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I. REPORT OF THE MEETING

1. INTRODUCTION

1.1 Fifty nine countries are now formally participating in the use of INES. This

includes all member countries who operate power reactors. Representatives of 35

countries attended the 1997 TCM.

1.2 Overall, it was judged that the use of the scale was proceeding well without major

technical problems in its application. Generally, public and media understanding

of the scale was improving, although progress in some countries in this respect

was greater than in others.

1.3 A major theme of the TCM was that technical development of the scale has

generally reached a satisfactory state. Further major effort should not be invested

in seeking marginal improvements although the need to make some further

improvements in specific areas (e.g. transport was recognised). The main area on

which to concentrate effort in future was its use as a prompt and effective tool for

communication

2. REVIEW OF CONSULTANTS MEETING ON LESSONS LEARNED
FROM A REVIEW OF THE COMMUNICATION OF NUCLEAR EVENTS
AND THE ROLE OF INES

2.1 A consultants meeting chaired by Mr. Stott, was held to review practices in

communications involving the use or potential use of INES between the 15th-17th

April 1997. The meeting was attended by technical and public communication

experts and sought to review selected events in terms of these questions:



• What was the initial communication about the event?

• Was INES used and, if so, was it used correctly and did it add value?

• Could the communication (using INES or any other means) have been better?

2.2 The meeting noted the recommendations of the Consultants Meeting and urged

members to consider them in respect of their own countries. In summary, these

were:

• Regulatory authorities should initiate discussions with operating organizations

to develop systems which will allow the quickest possible communication

about events and the maximum possible information to indicate significance.

Where it is not possible to provide complete INES ratings (on all three

attributes) within 24 hours, information on only off-site and on-site impacts

might be communicated. For developing situations, it should be made clear in

initial communications that the INES rating is based on incomplete information

and that the situation is still being analysed.

• Operating organisations, where appropriate and possible, might consider

providing an initial communication of events at their facilities. Internal

procedures could be developed to support this process. INES should be used to

draw a distinction between off-site and on-site impacts and these

communications should be accompanied by a brief explanation of INES -

notably that level 1 is the least severe and level 7 the most severe. Press

releases should, whenever appropriate, give prominence to ratings, especially

for events rated lower than level 2.

• INES National Officers should use the experience gained from the current use

of INES internationally to explore further mechanisms to provide rapid and

precise communication about events. They should also develop the ability to



provide information on events notified by other countries to the media,

government and others in their own country where this is appropriate.

• Effort should be put into informing all "stakeholders" about INES. Training

for the nuclear community and the provision of means to make it easier for the

general public to obtain information about INES (e.g. through power plant

newsletters, Information Centres, etc...) should be explored.

• Consideration might need to be given to resolving an apparent discrepancy

between the intuitive judgement of members of the public and the media about

the INES rating of some events and the actual rating given to an event.

• Resolution of remaining inconsistencies in the User's Manual and

improvements in presentation should be considered. In particular, a

comparison between the initiator/safety function availability and safety layer

approaches might be carried out in order to ensure consistency in the ratings

obtained from the respective approaches for similar events.

3. ADVISORY COMMITTEE REPORT

3.1 The INES Advisory Committee met on the 20th and 21st October 1997. The

Chairman, Mr. Mortin summarised the conclusions of the meeting.

3.2 The User's Manual should be updated for the 1998 TCM and circulated for

comments to INES National Officers when a draft is complete. The current

technical basis should be retained, but inconsistencies should be eliminated,

procedures and definitions should be separated from background information and

more examples included. The advice of the Advisory Committee was that the

"simplified approach" explored in 1996 should not be developed further or

included in the Manual. The TCM agreed with these recommendations, noting



the intent to publish both electronically and in hard copy form (either booklet or

ring binder).

3.3 It was noted that the computerised rating procedure will include the creation and

electronic transmission of the Event Reporting Form (ERF). Testing is currently

being carried out and it is intended that the final version will be circulated in early

1998. This should improve the legibility of some submitted ERFs. The

publication of events on the internet is still under review. It was noted that there

would be a need to make these documents more intelligible to the non-specialist.

3.4 It was agreed by the TCM that the further guidance drafted on completion of the

ERF would be welcome and circulated to National Officers. The importance was

noted of maintaining awareness of the target audience, providing a clear

description focussing on consequences and significance and the need to include

concise justification of the rating. Whenever possible, acronyms should be

avoided. It was also agreed that the ERF might be modified to bring out more

clearly the nature of injuries or radiation exposure to workers, the condition of the

plant (e.g. whether it is under control) and whether any deficiencies had been

found as a result of planned surveillance.

3.5 The Advisory Committee reviewed events submitted to the Agency during

1996/1997. It was noted that they had agreed with the vast majority of ratings and

had concluded that the events circulated by National Officers met the agreed

criteria (i.e. those at level two or above, those of potential international interest

and events which provided useful insights into the use of the scale). However, it

was also noted that many ERFs do not currently contain sufficient information on

the basis of the rating given. A selection of events were reviewed as part of the

TCM in order further to share views on the approach to the rating of events.



4. PROVISION OF PUBLIC INFORMATION

4.1 Mr. Kyd, Director of Public Information joined the meeting for the discussion on

this topic. Three issues were discussed - a new INES video, a revised technical

pamphlet and a revised leaflet for public use.

4.2 Mr. Kyd reminded the meeting that the production of a new INES video would be

costly and would need to compete with other projects involving the use of the

resources of the IAEA in the production of such material. Furthermore, a clear

target audience would need to be identified. Various possibilities such as the

production of video clips and incorporation of material from the existing video

were discussed. In conclusion, the TCM agreed that whilst a new video was

desirable and should be pursued if possible, it accepted that resource constraints

may make this difficult. The Division of Public Information agreed to investigate

the possibility further against the background of the difficulties discussed above.

4.3 Revision of the technical pamphlet was regarded by the TCM as a high priority.

It was agreed that a revision should, if possible, be completed before the next

TCM. The current form should not be changed radically, but revision of some of

the text to bring it up to date, inclusion of some of the material produced by Mr.

Lagarde and possible further illustration of the lower points of the scale using real

events should be considered.

4.4 Production of a revised public leaflet describing INES was agreed by the TCM as

also being of high priority. It was felt that the leaflet should be revised to have

greater impact (e.g. by using a colour presentation of the scale on the front page).

The current text was considered to be acceptable. Mr. Kyd agreed to provide

suggestions to the chairman and subgroup of National Officers on an improved

design as soon as possible and a revised version should be available in early 1998.



5. OTHER ISSUES

5.1 During the meeting several other issues were raised which required consideration

by the TCM. These included the following:

5.2 Interest had been shown by the EU and others in developing a new "scale" for

indicating the significance of radioactive transport incidents and accidents.

Members of the Advisory Committee had taken the opportunity of discussing this

with some of those pursuing the idea. The TCM agreed that transport events

could be properly dealt with by INES and the development of a separate scale

should be strongly discouraged. Any changes to the Manual which might take

into account the views of those who were considering a separate approach would

be invited. They might then be included in the current revision of the Manual.

5.3 During the round table discussion on the use of the scale in member countries,

several specific technical questions were raised for consideration and assistance

from Advisory Committee members. General questions of note for future

consideration by the Advisory Committee included a request for guidance from

Finland on when to provide ratings for significant events during an evolving

accident. It was noted that this issue had emerged during an emergency exercise.

Other members pointed out that a balance of judgement was required in these

circumstances between early rating and waiting until sufficient information was

available to provide information which was sufficiently reliable. In the

presentation from Japan, it was suggested that difficulties experienced in using the

manual or flow chart for a recent non-reactor event be considered in revising the

manual. It was also suggested by the Japanese representative that consideration

might be given to presenting the rating separately on each of the three attributes

on the scale in order to provide background information to explain the final rating

of the event.



5.4 Other issues raised by National Officers which might be considered by the

Advisory Committee were:

• The rating of events arising from exposure to radiation from stolen or illicit

sources. It was noted that if events of this type occurred, some or all of them

may be regarded as security events and would thus be outside the scope of the

scale.

• The impact of different dose limits on rating events at level 2 based on on-site

impact. This was exemplified by a recent event which occurred in Spain.

• How to provide information on events occurring outside the membership of

INES? Here, it was suggested that the Agency may be able to distribute

publicly available information to National Officers. This was exemplified by a

recent event which occurred in Georgia.

• How to rate events arising from defects in fuel? This issue was exemplified by

the report event occurring in Switzerland.

5.5 The TCM again stressed strongly that comparisons between the number of events

at the lower levels of the scale in different countries was not appropriate. Several

examples discussed at the meeting illustrated the fact that issues in operating

limits and conditions and other safety case differences made such comparisons

meaningless in many cases.

5.6 It was agreed that National Officers should attempt to ensure, whenever possible,

that event ratings are carried out as soon as possible even if these are preliminary

ratings. Prompt communication was an important objective in the development of

the scale. It was also agreed that National Officers should take the opportunity to

provide, whenever possible, further publicity for the scale - for example in

articles, briefings and explanatory leaflets.
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Training activities

We have invited a standard INES seminar/workshop in May 1997
for the staff of Regulatory Authority, Metsamor NPP, Department
of Civil Protection, Ministry of Health, as well as for the
representatives of media in order to familiarize them with INES
concepts. The seminar was organized by the IAEA together with
Armenian Nuclear Regulatory Authority in head office of ANRA
in Yerevan. A reasonable number of staff of above mentioned
organizations improved its understanding of INES and had the
possibility to learn INES methods of event assessment and
classification. Communication staff also had possibility to be
involved in the preparation of press releases regarding events as
well to improve its knowledge.

Rated events

INES scale is in use in Armenia since 1995. Since the last meeting
of the INES national officers events in the Metsamor NPP have
been rated according to INES scale. The statistics as to the events
occurred after the last Meeting of INIS National Officers is as
follows:

NUMBER OF FAILURES ASSESSED AS
INESO
NUMBER OF FAILURES ASSESSED AS
INES1
NUMBER OF FAILURES ASSESSED AS
INES 2

4

2

0

During this period there was no event in the category of 2 and
above. INES rating is responsibility of licensee. All reportable
events sent by Metsamor NPP to regulatory Authority were
initially rated at the NPP and after reviewed at the ANRA. One



event which attracted public and media interest was selected in
order to send to the IAEA. We have computer software for rating
events, however at the moment we find more practical to use the
manual.

Public communication polices

The main topics of the media and public interest were:
• Nuclear safety
• Seismic safety
• Radioactive wastes management
• Radiation safety and monitoring of environment
• Cooperation projects with IAEA and other international

organizations
• Plans concerning the construction of new NPP in Armenia
• Training of personnel

No legal requirements exist with respect to communication to the
public and no systematic dissemination to the media is currently
performed. However ANRA issues press statements on some
significant events.
In 1996 and 1997 we drafted some press releases and informative
notes on various issues of nuclear activities in Armenia, for
example, information about the shout down of the NPP for
refueling and maintenance work. During this period we maintained
the usual relations with the national and foreign media.
The visit of the Director General of the IAEA to Armenia also
attracted the attention of the public. The national TV, radio and
newspapers gave coverage to the visit of the DG to the ANRA and
the Ministry of Energy.



THE INTERNATIONAL NUCLEAR EVENT SCALE (INESJ
EVENT RA TING FORM (ERF)

TO BE SENT TO THE IAEA INES COORDINATOR BY

IAEA WAGRAMERSTRASSE 5, P.O. BOX 100, A-1400 VIENNA, AUSTRIA

• FAX: + 43 1 2060 29723
•E-MAIL: THOMAS@NEPO1IAEA.OR.AT

• PHONE: + 43 1 2060 22685

EVENT
TITLE

Reactor trip due to short circuit on control and protection
system of generator

EVENT DATE
04.Feb.1997

RATING

PROVISIONAL

FINAL

RATING

DATE

03.03.97

OUT OF

SCALE

BELOW

SCALE 0

ON SCALE

1 2 3 4 5 6 7

SAFETY

ATTRIBUTE

DEGR. DEFENSE IN-DEPTH

ON-SITE IMPACT

OFF-SITE IMPACT

COUNTRY ARMENIA FACILITY
NAME

ARMENIA
UNIT-2

FACILITY
TYPE

WWER440

ASPECTS OF SIGNIFICANCE TO THE PUBLIC:

ACCIDENT D INCIDENT •

YES NO

DEVIATION

RADIOACTIVE RELEASES OFF-SITE
RADIOACTIVE RELEASES ON-SITE
WORKERS INJURED BY RADIATION
WORKERS INJURED PHYSICALLY
PLANT SAFETY IS UNDER CONTROL

THE EVENT REPORTED IS A DISCOVERY OF A DEFICIENCY
BY ROUTINE SURVEILLANCE
A PRESS RELEASE WAS MADE (IF YES, PLEASE ATTACH IT)

•
D
D

•
D

•
SHORT DESCRIPTION OF THE EVENT:

On 4 February, 1997 the plant was under 365 MW electrical power operation with two working
turbogenerators . At 6:31 a.m. one of the turbogenerator was disconnected from the grid and tripped by the
control and protection system. The reactor power was decreased in order to maintain the parameters of
primary and secondary circuits. At 6:34 the reactor was shut down by the control and protection system
because of drop of level in the steam generators #1-3. The investigation revealed that the cause of generator
disconnection was short circuit in one of relays on the protection system of the disconnected generator . The
plant was return to normal operation in same day after replacement of failed relay.
The deviation caused neither on-site nor off-site radiation impact.

JUSTIFICATION OF THE RATING:

As full safety functions were available, the event is rated at level "0" as per User's manual, Part III.

CONTACT PERSON FOR

FURTHER INFORMATION

NAME

ADDRESS

PHONE

FAX

V.Kurghinyan, INES National Officer
4 Tigran Mets, Yerevan 375010. Armenia
374 2581962
374 390 6874

• PLEASE ATTACH ADDITIONAL INFORMATION ON JUSTIFICATION OF THE EVENT RATING AND DIFFICULTIES ENCOUNTERED, IF NEEDED



IAEA DIRECTOR GENERAL PRAISES ANPP'S WORK

by Sussannah Petrosyan

International Atomic Energy
Agency is planning to implement pro-
grams covering not only the sphere of
nuclear energy, but also agriculture,
health care and others in Armenia, IAEA
Director General Hans Blix said at a news
confer-ence on July 18 in Yerevan.

According to him, the IAEA is
currently implementing a number of pro-
grams in Armenia which are aimed at rais-
ing the safety of the Nuclear Power Plant,
as well as improving the legislative base
in field of nuclear power. The IAEA
renders great technical assistance to
Armenia in elaborating the law on
nuclear power that is to be brought for
consideration at the

in Armenia.

IAEA Director General, empha-
sizing the importance of the works on
rais-ing the seismic safety of the plant, in
gen-eral positively assessed the work of
the Armenian NPP.

He drew attention to the prob-
lems discussed by IAEA representatives
and Armenian Government. In particular,
according to him, a necessity to strength-
en control over issues related to the
nuclear fuel was talked over. By the end
of this year Armenia's Government is
plan-ning to sign a protocol on
strengthening control in this field. He also
reported that the Armenian side asked for
IAEA assis-tance in purchasing special
equipment for the Armenian Nuclear
Power Plant.
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1. Introduction
The Bangladesh Atomic Energy Commission (BAEC) was constituted as an statutory body in

February 1973 by the Order of the President to "do all acts and things including research work,

necessary for promotion of peaceful uses of atomic energy ..."1 The BAEC was further conferred

power to regulate all nuclear/radiation practices in the country by an act of the National Parliament in

July 1993^. T n e necessary rules to regulate the practices were notified in the Bangladesh Gazette on

18 September 1997 - just a month ago3. The organogram of the BAEC is shown in (Annex -1). The

Nuclear Safety and Radiation Control Division (NSRCD) is responsible for assisting the BAEC in

discharging the regulatory responsibilities. This division is also responsible for rating and doing

other needful for the 1NES. Bangladesh is a signatory to most of the IAEA sponsored conventions

and is a party to the INES from the year 1990.

2. Nuclear/Radiation Practices

Bangladesh is the 8th largest country in the world in terms of population size. Yet the size and extent

of nuclear and radiation practices, because of poor economic condition, are quite modest (Annex-II).

A 3 MW TRIGA Mark - II research reactor operating since 01 October 1996 is the only nuclear

facility in the country.

3. This Year's Event

An incident occurred on 14 July 1997, when it was detected that water from the closed loop primary

cooling system of the 3 MW TRIGA Mark - II reactor was leaking. The incident was duly reported

to the INES on 28 July . There was a great hue and cry in the press and media creating confusions,

fear and speculations. It was also reported several times on the Bengali service of the British

Broadcasting Corporation (BBC). A press release was given by the BAEC on 30 July 1997 which

was published in most of the local dailies on the following day. The press release relieved the public

from unnecessary fear, anxieties and speculations. Necessary measures are being taken to bring back

the original operating capacity of the reactor.

4. Discussion on the Event

The cause of leakage of water was identified as the holes in the decay tank developed due to

corrosions. Both the motor operated outlet and inlet valves to the reactor tank were closed but this

did not stop the leakage which varied between 250 litres to 490 litres per day. Only Co-58 with a

- 1



concentration of about 40 Bq per litre was detected in the primary water ( 60,000 litres ). There was,

as such, no risk to the operators as well as to the environment. No person was injured. The leaked

water about 45,000 litres was collected and contained in a special storage and in plastic containers

which will ultimately be released to the nature. Further investigations, analyses and studies are

going on to find out the causes and to rectify faults so that the reactor can be made operable with

normal capacity at an early date. The press release was found very effective to regain public

confidence and in removing unnecessary confusions and anxieties.

5. INES Practices

Section 6(l)/(b) of the NSRC Act (1993) put emphasis on documentation and public information

exchange. As stated before, the BAEC has been participating in the INES programme from 1990.

Because of the local constraints, the information received thbugh the INES are generally circulated,

as relevant, among the users with a copy to the Scientific Information Division (SID) of the BAEC.

The information, till to date, as a practice are not passed on to the press/media as it may lead to

confusion and unnecessary apprehension on nuclear practices. We believe that media/journalists

should be educated/acquainted with the INES programme first before the commencement of regular

transmision of the information to them. Accordingly, it was planned in 1993 to arrange a workshop

with the assistance of the IAEA, but this was not materialized. We still think that such a workshop is

necessary to make the journalists understood about the INES programme and the meaning of the

ratings and do hope that such workshop will be arranged in near future.

6. Recommendation

The following two recommendations are placed for consideration :

(i) The INES information transmitted by Fax is often of poor quality. There is also wastage of
paper in each transmission, as the first page indicates only the name of the national officer -
steps should be taken to address these issues; and

(ii) Regional workshop of the responsible/concerned persons for rating the INES should be

arranged as it will be useful to keep the required knowledge upto the standard.

7. Conclusion

Nuclear and radiation practices benefit millions of people in the world. Nuclear power appears to be

a cost effective and dependable option from a mid term sustainable energy mix for increasing global

population and may help to limit green house and other noxious gas emissions. Ionizing radiation

and the damaging power of atom bomb still make many people scary and sceptic about



radiation/nuclear practices. Proper and factual exchange of information between the users and the

public may help doing away with the unnecessary panic and misgivings and may boost public

confidence and acceptability - the INES programme will help to achieve this end.

8. Reference
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Extraordinary Published by Authority, page 3391 to 3397, Tuesday, February 27, 1973.

2 The Nuclear Safety and Radiation Control Act 1993, the Bangladesh Gazette, Additional
Numbers, Published by the Authority, page 2471 to 2476, Thursday, 22 July 1993.

3 The Nuclear Safety and Radiation Control Rules, 1997, the Bangladesh Gazette,

Extraordinary Published by the Authority, page 3549 to 3768, Thursday, 18 September 1997.
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Table -I

Nuclear/Radiation Practices in Bangladesh

Sl.No.

01.
02.
03.
04.
05.

06.
07.
08.
09.

10.
11.
12.
13.
14.
15.

16.

17.
18.
19.
20.

Sources

Nuclear Power Reactor
Nuclear Research Reactor (3MW)
Neutron Generator (14 Mev)
Van-de-graaff (3 Mev)
Commercial Irradiator
(130,000 Ci nominal)
Other Irradiators
Teletherapy Units
Accelerators (6-15 Mv)
Nuclear Medicine Institution/
Centres
X-ray Machine
Deep X-ray (250-300 KVp)
Level gauges
Isotope Production Laboratory
Radiograpy (NDT) Machines
Thorium Nitrate(Gas Mantle
Industry)
Radium needles
R & D Sources
Mineral Exploration Sources
Waste Management Sources
Monazite Tailings
Oil & Gas Logging Company

Estimated/Actual Numbers
1996 2000
Under planning

1 1
1 3
1 1
1 2

2 2
10 15
1 3
10 16

3000+ 4000
11 20
10+ 20
1 1
30+ 50
6 tons 10 tons

2gms+

Not yet fully quantified
Not yet fully quantified
Not yet fully quantified
3

N.B. 1996 figures with superscript (+) and those for the year 2000 are estimated

5 - NEXT MQKD
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INES TECHNICAL COMMITTEE MEETING

Annual Meeting of the INES National Officers

Vienna, 22-24 October 1997

REPORT ON THE APPLICATION OF INES IN BELGIUM

1. Background Reminder

1.1 History
Belgium is in the nuclear field since the early 1950 and is operating nuclear power plants as well
as other nuclear installations for more than 20 years.

Having recognised the importance of a common language within the nuclear world to
communicate with the media, Belgium participated actively to the development and the
improvement of INES for nuclear power plants since 1989, and also to the development of an
extension of INES to other nuclear installations.

The scale was officially implemented for nuclear power plants on a trial basis the 22nd of June
1990 during a press release by the Minister of Labour and Employment and the secretary of
State for Environment. It was preceded by a period of training of the various organisations
involved.

All those elements were presented in detail during previous IAEA International meeting on
Experience with the Use of INES.

During 1992 and 1993, the implementation of INES for non NPFs was not yet officially in
application. It has however been accepted to use INES for some incidents in non NPP
installations on a "voluntary" basis and to evaluate the difficulties of applicability.

In the meantime, the Authorities and the INES national officer met to define the scope of
application of the extension of INES to non reactors. It was decided to apply the extension of
INES to all ti.^ "Class-1" (highest radioactive inventory) installations in Belgium.
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The plants approached are:
The research centre of Mol
The Institute for Radio-elements (Fleurus)
FBFC
Belgoprocess
IRMM (CEC)
University of Ghent

In September 1993, a first information meeting took place between the Authorities, the
involved non-NPP utilities and the INES National Officer. A first presentation of the INES
extension was made at that moment.

It was agreed to apply INES officially on a trial basis for non NPPs and according to a
procedure identical to the one applied for NPPs. It is planned to have further meetings with the
participation of specific inspection organisations. The trial period is still ongoing.

It was also agreed that, for training and development purpose, the utilities should send their
manual or procedures for application of INES to the National Officer, and that this one will
disseminate the non-NPP event received through the INES-net when appropriate.

1.2 Communication organisation

1.2.1 Organisation of the rating

The following organisation, initially set up for NPP's in order to rate nuclear events, is now
applied with slight modifications to all facilities involved.

It involves the Authorities (Ministries in charge of the nuclear safety), the utilities, the
inspection organisation, and the INES National Officer, which belongs to the inspection
organisation. The organisation was defined in a convention between the parties.

The procedure described in that convention is updated when found necessary to take into
account the experience of utilisation and the end of the trial periods. It is given hereafter.

On the other hand, the implementation of the new user's manual or the additional guidelines
required additional training of the individuals having to rate events. This was performed
independently in the various organisations involved. In particular, the procedures of the utility
has been updated and recycling lectures were given. The same has been done for the inspection
organisation. The training process put the emphasis on the new aspects covered by the revised
manual. Further training is planned when deemed necessary

1.2.2 Rating Procedure

The revised procedure applied in order to decide of the level of an event in nuclear installations
of class 1 (including nuclear power plants) takes into account the specific situation and
responsibilities in Belgium:

1. Events impacting nuclear safety in a nuclear installation are rated on INES according to the
process described hereafter.
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2. The utility evaluates the level. For levels 1 or above, he notifies the Authorities (Ministries)
usually after discussions with the inspection organisations. A verification of the completeness
and of the correctness of the events to be notified is performed by the inspection body during
its routine inspections. This leads to a special report from the inspection organisation to the
authorities by the end of the month of September each year.

3. For the rating , the utility takes contact with the Authorities, describing the event and
proposing a rating. The proposal has to be approved by the Authorities before any official
press release. The ministries may wish to have the advise of the inspection organisation in
charge of the regulatory nuclear safety inspection in the plant.

4. The events rated at level 1 or above must lead to a press release by the utility mentioning
INES and its 7 levels. A possibility exists for provisional rating and for additions on the
actual character or not of initiators. Copies are sent to the involved ministries, the inspection
organisation and the INES National Officer, who received also the rating justification.

5. For events rated at level 2 or above, the INES National Officer sent an ERF to the IAEA,
after discussion with the utility and approval of the involved ministries.

6. The INES rating and reporting does not relieve the utility of its other reporting duties.

In order to detect events with unresolved discordance's in opinions between utility and
inspection organisation, the ministries have asked the inspection organisations to report
annually (besides the quarterly reports to their official supervision committee) on events where
they think an incorrect rating had been proposed by the utility.

1.3 Communication policy in Belgium

1.3.1 Contacts with the public

As it appears from the above-mentioned rating procedures, the present policy of the Belgian
Authorities is not to inform the Public systematically themselves. They leave the routine
information of the public to the utilities, keeping perhaps for themselves very specific or
important situations or announcements (application of INES for instance).

Nevertheless the INES is felt as a useful tool in order to improve the perception of the public of
events in nuclear facilities.

Even if the attention of the public is sometimes attracted by events which, without the
systematic press release of levels one or above, would not have been published, the general
reaction of newspapers and public on low level events is a lack of interest. Besides the
contradictory argumentation on the severity of an event has practically disappeared since the
introduction of INES.

This justifies that, as mentioned above, Belgium has been and still is very active in the
development of the scale. At the early stages of the scale, a leaflet was devised to explain to the
media and the public the structure of the scale and its meaning.

1.3.2 Basis event sets of the rating

In Belgu1r1\ there are few events or situations where a utility is complied to report officially and
formally to the Authorities or inspection organisation. In practice, due to the quasi-constant
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presence of an inspector on site and to the reasonable relationship between inspectors and
utilities, the inspection organisation is aware .of all the significant (and sometimes not
significant) events on site.

The INES rating is therefore not based upon the formally reported events, but on the set of
informally known events. This precludes any statistical analysis on the fraction events rated at a
given level.

2. Rated events
Since the last meeting of the INES national officers, events in the Belgian NPP's and in a
nuclear fuel cycle or research facilities have been rated on INES.

A few events have lead to a press release and are mentioned in the following table.

Unit
Tl
T3
Dl/2
D3
IRE

D3
D4
D4

BR2
BP

Date
31/10/96
29/10/96
09/12/96
29/10/96
19/11/96

31/03/97
14/06/97
23/06/97

24/06/97
17/04/97

'••. - y : : . : • : - • : ^ ; . - ' - T i t l e > : r - :.-.-: /•••:

Explosion of a non safety related breaker
Slowing down of control rods
Diesel and bus unavailable on 2/4 trains (TS)
Bunker system out of TS limits
Iodine release due to inappropriate valve
manipulation
Ventilation tests not performed according to TS
Control rod blockages
Handling problem with a control rod during vessel
head withdrawal
Loss of water from reactor pool
Small explosion in an incinerator

Level
0
0
1
1
1

1
1
0

1
0

Most of the NPP's, events of level 1 are due to non respect of the technical specifications or of
procedures.

3. Events with difficulties or learning opportunities
The explosion of a non safety related breaker in Tihange 1, where a worker died of heavy burns,
was interesting for communication purposes. The recoil state was intermediate shut-down.

Whilst neither the local officials, nor the press questioned the INES rating, the minister's
cabinet asked for additional explanation of the rating. The resonance of the event had no
common measure with its actual nuclear safety consequence.

On the other hand, specific contacts had to be taken with the local authorities (mayor of Huy)
and the press:

• The mayor was initially worried, but could be convinced the situation was under control by
an open presentation of the situation and a questioning attitude from the inspection
organisation.
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• The press (local radio) could understand that, contrary to could intuitively imagined,
intermediate shutdown was safer than cold shutdown in some circumstances.

In that case personal honest contacts and simple explanations seem to be more convincing than
discussions on INES rating.

4. Public acceptance of INES issues
INES rating is not challenged in the public or the press. It helps cutting off discussions.

5. Problems with the current systems

5.1 Rating procedure
When the reactor table procedure cannot be applied, there is always difficulties to identify layers
to be considered. Basically, the examples in the manual are helpful.

5.2 Discussions with the utilities

There is still reluctance of some licensees to report INES levels 1 (or above) as it implies a
press release.

