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TRAVEL REPORT ON
FACT FINDING MISSION TO UKRAINE ON WASTE MANAGEMENT

AND SPENT FUEL STORAGE, 9-13 NOVEMBER 1992.

1. Introduction

In a letter to the IAEA in February 1992, the Ukrainian
State Committee on Nuclear and Radiation Safety requested assistance
in a number of areas; some related to management of radwaste and
spent fuel. Considering the facts that more information on the
situation in Ukraine was required in order to set up a proper WAMAP
team; the TC Area Officer needed more facts about the national
situation for evaluation of TC-projects and that there was an urgent
need to improve interim storage of spent fuel, the IAEA proposed
sending a Fact Finding Mission on Waste Management and Spent Fuel
Storage to the Ukraine. The proposal was accepted by the
counterpart and the Mission was undertaken during the period 9 to 13
November 1992. Although it was not a formal WAMAP Mission, the trip
was conducted within the INT/9/081 project.

The objective of the Mission was:

to get a clear picture of the Atomic Energy related

regulating and operating organization, including the

field of nuclear application, and

to gain insight into the problems related to
management of radioactive waste and spent fuel in
Ukraine in order to have the possibility to:

* appoint suitable experts for future missions and
projects,

* set proper priorities for IAEA assistance.

Since the objective, as described above, was to collect
facts necessary for future IAEA assistance in the field of spent
fuel and radioactive waste management, the Mission consisted of
three IAEA staff members and no external experts:

Mr. C. Bergman, WAMAP TC Co-ordinator, NENF/WMS,
Mr. F. TakSts, Spent Fuel Expert, NENF/NMFCT,
Mr. M. Samiei, Area Officer, TCPM.

The counterpart was the Ukraine State Committee on Nuclear
and Radiation Safety (UkrSCNRS).
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Nuclear safety issues in the Ukraine, as in many other
former USSR States, are subject to the attention of many countries
and international organizations. In the second half of this year
there was one CEC Exploratory Mission to the Ukraine to "Analyse the
Regulatory System" 16-21 August 1992, and a "Fact Finding Mission on
Long Term Effects of the Shelter of Chernobyl Unit 4" by OECD/NEA.
During the week of 2 to 6 November, a five member team from OECD/NEA
gave lectures on legal issues. In addition, many officials from
European countries have visited the Ukraine to discuss co-operation
in nuclear safety related matters. The IAEA assistance must
therefore be put into the perspective of the activities of these
other contributors and should be supplementary and not duplicating.
For this reason the area of management of wastes and spent fuel is
a suitable subject since it is not covered by any other major
contributor, except for the Chernobyl waste which was excluded from
the topics covered by the present Mission.

The Mission's programme, as carried out, is attached as
Appendix I and a list of the persons met and with whom discussions
were held is enclosed as Appendix II.

This report reflects the information given to and understood
by the writers at the time of the Mission. Since there are constant
changes in many of the areas discussed, some details may be changed
within a short time. In order to distinguish between issues related
to management of radioactive waste and spent fuel, and the overall
TC programme for the Ukraine, the latter is dealt with in a separate
section of the report. The details of the visits and the
discussions held are summarized in Appendices III and IV.

2. Present situation

2.1 Legislation and Regulations

In the Ukraine, as in many other former USSR States, the
former USSR norms have been extended to retain their validity until
such time as they are replaced by new Ukraine laws and regulations.

A draft "Law of Ukraine on Utilization of Atomic Energy and
Radiation Protection" exists. This law which has been submitted to
the IAEA in draft form for comments, will provide the basis for
management of all types of radioactive waste and spent fuel in the
Ukraine. According to the present timetable it should have been
submitted to a Committee of the Supreme Soviet by 15 November and
should be submitted to the Supreme Soviet by 1 December. It is
hoped that the law will be approved within two months.
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Based on the law, a set of regulations will be drafted, a
task which has not yet been started. The regulations are planned to
be structured to comply with the IAEA RADWASS programme.

Work on establishment of a national strategy for management
of radioactive waste and spent fuel is ongoing both within the
Academy of Sciences (Institute of Geochemistry and Physics of
Minerals) and the UkrSCNRS.

2.2 Organizations Involved in Management of Radioactive Waste

and Spent Fuel

Some of the most important organizations acting in the field
of management of radioactive waste and spent fuel in the Ukraine are
listed below (the order in which the organizations are mentioned has
no specific significance):

Ukratomenergoprom consortium:
The consortium represents the owner of the five nuclear

power plants.

Ukrainian State Committee on Nuclear and Radiation Safety:
The Committee, established in February 1992, is proposed to

be the regulatory body for nuclear safety, radiation protection and
waste management. Chairman of the Committee is Mr Nicolai A.
Shteynberg. Mrs Lyudmila Bogdan is Head of Department on Radwaste
Safety (the organization of the Committee is illustrated in Appendix
III, Annex 1). Apart from regulatory functions (licensing and
inspection) the Committee shall develop criteria, standards and
regulations for management of radioactive waste.

Ministry of Chernobyl:
The Ministry was founded to handle in a structured way the

recovery operations related to the Chernobyl accident. Since
September of this year, the RADON Consortium has been under this
Ministry. At the Ministry there is a Department of Radioactive
Waste Management (Mr. Gromok).

RADON Consortium:
Since 1962, the RADON Consortium has had responsibility in

Ukraine for collection, transport and disposal of radioactive wastes
not originating from nuclear power plants. In Ukraine there are six
such disposal locations altogether; one of which is situated in
Kiev.
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Ukrainian Academy of Sciences:
Within the Academy of Sciences there are many research

institutes doing work in the nuclear field; two of which are
mentioned below.

Nuclear Research Institute:

The institute is an important organization for research in
the nuclear field. It has a 10 MW WWR-M research reactor with
twelve hot cells, and different accelerators as main heavy research
tools. Some of its work is related to waste management. However at
present its future is unclear due to financial reasons. The
director of the Institute is Mr. I.N. Vishnevskij.

Institute of Geochemistry and Physics of Minerals,
Department of Geochemistry of Environment:
The department is the leading organization dealing with

environmental effects e.g. disposal of radioactive waste. Under
contract from the Ukratomenergoprom Consortium, it is drafting a
strategy for managing radioactive waste generated in Ukraine, both
from NPPs and from other applications. The deputy director of the
Institute and head of the department is Prof. Emlen V. Sobotovich.

