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(57) Pedpepar:

MpucTpin  ans  TennoBi3iHOrO AiarHOCTyBaHHS poTopa rigporeHepaTtopa MICTUTb  00'eKkTuMB,
iHbpayYepBOHUIN NpUMaY, LLIO MICTUTb N OKPeMUX iHbpaYepBOHUX CEHCOpIB, NepeTBOpIOBaY Hanpyra-
yacTtoTa, ABa undpoBsi koMnapaTopw, 4aTYMK MNONOXEHHS, OMOK 3a4aHHS NOSNOXKEHHS, LWICTb pericTpi.,
po3nointoBady TakTiB, LMdpOBUIA cymaTop, reHepaTop iMnynbCiB, NOCTIMHUIA 3anaM'aToBYOYMIA OOk,
OBa KepoBaHi nigcumnioBadi, BIJEOKOHTPONbHUIM OnNOK, reHepaTop Hampyru, WO 3MiHIETHCS
CTyniH4Yacto, ABa aHanoro-uudposi nepeTBoptoBaYi, iHTepdencHUn 6ok, N'aTb enemeHTiB |,
enemeHT ABO-HI, enemeHT HI, oBa UM pPO-aHanorosi nepeTBoOpOBaYi, TPM KOMNapaTopu, iHBepTOp,
pPEBEPCUBHUIA MIYUINBHUK, €MEKTPOHHWI KMoY, Tpurep, ABa MiYMIbHUKN, AINbHUK YacToTun, BydepHui
pericTp, KomytaTop, dopMmyBa4y curHany Ta Asa umdposi iHaMkaTopu. Npn LbOMY B HbOrO BBEAEHO
YeTBEpPTMI KoMMapaTop, LOCTUN enemMeHT |, ABa NiYvnbHUKK, TPETI UMdpoBUin komnapartop, 6nok
3agaHHA Bibpauii Ta iHOMKaToOp, NMpUMYOMYy BUMXiO KOMyTaTopa 3'€QHaHuMiA 3i BXOOOM YeTBEpTOro
KoMnapaTopa, BUXig sKoro nigknioveHuin 4o TpeTboro BXoAy LOCTOro enemMeHTa |, opyrui Bxig sikoro
3'eQHaHW 3 BUXOAOM neplioro enemeHta |, a nepwuvi BXig NigKnNoYeHUA OO Apyroro Buxondy
TPETbOro niYMnbHUKa, NEepLnin BUXig SKOro 3'egHaHWA 3i BXOLOM MEpLUOro nivnnbHWKa, a BXig
nigknioYeHMin 0O Buxody Meplloro enemeHTta |, BuXig neplioro nivyvnbHUKa 3'egHaHWA 3 OpYyrum
BXOJOM YeTBEPTOro NivnrbHWKa, NepLuvi BXig SIKOro nigknioyeHnn 4o BUXOAY WOCToro enemeHTa |, a
BUXigHa uMppoBa WuHa 3'€gHaHa 3 MEepLUO BXiAHOK UMMPOBOK LWNHOW TPETbOro UMgpoBoro
koMnapaTopa, Apyra BxigHa uudpoBa WmHa AKOro MigkmnoyeHa A0 BUXIQHOT LMdpPOoBOi WnHKM Brnoka
3afaHHsA Bibpauii, a BuXxifg 3'€QHaHWiA 3i BXOAOM iHOuKaTopa.
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KopucHa mopenb HanexuTb 00 Ge3KOHTaKTHOI TepMoMeTpii i Moxe 6yTu BuKOpuCTaHa Ans
©e3KOHTaKTHOro BUMIpIOBaHHA Temnepatypu o6'ekTiB, WO ob6epTalTbCs, 3 NOOANbLUOK OLHKOK
pagianeHoro 6uTTs, 30Kkpema poTopa rigporeHepaTopis.

Bigomnii npucTtpin gnsi 6e3KOHTAaKTHOrO BUMIPIOBAHHS TeMnepaTypu poTopa rigporeHeparopa
(MaTeHT Ykpaiim Ne 68779, M. kn. GO1K 13/08, 6ton. Ne 7, 2012), wo MicTuTb 00'ekTuB,
iHppa4yepBOHUI MpUIMaY, WO MICTUTb N OKpeMux iHdpadvepBoHux (IY) ceHcopiB, nepeTBoptoBav
Hanpyra-4acToTa, Buxogn n okpemux |4 ceHcopiB 3'egHaHi 3 BXigHOW LWMHOK OydhepHoro perictpa,
BUXiOHaA LUMHA AKOro nigkntoveHa OO0 BXiAHOT LWMHM KOMyTaTtopa, BUXig siKkoro 3'e4HaHuin 3 NepLumMmu
BXogamMu BigeokoHTponbHoro 6noka (BKB) Ta aHanoro-umdposoro nepersoptoBayva (ALI), BuxigHa
LMHa SIKOrO NiKMYeHa A0 BXiAHOT WuWHWM iHTepdencHoro 6noka, BuxigHa LWuWHa gkoro 3'egHaHa 3
konamu EOM, Bwuxig nepworo komnapatopa nMigKMYeHnn OO0 Meplumx BXOAIB PEBEPCUBHOMO
niynneHuka, enementa ABO-HI Ta oo Bxoay iHBepTOpa, BUXig AKOro 3'€eQHaHui 3 ApyrMMn BXxogamu
peBepcuMBHOro nidnnbHuka Ta enemeHta ABO-HI, Buxig SKOro nigknwyeHWn [0 Apyroro Bxoay
nepworo enemeHta | Ta o Bxoaoy enemeHta HI, Buxig fAkoro 3'egHaHuin 3 OpyrMW BXO4amu
OydbepHoro perictpa, komyTtaTopa, BKB, gpyroro enemeHTa | Ta niuunbHuKa, BUXigHA LUMHA SIKOTO
3'egHaHa 3 BXiQHOK LUMHOK MOCTiMHOro 3anam'sitoBytodoro 6rioka (M3B), nepwumii i gpyrnii Buxogm
SIKOro NiAKMOYEHi, BiANOBIgHO, 40 OPYrMX BXOAIB MEPLUOro i Apyroro Kepylouux nigcunioBadie, nepui
BXOOU SKUX 3'€eQHaHi 3 BMXOOOM reHepaTopa Hampyru, WO 3MIHIOETbCA CTyniHYacTo, a BMXoau
NigkntoYveHi, BignoBigHo, Ao TpeTboro i yeTBepToro Bxoadie BKB, Buxig ginbHUKa 4yactotm 3'egHaHui 3
nepwvmMmy Bxogamu 6ydepHoro perictpa, nepLioro enemeHTa | Ta gpyroro enemeHta |, Buxig sikoro
NigKNoYeHnn 4o TPETLOro BXOAY PEBEPCUBHOIO NiYUMNbHUKA, BUXiOHA WWMHA SIKOro 3'egHaHa 3 BXigHO
WMHOK nepworo uudpo-aHanorosoro nepetsoptoBada (LAM), Buxig nepworo enemeHta |
NigKITIOYEHNA 0O NEPLUOro BXOAY NiYunbHMKa, BuXigHa undpoBa WnHa 6noka 3agaHHs NMOSTOXEHHS
3'egHaHa 3 NepLlod BXiAHOK LMAPOBOIO LWHOK LMdPOBOro kKoMnapartopa, Apyra BxigHa umndposa
LUMHA SIKOro pas3oM 3 BXiAHMMU LMAPOBUMU LUMHAMM MEPLUOro Ta APYroro pericTpis MigKmoYeHi oo
BUXiOHOT LMPOBOI LUMHK JaTymMKa NOMOXKEHHS, BUXi4 LMAPOBOro komnapartopa 3'egHaHui 3 NepLumm
BXOOOM TpeTboro eremMeHTta |, Apyrvi BXxig €koro pasoM 3 ApyrMMu BXxodamMu Tpurepa Ta
€MeKTPOHHOro Krya nigkmnoyeHi Ao BUXO4Y ApYroro Komnapartopa, BXig SKOro pasom 3 nepLunm
BXOAOM €NeKTPOHHOro kriouya 3'egHaHi 3 Buxogom gpyroro LA, Buxig reHepatopa iMnynbciB
NigKNIOYeHNN O BXO4Y PO3nofifitoBada TakTiB, NepLnn, Apyruin 1a TpeTii BUXOAM AKOro 3'edHaHi 3i
BXO4amMKM NepLloro, Apyroro ta TPeTbOoro pericTpiB, BignoBigHO, BMXIiAHI LWWHW NEpLUIOro Ta Apyroro
pericTpiB NigKrtoYeHi, BiANOBIAHO, 40 NepLuoi Ta APYroi BXigHUX WWH LMdpPOoBOro cymaTopa, BuxigHa
uMdpoBa WnHa 9Koro 3'egHaHa 3i BXigHOK LMPOBOIO LLIMHOK TPETLOro pericTpa, BuxigHa uudposa
lWMHa SKOro NigknioyeHa Ao BXigHoi umdposoi wuHu gpyroro LIAT, Buxig enekTpoHHOro knwoya
3'edHaHM 3 Mepwum BXOAOM MeEpLUIOro Komnapartopa, ApYyrua BXif SKOro pasom 3i BXOOOM
nepeTeBopioBaya Harpyra-4acrtora nigknodeHi go suxoay nepworo LIAT, Buxig Tpurepa 3'egHaHun 3
nepwvMMm BXOOOM YeTBepToro erneMeHta |, Opyrui  BXi4 4KOro MigkMoYeHUWn [0 BUXO4y
nepeTeBoploBaya Hanpyra-4acrtota, a Buxig 3'egHaHui 3i BxodamMu [AinbHWKa 4acToTu, reHeparopa
Hanpyru, Wo 3MIHIETbCA CTyMiHYacTo, iHTepdencHoro 6roka, 3 MepwvM BXOAOM KomyTaTopa, 3
apyrum Bxogom AL Ta 3 n'atum Bxogom BKB.

"onoBHMM He[oMiKkOM AaHOro NPUCTPOKO € Te, WO BiH HE A03BOMSE BMMIptOBaTK pagianbHe 6utTa
poTopa rigporeHepaTtopa B npoueci horo poboTu, OcCKiNbkM rigporeHepatop € chneuudivyHow
€NeKTPUYHOK MALLUMHOK 3aKPUTOro BUKOHAHHS, L0 YCKNaAHKE JOCTYN A0 KOro o6epToBMX YacTUH.

