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. 1. –       : 1 – , β –    
, γ –  , 4 – , 5 – , 6 – , 7 –  , 8 – , 9 – 

     , 10 –  ДSМСОЦКЭТМ ШП МКЩЭЮЫО ТЧ ЭСО ЩШЬТЭТШЧ ШП ШЛУОМЭ 
guidance: 1 - body, 2 - rope suspension of the split sleeve, 3 - hook shaped, 4 - retainer, 5 - pusher, 6 - spring, 7 - 

shear, 8 - tenon, 9 - rope suspension lifting bush cut, 10 - fuel assembly] 
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. 2. –      

  [Scheme of the grip position during 

the lifting of the object] 

 

. 3. –     

     [Scheme 

of capture position after installation of the object on a 

solid foundation] 
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. 4. –       : 1 –   
    ; β –     ; γ –     
; 4 –  ; 5 – ; 6 – ; L –      ; 

B–   ( )  [The initial design sketch of the eccentric grip of the fuel assembly: 1 

- rope suspension grip when pointing at the object; 2 - rope clamping and lifting the object; 3 - rope release of 

capture from the object; 4 - grip housing; 5 - eccentric; 6 - fuel assembly; L is the distance from the end of the 

fuel assembly to the interfering; B - overall size (width) of the grip] 
 

    :   
           

(   1  γ ),      
. 

    ( )     
.       ,    «know-how», 

     Д5Ж. 
          

      . 
        

       , , ,  
 . 

 
  

 

1. , . .  .    : .    
Д Ж / . . , . . . – .:  1985. – β64 . 

2. О , . .   Д Ж / . . : . .: , 1990. – 336 

. 
3. , . .  .    Д Ж / . . , . . 

. – .: , 1989. – β87 . 
4. , . .  .       Д Ж / 

. . , . . . – .: , 197β. – β00 . 
5. , . .  .    Д Ж / . . . – .: 

, 1988. – γ68 . 
6. , .О.   –     Д Ж / . . 

: . . β- , .  . – : , β015. – 100 . 
7. , . .   Д Ж / . . : .  . – 2-  ., . – 

.: , 1986. – γβ6 . 
8. , . .  .   Д Ж / . . , . . , . . 

, . . . . . 1710486 ,   66 1/66 

9. , . .  .   .    



108    . 

 

  , № 1(β6) 2018 

 . . , . . , . . , . . , . . 
: . /  . . . . – :  β001. – β79 . 

10.  , . .  .   .    
 № ββ68ββ9   1  66  1/66 Д Ж / . . , 

. . , . .  , . . .;    - . . 
-    . – №β00411461β; . 1γ.05.β004; . β0.01.β006, . №β6. 

11.  , . .  .         
   .    XXI  Д Ж / 

. . , . .  //   XIII   – 

   .  β006 .  5-  . – : , β006. – . 
2. – γβ4 . 

12.  , . .  .          
   Д Ж / . . , . . , . .   // 

    :  . .  /  . . . 
. – : -  , β007. – 70 . 

13.  , . .  .         – 

1000.      Д Ж / . . , . . 
, . .  //  ,     : . . 

 / G  . . . . : -  , β007 – β71 . 
14.  , . .  .        

     .     № 
βγ19βγ6   1  G 21 C 19/66 (β006.01) Д Ж / . . , . . 

, . . ;    - . . -   
 . – №β006119869/06; . 06.06.β006; . 10.0γ.β008, . №7. 

15.  , . .  .      . 
    № βγ19βγ4   1  G 21 C 19/00 (2006.01) 

Д Ж / . . , . . ;    - . . 
-    . – №β00611β706/06; . 17.04.β006; . 10.0γ.β008, . №7. 

16.  , . .  .        
.     № βγγβ7β9   1  G 21C 3/00 

(β006.01) Д Ж / . . , . . , . . ;   
 - . . -    . – №β007111699/06; 

.β9.0γ.β007; . β7.08.β008. .№β4 – . 
17.  , . .  .      – 

     Д Ж / . . , . . 
, . . :  /  . . . . – : , β008.  – 

186 . 
18.  , . .  .   -  . . β4745β9 

  β (51)  66C 1.6β (β006.01) Д  / .  ., . . 
, . . , . . ;    - . . 

-     – №β01110β098/11; . β0.01.β011. 
19.  , . .  .   . . β476γ70   β 

(51)  66C 1/54 (2006.01) Д  / . . , . . , . . , . . 
, . . ;    - . . -   

  – №β0111γβ195/07; . β9.07.β011. 
20.  , . .  .   - . . β4745β8  

 β (51)  66C 1./4β(β006.01) Д  / . . , . . , . . 
, . . ;    - . . -    
 – №β01110β1βγ/11; . β0.01.β011. 

21. , . .  .    . . β481β65 
  β (51)  66C 1/66 (β006.01) Д   / . . , . . , 

. . , . . , . . ;    - . 
. -     – №β0111γβ196/07; . β9.07.β011. 

22. , . .  .     Д Ж / . . 
, . . , . . , . . .     

