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facilities.'' In fact, ``the local asscmblies

or local parliamcnts are passing bills to

RI,aも iCli:d盤:計 :霜 11:驚 讐:
othcr regions whcre additional plants arc

l∬聟 首ξr」∬ 躍 T雷ll∫
甲
壼 ing br

lkegamc nOtcd that,``of course,sone
peoplc arc against nuclcar,but others arc

需 出 盤 」で&lど 鴫 腱 鬱 lぬ
ey

ln an August 1991 JAIF p011 0f
Japanesc citizcns,70 pcrccnt considercd
nuclcar powcr gcneration to be ncccs‐

sary,Mori said. “When they wcre asked
if they think nuclear po、vcr、vill be safe,

I聾露il讐in:彙キ]l:どlIC鷲
;霜itthl:。雷wl謂出鳴1誅
器島∬Tradon has not bccn grcatリ
Mori sald that two plant incidcnts at

Japanesc units―thc disintegratio■  of a
rccirculation pump bcaring in January
1989 at Tepco's Fukushilna l)alini‐ 3,and

:翼::謝Lf°Rξ鋼やぶ『電t(露隠|
Electric Powcr Co.'s Mihama‐ 2-``were
pttλ
∫Ia織鷺1習慶謬ぱ1。Lざや軍

was reported as if thOse incidcnts,rclia‐

bility problems,directly threatened safe‐

路鰐:す1導轟胤譜χ
W∝e"「

ぬぶ∬群揚:||:盟ど犠l鑑:智龍留

驀l楡脚劇盤撫
9:ボ
Iお yttr∫咄認禍 Psぶ知:

clear powcr plants are safe bccausc if

畷IM.辮I雉盤ぶ搬
器:鷺:胤ぶ拙Ъ露:器:絆:鍬
温::yltte電::Tによ:FTSi『

S籠

豊ざ鳴驚震蹴e鷺淵FttpI厳
露詰:ff胤等犠∫蹴:淵l電肝■
1:露魂eWttt器:嘱λ∬蹴:gi濯
probl漁ツ

pped'・ Was a m■ or Satty

ン【ori observed that ``certain political

opponents are taking advantage"of the
public's apprehensions about nuclear
power. For instance,if they do not like

an incumbent rnayor,they use Opposition
to nuclcar powcr to prevent hiln from
being associated with any maiOr achieve‐

mcnts,such as construction of a nuclear
plant. In another context, Mori notcd
that when mayoral candidates wh0 0p‐

:織 11諸l∬器t晟詰留≒∫督:
very reliable mayor― ―even from the
viewpoint of the utilities."

Dealing with nuciear
Unlikc the united stateS,Which has
statc‐ level public utility comnlissions for

rate rcgulatiOn of nuclear and OtherMori:丁he prospectis not bad

F∵

Japan:A:ook atits future
by Gregg M.Taylor

With onc of thc largcst nuclear pOwer
programs in the world,Japan is looking

ahead to dOubling the number of its
powcr reactors by the ycar 2010, al‐

辮hniISTttVT嘱闘宙
neccssary to reach this goal may be dif‐

ficult to achieve.Japan also plans to burn

reproccssed plutOnium in light watcr re‐

actors(LWRs)and― in the ncxt cen‐
tury――cOmmcrcial fast breeder rcactors

(FBRs).
Thc planncd recycling of plutonium,
intendcd to avoid crcation of a largc
stockpile and to use encrgy rcsourccs
morc efficicntly,has sparkcd somc inter‐

national oplositiOn.And the siting of
new nuclear plants in Japan has bccome

morc difficult bccausc oflocal opposition

in somc arcas.

In scparate intcrviews, Ⅳ
“
c′

`α

′Ne"s
talkcd to two Japancse nuclear industry
executives― at the Japan Atontic lndus‐
trial Forum(JAIF)and TOkyo Electric
Powcr Co.(TCpco)― ―fOr an update on
the nuclear future in Japan.

Pub‖ c opinion
For nuclear powcr,“ thc prospect herc
is not bad,compared to other countries,''

said Kazuhisa Mori,executive managing
director of JAIF, in Tё kyo. ``Although
we cannot say that everything seems to
be very smooth for thc future, at least

compared to a couple of years ago,the
situation has been improving gradually.''