During the week of the Mission, the Government formed a
Committee on the Utilization of Nuclear Energy. The chairman of the
Committee is the chairman of the Ukratomenergoprom Consortium (Mr.
M.P. Umanets). No details of the functions and responsibilities of
the new committee were available.

2.3 Generation and Management of Radioactive Waste

The main waste producers are the five NPPs in operation in
Ukraine. Very little treatment is presently done at the plants.
Liquid waste is concentrated (evaporation) and the concentrate
stored in tanks as are spent ion exchange resins. No conditioning
is yet being done. The solid waste is collected and segregated
according to activity level (dose-rate). Compactible waste is
compacted and subsequently stored in large concrete vaults
originally intended as final disposal, but now recognized as interim
stores.

Waste producers outside the NPPs (and uranium mining and
milling) deliver their waste to the RADON Consortium in their
region. Also in this case very little or no treatment is done prior
to disposal of solid waste in trenches. Liquid waste is disposed of
(now recognised as temporary stores) in large stainless steel tanks
without any treatment. Some liquid waste was used to prepare mortar
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for backfilling trenches which are filled with radioactive waste.

2.4 Management of Spent Fuel

It was planned that the fuel from almost all nuclear power
plants and research reactors would be reprocessed within the former
USSR. Different facilities were constructed or planned for this
purpose, all of which are presently located in Russia. Since last
Spring, no spent fuel can be shipped from any of the NPP sites in
the Ukraine to Russia. In some cases this has led to a situation
where the operator is violating the existing full-core unloading
capacity requirements. The present situation is described in more
detail in Annex 3 of Appendix III.

The operators of the power plants, as well as the research
organizations, are now investigating the situation and possible
solutions. Of the various alternatives, on-site dry storage of the
spent fuel is considered to be the most favoured option. Different
suppliers have already approached the Ukrainian counterparts.

3. Comments

3.1 Legislation and Regulations

The draft Law on Utilization of Atomic Energy and Radiation
Protection should be enforced without undue delay (during the
Mission comments on waste management aspects of the draft were made
to the Committee) in order to provide the proper legal basis for the
work of the regulatory body, the UkrNCNRS. There is also an urgent
need to further elaborate the waste management aspects in one or a
series of regulations.

3.2 Organizations

The Committee on Nuclear and Radiation Safety is recognized
as the (future) regulatory body in the field of management of
radioactive waste and spent fuel. There are, however, also other
organizations involved such as the Ministry of Health and local
authorities. It was recognized that the users, especially the NPPs,
are not used to a situation with an independent regulatory body of
the type to be established. Tensions between those organizations
doing research in the field and the authority were also noted. Some
of those tensions will probably be resolved when the law and
regulations are established and when discussions between the
different parts to clarify the new situation have taken place.
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One specific area where the tensions were noticeable is
regarding the establishment of a national strategy for management of
the radioactive waste and spent fuel. The UkrSCNRS does not
consider the work presently underway on establishing a national plan
(the work done by the Academy of Sciences on contract from the NPPs)
to be the national strategy to be implemented in the field of
management of radioactive waste and spent fuel.

One example of how quickly things are changing in Ukraine is
the establishment of the new Committee on Nuclear Utilization.
Although it is too early to make any comments on the new Committee,
it should be noted that it is of utmost importance to ensure the
regulatory functions (represented by the UkrSCNRS) and the
implementation function (represented by the Ukratomenergoprom
Consortium) are kept separate and are not put under a common head.

3.3 Generation and Management of Radioactive Waste.

The nuclear power plants have very limited technical systems
to treat, store and dispose of the radioactive waste generated at
the plant. Nor do specific plans exist as to how that should be
done in the future.

At present radioactive waste outside the NPPs is managed
according to old USSR principles which are not in agreement with the
present IAEA and other internationally accepted principles. There
are many improvements needed both on the principles for managing the
waste and for improvements of all major steps in the handling and
treatment of the waste, especially related to long term storage and
disposal.

3.4 Management of Spent Fuel

Especially the storage situation of spent fuel at the NPPs
is critical, and urgent improvements are required. In the long
term, it is necessary to establish a sound strategy for management
of the spent fuel arising in the Ukrainian NPPs and to have it
implemented.

4. Technical Co-operation Programme in Ukraine

4.1 General

The Mission, especially the TC Area Officer, had the
opportunity to visit the counterparts of TC projects to discuss some
current issues. In particular, since Ukraine is a recent
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beneficiary of Agency's Technical Assistance, detailed explanation
was given about programming and implementation aspects of TC
projects. In addition, the visits and discussions enabled the
travellers to get a clearer picture of the structure and
responsibilities of the country's regulatory and implementing
organizations involved in the nuclear programme and other
applications, their activities and needs, and some details of their
future prospects. As the political situation and governmental
organizations are under constant change in this present transitional
period, it was essential to gain information about possible courses
of action which may affect the Agency's programmes with Ukraine over
the next few years. It is considered that the Mission was very
useful in that context.

The UkrSCNRS is acting as the governmental authority vis-a-
vis the Agency and thus all the technical co-operation projects are
(and should be) implemented in close co-ordination with them.
During the present Mission, current and proposed TC projects for
1993-94 were discussed with the UkrSCNRS and the projects' main
counterparts.

The Area Officer also had the opportunity to brief the
responsible persons at places visited about the Agency's technical
co-operation programme and the possibilities it afforded developing
Member States through its TC projects. In particular, the biennial
cycle for TC projects programming and implementation, and various
sources of TC funding were explained in detail. During the
discussions it emerged that some of the counterparts would be
requesting assistance in connection with the nuclear power programme
as a result of the country's improved safety requirements in
addition to the proposed 1993-94 projects. In all places it was
clearly stated that TC's Reserve Fund mechanism was limited and
could only address very urgent issues in a few countries each year.
For all other matters and problems requiring technical assistance,
they should use TC's next regular programme for 1995-96 for which
requests could be submitted up to 31 December 1994.

A summary of the current projects which have been proposed for
1993/1994 and some potential future TC projects is given in Appendix

IV.

