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Abstract. The article discusses one of the problematic issues of operating nuclear power plants - revenue losses 

caused by staff mistakes. Existing methods and approaches to reducing the number of such incidents are 

analyzed. Despite the efforts made, the problem remains relevant. One of the directions for reducing the number 

of equipment failures is the study and use of internal and external operational experience. A description is given 

of a system for preventing the recurrence of negative operating experience, developed at the Novovoronezh 

Nuclear Power Plant, which is used in preparation for switching equipment. The system is an information base, 

the information in which is structured by types of equipment used at the Novovoronezh Nuclear Power Plant, 

allowing only the information directly related to the upcoming switches to be communicated to the operational 

staff. Suggestions for its further improvement, taking into account the recommendations of the International 
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Atomic Energy Agency, are considered. A forecast is given for the dynamics of reducing the number of 

violations after the introduction of this system into industrial operation. 
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Figure 1. Losses from incorrect actions of personnel, million rubles 
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Figure 2. Share of financial losses of Novovoronezh NPP from violations caused by personnel 
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Figure 3. Share of financial losses at Novovoronezh NPP from violations caused by the personnel 
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��" �1% < 86GIEFBDBAA<I B5@9AB6, <ECB?P;B64A<9 BF@9K9AAB7B CB?B:<F9?PAB7B 
BCOF4 A4 !��1%; 

− <ECB?P;B64A<S BCOF4 ;4DG59:AOI �1% CD< CB87BFB6>9 < CDB6989A<< ;4ASF<= 
E BC9D4F<6AO@ C9DEBA4?B@ 6 GK95AB-FD9A<DB6BKAB@ CGA>F9 !��1%; 

− <;GK9A<S < <ECB?P;B64A<S CB?B:<F9?PAB= CD4>F<><, CD98?B:9AAB= 
CD98EF46<F9?S@< ;4DG59:AOI �1% CD< CBE9M9A<< <@< !��1%;  

− 6A9E9A<S 6 GEF4AB6?9AAB@ CBDS8>9 8BCB?A9A<= < <;@9A9A<= 6 
Q>EC?G4F4J<BAAGR 8B>G@9AF4J<R, CB87BFB6?9AAOI A4 BEAB64A<< < E <ECB?P;B64A<9@ 
BCOF4 Q>EC?G4F4J<< ;4DG59:AOI �1%; 

− <;GK9A<S @4F9D<4?B6 CB Q>EC?G4F4J<< ;4DG59:AOI �1%, BCG5?<>B64AAOI 6 
F9IA<K9E><I :GDA4?4I, <;84RM<IES 6 $BEE<<; 

− <;GK9A<S BFK9FB6 < 4A4?<;B6 CB A4DGL9A<S@ 6 D45BF9, A489:ABEF< D45BFO 
B5BDG8B64A<S ;4DG59:AOI �1%, A4CD46?S9@OI A4 !��1% ��" �1%,  ���&1. 

�ES A9B5IB8<@4S <AHBD@4J<S B5 BCOF9 Q>EC?G4F4J<< E6B96D9@9AAB 8B6B8<FES 8B 
BC9D4F<6AB7B C9DEBA4?4 6 6<89 <AEFDG>F4:9=, FD9A<DB6B>, 6A9E9A<S <;@9A9A<= 6 
8B>G@9AF4J<R < F.C. "8A4>B 6 E6S;< B7DB@AO@ >B?<K9EF6B@ EB5OF<=, CB8?9:4M<I 
4A4?<;G 8?S <ECB?P;B64A<S C9D98 CDB6989A<9@ D97?4@9AFAOI D45BF, BC9D4F<6AB@G 
C9DEBA4?G A9B5IB8<@B 89D:4FP 6 7B?B69 5B?PLB= @4EE<6 <AHBD@4J<<, KFB G69?<K<649F 
69DBSFABEFP A9CB?AB7B GK9F4 BCOF4 Q>EC?G4F4J<< < CBF9AJ<4?PAB @B:9F CD<69EF< > 
6B;A<>AB69A<R 4A4?B7<KAOI A974F<6AOI EB5OF<=. 

