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Demands in nuclear decommissioning grow annually due to the increasing number of nuclear facilities with expired
designated service lives. Decommissioning plans are considered during the design development of nuclear facilities.
Decommissioning generates large volumes of radioactive waste requiring safe conditions and infrastructure for their
collection, processing, conditioning, temporary storage and disposal. The article examines current legal framework
regulating nuclear decommissioning. It highlights the differences in approaches to the development of design docu-
mentation during construction, reconstruction, demolition of capital construction facilities and during nuclear facility

decommissioning.
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Nuclear decommissioning activities have been
ongoing for several decades all around the world
with the number of shut down facilities that is soar-
ing. According to the IAEA [1], as of 2020, there were
172 permanently shut down NPP power units in the
world with only 20 of them that had been complete-
ly decommissioned. There are even more other shut
down facilities, including those at nuclear fuel cycle
enterprises and scientific organizations. Similar is
the case of the Russian Federation, where the de-
commissioning of nuclear legacy facilities has been
carried out since 2008 under federal target programs.
Under the first target program, a total of 12 facili-
ties was decommissioned. The Federal Target Pro-
gram Nuclear and Radiation Safety in 2016—2035
(FTP NRS-2) approved by the order of the President
of the Russian Federation No. 585 of October 13,
2018, provides for the decommissioning of 76 nucle-
ar and radiation hazardous facilities (NRFH), and as
of 2023, 48 of them was decommissioned [2].

Nuclear decommissioning results in large vol-
umes of radioactive waste (RW). Thus, in 2023 alone,
the decommissioning of generally small facilities

resulted in over 1,100 m> of RW that were trans-
ferred for temporary storage and about 3,900 m> of
RW that were handed over for disposal [3]. Manage-
ment of the resulting waste accounts for an essen-
tial, if not the main, component of the total work
cost. The volumes of RW are estimated to develop
the decommissioning designs, which is done based
on a comprehensive engineering and radiation sur-
vey (KIRO) of the corresponding facilities, as well as
a decommissioning database (DDB) that has to be
maintained by the operating organization through-
out the entire service life of the facility. As noted
in article [4], in the nuclear decommissioning pro-
cess, considerable discrepancies may be observed
between the preliminary estimated RW volumes
and those actually generated from the practical
activities.

Since the facilities subject to decommissioning
have been operated for over three decades, the DDB
and the initial data supporting the design develop-
ment process require certain updating. Oftentimes,
the information available to operating organiza-
tions does not fully reflect the actual state of the



facility, i.e., as regards its engineering systems,
process equipment and building structures.

Integration of electronic DDB with laser scan-
ning and spherical photography data under KIRO
studies is seen as a most effective approach able to
supply up-to-date information on the state of fa-
cilities awaiting decommissioning. Laser scanning
provides highly accurate three-dimensional mod-
els of the objects, which considerably increases the
level of detail and the reliability of data. The second
method, in turn, provides photographic documen-
tation of the facilities and their condition support-
ing the analysis and assessment of their technical
condition.

Combined application of these methods pro-
motes the development of a Digital Information
Model of the facilities subject to decommissioning
seen not only to improve the quality of the initial
data required for design development, but also to
verify them. Thus, such integration of modern ap-
proaches into the process run to collect and process
the information on the condition of facilities con-
tributes to more effective and informed decision-
making on nuclear decommissioning.

The topic of optimization as applied to nuclear
decommissioning has been considered in literature
with the focus mostly placed on some technical as-
pects providing the optimization of the generated
RW streams [5]. Another area enabling certain time
and cost reduction in nuclear decommissioning ac-
counts for the optimization of the design process,
in particular, by addressing some legal conflicts in
this area.

According to paragraph 1, part 3.4, article 49 of
the Urban Development Code of the Russian Fede-
ration approved by the Federal Law No. 190-FZ of
December 29, 2004, the DD developed for a nuclear
facility is subject to mandatory state examination
to assess its compliance with the requirements of
technical regulations, as well as legal provisions
regulating sanitary and epidemiological welfare,
environmental protection, safe use of atomic ener-
gy, industrial safety, reliability and safety of electric
power systems and electric power facilities, anti-
terrorist security, the developer's or technical cus-
tomer's design assignment and findings of relevant
engineering surveys.

