁé&%ﬂv&4a
VEMBL2OWE (PRIESA) REVEEDLATY B,

2. BB YA 2 VBEORANEZ A
BAEOBMMBMBIY A 7 VEEROBAMNEIHE, KO LEBVTDH 5B,
DEBWLBEEA2ARYRE L, V94 2V HE20HBREEMT 5,
BRBO VYA 2L LR V9420 L B0AE. TRTHREREYEL-TL
EOMAERBOR 2L, BANIORZBEHELUCEHNAT S L WS 22 TH D,
BHROBBLEEMT 2L bR BEANOEELERT I L2 TMHET S, 2O
EONBNBHROHMNWEBFMNAOE HR, BEBEOILIBEHONE S o Tz 2V F
—HACEDIDRERI A NF-BECEABLEI S LTCWAEAKELTCWMD M
ONEBEEBBETH b,
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BEEENEABTNE. RABLALOBVHHEEEN2ER2D R, RES
REEELLLILBY, RABORABEEY TR L —BHY B ORT 3L
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HREBOBRA LB B 0T B, |

OBABHBMEBRODOVICEHBORBESAELULVIIBEBB YA 27 VHTOE
0P BT 5 |

BAE, BFNBEABECBE S, METAE QIR Ty BT MRAAE
EDCERLEIATHY, 5%, THvir=v20fH2MBRETIERBOY F
A7V EHEEL TV LT, BABBES L, S sMEBBRMOMALT VR
BThb, Hb, BLEOEMBBOYF A 2 VHBEBREL T, ¥AHLESOHAD
CEBNEBEZET I OB VEY, HEOEHMZHAET 2 & &b, #
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ORREHEEOR AL RBE L HAOMA LU AN ORI ERST 5.
BBBOVSA 2 VT HOEKA, Ms Sty 2afAsERARBTED T
FRRMI o TR, CNITRBABREMINTCELERRORR 2 E R E Y
ERBEEBOMAERN A ZY TR, ZOBHELCSHBENCM VA B &, H
BORECBMM2E . HEAEDL>NB L 5 EHEENL, 2R E2EL Ty
5% b I AEARBEBEORLEERBLHAOKRBEH AN ORI LERL T
W ZCENRBECTCH S, 2B T2y 20X MNMAA2ED X5 &3 5HEMR
BEORBETH D 5,

3. BHM BB il i BMEEOMRIE
DEodBEANEIARIRINZG IO, EBRBOVY A 20T B
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NCHh2LMBISYTCVWAERFBREODWTE, flEHx, ZoRA{LEZEEL.
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Nucisar Fuel Recygcling
- The LAREA Perspective

by

Villiam J. Dircks, Deputy Director General
International Atomic Energy Agency
Vienna, Austria

1 am extremely pleased to be able to speak today before thie distinguished
group of nuclear industry leaders. In a way, it is a kind of homecuming for me:
1 have not had the privilege of addressing such a group since my term as last

President of the US Atomic Industrial Forum, which ended in 1987,

It is very timely thai this group address the subject of nuclear fuel
4
recycling, because there is an urgent need to review once again our policies

regarding plutonium and its use.
(Slide 1)

Until the early 19708, the nuclear fuel cycle was pictured as an orderly
sequence of processes which éxtended from uranium mining through milling,
conversion, UFg production, fuel enrichment, fuel fabricaulion, power géneration,
reprocessing and nuclear material recycling to final disposal of the waste streams

from the reprocessing plant. .

This picture wus based on a projected dramatic growth in electric energy
demand. In the Unlted States, the demand was expected to incr'eése by 7% per
annum, resulting in a need to double the country's installed electricity generating
capacity every 10 years. It was estimated that 700 nuclear power plants would

be operating by the year 2000,

25 March 92, 11.03
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Seven hundred light-water reactors operating with a once-through fuel
cycle would have placed &ery severe demands on the available uranium supplies.
Conseqguently, it was felt that the deployment of breeder reactors would be
necessary - and that, to ensure supplies of plutonium-bused fuel for the breeder
reactors, the rapid develo'pment'of nuclear fuel reprocessing would also be
neceesary. In addition, it was felt that it would be necessary 1o recycle the
urenium and plutonium in the spent fuel removed from light-water reactors - in

the case of the plutonium, by using it as mixed-oxide fuel.

