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(54) NPUCTPIX AN BE3KOHTAKTHOIO BUMIPIOBAHHSA TEMMNEPATYPU POTOPA MNOPOrEHEPATOPA

(57) Pedpepar:

Mpuctpin ans Ge3KOHTaKTHOro BUMIPIOBAHHS TeMnepaTypu poTopa rigporeHepatopa MICTUTb
00'ekTMB, iH(ppayepBOHUI MpurUMaYd, WO MICTUTb N OKPEMUX iH(ppaYepBOHMX CEHCOPIB, NepLUni
JiNbHWK YacToTu, 6ydepHMIn pericTp, komyTaTop, 610K MiArOTOBKM AaHWX, ABa reHepaTopu iMnyrnbCiB,
OBa KepoBaHi niacunioBadi, BiAEOKOHTPONbHUIA BGNOK, NepLnin NiYnMnbHUK, reHepaTop Hanpyru, 6nok
nam'aTti, JaTynK MOMOXEHHS, BNOK 3a4aHHA MONOXEHHSs, 6MOK 3adaHHs LUBWAOKOCTI, po3nogintoBay
TakTiB, ABa pericTpn, ABa UngpoBux KomnapaTtopu, LMdpoBnuin cymaTtop, Asa Tpurepu, ABa enemeHTu
| Ta iHgukaTtop. B HbOro BBEAEHO TPETin LMdPOBMIA KOoMNapaTop, TPeTih pericTp, ApYruin OinbHUK
YacToTw, APYrun NiYnNbLHKK, AelindpaTop.
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KopucHa mopenb HanexuTb 00 Ge3KOHTakTHOI TepMoMeTpii i Moxe 6yTu BuKopucTaHa Ans
BUMIipIOBaHHsS TemnepaTtypu o6'ekTiB, LLIO 06epTaloTbCs, 30Kpema poTopa rigporeHepaTopis.

Bigomnii npucTpin gns 6e3koHTaKTHOro BMMiptoBaHHS Temnepatypu (MaTeHT YkpaiHn Ne 14687,
M. kn. GO1K 13/00, 6ton. Ne 5, 2006), wo micTute o6'ekTMB, AOiadparmy, A3epkano, BUKOHAHE Y
BUrNSAi  BBIrHYTOrO KOHyca 3 TOBEPXHEK, WO Bigobpaxae NpPOMEHi CBITNOBOMO MOTOKY,
iHppavyepBOHUI MNpuiAMady, Wo siBnsie cobot uuniHAap, Cekuil SKoro € okpeMuMu iHdpavyepBOHUMU
CeHcopaMu, BUXOAM SIKMX 3'eQHaHi BignoBigHO 3i BXigHOW LUMHOKW BydepHoro perictpa Ta 3i BXigHOM
LWMHOK Orloka CUHXPOHI3alii, BUXig SIKOro 4Yepes3 Meplini reHepaTtop iMMNynbCiB MigKMTYEHUA 00
nepLuoro Bxoay 6mnoka niaroToBkM AaHux, 4O BXO4Y KOMyTaTopa, 4O BXOo4y reHepaTopa Hanpyru Ta o
BXOAY AiNbHMKA 4acTOTW, BUXiA SIKOro 3'eQHaHMn 3 neplumMm Bxodom GydepHoro perictpa, 3 nepLumm
BXOAOM BiJ€OKOHTPONbHOro 6510ka Ta 3 NepwmMm BXOAOM MiYMNbHMKA, BUXIO SIKOMO MigKITOMEeHU oo
OpYroro BXOAy Knio4a, BUXig Akoro 3'€eAHaHui 3i BXOAOM KPOKOBOrO ABWIyHa, Ban SIKOro 3B'A3aHui 3
Jiadparmoto, BuXigHa wWnHa GydepHoro perictpa nigknioyeHa 00 BXiOHOI LUMHW KOMyTaTopa, BuXig
AKOro 3'eAHaHWi 3 ApyrMm BXogom Broka nigroToBKM AaHUX Ta 3 APYrMM BXOAOM BiJE€OKOHTPOSIbHOMO
Onoka, TpeTin i 4YeTBepTUN BXOOM SIKOFO MiOKIHOYEHi BIiAMOBIAHO OO BUXOAIB MEepLUoro i gpyroro
KepoBaHuX MigcustoBadis, NepLli BXoau SKnx 3'edHaHi 3 BUXOAOM reHepaTopa Hanpyru, a gpyri Bxoam
NigKrtoYeHi BignoBigHO A0 nepLuoro i gpyroro Buxoais 6roka nam'siti, neplua BxigHa LMdpoBa LWnHa
SIKOro 3'egHaHa 3 BUXIQHOK LMMPOBOIO LUMHOK MiYUNbHUKA, OPYrMiA BXi4 SIKOro MigknoYeHun ao
neporo Buxoay 6noka ynpaeniHHS, APYruin BUXiA SIkoro 3'eQHaHui 3i BXogoM 61ioka CUHXpPOHi3auii, a
TpeTi BUXig migknioveHun go gpyroro Bxogy 6ydepHoro perictpa, Buxig 6roka migrotoBku AaHWUX
3'egHanui 3 konammn EOM, BuxigHa wwuHa BydepHoro perictpa nigknioyeHa Ao BXigHOI WnHKU 6noka
06pobkn curHany, BXi4 SKOro 3'€edHaHUA 3 BUXOOOM MEpLUOro reHepatopa iMnynbCiB, a BuXig
nigkrodeHnn 0o Bxoay Groka ob4YucneHHs, Buxig SKOro 3'eqHaHWin 3i BXOAOM aHamnoro-umdpoBoro
nepeTsopioBayva, uudpoBa BuXigHA LUMHA AKOro nigkmyeHa OO APYroi BXiAHOT LUMEPOBOI LUMHK
©noka nam'aTi, BMXig AiNbHYKA 4acTOTK 3'€QHaHMIA 3 NepLUMM BXOAOM Kroya.

"lONoBHUM HeoMIKOM JaHOro NPUCTPOIO € Te, WO BiH He J03BOMSE BU3HAYATM NOSOXEHHA poTopa
rigporeHepatopa B MpoLEecCi horo poboTu, OCKifbKW rigporeHepaTtop € cneundivyHow enekTPUYHO
MaLUMHOK 3aKPUTOrO BUKOHAHHS, WO YCKMNagHE onepaTtMBHUM MOLWYK MiCUsi MPOrHO30BaHOMo
neperpiBy abo NOLKOMKEHHS i30M15Lji, BUSIBNIEHOTO TEMNSOBI3iINHNM METOOOM.