5.3 Dissemination of information to countries by IAEA INES co-ordinator

The administrative process works well.

5.4 Dissemination of event from IAEA INES within the countries
Clearly many level 0 or 1 are of little interest even for the public.

The dissemination of the received event forms is usually not made (due to the lack of valuable
technical data provided most often elsewhere). Exceptionally, when an event attracts a high
public interest, the INES information is transmitted to some pre-selected nuclear oriented
groups.

However the non NPP events are senf to the interested nuclear groups for training purposes.
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Operational Experiences of the

EVES in China

1. Introductions

In China, 3 units of Nuclear Power Plant are in operations and 8 units

are under constructions and plan, as shown in Table-1.

First of all I will introduce the status of operating nuclear power plants.

The Qinshan 300 MW nuclear power plant, the first self-designed and

self-constructed NPP in China, was connected to the grid on December

15. 1991. It reached full load in July 1992. -n its first year of

commercial operation, the annual load factor of as high as 68% was

attained in 1994, and increased further to 84% in 1 ,-95 and 1996.

The Guangdong Daya Bay NPP(2 X 900MW) is owned by a jointed

venture company, set up by the Guangdong Nuclear Power investment

Compam" and its HongKong partner. The average annual load factor oi

two units was 70.5% in 1995, and 70.1% in 1996.

The International Nuclear Event Scale (TNES) has been applied in

China since 1993, and has served as a effective tool for

communications to the media on the event occurring in Nuclear

Facility.

The all domestic nuclear events which occurred in NPP have been

evaluated bv using the INES svstem. Thev were rated as level "0" and

" 1 " or below the scale. No events were rated as level "2" or hisher.



Among the results of the evaluations, those which are consider to be

necessary are reported to IAEA according to the INES reporting criteria.

In this paper, I will briefly describes the INES activity of NPP in

China.

INES evaluation for research reactor, and other nuclear facility is now

under trial use.

2. Reporting system

A reporting criterion "Nuclear Power Plant Event Reporting Provision"

on nuclear events has be declared by National Nuclear Safety

Administration(NNSA) in January 3. 1992. According to the

requirement of this reporting criterion, nuclear power plants are legally

responsible to promptly report events that have occurred in NPP.

Events that are nuclear obligation to be reported based on this criterion

are as follows:

- Serious reactivity transient

~ Unplanned power level change or forced power reductions of the

reactor.

-- Failure of main safety system during reactor operations.

~ Failure of main safety equipment during reactor operations.

~ Release of gaseous and liquid radioactive material that exceeds

the allowable radiation level.

-- Personnel radiation exposure which exceeded or might exceed the

allowable radiation level.



— Casualty of Personnel.

- Other events that cause actual or possible deterioration of NPP

safety.

Different notifications may be reported by telephone, fax and mail.

Event oral notifications should be reported within 2 hours by telephone,

event written notifications within 3 days by fax, and event detail report

within 30 days by mail. Provisional rating of the event is also include

in this report. At the same time, any event to be level-1 or above

including that of public concerns must be disclosed to press/public.

3. INES system

We have declared "INES operational procedure and management

method" in 1993. INES national working group has been established,

and implemented the first meeting discuss event rating in 1993. The

working group consists of CNNC and National Nuclear Safety

Administration ("NNSA). CNNC is responsible for INES work. The

experts of working group come from the following units:

National Nuclear Safety Administration

Nuclear Power Bureau of CNNC

Radiation Protect Bureau of CNNC

International Cooperation Bureau of CNNC

Beijing Nuclear Safety Center

Research Institute of Nuclear Power Operation

Radiation protect institute of China



Now Mr. Sun Guangdi is the head of INES National Working Group,

he has been nominated as national officer of the INES system in China.

He is responsible for INES related activities including reporting to

IAEA, and receiving and distributing information from IAEA.

The provisional rating is made by NPP. There is a INES rating group in

each NPP. It responsible for event provisional rating. And same time

there is a INES coordinator in each NPP. He is for the contacts with

INES National Working Group.

The final rating of the event is made by the INES National Working

Group in order to hold fair position. Final rating results of the events

are provided to reported to the regulatory body, and are released to the

press.

The scale is really very helpful to regulate the report terms in China.

several years ago all the events were called "accidents" for media and

public in China, now they can understand the difference between

accidents and incidents.

4. Conclusions

The policy of the China Regulatory Authority is the INES scale should

become appropriate and effective tool for common understanding

among nuclear community, public and the media. Approximately 4

years has passed since the INES system has been introduced to China.

Now public can have better understanding of events. It can be said that

the INES system has been properly implemented in China.



Reactor Status Check List, CHINA

Status

C)n Grid

Construction

Plan

Code

CN1

CN2

CN3

Reactor

Name

Qinshan

DayaHay-1

DayaBay-2

Qinshan-II

LtngAo

Qinshan-III

LianYunGang NPP

Type

PWR

PWR

PWR

PWR

PWR

PHWR

PWR

Capacity

Net

279

944

944

( MW )

Grass

300

984

984

2 X 600

2 X 1000

2 X 700

2 X 1000

()pcrator

QNPC

CiNPJVC

(5NPJVC

NPQJVC

GNPJVC

QNPC

NSSS

Suppl>'

CNNC

FRAM

FRAM

CNNC

FRAM

Al-CL

Construction

Start

2O-Mar-85

07-Aug-87

07-Apr-88

02-.Tun-96

15-May-97

1998.5

Commercial

Operation

Ol-Apr-94

Ol-Feb-94

()6-May-94

2002.6

2002.7

2003.1
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Annual Meeting of INES National Officers

Vienna, 22-24 October 1997

REPORT OF THE APPLICATION OF THE INES IN CROATIA

Mr. Ivo Valcic

Nuclear Safety Department

Ministry of Economy, Republic of Croatia

The Republic of Croatia has no nuclear installation, no
power reactors, no research reactors, nor any other nuclear fuel
circle installations, on its territory.

All facilities with installations and/or equipment for
application of ionising radiation (irradiators, accelerators,
sealed sources etc.) have operated without radiation safety
relevant incidents. Also all transport activities have been carried
out without any safety relevant incidents.

Consequently, no one abnormal event was rated in
Croatia using INES in period Oct. 1996 - Oct. 1997, and no
INES report was communicated to the INES information
system.

The INES rating forms, describing elsewhere occur
events, were being duly received from INES information system
and very often used as only base for prompt informing of the
media.

A new Croatian edition of the leaflet is in preparation to be
realise during December 1997, based on the origin from 1992.
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INTRODUCTION

Major nuclear facilities currently operated in the Czech Republic and falling
under nuclear safety and radiation protection supervision have included four
operated units of the Dukovany nuclear power plant equipped with WER 440/213
reactors, two research reactors (the LVR 15 reactor with a maximum power of 10
MW and the zero-power LR-0 reactor) at the Nuclear Research Institute in Rez, and
the VR-1P teaching reactor at the Faculty of Nuclear Science and Physical
Engineering, Czech Technical University in Prague.

The State Office for Nuclear Safety ("Statnf ufad pro jadernou bezpecnost",
"SUJB") is the Czech regulatory authority responsible for supervision of nuclear
safety of nuclear facilities and supervision of radiation protection in the Czech
Republic.

A NEW LEGISLATION

SUJB's activities with respect to the state supervision of nuclear safety were
based on applicable legislation, in particular the State Supervision of Nuclear Safety
of Nuclear Facilities Act No. 28/1984 and the State Office for Nuclear Safety
Responsibilities Act No. 287/1993, as amended by Act No. 85/1995 till the end of
June 1997. Since July 1997 the new "Act (No. 18/1997) on Peaceful Utilisation of
Nuclear Energy and Ionising Radiation (the Atomic Law).

Preparation of the Atomic Act in the form of a Bill was the joint responsibility of the
Czech Ministry of Industry and Trade and the SUJB. In January 1996, the Government
submitted the Bill to the Czech Parliament (House of Representatives), and representatives
of the SUJB were present when the bill was discussed by the relevant Parliamentary
Committees and prepared statements on many amendments proposed by some Members
of Parliament. The third reading of the Bill was postponed due to complications associated
with the preparation of general elections. The newly elected House of Representatives
passed the bill only on 20 December 1996, and subsequently the bill was passed on to the
Senate.

According to paragraph 17, item (1)j and c of the Atomic Law "A licensee
is ... obliged ..."

• "to report without any delay any change or event important from the
viewpoint of nuclear safety ... to the State Office for Nuclear Safety"

• "any case when ... a limit applying to safe nuclear installation is exceeded
or violated, must be reported to the State Office for Nuclear Safety, without
any delay".

The criteria for reporting events to the Regulatory Authority must be prepared
and transmitted in accordance with the Limits and Conditions (Technical
Specifications), adopted by the Regulatory Authority.
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The system of reporting, investigation and assessment of events has not been
changed since the last INES meeting with one exception. The inspectors of the
SUJB have not taken a part in the meetings of the Event Committee (they are held
monthly) since February 1997, but there have been held a special regular meetings
of the NPP operational staff and SUJB inspectors several days after these meetings
(more detailed discussions of events, approval and changes of the INES
classification).

DUKOVANY NUCLEAR POWER PLANT

No event resulting in intolerable radioactivity leak into the environment
occurred at the Dukovany nuclear power plant in 1996-97. The operation of all
reactor units was classified as safe and reliable by the SUJB. From among the 76
failures and events that occurred at Dukovany in 1996, only 4 were classified as
level " 1 " on the International Nuclear Event Scale (INES), hence, as anomalies
beyond the authorised operating regime with no impact on the nuclear safety of the
facility. The remaining 72 events were classified as level "0", i.e. as deviations of no
safety significance. In 1997 (till June 30,1997) there were classified 38 events and
only one of them was assessed as level 1.

Scram due to intervention of the HO-1 emergency protection system
occurred 6 times in 1996 and once in 1997. This is a higher figure in 1996 than
experienced the previous years. Although the number is low from the statistical point
of view, the State Supervision regards this fact as a worsening of one of the safety
indicators reviewed by it. It is noteworthy that from among the total 18 indicators,
adverse development trends were recorded for 3 of them in 1996, while the
remaining indicators were at levels virtually identical with those of the previous years
or even better.

Events classified as level "1" on the INES scale:

1. 16 April 1996: the Limits and Conditions for Nonval Operation of the Dukovany NPP
("Limits and Conditions") were violated due to control room personnel failure to test within
the specified period the remaining safety system pumps after putting the diesel generator
out of operation, hence, with one safety system disabled.

2. 21 April 1996: "Small LOCA" signal was activated at Unit 3 from a false pulse due to poor
communication of the instrumentation and control personnel during the adjustment of the
indicators and due to a poor technical condition of the latter. In view of the causes, the
failure was classified as level "1".

3. 8 July 1996: the Limits and Conditions were violated by the control room personnel at
Unit 4: after disabling the diesel generator following rupture of the hose feeding fuel to
the pressure gauge (presumably as a result of a manufacturing defect), the remaining
spray pumps tailed to be tested.

4. 6 October 1996: Unit 4 reactor operator handled in an improper manner the emergency
power control facility, whereupon the HO-1 system was activated. Analysis of causes of
this failure revealed deficiencies in the applicable section of the operating regulations. As
remedial provisions, the procedures were modified, operating personnel underwent
dedicated training, and the simulator training programme was modified as well.



5. 27 June 1997: the Limits and Conditions were violated by the operational staff at Unit z
due to dosing of six valves of the emergency feedwater system during an operation for
about ten days.

All of 76 failures that took place in 1996 were discussed by the Dukovany
Event Committee in the presence of representatives of the SUJB, conclusions were
made and provisions adopted. Based on analysis of the causes, the Event
Committee concluded that 9 of them had been due to human error, 3 had been due
to mistakes of personnel of the supplier organisations, 54 had been due to defects of
the equipment, and 5 had been associated with errors in the operating
documentation; for 10 failures, not all of their causes could be identified reliably. The
number of identified causes of failures was higher than the number of the failures
themselves because some failures had more than one cause.

NPP Dukovany Risk Monitor
The Risk Monitor PSA (SAS - Safety Advisory System), mentioned during the

INES meetings in 1995-6, has been working since January iffs. The SUJB has been
using it as a tool to evaluate utility requests for extensions to allowed outage times
(AOTs) and a plant risk. No unusual increasing of the risk has been appeared during
this period.

Limits and Conditions for Normal Operation of the Dukovany Nuclear
Power Plant

As compared to the year before, there were fewer violations of the Limits and
Conditions, only three against five in 1995.

On the utility's request and based on review of the documentation submitted
by it, four short-term changes in the Limits and Conditions were authorised by the
SUJB in 1996. These concerned some necessary complex repair activities, where
the SUJB came to the conclusion that the risk was not increased intolerably by the
changes. Two such short-term changes had been approved by the SUJB the year
before.

Violation of the "Limits and Conditions" at the Dukovany NPP in 1996

ftefe

Unit 2

1 Emergency core cooling system pump failed to be tested
while the dieselgenerator was disconnected

16 Apr 1996

*J«Jt3

2

-

3

Non-reported opening of the spent fuel storage pool

Unit 4

The remaining hermetic compartment spray subsystems
failed to be tested while the dieselgenerator was

disconnected due to failure

27 Mar 1996

8Jul 1996
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NUCLEAR RESEARCH FACILITIES

LVR-15 reactor

The LVR-15 reactor run by the Nuclear Research Institute at Rez produced
14 825 MWh in 1996; the facility was mainly operated to satisfy foreign customers'
needs.

In 1996, the operating organisation submitted to the SUJB a new safety
documentation set for review. The initial documentation had been reviewed
extensively to comply with internationally recognised practice, recommendations by
the IAEA, and applicable Czech legislation. The SUJB reviewed the safety
documentation and approved the Limits and Conditions for Permanent Operation of
the LVR-15 Reactor.

The reactor operation was safe and reliable, the "Limits and Conditions" were
adhered to, and experimental work was carried out as planned.

Other research facilities
The LR-0 reactor of the Nuclear Research Institute at Rez and the VR-1P

teaching reactor at the Faculty of Nuclear Science and Physical Engineering, Czech
Technical University in Prague, operated safely and reliably in accordance with the
approved "Limits and Conditions". No shortcomings in the operation of the reactors
were identified by the SUJB within inspection visits. The VR-1P teaching reactor is
exploited extensively for educational purposes and plays an important role also
beyond the Czech educational sector. The LR-0 reactor has a specific field of
applicability and currently is not very extensively used. One event was reported to
the INES (small fire, out of scale) because of a public interest possibility.

EMERGENCY PREPAREDNESS

Crisis Co-ordination Centre

The SUJB emergency preparedness, which is particularly concerned with the
management of situations arising from radiation accidents, concentrated mainly on
reviewing emergency plans of nuclear facilities and setting up the Crisis
Coordination Centre, which is SUJB's technical and professional basis serving the
needs of the Czech Governmental Commission on Radiation Accidents. Preparatory
work was done in 1995 and in the 1st half of 1996, and the Crisis Co-ordination
Centre was opened officially in July 1996.

Subsequently, the performance of the Centre was tested by engaging it in two
international nuclear emergency exercises: "EXERCISE 96", organised by Austria,
and "INEX 2", organised by the NEA/OECD. The exercises provided opportunity to
test and examine the co-ordination function, communication and information and
data transmission between the Centre and bodies ar. organisations involved in the



emergency planning system, both at the national and international levels, as well as
to test the preparedness of selected components of the Radiation Monitoring
Network. In command of the exercise within the SUJB authority was the Crisis Staff,
who had at their disposal technical means of the Crisis Co-ordination Centre and of
the National Radiation Protection Institute.

The exercise gave evidence that the SUJB has the capability for co-ordinating, within
the Czech Republic, activities associated with the assessment of the radiation situation
arising from a radiation accident abroad having impacts on this country. The performance of
the SUJB Contact Point was tested in co-operation with the Czech Civil Defence
Headquarters in the fulfilment of tasks following from international agreements, both within
the country and in relation to other countries. The emergency preparedness exercises
proved that the SUJB has the capability for co-ordinating effectively activities of the
components of the Radiation Monitoring Network, the Eariy Warning Network, for analysing
information and data obtained, and for preparing proposals of measures to be taken by the
Government and State Administration bodies to protect the population and environment.
The co-ordination and communication during joint exercises with the Czech Civil Defence
Headquarters, Czech Hydrometeorological Institute, and the Operational Centre of the
Rescue Fire Department proved to be good as well.

PUBLIC INFORMATION

In March 1996, the SUJB submitted to the Government of the Czech Republic
the SUJB Annual Report 1995. Based on this Report, the SUJB prepared Czech and
English versions of a public report, which was distributed to the institutions involved
(an information about failures and the INES scale was included). The English
version was sent to SUJB's regulatory counterparts abroad and to the contact points
of bilateral agreements concerned with the nuclear safety issue. The public report
was also the issue of a dedicated press conference attended by mass media
reporters, where the SUJB Chairman was present.

During the year, the SUJB continued its discussions with representatives of
the "Foundation Against the Nuclear Threat" and the "South-Bohemian Mothers"
movement, particularly with respect to the proposed Atomic Act and the associated
regulations.

The SUJB informed operatively the Czech Press Agency service and other
media on facts within the SUJB responsibility; specifically, the SUJB responded to
topical issues attracting public attention.

CONCLUSIONS

The INES system is generally accepted in the media. Both daily newspaper
and periodicals refer to it. The INES Manual was translated, issued as an official
publication and disseminated in the frame of the "nuclear community" and also to the
media. The new INES leaflet was prepared by the licensee and it has been
distributed to the Information Centres of both nuclear power plants (NPP Dukovany
and NPP Temelin) in the Czech Republic.



ACT
of 20 December 1996

of Peaceful Utilization of Nuclear Energy and Ionizing Radiation (the Atomic Law)
and about alterations and amendments of some legislation

The Parliament has passed the following law of the Czech Republic

PARTI
PEACEFUL UTILIZATION

OF NUCLEAR ENERGY AND IONIZING RADIATION

CHAPTER ONE
INTRODUCTORY PROVISIONS

§3
Responsibility of the State Office for Nuclear Safety

(2) The State Office for Nuclear Safety2' (in Czech Stitnf ufad pro jademou bezpecnost, hereinafter called
"the Office")
e) determines conditions, requirements, limits, limiting values and values for exemption from the

jurisdiction of this Law,
j) co-ordinates operation of the national radiation monitoring network, function and organisation of which is

determined in an implementing regulation and ensures function of its centre, operation of the crisis co-
ordination centre and provides for international data exchange concerning a radiation situation,

n) through the national radiation monitoring network and based on radiation situation assessments, ensures
an availability of background information necessary to make decisions aimed to reduce or avert from
exposure in case of a radiation accident,

p) ensures international co-operation within its jurisdiction and, especially, is a statutory partner to the
International Atomic Energy Agency within the field of expert co-operation,

r) is obliged, up to a reasonable extent, provide information about results of its activities to public, unless it
is the object of state, service or trade secret, and to^elaborate a report about its activities and submit it to
the Government to the Czech Republic and to public.

CHAPTER THREE
CONDITIONS FOR UTILIZATION OF NUCLEAR ENERGY

& IONIZING RADIATION

§17
General Obligation of a Licensee

(1) A licensee is as per § 9, article 1 of this Law, obliged, without prejudice to other obligations
determined by this Law,

c) to adhere to conditions of the licence, issued by the Office, and proceed in accordance with approved
documentation and investigate, without delay, any breach of such conditions or procedures, adopt
remedial measures and prevent from a repetition of such situation. Any case, when an exposure limit or a
limit applying to safe nuclear installation operation is exceeded or violated, must be reported to the
Office, without any delay. " ~~~

j) to report without any delay any change or event important from the viewpoint of nuclear safety, radiation
protection, physical protection, nuclear material handling, emergency preparedness and change of any
and all factors critical for issue of the licence to the Office.

k) to adequately inform public concerning assurance of both nuclear safety and radiation protection, which
are not the object of state, service and/or trade secret. "



§ 1 8
Obligations from the View of Nuclear Safety, Radiation Protection,

Physical Protection and Emergency Preparedness

(1) A licensee is also obliged to
a) monitor, measure, evaluate, verify and record values, parameters and facts important from the viewpoint
of nuclear safety, radiation protection, physical protection and emergency preparedness, to the extent determined
in procedure regulations,
c) maintain and keep records of ionizing radiation sources, material, activities, values and parameters and
other facts important from the viewpoint of nuciear safety, radiation protection, physical protection and emergency
preparedness and submit the registered information to the Office in manner as determined by implementing
regulation,

§ 19
Radiation Acddent Occurrence Responsibility

(1) A licensee is obliged, to an extent and in manner determined in the internal emergency plan, approved
by the Office, to:
a) a) inform relevant District Council, the Office and other affected bodies in regard of the occurrence

or development of a radiation accident,

b) e) inform affected bodies about the licensee's monitoring results, factual and anticipated
development of the situation, measures adopted to protect employees and the population, measures adopted
to liquidate the radiation incident and about factual and anticipated exposure of persons,

(2) A transportation licensee, according to § 9, article 1, ad m) is further obliged, to an extent and in a
manner as determined in the emergency rules approved by the Office, to
a) inform relevant District Council, the Office and other affected bodies in regard of the occurrence or

development of a radiation accident,
c) inform affected bodies about the Licensee's monitoring results, factual and anticipated development of the

situation, measures adopted to protect persons providing the transportation, measures adopted to liquidate
the radiation accident and about factual and anticipated exposure to persons,

CHAPTER SIX
STATE SUPERVISION AND PENALTIES

§39
Inspections

(4) Inspectors, under the framework of their inspecting activities, and the Office director are authorised, apart
from rights ensuing separate law, ( Act No. 552/1991 Coll., of the Czech National Council, about the state
inspection, in wording of the later legislation ) lo
a) anytime, enter premises, equipment and other workplaces of inspected persons where activities related to

nuclear energy utilization or practices resulting in exposure take place,
b) inspect an adherence to requirement? and conditions of nuclear safety, radiation protection, physical

protection and emergency preparedness and of nuclear installation conditions, adherence to limits and
conditions and operation procedures,

c) require evidence in regard of a fulfilment of all determined responsibilities within the process of ensuring
nuclear safety, radiation protection, physical protection and emergency preparedness of nuclear
installation,

g) participate at investigations and liquidation of events important from the viewpoint of nuclear safety,
radiation protection, physical protecvon and emergency preparedness, including unauthorised nuclear
items or ionizing radiation sources mzr.jgement.



NPP DUKOVANY LIMITS & CONDITION

4.5. REPORTED OCCURRENCE

Occurrences of REPORTED OCCURRENCE type shall be reported about, in accordance
with the agreed upon rules, to the regulatory (inspection) body:

A: Within 72 hours form the moment of occurrence detection:

1) Non-planned decrease of unit power without emergency protection actuation, i.e. outage
of turbo-generator, outage of a main circulation pump (ROM-limiting power regulator),
action of MEZ I, II, III, protection system mode-3, protection system mode-4 upon the drop
of control rod assembly.

2) Presence of foreign objects in the primary circuit
3) Radiation set-up which exceeds the intervention levels determined by the Regional

radiation protection inspector
4) Occurrence of nuclear related dangerous situations in shutdown reactor during handling

of the fuel.
5) Loss of normal and emergency lighting in the reactor hall for longer than 10 minutes.
6) Non-tightness of the primary circuit's main components - YA, YB, YC, YD, YP, TC.
7) Automatic actions of ESFAS and stepwise start-up automatics.
8) Non-planned actuation of steam generator safety (relief) valve and that of pressuriser.



NPPDUKOVANY LIMITS & CONDITION

4.5. REPORTED OCCURRENCE

Occurrences of REPORTED OCCURRENCE type shall be reported about, in accordance
with the agreed upon rules, to the regulatory (inspection) body:

B. Within 24 hours from the detection of an occurrence

1) Any fires within the NPP fenced area.

C. Immediately (not later than within 8 hours form the moment of occurrence
detection)

1) Engagement of emergency protection 1 and 2

2) Pressure loss of primary coolant (z 2t/h, or radioactivity according to limiting condition
3.4.2.4.) from the system VA, VB, VC, VD, TC, TC(10,50), TK, TY, YP.

3) Violations of LIMITS AND CONDITIONS FOR NORMAL OPERATION.
4) Loss of natural circulation and impossibility of its restoration within 1 hour.
5) All occurrences evaluated by a shift personnel as of level 2 and higher on the INES scale.



NPP DUKOVANY LIMITS & CONDITION

4.6. VIOLATION OF LIMITS AND CONDITIONS

In the case of violation of allowable parameters, requirements to equipment SERVICEABILITY,
PROTECTION SYSTEMS SET-POINTS, basic conditions and actions of personnel during certain
operational states and organisational measures (hereafter only LIMITS AND CONDITION) the following
steps shall be taken:
a) the fulfilment of LIMITS AND CONDITION shall be restored as soon as possible, if the restoration of the fulfilment is impossible

and conceivable impacts from the nuclear safety viewpoint are serious, the reactor shall be shut down and cooled down.

b) each violation of LIMITS AND CONDITIONS shall be entered in the operational log-book of the corresponding unit supervisor
who must immediately inform the shift engineer,

c) immediately by phone shall be informed the head of shift operation division, deputy-director for production, deputy-director for
nuclear safety and technology, as well as the SONS (during working hours - the Inspector General, after working hours -
resident inspector at home address).

d) within 72 hours shall be written the preliminary report on the violation of LIMITS AND CONDITIONS which includes:
• situation which preceded the LIMITS AND CONDITIONS violation,
• impact of limiting conditions violation on equipment, systems and structures,
• immediate corrective measures to prevent the repetition of such a violation,

e) report on non-fulfilment of LIMITS AND CONDITIONS together with the analysis approved
by the "failure committee" (the SONS representative should be present at the committee
meeting) shall be submitted to the SONS within 30 days following the occurrence.



NPP DUKOVANY LIMITS & CONDITION

4.8. REPORTING OF OPERATIONAL OCCURRENCES AND RECORDING

4.8.2. Reports to the SONS

a) Operating organisation's duty is to ensure the immediate passing of information to the
State Office for Nuclear Safety (according to para 4.6. c) on:

• occurrences (events) dangerous from the nuclear safety standpoint

• reactor shutdown by the protection system. '

b) Chairman of the Office - Inspector General, and if he is absent - his appointed deputy ^
orders, in the case when there is danger in delay, upon arising safety related facts, the
necessary measures, including the power decrease or unit shutdown.

c) Operating organisation's duty is to perform regular analyses of operation and of
operational failures. The reports on these analyses together with proposed corrective
measures are submitted to the State Office for Nuclear Safety as a minimum once a
month.



ASSESSMENT OF FAILURES

IN THE NPP DUKOVANY IN 1996-1997

INES

Number of events assessed as INES 0

Number of events assessed as INES 1

Number of events assessed as INES 2 or more

1996

72

4

0

1997*

37

1

0

NUMBER OF FAILURES

On power (mode I)

During start-up (mode II)

During shutdown (mode III and more)

1996

58

3

10

LIMITS AND CONDITIONS

Application of L&C

Exeptions permitted by Regulatory Body

Violation of L&C

1996

30

6

3

1997*
**)

1

1

1997* - till the end of June 1997
**) - not assessed



EVENTS OCCURRED IN THE DUKOVANY NPP

IN 1996 AND 1997 (JANUARY - JUNE)

CLASSIFIED AS ,,INES 1" EVENTS

16. 4.1996 -The Limits and Conditions violation as a result
of human error (emergency pumps were not
tested when one DG was unavailable)

21. 4.1996 - ESFAS action due to spurious signal caused by
human error

8. 7.1996 - Violation of Limits and Conditions - a late test of
spray pumps

6.10.1906-Scram of the reactor caused by a wrong
operation of the control room operator

27. 6.1997-Violation of Limits and Conditions - closed
valves on the discharges of the emergency
feedwater pumps during operation



a.
THE INTERNATIONAL NUCLEAR EVENT SCALE (INES)

TO BE SENT TO THE IAEA COORDINATOR BY

IAEA. WAGRAMERSTRASSE 5, P.O.BOX 100, A-1400 VIENNA. AUSTRIA

EVENT RATING FORM (ERF)
FAX: + 43 1 206029723
PHONE: - 43 1 2060 22685
E-MAIL: THOMASONEPO1.IAEAOR.AT

EVENT
TITLE

Violation of Limits and Conditions - closed valves
on the discharges of the emergency feedwater
pumps during operation

EVENT DATE
20 May 1997

RATING
PROVISION O

FINAL X

RATING

DATE

20. 10. 1997

OUT OF

SCALE
BELOW

SCALE
ON SCALE SAFETY

ATTRIBUTE

DEGRDEFENCE IN-DEPTH

ON-SITE IMPACT

OFF-SITE IMPACT

COUNTRY CZECH
REPUBLIC

FACILITY
NAME

Dukovany
Unit 2

FACILITY
TYPE

WER 440/213
(PWR)

ASPECT OF SIGNIFICANCE TO THE PUBLIC : YES

• DEVIATIONACCIDENT D INCIDENT
- RADIOACTIVE RELEASES OFF-SITE
- RADIOACTIVE RELEASES ON-SITE
- WORKERS INJURED BY RADIATION
- WORKERS INJURED PHYSICALLY
- PLANT SAFETY IS UNDER CONTROL
- THE EVENT REPORTED IS A DISCOVERY OF A DEFICIENCY

BY ROUTINE SURVELLANCE
- A PRESS RELEASE WAS MADE (IF YES, PLEASE ATTACH IT )

D
D
•
•
x
x

NO

x
X

X

X

a
•

SHORT DESCRIPTION OF THE EVENT :

At 9:30 the service man recognised that six valves of the emergency feedwater system tere closed.
This Ms a violation of the Limits and Conditions. The valves were immediately opened. The valves
had been closed since 17.6.1997 when they were closed during the test Only additional feedwater
pumps were available as a redundancy of the main feedwater pumps. The causes of this were a
lack of the temporary operating procedure and human error before an operation.