SPcaking in a typical Japanese poetic
analogy, Ryo lkegame, executive vice
president of Tcpc。, renectcd that ``it
rained after Chernobyl, and now it's
cloudy――but we can see the sunny part of

the sky. I'In rather optilnistic about the

future ofnuclear power plants lherel,bC‐

cause Japan has no Oil,no coal,no ga―
so wc havc to dcpend on nuclcar, and
this is good for the environmcnt."

Siting of nuclear plants in Japan can
have difficulties, Mori said. “The prob‐
lem is thatin various arcas ofthc country

whcre siting secms tO bc rather cas"
there is no urgcnt need for such

32 NUCLEAR NttWSノ 」ULY 1992
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power plants, ``we dOn't have any pre‐

fectirc‐level rcgulation,'' Ikcgame ex‐
plained.

HOwever, he said, thc consent of the
prefecture governor is required by law
for construction of a power plant. ``Rc‐

cently,the governor of Shizuoka Prefec‐

階 洲 ::It鳳 :闘 琴:柵 ∬ iξ fl::
Htory of Chubu Electric,'' hc said. Al‐
though the city had agrecd to the plant,

because of the governor's opposition,
plans for building the unit wcre cancelcd.

Bcfore subHlitting a formal application

to get site approval for a new power
plant, a Japanese utility will work ear‐

nestly to devclop a positivc consensus
with arca residents and local govern,
mcnt. The process is an example of the

Japanese tradition of sccking harmony in
the implementation of a proicCt・ ``ThiS iS

the most difficult part of the entire licens‐

ing procedurc,''commentcd lkegamC.
Elcctricity rates in Japan arc governed

by thc Ministry of lnternational Trade
and lndustry(MITI), Ikegamc said.
``】Evcry tilne wc want to change thc rate

base,then the govcmment〔 MITII Will
say that`you can reduce thc cost.'"
Mori said that persons in the nuclear

business tcnd to listcn iust tO peOplc

“who are nicc to them,"and it secms dif‐

ficult for utilities to listcn to those who

arc critical. ``They turn away from thosc

pcoplc  who  tcnd  to bccome thcir
encnllcs.' HC Suggestcd that this “at‐

titudinal problenl''on the part ofthe nu‐

clear business and utilities is an arca for

iinprovcmcnt.

“In iny pcrsonal opinion,we often say

that the public are nlislcd,that therc is

nlisrcporting on the part of thc newspa‐

pcrs,'' Mori continucd. ``That nlight be

true,but on the other hand,We must also

adnlit that kind of attitudinal problem on

thc part of utilities or peoplc in the nu‐

clear business."

In response to concerns aboutthe pub―

lic perceptions of nuclear power,Kansai

Elcctric announced last February thc cre‐

ation of the lnstitute of Nuclear Safety

Systcms, Inc., an independent company
wholly owned by the utility.Thc institute

will conduct studies and R`ι 】D on safety

engincering at nuclear plants, and on
how to harmonize nuclear power gener‐
ation with society.In its third‐ party role,

it will also strictly monitor Kansal's safety

approach.
Thc utility's intention is for institute

activities to improve nuclear power plant

rcliability and rcstore public confidence

in nuclear encrgy, in the wake of the
Mihama‐ 2 incident.
Thc institutc announccd that its chair‐

man would be Shoichiro Kobayashi,
chairman of Kansai, and the president
and dircctor―general would be Nobuaki
Kumagai, former presidcnt of Osaka
University. A Nuclear Safety System
Ad宙sory Committec, of about 15
authorities  in engincering and the

NHniFAR NFWSノ .■ li V 199,

:kegame:■ 'm rather 9ptimistic"

humanities,will advisc thc director― gcn‐

eral. Thcre win alsO be an Ovcrseas
Advisory Committcc, chaircd by Lord
Marshall of Goring, chairman of thc
govcrning board of thc World Associ‐
ation of Nuclear Operators.Two small
rcscarch institutions will be sct up,focus―

ing respcctivcly on social and tcchnical

arcas, for rescarchcrs from Japan and
abroad.

