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(57) Pedpepar:

Mpuctpin ans 6e3koHTaAKTHOrO BUMIPIOBAHHA pecypcy i3onsuii poTopa rigporeHepatopa MiICTUTb
00'ekTMB, OBa reHepaTopu IMMynbCiB, AiNMbHUK 4YacTOTW, 4YOTMpPM enemeHTn |, Tpu umdpoBux
KoMnapaTtopw, OaT4uK MONOXEHHS, OMoK 3afaHHA MOJOXKEHHSA, PO3NOAintoBay TaKTiB, ABa pericTpu,
uncpoBmin cymaTop, ABa TpUrepu, OMoK 3adaHHs LWBUAOKOCTI, iHOMKATOP, N OKPeMMX iHdpadepBOHMX
CeHcopiB iH(ppavyepBOHOro Mpuimaya, KomytaTtop, OydepHwuin perictp, nMepwuin niYnnbHUK, ABa
KepoBaHUX  nigcunioBadi, BiOEOKOHTPONbHUA  Onok, reHepaTtop Hanpyru, 6nok nam'sTi,
OudepeHuiolounn enemeHT, enemeHT HI. [JogaTkoBo BBeeHO ABa NiYMrbHUKW, OBa pericTpu, Aea
UMdpoBUX KOMMNapaTopu, uUMPOBUMKA iHOMKATOP, M'ATMA  enemeHT |, aHanoro-umdposui
nepeTBoOploBaY, UUdpO-aHaNoroBmMin nepeTBoOpoBaY, MepeTBOploBaY  Hanpyra-dacrtota, Onok
YyCTaHOBKM HynA Ta Onok 3agaHHA pecypcy. BuxigHa umdpoBa LWwWWHA aHanoro-uugpoBoro
nepeTeoptoBaya 3'egHaHa 3i BXiAHOK LM@PPOBOIO LUMHOK YeTBepToro perictpa, BuxigHa uudposa
lWMHa AKOro MigkniveHa A0 BXigHOI UMGPOBOI LWMHM TPETbOro perictpa Ta 4O NepLloi BXigHOI
UMpPOBOI LUNMHK 4YeTBePTOro LndpoBOro kKoMnapaTopa, Apyra BxigHa umdpoBa LMHa SKoro 3'eqHaHa
3 BMXiQHOO LMPOBOIO LLIMHOK aHanoro-undpoBoro nepetsoptoBada. pyrun Bxig n'atoro enemeHTa
| pasom 3 ApyrMM BXOAOM aHarnoro-umdpoBoro nepetsopioBaya Ta 3i BXOOOM APYroro nidnnbHuKa
nigkniodeHi 4o Buxody apyroro enemeHTa |. BuxigHa umMdpoBa LWKHaA TPeTLoro perictpa 3'egHaHa 3i
BXiOHOIO LUMGPOBOID LUMHOK LMGPOBOro iHAMKaTopa Ta 3i BXiAHOW LMGPOBOK LUMHOK LMdpo-
aHanoroBOro NepeTBoOpIOBaYa, BUXIL SKOro MiaKMoYeHUn 4o BXo4y NepeTBOpoBaYa Hanpyra-4acroTa,
BUXig AKOro 3'egHaHui 3 NepnM BXOAOM TPETbOro MivnnbHUKa, APYrMn BXig AKOro nigknioyYeHun oo
BMxoAy Onoka ycTtaHoOBKvM Hyns. BuxigHa umdpoBa wwuHa 3'egHaHa 3 ApYrol BXiQHOW LMAPOBOIO
LWMHOK N'ATOro UMcpoBOro kKomnapaTopa, nepwa BxigHa UMgpoBa WKMHA AKOro nigkniodeHa [o
BUXIQHOI LUMPOBOI WKHM Onoka 3agaHHs pecypcy. Buxig 3'egHaHum 3i BXOOOM iHAMKaTOpa, BUXig
YyeTBEpPTOro UMAPOBOro KoMnapartopa MigkNyYeHUn OO0 NepLlloro Bxoay n'atoro enemedTa |, Buxig
SKOro 3'eQHaHW 3i BXOAOM 4eTBepTOro perictpa. Buxig gpyroro niynneHuka NigkniovYeHUn 0o Bxoay
TPeTbOro pericTpa, BuxigHa umdpoBa LKMHa aHanoro-LmMgpoBoro nepeTsoptoBaya 3'ejHaHa 3 Konamm
EOM.
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KopucHa mopenb HanexuTb 00 6Ge3KOHTakTHOI TepMoMeTpii i Moxe 6yTu BuKopucTaHa Ans
BUMIpIOBaHHS pecypcy i3onsauii 3a Temnepartypoto o6'exTiB, L0 obepTaloTbCs, 30Kpema poTopa
rigporeHepaTopis.

Bigomnii npucTtpin gnsi 6e3KOHTAaKTHOrO BUMIPIOBAHHS TeMnepaTypu poTopa rigporeHeparopa
(MaTeHT YkpaiHm Ne 80569, MINK G 01 K 13/08, 6ion. Ne 11, 2013), wo MicTUTb 00'€KTUB, OiNbHUK
YacToTu, BMXif SIKOro MigknioveHun o BxoaiB 6ydrepHoro perictpa, nivnnbH1MKa Ta 4O NepLuoro BXoay
BiJEOKOHTPOSbHOro OrloKa, APYrMn Ta TPETIA BXOAM SIKOro 3'€HaHi BiAnMoBIiAHO 3 BMXO4AaMKU NEepLIOro
Ta Qpyroro KepoBaHUX NigcunoBadiB, NepLli BXoAN AKUX NigKMYeHi 0 BUXo4y reHepaTtopa Hanpyru,
a gpyri Bxogu 3'egHaHi BignoBigHO 3 nepwym Ta Apyrum Buxodamu 6rnoka nam'sTi, BxigHa uudgposa
WNMHA SKOro MigKnyYeHa A0 BMXigHOT  uMdpOBOI  WMHWM  MiYWNbHUKA, 4YeTBEPTUM  BXia
BiJ€OKOHTPONbHOro 6rnoka pasom 3 neplmnm BXxoAoM OGnoka nigroToBKWM AaHUX 3'€4HaHi 3 BUXOO4OM
KOoMmyTaTopa, BXigHa UMdpoBa LUMHA AKOrO NiAKMYeHa A0 BUXiAHOI LMAPOBOI WnHKU GydepHoro
pericTpa, BxigHa uUMcpoBa LIMHA AKOro 3'€fHaHa 3 BUMXOO4AMMU N OKPEMUX iHpavyepBOHUX CEHCOpIB
iHppayepBOHOro npunmada, Buxig Gnoka nNigroToBkM AaHUX nNigknoyveHun B kona EOM, BuxigHa
uucppoBa wmHa Onoka 3adaHHA MOMOXEHHS 3'€dHaHa 3 MEepLUo BXiOHOK UUQPOBOIO LUMHOK
nepLioro uUMPOBOro Komnapatopa, gpyra BXigHa Uuud@dpoBa LKWHA HAKOro pasoM 3 BXiAHUMU
LMdpOBMMU LUMHAMKM NEPLLOro Ta APYroro pericTpiB NigknoYeHi 4o BMXiAHOT LMAPOBOT WNHN faTyuKa
NOMNOXeHHs, BUXi4 nepworo uMdppoBOro kKomnapaTtopa 3'€QHaHUM 3 NeplmMm BXOOOM MepLUOro
enemeHTa |, apyrui BXig siKOro nigkNYeHn 4O NepLLOro BMXo4y Apyroro Tpurepa, a Buxig 3'egHaHunin
3 NepwuM BXOOOM MepLUOro Tpurepa, Apyruin BXxig SKOro pasoMm 3 BXOOOM iHAMKaTopa NiAKMoYeHi oo
OpYyroro BMxXody AOpyroro Tpurepa, Buxig Apyroro enemeHTa | 3'egHaHui 3 apyrum Bxogom 6Grioka
MiAroToBKM AaHuX, Apyra BXigHa uudposa LUMHa Apyroro LMpPoBOro KoMnaparopa nigkniodeHa no
BMXiOHOI LMpPOBOI WKHK Bnoka 3agaHHs LWBMAKOCTI, a nepla BxigHa umdpoBa wwuHa 3'egHaHa 3
BMXiOHOK UMPPOBOIO LUMHOK UMEPOBOro cymartopa, nepwa i gpyra BXigHi LM@POBI LUWHU SKOrO
NigKItoYeHi BIgNOBIAHO [0 BMXIOHUMX LMEPOBUX LUIMH MEPLUOro Ta APYroro pericTpiB, BXOAM SIKUX
3'egHaHi BiQMOBIAHO 3 nepwuMm Ta APYrMM BMUXOL4aMW PO3MNOAiNtoBada TakKTiB, TPeTi BMXi4 SKOro
NigKNIOYEeHNN 0O APYroro BXo4y Apyroro Tpurepa, BUXig Apyroro reHepartopa iMnynbciB 3'egHaHnin 3
BXOOOM pO3nofjintoBada TakTiB, BUXi4 MepLloro Tpurepa MigknioyeHnn o nepLuioro Bxody ApYyroro
enemeHTa |, gpyrun Bxig Akoro 3'egHaHWin 3 BMXOOOM MEPLUOro reHepartopa iMnynbciB, a BuUXig
NiKNIOYEeHNN 0O BXOAIB AiNbHUKA 4acTOTW, reHepaTopa Hampyru Ta KomyTatopa, BUXiAHI LMpOBi
LUNHX NepLUIoro Ta Apyroro perictpiB 3'€HaHi BignoBigHO 3 NepLUOoKO i Apyro BXiAHUMU LUnpoBUMM
LUMHaMK TPeTbOoro unpoBoro kKoMnapaTopa, BMXig SKOro MigKnioYeHMn 40 NepLloro BXody TPeTboro
eremMeHTa |, gpyrmn BXia AKoro 3'€AHaHWA 3 BMXOAOM ApPYroro UMEpoBOro komnapaTtopa, a Buxig
NiAKNIOYEeHN 0O NepLIoro BXOAY APYroro Tpurepa.

