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KopucHa Mopgenb Hanexutb [0 CWUHTe3y BYrNeueBMX HaHOCTPYKTYP €eneKkTpopo3psaHUMU
MeToAaMMu.

Bioomnii peaktop Ana ogepxaHHsA BYrneueBuMX HAHOCTPYKTYP, O MICTUTb KOPMyC, 3arnoBHEHUN
pob0oYOK PiAMHOK, PO3MILLEHUI B KOPMYCi CMIBBICHO WMOro OCi psg MNO3UTMBHUX OMCKOMNOAOiIOHMX
enekTpoaiB, po3TawoBaHi Ha Bi4Hin NoBepxHi kopnyca naTpyoku nigBeaeHHs i 3nMBYy poboYOoi pignHu,
NO3UTUBHWUIA | HEraTMBHUW, SKUM € KOpPMyC, enekTpoau 3'edHaHi 3 [gKepesioM BMCOKOI Hanpyru,
BHYTPILLIHA NOBEPXHS KOpryca BWKOHaHa y BUMMsAi 3BOPOTHOrO 3pi3aHOro KOHyca, 3 KyTOM Haxuny
TBipHOI noBepxHi Big 15° oo 20°, a NO3MTUBHUIA €NEeKTpPon BCTAHOBIIEHO 3 MOXIMBICTIO OCbOBOrO
nepemilleHHs (nateHT YkpaiHu Ha kopucHy mogenb Ne 49039, C01B31/00, ony6bn. 12.04.2010. Bron.
Ne 7).

Heponikom gaHOro npucTpol € HasiBHICTb 30BHILUHBOro MexaHiyHoro abo rigpasniyHoro Byana
nepeMilleHHss MNO3UTUBHUX EeNeKTPOAiB, L0 YCKNAaOHIE KOHCTPYKLID peakTopa, a Takox
HEMOXIMBICTb AOAATKOBOI 3aMiHU MOro OKPEMUX eneMeHTiB 6e3 3aMiHM BCbOro By3na, LUBMAKOI 3MiHN
reoMeTpuyHuUX po3MipiB OKpeMMX €eneMeHTiB B Mpoueci ekcnnyaTauii peaktopa, WO 3MeHLye
HafifHIiCTb | edPeKTUBHICTb Moro poboTu.

Bioomnii peaktop OnNs ofepXKaHHS BYrreueBuxX HAHOCTPYKTYP, WO MICTUTb KOpnyc, y BUrMsgi
NOBEPXHi 3pi3aHOro KoHyca, 3anoBHEHOro poboyoo pianHOID, KPULLKY, NaTpybku Ansa nigBefdeHHs Ta
BiaBeaeHHs1 poboYoi piguHK, NO3UTUBHUIN €NEeKTPOon Yy BUMMSAI OUCKa | HEeraTMBHUN, SIKUM € KOpnyc,
enekTpoan 3'edHaHi 3 [XepenoMm Hanpyru, npu UbOMYy MO3UTUBHWUA enekTpon BCTAHOBMEHUW 3
MOXJTMBICTIO NEPEMILLIEHHS | BUKOHAHNIA Y BUINSAI pagy enekTpoais, giaMeTpun 9KMX 3MEHLYTbCH Y
HanpsIMKy ix nepeMilleHHs (3asiBka Ha nateHT Ykpainm Ne U201215160, C01B31/00, 29.12.2012).

Heponikom 4aHOro MpUCTPOIO € HAasABHICTb 30BHILLHBOINO MexaHiyHoro abo rigpaeniyHoro Byana
nepeMilleHHss MNO3UTMBHUX EeNEeKTPOAIB, LWO YCKMAOHIOE KOHCTPYKLID peakTopa, a TaKox
HEMOXMMBICTb 40AATKOBOI 3aMiHW MOro oKpemMux enemeHTiB 6e3 3amiHn BCbOro By3na, WBUAKOI 3MiHN
reoMeTpPUYHNX pPO3MIpIB OKPEMMX €eNneMeHTIB B Mpoueci ekcnnyaTauii peaktopa, WO 3MeHLWye
HafifHiCTb | edpeKTUBHICTb Moro poboTu.

