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Abstract. This article substantiates the relevance of the development and implementation of Rosatom 

Production System projects focused on the modernisation of equipment and technological systems of nuclear 

power plants. The purpose of these projects is to increase energy saving. The peculiarities of economic 

efficiency assessment methods based on stage-by-stage analysis of indicators by statistical and dynamic methods 

are considered. It is determined that the estimation procedure of economic feasibility of investing into Rosatom 

Production System projects on increasing energy saving has specificity depending on the content of measures. In 

this regard, the authors consider the results, economic and operational effects of six types of typical measures. 
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Table 1. Target values of the Energy Conservation and Efficiency Programme indicators for the period 2022-

2027 
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(6 EBCBEF46<@OI GE?B6<SI) 

*9?96B9 ;A4K9A<9 <A8<>4FBD4 (%) CB 7B84@ 

2022 2023 2024 2025 2026 2027 

> GDB6AR 2020 7B84 1 1,5 2 2,5 - - 

> GDB6AR 2025 7B84 - - - - 0,5 0,1 
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Figure 1. Logical framework of selection of typical activities to modernise NPP equipment in a comprehensive 

long-term programme-forecast of NPP modernisation (compiled by the authors) 
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Figure 1. Logical framework of implementation and investment of typical activities to modernise NPP equipment 

in a comprehensive long-term programme-forecast of NPP modernisation (compiled by the authors) 
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Table 3. Assessment model of economic effects from implementation of typical activities to modernise NPP 

equipment and systems 

#B>4;4F9?P Q>BAB@<K9E>B7B QHH9>F4  &<C @9DBCD<SF<S 
 1  2  3  4  5  6 

1>BAB@<S ;4FD4F A4 CB>GC>G Q/QA9D7<< + + + - - - 

�OE6B5B:89A<9 @BMABEF< - + - - - - 

�BCB?A<F9?PAO= 6OCGE> Q/QA9D7<< - - + + - + 

%A<:9A<9 FDG8B;4FD4F CD< CDB6989A<< 
&" < $ 

- - - - + + 

#D<DBEF 4@BDF<;4J<< < A4?B74 A4 
<@GM9EF6B 

+ + + + + + 

#D<DBEF K<EFB= CD<5O?< + + + + + + 

 

$4EE@4FD<649@4S @B89?P BJ9A>< CB;6B?S9F BEGM9EF6?SFP BF5BD A4<5B?99 
;A4K<@OI #%$-CDB9>FB6, B59EC9K<64RM<I DBEF QHH9>F<6ABEF< Q>EC?G4F4J<< 
B5BDG8B64A<S �1%, QA9D7BE59D9:9A<S < QA9D7BQHH9>F<6ABEF< D45BFO EF4AJ<<, 99 
>BA>GD9AFBECBEB5ABEF< < GEFB=K<6BEF< D4;6<F<S. � FB :9 6D9@S, CD4>F<K9E>B9 
;A4K9A<9 CD98?4749@B= @B89?< EBEFB<F 6 FB@, KFB BA4 @B:9F 5OFP 6EFDB9A4 6 GK95AO= 
CDBJ9EE CB87BFB6>< lean-EC9J<4?<EFB6 8?S 4FB@AB= BFD4E?<. 1FB CB;6B?<F 
EHBD@<DB64FP 4>FG4?PAO9 >B@C9F9AJ<< G 5G8GM<I < 89=EF6GRM<I EBFDG8A<>B6, 
6BBDG:<6 <I D9?964AFAO@< A46O>4@< 8?S D94?<;4J<< EFD4F97<< D9EGDEBE59D9:9A<S A4 
BEAB69 EB6D9@9AAOI @9FB8<> < CDB7D9EE<6AB7B BCOF4.  
 