[[0ONoBHUM HeJonikoM AaHOro MPUCTPOD € Te, WO BiH He O03BONAE BMMIpOBaTUM 3a TENnoBUM
NopTPETOM BUTPAYaHHS pecypcy i3onsauii 06MOTOK poTopa rigporeHepartopa B npoueci noro pobotu,
O 3BYXYE (YHKLiOHANbHIi MOXIMIMBOCTI MPUCTPOI0 B 3adadi CNOCTEpPEXeHHA 3a o6'ektamu, WO
obepTatoTbCs, 30KkpemMa NoTYKHUMU ENEKTPUHHUMU MaLLUHAMMU.

Hanbnwkumm aHanorom € npucTpii Anst 6e3KOHTaKTHOro BMMIpPIOBAHHA TemnepaTtypu poTtopa
rigporeHepatopa (MateHT YkpaiHn Ne 108731, MIK. G 01 K 13/08, 6ton. Ne 14, 2016), wo MicTutb
00'ekTB, OBa reHepaTopu iMMymnbCiB, LOiNbHWK 4acTOTW, YOTUPU enemeHTn |, Tpu uudpoBmX
KoMnapaTopu, AaT4MK NOMNOXEHHS, ONOK 3aJaHHA MOSOXEHHSs, pOo3MnogintoBad TaKTiB, ABa pericTpu,
uncppoBuin cymatop, Asa Tpurepu, 6nok 3agaHHs WBWAKOCTI, iHAMKATOP, N OKpeMMX iHdbpayepBOHUX
CeHcopiB iHppayepBOHOro npuiMaya, 6noK MigroToBKM AaHux, komyTatop, OydepHun pericTp,
niymMnbHKK (B noganblIOMy - NEpLMiA MiYUbHUK), ABa KepOBaHWX MiAcunioBadi, Bi4€OKOHTPOMbHUM
Onok, reHepatop Hanpyru, 6nok nam'aTi, AMdepeHLiloYni enemeHT, enemeHT HI, npuyomy Buxig
AiNbHWKa YacToTK NigKNIYeHNA 4o BxoAdiB bydepHoro perictpa, nepLuoro niYmnbHYKa Ta 4O NepLuoro
BXOA4Y BiJEOKOHTPONbHOro Grioka, ApYrun Ta TPETin BXOAW SKOro 3'e€f4HaHi BignoBiAHO 3 BUXOO4aMu
nepLUoro Ta Apyroro KepoBaHuxX nigcunioBayis, nepLli BXoAM SKMX NiAKMYeHi 40 BUXoay reHepaTtopa
Hanpyru, a apyri BXogu 3'e4HaHi BiANOBIAHO 3 nMepLuiuM Ta OpYyruM Buxogamu Grioka nam'aTi, BxigHa
LuMdpoBa LNHA SKOro MNigkmnoveHa 4o BUXigHOT LMdpOBOI LUMHW NEPLUOro MiYnibHUKA, YeTBEPTUN BXig
BiJEOKOHTPONbLHOIrO 6roka pas3oMm 3 nepLyM BXo4oM OGroka nigroToBkM AaHMX 3'€4HAHi 3 BUXOOOM
KOMyTaTopa, BXigHa LMpoBa LWMHA SIKOro MigkndeHa A0 BUXIOHOI UMEPOBOI WKHU GydepHOro
pericTpa, BXigHa uMdpoBa LWKHA AKOro 3'egHaHa 3 BMXO4aMU N OKpPeMUX iHpayYepBOHUX CEHCOPIB
iHpayepBOHOro Mpuimava, Buxig Onoka MigroToBkM AaHux nigknioveHun B kora EOM, BuxigHa
umdpoBa LWKMHA Ofoka 3afdaHHA MOJIOXKEHHA 3'€AHaHa 3 MepLlol BXiAHOK LMGPOBOK LUMHOK
nepLioro uUMPOBOro KommnapaTopa, fApyra BXigHa Uuud@dpoBa LIMHA HAKOro pasoM 3 BXiAHUMU
unpoBMMM LUIMHAMUN NEPLUOro Ta APYroro pericTpiB NigkMYeHi 40 BUXIAHOT LMEPOBOI LWMHKN AaTynka
MONOXEeHHs, BUXiA4 nepworo uMdpoBOro komnapaTtopa 3'€dHaHVWA 3 neplimMm BXOOOM MepLUoro
enemeHTa |, Apyruim BXig SKOro NigKNIYEeHNn O NepLloro BUXo4y Apyroro Tpurepa, a Buxia 3'€eaHaHnn
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3 nepLunM BXOOOM MepLUOro Tpurepa, Apyrun Bxig SKOro pasom 3 BXOAOM iHAMKaTopa NiaKMoYeHi 0o
OpYyroro BuMxody AOpyroro Tpurepa, Buxig Apyroro enemeHTa | 3'egHaHuin 3 apyrum BxogoMm Grnoka
NiAroTOBKM AaHWX, Apyra BXiAHa uudposa LUnHa Apyroro LMdpoBoro Komnapartopa nigknioyeHa ao
BUXIAHOI LUMGPOBOI WMHM Ofoka 3agaHHSa LWBWMAKOCTI, a neplla BXxigHa umdpoBa LWMHa 3'egHaHa 3
BUXiOHOKO LMGPOBOIO LUMHOK LMEPOBOro cymartopa, nepwa i gpyra BXigHi UMPOBI LWMHM SKOro
NigKNoYeHi BiANOBIOHO A0 BUXIAHWX UMPOBMX LWWH NEpLIoOro Ta APYroro PericTpiB, BXOAWU HAKMUX
3'egHaHi BigMoOBIAHO 3 nepwuM Ta APYrMM BMXO4aMM PO3MOAiNtoBaya TakTiB, TPETi BUXi4 AKOro
NigKNIOYeHUA 0 ApYroro BXOAY Apyroro Tpurepa, BUXigHI LMEPOBI LUMHM NEeplioro Ta ApYroro
pericTpiB 3'€dHaHi BiOMNOBIAHO 3 MepLwol i APYrow BXiAHUMU UMMPOBMMM  LUMHAMWU TPETHOro
LMdpOoBOro KoMnapartopa, BUxia SKoro nigknioyeH1in 40 NepLIoro BXoAy TpeTboro enemeHTa |, apyrum
BXif, SKOro 3'€gHaHWi 3 BMXOOOM [pYroro uUMcpoBOro komnapaTtopa, a BWXid NigKNoYeHun [o
nepLLoro BXo4y APYroro Tpurepa, BuXig neplioro Tpurepa 3'€QHaHUM 3 NepLinM BXOAOM ApYroro
enemeHTa |, gpyrui BXig SIKOro nNigKMOYeHWn OO BMXOQY NEpLUoro reHeparopa iMnynbCiB, a BUXia
3'eQHaHM 3i BXoOamu [iflbHUKA 4acToTW, reHepatopa Hampyryu Ta KoMyTatopa, BuXig MnepLuoro
LMdpoBOro KomnapaTopa MigKMYeHMn [0 Bxody AMEPEHLioY0ro enemeHTa, BUXig SKoro
3'egHaHMi 3 OpyrMM BXOAOM pO3MofintoBaya TakTiB Ta 3i Bxogom enemeHta HI, Buxig gkoro
NigKNIOYEHNA 40 NEepLloro BXoay YeTBEpPTOro enemeHTa |, apyrun BXig sikoro 3'egHaHuin 3 BUXOL4OM
Apyroro reHeparopa iMnynbCciB, a BMXia NigKIYeHnin 40 NepLUOro BXo4y po3noaintoBaya TakTiB.