Hanbnwkumum aHanorom BubpaHO MpuUCTpin Anst GE3KOHTaKTHOrO BUMIPIOBAHHS TeMrepaTypu
potopa rigporeHepatopa ([MateHT YkpaiHm Ne 66866, M. kn. GO1K 13/00, 6ion. Ne 2,2012), wo
MIiCTUTb O06'eKTVB, iH(PpavyepBOHUA NpuUKMad, WO MICTUTb N OKPEeMUX iHPPaYEepBOHUX CEHCOPIB,
AiNbHWK YacToTu (B MoAanbLIOMYy - MEPLUMA OiNbHUK YacTtoTh), BydepHun perictp, komytatop, 6nok
NigroTOBKM AaHWX, ABa reHepaTopu iMnynbCiB, ABa KEPOBaHi nigcunoBadi, Big€OKOHTPONMbHUA GNOK,
niymneHUK (B noganblUOMy - Meplui NiYWnbHWUK), reHepaTop Hanpyrn, 6nok nam'aTi, gaTtyuk
MOMNOXEHHs!, OGNOK 3adaHHs MONOXEHHs, OGnOoK 3adaHHs LWBMAKOCTI, PO3NOAintoBay TakTiB, ABa
perictpu, ABa uUMppPOBUX KOMMapaTopu, LMdPOBUIA cymartop, ABa Tpurepu, ABa enemeHTn | Ta
iHOMKaTop, NPMYOMY BMXi4 MepLUoro AifbHWKa YacToTu MiKMYeHUn 4o Bxodie GydepHoro perictpa,
nepLloro NiYnnbHUKa Ta 4O NePLUOro BXoA4y BiJEOKOHTPONbHOro 6rnoka, opyrui Ta TpPeTii BXOAMW SKOro
3'eQHaHi 3 BUXOJ4amu NepLUoro Ta ApYroro kKepoBaHUX NigcKoBaYiB, NepLuUi BXoau AKMX MigKNoYeHi 40
BMXOAY reHepaTopa Hanpyru, a apyri BXxoau 3'egHaHi BignoBigHO 3 neplivMm Ta Apyrum Buxopamu
Onoka nam'aTi, BXigHa umMdpoBa LIMHA SKOro NiAKMYMEeHa A0 BUXIAHOI LMAPOBOI LIMHM MEPLUOro
niynnbHWKa, YeTBEPTUIA BXig BiAEOKOHTPOMbHOro 6510ka pasoM 3 neplnm BXOAOM 6rioka migroToBKu
OaHux 3'egHaHi 3 BMXOOOM KOMyTaTopa, BXigHa UM@POBa LUMHA SKOro MigknioveHa A0 BUXIgHOI
uuncpposoi wnHM BydepHoro perictpa, BxigHa undpoBa LWnHa SKOro 3'egHaHa 3 BUXOA4aMu N OKPEMUX
iHpayepBOHMX CeHCOopiB iHpayepBOHOro NpuiMaya, Buxig 6roka MiaroToBKM gaHWX NigKMOYEHWN B
kona EOM, BuxigHa uumdpoBa wWMHaA OGrioka 3af4aHHSA MONOXEHHSA 3'eQHaHa 3 MepLUOKD BXIiQHOH
LMdPOBOIO LUMHOK NEepLUOro LMgpoBOro KoMmnaparopa, gpyra BxigHa undposa LWmMHa SKOro pasom 3
BXiAHUMW LMPPOBMMY LWIMHAMWU MEPLUOro Ta APYroro pericTpiB MigkniodeHi 0o BuxigHoT umndpoBol
LWMHW JaTymKa NONOXEHHS, BUXiA nepLlioro uudpoBoro komnapartopa 3'€4HaHui 3 nepLivM BXOOOM
nepLuoro enemeHTa |, Apyrni BXif SIKOro NigKNIOYEHM 00 NepLlIoro BUXoAy Apyroro Tpurepa, a Buxia
g'elHaHM 3 NepLM BXOAOM MEPLLOro Tpurepa, APYrin BXiO AKOro pasom 3i BXOOOM iHAMKaTopa
NigKroYeHi 4O ApYyroro BUXOAY ApYroro Tpurepa, Neplmin BXif SiKoro 3'€4HaHui 3 BUXOAOM OpYroro
LuMdpoBOro KkoMmnapartopa, Apyra BxigHa uudpoBa LWKHA AKOro nigknioyeHa A0 BUXIAHOI LMAPOBOI
WMHM Onoka 3agaHHA LWBUAOKOCTI, @ neplua BXigHa undpoBa wWWHa 3'egHaHa 3 BUXIOHOK LMpOBOIO
LUMHOK LndpoBOro cymaTopa, nepLua i gpyra BxigHi UMdpoBi LWMHM SKOro MigKIYeHi BignosigHo 40
BUXiAHMX LIMPPOBUX LLUMH NEpLLOro Ta APYroro perictpis, BXoAM AKWUX 3'€fQHaHi BiAMOBIAHO 3 nepLimm
Ta OpyruM BMXOod4amu po3nogintoBada TakTiB, TPETiM BUXi4 SKOro MigKMYeHUMrW OO OpYyroro Bxoay
Apyroro Tpurepa, BuUxig Apyroro reHeparopa iMnynbCiB 3'€4HaHM 3i BXOOOM po3nofintoBada TakTis,
BUXiO nepLllioro Tpurepa nigknoyYeHUn 40 NepLioro BXody ApYyroro enemeHTta |, ApyrMn BXig siKoro
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3'eQHaHMI 3 BUXOOOM MEpPLUOro reHepartopa iMnynbciB, a BUXi4 NiOKMHOYEHWA OO0 BXOAIB MepLuoro
AiNbHWKa 4acTOTK, reHepaTopa Hanpyru, KoMyTaTopa Ta 4o Apyroro BxoAy 6roka nigrotoBku AaHuX.