Hanbnwkumm aHanorom € npuctpii Ans Ge3KOHTaKTHOro BMMIpPIOBaHHA TemnepaTtypu poTtopa
rigporeHepatopa ([ateHT Ykpainm Ne 127574, M. kn. GO1K 13/08, 6ion. Ne 15, 2018), wo MicTuTb
06'ekTVB, iH(ppayepBOHUIA Mpunmay, WO MICTUTbL h okpemux |4 ceHcopis, nepeTBopoBay Hanpyra-
yacToTa, ABa UMPOoBi kKOMNaApaTopu, AaTYUK MOMNOXEHHS, 610K 3a4aHHs MOMOXEHHS, LWICTb pericTpis,
posnointoBay TakTiB, LMPOBMI CymaTop, reHepaTop iMnynbCiB, NOCTIMHWI 3anam'aTOBYOUYNA BIIOK,
ABa KepoBaHi nigcunoBadi, BiOEOKOHTPONMbHWUIA OnoK, reHepaTop Hanpyru, WO 3MIHIETLCS
CTyniH4YacTo, ABa aHanoro-uMdpoBi nepeTBoptoBadi, iHTepdencHMn 60K, N'ATb enemMeHTiB |, enemeHT
ABO-HI, enemenT HI, pgBa uudpo-aHanorosi nepeTBoptoBaYi, TpU KomnapaTtopu, iHBEpPTOp,
PEBEPCUBHUI NIYUIbHUK, ENEKTPOHHWUIA KITHOY, TpUrep, ABa NiYUNbHUKK, OiNbHUK YacToTn, 6ydepHui
pericTp, koMyTaTop, popMyBay curHany Ta Aga undposi iHANKaTopu, NPUIOMY BUXOAM h okpemux 1Y
CeHcopiB 3'edHaHi 3 BXigHOW LWMHOK OydepHoro perictpa, BMxigHa LWKWHA SKOrO MigKMYeHa A0
BXiAHOI LUMHM KOMYTaTopa, BUXig SKOro 3'egHaHun 3 nepwmm Bxogom nepworo AL, Buxig nepuoro
KoMnapartopa MigKmYeHuin 4o NepLumMx BXOA4iB peBEepCUBHOrO nivunbHuKa, enementa ABO-HI Ta go
BX0oAy iHBepTOopa, BMXig AKOro 3'e€gHaHui 3 ApYrMMmn BXogamm peBepCcrBHOIO NiYUIbHMKA Ta enemMeHTa
ABO-HI, Buxig akoro nigkroyeHnin 4o gpyroro Bxogy nepwioro enemerTa | Ta go exogy enemerta Hl,
BMXig fKoro 3'egHaHun 3 gpyrumu Bxogamu GydpepHoro perictpa, komytatopa, BKB, gpyroro
enemMeHTa | Ta mepLworo niynnbHKKa, BUXigHA LUMHA AKOro 3'egHaHa 3 BXigHow wuHot M36, nepwwnn i
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OpYyruin BUXOOM SAKOro NiAKMKOYEHi, BiANOBIiAHO, OO ApPYrMX BXOAIB NEepLUoro i ApYyroro KepoBaHWUX
nigcvnioBavis, neplli BXxoAuM AKMX 3'€AHaHi 3 BMXOAOM reHepaTopa Hampyru, Lo 3MIHIOETbCA
CTyniHYyacToO, a BMXOAM NIAKMOYEHi, BiANOBIOHO, A0 TpeTboro i yersBepToro BxodiB BKB, Buxia
AiNbHWKA YacToTu 3'edHaHMIA 3 MepwuMKM Bxogamm OydepHoro perictpa, nepuioro eniemeHta | Ta
apyroro enemeHTta |, Buxig AKOro nigknNiOYMeHMM OO TPEeTbOro BXOAY PEBEPCUMBHONO MiYMIbHUKAE,
BUXigHa LWKWHA sKoro 3'egHaHa 3 BXigHOW wWwuHOW nepworo LAM, Buxia nepworo enemeHTa |
NigKMOYeHn 0O MEepLUIoro BXO4y MepLloro MivunbHUKA, BuxigHa uudpoBa WwmHa 6noka 3agaHHSA
NONOXeHHs 3'€dHaHa 3 NepLUo BXIAHOK UU@POBOIO LLMHOW MepLioro unudpoBoro komMnapaTopa,
apyra BxigHa uudpoBa LWMHA AKOro pa3oM 3 BXiAHUMWU UMPOBUMM LUIMHAMW NEPLUOro Ta APYroro
pericTpiB MigknoYeHi Ao BMXIAHOI UMAPOBOI WWMHK AaTyMKa MONOXEHHS, BMXi4 nepLioro umMdpoBoro
Komnapartopa 3'egHaHuMA 3 MeplMM BXOAOM TPETbOro ernemeHTta |, Buxig sIKOro nigknwoveHun 0o
nepLIoro BXogy Tpurepa, a Apyrui Bxig SIKOro pasom 3 ApyruMu BXogamu Tpurepa Ta enekTpOHHOro
Kniova MnigknioYveHi Jo Buxody [Apyroro KomnapaTtopa, BXi4 SAKOro pasomMm 3 Neplmm  BXOO4OM
€NeKTPOHHOrO KntoYa 3'egHaHi 3 Buxogom apyroro LIAI, Buxig reHepaTopa iMnynbCiB NigknoyeHnin oo
BXOAY PO3noAintoBaya TakTiB, NepLini, Apyrum ta TpeTii BUXOAM SKOro 3'€dHaHi 3i BxogamMu nepLuoro,
Apyroro Ta TpeTbOoro pericTpis, BigNoOBIiAHO, BUXiOHI LMAPOBI LUMHM NEPLUOro Ta APYroro perictpis
NigKntoYeHi, BignoBigHoO, A0 NepLloi Ta Apyroi BXigHMX LWWH UMdpPOoBOro cymaTopa, BuxigHa undposa
WNHa sikoro 3'edHaHa 3i BXiOHOK LMGPOBOK LIMHOK TPETbOro perictpa, BUXigHa uudpoBa LIMHA
SIKOro nigknoyeHa Ao BxigHoi undposoi WwuHu apyroro LIAM, Buxig enekTpoHHOro knoya 3'egHaHnin 3
nepwnM BXOOOM MeEPLUOro KomnapaTopa, ApYrvid BXid4 SIKOro pasom 3i BXOOOM MepeTBoproBava
Hanpyra-4actoTa nigknioyveHi go snxody nepworo LIATM, Buxig Tpurepa 3'egHaHun 3 nepuvMM BXo4oMm
YeTBEPTOro ernemMmeHTa |, Opyrni BXig SIKOro MigknioOYeHMn [0 BUXOA4Y NepeTBOproBava Harnpyra-
YyacToTa, a BuXig 3'€gHaHWM 3i BxOA4amMu AiNbHUKa 4acTOTW, reHepaTtopa Hampyru, Lo 3MiHIETbCS
CTyMiHYacTo, 3 BXOOOM iHTepdpericHoro 6noka, 3 nepLimMM BXOOOM KOMyTatopa, 3 APYrMM BXOAOM
nepworo AUIM Ta 3 n'atum Bxogom BKB, Buxig komyTtatopa nigknioveHunn oo nepworo sxogy BKB,
BuXigHa umdposa wuHa nepworo AL 3'egHaHa 3 BXigHOK UMGPOBOK LUMHOK HTEPKENCHOro
Onoka, BMxigHa uudpoBa WMHa AKOro nigknodeHa B kona EOM, BuxigHa uudpoBa wWwmHa gpyroro
AU 3'egHaHa 3 BXigHOW LMGPOBOIO LUMHOK YETBEPTOro perictpa, BuxigHa uMdpoBa LUMHA SKOro
nigknioveHa 0o BXigHOT UMPOBOT WNHK N'ATOro perictpa Ta 40 NepLUoi BXiAHOT UMPOBOI LWNHK
apyroro umdpoBoro komnapaTtopa, Apyra BXigHa uudgpoBa LWKWHA AKOro 3'€edHaHa 3 BUXIOHOK
umdposoto wuHoto gpyroro AUM, a Buxig nigkniodeHnin [o gpyroro Bxogy nN'AToro enemexta |,
nepLuMmn BXig AKOro pasom 3 gpyrum sxogom gpyroro AL 3'egHaHi 3 BUXOQOM YeTBEPTOro eneMeHTa
|, a BMXig nigknoyYeHUM 0O BXOAY YETBEpPTOro perictpa, BuXig KomytaTtopa 3'€d4HaHU 3 nepLuum
BxogoMm apyroro AL Ta 3i BXOOOM TPeTboro Komnaparopa, BUXif SIKOro nigkniovYeHnn 4o nepLioro
BXO4Y APYroro nivunbHvKa, BuXigHa uMdpoBa WKWHA SKOro 3'egHaHa 3 BXiQHOK LMQPOBOI LUNMHOK
LLIOCTOro pericTpa, a Apyrun BXxig NiaKmoYeHnin o suxony dpopmysada curHany, BXig SKoro pasom 3i
BXO4aMu M'ATOr0 Ta LWOCTOro pericTpiB 3'egHaHi 3 BMXOOOM nepLlioro umdpoBoro komnapartopa,
BUXiOHI LMPOBI WNHK N'ATOrO Ta LWOCTOro pericTpiB MigknoyeHi, BignoBigHO, A0 BXiAHUX LUNMGPOBUX
LUMH NepLUoro Ta Apyroro ungpoBux iHAMKaTopIB.

fonoBHUM HegonikoM Hanbnuxk4oro aHasnora € Te, WO BiH He O03BOSISIE BUMIpIOBATU TEMNNOBUIA
NopTPEeT poTopa rigporeHepatopa B Npoueci horo poboTy 3 NoAanbLUIOK OUIHKOK PiBHS pagianbHOro
OuTTS poTopa, i3-3a BiACYTHOCTI MOXIMBOCTI JOCTYNy A0 MOro 06epTOBUX YacTUH, BPaxoBYHOUH, LLO
rigporeHepaTop € cneundivHo enekTPUYHO MaLLMHOK 3aKPUTOro BUKOHAHHS.

