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ABSTRACT

The wastes generated from nuclear power plants have a very large diversity, and can be
grouped into non-radioactive and radioactive wastes. These two types are manipulated
completely different ways from each other.

Among radioactive wastes, solid radioactive wastes are important, because of their
diversity, their method of treatment and of their volume compared to the others types.

The strategy for their treatment and characterisation has a dynamic character and allows
modification after the identification of new solutions at the international level, or after the
production of new waste types.

The Radioactive Waste Management concept for Cernavoda NPP established the
general approach required for the collection, handling, conditioning and storage of radioactive
wastes, while maintaining acceptable levels of safety for workers, members of the public and
the environment.

The radioactive waste management programme has the following major characteristics:
- Plant operation at all times ensures that radioactive wastes are minimised,
- Procedures are established to ensure that radiation doses to operating staff and

members of the public are in accordance with ALARA and contamination from collection,
transportation and storage of wastes are eliminated,

- All staff is trained and qualified to carry out their responsibilities
This presentation does not address the management of spent fuel, contaminated

heavy water and the disposal of the solid radioactive wastes.

1 INTRODUCTION

CNE-PROD Cernavoda has been operating a single unit CANDU-600 plant since 1996.
At CNE PROD Cernavoda the important waste categories are non-radioactive wastes

and radioactive wastes, which are manipulated completely different from each other.
For a CANDU type reactor, the appearance of radioactive wastes is due to

contamination with the following types of radioactive substances:
- products formed about of the fuel handling fission;
- activated products of materials which form part of the technological systems;
- activated products of process fluids.
Radioactive wastes can be in solid, liquid or gas form.
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The liquid radioactive waste class includes organic liquids (oils, solvents, scintillator
liquids and samples taken from systems) and aqueous wastes resulting from process system
operating, from decontamination and maintenance operations.

The radioactive gas wastes generated in the nuclear power plant are contaminated with
noble gases, iodine, and tritium radioactive aerosols. They are carried over to the ventilation
system, filtered and eliminated at the ventilation funnel in a controlled way, so as not to
exceed the maximum limits permitted in the environment.

Nuclear operation as well as maintenance and decontamination operations result in the
following radioactive wastes: used ionic resins, filters and cartridges, compressible and non-
compressible low level radioactive wastes, and medium level radioactive wastes.

2 SOLID RADIOACTIVE WASTE

2.1 Classification of radioactive wastes

2.1.1 Regarding the gamma contact dose rate, solid radioactive waste are classified in the
following way:

- Low activity solid radioactive waste, T1 (gamma dose rate of less than 2 mSv/h on
contact with the container);

- Medium activity solid radioactive waste, T2 (gamma dose rate of 2 mSv/h to 125
mSv/h on  contact with the container;

- Medium activity solid waste, T3  (with dose rate more than 125 mSv/h on contact with
the container).

2.1.2 Regarding the treatment, they are classified as:
- Compressible solid radioactive wastes
- Non-compressible solid radioactive wastes.

The compressible solid radioactive wastes class includes plastic materials, paper, rubber
and cotton gloves, textiles, tyvek and cotton overshoes, tyvek aprons etc. (general solid
compactable radioactive wastes).

The general solid non-compressible radioactive waste class includes tools, various types
of equipment, glass, building materials, woods, metals etc.

General solid radioactive wastes represent 75 % of the waste volume which is produced
in the plant.

Figure 1: Solid radioactive waste volume compared to other types
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They are produced with a constant frequency; some differences can be noticed only
during outages.

Figure 2: Variation in the volume of radioactive wastes during of the Outage of 2000

Special non-compressible solid radioactive wastes include cartridge filters for iodine
and particles and for tritium, cartridges with active charcoal. These have, in general, a gamma
dose rate at contact with the container <2 mSv/h.

In the same category (special), are filters from the purification system of the reactor and
activated piece of the system, but with the gamma dose rate > 2 mSv/h.

2.2 The handling of solid radioactive wastes

Qualified personnel in accordance with and respecting radiation protection procedures
and maintenance principles perform handling.

