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18 months ago, a paper was published exploring in detail the tasks related to the development of the Unified State 
System for Radioactive Waste Management (USS RW) [1]. Since then, certain positive developments have occurred in 
this area and some new circumstances have emerged mainly related to the development of the radiochemical re-
search area and the corresponding increase in the anticipated load on the RW disposal system. In this regard, it seems 
important and relevant to highlight the current progress in the development of an underground research laboratory 
(URL) at the Yeniseiskiy site with a special focus placed on the compliance of the implemented iterative approach to 
the URL and later the DGR siting process with the globally accepted ones; to note the unique studies exploring the 
state of vitrified HLW; to analyze new data obtained from a strategic program fostering radiochemical research, in 
particular, in terms of requirements for the development of a disposal system for RW from SNF reprocessing and to 
more precisely state the priority tasks in this area.
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nuclear fuel cycle.

Introduction

In late 2024, a monograph [2] was published sum-
marizing the research background supporting the 
selection of the Yeniseyskiy site (the Krasnoyarsk 
Territory) for the construction of a deep geological 
repository (DGR) for radioactive waste (RW). The 
monograph was primarily focused on the disposal 

of RW from spent nuclear fuel (SNF) reprocessing. 
This advancement along with the final pre-com-
missioning phase launched at the pilot demonstra-
tion center for SNF reprocessing at FSUE Mining 
and Chemical Combine (hereinafter, MCC PDC), as 
well as the establishment of a strategic industry 
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program for radiochemistry, will remain an impor-
tant milestone in the historical development of the 
nuclear fuel cycle (NFC) backend.

Next, we will briefly describe the monograph au-
thored by an expert team involving employees of 
the Rosatom State Corporation, JSC VNIIPIprom-
tekhnologii, FSUE NO RAO, IBRAE RAS (Nuclear 
Safety Institute), IGEM RAS, Geophysical Center 
of RAS, St. Petersburg Branch of IGE RAS and JSC 
Krasnoyarsk Mining and Geological Company. It 
is fundamentally important that specialists, who 
have been involved in this task for several decades, 
took part in this study, in particular, E. N. Kamnev, 
T. A. Gupalo, V. A. Petrov, B. T. Kochkin, V. A. Moro-
zov, V. N. Tatarinov, A. Yu. Ozerskiy, K. A. Zablotskiy, 
V. P. Beigul and S. L. Speshilov, as well as a new gen-
eration of scientists from the Nuclear Safety Insti-
tute, who got actively involved in this work over a 
decade ago.

If the first chapter briefly overviewing the back-
ground and the main focus areas in the develop-
ment of the Unified State System for Radioactive 
Waste Management (USS RW) had to be written to-
day, it could have been significantly strengthened 
in the context of the DGR and its role. The safety 
case, parameters of the disposal system and time-
lines for the DGR commissioning critically influ-
ence and depend (in terms of required characteris-
tics) on the strategy for the development of nuclear 
power and SNF reprocessing capacities. The inverse 
statement seems also true: technical and economic 
parameters of the DGR will significantly impact the 
economics of nuclear power.

Based on the analyzed international approaches 
and the site selection criteria for the deep geologi-
cal disposal of HLW generated from SNF reprocess-
ing and RW (Chapter 2 of the monograph), one may 
state that the adopted approaches are quite simi-
lar, which indicates that in-depth study of interna-
tional experience and improved cooperation in this 
area are important. It should be noted that in the 
last two years, several major joint events were held 
with Chinese specialists from the BRIUG institute, 
which plays a decisive role in the development of a 
DGR in the PRC.