%#�%"� ��&�$�&'$/ / REFERENCES 
 

1. Korsakov D.V. Project management for the implementation of lean manufacturing at an industrial 

enterprise. Student Scientific. 2022;(1):29340. https://doi.org/10.47451/tss2022-01-03  

2. �B?BFGI<A, �.�., �DI<CB64 3.�. "F9K9EF69AAO= BCOF 6A98D9A<S CDB9>F4 E<EF9@O 59D9:?<6B7B 
CDB<;6B8EF64. � >A.: �C<0=8B0@=>5 7=0=85: %1>@=8: =0CG=KE AB0B59. %4A>F-#9F9D5GD7 : *9AFD A4GKAB-
<AHBD@4J<BAAOI F9IAB?B7<= «�EF9D<BA»; 2020. %. 27332.  

3. �46O8B64 !.%., �D4M9A>B64 !.�. %<EF9@4 @9A98:@9AF4 59D9:?<6B7B CDB<;6B8EF64 < 
GEFB=K<6BEFP ?<A-FD4AEHBD@4J<=. !>2K5 B5E=>;>388. 2021;17(2):1213130. https://doi.org/10.47370/2072-

0920-2021-17-2-121-130    

4. 3>B6?964 �.�., �?459D8996 $.$., �A8DBEB6 %. . < 8].  9I4A<;@ Q>BAB@<>B-CD46B6B7B 
B59EC9K9A<S A4J<BA4?PAB= 59;BC4EABEF<: BCOF, CDB5?9@O, C9DEC9>F<6O. �D4EAB84D: !4GKAB-

<EE?98B64F9?PE><= <AEF<FGF Q>BAB@<><; 2012. 537 E. ISBN 978-5-9952-0017-8.  

5. �B?B6>B  .�., %9FD4>B6 �.!., �74CB64 %.#. < 8D. � 6BCDBEG B5 QHH9>F<6ABEF< >B@C?49AE-
>BAFDB?S A4 CD98CD<SF<SI 4FB@AB= BFD4E?< 6 GE?B6<SI Q>BAB@<K9E>B7B >D<;<E4. �;>10;L=0O O45@=0O 
157>?0A=>ABL. 2021;(1):1103117. https://doi.org/10.26583/gns-2021-01-10   

6. Golovko M.V., Rudenko V.A., Krivoshlykov N.I. Influence of institutional transformations on the 

choice of mechanisms for ensuring economic development and security of nuclear power engineering 

enterprises. Espacios. 2018. Vol. 39. No. 31. EDN VBDQUS. URL: 

https://www.revistaespacios.com/a18v39n31/18393128.html (84F4 B5D4M9A<S: 24.02.2023). 

7. $G89A>B �.�., �B?B6>B  .�., 'I4?<A4 �.�. < 8D. "COF < C9DEC9>F<6O CB87BFB6>< lean-

EC9J<4?<EFB6 A4 BEAB69 QHH9>F<6AB7B 6;4<@B89=EF6<S 6G;4 < CD98CD<SF<= �� «$BE4FB@». �;>10;L=0O 
O45@=0O 157>?0A=>ABL. 2018;(1):1193128. URL: 

http://gns.mephi.ru/sites/default/files/journal/file/ru.2018.1.4.2.pdf  (84F4 B5D4M9A<S: 24.02.2023). 
8. �>G?B64 3.!. 1A9D7BQHH9>F<6ABEFP >4> ECBEB5 CB6OL9A<S >BA>GD9AFBECBEB5ABEF< Q>BAB@<><. 

'?@02;5=85 M:>=><8G5A:8<8 A8AB5<0<8. -;5:B@>==K9 =0CG=K9 6C@=0;. 2015;(78). EDN: XEBZQZ. URL: 

http://uecs.ru/uecs-78-782015/item/3614-2015-06-29-08-07-33 (84F4 B5D4M9A<S: 24.02.2023). 
9. �69D96 �.�. 1A9D7BQHH9>F<6ABEFP < QA9D7BE59D9:9A<9: @<DB6B= BCOF 8?S $BEE<< [@BAB7D4H<S]. 