Nuclear goals
An Atonlic Whitc Paper, rcleascd by
thc Atomic Energy Comlnission ofJapan
and then approvcd by thc Cabinctin Oc‐

tobcr 1990, sct targets for thc country's

nuclear capacity of 50.5 GWc bythc year

2000, and 72.5 GWe by 2010. In 1990,
Japan had 39 opcrating nuclcar units,
and to mcetthc 2010 goal,about 40 units
would have to be builtin the fonowing 20
years― an avcragc oftwo completed each
yC針・
w6uld be difficult to meet the goal

for 2010,Ⅳlori said. But,he added,this

also will be thc casc for the 30 milllon―

kilolitcr‐ oil‐ equivalcnt goal sct for 2010

for ncw■ on‐nuclear energy sources,such

as solar,geothermal,and wind power.
The calendar 1991 average capacity
factor for thc 41 commercial nuclear
power units in Japan(with a tOtal capac‐

ity of 33.239 GWe),waS 73.5 percent,
and thc availability factor was 74.6 per‐

cent,according toヽ 41TI.In 1990,the av‐

eragc capacity factor ofthc 39 units opcr‐

ating then was 71.2 pcrcent.
In calendar 1991, the capacity factor

was 76.l pcrcent for bolling watcr re‐

actors(21 units),70.2 percent for prcs‐

strized water reactors(19 unitS),and
65.l perccnt for onc gas‐ cooled reactor.

The BWR statistic was 8 pcrcent bettcr
than the prcvious year bccausc a11 13
BWRs of Tepco were fully opcrable
throughout thc suminer.Thc PWR igure
was 5.l perccnt lower than in 1990 be‐

causc of the Mihama‐ 2 stcam gcncrator

tubc rupturc and resulting inspcctions of

śteam gcncrators at Scvcral units.

Recycling fuel
Plutonium, rcproccsscd frOm spent
fucl from Japancsc nuclcar plants by
BNFL in Grcat Britain and Cogcma in
Francё , is to be bc rccyclcd into ura―
nium‐plutonium m破 ed‐oxidc(MOX)
fucl, and burned in Japancse reactors.

Uranium also will be recycled. Ikegame
said  there  will be  a  shipment of
plutonium from Europc to Japan this
ycar. Nuclcar industry officials in Japan

stress that thc purpose of recycling is to

reducc the lcvcl of the stockpile of
plutoniunl rcturned to Japan・

Mori said that without recycling, by

the year 2010,Japan would bc consuming
10 to 20 perccnt of the total world ura‐

nium production. ``Our concern is not
vulnerability一 it is that we might bc dis‐

turbing the marketplace,''hc cxplained.

“We should try to control our consump‐

tion to 5 to 10 pcrccnt at inost.And ex‐

ploration activity alone can bc disruptivc

t6 the environmcnt, be it for uraniunl,

oil,or whatcvcr.''He predictcd that``ulti‐

matcly, mankind will be rcquired to
make cficient usc of uranium― ―using it

50 or inaybc 100 tilncs lnore efficicntly.''

Thc first shipmcnt of plutonium to
Japan,duc in latc 1992,win bc cscOrted
by thc reccntly conlmissioncd 6500-tonne

S力 Jたな力:mα , spccially built for thc pur‐
posc.Thc lightly armcd ship is operated

by  Japan's  civilian  Maritilnc  Safety
Agcncy,  similar to thc U.S.  Coast
Guard.The Japancsc navy is banned by
the country's constitution from opcrating

morc than 1000 miles(abOut 1600 km)
from Japanesc shores.

Shipment by air has bccn dcnicd by
the U.S.Congrcss.Under a 1988 agrec―
mcnt,U.S.approval is requircd for ship‐

ment of plutoniunl derivcd from uranium
fucl from the Unitcd States used in
Japan:〕

鷺II弱ξlllbupS9thcNuclearCon‐
trol lnstitutc and Greenpcacc lnterna‐

tional,havc chargcd in a May news con―

ference in Washington, DoC., that the
shipments  would  havc  “inadequate
safety provislons and cmergency prcpa‐

ration."

