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B paboTe mpemioKeHbl 3CKH3HBIC KOHCTPYKTHBHBIE CXEMBI 3aXBaTOB JUIA IOXBbEMA YNABIINX
PAacIoIOKEeHHBIX TOPU30HTAIBHO KacceT B peakTope Tunma BBOP. PaccMoTpeHbI BapuaHThI cxeM
aBTOMaTH3allUM mpolecca 3axBaTa KkacceT. Co3maHa ©0a3a A7 yCOBEPLICHCTBOBAHUS
aBTOMAaTHYECKHUX IPy303aXBaTHBIX ycTpoHcTB (AI'3Y) misd noapéMa ynaBIIMX KacceT.

Kniouegvie cnosa: aBTOMAaTHYECKHE IPy303aXBaTHOE YCTPOMCTBO, MOIBEM YyHaBIIEH KacceTsl,
snepHbli peaktop ADC.

[MocTtynuina B pepakuuio 26.02.2018

OTcyTCcTBHE CIEUMATBHOTO OOOpYAOBAHHUS JUIsi TOAbEMA YIABIIMX KAacCeT WM
repMorieHanoB B peaktope Tuna BBOP mpuBeno x Heo0XOAMMOCTH €ro co3/laHus, T.K.
HEIITAaTHbIE CUTyallUM C TOABEMOM JTHUX OOBEKTOB MOTYT BO3HHUKHYTh 3a BpeMs
TPaHCIIOPTHO-NIEPErPY30UHBIX ONEPALUI.

MHOXeCTBO Tpy303axBaTHBIX ycTpoiicTB [1-4, 8-10, 14-23] mpeaHa3zHauyeHbl s
paloThl ¢ pa3IMYHBIMU OOBEKTAMM PA3TUYHON Macchl U KOH(UTIYpalMHIpPEACTaBICHHBIX B
00IIETEOPETUYECKOM HMHXKEHEPHOM IUIaHE, MO3BOJISIOLIEM MPOEKTUPOBATh, B TOM YHUCIE, U
aBTOMaTHYeCKHe Ipy303axBaTHbIe ycTpoiicTBa (AI'3Y).

Coznanne AI'3Y nns ynaBHmIMX KacCeT M TepMOIIEHAIOBSABIISETCS BECbMa CIOMXHBIM
nporeccoMm, T.K. AI'3Y nomxeH ObITh BBICOKOHA/IEKHBIM YCTPOUCTBOM IIpU paboTe B BOJE U B
paar0aKTUBHOM 30HE.

3amaya co3/laHUsl TAaKUX YCTPOWCTB MOXKET OBITh YCIIEUIHO pEIIeHA 3BPUCTHYECKUMHU
MeTozamu [5-7, 24].

OcoOeHHOCTBIO Tpolecca MOJbEMA YMABIIMX KAacCeT M TIepPMOIEHANOB SIBISETCS
yCIIOBUE NMPUMEHEHUSI TMOKOro IMojBeca, T.K. CYIIECTBYIOIINE MEePerpy304HO-TPAHCIIOPTHOE
000py/ZI0BaHUE J1aXKe MPHU €ro yCOBEPIICHCTBOBAHUU HE MPUBEAET K ONTHUMAIBHBIM YCIOBUSIM
BBH/1y CUJILHOTO YCJIO)KHEHHSI CYIIECTBYIOIINX KOHCTPYKIUH.

CxemaTHuecKl TPEJCTABICHHbIE KOHCTPYKIMM 3aXBaTOB U1 NOJbEMA YNaBIINUX
PacroJOKEeHHBIX HAKJIOHHO KacceT [25] moka3biBaeT BapHAaHTbl KOHCTPYKTHBHBIX CXEM,
KOTOPBIE MOTYT OBITh HCXOJHBIMH KOHCTPYKIMSMU IPU CO3aHUU HOBBIX AI'3Y.

Mpl mipesncTaBisieM MCXOJHbIE KOHCTPYKTHBHBIE CXEMbl BAPMAHTOB 3aXBaTa YIaBIIUX
KacceT WIX NIEHAJIOB, PAaCIIOJIOKEHHBIX TOPU30HTAIIBHO.