[ONOBHUM HEAOSNIKOM [aHOro NPUCTPOD € Te, WO BiH He A03BONdAE N4 4Yac BUMIPIOBAHHS
TENnnoBOoro NOpTpeTa poTopa rigporeHepaTopa B NpoLeci Noro poboTy BU3Ha4YaTu NOMOXEHHS poTopa
rigporeHeparopa i3-3a BiqCYTHOCTi MOXIMBOCTI AOCTyNy A0 AOro o6epToBMX YaCTWH, IO YCKIagHKE
onepaTtMBHUIA MOLIYK MicLsi NPOrHO30BaHOro neperpisy abo MOLUKOAXKEHHS i30Misujii, BHACNigoOK 4oro
30inNbWYETbCA 4Yac [AiarHOCTYBaHHS poTopa rigporeHepatopa Ta 3BYXYHOTbCS  (OYHKLiOHAIbHi
MOXMBOCTI MPUCTPOIO.

B ocHoBy kopucHOI Mogeni MOCTaBneHO 3ajady CTBOPEHHSA MpUCTPO Ans Ge3KOHTaKTHOro
BUMIpIOBaHHS TeMnepaTypu poTopa rigporeHepaTtopa, B lkOMy 3a paxyHOK BBeAEHHs1 HOBMX BrokiB Ta
3B'A3KIB MK HUMU 3'IBNSIETLCA MOXMMBICTb Ha Npauiol4oMy rigporeHepaTopi nig Yac BUMIpHOBAHHS
TENMOBOro MOpTpeTa poTopa rigporeHepaTopa BM3HAYaTW MOMOXEHHA MOro poTopa, Lo [403BONSAE
onepaTMBHO BU3HAYaTK MiCLIA MPOrHO30BaHOMo neperpisy abo NOLIKOMKEHHS i30M1ALi, BHACMIQOK YOro
3MEHLUYETLCA Yac AiarHOCTyBaHHSA poTopa rigporeHepartopa, a, OTXe, po3LUNpoThCs PYHKLiOHAMbHI
MOXMBOCTI MPUCTPOIO.

lMocTaBneHa 3agaya BWPIWYETbLCA TWM, WO B NPUCTPi ANA GE3KOHTaKTHOro BMMIpPHOBAHHS
TemnepaTypu poTopa rigporeHeparTopa, Wo MiCTUTb 06'ekTUB, iHbpayuepBOHUI NpUMad, WO MIiCTUTb
N OKPeMUX iHppa4YepPBOHMX CEHCOPIB, MEPLUNA AiNbHUK YacToTKn, OydepHun perictp, komytaTop, 6nok
NigroToBKM AaHWX, ABa reHepaTopu iMNynbCiB, ABa KepOBaHi nigcumntoBadi, BigeOKOHTPOSbHUIA BNOK,
nepwui niYMnbHUK, reHepaTtop Hanpyri, Onok nam'arti, [aTyuk MOMoXeHHs, Orok 3agaHHA
NonoXeHHsi, 6NoK 3agaHHA LWBMAOKOCTI, po3nofinioBay TakTiB, ABa perictpn, ABa LUPPOBUX
KoMnapartopu, LMdpoBuiA cymaTtop, ABa Tpurepw, ABa enemMeHTu | Ta iHgukaTop, nNpuyoMy BuXia
nepLloro AinbHWKa 4acToTu NigKNOYeH 4o Bxoais 6ydepHOro perictpa, nepLuoro nivYmnbHMKa Ta go
nepLloro BXOAYy BiAEOKOHTPOnbHOro 6noka, Apyrni Ta TpeTin BXOAM SKOro 3'€4HaHi 3 Buxodamu
nepLloro Ta Apyroro KepoBaHMX NiACMMOBaYiB, NepLUi BXOAW SKUX MiAKMIOYEHi A0 BUXOAY reHepartopa
Hanpyru, a gpyri Bxoan 3'egHaHi BignoBigHO 3 nNepliMM Ta gpyrum Buxogamu Grioka nam'aTi, BxigHa
LMdpoBa LUKHA SAKOro NigknoveHa 4o BUXigHOT LMdpOoBOI LUMHW NEPLLOro MiYnibHMKa, YeTBEPTUN BXig
BiJEOKOHTPONbHOrO Oroka pa3oM 3 neplyM BXoA4oM Onoka MigroToBKM AaHMX 3'€4HaHi 3 BUXOOOM
KomyTaTopa, BXigHa UMdpoBa LUMHA SKOro MiAKMYeHa A0 BUXIAHOI uMdpoBOi WKNHN OydepHoro
pericTpa, BXigHa uMdpoBa LKHA AKOro 3'egHaHa 3 BMXO4aMWU N OKpPeMMUX iH(payYepBOHUX CEHCOPIB
