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A nuclear criticality accident occurred at a nuclear fuel fabrication facility of ° \)
JCO Co.Ltd. in Tokai-Mura, Ibaraki Prefecture at 10:35 a.m. on September S
30, 1999.
In the facility, highly enriched uranium solution (18.8% enrichment) was Ry
. . . \
being processed for making the nuclear fuel of the experimental ~7

fast-neutron reactor "Joyo'". At the time of the accident, workers manually

poured uranyl nitrate solution into a tank, called precipitation vessel, v L ° ° LY L
directly from a stainless steel bucket several times. Eventually the amount of e J CO Cl'ltlcallty ACCI dent EXhlbltlon
uranium in the vessel exreeded the critical mass, and violent nuclear fission

of uranium took place. Intense neutron and gamma radiation from the

fission reactions was released to the surroundings, and three workers at the

scene were heavily exposed to radiation. Two of them later died from acute

radiation sickness. oo )
Residents in the vicinity of the site were requested to evacuate, and others 'S
living within 10 km from the site were requested to stay indoors. The nuclear .

critical state was terminated in about 20 hours by cooperative actions of
organizations concerned and specialists.

The JCO criticality accident was a great shock to people not only in Japan but o .
also in the world, shattered our confidence in nuclear safety, and caused g

economical damages to local communities due to rumors.

‘We determined that we should never have such an accident again and that we
should not let memories of the accident fade away. To express our T N New Safety and Preventive
detarmination, here we open the restored building of the precipitation ey R e et Measures inspired by the painful

lessons learned from the JCO
criticality accident.

vessel, the core of the accident.

r
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- Introduction--The work procedure: what originally triggered the accident. . .
+ The Outline of the JCO Criticality Accident
This display shows a recreation of the very site where the criticality accident ’ .
occurred and explains the work procedure by which the accident was
L triggered.
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Time-Sequence Diagram of the JCO Criticality Accident

.
and - d
and Post-Accident Measures [1999 — 2005] Oct 1,1999 Oct 2 Oct 3 The end of A.C2000 A.C2005
December
Illegal actions of JCO Mito local court ruled that JCO and '
Fi Ibaraki Police such as unauthorized ‘ Legal illegal o] i i 1
o { peration and neglected their
Department Department Th“l:’elvl"‘if'kers air lifted K;"l;f';"::'k“e’isf::gx::; | actionstalen duties on the safety and education to!
Tokai Village Fire Department blocked the roads y helicopter toa o b, o | their employees should be charged |
received a rescue call from JCO. around the JCO site. ]1°.SPltal an o T s m—— —— ~=with the accident. _—ene
Chiba pref. Water'drainage work The inside of the
A local ambulance crew, being building was
unaware that a radiation B 5
" °f investigated b;
accident occured, arrived 11 The three workers exposed to radiations were “« 7 T Prefectural and Oct 18,1999 1CO e ng) Dloye e’;
| minutes after the call. It took first treated at the National Mito Hospital, and ra A i Tevel e e ot (o e Tokaj Village Y
about one hour before an then transferred to the National Institute of INC staff detected high levels = authorities

of neutrons inside the JCO
| site, which confirmed a chain
) reaction was sustained.

radiations dropped dramatically.
This took place at 6:14 a.m. on
October 1.

appropriate hospital could be
determined.

TN —

Radiological Sciences (NIRS) for intensive

investigated JCO
treatment.

P
""All radiation monitors sounded an ./  ——
alarm, and employees were evacuated
to an area in the JCO site. Singinicant
time passed before learning that
criticality accident had occured at the
conversion test building.

Oct 9,1999
Oct 6,1999

I

The Prime
Minister inspected
the JCO site.

JCO asked for the

Three workers who saw a "bluish
white flash" immediately left the
site. Two workers developed acute
symptoms.

It was more than 40 minutes
after the accident when JCO
sent the initial alert to the
government,Ibaraki Prefecture
and Tokai Village.

JCO board was kept busy by a
flooding of questions, that
resulted in a siginificant delay
in understanding the accident,
and of necessary cooperation

Tokai Village to
evacuate residents

According to the action plan, 10 teams

To completely terminate the

Bad rumours due to the accident gave significant
damage to agri and i i

in Tokai Village and Ibaraki Prefecture. As of the
end of 'o5, the affected 99.9% party was
compensated by JCO and parent company.

Detriment
compensation

|
|
|
Sandbags as a 1

radiation shield
were stacked up

of JCO employees had worked over a
total of 4 hours under strict exposure
control of radiations.

criticality reaction, a boron
solution was injected into
the precipitation vessel.

with the government and local
off-site HQ.

(All of the compensation was finished by the end
of May, 2010)

The Governor

. and the Mayor
After setting up a HQ, the Tokai Village Oct 5,1999 inspected t}}'] .
advised residents to stay indoors via j’co i
emergency radio. In this way, many site

residents first realized of the accident.