4.2 Areas in need of Urgent Technical Assistance

In this part a summary of all requests for additional assistance
made to the Mission during the various visits and discussions is
presented. It is hoped that this summary would be helpful in
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clarifying the overall picture in one of the newly emerging
countries with the largest nuclear programme outside Russia.

4.2.1 The UkrSCNRS

Apart from the safety missions proposed for the 1993-94 cycle,
the UkrSCNRS, according to its Chairman, would require IAEA's urgent
technical assistance in the following areas :

a) Expert advice on the establishment of an effective
organizational structure for UkrSCNRS;

b) Fellowship training and scientific visits for its
staff at regulatory bodies and research
institutions of Western countries;

c) Expert advice on the elaboration of a national
system of nuclear safety regulations and
standards, conforming with NUSS recommendations
and practices in Western countries.

Primary advice would be required on
• development of a national policy on the safe

utilization of nuclear energy,
• elaboration of a national nuclear legislation,
• development of improved nuclear safety

regulations.

As an immediate input, the UkrSCNRS is requesting that it be
provided with full sets of all safety related documents published by
the Agency, i.e. NUSS (English and Russian), Technical Report
Series, etc.

d) One-month IAEA fellowship for UkrSCNRS TC
liaison officer in Vienna to get familiarized
with the Agency and particularly the Technical
Co-operation Department;

e) Assistance in relation to spent fuel and waste
management programme is presented in part six.

4.2.2 Nuclear Research Institute

During the discussions at the Institute, it was understood that
no additional urgent assistance would be requested. However, one of
the proposed projects for 1993-94, UKR/9/002 - Radiation Protection,
would have to be partly reformulated to take into account the
country's changing situation since the original request was
submitted. It was agreed that the first activity for this project
would be an expert mission (T.O. or outside expert) in January 1993
to define a clear work plan.
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4.2.3 Kiev Radwaste Repository "RADON"

As a result of the increased awareness of the public and the
proposed establishment of more acceptable safety rules, this
repository would be required to submit a safety assessment report
and, as the Mission was told, might even be required to be moved to
a remote location. Assistance would be requested if such issues
become very urgent. "RADON" management and the UkrSCNRS were
advised to submit their request for the regular 1995-96 programme.
Scientific visits may be requested earlier.

4.2.4 Ukrainian Academy of Sciences

There are many institutions functioning in connection with the
Ukrainian Academy of Sciences. During discussions with
representatives of the Academy, several of these institutions were
present which expressed an urgent need for Agency assistance in the
form of training and expert advice. In particular, representatives
from the Institute of Geochemistry and Physics and Minerals at the
Academy who have been contracted by the operators of the NPPs to
develop a waste management programme for them, requested that
possible avenues be found to assist them on some aspects of the
radwaste management in the country. The Area Officer informed them
that they could, as a first step, participate in the on-going
regional project "RER/9/010 - Advice on Waste Management for WWER-
type Reactors". Additionally, for the problems related to spent
fuel they could participate, subject to availability of funds, in
"RER/9/021 - Interim Storage of Spent Fuel for Nuclear Power
Plants". Scientific visits could also be requested under the
regional project. Professor Sobotovich, Deputy Director of the
Institute, stated that they might request a Reserve Fund project in
connection with waste management issues in early 1993.

5. Meeting with UN Resident Representative.

The Mission paid a visit to the UN office in Ukraine and met
with Mr. Bogdan Lisovich, Deputy Resident Representative. Several
points were raised during the meeting, the most important of which
were the following :

For future Agency missions the UN office would be willing
to offer its assistance for organizing meetings with the
local authorities, meeting mission members at the airport,
and arranging cheaper hotels (presently the hotel cost is
around $ 200/night).
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- UN office would be willing to co-operate with the Agency
in matters related to the implementation of technical co-
operation projects, organization of workshops, etc.

Concerning the Agency's possible assistance to the newly formed
republics in the former Soviet Union, the UN office believed
they could also be of some help to the Agency in organizing
contacts, meetings etc. with representatives of other
republics.

6. Conclusions and recommendations

The Ukraine is in a state of rapid transition in all nuclear-
related areas. There is a great need for international co-operation
in all fields related to management of radioactive waste and spent
fuel; legal, organizational as well as technical. Many countries
and international organizations such as CEC, OECD/NEA are presently
discussing co-operation projects with Ukraine. IAEA co-operation
should supplement rather than duplicate existing programmes.

Before an extensive programme is established it is necessary to
clarify the regulatory and organizational situations. There are,
however, a number of urgent areas which should be considered by the
IAEA, if a request for assistance is made. These are:

International review of a national strategy for management of

radioactive waste and spent fuel in Ukraine;

Establish a regional programme to improve radioactive waste
management within the RADON system in the former USSR States
and to evaluate the existing disposal sites;

Assistance in defining the technical requirements for spent
fuel interim storage;

Consider a WAMAP Mission, if requested, when the national
strategy, regulatory base and organizational responsibilities
are clarified;

Recommendations on TC assistance not related to management of
radioactive waste and spent fuel are summarized in 4.2.

Improved knowledge, especially in English, among the national
experts in the field of management of radioactive waste and spent
fuel in the Ukraine is necessary in order to facilitate exchange of
information, scientific visits, fellowship and other TC related co-
operation.
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APPENDIX I

PROGRAMME FOR THE FACT FINDING MISSION TO UKRAINE,
9-13 NOVEMBER 1992

Monday, 9 November

Discussions with the chairman and senior representatives of the
Ukrainian State Committee on Nuclear and Radiation Safety.

Travel to the Rovno Nuclear Power Plant.

Tuesday. 10 November

Visit to Rovno Nuclear Power Plant and discussions with managers and
staff on radioactive waste and spent fuel management and on
technical co-operation issues.

Travel to Kiev.

Wednesday, 11 November

Visit to the Nuclear Research Institute of the Ukrainian Academy of
Sciences and discussions with senior staff on radioactive waste and
spent fuel management and on technical co-operation issues.

Visit to the radioactive waste repository of the Kiev RADON
Consortium and discussions with the senior staff from the RADON
Consortium and one representative of the Ministry of Chernobyl on
radioactive waste management and technical co-operation issues.