JUSTIFICATION OF THE RATING :

According to the INES User°s Manual Tab.l (violation of L&P) - adequate safety function
availability and medium possible initiator frequency-this event was rated as level 1. Additional
factors were not considered, the transfer of this information in agreement with the INSAG-4 was
assessed.

CONTACT PERSON
FOR FUTHER
INFORMATION

NAME
ADDRESS
PHONE
FAX

Dr. Josef DUSEK, INES national officer
SONS, Senovazne nam. 9, 110 00 Praha 1
+420-2-2162 4739
+420-2-2162 4202

PLEASE ATTACH ADDITIONAL INFORMATION ON JUSTIFICATION OF THE EVENT RATING AND DIFFICULTIES ENCOUNTERED. IF NEEDED



EVENT RATING FORMS SENT TO THE IAEA

Violation of Limits and Conditions - a late test of emergency core
cooling system pumps

16.4.1996
At 10:17 a dieselgenerator was unavailable because of a special test. In such
case it is necessary according to the Limits & Conditions to test all pumps of the
emergency core cooling system which are available (two out of three safety
channels) during four hours. This test was performed later at 15:19 and L&C
was violated.
BASIS FOR RATING: According to the INES User°s Manual Tab.l (violation
of L&P) - adequate safety function availability and in connection with Section
IQ-5.3 (safety culture) this event was rated as level 1.

Spurious signal for actuation of the ESFAS caused by human error

21.4.1996
During start-up of the reactor at 1:22 a signal "small leakage" was actuated in
the second train of the third ESFAS subsystem and in the first train of the
second ESFAS subsystem (there are three independent subsystems and each of
them has two independent trains). The high pressure emergency core cooling
pump was started. The cause of event was a wrong action of shift personnel to
set-up sensors which resulted to pressure shock in the pulse piping. A next
reason of event was a technical state of sensors

BASIS FOR RATING: This event was rated at level 1 according to the INES
User°s Manual Section III-5.3 (safety culture).

Injuries in the NPP Dukovany non-related to nuclear and radiation
safety

21.5.1996
At 9.50 hour on 21.5.1996 inflaming of acetone vapour was occurred during
cleaning of pressure air tank in the air chamber. After an explosion four workers
of two supplier firms were injured. One of them was transported to the hospital
in Brno (special department for burns), the other were nursed in the NPP
Dukovany and in the hospital in Treble. This incident was happened during an
outage of the second unit (planned annual maintenance) on an outdoor
installation out of unit building. The event is not related to nuclear and radiation
safety. No damage of installation and no financial loss were assessed.

BASIS FOR RATING: The public interest and media response (TV, radio,
press) are a reason for this information.



Violation of Limits and Conditions - a late test of spray pumps

8.7.1996
At 8:24 a dieselgenerator was unavailable (because of a leakage on fuel hose-
pipe for pressure measurement). It is necessary to test of remaining two spray
pumps during four hours according to the Limits & Conditions. A gradual
shutdown of the reactor was started at 23:03. when a violation of L&C was
recognised .The test was performed at 23:17 and the gradual shutdown was
stopped.

BASIS FOR RATING: According to the INES User°s Manual Tab.l (violation
of L&P) - adequate safety function availability and in connection with Section
III-5.3 (safety culture) this event was rated as level 1.

Scram of the reactor caused by a wrong operation of the control room
operator

6.10.1996
At 14:42 (reactor on power 93%) the control room operator carried out a wrong
manipulation (to set up emergency level of power) resulting to a reactor scram.
The reactor was restarted on October 7, 1996 at 5:33 (100% power).
BASIS FOR RATING: According to the INES User°s Manual Section III-5.3
(safety culture) this event was rated as level 1.

Small fire in the research reactor LR-O building in Rez

20. 05. 1997
The research reactor LR-0 in Rez was in shutdown because of a central heating
reconstruction. On May 20, 1997 at 9.00 a.m. a small fire occurred in the reactor
building. Isolations of pipes and cables burned in the central heat exchanger
room, which is situated out of the radiological controlled area. The fire was
caused by external workers and extinguished very quickly. No injuries were
happened, no influence on nuclear safety was assessed. The events is reported
because of a public interest possibility.

BASIS FOR RATING: The event was classified out of scale.



Violation of Limits and Conditions - closed valves on the discharges of
the emergency feedwater pumps during operation

27. 6.1997
At 9:30 the service man recognised that six valves of the emergency feedwater
system we closed. This was a violation of the Limits and Conditions. The valves
were immediately opened. The valves had been closed since 17.6.1997 when
they were closed during the test. Only additional feedwater pumps were available
as a redundancy of the main feedwater pumps. The causes of this were a lack of
the temporary operating procedure and human error before an operation.
BASIS FOR RATING: According to the INES User°s Manual Tab.l (violation
of L&P) - adequate safety function availability and medium possible initiator
frequency this event was rated as level 1. Additional factors were not
considered, the transfer of this information in agreement with the INS AG-4 was
assessed.



ČERNOBYL (SSSR, 1986. třída 7)
26. dubna 1986 mohutné výbuchy zničily čtvrtý
blok jaderné elektrárny Černobyl. Explozi vodou
chlazeného grafitového varného reaktoru RBMK
o tepelném výkonu 3200 MW (elektrický výkon
950 MW) způsobil nekontrolovatelný rozběh štěp-
né reakce v uranovém palivu. Byl to následek hru-
bých zásahů do systémů ochran reaktoru, kterých
se dopustila obsluha reaktoru. Významnou roli se-
hrála také fyzikálně nestabilní konstrukce aktivní
zóny reaktoru RBMK.

Katastrofa si bezprostředně vyžádala 31 mrtvých
(pracovnici elektrárny a hasiči, kteři likvidovali po-
žár), 237 lidí bylo postiženo akutní nemocí z ozáře-
ní různého stupně, velkými dávkami záření bylo za-
saženo několik tisíc pracovníků, kteří se podíleli na
likvidaci následků havárie. Z oblasti o poloměru
30 km od zničeného bloku bylo trvale evakuováno
více než 135 000 obyvatel, tisíce čtverečních kilo-
metrů půdy zůstává zamořeno. Vzhledem k těžkým
dlouhodobým následkům je havárie zařazena do
třídy 7.

THREE MILE ISLAND (USA, 1979, Inda 5)
Blok Three Mile Island 2 s tlakovodním reaktorem
o tepelném výkonu 2772 MW (elektrický výkon
880 MW) byl necelý rok starý, když jej 28. 3.1979
postihla havárie, která jej natrvalo vyřadila z provo-
zu.
Vše zahájil výpadek dodávky vody do jednoho ze
dvou parogenerátorů elektrárny. Po havarijním od-
stavení reaktoru začal pomalý únik chladicí vody
z primárního chladicího okruhu. Příčinou byl za-
seknutý ventil na zařízení, které reguluje tlak
v tomto okruhu. Únik chladivá nebyl včas odhalen.
Chybné zhodnocení vzniklé situace vedlo k velké
ztrátě chladivá a následně k tavení aktivní zóny. Pl-
né ovládnutí havárie trvalo týden, protože se v hor-
ní části reaktoru vytvořila obtížně odstranitelná ply-
nová bublina obsahující vodík, která bránila
bezpečnému dochlazování aktivní zóny.
Přestože únik nebezpečných radionuklidů mimo
elektrárnu byl velmi omezený, je událost zařazena
do třídy 5 vzhledem k jejímu těžkému dopadu na
elektrárnu (rozsáhlé tavení paliva, silně zamořené
prostory ochranné obálky).

JASLOVSKÉ BOHUNICE • A-1 (Československo,
1977, třída 4)
První československá jaderná elektrárna s demon-
stračním reaktorem A-1 byla poprvé připojena k sí-
ti koncem roku 1977. Dne 22. února 1977 došlo
k havárii, po které už provoz A-1 nebyl obnoven.

Mezinárodní
stupnice

pro hodnocení
jaderných

událostí
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The Egyptian Atomic Energy Authority (AEA) has 4 research
centers, the actives of the AEA run into four major fields: research
and technological projects, radiation protection and safety, society
services activities, regional and international cooperation. The AEA
houses .some major and research facilities, among them, Egypt' First
Research Reactor ET-RR-1, the Hot laboratories Center at Inshas,
and the Industrial Irradiator Facility (Egypt's Mega Gamma-1) at
Nasr City. The major projects are Egypt's second Research (Multi -
Purpose) Reactor (ET-RR-2) and the Cyclotron Accelerator.

The ET-RR-2 is an advanced swimming pool research reactor
contracted with INVAP, Argentina in Sept. 1991. Thisis22Mwt
reactor will be used in radioisotope production, materials testing
research, reactor physics research and reactor thermal engineering
research. The ET-RR-2 is to be constructed in the same site as the
ET-RR-1, i-e at Inshas, 35 km, North-East Cairo. The Facility is
owned and to be operated by the Egyptian Atomic Energy Authority.

The Staff of the National Center for Nuclear Safety and
Radiation control (NCNSRC) evaluated the Safety Analysis Report
for the application submitted by the Applicant for a construction
permit. The staff concludes that the ET-RR-2 reactor Facility,
owned by AEA, can be constructed by the Argentinean company
INVAP without endangering the health and safety of the public and
without causing undue harm to the environment.

The Cyclotron complex is based on a compact AVF cyclotron
of Russian type MGC-20 with K = 20. The accelerator is intended to
be used in a multi-dsciplinary way. The complex contains
provisions for radioisotope production, fast neutron research and
applications, use of cyclotron beams in nuclear analytical
techniques, biomedical and nuclear medicine applications, and
surface modifications and treatment, shielding design of walls,
floors and ceilings are done in accordance with ICRP-60
recommendations with dose limit rates to non-occupational exposed
individuals not exceeding 0.5m Sv/y.



Both the reactor and the cyclotron are to be commissioned by
the end of 1997.

Egypt participated in the INES service since 1991, up till now
the scale is applied only once when fire occurred at the Industrial
Cobalt-60 Gamma Irradiator, Egypt's Mega Gamma I, on September
5, 1995. The event was rated below scale there was not any releases
of radioactivity as a result of the fire, Also no one was injured due to
fire or by any other cause.

Since 1991, the scale leaflet was translated to Arabic and
issued coloured as the English version. The Scale was introduced in
a number of Egyptian and Arabic conferences and meetings. Also
articles was published in number of the daily and weekly journals
and magazines. The people working in nuclear facilities especially
in developing countries have to be encouraged to report any
abnormal occurrence without the fear to be Punished.

In the following section thirty years experience with Egypt
first Research Reactor (ET-RR-1) operation, was introduced
focusing on the famous events that were initiated and the procedures
that were taken for their recovery or mitigation is given. Four out of
seven events can be attributed to human errors, the events if
classified using the INES, some will be below scale and the rest
level-1 events.

Event (1):
Partial blockages of coolant channels in some fuel bundles

(1965).
Cause:

Melting of rubber seal of core illumination lamp due to
residual heat after reactor shutdown.
Evaluation:

Human error due to leaving the lamp in its down position to
the next day after some in-core operations.
Mitigation:
1 - Unloading these bundles to the spent fuel storage.



2- Embedding them into special sealed stainless steel apparatus
constructed and manufactured for cleaning these bundles.

3- The bundles treated chemically to dissolve these substances in
acidic solution then using compressed air for agitation and
cleaning.

4- Washing the bundles by distilled water and then reloading them
into reactor core.

Event (2):
Partial damage in control rods supporting mechanism and

deformation in the vertical reloading channel (1966).
Cause:

Release of the loading mechanism wire during reactor cover
rotation.
Evaluation:

Unexpected event.
Mitigation:

Welding control rods supporting mechanism and repairing
other parts.

Event (3):
Deformation of some fuel bundles during core unloading,

(1967).
Cause:

Rotating the large cover before reaching the upper limit of the
loading mechanism.
Evaluation:

Human error due to rush in evacuating all core fuel bundles
simultaneously.
Mitigation:

Those bundles are barred in special container in the spent fuel
storage. The core is cleaned by picking up all residuals and changing
reactor water inventory.



Event (4):
Ejection of automatic control rod out of the reactor core, and

damage of control rod channel (1979).
Cause:

In this event the motor pulled out the control rod and the
ejection was stopped by the failure of the wire connecting the rod
with the servo-drive.
Evaluation:

Human error due to undocumented maintenance work.
Mitigation:
1- The control rod channel was repaired.
2- The wire tying the rod with the servo-drive was replaced.
3- Maintenance work in the servo drives and indicator were done.

The system was tested before operation.

Event (5):
Severe reduction in water level in the central tank. [i.e. from

580 cm to 300cm] (1986). No damage because the reactor was not
in operating mode.
Cause:

Leakage in drainage valve (no. 20) under central tank.
Evaluation:

Human error due to un-tightly closing the valve.
Mitigation:

Closing the valve tightly and refilling the tank.

Event (6):
Deformation in loading mechanism of irradiated samples in

core, (1988).
Cause:

The head of the loading mechanism was broken and release of
its spring action.
Mitigation:

Maintenance procedures have been done.
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Event (7):
Neutron collimator damage inside channel No. (8).

Cause:
This collimator was 90 cm length. It was extended through

the opening of three discs of its gate. It was damaged during
channel closing.
Evaluation:

Collimator length was bigger than channel discs length.
Mitigation:

A great mechanical effort has done to remove the damaged
collimator from this channel in September 1992. In order to
continue the research programme on this channel, a small collimator
of length 35 cm which not exceed the length of the first disc is
constructed.

MECHANICAL MAINTENANCE PROBLEMS

Some of the most frequent maintenance problems arise in the
following parts of the reactor plant:
1 - Cooling Tower and Heat exchanger.

Due to the relatively long idle intervals and exposure of-the
cooling tower to the environmental climatic' conditions, the
wooden frame of the cooling tower is subjected to be ruined.
Mud, sand and ashes are deposited on the basement pool and
sucked into the heat exchanger tubes causing their blockage.
This results in a pressure increase and a decrease in the
secondary circuit flow rate and hence less cooling efficiency.
Flow rate and pressure before and after carrying out maintenance
processes to the heat exchanger, cooling tower and pumps are as
follows:

Flow rate, m3/hr Pressure, bar
Before maintenance 300 6.5
After maintenance 400 5.0



p
2- Pumps and valves.

Due to forces on pump seals, they are frequently subjected to
torsion and shear that cause damage to them. Gate valves in the
system have many problems on their desks and spindles.
Repairing process of suction gate valves are difficult since they
are directly connected to the suction pipe from the core.

REACTOR SYSTEMS MODIFICATION
1 - The Surface area of the outer concrete shield of the reactor body

was covered by three adjacent layers of iron plates in 1967. The
thickness of each plate was 15 mm. Machining on plates to form
radial shape was done by heavy rolling machines. Horizontal
channels shielding configuration as well as ventilation grids in
concrete shield were accurately measured and properly appointed
by a die on the plates then they were cutout by oxygen. The iron
plates were welded vertically and horizontally at their edges and
corners. About 50 tons of iron plates were mounted around the
concrete shield. The costs were about 10,000 L.E. Project
management and daily problems were the experience obtained
during that time.

2- Since reactor technology have been developed during the last
decades, it was necessary to up-grade the aging control,
radiation, protection and measuring systems of ET-RR-1 to
achieve safety requirements. A plan was carried out in three
stages:

First Stage:
Modernization of nuclear devices, safety and control

instrumentation of the reactor through technical assistance from west
Germany, 1984.

Rabbit system irradiation facility through the IAEA technical
assistance program in 1986.
Second Stage:
Modernization of radiation measurement equipment with a new
system from Hungary through IAEA contract No.(EGY/09/l 5) in
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1987. The system contains 30 measuring points distributed in
different areas in the reactor building to monitor the radiation levels.
- Installation of a TV monitoring system for continuous observations

of working people.
- Installation of a new water treatment equipment to produce

demineralized water according to the required quality. The
system realizes economy of the exploited power, and reduces the
time of demineralized water production.

- Renewal of the cooling tower by adding new steel and peach-pine
wooden structures.

Third Stage:
Modernization of ET-RR-1 measuring system. The system performs
measurements of coolant flow rate, pressure, temperature and water
level inside the reactor core. The project was carried out by the
company in Hungary through the IAEA technical assistance
program (contract No. EGY/ 04/ 28) in 1989.
Installation of an automatic compensation system for water level
replacement inside the core.
Installation of Computerized Safety Logic system, CSIS, (project
EGY/09/025). which increases safe operation of reactor and enable
continued system check up.
Data acquisition system, DACQUS.

IN- SERVICE INSPECTION PROGRAM (ISI)
Inspection of the ET-RR-1 main components were carried

during September 1992 for : reactor vessel, shielding vessel, part of
the horizontal channels, spent fuel storage vessel and some parts of
the primary circuit piping. The following equipment were used for
inspection:
1 - Television video system comprises:

- Closed circuit television camera with the cable.
- Camera control unit.
- Display.
- Video cassette recorder.



2- Ultra device for measuring thickness.
3- Several aluminum pipes having 50 meter length and 60kg weight

approximately.

The results show that the reactor vessel surfaces are in good
condition and the reactor can work safely.

CONCLUSION

Full implementation of INES in Egypt is delayed. The safety
staff at the nuclear facilities have to be encouraged to use the INES
scale in classifying the abnormal occurrences take place at their
facilities. To facilitate assessment of event INES ratings, a training
seminar has to be conducted by the IAEA for the nuclear safety staff
at the different nuclear facilities responsible for reporting events.
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Nuclear Reactor Regulation XA9846937
Kirsti Tossavainen

INES EXPERIENCE IN FINLAND DURING OCTOBER 1996 - SEPTEMBER 1997

Annual Meeting of the INES National Officers, 22-24 October 1997, IAEA, Vienna

Events 10/96 - 9/97

Primary circuit leak at Loviisa 2

On 15 January 1997 indications of a small primary circuit leak were detected at Loviisa
unit 2 by the steam generator compartment air activity measurement system. The leak
was first small (below 0.5 1/h) and then increased to 32 1/h by 26 January 1997. The
plant unit was shut down on 28 January 1997 for repairing the leak. The Technical
Specifications of the plant unit allow a maximum of 200 1/h for unidentified leakage.
The leak was located in a weld connecting a machined T-joint piece and a drain pipe
(inner diameter 50 mm). The plant unit was brought back on line on 2 February 1997
after the repairs completed. The event was classified as level 1 on the INES scale.

Justification of rating:
Method of structural defects (INES User's Manual U-2.8)was used in the rating: The
failure could have led to an initiator (small LOCA). The initiator probability is
'possible'. The safety function availability was full. Table II: A2->1. There was no need
to reduce the INES level derived from the Table n.

Olkiluoto 1 reactor scram due to erroneous opening of switches

A reactor scram occurred at Olkiluoto 1 on 27 May 1997 which was caused by an
operational error. The event was classified as level 1 on the INES Scale.

The plant unit was in power operation at 105% power level and preparations were made
to shut down the plant for annual maintenance. Safety measures prior to shutdown
include i.a. disconnection of TIP (Traversing Incore Probe) drive mechanisms from the
400 kV battery-backed switchgear which supply power to them. A mistake was made
during the disconnection, however. Instead of the switches of three drive mechanisms,
the main switches of distribution cubicles were opened. When the distribution cubicles
de-energised it caused process transients and a reactor scram. Restoration of voltage to
the distribution cubicles took about an hour. The unit was not re-started before the
annual maintenance outage.

The power failures caused alarm printer and process computer malfunctions which
impaired the work of the control room personnel. The functioning of all safety systems

STUK • SATEILYTURVAKESKUS
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RADIATION AND NUCLEAR
SAFETY AUTHORITY
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during the power failure was not completely recorded on computer. Thus, it has not
been possible to check afterwards the functioning of all safety systems. The process
computer displays became operational immediately after the restoration of power
supply.

Justification of rating:
An initiator: reactor scram (expected). Full safety function availability. Table II of the
INES User's Manual: Al-> 0. Due to a human error which led to a common cause
failure the basic rating was increased by one level. The rating was also checked by the
PSA method which has been presented in the Annual Meeting 1995 of INES National
Officers. This method gave also level 0 as the basic INES level.

Both above-mentioned events were informed to the public in Finland. The INES rating
forms were not sent to the IAEA because the INES levels were below 2 and it was not
assumed that neither one of these events would attract international interest. Other
events occurred in the period in question were classified as level 0.

INEX-2-FIN exercise from the viewpoint of INES rating

An international emergency exercise INEX-2-FTN was arranged in Finland on 17th
April 1997. The accident scenario consisted of series of transients which led to a
radioactive release. The exercise was implemented at the Loviisa NPP.

Radiation and Nuclear Safety Authority STUK participated in the exercise to its full
extent. STUK's emergency organisation consists of three main groups which are:
Management (including e.g. information services, administration, technical support),
Nuclear Safety Group, and Radiation Protection Group.

The Nuclear Safety Group consists of about 15 experts; one of them is an INES expert
(the national INES co-ordinator or a substitute for her). The duties of the INES expert in
the emergency organisation are described in STUK's internal instruction and are as
follows:

• Contact the IAEA INES co-ordinator and inform about the event and the proceeding
INES rating

• Contact the INES expert of the utility and assure that the utility will make a proposal
for the ENES level (at an early stage by phone, later in writing)

• Inspect the ENES proposal of the utility
• Make a proposal for the INES level to the leader of the Nuclear Safety Group
• Submit the ENES level for acceptance to the Manager of emergency situation
• Send the ENES event rating form to the IAEA ENES Information Service.

During the ENEX-2-FIN exercise the ENES level was first determined on the basis of the
Criterion Degradation on defence-in-depth (level 3). The ENES event rating form was
sent to the IAEA Information Service in about 1 Vz hours after the exercise had started.
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About two hours later the INES level was 4 due to fuel partial core damage and in the
Nuclear Safety Group it was prepared for sending a new INES event rating form to the
IAEA. The situation developed rapidly and in about 40 minutes more than few percent
of the core inventory has been released to the containment. The second INES event
rating form indicating an INES level 5 on the basis of on-site impact was sent to the
IAEA in 4 h 40 min after the beginning of the exercise. At that time the containment
was tight. Few minutes later the radioactive release started. The release did not exceed
the upper limit of the level 5. A new INES event rating form was not sent during the
exercise because the INES level did not change. INES levels 3 and 5 were used in the
press releases issued by STUK in the course of the exercise.

The potential for a release as well as the development of the actual release were
followed during the exercise. The INES levels informed to the IAEA and the public
were based on a real situation and no INES level was issued on the basis of the
expected development of the situation.

The INEX-2-FIN exercise brought up two questions to be clarified. In such an event
where the situation changes or it seems to change the time of the issuance of a INES
level should be discussed. It should also be discussed whether it is appropriate to use a
provisional INES level to describe the situation to which the event may develop or
should the INES level be based on a real situation.
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INES Seminar for Research Reactor
Operators

HAEANSD

An INES seminar was held in Budapest for the operators of
the Research and the Training Reactor 21-23 May 1997. The
objectives were:

^ To familiarise the professionals of both the Research and
the Training Reactors;

^ To demonstrate and deliver computer software
(INESAR: INES Automatic Rating System;

^ To conduct rating exercise and to review all the rating
options for prompt decision making.

TCMofthe INES National Officers 2/5 IAEA, Vienna, 22-24 October 1997



Renewal of the Legal Background of
Nuclear Energy Application

HAEANSD

December 1996: new Atomic Law was issued.

May 1997: new Governmental Decree was issued
redefining the scope of authorities of HAEA.

June 1997: new Governmental Decree was issued
introducing the new nuclear safety codes.

According to the new safety codes the INES
classification of events is obligatory for the Research
and the Training Reactors from 1 January 1998.

TCM of the INES National Officers 3 /5 IAEA, Vienna, 22-24 October 1997



INES classification of events

HAEANSD

INES classification of events occurred at Paks NPP
during the time period 1 Oct. 1996 - 30 Sept. 1997

(Detailed information)

• Unitl
B Unit 2
• Unit 3
• Unit 4

0
Out of Scale Below Scale Anomaly Incident

TCM of the INES National Officers 4/5 IAEA, Vienna, 22-24 October 1997



X't
Summary of classified events

HAEANSD

Summary of classified events occurred at Paks IVPP
during the time period 1 Oct. 1996 - 30 Sept. 1997
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INES INFORMATION SYSTEM - FEEDBACK FROM INDIA
1996 -1997

S.V. Kumar
Atomic Energy Regulatory Board

India

1.0 Introduction;

International Nuclear Events Scale (INES) is in use for the past seven years

and has proved to be an effective tool of communication between the nuclear

community, the media and the public for safety significance of an event occurring

in nuclear facilities. India is an active participant in INES programme and using

the INES from its inception. India regularly sends 'Event Rating Forms' to IAEA

for events occurring at Indian Nuclear Installations. This paper gives a brief

account of INES activities in India during 1996 - 1997.

2.0 Event Rating:

2.1 The events occurring at Nuclear Power Plants (NPPs) are reported to regulatory

body as per the laid down reporting criteria. All the events reported to Atomic

Energy Regulatory Board are rated on INES. The initial rating of the event is

given by the NPP, which is subsequently reviewed at AERB. Out of these events,

certain events of higher safety significance or which attract public or media

attention are selected and sent to the IAEA - INES.

2.2 This year one event which occurred at Kakrapar Atomic Power Station was rated

at level 2 on INES.

2.3 In this paper, brief description of 3 events is presented and all of these events

occurred at NPPs.



3.0 Events reported to IAEA-EVES in 1996-97 ;

3.1 Actuation of Secondary Shutdown System (SSS) on slow insertion of more

than one rod of primary shutdown system (Unit-1).

Kakrapar Atomic Power Station is a twin Unit (2 x 220 Mwe PHWR)

Station. The reactor is provided with two fast acting shutdown systems, Primary

Shutdown System (PSS) and Secondaiy Shutdown System (SSS). PSS consists of

14 shut-off rods parked above the reactor core. These shut-off rods drop into the

reactor on a trip signal. SSS consists of 4 banks of lithium pentaborate solution

which can be pushed into the tubes (12 Nos., 3 in each bank) inside the reactor,

using helium pressure.

On 18th May 1997, Umt-I was operating at a power level of 205 Mwe. At

1731 hours, SSS solenoid valve functional test was being carried out as per

schedule. Two of four SSS bank testing was complete. When SSS bank No. 3

testing was being done, liquid poison got injected into the reactor. Due to the

insertion of negative reactivity into the core, reactor tripped on low primary heat

transport system pressure. During the trip 2 PSS rods registered higher insertion

time. The slow insertion of more than one rod of PSS is sensed by SSS as failure

of PSS which triggered the actuation of secondary shutdown system and automatic

liquid poison addition system.

Reactor trip is an expected initiator (Ref. m-A.3.1, Page 52 of INES

Users7 Manual). The safety functions availability during the incident was within

operations limits and conditions giving it a basic rating of 1/2 (Table IL, Severity

Classification Criteria for Degradation of Defence in Depth with an initiator, Bl.)
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On the previous day, a deficiency in drop time in one of the rods of PSS

was noticed during the trip. In order to beat the poison out time the Unit was

started without rectifying the drop time deficiency which was a violation of

procedural requirement. Hence the final rating of level 2 was given based on

additional factor of deficiency in safety culture.

3.2 Reactor trip on PHT pressure less than 79.6 kg/cm2 for 15 seconds (KAPS

Unit-1)

On March 2, 1997 monthly Emergency Core Cooling System (ECCS) test

was in progress. While carrying out the injection test, fluctuation in the primary

heat transport system pressure was observed. Subsequently PHT system pressure

went upto 89 kg/cm2. During this transient bleed flow increased steeply due to

bleed control valve stuck open for about 80 seconds. To cope up with bleed flow,

feed control valves also got opened. Reactor setback got initiated due to bleed

condenser high level. This was followed by reactor trip on PHT system pressure

low. Further, fall of PHT system pressure initiated ECCS actuation. Subsequently

PHT system pressure recovered back to normal and ECCS was delatched. The

event was rated at level 0 on INES.