The monograph describes the early DGR site se-
lection efforts launched back in the 1980s, when 
sites at the Novaya Zemlya archipelago, the Kola 
Peninsula, in the Southern Urals and the Kras-
noyarsk Territory were considered promising. Ex-
ploratory studies were carried out based on a 
fundamental understanding of the geological dis-
posal as a must in the absence of a required regu-
latory framework and with practical disregard of 
the transport accessibility factor. It is important to 
note that these investigations revealed no tangible 

reasons for abandoning further work at any of the 
sites, but nevertheless neither of the sites could 
be judged absolutely ideal in terms of the identi-
fied geological conditions. It was only much later, 
in 1993—2008, and already taking into account the 
transport accessibility factor, which critically af-
fects not only the DGR construction cost but also 
its subsequent operation, that investigations got 
primarily focused on the south of the Krasnoyarsk 
Territory. 18 sites had been initially identified. Lat-
er, the list was narrowed down to three of them, 
namely, Itatskiy, Kamenniy and Yeniseyskiy. In-
tensive research efforts were also performed in the 
MCC’s underground complex viewed as a possible 
analogue of the future DGR considering the extent 
of technogenic impact produced on the host rock 
mass. Subsequent decision on the selection of the 
Yeniseyskiy site was made based on the geological 
data analysis that ranged from regional to local 
scales, as well as relevant socio-economic, demo-
graphic, environmental and infrastructural factors.

The concluding chapters of the monograph sum-
marize the findings of the latest research, both 
completed and ongoing, aimed at obtaining some 
detailed data required for proper site characteriza-
tion assuming the needs of the next stage of the fa-
cility's lifecycle.

Summarizing the findings of geological investi-
gations and computational modeling, the mono-
graph notes the remaining problems and uncer-
tainties and proposes ways to address them. The 
detailed analysis concludes that only based on all 
information, both already available and planned 
to be obtained from the forthcoming URL research, 
will it be possible to make a well-founded final de-
cision on whether the DGR for RW resulting from 
SNF reprocessing should be constructed at this 
site or if there are some serious contraindications 
for this, and the facility will be used exclusively 
for some scientific purposes, or for the disposal of 
less hazardous waste. It is fundamentally impor-
tant that no circumstances have been revealed to 
date that would fundamentally impede the DGR 
construction.

The list of references provided for this study de-
serves some particular attention: during its prepa-
ration, some considerable part of the information 
contained in scientific publications that have ever 
appeared on the topic of site selection for the Rus-
sian DGR was systematized, including some archi-
val reports restricted for a long time.

The publication of this monograph should, in 
essence, complete the cycle of earlier large-scale 
studies [3]—[6] focused on the approaches to site 
selection, but did not highlight the Yeniseyskiy site 
as a priority one.
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A fundamental feature considered specific for the 
systematic research on this topic, which emerged 
less than a decade ago, was the comprehensive ap-
proach, including the research launched to investi-
gate the properties and characterize the RW subject 
to geological disposal. In 2023, samples of genuine 
vitrified HLW were collected for the first time. The 
past year (2024) was dedicated to their detailed 
analysis aimed at specifying their radionuclide 
composition, the mechanical characteristics and 
leachability parameters. The first results obtained 
for the glasses produced at an industrial facility in 
1996 from high-level liquid radioactive waste (LRW) 
inspire certain optimism. Sample collection from 
several more canisters is envisaged to understand 
the entire body of vitrified RW, which has been ana-
lytically justified based on previously analyzed fur-
nace operating conditions and package passports.

The Zheleznogorsk’s NFC Cluster

It was already back in the 1980s, that an industri-
al site in the vicinity of the Zheleznogorsk city was 
proposed as a candidate one for the establishment 
of a SNF management center. It should be noted 
that the emergence of large NFC production com-
plexes is characteristic of the global nuclear indus-
try as a whole. This sets the stage for further long-
term development of an adequate social environ-
ment, including higher level of specialized educa-
tion, personnel training potential and their maneu-
verability upon completion of production programs 
at individual facilities. Thus, such long-term and 
fruitful operation of the main production facilities 
at the MCC site and in the city of Zheleznogorsk 
shaped the siting concept for the new generation 
production facilities. At this time, construction of 
the RT-2 plant has not been yet completed to full 
extent, however the first-stage facility, i.e., the "wet" 
SNF storage facility (KhOT-1), was built and started 
to accept VVER-1000 SNF in 1986. In 2006-2007, it 
was reconstructed and will be operated for a long 
time to come.