Thursday, 12 November

Discussions with senior representatives of the Institute of
Geochemistry and Physics of Minerals of the Ukrainian Academy of
Sciences and with one representative of the Kharkov Institute of
Physics and Technology on waste management and technical co-
operation issues

Discussions with representative of the State Committee on Nuclear
and Radiation Safety on practical aspects of IAEA Technical Co-
operation.

Friday. 13 November

Concluding discussions with chairman and senior representatives from
the Ukrainian State Committee on Nuclear and Radiation Safety

Discussions with the UN Resident Representative.
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PERSONS MET AND WITH WHOM DISCUSSIONS WERE HELD DURING THE
FACT-FINDING MISSION TO UKRAINE, 9-13 NOVEMBER 1992

Ukraine State Committe on Nuclear and Radiation Safety

1.

2.

3.

4.

5.

6.

7.

Mr. N. Shteynberg

Mr. G.A. Kopchninsky

Mrs. I. Pashnitskaya

Mrs. L. Bogdan

Mrs. H. Mykolaychuk

Mr. V. Voytenko

Mr. Tatarinov

Rovno Nuclear Power Plant

8. Mr. N.A. Fridman

9. Mr. I.A. Mogila

10. Mr. O.A. Sockolov

11. Mr. V.A. Kalashnik

12. Mr. V. Sukhoruchko

13. Mr. A.V. Koritskiy

Chairman of the Committee

First Deputy Chairman of the
Committee

Deputy Chairman on Radiation
Protection

Head of Department on Radwaste
Safety

Chief Expert of Department on
Radwaste Safety

Chief Expert of Department on
Radwaste Safety

Head of Department for External
Affairs

Chief Engineer

Deputy Chief Engineer, Operation

Chief of Nuclear Safety
Department

Deputy Chief of Decontamination
Department and Solid Waste
Treatment

Expert on Solid Waste Treatment

Deputy Chief of Chemistry
Department

Nuclear Research Institute of Ukrainian Academy of Sciences,
Department of Nuclear Energy

14. Mr. V.I. Gavrilyuk

15. Mr. I.M. Tiagunov

16. Mr. S.I. Azarov

17. Mr. V.N. Shevel

Head of Department

Head of Division of Nuclear Fuel
Cycle and Radioactive Wastes

Chief Engineer

Responsible for radiation
protection at the reactor
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18. Mr. V.N. Podgorny Responsible for radiation
protection at the material
research laboratory

Radon Consortium

19. Mr. V.I. Cherednichenko Chief Engineer

20. Mr. A.V. Kupriyanov Head, Central Radiation
Protection Laboratory

21. Ms. L.I. Sevchenko Head, Radioactive Waste Disposal

Unit

Ministry of Chernobyl

22. Mr. N.N. Melnikov Section Head, Waste Management
Department

Institute of Geochemistry and Physics of Minerals, Department
of Radiochemistry of Environment

23. Mr E.V. Sobotovich Head of Department and Vice-
Director of Institute

24. Mr. I.F. Vovk Head of laboratory of
decontamination and radioactive
waste disposal within the
Department

Kharkov Institute of Physics and Technology

25. Mr. V.P. Kancedal Head of Department of Gasostatic
and Plasma Technology within the
Institute

UN Resident Representative

26. Mr. B. Lisovich Deputy Resident Representative



APPENDIX III

VISITS AND DISCUSSIONS ON SPENT FUEL AND WASTE MANAGEMENT DURING
"FACT FINDING MISSION" TO THE UKRAINE, 9-13 NOVEMBER 19 92

1. Introductory discussions at the Ukrainian State Committee on
Nuclear and Radiation Safety (UkrSCNRS)

An overview of the waste management and spent fuel problems was
presented by Mr Shteynberg. The Committee covers all areas from
uranium mill-tailing problems from mining and production of yellow
cake (which was sent to Russia for further processing) up to storage
and disposal of spent fuel and radioactive waste. Two important
reasons for the problems are:

In Ukraine the old system inherited from the former USSR is

still in operation,

Before 1984 there was no accounting system for radiation
sources in Ukraine. Therefore there are probably many spent
sources unaccounted for.

Areas which, according to Mr Shteynberg, should benefit from
IAEA assistance are:

a. Waste management strategy. The UkrSCNRS has initiated the work
to draft a waste management strategy encompassing a number of
national experts. They hope that draft will be available
during spring 1993. Agency assistance would be appreciated in
order to:

* Advise on methodology to prepare a national strategy for
radioactive waste management,

* Analyse the strategy drafted, considering the specific
national situation, e.g. the large area of the country,
all existing waste, the former structure of handling of
radioactive waste etc.

b. Legislation. The UkrSCNRS is at present drafting a new law on
"Utilization of Atomic Energy and Radiation Protection" which
also includes paragraphs on waste management which will be
presented to the Supreme Soviet (parliament) in December 1992.
After that they must draft Codes and Standards on the subject.
For the legal system they are considering using the IAEA
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RADWASS programme as a base, but it is necessary to have
assistance with the task of converting a recommendation (IAEA
documents within the RADWASS series) into regulations (Ukraine
Codes and Standards). Therefore, it would be of advantage for
them (as well as for the Agency) if Ukrainian experts could
participate in the RADWASS programme. A specific request to
this effect was made by the Ukrainian side.

c. Organization. Organization of both the regulatory and
operational parts of the national management of spent fuel and
radioactive waste must be developed in order to optimize the
work. Agency assistance can be of great value here.

d. Spent fuel management. It is necessary to establish interim
storage of spent fuel in RBMK and WWER reactors in the Ukraine
considering the fact that the previous option to send the spent
fuel to Russia no longer exists due to a new Russian regulation
(on Protection of the Environment) forbidding radioactive waste
and spent fuel to be taken to Russia. The three main opinions
investigated are:

- regional, dry (Away From Reactor) storage facility;
regional, wet (AFR) storage facility;
storage in containers at each site.

All options require years of preparation, licensing and
construction, after a decision is made. It is therefore
essential to resume spent fuel shipments to Russia in the
meantime.