� CB8B5AOI E?GK4SI 6 >BAJ9DA9 $BEQA9D7B4FB@ 6 J9?B@ < A4 !B6B6BDBA9:E>B= 
�1% 6 K4EFABEF< 6OCB?AS9FES D4;D45BF>4 6ECB@B74F9?PAOI <AHBD@4J<BAAOI E<EF9@ 
CB D4;?<KAO@ B5?4EFS@ 89SF9?PABEF< [1,2]. 

�?S EA<:9A<S 69DBSFABEF< A9CB?AB7B <ECB?P;B64A<S BCOF4 Q>EC?G4F4J<< 6 
84AAB@ E?GK49 A4 !B6B6BDBA9:E>B= �1% D4;D45BF4A4 E<EF9@4 CD98GCD9:89A<S 
CB6FBD9A<S A974F<6AB7B BCOF4 Q>EC?G4F4J<< C9D98 6OCB?A9A<9@ D97?4@9AFAOI D45BF 
A4 �1%, >BFBD4S CB;6B?S9F BC9D4F<6AB@G C9DEBA4?G 6 F9K9A<9 A9 5B?99 B8AB= @<AGFO 
CB?GK4FP <AHBD@4J<R CB <@9RM9@GES A974F<6AB@G BCOFG Q>EC?G4F4J<< 8?S 
>BA>D9FAB= E<EF9@O �1%. 

#B ;4CDBEG BC9D4FBD4 CBED98EF6B@ H<?PFD4 6O5BD4 EB5OF<= (D<E. 4) E<EF9@4 
6O6B8<F C9D9K9AP <AHBD@4J<<, CD<6S;4AAB= > >BA>D9FAB@G B5BDG8B64A<R 6 B5N9@9 
A9E>B?P><I EFD4A<J EFDG>FGD<DB64AAB7B C9K4FAB7B F9>EF4, KFB CB;6B?S9F CDB69EF< 
4A4?<; <@9RM97BES Q>EC?G4F4J<BAAB7B BCOF4 6 F9K9A<9 10 @<AGF. 

 $8AC=>: 4. (8;LB@ 2K1>@0 A>1KB89 4;O 0=0;870 
Figure 4. Event selection filter for analysis 

 

�AHBD@4J<S 6 E<EF9@G ;4ABE<FES 9:9A989?PAB, KFB CB;6B?S9F 9= CBEFBSAAB 
BEF464FPES 6 4>FG4?PAB@ EBEFBSA<< < BC9D4F<6AB GK<FO64FP BCOF Q>EC?G4F4J<<. 
1>EC9DFO CB 4A4?<;G EB5OF<= CGF9@ CDBD45BF>< EBFA< 8B>G@9AFB6 <; BFD4E?96B= 
E<EF9@O %#�!� < <AHBD@4J<BAAB7B E4=F4 ��" �1% EB5<D4RF <AHBD@4J<R CB 
EB5OF<S@ E 6O89?9A<9@ >?RK96OI @B@9AFB6 < D4;D454FO64RF D9>B@9A8G9@O9 6BCDBEO 
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8?S CDBD45BF>< CD< CDB6989A<< J9?96B7B <AEFDG>F4:4 E J9?PR CD98GCD9:89A<S 
A974F<6AB7B BCOF4 Q>EC?G4F4J<< (F45?. 1).   
 