In 2011, the start-up complex of the "dry" SNF 
storage facility for RBMK-1000 SNF was commis-
sioned, and in 2016, construction of the second 
VVER-1000 SNF storage facility was completed. 
In the same years, design development and con-
struction activities were launched at the MCC’s 
Pilot Demonstration Center (PDC), where pre-
commissioning of VVER-1000 SNF reprocessing 
facilities is set to begin as early as in 2025. MOX 
fuel production has been arranged: in 2023, it pro-
duced enough fuel to fully load the BN-800 reactor. 
Completion of the URL, and subsequently the DGR 
is seen to establish a complex that would enable 

the full SNF management cycle, including facilities 
for its interim storage, reprocessing, production of 
new nuclear fuel from regenerated materials and 
RW disposal. Efforts implemented by NO RAO at 
this site are characterized by another important 
aspect — operation of a deep LRW injection facil-
ity. The efforts related to the extension of its opera-
tional life and preparation for closure, should not 
disregard the future potential of the established fa-
cility. This primarily concerns the management of 
tritium-containing waste. Due to its short half-life 
and specific behavior, the injection method applied 
to manage these RW streams may be considered as 
a potential approach that may provide safe radioac-
tive decay.

The site in Zheleznogorsk is not the only one in-
volved in the projects related to radiochemical pro-
duction and nuclear fuel management. Other sites 
include the one near Ozersk (at PA Mayak), where 
the RT-1 plant has been operating for over five de-
cades, and the other one near Seversk, where the 
construction of a pilot-demonstration power com-
plex (PDPC) with the BREST-OD-300 power unit is 
underway. All new facilities had their predecessors, 
i.e., reactor and radiochemical production facilities 
that had been previously operated for defense pur-
poses and currently are able to provide a basis for 
staffing the new facilities.

Based on this largely completed stage of the SNF 
management system development, including its 
comparison with the first decades in the establish-
ment of the radiochemical technology that were 
distinguished by the commissioning and long-term 
operation of radiochemical production facilities 
at PA Mayak, SCC, MCC, a few conclusions can be 
drawn.

The first conclusion is that one should proceed 
with radiochemical research on an ongoing basis 
and provided adequate funding. Numerous costs as-
sociated with an almost two-decade funding pause 
in this area have fully manifested themselves, in-
cluding those that had to be covered during design 
development and construction of the PDC at MCC. 
The first discussions on the active steps required in 
this area took place in May 2023 in St. Petersburg 
as part of a strategic session on the development 
of radiochemical research with the participation of 
the Director General of Rosatom State Corporation. 
The range of considered issues was traditionally 
broad: from the technologies themselves and staff-
ing to site selection for new RW processing facilities. 
The session was followed by relevant managerial 
steps, including the establishment of a Coordina-
tion Council and working groups, the designation 
of the organization — the scientific leader of the 
program, i. e., the V. G. Khlopin Radium Institute 



Radioactive Waste № 2 (31), 20254

Unified State System for Radioactive Waste Management

4

(JSC RI) and the establishment of the program's 
technical committee. Some considerable efforts 
providing necessary organizational and material 
support under priority R&D were undertaken by 
the TVEL Fuel Company. Already in 2024, funding 
was launched for over 20 of these projects imple-
mented by JSC RI, VNIINM, MCC, PA Mayak, IBRAE 
RAS and GEOKHI RAS.

The second conclusion is that we should actually 
reach the SNF reprocessing levels corresponding to 
the prospective capacities of nuclear power in Rus-
sia, including fast reactors, taking into account the 
potential of the nuclear fuel market, the capacities 
providing fuel fabrication from regenerated mate-
rials for Russian-designed NPPs, and, importantly, 
address the problems associated with already accu-
mulated SNF inventories. The high-tech ideas be-
ing implemented within the Proryv (Breakthrough) 
project covering the at-reactor cycles are focused 
on future energy. The main concept of the radio-
chemical development program envisaged for the 
next 25 years includes the following: construction 
of two start-up complexes under large-capacity 
plant (LCP) designs, upgrading the RT-1 plant to in-
crease its capacity to 400 tons/year (hereinafter, its 
capacity is indicated in heavy metal) and the devel-
opment of a PDC at MCC provided gradual increase 
in its capacity to 220 tons/year. By the end of this 
period, the problem of accumulated RBMK-1000 
SNF is supposed to become urgent.