B ocHOBYy KkopuCHOi Moaeni NoCTaBNeHO 3agady CTBOPEHHS MNPUCTPOKD AMs TEnmnoBi3iiHOro
AiarHOCTyBaHHA poTopa rigporeHepatopa, B SiKOMY 3a paxyHOK BBEAEHHs HOBUX OrnokiB Ta 3B'A3KiB
MK HUMU 3'BMSETLCA MOXNUBICTbL Ha Npauiolo4oMy rigporeHepaTopi 3a BMMIpIOBaHUM TenmnosuM
NnopTpeToM poTopa B MpoLEeCi Moro obepTaHHA OLiHIOBaATU piBEHb pafianbHOro GuTTa poTtopa, Lo
[03BOISE PO3LNPUTU (DYHKLOHAMNBHI MOXIMBOCTI MPUCTPOIO.

lMocTtaBneHa 3agaya BUPIWYETbCA TUM, WO B MPUCTPIN ANA TENnoBi3iMHOro AiarHOCTyBaHHS
poTopa rigporeHepartopa, Lo MiCTUTb 00'ekTUB, iHbpadYepBOHWUIA NpUMaY, WO MICTUTb N okpemux 1Y
CeHcopiB, NepeTBOpOBaY Hanpyra-4yacToTta, ABa LUndpoBUX KOMNapaTopu, OAaTYMK MOSOXEHHS, 6ok
3a/laHHA MNONOXEHHs, LWICTb pericTpis, po3noaintoBay TakTiB, UMPOBMIA CcymaTop, reHepaTop
iMNynbCiB, NOCTINHWIA 3anam'aTOBYOHYMA GNOK, OBa KepoBaHi MigcuntoBadi, BiJEOKOHTPONbHUIA GOk,
reHepatop Hanpyru, WO 3MIHIOETbCA CTyniH4acTo, [ABa aHanoro-umMdposi nepeTBOproBadi,
iHTepdencHnn 6nok, n'ate enemexTiB |, enemeHT ABO-HI, enemeHt HI, oBa LMdpO-aHaNoOrosi
nepeTeBoploBaYi, TpM KOMMapaTopwu, iHBEPTOP, PEBEPCUBHUIA NIYUIBbHUK, €NEKTPOHHWUIA KoY, Tpurep,
ABa NiYWMbHWKKW, AiINbHUK YacTtoTu, OydepHui perictp, komyTtaTop, dopMyBady curHamny Ta Asa
uncppoBi iHgMkaTOpPUX, NPUYOMY BMXOAM N okpeMux |4 ceHcopiB 3'eéQHaHi 3 BXigHO WWHOW GydepHOro
pericTpa, BMXigHa LUMHA SKOro MigKrodeHa [0 BXiQHOI LUMHWM KOMyTaTopa, BuXig sikoro 3'€e4HaHui 3
nepwum Bxogom nepworo AL, Buxig nepwioro komnapatopa MigKMIOYEHUW OO0 NepLinx BXOAIB
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peBepcuBHOro niynnebHuka, enemeHta ABO-HI Ta po Bxoay iHBepTopa, BuXig sIKOro 3'egHaHun 3
ApyrMmun BXofamMu peBepCcMBHOroO nidnnbHuka ta enemeHta ABO-HI, Buxig sikoro nigknioveHun oo
Apyroro Bxoay nepLuioro enemeHta | Ta oo Bxogy enemeHta HI, Buxig sikoro 3'€egHaHuin 3 apyrumm
Bxogamu OydepHoro perictpa, komytatopa, BKB, gpyroro enemeHTta | Ta nepworo nivnnbHUKa,
BMXidHA LUMHA SIKOro 3'egHaHa 3 BXigHOW LwmHoW 136, nepwwuii i Apyrnn BUXoau SIKOro MigKMoYeHi,
BiAMOBIOHO, OO APYrMxX BXOAiB MEepLUOro i ApYroro KepoBaHMX NigcuntoBadiB, neplli BXogu SKUX
3'egHaHi 3 BMXOAOM reHepaTopa Hanpyru, WO 3MIHIOETbCS CTYNIHYacTO, a BUXOAW NiOKNIOYEHI,
BiANoOBiAHO, OO TpeTboro i YyeTBepToro Bxoais BKB, Buxig AinbHWKa yactoTu 3'egHaHuK 3 nepLumMmmn
Bxogamu OydepHoro perictpa, nepworo enemeHta | Ta pgpyroro enemeHTta |, Buxig skoro
NigKIIOYEHNA 00 TPETLOrO BXOAY PEBEPCUBHOIO NiYUNbHMKA, BUXiAHA LUMHA SKOro 3'€AHaHa 3 BXiAHO
wuHoto nepworo LAIM, BuxigHa uudpoBa wmHa 6noka 3agaHHA MNOMOXeHHs 3'egHaHa 3 MepLuoto
BXiZAHOK UMPOBOIO LLMHOK NepLuoro LuMdpoBOro Komnapartopa, gpyra BxigHa uudpoBa LunHa siKoro
pasoM 3 BXiAHAMW UMDPOBUMU LLUMHAMW MEPLUOro Ta APYroro pericTpiB NigKMoYeHi A0 BUXIOHOI
LUMPOBOI LUNMHKU AaT4MKa NOMOXEHHS, BUXIA NepLloro umudpoBoro komnaparopa 3'egHaHnin 3 nepLUmMm
BXOAOM TPETLOro eniemeHTa |, BUxig sIKoro MigknoveHuin 4o nepLuoro Bxogy tpurepa, a Apyrun Bxig
AKOro pasoMm 3 gpyrMMu BXxodamu Tpurepa Ta eneKkTPOHHOro Kniouda nigkniodeHi 4o BUxody Opyroro
KoMnaparopa, BXif SKOro pasom 3 nepLUmMmM BXOAOM efleKTPOHHOro KntoYa 3'eqHaHi 3 BUXOAOM OpYroro
LIAIM, Buxig reHepatopa iMnynbCiB NigKIO4YEeHWIA 40 BXOAY PO3NoAintoBaya TakTiB, NepLwnn, Apyrum ta
TPETIN BUXOAM SIKOro 3'edHaHi 3i BXOA4amu MepLlioro, APYroro Ta TPETbOro pericTpis, BignosigHo,
BUXiOHI LMPOBI LLMHM NepLUOro Ta Apyroro pericTpiB NigkmntoYveHi, BignosigHo, 4O nepLwloi Ta gpyroi
BXiOHWUX LWMH UMbpoBOro cymaTopa, BuxigHa umMdpoBa LWMHA SKOro 3'€dHaHa 3i BXigHOK LMAPOBOIO
LUMHOK TPETLOro pericTpa, BMXigHa uudposa WKWHA AKOro nNigkmnoyYeHa A0 BXiAHOI LMgpPOBOI WWHK
apyroro AT, Buxig enekTpOHHOro Kmw4ya 3'€gHaHui 3 MeplmMM BXOAOM MepLloro komnaparopa,
APYrMn BXif, SIKOro pas3om 3i BXOAOM MepeTBopioBava Hampyra-yactota nigknoyeHi 4o Buxody
nepworo LIAT, Buxig Tpurepa 3'egHaHvi 3 neplumMMm BXOAOM 4eTBepToro enemeHTa |, gpyrun Bxig
SIKOro MIQKMYEHWIA OO0 BMXOQY NEepeTBoploBada Harmpyra-4acTtoTa, a Buxig 3'egHaHui 3i Bxogamu
AifbHMKa 4acToTW, reHepaTopa Hanpyr, WO 3MIHIOETLCA CTYNIHYacToO, 3 BXOAOM iHTEpPdEeNCHOro
Onoka, 3 nepwnm BXOAOM KOMyTaTopa, 3 Apyrum Bxogom nepiioro AL Ta 3 n'atum Bxogom BKB,
BUXig komyTaTopa nigkniodeHui oo nepworo Bxoay BKB, BuxigHa umdposa wuHa nepworo ALM
3'egHaHa 3 BXiOHOW UMMPOBOK LUMHOKW iHTepdelicHoro ©Onoka, BuxigHa UM@POBa LUMHA SKOrO
nigkntodeHa B kona EOM, BuxigHa umdposa wuHa apyroro AU 3'egHaHa 3 BXigHOK LMEPOBOIO
LUMHOK YEeTBEPTOro pericTpa, BUxigHa umMdpoBa LMHa SKOro MigknioveHa A0 BXiAHOT LMdPOBOi LMHK
N'ATOro perictpa Ta A0 NepLoi BXigHOI UMEPOBOI WKHN Apyroro undpoBoro komnapaTopa, gpyra
BXigHa uUudpoBa LWKMHA SKOro 3'edHaHa 3 BUXIOHOW Uudposot wWwunHo apyroro AL, a Buxig
NiAKNIOYEeHNA 0O OPYroro BXoAy N'AToro eniemeHTa |, nepumin BXig SKOro pasom 3 OpyrMM BXOAOM
apyroro AU 3'egHaHi 3 BUXOOOM YeTBEPTOro efieMeHTa |, a Buxig nigknioveHnn o BXo4y YeTBepToro
perictpa, BuXif KomyTaTopa 3'eqHaHui 3 nepwmm Bxogom Apyroro ALIMN Ta 3i Bxogom TpeTboro
KoMnapartopa, BuUXi SKOro NiakmoyYeHnin o nepLuoro BXody ApYroro nivunbHWKa, BUXigHa uudgposa
LUMHa AIKOro 3'ejHaHa 3 BXigHOW LMPOBOIO LLMHOIO LWOCTOro perictpa, a Apyruin Bxig, NigknoyeHni ao
BMxofy dopmMyBada curHany, BXig SIKOro pasom 3i BXogaMu N'ATOro Ta LIOCTOro pericTpis 3'€AHaHi 3
BMXOAOM MNepLUOro LUMdpoBOro komnapatopa, BUXigHI LMEPOBI LWMHM N'ATOro Ta LWOCTOro PericTpis
NigKoYeHi, BiANoBiAHO, A0 BXiAHMX UUMPOBUX LUWMH NEepLioro Ta Apyroro undpoBux iHOMKATOpIB,
BBEJEHO 4eTBEepTUA KomnapaTop, LWOCTUA enemMeHT |, ABa NiYMMbHUKKW, TPeTin uudposun
komnapatop, 650k 3agaHHA Bibpaudii Ta iHgUKaTop, NPUYoMy BUXig KOMyTaTtopa 3'‘€eQHaHui 3i BXO4OM
YeTBEPTOro KoMnapartopa, BMXia AKOro NigKrmyeHun 40 TPETbOro BXOAY LOCTOro enieMeHTa |, apyrum
BXig sikoro 3'edHaHW 3 BMXOOOM NepLloro enemeHTa |, a nepwuvi BXig nigknoYveHMn OO Opyroro
BUXOAY TPETLOro MiYnIibHWNKa, NepLUnA BUXIA AKOro 3'€AHaHWI 3i BXOAOM NepLUOoro nivunbHUKa, a BXxig
NigKMIOYEeHNn 0O BMXOOY MNepLllioro erniemeHTa |, Buxig neplioro nidusnibHUKa 3'€egHaHU 3 Opyrum
BXOJOM YeTBEpTOro nivnnbHUKa, NepLUNin BXi AKOro NigKMoyYeHnn Ao BUXoay LLOCToro enemeHTa |, a
BUXigHa uMdpoBa WKNHA 3'egHaHa 3 MEPLUOK BXiAHOK LMMPOBOK LUMHOK TPETbOro LMdpOBOro
KoMnapartopa, Apyra BxigHa uMdpoBa LWKWHA SKOro MigkmnoyeHa 40 BUXIAHOT undpoBoi WnHM Gnoka
3afaHHs Bibpalii, a Buxig 3'eaHaHuWi 3i BXOAOM iHOMKaTopa.