Plutonium was expected gradually to take the place of enriched uranium as
the'primary' nuclear fuel. In fact, 21 years ago, speculating about the future role
of plutonium, Nobel Prizewinner Professor Glenn Seaborg wrote "By the year
2000, US water reactors will have been partially displaced by fast broeder
reactors. Plutonium will be in short supply as the need to start up new fast
breeders sharpens ........ we can foresee that the value of annual plutonium
production in the United States alone will exceed the value of the world's annual
gold productlori around the year 2000. Some have surmised that plutonium could
even replace gold as the international monetary standard - at least it has real

intrinsic value."

Only two short years after those words were written, the {irsi vil shock
occurred and entirely changed the demand for energy in general and for nuclear
power in particular. The increase in the price of oil resulted in drastic
reductions in electricity demand. Instead of 7% per annum increases, the United
Smteé - for example - experienced growth of only 1-2%, or even negative growth.
Reactor orders were cancelled and plant construction was delayed or, in several
cases, abandoned. There have been no new plant orders since 1878, and none
are foresecen for at least another five years. In Europe, with the exception of
France, not only economics but also a tide of anti-nuclear political sentiment,
which intensified after the Chernobyl accideht s 8topped virtually all growth of

nuclear power. Uranium prices dropped drastically and have stayed low.

25 March 92, 11.03
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The economic justification for the use of recycled plutonium was severely
eroded. In 1876, for example, in the United States "“the Generic Env-ironmentai
Impuctl Statement on the Uses of Recycled Plutonium in Mixed-Oxide Fuel in Light
Wé{er: React’ors“ » or = as it wae called, "GESMO" - based the justification for a
mixed-oxide (MOX) fuel licensing action on a reference cost of $ 28 per pound of
Us‘O,‘ with a range between $ 15 to $ 56 per pound at 1976 pi‘ices. The study
stated that "... it is judged highly unlikely that the price of uranium will be
significantly reduced from $ 28". The price of uranium today is in the range of
$ 8 to'$ 10 per pound. '

There are justifications other than economic ones f‘or the reprocessing
option - for example, the energy independence justification. Another
justification is that the disposition of reprocessed waste is simpler and more
envifonmentally aécéptable than the spent fuel di‘sposal method agsociated with
the once-through fuel cycle. These justifications affect the decisions taken by
governments in {rying to meet thelr countries' energy and environmental
objectives. Here in Japan, they are certainly involved in the decision of the
Japanese Government to pursue a program of recycling and eventuully of breeder:

reactor deployment.

Whatever the non-economic justifications for the recycling option, erosion
of the economic justification for using isolated plutonium in MOX fuel has led to
a rapid curtailment of Investment in new MOX fuel fabrication plants and to long
delays in the commissioning of those plants which were-under construction. This
siluation Is expecled to continue at least until there is major turn-around in

nuclear power plant orders and construction.

The isolation of plutonium from reprocessing and the scarcity of MOX fuel
fabrication capacity are together resulting in an increasing amount of isolated

plutonium - & plﬂ‘toniﬁm‘SfoCkpile that will exist well into the next century. .

25 Harch 92, 11.44
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(Slide 2)

* Let me illustrate this point. The JAEA recently put the total capacity of the
- world's nuclear power plants in 19580 and in the years 2000, 2010'at.325, 387 and
456 Gigawatt (electric) respectively and the quantities. of spent fuel arising in
those years from electricity generation by those plants at 9700, 10 600 and 12 000

tone (heavy metal) respectively.

The fissile plutonium in those quantities of spent fuel amounts to 46, 50 and

58 tons respectively.
(Slide 3)

In 1990 the spent fuel reprocessing capacity avallable in the yvorld was 4100
tons (heavy metal), and the amount of fissile plutonium isolated by reprocessing
in that year was roughly 14 tone. The reprocessing capacity available worldwide
in the year 2000 Is expected to be 6800 tons. (heavy metal), and the amount of
fissile plutonium isolated by reprocessing in that year is expected to be‘rqug}ix_ly
25 tons.

(Slide 4)
‘There are at present MOX fuel fabrication plants at six locations in the
‘'world. In 1990 they had an annual fabrication capacity of 95 tons and required
-about 4 tons of fissile plutonium per annum.

(Slide 5)

. It is expected that in-the year 2000 they will have an annual fabrication

capacity of 430 tons and require about 19 tons of fissile plutonium per annum.

25 March 92, 11.03
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n 1990, less than 30% of the amouht of fissile plutonium isolated by
reprocessing was incorporated into reactor fuel. In the year 2000, the figure will
probably be around 75%. It is expoected that this imbalance between fiséile
plutonium production on one hand and the demand for fissile plutonium for fuel
fabrication on the other will, during the period 1990 to 2000, result in the
stockpiling of 110 tonnes of fissile plutonium. In addildon, the news media are -

carrying reports about 150 tons of fissile plutonium already stockpiled in Europe.