``The Japancsc people are most strong‐

裏ぶ円 :盟;,P鶴 Ⅷ 露
r翌
鸞 鴇

nature,as a people,we are most comnlit―
ted to thc exclusively pcaceful use of nu‐

clear matcrial." Japan is a signatory to

the NPT. “If we stockpilc cxcessive
amounts of plutonium― ―although we do

not have such intcntion― ―that lcads to

misunderstanding by pcoplc outside of
thc country.'' Ikcgamc sald, “We arc

掛 驚 鱗 驚 i器i翼 稀 鮮 |'
Mori sald that plutonium to be burned

in Lヽ VRs is unlike that uscd for atonlic

bombs: ``Lヽ VR plutonium dcgradcs very

33
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quickly bccause it is lower in quality.''It

is dittcult tO prOcess into bomb‐ grade
matcrial ``because of too many im‐
purities――we can't do that in Japan,''he
said,adding that perhaps countrics with

advanced military technology― such as
the Unitel Statcs or Russia― ould pro‐
cess it.

Another problem with LWR plu‐
tonium,Mori nOted,is that with time,

“the impurities will bedome radioactive,

so it bccomes even more difficult to re‐

prOcess after being left idle for many

years. Therefore, we should get rid of
surplus plutonium as soon as possible."

MOX fuel is now used at the Fugen
prototype advanccl thermal reactor

(ATR),a148‐MWe(net),hCavy‐ water
mOderated/1ight‐ water cooled, pressure‐

tube―type reactor, in Tsuruga; Fukui.
The plant started operation in March
1979. MC)X fuel is also uscd at the ex‐
perimental Joyo FBR, a 100‐ MWt unit
that began operation in 1978,and will be
used at the MoniЧ  prOtOtype FBR,in
Tsuruga, a 280-MWe unit sched● led to
start operation in early 1993. All three

sites are operated by the state‐ owned
Power Rcactor&Nuclear Fuel peve10p‐
ment Corp.(PNC),whiCh also makes
MOX fuel for them.
A 1991 advisory comnlittee report to

the AE(〕 sald that utilities should study

the timing of starting overscas fabrication

of MOX fuel from plutonium recovered
from reprocessing there. It caned such

overseas fabrication appropriate for at

least a transitional period.Fabrication of

MOX fuel will bc cvcntually commcr‐
cializcd by thc Japanesc private sector.

“Wc have to incrcasc thc usc of MC)X

fuel gradually,'' said lkegame. “Our
main sourcc of the plutoniunl will be
Cogema and BNFL forthc first 10 years.
And that will be changed to the Rok‐
kashomura reprocessing plant,''a facility

to be bullt at Rokkashomura(Rokkasho
宙llage)by Japan Nuclear Fuel Ser宙 ce
Co.JNFS is a private company mostly
owned by utilities,with lesser ownership
by indust五 al and financial companies.
Rokkashomura islocated in Aomo五 Pre‐
fecture, 600 km north of Tokyo, at the

northern end of Honshu island. Using
the Purex process,the facility would start

recovering uranium and Plutonium from
spent LWR fuel at the end of the cen‐

tury. It would reprocess plutonium lor

use in LWRs,ATRs,and FBRs.Local
opposition has been delaying construc―

tion of the plant.

A smaner PNC reprocessing plant at
Tokailnura currently recovers plutonium

for use in reactor R`こ D, such as at the

Fugen ATR.

The fast breeder reactors
An FBR uses fuel with high cfficiency.

Not only can an FBR“ burn"plutonium,
such as that in MC)X fuel, but it can
also――using fast neutrons―onvert U― r

238 into plutoniunl,producing inore fuel

34
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than it consumes. Natural uranium con‐
tains only O.7 perccnt u_235,with the re‐

maining portion being U-238, Ikegame
said.“ If we develop FBRs,we can use 60
tilnes  morc energy fronl  the same
amount of natural uranium," he said.
The 1991 rcport assigns to FBRs the top
priority in plutonium recycling。

A demonstration FBR would be built,
to start operation about 2005,according

to Kansai Electric president Yoshihisa
Aklyama, quoted in the January 1992
ス
"“
sれ J′′α″.The reactoF would be

opcratcd by the privatc sector.