"onoBHUM HegoMiKOM HaWbNMXKYOro aHarnora € Te, WO BiH He J03BONSIE BMMIptOBaTK Ta OLiHIOBATH
3a TensioBMM NOPTPETOM BUTPaYaHHSA pecypcy idonsiuii o06MOTOK poTopa rigporeHepatopa B NPOLECi
noro poboTn, WO 3BYXYE (YHKUIOHAMNbHI MOXMIMBOCTI NPUCTPOIO B 3adadi CroCTEpeXeHHsa 3a
ob'ekTamu, WO o06epTatoThCsl, 30KpeMa MOTYKHUMU EMNEeKTPUYHUMU MaluMHaMu, Ta He [O03BOSsE
OLiHIOBaTK CTaH poboTo3gaTHOCTI 00'eKTa AOCNIAXKEHHS.

B ocHoBy kOpuCHOI MoOgeni MOCTaBMeHO 3agadvy CTBOPEHHSA MPUCTPO Ans Ge3KOHTaKTHOro
BMMIPIOBaHHS pecypcy idonsduii poTopa rigporeHepartopa, B AKOMy 3a paxyHOK BBEAEHHS HOBMX BrokiB
Ta 3B'A3KiB MK HUMWU 3'ABNSAETLCS MOXIMBICTb Ha MpautolodoMy rigporeHepaTtopi BumMmiptoBaTh Ta
OLiHIOBaTK 3a TEMNOBUM NOPTPETOM BUTPaAYaHHS pecypcy idonsuii oOMOTOK poTopa rigporeHepartopa,
LLO pO3LLMPIOE (PYHKLIOHANbHI MOXINMBOCTI NPUCTPOIO Ta A03BOSSIE OLiHIOBATK cTaH poboTo3a4aTHOCTI
ob'ekTa gocnimkeHHs.