&01;8F0 1. #5@5G5=L 0=0;>38G=KE A>1KB89 4;O 0=0;870 ?@8 ?@>2545=88 F5;52>3> 8=AB@C:B060 

Table 1. List of similar events for analysis during targeted briefing 

№ 
CC 

�1% �4F4 EB5OF<S !4;64A<9 %<EF9@4 "5BDG8B64A<9 #BE?98EF6<S 

1 !4;64A<9 
�1% 

(4>F<K9E>4S 
84F4 EB5OF<S 

"C<E4A<9 
EB5OF<S 

!4<@9AB64A<9 
E<EF9@O 

!4<@9AB64A<9 
B5BDG8B64A<S 

"C<E4A<9 
CBE?98EF6<= EB5OF<S 

2 !4;64A<9 
�1% 

(4>F<K9E>4S 
84F4 EB5OF<S 

"C<E4A<9 
EB5OF<S 

!4<@9AB64A<9 
E<EF9@O 

!4<@9AB64A<9 
B5BDG8B64A<S 

"C<E4A<9 
CBE?98EF6<= EB5OF<S 

3 !4;64A<9 
�1% 

(4>F<K9E>4S 
84F4 EB5OF<S 

"C<E4A<9 
EB5OF<S 

!4<@9AB64A<9 
E<EF9@O 

!4<@9AB64A<9 
B5BDG8B64A<S 

"C<E4A<9 
CBE?98EF6<= EB5OF<S 

 

�4CD4L<649@4S <AHBD@4J<S B5 BCOF9 Q>EC?G4F4J<< A9E9F 6 E959 EGFP 
CDB<;BL98L97B EB5OF<S (>D4F>B9 BC<E4A<9, A9CBED98EF69AA4S, >BD9AA4S CD<K<A4, 
ECBEB5EF6GRM<= H4>FBD) < 6BCDBEO, >BFBDO9 AG:AB ;484FP E959 < E6B<@ CB8K<A9AAO@, 
CD< CDB6989A<< J9?96B7B <AEFDG>F4:4 C9D98 CDB6989A<9@ D97?4@9AFAOI D45BF, 8?S 
<E>?RK9A<S CB6FBD9A<S A974F<6AB7B EB5OF<S. 

 

#D<@9A9A<9 8<HH9D9AJ<DB64AAB7B CB8IB84 
� E<?G FB7B, KFB D<E> 8BCGM9A<S BC9D4F<6AO@ C9DEBA4?B@ BL<5B> CD< 

6OCB?A9A<< C9D9>?RK9A<< S6?S9FES K4EFO@ S6?9A<9@ 6 89SF9?PABEF< BD74A<;4J<<, 8?S 
EA<:9A<S 69DBSFABEF< 97B 6B;A<>AB69A<S A9B5IB8<@B CD<@9A9A<9 D<E>-

BD<9AF<DB64AAB7B CB8IB84, 7?46AO@ CD9<@GM9EF6B@ >BFBDB7B S6?S9FES G?GKL9A<9 
QHH9>F<6ABEF< CDBJ9EEB6 E<EF9@O @9A98:@9AF4 >4K9EF64. #DB<EIB8<F QFB CGF9@ 
E6B96D9@9AAB7B 6OS6?9A<S «BC4EAOI @9EF» CDBJ9EEB6, KFB CB;6B?<F 6 CBE?98GRM9@ 
<;59:4FP 6E96B;@B:AOI CBF9DP < CD98BF6D4F<FP 6B;A<>AB69A<9 4A4?B7<KAOI 
A974F<6AOI EB5OF<= [3]. 

�DB@9 FB7B, D<E>-BD<9AF<DB64AAO= CB8IB8 S6?S9FES A9BFN9@?9@B= K4EFPR 
FD95B64A<= EF4A84DFB6 �"%& $ �%" 9001-2015 «%<EF9@O @9A98:@9AF4 >4K9EF64. 
&D95B64A<S», �"%& $ �%" 14001-2016 «%<EF9@O Q>B?B7<K9E>B7B @9A98:@9AF4. 
&D95B64A<S < DG>B6B8EF6B CB CD<@9A9A<R»3, KFB CB6OL49F 4>FG4?PABEFP 6A98D9A<S 
84AAB7B CB8IB84 6 89SF9?PABEFP BD74A<;4J<< [4]. 