 BE>64: %F4F<EF<>4 $BEE<<. 2011. 176 E.   
10. �4?<964 �.�., �64AB64 �.�., �BAA<>B6 �.�., �BAA<>B64 ".�. #D<AJ<CO HBD@<DB64A<S 

QHH9>F<6AOI CDB9>FB6 6 B5?4EF< CB6OL9A<S QA9D7BQHH9>F<6ABEF< 89SF9?PABEF< CD98CD<SF<S. 
-:>=><8G5A:85 =0C:8. 2020;(188):37342. https://doi.org/10.14451/1.188.37  

11. #B?B:9AJ964 2.%., �A8DBEB64 �.�. #D<BD<F9FO F9IAB?B7<K9E>B= @B89DA<;4J<< 
CDB@OL?9AAB7B CD98CD<SF<S 6 GE?B6<SI FD4AEHBD@4J<< Q>BAB@<><. Russian Economic Bulletin. 

https://doi.org/10.47451/tss2022-01-03
https://doi.org/10.47370/2072-0920-2021-17-2-121-130
https://doi.org/10.47370/2072-0920-2021-17-2-121-130
https://doi.org/10.26583/gns-2021-01-10
https://www.revistaespacios.com/a18v39n31/18393128.html
http://gns.mephi.ru/sites/default/files/journal/file/ru.2018.1.4.2.pdf
http://uecs.ru/uecs-78-782015/item/3614-2015-06-29-08-07-33
https://doi.org/10.14451/1.188.37


104                                                                2023;13(2):97–105  �?>5а?PAаO O45@AаO 55з>?аAA>AFP / Global nuclear safety  

Уха?<Aа И.А. < 4@.   >45?P >F5Aк< Qк>A>@<G5Aк>= … / Ukhalina I.A. et al.  Model for assessing the economic … 
 

 

2021;4(5):2143221. URL: https://elibrary.ru/download/elibrary_47320530_56831643.pdf (84F4 B5D4M9A<S: 
07.03.2023). 

12. $G@A9A>B  .%. Lean Smart Plant 3 AB6O= GDB69AP D4;6<F<S CDB<;6B8EF69AAB= E<EF9@O 
«$BE4FB@». � >A.: #>2KH5=85 ?@>872>48B5;L=>AB8 B@C40 =0 B@0=A?>@B5 – 8AB>G=8: @0728B8O 8 
:>=:C@5=B>A?>A>1=>AB8 =0F8>=0;L=>9 M:>=><8:8 : &@C4K V �A5@>AA89A:>9 =0CG=>-?@0:B8G5A:>9 
:>=D5@5=F88,  >A:20, 26 <0O 2021 3>40.  BE>64: �G@4A<F4DAO= <AEF<FGF (��"' �" «$BEE<=E><= 
GA<69DE<F9F FD4AECBDF4 ( ��&)»; 2021. %. 18320. 3 EDN DOYLWM. 

13. !4D>96<K �.�., �4;4AE><= �.�. %<EF9@AO= CB8IB8 > BJ9A>9 QHH9>F<6ABEF< <A69EF<J<BAAB7B 
CDB9>F4. -:>=><8G5A:89 6C@=0;. 2020;(2):47360. URL: http://www.economicarggu.ru/2020_2/58.pdf (84F4 
B5D4M9A<S: 07.03.2023). 

14. �474GF8<AB6 !.)., �4?4A84DB6 �.!.  9FB8<>4 BJ9A>< QHH9>F<6ABEF< <AAB64J<BAAOI CDB9>FB6 
6 B5?4EF< @B89DA<;4J<< CDB@OL?9AAOI CDB<;6B8EF6. � >A.: %>2@5<5==K5 =0CG=K5 8AA;54>20=8O: 
B5>@8O, <5B>4>;>38O, ?@0:B8:0 : %1>@=8: AB0B59 ?> <0B5@80;0< <564C=0@>4=>9 =0CG=>-

?@0:B8G5A:>9 :>=D5@5=F88 (13 8N=O 2019 3., 3. 'D0). � 3 G. +. 2. 'H4: !�* �9EFA<> A4G><; 2019. %. 763
83. URL: https://elibrary.ru/download/elibrary_41095403_19235055.pdf  (84F4 B5D4M9A<S: 07.03.2023). 