MocTaBneHa 3agaya BWPIWYETbLCA TWM, WO B NPUCTPi ANnA GE3KOHTaKTHOro BMMIpPHOBAHHS
pecypcy i3onsuii poTopa rigporeHepartopa, Lo MICTUTb 06'eKTMB, ABa reHepaTopu iMNysbCiB, AiNbHUK
4YacToTW, YOTMPU enemeHTU |, Tpu uncpoBux KoMnapaTopu, OATYMK MONOXEHHS, GNOK 3adaHHsA
NMONOXEHHS, PO3MNOAiNtoBaY TakTiB, ABa PericTpu, LMdppoBuiA cymaTop, ABa Tpurepu, 6nok 3agaHHA
LIBMAKOCTI, iHOUKaTOP, N OKpeMux iHppavyepBOHUX CEHCOPIB iH(ppavyepBOHOro npuMmada, KomyTtaTop,
OycbepHun perictp, nepwuin niYMNbHUK, OBa KEpPOBaHWX MigcuUmoBaYi, BiOEOKOHTPONbHUA 6ok,
reHepartop Hanpyru, 6ok nam'aTi, AndepeHuioynin enemMeHT, enemeHT HI, npuyomy Buxig ginbHuKa
YacTOTU NIGKNIOYEHUA 0O BXoAiB OydepHOro perictpa, nepLworo nivnsbHWKa Ta A0 NepLloro Bxody
BiJEOKOHTPONbHOro Groka, Apyruin Ta TPEeTi BXOAM AKOro 3'€4HaHi BiAMOBIOHO 3 BMXO4aMM MEPLLOro
Ta Opyroro KepoBaHUX MigcunoBadiB, NepLli BXoamn AK1X NigkmnoyeHi 40 BUXo4y reHepaTtopa Hanpyru,
a gpyri Bxoau 3'edHaHi BignoBigHO 3 MepwvM Ta gpyrum Buxogamu 6noka nam'sTi, BXigHa Lmndposa
LWMHA €KOro nigknioyeHa Ao BUXIOHOT LMEPOBOI LUMHW MEPLUOro niYurnbHUKA, 4YeTBEPTUMIA BXig
BiJEOKOHTpPONbHOrO Onoka 3'edHaHUn 3 BUXOAOM KOMyTaTopa, BXiAHA UM@POBA LWMHA SKOro
nigknoyeHa Ao BuxigHoi uudpposoi wnHKM BydbepHoro perictpa, BxigHa uuMdpoBa LWMHA SKOro
3'egHaHa 3 BMXogaMu N OKpemux iHpavepBOHWX CEHCOpiB iHpavYepBOHOro npunuMaya, BuXigHa
umdpoBa LWKMHa Ofoka 3adaHHA MONOXEHHA 3'eAHaHa 3 MepLlol BXiAHOK LMGPOBOK LUMHOK
nepworo uucpoBOro Komnapartopa, gpyra BXigHa uUMdpoBa LUMHA HKOrO0 pasoM 3 BXiAHUMU
LUnpoBMMM LUIMHAMU NEPLUOro Ta APYroro pericTpiB NigknioYeHi 4o BUXIQHOT LMdPOBOI LWNMHM gaTyumka
NMONOXEeHHs, BUXiA4 nepworo uMdpoBOro komnapaTtopa 3'€AHaHWA 3 NeplimMm BXOOOM MepLUOoro
enemeHTa |, Apyrui BXig AKOro nigknoYeHuin 40 NepLioro BUXoAy ApYyroro Tpurepa, a Buxia 3'egHaHun
3 nepwuM BXOOOM MepLloro Tpurepa, APYrunm BXig SKOro NigKMYeHWn 40 OPpYroro BUXOAY ApYroro
Tpurepa, gpyra BxigHa umdpoBa LIMHA APYroro UUpPoBOro koMnapatopa nigknyeHa 40 BUXIAHOI
UMdpPOBOI WMHK Orioka 3agaHHsA LWBWAOKOCTI, a neplla BXigHa uMdpoBa LMHa 3'egHaHa 3 BUXiOHOM
LUMdPOBOIO LIMHOK LMGPOBOro cymartopa, neplla i gpyra BXigHi LMPOBI LUMHW SKOrO MigKNIOYeHi
BiANOBIOHO OO0 BMXIOHUX UNGPOBUX LUKMH MNEepLloro Ta APYroro pericTpiB, BXoAM SKMX 3'€dHaHi
BiAMNOBIOHO 3 MepLMM Ta OpYrMM BUXOA4amMu PO3NOAifioBaya TakTiB, TPETi BUXig AKOro nigknoyeHun
0O Apyroro BXoAy Apyroro Tpurepa, BUXigHI LUPOBI WKMHM NepLlioro Ta ApYyroro pericTpie 3'egHaHi
BiANOBIOHO 3 NEPLUOID i APYrow BXiAHMMU LINPOBUMU LIMHAMWN TPETLOro LIMPOBOro KoMnapaTopa,
BUXiO SIKOro MigKIOMEeHUIA OO NepLloro BXody TpeTboro enemeHTa |, gpyrmin Bxig sikoro 3'egHaHuin 3
BMXOOOM [pYyroro umdposoro komnapaTopa, a BUXiA NIAKMYEeHWA OO0 NepLioro BXody ApYyroro
Tpurepa, BUXif neplioro Tpurepa 3'€gHaHUn 3 nepLumMM BXOAOM Apyroro ereMmeHTa |, apyrui Bxig
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AKOro MigKNIYeHM OO0 BMXOQYy NEpLIOro reHepartopa iMnynbCiB, a Buxig 3'eQHaHui 3i Bxodamwu
JiNbHWKa 4YacToTW, reHepaTopa Hanpyry Ta KoOMyTatopa, BuXia mepLlioro LudpoBoro komnapartopa
NiKMIOYEeHNN 0O BXoAy AMdEepeHLiloYoro enemeHTa, Buxig Skoro 3'egHaHuin 3 ApyruM BXOLOM
posanogintoBada TakTiB Ta 3i BXogoM enemeHTa HI, Buxig SIKOro nigknioyYeHUMn o MepLuoro BXoay
YeTBEPTOro enemeHTa |, gpyrmin Bxig sKoro 3'egHaHui 3 BUXOAOM APYroro reHeparopa iMnynbcis, a
BUXiO NigKMOYeHM OO0 Nepuoro BXO4y PO3MnoAiniioBada TakTiB, 3rigHO 3 KOPUCHOK MOAENSHo,
AO0OaTKOBO BBeAEHO [fBa NiYMMbHUKW, OBa perictpy, ABa UMEPOBUX KOoMnapaTtopu, uUndgposun
iHOuKaTtop, nN'atui  enemeHt |, aHanoro-umdcdpoBui  nNepeTBoOploBaY,  LMdpPO-aHanorosum
nepeTBoOploBaY, NepeTBopoBaY Hanpyra-4actora, 6rnok ycTaHoBKM Hynsa Ta OMnok 3agaHHs pecypcy,
npuyoMy BuXigHa UMdpoBa LIMHA aHanoro-umdpoBOro nepeTBopoBava 3'edgHaHa 3i BXiQHOM
UMGPOBOID LUMHOK YETBEPTOro perictpa, BuxigHa uUudpoBa LWMHA SKOro Migkno4YeHa Ao BXigHOI
LUMdPOBOI LUMHU TPETLOro pericTpa Ta 40 NepLloi BXiAHOT LMEPOBOI LMHK 4YEeTBEPTOro LngpoBoro
KoMnapartopa, Apyra BxigHa undpoBa WrHa SKOro 3'eAHaHa 3 BUXiOHOK LIMEPOBOIO LLIMHOK aHarnoro-
LuMdpoBOro nepeTBoptoBava, ApYyrun Bxig n'atoro enemeHTta | pasom 3 ApyrMM BXOAOM aHaroro-
LUMdpoBOro nepeTsoproBaya Ta 3i BXOOOM APYroro nidunbHWKa MigknioYeHi 0o BUXoA4Yy ApYroro
enemeHTa |, BMxigHa umcpoBa LWKHA TPEeTbOro perictpa 3'egHaHa 3i BXigHOK LMGPOBOO LUNMHOK
LmdpoBoro iHaukaTopa Ta 3i BXigHOK LUdPOBO LUNMHOK LMdpo-aHanoroBoro nepeTsoptoBaya, B1Xxig
AKOro NiAKMYeHNn OO0 BXOOY NepeTBoploBaya Hamnpyra-4acrtoTta, BUXi4 SIKOro 3'€eAHaHui 3 neplinm
BXOAOM TPETLOro MiYUbHUKA, OPYTUA BXig SIKOrO NigKMOYeHWA 0o BMxoAy Grioka yCTaHOBKW HYMs, a
BUXigHa uMdpoBa WWHA 3'edHaHa 3 APYrol BXiOHOK UMEPOBOK LIMHOK N'ATOr0 LUdpoBOro
Komnaparopa, nepla BxigHa umdpoBa LWMHA AKOro nigkmnoyeHa 4o BUXIAHOT LMdpoBOi WKHK 6noka
3afaHHA pecypcy, a Buxig 3'€edHaHMN 3i BXOO4OM iHAMKATOpa, BUXi4 4YE€TBEPTOro LUGPOBOro
KOMMapaTtopa MigknoYeHnin 40 NepLloro Bxoay N'aToro enemeHTa |, Buxig akoro 3'egHaHuii 3i BXOAOM
YeTBEPTOro pericTpa, BUXi4 ApYyroro nivurnbHUKa MigKMYEeHnn 4o BXOAY TPeTbOoro perictpa, BuxigHa
uundppoBa WrHa aHanoro-undgpoBoro nepeTsoptoBaya 3'egHaHa 3 konamu EOM.

Mpuctpin pns  ©Ge3KOHTaAKTHOrO BUMIPIOBAHHS pecypcy i3onsuii  poTopa rigporeHepartopa
NOSICHIOETBCSI KPECMEHHAM, Ha SKOMY 300paXkeHa Moro CTPYKTypHa cxema.