To date, an interdepartmental working group
(IWG) has been established to prepare relevant pro-
posals regarding the regulatory framework, institu-
tional and financial mechanisms supporting NPP
decommissioning. This group features representa-
tives of the State Corporation Rosatom, the Mini-
stry of Economic Development of Russia, the Mi-
nistry of Energy of Russia, the Ministry of Finance
of Russia and Rostekhnadzor. In the meantime, the

revealed problematic issues also include urban de-
velopment activities that should be discussed.

Nuclear decommissioning aspects are regulated
by the following federal norms and rules (herein-
after referred to as FNR): the NP-012-16 [6], the
NP-028-16 [7],the NP-057-17 [8],the NP-091-14 [9],
the NP-097-16 [10] and others.

In accordance with the definition presented in
the NP-091-14 [9], nuclear decommissioning is an
activity performed after the operational stage of a
nuclear facility is completed, excluding the use of
this facility for its design purpose up to its full or
partial release from radiation control.

The safety assessment approach followed in the
decommissioning designs differs in a few impor-
tant respects from the one envisaged for facilities
being at the design development, construction or
reconstruction stages, which is explained by the
conditions of work execution and the configuration
of the facility that is subject to changes under the
decommissioning process [8], such as:

- construction of infrastructure facilities for RW
management (processing and conditioning units,
temporary storage facilities, etc.);

. replacement or reinforcement of load-bearing
building structures;

- partial dismantlement of load-bearing building
structures;

- siting of RW management facilities and changes
in the loads acting on the building structures of
buildings subject to decommissioning.

The procedure and measures implemented to pro-
vide safe nuclear decommissioning shall be initi-
ated at the design development stage (Article 33 of
the Federal Law of November 21, 1995 No. 170-FZ
On Atomic Energy Use). Nuclear decommissioning
activities shall be planned at all life cycle stages
preceding the decommissioning [9]. However, no
such requirement was in place in case of old (leg-
acy) facilities.

Before the decommissioning process is initiated,
the current Federal Norms and Rules provide for a
pre-decommissioning stage of its operation, during
which the operating organization shall ensure, in
particular, the removal of spent nuclear fuel (SNF)
and (or) nuclear materials (NM), as well as RW,
which is followed by a comprehensive engineer-
ing and radiation survey (KIRO) based on which
the DD is developed. As it comes to complex and
large-scale facilities, such as NPP, Rostekhnadzor
reserves the option of simultaneous KIRO studies
and SNF, NM, RM and RW removal. While the latter



may still remain in some buildings, others can be

examined. The KIRO studies can be only imple-

mented on condition that these materials provide
no influence on the radiation exposure levels in the
premises subject to KIRO.

In accordance with FNR in the field of atomic en-
ergy use, DDB maintained by the operating orga-
nization along the entire service life of the nuclear
facility accounts for an additional source of infor-
mation supporting the KIRO studies [6]-[10].

According to paragraph 16 of the NP-012-16 6],
paragraph 19 of the NP-057-17 [8], paragraph 13 of
the NP-091-14 [9], paragraph 21 of the NP-097-16 [10],
decommissioning designs for a nuclear facility are
developed after the SNF, NM and RW removal op-
erations have been completed. Accordingly, the cor-
responding expenditures cannot be included into it.

It should be noted that there is an uncertainty
regarding the structured requirements for the com-
position and content of the decommissioning de-
sign documentation.

For capital construction projects (CCP), the re-
quirements regarding the composition and content
of the DD sections are established by the Decree of
the Government of the Russian Federation of Feb-
ruary 16, 2008 No. 87 On the Composition of the
Sections in the Design Documentation and the Re-
quirements for their Content (RF PP No. 87). The
requirements for the composition and content of
the DD sections for the decommissioning of nucle-
ar facilities are not established in the legislation of
the Russian Federation, however, the requirements
for the composition of the DD for the decommis-
sioning of nuclear facilities were approved by the
order of the State Corporation Rosatom of Decem-
ber 30, 12.2021 No. 1/1813-P (uniform industry
methodological guidelines, hereinafter referred
to as UIMG). It should be noted that they do not
apply to nuclear power plant units, for which the
SRO SOYUZATOMPROEKT standard No. STO SRO-
P 60542948 00050-2023 has been established [11].