Mpuctpin Ong TennoBi3iMHOrO  AiarHOCTyBaHHA  poTopa rigporeHepatopa MOSICHIOETHLCS
KPECNEHHsIM, Ha SIKOMY 300paxkeHa Moro CTpyKTypHa cxema.

Ha cxemi: 1 - 610K 3agaHHS MONOXEHHS; 2 - MepLUMN LMdpoBKIA KomnapaTop; 3 - TpeTin enemeHT
I; 4 - Tpurep; 5 - gaTYMK NONOXEHHS; 6 - reHepaTop IMMynbCiB; 7 - po3nogintoBay TakTis; 8, 9 - nepuunn
Ta gpyrun perictpu; 10 - undpposun cymatop; 11 - TpeTin perictp; 12 - gpyrun LmMdpo-aHanorosuni
nepeTeoptoBay; 13 - Apyru komnapartop; 14 - enekTpoHHUN kntoY; 15 - 06'exTnB; 16 - iHppayepBOHUIA
npuimad, Wo MIiCTUTbL N OKpeMUX iHppayepBoHUX ceHcopis 16.1...16.n; 17 - nepwwuin komnapaTop; 18
- iHBepTOp; 19 - peBepcuBHUI NiYnNbHUK; 20 - Nepwunin LMdpo-aHanoroBun nepetsoptosay; 21 -
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nepeTBOpIOBaY Hanpyra-yacTtota; 22 - YeTBepTuUin enemMeHT |; 23 - ainbHUK Yactotu; 24 - BydepHun
perictp; 25 - enemeHT ABO-HI; 26 - enemeHT HI; 27 - apyruin enemeHT |; 28 - komyTaTop; 29 - nepuunn
enemeHT |; 30 - gpyrun ananoro-uudpoBuii nepetsoptoBad; 31 - 4yeTBepTU perictp; 32 - n'aTui
enemeHT I; 33 - TpeTi Komnapatop; 34 - cdopmyBay curHany; 35 - gpyruin NiYunbHUK; 36 - N'9TUin
perictp; 37 - nepwwuin uncpposuin iHaukatop; 38 - OpyrMn LMdPOBUIA KomnapaTop; 39 - LWOCTuiA
pericTtp; 40 - gpyrui undposuin iHankaTop; 41 - NnepLwmnin NiYUNbHUK; 42 - NOCTIMHMIA 3anam'aTOBYHOYMIA
onok; 43, 44 - nepwuin Ta OpYrMnM KepoBaHi nigcunoBadi; 45 - BiAEOKOHTPOSbHUN Onok; 46 -
reHepaTop Hanpyry, WO 3MIHIOETLCA CTyNiHYacTo; 47 - nepLunin aHanoro-umpoBuii NnepeTeopoBay;
48 - iHTepdbencHum 6nok; 49 - TpeTin niumnbHUK; 50 - YeTBepTMIA KOMNapaTop; 51 - WOCTWI eneMeHT |;
52 - yeTBepTUN NiyunbHKK; 53 - GNok 3agaHusa Bibpauii; 54 - TpeTin unudposmit KomnapaTtop; 55 -
iHOMKaTop, npu4omy BuMxoanm n okpemux Y ceHcopiB 16.1...16.n 3'egHaHi 3 BXiQHOK LUMHOM
OydbepHoro perictpa 24, BuxigHa LUMHA SKOro MigkmnoYeHa A0 BXiOHOT LWMHW komyTaTtopa 28, Buxia
AKoro 3'egHaHun 3 nepwum Bxogom nepiuoro ALM 47, Buxig nepworo komnapatopa 17 nigknioveHun
00 nepLmx BXoAiB pesepcuBHOro nivunbHuka 19, enementa ABO-HI 25 ta go Bxoay iHBepTopa 18,
BUXiA SIKOro 3'€4HaHUN 3 OPYrMMn BXod4amu peBepCUBHOrO nivmnbHuka 19 ta enemeHta ABO-HI 25,
BUXig SIKOro MigKM4YeHnn OO APYroro BXoAy nepuioro eniemenTa | 29 ta oo Bxogy enementa Hl 26,
BUXia SIKOro 3'eAHaHumn 3 Apyrummn Bxogamu 6ydepHoro perictpa 24, komytatopa 28, BKE 45, apyroro
enemeHTa | 27 Ta nepLioro nivynnbHUKa 41, BUXigHa WMHA SIKOro 3'e4HaHa 3 BXiAHOW WwuHot M35 42,
nepLinin i Apyrn BUXOAM AKOro MigkmoYeHi, BignoBigHo, A0 apyrmx Bxoais nepiuoro 43 i gpyroro 44
KepoBaHUX nigcunioBadiB, nepwi BxoAu SKUX 3'€eQHaHi 3 BUMXOOOM reHepaTopa Hanpyru, LWo
3MIHIOETLCH CTYMiHYacTo, 46, a BUXOAM NiAKNIOYEHi, BiANOBIAHO, A0 TpeTboro i YeTBepToro Bxoais BKb
45, Buxig AinbHMKa yacTtotu 23 3'egHaHMi 3 nepwyMy Bxodamu BydepHoro perictpa 24, nepLioro
enemeHta | 29 Ta pgpyroro enemeHTa | 27, Buxig AKOro nigkmnoyYeHWn [O TPEeTbOro BXOAY
peBepcuBHOro niynnbHWka 19, BuxigHa WWHa sKoro 3'egHaHa 3 BXigHOW wwuHoto nepworo LIAM 20,
BMXigHa uUMdpoBa LWKNHA Onoka 3agaHHA nonoxeHHs 1 3'egHaHa 3 MepLuok BXIQHOK LMEPOBOIO
LUMHOK NepLioro LMdpoBOro komnapaTtopa 2, gpyra BxigHa undposa LnMHA SKOro pas3oM 3 BXigHUMU
umMdppoBMMK WMHaAMK nepwioro 8 Tta gpyroro 9 pericTpiB Nigkno4YeHi 4O BUXIAHOT UMAPOBOT LUNHK
AaTymMka MnosIoXKeHHs 5, BuMXig neplioro umdpoBoro komnapaTtopa 2 3'€4HaHUN 3 NeplmnmM BXOOOM
TpeTboro enemMeHTa | 3, Buxig skoro nigknoyYeHnn 4o nepLlioro Bxoay Tpurepa 4, a Apyrum BXig SKoro
pasom 3 ApyruMmu Bxodamu Tpurepa 4 Ta enekTpoHHOro krntoda 14 nigkniodeHi o BUMxody Opyroro
Komnapatopa 13, BXig SIKOro pasomM 3 NepLUMM BXOLAOM E€NIEKTPOHHOrOo Krtoya 14 3'egHaHi 3 BUXO4OM
apyroro LAl 12, Buxig reHepaTtopa iMnynbciB 6 NigknoyYeHWn 00 BXOAY po3nofinioBaya TakTiB 7,
nepLivin, gpyrui Ta TpeTin Buxoam skoro 3'egHaHi 3i Bxogamu nepworo 8, apyroro 9 ta Tpetboro 11
pericTpiB, BiAMOBIAHO, BMXigHI UMCPOBI LWKWHK nepworo 8 Ta Apyroro 9 pericTpiB MigKMNOYeEHi,
BiQMOBIAHO, A0 MepLloi Ta Apyroi BXigHMX WuWH umndposoro cymatopa 10, BuxigHa uudposa WmHa
AKoro 3'egHaHa 3i BXigHOK LMPOBOIO LUMHOKW TpeTboro perictpa 11, BuxigHa umdpoBa WnHa AKoro
nigkrtodeHa 4o BxigHoi undposoi wuHu gpyroro LIAM 12, Buxig enekTpoHHOro knova 14 3'egHaHui 3
nepLnMM BXOAOM MepLioro komnapatopa 17, Apyrui BXig SIKOro pasom 3i BXOAOM MepeTBopioBaya
Hanpyra-dacTtota 21 nigkntodveHi go suxoay nepworo LA 20, suxig Tpurepa 4 3'egHaHun 3 nepLumm
BXOOOM YeTBepToro enemeHta | 22, apyruin BXig sIKOro nigknioYeHuMn Ao Buxody nepeTBoptoBaya
Hanpyra-dacTtota 21, a Buxig 3'egHaHui 3i BXogamu AiNbHUKa YacTtoTu 23, reHepaTopa Hanpyru, Lo
3MIHIETbCA CTyMiHYacTo, 46, 3 BXOAOM iHTepdericHoro 6roka 48, 3 nepLumMmM BXO4OM KomyTatopa 28,
3 apyrum Bxogom neporo ALI 47 Ta 3 n'atum Bxogom BKB 45, Buxig komytaTopa 28 nigkntoyeHun
no nepworo Bxogy BKB 45, BuxigHa umdposa wuHa nepworo AL 47 3'egHaHa 3 BXigHow
uucppoBoto WNHOKW iHTepdpencHoro 6noka 48, BuxigHa UMdPOBa LWIMHA AKOro MigkryeHa B kona
EOM, BuxigHa umdposa wuHa gpyroro AL 30 3'egHaHa 3 BXigHOH LMEPOBOIO LLNMHOK YEeTBEPTOro
perictpa 31, BuxigHa umdpoBa LWMHa AKOro nigkrnoyeHa 4o BXigHOI LM poBOi WWHM N'ATOro perictpa
36 Ta Oo nepwoi BXigHOI uUMdPOBOI LWKMHW Opyroro uMdgpoBoro komnapatopa 38, gpyra BXxigHa
umdpoBa LWKMHA SAKOro 3'egHaHa 3 BUXiAHOW UudpoBol wuHo apyroro AU 30, a Buxia
NigKIYeHNA 0O OpYroro BXody N'aToro enemeHTta | 32, nepwuin BXig SKOro pasom 3 Apyrum BXOA0M
apyroro AU 30 3'egHaHi 3 BUXoOoM 4eTBepToro enemeHTa | 22, a Buxig nigknioveHun oo Bxoay
yeTBepToro perictpa 31, Buxia komytatopa 28 3'egHaHuin 3 neplumm Bxogom apyroro ALM 30 Ta 3i
BXOJOM TPETbOro koMmnapaTopa 33, BMXi AKOro NigkNi4YeHn 4o NepLloro Bxoay Apyroro nivnnbHUKa
35, BuxigHa uundposa LWKMHA AKOro 3'‘egHaHa 3 BXiQHOK LMEPOBOKO LIMHOK LLOCTOro perictpa 39, a
Apyrnia BXig nigknioveHuin o Buxody dopmysada curHany 34, Bxig sikoro pasom 3i Bxogamu M'aToro
36 Ta woctoro 39 pericTpiB 3'eQHaHi 3 BMXOAOM nepLuoro LMdpoBOro komnapaTtopa 2, BUXIAHI
umdposi WwuHu n'atoro 36 Ta wocToro 39 pericTpiB NigkNoYeHi BignoBigHO A0 BXiAHUX LNGPOBUX LINH
nepworo 37 Ta gpyroro 40 uudpoBux iHOUKaTOpiB, BUXiO KOMyTaTopa 28 3'egHaHwil 3i BXOO4OM
YyeTBepTOro komnapatopa 50, BUXi4 SKOro NigKnoYeHUn Ao TPeTbOoro BXOAy WOoCToro eniemenTta | 51,
Apyrui Bxig sikoro 3'egHaHWin 3 BUXOOOM neplioro enemeHta | 29, a nepwun BXig NigknioYeHnin go
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OpYyroro BUXo4y TPeTbOoro niyunbHuka 49, nepwui Buxig SKOro 3'egHaHWU 3i BXOLOM NepLUoro
niynneHuka 41, a Bxig NigKNIOYeHMn OO BUXOAY NepLlloro enemeHTa | 29, Buxia nepioro nivnnbHuka
41 3'egHaHUN 3 OpYrMM BXOLOM YeTBEPTOro MivunbHWKa 52, neplunin BXig SKOro nigknioYeHun Ao
BUXxoAay woctoro enemenTa | 51, a BuxigHa umdposa wWnHa 3'egHaHa 3 NepLlolo BXigHOW LMdpoBOO
LUMHOK TPEeTbOro LMgpoBOro Komnapatopa 54, gpyra BxigHa uMdpoBa LUMHA SKOro nigknyeHa go
BUXiAHOI UMEPOBOI WMHK Onoka 3agaHHa Bibpauii 53, a Buxig 3'egHaHun 3i BXoAoM iHAMkaTopa 55,
nosuuieto 15 nosHa4yeHo 06'ekTUB.

