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Mori: The development of nuclear

energy in Japan is beginning tO move

along the lines of a new long_term out_

look, it being projected that nuclear

power has come to stay and that a

greater cOntribution will be made to

international society.  Now, at the

beginning Of 1988, three Japanese

leaders of nuclear energy have been,

in宙ted by/1ιοれsれ Japα n tO frankly

discuss  all  problems  confronting

Japanese nuclear interests.

First, let us see the profiles of the

three leaders. M■ .Iida,vice‐ president

of Kansai Electric Power co. and

chairman of the nuclear development

pOlicy cOuncil of the Federation of

Electric Power Companies, is among

the most active promoters of the pro_

gram fOr industrialization of the nu_

clear fuel cycle in Shilnokita,Aomori

Pref.

Mr.Ishiwatari is wen known for his

past services in the Science and Tech_

nology Agency as Director General of

the Atonlic Energy Bureau and as

Vice‐Minister for Science and Tech‐

no10gy.  He is now vice‐ president of

the Power Reactor and Nuclear Fuel

Development Corporation(PNC). He

is promoting the development Of in_

dependent  technologies  and  their

transfer to the private sectOr fOr the

industrialization of fast breeder reac‐

tors and other new type reactors,as

well as the nuclear fuel cycle.

MI. Kondo, professor Of engineer‐

ing at the University of Tokyo, is in

charg0 0f reactOr design engineering

at the university's nuclear engineering

research facility.  Recently,when the

Long_Term Program fOr Development

and Utilization of Nuclear Energy was

drawn up,his ser宙 ces as a brain truster

were used to set a course of deve16p_

ment from considerations of reactor

type strategy and the nuclear fuel

cycle.

Mori:  We saw an epoch_making
event relating tO the peaceful uses of

nuclear energy last year,as the leaders

of the United States and the Soviet

Union signed a treaty for elimination

of intermediate‐range nuclear forces

(INF).I believe that from a broad
pOint Of view this can be expected to
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have a far‐ reaching effect. Five years

agO,as you know,Chairman Arisawa

of the Japan Atomic lndustrial Forum

appealed to the United Nations general

assembly for disarmament,thrOugh a

document based on a JAIF resolution.

The document said that the propO‐

nents Of peaceful uses could “not

really  see  peaceful  uses  come tO

flowering unless nuclear weapons are

elinlinated."   We suggested in this

statement that nuclear weapons should

be dismantled and the material used

for peaceful purpOses.

Then the situation began tO move

in the direction mentioned,and people

were taking a keen interest in ap_

prOaches made from this pOsitiOn.

This was followed by the INF
treaty being signed. It is tO be hoped

that this will have a favorable effect

on the peaceful uses of nuclear energy

in 1988.

In  this sense,  the international

framework of nuclear non_prolifera_

tion remains important. However,the

immediate task before Japan is the

nuclear c00peration agreement it has

with the United States.  The revised

agreement is yet to be approved,

though nOt ratified in the strict sense

of the word. I think we should begin

with a discussion on what implica‐

tions this has for us....

Iida:  Governmental efforts have

come a long way in the direction you

mention.  But l believe INF is still

a controversial problem fOr discussion

in the next session of the U.s.

Congress.  And it coincides with the

debate on the  」apan‐lJ.S.  nuclear

agreement. There is no knowing what

will be the outcome.  Even if the

agreement  is approved, other bills

could make it conditional.  If they

should  make  plutonium  transpOrt

practically impossible, it would be

disastrous.  Since we are fully pre―

pared to undertake this with top
priority on safety,we sincerely hope

that debate will be sufficient to clear

the way for implementation of the

agreement.

Since   long   inter‐ governmental

negotiations have been held for the

Japan‐ UoS.nuclear agreement,the U.S.

government should also make it a

pOint Of hOnOr to have the agreement

approved.

So far that has not been the busi‐

ness of the private sector, other than

some approaches to inmuential Con‐

gressiOnal sources who nlight be ready

to show understanding fOr the agree‐

ment.  But there are many c五 tics in

the UoS. cOngress, and l would like

to have our American colleagues use

their influence to persuade them.

Mori: Yes. I would say it's a very

important agreement for both the

United states and Japan.

Iida: Since it means a plus to both

countries from considerations of nu‐

clear non‐ proliferation, it must by an

means be cleared.

Mori: Yes. One question,among
others,  is  whether  we can assure

safety,or physical protection,for the

air transport of plutoniunl on its way

fronl Europe back to 」apan.  This is

the point on which we face criticism,

and Mr.Ishiwatari is grappling with it

with American cooperation.  But I

don't understand it when l hear
fantastic ideas, such as suggest crash‐

ing an airplane by way of trial.  Did

experiments bring you,Mr.Ishiwatari,

a reaHzation of some prospects you

can see?

Ishiwatari:  Since NUREG 0360
has been set up with the understand‐

ing that transpOrt casks may actually

be dropped by way Of trial,our basic

understanding is that if casks equal to

such a test can be developed, there

will be nothing to wOコ 蠅″abOut.

On the other hand, it would seem

to me that the spirit that underlies

the negOtiatiOns for INF elimination

is the same as the spirit that rnotivates

Japan tO assure safety for the return

and use of plutonium.  There may

appear to be a difference between

these two positions, but plutonium

is the pOint at which they meet on

conlmon ground.   since Japan has

always insisted On peaceful use and

safety, I think we must convince the

U.S. Congress by all means that

this attitude will never change.

Mori:   When planning tO make
crash tests from all angles at the speed

of 500 km per hour, laymen,if told

that the tests will prove nothing unless



they  are  made at cruising speed,

would think that the stricter condi‐

tions could better serve the purposes

of verification.  But that is not the

case,is it?