No decision has yet been reached as to the final solution: both
reprocessing (in Russia or elsewhere) and direct disposal can
be implemented. Additional details on the present spent fuel
situation in the Ukraine are given in Annex 3.

e. Training. Training of national specialist(s) is necessary on
all levels including the following:

* Waste management expert in the regulatory body,

* National expert in management of radioactive waste

(technical experts),

* Scientific problems related to waste management and
disposal,
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* Design and operation of waste treatment and disposal
facilities.

f. Understanding of IAEA TC work. In order to make proper use of
the possibility of IAEA technical assistance, it is necessary
that the Ukrainian counterparts understand how the Agency
technical co-operation operates and what is required from the
Member States in order to facilitate implementation of TC-
projects.

2. Visit to the Rovno Nuclear Power Plant

All nuclear power plants (NPPs) in Ukraine belong to the
Consortium Ukratomenergoprom (Head Michail Umanets). Annex 2
describes the operational plants belonging to the Consortium.

During the visit at the Rovno plant the Mission had discussions
with six persons from the plant and made a visit to the storage for
radioactive waste and to the reactor hall where the spent fuel is
stored. The information received is summarized below.

At Rovno two WWER-440 units were taken into operation in 1980
and 1981 respectively. One WWER-1000 rector was commissioned in
1986. The second unit was frozen by a moratorium in 1990. It can
be taken into operation one year after a decision is made according
to the manager. The Rovno NPP was the first plant in the USSR to
call for an OSART mission. It has also been the subject of other
IAEA Missions.

It is the responsibility of the plant to manage the waste
generated at the plant. The responsibility ends when the waste is
solidified (for the liquid waste) according to the procedure
prescribed by the constructor and placed in the store and, for solid
waste, when the waste is placed in storage. It is not clear who
takes over responsibility when that has been done. Responsibility
within the plant to manage the waste lies with the Decontamination
Department for the solid waste and for storage of all solidified
waste and with the Chemistry Department for managing the liquid
waste. According to the organizational scheme, both are the
responsibility of the Chief Engineer.

The solid waste generated is segregated into compactible and
non-compactible waste. The two groups are further segregated into
low, intermediate and high level wastes. Waste with dose rate 0.3-
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30 mrem/h is classified as LLW (below 0.3 mrem/h it is not
considered radioactive), 30-1000 mrem/h as ILW and more than 1000
mrem/h as HLW. The waste is packed in plastic bags and transported
to the storage building where the compactable waste is compacted
giving waste units of 40 x 40 x 40 cm3. The waste is stored in
concrete vaults with a volume of 400 m3 each. Annual production of
solid waste (after compaction) is 60-80 m3.

Although the store was originally (most likely) considered to
be a disposal facility (by the constructor) it is now recognized
that the waste eventually has to be transferred to a national
repository. A discussion on the siting of such repository has been
initiated and one of the areas considered for a shallow land
repository is the 30 km zone around the Chernobyl reactor.

Around the store for solid waste, test wells have been drilled
and been equipped with detectors to monitor the activity in the
groundwater underneath the store.

Liquid waste is treated by evaporation, resulting in
concentrates which are collected in tanks, or by ion exchange
resins. Spent ion exchange resins are stored in tanks. Up to now
no concentrates or resins have been solidified. The NPP is
installing a bitumenizer for solidification of the concentrate.
This equipment is now being tested with water and will be tested
with pure bitumen during December. Hopefully it will be taken into
operation in early 1993. Solidification is considered to be a
problem, especially solidification of ion exchange resins. One of
the detailed problems which was mentioned was crystallization in the
tanks used for storage of the concentrates.

The spent fuel situation at Rovno power plant is described in
Annex 3.

The short tour around the plant gave the impression of a clean

facility.

Areas mentioned by the NPP managers potential for IAEA co-
operation are:

- Policy and strategy (in co-operation with the regulatory body)
on management of spent fuel and radioactive waste;
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- Solution of detailed technical problems in management of the
waste especially solidification of liquid (including spent
resins) waste;

Interim storage of spent fuel.

2.1 Comments

The NPP has not yet implemented a proper waste treatment system
for managing the radioactive waste arising. The lack of a clear
strategy for management of the waste generated is a problem. Before
that is established it is difficult to optimize the technical
solutions to the different detailed problems which exist in the
field of waste management. The strategy, however, should be based
on regulations issued by the regulatory body which has not yet been
done. Co-operation between the regulatory body and the NPPs should
be established on this issue. There is an urgent need for
assistance in this field.

3. Visit to Nuclear Research Institute of the Academy of Sciences

At the Institute there is a WWR-M type research reactor, of 10
MW. The reactor is used for scientific research, for radioisotope
production and for material testing (although it is not a Material
Testing Reactor). There is a Hot Cell line, capable of handling up
to 92,000 Ci (MCo equivalents). There is a channel to one of the
cells leading directly from the reactor, permitting test samples to
be sent directly.

Research was previously done on behalf of the Kurchatov
Institute in Moscow, but there will be a meeting at the end on
November to discuss pressure vessel material testing for the
Ukrainian NPPs without going via Moscow. Roughly 30 persons are
involved in the material research.

The hot cells are also used for taking out radioactive sources
from industrial gauges. About 50 emptied gauges were lying in one of
the rooms.

The material research group, like the whole Institute, is at
present facing a difficult time since the funding for the research,
which previously came from Moscow, must now to a large extent come
from Ukraine.
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The radioisotope production, for use in Ukraine, is """To (from
"Mo produced by irradiation of enriched 98Mo) , 51Cr, 32P and 33P. The
Ministry of Health has not approved the production of e.g. 131I for
medical use in Ukraine. This isotope is imported (from Russia). At
present the reactor is also producing isotopes for Hungary.

Radioactive metal waste from the material testing is stored in
four specially constructed vaults, two with a volume of 280 m3 each
for LLW, one with a volume of 260 m3 for ILW, and two with a volume
of 40 m3 each for HLW. They are made of steel lined heavy concrete
(1-1.5 m thick walls). The waste is packed in metal containers
before being dumped into the vaults. Each package is marked and a
record is kept of its contents at the Institute. One man is
responsible for that work.

The radioactive waste from the other activities at the

Institute is sent to RADON for disposal.

The work is licensed (licence valid for three years) and
controlled by the City Health authority. Also the State Committee
for Nuclear and Radiation Safety is inspecting the work.