3anponoHoBaHUM NPUCTPI Npautoe Tak. [pu nogadvi HanNpyrn XXUBMNEHHsSI reHepaTop iMMynbCiB 6
noynMHae copMyBaTM MNOCAIQOBHICTb iMMynbCiB. [OTiK iHpPa4YEepBOHOrO BUNPOMIHIOBAHHS, SIKUIA
CTBOPIOETLCS MOBEPXHEK pOTOpa rigporeHeparTopa, LWo 3HaXoAnTbCa Ha AesKiN BiACTaHi Big ONTUYHOI
CUCTEMU NPUCTPOLO, NnoTpannsie yepes ob'ekTnB 15 Ha niHiky n okpemux |14 ceHcopis 16.1 - 16.n 1Y
npunmada 16, postawloBaHMX B3[OBX papgiyca portopa. OueBnmaHO, WO npu obepTaHHi poTopa
rigporeHepaTtopa B KOXeH MOMEHT 4acy B none 3opy |4 npunmada 16 noTpannse nuwe dparmeHTt
noBepxHi B34OBX pagiyca poTopa. OTpumyounm parMeHTM TEennoBoro 300paKeHHs, MOXHa
nobyoyBaTu TENmoBUI MOPTPET BCi€i MOBEPXHi poTopa rigporeHepaTopa B MpoLeci noro poboTtu.
3ayBaXknmo, WO YacTMHA CEHCOPIB MiHiMKK iHdpavyepBOHMX ceHcopiB 16.1 - 16.n iHdpavyepBOHOro
npunmMmaya 16 sHaxoguTbCs 3a MeXXaMu HanBigAaneHiWol TOYKN poTopa rigporeHepaTopa.

Akwo poTop rigporeHepaTtopa 3HaxoAUTbCA B HEPYXOMOMY cTaHi abo obepTaeTbCa 3 marnot
wBmakicTio, To Ha ekpaH BKB 45 TennoBe 300pakeHHs MNOBEPXHi poTopa He BuBoAUTbCs. Lle
obymoBneHo HacTynHum. [lig BNNMBOM curHaniB reHepaTtopa iMnynbCiB 6 No4eproBo Ha BuXxopax
posnogintoBaya TakTiB 7 hopMyoTbCs iMnynscu. CUrHanom 3 NepLuioro BMxody po3nogintoBaya TakTiB
7 B nepwwun perictp 8 3anucyeTbCca kog 3 BMXOAY AaTtyvka nonoxeHHs 5. B gpyrum perictp 9
CUrHanoM 3 Apyroro BMXo4y PO3MOAiNtoBaya TakTiB 7 3anvCyeTbCHA iHLWWIM KOA 3 BUXOQY AaTyuvka
nonoxeHHss 5. PisHMuUA 3a3HavyeHUX KOAIB 3a OOMHULIO 4Yacy, WO 3abesnedyyeTbcs reHepaTopom
iMmnyneciB 6, sBNge coboro WBUAKICTb obepTaHHs poTopa rigporeHepaTopa, Lo i BU3HAYaeTbCsA B
umdpposomy cymatopi 10 Ta 3anucyetbCsi B TpeTbOMY pericTpi 11 curHanom 3 TPeTboro BUXOAY
posnogaintoBaya TakTiB 7. Opyrnni LLAI 12 3aiicHIOE NepeTBOPEHHST 3HAYEHHS! LUBMAKOCTI 00epTaHHS
poTopa rigporeHepatopa 3 UMpPOBOI opMM B aHanoroBy. HAKWO 3HAYEHHS LUBMAKOCTI MeHLle
nopory, 3agaHoro gpyrum komnapaTtopom 13, TO NPUCTPIA 3HAXOOUTbLCA B CTaHi OYiKyBaHHS i
TENNOBUA NOPTPET poTopa He (IKCYeTbCA. AKLLO X LWBMAKICTL 0bepTaHHA poTopa rigporeHepartopa
nepesuLLye MOPIr cnpaLboBYBaHHA OpYyroro komnapartopa 13, TO Ha MOro BMXO[i BCTAHOBMOETLCHA
CcurHan noriYHol OAMHWLI, SIKMM PO3BIOKOBYETLCH Tpurep 4 Ta BigkpyBaeTbCs TpeTin enemeHT | 3 i
€NeKTPOHHMI Koy 14.

B MomeHT o6epTaHHsA poTopa, KOnM BiH 3HAXOAUTLCA B YMOBHOMY NOYaTKOBOMY MOJIOXEHHI, KOAMW
3 BUXOAY AaTyuKa NoroXeHHsA 5 Ta 3 Buxoay Onoka 3afaHHSA NOMoXeHHs 1 cniBnagarTb, HA BMXOAI
nepworo uudgpoBoro komnapatopa 2 3'IBNAETbCA CUrHan IorivYHOI OAWMHMLI, SKMM 4Yepes3 TpeTin
ernemeHT | 3 BCTaAHOBNIOETBCA B OAMHUYHWUIA CTaH Tpurep 4. BHacnigok uUboro iMnynbcu 3 BUXOAY
nepeTBOplOBaYa Hanpyra-4yactota 21 4yepes 4eTBepPTU enemMeHT | 22 nounHaroTe HagxoanuTu B B6roku,
3a JONOMOrot AKX opMyeTLCH TENNOBUIA NopTpeT Ha ekpaHi BKE 45.

YacTtoTta curHany dopMyBaHHs TEMfoBOro noptpeTta o0'ekTa 3anexHo Big LWBWAKOCTI KOro
06epTaHHs BU3HAYaETLCA HACTYNMHUM YMHOM. 3 BMXOAY €MEKTPOHHOro Kntoya 14 curHan HagxoauTb
Ha nepwwin BXif nepworo komnapartopa 17, Ha OpyrMn BXiO SIKOTO HagXoAuTb curHan 3 Buxody
nepworo LAl 20, skui Bignosigae ungpoBoMy KOAQY Ha BUXOAI pEBEPCUBHOrO NiynnbHMKa 19. Akwo
cuUrHan Ha nepLUoMy BXOZi nepLuoro komnapartopa 17 GinblwuniA, TO Ha NOro BUXOAi 3'ABMAETLCA CUrHan
NOriYHOI OOUHULI, SKUA HAOXOAWTb Ha NepLUMiA BXi4 PeBEepCUMBHOrO nivmnbHuka 19. Ha gpyromy roro
BXOAi NPWCYTHIN CUrHam NOMYHOrO HymMs, OCKiMbKW CUrHam foriyHOi OAuMHMUi 3 BMXOAY MEpLLOro
komnapartopa 17 npoxoauTb Yepe3 iHBepTop 18. Npu LBLOMY CUTHaNM MOMYHOro Hymns Ta oauHWLI 3
BMXOAiB, BiAnNoBigHO, iHBepTopa 18 Ta nepworo komnapaTtopa 17 HagxoOAaTb Ha ApYrvn i nepluni
Bxoau enemeHta ABO-HI 25, Ha BMxofi sikoro 3'ABNSETbCS CUTHaM NOriYHOro Hyns. CurHan fnoriyHoro
Hyna 3 Buxoay enemeHTta ABO-HI 25 yepes enemeHT HI 26 y Burngagi curHany norivyHoi ogvHWLI
HaOxoauTb Ha Apyrvn BXig Apyroro enemeHTa | 27, Ha nepLluvi BXid SIKOrO HaAXOA4ATb iMMAYNbCU 3
BUXOAY AiNbHMKA YacToTU 23, OCKINbKM Ha BXiJ OCTAHHbOrO Yepes BiAKPUTUA YeTBEPTUA enemMeHT | 22
Haaxo4sTb iIMNYNbCU 3 BUXOAY nepeTBopioBayva Hanpyra-vactota 21. Npu uboMy Ha BUXOAi Apyroro
enemeHTa | 27 opMyoTbCS IMNYNbCK, SKi HAAXOAATb Ha TPeTin BXi4 peBEepPCUBHOrO mnivnnbHMKa 19,
uncbpoBMin KOO Ha BMXOAI AKOrO MOYMHae 36iMbliyBaTUChb. 3pOCTaE TaKOX i Hampyra Ha BUXOAI
nepworo LAIM 20 go Tux nip, JOKM cuUrHann Ha Bxogax nepLioro komnapatopa 17 He 3piBHAKTLCS.
OpHovacHO 3poCcTae TakoX i Hanpyra Ha BXoZi NepeTBOpoBava Hanpyra-yactora 21, Wwo npu3BoanTb
00 3POCTaHHA 4YacTOTK iMMYINbCIB, WO DOPMYIOTLCA Ha NOro BUXOA.