The key differences between the requirements of
UIMG of the Rosatom State Corporation of Decem-
ber 30,2021 No. 1/1813-P and those stated in RF PP
No. 87 account for the following:

- in the decommissioning design documentation,
the sections Space-Planning and Architectural
Designs and Design Solutions are combined into
a single section;

- the section Technological Desings in the decom-
missioning design documentation is combined
with the section Information on Engineering
Equipment, Networks and Systems of Engineering
and Technical Support...;

. the decommissioning design documentation pro-
vides for separate sections Planned Arrangement

Development of Nuclear Decommissioning Designs

of Decommissioning Operations, Waste Manage-
ment, Planned Arrangement of Operations on the
Demolition of Capital Structures as Part of the De-
commissioned Facility and Nuclear and Radiation
Safety;

- the decommissioning design documentation does
not provide for a section Requirements on the
Safe Operation of Capital Construction Facilities.
Along with Rostekhnadzor [12], much work as-

sociated with the regulation of nuclear decommis-

sioning operations has been done by the State Cor-
poration Rosatom, in particular, a few documents
have been developed:

« Order of the State Corporation Rosatom of De-
cember 23, 2019 No. 1/1447-P On the Approved
Unified Industry Guidelines for Arranging the Nu-
clear Decommissioning Activities;

« Order of the State Corporation Rosatom of Decem-
ber 1, 2023 No. 1/2285-P On the Approved Unified
Industry Procedure Supporting the Review and
Assessment of Documentation for Capital Invest-
ment Projects and Invalidating the Provisions of
Certain Orders of the State Corporation Rosatom.

According to the Federal Law of December 30,
2009 No. 384-FZ Technical Regulations on the
Safety of Buildings and Structures, the life cycle
for a building or a structure include the following
stages: engineering surveys, design development,
construction (including mothballing), operation
(including current repairs), reconstruction, major
repairs, demolition of a building or a structure.

In accordance with the terminology used in the
legislation on urban development activities of the
Russian Federation, the CC DD is subject to review
with respect to the following types of operations:
construction, reconstruction, major repairs, demo-
lition of the facility.

Article 55.31 of the Urban Development Code of
the Russian Federation states that "a capital con-
struction facility shall be demolished in accordance
with the designs discussing the arrangement of
relevant activities on the demolition of the capital
construction facility after its cutoff from utility net-
works in accordance with the conditions regulating
the cutoff of capital construction facilities from
utility networks issued by organizations operating
utility networks, as well as after the decommission-
ing the capital construction facility is completed if
this is provided for by federal laws." The demolition
designs are developed in accordance with the re-
quirements of the Government Decree of the Rus-
sian Federation of April 26, 2019 No. 509 On the
Approved Requirements for the Composition and



Content of Demolition Designs for a Capital Con-

struction Facility.

As shown above, taking into account the require-
ments of federal norms and rules in the field of
atomic energy use, nuclear facilities are decommis-
sioned in accordance with the design documenta-
tion for decommissioning. CC are demolished in
accordance with relevant designs discussing the ar-
rangement of demolition activities after their de-
commissioning is completed.

Decommissioning of a nuclear facility does not
always end up with the demolition of the CC. Fe-
deral norms and rules in the field of atomic energy
use provide for various decommissioning options:

. for NPPs, “complete dismantlement of a nuclear
power plant unit” is provided as an option which
is implemented either via “immediate dismantle-
ment”, “deferred dismantlement” or “entomb-
ment” of the nuclear power plant unit;

- for RW storage facilities, the options of “immedi-
ate dismantlement” or “deferred dismantlement”
are provided for;

- for a nuclear installation of the nuclear fuel cycle,

“complete dismantlement of the NFC nuclear in-
stallation” is provided, which can be implemented
either via “immediate dismantlement”, “deferred
dismantlement” or "entombment” of the NFC nu-
clear installation.

The decommissioning design documentation for
nuclear facilities is currently divided into two sets:
- design documentation for decommissioning activi-

ties,which is not subject to state review. For operating
organizations subordinated to the State Corporation

Rosatom, the decommissioning design documenta-

tion for nuclear facilities is submitted for review and
analysis only to the State Corporation Rosatom;

- design documentation for the demolition of a cap-
ital construction facility (if this is provided for by
the selected decommissioning option) is subject
to state examination in accordance with an estab-
lished procedure.