Ak HanbnwxuMii aHamnor BiQOMWIA NPUCTPIA ANS OAdepXaHHS BYrNeueBUX HAHOCTPYKTYp, WO
MICTUTb KOpMyC, 3anoBHEHWIA POOOYOLD PiAMHOK, NO3UTUBHUIA eNeKTpon Y BUMMSAi psay enekTpoais i
HeraTUBHUM enekTpop, AKi 3'€AHaHi 3 JKepernom Hanpyru, naTpybku onsa nigBefeHHs Ta BigBedeHHs
po60oY0i pignHN, NpY LbOMY MO3UTUBHI €NEKTPOAM BCTAHOBIIEHI 3 MOXIUBICTIO NepeMiLLeHHs1, Kopryc
Mae ¢opMy UMNIHOPUYHOI MNOBEPXHi, a HeraTVBHUM enekTpond, BUKOHAHUW Yy BUrMSAi 3MiHHUX
natpybkonofibHMX BCTAaBOK 3 Pi3HOK TOBLUUHOK CTIHOK, Y BCTABOK TOBLUMHA CTIHOK 30iNbLUYETHCS NO
Xo4y PyXy MNO3UTUBHUX €eneKkTpoAiB, MK BCTaBkamMW PO3MILLEHi ernekTpoi3osnioodi Npoknagku, a
BHYTPILIHA MOBEPXHS KOpMyca BMKOHaHa 3 enekTpoi3onsuielo (3asBka Ha naTeHT YkpaiHm Ne
u201302533, C01B31/00, 28.02.2013).

Heponikom gaHOro MpUCTPOIO € HasABHICTb 30BHILLIHBOIO MexaHiyHoro abo rigpaBniyHoOro By3na
nepeMilleHHss MNO3UTUBHUX EeNeKTPOAiB, LWO YCKNagHIE KOHCTPYKLIIO peakTopa, a Takox
HEMOXIMBICTb 4OAATKOBOI 3aMiHW MOro OKpeMmux enemMeHTiB 6e3 3amiHK BCbOro Byarna, LWBUAKOT 3MiHU
reoMeTpuyHUX po3MipiB OKpeMuX enemMeHTiB B Mnpoueci ekcnnyaTauil peaktopa, WO 3MeHLye
HafifHiCTb | edheKTUBHICTb Moro poboTu.

B ocHoBy KopucCHOi Mogeni nocTtaBneHa 3afjada, po3pobuTy Takui NPUCTPIA ONs OOepXKaHHS
BYrneueBmnx HaHOCTPYKTYP, B SKOMY pO3TallyBaHHS B KOPMyCi B HWXKHIN 4YacTWHI O04aTKOBOro
ernekTpoda, BUKOHAHHA MOro Yy BUMA4I 3MIHHOTO Kinbusi, PO3MILLEHOro Ha enekTpoi3onsaTopi i3
3a30pOM OO  CTPYMOMPOBIOHOMO  CTPWXKHSA 3 MO3UTMBHUMM  €NEeKTPoAaMu,  BMKOHAHHS
CTPYMOMPOBIAHOTO CTPWXKHS B HWXKHIN YacCTWHI y BUIMSAI 3MiIHHOI TOHKOCTIHHOT TPYOKM i BMKOHAaHHS
MOro BEPXHbOI YacTuHW y BuUrmadi cnipani ApxiMeda, NpUKPINAEHOI A0 KPULWKM  Kophyca,
BCTAHOBIEHHSA B KOPMYCi BEPTUKANbHUX HaMpPsMHUX PyxXy MO3UTUBHUX ENEKTPOAiB, BUKOHAHMX i3
€IeKTPOoi3oNALINHOro MaTepiany, 4O3BONIAE 3aMiHUTU 30BHILLHIA MexaHiYHuA abo rigpaBnivyHMA BY30-
nepemilleHHs MO3UTUBHUX €ENeKTPOAIB Ha BHYTPILLHIA, 3abe3neymBlUM NPU LIbOMY CMPOLLEHHS
KOHCTPYKLUIii peakTopa i MOXNMBICTb AOAATKOBOI 3aMiHM MOr0 OKPEMUX eNneMeHTiB 6e3 3amiHK BCbOro
By3na, LWBMAKOT 3MiHM reOMEeTPUYHNX PO3MIPIB OKpEMUX eNneMeHTIB B NpoLeci ekcnnyaTauii peaktopa,
i 3ab6e3ne4YnTn HagiHICTb | ePeKTUBHICTb NOro poboTwu.