iHppayepBOHOro npuinmMaya, Buxig Groka nigroToBKM AaHUX NigknodveHun B kona EOM, BuxigHa
umdpoBa LWKMHA OGfoka 3agaHHA MONOXEHHA 3'€dHaHa 3 MEPLUOKD BXiAHOK LMGPOBOK  LLUMHOK
nepworo uuMcpoBOro KomnapaTtopa, gpyra BXigHa uUudpoBa LWIKHA SKOro pasoM 3 BXiOHUMU
UnpoBMMM LIMHAMU NEPLUOro Ta APYroro pericTpis NigknioYeHi 4o BUXIQHOT LMdPOBOI WWNMHM gaTyumka
MONOXEeHHs, BUXiA nepworo LMdpoBOro komnapaTtopa 3'€AHaHMA 3 nepwnM BXOOOM MNepLLOro
ernemMeHTa |, Apyrui BXig AKOro NiAKMoYeHnin 4o NepLioro BUXOAY APYroro Tpurepa, a Buxig 3'egHaHnn
3 nepwunm BXOOOM MepLloro Tpurepa, ApYyrun BXig SKOro NigKMoYeHWn 00 APYroro BMXOAY ApYroro
Tpurepa, nepLmnin BXig SIKOro 3'e€4HaHUin 3 BUXOAOM ApYroro LUmMcpoBOro Komnaparopa, gpyra BxigHa
uMdpoBa LUMHA SIKOTO MiAKMYeHa 0o BMXiOHOT UMdpoBoi WKHM Groka 3agaHHs WBWAOKOCTI, a nepia
BXiAHa uudpoBa LWKWHa 3'€fHaHa 3 BUXIAHOK LM@POBOIO LIMHOK UMGPOBOro cymartopa, nepwa i
apyra BXigHi UMdpPOBI LWMHK SKOro MiAKMoYeHi BiANOBIAHO 00 BUXIAHWX LMMPOBUX LWIMH NepLioro ta
OpYyroro pericTpis, BXoAu AKMX 3'€fHaHi BiANOBIAHO 3 MepwnM Ta ApYrMM BuMXOodamu po3nofinioBaya
TaKTiB, TPeTin BuUXig SKOro nNiAKMIOYEeHWA [0 ApYyroro BXody Apyroro Tpurepa, BuXig Opyroro
reHepartopa iMnynbciB 3'€egHaHUM 3i BXOOOM poO3nofinioBadva TakTiB, BuUXig nepLluoro Tpurepa
NigKMIOYEeHNA 0O NepLioro Bxody Apyroro enemeHta |, gpyrmi Bxig SKoOro 3'egHaHui 3 BMXOOOM
nepLIoro reHeparopa iMnynbCiB, a BWXi4 MiOKMIOYEHUN [0 BXOAIB MEpLloro AiflbHWKa 4acToTw,
reHepartopa Hanpyru, komytaTtopa Ta O ApYyroro Bxogy 6noka nigroToBKM OaHWX, BBEOEHO TPETIN
LMdpoBMI KOMMapaTop, TPETINn pericTp, APYrMn AifbHUK 4acToTu, APYrnin NiYunbHYK, aewmdparop,
npuyoMy BuXigHa UMpPOBa LWMHA AaTyMKa MNONMOXEHHA 3'eéQHaHa 3 NepLuo BXIOHOKW LMGpPOBOIO
LUMHOK TPeTbOoro LM@POBOro KomnapaTtopa Ta 3i BXiOHOK UM(POBOI LUMHOK TPeTboro pericTpa,
BUXiAHa LMdPOBa LUMHA SKOro MigknioveHa 0o ApYrol BXiAHOI UMEPOBOI LUMHU TPETbOro LndpoBoro
KoMnapartopa, Buxig sikoro 3'egHaHWin 3 OpPYrMM BXOLOM TPeTbOro perictpa Ta 3i BXOOOM OpYroro
JiNbHWKa 4acToTW, BUXiA4 AKOro MiOKNIOYEHUMW OO0 OPYroro BXoA4y OPYroro nidunbHWKa, nepLunii BXig
SIKOr0 pa3oM 3 MepLiuM BXOAOM TPEeTbOoro perictpa 3'egHaHi 3 BUXOAOM MepLloro uUugpoBoro
KoMnapartopa, BuxigHa undpoBa WnHa APYroro fivunbHUKa nigknoyYeHa go BXigHOI uudpoBOi WKHK
Aelwwmdparopa, BuxigHa undposa WnHa AKoro 3'eaHaHa 3i BXigHO0 LiMpOBOKO LLMHOK iHAMKaTopa.