Radioactive solids are handled differently, regarding the type of waste and the gamma
dose rate at contact.

The collection and first selection of general solid radioactive wastes resulting from
maintenance operation is made in the field, in a fixed collection point.

The collection points for general solid radioactive wastes are associated with labelled
containers which permit a first segregation of waste.

2.3 The conditioning of solid radioactive wastes

Compressible general solid radioactive wastes are processed through pressing, directly
in stainless steel drums having 220 L capacity.

The radioactive waste, which are suspected to contain C-14 are packed separately, in
stainless steel drums.

Solid non-compressible radioactive wastes comprising cartridge filters for iodine and
particles and for tritium, cartridges with active charcoal, and glass are collected separately.

If the solids radioactive wastes are collected damp, they have to be dried before
compacting.

For transportation of stainless steel drums to Interim Storage, the tritium content has to
be < 5µSv/h.
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2.4 The storage of solid radioactive wastes

CNE PROD has a radioactive waste storage site that is located within the Cernavoda
NPP exclusion zone and security fence, with easy access by vehicles transporting radioactive
wastes.

Three storage buildings are considered to meet the conceptual requirements:

2.4.1 A storage of drums of types 1 and 2 radioactive wastes.
This is a concrete reinforced building. The storage surface is to 2 500 m2 and the

capacity storage is 20 year/reactor.

2.4.2 A storage of filters cartridges.
This is a concrete reinforced building with the following dimensions: 15 x 15 x 4.5 m.

The inside of the structure is provided with carbon steel pipes having covers. The storage is
covered with concrete slabs. This facility is designed for the filter cartridges from the
purification system of the plant.

2.4.3 A storage for medium activity solid radioactive wastes (Quadricell)
This a concrete reinforced structure with 8 locations for storage, each of them having a

square base with the following dimensions 2.3 x 2.3 x 2.5 m. Each cell has a container having
square form in which are stored items that are very contaminated or very large.

2.5 Inventory and control of solid radioactive wastes

A database is kept with information on the origin of solid radioactive wastes, their
general characteristics, current volumes and the density of solid radioactive wastes contained
in the drums.

For the inventory of solid radioactive wastes, a coded system of their location for all
three buildings of the Interim Storage facility is used.

Each drum containing solid radioactive wastes has a transportation form with
information on gamma dose rate at contact with the drum, the type of solid radioactive waste
(compressible or non-compressible), the net weight, the date of sealing and its location in the
interim storage.

To identify solid radioactive wastes in the interim storage buildings and to establish the
occupation level of each building, a general periodically updated flow sheet is kept.



809.5

Proceedings of the International Conference Nuclear Energy in Central Europe, Portorož, Slovenia, Sept. 10-13, 2001

Figure 3: Solid Radioactive Wastes collected between 1996 and 2000 at CNE PROD
Cernavoda

Figure 4: The volume of all types of radioactive waste collected between 1996 and
2000 at CNE-PROD Cernavoda

2.6 Monitoring programme for solid radioactive waste facilities

The solid radioactive waste monitoring programme is part of  the plant environmental
monitoring programme which also includes sampling for airborne particulates and tritium
through a continuous monitoring station:
- Monthly ground water sampling for gross betta-gamma and tritium activity,
- analyses of water in the building,
- contamination surveys of all areas used for loading waste when wastes are transferred to

the facilities,
- atmospheric radiation monitoring facilities equivalent to an enviromental monitoring

station are provided.
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3 FUTURE PLAN FOR MANAGEMENT OF RADIOACTIVE WASTES

Through the experience accumulated and the volume of relevant information the
practice for minimizing the generation of solid radioactive wastes will be continued, knowing
the sources of generation of the most critical quantities of waste.

Also the separation of radioactive wastes containing the long lived radionuclides, must
be followed.

Specialized firms will perform the characterization of radioactive wastes using the
spectrometric methods.

Long-term strategy includes plans for disposal of all wastes arising from plant
operation, correlated with the waste strategy at the national level.
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