!9 5G89@ ;4BEFDSFP 6A<@4A<9 < D4E>DO64FP 89F4?< < BEB59AABEF< QF4CB6 D<E>-

@9A98:@9AF4, BF@9F<@, KFB QFBF 6BCDBE CB8DB5AB D4EE@BFD9A 6 D45BF9 [5]. 
�4> CD<@9D, 8B>4;O64RM<= D9;G?PF4F<6ABEFP CD<@9A9A<S D<E>-

BD<9AF<DB64AAB7B @OL?9A<S A4 CD4>F<>9, D4EE@BFD<@ CDB<;6B8EF69AAO9 D<E><, 
>BFBDO9 @B7GF 6B;A<>AGFP CD< 6OCB?A9A<< C9D9>?RK9A<=: 

− A4DGL9A<9 D45BFO B5BDG8B64A<S; 
− EA<:9A<9 Q?9>FD<K9E>B= @BMABEF<; 
− A98B6OD45BF>4 Q?9>FDBQA9D7<<; 
− BEF4AB6 QA9D7B5?B>4; 
− CDB<;6B8EF69AA4S FD46@4 C9DEBA4?4; 
− E@9DF9?PAO= E?GK4=; 
− B5?GK9A<9 C9DEBA4?4 6OL9 CD989?B6 D4;D9L9AAB= 8B;O. 
#DB<;6B8EF69AAO9 H4>FBDO D<E>4 B5GE?B6?9AO CDBJ9EE4@< FDG8B6B= 

89SF9?PABEF<. #DB<;6B8EF69AAO= D<E> 3 QFB 69DBSFABEFP G5OF>B6, E6S;4AAOI E 
 

3 �"%& $ �%" 9001-2015. !4J<BA4?PAO= EF4A84DF $(. %<EF9@O @9A98:@9AF4 >4K9EF64. &D95B64A<S. "�% 03.120.10. 
�4F4 66989A<S 2015-11-01. 1?9>FDBAAO= HBA8 CD46B6OI < ABD@4F<6AB-F9IA<K9E><I 8B>G@9AFB6. URL: 

https://docs.cntd.ru/document/1200124394 (84F4 B5D4M9A<S: 22.03.2023); �"%& $ �%" 14001-2016. !4J<BA4?PAO= 
EF4A84DF $(. %<EF9@O Q>B?B7<K9E>B7B @9A98:@9AF4. &D95B64A<S < DG>B6B8EF6B CB CD<@9A9A<R. "�%&' 0017. �4F4 
66989A<S 2017-03-01. URL: https://docs.cntd.ru/document/1200134681 (84F4 B5D4M9A<S: 22.03.2023). 

https://docs.cntd.ru/document/1200124394
https://docs.cntd.ru/document/1200134681
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BEF4AB6>B= CDB<;6B8EF69AAOI CDBJ9EEB6, A4DGL9A<9@ F9IAB?B7<< 6OCB?A9A<S 
BC9D4J<=, A<;><@ >4K9EF6B@ EODPS <?< D45BFO C9DEBA4?4 [6]. 

"C<D4SEP A4 FD95B64A<9 !#-001-15 «"5M<9 CB?B:9A<S B59EC9K9A<S 
59;BC4EABEF< 4FB@AOI EF4AJ<=» EFB<F BF@9F<FP, KFB 6BCDBE4@ B59EC9K9A<S 
59;BC4EABEF< �%, >4> B5?484RM<@ 6OEL<@ CD<BD<F9FB@, G89?S9FES 6A<@4A<9, 
BCD989?S9@B9 <I ;A4K<@BEFPR 4 . % J9?PR B59EC9K9A<S 59;BC4EABEF< 8B>G@9AF4J<S 
 �&��1 «�<89DEF6B < @9A98:@9AF 8?S B59EC9K9A<S 59;BC4EABEF<. "5M<9 FD95B64A<S 
59;BC4EABEF<. № GSR Part 2» CD98C<EO649F >4> @B:AB L<D9 <ECB?P;B64FP 
8<HH9D9AJ<DB64AAO= CB8IB8 6 6BCDBE4I, E6S;4AAOI E GCD46?9A<9@ 59;BC4EABEFPR [7].  

�?S FB7B KFB5O EA<;<FP 69DBSFABEFP 6B;A<>AB69A<S D<E>B6 CD< 6OCB?A9A<< 
C9D9>?RK9A<= CD98?4749FES GEB69DL9AEF6B64A<9 EGM9EF6GRM9= A4 !B6B6BDBA9:E>B= 
�1% E<EF9@O CD98GCD9:89A<S CB6FBDAB7B A974F<6AB7B BCOF4, CGF9@ 
8<HH9D9AJ<DB64A<S A974F<6AOI EB5OF<= CB EF9C9A< FS:9EF< CBE?98EF6<= (F45?. 2).   
 