Mpuctpin  ana  ©Oe3KOHTAKTHOrO  BUMIPIOBAHHA  TemrnepaTypu poTopa  rigporeHepartopa
NOSICHIOETBCS KPECMEHHAM, Ha SKOMY 300paxkeHa Moro CTPYKTypHa cxema.

Ha cxemi: 1 - o6'ektuB; 2 - iHppayepBOHMI NpUAMaY, WO MICTUTb N OKPEMUX iHpaAYEpPBOHMX
CeHcopiB; 3 - ONOK 3a4aHHA MONOXEHHS; 4 - Nepwnin LMPOBUIA KOMNapaTop; 5 - Nepwnii enemMeHT |;
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6 - nepwui reHepatop iMnynbciB; 7 - nepwnin Tpurep; 8 - apyruin enemeHT |; 9 - nepwunin AOiNbHUK
yacTtotu; 10 - BycbepHun perictp; 11 - TpeTin perictp; 12 - TpeTin undposun komnapartop; 13 - opyrumn
AiNbHUK YacTtoTn; 14 - apyrnin nivnnbHuK; 15 -gewmndpartop; 16 - iHgukaTop; 17-0aTymK NONOXEHHS;
18 - nepwwun perictp; 19 - apyrun reHepatop iMnynecie; 20 - posnogintoBad TakTie; 21 - apyrun
pericTp; 22 - unudpoBui cymaTop; 23 - 610K 3agaHHA WBWMAKOCTI; 24 - Apyrnin LMdpoBUn Komnaparop;
25 - gpyrun Tpurep; 26 - komyTtaTop; 27 - 6MOK MiaroToBkM AaHux; 28 - 6rnok nam'aTi; 29 - nepmn
niunnbHuk; 30 - BigeokoHTponbHMIA 6nok; 31, 32 - nepwuin Ta OpYrMiA KepoBaHi niacunioBadi; 33 -
reHepaTtop Hanpyru, NpMYoMy BMXig NEPLLOro AinbHuKa YacTtoTu 9 nigknoyeHnn ao Bxoaie 6ydepHoro
perictpa 10, nepworo niyunbHWKa 29 Ta 40 NepLloro Bxoay BiaeokoHTpornbHoro 6roka 30, aopyrui Ta
TpeTin Bxoau sikoro 3'egHaHi 3 Buxogamum nepioro 31 ta gpyroro 32 kepoBaHuX nigcuniosadis, nepiui
BXOOUW SIKMX NIOKMHOYEHi OO BUXOAY reHepartopa Hanpyru 33, a gpyri Bxoau 3'egHaHi BignosigHo 3
nepwumMm Ta Apyrum Buxogamu 6noka nam'sTi 28, BxigHa uudpoBa LIMHA SKOro nigkrdeHa Ao
BUXiOHOI LMCPOBOI LWIMHM NEpLIOro nidnnbHuKa 29, YyeTBepTUA BXia BigeOKOHTporbHoro 6noka 30
pasom 3 nepLumMm BxogooM Ornoka nmigrotoBku AaHux 27 3'egHaHi 3 BUXOAOM KoMyTatopa 26, BxigHa
uMdpoBa LWKMHA SKOro MigkmnoYeHa A0 BUXigHOT umdpoBoi WnHK BydepHoro perictpa 10, BxigHa
uMdpoBa LWMHA 4HKOro 3'egHaHa 3 BMXO4aMM N OKpemMux iHdpayvyepBOHUX ceHcopiB 2.1-2.n
iHgppavepBOHOro NpuiiMaya 2, Buxig 6noka niarotoBkn gaHux 27 nigkntodeHunn B kona EOM, BuxigHa
umdpoBa WKMHA Oroka 3adaHHs MONOXEHHS 3 3'eAHaHa 3 MepLUo BXiQHOK LMGPOBOK LUMHOW
nepLioro uudgposoro KomnapaTtopa 4, gpyra BxigHa uudpoBa LWMHA SKOro pasoM 3 BXigHUMU
umdpposmmMn WinHamu nepworo 18 ta gpyroro 21 perictpiB NigkntoyeHi o BMXigAHOT LMdPOBOT LNHK
AaTtdvka nonoxeHHsa 17, Buxig nepworo umdpoBoro komnapartopa 4 3'egHaHvi 3 nepumnm BXOAOM
nepworo enemenTa | 5, gpyrun BXig SKOro NigkMOYeHU 4O NepLIoro BUXody Apyroro Tpurepa 25, a
BMXig 3'€AHaHNA 3 Nepwmnm BXOAOM MEPLUOro Tpurepa 7, ApYrMn BXig SKOro NigKnioYeHnin 4o Apyroro
BMXOA4Y Apyroro Tpurepa 25, nepwun BXig AKOro 3'edHaHWn 3 BMXOAOM [PYroro umdpoBoOro
KoMmnapartopa 24, gpyra BxigHa LMdpoBa LUnHa SKOro nigkntoyeHa oo BMXigHo! unudpoBsoi wuHu 6noka
3ajaHHa WBKWAKOCTI 23, a neplua BxigHa umdpoBa WuMHa 3'egHaHa 3 BUXIOHOK LMGPOBOIO LLMHOK
umMdpoBoro cymartopa 22, nepwa i gpyra BXigHi UMMPOBI LLIMHM SKOrO MiOKMOYEHi BignoBigHO 00
BUXiOHMX UMpoBmMx WKH nepworo 18 Ta gpyroro 21 perictpiB, BXoau sikmx 3'egHaHi BignoBigHO 3
nepwnm Ta gpyrum Buxogamu posnogintosaya taktis 20, TpeTi BUXig4 SKOro Nigkno4eHnin o Apyroro
BXoOy QApyroro Tpurepa 25, Buxig gpyroro reHepatopa imnynecie 19 3'egHaHuin 3i BXOOOM
posnogintoBaya TakTiB 20, Buxig neplioro Tpurepa 7 MigKMNOYEHUA OO MepLlioro BXody Apyroro
enemeHTa | 8, gpyrui Bxig AKoro 3'eAHaHWi 3 BUXOAOM MEPLUOro reHepartopa iMnynbecis 6, a Buxig
NigKITYEHA 40 BXOAIB NEpPLUOro AinbHuKa YyactoTu 9, reHepaTtopa Hanpyru 33, komyTatopa 26 1a o
Apyroro Bxogy 6noka niarotoBkun gaHux 27, BuxigHa uudppoBa WnHa gatyuka nonoxeHHs 17 3'egHaHa
3 Mnepwor BXiAHOK UU(MPOBOIO LIMHOK0 TPeTboro umudpoBoro komnapatopa 12 Ta 3i BXigHOMW
uncppoBolo WIMHOKW TpeTboro perictpa 11, BuxigHa uudpoBa LWIMHA SKOro MigKMYeHa O Apyrol
BXigHOT LUMEPOBOI WMHN TPEeTbOro LuudpoBoro komnapatopa 12, BUXig SKOro 3'€AHaHUn 3 Opyrum
BXOOOM TpeTboro perictpa 11 Ta 3i Bxogom apyroro ginbHuka yactotn 13, BuXig SKOro nigkroyeHui
00 Apyroro Bxody Apyroro nidvnbHuka 14, nepwunin BXig SKOro pasoMm 3 neplivm BXOOOM TPeTboro
perictpa 11 3'egHaHi 3 BMXOAOM MepLUOro UMPOBOro KomnapaTtopa 4, BMXigHa UMdpoBa LUMHA
Apyroro niynneHuka 14 nigknoyeHa go BXigHOI UndpoBoi WnHK Aewundpartopa 15, BuxigHa uudgposa
LUNHa AKoro 3'egHaHa 3i BXigHOH LMpOoBOLO LWKMHOL iHaMKaTopa 16.

3anponoHoBaHW NpUCTPIN Npautoe Tak. [py nogadi Hanpyru XXuUBMNeHHs nepwui 6 Ta apyrun 19
reHepatopu iMNyrnbCiB MOYMHaTb dopMyBaTW  BIAMNOBIAHI  MOCNIAOBHOCTI  iMnynbciB.  [MoTiK
iH(bpa4yepBOHOro BUNPOMIHIOBaHHS, KWW CTBOPIOETBLCS MOBEPXHE poTopa rigporeHepatopa, Lo
3HaxXoAWTbCHA Ha AesKin BigcTaHi Big ONTMYHOI CMCTEMM MPUCTPOID, NoTpannse vyepes ob'ektmB 1 Ha
NiHIMKY N OKpeMux iHppayepBOHUX CeHcopiB 2.1-2.n iHdpavyepBOHOro npuinmava 2, postalloBaHuX
B34OBX papgiyca potopa. OueBngHo, Wwo npu obepTaHHi poTopa rigporeHepaTopa B KOXEH MOMEHT
yacy B none 30py iHpayepBOHOro npunmMaya 2 notpannse nuwe dparMeHT MOBEPXHi B3O0BX
pagiyca potopa. OTpumyloum dparMeHTV TEMNOBOro 300paKeHHs, MOXxHa nobyayBaTu TensoBui
NopTPET BCiei NOBEpPXHi poTopa rigporeHepaTtopa B NpoLEeci noro poboTu.