The initiator in this event was loss of reactor coolant system pressure

control (high or low) due to failure or inadvertent operation of an active

component (eg. feed, bleed or relief valve) which is an expected initiator. The

safety system availability during the event was full giving it a rating of level 0.

3.3 Unit trip on NO Primary Circulating Pump Running (NAPS Unit-I) :

On March 19, 1996 Unit 1 of Narora Atomic Power Station was operating

at 210 MWe. At 1627 hours bleed condenser got boxed up due to spurious signal

of bleed cooler outlet temperature. Bleed condenser level started rising which



/•r
initiated reactor set back. Reactor power started coming down and turbine tripped

on reverse power. Running feed pump tripped on bleed condenser high level. This

caused tripping of all primary coolant pumps resulting in reactor trip. The event

was rated at level 0 as the safety function availability was full for an expected

category initiator.

4.0 Exchange of Information of INES Rating;

In India, Atomic Energy Regulatory Board (AERB) is the nodal agency for

all INES activities. Event Rating Forms received from IAEA are sent to all NPPs

and their comments on the rating are sought. AH reportable events are initially

rated by NPPs, which is also very useful in interpreting the clauses of the INES

users.

5.0 Efforts in creating awareness about usefulness of INES :

^ Atomic Energy Regulatory Board puts in effort to increase awareness

about INES. AERB newsletter, a quarterly publication by AERB recently carried

out a full article on INES with examples to make public appreciate INES. There

has been good response to this article and it is getting published in other scientific

journals also. AERB newsletter also contains information on some of the events

with INES rating. AERB issues press statements on some significant events.

These statements get a good coverage in most of the leading national and local

newspapers, both in English and other Indian languages. All the newspapers have

access to the AERB annual reports which contain statistical data on events, and

gives INES ratings and other details, of the events.

Steps are also being taken to increase awareness about INES among the

nuclear community in India. A colloquium was held in AERB on 'INES" which

was well attended. An invited talk on INES was given in IAEA-RCA training

course on "Implementations of IAEA Basic Safety Standards" by India's national

officer for INES.
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6.0 Conclusions:

In India the INES rating of events is regularly carried out by the installation

itself and subsequently reviewed by AERB. Ratings from the installation are

generally in agreement with the ratings given by the regulatory board.

Considerable efforts are being put constantly by AERB to increase public

awareness about INES.
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The Institutive Law of AN PA

accelerating factors:

• results of a national referendum
related to environmental controls

• establishment of a
European Environmental Agency

Law no. 61/94 proposed by the Government
to establish activities and structure
for environmental protection in Italy.

Approved by the Parliament
and issued on 27/01/1994



Main tasks of ANPA
(according to the Law 61/94)

Slide 1

control of the activities related to the pacific use of nuclear energy and
radiations

promotion of research on the physical environment, pollution, industrial risks
and ecosystems protection and conservation

systematic collection, storage and publication of environmental data;
creation of a centralized data bank of environmental and monitoring data;
spreading of environmental consciuousness and of formation programs on
environmental topics

technical advice to public authorities about:
- pollutants acceptability levels
- air water and soil quality standards
- waste management strategies and technologies
- methodologies for environmental monitoring and controls
- risk factors control

n ;!ur: nrvi'.onmenl nnd protected areas conservation
- reclaiming of polluted areas and hazardous situations



Main tasks of ANPA
(according to the Law 61/94)

Slide 2

cooperation with international organizations, in particular with the
European Environmental Agency and with the European Statistics
Institute (EUROSTAT)

promotion of research and diffusion of environmental sustainable
technologies, of production systems and products with reduced
environmental impact, including activities related to the labelling of
products (European Logo of Ecological Quality) and auditing activities
in the environmental field - . • •

verification of the efficiency of environmental standards and regulations
in producing expected results

technical and scientific support for the activities related to risk analysis
and environmental impact assessment procedures

controls about physical, chemical and biological factors of acoustic, air,
water, soil pollution and environmental health

other relevant activities related to environmental protection



ANPA is charged with these tasks.

As a parallel rule, for each of the Italian Regions,

the Regional Environmental Protection Agencies
(ARPA)

are charged with the activities related
to the monitoring and control at local level



STRUCTURE OF ANPA

a Council of Administration nominated by the
President of the Ministers1 Council upon proposal of
the Minister of the Environment, and composed by
three Administrators, one of which is elected as
President;

a Director, who will be nominated by the President
of the Ministers1 Council upon proposal of the
Minister of the Environment;

a Control Board of two members taken from the
Public Administration, to review financial matters.



PERSONNEL OF ANPA

The personnel of the new Agency is composed of:

• the personnel of ENEA-DISP, that constitutes the basis
of ANPA with its organization and structures
(about 270 persons);

• personnel to be taken from ENEA
(at least 150 persons);

• personnel to be taken from other public institutions
that operate in the field of environmental analysis and
controls (150 persons);

Additional personnel should be taken from
commissions and groups that operate at the Ministry
of Environment, whose tasks should be part of the
activities of ANPA.



PROVISIONAL STRUCTURE OF ANPA

Three Departments:

• Nuclear Safety and Radiation Protection
(65 persons)

• State of Environment, Prevention, Reclamation
and Informative Systems
(75 persons) \

• Integrated Strategies, Promotion, Communication
(45 persons)

Administrative Area (45 persons)

Top Management Staff (25 persons)



ORGANIZATION OF ANPA

The President of Ministers1 Council, upon proposal
of the Minister of the Environment and advice of
the Parliament, issues a STATUTE defining powers
and functions of the Board of ANPA.

Beside, a CODE for the new Agency, defining its
organization, will be issued.

9/,



MAIN TASKS OF ANPA NUCLEAR DEPARTMENT

• to fulfil the obligations of the Italian Nuclear Law
(Decree N° 230 issued on march 1995) :

- controls and surveillance on existing nuclear installations;
- licensing on new nuclear installations;
- controls and surveillance on possession, commerce,

transportation, utilization, dismission of radioactive (nuclear)
material;

- controls and surveillance on radioactive waste management;
- radioprotection of workers, public, environment.»

• to maintain, improve and bring up to date the domestic know-
how in the field of nuclear safety and radiation protection;

• to promote international cooperations in the field of nuclear
safety.and radiation protection.
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PROVISIONAL STRUCTURE
OF THE NUCLEAR DEPARTMENT

international cooperation for nuclear safety (eastern countries)
international relations (IAEA, NEA, EU, bilateral agreements)

nuclear safety controls and surveillance coordination
nuclear emergency coordination

nuclear plants, radioactive waste, decommissioning

reactor safety

nuclear technologies and techniques

radioprotection of nuclear installations
• , . • - - • • „ • . .

radioisotopes and radio-apparatuses
nuclear material transportation, nuclear accountability and
safeguards

• H



PRINCIPAL NUCLEAR SITES IN ITALY

• : NPPs

A : ENEA Research Center
& Avogadro Storage Pool

O: ENEA Research Center

ISALUGG1A
CAORSO

TRINO



NUCLEAR POWER PLANTS IN ITALY

PLANTS
i

i
t

GARIGLIANO
II

LATINA

TRINO

CAORSO

REACTOR
TYPE

BWR

MAGNOX

PWR

'BWR

MWE
(net)

160

160

272

870

COMM.
OPERATION

1964

1963

1964

1981

SHUT DOWN

1978

1986

1987

1986

mm

\«J.
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ALL ITALIAN NPP ARE AT PRESENT UNDER-DECOMMISSIONING.

FIRST PHASE OF DECOMMISSIONING: "SAFE STORAGE"1.

PROBLEMS:

"DE MINIMIS" LIMITS NOT SET

LACK OF NATIONAL DISPOSAL SITE FOR
2nd CATEGORY RADWASTE (LLW+MLW)

LACK OF CENTRALIZED INTERIM
STORAGE FACILITY FOR SPENT FUEL

AS A CONSEQUENCE

• DISMANTLING
ACTIVITIES
DEFERRED

ASC
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LATINA FLOWER PLANT

type:

• net MWe:

comm.start:

shut down:

MAGNOX

160

1963

1907

status of decommissioning
all spent fuel removed (sent to
BNFL for reprocessing).
radwaste treatment and
conditioning under way

mapping of contamination
under way
"easy" decontamination
under way

5

^••K- ASC mm***1
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GARIGLIANO POWER PLANT

type:

netMWe:

comm.starl:

shutdown:

BWR

160

1964

1970

status of decommissioning
all spent fuel removed
(stored in AVOGADRO pool).

raclwasle treatment and
conditioning under completion

mapping of contamination
fully carried out
"easy" decontamination
performed

R&D aclivity (supported by CEC)



TRINO POWER PLANT

• type:
net MWe:

comm.start:

shutdown:

PWR

272

1964

1987

status of decommissioning

spent fuel:

- 39 elements + 36 elements "zero burnup1

+ 8 MMOX" elements stored at site

- 49 elements stored at AVOGADRO.

raclwaste treatment and conditioning
under way.

::.::•••:•:::; : ::>:v;-;-|x:---;: v - - ; - ^
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CAORSO POWER PLANT
1

• type:

net MWe:

comm.start:

shutdown:
*

DWR

070

1981

1986

>*' / *4t$ >jf • >

status of decommissioning

all spent fuel stored at site:
1192 elements, 286 of which to
be sent at BNFL for reprocessing

radwaste treatment and
conditioning under way

I

• A» v < j ,
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Nuclear spent fuel produced by Italian power i^SaBj f^ i^^ | |^

Power
Reactor

LATINA

TRINO

t

GARIGLIANO

CAORSO

Overall
spent fuel
produced

(tHM)

1425,5

146,7

123,8

219,0

Overall spent fuel
sent (or to be sent)
to reprocessing

(tHM)

R52.2 (lo BNFL)*
573,2 (to nNR..)**

1425,5

29,2 (to Eurochemic)4

24,2(tof3NR.)*
5l,7(!oBNFL)"

104.B

44,3 (to BNR.)*
13,3 (to KWU)*

57,6

Overall spent fuel
In storage

(tHM)

-

25,5 (at i eactor site)
14,4 (at Avogadro)
2,0 (atEurex)

41,9

66,1 (at Avogadro)

166,3 (at reactor site)

• contracts eighod before 1970 rjoj involviim return to llnly of rolovnnt conditioned waste
**cdntract8 Sighed after 197a involving return Io Italy of relevant conditioned waste



ANPA BOARD
(Dr. M. Signorino,

Prof. Ing. M. Felli, Ing. F. Pizzio)

President Staff:

- Secretary office
- Special Adviser (Ing. G. Naschi)
- Advisers on Legal Affairs
• Strategies

1
PRESIDENT

(Dr. M. Signorino)

1
DIRECTOR

(Dr. G. Damiani)

Management control

Staff:

- Secretary office

- Special Adviser for relations with similar agencies in U.S. and
Canada (Ing. A. Ferreli)

• Responsibles for special projects (Dr. S. Piermattei, Dr. F. Dobici)
- Advisers for research, technologies and seismic issues

(Ingg. G. Saponaro, G. Sgalambro, T. San6)
• Adviser for nuclear safety and health protection (Ing. R. Mezzanottc)

Department of
Environment

(Dr. R. Caracciolo)

Board Secretariat
(Ing. R. Mezzanotte)

Board secretary office

Area for
Administration, Personnel and Services

(Dr. G. Damiani, A.I.)

Administration
(Ing. A. Compagnone)

Coordination for
ANPA informatics

Personnel
(Dr. C. Faloci)

offices

General Services
(S. Boschi)

offices offices

Secretariat staff for ANPA
Commissions (Dr. A Susanna)

Department of
Nuclear Safety and Radiation Protection

(Dr. G. Grossi)

Department of
Strategies and External Relations

(Dr. G. Boeri)



Department of
Environment

(Dr. R. Caracciolo)

H

• « •

Department functional units

Department sectors

Central data acquisition and
processing (R. Fiorenza)

SINA Coordination
(Ing. C. Maricchiolo)

Biotic Components
(Dr. A. Anlonelli)

Abiotic Components
(Ing. C. OHavi)

Environment Radioactivity
and Lab. (Dr. M. Belli)

Processes and Technologies
(Ing. A. Pini)

Industrial Risk
(Ing. A. Rjcchiuti)

Ground protection
(Dr. A. Serva)

Regulations and quality
Control (Ing. S. Benassai)

Acoustics Laboratory
(Ing. S. Curcuruto)

Department of
Nuclear Safety and Radiation Protection

(Dr. G. Grossi)

H Department functional units

Department sectors

Coordination of inspections
(Ing. E. Sgrilli)

Coordination of emergencies
(Dr. S. Mancioppi)

Nuclear plants, decommissioning
and waste (Ing. P. Petri)

Reactor Safety
(Ing. G. Pisanti)

Nuclear Technologies
(Ing. G. Bava)

Radiation protection
(Ing. C. Rollo)

Radioisotopes and Sources
(Dr. M. Paganini Fioratti)

Radioactive and fissile materials
(Dr. F. Maccazzola)

Department of
Strategies and External Relations

(Dr. G. Boeri)

—I Department functional units

Department sectors

Management of regional
environmental agencies

(Ing. A. Leonardi)

Information and training
(Ing. A. Morici)

Environmental quality of firms
(Ing. R. Ielasi)

Product environmental quality
(Ing. R. Scialdoni)

Management of pilot projects
and productive cycles

(Ing. P.P. Milella)

Relations
(Dr. M. Robcrti)



FUNCTIONAL UNITS of the department for environment:
Greenhouse effect and Ozone issues
V.I.A. (Environmental Impact Analysis)
Non-nuclear waste management
Risk analysis for industrial (non-nuclear) plants
Project for areas with high density of industrial activities

FUNCTIONAL UNITS of the department for nuclear and radiological risk

• Relations with the EC and international organizations (Ing. R. Ranieri)
• International cooperation for nuclear safety (Ing. A. Madonna)
• Initiatives in the field of nuclear waste management

FUNCTIONAL UNITS of the department for strategies and external relations

• Pi lot study for the eco-quaiity of workplaces

C

G. Del Nero : ANPA Member for NRWG, RSWG (CEC)
INES (IAEA) National Officer, ANPA Coordinator for Review of EURD by Regulators

ACRONYMS

ANPA = Agenzia Nazionale per la Protezione deH'Ambiente (National Agency for Environmental Protection)
SINA = Sistema Informativo Nazionale Ambientale (National Informatic System for Environment)
V.I.A. = Valutazione Impatto Ambientale (Evaluation of Environmental Impact)



JAPAN

NEXT PAGE(S)
Uf tBLANK



XA9846941

1997 Annual Technical Committee Meeting
of the INES National Officer

Operational Experiences of INES in Japan

October, 1997

Agency of Natural Resources and Energy
Ministry of International Trade and Industry

NEXT PAQE(S)
toft BLANK



OPERATIONAL EXPERIENCES OF THE INES IN JAPAN

1. Outline

Japan has introduced IAEA's INES in August, 1992. As of September, 1997, the total

number of domestic nuclear events which have evaluated by using the INES system has

amounted 119.

In Japan, when a nuclear event occurs at a nuclear power plant, a provisional evaluation is

performed immediately by Nuclear Power Operation Administration Office, MITI. The final

evaluation of events is implemented a few months after event occurrence by the Evaluation

Committee on Incidents and Failures of Nuclear Power Plant which holds a neutral position.

The results of the evaluation are transmitted to IAEA according to the INES reporting

criteria.

All provisional and final evaluation results are reported through computer communication

network systems as well as a press release. Some INES reports of overseas events are

communicated through the same systems.

2. Event Evaluation

2.1 Nuclear Power Plants Being Operated in Japan

The number of the commercial nuclear power plants is 52 as of September, 1997. In

Table-1, the list of nuclear generating plants, and the plants under construction and in the

planning stage, is presented.

2.2 Reported Events

Number of reports from September '96 to September '97, in accordance with the reporting

criteria in Japan is 21. Summary description of reports is presented in Table-2 (reported by

Law) and Table-3 (reported by Nortification).

3. Event Rating Evaluation by the INES System

3-1 Provisional Rating Evaluation

- 1
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The event reported from utilities to MITI is provisionally evaluated in accordance with INES

system by Nuclear Power Operation Administration Div., ANRE/MITI.

It is established that a nuclear event reported by an utility to MITI is immediately released to

the press, and the provisional rating evaluation result is performed at this time and evaluated

result is attached to the press release.

3.2 Final Evaluation

The final evaluation of the event reported to MITI is commissioned to the The Evaluation

Committee on Incidents and Failures of Nuclear Power Plant. The committee evaluates the

events for which the causes and corrective actions have been identified during the period

following the last meeting are evaluated. The result of the committee's evaluation is released

to the press.

3.3 Evaluation results

The final evaluation results of the events occurring from September '97 to September '97

are listed in Table-2 and Table-3. Distribution of the INES rating evaluation results is

shown in Figure-1.

Total evaluation results of 119 are distributed as follows:

Out of scale : 25 events

Level 0 : 86 events

Level 1 : 8 events

Level 2 : 0 event

Fairly large number of events are rated as Level 0. No event over Level 2 is reported as of

September, '97.

4. Communication with Public on INES

4.1 Public-release of evaluation results"

A provisional evaluation result is released immediately to public through press interview.

This result is also communicated through computer network system (ATOM NET), which is

operated by Nuclear Power Engineering Corporation (NUPEC).

- 2



A Final evaluation result is also released to public in the same manner as above.

4.2 Communication with public on contents of ERF of overseas events

The Event Reporting Formats (ERF) of overseas events which are transmitted by IAEA to

MITI are immediately checked in view of safety significance to the nuclear safety by the

Nuclear Power Operation Administration Div., ANRE/MITI. The ERF thus screened by

MITI is transferred to NUPEC. NUPEC communicates this information (ERF) in Japanese

to public through the ATOM NET computer network system which is operated by it.

The list of ERFs which have been communicated recently to public is shown in Table-4.

4.3 Public interest on communication

The access number to the Japanese and overseas event information through the computer

network system is presented in Table-5. Public interest is considered to be fairly good.

4.4 Effects of communication

A new pamphlet which explain of INES has been issued from NUPEC in July, 1996. This

pamphlet was distributed to approximately 200 local governments and nuclear related

organizations.

Approximately 5 years have passed since INES has been introduced to Japan and it has

operated successfully. We have communicated to public effectively.



Attachment 1

Table 1 Status of Nuclear Power Plants

Operating

Under

Construction

In Planning
Stage

Carapany Name

Japan Atomic Power Co.
Mr

ft

Hokkaido E.P.Co.

Tohoku E.P.Co.

Tokyo E.P.Co.
*
m

*

-

-

-

*

m

m

Chubu E.P.Co.
-

Hokuriku E.P.Co.

Kansai E.P.Co.

„

*

Chugoku E.P.Co.

Shikoku E.P.Co.
-
-

Kyushu E.P.Co.
•

•

Tohoku E.P.Co.

Tohoku E.P.Co.
»

Chubu E.P.Co.
Hokuriku E.P.Co.

Power Station Name

(Unit Number)

Tokai
Tokai Daini

Tsuruga
m

Tomari
"

Onagawa
•

Fukushina Daiichi

*
*

m

Fukushima Daini

Kashiwazakikariwa
*
•
•
m

H

Hamaoka
tr

it

Shika

Hihama
•

Takahama

*
Ohi
•
» •

Shimane

Ikata
•

Genkai

Sendai

Total

Onagawa

Total

Maki
Higashidoori

Bamaoka
Shika

Total

Grand Total

(NO.I)
(NO.2)

(No.l)
(NO.2)

(No.l)
(NO.2)

(No.l)
(No.2)
(No.3)
(No.4)
(No.5)
(No.6)
(No.l)
(No.2).
(No.3)
(No.4)
(No.l)
(No.2)
(No.3)
(No.4)
(No.5)
(No.6)
(No.7)

(No.l)
(No.2)
(No.3)
(NO.4)

(NO.I)

(No.l)
(No.2)
(NO.3)
(NO.I)
(No.2)
(No.3)
(NO.4)
(NO.I)
(NO.2)
(No.3)
(NO.4)

(No.l)
(NO.2)

(No.l)
(No.2)
(No.3)

(No.l)
(No.2)
(NO.3)
(No.4)
(No.l)
(No.2)

(No.3)

(No.l)
(No.l)
(No.5)
(No.2)

Reactor

Type

GCR
BWB
»

PWB

m

BWR
m

m

*

m

m

m

m

m

*
m

m

"
m

"
m
m

XBWR
M

m

»
m

m

<v

PHR
•

M

m

*

BWR
H

PWR
m

m

m

»

M

m

»
m

(52 Units)

BWR

(1 Unit)

BWR
»

ABWR
m

(4 Units)

(56 Units)

Licensed
Capacity

(MW)

166
1,100

357
1,160

579
579

524
825

460
784
784
784
784

1,100
1,100
1.100
1.100
1,100
1.100
1,100 :

1,100
1.100
1,100
1,356
1,356

540
840

1,100
1,137

540

340
500
826
826
826
870
870

1,175
1,175
1,180
1,180

460
820

566
566
890

559
559

1,180
1,180

890
890

45,083

825

825

825
1.100
1.380
1,358

4,663

49,746

Permission for
the first con-
struction plan

Mar.
Apr.
Feb.
Mar.

Aug.
Aug.

May
Jun.

Sept
May
Oct.
Hay
Dec.
Mar.
Aug.
Jan.
Nov.
NOV.
NOV.
Aug.
June
June
Aug.
Aug.
Aug.

Feb.
Sept
June
Oct.

NOV.

Aug.
Dec.
July
Apr.
Feb.
Nov
Nov.
Oct.
NOV.
Mar.
Mar.

Feb.
Feb.

Apr.
Dec.
Aug.

Mar.
May
Mac.
Mar.
Nov.
Mar.

Sep.

1961
73
67
82

84
84

71
89

67
69
70
72
71
73
75
79
80
80
78
83
87
87
83
91
91

71
73
82
88

88

67
68
72
70
71
80
80
72
72
87
87

70
84

73
77
86

71
76
85
85
78
81

96

(As of Sep.

Start

1, 1997)

of
Commercial
Operation

July
Nov.
Mar.
Feb.

June
Apr.

June
July

Mar.
July
Mar.
Oct.
Apr.
Oct.
Apr.
Feb.
June
Aug.
Sep.
Sep.
Aug.
Aug.
Apr.
Dec.
July

Mar.
Nov.
Aug.
Sep.

July

Nov.
July
Dec.
Nov.
Nov.
Jan.
June
Mar.
Dec.
Dec.
Feb.

Mar.
Feb.

Sept
Mar.
Dec.

Oct.
Mar.
Mar.
July
July
Nov.

66
78
70
87

89
91

84
95

71
74
76
78
78
79
82
84
85
87
85
90
93
94
90
96
97

76
78
87
93

93

70
72
76
74
75
85
85
79
79
91
93

74
89

77
82
94

75
81
94
97
84
85

Feb.2002 (Scheduled)

2008 (Scheduled)
July2005 (
Aug.2005 (
Mar.2006 (

)
)
)



Table 2 Outline of Incidents and Failures in reported by Law

(September ' 96~ September '91)

Date of

Occurrence

September 16,
1996

October 6,
1996

October 18,
1996

December 24,
1996

January 28,
1997

Power Station

Ohi Power
Station (No.4),
Kansai Electric
Power Co.

Tsuruga Power
Station (No.l),
Japan Atomic
Power Co.

Ikata Power
Station (No.l),
Shikoku Electric
Power Co.

Tsuruga Power
Station (No.2),
Japan Atomic
Power Co.

Fukushima
Daiichi Nuclear
Power Station
(No.3), Tokyo
Electric Power
Co.

Description

During rated power operation, the alarms
"Generator Internal Failure" and "Main
Transformer Internal Earth Fault" actuated
leading to generator and reactor automatic
shutdown. The couse was as follows: During
generators manufacturing stage, the phase
ring connecting with the stator winding
phase lead was not sufficiently fixed,
so that the phase wire led to a fatigue
break due to vibration etc. during plant
operation. As a result, there was an
electric discharge and a short circuit
was produced at an other phase lead.

During rated power operation, the reactor
was manually shutdown in order to replace
the mechanical seal, because the mechanica
seal in a primary loop recirculation pump
(B) was found to be deteriorating.

A significant indication was found at the
location of the tube expansion area at
the hot leg side as a result of the eddy
current test of the SG tubes during
periodical inspection.

During rated power operation, the reactor
was manually shutdown, as the patrol found
borated water leaking from the chemical
and volume control system in the reactor
containment vessel. The cause was as
follows: During the manufacturing stage of
the concerned elbow, foreign material
adhered to the inner side of pipe.
Cracks generated and evolved around the
low melting point metal, leading to the
through-wall cracks and leakage.

During rated power operation, the reactor
was manually shutdown, as an increasing
tendency was found in the drain flow from
the air conditioner in the reactor
containment vessel. The cause was as
follows: The pressure onto the gland
packing at the seal of the stem of one of
the main steam isolation valves located in
in the reactor containment vessel was
insufficient. The seal function dete-
riorated during the operation, leading
to the stem leakage.

Scale

0

0

0

0

0
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(continued)

Date of

Occurrence

February 20,
1997

March 13, 1996

April 29, 1997

Power Station

Tsuruga Power
Station (No.l),
Japan Atomic
Power Co.

Kashiwazaki-
Kariwa Nuclear
Power Station
(No.2), Tokyo
Electric Power
Co.

Fukushima Daini
Nuclear Power
Station (No.2),
Tokyo Electric
Power Co.

Description

During adjustment operation, the reactor
was manually shutdown, as a water leakage
was found around the base of the
penetration pipings of the control rod
drive hydraulic system.
The cause was as follows: The concerned
pipe was constructed in a way that the
upstream side end-plate and the pipe was
welded after welding operation of the
downstream side one and the pipe, and that
the upstream side weld was not a full
circumference weld but a three quarters
one, resulting in a stress concentration
on the end part of the concerned upstream
weld. In combination with material harden-
ing due to welding operation, this lead to
cracks generation during the construction
stage. Thereafter, the pitting corrosion
hole from the inner surface of the pipe
grew and finally linked with the cracks.

During adjustment operation at rated
power, the operation test of check valves
on the B line of the reactor residual
heat removal system in the reactor
containment was performed. After the
operation test, it was found that the
check valve(s) was not closed fully, which
should usually be closed fully. The cause
was as follows: Due to in-adequate
assembling of the connection between the
shaft and the actuator after the previous
disassembly and inspection work of the
concerned check valve(s), the frictional
resistance at the connection increased
to the level exceeding the restoring force
of the check valve with plant operation.

During rated power operation, the reactor
was manually shutdown, as the indication
of the off gas radiation monitor was
showing a tendency to increase.

Scale

0

0

0
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(continued)

Date of

Occurrence

May 6, 1997

May 9, 1997

May 21, 1997

Power Station

Fukushima
Daiichi Nuclear
Power Station
(No.4), Tokyo
Electric Power
Co.

Takahama Power
Station (No.2)
Kansai Electric
Power Co.

Kashiwazaki-
Kariwa Nuclear
Power Station
(No.7), Tokyo
Electric Power
Co.

Description

During reducing power operation for the
planned inspection, the reactor was
automatically shutdown at about 250MWe due
to the alarm "Reactor water level low".
The cause was as follows: The flow control
equipment of the turbine driven f eedwater
pump failed, due to a hardened O-ring in
the pressure relay transmitting the
control signal. The control operations to
reduce the water level by manual trip of
the turbine driven pump and to ensure
a sufficient water level by the motor
driven feedwater pump were performed
Nevertheless, reduction of the reactor
water level was rapid, and this caused
the automatic shutdown of the reactor.

During periodical inspection, the reactor
had been started up and was under the
critial state. A signal "Intermediate
Range Neutron Flux High" was generated,
and the reactor was automatically
shutdown. The cause was as follows: During
the work to adjust the trip set-point of
the intermediate range nuclear instrumen-
tation unit (N-36), the trip set-point
next to the concerned unit card in the
same control panel was also performed.
At this time, the neutron flux detector
was not isolated. An abnormal electric
current was generated in the control power
supply circuit of N-36 by the noise from
the concerned detector which led to the
fuse blowing, resulting in loss of the
control power.

During trial operation at the rated power,
the reactor was manually shutdown, as an
abnormal noise was detected around the
low pressure turbine (B). The cause was
as follows: The thermal stress due to the
temperature difference between the inner
and outer sides of the inner casing of the
low pressure turbine and the cyclic stress
due to vibration caused by flowing steam
was generated at a pressure sensing piping
for performance monitoring installed
inside the low pressure turbine casing.
The inadequate treatment of the weld edge
led to the concentration of this stress
with its level reaching the fatigue limit,
resulting in the bleak in the concerned
piping. The collision between the broken
piping portions generated the abnormal
noise.

Scale

0

0

Out of
Scale
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(continued)

Date of

Occurrence

July 12, 1997

Power Station

Tokai Daini
Power Station
Japan Atomic
Power Co.

