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ABSTRACT

The International Nuclear Event Scale (INES) is a means for providing prompt, clear and
consistent information related to nuclear events and facilitating communication between the nuclear
community, the media and the public on such events. This paper describes the INES rating process
for events at testing/research reactors and nuclear fuel processing facilities and experience on the
application of the INES scale in Japan.

1. INTRODUCTION

[i]
The International Nuclear Event Scale (INES) is a means designed for providing prompt, clear

and consistent information related to nuclear events, that occurred at nuclear power plants and at other
nuclear facilities, and facilitating communication between the nuclear community, the media and the
public on such events. The INES is jointly operated by the IAEA and the OECD/NEA. Nuclear
events reported to the INES Information System from member countries of the IAEA and/or the
OECD/NEA are rated by the "Scale", a consistent safety significance indicator. The scale runs from
level 0, for events with no safety significance, to level 7 for a major accident with widespread health
and environmental consequence. Rating of individual events is carried out according to three criteria
as follows:

• Off-site impact : The rating in terms of this criterion takes account of the actual radiological
impact outside the plant. This criterion covers levels 3 to 7.

• On-site. impact : This criterion covers three aspects, radiological damage, radioactive material
release or transfer to poorly shielded locations on the site, and worker dose. The first aspect,
radiological damage, is defined at levels 4 or 5. For the second aspect, contamination spread is
defined at levels 2 or 3. The third aspect, worker dose, is defined at levels 2 to 4.

• Defense-in-depth degradation : In rating events under this criterion, it is necessary to consider two
factors: 1) the maximum potential consequence that could have occurred if the safety provisions
had failed and 2) the number and reliability of the safety provisions that remained available. This
criterion covers levels 0 to 3.

The INES was introduced in March 1990 for a trial and then, formally adopted in March 1992.

In Japan, the specific event scale, which was referred to the INES design, had been applied for about

two years until the INES was formally introduced in August 1992 .
It should be noted that although the same scale is applied to all nuclear facilities, it is physically
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impossible for events involving a large radioactive release to the environment to occur at some types
of facilities because of the low radioactive inventory or the limited amount of energy. For most
testing/research reactors, the highest scale under the defense-in-depth is level 2.

This paper describes the INES rating process and experience on application of ENES to the events
that occurred at testing/research reactors in Japan.

[3]

2. TESTING/RESEARCH REACTORS AND EVENT REPORTING

2.1 Testing/Research Reactors

There are a total of fifteen testing/research reactors in Japan, as shown in Tables 1 and 2
including demonstrative or prototype power reactor, and eight critical assembly facilities. Of the
testing/research reactors, thirteen are being operated (JRR-2, JRR-3M, JRR-4, NSRR, JMTR, Joyo,
Fugen, Rikkyo, Kinki, MITRR, TTR-1, KUR, and Yayoi) and two are under construction (HTTR and
Monju). It should be noted that Fugen is a demonstrative ATR (advanced thermal reactor) and
Monju is a prototype FBR (fast breeder reactor), both of which are power stations. The other
reactors are served as an experimental and/or irradiation facility. All of the eight critical assembly
facilities are in service. In addition, five reactors have been decommissioned or are under
decommissioning.

There are eight nuclear fuel fabrication facilities (seven operating and one under construction)
and two reprocessing facilities (one operating and the other under construction) in Japan.

Table 1 Testing/Research Reactors in Japan (as of March 1998) [3]

Facility
Name Licensee Reactor Type

Thermal
Power (MW)

First
Criticality

JRR-2

JRR-3/3M

JRR-4

NSRR

JMTR

HTTR*

Joyo

Fugen

Monju*

Rikkyo

Kinki

MITRR

TTR-1

KUR

Yayoi
* : under

JAERI

JAERl

JAERI

JAERI

JAERI

JAERI

JNC

JNC

JNC

Rikkyo Univ.

Kinki Univ.

Musashi Inst.
of Tech

Toshiba

Kyoto Univ.