Ha pucynke 1 mpexacraBineHa 3CKM3HAs CXeMa 3axBaTa B IMOJOXEHUHM HaBEICHUS Ha
YIaBILYIO PACIIOJIOKEHHYIO0 TOPU30HTAIIBHO KacceTy B peakrope Thuna BBOP.
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3axBaT COCTOMT U3 Kopityca 1, MOJBEIIEHHOIO K NOJbEMHOMY YCTPOWCTBY Ha TMOKOM
noJBece; ABYX KaHATOB 2 TOJBECa Pa3pe3HOM BTYJIKH, MpeJHa3HAuYCHHOH s oOXBara
LWIMHAPUYECKOW YacTH KacceThl; Kproka (acOHHOro 3, mpeJHa3HAYeHHOro JJIs 3axBaTa 3a
MUNBl 8 pa3pe3HOM BTyNKW; (Qukcaropa 4, NpeAHa3HAYSHHOTo i (PUKcauu Kproka
(dacoHHOro 3 B OTBEJEHHOM COCTOSHUM Iepesi OCBOOOKIEHHUEM KacCeTbl, YCTAHOBJIEHHON
YK€ B BEPTUKAJIBHOM IOJOKEHUU HA TBEPIOM OCHOBAHMM; TOJIKATENS S5, IOBOPAYMBAIOLIETO
¢dukcatop mnpu ero mnoabEMe B Ipolecce OCBOOOXKIEHHS KacceTbl; HpPYXKUHBI O,
IpEeIHA3HAYEHHON Ui YAEp)KaHWUsI pa3pe3HOl BTYJIKHM B PACKPHITOM IIOJIOXKEHUU IIpU
OIyCKaHMM 3axBaTa Ha OOBEKT; KaHAaTOB 9 mojBeca [yl MOABEMA pa3pe3HOW BTYIKU B
I10JIO’KEHUH, MapaJIEIbHOM OCH yTIaBIIEH KaCCETHI.

Puc. 1. — Cxema 3axBara B I10JI0)KEHHH HaBEIEHHUS Ha 00BEKT: 1 — KOpIyc, 2 — KaHaT MOJBECa pa3pe3Hoit
BTYJIKH, 3 — KpIOK (pacoHHBIH, 4 — (hukcarop, 5 — TonkaTenb, 6 — IpyknHa, 7 — BTYJIKa pa3pesHas, 8 — mmrr, 9 —
KaHarT 10/iBeca pH Mo rbEMe BTYIIKH pa3pes3Hol, 10 — kaccera [Schematic of capture in the position of object
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]

Ha Buge A mpencraBieHO IOJOKEHHE 3axBaTa C H300paKEHHEM JBYX OOKOBUH
KOpITyca, KOTOpble (PUKCUPYIOT 3aMKHYTOE IOJIOKEHHE pa3pe3HON BTYIKH, MPeoaoseBas
cnaboe COMpOTUBJICHUE MPYXHHBL. B OOKOBHMHAX KOpIyca pacHoyioKeH KpPIOK (hacOHHBIMN,
TOJIKATeJb U (PUKcaTop.

Ha pucynke 2 moka3aHa cxema IOJIOKEHHS 3axBaTa B MEPHOJ MoabéMa OOBEKTa C
IIOBOPOTOM OTHOCHUTEJIBHO IPOTUBOIIOJI0KHOM HEMOJABUKHOM TOYKM OINOpel. B 3TOM
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MOJIOKEHUM KaHAThl 2 TMOJIBeca BTYJIKH pa3pe3HOM M KaHaT 9 mozaBeca Il MOAbEMA BTYIKU
pa3pe3Hoil HaXOAATCS B CBOOOJHOM COCTOSTHUH.

Pucynok 3 mpencraBiser cxemy MOJOXKEHHUS 3axBaTa IOCJIe YCTAaHOBKH KacCeThl Ha
TBEpPJI0€ OCHOBaHME. B 3TOM mosoxeHnun kaHatoMm 9 mojseca A nobEMa BTYJIKa pa3pe3Hast
BBITSITUBAETCS M3 30HBI B3aUMOJICHCTBUSL ¢ OOKOBUHAMU KOpITyca, MPE0I0JIeBasi CUILY TPEHUS
BTYJIKH O OOKOBHHBI KOPITYCa, CO3/1aBaEMYIO 3a CUET MPYKHUHBHI 6.

LI

Puc. 2. — Cxema noyo>keHus 3axBaTa B IEPHOJ] Puc. 3. — Cxema moJyioxeHHs 3axXBarta Iocie
noaséma o0bekTa [Scheme of the grip position during  ycTaHOBKHM 00BheKTa Ha TBEPAOM OocHOBaHUU [Scheme
the lifting of the object] of capture position after installation of the object on a

solid foundation]

IIpoMexyTOUHBIE TONOXKEHUS HE II0KA3aHbI, NPEACTABICHHBIE Ha BBINICYKA3aHHBIX
PUCYHKAaX  CXeMbl  JIOCTaTOYHO MH(OPMATUBHBI  JUIsl  MOCIEAYIOLIEro  Ipoliecca
KOHCTPYMPOBAHUS 3axBaTa.