The third conclusion states the need for a balanced 
and optimal development of different capacities, 
i. e., nuclear power, SNF storage and reprocessing, 
fuel production from regenerated materials and 

RW disposal. It must be directly stated that when 
the nuclear power development strategy has been 
worked through [7], those responsible for reactor 
design development have postponed the decisions 
on SNF management issues, including the SNF in-
ventories accumulated in previous decades, for a 
later period [8]. It can be argued that this “later pe-
riod” has now arrived.

The current setup and targets for the period up to 
2050 (Table 1) suggest that the existing plans can 
be viewed as quite ambitious, but only in the event 
of their implementation will it be possible to con-
clusively assert that the goals of establishing a fully 
closed NFC and the environmental friendliness of 
Russian nuclear power were achieved.

Applied Research and Development

In-depth scientific elaboration of proposed de-
signs is viewed as an essential resource fostering 
these goals. Within a short time, a list of priority 
R&D and the corresponding requirements was de-
veloped with relevant funding arranged from sever-
al sources, including the Unified Industry Thematic 
Plan (UITP), special reserve fund No. 3 of Rosatom 
State Corporation and JSC TVEL’s Consolidated In-
vestment Resource (CIR).

By the end of 2024, a long-term R&D program 
focused on radiochemical research until 2040 has 
been developed and approved, and the first stages 
of priority research efforts were implemented. Let 
us briefly dwell on some of over 20 newly emerged 
projects distinguished by the novelty of the pro-
posed approaches.

Table 1. Vision of the SNF reprocessing parameters by 2050

Technological process 2024 2050 Comment

Сentralized storage of 
accumulated SNF, thousand 
tHM

23.7 30 Mainly RBMK SNF

SNF reprocessing, tHM/year ~150 ~1,800 Excluding PDPC and PPC

Production of vitrified HLW, 
m3/year

~180 (aluminophosphate 
glass)

From 280 to 450 (borosilicate 
glass*) Depending on the selected fractionation 

methodSeparation of short-lived 
fraction (Cs + Sr) No Yes

Separation of minor 
actinides americium, curium

Separation of americium and curium – 
depending on the selected fractionation 

methods at LCP

Production of new fuel types 
from regenerated materials

MOX fuel at MCC PDC, as 
per BN-800 needs

Same — MNUP fuel for BN and BR, 
MOX fuel for VVER-S, MA fuel for 

afterburning

Disposal of Class 1 RW, t(net) No Up to 700 
The potential for further expansion 

of the design disposal capacity at the 
Yeniseyskiy site is being discussed

* The method applied at the RT-1 plant to produce aluminophosphate glass (APG) will still be used to condition HLW 
from the reprocessing of certain SNF types (from research and transport reactor units).
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First and foremost, this concerns modern mod-
eling tools of various levels and their application. 
These can be exemplified by two cases. One is re-
lated to the digital twins of facilities either being 
under construction or planned for construction 
(MCC PDC, RT-2). For a long time now, specialists 
from VNIINM, RFNC-VNIITF and CI Nauka i Inno-
vatsii have been developing the VIZART software 
suite, which has been successfully applied within 
the Proryv project and the development of the SNF 
reprocessing strategy [9], [10]. By the end of 2024, 
some essential results have already been obtained 
as regards the calculated material balance and cy-
clograms for the second start up complex of the 
MCC’s PDC, including the justification supporting 
the decision on increasing the capacity of some in-
dividual conversion stages of the complex.

Another example is related to the development 
of new effective extractants for HLW fractionation 
based on quantum-chemical methods and arti-
ficial intelligence algorithms [11]. The study has 
been initially launched by the specialists from the 
Lomonosov Moscow State University and the NIR 
Foundation. Based on quantum chemistry me
thods and modern supercomputer capacities, the 
structures of complex organic compounds (ligands) 
capable of binding actinides and rare-earth met-
als in a selective manner were calculated. Subse-
quent advancement of relevant synthesis methods 
and tests confirmed that these compounds may be 
seen as a highly efficient way of addressing most 
complex technological problems ever faced in ap-
plied radiochemistry — the extraction separation of 
americium and curium. Thus, the extremely labor-
intensive experimental studies focused on the ef-
ficiency parameters of new extractants can be re-
placed by a digital search for new structures. Based 
on this methodology, this R&D program is seeking 
to address a few tasks related to the identification 
of new extractants that could be used to separate 
cesium, strontium and technetium during HLW 
fractionation.