The 1991 rcport says thc aim of LWR
fuel recycling is for it to have a rolc in the

energy supply scctor,and to develop the

technologics and infrastructure for com‐

mercial‐ scale rccycling, with eventual
commercialization of FBRs.It also rcc‐

oHllnends that a plutonium rccycling pro‐

gram in LWRs be iinplcmentcd in thc
nlid‐ 1990s, based on results of dem‐
onstration programs in LWRs conductcd
with a smali numbcr of MOX fucl as‐
semblics.It rccommends that MOX fuel
be uscd in the mid-1990s in 1/4‐ reaCtor
cores ofone BWR and one PWR.It says
that recycling should be gradually and
systematically expanded, to load 1/3‐ re‐

actor cores of four  1000‐ MWe‐ class
LWRs with M()X fuel by thc cnd ofthe
1990s, and 12 of thcm shortly after the
year 2000.

The 1991 report estiFnateS that plans

for recycling plutonium in LWRs,ATRs,
and FBRs through about the year 2010
would rcquirc 8C190 tons of fissile
plutonium (PuO. It Calculates that the
Japanese supply of plutonium through
the year 2010 will total about 85 tons of

Puf―with about 5 tons conling from the
Tokai reploCessing plant, about 30 tons

from overscas reprocessing,and about50
tons from the Rokkashomura reprocess―
ing plant.

Akira Oyama, vice chairman of the
AEC,said in the January 1992 24rο ″sJ″

Jap′″that an estilnated 20 to 30 tons of
plutonium would be used in FBRs and
prototype and dcmonstration ATRs.
And if MOX recyclcd fucl were used in

ふ 硼 ll乱計 :′::彙
nlil鳴

∬ 恕

used by 2010.: ``Supply and dcmand
should thus balance well in this way,''he

said.

“I know the spot marketfor uranium is
very miserable―the price is very low,''
Ikegame said.“ If we sce thatit will con‐
tinue for many ycars,then nobody win
talk about FBRs.But l think that rccy―

cling of the fucl is very ilnportant― ―re―
processing and the usc of the fucl itself.

Plutonium or the recovered uraniunl is
vcry ilnportant for Japan for the long
tcrm.So,we are determincd to continuc
the developmcnt ofthe FBR― but this is
not for today or tomorrow," but for
farthcr into thc future.

“In the long tcrm,wc plan to rccover
plutonium from spent fucl and burn it as

rccyclcd fuel,''Ikeghme said.“ This is thc

policy of Japan――to recyclc fucl and con‐

scrvc cncrgy. And in the mcantilne,we
have to burn itin light water reactors,be‐

cause to devclop thc FBR takes tilne,
and we don't〔 wantltO haVC a big stock Of

plutonium."Hc sald that Tcpco LWRs
will be among those burning M(DX fuel.

“If you look at the period up to the
ycar 2010,''Mori cOmmented,“ the FBR
is not likely to be a real facility in the

near future.So,it was not the intentional

goal to burn plutonium in LWRs,it iuSt
happencd to be."
In the annual JAIF mecting last Ap五 1,
Kozo lida, exccutive vice president of
Kansai Electric Power Co., said that
to conllnercialize FBR technology,Jap‐

anesc utilities intend to build three fast

reactors between now and 2030… …one
every 10 years.

“If some day,by any chance,the con‐

struction costs for the FBR can get cqui‐

valent to LWR construction costs,then
everything can be burned in the FBR,ul‐
tiinately,''said Mo五 .“It also depends on

the price of uranium.If uranium gets fivO

times as exPensive as it is today,then we

will be using mostly FBRs."

Recently,a different use for FBRs was

discussed by the PNC's president,Takao
lshiwatari.He suggested in a spocch last

April to the Foreign Correspondents
Club Of Japan that the breeding capabil‐

ity of FBRs be deemphasized, and that
instead there be a focus on the fast re―
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actor's ability to burn plutonium― ―be‐
causc  of the  high  lcvel  of world
plltOniunl stocks.

The advanced thermal reactor
Thc future role of the advanccd ther‐

mal reactor in Japan is apparently unde‐

termined as yet. Thc importance of thc

ATR and the extent ofits use willlargely
depend on the econonlics of its oper‐

ation.

The ATR,being developed primarily
by Japanese technology,can use a variety

of fuels,such as plutonium and depleted

uranium recovered from reprOcessed
LWR spcnt fuel. If necessary, it could
supply plutonium for FBR use,by using
enriched uranlum.