Ishiwatari:   An airplane flying

normally at l,000 kph,when seen by

its performance, would not suddenly

crash at the salne speed.  Nor is it

likely to collide at the speed of l,000

kph.   Since a crash would most
probably happen at the airport when

the airplane is taking off or landing,

accident data have led us to set the

standard of 500 kph. The trial target

that a collision would cause casks to

hit is made artificially not to be

changed, and the shock fronl it, ac‐

cording tO some analyses, would be

greater than it would be at l,000

kph.  There are certainly apprehen‐

sions felt in Alaska. That is prilnarily

a concern of the U.S.gOvernment,but

Japan is cooperating in one way and

another.   Anyone entertaining ap_

prehensions will have to be given a

satisfactory explanation.   For we

are the only country to carry pluto‐

nium in large quantities and over great

distances.  There are movements of

plutonium in Europe, too, but we

must be aware ofthe fact that we need

to have it travel enormous distances

over the continent.

A crashed airplane could serve as

a big cushion for the casks it carries,

and the shock nlight be lessened for

them.  The question is what that

would mean technically. For military

purposes, I have been told that the

U.S. is making dropping tests,setting

some solid target for casks to hit to

see what win happen if they are
dropped from 10,000 meters.  Con:

gressiOnal actions have been taken to

attach additional conditions, which

hardly make sense technically.Pro‐

posed test methods are not clear

enOugh for us to see how they will

actually apply. I understand,though,

the argument that they would better

serve for the purpose of clarification.

Iida:   That could cause further

delays.

Ishiwatari:Yes.

Mori: But you are engaged in the

next experiment to be made this year,

6

arn't you?

Ishiwatari: Yes. I am planning tO

make some better improvements this

year.

Ⅳlori:   It is reported that INF

elimination will make 10 o■ 20 tons of

pure plutonium 239 available. Prof.

Kondo,what would you do with that

if you could have it free of charge?

Kondo:  The Soviets at the recent

lnternational  Conference  on  Fast

Breeder Reactor Systems at Richland,

WashingtOn,U.S.A.suggested that INF

elimination would release tons of

plutonium. They proposed using it in

nuclear power plants. It is rare for the

Soviets to propOse peaceful uses of

plutonium. They do have FBRs,but

don't use plutonium. Perhaps others

in the conference were aware of this

background when they applauded the

So宙et proposal.

I was told later that even Americans

associated with the Sierra Club,which

Opposes the use of plutonium, have

taken a stand for the recycling of

plutonium released as a result of INF

“elimination."

Mori:  The Sierra Club is rather

sensible.

Kondo:  As a matter of fact,the

proposition is not the kind of a thing

that has a zero converslon ratio,

which could reduce it to nothing if

burned. But the likelihood is that it

is  something  acceptable  even  to

environmental protection groups. AsI

see it,if that is how the utilization of

plutoniunl begins, it could be the

beginning Of its utilization on a larger

scale.   For it's something like that

that makes things change.

Mori:  Is that cOnsiderably differ‐

ent? Ordinary FBRs are designed to

a1low for 70% or 80% content of
Pu‐239.

Kondo:  Yes, is different.  But

since itis not more than 2%to 3%that

comes in for Pu‐ use in thermal re‐

actors,the content does not count for

much.

Mori: So Pu‐use in thermal reactors

won't gO a long way. It would not be

enough.   I would cOnsider some
better use....

Kondo:No.You need to feel free

to use it. Whatisimportant to do now

is not to gO into details, but give an

impetus to the use of plutonium as

fuel. That is the position we take on

the proper utilization of nuclear

energy.

Mori:  At a time when energy
demand is slow to rise and there is an

abundant stock of uranium,it inay be

hard to understand why Japan rushes

for the utilization of plutonium. Of

course,we are not rushing fOr it with‐

out cominercial considerations.  But

how would you explain ouridea for all

that?

Iida:  That is a question for when

we  began reprocessing.   What  is

reprocessing fOr?   For one thing,

plutonium should not be left as spent

fuel, but should rather be separated

from waste and put to use as fresh

fuel, if only to serve the purpose of

nuclear  non‐proliferation.     For

another,when seen over the long run,

uranium is a limited resource that will

run out in the future,and if effective

use is to be found for it,you'1l have to

begin wOrking early toward plutonium

utilization, so that a certain level of

technology will be ready for it. But

the fact remains that there has been a

string Of minOr delays in the program

frOm its inception, and now there is

a  considerable  time  lag  between

reprocessing and plutonium utiliza‐

tion. The idea itself has not changed,

I believe. So l hope poople will come

around to the view that plutonium

recycling in LWRs is the prelude to

the full‐scale utilization of plutonium

Iida
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in the future.

Mori: People will get used tO the

idea....

Iida: I hope people will get used tO

plutonium utilization。   lt would cer‐

tainly be mOre advisable to use pluto―

niunl in LWRs than to leave it at the

risk of being used eventually for

something unthinkable.   Americans

have been arguing fOr sOme time that

it would be poor economy to recycle

plutOnium in LWRs. But that is not

convlncing enough fOr us to change

the course we have followed so far.

I would think that the FBR,for all its

delay in development,should be taken

g00d care of as the most pronlising

application  for  plutonium  in the

future.

Ishiwatari: If nuclear fission energy

is for people to get along with Over

a10ng time span,it lnust be considered

in terms of several hundred years,at

least.That's why it seems advisable to

make an approach run for the use of

plutonium so that people can begin

tO get used to it. It would not be

proper to leave it now and argue that

it is a little expensive.

Iida: Like nuclear power genera_

tion, it's a source of energy brOught

about by technology and sO must be

maintained on as high a level as is

practicableo Some argue that yOu can

let it rest for a while and resume it

、vhen the need arises.But l would say

it's not as easy as that to deal with it.