Ha cxemi: 1 - o6'ektuB; 2 - iH(ppayepBOHMI NpuUMady, WO MICTUTb N OKpeMMX iHbpayvepBOHUX
ceHcopiB 2.1-2.n; 3 - gudepeHUiloYnin enemMeHT; 4 - GnNokK 3agaHHsA MOMOXEHHS; 5 - nepLluvi
umMdpoBuI kKoMmnapaTop; 6 - nepLwmni enemMeHT |; 7 - nepLumni reHepartop iMnynseis; 8 - nepwunn Tpurep;
9 - apyrv enemeHT |; 10 - ginbHUK YacTtoTk; 11 - BydepHun perictp; 12 - enemeHT HI; 13 - gaTunk
NnonoxeHHsi; 14 - gpyrum reHepartop iMnynecis; 15 - yeTBepTUN enemeHT |; 16 - po3noainoBay TakTiB;
17 - nepwwun perictp; 18 - gpyrui perictp; 19 - TpeTin uudposui komnapatop; 20 - undposun
cymaTtop; 21 - 6noK 3agaHHs WBUAKOCTI; 22 - Apyruin undpoBmin komnapaTop; 23 - TPeTin enemeHT |;
24 - ppyrun Tpurep; 25 - komyTaTop; 26 - BiAEOKOHTpONbHUN 6noK; 27 - 6Grok nam'aTi; 28 - nepLumn
niunneHuk; 29, 30 - nepwmn Ta gpyrun KepoBaHi nigcuntosadi BignosigHo; 31 - reHepaTtop Hanpyru; 32
- gpyruin nivynneHuk; 33 - TpeTin perictp; 34 - umdposui iHaukaTop; 35 - aHanoro-uudposui
nepetBoptoBay; 36 - n'atuii enemeHTt |; 37 - yeTBepTun perictp; 38 - 4yeTBepTUn LUPOBUIA
komnapatop; 39 - uudpo-aHanoroeuii nepetsoptoBay; 40 - nepeTBopioBaYy Hanpyra-dyacrota; 41 -
Onok ycTaHOBKM Hyns; 42 - O6Nok 3agaHHA pecypcy; 43 - TPeTin NiYunbHUK; 44 - N'atun uudposuin
komnapatop; 45 - iHgukatop, npuyoMy BUMXig AdinbHuka 4Yactotv 10 nigknoyeHWn [0 BXoAdis
OydepHoro perictpa 11, nepworo niyunbHUKa 28 Ta OO NepLIoro BXody BiA€OKOHTPOSibHOro 6roka
26, gpyrum Ta TpeTin BXogu AKoro 3'edHaHi BignosigHO 3 Buxogamu nepworo 29 Ta agpyroro 30
KepoBaHuUX MigcunioBadis, NepLui BXoAW SKMX NigKMNoYeHi 4O BMXoAy reHepartopa Hanpyru 31, a apyri
BXOOM 3'€HaHi BiAMOBIAHO 3 NepLuuM Ta gpyrum Buxodamu 6roka nam'sti 27, BxigHa undposa wnHa
AKOro nigkmwyeHa [O BMXIAHOT UUMPOBOI LWMHU MNEplworo nidvnbHWKa 28, 4eTBepTU BXig
BiJEOKOHTPONbHOro O6noka 26 3'egHaHU 3 BUXOO4OM KomyTaTopa 25, BXigHa umdpoBa LUMHA SIKOTO
nigkrnoyeHa o BuxigHoi uudpoBoi wuHKM BydepHoro perictpa 11, BxigHa uudpoBa WKWHA AKOro
3'egHaHa 3 BUXOA4AMW N OKPeMMX iHbpayepBOHUX CeHcopiB 2.1-2.n iHpayYepBOHOro npunmaya 2,
BMUXiAHA UMdpPoBa LNHA Onoka 3agaHHSA MONOXeHHs 4 3'egHaHa 3 MepLUok BXiOHOKW LMGPOBOIO
LUMHOKO NepLioro LMdpoBOro komnapartopa 5, apyra BxigHa uncpoBa LKMHA SKOro pasom 3 BXiAHUMU
uMdpoBMMM LLIMHaAMKU nepLioro 17 Ta gpyroro 18 pericTpiB MNigknoyYeHi 4o BUXIAHOT LMdPOBOI LUNHN
AaTymka nonoxeHHsa 13, Buxig nepworo umdpoBoro komnapatopa 5 3'egHaHuii 3 nepwnMmMm BXO40M
nepLuoro enemeHta | 6, opyrun BXig SIKOro NiAKMOYEHUA 40 NepLuoro Buxoady Apyroro tpurepa 24, a
BUXiA 3'€AHAHMI 3 NepLUMM BXOAOM NepLuoro Tpurepa 8, Apyrui BXif SKOro NigkniovYeHnn 4o apyroro
BMXoQy Apyroro Tpurepa 24, gpyra BXxigHa uudposa LUMHA Apyroro uudpoBoro komnapaTtopa 22
nigkrtodeHa 4o BUXIAHOI LmMcpoBoi WKHM Bnoka 3agaHHs WBMAKOCTI 21, a nepwa BxigHa undposa
lWwnHa 3'egHaHa 3 BUXIAHOK LMdPOBOKO WNHOK uudpoBoro cymaTtopa 20, nepwa i gpyra BXigHi
LMdPOBI LUMHKU SKOro MigKMYeHi BiANOBIAHO A0 BUXIAHUX uMdpoBUX WnH nepworo 17 Ta gpyroro 18
pericTpiB, BXOAW SKMX 3'€4HaHi BigNnoBigHO 3 nepwuM Ta ApyruM BUXo4amu posnogintoBaya TakTis 16,
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TPEeTii BUXiA AKOrO NIOKMYEHWA OO ApYroro Bxody Apyroro Tpurepa 24, BuxigHi UMGPOBI LUMHK
nepworo 17 Ta gpyroro 18 pericTpiB 3'egHaHi BigNoBiQHO 3 NEPLUOIO i APYrow BXigHUMK LMdpoBMMUY
LWMHaMKU TpeTboro umcpoBoro komnapatopa 19, Buxig SKOro nNigkMiOYeHWn [0 NEepLlioro BXOAY
TpeTboro enemenTa | 23, gpyrun BXig AKoro 3'egHaHMin 3 BUXOAOM OpYroro LmMdpoBoro Komnaparopa
22, a BMXi4 NigKNoYeHnn 4o NepLuoro BXxoay Apyroro Tpurepa 24, Buxig nepluoro tpurepa 3'egHaHumm
3 nepwunm BXOAOM fpyroro enemeHTta | 9, opyrmin BXig SIKOro nigkmYeHWn OO0 BMXOQY MepLloro
reHepaTopa iMnynbsciB 7, a BMxig 3'eqHaHui 3i Bxogamu ginbHuKa Yactotn 10, reHepatopa Hanpyrm 31
Ta kKomyTaTopa 25, BMXi4 nepworo uMgpoBOro komnapatopa 5 nigknwodeHnn [0 BXxogy
AndepeHuioYoro eneMenTa 3, Buxig SKoro 3'€eAHaHui 3 ApyrMm BXOAOM pO3noAintoBada TakTiB 16
Ta 3i Bxogom enemeHTa HI 12, Buxig sKoro nigknoyeHnin O NepLloro BXoay YeTBepToro enemexTa |
15, opyrun Bxig siKoro 3'eqHaHUM 3 BUXOAOM APYroro reHepaTopa iMnynecis 14, a Buxig nigknioveHun
0O nepLlioro BxOoA4y po3noginoBada TakTiB 16, BuxigHa uucpoBa LWKMHA aHanoro-ungpoBoro
nepetsoptoBaya 35 3'egHaHa 3i BXigHOW UMGPOBOK LUMHOKW 4eTBepToro perictpa 37, BuxigHa
uMdpoBa LUKHA AKOro NigkmnoyeHa 00 BXiAHOT LMpPOBOI WNHKM TpeTboro perictpa 33 Ta 40 nepLuoi
BXiOHOT UMGPOBOI WMHM YeTBepToro uudpoBoro komnapaTtopa 38, gpyra BxigHa uudpoBa LWMHA
SKOro 3'egHaHa 3 BMXIigHOK LMPOBOIO LUMHOK aHanoro-LmMdpoBoro nepetsopoBaya 35, Apyrum Bxig
n'atoro enemeHTta | 36 pasom 3 ApyrMm BXOAOM aHanoro-uudgpoBoro nepetBoptoBada 35 Ta 3i
BXOAOM Apyroro niymnbHuka 32 nigkntodeHi Ao Buxody gpyroro enementa | 9, BuxigHa uudposa
LWNHa TpeTboro perictpa 33 3'egHaHa 3i BXigHOK LMgpoBOIO LWKHOW LmdpoBoro iHankaTtopa 34 Ta 3i
BXiQHOI LMGPOBOI LLIMHOK LMdpo-aHanoroBoro nepersoptoBava 39, BuUXig sSIKOro MigknoyYeHun o
BXOA4y nepeTBoptoBaya Hampyra-yactota 40, Buxig AKkoro 3'egHaHui 3 nepwinm BXOAOM TPETbOro
niymneHuka 43, gpyrvi BXig SKOro nigkntodeHun o smxody 6noka yctaHoBku Hynsa 41, a BuxigHa
uncppoBa WnHa 3'egHaHa 3 ApYyroto BXiAHO LMEPOBOIO LLMHOK M'ATOro LMdpoBOoro komnapartopa 44,
nepwa BXxigHa uudpoBa LUMHA SAKOro MigKMYeHa [0 BUXIQHOI UMAPOBOI LWKHWM Grioka 3agaHHs
pecypcy 42, a Buxig 3'egHaHun 3i BXOAOM iHOuKaTopa 45, BMxig 4eTBepToro LumdpoBoro komnaparopa
38 nigknoyeHnin Oo nepwioro Bxogy n'atoro enemedTta | 36, Buxig dkoro 3'egHaHWn 3i BXOAOM
YyeTBEPTOro perictpa 37, BUXig ApYroro nivymnbHMKa 32 NigknoyYeHnn go Bxoay TPeTboro perictpa 33,
BMXigHa uUMdpoBa WMHa aHanoro-ungpoBoro nepeteoptoBaya 35 3'egHaHa 3 konamm EOM, nosuuieto
1 no3Ha4eHo 00'eKTUB.