“In the casc of the LWR, assunling
that we wi11 9ontinuc with the present
lcvel of technology, we have to use a
combination of fuels and carefuny dcsign

the position of thc different kinds of fucl

in the core― for only up to onc‐ third can

be plutonium,"Ⅳ lori said. “That is very
complcx and difficult to manage." In
contrast,in an ATR,100 perccnt can bc
plutonium and thcrcfore providcs``ease

of opcration."

A 606‐ MWe demOnstration ATR
(DATR)is planncd to be built by the
Elcctric Powcr Dcvclopment Corp.near
Ohma in Aomori Prcfccture.It is to start

operation about thc ycar 2001. If the
DATR``turns out to bc cconomically vi―

ablc, ATRs will havc an active rolc to
play,''Mori said.Thc 1991 rcport to the

AEC said thc PNC will produce MOX
fuclforthc DATR at a ncw MOX fucI
fabrication facility to bc built at its
plutoniunl fuel production site.

The industry
lkcgame said thc nuclear industry in

the United Statcs has only a few ``very

strong'' manufacturcrs and many small
utilitics. In Japan, he said, there arc

“thrcc  big  manufacturers"― Hitachi,
Mitsubishi,and Toshiba― 二which``are not

strong enough to do things by them―
sclvcs,'' and some 10 utility companies.

As a result, he said, the utilities there

havc to assist the manufacturers in de‐
vclopmcnt efforts. “There are three big

utility companics: Tokyo, Kansal, and
Chubu,"he obscrved.``So thc leadership
of the utility companies in Japan is
stronger than that in the Unitcd States."

In France, Ikcgame addcd, ``there is

only onc manufacturer and one uscr."
Hc rcncctcd that``The leadership of thc

〔」apanescl utility companies is stronger

than that of thc U.S.,but icss lstrong]

compared with France."
MoH sald that in Japan,``Nowadays,
thc young pcoplc frcsh out of collcge,

university, or graduate school do not
sccm to bc attractcd by nuclcar science

anymorc――so it's gctting difficult to try to

rccruit highly qualificd young people out

of school for this sector ofthc industry."
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A view ofttokyo Electlc Power Company's Kashiwazaki Kariwa nuclear

power plant.From the foreground upward are Units l and 2(in oper‐

ation), UnitS 3 and 4(under COnstruction), Units 7 and 6(the open

area: since this phOtO waS taken,construction has started there for

both units,the first advanced bo‖ ing water reactors being built),and

Unit 5(in operation)Al!of TepcO's nuciear units,in operatiOn or under

construction, are BVvRs Their reactors are variousiy supp‖ ed by
General Electric,Hnachi,and Toshiba.(TepCO photO)

Cο′′,′ :“′イノb′,1′
`撃
c,5

He said thtlt JAIF conductcd tl survcy

during thc past ycar. 、vhich cstimatcd
that to rcspond to thc industry's nccds to

about thc ycar 2010, about 3 pcrccnt of
enginccring and scicncc graduatcs nccd
to bc rccruitcd into thc nucicar cncrgy

ficld.A largc numbcr ofthcm would bc
requircd by nuclcar industry lnanufactur―

ers,supplicrs,and utilitics,with fcwcr
for R&D,Mori cxplaincd.・・Thrcc pcr‐
cent docs not sound likc a large figurc、

but likc thc autumn sky.young pcoplc・ s
psychology is apt to changc、 ・` Mori rc‐
nected,`・ so lsOmCdayl it might be dif―
ficult to obtain 3 pcrccnt rccruitmcnt.''

PLANN,NG

Tokyo E:ectric's future:

Advanced BWRs
Thc avcragc capacity ilctorin calcndar
1991 for Tokyo Elcctric Powcr Co.'s13
nuclcar units、vas 77 2 pcrccnt. Six LinitS

are atthc Fukushinla D:llchi plant(rang―

36

ing from 439 MWc inCtit0 1067 MWc),
おur at Fukushima Daini(an l()67 MWc)、

and thrcc at Kashiwazaki Kariwa(all
1067 MWc),WhCrc four morc un■ s arc
undcr constructlon.