The research program includes large-scale ex-
perimental studies. To improve the extraction pro-
cesses, a series of studies is underway: these are 
aimed both at selecting and applying complexing 
agents for the separation and extraction of ura-
nium, plutonium and minor actinides (MA) and at 
using heavy diluents, which is supposed to yield 
higher solubility of TBP solvates and contribute to 
a unified (mono)extraction system for the first ex-
traction cycle and fractionation.

Research has been launched to confirm the pos-
sibility of MA afterburning in fast neutron reactors 
(FNR). It is focused on the experimental refinement 
of the extraction separation method as applied to 

americium and curium, their separation by chro-
matography and production of americium in an 
amount required to manufacture some experimen-
tal fuel rods.

To ensure continuous process of actinide oxi
de production for regenerated fuel generation, a 
method designed to produce some individual and 
mixed powders via formate precipitation followed 
by thermal decomposition in a thin-film rotary 
evaporator is being developed. Further advance-
ment of this method may suggest its adaptation in a 
way enabling the production of americium and cu-
rium containing oxides that should be subsequent-
ly burnt or subject to interim storage, respectively.

To increase the equipment performance, another 
project is underway to develop a High-Level Waste 
(HLW) vitrification plant designed based on the in-
duction melting method via a "cold crucible" (IMCC). 
In this area, two IMCC designs developed by JSC RI 
and VNIINM are being implemented.

An important work package associated with tech-
nological development is aimed at providing defi-
nite startup of new and upgraded production facili-
ties at RT-1 and MCC.

Efforts on RT-1 upgrading primarily envisage 
construction and commissioning of the AMB SNF 
reprocessing complex, commissioning of a new vit-
rification complex, as well as upgrading and com-
missioning of a cementation complex. To increase 
the reprocessing capacity to 400 t/year, duplication 
of pre-extraction SNF solution clarification and 
plutonium extraction refining units is envisaged. 
A low-temperature mineral-like magnesium-po-
tassium-phosphate matrix is currently considered 
a candidate option for RW conditioning: it can be 
produced under normal conditions not requiring 
high-temperature units [11], [12].

To establish a PDC at MCC with a reprocessing 
capacity of up to 220 t/year, a set of measures is 
planned to increase the equipment performance, to 
improve the production effectiveness of the facil-
ity and to commission a pilot-industrial plant de-
signed for the fractionation and solidification of 
cesium and strontium fractions.

RW Management Issues 

Some major efforts in the radiochemical field di-
rectly related to the envisaged development and 
construction of a DGR are being implemented by 
the Nuclear Safety Institute (IBRAE RAS). It in-
volves a comparative analysis of disposal system 
requirements depending on the SNF reprocessing 
methods. The question of its expediency has long 
been settled, but if previously the reprocessing 
trend was supported by a thesis about easing the 
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uranium supply restriction, now it pursues a more 
specific goal – plutonium production for fast neu-
tron reactors, the construction of which is supposed 
to herald a shift to a two-component nuclear power 
system in Russia. Some important milestones in 
the past 15 years can be summarized as follows: the 
operational life of the BN-600 power reactor com-
missioned back in 1980 was extended until 2040; 
the BN-800 reactor was commissioned in 2015; the 
Proryv (Breakthrough) project has been launched, 
including the construction of the BREST-OD-300 
reactor unit with its physical startup planned with-
in the next 5 years. In 2025, necessary efforts pre-
ceding the construction of the BN-1200M reactor 
are expected to start at the Beloyarsk NPP with its 
commissioning planned within the next decade.

To date, several fractionation concepts have been 
considered for SNF reprocessing products, which 
are supposed to affect technical requirements for 
the DGR in a considerable way. Thus, by attaining 
higher reprocessing capacities one may not only 
address the nuclear legacy problems but also pro-
vide adequate fuel supply for fast reactors, which 
therefore necessitates the consideration of the 
long-term DGR prospects.