Mori: When we were at work on

the Long_Term Program,we had a lot

of debate on something like that, as

well as the relevant infrastructure,the

prOblem of physical protection and

the handling of plutOniunl, which is

quite different from uranium .…  In

Germany they have stocks of plui
tonium brought together t0 0ne 10ca‐

tion,and there is one company using

it.  Perhaps Japanese electric utilities

have not yet gotten around to thinking

like that,but they may be in need of

something like it. I hope they will see

what they can do...

Iida:There was a time when ATRs

came up for discusslono Some were

arguing that ATRs,reactors different

from LWRs,would pro宙 de a better

use for plutOnium in consideration of
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nuclear non‐ proliferatiOn.But because

great cOst is involved,ATR proieCtS

were reduced to one unit at ohma...

Mori: ATRs did not prove to be
successful enough.  But plutonium

utilization in LWRs should be done at

one place, rather than be scattered

each fOr snlall scale operation...The

Germans get their plutonium brought

to one location,money gOing with it,

for use as a centralized system.

Kondo: Yes. They are consldering

a system like that.

Mori: They hand Over their plu‐

tonium, along with money, to where

it is to be burned.

Iida: In Japan we have PWRs and

BWRs. Since plutoniunl is to be re‐

cycled in grOups of sOme ten units,

you can't have it take place here and

there separately. You have tO restrict

it to some specific units where MOX

fuel can be used.

Mori: The question is which is
easier for its use,PWR or BWR.If

it is easier to use one reactOr type

rather than the other,the choice may

fa1l on that. The idea was Once con_

ceived that equal use for both types

would make up for the poor economic

advantages of the reactors.

Kondo: QuestiOns a五 se as to the

way of thinking abOut the infrastruc‐

ture. Plans are afoot to see that plu‐

tonium is recycled in ten Of the
l,000‐MW units at some tilne around

2000.But problems remain over what

Mr.Mori has iust pOinted out,name‐

ly the question of econonlics,as well

as that of public acceptance, because

discussions are still insufficient on

what to do about fuel fabricators.The

questiOn whether reactors for the use

of plutOnium should be centralized

or dispersed,as l see it from an inter_

national point of view, is not a sensi‐

tive  matter  for  consideration  in

Japan,because it'sasmaり country.

However, fuel fabrication plants

are, I think, primarily an econonlic

consideration which cOuld have a

bearing On physical protectiono So

it will be necessary to centralize

them. Bullding such a plant next to

a reprocessing plant is open tO ques‐

tion. Fuel fabrication plants have so

far been allowed to exist without

serious consideration being given from

a10ng_range point of宙 ew to the way

they should be. The way they are is

not exactly the best that can be ex‐

pected Of them. So l don't see why,

in the age of plutonium, fuel could

not be fabricated in some different

fashion. I do not intend to insist,

but l would suggest that some 10ng_

range cOncept should be established

that wnl rather use physical protec‐

tion and other considerations as the

reason for arguing that effOrts should

be made toward centralization in
pursuit  of  econonlic  advantages.

Lowering fuel cOsts is an ilnportant

problem to be resolved in the years

aheado When l hear some argue that

fuel rods, after being turned out at

the place where they are manufac“

tured, shOuld be moved again fOr use

somewhere else, perhaps either in the

宙cinity Of PNC installations or in

Shimokita, I wonder what sense of

management they have. I presume it

is an argument Of thOse who cannot

think in terms of a 10ng_range cOn_

cept.

Ishiwatari: The circumstances are

such that you can hardly make it

understood that “plutonium will be‐

come tangibly centralized as a neces‐

sary consequence, or will be brought

under a proper form of cOntrol, and

never  will be aimed to  centralize

facilities for MoX fuel fabrication."

Iida: Interest centers on the fact

that plutonium is cOntained in MOX

fuel. If you tell poople that 
“plu‐

tonium covers a considerable pOrtiOn

of the LWR fuel in service,''they are

startled. Even if the quantity con‐

●ined iS different, they say, “It
makes no difference how much there

is." It is sOmething beyOnd their

understanding, and they regard plu‐

tonium as a problem that has c■ opped
up suddenly.

Mori: Some quantities are actually

burning now.

Kondo: If l can add something tO

what l have iuSt Said,I'1l say that,

with regard tO uses for plutoniunl,the

social circumstances in Japan are such

that industry leaders may not have

misgivings  abOut  fuel  fabrication

plants being scattered around this



country. But the question remains

if this can be an example to the world。

I would think this is the most impor‐

tant point we'1l have to consider for

the future. Japan is gOing tO set a

precedent as the third country after

France and West Germany to utilize

plutonium.So we must build a system

that will be acceptable to average

society, if we are to discharge Our

responsibility as a predecessor.

Ishiwatari: That reminds me that

Japanese society is a little different.

Mori: That's true.

Ishiwatari: So l feel there is a gap

in the way of feeling O■  thinking

about physical protection. This is a

problem to be tackled from a g10bal

pOint of view.

Mori: Do you feel from your posi‐

tion,which actually gets you involved,

that there is a gap1/2

1shiwatari: We can hardly think

other than in logical terms limited to

small areas around us.I am afraid we

might eventually be carried away by

our everyday concerns.

Kondo: You have a g00d initial

design. In other words,you take care

to build a complete system whose

day‐to‐day operation will not be‐

come a matter of concern. Let me say

again that l think that is an ilnpor‐

tant point. It is the idea of building

a system that will not become a
matter of concern later on. So far,

that has been considered, for some

reason or other, independent of the

problem of reprocessingo Now,when

you take the economics of a total

system into account,considerations of

physical protection wll probably lead

you to see the merit of centralization.