№β455β51 .№19  10.07.β01β . 
23. , . .  .    Д Ж / . . , . . , . . 

, . . , . . .     №β467944 . №γγ 
 β7.11.β01β  . 

24. Kravchenko P.D., Fedorenko D.N. Heuristic Method of Design of The Load Gripping and 



        109 

 

  , № 1(β6) 2018 

Manipulating Devices For Work In Special Conditions. International Journal of Applied Engineering 

Research, ISSN 0973-4562 Volume 10, Number 6(2015), pp. 14537–14542. 

25.  , . .  .      
         1000 Д Ж / . . , 

. . , . .   //   . – 2017. – №β(βγ). – 

. 71–80. 

 

REFERENCES 

 

[1] Budov V.M., Farafonov V.A. Designing the main equipment of nuclear power plants: Proc. manual 

for universities. M. Pub. Energoatomizdat, 1985. – 264 p. (in Russian) 

[2] Oberman Ya.I. Stropovka cargo: Reference. izd. Pub. Metallurgy, 1990, 336 p. (in Russian) 

[3] Chelpanov I.B., Kolpashnikov S.N. Grips of industrial robots. Leningrad. Pub. Machine building. 

1989, 287 p. (in Russian) 

[4] Vainson A.A., Andreev A.F. Specialized crane load grips for piece cargo. M. Pub. Mechanical 

Engineering, 1972. 200 p. (in Russian) 

[5] Polovinkin A.I. Fundamentals of engineering creativity. M. Mechanical Engineering, 1988, 368 p. 

(in Russian) 

[6] Nastasenko V.O. Morphological analysis – a method of synthesis of thousands of inventions. Ed. 2-

nd, revised. and additional. Chreason. Pub. Ailant, 2015, 100 p. (in Russian) 

[7] Jones J.K. Design Methods: Trans. English. 2-nd ed., Ext. M. Mir [World], 1986, 326 p. (in 

Russian) 

[8] Kravchenko P.D., Sementsev A.M., Pervushin L.A., Yeletsky S.A. Automatic capture. A.S. 

1710486 USSR, MKI V 66 C1 / 66 (in Russian) 

[9] Kravchenko P.D., Dudchenko A.N., Naryzhny V.A., Ryasova T.V., Kosova E.A. Design of non-

standard equipment. Heavy and atomic engineering. Ed. By P.D. Kravchenko. Shahty, 2001, 279 p. 

(in Russian) 

[10] Kravchenko P.D., Berezin I.V., Berezin E.V., Shestakova I.A. Automated load-gripping device. 

Patent of the Russian Federation for invention No. 2268229 Russian Federation C1 IPC V66S 1/66; 

The applicant and the patent owner of Yuzhno-Ros. state. un-t economy and service. – 

№β00411461β; МХКТЦОН. 1γ.05.β004; ЩЮЛХ. β0.01.β006, ЛЮХ. №β6 (ТЧ RЮЬЬТКЧ) 

[11] Kravchenko P.D., Yablonovsky I.M. Comparison of constructive schemes of loading machines with 

rigid and flexible suspension of the executive body. Mechanical Engineering and Technosphere of 

the XXI Century. Proceedings of the XIII International Scientific and Technical Conference in 

Sevastopol 2006. In 5 volumes. – Donetsk, 2006. Vol. 2, 324 p. (in Russian) 

[12] Kravchenko P.D., Magalyasov V.S., Yablonovsky I.M. Machine with a cable suspension of 

overload objects in a nuclear reactor of the VVER type. Actual problems of technology and 

technology: interuniversity coll. sci. works / ed. by A.G. Sapronov. Shahty. Pub. Publishing House 

of SPSU, 2007, 70 p (in Russian) 

[13] Kravchenko P.D., Yablonovsky I.M., Magalasov V.S. The new design of the reloading machine of 

the nuclear power plant with WWER-1000. As a result of heuristic engineering search. Problems of 

Economics, Science and Education in the Service: Sat. sci. works / ed. by P.D. Kravchenko. Shahty. 

Pub. Publishing House of the SPSU, 2007, 271 p. (in Russian) 

[14] Kravchenko P.D., Yablonovskiy I.M., Magalyasov V.S. The device of fuel cell overload in the 

nuclear reactor by reloading machines with flexible suspension of objects. Patent of the Russian 

Federation for invention No. 2319236 Russian Federation C1 IPC G 21 C 19/66 (2006.01). 