&01;8F0 2. #5@5G5=L 0=0;>38G=KE A>1KB89 4;O 0=0;870 ?@8 ?@>2545=88 F5;52>3> 8=AB@C:B060, 
48DD5@5=F8@>20==KE ?> AB5?5=8 BO65AB8 ?>A;54AB289 
Table 2. List of similar events for analysis during targeted briefing, differentiated by severity of consequences 

№ 
CC 

�1% �4F4 
EB5OF<S 

!4;64A<9 %<EF9@4 "5BDG8B64A<9 #BE?98EF6<S 

1 !4;64A<9 
�1% 

(4>F<K9E>4S 
84F4 EB5OF<S 

"C<E4A<9 
EB5OF<S 

!4<@9AB64A<
9 E<EF9@O 

!4<@9AB64A<9 
B5BDG8B64A<S 

%F9C9AP FS:9EF< 
CBE?98EF6<= EB5OF<S 

2 !4;64A<9 
�1% 

(4>F<K9E>4S 
84F4 EB5OF<S 

"C<E4A<9 
EB5OF<S 

!4<@9AB64A<
9 E<EF9@O 

!4<@9AB64A<9 
B5BDG8B64A<S 

%F9C9AP FS:9EF< 
CBE?98EF6<= EB5OF<S 

3 !4;64A<9 
�1% 

(4>F<K9E>4S 
84F4 EB5OF<S 

"C<E4A<9 
EB5OF<S 

!4<@9AB64A<
9 E<EF9@O 

!4<@9AB64A<9 
B5BDG8B64A<S 

%F9C9AP FS:9EF< 
CBE?98EF6<= EB5OF<S 

 

%B5OF<S, FS:9EFP CBE?98EF6<= >BFBDOI @4>E<@4?PA4, CD98?4749FES D4;@9M4FP 6 
69DIA9= K4EF< C9D9KAS < A4B5BDBF, EB5OF<S, CBE?98EF6<S >BFBDOI @<A<@4?PAO, 
CD98?4749FES D4;@9M4FP 6 >BAJ9 C9D9KAS. #B8B5AO= CB8IB8 A4IB8<F CD<@9A9A<9  
6 E4@OI D4;ABB5D4;AOI B5?4EFSI CB 6E9@G @<DG: CD< B5BEAB64A<< 59;BC4EABEF<  
@4?OI @B8G?PAOI D94>FBDB6 [8], 6 6BCDBE4I ><59D59;BC4EABEF< [9], CD< 4A4?<;9  
>G?PFGDO 59;BC4EABEF< [10], 8?S B5BEAB64A<S CDB8?9A<S Q>EC?G4F4J<< D94>FBDAOI  
GEF4AB6B> [11]. 

 

#DB7AB; 8<A4@<>< A4DGL9A<= CD< 6A98D9A<< E<EF9@O 

"8A<@ <; <AEFDG@9AFB6 BJ9A>< A489:ABEF< K9?B69>4-BC9D4FBD4 S6?S9FES 
4?7BD<F@ HEART (human error assessment and reduction technique), >BA>D9FAB9 
CD<@9A9A<9 >BFBDB7B CD<6989AB 6 @BAB7D4H<< E. Calixto [12]. �EIB8S <; CD98?4749@B= 
8?S BJ9A>< 69DBSFABEF< BL<5B> (HEP) C9DEBA4?4 HBD@G?O (1) 6B;@B:A4 CDB7AB;A4S 
BJ9A>4 6?<SA<S D4;D45BF4AAB= E<EF9@O A4 69DBSFABEFP BL<5B> C9DEBA4?4:  

 Āý� = ÿý�∏(ý(ÿ)(Ă(ÿ) 2 1) + 1),Ā
ÿ=1  

 

(1) 
 

 

789 GEP 3 AB@<A4?PA4S 69DBSFABEFP BL<5><; 
      R(i) 3 >BQHH<J<9AF 64:ABEF< EBK9F4A<S GE?B6<= (∑ ý(ÿ) = 1Āÿ=1 ); 
      W(i) 3 69EB6B= >BQHH<J<9AF. 