We should note that these forecasts are based on the optimistic assumption
that the currently planned MOX fuel fabrication plants - for which construction
dates have not yet been decided - will actually be built. If the plants are not
built or if construction schedules aré streiched oul, the problem of stockpiled
plutonium will be exacerbated. Because of the need for security, safety and
radiation protection measures, the capital requiremenis of MOX fuel fabrication
plants are much higher than those of fuel fubrication plants processing
non-irradiated uranium. Moreover, dacisions to imfest in MOX fuel fabrication
plants are extremely dependent on expeciutions about the development of nuclear
power and the supply of and demand for uranium und enrichment services - and,
as already indicated, there is Httle lkelihood of significant increases in these

areas over the next 15-20 years.

In addition to this excess of civil plutonium, attention is now focussing on
the large amounts of fissile material that may be isolated if nuclear warheads are
dismantled in the former Soviet Union and in the United States. For the United
States, the Uranium Institule has glven an estimate of 100-110 tons of plutonium
and 500-550 tons of highly enriched uranium; the corresponding estimate for the
former Soviet Union is 100 tons of plutonium and 400-500 tons of hiéhly enriched

uranium.

25 March 92, 11.03
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For many reasons, it has been long-standing policy to keep military and
civillan nuclear materials separate. Howevoer, the optdons belng discussed for
disposing of nuclear warhead material include burning it in reactors. Again
according to the Uranium Instltute, the material in question would corruspond (in
terms of natural uranium equivalent) tv uboul five years' reactor requirements of

the Western World.

There are many obstacles to using such material for civilian purposes, and
it would certainly be ye‘ars before it is used in this way. However, material
released from military stockpiles should be regarded as a potential source of fuel

for civil reactors and as a factor influencing the economics of the nuclear fuel

cycle.

Even if one disregards the fissile material from nuclear warheads, the
excess of isolated fissile plutonium from civiliun nuclear programmes poses & major
political and security problem worldwide. Although plutonium from power
reactors tends to be impure - containing significant amounts of non-fissile
isotopeé - and not ideal for nuclear weapons fabrication, it can nevertheless be
used for this purpose. Accordingly,it will have to be stored under conditions of

strict security and safeguards accountability.

The accumulation of isolated plutonium could, of course, be avolded either
by increasing its use in reactor fuel (for example, in MOX fuel) or by reducing
its recovery in reprocessing. In this context, it may be noted that in a document
entitled "Nuclear Fuel Recycling in Japan" the Japanese Advisory Commitiee on
Nuclear Fuel Recycling has stated that "it is a national principle that Japan will
not possess plutonium beyond the mmount required o implement nuclear fuel
recycling pfog‘x‘ammes“ . We should all welcome this statement, for it is conslstent
with the IAEA's statutory posltion regarding the avoidance of excess fissile

material.

25 Mareh 92, 11.03

IV-2-6



From a security point of view, lsolated plutonium is best kept in reactors
- in the reactor fuel. Given the current availablliity of very low-cost uranium for
reacior fuel, there would appear to be little incentive to invest in addjtionéJ
facilities for the use of plutonium in commerciul power generation.' As we have
already seen, the adverse economics of MOX fuel utilization compared to the
utilization of fresh, low-enriched uranium fuel will probubly persist well into the
next century. Thus, there is little help to be expected here in dealing with

surplusa plutonium.

There are other options for using or disposing of excess plutonium. Tor
example, special "once-only fast-burn" reactors would not only dispose of excess
plutonium but also help in increasing enefgy supplies. The Japanese Sciénce and
Technology Agency has proposed such a reactor as uv means of dealing with
plutonium resulting from the dismantling of nuclear warheads. This option is a

long-term one and as yet untested. However, it deserves further serious study.

There is no doubt that the process of finding ways 1o deal with the growing
stockpile of plutonium and to achieve its safe and secure use in power‘ generation
will be a long one. Certainly, major breakthroughs are not to be expected before
the firstl decade of the nexti century. We must accordingly facé up to thé question
of the long-term storage of plutonium - or rather the question of the desired
extent of international involvement in long=-term plutonium storage. The IATA
carried out an intensive International Plutonium Storage (IPS) study during the
period 1978-1984. However, the IPS study did not lead (o a consensus among the
participating Member States. Perhaps the time has come to revisit this concept.