Since one maior reaSOn we have to

show to internatiOnal society for

deciding tO utilize plutonium soon

is the econonlic advantages that it

will bring, considerations of physical

protection and economic performance

wil naturally bring us a fuller realiza‐

tion of what kind of precedent we

should set to the world。

Mori:Yes.

Ishiwatari:Since Japan is a maior

energy‐consunling cOuntry,I think we

should accept the responsibility of

Japan to human society for using more
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energy than most others.So we must

do our best to win worldwide under‐

standing Of the idea that we should

redouble our technical efforts to find

uses of energy that cOme through the

application of technology.

Kondo: And we are not the last
nation to do this.There will probably

be a lot of other natiOns to fol10w

suit, and they will see us as setting

a precedent...

Mori: Because we proceed from
considerations that gO that far, we

may have ample grounds for winning

international confidence.

■da:Yes,we may.That's why we
must be fully aware of the fact that

we are contributing。

Mori: That's so. In the face of the

great restrictions placed on us by the

United States,we have so far been on

the defensive in our argument that

Japan is different. It's about time

that Japanese realize their psycho10gi_

cal growth and develop their aware‐

ness for what you have iuSt Said.

Mushrooms after Rain:

Enrichment Processes Cttbp Up

Mori: Let us proceed to the next

SubieCto When we were about to go

ahead with the gas centrifuge process,

making machines out of steel for

uranium enrichment, a new material

confronted us, in the development

of carbon fiber. That made laser
processes available  in  AVLIS  and

MLIS.Then a chemical process ioined

them, all running parallol with each

other.

Iida: The gas centrifuge process

was tackled under PNC guidance,but

the other processes cropped up like so

many mush■ooms after rain. Among

them  is  the  chenlical  separation

process.

Mori: That appears to be arousing

attention in the western part of

Japan.

Iida: The chenlical process, which

was in the background when the Long

Term Program was under study,came

into the open soon after the study

endedo The likelihood is that it will

actually come up for consideration.

Asahi  Chemical lndustry Co. re‐

searchers grappling in earnest with

this plocess hold out high hopes for

it. I think they may fairly be given

credit for that.But l do not relish the

idea  that  electric  utilities  should

immediately finance research for it.

On the other hand,research on the

AVLIS process have begun in the form

of an association of researchers in the

private sector, but this is a very diffi‐

cult task.

Mori: Arrangements exist to con‐

tinue the study of the two laser pro_

cesses for another three years before

its results can be summed up in

1990 for comparison and evaluation

ofthe AVLIS and MLIS processes.

Ishiwatari:[■ at's right.HOpes are

held out that it will produce enough

results by 1990...

Kondo: I find the study very inter‐

esting because it reminds me of the

tilne when we decided to take up

uranium enrichment. We had a tragic

resolution or something like that when

we moved into the business on the

strength Of the presence of a giant

seller, or with the understanding that

there would be some demand for what

we could offer in Japan. Now that

several new candidate technologies

have appeared, as you say, there is

no doubt that enrichment is in the

course  of  technical  development.

There can be no better chance for a

new entrant into the market. It is a

matter of congratulation for new‐

comers that the later they come the

newer the technology with which they

can start business. Since they are

favored with this blessing, they are

ad宙sed,for all the adiuStments that

may  be required to improve this

opportunity,to take care not to miss

their chances. Of course, this may be

a matter of consideration for business‐

men.
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Since technology  finds a buyers'

market, it iS the sellers who have to

take risks to push it ahead.So there is

no choice but to f01low the rule that

the weakest goes tO the wall. For if

you start a social welfare servlce in

such a way as to please everybody,

you nlight miss your chance.

Mori:That's true.

Iida: As has been pointed out,we

already have plans On hand for the gas

centrifuge prOcess, with machines for

operation in the process,and then for

the laser process as well.We each have

gOals tO reach, such as the approxl_

mate time when they should be intro‐

duced. Now, if the chemical process

comes in,confusion will arise over the

question where it should take its place.

I would think anything that is cheap

enOugh shOuld be a1lowed to have its

way.However,Japan has a well_laid

10ng_term program, as befits its well‐

known sklll at doing things systenl‐

atically.In,oduCing the chemical pЮ ‐

cess would th■ ow it into confusion

agaln.

Ishiwatari: It would be difficult to

let everything have its rightful place.

KOndo: Europeans, notably Ger_

mans,are more sensible on this point,

as they classify technologies,sOme for

introduction in their own country

and some for transfer to, say, Brazil.

It would seem to me that the problem

with us is our readiness to``do every‐

thing in 」apan." I don't see why a

bilateral or multilateral ioint venture

could not be considered for some of

our technologies.

Mori: The Germans, however, on
one hand say that they win not take

it upon themselves to work for Brazil,

and on the other, continue to do
fundamental research to the extent

of honOring their commitments to

that country. That reflects credit on

them. In 」apan, when we decide to

quit, we quit everythingo We gO tO

the length Of scrapping all the ma‐

chines we have...

It may be necessary to a1low for

the continuation of some fundamental

research. This could help us let every_

thing h01d its right place until the

time comes for adiuStment.

Ishiwatari: Perhaps maturity has
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not arrived yet for the management

of technological developments.To our

regret, Japan does not have enough

experlence.

Iida: Uranium enrichment has been

started in Japan because it needs it

for reasons of security. It's not be‐

cause it gives us greater ecOnomic

advantages.  I  wOuld  think  there

should be more latitude to allow for

it so that security can take priority

to some extent, and beyond that,

economics  should  be  taken  into

account.

Japan is supplied with enriched

uranium not only from within the

country, but also from the United

States and France. 」apan is often

approached with foreign Offers of

enrichment servlces. So we are in

the position to compete for eco‐

nomic advantages. I feel the chenlical

process could also be listed with what

we may have to bring into cOmpeti‐

tion. Our task for the future is to

consider what arrangements should be

made to make it possible.