3anponoHoBaHUN NPUCTPIN Npautoe Tak. [pn nogadi HaNpPyru XXMBMEHHS nepLlini 7 Ta gpyrmn 14
reHepatopu iMnynbCiB nouvnMHaroTb opMyBaTM BiANOBIAHI NOCnigoBHOCTI iMnynbeiB. OgHo4YacHo
BUXiOHMM curHanom 6noka yctaHoBkum Hyna 41 Tpetin niumnbHuk 43 ckmpgaetbed.  [loTik
iH(bpa4yepBOHOro BUMPOMIHIOBaHHS, SKUA CTBOPIOETLCH MOBEPXHEI poTopa rigporeHepaTopa, Lo
3HaXoAWTbCHA Ha AesKin BiACTaHi Big ONTMYHOI CMCTEMU MPUCTPOID, NoTpannse yepes ob'ektuB 1 Ha
NiHINKY N oKkpemux iHppavyepBOHUX ceHcopiB 2.1-2.n iHpayepBOHOro npunmMayda 2, po3TalloBaHuX
B34OBX pagiyca portopa. O4eBnaHo, Wwo npu obepTaHHi poTopa rigporeHepaTopa B KOXEH MOMEHT
Yacy B norne 3opy iHppadyepBOHOro Mpuimaya 2 noTpannse nuwe parMeHT NOBEpXHi B3OO0BX
pagiyca potopa. OTpumyoum dparMeHTV TEMMoBOro 300paKeHHsl, MOXxHa nobyayBaTu TensoBuUW
NopTPET BCi€i MOBEPXHi poTopa rigporeHepaTtopa B NpoLeci noro poboTu.

AKwo poTop rigporeHepaTopa 3HaxXoAUTLCA B HEPYXOMOMY CTaHi abo oro WBuAaKicTe o6epTaHHsA
MeHLa Big HOMIHANbHOI, TO Ha eKpaH BiAeOKOHTPOSIbHOro 6r1oka 26 TennoBe 300paXXeHHS MOBEpXHi
poTtopa He BuBOAauTbCA. Lle obymoBneHo HacTynHum. [ig BAAMBOM curHamiB Apyroro reHeparopa
iMNynbCiB 14 NoyYeproBo Ha BUxodax posnogintoBaya TakTiB 16 dopmytoTecs curHanu. CurHanom 3
nepLloro BuxoAdy po3nogintoBaya TakTiB 16 B nepumn perictp 17 3anucyeTbcs Kog 3 BUXody AaTymka
nonoxeHHss 13. B pgpyrui perictp 18 curHanom 3 Apyroro Buxogy poasnofinioBada TakTie 16
3aNUCYETBCS IHWMIA KOO 3 BMXOAY AaTyuka nonoxeHHsa 13. Pi3HuUs 3a3HayYeHuX KOAiB 3a OA4MHULII0
yacy, Wo 3abes3nedyeTbCca ApyrMMm reHepaTopoMm iMnynbciB 14, sBnsie cobor WBMAKICTb 0b6epTaHHSA
poTopa rigporeHepartopa, Wo i BU3HavaeTbCca B Ungposomy cymaTtopi 20 Ta nogaeTbCs Ha nepLinin
BXid Apyroro uUMdpoBOro komnapaTtopa 22, B SKOMY 3[iNCHIOETbCHA MOPIBHAHHA Y BUMMA4i Kodis
NMOTOYHOI LIBMAKOCTI obepTaHHs poTopa rigporeHepatopa 3 HOMiHamNbHOW, sika 3anucaHa B Groui
3afaHHea wBuakocti 21. OgHoyacHo curHanu 3 BuxofiB nepworo 17 Ta gpyroro 18 pericTpis
Haaxo4sTb Ha BXoAWM TPeTbOoro umMdpoBoro komnapatopa 19, ge BigbyBaeTbca nepesipka Hanpsamy
obepTaHHs poTopa rigporeHepatopa. B pasi KOpekTHOro BUMIpIOBaHHSA LUBWAOKOCTI, Ha BMXOAi
TpeTboro umndposoro komnapartopa 19 3'aBNsAeTbCA CMrHan foridyHOT OauHKULI, SKUIA BigKpuBae TpeTin
enemeHT | 23. Y BMnagky, Konv WBMAKICTb MEHLUA Big HOMIHaANbHOI, HA BUXOAi OpYyroro LmdpoBOro
KoMmnapartopa 22 3'aBNAETbCA CUrHan rnoriYHoro Hyns, AkMm yepes TpeTin enemeHT | 23 nig gieto
curHany 3 TpeTboro BMXoAy po3nofinioBada TakTiB 16 3anucyetbca B Apyrui Tpurep 24. MNpu ubomy
TENMOoBUA MOPTPET poTopa He IKCYETLCS.

Ao X WwBMAKiCTb 06epTaHHA poTopa rigporeHepartopa CTa€ piBHOK HOMIHAMNbHIW, TO Ha Apyromy
BUXoAi Apyroro Tpurepa 24 3'9BNAETLCA CUrHan noriYHoro Hyns, Ha WOro neplioMy BUXOAI
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3'ABNAETLCH CUrHam norivyHOI OAMHULI, KM NOAAETbCHA Ha BXig nepwioro enemeHTta 16. B MmomeHT
obepTaHHs poTopa, KOMM BiH 3HAXOOMTLCA B YMOBHOMY MNOYaTKOBOMY MOMOXEHHi, KOAW 3 BUXOAY
AaTtdvka nonoxeHHs 13 Ta 3 Buxody Omnoka 3agaHHs NOMOXEHHA 4 chiBnagalTb, Ha BUXOAI NepLloro
LumdpoBoro komnapatopa 5 3'aBnsgeTbCA CUrHan forivyHol OguHULI, SKMM Yepe3 nepLumin enemMeHT | 6
BCTa@HOBIOETLCSA B OANHUYHWUIA CTaH NepLumi Tpurep 8. BHacnigok Lboro iMnynbcu 3 BUXo4y NepLioro
reHepartopa iMnynbciB 7 vyepes apyruin enemeHT | 9 noumHaloTb HagxoauTn B Bnoku, 3a AONOMOrO
AKNX POPMYETLCSA TEMSOBMWIA NOPTPET HA eKpaHi BiAEOKOHTPONbHOro 6roka 26.