Under Afﬁcle IX of the IAEA Statute, Member States may make special
fissionable materials available to the IAEA, which is responsible for storing and
protecting them. The materials may be stored by the Member State concerned or,

with the agreemernl of the 1AEA, in an IAEA depot.

25 March 52, 11.03
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In 1989; in a communication addressed to Soviet Foreign Minister Eduard
Shevardnadze, and more recently, in a letter addressed to Russian President
Boris Yeltsin, the IAEA'S Director General, Dr. Hans Blix, offered the services
of the TAEA in safeguarding plutonium anéi highly enriched uranium discharged
from dismantled Sovict weapons. In January 1992 the Direclor General wrote,to
the Foreign Ministers of China, Irance, Russia, the United Kingdom and the
United States referring to Article 1X and reiterated the IAEA's offer "to verify
the continued peaceful storage or use of this nuclear material" - provided, of

course, resources were made available to the IAEA.

The sltuation regarding pjutonium has changed drastically since the IPS
study, but many findings of the IPS study are still ugseful. Placing the plutonium
in a given country under an 1PS regime, thus creaiiug greater transparency,
might lead to greater understanding in neighbouring countries for the uses to

which the plutonium is ultimately to be put.

Interestingly, in a paper prepared for the 1888 JAIF Conference, Dr. Wolf -
Héfele, former Chairman of the Board of the Jilich Nuclear Research
Establishment in Germany, commenting on the desirabilily of moving forward with
liquid-metal fast breeder reactors, noted the need {uv deal with plutonium
build-up. He said “"The approach of having an International Plutonium Storage
handled by the JAEA appears in a new light - So far all these negotiations started
from the vilewpoints of plutonium storage, dispusability, and sovereignty.
Environmental compatibility of thousands of tonnes of plutonium could be a new
element. The idea of Reglonal Fuel Cycle Centers that was considered by the

IAEA in the seventies should be reevaluuled in such a context." .

Summarizing briefly, decisions are urgently needed regarding the future
use and/or disposition of plutonium. As a result of nuclear fuel reprocessing, and

potentially as a resull of nuclear weapons dismantling, in the foreseeable future

25 March 92, 17.02
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the supply of plutonium will far exceed the industrial capacity to absorb

plutonium into peaceful, commerciul nuclear industrial activities.

The uncertainty surrounding the fulure size and shape-of nuclear power
makes it highly unlikely that new investment decisions to alleviate this mismatch
will be made in the near term. It is thus imperative that decisions 'be'ta'ken now
regarding plutonium storage that meets rigorous safety and security

requirements.
(Slide 6)

The IAEA is ready to
(a) offer an international forum for the exchunge of

information on this important subject; and

(b) participate in organizing the international storage or
disposition of plutonium at the request of Member States
- including Member Siates wishing to place their

plutonium under "international supervision".

25 March 92, 11,03
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25th Annual cOnference, Yokohama,
April 8-10, 1992

BNFL VIEW
by L. N. Chamberlain

I start from a belief that nuclear power will make - indeed
must make - a growing contribution towards meeting the world'’'s
energy needs. It will do so alongside growing emphasis on
energy conservation and renewable forms of energy.

An ilmportant argument in favour of nuclear power is that it is
environmentally friendly. It is an argument that is
increasingly being accepted by environmental activists
themselves. As we all know, great care has to be taken in

. design and operation of nuclear facilities. There must be well
thought out and sffective routes for management of wastes, and
responsible and efficient use of the natural resource that is
the raw material of nuclear power: natural uranium. This is
where recycling comes in. .

The use of recycled uranium and of plutonium extracted from
spent nuclear fuel is an important expression of the
conservation of an earth resource. It is the duty of the
nuclear industry to provide this cycle safely and efficiently.
Without it we could and should be accused by environmentalists
of being profligate with the resources entrusted to us. With
it we can legitimately claim that nuclear power is a virtually
renewable energy source it its own right.

The reprocessing of spent nuclear fuel not only permits the
recycling of the uranium and the use of the plutonium. It also
provides for effective management of the fission product waste.

We cannot afford to throw reusable uranium or the plutonium
away: they are too valuable as energy resources. NoOr can ve
afford to carelessly discard the waste fission products.
Reproceesing gives us access to the unused energy resource in
irradiated fuel. It also puts fission products in a form that
makes them accessible for a stage by stage programme of waste
management, leading to ultimate disposal.