 

 
����� ��&"$"�: 
'I4?<A4 �.�. 3 'EF4AB6?9A<9 6;4<@BE6S;< @9:8G 
EB89D:4A<9@ @9DBCD<SF<S CB QA9D7BE59D9:9A<R, 
Q>BAB@<K9E><@ D9;G?PF4FB@ < BC9D4J<BAAO@ QHH9>FB@ 
BF 97B D94?<;4J<<; 
�B?B6>B  .�. 3 �BAJ9CFG4?<;4J<S EF4FP<, 
CD98BEF46?9A<9 @4F9D<4?B6 46FBDE><I <EE?98B64A<= CB 
<;GK49@B= CDB5?9@9; 
�74CB64 %.#. 3 %<EF9@4F<;4J<S >D<F9D<96 BF5BD4 
@9DBCD<SF<= CB @B89DA<;4J<< B5N9>FB6 �1% 8?S J9?9= 
6>?RK9A<S 6 ��#  < CD<ASF<S D9L9A<S B 
CD<BD<F9FABEF< <I <A69EF<DB64A<S; 
�AJ<5BD �.�. 3 %BEF46?9A<9 ?B7<K9E><I EI9@ BF5BD4 
F<CB6OI @9DBCD<SF<= CB @B89DA<;4J<< �1% < CD<ASF<< 
D9L9A<S B5 <I <A69EF<DB64A<<; 

�H<@9A>B !.�. 3 %BEF46?9A<9 BJ9ABKAB= @B89?< 
Q>BAB@<K9E><I QHH9>FB6 BF 6A98D9A<S F<CB6OI 
@9DBCD<SF<= CB @B89DA<;4J<< B5BDG8B64A<S �1%; 

$B74K964 �.%. 3 �;GK9A<9, B5D45BF>4 < E<EF9@4F<;4J<S 
CG5?<>4J<= CB <;GK49@B= CDB5?9@9. 

AUTHORS’ CONTRIBUTION:  
Ukhalina I.�. 3 Establishing the relationship between the 

content of the energy saving activity, the economic result and 

the operational effect of its implementation; 
 

Golovko M.V. 3 Conceptualization of the article, provision 

of author's research materials on the problem under study; 

Agapova S.P. 3 Systematization of criteria of selection of 
activities on modernization of NPP facilities for the purposes 

of inclusion into a comprehensive long-term programme-

forecast of NPP modernisation and making decision on 

priority of their investment; 
Antsibor �.V. 3 Making logical schemes of selecting typical 

activities to modernise NPPs and making a decision on their 

investment; 

Efimenko N.�. 3 To make an estimated model of economic 
effects from implementation of typical activities on 

modernisation of NPP equipment; 

Rogacheva Zh.S. 3 Study, processing and systematisation of 

publications on the problem. 
 

�%&"+!��� (�!�!%�$"��!�3:  
$45BF4 6OCB?A9A4 59; 6A9LA<I <EFBKA<>B6 
H<A4AE<DB64A<S. 

 

FUNDING:  

The study had no external funding. 

 

�"!(���& �!&�$�%"�:  
�BAH?<>F <AF9D9EB6 BFEGFEF6G9F. 

 

CONFLICT OF INTEREST:  
No conflict of interest. 

 

�!("$ �*�3 "� ��&"$�): 
 

INFORMATION ABOUT THE AUTHORS: 

�D<A4 �A4FB?P96A4 'I4?<A4, >.Q.A., 8BJ9AF >4H98DO 
Q>BAB@<>< < EBJ<4?PAB-7G@4A<F4DAOI 8<EJ<C?<A, 
�B?7B8BAE><= <A:9A9DAB-F9IA<K9E><= <AEF<FGF 3 
H<?<4? !4J<BA4?PAB7B <EE?98B64F9?PE>B7B S89DAB7B 
GA<69DE<F9F4 « �(�», 7. �B?7B8BAE>, $BEFB6E>4S B5?., 
$BEE<=E>4S (989D4J<S; ORCID: https://orcid.org/0000-