B MoOMeHT 3piBHAHHA curHanie Ha BXxodax nepwioro kKomnapatopa 17 Ha WOro BUXOA4i
BCTAHOBMIOETLCA HYNbOBUW curHan. MNpu ubomy Ha Buxodi enemeHta ABO-HI 25 3'aBnseTtbes curHan
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noriyHoi oauHuUui (Ha BuxoAi iHBepTopa 18 MPUCYTHIN TakOX HYMNbOBWW CUrHan), SIKMA BigKpuBae
nepwun enemeHt | 29, a yepes enemeHT HI 26 3akpuBae gpyrui enemeHTt | 27 ta po3bnokoBye
poboTy neplioro nivynnbHuka 41, 6ydepHoro perictpa 24, komytatopa 28 Tta BKB 45. lNogava
iMMyNbCiB B PEBEPCUMBHUI NiYNNBbHUK 19 NPUNUHAETBLCS, a koA, WO 3anMcaHui B HbOMy, 3abesneuvye
KOpeKkTHy poboTy 6nokiB WoOo BMBEOEHHS TEMnoBOro 3o0bpakeHHs poTopa rigporeHepartopa npu
BiNOBIOHIN LUBMAKOCTI 1Oro obepraHHs.

3anexHo Big KyTOBOi LBMAKOCTIi 0obepTaHHA w poTopa rigporeHepaTopa BubpaHa 4acTtoTa
dopmyBaHHS iMNynbeiB fi1 NnepeTBoptoBaya Hanpyra-4actota 21, WO NOB'A3aHO CNiBBIHOLIEHHAM
fi/n=w/(211-m), ne m=360°/B, B - MiHIManbHWIA CEKTOp MOBEPXHi pOTOpa, WO NOoTpannse B nNone 30py
1Y npuinmava 16, n - KoedpiLieHT AineHHsa ginbHMKa YacToTu 23, WO BiANOBiga€E KiNbKOCTI okpemux 14
ceHcopiB 16.1 - 16.n I npunmava 16. OTxe, 3 yacTtoToto fi/n, Npy NOTOYHIN WBMAKOCTI 0b6epTaHHA
poTopa, Ha BMXOAi AiNbHWKa 4YacToTu 23 3'ABNAIOTLCA IMNYNbCU, SKMMU ikcytoTbea y BydepHomMy
perictpi 24 Ha yac AT=n/fi enekTpW4Hi curHann B aHanoOroBoMy BUIMsAA4i 3 BMXOAiB N okpemwux 1Y
ceHcopiB 16.1 - 16.n |4 npuimava 16. AmnniTyaum uMx curHaniB nponopuiviHi Temneparypi
eneMeHTapHuX [OiNngHOK noBepxHi 00'ekta (KiNbKicTb Takux AinsgHok N=n-m). Komytatopom 28
3[iINCHIOETLCA 34UNTYBaHHSA iHdopMaLii 3 OydepHoro perictpa 24 3 HaCcTynHUM 1i NEPETBOPEHHAM i3
napanenbHoro Buay NpeAacTaBneHHs B nocnigoBHWA. CopMoBaHUn Takmm YMHOM CUrHamn 3 BUXOAY
KomyTtatopa 28 notpannisie Ha Bxig BKB 45 i Ha Bxig nepworo AL 47, B skoMy BiH NEPETBOPHOETHLCSA
B Uncposy cdopmy. 3 Buxogy komytatopa 28 curHan nepenaetbcs Yepes iHTepdencHun 6nok 48 B
EOM.

eHepaTop Hampyru, WO 3MIHIETLCA CTyniH4acto, 46, nepwun 43 Ta Apyrmi 44 KepoBaHi
nigcuntoavi i NM3b6 42 npusHadeHi Ana opmyBaHHA curHanie podropTkm BKB 45. CurHan yactoToto
f1, WO HagxooMTb Ha BXig reHepaTopa Hanpyruy, WO 3MIHIOETBCS CTyniHYacTo, 46, Ha BUXOoAi NpuiMmae
cTyniHyacty dopmy (MICTUTb N CKMagoBux) i nogaeTbcs Ha Bxoawn nepworo 43 i gpyroro 44
KEepOBaHUX MNigCWMNIOBaYiB, KOeMiLieHT MigCUMNEeHHS AKMX 3adaeTbCst BUXigHMMK curHanamu MN3b 42.
Mpn ubomy KoedilieHTH nigcuneHHs nepLioro 43 Ta gpyroro 44 kepoBaHUX NiACUNOBaYiB 3a4atoTbCA
TakK, WO Ha ixX Buxogax oopMyloTbCsl curHanm, nponopuivHi Ri-sing; Ta Ri-cosg;j, BignosigHo, ge Ri -
pagiyc, @j - KyT KOOpANHATU efleMeHTapHOI OiNAHKM NOBEPXHI poTopa B MOSSPHIN CUCTEMI KOOpANHAT,
110 06YMOBIIEHO CUrHANaMU 3 AATUMKa NOnoXeHHs 5. Mpu ysomy ' =0N 1=0m,

Ha Bxig 6rnoka 3B 42 curHanu Hagxogdatb 3 nepworo enemeHTta | 29 yepes nocnigoBHO
BBIMKHEHi TpeTin 49 Ta nepwui 41 NiYUNbHUKN, 3aranbHUA KoediLieHT nepepaxyHKy SKuX AOPIBHIOE
m. B pesynbTati Ha ekpaHi BKB 45 npu HasBHOCTI ogHOro iHdopmauiMHoro curHany, ABoxX curHanis
pO3ropTkU Ta curHamy CUMHXpOHi3auil (3 BMxody nepeTBopioBaya Hanpyra-d4actota 21) dopmMyeTbes
300pakeHHs, Lo BigNOBigaE TENIOBOMY NOPTPETY poTOpa rigporeHeparopa.

BuaHauyeHHs1 HanbinbL Harpitoi To4kM 06MOTKM poTopa rigporeHepaTopa B npoueci horo pobotu
BiAOyBa€eTbCA HACTYyNHUM YMHOM. [locnigoBHICTE curHamiB 3 BuUxogy Komytatopa 28 noTpannse Ha
nepwun Bxig gpyroro AUI 30, B skoMy no curHany 3 nepeTBopioBaya Hanpyra-yactora 21 yepes
yeTBEPTUN enemeHT | 22 34INCHIOETLCA X NepeTBOPEHHSA B LMdpoBui kod. o 3akiHYeHHi nepLuoro
nepeTBOPEHHS B ApYyroMy LinpoBoMy komnapaTtopi 38 34iNCHIOETLCA NOPIBHAHHSA LMpoBoro Koy 3
Buxogy apyroro ALUM 30 Ta HynboBoOro kogy, 3anucaHoro B Yetseptomy perictpi 31. Mpu LuboMy Ha
BMXOAi Apyroro uudpoBoro komnapatopa 38 3'9BNAETbCSA CWUrHam MOriYHOI  OAMHWLI, SAKUM
BiAKpMBaETbCA N'ATU enemeHT | 32 i no curHany 3 BMxody YeTBepToro enemeHTa | 22 undposun Kkoa
3 Buxogy apyroro AL 30 3anucyeTtbca B yetBeptunm perictp 31. [Npu 4yeproBomy UMKMi aHanoro-
LUMpoBOro nepeTBOpeHHss Ha Buxoadi apyroro AUM 30 3'aBnseTbca LUMAPOBUI  KOA, SKWUWA
MOPIBHIOETBCA 3 KOOOM, 3anucaHum B 4deTBepTomy perictpi 31. | akwo undpoBun Kog Ha BUXOAI
apyroro AL 30 nepeswuwye Kod, 3anucaHnii B YeTBepToMy pericTpi 31, To BiabyBaeTbcsl nepesanuc
Kody B 4eTBepTui perictp 31. Takum YHOM B Npoueci aHanoro-ungpoBoro NepeTBOPEHHS CUrHanis,
o BignoBigalTb TemnepaTypi pi3HMX TOYOK OOMOTKM poTopa rigporeHepaTopa, B 4YeTBEpPTOMY
perictpi 31 30epiraetbca koA, WO BigNoBigae HavBuwin Temnepatypi obmoTkm poTopa. [lo
3aBepLUEHHi NOBHOro 0b6epTy poTopa rigporeHepaTopa Ha BMXOAi nepLuoro uudgpoBoro komnapaTopa
2 3'9BnSETbCA IMNYNbC, SKMM iHOpMaLis 3 YeTBepToro perictpa 31 nepenucyeTbecs B MN'ATUN pericTp
36 Ta BMBOOUTLCA Ha NepLumi Lmdposun iHankaTop 37.