[Tpomiecc ocBOOOXKAEHUST 3aXBaTa OT OOBEKTAa JOCTATOYHO TMOAPOOHO OOBICHSIETCS B
n3o0pereHuu [22].

Ha pucynke 4 mnpencraBieHa HCXoJHas KOHCTPYKTHBHasi CXeéMa 3KCIIEHTPUKOBOTO
3axBaTa KacCeThl.

3axBaT MpeACTaBIeH YCIOBHO IMOJBEIICHHBIM Ha KaHatax: | — Ipu HaBeleHUU Ha
00BEKT; 2 — MPH 3aKUME U OAbEME 00BEKTa; 3 — MPH OCBOOOXKIEHUH 3aXBaTa OT OOBEKTA.
3axBaT COCTOUT U3 Kopiyca 4 ¢ S3KCLEHTPUKOM 5. Takasi KOHCTPYKTUBHAs CXEMa MOXKET
ObITh (PYHKIIMOHAJIBHO IMPHUTOJHOW B Cllyyae, €ClM paccTosHue L OoT Topua KacceTel 10
MPEMSITCTBUSI — CTEHKU OacceilHa BBIAEPKKH — OoJibllie rabapuTHOrO pasmepa B — mmpuHbl
3axBara.

B srom cnywae TpebGyercs Tpu mHpHBOAA MOABbEMA KAHATOB, YTO KOHCTPYKTHUBHO
BBIIIOJTHUTh BECbMa 3aTPyAHUTENbHO. OJHAKO MCIONB30BAHUE HBPUCTUUYECKUX METOJIOB
IIPOEKTUPOBaHUA [5] MO3BONIAET OTKa3aTbCs OT TPEX MPHUBOIOM, UCIOJIb3Ysl TOJBKO OAMH C
Nepe3aleIeHuEM 3a OTIOPHBIE TOUKH.
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Puc. 4. — VicxomHast 3cku3Hasi KOHCTPYKTUBHASL CXeMa 3KCIEHTPUKOBOTO 3aXBaTa KacceThl: 1 — KaHaT mojBeca
3axBaTa [pU HaBEJCHUU Ha O0BEKT; 2 — KaHAT 3a)KKMa U MoIbEMa 00bhEeKTa; 3 — KaHAT OCBOOOKICHUS 3aXBaTa OT
00bekTa; 4 — KOpIyC 3axBara; 5 — 9KCIEHTPHK; 6 — Kaccera; L — paccTosiHEE OT TOpLIA KaCCETHI A0 MPEISITCTBYS;
B- rabapurHbiii pa3mep (mmpuna) 3axsata [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]

[IpencraBnenHas cxema BIOJHE (YHKIIMOHAJIBHO MPUTOAHA: MCHOIB3YsI HAXOXKIECHUE
LIEHTpa MacC 3axBaTa Ha BEPTUKAJIbHOW OCH B MOMEHTHI 3allCTJICHUS U PACLEIICHUS
(ycrmoBHO mosiokeHUst | W 3 KaHATOB), MPOLIECC 3aLEIUIEHUS U PaCLENICHUe CTAaHOBUTCS
IPOCTBIM.

3aTpy/iHEHUs BBI3bIBAET Cllydail 3akuma (3allleMJIeHHs) SKCLIEHTPHUKAa B KOHTAKTe C
KacceTor. B aToM citydae BO3MOXHO HATH MPOCTOE pelIeHUe, OJTHAKO 3TO yxke «know-how»,
HaXO0JMMOE C MCIIOJIb30BAHUEM IBPUCTHUECKUX MPUEMOB [5].

Bo3MOXHO 1 Ipyroe KOHCTPYKTUBHOE PELICHHUE C 3aXBATOM 3a LWIMHJIPUYECKYIO 4acThb
KaCCEeThl Pa3pe3HbIMU BTYJIKAMHU IIPH IPYrol KOHCTPYKTUBHOM CXEME.

Hacrosiielt pabotoit aBTOpBI NpPEICTaBMIM HCXOJHYIO 0a3y JUIsi KOHCTPYKTHBHBIX
pewennii npu co3ganun AI'3Y ¢ Bo3MoOKHO Oosiee MPOCTBHIMH, a, CIEIOBaTelbHO, Oolee
HaJAEKHBIMU [TapaMeTpaMHu.
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Variants of Constructive Schemes of Grippers for Lifting Dropped Horizontally Located
Fuel Assemblies in the WWER Type Reactor
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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.

Keywords: Automatic load gripping device, lifting, seizure, dropped fuel assemblies, nuclear
reactor, NPP.
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