lMocTaBneHa 3ajaya 4OCAraeTbCa TUM, LLIO peakTop AN OAepXKaHHA HAHOCTPYKTYP, KU MICTUTb
KOpnyc, 3anoBHEHWU pobOYOo0 PiANHON, MO3UTUBHI | HEFATUBHI eneKkTpoau, siki 3'egHaHi 3 mxepenom
Hanpyrn, nNpu UbOMY MNO3UTUBHI €nekTpoan i3 CTPYMOMNPOBIAHUM CTPWXXHEM BCTaHOBNEHi 3
MOXJIMBICTIO NMEPEMILLEHHSA, @ HEraTUBHI €MeKTPOau BMKOHaHI y BUMMSAAI 3MiHHMX naTtpybkonoibHux
BCTABOK 3 Pi3HOK TOBLUMHOK CTIHOK, NaTpybku Ansa nigBeaeHHs Ta BigBeAeHHs poboyoi piauHu, B
KOPMYCi B HWXKHIA YaCTWHI pO3TallOBaHUN LOAATKOBUWA €neKTpon, BUKOHAHWA Yy BUIMSAi 3MIHHOMO
KifbLs, PO3MILLEHOrO Ha eneKkTPoi30NATOpI i3 3a30POM 4O CTPYMOMNPOBIAHOrO CTPMXKHA 3 NO3UTUBHUMU
enekTpogamu, npu LbOMY CTPYMOMPOBIAHUA CTEPXXEeHb B HWXKHIA YacTUHI BMKOHaHWW y BUrnsagi
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3MiHHOI TOHKOCTIHHOT TpyOKu, a MOro BepxHs 4YacTuHa BUKOHaHa Yy BuUrngagi cnipani Apximena,
NPUKPINAEHOI OO KPULLKM KOpnyca, B KOPMyci BCTAHOBMEHI BePTUKambHi HANpsiMHi pyxy MO3UTUBHUX
€neKTpoaiB, BUKOHaHI i3 enekTpoisonauinHoro marepiany.

PoaTawyBaHHA B KOPNYCi B HWXHI YaCcTUHI 4OOATKOBOrO enekTpoda, BUKOHaHHS MOro y BUrnsagi
3MIHHOIO KifibLs, PO3MILLEHOr0 Ha EfeKTPOoI3onATOpI i3 3a30poM [0 CTPYMOMNPOBIAHOTO CTPWXKHS 3
NO3NTMBHUMUN €eriekTpodamu, O03BOSMSE 3aMiHUTM 30BHILLHIA MeXaHidHun abo rigpaBniyHUA By30-
nepeMilleHHs1 MO3UTUBHUX eNneKTpoaiB, 3abe3neymnBLUM NPU LiIbOMY CMPOLLEHHST KOHCTPYKLi peakTopa i
MOXIMBICTb AOAATKOBOI 3aMiHM Oro OKpEMUX erleMeHTiB 6e3 3amiHM BCbOro By3na.

BWKOHaHHA CTPYMONPOBIAHOIO CTPUXKHS B HUXKHIN YaCTUHI Y BUrNSiAi 3MiHHOI TOHKOCTIHHOI Tpy6Ku,
3abesnevye MOXNMBICTb AOAATKOBOI 3aMiHM LibOro enemeHTta 6e3 3amiHn BCbOro By3na i onTumarnbHOl
3MiHM iT AOBXWUHW Nig i€t enekTpoepoasii.

BuKOHaHHA BepxHbOI YaCTUHW CTPYMOMPOBIAHOrO CTPWXKHS Yy BuUrngagi cnipani  Apximega,
NPUKPINAEHOT A0 KPULLIKK Kopryca, 003BoMs€e 3abe3neuntn nepeMillleHHs AMCKONoAidHMX enekTpoaiB i
3MiHHOI TOHKOCTIHHOI TPYOKM 3a paxyHOK iX BNacHOI Barv i 3MeHLLEHHS AOBXMHU Liei Tpybku nig gieto
€eKTPoeposil.