KopekTHiCTb BMMIiplOBaHHSA LWBMAKOCTI obepTaHHA poTopa rigporeHepartopa 3abesnevyetbcs
HaCTYyNHUM YMHOM. B MOMEHT MosIBU CurHany nOrivyHOi OAWHWULI Ha BuUXOAi MepLloro LUndgpoBoro
Komnapatopa 5 Ha Buxofi AndepeHuiloloyoro enemeHta 3 3'9BNSETbCSA KOPOTKUM iMMYMbC, SKUM
BCTaAHOBMIOETLCS Y NOYATKOBE MOMOXEHHS po3nogintoBay TakTiB 16. B Len momeHT yepes enemeHT Hi
12, yeTBepTun enemeHT | 15 3akpmBaeTbCS | Nogaya iMMNynbCiB 3 APYroro reHepartopa imnynecis 14 B
posnogintoBay TakTiB 16 6nokyeTbca. [licna 3aBeplueHHsT iMNynbCy 3 BUxody AncepeHLiloyoro
enemeHTa 3 poboTa posnofinioBaya TakTiB 16 po3NOYMHAETBCHA crnoyaTKy. Taka Jis 0o3Bonsae
YHUKHYTM cUTyauil, Konn B nepwmnin perictp 17 3 gatymka nonoxeHHs 13 3anucyetbcs Kon, SKNin mae
3Ha4yeHHs, 6nNn3bke 0O MaKCMMarbHOro, a B Apyrnh perictp 18 3anucyeTbcsa kog, 3HAYEeHHS SKOro
gewo Oinbwe 3a noyatkoBe. O4yeBMAHO, WO MpU LbOMY OOYMCNEHHSA LWBMAKOCTI poTopa
rigporeHepartopa 0yae HEKOPEKTHUM.

B 3anexHocCTi Big KyTOBOI LUBMAKOCTI obepTaHHA W poTopa rigporeHepatopa BubpaHa 4vactoTa
dopMyBaHHsi iMMynbCiB fi  nepworo reHepaTopa iMNynbCiB, WO MOB'I3aHO  CMiBBIAHOLIEHHAM
fi/n=w/(211-M), 4e m=360°/3, B - MiHiManNbHUI CeKTOp NOBEPXHi POTOpa, WO NoTpanfse B none 30py
iHppavyepBOHOro NpuMaya 2,n - koeilieHT gineHHa ainbHuka vyactotn 10, Wo BignoBigae KinbKoCTi
oKpemux iHpadyepBOHNX CeHCopiB iHdpadepBoHOro npunmada 2. OTxe, 3 yacTtotot fi/n, npu
HOMiHanbHIN WBWAKOCTI obepTaHHA poTopa, Ha BMXOAi AinbHuKa Yactotn 10 3'aBnsioTbes iMNynbeu,
AkMMuK QikeytoTbes y BydepHomy perictpi 11 Ha 4Yac AT=n/f1 eneKkTpu4Hi curHann B aHaroroBomy
BUMMAAI 3 BUXOAIB N OKpeMux iHppavyepBOHMX CEHCOPIB iH(bpavyepBOHOro npurmada 2. AMNniTyan Lmx
curHanis NpPonopLinHi TemnepaTtypi enemMeHTapHuX AiNAHOK NOBEPXHi 06'ekTa (KINbKICTb TaKMX AiNSAHOK
N=n-m). KomyTtatopom 25 34iNCHI0ETBCA 34nTyBaHHA iHGopMmaLii 3 6ydepHoro perictpa 11 3
HaCTYNHUM i NEPETBOPEHHSIM i3 NapanenbHOro Buay NpeacTtaBneHHs B nocnigoBHuii. CopmMoBaHuit
TakuM YMHOM CUrHan 3 BUXOAy KomyTaTopa 25 noTpannsie Ha BXig BigeoKOHTpOsibHOro 6roka 26.

leHepaTop Hanpyrn 31, nepwuin 29 Ta gpyrmn 30 kepoBaHi nigcuntoBadi i 6nok nam'aTi 27
npusHadeHi ans opmyBaHHS CUrHaniB PO3ropTKX BiA€OKOHTPOsIbHOro 6noka 26. CurHan yactoToto fi,
Lo nocTtynae Ha BXxig reHepaTtopa Hanpyru 31, Ha Buxodi npunumae ctyniHdyacty dopmy (MICTUTb n
ckragoBsmx) i nogaeTtbcs Ha Bxogu nepuoro 29 i gpyroro 30 KepoBaHMX MigcunioBadiB, koedilieHT
NiOCUNEHHST AKX 3afaeTbCa BUXiOHWMWU curHanamm ©noka nam'sti 27. MNpu ubomMy koedilieHTn
nigcuneHHs nepworo 29 Ta gpyroro 30 kepoBaHWX MigcUNOBaYiB 3a4aloTbCH TakK, WO Ha iX BUXodax
dopmyoTbCa curHanu, nponopuidHi Rising; Ta Ri-cos@; BignosigHo, ae Ri - pagiyc, (B - kyT
KOOpOWHATW enemMeHTapHoi [AinNsHKW MNOBEpXHi poTopa B MNONSAPHIA CUCTEMI KOOpAuHaT, LWo
00yMOBMEHO curHanamm 3 gatyuka nonoxeHHs 13. MNpu ybomy I=0,n , j=0m .

Ha Bxig ©Onoka nam'dAti 27 curHanM HagXoAasiTb 3 MNeploro nidnnbHuka 28, kKoeddiuieHT
nepepaxyHKy siIKoro JopiBHIoe m. B pe3ynbTaTi Ha ekpaHi BioeoKOHTPONbHOro 6510ka 26 npu HasiBHOCTI
ofiHoro iHdopMaLiHOro curHany, OBOX CUrHarniB po3ropTkuM Ta curHany 3 Buxody AifbHWKa 4acToTu
10 popmyeTbCsa 300paxeHHs, WO BiANOBigae TEMMOBOMY MOPTPETY poTopa rigporeHepaTopa.

OuyeBMOHO, WO 3rigHO 3anpoMOHOBAHOrO anropuTtMy CKaHyBaHHSA poTopa rigporeHepartopa
3[INCHIOETLCA cnoYaTKy B3A0BX Aeskoro pagiyca R;j. Konu 3akiH4eHO ckaHyBaHHS N TOYOK, LLO nexaTb
Ha pagiyci Rj, 30iACHIOETLCA CKaHyBaHHA N TOYOK, WO nexatb Ha papjiyci Rj+1. Tak 3HaxoauTbeA
KpyroBa po3ropTka BCbOro TEM0BOro 306paxeHHs1 poTopa rigporeHepartopa B Npoueci Moro poboTu.