Akwo poTop rigporeHepaTopa 3HaxXoAUTLCA B HEPYXOMOMY CTaHi abo MOoro WBWUAKICTb 06epTaHHs
MeHLa Big HOMIHamNbHOI, TO Ha eKkpaH BiAeOoKOHTposnbHOro 6rioka 30 TensnoBe 300paXKeHHs] NOBEPXHI
poTopa He BMBOAUTLCS. Lle o6ymoBneHo HacTynHuMm. [ig BNnvBom Apyroro reHepartopa imnynescis 19
nMoYyeproBo Ha BMxogax posnogintoBada TakTiB 20 dopmyroTbCa curHanu. CurHanom 3 nepLioro
Buxody posnoginosaya TakTiB 20 B nepwwuin perictp 18 3anucyetbca Kog 3 BUxody pAaTyuvka
nonoxeHHs 17. B pgpyrun perictp 21 curHanom 3 Apyroro Buxody posnoginosada TakTie 20
3anucyeTbeda |HWKUIM KO 3 BUXOAY AaTymka norioXeHHa 17. PisHMUA 3a3HayeHux KogiB 3a OUHULO
yacy, Wo 3abesnedyeTbCca ApYrMM reHepaTopoM iMnynbciB 19, siBnsie cobor WBMAKICTb 0b6epTaHHs
poTopa rigporeHepartopa, Wo i BU3Ha4YaeTbCa B LMMPPOBOMY cymaTopi 22 Ta nogaceTbCa Ha nepLumin
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BXiA Apyroro umMdpoBOro komnapaTtopa 24, B sKOMY 3[iMCHIOETbCS MOPIBHAHHA Yy BUMsAA4i Kodis
NOTOYHOI LIBMAKOCTI 0OepTaHHA poTopa rigporeHepaTopa 3 HOMIHaNbHOW, sika 3anucaHa B 6roui
3agaHHa WBuMaKocTi 23. Y BuNagky, KONW LUBUOKICTb MEHLLa Bif HOMIHAMbHOI, HAa BMXO4i Opyroro
LmdpoBoro kKomnapaTtopa 24 3'aBNAETbCA CUrHan NOrivYHOro Hymns, SKUM Nig Aieto curHany 3 TPeTboro
BMXo4y posnoginoBaya TakTiB 20 3anucyetbcs B Apyruin Tpurep 25. MNpu uboMy Tennosui nopTpeT
poTopa He QiKCyeTbCA.

AKLLO X WBMAKICTb 00epTaHHSA poTopa rigporeHepaTopa CTae pPiBHOK HOMIHAMbHIN, TO HA Apyromy
Buxodi apyroro Tpurepa 25 3'9BNAETbLCA CUrHam JOrYHOro Hymnsl, Ha WOro nepLliomy BUXOAI
3'ABNAETLCS CUrHan NoridyHoi oguHUL, KM NoJaeTbCA Ha BXig nepworo enemeHTa | 5. B MomeHT
obepTaHHs poTopa, KOMM BiH 3HAXOAWTLCA B YMOBHOMY MOYaTKOBOMY MOMOXEHHI, KOAN 3 BMXOAY
AaTyuka nonoxeHHs 17 Ta 3 Buxody Bnoka 3agaHHs NONoXeHHs 3 cniBnagarTb, HA BMXOAi NepLloro
umdpoBoro komnapaTtopa 4 3'9BNAETbCA CUrHan NoriYHoT OAUHWLI, SKMM Yepes nepLlumi enemMmeHT | 5
BCTAHOBMIOETBLCS B OAVHUYHWUIA CTaH nepLumnn Tpurep 7. BHacnigok Lboro iMnynbcu 3 BUXO4y NepLuoro
reHepartopa iMnynscis 6 4yepes gpyrui enemeHT | 8 noumHaloTb HagxoauTn B BMNokKuK, 3a JONOMOrOH
AKNX POPMYETLCSA TEMSIOBMIA NOPTPET Ha eKpaHi BiaeoKkoHTponbHoro 6rioka 30.

B 3anexHocTi Big KyTOBOI WBUAKOCTI 06epTaHHA (p poTopa rigporeHeparopa BMOpaHa 4acTtoTa

dopMyBaHHSA iMNYyNbCIB f1 nepLloro reHeparopa iMnynbCciB, WO MOB'A3aHO CHIBBIOHOLIEHHAM

flln = a)/(27[~m), ae m=360° /,B,IB, - MiHIManbHWI CEKTOP NMOBEPXHi poTopa, Lo NoTpansse B
none 3opy iHppavyepBOHOro npurmMmaya 2, n - KoeilieHT AiNeHHA NepLuoro AiflbHUKa Yyactotn 9, Wwo
BiQNOBIOA€E KiNbKOCTI OKpeMuX iHgpavyepBOHUX CeHcopiB iHdpadepBoHOro npuimadva 2. OTxe, 3

4acToTol fl/n, npyv HOMIHANbHIN WBWAKOCTI 0bepTaHHA poTopa, Ha BUXOA NEepLUIoro AinbHuKa

yacToTn 9 3'9BnATLCA IMMYNbCU, SKUMK QoikcytoTbest Y 6ydepHomy pericTtpi 10 Ha yac AT =n/ fl

€NEeKTPUYHI cuUrHanu B aHanoroBoMy BWUMMAAI 3 BUXOAIB 1 OKPEMUX iHGPAYEPBOHUX CEHCOpIB
iHppayepBoHOro npuriMada 2. AMMAITYAM UMX CUrHaniB MpOMOPUiMHI TeMnepaTtypi enemeHTapHuX
AiNAHOK noBepxHi ob'ekta (KinNbkKicTb Takux AiNgHoK N =n-m). Komytatopom 26 3giicHIOETBCS
34MTyBaHHSA iHpopmauii 3 6ydepHoro perictpa 10 3 HacTynHMM i NEPeTBOPEHHAM i3 napanernbHOro
BMAOY NpeAcTaBrieHHs1 B nocnigoBHuin. ChopMoBaHUI TakMM YMHOM CUrHan 3 BUXo4y komyTtartopa 26
noTpannsie Ha BXig BigeokoHTporbHoro 6noka 30 i Ha Bxig 6noka NigroToBku AaHux 27, B SKOMY BiH
nepeTBOpPIETLCA B LMdpoBYy hopMy Ta NpMBOAUTLCH A0 3pyYHOro BUAYy Ans nepeaadi 8 EOM.
leHepaTtop Hanpyrn 33, nepwwun 31 Ta gpyrui 32 KepoBaHi nigcvntoBadi i 6nok nam'ati 28
npu3HayeHi Ana opMyBaHHsSI CUrHaniB po3ropTku BifeOKOHTponbHOro 6roka 30. CurHan 4acTtoTo

fl, Lo HaaxoaMTb Ha BXid reHepaTopa Hanpyru 33, Ha BUxoAi npuimae ctyniHdacty dopmy (MiCTUTb