Although the store at the Institute was originally constructed
to be a disposal site, it has been realized that the waste will
probably have to be moved to a national repository at a later stage.
The Institute is still dumping radioactive waste into the vaults.

The personnel at the Institute expressed their belief that part
of the Institute will be transformed into an Atomic Energy
Commission or an Atomic Energy Research Institute which should be
the official counterpart to the IAEA. There was clear competition
between the Institute and the State Committee on Nuclear and
Radiation Safety regarding some functions.

3.1 Comments

The Institute is the main producer of radioactive waste apart
from the nuclear power plants. It has some heavy equipment useful
for nuclear research including handling of radioactive waste. Due
to uncertainties of future financing of the Institute, there seems
to be little long term planning done. The Institute is competing
with the UkrSCNRS to be the official counterpart to the IAEA.
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4. Visit to RADON

In Ukraine, as in all former USSR republics, radioactive waste
generated outside the nuclear power plants is managed through the
RADON Consortium, an organization set up in the early 1960s. In
Ukraine there are six disposal sites for radioactive waste generated
in medical, industrial and research use of radionuclides and from
research reactors operated by the RADON Consortium. Each facility
has to collect, transport and dispose of the waste generated within
its area. The largest facility is located within the city of Kiev.
According to the established rules, material is radioactive if the
activity concentration is above 75 kBq/kg. If it is below that, the
waste is treated as non-radioactive and RADON can even refuse to
accept such waste for disposal.

Up to September of this year, the Radon Consortium was under
the Ministry of Social Welfare but now it is under the Ministry of
Chernobyl.

In the six RADON facilities the following quantity of waste is

stored altogether:

3700 tonnes of solid waste (1800 is in the Kiev facility)

700 m3 of liquid waste (400 m3 in the Kiev facility)

Total activity is 125 kg radium equivalents (41.1 in the Kiev
facility) . The main radionuclides are '"Co and 137Cs.

The annual quantity received at the Kiev facility is, 15-20
tonnes of solid wastes and 1.5 tonnes of liquid.

The Kiev facility started operation in 1962 in accordance with
the construction concept developed in 1957. There was a major
reconstruction in 1978, and in 1986 two additional concrete trenches
were built for disposal of solid waste and two additional tanks
installed for liquid waste. The area of the site is 7.4 ha and for
the operation there are two engineers and three workers. In
addition there is security personnel.

For the waste delivered, RADON takes a symbolic fee (the main

cost is covered by the tax money). RADON is forced to accept

radioactive waste generated in the area. It sets up contracts with
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the waste producers and collects waste on request from them. There
is no processing of the waste at the site, only disposal.

For L&ILW there are concrete trenches constructed, each with a
volume of 200 m3. For the HLW there are six small underground vaults
constructed, each with a volume of 190 litres.

Upon arrival, the waste is dumped into a trench. When a tranch
is full, concrete is poured in to fill the empty space (liquid waste
is used to prepare the mortar). Because of public discussions,
RADON may have to move outside the city and have therefore not
continued with the concept of filling the empty space. They have
also started to plan for the establishment of the facility
elsewhere.

Liquid waste is stored in 200 m3 underground steel tanks. The
activity concentration is 3.7-37 kBq per litre and the main
radionucl ides are 137Cs and '"Co. They have realized that the waste
will eventually have to be removed from the tanks and conditioned.
A research institute is presently studying the problem and will
propose a solution.

For demounting sources from industrial gauges a small
gammacell, capable of handling gammasources with an activity of up
to 7 Ci (of 137Cs) , has been constructed. Apparatus containing
sources with higher activity has either to be disposed of as a whole
or sent to the Nuclear Research Institute in Kiev to be unpacked in
its hotcell. The naked sources are disposed of in the vaults for
HLW and the lead container (it might even be depleted uranium) is
stored in a heap because RADON is forbidden to melt and reuse the
containers.

For transport the RADON has a carpark with a tankcar, a lorry
with a special shielded container and a number of smaller vehicles.

Before waste is transported, the waste producer must send
documentation of the waste to RADON. The RADON personnel control
the waste against the description and measure doserates. In 10% of
the cases they also open packages to inspect the waste inside to see
that it matches the description. No radionuclide-specific
measurements are done by RADON.

Apart from managing waste, personnel from RADON are also

requested by the police to assist in criminal investigations from
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time to time. Over the last three years that has happened about 2 5
times.

For environmental control the RADON staff measures soil,
groundwater, surface water and rain (at present however, they can
not measure pure beta emitters). There are also a number of wells
surrounding the trenches and tanks. Apart from water taken close to
one trench, no increased activity concentration has been detected.
The same results have also been achieved by the City Health
Organization and an independent environmental protection group.

In the close vicinity of one trench, tritium has been measured
in concentrations close to the limit, which is 140 kBq/litre. The
origin is waste with high tritium content coming from the Nuclear
Research Institute in Kiev. RADON is no longer accepting such waste
and the Research Institute is working on a method to isolate the
tritium.

The RADON facility has rather old equipment for its

measurements and the recordkeeping is still paperbased.

4.1 Comments

The Radon facility is operating according to a strategy
established during the 1950s. The equipment is not up to date.
There is a large need for improvements both in the strategy for
collection, treatment, storage and disposal of the waste generated
and in the technical means to implement the strategy. Although the
Mission only visited one site, it is known that all RADON facilities
are working according to the same principles and probably also have
similar old equipment. No safety assessment, according to modern
terminology, has been made of the disposal facilities. Improvements
of RADON facilities and their way of working could be a suitable
subject for a regional project since other former USSR States are
also in a similar situation.

5. Discussion with a representative of the Kharkov Institute of
Physics and Technology

A representative of the Institute of Physics and Technology
presented the work done by the institute on studies of SYNROC, a
matrix potential for incorporation of HLW for disposal. In total
about 50 persons are involved in that work. They are mainly
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financed by the Ministry of Chernobyl, Ministry of Economics and
State Committee of Science and Technology of Ukraine, but also by
individual research contracts with other organizations.

5.1 Comments.

Although it was not possible to make any evaluation of the work
done by the Institute, it is obvious that they have a large
potential in their special field, because they have managed to keep
a large group working in a specific area and also managed to get
financial support for that.