—

The Mayor decided to evacuate /
A e AU Tk Vilge Moy ooty
the JCO site.
ideataing a .
y V4 /7 / Residents evacuation

Tokai Village has set aside the last week
of september as the Atomic Energy
Safety Week. Every year, many kinds
of nuclear emergency drills and forums

Resident evacuation was lifted, but Tokai
Village had to deal with bad rumours
about the safety of agricultual products
cte. and other serious post-accident
effects.

Sandbag shield was stacked up to

reduce the ambient radiation level, have been established.
and made it possible the evacuated o 3
residents withinin a 350m to return

home.

< Curfew for school Radioactive contamination on the
Curfew for school Due to the lack of an emergency B\ children was called oo k(o G e Rl By "
children was ification system, i time BN off, so they could et SChOOl ClOSlllgS
{mpafed was wasted before the neighbouring Y}

knew of the accid

The STA submitted a summary
report with respect to exposure
dose to the NSC.

An action plan was proposed. The first
step was to drain the cooling water
surrounding the precipitation vessel.
The second step was to inject a boron
solution into the vessel.

Exact infomation had not
been given. As much data
suggested the criticality
accident occurred and still
continued, the off-site HQ

Because of limited information, all
authorities initially prepared for a
release of radioactive substances.

(The amount of actual release, in
the end, was trivial.)

The off-site HQ
discussed expansion

of the evacuation area Nuclear industries

P adi organized Nuclear
prepared to stop the D) i A i e O AN to a 500m radius "Sga foty Network The AESJ report gave a
Nuclear energy criticality reaction. - . this, the HQ members could figure out ‘ JAERI supports NS N comprehensive document
organizations set up The possibility of stopping the details of the accident. An action the accident ( et) and the cause of the criti-
individual HQ for the criticality reaction program was discussed to stop the investigations cality accident analyzed
the accident was examined with criticality reaction. scientifically.
computer calculations
— i PACCIHCTIER——
Suggestion of STA to
- :fhare;ln Prc‘f& . ] Publication of
O LeSICETILS | . far .2 a supplementary
Ibaraki Pref. received Accordin to the advice of within a 10kmradius’ | \ L S The atomic energy Mar ,2001 textbook on

JAERI scientists, Ibaraki

raki . ‘ e gy safety accord with atommie onor
the initial alert(via fax) Pref. asked JNC to take i Curfew i the 10 ioacti ination in Oct 9,1999 nuclear organizations &
neutron measurements in i | km raidus curfew Tokai Village and the was expanded to many
| J

residents and workers within
Jco

‘municipalities downwind from JCO.

the vicinity of JCO. was lifted. neighbouring municipalities municipalities
Ibaraki Pref was tested in more than
setup a HQ 75,000 residents, rice, well- Safety campa}'lgns
Ambient gamma rays were measured at fixed Ibaraki Pref. water, vegetableS.Mf;l}Dl: on !barakls
radiation monitoring stations, and by mobile N . P alf“ bEIG mattresses ete.. Medica agricultural Sep ,2000
| devices. ioacti i MOl’lltOl‘lll - or farmers to interviews, and urine and products s
] were detected at monitoring stations in other g s media blood analyses were given to
——

TV stations broadcasted new
a curfew in
within a 10 km range.

500m radius of
according to their wishes.
]

'—— An off-site center and an emergency
support and training center were
established for nuclear energy accidents,
where the government, Tbaraki Pref. Tokai
Village etc. are able to collaborate.

[ ]
stopped train services between . .
R ito and Katouta station: The NSC organized an Accident
Investigation Committee to
examine the cause of the i

it ] i Gt Gy i Cause investigation

an accident in the future.

The government HQ and
the chairperson of the
Nuclear Safety Commission

The Prime Minister The Nuclear Safety The NSC summoned The first meeting NSC dispached  The first meeting of declared that the criticality
received the initial Commission concluded an Emergency of STA two bers the gov HQ reaction was terminated.
report. that it was a criticality Advisory Working on the accident to the site (Chairperson:the

+ + +This column shows

residents activ o
The report "JCO Criticality
Accident - Facts, Causes and

accident Team Prime Minister)

09 @

The Health Management Inspection
Committee organaized by the NSC
gave basic information concerning

|| The AIC pointed out that serious

violation of the regulations was
| the cause of the accident, and
| proposed measures to prevent
another accident.

Responses "(2005, Tokai
University Press) has been
mainly refered.

Photos were provided by Sankei
Press, Yomiuri Press, ans
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. composed of press conference: press conference: were set up on Expressway was conference:"No Research lpnsﬁmle &
OVEEROTE LI S plural ministries and "Effect of accid q ion of a the Joban opened. problem in lifting JNC=Japan Nuclear Cycle
onfheacadent departments doesn't seem to be possible further Expressway evacuation." Development Institute
was organized increasing" criticality" NSC=Nuclear Safety

Commission