N cknagoBux) i nogaeTbca Ha Bxoau nepioro 31 i apyroro 32 kepoBaHUX NigcunoBadiB, KoedilieHT
NiCUINEHHA SKMX 3aJaeTbCa BUXiAHMMUW curHanamm 6roka nam'ati 28. MNpu ubomMy KoedilieHTu
nigcvneHHs nepworo 31 Ta gpyroro 32 kepoBaHVX MiACMMOBaYiB 3a4al0TbCA TakK, WO Ha iX BUXodax

opMYyIOTLCH CUrHanIu, NponopLinHi Ri -sin ?; Ta Ri - COS @, BiAMNOBIAHO, Oe Ri - pagiyc, ®; - KyT
KOopaMHaTM eneMeHTapHOl [LiNAHKM MOBEepXHi poTopa B MOMSPHIA  CUCTEMI KOOpAMHAaT, WO

00yMOBMEHO curHanamu 3 gatyunka nonoxeHHa 17. MNpu ubomy | = ﬁ, J =0,m.

Ha Bxig ©Onoka nawm'ati 28 curHanuM HaOXoAsiTb 3 MEPLIOro niyunbHuMka 29, koediuieHT
nepepaxyHKy $IKOro AopiBHE m . B pesynbrati Ha ekpaHi BigeokoHTponbHoro ©noka 30 npwm
HasABHOCTI ogHOro iHopMaLiHOro curHany, ABOX CUrHaniB poO3ropTkM Ta curHany 3 Buxogy nepLuoro
OinbHYKA 4YactoTm 9 OopMyeTbCs 300pakeHHs, WO BigNoBiZae TennoBOMy MOPTPETY poTopa
rigporeHepaTopa.

OuyeBMaHO, WO, 3rigHO i3 3anpPONOHOBAHUM anropuTMOM, CKaHyBaHHS poTopa rigporeHeparopa

30INCHIOETLCA CroYaTKy B3JAOBX AedKoro pagiyca Rj. Konu 3akiH4eHO ckaHyBaHHS [ TOYOK, LLO
nexartb Ha pagiyci Rj, 30INCHIOETLCA CKaHyBaHHA [ TOYOK, LIO nexaTb Ha pagiyci RJ.+1. Tak
3HAXOAMUTbCS KPYroBa po3ropTka BCbOro TEMIIOBOro 300paXXeHHsA poTopa rigporeHeparopa B NpOLECi
noro po6oTwu.

Bu3aHayeHHA NONOXeHHs poTopa rigporeHepaTtopa B KOXEH MOMEHT Yacy 34iMCHI0OETbCH Tak. B
MOMEHT MOsIBU CUrHany Ha BMxofi nepLuoro umndpoBoro komnaparopa 4 tpeTin perictp 11 Ta apyruin
niunnbHuk 14 obHynawTbesA. MpunycTMo, WO Le 34INCHIOETBCA B MOMEHT, KON Ha BUXOAi AaTyuka
NONIOXeHHS 17 3'aBNSeTbCA HYyNboBUIA koA. Mpu LbOMY Ha BUXOAi TPETbOro LMdpoBoro kKoMmnapaTopa
12 3'aBnseTbca curHan norivyHoro Hyns. Yepes geskuin 4ac Nnpy NOBEPHEHHI poTopa Ha NEBHUN KYT Ha
BUXOAi OaTyMka MonoxeHHs 17 3'aBnseTbCs KOA, BIAMIHHWIA Bif HYnNs, BHAcMigoOK 4YOro Ha BUXOAI
TpeTboro umcpoBoro komnapartopa 12 3'aBNAETbCA CUMrHan NOrivYHOT OAMHULI, SKMM KOA4 3 BUXOAY
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Jatyuka nonoxeHHs 17 3anucyetbcs B TpeTin perictp 11. B pesynbtaTti Ha BuXodi TpPeTbOro
umdpoBoro komnapatopa 12 3HOBY 3'ABNSETbCA CUrHan noridHoro Hyns. [pu 4eprosii 3MiHi
LMdpOoBOro KOAY Ha BUXOAi AaTyMKa NoNoxeHHs 17 Ha BUXoAi TPeTboro umndgposoro komnapartopa 12
3HOBY 3'IBMASIETLCSA CUrHam NOrivyHol oguHuui. TakMm YnHOM, cchopmoBaHa MOCAHILOBHICTL iMMYNbLCIB
nofaceTbCsa Ha BXig ApYyroro AinbHuKa Yyactotn 13, koediuieHT AineHHs SKoro aopisHoe T. Mpu ubomy
Ha BMXoAi Apyroro nidnnbHUKa 14 opMyeTbLCA MNOCMIQOBHICTE KOAIB, 3MiHA SKUX 34iMCHIOETBCS NpU
3MilLeHHi poTopa rigporeHepatopa Ha oauH nontoc. Ui kogn nogatoTbea vepes gewndppatop 15 B
iHgukaTop 16, 3a OOMOMOrOK KOO MOXHa BiACNIAKOBYBAaTM B KOXEH MOMEHT 4acy, B SIKOMY
NOMNOXeHHi 3HaxXoauTbCHA POTOP rigporeHepartopa.