Ishiwatari: The task comes up

because the tilne has come when we

want to sell. Perhaps the time during

which anything the Japanese wanted

to buy was hard to come by was too

10ng fOr us to free ourselves of our

past habit and begin tO exercise our

iudgment.

Costs for lndustrializatiOn Of Fuel Cycle

Mori:  The construction of three

nuclear fuel cycle facilities in Shimo‐

kita is under the supervision of Mr.

Lda and his Organization(FEPC). IS it

gOing as planned?

Iida:  Yes. It is on course for its

destination almost as scheduled.  Al‐

thOugh it appears some nlinor changes

have to be made to allay oppOsitiOn

from different positions around us,as

is the case with most other prolects,

everything is gOing almOst tO schedule.

Mori: Has any prOgress been made

in clearing the way for the transfe■ of

technology?  I hear once in a while

Chairman Arisawa say that everything

should be integrated,or ask if every_

thing is gOing all right.  Do you find

it's getting better?

Iida:  Most distressing are the pro‐

blems of cost, because the more you

discuss it the higher it rises. The cost

will skyrocket if it is left without

taking the ecOnomics of the prolect

into account. Starting with its build‐

ing cOst at Y700 billlon,you find it

rising tO ¥800 billlon.  Since you

can't leave it to go up further, you

must do something tO stOp it.  For

this,one has to be more careful about

technical exallninations.  Because we

are working On the fLst technology of

this kind to be introduced into Japan,

the designs fOr it must be reasonable.

On the other hand,safety is a maior

consideration.  The trouble is that

there are still problems on the assur_

ance of safety. Except for some un‐

certainties still to be cleared up in this

respect,we aro on course for the gOal.

Mori: The other day,when l went

to NingyotOge after a long time, I

found the new Demo enrichment
plant  there  is designed tO ensure

efficiency.

Ishiwatari: Yes.It's a very compact

plant.

Mori:  Does architectuial engineer‐

ing cOunt for something in that?

miwatari:  I think it does, Now

some people involved in the Shilnokita

prOleCt point out with highsight that

more foresight shOuld have been used

for speeding up deve10pment.

Mori:  We have few architectural

engineers in Japan. Power plants can

be designed and built under the exist‐

ing systenl, which plant suppliers do

in their capacity. Butthey may not be

adequately equipped to work on the

nuclear fuel cycle,if it is to be rationa‐

lized. I think somoone else should be

on hand to help them. For if you let

eve=ything end as an aggregate Of sO



acadenlic circles. According tO special‐

ists sent by 」AIF to a recent inter_

national meeting, the planning Of

countries seem to be at cross purposes.

Some suggest recOmlnending One type

to developing cOuntries,and some say

they are looking fOr sOmething ``in‐

trinsically safe and free from danger,"

in consideration of the opposition

aroused by Chernobyl. There is great

diversity of opinions.

Seeing that 」apan has large‐ size

generating plants in steady operation,

there lnay be no need for this country

alone to get busy on new types, at

least if it is an LWR type. But we

might well try new ideas if they serve

technical development and for safety.

It can't be taken to mean that what

we have now is dangerous. But what

would you gentlemen think of this

prOposition? I presume medium and

small size reactors,as well as safe

reactors,are being cOnsidered by some

ten conllnittees here and there in

Japan.

Kondo:  Proponents of medium
and small size reactors have advanced

the idea with a view to discussing hOw

the nuclear industry can open up a

new market under present circum‐

stances.  The idea is based on the

advisabnity Of developing cOuntries,as

well as industrialized countries, con_

sidering smaller reactors as their choice

for future construction.  But IAEA

and surveys conducted so far put the

nlarket for the years through 2000 as

10 to 15 units. In this case,it is neces‐

sary to study if they are econonlically

feasible or not. Available at present is

a reference to their competitiveness

compared with coal.  This does not

seem to indicate the best that can be

expected from reactors, though no

definite findings are possible unless

they are compared in power generating

costs at the receiving instead of the

sending end. It is reported that in the

United States a questionnaire ad‐

dressed to some 300 companies has

revealed that such reactors reach a

peak level with a capacity as low as

100to 400 MW.

But a question arises as to whether

that is desirable or not. It is two years

since TVA stopped all its plants. For
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all that,is it wise strategy tO let more

companies there have reactors under

the conditions of  Alnerican society

for nuclear safety? The world will not

have suppliers fo1lowing a simple varia‐

tion of current business practices that

a1low thenl to sell reactors on condi‐

tion that cancellations,delays in terms

of work and everything else are left to

the responsibility of those who buy

them.  But at the same time, that is

exactly the sales point they might

like to make.  From now on, they

would like to make you feel free to

buy a plant because it works even if

your level of skill is not high enough

to control it. The second point is this:

That nuclear technology shOuld be‐

come equal to  conventional tech‐

n010gy.  I could even say that this in

itself has meaning.  In Japan, too, it

is most desirable for us to build a

plant  that  is  as operator‐ free as

possible, and at the same tilne,safe.

It might be ilnportant to explore to

find a technology in this sense. But I

am not so sure that this has to be

linked inlmediately with the idea of

finding a market for it. It has been

a customary practice for the Ameri‐

cans first to place thel■ wares on the

market and then get to work on them

if there are problems.

But in Japan, we take our tilne in

dOing research, because we want to

build to the highest point Of techno‐

10gy for our light water reactors. As a

result, if something a little smaller

prOves necessary or practicable, lve

wil add it to our agenda. That's the

way it's desirable for us to move

ahead, I think. First,we should dis‐

cuss what it is that we have to thrash

out as a checkpoint or strategy.  Of

course, some may argue that the inl‐

portant  thing about research and

development is first to“let all flowers

bloom," so that all ideas can be

assessed, and since we are at that

stage in our search, we don't have to

worry about all the propaganda it

may entail.  But l would say that if

efficient discussion is to be promoted,

at least for the purpOse of administra‐

tion, then more points should be set

outin a point‐by‐point study.

