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Spent fuel management during the 20-year's
operation of NPP Kozloduy can be divided in two
stages based primarily on the storage time re-
quirements of the spent fuel receiving country.

The first stage covers the short-term (3 years)
storage of the spent nuclear fuel (SNF) in the reac-
tor building spent fuel pits (SFP 1 to 4) with subse-
quent dispatch to the ex-Soviet Union and spans
the period from 1977 when the first lot of fuel was
sent back from Unit 1, up to 1988. Within that
11-year period, there were 21 shipments of SNF to
the ex-USSR at no cost comprising a total of 3086
assemblies with various levels of enrichment and
burnup. The basic means of transportation adopted
was the Soviet-designed container TK-07 which
accommodated one shipping cask holding 30 fuel
assemblies with maximum burnup level 24 MWd/kg
of U and total maximum heat capacity 8 kW.

The initially specified manner of transportation
included a stretch of road (about 7 km from the
NPP to the station's pier) by which 100-ton contain-
ers were transported on trailer trucks. They were
transhipped on a propelled river barge with eight
seats for vertically placed containers which was
brought by thruster to the Reni port on the Danube.
From there, after reloading on to railway platform
cars they were taken by a special train to the re-
processing works. After the Vranca earthquake
when the integrity of the Reni piers deteriorated,
that manner of transportation was revised and op-
tions involving the Varna-llichovsk ferryboat line
were proposed, however, due to lack of a railway
from Kozloduy to Varna and the several tranship-
ments required by these options, it was resumed as
the only practical route. During that period, Bulgar-
ian firm, the containers were transhipped by means
of a 100-ton floating crane rented from port Ili-
chovsk every year. That complicated the transpor-
tation and increased its cost.

Another problem that has not been solved up to
the present moment is leaks of SFP cooling water
into the adjacent rooms. That is the main reason for
which only half of the SFP capacity is utilized. Such
leaks are due to design drawbacks, that is, sheet
steel lining of the concrete walls permitting them to
"respirate" during the regular filling and draining of
the pits for refuelling of the reactors. The repairs of
SFP 1 and 2 did not yield any significant results,
and the proposed redesign of all the pits in order to
improve their capacity and applying of a new lining
were rejected by the design engineer in favour of
an interim storage facility on the plant site. The lat-
ter solution was necessitated by the request of the
spent fuel recipient to extend the time of SF storage
from 3 to 5 years on the plant site before sending it

back to the USSR. According to the initial design
that spent fuel storage (SFS) had the capacity to
accommodate the spent fuel from Units 1 - 4 in 10
years' operation, however, the design was subse-
quently amended to receive spent fuel from the
new Units 5 and 6 VVER-1000 as well.

Due to obstacles with securing the VVER-1000
spent fuel transport vehicles (containers, trailer
trucks and container tippers) and in order to in-
crease the capacity of the SFP (spent fuel pits) the
existing racks were replaced by new, higher-
density ones. That permitted to extend the deadline
time for completion of the SFS (spent fuel stor-
age)and for developing the rest of the transport
vehicles and handing equipment.

Another problem related to erection of the new
type of reactors was taken up and left unsolved,
namely, the vessels for shipping the SF containers
on the Danube. The design of a self-propelled
special-purpose river vessel developed by the Insti-
tute of Shipbuilding in Varna was not implemented
due to shortage of finances. The advisability of its
implementation is also questionable now after the
complications created by the new conditions of
sending back the SF, set by Russia, and the uncer-
tainties connected with the transit of radioactive
materials through the territories of Moldova and the
Ukraine.

With regard to the complicated situation in the
ex-USSR, we sought an opportunity to dispose of
the SNF in certain West-European countries who
offered reprocessing services. A high interest was
demonstrated in that respect by BNFL of UK who
undertook a study on the possible manner of trans-
portation. For a number of reasons beyond their
control the effort was not brought to an end but still
that option can be considered among the feasible
and well studied.

The second stage began where the last cam-
paign of SF removal ended in the fall of 1988, and
continues till the present day. That stage is related
to the problems of commissioning the on-site spent-
fuel storage (SFS) and demonstrates the most typi-
cal drawbacks of construction work management
and licensing. Additional problems in that respect
were created by the reassessment of the seismic
risk on the NPP Kozloduy site. As a result of that,
the calculated Maximum Design Earthquake of the
plant site was adjusted one degree higher. That
necessitated development and implementation of a
program for additional seismic upgrading of the
structures and installing more detecting and re-
cording systems.