®OPMYJIA KOPUCHOI MOZENI

Mpuctpin ana 6e3KOHTAKTHOrO BMMIPIOBaHHSA TemnepaTypu poTopa rigporeHepaTtopa, WO MiCTUTb
00'ekTnB, iH(ppayepBOHUIN MNpurMad, WO MICTUTb N OKPEMUX iH(paYepBOHMX CEHCOPIB, NepLUUn
AiNbHUK YacToTu, 6ydbepHun perictp, komyTaTop, 610K NigroToBKM AaHWX, ABA reHepaTopu iMnyrbCiB,
ABa KepoBaHi nigcuntoBadvi, BiA€OKOHTPONbHUA BNOK, NEePLUMiA NiYUIbHUK, FreHepaTop Hanpyru, 6nok
nam'siTi, AaT4yMK NONOXEHHHA, BNOK 3a4aHHs MONOXEHHS, GNOK 3adaHHs LWBWMAKOCTI, po3nogintoBay
TakTiB, ABa pericTpu, ABa UMPPOBUX KOMNapaTopu, LMpoBUiA cymaTtop, ABa Tpurepu, ABa enemMeHTu
| Ta iHOuKaTop, NpPUYOMYy BUXiA4 MEPLIOro AifbHMKA 4YacToTU NigKnoYeHUn A0 BXoAiB OydepHoro
pericTpa, NepLworo niYynnbHUKa Ta OO MepLloro BXOAY BiA€OKOHTPOSIbHOrO Orioka, Apyruin Ta TpeTin
BXOAM SIKOroO 3'€dHaHi 3 BUXO4aMM MepLUoro Ta ApYyroro KepoBaHuX NiACMMAOBAYIB, NepLli BXOAN SKMX
NigKIToYeHi 4O BUXO4Y reHepaTopa Hanpyru, a Apyri BXoam 3'egHaHi BignoBigHO 3 nepwimm Ta apyrum
BMxogamum 6noka nam'aTi, BXxigHa uudpoBa LWMHA SKOrO MigKNOYeHa A0 BUXIOHOI LUEPOBOI LUMHU
nepLloro niYnnbHUKa, YeTBEPTUM BXi4 BiAEOKOHTPOMbHOro 6ryi0ka pasoMm 3 nepwum BxogoMm 6noka
NigroToBKM AaHuxX 3'€dHaHi 3 BMXOOOM KOMyTaTopa, BXigHa UMdpoBa LUMHA SKOrO nigkniodeHa Oo
BUXIiAHOI LNpOBOI WNHM BydrepHOro perictpa, BXigHa LMdpoBa LWMHA SKOro 3'€AHaHa 3 BUXogamu n
OKpeMUX iHpayepBOHUX CEHCOpPIB iHpavYepBOHOro npuimMada, Buxig Ofoka niaroToBKM AaHMX
nigkntodeHni B kona EOM, BuxigHa undpoBa WwnHa 6noka 3agaHHA NOJNOXEHHS 3'edHaHa 3 NepLloto
BXiAHOK UUMPOBOIO LLMHOK NepLloro LumMdpoBOro Komnapartopa, gpyra BxigHa undgposa LnHa SKoro
pasom 3 BXiAHUMW UUPOBUMM LUIMHAMW MEpLIOro Ta APYroro pericTpiB NigkroyeHi 0O BUXIAHOI
LMdPOBOI LLMHM JaT4YMKa NOSNOXEHHSA, BUXig NepLuoro umdpoBoro koMmnaparopa 3'€gHaHui 3 NnepLunm
BXOZOM MepLUoro eneMeHTa |, gpyrmi Bxig SiKoro NigkrnoyeHnin o NepLuoro BUxoay Apyroro Tpurepa,
a BuXif 3'€e4HaHUN 3 NepLuMM BXOAO0M MepLUOro Tpurepa, Apyruin BXig SKOro niakrmoyYeHuin 4o Opyroro
BMXOQYy Apyroro Tpurepa, neplimni BXi4 $SKOro 3'egHaHui 3 BUXOAOM OpYyroro LmMdpoBoro
KoMnapartopa, Apyra BxigHa uMdpoBa LWMHA AKOro migkmnyeHa A0 BUXIAHOT uudposoi wnHM Bnoka
3a/laHHA LWBMAKOCTI, a nepwa BXigHa uudposa WKMHA 3'€AHaHa 3 BUXIOHOW LMMPOBOKD LLMHOK
uMdpoBoOro cymartopa, nepLua i gpyra BXigHi LM poBsi WKHM SKOro NigknioYeHi BignoBigHO A0 BUXIAHUX
LUMdpPOBMX LWKH NepLloro Ta Apyroro pericTpis, BXOAW AKMUX 3'€4HaHi BiANOBIAHO 3 NepLuM Ta ApYyrum
BMXOoO4aMu po3nofdinioBayva TakTiB, TPeTil BUXi4 AKOro NiAKMYEeHWA A0 Apyroro BXOA4y ApYyroro
Tpurepa, BUXia Opyroro reHepartopa iMnynbCiB 3'e¢gHaHWiA 3i BXOAOM po3nofinioBaya TakTiB, BuXig
nepLUoro Tpurepa nigknioyeHnin 4o NepLUoro BXoAy ApYroro enemMeHTa |, opyrum Bxig skoro 3'egHaHui
3 BMXOOOM NepLUoro reHeparopa iMnynecCiB, a BuUXig NigKMOYeHWA OO BXOAIB NepLluoro AinbHuKa
4YacToTW, reHepaTopa Hanpyru, kKoMyTaTopa Ta OO Apyroro Bxody Omoka nigrotoBkM AaHuX, SKWUA
BiApi3HAETbLCA TUM, O B HbOr0O BBEAEHO TPeTi UMcpoBUiA KOMMapaTop, TPeTin perictp, Apyrum
AiNMbHUK YacToTwn, OPYrMA NiYUNbHUK, AewudpaTop, NpuMyYoMy BuUXigHA uupoBa LWKWHA AaTymka
NONOXeHHs 3'efHaHa 3 NepLUol BXiAHOK LIMGPOBOIO LLMHOK TPETLOro LMdpoBOro komnaparopa Ta 3i
BXiAHOK LMCPOBOIO LWMHOK TPETLOro pericTpa, BUxigHa umndpoBa WrHa sIKoro nigkrodeHa 4o apyroi
BXiQHOT LMdPOBOI LWNHM TPETBOro LMdpOBOro KoMmnapatopa, BuXig SKoro 3'€gHaHumn 3 pyruMm BXO4OM
TPeTboro perictpa Ta 3i BXO4OM ApYroro AifibHWKa 4acToTu, BUXiA SIKOrO MigKNOYEeHUn 0o Opyroro
BXOA4Y OpYroro nidnnbHuKa, NepLumi BXig SKoro pasom 3 nepLumMmMm BXo4oM TPeTboro perictpa 3'edHaHi
3 BMXOOOM nepLlioro LUM@POBOro Komnapatopa, BuMxigHa UMcpoBa LWMHA OPYroro nivurnbHUKa
nigknioveHa go BXigHOT LUMpPoBOT WNHKU Aelwndpartopa, BuxigHa LMdpoBa LMHA SKOro 3'egHaHa 3i
BXigHOM LMEPOBOLO LUMHOLO iHOMKaTOpa.
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