0002-1928-7510 ; e-mail: IAUkhalina@mephi.ru 

Irina �. Ukhalina, Cand. Sci. (Econ.), Associate Professor, 
Department of Economics, Social and Humanitarian 

Disciplines Volgodonsk Engineering Technical Institute the 

branch of National Research Nuclear University «MEPhI», 
Volgodonsk, Rostov region, Russian Federation; ORCID: 
https://orcid.org/0000-0002-1928-7510 ; e-mail: 

IAUkhalina@mephi.ru 

 4D<S �?48<@<DB6A4 �B?B6>B, 8.Q.A., CDBH9EEBD 
>4H98DO <AEF<FGJ<BA4?PAB= Q>BAB@<>< < 
<A69EF<J<BAAB7B @9A98:@9AF4, �G54AE><= 
7BEG84DEF69AAO= 47D4DAO= GA<69DE<F9F <@. �.&. 
&DG5<?<A4, 7. �D4EAB84D, $BEE<=E>4S (989D4J<S; 
ORCID: http://orcid.org/0000-0002-4835-9800 ; e-mail: 
golovko178@mail.ru 

Mariy V. Golovko, Dr. Sci. (Econ.), Professor, Department 

of Institutional Economics and Investment Management, I.T. 
Trubilin Kuban State Agrarian University, Krasnodar, 

Russian Federation; ORCID: http://orcid.org/0000-0002-

4835-9800 ; e-mail: golovko178@mail.ru 

%69F?4A4 #46?B6A4 �74CB64, EF4DL<= CD9CB8464F9?P 
Q>BAB@<>< < EBJ<4?PAB-7G@4A<F4DAOI 8<EJ<C?<A, 
�B?7B8BAE><= <A:9A9DAB-F9IA<K9E><= <AEF<FGF 3 
H<?<4? !4J<BA4?PAB7B <EE?98B64F9?PE>B7B S89DAB7B 
GA<69DE<F9F4 « �(�», 7. �B?7B8BAE>, $BEFB6E>4S B5?., 
$BEE<=E>4S (989D4J<S; ORCID: https://orcid.org/0000-

0002-8484-2912 ; e-mail: SPAgapova@mephi.ru  

Svetlana P. Agapova, Senior Lecture, Department of 

Economics and Social and Humanitarian Disciplines 

Volgodonsk Engineering Technical Institute the branch of 
National Research Nuclear University «MEPhI», 
Volgodonsk, Rostov region, Russian Federation; ORCID: 

https://orcid.org/0000-0002-8484-2912 ; e-mail: 

SPAgapova@mephi.ru 
�AA4 �4E<?P96A4 �AJ<5BD, >.Q.A., 8BJ9AF >4H98DO 
Q>BAB@<>< < EBJ<4?PAB-7G@4A<F4DAOI 8<EJ<C?<A, 

�nna V. Antsibor, Cand. Sci. (Econ.), Associate Professor, 

Department of Economics and Social and Humanitarian 

https://elibrary.ru/download/elibrary_47320530_56831643.pdf
http://www.economicarggu.ru/2020_2/58.pdf
https://elibrary.ru/download/elibrary_41095403_19235055.pdf
https://orcid.org/0000-0002-1928-7510
https://orcid.org/0000-0002-1928-7510
https://orcid.org/0000-0002-1928-7510
http://orcid.org/0000-0002-4835-9800
http://orcid.org/0000-0002-4835-9800
http://orcid.org/0000-0002-4835-9800
https://orcid.org/0000-0002-8484-2912
https://orcid.org/0000-0002-8484-2912
https://orcid.org/0000-0002-8484-2912


105                                                      2023;13(2):97–105  �?>5а?PAаO O45@AаO 55з>?аAA>AFP / Global nuclear safety  