Applicant and patent holder of Yuzhno-Ros. state. un-t economy and service. – №β006119869/06; 
МХКТЦОН. 06/06/β006; ЩЮЛХ. 10.0γ.β008, ЛЮХ. №7 (ТЧ RЮЬЬТКЧ) 

[15] Kravchenko P.D., Yablonovsky I.M. Suspended automatic device for rotating the cover of the 

hermenefoil. Patent of the Russian Federation for Invention No. 2319234 Russian Federation C1 

IPC G 21 C 19/00 (2006.01); The applicant and the patent owner of Yuzhno-Ros. state. un-t 

economy and service. – №β00611β706/06; МХКТЦОН. 17.04.β006; ЩЮЛХ. 10.0γ.β008, ЛЮХ. №7 (ТЧ 
Russian) 

[16] Kravchenko P.D., Yablonovsky I.M., Magalasov V.S. Suspended automatic device for turning and 

capturing the cork of a pencil case. The patent of the Russian Federation for the invention 

№βγγβ7β9 RЮЬЬТКЧ FОНОЫКЭТШЧ C1 IPC G β1C γ/00 (β006.01); ЭСО КЩЩХТМКЧЭ КЧН ЭСО patent holder of 

the South-Russian State University of Economics and Service. – №β007111699 / 06; β9.0γ.β007; 
ЩЮЛХ. β7.08.β008. ЛЮХ. №β4 (ТЧ RЮЬЬТКЧ) 



110    . 

 

  , № 1(β6) 2018 

[17] Kravchenko P.D., Puchkina I.Yu., Shestakova I.A. etc. Design solutions for the design of transport 

and technological equipment in nuclear engineering: Monograph. Ed. by P.D. Kravchenko. Shahty, 

2008. – 186 p. (in Russian) 

[18] Kravchenko P.D., Fedorenko D.N., Yablonovsky I.M., Berezin I.V. Suspended automatic catching-

clamping device. Pat. 2474529 Russian Federation C2 (51) IPC B66C 1.62 (2006.01); the applicant 

and the patent owner of Yuzhno-RШЬ. ЬЭКЭО. UЧТЯОЫЬТЭв ШП EМШЧШЦТМЬ КЧН SОЫЯТМО №β01110β098/11; 
claimed on 20.01.2011. (in Russian) 

[19] Kravchenko P.D., Berela A.I., Fedorenko D.N., Berezin I.V., Yablonovsky I.M. Collet grip tube. 

Pat. 2476370 Russian Federation C2 (51) IPC B66C 1/54 (2006.01); the applicant and the patent 

owner of Yuzhno-RШЬ. ЬЭКЭО. UЧТЯОЫЬТЭв ШП EМШЧШЦТМЬ КЧН SОЫЯТМО №ββ011γβ195/07; AЩЩХТМКЭТШЧ 
29.07.2011. (in Russian) 

[20] Kravchenko P.D., Fedorenko D.N., Berezin I.V., Yablonovsky I.M. Suspended automatic catch-

catcher. Pat. 2474528 Russian Federation C2 (51) IPC B66C 1./42(2006.01); the applicant and the 

patent owner of Yuzhno-Ros. state. University of Economics and Service No. 2011102123/11; 

claimed on 01.20.2011. (in Russian) 

[21] Kravchenko P.D., Berela A.I., Fedorenko D.N., Berezin I.V., Yablonovsky I.M. Semi-automatic 

gripping of the universal socket. Pat. 2481265 Russian Federation C2 (51) IPC B66C 1/66 

(2006.01); the applicant and the patent owner of Yuzhno-Ros. state. University of Economics and 

SОЫЯТМО №β0111γβ196/07; AЩЩХТМКЭТШЧ β9.07.β011. (ТЧ RЮЬЬТКЧ) 

[22] Kravchenko P.D., Fedorenko D.N., Berezin I.V., Yablonovsky I.M. Suspended automatic lifting 

device. Patent of the RЮЬЬТКЧ FОНОЫКЭТШЧ ПШЫ ТЧЯОЧЭТШЧ NШ. β455β51 BЮХ. №19 10.07.β01β. (ТЧ 
Russian) 

[23] Kravchenko P.D., Zaitsev E.A., Fedorenko D.N., Berezin I.V., Yablonovsky I.M. Automatic grip 

ЩХКЭО. PКЭОЧЭ ШП ЭСО RЮЬЬТКЧ FОНОЫКЭТШЧ ПШЫ ТЧЯОЧЭТШЧ № β467944 BЮХ. №γγ β7.11.2012. (in Russian) 

[24] Kravchenko P.D., Fedorenko D.N. Heuristic Method of Design of The Load Gripping and 

Manipulating Devices For Work In Special Conditions. International Journal of Applied 

Engineering Research, ISSN 0973-4562 Volume 10, Number 6(2015), pp. 14537–14542. (in 

English) 

[25] Kravchenko P.D., Fedorenko D.N., Ryabenko V.Yu. Organization of the process of designing 

automatic load-gripping devices for lifting fallen cassettes in a WWER-1000 reactor. Globalnaya 

yadernaya bezopasnost [Global NЮМХОКЫ SКПОЭвЖ, β017, №β(βγ), ЩЩ. 71–80. (in Russian) 

 

Variants of Constructive Schemes of Grippers for Lifting Dropped Horizontally Located 
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Abstract – The paper proposes sketch constructive schemes of grippers for lifting dropped fuel 

assemblies located horizontally in the WWER type reactor. The variants of automation schemes 

for the process of capturing fuel assemblies are considered. A base has been created for the 

improvement of automatic load gripping devices for lifting dropped fuel assemblies. 
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