6. Discussions with representatives of the Institute of

Geochemistry and Physics of Minerals of the Ukrainian Academy

of Sciences

The Institute (and its Department of Radiochemistry of
Environment) is the leading organization in Ukraine working in the
field of environmental effects of radioactive material including
transport of radionuclides in the environment.

Under contract from the Ukratomenergoprom Consortium
(representative of the owner of the NPPs), the Institute (or the
Academy of Sciences) is preparing a strategy/concept for management
of spent fuel and radioactive waste (the contract has wider scope,
but spent fuel and waste management are important components). The
Institute has also involved other institutes and organizations in
the work. The UkrSCNRS has participated, but mainly in defining
terms and not in the actual work on principal matters. According to
the plan, the draft shall be presented to the Ukratomenergoprom
Consortium in January 1993. After their review it will be given to
the First Deputy Prime Minister for consideration. There were no
plans to let it pass the UkrSCNRS which is the regulatory body.

The Academy of Sciences is promoting long term improvements in
waste management by encouraging new chairs at universities; for
example in Radiochemistry at the University of Kiev, in Treatment of
Radioactive Substances at the Kiev Polytechnical Institute, and
Radiation and Nuclear Techniques at the University of Kharkov.

Waste management issues mentioned which are in need of urgent
attention are:
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Management of liquid waste. The storage capacity available
will only last for another few years and at present there exist
no proven techniques in Ukraine.

- Evaluation and, if required, remedial actions of the sites
around Chernobyl which were used for disposal of waste during
the initial clean up activities. In total there are 700-800
different disposal sites inside the controlled zone and 70-80
outside.

6.1 Comments

The Institute is working on a strategy which is not co-
ordinated with the corresponding work done by the UkrSCNRS, although
both parties should know about the work done by the other.

7. Concluding discussions with the UkrSCNRS

The following organizations in Ukraine are of main importance

for management of spent fuel and radioactive waste:

- Ukratomenergoprom Consortium representing the five NPPs in
Ukraine;

The Ukraine State Committee on Nuclear and Radiation Safety
(UkrSCNRS);

Committee of Nuclear Utilization (A Committee established by
the Government during the week of the Mission).

- Ministry of Chernobyl (ministry responsible for managing
radioactive waste);

RADON Consortium, responsible to the Ministry of Chernobyl,
responsible for storage and disposal of radioactive waste
outside the NPPs;

Nuclear Research Institute of the Academy of Sciences in Kiev.

Research in the nuclear area including waste management;

- Kharkov Institute of Physics and Technology. Research in the

nuclear including waste management;
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- Institute of Geochemistry and Physics of Minerals of the
Academy of Sciences in Kiev. Research in the field of
environmental effects of radioactive materials and safety
assessment for waste repositories.

There are many countries and organizations willing to establish
co-operation with Ukraine in the field of nuclear safety and some of
them also in the field of management of spent fuel and radioactive
waste. Only the UkrSCNRS can co-ordinate efforts in these fields.

The UkrSCNRS plans to establish a national strategy for
management of spent fuel and radioactive waste have been sent to the
Government for comments. Ms. Bogdan is responsible for the work (it
has not been started because no reply from the Government has yet
arrived). It was clearly pointed out that the work done by Prof.
Sobotovich is not the national strategy which the regulatory body is
trying to establish.

The delegation was informed that the operator and the
authorities plan to invite tenders for the spent fuel interim
storage technologies. This is an important issue for all nuclear
power plants, a safe and economic solution has to be found. Having
no experience in tendering invitations of this kind, and knowing the
variety of the existing storage technologies, they would like to
consult with the IAEA before issuing the technical evaluation phase.

Although storage facilities have been licensed in different
countries, they are licensed according to different regulations and
there may also be other country specific requirements. It is
therefore not possible to take one existing option and directly
transfer it to Ukraine. There must be a specific solution for
Ukraine.

The UkrSCNRS was informed about the IAEA spent fuel storage
safety documents being prepared by NENF. The advanced draft will be
made available to them during 1993.

Detailed discussions on a Ukrainian request in this area can be
held during the visit of Mr. G.O. Kopchinsky, First Deputy Chairman,
to the IAEA between 30 November and 2 December 1992.
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Annex 2

Nuclear Power Plants in Ukraine

The nuclear power plants (NPPs) belong to the Consortium
Ukratomenergoprom (Head Michail Umanets). The Consortium has the
following operational NPPs.

Name of the plant

Chernobyl

Khmelnitsky

Rovno

South Ukraine

Zaporoshye

No. of
operating
units

2

1

2
1

3

5

Type

RBMK-1000

WWER-1000

WWER-4 4 0
WWER-1000

WWER-1000

WWER-1000

Remarks

To be shut down at the
end of 1993

3 units frozen in 1986
by a moratorium until
1995

1 unit frozen in 1990 by
a moratorium

1 unit is frozen

1 unit is frozen



APPENDIX III
Annex 3

SPENT FUEL SITUATION IN UKRAINE

In addition to the nuclear power reactors listed in Annex 2,
there is a WWR-M type research reactor in Kiev, an undisclosed
research reactor and a critical facility at the Sevastopol Naval
Research Centre. The last are not listed in the IAEA Research
Reactor Index.

The management of the spent fuel, from the different types of
reactors was arranged in the following way:

1. It was not planned to reprocess the fuel from the RBMK reactors
(Chernobyl). A wet away-from-reactor (AFR) storage facility was
constructed at the site; and fuel from the at-reactor (AR) pools was
unloaded for long-term storage. At Chernobyl the AR-pools contain
5000 assemblies, the AFR has 12000. The total capacity of the AFR
storage is 20000 assemblies. The competent Ukrainian Authorities
plan to discuss their future actions related to the spent fuel in
accordance with the overall decommissioning plan of the Chernobyl
site. Direct disposal of the fuel is being considered.

2. The fuel from the two WWER-440 units of the Rovno NPPs as well
as from the WWER-M research reactor in Kiev after three years
cooling, was transported to the Chelyabinsk (Krystym) facility in
Russia where reprocessing of these fuels has been done for many
years. The capacity of the facility is reported to be 400 tHM/y
which should be enough to cover the needs of all reactors from the
former USSR and Eastern Europe.