BcTaHOBNEHHA B KOpNyCi BepTUKaNbHUX HaNPSMHUX PyXy MO3UTUBHUX e€neKTpofiB, BUKOHAHUX i3
€neKTPpoI3oNsLiHOro mMaTepiany, A03Boisie 3abe3neYnTn BepTMKanbHICTb NepeMilleHHS MO3UTUBHUX
eneKkTpodiB i3 CTPyMOMNpPOBIOHUM CTPWXKHEM, 3abe3neudyroun MpuM  UbOMY HagiiHy poboTy
(HEMOXNUBICTE KOHTAKTy MO3UTUMBHUX | HEraTMBHMX €EneKTPOAiB i3-3a BIOXUNEHHS MO3UTUBHUX
erneKkTpofiB Bif BepTMKanbHOI OCi peakTopa) 3anpoMOHOBAHOrO pIlLEHHS MEepPeMIleHHS Uux
enekTpogis.

Ha dir. 1 - 306paxeHn peakTtop ANs OTPMMAHHA HaHOCTPYKTYp, MO3WUTUBHI enekTpoau y
BEPXHbOMY MOMOXEHHi; Ha dir. 2 - 306paxkeHn peakTop AN OTPUMAaHHS HAHOCTPYKTYP, MO3UTUBHI
€neKTpoaN Y HUKHBOMY MONOXEHHI.

Peaktop mictuTb Kopnyc 1, 3anoBHeHW PoBOYOID PIAMHOK, HaMpuknag, eTUNoBUM CiUPTOM,
KPULLKY 2, MO3UTUBHUI ENEeKTPOA BWKOHaAHUM y BUrmaai psgy AauckonopibHmux enektpopis 3. Lli
€neKTpoaN 3akpinseHi Ha CTPYMOMNPOBIAHOMY CTPWXKHI 4 | BCTAHOBSIEHI 3 MOXIMBICTIO NepeMiLLeHHs
B30OBX BEpTMKaNbHOI OCi peakTtopa. HeratmBHui enekTpod, BWKOHAHWA Yy BUrMNa4i 3MiHHUX
naTpyokonofibHux BCTaBOK 5 3 pi3HOK TOBLUMHOK CTIHOK. Y BCTABOK TOBLLUMHA CTIHOK 30inblUyeTbCs
no xoAy pyxy enektpoais 3. BctaBku 5 3'egHaHi Yyepe3 CTpyMOMpPOBIAHI CTPWXHI 7 3 idonsuieto 8 i3
JXXepenom BUCOKOI Hanpyru (Ha KpecrneHHAX He MnokasaHo). B HwxkHin 4yacTuHi kopnyca 1
po3TalloBaHWU JOOATKOBUN €MeKTpPon, BUKOHAHWMM Yy BUMMAAI 3MIHHOMO Kinbus 9, poO3MilleHoro Ha
enekTtpoisonsaTopi 10 i3 3a30pOM A0 HWKHBOT YACTUHU CTPYMOMPOBIAHOTO CTPWXKHSA 4, sika BUKOHaHa y
BUMMAAiI 3MiIHHOT TOHKOCTIHHOI TpyOku 11, Aka ikCyeTbCA B kaHani (Ha KpecreHHsX He mnokasaHo) B
cTpwxHi 4. Kinbue 9 3'egHaHe yepes CTpyMOnpoBigHi CTPuKHI 7 3 izonsuieto 10 i3 mxepenom BUCOKOI
Hanpyrn. BepxHa yacTuHa cTpwxkHa 4 BMKOHaHa y Burnsgi cnipani Apximega 12, npuvkpinneHoi go
Kpuwkun 2 kopnyca 1 i 3'egHaHoOi Yepes CTPYMONpPOBIAHI CTPWXKHI 7 3 i3onsuieto 8 i3 gxepenom BUCOKOT
Hanpyrn. B kopnyci 1 BcTaHOBMeHi BepTuKanbHi HanpsamHi 13 pyxy enekTpofiB 3, BUKOHaHi i3
enekTpoisonsuinHoro maTepiany. Enekrpoan 3 ocHalueHi otBopamu 14 anga HanpamHux 13. B kopnyci
1 BHYTpILWHA NOBEPXHS BUKOHAHAa 3 eNeKkTpoi3onsuieto, Hanpuknag, KpemHiopraHidyHui komnayHa (Ha
KPECIMEHHSIX He MOKa3aHo), a M BCTaBKkamMu 5 po3TalloBaHi enekTpoisontotodi wanbu 15. Kopnyc 1
OCHalleHU naTpybkamu Ons nigBegeHHsa 16 Ta BigBedeHHst 17 poGo4oi piavHK, Hikkamy 18 i
rasosofomM 19 Ha KpuLuLi 2.