Posmip obrnacTi nigsuweHoi TemnepaTypy OOMOTKM poTopa 3AINCHIOETbCA Tak. [HdopmauiiHun
curHan 3 komyTtartopa 28, Wo HagxoauTb Ha BXig TpeTboro komnapartopa 33, 3anexHo Bif 3Ha4YeHHs
BMMIpIOBaHOI TemMnepaTypu, Ha NOro BUXOAi MepPeTBOPIETLCS B JTOMYHMI CUrHan Hyns abo ogmHuui Ta
y BUrNSAi iMNyNbCiB NOAETLCA HA BXiA APYroro nivnnbHuUKa 35, SKMM NigpaxoBYeETbCA KiNbKICTb TOYOK
TEeNnoBOro noptpera poTopa rigporeHepartopa, TemnepaTypa SKMX MepeBULLYE 3HAYEeHHs, Lo
BM3HAYaETLCA NOPOroM CrpaLboBYyBaHHA TpeTboro komnapartopa 33. Mo 3aBeplueHHi CkaHyBaHHA
BCiX TOYOK TEMSIOBOro nopTpeta oOMOTKM poTopa rigporeHeparopa Ha BUXoAi NepLioro uudpoBoro
KoMmnapatopa 2 3'dBMSETbCH IMNYNbC, AKMM AaHi 3 Apyroro nivunbHuvka 35 (KiNbKiCTb TOYOK 3
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NigBULLIEHOO TeMnepaTyporo) nepeHocAaTbCa B wocTun perictp 39 Ta BigobpaxaloTbCca Ha apyromy
umdposomy iHgmkaTopi 40. Mo 3akiHYeHHi iMNynbCy 3 BUXOQy nepLioro LmMdgpoBoro komnaparopa 2 Ha
Buxodi opmyBaya curHany 34 3'9BRSETbCA KOPOTKMW iMAYNbC, SKAM OpYrvi  nivvnbHuK 35
00HynseTbes. Yucno, Wwo 3anucaHe B LWWOCTOMY pericTpi 39, cBigunTb Npo po3mip nokanbHoi obnacTi
nigBuLeHoi TemnepaTypu oOMOTKM poTopa rigporeHepartopa, 3a KM OnepaTtMBHMI MNepcoHan
npunmMmae pileHHst Npo poboTo3aaTHICTb rigporeHepaTtopa.

Migkpecnumo, WO YacTMHa CEHCOopIiB MiHIMKM N OKpeMux iHgpavepBOHMX ceHcopiB 16.1 - 16.n
iHppavepBoHOro npunmada 16, saki Hambinblwe BigganeHi Big oOcCi poTopa rigporeHeparopa,
BUKOHYIOTb (PYHKLLIO HEe TifMbK1 nepeaadi TennoBoro 306paxeHHs!, Wo noTpannsie B iXHE none 30py,
ane 1 dyHKuilo bopMyBaHHA TENMOBOro NMOPTPETY Kpak poTopa Mnpv MosiBi B HbOMY pafianbHOro
6uTTA. Lle 3abesnevyeTbea Tak.

Ak 3a3Havanocs, TpeTii 49 Ta neplumi 41 NiYUNBHUKM MaoTb 3aranbHUI KOeiLieHT nepepaxyHKy
m. BpaxoByloun Te, WO nuLle He3HadHa YacTuHa niHinkM iHdpadepBoHUX ceHcopiB 16.1 - 16.n
iHppavepBoOHOro npuimaya 16 BUKOPUCTOBYETLCA ANSA BiACNIAKOBYBAHHS pajianbHOro 6utra potopa
rigporeHepaTopa, To, 04EBUOHO, LLO KOediLieHT nepepaxyHKy TPEeTbOro fivynnbHuka 49 aewo MeHLwun
Bid M, a OO0 3HA4YeHHA M WOro AOMOBHIE NEeplwuin niYnnbHUK 41. A TOMy nNpu HaaXOMXeHHi
NocnigoBHOCTI iMNynbCiB 3 BMXoQy nepworo enemeHta | 29 B MOMEHT 3anoBHEHHSA iMMynbcamu
TPEeTbOro nidnnbHUKa 49 Ha 1Koro Apyromy BMXoai 3'aBNA€TbCA CUrHAN NOMYHOT OgMHULI, SIKUMiA pa3oMm 3
NOCnigOBHICTIO iMNYNbCIB 3 BUXOA4Y NepLuoro enemenTa | 29 HagxoauTb Ha BXOAW LLOCTOrO efieMeHTa
| 51. OgHo4acHO NOCNIAOBHICTL CUrHarniB, NPOMNOPUINHNX TemMnepaTypi CKaHOBaHOI NOBEPXHI, 3 BUXoQyY
KoMmyTaTopa 28 nogaeTbCs Ha YeTBepTuin komnapaTop 50 i 3 BUXOAY OCTaHHbLOrO Y BUrMA4i curHanis
noriyHoro Hyns abo oguHULi HaaxoaouTb Ha TpeTin BXig wocToro enemenTa | 51. OyeBnaHO, WO KoMK
TeMnepaTypa CKaHOBaHOI MOBEPXHi MEHLLA MOpOry crnpalboBYyBaHHS YeTBEPTOro komnapatopa 50, 1o
Ha MOro BUXOAiI NPUCYTHIV CMrHan fnoriYyHoro Hyns, BHaCnigoK Yoro Ha BUXOAi LWOCToro enemexta | 51
MPUCYTHIA TakoX CUrHam foriYyHoro Hymns. Y pasi, KON y 30Hi CKaHyBaHHA 3'ABMNSETbCA Kpan
CKkaHOBaHOI MOBEPXHi poTopa rigporeHepaTopa, Wo CBig4YnTb NPO NosiBy padianbHoOro 6Gutts B poTopi
rigporeHepaTopa, TO Ha BUXoAi YeTBepToro komnapartopa 50 hopMytoTbCA CUrHANKM NOTYHOT OgMHULI
Ta Ha BUXoAi wocToro enemeHTa | 51 cdbopmyeTbCca NOCNIQOBHICTb iMNYMbCIB, SKka HAAXOAMTb Ha BXia
YeTBEPTOro NivmnbHMKa 52.

Y pasi, konu piBeHb pagianbHOro GUTTS He3HauyHWUI | UMPOBUI KOO Ha BUXOAi YeTBEpPTOro
niynnbHMKa 52 MeHLle 3Ha4YeHHs1 LMdPOBOro Koy, Wo 3anucaHui B 6noui 3agaHHs Bidpauii 53, Ha
BMXOAI TPeTboro umdpoBoro komnapatopa 54 NPUCYTHIN CUrHam foriYHOro Hyns. FAKWO piBeHb
pagianbHOro 6uTTs 3pocTae, TO Ha BUXOAi TPETbOro LMPoBOro koMmnapaTtopa 54 3'aBnseTbCa curHan
NOriYHOI OAMHUL, KU NOAAETBCS Ha iHAMKaTop 55.

Mo 3aBeplUeHHi CKaHyBaHHSA B3[O0BX IiHINKM iH(payepBOHMX CeHCopiB iHPpavyepBOHOro
npunmada 16 Ha BMXxOAi Mepworo nivynnbHuka 41 3'9BNAETLCA CUrHAN MOrYHOI OA4MHULI, SKUM
CKMOAETbCS YETBEPTUM MiUMMbHUK 52 Ta pO3NOYMHAETBCHA CKaHYBaHHS HACTYMHOrO CekTopa poTopa
rigporeHeparopa.

TakMM 4YMHOM, B KOXHOMY CEKTOpi CKaHyBaHHS MOBEPXHi poTopa rigporeHepaTopa MOXHa
crnocTepirati HasBHiCTb abo BiACYTHICTb pagianbHoro 6uTTs, WO i BigoOpaXaeTbCsa MO 30BHILLUHBLOMY
KOHTYPY 300pakeHHs1 y BiJEOKOHTpPONbHOMY 6rioui 45.

OueBuaHO, WO, 3rigHO i3 3anponoHOBaHUM anropuTMOM, CKaHyBaHHA poTopa rigporeHepatopa
3[INCHIOETLCA cnoYvaTKy B3A0BX AesKkoro pagiyca R;j. Konu 3akiH4eHO ckaHyBaHHS N TOYOK, L0 nexaTb
Ha pagiyci Rj, 30IACHIOETLCA CKaHyBaHHA N TOYOK, WO NnexaTb Ha pagiyci Rj+1. Tak 3HaxoauTbes
KpyroBa po3ropTka BCbOro TeNMOBOro 306paxeHHs1 poTopa rigporeHepartopa B Npoueci noro poboTu.

Akwo wemakicte 06epTaHHSA poTopa rigporeHepaTopa 3MIHIETbCS, Hanpuknag 3MeHLYeTbCs, TO
Ha MepLIOMyY BXOAi NepLuoro komnapaTtopa 17 curHan 3amMeHLYeTbCs, Ha NOro BUXOAI BCTAHOBIHETLCH
curHan Big'€MHOI MONSAPHOCTI, BHACMIAOK YOro Ha BMXOdi iHBepTopa 18 BCTAHOBMIOETLCA CUrHan
NOriYHOI OAMHULI | peBepCUBHUIN MiYMnbHUK 19 novMHae 3MeHLyBaTU 3anucaHui B HbOMY KoA [0
MOMEHTY 3pIiBHSIHHA CUrHarniB Ha Bxoax nepLuoro komnapatopa 17. B nepioq y3romkeHHs LWBWUAKOCTI
obepTaHHst poTopa rigporeHepaTopa 3 YacTOTOK CUHXPOHI3auii NMpUCTPO BUBEOEHHS TEMIOBOro
300paxeHHst Ha BKB 45 6nokyeTtbcs.

lMepeTBOplOBaY Hanpyra-yactota 21 peanizoBaHUMW TakUM YMHOM, LWIO NPWU HASIBHOCTI Ha WMOro
BXOfj CUrHany HyrbOBOro 3Ha4yeHHsi Ha MOro BUXOAi NPUCYTHI iMAynNbcu 3 3aJaHo MiHiManbHO
4YacTOTO CnigyBaHHS.