Univ. of Tokyo
construction

Heavy water moderated and cooled

Light water moderated and cooled (Pool)

Light water moderated and cooled (Pool)

ZrH and light water moderated, light water
cooled (Triga-ACPR)

Light water moderated and cooled (Tank)

Graphite moderated, He gas cooled

LMFBR

Heavy water moderated, light water cooled

LMFBR

ZrH moderated, light water cooled (Triga Mk-ll)

Light water moderated (Modified Argonaut)

Hydrated zirconium and light water moderated
and cooled (Triga Mk-ll)

Light water moderated and cooled (Pool)

Light water moderated and cooled (Tank)

Air cooled, fast neutron

10

10/20

3.5

.3 (Peak
se: 23000)

50

30

100

557

714

0.1

1 W

0.1

0.1

5

2kW

Oct. 1960
Sep. 1962
Mar. 1990

Jan. 1965

Jun. 1975

Mar. 1968

Nov. 1998

Apr. 1977

May 1978

Apr. 1994

Dec. 1961

Nov. 1961

Nov. 1963

Mar. 1962

Jun. 1964

Jul. 1972
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Table 2 Critical Assembly Facilities in Japan (as of March 1998) [3]

Facility
Name Licensee Reactor Type Thermal Power First

Criticality

VHTRC

TCA

FCA

STACY

TRACY

DCA

NCA

KUCA

JAERI

JAERI

JAERI

JAERI

JAERI

JNC

Toshiba

Kyoto
Univ.

Graphite moderated, split core

Light water moderated (Tank)

Split core (fast criticality assembly)

Homogeneous and heterogeneous tank type
with uranium and plutonium fuel

Homogeneous tank type with uranium fuel

Heavy water moderated

Light water moderated (Tank)

Light water/solid moderated (Dual core)

10W

200 W

2kW

200 W

steady: 10kW
transient: 5000 MW

1 kW

200 W

0.1 kW

May 1985

Aug. 1962

Apr. 1967

Feb. 1995

Dec. 1995

Dec. 1969

Dec. 1963

Aug. 1974

2.2 Event Reporting
Two competent authorities, the MITI (Ministry of International Trade and Industry) and the STA

(Science and Technology Agency), regulate nuclear facilities in Japan. The MITI is responsible for
commercial nuclear power plants and the STA is for the other facilities that include testing/research
reactors, demonstration/prototype reactors fuel fabrication/reprocessing facilities, hot cell laboratories,
etc. Therefore, events at commercial nuclear power plants shall be reported to the MITI and those at
the other facilities to the STA. The events to be reported to the competent authorities are classified
into two categories: events reported by law (for example, Law of Regulation of Nuclear Source
Material, Nuclear Fuel Material, and Reactors) and events specified by the notification of the
competent authorities.

3. INES RATING PROCESS

Basically, both the events reported by law and those reported by notification should be rated
according to the INES scale. However, in actual, only the events reported by law have been rated
because the events reported by the notification had no safety significance and/or no safety relevance.

[4]

Figure 1 indicates the INES rating process for events at nuclear facilities except for commercial
nuclear power plants. The rating process is described below.
(1) When an event to be reported occurs, the licensee should report it immediately to the STA with

initial INES rating attached. The information reported should include the followings: date and
time of occurrence, facility name, event description, (possible) causes of event, off-site and/or on-
site radioactive release, worker doses, whether or not the plant safety is under control, discovery
of a deficiency by routine surveillance, etc.

(2) The STA promptly makes provisional rating based on the event report and opens it to the public
through a press release.

(3) The INES national officer in STA reports the event to the IAEA when :
• the event scale determined by the provisional rating is level 2 or higher, or
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• public interest outside Japan calls for a press release (level 1 or 0)
(4) Immediately after the event causes are identified, the STA makes final rating of the event. If

necessary, the STA's final rating is discussed by the Advisory Committee on INES Rating of
Events in Nuclear Facilities Excluding Commercial Nuclear Power Plants (chaired by M.
Nozawa) in the Nuclear Safety Technology Center (NUSTEC). The committee verifies the
STA's final rating from the technical point of view, determines the final rating of the event, and
then provides it to the STA.

(5) The STA makes a press release on the final rating determined by the above step and reports the
final rating to the IAEA.

(6) The STA reports the final rating to the Nuclear Safety Commission of Japan (NSC).

Provisional
Report

Final
Report

Initial Rating of
Event by
Licensee

Provisional
Rating of Event

by STA

\

Final Rating of
Event by STA

II
Verification of Final
Rating by Advisory

Committee in
NUSTEC

notification

Press
Release

«

Determination of
Final Rating

/

w
Nuclear
Safety

Commission

Figure 1 INES Rating Process in Japan
[4]

4. EXPERIENCE OF INES APPLICATION

4.1 Application to Events in Testing/Research Reactors
Since the formal introduction of INES in August 1992, a total of twenty-one events that occurred

at testing/research reactors as listed in Tables 1 and 2 have been rated using the INES scale. As seen
from Table 3, during the period FY1992-1997, three or four events were evaluated per year and 19
events of these were rated at level 0. The event that occurred at Fugen in 1994 involved no
radioactive consequence and thus, this event was rated as "out-of-scale". The event that occurred at
Monju in 1995 was rated at level 1.