Description

During rated power operation it was
recognized that light oil was oozing at
the bottom of the light oil storage tank
which supplies fuel for emergency diesel
generators and so on. The reactor was
manually shutdown in order to perform
check and inspection. The cause was as
follows: Because of insufficient water
proof function under the bottom plate of
the light oil storage tank, rain water
flowed into the area. The water eroded
and pierced the bottom plate of the tank,
and the light oil leaked through the
pinhole.

Scale

0
(Tenta-
tive
Evalu-
ation )
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Table 3 Outline of Incidents and Failures in FY 1996 reportable by Notification

(September '96~September '97)

Date of

Occurrence

September 7,
1996

October 9,
1996

October 27,
1996

November 20,
1996

Power Station

Hamaoka Nuclear
Power Station
(No.3), Chubu
Electric Power
Co.

Ohi Power
Station (No.4),
Kansai Electric
Power Co.

Sendai Nuclear
Power Station
(No.l), Kyusyu
Electric Power
Co.

Takahama Power
Station (No.2)
Kansai Electric
Power Co.

Description

During a periodical inspection, it was
found that smoke was coining from a bus-
duct in a power supply room for emergency
diesel generator (A). The cause was as
follows: The performance of the insulator
in the bus-duct had deteriorated due to
stains on the insulator surface, humidity
and so on. This caused the short circuit
between the conductors and led to burnout
of the aluminum alloy conductor.

During periodical inspection, it was found
during inspection of the fuel assemblies,
that cracks were generated around the base
part of the upper nozzle leaf spring of
one of the fuel assembly. The cause was
as follows: The fuel assembly has sets of
3 leaf springs. The upper and middle leaf
springs were manufactured with only a
small deference in length between the
pointed head and the base of the bending
part. This caused abstraction between the
leaf springs, and led to the generation of
cracks due to stress corrosion cracking.

During periodical inspection it was found,
during the check before the reactor
startup, that boric acid was deposited on
the part of a control rod drive mechanism
which is at the top of the reactor vessel
head. The cause was as follows: Chloride
got into the intermediate canopy seal of
the control rod drive mechanism housing at
the manufacturing stage so that corrosion
generated and developed during the
commissioning. Furthermore, the corrosion
gradually increased during subsequent long
term plant operation, and this led to
damage of the plant.

During rated power operation, an
increasing tendency was found in the
drain flow from the 6th high pressure
feedwater heater (A). The cause was as
follows: 3 tubes of the heater were
damaged around the tube sheet on the
feedwater outlet side, so that the feed-
water in the tubes leaked into the heater.
This led to an increase in the drain flow.

Scale

0

0

0

0
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in
(continued)

Date of

Occurrence

November 26,
1996

January 27,
1997

March 15, 1997

June 5, 1997

June 8, 1997

Power Station

Fukushima
Daiichi Nuclear
Power Station
(No.l), Tokyo
Electric Power
Co.

Kashiwazaki-
Kariwa Nuclear
Power Station
(No.2), Tokyo
Electric Power
Co.

Genkai Power
Station (No.l),
Kyushu Electric
Power Co.

Ikata Power
Station (No.3)
Shikoku Electric
Power Co.

Fukushima
Daiichi Nuclear
Power Station
(No.2), Tokyo
Electric Power
Co.

Description

During periodical inspection, after the
construction work for replacement of the
reactor recirculation system piping had
been finished, the check on the condition
around the jet pumps in the reactor
pressure vessel was performed. As a
result, cracks were discovered in the
vicinity of welded parts of two of 10 jet
pump inlet pipes. The cause was as follows*
The intergranular stress corrosion
cracking occurred when the water contained
dissolved oxygen gas at high temperature
during operation, due to the residual
tension by welding.

During periodical inspection, the leakage
check on the fuel assemblies was
performed, and a leaking fuel assembly was
found.

During rated power operation, a slight
amount of sea water leaked into a main
condenser.

During periodical inspection, it was
found that the refueling water was
overflowing from a floor drain funnel
in the passage located in the second
basement of the reactor auxiliary
building. The cause was as follows:
During overhaul and inspection work of a
system valve connected to the refueling
water storage tank, an operator opened
the valve in error before isolation of
the system, resulting in some refueling
water leaking.

During adjustment operation at rated
power, it was found that feedwater leaked
from the insulator around a check valve
installed at the outlet of the motor
operated reactor feedwater pump (A) which
was on stand-by. The cause was as follows:
A fine foreign substance got jammed in the
bonnet seal during the assembly work of
the concerned valve after its overhaul at
the periodical inspection, resulting in
deterioration of the sealing function.

Scale

0

0

Out of
Scale

0

0
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Out of Scale Level 0 Level 1

Fig. l INES Final Rating (NPP) in Japan
(•92, 9~'97, 6)

Note: Data clasification i s based on event occurence date
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Table 1 List of INES topics communicated through computer network TATOM NETJ

to
I

Year

199 6

19 9 7

Unit

WOLF CREEK

ENERGY RESEACH REACTOR

BELLEVILLE-1

CHERNOBYL-3

CHIN0N-B1

POINT LEPREAU NGS

KHMELN1TSKY

POINT LEPREAU

OSKARSHAMN-2

BORSSELE KCB

DAMPIERRE-1

PALUEL-1

KOEBERG-1

Title

Partial loss of essential service water due to frazil ice on intake trash racks

Research institute of atomic reactor

Sticking of a control rod cluster during reactor scram

Radioactive contamination at the unit N3

Degradation of the seismic stops of the reactor pit

Failure to replace horizontal flux detector shielding after maintenance

On-site radioactive contamination

Emergency water/reheater drains distribution header damage inside the steam generator

One of the emergency core cooling systems, the core spray system was unavailable

at OSKARSHAMN-2

Operation of unit with insufficient containment function

Leakage on a piping connected to the primary circuit, DAMPIERRE NPP

Exceeding of required operating limits aggravated by safety culture problems

Workers receive dose exceeding statutory annual dose limit

Scale

2

1

2

1

2

2

1

2

2

2

2

2

2

Installed

1996.05.27

1996.03.15

1996.09.06

1996.05.02

1996.09.06

1996.08.02

1996.08.09

1997.04.04

1996.11.25

1996.11.26

1997.05.26

1997.04.11

1997.05.13



Table 5 Number of Access to ERF in the Computer Network fATOM NETj
("96. 1 ~ '97. 8)

^ \ ^ Month

Item ^""\^

Nuclear Event

(ERF)

Radiological

Management

General Nuclear

Information

General Energy

Information

'96
Jan.

2501

(11)

187

537

409

Feb.

2318

(64)

228

417

336

Mar.

2395

(64)

298

564

504

Apr.

3363

(99)

302

693

406

May

2450

(168)

246

538

341

Jun.

1276

(56)

199

411

234

Jul.

1121

(66)

292

363

222

Aug.

2169

(117)

201

401

224

Sep.

1355

(24)

133

253

193

Oct.

1068

(38)

139

295

266

^ ^ \ ^ ^ Month

Item ^^^^^

Nuclear Event

(ERF)

Radiological

Management.

General Nuclear

Information

General Energy

Information

Nov.

1421

(53)

99

423

186

Dec.

1225

(109)

110

252

149

'97
Jan.

909

(54)

87

139

169

Feb.

601

(23)

44

144

72

Mar.

753

(10)

108

191

72

Apr.

926

(63)

125

208

53

May

668

(29)

103

191

64

Jun.

544

(23)

87

162

85

Jul.

844

(13)

109

150

80

Aug.

934

(157)

70

151

109
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Lessons Learned from the Incidents in Japan and Recommendations to INES

October 22, 1997

Office of International Relations

Nuclear Safety Bureau

Science and Technology Agency

INES System in Japan

The Science and Technology Agency (STA) regulates experimental and research

reactors and nuclear fuel cycle facilities (Table 1). For these facilities, the provisional

ratings had been decided by the operators and the final ratings by STA. On September 30,

1997, STA decided to evaluate both the provisional and final ratings on its own. Nuclear

power plants (NPPs) are regulated by the Ministry of International Trading and Industry

(Mm). Both MTTI and STA have an INES national officer respectively.

A. Major Events (Table 2)

1. On December 8, 1995, sodium leaked from the secondary heat transport system of

the prototype Fast Breeder Reactor MONJU of the Power Reactor and Nuclear Fuel

Development Corporation (PNC), and about 0.7 ton of sodium leaked into the air and

combusted for 3.5 hours at 40% power. On March 31 1997, STA decided that the

final rating was level 1. Although the basic level was rated to be level 0, an

additional factor was added due to the lack of safety culture.

2. At 10:06 on March 11, 1997, a fire occurred at the Bituminization Demonstration

Facility (BDF), Tokai Works of PNC. The operator sprinkled water for one minute

and confirmed that the fire had been put out at 10:13. About 10 hours after the fire,

an explosion occurred at the BDF. It was found that this broke the building's

windows and doors and caused smoke emission for a few hours. Radioactive

materials were discharged from the openings, such as the building's windows into the

environment. The total inventory of radioactive materials in the BDF is

approximately eight orders of magnitude smaller than that in an 1000MW class light

water reactor. As a result, it detected weak radioactivity in 37 workers, and the

largest inhaled amount was equivalent to about 1/2400 of the regulated limit."



B. Events with Difficulties or Learning Opportunities

1. Monju Incident

Date of occurrence: 12.8,1995

Provisional INES report: 12.18,1995

Final INES report: 3. 31, 1997 Level 1

It took one year to evaluate the final report. There was not a provisional report

because MONJU was in pre-operational test.

2. Tokai Bituminization Facility Incident

Date of occurrence: 3.11,1997

Newspapers: 3.17,1997 Level 3

Provisional INES report: 3.24, 1997 Level 3 by PNC

Final INES report under investigation by STA

A provisional rating was not released within 24 hours, yet was released as a level 3

from PNC 13 days later. It was possible to announce the levels for the on and off-site

impacts as the provisional rating within 24 hours. It is suggested to allow a quick

report only with the levels for the on and off-site impacts as the provisional rating, and

the final report with the final level based also on the "defense in depth" and on the

"additional factor."

The STA sent off a notice to all operators which the STA is regulating, stating that

the STA would evaluate the provisional ratings. When an event happens, the operator

will inform the STA as follows:

for experimental and research reactors, reprocessing facilities, fuel fabrication

facilities, nuclear fuelcycle facilities, radioactive waste burial and management

facilities, and other nuclear material facilities

a) event date and time

b) facility name

c) abstract

d) cause

e) whether release of radioactive materials to on or off-site and its amount

f) whether radioactive exposure for workers and its amount

g) grade of injury

h) defense remaining in facility

i) situation when event happened



for transport of nuclear fuel and radioactive waste

a) event date and time

b) facility name

c) abstract

d) cause

e) damage of transporting shell

f) any leakage of radioactive materials from shielding container and its amount

g) whether decrease in shielding container's performance

h) whether radioactive exposure for workers and its amount

i) grade of injury

For the final rating, MITI and STA meet with an advisory committee respectively,

which is established outside MTTI (at Nuclear Power Engineering Corp. (NUPEQ) and

STA (at Nuclear Safety Technology Center (NUSTEC)) and provide expertise on the

validity of the rating. The results of grading of all events are reported to the Nuclear

Safety Commission of Japan.

C. Public Acceptance of INES Issues

STA started to provide the INES information to the public in September. As was

mentioned before, there are two regulatory organizations: MITI and STA. Thus we

prepare the INES information database at NUPEC and NUSTEC from each regulatory

organization. Also, we will prepare to provide the information by inter-net.

D. Any Problems with the Current Systems

1. Difficulty in rating

As the INES is originally designed for nuclear power plants, an event that

happened in fast reactors or in nuclear facilities is difficult to rate. For example, some

facilities such as radioactive waste facilities, are difficult to distinguish between "Events

at reprocessing, high and intermediate level waste conditioning, storage and vitrification

plant (IV.5.3)" on page 69 and "Events at low level waste conditioning, storage and

disposal facilities (IV.5.4) on page 71. ..:;

Therefore, a revision of the manual or the flow chart is desired for the rating of incidents

in non-reactors.



2. Difficulty in quick rating

The level based on the "defense in depth" criterion cannot be decided easily

without a thorough investigation into the accident. The investigation is time

consuming. On the other hand, what the public and the news media are eager to know

about are the on and off-site impacts.

In the current INES, the level of an incident is rated from the maximum value

among the three criteria. It would be better to announce all three of them, e.g.,

max(3,2,l)=3 or max(NA, NA, 2)=2. Also in the Event Rating Form (ERF), writing

the number instead of merely checking the column of "Safety Attribute" is suggested.

3. Difficulty in receiving the INES information

One problem is that the some event sheets are illegible because of facsimile

transmission. If the agency could send the event information by e-mail in the text, it

would be easier to print out, and we could spread the information anywhere quickly.

But there are problems of informing the incident by e-mail, such as: each country has to

make an unchangeable mail address (or person) or exclusive mail address for INES.

Another problem is the incident numbering. Some data which the agency sent

contained no incident number. Sometimes, there were two different numbers in the

provisional and final report. Therefore, we, MTTI and STA, decided to make our own

common numbering for database when we received the event information from the

agency. However, it is difficult to do so, because we have to make a phone call or e-

mail to consult that information each time. If the agency can make the incident number

for every event, then it will make it much easier for us to categorize quickly. This

would also help in consulting among other countries' officers about the events.



The Science and Technology Agency of Japan

Table 1. Major Nuclear Facilities in Japan

(except commercial reactors)

Type of Facilities

Reactors

Fuel Cycle
Facilities

R & D

Uranium

Enrichment

Fuel
Fabrication

Reprocessing

Waste
Management

In Operation

20

2

5

1

2

Under
Construction

2

1

1

2

Planned Total

22

2

6

2

4

The name of nuclear facilities

(1) Reactor (R&D) (In Operation)
• JRR-3, JAERI Tokai Research Establishment
• JRR-4, JAERI Tokai Research Establishment
• FCA, JAERI Tokai Research Establishment
• NSRR, JAERI Tokai Research Establishment
• VHTRC, JAERI Tokai Research Establishment
• TCA, JAERI Tokai Research Establishment

• STACY, JAERI Tokai Research Establishment
• TRACY, JAERI Tokai Research Establishment
• JMTR, JAERI Oarai Research Establishment
• Prototype Advanced Thermal Reactor "FUGEN^, PNC _-
• Experimental Fast Breeder Reactor "JOYO", PNC
• DC A, PNC Oarai Engineering Center
• Nuclear engineering research facilities attached to Tokyo University "YAYOI"
• Nuclear Power Research Institute, Musashi Technical Collage
• Nuclear Power Research Institute, Rikkyo University



/S3

' Nuclear Power Research Institute, Kinki University
• Kyoto University Research Reactor Institute Establishment (KUR)
• KUCA, Kyoto University

• TTR-L Toshiba Co.
• NCA, Toshiba Co.

(2) Reactor (R&D) (Under Construction)
• Prototype Fast Breeder Reactor "Monju", PNC

• High Temperature Test Reactor (HTTR), JAERI Oarai Research Establishment

(3) Fuel Cycle Facilities
( I ) Uranium enrichment (In Operation)

• Ningyotoge Works, PNC
• Rokkasho Enrichment & Disposal Office, Japan Nuclear Fuel Limited (JFNL)

(II) Fuel Fabrication (In Operation)
• Kumatori Works, Nuclear Fuel Industries Ltd.

• Tokai Works, Nuclear Fuel Industries Ltd.
• Tokai Works, Japan Nuclear Fuel Conversion Limited
• Tokai Plant, Mitsubishi Nuclear Fuel Co.
• Japan Nuclear Fuel Co.

(IE) Fuel Fabrication (Under Construction)

• Tokai Works, PNC
(IV) Reprocessing (In Operation)

• Tokai Works, PNC
(V) Reprocessing (Under Construction)

• Reprocessing Office, Japan Nuclear Fuel Limited
(VI) Waste Management (In Operation)

• Vitrified Waste Storage Facility, Reprocessing Office, Japan Nuclear Fuel Limited.
• Rokkasho Low Level Radioactive Waste Disposal Center, Rokkasho

Enrichment & Disposal Office, Japan Nuclear Fuel Limited

• Safety Demonstration Facilities for Disposal of Very Low Level Concrete
Waste, Tokai Research Establishment, JAERI

• Radioactive Waste Management Facility, Oarai Research Establishment, JAERI



The Science and Technology Agency of Japan

Table 2. INES Evaluation Results in Japan

(•96.10-'97.9)

No.

1

2

3

4

5

6

Event Date

Nov. 11,1996

Jan. 13, 1997

Mar 11,1997

Apr. 15, 1997

Jul. 8,1997

Jul. 18,1997

Facility Name

JAERI Oarai Research

Establishment JMTR

JAERI Tokai Research

Establishment FCA

PNC Tokai Reprocessing

Plant BDF

PNC FUGEN Nuclear

Power Plant

JAERI Tokai Research

Establishment JRR-3

JAERI Oarai Research

Establishment JMTR

(except commercial

Event

A very small crack was

detected in the surge tank in

the annual inspection.

Air leaked from the hole on

the bottom of accumulator

during the start-up

inspection.

A fire and an explosion

incident occured.

Turbine was tripped, and

reactor was shutdown

automatically, caused by

incorrect operation of

moisture separator level

switch.

The reactor was shutdown

automatically, caused by

misconnection of the detector

during the examination.

From the vent line, detected

the small cooling water

leakage during pre-service

inspection.

reactors)

Rating
0(«)

0(t)

3<t)(p)

0 ( P )

Q(0(P)

0<O(P)

(t) INES evaluation for research reactors and nuclear fuel cycle facilities is now

under trial use.

** Provisional Rating

JMTR: Japan Material Test Reactor FCA: Fast Critical Assembly

JRR: Japan Research Reactor BDF: Bituminization Demonstration Facility
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INTERNATIONAL ATOMIC ENERGY AGENCY
ANNUAL WORKSHOP OF THE INES NATIONAL OFFICERS,

VIENNA 22-24 OCTOBER 1997

INES APPLICATION IN KAZAKHSTAN,
ANNUAL REVIEW

S.KRECHETOV
ATOMIC ENERGY AGENCY OF THE REPUBLIC OF KAZAKHSTAN

For the period from the last TCM meeting all Kazakhstan! facilities operated
rather good.
Only one event which attracted public attention occurred at BN-350 on 23 March and
was rated as level 0. It had been reported according to INES procedure.

I would like to suggest the TCM participants some additional information related to our
nuclear activities in Kazakhstan.

Our first own law of the Atomic energy use put into force on 14th of April 1997.

The research reactor WWR-K nearby to Almaty after 8 years under shutdown reached
first criticality on 18 April under restarting program. The program to restart of the
reactor have to be completed at the end of this year.

For the improvement of the relations with the public since this year KAEA started to
provide our government TV channel the information about safety status and radiation
situation at and around of the nuclear facilities on weekly basis.

Because we are continuing to use the procedure of the annual permission for the BN
350 reactor operation, KAEA ha requested the IAEA to provide in November 1997 the
three-days Seminar to familiarize plant staff with the ASSET root cause analysis
procedures for the Plant Self-Assessment to father incident prevention.
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I. Introduction

In Korea, 12 units of nuclear power plant are in operation and 6

units are under construction with an additional 2 units ready start into

construction. Therefore, a recent nuclear power construction program

for 20 units is being implemented, as shown in table 1.

With these circumstances, Korea has introduced its nuclear event

evaluation system into the accident and incidents which occurred in the

nuclear power plant since 1993. At the same time, a reporting criteria

on nuclear events became effective March 1st, 1993 under Minister

Notice which was declared on December, 1992. In this Notice, event

rating and evaluation guidance of the incident and accident of nuclear

power plant are stipulated.

Since first introduction of the INES scale by the Notice in 1993,

INES has not been generally faced any noticeable difficulties in rating

events, except for some misunderstanding in the early stages in INES

application. The reporting criteria and evaluation guidance in the

Minister Notice has been revised twice, in 1995 and in 1996 which are

described in II-1, event reporting process.

Until now, the public has been in a situation to understand the

severity of the event without any difficulties. It is well respected as a

tool for conveying the significance of an event to the public and is

understood by the media. This paper describes bliefly the INES

activities in Korea during recent years.

n. Description of event experiences in Korea

n-l Event reporting process

When a nuclear event occurs in Korea, it is reported from a

utility company as a licensee to the regulatory authority in accordance

with reporting criteria which became effective March 1st, 1993 under

Minister Notice 92-18 which has been revised twice as mentioned before



The first revision in 1995 was a minor change in the Notice. It
is the case for radioactive contamination during transportation of
radioactive material in the plant site. It is the purpose to make sure
that licensee is responsible for immediate report it to regulatory body
and then evaluated by the committee members The second revision in
1996 was that various reporting criteria for unusual event from the
technical specification of NPP added into the Minister Notice in order to
avoid duplication and conflicts between two regulations. Another
important revision on this occation was that the reporting criteria in the
Notice changed to the base of 'Incident Reporting System' from 'Licensee
Event Report' which stipulated at the time of the Notice enactment. It
is mainly because of the reporting consistency with international
organization, IAEA/NEA.

Our rating criteria of the event specified in the Notice has been
based on the IAEA INES manual. The reporting criteria is covered to
the facilities of the nuclear fuel cycle, research reactor as well as
nuclear power plants. All the events related with 'off-site' and/or
'on-site' criteria in the manual must be reviewed by the committee.
However, if the event is related to the 'defence-in-depth' criteria, current
evaluation is limitted only to the events arising from nuclear power
plants in Korea. The proper experience accumulation from the advanced
countries will be applied in the near future to the non-power reactor
area, such as the research reactor and nuclear fuel cycle facilities, etc.

n-2. Event scale evaluation

a, Provisional evaluation
It is described in the Notice that a nuclear event must be

reported immediately to the regulatory authority by the licensee with
provisional rating of the event at the same time. Because the licensee
is best placed to quickly gather information to refer the incident to the
INES scale. The licensee also disclose the provisional rating to the
public within a day after the event occurrence.

b, Final evaluation
Fair evaluation of the event, reported to the regulatory body is

important to enhance reliability on the safety. In this regard, a severity



evaluation committee on the accident and incident of NPP was organized
in KINS and reviews the provisional rating using more information
gathered from plant site investigation by KINS experts. This review by
the committee members is normally implemented once every quarter in
KINS. Final evaluation results of the events in the committee are
provided to the regulatory body by KINS, then a national officer in our
government is responsible for the disclosure of the event results to the
public as well as international organization if it is the case.

The results reviewed during the period of 1996 and 1997 are
listed in table 2.

n-3. Evaluation committee
In accordance with the Minister Notice, a Severity Evaluation

Committee on accident and incident of NPP has been implemented for 4
years since the first meeting for the review and evaluation of the event
in July 1993. This committee (Chaired by Dr. Eun.Y.S, Vice president
of KINS) consists of the following experts

KINS experts : 7
Governmental officers : 2
Electric power company : 2
Professors in university : 4

Total 15
The committee is routinely requested to open once every quarter

in KINS for the review of the provisional rating events which have been
made by the licensee in connection with prompt communication to the
public. For the urgent case, event evaluation by the committee must
be implemented immediately after event occurrence. As described
before, the evaluation results by the committee are reported to the
regulatory body and then the final rating is provided to the IAEA by a
national officer for the event level 2 or above including an event of
international concerns and also disclosed to the news media/public in
Korea if deemed necessary. As October 1997, the committee has been
called for 18 times, reviewing 100 events, described in table 3.

The highest rating of the event, so far is level 2 which was
occurred in Wolsong unit 1 in 1994 and it was the case for applying an
additional factor in rating adjustment. Another case is level 1 which
was occurred in Ulchin unit 2 this year. This event itself could be
rat^d level zoro according to the evaluation criteria using the



defence-in-depth concept. However, there was overlaped some human
factors in the course of the event sequences. Therefore, the final
severity level of this event was determined as level 1 by the committee.
It has been the second case for applying an additional factor in rating
adjustment, such as safety culture in Korea. I think that the use of the
additional factors, for example the one relating to safety culture varies
from country to country. For this rating, there was hot discussions
among the committee members for applying the additional factor, such
as safety culture.

in. Future plans

In korea, nuclear power plants have been operating for about 120
Reactor. Year and 400 reactor trips without any safety significant event
since the inception of commercial operation of the first nuclear power
plant in 1978.

In this connection, the primary concern in developing a database
program on reactor trip was imminent to users. The database system
which is referred to as NEED, Nuclear Event Evaluation Database was
established in mid-1995 and continued in use.

The coded watch lists applied in preparing an input of the
database was the maintenance of consistency with IAEA-AIRS. In
addition to the basic data, it also includes some particular items that
are needed for our use. Those are INES, criteria for INES rating and so
on. The main program which manage the database is stored in a
workstation and client can access NEED through KINS LAN.

As a future plan, INES database is considered to be established
because it would be a good references in preparing provisional rating
immediately after event occurrenc. The database also contain all the
events received from IAEA.



Table 1 Status of Nuclear Power Plants in Korea

Name of
Plant

Kori -1

Kori -2

Kori -3

Kori -4

Wolsong-1

Wolsong-2

Wolsong-3

Wolsong-4

Yonggwang-1

Yonggwang-2

Yonggwang-3

Yonggwang-4

Yonggwang-5

Yonggwang-6

Ulchin -1

Ulchin -2

Ulchin -3

Ulchin -4

Ulchin -5

Ulchin -6

Installed
capacity

(Mwe)

587

650

950

950

679

700

700

700

950

950

1000

1000

1000

1000

950

950

1000

1000

1000

1000

Reactor
type

PWR

PHWR

PWR

FWR

Reactor
manufacturer

Westinghouse

AECL

Westinghouse

Westinghouse

KHIC/CE

KHIC/CE

KHIC

KHIC

Framatome

Framatome

KHIC

KHIC

KHIC

KHIC

Commercial
operation

April/1978

July /1983

Sept. /1985

April /1986

April/1983

June /1997

(Aug./1998)

(Aug./1999)

Aug. /1986

June /1987

March/1995

January/1996

(April/2002)

(December/200

2)

Sept. /1988

Sept. /1989

(June/1998)

(June/1999)

(June/2003)

(June/2004)



Table 2 The results of the committee meeting

Meeting

number

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

Total

Date

1993. 7. 2

1993. 10. 8

1993. 12. 22

1994. 4. 8

1994. 7. 13

1994. 10. 7

1995. 1. 6

1995. 4. 14

1995. 7. 7

1995. 10. 6

1996. 1. 10

1996. 4. 9

1996. 7. 10

1996. 10. 10

1997. 1. 10

1997. 4. 10

1997. 7. 11

1997. 10. 10

Number of

events

reviewed

1

4

14

2

2

1

8

11

4

8

1

5

8

5

5

9

8

4

100

Remarks



Table INES Evaluation Results in Korea(continued)

munuer

2 0

21

2 2

2 3
2 4
2 5

26

2 7

2 8

29

3 0
31

32

3 3

3 4

3 5

3 6
3 7

3 8

3 9

Event
Date

'96.12.17

'97. 1. 1

'97. 1.14

'97. 1.15
'97. 1.17
'97. 1.17

'97. 2. 1

'97. 3. 6

'97. 3.20

'97. 4. 4

'97. 4. 5
'97. 4.24

"97. 5.14

'97. 5.26

'97. 6. 1

'97. 6. 2

'97. 7.15
'97. 7.15

'97. 7.30

'97. 9. 9

Name

OK

N.P.P
Y-l

U-2

Y-4

Y-3
Y-4
U-2

U-1,2

K-3

Y-4

K-2

K-2
U-1,2

Y-2

K-l

K-l

Y-4

Y-4
W-2

W-2

W-2

E/venx iit ie

ESF actuation due to low voltage
signal non-safety class power supply
Reactor trip due to the trasmission

line damage
Reactor trip due to the misarrangement of

cotrol rod position
ESF actuation in the surveillance test
Reactor trip S/G level low signal
Reactor trip due to unintentional

opening of the reactor circuit breaker
Manual plant shutdown due to the

massive shrimp inflow to CW intake
Manual plant shutdown due to high

vibration in the LP turbine
Turbine and reacctor trip due to the

loss of excitation to the generator
Reactor trip due to reactor coolant low

flow and P-7 signal
Reactor trip due to S/G Lo. Lo. signal
Reactor trip due to the massive

shrimp inflow to CW intake
Reactor trip due to S/G level Lo-Lo

signal
Reactor subcriticality by controlled

shutdown
Manual plant shutdown due to rotar

expansion of LP turbine
Manual plant shutdown due to tube

leak of main condenser
Reactor trip due to S/G level Lo signal
Reactor trip due to high pressure

signal of reactor coolant system
Reactor trip due to unintentional

injection of liquid gadolinium into the
primary system

Reactor trip by No. 2 shutdown
system due to high pressure signal of
reactor coolant system

Final
Rating

0

0

0

0
0
1

0

0

0

0

0
0

0

0

0

0

0

0

0

0



Table 3 1

Number

1

2

3
4

5

6

7

8

9
10

11

12

13

14

15
16

17

18

19

Event
Date

'96. 1.23

'96. 2. 2

'96. 2.13
"96. 3.30

'96. 3.31

'96. 4.25

'96. 5.15

'96. 6.18

'96. 6.18
'96. 6.19

'96. 7.10

'96. 7.12

"96. 8. 7

'96. 8.11

'96. 9.14
'96.10.21

'96.10.21

'96.12. 6

'96.12. 9

WES Evaluation Results in Korea(1996 to Sept. 1997)

Name of

NJ»J»

Y-l

U- l

Y-3
K-l

K-l

U- l

Y-4

K-2

Y-4
Y-4

Y-4

W-l

Y-2

U-l

U-2
Y-l,2

K-3

W-l

W-l

Event Title

Reactor trip due to spurious signal
generation by mistake of worker
Reactor trip due to degradation of

photo-resistic cell in the feedwater contril
system
Reactor coolant spillage during overhaul
Reactor trip due to actuation of sensitive

relay influenced by starting current of
pump
Reactor trip due to improper operation of

main feedwater bypass valve
Reactor trip due to external influences

from the electricity network during the test
Reactor trip due to the mistake of

maintenance personnel during the test
Reactor trip due to MFW closure by failed

pressure switch
Reactor trip due to malfunction of isolator
Reactor trip due to power difference

between upper and lower reactor region
Reactor trip due to malfunction of optical

isolator
Manual shutdown for repairing the

fueling machine
Manual shutdown for repairing the steam

generator tube leak
Manual shutdown for repairing the main

condenser tube leak
Reactor trip due to incoming jellifishes
ESF actuation due to low voltage signal of

safety class power supply
Manual shutdown for repairing the leak of

hydrogen gas of the main generator
Manual shutdown for repairing the

leakage of manway gasket and the drain
line
Reactor subcriticality due to excess Xe.

buildup at startup

Final
Rating

0

0

0
0

0

0

0

0

0
0

0

0

0

0

0
0

0

0

0



Reactor trip due to unintentional opening of
the reactor trip circuit breaker

1. Nuclear power plant : Ulchin unit 2(rated power,950 Mwe)

2. Date of occurrence : January 17, 1997

3. Event description

Ulchin unit 2 was operating at the rated power. At 11:05, on
January 17, 1997, periodic logic functional test on emergency trip circuit
breaker was commenced. About 11:37 on the same day, the test on the
setpoint of the power range high neutron flux was performed.