MOri: Does FEPC also have a com‐

mittee?

Iida:No.We are not actually study‐

ing the quest五 on of safety of medium

and small size reactors. The」 apanese

electric utilities are convinced that

their nuclear technologies have at‐

tained full growth.It's all very well to

seek greater safety, they would say,

but they cannot see themselves facing

such empty questions as``Is what you

have now unsafe?" Even more,they

won't have us making smaller reactors.

This is because, under the Japanese

conditions of location it's no easy task

to build a unit,large or small. Since

conditions for building a unit are the

same whether it'sl,000 MW or300～

400 MW, they say, “Except where

there lnust be a small unit,why don't

you put a large one where you can?"

If the proposition assures enough

safety for a larger unit to be built,or

could lead to the study of something

like that,then they would ioin in the

study. But feM√ of my company offici‐

als,at least,are ready to ioin the pro‐

ieCt tO build sma1l ones.

But when l think of developing

countries  planning  tO  introduce

nuclear power,I would propose that

Japanese manufacturers advance their

studies and prepare to supply the tech‐

no10gy ― but not merely for sales

purposes――to countries that may need

it.  This is the sense in which l am

recommending it.

Kondo:  At a Probabilistic Safety

Assessment(PSA)sympOSium held in

Tokyo in December,we were given the

first data to be made available on the

engineering  systenl reliability of a

Japanese plant.  They said, ``Reliabi‐

lity cannot be calculated." They put

it the wrong way. They meant that

there is a denominator with a numera‐

tor conling to zero.  As a result of

engineering efforts built up,there are

no conditions under which engineering

safety facilities cannot eventually be

available during plant operation;this is

what the data means. They have got

us that far.

It can safely be said that techno‐

10gy or maintenance has now reached

the stage of assuring absolute safety.

That's why,if anything inherently safe

is to be built,it will be little more than
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what we already have.  The pOint is

that all we can do now isiuSt tO em‐

ploy some other methods,or make use

of physical phenomena, to produce

simplified equipment and put it to use.

If this is possible,or if something like

it serves to exp10re further possibilities,

that is the way technological progress

can be made.  That's worth gOing in

for in a big way,but it does not inean

any imprOvement in safety levels.

pebble type fuel can also be tested in

it.  In this sense,before finding Out

eVerything abOut the capabilities of

their reactor type, they have made

adiuStments with the understanding

that they are advised, at the present

tilne, to have a reactOr capable Of

being used for all kinds of tests. My

understanding is that this is what they

should have done fronl the beginning.

Ishiwatari:  What Prof. Kondo has

iuSt sald is exactly what we are advised

to do at this point.

Mori: I'1l be glad if that is the case.

But l wouldn't like them to take their

time lust because there is no actual

demand yet.  It's no easy matter to

build a new type reactor and bring it

to the point Of practical application.

Kondo: I might suggest the desir‐

ability of the reactor core havlng a

uttle higher capacity.  An output Of

30 MW is a little short of what is

desired, but there is no help for it

now.  I wOuld rather hOpe that all

possibllities will be explored to use it

for tests on inherent safety and Other

matters.

Mori: Scores of years fronl now,if

there should be provlsion for a cOn‐

stant supply of gas at a temperature of

800 degrees or higher, with ceramic

and gas turbines making technical pro‐

gress tO gO with it,then such nevr tech‐

no10gies would naturally be incorpO‐

rated. For this purpOse,we'1l have to

be equipped with something equal to

the 10b. Our experience with LWRs

shows there will be no pOint in doing

anything if it is to be kept within the

linlits of laboratory research.

Now whataboutthe FBR?

More Flexibility fOr HTGRs

Mori: There was a time when hopes

were held out that high temperature

gas_c001ed reactors would also be used

for iron and steel making,for purposes

other than power generatiOn. But the

steam has gOne out of it,and JAERI

researchers at work on the HTGR have

changed its name to an engineering

test reactor, scaled it down, and gOt

down to work on it as the most im‐

portant budget item for fisca1 1988.

The gas_c001ed reactor has some

characteristics that are conducive to

inherent safety. But the circumstances

are such as to preclude the reactor

being played up and leaving it half‐

done.  I have done what l can to

support it.  But l must recan how

hard we have had to work even to get

the LWR to develop to what it is.  If

work is tO begin on the gas reactor

,ow, aiming tO find use for nuclear
energy in making irOn Or producing

hydrOgen in sOme 50 years'tilne,we

must now have some of what will be

technically necessary then.  It wOn't

be in tilne unless we start on it s00n.

JAERI researchers are advised not to

say that they are gOing to build

“a Japanese reactor that will be dif‐

ferent from fOreign reactors,''but are

requested to work toward“ somethinし

that will work fOr sure."

The other day l said to them,

``Why don't you change tO pebble
type fuel?" Pebble fuel is in use with

most others in the world.  only the

Japanese are using pin_in‐ block type

fuel.  I told them,``stop trying tO dO

it your Own way.'' They they said,

“If you went too far with yOur sugges‐

tion,you would lnake it hard for us to

get sufficient budgetary appropria_

tions."   But they have agreed to
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“a1low  sufficient me対 bility in the

prOieCt tO include pebble type as well′
'

Kondo: So far as JAERI is con‐

cerned,I understand that the way the

institute is mo宙 ng ahead with its pro_

ieCt dOes make for more fle対 bility.