®OPMYIJIA KOPVUCHOI MOLENI

MpucTpin gns TennosisiMHOrO AiarHOCTYBaHHA poTopa rigporeHeparopa, WO MIiCTUTb OB'eKTuB,
iH(bpavepBOHWI MpUIMaY, Lo MICTUTL N OKpeMuX iHpavyepBOHMUX CEHCOPIB, NepeTBoploBaY Hanpyra-
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yacTtoTa, ABa UMdpPOoBi KOMNapaTopu, AaTYMK NOMNOXKEHHS, 610K 3a4aHHA NOSNOXEHHS, LWICTb PericTpis,
po3noaintoBay TakTiB, UMdPOBMI CymaTop, reHepaTop iMNynbCiB, NOCTINHUIA 3anam'aToByouMn 60K,
OBa KepoBaHi nigcunioBadi, BiAEOKOHTPONbHMI ONOK, reHepaTop Hampyrn, WO 3MIHIETLCS
CTyMiHYacTO, ABa aHanoro-uMgpoBi NepeTBopoBadi, iHTepdencHUn 6ok, N'aTb enemeHTiB |, enemeHT
ABO-HI, enemeHT HI, gBa uudpo-aHanoroBi nepeTBOPOBaYi, TPWM KOMMapaTopu, iHBEpTOp,
PEBEPCUBHUN TMiYMITbHUK, €NEKTPOHHUIA KoY, TpuUrep, ABa NiYUibHUKN, OiNbHUK YacToTn, 6ydepHnin
pericTp, KomyTaTtop, hopmyBay curHany Ta gsa uMdpoBi iHOUKATOPKW, NPUYOMY BUXOAU N OKPEMUX
iHppa4yepBOHNX CeHCOpIB 3'edHaHi 3 BXiQHOH LWWHOK OydepHoro perictpa, BMXigHa LUMHA SIKOrO
nigkroyYeHa OO BXiAHOI LWIMHM KOMyTaTopa, BuXig SKOro 3'€qHaHui 3 nepwmm BXOAOM MepLUoro
aHanoro-uMdpoBOro nepeTeoptoBaya, BMXig NepLloro Komnaparopa nigkniovyeHnin 4o nepLunx BXoais
peBepcuBHOro nidnneHuka, enemeHta ABO-HI Ta po Bxoay iHBepTopa, BuXig SKOro 3'egHaHum 3
ApyrMmun BXogamMu peBepCcMBHOroO nidnnbHuka ta enemeHta ABO-HI, Buxig sikoro nigkniodeHun oo
Apyroro Bxody nepLuoro enemeHta | Ta o Bxogy enemeHta HI, Buxig akoro 3'egHaHun 3 gpyrumu
Bxogamu GydepHoro perictpa, komytaTtopa, BigeOKOHTponbHOro 6rnoka, gpyroro enemeHta | Ta
NepLloro nivynnbHKKa, BMXigHa WMHA 9KOro 3'€4HaHa 3 BXigHOK LLMHOK MOCTIMHOrO 3anam'aToByHYOro
Onoka, nepwun i opyruin BUXo4mM SIKOro NigKrtodeHi, BignoBigHo, 4O ApYrMX BXOAiB MNEpLUOro i Apyroro
KepoBaHUX MigcunoBadiB, nepwi BxoAn SKUX 3'€eQHaHi 3 BMXOOOM reHepaTopa Hanpyru, LWo
3MIHIOETBCA CTYMiHYacTO, a BMXOAM MIOKMKOYEHi, BiANOBIOHO, OO0 TPETbOro i YeTBEPTOro BXOAiB
BilEOKOHTpONbHOro 6noka, BMXig AiNbHWKA 4acToTW 3'€4HaHUA 3 neplimMyM Bxodgamu GydepHoro
pericTpa, nepwworo enemeHTa | Ta gpyroro enemeHTa |, BUXig SIKOro nigknoyYeHnn o TpeTboro BXoay
PEBEPCMBHOMO MidnnbHMKA, BUXigHA LUMHA AKOro 3'egHaHa 3 BXIQHOK LUMHOK Meploro Lmdpo-
aHanoroBoro nepeTBoploBaya, BuxigHa uudpoBa WmHa 6Gnoka 3adaHHs MONOXEHHs 3'egHaHa 3
nepLlo BXiAHOK LMMPOBOK LUIMHOK MEepLIoro uudgpoBoro komnapatopa, Apyra BxigHa umdposa
LUMHA SIKOro pas3oM 3 BXiAHMMM LUMPPOBUMU LUMHAMM MEPLUOro Ta APYroro pericTpiB MigKmoYeHi 4o
BUXiAHOI LMGPOBOI LWMHK AaTymMKa MOMOXEHHS, BUXi4 NepLuoro umMdpoBoro komnaparopa 3'egHaHuin 3
nepwnMM BXOOOM TPEeTbOro enemeHTa |, BUXig AKOro MigknioYeHWn A0 nepLloro Bxody Tpurepa, a
ApYruin BXig, IKOro pasom 3 ApyruMmy BXogamm Tpurepa Ta eneKkTpoHHOro Kroya nigknioveHi o suxoay
Apyroro komnapaTopa, BXif, SIKoro pasom 3 nepLuinM BXOAOM eNeKTPOHHOrO Kroya 3'eAHaHi 3 BUXOO0M
apyroro umdpo-aHanoroBoro nepeTsoptoBava, BUXig reHepaTopa iMnynbCiB NiAKNIOYEHNA 00 BXOOY
poanogifntoBada TakTiB, NepLnin, OApyrMin Ta TPETIn BUXOAW SKOro 3'edHaHi 3i BXog4amu NepLioro,
Apyroro Ta TpeTbOoro pericTpis, BignoBigHO, BUXiOHI LMAPOBI LUMHM NEPLUOro Ta ApYroro perictpis
NigKITOYEHi, BiANOBIAHO, OO NepLlol Ta APYroi BXiQHUX LWKH LndpoBoro cymaTopa, BuxigHa umdposa
WKNHa sKoro 3'edHaHa 3i BXiOHOK UM(POBOK LUMHOK TPEeTbOoro perictpa, BuxigHa umdpoBa LUMHa
AKOro nigkntoyeHa Ao BXigHOI LUMAPOBOI WWHW APYroro Lndpo-aHanoroBoro nepeTsoptoBava, Buxig
€NeKTPOHHOrO Kroya 3'egHaHui 3 nepLunMM BXOAOM MepLIoro koMmnapaTopa, ApYrun BXig SIKoro pasom
3i BXOOOM MepeTBoploBaya Hanpyra-yactoTa nigkmoyveHi 0o BMxody nepLioro umndgpo-aHanorosoro
nepeTsoptoBaya, BuUxia Tpurepa 3'egHaHWn 3 NepLuMM BXOOOM YeTBEepToro eremMmedTa |, agpyrun exig
AKOro NigKMoYeHun 0O BUMXOOy MepeTBOproBava Hanpyra-yactoTa, a BuXig 3'€edHaHui 3i Bxogamu
JiNbHWKa 4acToTW, reHepaTtopa Hanpyru, WO 3MIHIOETbLCA CTYMiHYacToO, 3 BXOAOM iHTepdencHoro
Grnoka, 3 nepwwMm BXOAOM KOMmyTaTopa, 3 [APYrM BXOAOM MEpLIoro  aHasoro-undgposoro
nepeTBOploBaYa Ta 3 N'ATMM BXOAOM BiAE€OKOHTPONbHOro 61oka, BMxig koMmyTaTopa nigknioyYeHun oo
nepLloro BXOAy BiAeOKOHTpomnbHOro 6noka, BuxigHa uudpoBa WKMHAa NepLlioro aHanoro-undgppoBoro
nepeTBopioBaYva 3'€gHaHa 3 BXigHOW UMEPOBOI LUMHOW iHTepdencHoro 6roka, BuxigHa uMdposa
lWMHa gKoro nigknwoyeHa B kona EOM, BuxigHa uucppoBa WwmMHa [pyroro aHanoro-umdpoBoro
nepeTsoptoBaya 3'egHaHa 3 BXiAHOK LM@POBOIO LUMHOK YEeTBEPTOro perictpa, BuxigHa umdposa
LUMHa SKOro NiaKMYeHa 40 BXigHOT LMGPOBOI WKMHM N'ATOr0 perictpa Ta 40 NepLuoi BXiaHOI umdpoBoil
LUMHKX Apyroro LmMdpoBoro komnaparopa, Apyra BxigHa LUudpoBa LUMHA SKOro 3'eédHaHa 3 BUXIAHOM
LMdpPOBOIO LLMHOK APYroro aHanoro-umMdgpoBoro nepeTsopoBaya, a BuXia NigknioYeHnn o apyroro
BXoAy N'AToro enemeHTa |, nepwmnn Bxig SKkoro pasom 3 Apyrum BXOAOM APYroro aHanoro-unucpoBoro
nepeTeBoptoBaya 3'e€HaHi 3 BMXOOOM YeTBepToro enemeHTta |, a Buxig nigknoYeHWr OO0 BXody
YeTBEpPTOro perictpa, BUXig KomyTtaTopa 3'€4HaHMi 3 Neplmnm BXOLOM APYroro aHamnoro-uMgpoBoro
nepeTeBopioBaya Ta 3i BXOAOM TPeTbOro koMmnapaTopa, BuXig Skoro nigknoyYeHun 40 nepLuoro Bxony
OpYyroro niynnbHWKa, BUXigHa LndpoBa LWKHa SKoro 3'eaHaHa 3 BXiAHOK UUPOBOIO LLIMHOK LLIOCTOro
pericTpa, a Apyrni BXia NiaAKMYeHUn Ao BUxody hopmyBayva curHany, BXif sIKoro pasom 3i Bxogamu
n'ATOro Ta LWOCTOro pericTpiB 3'€AHaHi 3 BMXOAOM MepLUoro UUgpoBOro Komnapartopa, BUXIAHI
UMdPOBI WKHM N'ATOr0 Ta LUOCTOrO pericTpiB NigKMOYEHi, BigNoBigHO, A0 BXiAHMX LMAPOBUX LUWH
nepLlIoro Ta Apyroro UugpoBUX IHOMKATOPIB, AKUMA BiAPI3HAETLCA TUM, WO B HbLOIO BBEOEHO
YeTBEPTUIN KOMMNapaTop, LWOCTUA eneMeHT |, ABa niunnbHUKK, TPeTin undpoBun komnapatop, 6rok
3agaHHAa Bibpauii Ta iHOMKaTop, MpUYOMY BUXi4 KOMyTaTtopa 3'eQHaHUMM 3i BXOAOM 4eTBEpTOro
KoMnaparopa, BuXig SIKoro nigknioYyeHnin 4o TpeTboro BXoAy LWOCTOro enemeHTa |, opyrun Bxig sikoro



UA 159911 U

3'eQHaHMA 3 BMXOOOM Meplloro ernemeHTta |, a nepwwumn Bxig NigKMYEeHWA OO OPYroro BMXOAY
TPETbOro niYnnNbHUKA, NEepLIMiA BUXiO SIKOro 3'eQHaHM 3i BXOOQOM MEpLUOro nidunbHUKA, a BXia
NiKNIOYEHNA 0O BMXO4Y MNEepLIOro ernemeHTa |, BuXxig Neplioro nivurnbHUKa 3'€gHaHUin 3 Opyrum
BXOAOM YETBEPTOro NiYnribHUKa, NepLnn BXig AKoro NigaknioveHnn o BUXO4Y LWOCTOro eneMmenTa l, a
BUXigHa umdpoBa WKWHA 3'egHaHa 3 MEpPLUOK BXiAHOK LMMPOBOK LUNMHOK TPETbOro LMdpOBOro
KoMnapartopa, Apyra BxigHa umdpoBa LWMHA SIKOro MigkroyeHa A0 BUXIAHOI LMdpoBoi wnHM 6rioka
3agaHHs Bibpalii, a BMxig 3'eAHaHWI 3i BXOAOM iHOMKaTopa.
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