When a worker pushed the test button to remove the inhibition
signal of the circuit for test, block relay connected to this test button
went wrong due to bad contact. Main trip breaker of train A was
opened according to the failure of the block relay. Reactor trip was not
occurred at that time because bypass trip breaker of train B was closed
for this test. At 13:01, local operator opened the bypass trip breaker of
train B for next step of the test without checking the position of the
main trip breaker of train A and resulted in control rods drop into the
reactor core.

This event itself could be rated level zero according to the
evaluation criteria using the defence-in-depth concept. However, there
were overlapped some human errors in the course of the event
sequences.

First, when main trip breaker of train A had opened as mention
before, this abnormal state was not identified due to the malfunction of
the status light. Though it had been found that the lamp of the status
light had gone wrong two weeks ago, the lamp was not replaced because
plant staffs merely worried about the reactor scram. (This unit had
experienced the reactor scram during the lamp testing in 1995)

Secondly, the plant computer printed the opening of the trip
breaker of train A at 11:37 on the same day. Unfortunately this
message was not recognized by the operators.

In addition to the previous errors, local operator did not check the
reactor trip breaker position status in the local panel before opening the
bypass trip breaker. It was not difficult to verify the trip breaker
position.

Therefore, the final severity level of this event was rated as level
one applying safety culture deficiencies in accordance with evaluation
criteria in the manual.
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Until 1990 we used the Scale for Assessment of Operational Events at NPPs

that was valid in the USSR. That scale was used by the plant specialists and was not

adapted in order to interact with the mass media and public.

We began employing the INES in Lithuania since 1991, after several INPP

specialists had been initially trained at IAEA seminars regarding employment of the scale.

At first the scale was used only by the plant personnel in order to assess the

events that occurred at the Ignalina NPP.

The scale employment in everyday practice has facilitated integration of

Lithuania into the Nuclear World Community because we used the conventional

international approach to assessment of the events.

After the scale had been approved by the specialists, and after the

indispensable experience had been collected, since 1993 we began to employ the scale

when interacting with the mass media and public of Lithuania.

The time period from 1993 to 1994 can be designated as the most difficult in

the scale implementation. Extra efforts on the part of the specialists were required in

order to explain the ideology and structure of the scale as well as the principles for

identification of the event levels to the Lithuanian public, regulatory-body specialists, and

journalists.

Now forwarding of messages about operational events to the mass media and

supervision bodies of the State is always accompanied by indication of the preliminary

event-level assessment in accordance with the INES.

According to our estimates, ~ 90% of the events are under the level 1. In our

opinion, it is precisely here that two principal problems of the scale usage reside. Both

problems have common roots, namely absence of clear criteria, and they may be

formulated as follows:

1. The border between the events which are related to safety and those

which are not related. Criteria for classification and preparedness of the equipment.

2. The degree in which safety is affected by a given event. The criteria

of the real and potential event consequences.

In order to illustrate the problems, let us consider a practical example of the

indications on a slide.

There exist 3 Safety-System Pumps (SSPs), each of which provides 50% of the

flow rate and has two Oil Pumps (OPs) - one of them being the working pump (1),

whereas the other pump is a backup pump (2). Each of the OPs has an Oil Cooler (OC)

in order to cool the oil and two independent Power-Supply Sources (PSSs), namely a

working PSS (1) and a backup one (2). Both OCs are cooled from the Cooling-Water

Header (CWH).

All elements which are indicated in the figure ensure operability of the SSPs.



in
A failure of a SSP or a CWH proper does not give rise to any difficulties in

identification of the level of an event. But when any other element fails, let us assume, in

the 1s t branch, some questions arise.

First, is the full availability of the SSP retained to meet the safety functions? It

would seem that this question can be positively answered, because all elements have

backups. But if this question is answered from the conservative-approach viewpoint,

keeping in mind that there is still another undetected failure within another branch, then

the answer will not be unambiguous.

Second: where is the border of a given channel of the Safety System (SS)? This

is the SSP itself with its power-supply system. But the SSP cannot work without OPs,

which, in turn, cannot work without PSSs and OCs. Ultimately, if the temperature of the

cooling water (from the lake) does not ensure the required oil temperature and, as a

result, the SSP operability, then is the lake included within the borders of the SS channel?

In order to illustrate the second problem, let us return to our slide. I will remind

that each of the three SSPs ensures 50% of the required flow rate. Let us assume that a

SSP fails. In this case, there are possible two scenarios for event development. One is in

the presence of an initiator, i.e., when the real operation of the SSPs is required;

whereas the other scenario is without initiator, i.e., operation of the SSPs is not required.

The event assessment, following the first scenario, is obvious because there are

an initiator, real consequences, and preparedness of the safety function to be within the

operation limits and conditions. When assessing a SSP failure from the second scenario

additional questions arise because there are no real consequences, with exception of the

pump failure. It is very difficult to predict the real consequences. This is dependent on the

experience and knowledge of the person who analyzes the event. If one uses the

conservative approach when assessing the level of this event and assumes an undetected

failure of still another pump, then an ordinary event can be turned into a catastrophe.

Regarding such events, explanations to the public are difficult. In my opinion, the

INES User's Manual can and should be updated in this part. May be, for the scale interval

below 1, it is worth formulating more clearly the SS borders and limiting the conservative

approach when assessing such events.
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1. Introduction.

Currently in Mexico, there are two nuclear power reactors and one research reactor

operating. Any event related have to be reported to the regulatory body which is in

charge of the evaluation and classification using the IAEA INES system. This system

has been used since its creation, process in which personnel from the regulatory body

was involved. This paper describes the reporting, evaluation and classification process

by which events go through with the use of the INES system.

2. The reporting process.

According to the law, the utility which operates a nuclear installation is required to

inform immediately any nuclear event to the regulatory authority. In the case of the

nuclear power plant, this information is compiled in a Immediate Notification Event

Report which contains a summary of the event, the immediate corrective actions

taken, the status of the emergency systems and the engineering safety features. This

report can be sent directly to the resident safety officer at the site or to the nuclear

safety manager at the regulatory body headquarters. At this point the evaluation and

classification process starts.

3. Event evaluation and classification.

The INES coordinator, at the Division of Nuclear Safety of the regulatory body, is in

charge of the preliminary evaluation and classification of any event using the INES

system. For this purpose, all resources from other areas of the regulatory body can be

used. Usually, most of the events received are preliminary evaluated by the

coordinator in conjunction with a technical consultant whose area of knowledge is

most related to the type of event.



For the final INES classification, the INES coordinator informs all the details of the

event and its evaluation and preliminary classification to the nuclear safety division

manager and to the head of the evaluation department. This petite committee

decides the final classification, and if the information has to be sent or not to the

IAEA.

4. Reported Events.

During the period October 1996 to September 1997, 39 events were reported by

the utility which operates both reactors at the Laguna Verde Nuclear Power Plant

(LVNPP). In this period LVNPP Unit 1 went in a reloading condition in December

1996. Table 1 shows the distribution of the rating for the total number of events of

both reactors. Tables 2 and 3 show an outline of the events reported by LVNPP Unit

1 and Unit 2, respectively. None of the events reported had to be rated above Level

1 of the INES chart. Most of the events were of low significance (Level 0), or rated

Level 1.

5. Future Activities.

The main concerns in the regulatory body about the use of the INES system are

directed in two activities. First, the rating process for those events which fall in the

borderline between 0 and 1, and those between 1 and 2 have to be better

understood; this implies that the additional factors have to be used accordingly in

agreement with the users guide, but also in consensus with the people responsible of

the rating. Second, the communications with the public have to be widened; in order

to do so, a series of activities are being programmed to inform about the INES system

to the nuclear community, the academic community, and the communications media.



Table 1. Results of the INES rating for events reported from October 1996 to
September 1997.

INES rating

LVNPP Unit 1

LVNPP Unit 2

Total

Level 0

13

7

20

Level 1

9

10

19



Table 2. Outline of Incidents reported by Laguna Verde Nuclear Power Plant Unit 1,
(from October 1996 to September 1997)

DATE

October 10,
1996

November 5,
1996

November 8,
1996

November 12,
1996

December 9,
1996

February 1,
1997

February 2 1 ,
1997

DESCRIPTION

During reloading condition, while routine maintenance was being conducted
in the diesel generator division 1, this was tripped manually due to high
temperature in the cooling water of the machine. The most probable cause
was to have a hot air packet in the cooling circuit that could not be
displaced because the machine was at low speed.

During testing of the diesel generator division III, the main starting switch did
not close at the time of synchronization with the network. The cause was
lose contacts of the spring loading motor due to wearing.

With the reactor in reloading condition, there was a deviation from technical
specifications. The cause was that seals of fire barriers were removed from
the penetration without an adequate control, and no action was taken. The
procedure did not contemplate instructions to control and notify of these
actions to the shift chief operator.

With the reactor in reloading condition, during a surveillance testing in the
Diesel Generator Division II, a valve of the cooling system did not open
producing a trip of the diesel generator. The cause was that a solenoid valve
of the nuclear service water which feeds the cooling system did not operate.

A manual SCRAM was executed at 5.6 percent power because a manual
signal for apenure of a safety relief valve in the automatic depressurization
mode was sent and the valves did not open because they had not air from
the instrumentation air system. In the investigation, the valves from this
system were found closed.

During rated power operation, an automatic reactor scram occurred. The
cause was turbine trip due to the actuation of the protections of the main
transformer. At the time of the event the transformer insulators were being
washed automatically and the protections actuated due to an electric arch.
The cause of the electric arch was the inadequate verification and
maintenance of the washing equipment.

During rated power operation at 52% percent power the shift chief operator
omitted to follow a technical specification action in which he did not
reestablished the sampling and chemical analysis of hydrogen in the analyzer
panel of the off-gas system.

CLASIF.
INES

0

0

1

0

1

0

1



April 11, 1997

May 16, 1997

June 5, 1997

June 6, 1997

June 9, 1997

June 10, 1997

June 14, 1997

June 24, 1997

During rated power operation, there was a deviation from Technical
Specifications because of the operation with a less conservative set point of
instrumentation for alarm and trip of the reactor water clean up system due
to high flow differential. The cause was not to consider in the original
design the water that comes from the control rod drive hydraulic system.

During reactor operation at 52% percent power the shift chief operator
omitted to follow a technical specification action in which he did not
reestablished the sampling and chemical analysis of hydrogen in the analyzer
panel of the off-gas system.

During rated power operation, maintenance personnel found that
instrumentation's channels of the primary containment atmosphere radiation
monitor system were adjusted at less conservative set point values. The
cause was lack of control in the modifications of calibration procedures.

During rated power operation, in a routine surveillance test to verify
operability of the hydrogen recombiner system, this tripped due to high
temperature in the return gases. The cause was a valve closed which stopped
the flow of cooling water to the system due to human error in not verifying
correctly the alignment of the system.

During rated power operation, a seismic movement was sensed in the main
control room. The seismic monitoring system was activated and the shift
chief operator declares non usual event and applies the related procedures.
The plants remained in stable condition with no consequences for the safety.

During rated power operation, there existed a deviation from technical
specifications. The cause was that following to the seismic event, when the
corresponding 24 hour surveillance requirements were being executed,
these were not completely done in the deadline marked by technical
specifications.

During rated power operation, there existed a deviation from technical
specifications. The cause was that following the seismic event the
corresponding calibration of seismic channel instrumentation listed in the
technical specifications were not done within the 5 days period as marked.

During the documentary revision of a procedure to determine the
temperature in cubicles of the reactor building, this did not include areas
where heat exchangers of the residual heat removal system are located. The
cause was human error and lack of supervision in the elaboration of the
procedure.

0

1

1

0

0

0

0

0



June 27, 1997

]uly6, 1997

July 10, 1997

July 17, 1997

September 1,
1997

September 2,
1997

September 3,
1997

During the revision of a procedure which indicates the functional testing of
temperature instrumentation channels in the suppression pool, it was found
that this testing was executed once every four months instead of once every
31 days as it should. The cause was human error and lack of supervision in
the elaboration of procedures.

With the reactor in cold shutdown condition, there existed a loss of outside
power and an engineering safety feature started up. The cause was human
error because the reactor operator did not transfer on time the connections
of auxiliary systems to a back up transformer, when the substation
operator opened the switches of the transmission lines.

During the revision of a procedure to have negative pressure in the reactor
building using the stand by gas treatment system, it was found that this
procedure did not cover the situation when a hatch in level 18:70 of the
reactor building had to be open. The cause was inadequate analysis in the
procedure writing process.

During a meeting between the reactor operator and shift assistants, a
technical specification deviation was found. The cause was to have hoses of
fire protection system out of service due to a misunderstanding of physical
security personnel who had taken out these equipment from its place.

During rated power operation, a seismic movement was sensed in the main
control room, and alarms from the seismic monitor system actuated, The
reactor remained in stable condition without any effects to the safety.

During rated power operation, isolation of the reactor core isolation cooling
system occurred, and alarms were present indicating high temperature in
areas of pipelines. The operator assistant reported a vapor leak in level 33
of the reactor building. The cause was a vapor leak from isolation valves of
the system involved. The leak was repaired.

During rated power operation, isolation of the reactor core isolation cooling
system occurred and alarms actuated indicating high temperature areas of
pipelines. The operator assistant reported a vapor leak trough vapor traps.
The isolation valves of the system were closed and the leak repaired.

1

1

1

1

0

0

0



Table 3. Outline of Incidents reported by Laguna Verde Nuclear Power Plant Unit 2,
(from October 1996 to September 1997)

DATE

October 8,
1996

November
6, 1996

November
26, 1996

December
5, 1996

December
25, 1996

January
16, 1997

January
22, 1997

DESCRIPTION

During rated power operation, a routine verification test was being carried out to
test pumps of the residual heat removal system; the operator found out that an
alarm in the control panel which signals the permissive for the actuation of the
automatic depressurization system was not present. The cause was that closed
valves blocked the instrumentation related to the alarm.

During rated power operation, in a routine verification test, the main pump of
the high pressure core spray system did not start as it should. The cause was a
lose contact in the loading circuit due to inadequate maintenance in the spring
loading of its start up switch.

During rated power operation, in a routine verification test of the isolation
instrumentation of the reactor core isolation cooling system, this isolated
automatically. The cause was a human error because the technician in charge did
not follow correctly the test procedure.

During rated power operation, in a routine walk through to check equipment, it
was found that the sampling pump of the nuclear service water was out of service
with no alarm present in the main control room; therefore, no action was taken,
which is a deviation from technical specifications. The cause was that switch
contacts of die pump were blocked.

During operation at 72 percent power, the emergency air ventilation system of
main control room started up due to an spurious actuation of a radiation
monitor. In the investigation of the event a sensor of the radiation monitor was
found damaged.

During rated power operation, the reactor water clean-up system was
automatically isolated due to a high flow differential signal at the time when tasks
to change the train of filters were being executed. The cause was a water leak
from a relief valve, and inadequate adjustment on an air operated valve due to
lack of maintenance instructions from the vendor.

During rated power operation, the reactor water clean up system tripped and
isolated automatically due to a high flow differential signal. The causes were a
water leak from a relief valve, and inadequate adjustment on an air actuated
valve due to lack of maintenance instructions from the vendor. The same type of
event occurred a week earlier.

CLASIF.
INES

1

1

0

1

0

0

1

8



February
24, 1997

March 1 3,
1997

April 1 1,
1997

April 18,
1997

June 20,
1997

June 27,
1997

July 11,
1997

August 4,
1997

During rated power operation, there existed a nonfulfillment with a Technical
Specification. The cause was that a temporary pump that had been installed in
order to monitor radioactive particles and iodine was found out of service, due to
wearing of its control switch.

During rated power operation, there was a deviation from the Technical
Specification. The cause was to operate with broken seals in the Hatch of the
Reactor Building because the personnel in charge did not verify correctly the
integrity of these seals.

During rated power operation, there was a deviation from Technical
Specifications because of the operation with a less conservative set point of
instrumentation for alarm and trip of the reactor water clean up system due to
high flow differential. The cause was not to consider in the original design the
water that comes from the control rod drive hydraulic system.

During rated power operation, isolation of the reactor water clean up system
occurred during tasks to exchange from service the filters of the system. The
cause was that an assistant operator did not verify the closing of an air operated
valve as indicated in the related procedure.

During a periodical revision of operational procedures, it was found that a
surveillance requirement of the technical specification related to verify
temperature in cubicles did not include areas where heat exchangers of the
residual heat removal system and a pump of the reactor core isolation cooling
system are located. The cause was to omit to include this surveillance in the
procedures.

During rated power operation, the chief operator reports to control room
personnel that in documentary revision of surveillance requirements, it was found
that temperature instrumentation of the suppression pool had to be declared
inoperative because they did not comply with the required time period to
execute their functional test. The cause was inadequate procedure elaboration.

During the revision of a procedure to have negative pressure in the Reactor
Building using the stand by gas treatment system, it was found that this procedure
did not cover the situation when a Hatch in level 18:70 of the reactor building
had to be open. The cause was inadequate analysis in the procedure writing.

During the revision of a procedure in order to perform the functional testing of
temperature instrumentation channels in the suppression pool, it was found that
this testing was executed once every four months instead of once every 31 days
as it should. The cause was not to verify correctly time periods for surveillance in
the procedures.

1

1

0

0

1

1

1
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August 3 1 ,
1997

September
1, 1997

With the reactor in hot shutdown condition, while a surveillance testing to verify
the operabiiity of check valves of excess flow was being conducted, a reactor
scram due to a low water level in the vessel occurred. The cause was a deficient
procedure for the testing which did not specify that level instrumentation for the
narrow band became inoperative.

With the reactor in hot shutdown condition, the main pump of loop "B" of the
residual heat removal system in its mode shutdown cooling occurred. The
probable cause was that instrumentation tubing for system isolation had water
vapor and provoked the trip of the pump.

0

0
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INES activities of the Nuclear Regulatory Authority
of the Slovak Republic during 1997

Vladimir Sladek, NRA SR, October 1997

1. Introduction

The current situation in nuclear power area in the Slovak Republic has not
been substantially changed. AH four units of WER 440 type at the Bohunice site are
under operation and a big progress has been done to finish the first unit at the site
Mochovce. Start of the first unit at the Mochovce site is now more precised and
efforts are done to commission this first unit at the beginning of July, 1998. A
preliminary safety report of NPP Mochovce has been prepared and submitted to the
NRA SR for review.

A new organization "VYZ" charged to deal with decommissioning of nuclear
facilities and radioactive wastes treatment was established last year. The old
ETVVGCR reactor A-l, 150 MW, on site Bohunice which is being decommissioned, is
now a part of this organization. Also a radioactive waste storage facility which is now
under construction at the site Mochovce will be operated by this organization.

2. INES statistics

Since October 1996 following number of events at the NPP Bohunice
occurred:

NPP V - 1 (units 1 and 2)
EVES level 0: 27
INES level 1 : 1

NPP V - 2 (units 3 and 4)
EVES level 0: 16

The more detailed review of the events is introduced in Table 1. All events
were evaluated by the NPP failure commission and then by the Nuclear Safety
Department of the NRA SR. During the first half of 1997 the number of events
caused by human factor increased (7 out of 16). The effort is being made to increase
the level of safety culture and better coordinate maintenance works done by supplier
of works and services. Also some repeated occurrences were revealed at both NPP V-l

- 1 -
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and V-2. An appropriate measures were taken to eliminate the repetition.

Tab. 1 Number of events
period October 1996 - August 1997

VPP V-l

VPP V-2

Equipment failure

A 1

5

3

A 2

4

6

A 3

6

4

Procedure failure

B l

2

B 2

2

1

human factoi

C l

2

1

C2

7

1

Total

28

16

Al - mechanical failure
A2 - electrotechnical failure
A3 - I & C failure
Bl - violation of operational procedures
B2 - violation of maintenance procedures
Cl - human factor - attendance
C2 - human factor - maintenance

3. Media contacts

In May 1997 the NRA SR together with Slovak Nuclear Society organized a
seminar on nuclear information and data bases systems. Several journalists were
invited to take part in. National officer had a presentation on INES information
system. Based on this information several articles appeared (see enclosures) trying to
make publicity for the INES information system. It is to appreciate the effort of
journalists but the repeated problem of journalists is - there is no space enough to
present the INES system clearly enough for everybody to understand.

The Slovak Republic participates in series of nuclear emergency exercises
INEX 2 organized by the OECD - NEA. First exercise INEX 2 CH was organized by
Switzerland on Nov. 7, 1996 and the second one - INEX 2 FIN by Finland on April
21, 1997. At these opportunities the journalist and media people were invited to
observe the activities of the information group of NRA SR Emergency Headquarters.
Also here the purpose , philosophy and approach of the INES scale were explained to
them .

- 2 -
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4. Conclusion
The practice to classify the events at the NPP according to the ENES scale is

currently used by both NPP operator and regulatory body in Slovakia. Related
root/cause analysis helps to reveal weak points in NPP operation. To speed up the
circulation of EVES information and to continue in the field of media and press
remain the main tasks for a future work with the EVES scale.



Sedem stupňov
k jadrovej havárii

Každá udalosť na jadrových zariadeniach má svoj popis v stupnici INES
Na každú maličkosť, ktorá M vymy-
ká 2 normálneho chodu jadrových
zariadení, svet reaguje citlivejte iko
na anrávu o zemetrasení. Nezabud-
nuteľní ccrnobyfská havária otrias-
la vtodajilmi predstavami
o bezpečnosti jadrových elektrární
B pod jej vplyvom si verejnosť vynú-
tila vytvorenia spoľahlivého medzi-
národného informačného systému
o každej udalosti, nehode alebo ha-
várii na jadrovom zariadení, nech sa
stane kedykoľvek a kdekoľvek.

Odlwrnfci z členských krajfn, združo-
ných v Medzinárodnej agentúre pro
atómovú enorgiu {MAAI;) so sídlom
vo Viedni, sa zhodli v tom, žo nástroj
nn memnio závažnosti každnj udalos-
lí musí byť jednoduchý a zrozuniilef-

| ný nielen pre vSctkýrh odborníkov,
nie dostatočne presvedčivý pre Jirokii
verejnosť. Vylvnrili medzinárodnú
stupnicu pre hodnolcnio závažnosti
v jadrových elektrárnách - INES (In-
ternational Nuclear Event Scale) a ml
roku 1990 sa používa v medzinárod-
nom moradlo.

Stupnicu INES dopĺňa informačný
systém INES. Kaídá z 57 krajín zdru-
žených v tomto systéme dodáva pro-
stredníctvom svojho národného
koordinátora informácie o udalos-
tiach v jadrových zariadoniach. ktoré
sa obratom Jlria do ostatných krajín.
Postupne sa stupnica INES zdokona-
lila a dnos ju možno využívať nielen
no merania udalostí v jadrových
elektrárnách, alo v akýchkoľvek jad-
rových zariadeniach a prístrojoch na
bázo rádioaktívneho žiarenia v zdra-
volníclvc, priemysle, poľnohospodár-
stvo a indo.

Verejnosť zaujíma najmä únik
rádioaktivity

Udalosti, ktoré sa môžu vyskytnúť
v onorgetických ruoktoroch, vo vý-
skumných reaktoroch, v baniach

na obohacovanie
uránu i na výrobu
jadrového paliva,
v sklndoch vyho-
reného paliva,
v závodoch na
prepracovanie ps-
liva i v úlo-
ziskách rádioak-
tívnych odpadov,
sa hodnotia sied-
mimi stupňami.
Nižíio stupne - t
až 3 - označujú
nohody, stupen 4
až 7 sa už vzfahu-
jo na havárie.
Udalosti, ktoré
notnajú vplyv no
b c z p o č u o s ť ,
sú hodnoto-
m! stupňom<
0 a označujú sa°
ako odchýlky. '

V labuľko sú
každému stupňu

INES, medzinárodná stupnica pre hodnotenie udalostí v jadrových zariadeniach

'.ZSSRPowômlo:
JE - 'p&ovi (Mfcy...,
VR - výtlunn/ rtolikx,
PZ - pnprocov-ofcf tVý závtxj

Havária, katastrofa

Veľmi vóína havório,
účinky no okolie

Vólna hovório,
hrdleni* ololio JE

Hovoria bez významného
riiita pre okolie JE

>, VWlá BrikVůo,
liiond.USA

lv73PZW«viWe,VtíVó

Váino nehoda, pfípodné účinky na okolia JE,
ole iba v zlomkoch povolených hodnôt

l989JEVond<>n«,
SponwMo

Nehoda, ponjjen'w bezpečnostných opatrení 5 ai 10 udolottf m role vo <v*to

Odchýlka - anomátia, odchýlky od schvólenífio prevócb_kov«ho režimu 0.5 al I pripod n rok na bloku

priradene kľúčo-
vó slová, ktoró
vorojnosti na-
značujú bezpeč-
nostný význam
s nlo sú odbomo
úplno prosné.
Prosné popisy
jednotlivých stu-
pňov majú
o d b o r n í c i
v príručkách, aby
bolo hodnotenie
udalosti modzi-
národno konzis-
tentné.

Verejnosť zau-
jímajú udalosti,
pri ktorých do-
chádza k úniku
rádioaktivity do
okolia jadrového
zariadenia. Stup-
ňom 3 v druhom
stĺpci sa hodnotí
udalosť, pri kto-

rej by osobu blízko zaríndonla zn-
siahla dávka Žinronlo, predstavujúca
približná jednu dosatinu ročného
dávkového limitu pro obyvateľstvo.
Trolí stĺpce hodnotí vplyv udalosti
na jadrové zariadenie, od veľkej kon-
taminácie až po vážne poškodenie
elektrárne. Mieru naruäcnia Izv.
ochrany do hĺbky vyjadruja Štvrtý
stĺpec, ktorý hovorí, koľko bezpeč-
nostných bariér ostalo na to, aby sa
zabránilo rozvinutiu udalosti a ílro-
niu joj dfislodkov na zariadenie a je-
ho okotio.

Všetky udalosti hodnotené stup-
ňom 2 a vyäífm sú okamžite spraco-
vané a hlásené do 24 hodín.
Podobne zverejnené majú byť väotky
udalosti, klorn vzbudia pozornosť
a záujem verejnosti, aby okamJ.ile
dostala objektívnu presnú informá-
ciu, nezaťaženú emóciami a dohad-
mi.