The LCP concept involving three modules with a 
total SNF reprocessing capacity of 1,200 t/year has 
been developed and their optimal engineering de-
signs are being analyzed, including the application 
of various RW fractionation flowcharts (Table 2).

Preliminarily estimated volumes and characteris-
tics of Class 1 RW resulting from the considered SNF 
management scenarios for the period up to 2100 
showed that under a strategic nuclear power devel-
opment scenario, these may amount to ~ 20,000 to 

~45,000 m3. The volumes of Class 2 RW were conser-
vatively estimated at ~600,000 m3. Potential needs 
for new DGR excavations for the period up to 2100 

have been identified. It is important to note that, 
regarding the estimated Class 1 RW generation, the 
most critical regulatory restrictions, whose valid-
ity raises certain doubts, have been identified. First 
and foremost, this is the restriction imposed on the 
content of alpha-emitting radionuclides. Should 
this limit be reasonably relaxed, the final estimates 
may be correspondingly adjusted.

Based on various fractionation options evalu-
ated with respect to some individual production 
unit and providing the separation of the entire RW 
stream, one may note some considerable reduc-
tion in their volumes subject to final disposal in the 
DGR. Naturally, this reduction increases with the 
growing number of separated fractions.

It seems obvious that the decision making on 
a priority method is a complex task primarily de-
pending on the demand for the reprocessing prod-
ucts, the investments required to establish the pro-
duction facilities, as well as their operational and 
decommissioning costs. Currently, the most realis-
tic prospects for demand involve uranium and plu-
tonium separation for MOX and/or MNUP fabrica-
tion required to fuel fast reactors. Yet the questions 
associated with MA afterburning or transmutation 
have not been comprehensively studied in terms 
of their feasibility but are still considered promis-
ing due to some clear qualitative advantages they 
may provide. The separation of short-lived frac-
tions will significantly reduce the cooling time be-
fore Class 1 RW disposal. The so-called “balanced 
nuclear fuel cycle” project also provides some new 
arguments supporting this assumption: under this 
project a comprehensive foreign trade offer is be-
ing developed for countries embarking on nuclear 
power. Thus, these countries may avoid the need of 
establishing a DGR on their own and a waste equiv-
alent in the form of short-lived fractions is planned 

Table 2. Fractionation scenarios for RW from SNF reprocessing 

Name of the scenario Features

A. Without 
fractionation

Vitrification of HLW raffinate (hydrometallurgical separation (PUREX process) of U, Pu and Np from SNF) using 
borosilicate glass (BSG).

B. Separation of 
short‑lived fraction 
(Cs–Sr)

HLW raffinate after separation of the short-lived fraction (Cs-Sr) is incorporated into BSG. The separated 
short-lived fraction is also incorporated into BSG and, after decay storage, is sent for disposal (near-surface or 
intermediate-depth repository) or returned to the country of origine (SNF reprocessing customer).

C. Separation of 
short‑lived fraction 
and minor actinides

At the post-fractionation stage, HLW raffinate is incorporated into BSG and sent for decay storage and then for 
final disposal in a DGR. 
The short-lived fraction is managed similar to Scenario B. The minor actinide fraction is burned in FNR

D. Separation of 
minor actinides

After the MA were separated, the HLW raffinate is incorporated into BSG and, after decay storage to reduce heat 
generation, is sent to a DGR.
The minor actinide fraction is burned in FNR (similar to Scenario C).

E. Separation of 
short‑lived fraction, 
minor actinides and 
other radionuclides 

Short-lived fractions and minor actinides are separated from the HLW raffinate. They are managed similar to 
the scenarios above. The remaining fission products are separated into several fractions, incorporated into 
individual matrices with high isotopic capacity and, after some decay storage to reduce heat generation (if 
necessary), are sent for final disposal.
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to be sent back to the waste generating countries. 
The potential social rejection of this project is com-
pletely impossible if minor actinides are burned in 
fast neutron reactors. These facilities still require 
large investments but should not be viewed in 
isolation from the strategic task of making a shift 
towards a two-component nuclear power system, 
which has been adequately justified, including the 
economic benefits.