I am proud to be able to say that over 60% of the fuel in our
AGR power stations in the UK has been made from recycled
re-aenxriched uranium,

Reprocessing, waste treatment, reprocessed U conversion,
re-enrichment and MOX fuel fabrication - these technologies are
all available and in use. It is up to my side of the industry
to provide them cost effectively and safely. It is up to the
regulators to provide the necessary framework to enable us to
do so and up to utility fuel managers to plan for their use.

Iv-3-1



I hope that other nuclear programmes will follow the example of
the UK and Japan and adopt the full fuel cycle with
reproceseing and effective waste management, reuse of the
recycled uranium and the burning of the plutonium in MOX fuel.

Any other philosophy is economically, environmentally and
morally flawed.

IV-3-2



SUMMARY OF PERSPECTIVES
Thomas L. Neff

The issue of nuclear fuel recycling, which was an essential part of the
nuclear vision of the 1960s, has become increasingly difficult over the past
thirty years. Arguments have involved questions about (1) the practical
value of reprocessing and recycle, and (2) the relationship of reprocessing
and plutonium shipment and domestic civilian use to international
non-proliferation concerns.

These issues have been greatly complicated by several recent
developments: the breakup of Soviet Union and the reversal of the
super-power arms race; the success or near success of clandestine nuclear
weapons programs even among signatories to the Non-Proliferation Treaty;
and, the slowdown of plutonium utilization in Western Europe on economic,
technical, environmental, and waste management grounds.

While Japan’s program is primarily its own concern, and while Japan has
excellent non-proliferation credentials under the existing non-proliferation
regime, international nuclear regimes have been shaken and challenged by
events in Iraq, North Korea, and the breakup of the Soviet Union. It is
likely that approaches to non-proliferation will have to be changed. -

Effective changes may require fundamentally new approaches and not just
incremental modifications of the NPT and IAEA systems. The effort to
achieve this will require close cooperation and tradeoffs--perhaps even with
domestic programs--among leading nations. If this cooperation fails, there
is likely to be increased conflict over national and international policies,
including use of plutonium.

o Practical Value Issues Internationally, the value of plutonium
reprocessing and recycle--for economic, technical, waste management,
and energy security objectives--has been increasingly questioned.
These are obviously matters. for national decisions, but decisions
increasingly take place in an international context and can have
international implications.

Most economic studies now show that the cost of MOX fabrication makes
LWR recycle uneconomic, compared to conventional uranium fuel, even
if the cost of the plutonium is taken to be zero; if reprocessing
cost is included, there is a substantial economic penalty.

There are new questions about whether it is technically possible to
obtain high burnups from MOX fuels; this raises questions about the
economic and technical performance of MOX fuels compared to
conventional uranium fuels. '

There has long been a debate about whether reprocessing and recycle
makes waste management and disposal cheaper, safer or more
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environmentally attractive, compared to disposal of conventional
spent fuel. There have been recent shifts away from the view that
reprocessing is necessary or desirable: Germany and Scotland, for
example, have now changed policies to allow storage and dlsposal of
spent ' fuel, without reprocessing.  In principle, there may be
advantages to separating all actinides from spent fuel and burning
them in reactors. However, under all current European and Japanese
reprocessing plans, actinides will remain in vitrified wastes and
must be disposed of. It would be nearly impossible to recover them
later for burning.

The debate over reprocessing obscures the fact that the fundamental
problem that has not been solved by any country is the ultimate
disposal of nuclear waste in any form. Reprocessing and recycle
may - have relatively little effect on disposal, except perhaps to
delay public and political attention to the ultimate disposal
problem.

Energy security is a matter for individual nations to decide.
However, the cost of conventional reactor fuel has declined greatly
since reprocessing decisions were made and the rate of recovery of
plutonium seems to be greater than can be utilized. The glut of both
uranium and plutonium has been increased by events in the former
Soviet Union, and by the release of large amounts of uranium and
plutonium from weapons programs. This will keep prices for fuel from
rising for many years.

There does not seem to be any way to use all of the civil and
weapons plutonium in the next few decades. Weapons plutonium alone
would be more than enough for research and reactor use for several
decades, even if there were no more reprocessing. From a practical
and public perception perspective, it may thus be better to focus on
solving the surplus plutonium storage problem (either in spent fuel
or in separated form) than to seek incremental ways to use plutonium.

Soviet Breakup and Reversal of the Arms Race The breakup of the
Soviet Union is leading to fundamental changes in international
security regimes, including that relating to non-proliferation. For
more than four decades, East-West tension was the dominant factor in
international security, with the U.S. leading the Western alliance.
- Non-proliferation policy was usually of lower priority and something
to be overlooked if it got in the way of unity against the Soviet
threat.