The changes which took place in the ex-Soviet
Union led to significant changes in the approach to
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spent fuel management in the East European
countries, including Bulgaria. The first offer for re-
ceiving spent fuel at international market prices was
not acceptable to us and we had to make every
possible effort to commission the SFS earlier than
scheduled.

As a result of summit talks, there is now an oral
agreement about sending back the spent fuel from
the new reactor units which has been recorded in
the inter-government covenants on their construc-
tion; however, the issue of sending back the spent
fuel from Units 1 - 4 is still open.

Actually, it was found that certain incompletely
defined electricity generation technologies have
been offered as it is the case with nuclear genera-
tion, with a promise for later defining and still
vaguer promises for receiving back the spent fuel
or nothing at all is mentioned, as is the case with
radioactive waste treatment.

These are some of the major problems of the
nuclear power subsector, the lack of solution for
which give rise to doubts about the expedience of
developing this technology in countries such as
Bulgaria which do not possess the required techno-
logical and research basis to support such com-
plex and high-cost technology. This is especially
acutely felt at the current moment when practically
all relations with the equipment supplier have been
severed.

In the critical financial condition of the Bulgarian
power sector at the moment, the managers of this
sector are not very enthusiastic about the option of
sending the spent fuel back to Russia. That is why
the option of building modular spent fuel disposal
facilities after western dry technologies is consid-
ered the most acceptable.

The annual capital costs for the construction of
this type of facilities are more reasonable than the
costs of sending the spent fuel back to Russia for-
getting, however, the fact that, sooner or later, the
funds for reprocessing of that fuel will have to be
provided. On such grounds it can be assumed that
allocation of such funds should start at the moment
of fuelling of the reactors, while actually that has
never be done and nobody can answer the basic
question "Where will the money come from for re-
processing such large inventories of spent fuel, and
also for disposal of the high-radioactive waste gen-
erated upon that reprocessing?" That matter
should be legally settled through the Law for
Peaceful Use of Atomic Energy, the Procedure of
its application, and the relevant Orders.

In our case, there is state monopoly in the field
of nuclear power, and the Government is owner of
all nuclear stocks, and provided that its responsi-
bility for management of the generated spent fuel is
not legally regularized, it is practically impossible to
make one decision or another without referring it to
the Government while the latter, making the deci-
sion on development of the nuclear energy, has let
itself be misled by the promise of the nuclear gen-
eration technology supplier to accept readily the
spent fuel throughout the service life of the plant
without binding that with the respective interna-
tional agreements as is the case with the spent fuel
from the Kozloduy Units 1 to 4.

In 1992, there appeared the risk of shutting
down Unit 5 (VVER-1000) due to filled up spent fuel
pit. That made the managers of the subsector to
seek urgently a way out of that situation by assign-
ing to Energoproject the task to develop Terms of
Reference for the purpose of inviting tenders for
construction of a dry spent fuel storage. The ToR
Document was sent out to nine world known firms
with past experience in that field. After evalujlion of
the bids, our specialists selected the NUHOMS
technology offered by Nuclear Pacific of USA as
one of the most beneficial and quick to implement
proposals for the site of Kozloduy NPP. No contract
was concluded, however, because that required
the approval of the Government which, in reply to
our request, asked us to clarify finally our relations
with Russia. None of the two countries seems to be
in a hurry to settle that issue relying on the remain-
ing few years before final exhausting of the SFP
capacity.

In conclusion it can be said that, even in the
event of refusal on the part of Russia to receive the
spent fuel for reprocessing, we can depend on the
near term construction of modular spent fuel dis-
posal facilities which could postpone, by some
time, the reprocessing or direct final disposal of the
SF. Most professionals in Bulgaria tend to accept
that decision in spite of the social risk connected
with the uncertainly about the behaviour of the fuel
elements in time. It shall be taken, however, before
the end of next calendar year. That would permit to
raise the necessary funds for spent fuel manage-
ment which is imperative at this critical point of
transition to market economy to which Bulgaria has
come.

The things that still have to be done are to per-
suade the Government of the country and to de-
velop the appropriate legal and normative regula-
tions.
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