Taking into account the latest amendments
to the order of the State Corporation Rosatom of
December 1, 2023 No. 1/2285-P On the Approved
Unified Industry Procedure Supporting the Review
and Assessment of Documentation for Capital In-
vestment Projects and Invalidating the Provisions
of Certain Orders of the State Corporation Rosatom,
the design documentation for the decommission-
ing of nuclear facilities is submitted for state review
only to check the reliability of the estimated cost.
At the same time, the technical part of the designs
discussing the arrangement of the CC demolition
activities shall be analyzed and evaluated by a pri-
vate institution of the State Corporation Rosatom,
i. e., the Industry Center for Capital Construction.
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It should be noted that activities associated with
the decommissioning of nuclear facilities tend to
be more complex than the demolition of CC facili-
ties and may potentially affect the safety of per-
sonnel, the population and the environment. Also,
the nuclear decommissioning process may require
the establishment of infrastructure RW manage-
ment facilities (processing and conditioning units,
temporary storage facilities, etc.), the construction
documentation for which is subject to state review
according to an established procedure.

For this reason, one shall assess all engineering,
technical, design and other options provided for by
the design documentation for the decommissioning
of a nuclear facility to check their compliance with
the safety requirements stipulated in paragraph 1,
Part 5, Article 49 of the Urban Development Code of
the Russian Federation, and not only the solutions
provided for in the designs discussing the arrange-
ment the CC demolition activities.

The existing approach followed to prepare the
design documentation for the decommissioning of
nuclear facilities and the demolition of CC facili-
ties in the form of separate design documentation
according to which only the design documentation
for the CC demolition is submitted for state review
to check the reliability of the estimated cost does
not ensure an adequate level of safety assessment
during their review.

An important aspect also requiring certain at-
tention accounts for the lack of federal uniform
prices (hereinafter referred to as FUP) as regards
some considerable part of activities that should be
performed in line with the radiation safety require-
ments stipulated in the decommissioning designs.
To date, the current FUP approved by the order of
the Ministry of Construction of Russia on August 8,
2022 No. 648/pr can be applied exclusively to calcu-
late the estimated construction cost of a CC facility,
which boosts considerable uncertainty in the cal-
culated decommissioning costs and may negatively
affect planning and implementation of relevant
projects.

The lack of clear prices for specific activities con-
tributing to the radiation safety emphasizes the
need of developing some additional methodologi-
cal recommendations and regulatory documents.
Thus, a more accurate and reasonable assessment
of their costs may be achieved and the project man-
agement efficiency may be increased.

Taking into account the above, it is advisable to
establish legislative requirements for the composi-
tion and content of the design documentation for
the decommissioning of nuclear facilities and as re-
gards the arrangement of its state review, including
the calculations of the estimated cost, as well as to



establish FUP for activities related to such nuclear
decommissioning.

1. Global Status of Decommissioning of Nuclear In-
stallations. IAEA Nuclear Energy Series, No. NW-T-2.16.
IAEA, Vienna, 2023.

2. Ob'yemy rabot i finansirovaniye Federal'noy tsel-
evoy programmy “Obespecheniye yadernoy i radiatsi-
onnoy bezopasnosti na 2016—2020 gody i na period
do 2035 goda” [Work scope and funding of the Fed-
eral Target Program Nuclear and Radiation safety
in 2016—2035]. The official website of the Federal
Target Program NRS-2. — URL: https://dim-sap6.
pd/?ysclid=mlghevyai2519432352 (accessed on:
24.09.2024).

3. Rezul'taty realizatsii Federal noy tselevoy program-
my “Obespecheniye yadernoy i radiatsionnoy bezopas-
nosti na 2016—2020 gody i na period do 2035 goda” za
2023 god [Achievements of the Federal Target Pro-
gram Nuclear and Radiation safety in 2016—2035 for
2023]. The official website of the Federal Target Pro-
gram NRS-2. — URL: https://dbumn-sp6.pd/about/re-
ports/rezultaty-realizatsii-programmy-za-2023-god
(accessed on: 24.09.2024).