(Spracované podľa intaonócií
Ing. V, Stócfko, Úrod jadrového doxorv)

Odchýlka pod ilupnicou bei btipecVioitnej význomností

I ka*n~>,w%,l'~. "1

t Štyridsať rokov MAAE
Medzinárodná ogenlúra pre domovú energiu vmiklo v roku
1957 a v súčainoili združuje 124 ilenjlcých krajín. Jej
cieľom je zabránil" Iíreniu jodrových zbrani o podporoval
mierové vyuíilie jadrovej energie. Ročný rozpočet MAA£
predilavuje osi 250 mil. USD. Sloveniko, ktorť ja po o w
moskrtnenf ílolo ílenskoo krajinou MAAE, prispieva do roz-
pôdu swrtou 10 mil. Sk ročne, pričom asi desof nósoboft vioc
prostriedkov čerpá na technické projekty.
Najvočjím inrormočným jyslémom o mierovom vyuiirt jod-
rovej ene/gie je INIS - Inlefnatioool Nudeor Infomiation Syi-
fem. JeJw dolobázo obsahuje 1,8 miltóoa správ [t loho 1,6
milióna v elektronickej forme) o ročrw éo rwj pribodr>« osi
80 000 informóci'. Vydóvo rfočený sprovodaj INIS Atomin-
dex, poslcytujo informácia no mogneticltom médiu, no mik-
rofiii i na CD-ROM a online servi

V inlemete si olduólne spravodojstvo INIS móiele nóisl' no

8
i
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System zroznmite-Fny
nielen odbornikom

/ ^ | polocne usilie clenskych statov zdruzenych v Medzinarodnej agentiire pre atomovu energiu (MAAE) vyustilc v roku 1990.. ]($.

^ % 5 ^ ^ ^ o vytvorenia stupnice pre hodnotenie zavaznosti udalosti na jadrovych elektra'rnach. ktora dostaia oznacenie International . ; ^ v '

'.jf^-i' k y Nuclear Event Scale (INES). Ako povedal narodny koordinator pre aplikaciu INES na Slovensku Vladimir Sla'dek z Uradur °. '.~

103 iad'oveho dozoru. clovek ma uz od davnych cias snahu vsetko zmerat spocttaC urcif a zatriediC aby sa pri vzajomnom dorozumievani ?Jv\

^jj KT i d f k br i tyjj vedelo. co je ma'lo a co vefa. ako dlho co trva. co je ako daleko attf. .KeiT dnes. viac nez desaf rokov po cernobyrskej tragedii. clovek . t ? .

pocuje o nejakej. hoci aj bezvyznamnej udalosti v jadrovej elektrarni. ktora vobec nesiivisi s unikom radioaktivity. vola na poplach.". . :

pokracuje V. Sla'dek. .Oznamovacie prostriedky spravidla takiito udalost' este zvelicia a prifarbia. Oarmo potom prevadzkovate!" jadrove] '"^

elektrarne dementuje. vyvracia. dokazuje - vefke nest'astie je hotove. Bolo preto potrebne vytvorit' system, na zaklade ktoreho by sa"dala" ~7'

merat' zavaznost' udalosti na jadrovych zariadeniach a ktory by bol zrozumiteFny nielen odbornikom. ale aj co najsirsej verejnosti."
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THE INTERNATIONAL NUCLEAR EVENT SCALE (INES)

EVENT RATING FORM (ERF)
to be sent to: IAEA, WAGRAMERSTRASSE 6. P.O. BOX 100. A-1400 VIENNA. AUSTRIA

TELEX: 1-12645. CABLE: INATOM VIENNA, FACSIMILE: 43 1 2309723. TELEPHONE: 43 1 2360 2S85

EVENT
ITLE

Inadvertent closure of the MSIV caused safety

injection and plant trip

EVENT DATE

1997/01/01

RATING
PfOVOOHM-O

RATING
DATE

57/01/0'

OUT OF
SCALE

BELOW
SCALEfp

ON SCALE
SAFETY

ATTRIBUTE

DEQR. DEFENCE 1HOEPTH

ON-SrrE IMPACT

OFF«TE IMPACT

COUNTRY SLOVENIA
FACILITY
NAME

Krsko
FACILJTY
TYPE

NPP PWR

6 3 2 MWe

ASPECTS OF SIGNIFICANCE TO THE PUBLIC:

DEVIATIONACCIDENT D INCIDENT •

RADIOACTIVE RELEASES OFF-SfTE

RADIOACTIVE RELEASES ON-SrTE

WORKERS INJURED BY RADIATION

WORKERS INJURED PHYSICALLY

PLANT SAFETY IS UNDER CONTROL

THE EVENT REPORTED IS A DISCOVERY OF A DEFICIENCY

BY ROUTINE SURVEILLANCE

A PRESS RELEASE WAS MADE (IF YES. PLEASE ATTACH FT)

YES

D

•
D
D
•

D

NO

D

•
SHORT DESCRIPTION OF THE EVENT:*
At 08:33:30 a.m. the Main Steam Isolation Valve (MSIV) No. 20142 on Train B inadvertently closed
thus isolating Main Steam Train B. As a result the Train A steam flow increased and the steam
pressure dropped below the setpoint for Safety Injection which initiated Safety Injection and Reactor
Trip. The Reactor Trip sequence proceeded in accordance with the design, all safety systems were
available. The plant was stabilized at "no load" parameters. The first investigation which concentrated
mainly on instrumentation and control circuits of the valve revealed no irregularities. In order to
mechanically test the valve the reactor was started and the power was increased to 3 %. Since the
mechanical test was also OK, the plant in accordance with the internal procedures and the decision of
the Krsko Operating Committee was allowed to increase power to full power. While performing tests,
before the plant was to be synchronized to the grid, operators detected asymmetry in flow and
pressure between both steam generators which led them to test the response of the system by
alternatively opening and closing the MSIVs. The test discovered that there was no response to the
movement of the Train B MSIV. Visually the valve stem responded in accordance with the demand but
the flow through the valve didn't change. The conclusion was that the valve cylinder was stuck in
closed position. The plant was brought to "cold shutdown" and the valve was disassembled. The valve
stem was found fractured inside the cylinder. The fractured stem will be sent to the laboratory for
analysis. After replacing the stem with the spair one and testing of the valve the plant will resume
power operation.

OOffTACT PERSON FOR

FURTHER INFORMATION

NAME

ADORESS

PHONE

FAX

Marjan F. Levstek

Slovenian Nuclear Safety Administration

+386 61 172 11 00

+386 61 172 11 98

• PUEASE ATMCH MKXnOHM. MFORMATKM ON JUSWCA.TOM OF TIC EVEKT MOWQ MO OfTOUCnES eCOUKTBCD. F HEEDED



THE INTERNATIONAL NUCLEAR EVENT SCALE (INES)

EVENT RATING FORM (ERF)
to be sent to: IAEA. WAGRAMERSTRASSE 6, P.O. BOX 100. A-1400 VIENNA. AUSTRIA

TELEX: 1-12645. CABLE: INATOM VIENNA. FACSIMILE: 43 1 2309723. TELEPHONE: 43 1 2360 2685

EVENT
TITLE

RATING
PAOVtSOKALO

1HAJ. •

Loss of the Residual Heat Removal System during
refueling

EVENT DATE

1997/5/17 "

RATING
DATE

1997/6/ I

OUT OF
SCALE

BELOW
SCAUEfio

ON SCALE

1 2
SAFETY

ATTRIBUTE

DE-:.

OK:

or

ICFENCe IN-OEPTH

IMPACT

SMPACT

COUNTRY Slovenia
FACILITY
NAME Krsko

FACILITY
TYPE

? PVR

ASPECTS OF SIGNIFICANCE TO THE PUBLIC:

DEVIATION' ?-ACCIDENT D INCIDENT D

RADIOACTIVE RELEASES OFF-SITE

RADIOACTIVE RELEASES ON-SITE

WORKERS INJURED BY RADIATION

WORKERS INJURED PHYSICALLY

PLANT SAFETY IS UNDER CONTROL

THE EVENT REPORTED IS A DISCOVERY OF A DEFICIENCY

BY ROUTINE SURVEILLANCE

A PRESS RELEASE WAS MADE (IF YES. PLEASE ATTACH IT

YES

D
D
D
•

D
D

NO

D

SHORT DESCRIPTION OF THE EVENT:'
The plant was in mode 6 - refueling. Nuclear fuel was in the reactor vessel, reacto:

removed and the reactor cavity was flooded. In accordance with the Technical spe.
of the Residual Heat Removal System (RHR) was in operation.

At 10:00 a.m. testing of one train of batteries for DC power supply started During
isolated from the safety bus 125 V DC and the bus was powered through the cha"i
supply. Simultaneously welding was in the process on the metal support of the car
controlling line from the 400 V AC power supply and the safety bus One of the we
the breaker thus disconnecting power to the 400 V AC power supply resulting in a
to this train to loose power. Power was lost to the pressure transmiter which prote
overpressure when suction is from the reactor coolant system. The loss of power -
transmiter which caused the isolation valves on the suction side of both RHR purr...
pumps lost the suction therefore the operators tripped them manually. RHR syste-
minutes when power was restored to the 400 V AC power supply, the isolation vs
opened manually and RHR pump was put into operation.

Explanation of rating: Manual 111-3.1.1. replaced by C3.1.1., Within Tech. Specs. "
available before primary system starts to boil is relatively long - about 6 hours.

head was
ns one train

me batteries were
- ' 400 VAC power
-taining breakers

. accident triggered
- j'pment connected
~ pumps against
: the relay in the
?se The RHR
• Dt operable for 15
e RHR pump was

-nts, time

CONTACT PERSON FOR

FURTHER INFORMATION

NAME

ADDRESS

PHONE

FAX

Marjan F.Levstek

Slovenian Nuclear Safety Admir.

+386 61 172 11 00

+386 61 172 11 98, eMail:Marje ;kgrujv.sigov-ni s
• ("LEASE ATTACH MXJTnONM. KFOftUATKX OH JUSTMCATO* OPTIC CVBfl- fMJMQ MO OOTOJCTC: -SD.FHSDQ3



NEK-D-03

3.9 REFUELING OPERATIONS
3.9.8 RESIDUAL HEAT REMOVAL AND COOLANT .CIRCULATION
3.9.8.1 HIGH WATER LEVEL

LIMITING CONDITIONS FOR OPERATION

LCO 3.9.8.1

At least one Residual Heat Removal (RHR) loop shall be OPERABLE and in operation*.

APPLICABILITY: MODE 6, when the water level above the top of the reactor vessel
flange is greater than or equal to 7 m.

ACTION:

With no RHR loop OPERABLE and in operation, suspend all operations involving an
increase in the reactor decay heat load or a reduction in boron concentration of
the Reactor Coolant System and immediately initiate corrective action to return the
required RHR loop to OPERABLE and operating status as soon as possible. .Close all
containment penetrations providing direct access from the containment atmosphere
to-the outside atmosphere within 4 hours.

SURVEILLANCE REQUIREMENTS

SR 3.9.8.1

At least one RHR loop shall be verified in operation and circulating reactor
coolant at a flow rate of greater than or equal to 200 m3/h at least once per 12
hours.

The RHR loop may be removed from operation for up to 1 hour per 8-hour period
during the performance of CORE ALTERATIONS in the vicinity of the reactor
vessel hot legs.

NEK-TS 3.9-9 July, 1992



LESSONS LEARNED

ORGANIZATION OF MAINTENANCE, TESTING

REDUNDANCE DECREASED - OPERATING TRAIN PROTECTED

WORK PERFORMANCE WORK PREPARATION
AREA PREPARATION
TRAINING

EXPERIENCE FEEDBACK

SNSA INGS 1997



INES STATISTICS

MEMBER OF INES:

OCTOBER 1990 (FORMER YUGOSLAVIA)
SEPTEMBER 1992 (SLOVENIA - AN INDEPENDENT STATE)

FIRST INES REPORT:

JANUARY 1990

NUMBER OF REPORTS:

17

V6 SNSA MRS 1997 )



[••AGILITIES SUBJECT OF INES REPORTING IN SLOVENIA;

• NUCLEAR POWER PLANT KRSKO
PWR 632 MWE, SUPPLIER WESTINGHOUSE

• RESEARCH REACTOR TRIGA MARK II
SWIMMING POOL REACTOR, 250 KW(TH)

•••"•;; .-AP 7\MD RADIOACTIVE MATERIAL

AMD MILLING FACILITY

l N D U J I k i A i i AND MEDICAL USE OF IRRADIATION SOURCES

SNSA IN!®
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INES REPORTS
BY RATING LEVEL
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1997 ACHIEVEMENTS

NEW INES LEAFLET - SLOVENIAN TRANSLATION PUBLISHED IN JANUARY

24 HOUR AVAILABILITY OF THE INES NATIONAL OFFICER ESTABLISHED
THROUGH THE SLOVENIAN INFORMATION CENTER

PHONE NO: +386 61 171 32 61

jrm
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1. INTRODUCTION

I am the INES National Officer for South Africa and I am employed by the
Council for Nuclear Safety (CNS) which is the nuclear regulatory body in South
Africa. It's licensees include Eskom (the operator of Koeberg Nuclear Power
Station), the Atomic Energy Corporation (AEC), Vaalputs (National Waste
Repository) and various Mining and Minerals Processing facilities.

Mr Stott of Eskom will report on his company's progress with INES.

I shall briefly discuss the INES situation with the other licensees of the CNS.

I must also add that an IAEA-INES seminar was held in South Africa in
October/November 1996 to further inform licensees and the media of INES.

2. ATOMIC ENERGY CORPORATION (AEC)

The AEC includes facilities such as a research reactor, uranium conversion,
uranium enrichment, isotope production as well as being the licensee for the
Vaalputs national waste repository.

Since our last Annual Meeting, the AEC has decided to implement INES and I
have given a presentation to AEC management on the scale and the processes
involved. The AEC is currently preparing internal procedures to implement
INES.

3. MINING AND MINERALS PROCESSING FACILITIES

As reported at last year's Annual Meeting, potential sources of public and
worker exposure can and do occur at these facilities. Although it was agreed at
the Meeting that INES can be applied to these facilities, no facility to date has
adopted the use of INES.

4. EVENTS REPORTED TO INES

Two level 2 events were reported by Eskom during the past year and Mr Stott
will discuss these events.



- 2 -

5. FUTURE ACTIVITIES

INES training seminars will be conducted on an ongoing basis with licensees
and the media.

It has been found that the media, although repeatedly invited to training
seminars, have not been particurlarly responsive to these invitations. South
Africa would welcome any suggestions from other National Officers on how to
overcome this situation.
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INES National Officers Annual Meeting -Vienna, 22-24 October 1997
CSN Consejo de Seguridad Nuclear Spain

INES IN SPAIN

Javier Zarzuela
National Officer
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INES National Officers Annual Meeting -Vienna, 22-24 October 1997
CSN Consejo de Seguridad Nuclear Spain

INES in Spain

1 Applicability
2 Rating Procedure
3 Public Information
4 Activities in 1997
5 Events above level 0 (October 1996 - September 1997)
6 Difficulties



INES National Officers Annual Meeting -Vienna, 22-24 October 1997
CSN Consejo de Seguridad Nuclear Spain

1. Applicability

All operating NPPs since October 1990

All fuel cycle activities since 1994 (mining, fuel making, decommissioning,
transport)

Waste disposal

>c



INES National Officers Annual Meeting -Vienna, 22-24 October 1997
CSN Consejo de Seguridad Nuclear Spain

2 Rating Procedure

Rating carried out by Regulatory Body (CSN)

Each 24 hour event report from applicable facilities screened as for INES
Rating.

If susceptible to overpass level 0, a phone meeting CSN-Licensee
activated by National Officer to gather further information.

CSN decides rating.



INES National Officers Annual Meeting -Vienna, 22-24 October 1997
CSN Consejo de Seguridad Nuclear Spain

3 Public Information

For events that either reach level 1 or attract public interest, a press
release is prepared at CSN by media specialists in collaboration with INES
N. Officer and distributed to local authorities and licensee.

Events rated above level 1 or attracting great public interest are also
distributed by CSN to the media.



INES National Officers Annual Meeting -Vienna, 22-24 October 1997
CSN Consejo de Seguridad Nuclear Spain

4 Activities in 1997

In June 18-20 two staffers from IAEA delivered a training seminar on the
use of INES in Madrid

19 people attended the seminar, coming from all Spanish NPPs, fuel cycle
and waste disposal facilities, plus CSN staffers

INES "facility officer" appointed at each non NPP facility for discussion of
ratings (at NPPs available since 1994)

Exercises of rating for facility-specific events made at each non NPP
facility
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5. Events rated above level 0
(October 1996 - September 1997)

** 9 Operating NPPs, 1 NPP in decommissioning, 1 Fuei Making Factory**

Vandellos 1, NPP in decommissioning), 28-2-96. Am-241 internal
contamination of several workers while cleaning up equipment. Level 1
(Rated in December 1996)

z 2 NPP, 17-1-97. 3 out of 48 control rods show slightly slow
insertion time at a reactor scram. Level 1

Juzbado, Fuel making factory, 5-2-97. Supposedly empty containers sent to
USA found to contain 102 Kg of enriched uranium oxide. Level 1

Vandellos 1. 26-3-97. (Rated October 1997) Am-241 internal contamination
of one worker, DTPA administered. No ICRP 60 limit overpassed. Level 1
to be confirmed
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5. Events rated above level 0 (Cont)

S. Ma. Garona, 30-5-97. At refuelling outage 1 of 2 tested RCS safety
valves showed set point to open 4% under technical specification (TS) limit;
it was adjusted and plant started up without testing 2 more valves as
required by TS. After 2 weeks in operation plant shutdown to test 2 valves,
whose set points were found within TS limit. Level 1.
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6. Difficulties

* User manual has to be used in combination with Addendum, specially for
non reactor facilities

* The recommended time frame for rating and communication (24 hours) at
times is impossible to meet, specially when bioassays are required to
estimate internal dose.

* As national practices vary, standard "Statutory dose limits" should be
agreed internationally, e.g. the ICRP 60 ones.

* Recommendation for picking the higher INES level in case of doubt and
possible further downrating may be not practical. At times, taking longer
time and delivering a precise rating is better off.
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STATENS KARNKRAFTINSPEKT1ON
Swedish Nuclear Power Inspectorate

Office of Reactor Safety
Department of Inspection
Richard Olsson

Annual meeting of the INES National Officers, 22-24 October 1997, Vienna.

1. Major events

None

2. Events with difficulties or learning opportunities

In general the regulatory body and the licensees agree on the classification.

3. Public Acceptance of INES issues

Since last National Coordinators meeting two events classified as level 2 on the INES scale have occurred.
They have been subject to rather intensive media attention.

The INES rating is generally accepted and used by media. The use of the INES system facilitates the
description of the severity of the events. However, in some cases events are still exaggerated by media and
subsequently perceived by general public to more severe than they actually are.

4. Any problems with the current system.

It appears to be bugs in the computer software.

Poctadress-Postal adren Gibudrcs - Office Telefon - Tdepboae Telefax Postgiro - Postal account
Nat 08-698 84 00 Nat 08-66190 86

SE-106 58 STOCKHOLM Klarabergsviadukten 90 Int 446 8 698 84 00 Int 446 8 661 90 86 788054-5
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Friday the 28 of March the ship Sigyn arrived Barsebeck harbour for pic
up spent fuel for transportation to CLAB (central store for spent fuel) in
Oskarshamn

The weather conditions was hard with wind velocity of 17 m/s.

Because of the ship movements a lot of debris came up from the bottom
of the harbour.The harbour is at the same time inlet for cooling water to
the main condenser, becaus of all debris received high diff. level over the
intake screens.

The high diff. level result in two out of four main coolant pumps stopped
at 18.11 hours

The diff. level continuos to increase to extremely high level over the
screens and 18.15 they last two pumps stopped

This led to turbine trip and reactor scram (high pressure in the condenser)
18.17

Firealarm received from the turbinehall, control showed large amount of
steam under the roof and two dischargehatches in the wall were open.

After control of the turbine and turbinehall, observes that all six
rupturedisks on the LP-turbine had open.

The reason for open rupturedisks was that the pressure in the condenser
increase and over the opening pressure for the rupturediscs. The pressure
switch had build in a time delay so it not registration transemts

A:\9710.doc
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Cause for open dischargehatch in the turbinehall.

- Construction pressure for the turbinebuilding is 20 mbar

- Dischargehatches opening pressure are 10 mbar.

- But with hard wind velocity underpressure can be established outside
the
hatches which means that the hatches open with a lower overpressuer in
the turbinehall than 10 mbar

It's verified that the cause of opening of the dischargehatches were a
combination of hard wind and outlet of steam from the open rupturediscs.

ESFES Rating:

Steam was released to the environment through the open
dischargehatches in the turbinehall.

Conservative calculation gives the result of 3.8E-9 NU to the puplic.
1NU = 0.1 mSv to the puplic

Part II-1.2 gives below 3 and considered insignificant for the purpose of
classifying according to off-site criteria.

Part III-3.7 and in 5-3 "Defence in depth criteria for reactors" Event with
implication for safety culture and this will gives level 1



Presentation at INES-meeting

Open dischargehatch in the
turbinehall at Barsebeck 1



On friday the 28 of March the ship
Sigyn arrived Barsebeck harbour.

• The waether conditions was hard with
wind velocity of 17 m/s.

• Because of the ship movements in the
harbour which at the same time is inlet
for the cooling water, received high diff.
level over the intake screens.



bcont

• At 18.11 hours two out of four main
coolant pumps stoop

• The diff. level contiimos increase to
extreme high level over the screens and
18.15 they last two pumps stooped



cont.

• This led to turbine trip and reactor
scram (high pressure in the condenser)
18.17

• Firearlarm received from the
turbinehall, control shown large
amount of steam under the roof and
two dischargehatch in the wall was
open.



cont.

• After control of the turbine and turbinehall,
observes that all six rupturedisks at LP-turbine
had open.

• At 19.10 the dischargehatch was closed again



ause of open dischargehatch
in the wall

• - Construction pressure for the
turbinebuilding is 20 mbar

• - Dischargehatch opening pressure is 10 mbar. £

• - But with hard wind velocity can it be
underpressure outside the hatch with means
that the hatch open with a lower overpressuer
in the turbinehall then 10 mbar



Cont.

• It's verified that the cause of opening
the dischargehatch was a combination
of hard wind and the outlet of steam
from they open rupturedisks.



INES Rating

• Steam was released to the environment
through the open dischargehatch in the
turbinehall.

• Conservative calculation give the result
of 3.8E-9 NU to the public.

• 1NU = 0.1 mSv to the public



cont. i »•

• Part II-1.2 give below 3 and considered
insignificant for the purpose of
classifying according to off-site criteria.

•

• Part III-3.7 and III 5-3 "Defence in depth
criteria for reactors" Event with
implication for safety culture and this
will gives level 1

^
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Bundesamt fOr Energiewirtschaft (Schweiz)
Office federal de renergie (Suisse)
Ufficio federate dell' energia (Svizzera)
Federal Office of Eneigy (Switzerland) XA9846951

Hauptabteilung fur die Sicherheit der Kernanlagen
Division principale de la Securite des Installations Nucleaires
Divisione principale della Sicurezza degli Impianti Nucleari
Swiss Federal Nuclear Safety Inspectorate

International Nuclear Event Scale
INES

IAEA Annual Meeting on INES National Officers
Vienna,

22-24. October 1997,

Report on operation of INES

Swiss contribution

prepared by H.Deutschmann, HSK

Tetefon:
Telefax:

056/310 3811
056010 39 07

(VermitUung) Postadresse
adresse postaJe
indirvzzio postate
postcode

Hauptabteilung fur die Sichertieit der Kemanlagen
CH-5232 ViWgen-HSK



Communication Procedure for events of public interest

A) National reporting guidelines:
The existing national reporting guidelines have been introduced since the start of commercial
nuclear power operation. It is the legal requirement for the licensee to inform the regulatory
body on events. The system is now well-established and well-understood in the basic
structure, but it underwent several changes during the large period since the start of
commercial operation of NPP's. To introduce the INES Scale (1990) a supplement to the
guideline has been prepared for the first time. Today, a revised guideline requires from the
licensee a proposal of INES rating on all events which are reportable or have to be notified.
The latest revision of the national reporting guidlilnes (1996) contains the following
information purposes:

(1) Event Reporting for regulatory inspection

(2) Emergency Response Scale

(3)Public Information

The last revision has added two new types to the former three types of events, now there are 5
types of events. The important safety related types, starting by minor significance class B,
over middle Class A to highest level S has not changed. The last has also the function to
initiate authority emergency organisation.
The new types are:
-Notification: In terms of safety significance under Class B (only safety interest for regulatory
body) and does not require in the content a full event report.
-Events of public interest: It contains all events of safety class S and A and the Scrams of
class B, but also events which become known to the public around the NPP, independently of
their safety significance. The philosophy behind this policy is, to inform the concerned public
near the NPP also on events, which have no safety impact but from the observed signs
(smoke, steam release etc.), the impression could arise that something dangerous has
happened. With the new information policy, such concerns should be eliminated and more
openness shown.

B) Changing information policy by regulatory body
Basically, the information of the public on safety significant events is the responsability of the
licensee because the government expects from the licensee an open information policy on
safety important issues, but it is not expected to publish normal industrial events as they occur
in other industrial plants. The regulatory body has formally no duties for current information
on events to the public; therefore in the past only the annual report was published, which
contains among other subjects short summaries on events, their classification (according to
national guidelines and INES) and trend tables on events which allow for easy comparison
among plants.

The paramount information interest of the press on the hydrogen deflagration event in
the Leibstadt plant (1995) has shown the importance for current information on events even if
they are of low safety importance (e.g. INES 0). Specifically in the field of NPP, if a released
information contains some ^critical words" as explosion, helicopters etc.; associations to large
accidents are made (Tschernobyl) and the media interest becomes enormous. Since in the
Leibstadt case the first information source was outside of the nuclear community (helicopter
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agency) it was felt that a more active role on current event information of the affected nuclear
members (licensee and regulatory body) is necessary and this was agreed to the involved
parties. It was also clear that such a policy needs a much higher effort than in the past, a first
press information should be released within two hours. To assure that the required
information will be provided by the licensee, the national reporting guidelines have been
adapted.
C) Practice of current event handling by regulatory body for faster public information
In case of an event defined by the guidelines, the following process is in place:
-Notification from the plant duty engineer to HSK duty engineer by Telepage
-HSK duty engineer calls back the affected plant
-Plant duty engineer explains the event and gives his first proposal on classification according
to the national reporting guidline (time critical are the event of public interest)

-HSK duty engineer confirms the classification (in case of disagreement the time critical
version is used) and informs the HSK Staff via Telepage
-In case of events of public interest, the telepage information contains the code for alarming a
fixed group of HSK staff (core group A) to meet in the HSK emergency room. The group
consists of HSK management, public relation members, and specialists on reactor safety and
radiation protection. In the mean-time, the HSK duty engineer tries to get more information
on the event (e.g. relevant plant parameters, first proposal of INES rating, etc.) from the plant
and consults the electronical data transfer systems MADUK and ANPA in the HSK
emergency room. MADUK is the on-line dose measurement data system around the plants,
ANPA is the on-line plant parameter transfer system of the plant.
-After the HSK Core Group A is in place an waction leader" manages the ensuing process. The
following important tasks have to be done (only the first actions are mentioned):
-Assessment of the situation (classification of event) and first decision
-Forming working groups (event dependent)
-Information of related authorities by telephone:
National alarm organisation (NAZ) and department of energy (BEW) inside Switzerland.
In case of events in Beznau, Leibstadt and Paul Scherrer Institut the local authorities in
Germany (Baden Wurtenberg)

-Information with Fax (which includes the INES information):
The related authorities:NAZ,BEW, local government (Kanton), local police, etc.
In case of events in Beznau;Leibstadt and PSI: local authorities in Germany (see above)
-Information of the public:
After consultation with the plant the group prepares a press release which is send by
FAX to ca. 80 addresses.

The press release should respect the following principles: Take not over only information
from the plant, use independent information (MADUK, ANPA, etc.), release only assured
data and prevent personnel opinions, not verified data, speculations or blames. Use
explanations, pictures and comparisons to help the recipients for better understanding. The
classifications (national guidelines and INES) do not play in this type of information at the
moment a very important role because the rating is not easely verified by journalists and
public. Therefore prioritisation is given for the information to be correct and easy to
understand. It was also recognized that an interest on the causes of the events exist and also
the measures taken.

E) Problems with public information containing event classification (annual report)
The regulatory body annual report contains a short description of all classified events, an
event overview table and a chart, which allows the reader to compare very easely the plants on



their^event performance. This may be the reason why high effort is undertaken by the licensee
to get lower ratings. Although in the INES User Manual the clear statement exists, that such
comparisons are not useful, it is done by the reader more or less automatically as a
consequence of the type of presentation. To reduce the pressure, caused by such comparisons
a different presentation form would be helpful and discussions are under the way about this.

F) Discussion of the INES rating on the event: Enhanced local fuel corrosion on BWR
fuel (NPP Leibstadt, June 1997). The event was published shortly after detection in a large
press campagne.