According to an environmental protection law, passed by the
Russian Parliament in March 1992, the Russian enterprises cannot
accept radioactive waste or other nuclear materials from any foreign
country. The research reactor operator in Kiev managed to send many
spent fuel assemblies to Chelyabinsk, but both WWER-440 units at
Rovno are in a difficult situation. Their spent fuel storage racks
at each reactor, capable of holding about three discharges, are
full. During the last refuelling (Summer 1992), the fuel had to be
placed in the emergency core unloading racks. This means that both
units are presently operated in violation of the full-core discharge
capability requirements of the existing regulations.

Nevertheless, the operators seemed to be optimistic that as
soon as they receive the transport casks, delayed now with spent
fuel in Paks, Hungary, they will be able to negotiate a shipment of
the spent fuel from Rovno to Russia.

3. The receipt storage and reprocessing of the spent fuel of the
WWER-1000 reactors was planned at the Krasnoyarsk nuclear fuel cycle
complex. The construction of the facility with a capacity of 1500
tHM/y was stopped, and only the spent fuel receiving pools were
finished. Fuel from all WWER-1000 units is accumulated here. The
problem for the Ukrainian reactors resulted from the refusal of the
Krasnoyarsk local government to accept Ukrainian fuel. The
Khmelnitsky NPP is reported to have already lost full core discharge
capability. The WWER-1000 unit of the Rovno NPP we visited has
space for almost one full core discharge. In case of emergency, the
plant can use its own six pieces of TK-13 transport containers in
which fuel can also be stored.
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Regarding the WWER-1000 unit, the operator hopes to resolve the
dispute with Russia and renegotiate the reprocessing contract.

In all cases for the Ukraine the new type of reprocessing
contract will stipulate the return of high level wastes.

The use of the recovered plutonium was mentioned during the
discussion. Mr. Shteynberg said, that the anticipated contract does
not consider the value of fissile plutonium in the spent fuel, and
the manufacturer of fresh fuel is not yet ready to offer MOX fuel.
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TECHNICAL CO-OPERATION PROJECTS

1. On-qoincr Projects

1.1. UKR/9/002 - Radiation Protection

This project started in 1991 as a Reserve Fund project at the
request of the Ukrainian Government to advise on long-term measures
for radiation monitoring and protection and to improve radiation
spectrometry measurement facilities. Its main counterpart is the
Nuclear Research Institute of the Ukrainian Academy of Sciences,
Kiev. During the mission the Institute was visited and discussions
were held with Messrs. Velayenvenko and Tatarinov. They expressed
their gratitude to the Agency for timely and valuable provision of
assistance through this project. It was agreed that the project had
achieved all its objectives and could be closed after the
termination of the fellowships. A new larger project with the same
number and title will be operational, subject to the Board of
Governor's approval, from January 1993 onwards. Total funds
disbursed until now are $94, 000.

1.2. DKR/9/003 - Nuclear Safety Review Mission to NPPs

This Reserve Fund Project was opened in 1992 at the request of
UkrSCNRS to enable two ASSET Missions to Chernobyl-2 and Khmelnitsky
NPPS. Both missions were carried out during 1992 and their
respective reports have already been submitted to the Government.
At Rovenskaya NPP (which was visited during the present mission),
the plant manager and his deputy expressed their satisfaction with
the safety missions carried out in 1991 and expected that this type
of safety mission would continue in the future (a type R ASSET
mission has been requested for 1993). Total funds disbursed under
UKR/9/003 are $41, 000.

2. 1993-94 Projects.

2.1. UKR/0/002 - Establishing a National INIS Centre

The objective of this project is to upgrade the existing INIS
Centre at the Kiev Nuclear Research Institute. During the visit to
the Institute, Mr. Trofimenko, project counterpart, said that
through this project, they intended to provide up-to-date service to
potential users in the country, to stimulate research-oriented
activities requiring the INIS system, and to facilitate information
exchange between the Ukraine and the outside nuclear community. The
Institute for Theoretical Physics and the Physio-Technical Institute
in Kharkov, where INIS Centre branches already exist, would also
collaborate in the project. Total funds allocated to this project
are about $90, 000 for one year.

2.2. UKR/9/002 - Radiation Protection

This is the continuation of the Reserve Fund project UKR/9/002.
The Kiev Nuclear Research Institute will continue to conduct a
programme of environmental radiation sampling in certain regions of
high radionuclide contamination. A large number of measurements are
to be taken in constructing a map of radionuclide concentrations,
particularly the distribution of strontium-90, caesium-137 and
plutonium. The project is intended to upgrade the capabilities of
the Institute to handle the increased workload foreseen and
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radiocheraical analysis requirements. The UkrSCNRS will closely
collaborate with the project participants. The project results
will help UkrSCNRS to take appropriate actions regarding the
environmental and human health risk factors. Total funds allocated
to the project are about $650, 000 for four years.

2.3. DKR/9/004 Nuclear Safety Review Missions

Through this project the Agency will continue to provide the
Ukraine with operational safety missions in 1993-94. During the
discussions with the UkrSCNRS, Mr. Shteynberg, the Chairman,
requested that the programme of missions under this project be
changed in view of the decision taken recently by the Ukrainian
Parliament to put all Chernobyl NPPs out of operation by the end of
1993. The proposed ASSET and OSART missions should instead go to
other WWER-type reactors (Khmelnytsky, Rovno, etc.). Mr. Shteynberg
indicated that in a recent letter to the Agency's Director General
he requested provision of operational safety missions to all
Ukrainian NPPs during 1993-94. It was expected that this would
enhance the operational safety of their NPPs and contribute to the
safe and reliable use of nuclear energy in Ukraine. Total funds
allocated to this project are $120, 000 for two years.

2.4. UKR/9/005 - Chernobyl Post-Accident Environmental
Monitoring

Through this project a national training course will be
organized in Kiev to review progress and experience gained on
environmental radiation monitoring related to the accident at
Chernobyl NPP. International experts and especially the US
Environmental Protection Agency would be involved in lecturing and
in practical demonstrations of monitoring equipment and
environmental decontamination technology. Total funds for this
project are $21, 000 in 1993.

C. Bergman/eh/2702