BukopucTaHHA gaHoro peaktopa BigbyBaeTbCA HACTYMHUM YMHOM.

B kopnyc 1, 3anoBHeHW# poOBOYOH pIiAMHOK, 4Yepe3 CTPYMOMPOBIAHUA CTepxeHb 4 Ha
anckonofibHi enektpogm 3 (NO3WUTMBHI  €NeKTpoaM) | CTPYMOMPOBIOHI CTPWXKHI 7 Ha BEPXHIO
natpybkonogibHy BCTaBKy 5 (HeraTMBHUI enekTpod) MOoAaloTb BUCOKY Hanpyry. [Mpu ubomy Mixk
ernekTpogamm YTBOPHOIOTBCA ENEeKTPUYHi Aayrn i BigOyBaeTbCs enekTpoeposis 6i4HOI noBepxHi
enekTpogiB 3 3i 3MeHLUEeHHsIM iX fiameTpiB Ta 36inblUeHHs TOBLUMHM MOBEPXHi naTtpybokonogibHoi
BCTaBKM 5 B MOPOXHUHI K0T BOHM po3milleHi. Micus npoboto NOCTiMHO MirpytoTb MiXk HUMK. LinsHku
BHYTPILWHLOI MOBEPXHi BCTaBkM 5, Oe 36inblwyeTbca i TOBLWMHA, B MNiBTOpa pasv MEpeEBULLYIOTb
TOBLUMHY enekTpodiB. B npoueci pobotn peaktopa nicnsa 280 Tucsd iMnynbciB 3asBnseTbCA
HecTabinbHICTb pobOTK i3-3a 3biNblUEHHA 3a30piB MK auckonodibHummn enektpogamn 3 i
BHYTPILUHLO0 GOKOBOK MOBEPXHEK Uiei BCTaBkW. [nA 3MeHLLEHHs LMX 3a30piB 40 ONTMManbHUX
nepemillaemMo BHU3 CTPYMONPOBIOHUIA CTepXeHb 4 3 enektpogamu 3 B HACTynHy BcTasky 5. [Ans
LbOro BiAKMIOYAEMO NOJayy HamnpyrM Ha BepxH0 BCTaBKy 5 i nigknwyaemo nogady Hanpyrum Ha
000aTKOBUIN enekTpos - 3MiHHe Kinbue 9. MiXX HUM | O HWKHBOT YaCcTUHM CTPYMOMNPOBIAHOMO CTPWXKHA
4, TOHKOCTIHHOKO TpyOkow 11, yTBOPKOKOTBCS €ENeKTpuYHi Ayrn, BiaOyBaeTbCa eneKkTpoeposis
TOHKOCTIHHOT TPYOKM 3i LWBWMAKMM 3MEHLUEHHAM ii giameTpa i AOBXMHU Ta 30iNbLUEHHSIM TOBLUMHM
3MiHHOro kinbua 9. Enektpogn 3 i3 CTpyMOMpoOBigHMM CTpWXHeM 4 3 yciMa MOro 4acTtuHamu,
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ONYCKalTbCA BHW3 Ha 3agaHy rmubuHy. Bigknioyaemo nogadvy Hanpyru Ha OOAATKOBUW enekTpos -
3MiHHe Kinbue 9 i nigknioYaemo nogadvy Hanpyrn Ha HUXHIO BCTaBKy 5, B MOPOXHWUHY SIKOT OMYCTUAKCS
enektpoan 3. Mixx HUMM i Liieto BCTABKO, B SIKOT TOBLUMHA CTIHOK Ginblua, HiXX B nonepeaHboi, 3HOBY
YTBOPIOKWTBCS  €MEeKTPUYHI Oyrn 3 OMTUMalbHUM pPexumom poboTyn peakTopa, BigbOyBaeTbCA
enekTpoeposis OiYHOI NOBEpPXHi eNeKTpoAiB 3i 3MEHLUEHHsIM X OiamMeTpiB Ta 306iMblUEHHS TOBLUMHU
BHYTPILLHLOT NOBEPXHi BCTABKM.