Today, the U.S. is cutting back not just its nuclear arsenal but also
its conventional forces. Future security concerns are likely to be
regional in nature, requiring regional solutions. Proliferation will
undoubtedly be a central issue, and thus come to have higher relative
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priority, in Japan and other -nations, as well as in the U.S. ThlS
has a number of 1mphcat10ns for the use of plutomum

With the end of the Cold War and the increase in the number of de
facto nuclear states, there is a fundamental question -about the
assumptions underlying the NPT and the distinction between peaceful
and non-peaceful uses of the atom. The NPT was based on a division
between weapons and non-weapons states, with non-weapons nations
assumed to be able to pursue all p0551ble nuclear technologies
without concern about undermining the basic principle of the security
regime. That basic principle is now obsolete.

The barrier between peaceful and non-peaceful uses was thus
geopolitical and not technical in nature. Today, this barrier needs
to be reconstructed to reflect new regional and international
realities. The central problem is now more technical than
geopolitical: access to weapons-usable material is now the primary
barrier to weapons acquisition. Even domestic actions on use of such
fissile material--with plutonium the most difficult 1ssue—-rnay affect
regional and international nuclear security regimes.

Political control over the vast nuclear enterprises of the former
Soviet Union is still uncertain; much appears still to be in the
hands of newly entrepreneurial managers and former officials, many of
whom are seeking alliances with Western companies. Great caution is
necessary in dealing with these situations, since unexpected
environmental, non-proliferation or other consequences could shake
public confidence and harm Western nuclear programs.

The health and environmental consequences of decades of weapons
programs--most of which are associated with plutonium production and
handling--are only beginning to emerge, especially as the veil of
secrecy is pulled back in the former Soviet Union. Despite
differences, there is -danger of a ‘spillover" effect on public
perceptions of nuclear activities, and especially those involving
plutonium. It would be unfortunate if such spillover effects
undermined the basic acceptance of conventional nuclear power.

Weapons dismantlement in the U.S. and the FSU will result in the
release of a minimum of 10 to 15 tonnes of weapons-grade plutonium a
year, probably - greater than the flow from projected civil
- reprocessing. Because of its purity, weapons-plutonium has higher
energy value and lower handling costs than civil plutonium. Unlike
the plutonium in spent fuel, weapons plutonium is already separated
and must be made secure. This will increase the scrutiny given to
civil reprocessing and plutonium shipment and use, increasing the
attention given to linkages to security issues.

Even if a domestic cost/benefit analysis appears to favor
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reprocessing and recycle, changes in the regional and international
political context, and spillover - from concerns about weapons
plutonium activities, may suggest that near-term “industrialization"
- of plutonium use results in more problems for both nuclear power and
“international security than it is worth. ;

Perspectives on_Japan’s Role Japan now has the leading role in
the world in encouraging reprocessing and recycle and will be a very

visible player in ‘many issues involving plutonium separation,
storage, shipment and use. There is a possibility that Japan
could--in the long-term--play a constructive role in solving the
problems associated with huge inventories of weapons plutonium,
‘emerging environmental disasters associated w1th prior plutomum
activities, and proliferation activities.

:However, it is also possible that these problems could severely
damage not just Japan’s own reprocessing and recycle programs, but
also its conventional nuclear power program. If failures to control
plutonium and its environmental and proliferation impacts--which are
unfortunately likely--become associated in the public mind with
Japan’s own plutonium-related activities, those activities may be
harmed. To the extent that recycle is publicly seen as an essential
part of conventional nuclear power (for fuel or waste management
- purposes), utility use of conventional nuclear power may also be
hurt.

This problem is partly one of timing: Japan’s major initiatives--
symbolized by the first sea shipment--are coming at a time of intense
concern over activities in Iraq, North Korea and other nations,
failures of the non-proliferation regime, and growing attention by
the U.S. and other nations to proliferation as the primary regional
and international security threat. They also coincide with  the
emergence of major new problems associated with large volumes of
weapons plutonium and revelations about environmental 1mpacts of
plutonium-related activities.

Efforts to deal with weapons plutonium problems are highly sensitive
and initiatives that link weapons plutonium to civil uses appear both
premature and §)otentlally dangerous to civil programs. The situation
in the former iet Union is extremely complex and until political
integration and control is clearly demonstrated, alliances with
subgroups promoting commercial convers1on of weapons activities carry
many risks. : ,
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