Уха?<Aа И.А. < 4@.   >45?P >F5Aк< Qк>A>@<G5Aк>= … / Ukhalina I.A. et al.  Model for assessing the economic … 

  

 

�B?7B8BAE><= <A:9A9DAB-F9IA<K9E><= <AEF<FGF 3 
H<?<4? !4J<BA4?PAB7B <EE?98B64F9?PE>B7B S89DAB7B 
GA<69DE<F9F4 « �(�», 7. �B?7B8BAE>, $BEFB6E>4S B5?., 
$BEE<=E>4S (989D4J<S; ORCID: https://orcid.org/0000-

0002-1192-4554 ; e-mail: AVAntsibor@mephi.ru 

DisciplinesVolgodonsk Engineering Technical Institute the 

branch of National Research Nuclear University «MEPhI», 
Volgodonsk, Rostov region, Russian Federation; ORCID: 

https://orcid.org/0000-0002-1192-4554 ; e-mail: 

AVAntsibor@mephi.ru 

!<A4 �?9>E996A4 �H<@9A>B, >.Q.A., 8BJ9AF >4H98DO 
Q>BAB@<>< < EBJ<4?PAB-7G@4A<F4DAOI 8<EJ<C?<A, 
�B?7B8BAE><= <A:9A9DAB-F9IA<K9E><= <AEF<FGF 3 
H<?<4? !4J<BA4?PAB7B <EE?98B64F9?PE>B7B S89DAB7B 
GA<69DE<F9F4 « �(�», 7. �B?7B8BAE>, $BEFB6E>4S B5?., 
$BEE<=E>4S (989D4J<S; ORCID: https://orcid.org/0000-

0001-8113-6759 ; e-mail: NAEfimenko@mephi.ru 

Nina �. Efimenko, Cand. Sci. (Econ.), Associate Professor, 
Department of Economics and Social and Humanitarian 

Disciplines Volgodonsk Engineering Technical Institute the 

branch of National Research Nuclear University «MEPhI», 
Volgodonsk, Rostov region, Russian Federation; ORCID: 
https://orcid.org/0000-0001-8113-6759 ; e-mail: 

NAEfimenko@mephi.ru 

�4AA4 %9D7996A4 $B74K964, >.Q.A., 8BJ9AF >4H98DO 
Q>BAB@<>< < EBJ<4?PAB-7G@4A<F4DAOI 8<EJ<C?<A, 
�B?7B8BAE><= <A:9A9DAB-F9IA<K9E><= <AEF<FGF 3 
H<?<4? !4J<BA4?PAB7B <EE?98B64F9?PE>B7B S89DAB7B 
GA<69DE<F9F4 « �(�», 7. �B?7B8BAE>, $BEFB6E>4S B5?., 
$BEE<=E>4S (989D4J<S; ORCID: https://orcid.org/0000-
0002-3363-2691 ; e-mail: ZSRogacheva@mephi.ru 

Zhanna S. Rogacheva, Cand. Sci. (EconAssociate 

Professor, Department of Economics and Social and 
Humanitarian Disciplines Volgodonsk Engineering 

Technical Institute the branch of National Research Nuclear 

University «MEPhI», Volgodonsk, Rostov region, Russian 

Federation; ORCID: https://orcid.org/0000-0002-3363-2691 ; 
e-mail: ZSRogacheva@mephi.ru 

 

#BEFGC<?4 6 D984>J<R 14.03.2023 
#BE?9 8BD45BF>< 12.05.2023 
#D<ASF4 > CG5?<>4J<< 23.05.2023 
 

 

Received 14.03.2023 

Revision 12.05.2023 
Accepted 23.05.2023 

 

 
.  

https://orcid.org/0000-0002-1192-4554
https://orcid.org/0000-0002-1192-4554
https://orcid.org/0000-0002-1192-4554
https://orcid.org/0000-0001-8113-6759
https://orcid.org/0000-0001-8113-6759
https://orcid.org/0000-0002-3363-2691
https://orcid.org/0000-0002-3363-2691
https://orcid.org/0000-0002-3363-2691