BHacnigok Aaii BUMCOKMX TemnepaTtyp i TUCKIB, WO BMHMKaKOTb B MNpoueci poboTu peakTopa,
BiQOyBa€ETbCA AECTPYKUis pobo4oi pigMHM Ta 3apOMKeHHs KracTepiB Byrnewuto. icna oxonomKeHHs
Ta 3HWKEHi TUCKY B peakTopi BiabyBaeTbCA CMHTE3 BYrneLeBux HaHOCTPYKTYp. Pobouy piamHy nicns
06pobkn BiABOAATL 4Yepe3 nmaTpybok 17 And nopanblloro BUAINEHHS maTepiany 3 Byrneuesumu
HaHOCTPYKTypamu.

Micna oxonoaXeHHs MPUCTPOID 3HIMAKTb KPULLKY, AicTaloTb i3 koprnyca 1 natpybGkonoaiGHi
BCTaBKM 5, gnckonoibHi enektpoan 3, 3MiHHY TOHKOCTIHHY TPyOKy 11 i MiHAIOTb iX Ha HOBI. Kpuwwky 2 i
enemeHTun 5,3 BCTAHOBMIOKOTL Ha MicCLle, peakTop roToBuUi AN NOBTOPHOIO BUKOPUCTaHHS.

KopuvcHa mogenb 3a paxyHOK CyKyMHOCTiI HOBMX CYTTEBUX 03HaK 3abe3neyvye eeKkTMBHICTb poboTK
peakTopa 4SS OAepXKaHHSA BYrMeLEeBUX HAHOCTPYKTYP.

®OPMYIA KOPVUCHOI MOZESI

1. PeakTop ONs oAepXaHHsi HAHOCTPYKTYP, L0 MICTUTb KOPMyC, 3arnoBHEHM POOO4YO PigvHOL,
NO3MTWBHI | HEraTMBHI €NeKTPOAMK, AKi 3'€AHaHi 3 JXKepenoM Hanpyru, Npu LbOMY NO3UTUBHI €NeKTpoau
i3 CTPYMOMPOBIAHMM CTPWXKHEM BCTAHOBIIEHI 3 MOXNMBICTIO MEPEMILLEHHS, @ HEeraTuBHI enekTpoam
BMKOHaHI y BUrMSAi 3MiHHUMX naTpybkonoAibHMX BCTaBOK 3 Pi3HOK TOBLUMHOK CTIHOK, nmaTpybku ans
nigBeaeHHs Ta BiaBeAeHHs poboYoi pianHU, KU BiGPISHAETLCA TUM, LLIO B KOPMYCi B HWXKHIA YaCTUHI
po3TalloBaHWA [OL4ATKOBUMA €NeKTPOA, BUKOHAHUM Yy BUIMMsSAi 3MIHHOTO Kinbusl, PO3MILLEHOro Ha
€neKTpoi3oNATopI i3 3a30pOM A0 CTPYMONPOBIOHOIO CTPUXKHS 3 NO3UTUBHUMM €NeKTPoAaMu.

2. Peaktop 3a n. 1, akun BigpI3HAETbLCA TUM, LLO CTPYMOMPOBIOHUA CTPWXKEHb B HWXKHIN YaCTUHI
BUKOHAHWA y BUMSAI 3MiHHOI TOHKOCTIHHOI TPYyOKW, @ MOro BEPXHS YacTuHa BUKOHaHa y BuUrnsagi
cnipani Apximeaa, NpyKpinneHoT 4O KPULLIKK Kopnyca.

3. PeakTop 3a n. 1, kM BiAPI3HAETLCA TUM, LLO B KOPMYCi BCTAHOBMNEHI BEPTUKanNbHI HAanpsiMHi pyxy
NO3UTMBHUX eNeKTPOoAiB, BUKOHaHI i3 eneKkTpoisonsuinHoro matepiany.
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