Since the reactor was changed tO seFVe

engineering test purposes, it has be‐

come a test reactor with its cOre
designed fOr in‐plle testing, sO that

Kondoh

FBR Developrllent in EurOpe and Japan

Ishiwatari:  With the practical ap‐

plication of FBRs scheduled for sOme

time around 2030,there seems to be

ample time for research. But a string‐

ent condition has been attached to the

reactor,calling fOr it to become``equal

by that time to the present cOmpeti‐

tive position of LWRs." Considering

that the tilne when new technologies

have to be developed and incorporated

in the development proieCtS is thought

to be some 20 to 30 years,I see less

and less test reactors than will be

needed for F13R development.  I am
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afraid there may not be sufficient

numbers by the time they will be

needed around the world. This should

be a matter of concern;it could delay

the process of F13R development.

Mori:  “Joyo" may go some way
to meet this need in Japan.  The

Americans have something,too,dOn't

they?

Ishiwatari: May be. But l wonder

if they are ready to build a new test

reactor when their existing One is

worn out.

KOndo:  It is important to take

that into consideration. Perhaps the

biggest task for the immediate future

is to remodel JMTR. And then,what

are we gOing tO dO about “Joyo"?

Is its performance to be improved? If

so, it w■ l be hard to maintain, I

suppose, unless it is used partly for

power generation. There is need also

to consider the possibility Of inter‐

national ioint Operation. Constructing

and operating a resoarch or test reactor

could be one of the best forms of

technology  transfer  to  developing

countries.

MOri:  Yes, it could be of value

worldwide.

Ishiwatari:  International coopera‐

tion will not work out unless there are

substantial arrangements for countries

to continue cooperative relations....

I am beginning tO realize that any

country shutting itself up would make

others feel ill at ease.

In France, since they had trouble

with their Super Phoenix, they have

apparently  changed their pOint of

宙ew, and are taking a wait_and‐ see

attitude.   As l see it from Japan,

France and a1l other European nations

including Germany and Britain, ar9

falling int0 1ine and keeping pace with

each other in their FBR development

tempo. At the risk of decei宙 ng my‐

self,I might say they are coming c10se

to the development tempo that is
conceived in Japan.  I feel the future

wi1l open a better prospect for inter‐

national cooperation.

Iida:  The gas_cooled reactor came

up for discussion when the Long Term

PrOgram for Development and Utiliza‐

tion of Nuclear Energy was being

revised.  Discusslons ended in general
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terms;they revolved most of the tilne

on whether various reactor types

should be a1lowed to exist,or whether

a limited range of reactor types shOuld

be selected for construction.  As it

turned out,the opinion gained ground

that``efforts should not be a1lowed to

shoot off in all directions,but be con‐

centrated on LWRs." The time was

bad for the HTGR proieCt,as the

slump in the steel industry and other

unfavorable conditions combined to

make things tOugh for it. Now that

the prolect has been scaled down to a

research reactor, it is coming to life

again.

Mori: Although something is wrOng

with the HTGRs in Germany, the
Soviet Unlon and the United States,

they  are  continuing  deve10pment

there....

Ishiwatari:  It may be ad宙 sable,if

pOssible, to a1lo、 v ample latitude for

research and development.Generally

speaking, I would say that normally

there ought tO be a choice to be made

from many.

Mori:  Is PNC prepared to g0 0n

operating``Fugen"and``Joyo"?

Ishiwatari:   “Joyo" has actually

been in ser宙 ce for about five years. It

still offers g00d prospects. It has the

potential of effectively helping FBR

development.

Mori: What about``Fugen"?

Ishiwatari: I think it has an impor―

tant bearing on the Ohma Power Plant

prOleCt. I think it must be kept gOing

to support the foundations of research

and development necessaw for the
prOleCt,but it won't be long..… It's

getting sO the PNC organization can

hardly take care of it.

Mori:  Some restraints on it may

keep its generating cOsts frOm gOing

up excessively.

Ishiwatari: Yes. Barring persOnnel

and  depreciation  costs, operations

break even between running cOst and

revenue from electricity.

Mori:  It's a matter of a little more

than ten yen being charged, isn't it?

Ishiwatari:  Yes,a little more than

ten yen. Now that that's the way of

it,we'1l have to figure Out、 vhat to do

next.

Mori:  If you could get it a little

rationalized....

Ishiwatari:   There would be no

point in operating it iuSt fOr personnel

training fOr ohma. I think measures

wll have to be taken for some modifi‐

cation in the form of operations. In

fact,we need manpower forthe proto‐

type FBR“ Moniu,"tOo. It is hard to

find manpower to recruit now. But

I)rn sure there will be some proper

solution to that.

Mori:  As PNC is undergOing a

change of character, I believe legal

questiOns will come up for discussion

in 1988.

Ishiwatari:   Mindful of all the

charges that have been brought against

us, we will take the line of achieving

consensus m some way.

International Exchanges of lnformation

Iida:  Attention is focusing this

year on the propOsals lnade for nuclear

countires by Lord Marsha1l of England.

In particular, there is general agree‐

ment that Japan is going to play the

central role in Asia. But Tokyo has

Mori
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been fixed as the center of Asian areas

with no arrangements made as to what

countries will rally around it. I think

this is something which we must work

on from the beginning Of this year,to

obtain general understanding.It wOuld

bo out of line with the proposed
rationale if it turned out to be an

Asian bloc comprising no cOuntries

other than」apan. I am suggesting that

we Japanese should use our efforts to

invite others to participate on the

understanding that all countries should

iOin because their safety is at stake.

Mori: I feel sure they will under_

stand.

Iida: It seems that the next general

meeting is gOing tO take place in

Moscow in this coming autumn.  So

arrangements fOr Asia will have to be

completed by then.