At Kashiwazaki Kariwa,Units 3 and 4

(CaCh 1067 MWc)wili Start commerdal
opcration in July 1993 and July 1994,rc‐

spcctivcly. Units 6 and 7, rated 1315‐

MヽVc cach,arc thc first advanccd BWRs
and、vili go commcrcial in July 1996 and

July 1997. All of thc utility's nuclcar
plants in opcration or undcr construction

arc BWRs, with Gcneral Elcctric,
Hitachi, and Toshiba variOusly thc re‐

aclor supplicrs

According lo Tcpco,thc ABWR dc‐
sign of Kashiwazaki Kariwa‐ 6 and-7 has
numcrous advantagcs,including:
● Enhanccd safcty――with sirnplificd pip―
ing(including intcrnal rcactor rccircula‐

tion pumps)、  finc‐ inotion control rod
drivcs、  improvcd carthquakc rcsistancc

(frOm a rcinforccd concrctc containmcnt
VCSSCI  and  thc  intcrnal  rccirculalion

pt:mp、 ). and an Optinlizcd cmcrgcncy

corc cooling systcnl(thrcc divisions cach

for thc high― prcssurc systclll, lo、 v― prcs‐
surc systcnl, and rcsidual hcat rcilloval

systcm)
0 1mprovcd  cconomy― =from  rcduccd
construction cost (dccrCascd building
volumc and matcrials, and shortcr con―

struction pcriod)and rCduccd opcrating
COSt(ShOrtcr rcfuclin3 0utagcs,improvcd
thcrmal cfficicncy,and lowcr fllcl cost).
O Enhanccd opcrability and mancuvcr‐

ability――including cxpandcd automation
● Rcduccd occupational radiation cxpo―
surc――fronl thc internal rccirculation
pumps, usc of low― cobalt matcrial and
corrosion― rcsistant stecl,and、vater quaト

ity control.

O Lcss radioactive wastc― ―from holow
fibcr filtration in the condcnsatc purifica‐

tion systcm. nonrcgcncration usc of thc

condcnsatc dcmincralizcr. incincration

of combustiblc solid matcrials and spcnt
rcsin、 and intcnsificd volulllc rcduction

Comparcd to prcvious BWRs of car‐
licr dc● gn. thc utility cxPcctS thそ tt con‐

strtiction costs Of Kashiwazaki Kari、 'a-6
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and‐7,the ABWRs bcing built,``will be
about 10 percent less― but for the later

plants the saving will be much higher,''

said Ryo lkegamc,「 repco cxecutive Ⅵce

president. Contracts for the main com‐

::1:lヽirlntttrttt£e鶴獣:Iユ::
Hitachi, and Toshiba. Operating costs
will be less,too,Ikega血 e addcd,because
the units will require fewer maintenance

"鞘 1亀 鳥。ut Teい operattg

units,Ikcgame said that thc utilitrs talk‐

ing to MITI to scc if it can extend oper―

ating cyclcs.「Fo do that, however, the
law rcquiring annual inspectiol of rc‐

actor and other systems has to be reviscd

by the Japanese E)iet, he said. And,
politically speaking,Inaking a change``is

rather difficult,"espcciany in the upper

house,he explained.
North of Rokkashomura, along the
cast coast, in a rural arca called
HigashidoHmura,a site has been iointly

operations

purchascd by Tcpco and Tohoku ElectHc
Co.for future nucicar plant construction.
・ `We are planning to build four units

[therel__tWO each for Tokyo ElectHc and
TOhOku,'' said lkcgame. But this site is

not ready because the local fishermen's

union is not satisfied with the compcnsa‐

tion offer for the loss of their fishing
五ghts near the site.

Ikegame said t,at “it'S highly proba‐
ble"that the two units to bc built there

by Tcpco will be ofthe ABWR design.

ON LINEヽⅣITH VERNA
by Bernard jo Verna

energized and thc fault current initiated

small asphalt fires in the area,where the

crane's front outrigger pads lnade ground

contact.Thc rear outriggcr pads wcre not
extcnded.

The maintcnance forcman contacted
thc shift supervisor and inc6rrectly idcn‐

tified the Train B“ cdcr aS being faulted.