4. Aleksandrova T. A., Ivanov A. Yu., Linge In. L., Lu-
nov D. M., Saveleva E. A., Samoylov A. A., Utkin V. B.
Otsenka ob'emov obrazovaniya RAO ot vyvoda iz
ehkspluatatsii s ispolzovaniem informatsionnykh
modeley [RW Volumes from the Decommissioning
Estimated Using Information Models]. Radioak-
tivnye otkhody — Radioactive Waste, 2019, no. 3(12),
pp. 19—31. DOI: 10.25283/2587-9707-2020-3-19-31.

5. Abalkina I. L., Linge I. I. Osobennosti obrash-
cheniya s RAO ot vyvoda iz ehkspluatatsii [Pecu-
liarities of Decommissioning Waste Management].

Development of Nuclear Decommissioning Designs

Radioaktivnye otkhody — Radioactive Waste, 2018,
no. 3 (4), pp. 6—15.

6. NP-012-16. Pravila obespecheniya bezopasnosti pri
vyvode iz ekspluatatsii bloka atomnoy stantsii [Safety
Rules for Decommissioning of NPP Power Unit].

7. NP-028-16. Pravila obespecheniya bezopasnosti
privyvode iz ekspluatatsii issledovatel'skikh yadernykh
ustanovok [Safety rules for decommissioning of nu-
clear research installations].

8. NP-057-17. Pravila obespecheniya bezopasnosti pri
vyvode iz ekspluatatsii yadernykh ustanovok yadernogo
toplivnogo tsikla [Safety Rules for Decommissioning
of NFC Nuclear Installations].

9. NP-091-14. Obespecheniya bezopasnosti privyvode
iz ekspluatatsii ob"yektov ispol'zovaniya atomnoy ener-
gii. Obshchiye polozheniya [Decommissioning safety
of nuclear energy facilities. General provisions].

10. NP-097-16. Trebovaniya k obespecheniyu bezo-
pasnosti pri vyvode iz ekspluatatsii punktov khraneni-
ya radioaktivnykh otkhodov [Requirements for safe
decommissioning of radioactive waste storage
facilities].

11. SRT SRO-P 60542948 00050-2023. Proyektnaya
dokumentatsiya vyvoda iz ekspluatatsii blokov atom-
nykh stantsiy. Sostav razdelov i trebovaniya k ikh soder-
zhaniyu [Design documentation for the decommis-
sioning of nuclear power plant units. Composition of
the sections and the requirements for their content].

12. Bochkarev V. V., Shchadilov A. E., Afanasyev I. A.,
Sharafutdinov R. B. Sostoyaniye normativnogo
regulirovaniya bezopasnosti pri vyvode iz eksplua-
tatsii ob"yektov ispol'zovaniya atomnoy energii
[Current State of the Safety Regulation During Nu-
clear Facilities Decommissioning]. Yadernaya i ra-
diatsionnaya bezopasnost' — Nuclear and radiation
safety, 2022, no. 4 (106), pp. 5—18. DOI: 10.26277/
SECNRS.2022.106.4.001.

Basanskiy Grigory Evgenievich, Ph. D., leading specialist, Federal autonomous institution “Main Depart-
ment of State Expertise” (42, building 1-2, Bolshaya Yakimanka st., Moscow, 119049, Russia), e-mail:

e.basanskiy@gge.ru.

Belogrudov Alexey Alexeevich, project leading expert, Federal autonomous institution “Main Depart-
ment of State Expertise” (42, building 1-2, Bolshaya Yakimanka st., Moscow, 119049, Russia), e-mail:

a.belogrudov@gge.ru.

Kriukov Kirill Aleksandrovich, leading specialist, Federal autonomous institution “Main Department of
State Expertise” (42, building 1-2, Bolshaya Yakimanka st., Moscow, 119049, Russia), e-mail: k.kriukov@

gge.ru.

Basanskiy E.G., Belogrudov A. A., Kriukov K. A. Development of Nuclear Decommissioning Designs. Ra-
dioactive Waste, 2025, no. 1 (30), pp. 20—26. DOI: 10.25283/2587-9707-2025-1-20-26. (In Russian).