Mori: I am planning to arrange fOr

the JAIF Annual Conference this year

to hold a session that may arrive at a

conclusion,such as to see``something

necessaw and worth gOing in for,and

in which」apan should take the initia‐

tive.''

Iida:  What is gOing tO be dOne

specifically is still to be discussed.

Mori:   Don't you have concrete

plans yet?

Iida:  A wo■king cOmmittee is at

work on it now. Japan is represented

on it. Probably questions will arise as

to what information is to be distri‐

buted, how to keep countries infor―

med, and then questions concerning

personnel as well,like the possibility

of promoting persOnal interchanges...

Everybody is speculating differently,

and none of their questions has been

thrashed out yet, and none 、vill be

thrashed out until all countries come

into line as an Asian bloc. They will

not have Japan taking the liberty of

framing a prOgram and then trying tO

bring others in on it.

Ishiwatari:  In 」apan, a clear dis‐

tinction is made between public and

private sectors, as they divide roles

between them. But this won't gO fOr

other countries if you approach them

on the salne line of thinking. I really

appreciate the trouble you take in the

face of problems affecting interna‐

tional politics, because trifling slips

could throw them into confusion.

Kondo:  I have another matter Of

concern.  It is that recent trade fric‐

tions have brought the call for the

“open‐ door principle."  I'm afraid it

might eventually be extended to affect

electric power as well. In addition to

the construction of an airport,tenders

nlight eventually have tO be invited

for the construction of a nuclear

power plant.

Mori:  I'm thinking of something

to the contrary.  A 」apanese electric

pOwer  cOmpany  might build and

operate a power plant in America.

Kondo: That could be iust aS good.

Mori: An Arnerican friend has told

me that that could be``the best way to

revitalize America。 ''

Ishiwatari: Many American holding

discussions with us these days on

science and technology propose a
symmetrical approach, or ask us tO

“prOceed on an equal basis." Among

other things,nuclear power is perhaps

close to what they want to share sym‐

metrically with us.

Mori:  Taken as a、 vhole, it is,al‐

thOugh sOme sections appear to be

closed to participation.

Ishiwatari: I think it is the way of

thinking that 」apan should follow
positively in regard tO nuclear power.

Mori: It could well be restricted to

things that are really reliable.  Not

everything can be imported iuSt

because it is cheap。

Iida: The way things are with nu‐

clear power in Japan,the costs are too

high.

Ishiwatari: The appreciation of the

yen against the dollar, which is a

matter  of  numerical  calculation

thOugh,is beginning tO have a tangible

effect.  since the exchange rate is as

it is,it can't be helped,though....

Kondo: It's gOing tO be a problem

of far‐reaching cOnsequences.

Ishiwatari: I believe nuclear power

is a very g00d example for us in learn‐

ing tO make an international approach.

But it will still come under attack as it

makes progress.  It's probably being

watched in ways that we do not learn

about.

Mori: Maybe.

Iida: Actually,during the height of

the trade friction, the pressure came

on us hard to buy nuclear equipment.

Offers came fronl westinghOuse,too.

When political and other tough pro_

blems remain unresolved, it's the big

companies that come under attack.

Kondo:  However, 」apan has its

safety philosophy. For example,what

all IAEA or OECD discussions in
principle narrow down to is the argu‐

ment that something like Japanese

safety culture should come to stay.

I feel that Japan has accumulated

enough experiments and experiences

tO begin making Our cOntribution to

international society this year.  The

most common things that can be com‐

municated easily among the Japanese

will have to be explained deliberately

until they are brought hOme to inter‐

national society.

Mori: Thank you all very much for
your frank and valuable discussion.  ■
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FEATURES OF THE MO‖TH

Fisca1 1988:Draft Budget for Nuclear

Energy Up l。 9% to¥369 Billion

At the cabinet meeting held on December 28,

the government approved the isca1 1988 draft

budget,with a general account of¥56.6 trillion.

The nuclear energy related budget is ¥181.124

billion from the general account and ¥186.098

billion froln the special account for power sources

development,totalling ¥367.222 billion,up l.9%

on the pre宙ous year.

Of the proposed nuclear energy related budget,

the breakdown for the s破  government ministries
and agencies,including the Science and Technolo‐

gy (STA), the Ministry of Ъ ade and hdustry

(MITI), and the Ministry of FOreign Affairs

(MOFA)is shOWn in Figure l.The largest appro‐
priation gOes tO the Science and Technology

Agency tOtaling¥271 billion.The STA is promot‐

Table l FY 1988 Governmental Nuclear Draft Budget

{∪ nit:¥Million)
GG:Government Guarantee for Appropriations for Ensuing Vears

Governmental
Organizations

ltems

Science and Technoio9y
Agency

Minist"y of
internationai Trade

and industry

Ministry of
Foreign Affairs

and Others
Total

Generai Account GGl;:::;  (GGl;:|:♀
♀)

{987%)
251(254)
(988%)

4,466(4,243)

{1053%)

GG l::|♀
:1 (GGl::|::鋤

{988%)

Special Account for Power

Resource Deveiopment

Povver Resources Siting

Account

Povver Resources

Diversification Accou nt

GG ::|:::  (GG :il::9

(1006%)

15,032   (    12′ 596)

(1193%)

GG ::|::♀

  (GG :↑ ::Э
(977%)

91,014(82363)
(1105%)

64,463(55,518)

(1161%)

26,551{26.845)

(989%)

1::|::: (GGl::|:♀1)

{1052%)

79,495 (    68,114)

{1167%)

1::::: (GGl::|:8:)
(980%)

GG

Total

GG::♀

|::♀   (GG:;:|::3
(993%)

91′265(82′ 617)

(1105%)
4,466(4.243)

(1053%)

GG ::;|::: (GG:::|:::)

{1019%}

・ Parentheses shovv the budget for fisca1 1 987
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