To date, only two events were reported to the IAEA, as follows:
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Unscheduled shutdown due to steam leakage from an outlet pipe of a high pressure turbine, that
occurred at Fugen on February 26, 1993: This event involved neither off-site nor on-site
consequences and hence, was rated at level 0 under the "defense-in-depth degradation" criterion.
Secondary sodium leakage that occurred at Monju on December 8, 1995: This event involved
neither off-site nor on-site consequences and thus, was initially rated at level 0 under the "defense-
in-depth degradation" criterion. However, this event was upgraded by one level because
procedural inadequacies and safety culture deficiencies were observed in this event. For this
event, the provisional and final ratings were reported to the IAEA on December 21, 1995 and April
1, 1997, respectively.

Table 3 Number of Events Rated (Testing/research reactors)

Rating Results (Facility concerned)
Fiscal
Year

1992

1993

1994

No. of
Events

3

4

4

Level 0 : All events (Fugen, KUR, JMTR)

Level 0 : All events (Joyo, JRR-2, Fugen, JMTR)

Out-of-scale : 1 event (Fugen : worker's physical injury)

Level 0 : 3 events (Fugen, JRR-3, JMTR : the event at Fugen reported to IAEA)

1995 3 Level 0 : 2 events (Monju, KUR)

Level 1 : 1 event (Monju: reported to IAEA)

1996 3 Level 0 : All events (JRR-2, JMTR, FCA)

1997 4 Level 0 : All events (Fugen, JRR-3, JMTR, Monju)

4.2 Application to Events in Other Facilities
The INES rating has been applied to the events that occurred at the other facilities such as fuel

processing facilities. For the event during the period FY1992-1997, the INES rating was applied to
thirteen events. As shown in Table 4, except for FY1993, one or two events were evaluated using
the INES scale per year. Of these, there are one rated at level 3, one at level 2, one at level 1, five at
level 0, and five at "out-of-scale".

Table 4 Number of Events Rated (Fuel processing facilities)

Fiscal No. of , , * • . - . .. ,r- •••» ,,_ Rating Results (Facility concerned)Year Events » \ / /

1992 1 Out-of-scale (fuel fabrication facility)

1993 6 Out-of-scale : 3 events (two at fuel fabrication facility, one at hot cell lab.)

Level 0 : 2 events (fuel fabrication facility, uranium enrichment facility)

Level 2 : 1 event (reprocessing facility: reported to IAEA)

Level 0 : 2 events (reprocessing facility)

Level 0 (radwaste storage facility)

Out-of-scale : 1 event (fuel fabrication facility)

Level 3 : 1 event (reprocessing facility: reported to IAEA)

1997 1 Level 1 (uranium enrichment experimental facility)
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The event rated at level 3 involved fire and explosion at the bituminization demonstration facility
(for low level rad-waste) of the reprocessing plant on March 11, 1997. This event was basically
rated at level 2 under the "defense-in-depth degradation" criterion because the confinement function
was lost. However, finally, the level was upgraded because the similar event that had previously
occurred was not sufficiently reflected to the plant safety. The event with level 2 involved
exposure of workers exceeding the legal dose limit. These two events were reported to the IAEA.

4.3 Utilization of INES Information
In order to more widely and efficiently utilize the INES information inside Japan, the JAERI has

been translating the INES reports into Japanese immediately after receiving the individual reports
written in English and published the technical report containing the Japanese version of the INES
reports . The JAERI has been developing a world-wide-web database for the Japanese translation
to promptly provide the INES information to the media and the public. To date, approximately 460
reports, including events reported during a trial period, have been stored in this database.

5. CONCLUDING REMARKS

This paper describes the INES rating process for events at testing/research reactors and nuclear
fuel processing facilities and experience on the application of the INES scale in Japan. The INES is
a useful means for promptly obtaining the information concerning events at the nuclear facilities in
foreign countries and facilitating a common understanding between the nuclear community, the media
and the public. However, there are some difficulties rating the INES scale of events at
testing/research reactors and nuclear fuel facilities because of insufficient description and/or examples
provided in the INES User's Manual. It is expected that the User's Manual will be refined to resolve
such difficulties by accumulating experience on the INES application to events at testing/research
reactors.

For the nuclear power plant, the IAEA and the OECD/NEA have been jointly operating the
Incident Reporting System (IRS) to feed operating experience back to enhancement of plant safety.
Also, for research reactors, a similar system, so-called IRS-RR, has been proposed for internationally
exchanging event information but has not been sufficiently functioned. Therefore, such a system
should be established to technically utilize event information on research reactors.
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