Event: Hotcell post-irradiation examination (PIE) on 3 rods with 4-5 cycle loads reveals at the
lower spacer region high oxidation. The metal thickness of the rods, originally 630 micron
was reduced in one case to 250 micron, on other points to 380 and 400 micron. The hydrogen
content was also higher than expected. The deterioration of the cladding was limited only to
the region of the lower spacers (phenomenon known as shadow corrosion) of the high burnup
fuel elements, the regions between the spacers were normal. A later inspection (during
refuelling) revealed that no cladding failures on the affected points had occurred.
As the pant was on power (coast down) the following safety assessment was directed to
maintain rod integrity with respect to: normal operation, transient and accidents.
FEM calculations (ANSYS) were performed for transients and normal operation with the
results, that a continued operation until the following refuelling outage could be allowed if the
thermo-mechanical operation limit - TMOL is reduced (burnup dependent curve of the
maximal linear heat generation LHGRmax). The accident LOCA was considered as not
critical because of low peak cladding temperature in Leibstadt and RIA has no impact since
the power is top peaked. But for the following reloads the burnup of this fuel is limited up to
4 cycles.
INES Rating:
Basic information: The safety analysis report postulates 100 % fuel defect in case of LOCA.
For normal operation the TMOL curve has been reduced. With the reduced TMOL, the
margin to the operating limit decreased from 30% to 10%, this means that no violation at the
current situation (reactor in coast down) had occurred. But for the period before the defect was
detected the TMOL curve was not adequate.
USER Manual IH-2.8:
It was felt that this paragraph is more directed to the pressure boundary and can't be applied to
this type of failure. This is not clearly expressed in the manual. If the paragraph is applicable,
the rating is easy because the defect was not expected, therefore the event is at least INES 1.
Another approach is to consider the rod cladding as a safety function (because a failure of the
cladding can't lead to an initiator as rod defects cause an increase of radioactivity in the
reactor water and the Techn.Spec. requires at the limits a plant shut down).
After detection of the failure, the TMOL curve was reduced and no limit was violated, the
safety function is therefore within Techn.Specification. For this reason, the operator believes
that the event is a Level 0 and he is performing additional investigation to show the low risk.
This view takes not in consideration, that the TMOL was wrong until the defect was detected
and the curve had been adapted.
The recent rating of the regulatory body is Level 1 and based on the following argumentation:
Enhanced local corrosion unexpectedly high; local cladding deterioration not covered by fuel
design; the TMOL curve has to be changed after detection; the use of this fuel type is now
limited to 4 cycles residence time; the root cause of the phenomenon is not clear, due to this
event the requested power uprate was not allowed.
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ANNUAL WORKSHOP OF INES NATIONAL OFFICERS
TECHNICAL COMMITTEE MEETING

Vienna, Austria, 22-24 October 1997

INES HISTORY

Officially adopted for trial
application at Russian NPPs (in
former USSR) since September 1990

Trial application, training,
review of procedures

Officially adopted for permanent
application at Russian NPPs since
September 1993

Officially adopted for trial
application at Russian non-NPP
installations since September
1993

Officially adopted for permanent
application at Russian non-NPP
installations since September
1996

EXPERIENCE WITH INTERNATIONAL NUCLEAR EVENT SCALE
IN THE RUSSIAN FEDERATION
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INES ORGANIZATION <D

Since September 1993:

The INES covers the following
nuclear installations of the
Russian nuclear power and
industry:

• power reactors
• research reactors
• mining and milling facilities
• uranium enrichment facilities
• isotope manufacturing
facilities

• fuel fabrication facilities
• irradiated fuel storage and
reprocessing facilities

• waste conditioning, storage
and disposal facilities

EXPERIENCE WITH INTERNATIONAL NUCLEAR EVENT SCALE
IN THE RUSSIAN FEDERATION
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Vienna, Austria, 22-24 October 1997

INES ORGANIZATION <2)

Since September 1993:

• The co-ordinating organization
of the INES application in the
Russian nuclear power and
industry is Department for
Safety, Ecology and Emergencies
(Minatom of Russia)

• Methodological and technical
support for the INES
applications is being performed
by VNIIAES Institute
(Minatom of Russia)

• Two INES National Officers:
for NPPs and for non-NPPs

• Responsible Officers at each
NPP and enterprise

EXPERIENCE WITH INTERNATIONAL NUCLEAR EVENT SCALE
IN THE RUSSIAN FEDERATION
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INES PROCEDURE

Events of Levels 2, 1, 0 and Out of
Scale

ENTERPRISE

ROSENERGOATOM
(approval)

N P P /
>

t
VNIIAES

MASS MEDIA

MINATOM'
DEPARTMENT

IAEA

• Events of Levels 3 and above

NPP

ENTERPRISE
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VNIIAES
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MINATOM'
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(DSEE)

(approval)
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INES APPLICATION (1)

The most significant events in 1997:

Nuclear Power:

• 15 February 1997, Kalinin-2 NPP
(WER)

Sticking of Two Control Rods and a
Fault of Position Indicator of One
Control Rod Detected during RPS
Routine Tests
Rating criteria: Degradation of*

defence-in-depth
Final rating: Level 1

• 19 March 1997, Balakovo-1 NPP (WER)
Exceeded Permissible Drop Time of 3
Control Rods Revealed while Performing
Routine Tests
Rating criterion: Degradation of

defence-in-depth
Final rating: Level 1

EXPERIENCE WITH INTERNATIONAL NUCLEAR EVENT SCALE
IN THE RUSSIAN FEDERATION
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INES APPLICATION (2)

• 3 September 1997, Kursk-2 NPP (RBMK)
Reactor Scram due to Short Circuit in
the Unit Transformer that Occurred
because of Personnel Failure to Comply
with Procedures while Conducting-
Measurements
Rating criteria: Degradation of
defence-in-depth
Final rating: Level 1

Nuclear Industry:

• 26 July 1997, NIIAR Institute, Pool
Type Research Reactor (MIR.Ml)

Slightly Increased Radioactivity
Release Outside the Reactor while
Preparing for Removal of Leaky Fuel
Assembly
Rating criterion: Degradation of
defence-in-depth
Final rating: Level 1

EXPERIENCE WITH INTERNATIONAL NUCLEAR EVENT SCALE
IN THE RUSSIAN FEDERATION
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INES APPLICATION (3)

Nuclear Power:

Distribution of event ratings at Russian
NPPs (for events reported to Regulatory
Body and Operating Organization):

1996 1996 1997(Jar>Sep)

•QtcfScaleDLsvdO ILsveli ILevd2
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INES TRAINING <i>

Since September 1993:

• Chief Executive Officer (CEO) Exercises
of the Russian Minatom enterprises
(St.Petersburg) - December 1993

• Chief Executive Officer (CEO) Exercises
of the Russian Minatom enterprises
(St.Petersburg) - December 1994

• Seminars for NPPs Responsible Officers
at Balakovo, Kalinin, Smolensk, Kursk
NPPs (provided by IAEA representatives) ,
in VNIIAES Institute

• Managerial Staff Exercises of the
Russian National System for Prevention
and Management of Emergencies
"POLYARNYE ZORI-95" (Murmansk region,
Kola NPP) - May 1995

• Managerial Staff Exercises of the
Russian Minatom with international
participation "THUNDER-95"
(St.Petersburg region, Sosnovij Bor,
Leningrad NPP) - December 1995

EXPERIENCE WITH INTERNATIONAL NUCLEAR EVENT SCALE
IN THE RUSSIAN FEDERATION
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ANNUAL WORKSHOP OF INES NATIONAL OFFICERS

TECHNICAL COMMITTEE MEETING
Vienna, Austria, 22-24 October 1997

INES TRAINING (2)

Participation of the Russian Minatom'
Emergency Management Centre and
St.Petersburg Emergency Response Centre
in international Exercise "INEX-2-FIN"
(conventional accident at Loviisa NPP,
Finland) - 17 April 1997

EXPERIENCE WITH INTERNATIONAL NUCLEAR EVENT SCALE
IN THE RUSSIAN FEDERATION



ANNUAL WORKSHOP OF INES NATIONAL OFFICERS
TECHNICAL COMMITTEE MEETING

Vienna, A u s t r i a , 2 2 - 2 4 October 1997

PROBLEMS WITH INES
Minor difficulties while rating events
under "Defence-in-depth degradation"
criterion (use of upgrading and
downgrading of an event ratings, safety
function availability...)

Rather small national experience of rating
events at non-NPP installations due to a
small number of events to be rated using
INES

Difficulties with organization of training
of specialists who are responsible for
event rating and communication with public
especially at non-NPP insatallations due
to financial problems

Wide popularization of the revised and
extended INES to media and public in the
country

EXPERIENCE WITH INTERNATIONAL NUCLEAR EVENT SCALE
IN THE RUSSIAN FEDERATION
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Introduction

1 The annual UK INES Review Group meeting took place on 22 September 1997 This
group is made up of representatives of civilian nuclear site licensees and of other
bodies interested in the reporting of nuclear incidents, thus:

Organisation Main function

Amersham International pic Isotope production

British Nuclear Fuels pic Nuclear power plant operation, reprocessing,
(BNF) fuel production and waste management

British Nuclear Industry Industry group
Forum (BNIF)

Department of Trade and Lead Government Department on nuclear
Industry safety

Imperial College Research reactor

Magnox Electric pic Nuclear power plant operation

Nuclear Electric Ltd Nuclear power plant operation

Nuclear Installations Nuclear safety regulation

Inspectorate (Nil)

Scottish Nuclear Ltd Nuclear power plant operation

Scottish Universities Research reactor

United Kingdom Atomic Reprocessing, decommissioning, waste

Energy Authority (UKAEA) management

2 The Nuclear Installations Inspectorate (Nil) of the Health and Safety Executive
nominates a member of its staff as the UK INES National Officer.

INES arrangements within the UK

3 Nuclear site licensees are required to report to the Nil, and under some circumstances
to a Government Minister, incidents meeting certain criteria. For incidents of a nuclear
safety nature the notification includes an appropriate INES rating. The Nil checks the
validity of that rating, and revises it if neccessary. Additionally, there are arrangements
for civilian licensees to prepare INES event rating forms (ERFs) for incidents with a
INES rating of 2 or more, or which are likely to attract international media interest.
Licensees fax ERFs to the UK National Officer for endorsement and onwards
transmission to the IAEA.

4 The reason for requiring the licensees to make the initial rating assessment is that the
licensees are best placed to quickly gather information about an incident and to relate
it to the safety case.

5 The IAEA faxes INES reports from outside the UK to the UK National Officer.
Where appropriate these are forwarded by fax to organisations which are members of
the UK INES Review Group, though not necessarily the same individuals. Nil
generally finds it neccessary to retype the incoming fax before retransmission.



UK incidents reported to the IAEA via EVES

6 Between 1 October 1996 and 30 September 1997 391 incidents were reported to the
Nil via the UK 'Fastream' system. Of these, four incidents were reported via INES to
the IAEA:

(a) On 24 January 1997 an incident was notified as INES 2 to
IAEA, although relating to operations in 1995; routine sampling of urine
showed three cases exceeding the legal annual doses specified in the Ionizing
Regulations (1985); as such there was a delay resulting from bio-assay
sampling;

(b) On 2 February 1997 a release occurred of airborne activity during
dismantling work on a redundant fuel reprocessing dissolver charge machine;
airborne activity alarms in the building automatically triggered a building
evacuation, but there was no activity discharge to the environment outside;
six personnel involved were decontaminated; the incident was rated as INES
2 (INES manual II-2.2 level 2 (c));

(c) On 3 February 1997 unusual levels of activity were detected at a storm
water collection tank serving a number of active plants at a reprocessing
works; the activity was traced to spillage of active liquor, which had then
been washed by heavy rain into the storm water drain system; discharges to
the environmewnt were within the Authorised limits; the incident was rated
as INES 2 (INES manual II-2.2 level 2 (a));

(d) On 9 June 1997 a number of bagged, used extraction filters at a fuel
fabrication works caught fire; spontaneous combustion was initially reported,
but is now discounted; about 160 filters were involved and were lightly
charged with ammonium nitrate and, lightly, with low enrichment uranium;
heat from the fire was sufficient to partially melt three polypropylene drums
containing uranyl nitrate; the incident was rated as INES 0.

UK experience in the application of INES

7 There have been no significant problems within the UK in subscribing to INES. The
industry, and not only the nuclear power industry, uses the system extensively. The
scale has been useful in conveying the significance of an incident to the media and to
the public, resulting in less sensational press reporting of minor incidents. We do not
wish to change the scale at present, as such changes could be misconcieved.

8 The Nil's site inspectors are instructed to routinely ask for the INES ratings of events
reported to them, whether the inspectors are on site, in the office or at home.
Sometimes the INES ratings is not obtained within a few hours, and we are currently
investigating the reason for this.

9 A backlog in INES training has arisen amongst several users, and this may be
responsible for both some delays in assigning an INES rating and in possible
inconsistencies in rating of similar events.

10 A need for closer linking of the INES and emergency procedures of licensees and the
Nil has been identified, and we intend to address this during the coming year.



11 Electronic transmission by e-mail of INES reports is under discussion.

Conclusion

12 The UK continues to use the INES system as an effective rating tool for UK incidents.

Andrew M Coatsworth
20 October 1997



III. PLANNED ACTIVITIES FOR 1997 AND 1998

TECHNICAL DOCUMENTATION
January - March 1998 : Revision by Mr. S. Mortin of the two
official documents:

• INES Leaflet
• INES User's Manual

5-7 May 1998 : Consultants Meeting on the "Draft version
of the INES Leaflet and User's Manual for
comments by the INES National Officers.

May - June 1998 : Circulation of the Draft version of the INES
Leaflet and User's Manual for comments by
the INES National Officers.

July 1998 : Finalization of the INES Leaflet and User's
Manual (English version).

August 1998 : Translation of the INES Leaflet and User's
Manual in the official languages (Arabic,
Chinese, French, Spanish and Russian)

August - September 1998 : Printing of the INES Leaflet and User's
Manual in all six languages (Arabic,
Chinese, French, Spanish and Russian)

PUBLIC INFORMATION DOCUMENTATION

• Public Information Leaflet (Division of Public Information)

November - December 1997

• INES Video (Division of Public Infonnation)

January - March 1998



MEETINGS

• Annual Meeting of INES National Officers 20-22 October 1998

19 and 23 October 1998Advisory Committee Meeting
(Two sessions):

19 October 1998 (First Session)

23 October 1998 (Second Session)

Review of the events communicated
during the past year to the INES
Information System.

Preparation of the IAEA official
response to each of the technical
concerns expressed by the INES
National Officers.



IV. LIST OF MEETING PARTICIPANTS

INTERNATIONAL ATOMIC ENERGY AGENCY

Department of Nuclear Safety MASTER LIST
Division of Nuclear Installation Safety 1997-11-05

NOTIFICATION OF AN AGENCY-SPONSORED MEETING
Technical Committee - Annual Meeting oflNES National Officers

to Review Experience Feedback
(TC-734.12)

Vienna, 22 - 24 October 1997
Meeting Room: C07IV ext. 21341

Working Groups Meeting Rooms: C0737 and C0739
Opening: 9:30 a.m.

Scientific Secretary: Mr. B. Thomas, B0806, Ext. 22685
E-mail: B.Thomas@IAEA.ORG

Technical Assistant: Ms. D. Ruatti, B0841, Ext. 26079
E-mail: D.Ruatti@IAEA.ORG

Secretary: Ms. P.M. Fleming, B0805, Ext. 26081
E-mail: P.M. Fleming@IAEA.ORG

Participants Addresses Period

ARGENTINA
Mr. R.E. Touzet ARN 22-24 October 1997

Av. Libertador 8250
1428 Buenos Aires, Argentina
Tel.: +54 1 704 1228
Fax: +54 1704 1171 or 1188
E-mail: RTOUZET@SEDE.ARN.GOV.AR

ARMENIA
Mr. V. Kourguinian Armenian Nuclear Regulatory Authority

Emergency Response Center
Tigran Medz 4
Yerevan, Armenia
Tel: +3742 581962
Fax: +3743 906874
E-mail: head@asas.armenia.su



AUSTRIA
Mr. R. Scheffenegger

BANGLADESH
Mr. K.O. Awal

BELGIUM
Mr. J.J. van Binnebeek

BULGARIA
Mr. T. Gantchev

Bundeskanzleramt
Abteilung VI/8
Radetzkystrasse 2
1031 Vienna
Austria
Tel: 7122385,71172/4867
Fax: 7137952; 712 23 31

Bangladesh Atomic Energy
Commission (BAEC)

NSRCD
4, Kazi Nazrul,
Islam Avenue, P.O. Box 158
Dhaka-1000, Bangladesh
Tel.:+ 880 2 505022
Fax: +880 2 863051
E-mail: baec@agni.com

AlB-Vincotte Nuclear
157 Avenue du Roi
B-l 190 Brussels
Belgium
Tel.: +32 2 536 8355
Fax: +32 2 536 8585
E-mail: vbk@avn.be

Committee on the Use of Atomic
Energy for Peaceful Purposes

Department of Safe Operation of Nuclear
Installations

69 Shipchenski Prokhod
1574 Sofia, Bulgaria
Tel.: + 35 92 736157
Fax: +35 92 702143
E-mail: tinko@mail.bnsa.acad.bg

CHINA
Mr. Cao Shudong China Atomic Energy Authority

P.O. Box 2102-21
Beijing 100822
P.R. China
Tel: +86 10
Fax:+86 10 68531694
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CROATIA
Mr. I. Valcic

CZECH REPUBLIC
Mr. J. Dusek

EGYPT
Ms. S.M. Rashad

Ministry of Economic Affairs
Department for Nuclear Safety
Ulica Grada Vukovara 78
10 000 Zagreb
Croatia
Tel: +385 16106 971
Fax:+385 16109 113
E-mail: valcic@olimp.vrb.rh

State Office for Nuclear Affairs
Senovazne nam. 9
11000 Prague 1
Czech Republic
Tel: +4202 216 24 739
Fax:+4202 216 24 202
E-mail: josef.dusek@sujb.cz

Atomic Energy Authority
Nuclear Reg. And Safety Centre
101, Kasr El-Eini Street
Cairo, Egypt
Tel: +2 0 2740238
Fax: +2 0 3540982

FINLAND
Ms. K. Tossavainen

FRANCE
Ms. V. Jacq

Radiation and Nuclear Safety
Authority (STUK)

P.O. Box 14
FIN-00881 Helsinki
Finland
Tel.:+358 9 75988 317
Fax: +358 9 75988 382
E-mail: kirsti.tossavainen@stuk.fi

Ministere de l'lndustrie/Ministere de
1' environnement

DSIN
Route du Panorama Robert Schuman
BP83
F-92266 Fontenay-aux-Roses-Cedex
France
Tel:+33 143197078
Fax: +33 1 43197066



FRANCE (cont'd.)
Mr. F. Dubert DSIN

Tel.:+33 143197064
Fax: +33 1 43197066

Ms. S. Le Breton DSIN
Tel: +33 1 43193961
Fax: +33 1 43194780

GERMANY
Mr. K. Kotthoff

HUNGARY
Mr. G. Macsuga

INDIA
Mr. S.V. Kumar

ITALY
Mr. G. Del Nero

GeseLschaft f. Anlagen u.
Reaktorsicherheit (GRS) mbH

Schwertnergasse 1
D-50667 Koln
Tel.:+49 221 2068 601
Fax: +49 2212068 888
E-mail: kot@grs.de

Hungarian Atomic Energy Authority
Nuclear Safety Directorate
P.O. Box 676
H-1539 Budapest 114
Hungary
Tel.: +36 1 1565 566, 1550528
Fax: +36 1 1551591
E-mail: hlO561mac@ella.hu

Vice Chairman
Atomic Energy Regulatory Board
Niyamak Bhavan
Anushakti Nagar
Mumbai, 400094, India
Tel:+91 22 5565717
Fax: +91 22 5565717
E-mail: aerb@shakti.ncst.ernet.in

ANPA - NUC/SICR
via Vitaliano Brancati 48
1-00144 Rome-EUR
Italy
Tel: +39 6 5007 2129
Fax: +39 6 5007 2044
E-mail: delnero@edult4.anpa.it
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JAPAN
Mr. S. Kondo

Mr. M. Urano

Mr. N. Sakurama

Mr. S. Fukuyama

Mr. N. Tagashira

KAZAKHSTAN
Mr. S.V. Krechetov

University of Tokyo
Department of Quantum Engineering

and System Science
Faculty of Engineering
7-3-1, Hongo, Bunkyo-ku
Tokyo, Japan
Tel:+81 3 3812 1498
Fax: +813 3812 2111
E-mail: kondo@sk.tu-tokyo.ac.jp

Nuclear Power Operation Administration
Office

Agency of Natural Resources and Energy
MTTI
3-1,1-chome, Kasumigaseki, Chiyoda-ku
Tokyo 100, Japan
Tel.: +81 3 3501 1739
Fax: +813 3580 8539
E-mail: umab0821@miti.go.jp

Overseas Safety Information Division
Safety Information Research Center

Nuclear Power Engineering Corporation
3-17-1, Tranomon, Minato-ku
Tokyo 105, Japan
Tel.: +81 3 5470 5500
Fax: +81 3 5470 5524

Nuclear Safety Technology Center (NUSTEC)
Division of Nuclear Safety Research
5-1-3-101, Hakusan, Bunkyo-ku
Tokyo 112, Japan
Tel.: +81 3 3814 7453
Fax: +813 3813 4630

Nuclear Safety Bureau
Science and Technology Agency
Office of International Relations
2-2-1 Kasumigaseki, Chiyoda-ku
Tokyo 100, Japan
Tel.:+81 3 3581 2598
Fax: +81 3 3581 2487
E-mail: ntagashi@sta.go.jp

Atomic Energy Agency of the Republic
of Kazakhstan

13 Rep. Square, Alma Ata 480013
Republic of Kazakhstan
Tel.:+7 3272 633844
Fax: +7 3272 637613
E-mail: sergey@kaznet.kz



REPUBLIC OF KOREA
Mr. E-K. Lee

LITHUANIA
Mr. A. Glazunov

MEXICO
Mr. R. Ramirez Guerrero

KINS
P.O. Box 114
Yusung Taejon, Korea
Tel: +82 42 868 0209
Fax: +82 42 861 1700
E-mail: K217bkh@pinpoint.kins.re.Kr.

Ignalina NPP
4761 Ignalina, reg. Sniechkus c. Visaginas
Republic of Lithuania
Tel: +370 66 28453
Fax: +370 66 29350 or 34798
E-mail: glazunov@mail.iae.lt

Comision Nac. de Seguridad Nuclear
y Salvaguardias

Dr. Barragan No. 779, Col. Narvarte
C.P. 03020 Mexico, D.F.
Tel.: +52 590 50 54
Fax: +52 590 75 08

PAKISTAN
Mr. M. Iqbal

RUSSIAN FEDERATION
Mr. I.K. Jouk

Pakistan Atomic Energy Commission
Directorate of Nuclear Safety and

Radiation Protection
P.O. Box No. 1912
Islamabad, Pakistan
Tel:+92 51 920 39 46
Fax: +92 51920 41 12
E-mail: safety@paknetl.ptc.pk

Ministry of the Russian Federation
for Atomic Energy

All Russian Research Institute for Nuclear
Power Plant Operation (VNIIAES)

Ferganskaya 25
Moscow 109507
The Russian Federation
Tel: +7 095 376 12 37
Fax: +7 095 274 0071,376 8333
E-mail: zhuk@vniiaes.msk.ru, dsees@minatom.ru



RUSSIAN FEDERATION (cont'd.)
Mr. A.M. Agapov

Mr. A.L. Khazanov

Ministry of the Russian Federation
for Atomic Energy

Department for Safety, Ecology and Emergencies
B. Ordynka, 24/26
Moscow 101000, The Russian Federation
Tel.:+7 095 2392992
Fax: +7 095 2316843
E-mail: dsees@minatom.ru,
agapov@minatom.ru, agapov@atom.msk.su

The Federal Nuclear and Radiation
Safety Authority of the Russian Federation

Science and Engineering Center for
Nuclear and Radiation Safety

14/23 Artozarodskaya St.
Moscow 109280, The Russian Federation
Tel: +7 095 275 55 48
Fax: +7 095 275 55 48

SLOVAK REPUBLIC
Mr. V. Sladek

SLOVENIA
Mr. M.F. Levstek

Nuclear Regulatory Authority
Bajkalska27
P.O. Box 24
820 07 Bratislava
Slovak Republic
Tel:+421 7 293 514
Fax: +421 7 293 603
E-mail: sladek@hdqt.ujd.sk

Slovenian Nuclear Safety
Administration (SNSA)
Vojkova 59
1000 Ljubljana
Slovenia
Tel.:+386 61 172 1100
Fax: +386 61 1721198
E-mail: marjan.levstek@nijv.sigov.mail.si

REPUBLIC OF SOUTH AFRICA
Mr. A.K. Stott ESKOM

Generation Nuclear Assurance
Megawatt Park
P.O. Box 1091
2000 Johannesburg
Republic of South Africa
Tel.: +27 11 800 2004
Fax: +27 11800 5771
E-mail: stottak@mpk.eskom.co.za



REPUBLIC OF SOUTH AFRICA
Mr. N.R. Henderson

SPAIN
Mr. J. Zarzuela

SWEDEN
Mr. R. Olsson

SWEDEN
Mr. C. Palm

SWITZERLAND
Mr. H. Deutschmann

TURKEY
Mr. C. Kocar

The Council for Nuclear Safety
P.O. Box 7106
Hennopsmeer 0046
Republic of South Africa
Tel: +27 12 663 5500
Fax: +27 12 663 5513
E-mail: nhenders@cns.co.za

Consejo de Seguridad Nuclear
Justo Dorado 11
28040 Madrid
Spain
Tel.: +34 1 3460149
Fax: +34 1 3460588
E-mail: jzj@csn.es

Swedish Nuclear Power Inspectorate
(SKI)
S-106 58 Stockholm
Sweden
Tel: +46 8 698 84 00
Fax: +46 8 661 90 86
E-mail: richard@ski.se

Barseback Kraft AB
Box 524
S-246 25 Loddekopinge
Sweden
Tel:+46 46 724144
Fax: +46 46 724694
E-mail: christer.pahii@bkab.sydkraft.se

Swiss Federal Nuclear Safety Inspectorate
(HSK)
CH-5232 Villigen
Switzerland
Tel.:+41 56 3103907
Fax: +41 56 3103811
E-mail: deutschmann@hsk.psi.ch

Turkish Atomic Energy Authority
Nuclear Safety Department
Alacam Sok. No. 9
06100 Besevler-Ankara
Turkey
Tel.: c/o+90 312 2221960
Fax: +90 312 2859055
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UKRAINE
Mr. A. Ananenko

UNITED KINGDOM
Mr. A. Coatsworth

Mr. M. Gaffhey

Ministry of Environmental Protection
and Nuclear Safety of Ukraine

5, Khreshchatyk Street
Kiev 252601
Ukraine
Tel.: +38 044 228 48 77
Fax: +38 044 228 57 77
E-mail: alex@adom.gan.kiev.ua

NII/HSE
Room 219
St. Peter's House
Stanley Precinct
Bootle, Merseyside
220 3LZ UK
Tel:+44 1 151951 3128
Fax: +44 1 1519514163
E-mail: andrew.coatsworth@hse.gov.uk

BNFL
B403/3
Sellafield Works
Seascale
Cumbria, UK
Tel: +44 19467 74149
Fax: +44 19467 74797

Mr. S. Moron

Mr. R.H. Taylor
(Chairman)

Berkeley Centre
Berkeley, Gloucestershire GL13 9PB
UK
Tel:+44 1453 813 690
Fax: +44 1 453 813 696 or 812 529
E-mail: gb9c53mf@e-mail.com

Berkeley Centre
Building D23
Berkeley, Gloucestershire GL13 9PB
UK
Tel.:+44 1453 813 475
Fax: +44 1453 812 753

UNITED STATES OF AMERICA
Mr. C. Serpan, Jr. Permanent Mission of the United States of America

Obersteinergasse 11/1
A-l 190 Vienna, Austria
Tel.: 31 339
Fax: 369 83 92 or 369 15 85



COMMISSION OF THE EUROPEAN UNION
Mr. G. Fraser CEC DG XI/C/1

Wagner C-354, Plateau du Kirchberg
L-2920 Luxembourg
Tel.: +352 4301 36394
Fax: +352 4301 34646 or +352 4301 36280
E-mail: George.Fraser@dg. 11 .cec.be

IAEA PARTICIPANTS:
Ms. A. Carnino, DIR-NSNI
Mr. D. Kyd, DIR-ADPI
Mr. J. Hashmi., UH-OE-OSS/NSNI
Mr. K. Shimomura, NSNI
Mr. A. Kawano, OE-OSS/NSNI