Thc shift supervisor opencd the supply

circuit breaker for thc Train B feeder be‐

fore the forcman could correct his state―

ment.Power was interruptcd to nonvital

loads,including two of four reactor cool=

穏:肥:L脳:鶴 1餞鷺遷£1餓
Pl譜彎rrittC朧:肝 :緊::彗根も守
思:∬掘,楓総をYSt譜淵

ell:

R♂嶋」嘱金fl:atttttpttLR
磐l駐識λ『雷ち淵:∫常FFu懲
coolant pump was startcd.Therc werc no

「
F鑑 お ぼ 11電id sh頭 down h D←
cembcr 1991 and preparing for replace‐

ment of thc main output transformer.A

湾盤:嘱[1謂ib胤塩ぽ:Ъ騎:

縦鳳」T∫:じ懲塩:器簡
tttT離

潔 :肥盤品Wiol:謝lk常
ing strap dangling from thc end of the

薔11譜:Lsy:縄掘異TTRs盤∬艦
line that was providing offsite power to

器選itittl:警獣買漁摂∬II
ter of cycles.No LOSP occurred.
When the operator stoppcd the crane,

it camc to rest with thc end ofthe boom

extended above the transmission line and
with the line passing bctween the boom

and thc lifting strap.Thc operator then

貯繋品∬淵繁∫11∫1瀧鶴吼

撫撫節まl轟蠅
informed his supervisor of the event.No
personncl iniurieS,equipment damagc,
or challcnges to plant safety systcms oc―

currcd.
CO″′j″″

`′
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Additional switchvard incidents― Part l

startup transformcrs(Onc transformer),

which werc the normal sources of offsitc
powcr, had been rcmovcd from servicc
for prevcntive maintenance. All three
dicsel gcnerators startcd and successfully

loadcd, and rcsidual hcat rcmoval was
rcstored in about one nllnutc. 1」 nit 2,

which was at full powcr at the tilnc,was

not affectcd.(OffSitC power was restored

to the auxiliary buses flve hours iatcr by

crosstying thc Unit 2 standby startup
translormcr into the Unit l startup bus.

The plant's accidcnt prcvention rulcs
containcd a nlinimum rcquired clcarance
betwcen mobilc cranes and 500-kV trans‐

misslon lines of 27■ .)

● Palo Vcrde‐ 3 wasshut down andin hot
standby in November 1991,and a 35‐ ton

truck‐ 1■ounted crane was being used to

留 貯 ぶ 金 識 冨 キI舞 亀胤 1鴨∬鑓
had been damaged by lightning a day
earlicr.Beforc final installation and after

猛:犠 I覇 標
i蹴
溜 聡 摺 盤 昴 亀

cask.Thc cranc operator shut down thc
crane motor and engagcd one of several
braking devices on thc ёrane boom,and
then exited the cab to discuss replace‐

ment procedures with other maintenance

T柵 ∬ :論 胤 思 ξ憮 臓 器

thc 13.8‐ kV fccder. The fcedcr was
transmitting power from thc startup
transformcr to various vital and non‐ vital

loads in Train A.The electrical fault cur‐

rent that was generated was not large
enough to causc protcctive dCvices to ac‐

tuatc, because thc cranc had not been

盤l¶c∬fttu腎趣dttalЛ嵩

As has happencd many tiines in the
past, whilc perusing literature in scarch

of a subiect fOr a ncw series of columns,

I kcpt conling across a number of cvents

that werc silnilar to the oncs dcscribed in

WicF品 し
r:∬
lttI「Ъど 認 i樹 射

p.44;and May 1992,p.38)dcscribCd a
March 1990 incident at the Vogtle sta―
tion,in which a fucl‐ and‐lubricant truck

backcd into a support pole for a phase in‐

sulator for a reserve auxlliary trans‐

formcr. This caused an electrical fault
and resultcd in a loss of offsite power

綿 激 滉潔 鳳 留 よ T:F鳥 品

of other switchyard incidents, somc of
which resultcd in a LOSP.The threc in‐

cidcnts dcscribed in this column involved

thc use of cranes in switchyards and were

summa五zed in Nuclear Regulatory Com‐
mission lnforination Notice 92-13.
Most of thc following paragraph was
taken from IN 92-13; entries in paren‐

theses are from an earlier IN that in‐

cludcd the same incident.
● During a March 1991 rcfueling outage

at Diablo Canyon‐ 1, the boo■l of a
mobile crane was positioned about 3 ft
from a 500‐ kV transmission linc(tranS‐

former lead). The FeSulting nashover

i器:鼈:翫
Cttley:g黒
謂1爵ょ:

器χ鷺1。響
tttte裕
盤朧『1
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