It should be noted that in case of reprocessing fa-
cilities, the costs associated with RW management 
and disposal account for a significant operating 
cost component.

As it comes to URL and DGR construction, we’ve 
come a long way ahead: the site has been selected, 
and the priority facilities, including transport and 
energy infrastructure facilities, have been con-
structed. Compared to international projects, the 
mining allotment selected for the final RW dis-
posal seems to be unreasonably limited (Table 3), 
although those who have been actively engaged 
in the corresponding decision-making process in-
dicated the prospects of attaining a much larger 
disposal capacity [13]. This precaution taken to ad-
dress some tactical tasks in striving for “more com-
pact" disposal volumes, currently seems excessive. 
A more spatially distributed RW package layout 
would contribute to less complex designs required 
to provide safety.

Table 3. RW loading density in DGR projects

Country Underground 
Area, km2

Planned disposal 
density (103 t/km2)

Russia, 2015 designs 0.27 600

Sweden (KBS-3V) 4 3

Finland (KBS-3V) 2 3

Hungary (KBS-3H) 1–2 10

Korea (KRS) 4 9

France 15 8

Switzerland 2 2

Canada 6 50

Germany 0.6 10

The DGR development strategy has been devel-
oped and approved: in it, URL construction and op-
eration plays an important role. In addition to dem-
onstrating the feasibility of the disposal concept 
itself, URL construction should help in determining 
the maximum capacity of the disposal system. The 
general layout of the URL has largely been shaped. 
At the same time, a manifold increase in the DGR 
capacity seems necessary, whereas, its increase by 
an order of magnitude is considered desirable.

To date, virtually all concepts considered by the 
global scientific community have been analyzed in 
detail, and a priority one has been identified. A pro-
gram has been developed and is being implemented 
to design proper methods for barrier production 
from bentonite materials. In general, the activities 
carried out to demonstrate the DGR safety have 
been mostly implemented in parallel with the URL 
construction: additional geological investigation of 
the site is underway; the required efforts on vitri-
fied HLW characterization are being implement-
ed; test stands for disposal containers are being 
constructed.

Considering current progress in DGR develop-
ment, the ongoing SNF reprocessing at the RT-1 
plant and the commissioning of new reprocessing 
capacities, the following timeline seems optimal 
with due account of the disposal costs and mainte-
nance of RW storage infrastructure: starting from 
2040 — disposal of APG (a less heat-generating type 
of Class 1 RW) at an adequate rate so that no new 
storage capacities are required, i. e., at least sev-
eral hundred tons per year; around 2055—2060 — 
completion of the APG program and transition to 
BSG disposal provided gradual capacity growth to 

~ 1,000 t/year.

Main conclusions 

Given the RW inventories, namely, both accumu-
lated from SNF reprocessing and those forecasted 
within the strategic program in the radiochemical 
field, it seems necessary to develop relevant re-
quirements to the DGR characteristics that are sup-
posed to provide rational management of Class 1 
and 2 RW throughout the 21st century.

Regardless of the method selected to provide the 
fractionation of HLW from SNF reprocessing in the 
current century, mainly after 2060, it appears to be 
necessary to dispose of at least ~40 thousand tons 
of Class 1 RW.

The Yeniseyskiy site was judged as a most prefer-
able for RW disposal due to the available scientific 
evidence and infrastructure. To be implemented in 
practice, this concept requires certain design ad-
justments, which, at the initial stages, nevertheless, 
do not depend on a particular option selected for 
DGR development.

The unification level as applied to the designs of 
final disposal packages for RW resulting from SNF 
reprocessing at RT-1, MCC PDC, PDPC, PPC and 
LCP plants and relevant transportation systems is 
supposed to play an important role.

The scientific and technical potential accumu-
lated in this area concentrated mainly in organiza-
tions operating under the scientific guidance of the 
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Nuclear Safety Institute, including FSUE NO RAO, 
hold out a hope that the tasks associated with URL 
construction and demonstrating the feasibility of 
DGR construction at the Yeniseyskiy site may be 
successfully resolved.
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