#DB6989AAO= J9?96B= <AEFDG>F4: E <ECB?P;B64A<9@ <AHBD@4J<< B A974F<6AB@ 
BCOF9 Q>EC?G4F4J<< >4> @<A<@G@ A<69?<DG9F 6?<SA<9 CD<6B8SM<I > 6B;A<>AB69A<R 
BL<5B> GE?B6<=, C9D9K<E?9AAOI 6 F45?<J9 3. 

 
4  (989D4?PAO9 ABD@O < CD46<?4 6 B5?4EF< <ECB?P;B64A<S 4FB@AB= QA9D7<< «"5M<9 CB?B:9A<S B59EC9K9A<S 
59;BC4EABEF< 4FB@AOI EF4AJ<=» (!#-001-15). 3 URL: https://meganorm.ru/Index2/1/4293756/4293756900.htm/ (84F4 
B5D4M9A<S: 22.03.2023). 

https://meganorm.ru/Index2/1/4293756/4293756900.htm/
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&01;8F0 3. #5@5G5=L CA;>289, ?@82>4OI8E : >H81:5 
Table 3. List of conditions leading to the error 

№ CC 'E?B6<S, CD<6B8SM<9 > BL<5>9 �9E W(i) 
1 !9EBBF69FEF6<9 @9:8G 6BECD<A<@49@O@ < D94?PAO@ D<E>B@ 4 
2  4?O= <?< A9EGM9EF69AAO= E@OE? ;484A<S 1,4 
3 !9EB7?4EB64AABEFP FB7B, >4> CD98EF46?S9FES CDBJ9EE < 97B ;A4K<@BEF< 1,2 

 

&4><@ B5D4;B@, 69DBSFABEFP BL<5B> C9DEBA4?4, <EIB8S <; 84AAOI GE?B6<=, @B:9F 
5OFP @4>E<@4?PAB EA<:9A4 6C?BFP 8B K9FOD9I D4;. &4>:9 8?S BJ9A>< D<E>4 @B:9F 5OFP 
<ECB?P;B64AB 5B?99 E?B:AB9 CDB7D4@@AB9 B59EC9K9A<9 RiskSpectrum, >BFBDB9 
CD<@9AS9FES A4 �1% 6 $BEE<< < ;4 DG59:B@ [13]. $94?PAB9 EA<:9A<9 >B?<K9EF64 
BL<5B> C9DEBA4?4 CD< 6OCB?A9A<< C9D9>?RK9A<= @B:AB 5G89F BJ9A<FP CB CB>4;4F9?R 
«#BF9D< <;-;4 A4DGL9A<=, CDB<;BL98L<I CB 6<A9 C9DEBA4?4». 

 

�4>?RK9A<9 
#DBL?O9 BL<5>< @B7GF CBE?G:<FP J9AAO@< GDB>4@< 8?S CD98BF6D4M9A<S <I 

CB6FBD9A<S, KFB 89?49F BCOF Q>EC?G4F4J<< 64:AO@ <AEFDG@9AFB@ B59EC9K9A<S 
59;BC4EABEF<. %GM9EF6GRM<= CDBJ9EE <AHBD@<DB64A<S BC9D4F<6AB7B C9DEBA4?4 
!��1% B5 <@9RM9@ES BCOF9 Q>EC?G4F4J<< EB6@9EFAB E AB6B= E<EF9@B= CB;6B?S9F 6 
CB?AB@ B5N9@9 <ECB?P;B64FP A4>BC?9AAO= BCOF, @<A<@<;<DG9F 69DBSFABEFP 
CB6FBD9A<S A974F<6AOI EB5OF<= < EA<:49F A47DG;>G A4 BC9D4F<6AO= C9DEBA4? CD< 
CDB6989A<< D97?4@9AFAOI C9D9>?RK9A<= A4 !B6B6BDBA9:E>B= �1%. 
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