BumiptoBaHHsA pecypcy isonsuii potopa rigporeHepartopa, B 3aneXHOCTi Big TemnepaTypu BNy
Ha i30Msuito, 3a TENIIOBUM MOPTPETOM 3A4INCHIOETLCA Tak. OgHOYACHO aHarnoroBi CUrHanmM 3 BUXOLY
KomyTaTopa 25 noTpannstoTb i Ha BiOEOKOHTpPONbHMI 6nok 26, i Ha BXxig aHanoro-umMdpoBOro
nepetsoptoBaya 35, B AkOMy NO curHany 3 Buxody JApyroro ernemeHta | 9 3fiicHoeTbes iX
nepeTBopeHHs B LMdpoBui koa. o 3akiH4eHHI0 NepLUoro NepeTBOPEHHS B YETBEPTOMY LiMppoBOMY
komnapatopi 38 34iNCHIETLCA MOPIBHSAHHA LMAPOBOro KoAy 3 BMXOAY aHanoro-uudpoBoro
nepeTtsoptoBaya 35 Ta HyNbLOBOrO Koy, 3anucaHoro B YeTsepTomy perictpi 37. MNpu ubomy Ha BUXOAi
4eTBEPTOro LndpoBoro komnapatopa 38 3'aBMASETbLCA CUrHan fnoriYHOT OaUHULI, SKUM BiOKpPUBAETLCS
n'atui enemeHT | 36 i NO curHany 3 Buxogdy Agpyroro enemMeHta | 9 umdposuii Ko 3 BUXOAY aHanoro-
umdposoro nepetsoptoBada 35 sanucyetbcs B YeTBepTui perictp 37. MNMpn yeproBomy LMK aHanoro-
UMdpPOBOro MNepeTBOPEHHA Ha BUXOAi aHanoro-uuMdpoBoro nepetsoptoBada 35 3'ABNAETbCS
LMdpOoBUI KO, AKMIA MOPIBHIOETLCA 3 KOOOM, 3annucaHuM B 4eTBepToMy pericTpi 37. | akwo umdposui
KOO Ha Buxofi aHanoro-undpoBoro nepeteoptoBaya 35 nepeBuLLye Koh, 3anucaHuin B YeTBEpPTOMY
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perictpi 37, To BigbyBaeTbCca nepesanuc kody B 4eTBepTuh perictp 37. TakuM 4YMHOM B NPOLECI
aHanoro-uMdgpoBOro NepeTBOPEHHSA CUrHanis, WO BigNOBigalOTb Temnepartypi pisHUX To4ok ob'ekTa
OOCIiOXeHHs, B YeTBepTOMy pericTpi 37 30epiraeTbCsi Ko, L0 BiAMOBiAae HaMBULLIN Temneparypi
ob'ekTa gocnimkeHHs. No 3aBepLueHHO NoBHOro obepTy AocnigKyBaHOro o6'ekTa Ha BUXOAi APYroro
nivunbHuKa 32, koedilieHT gineHHa sakoro gopiBHoe N, 3'9BNSAETbCA iMMyNnbC, skuM iHdopmauis 3
YyeTBEPTOro perictpa 37 nepennucyeTbCcs B TPETiN pericTp 33 Ta BUBOAUTLCS Ha LUMAPOBUI iHOMKATOP
34. OpHo4vacHO uudpoBMIA KOA 3 BUXOAY TpeTboro perictpa 33 HagxoouTb Ha BXig undpo-
aHanoroBoro nepetBoptoBadya 39, BUXIOHWA aHaNoOroBu CuUrHan 4€KOro MOoAaeTbCsa Ha BXiA
nepeTBoptoBada Hanpyra-4actota 40. 3 Buxogy OCTaHHbLOrO MOCAIQOBHICTL iIMMYMbCIB NOCTyNae B
TPeTi NiumnbHUK 43 - NiYunbHYK BignNpaLbOBaHOrO pecypcy isonsuii potopa rigporeHepartopa, ska
HaKoNMU4YyeTbCA 3a KOXeH 06epT poTopa rigporeHeparTopa B nNpoLeci noro poboTu.

3ayBaxumo, Lo Temnepatypa B MicLi HarpiBy i3onsuii oOMOTKM poTopa rigporeHeparopa Moxe
3MiHIOBaTUCh, a, OTXXe, Byae 3MIHIBATUCh | YacToTa HAOXOMXKEHHS! iMNyNbCiB B TPETiA NiYMNbHUK 43,
fka 3aneXuTb BiA 3HA4YEeHHs aHanoroBOro CUrHany, WO BiAnMoOBi4ae TemnepaTypi enemMeHTapHOI
OiNSHKM  NOBEepxHi poTopa rigporeHepaTopa | NepefaeTbCa  3a JOMNOMOrOK  BignoBIgAHOMO
iHbpayepBOHOro ceHcopa.

Y BMNagKy, Ko pecypc poboTu isonsuii poTtopa, LWo 3anexuTb Big TemnepaTypu, BU4epnyeTbCs
UMdpoBMIA KOO Ha BUXOAI TPETLOrO NiunnbHUKA 43 gocsrae 3HaueHHs!, 3anncaHoro B 65oui 3agaHHs
pecypcy 42. INpu uboOMy Ha BMXOA4i N'ATOro LMcpoBoro KomnapaTtopa 44 3'aBnsaeTbCA CUrHan norivyHol
OAVHULIi, SIKUM BMMUKAETbCS iHOMKATOP 45, WO CBig4nTb NpPo BUYepnaHHs pobo4voro pecypcy isonsauii
poTopa rigporeHepaTopa.

®OPMYJIA KOPUCHOI MOLENI

MpucTpin ans 6e3KOHTaKTHOro BUMIPIOBAHHS pecypcy i3onsuii poTopa rigporeHeparopa, Wo MIiCTUTb
00'ekTMB, [OBa reHepatopu iMMNynbCiB, AINbHMK 4acToTW, 4YOoTUpWU enemeHTn |, Tpu undpoBMX
KoMnapaTtopu, OaT4MK NOMOXEHHS, BNOK 3adaHHA MOMOXKEHHS, pPO3MnointoBay TakTiB, ABa pericTpu,
umdpoBuMIA cymaTop, ABa Tpurepwn, 6Nok 3agaHHsA WBUMAKOCTI, iIHANKATOP, N OKPEMUX iHppaYepPBOHMX
CeHcopiB iHpavepBOHOro npuiMada, komytatop, OydepHui perictp, Nepnin NiYMnbHUK, OBa
KEpOBaHUX  MiACWMOBaYi, BiAEOKOHTPOSbHUI  Onok, reHepaTop Hanpyru, 6nok nam'aTi,
andbepeHuitoounin enemeHT, enemeHT HI, npyuyomy Buxig AinbHWKa 4acTOTK MIQKMOYEHM OO BXOAIB
BydepHoro perictpa, NepLioro niYnnbHWKa Ta 40 NepLUOro BXOAY BiA€OKOHTPOMbHOro 6noka, apyrmn
Ta TpeTih BXOAW £KOro 3'€dHaHi BIiANOBIAHO 3 BMXOA4aMW MepLioro Ta ApYroro KepoBaHUX
nigcunoBadis, NepLli BXOAW AKUX NiOKMOYEH O BUXOAY reHepaTopa Hanpyru, a Apyri Bxoau 3'egHaHi
BiAMOBIAHO 3 Nepwum Ta Apyrum Buxodamu 6noka nam'ati, BxigHa undpoBa LMHa SKOro NigknioveHa
A0 BUXIOHOI UMMPOBOI LIMHW MEPLIOro MNiYMrbHUKA, YeTBEepPTUW BXi4 BiAEOKOHTPOMbHOro 6rioka
3'egHaHMi 3 BUXOOOM KOMyTaTopa, BxigHa uudpoBa LMHa SKOro nigkrnoyeHa 4o BUXIAHOT UMdpoBoi
WuHK OydepHoro perictpa, BxigHa LUMpPOBa LWMHA HAKOro 3'€gHaHa 3 BMXO4AMM N OKPEMMX
iHppa4yepBOHNX CeHcopiB iHdpa4YepBOHOro MpurMaya, BMXigHa UMdppPoBa LWKHA Onoka 3agaHHs
NONOXeHHs 3'edHaHa 3 NepLUo BXIAHOK UUMPOBOIO LUMHOK MepLioro unudpoBoro komMnapaTopa,
apyra BxigHa uudpoBa LWKMHaA SKOro pas’oM 3 BXiAHUMW LUMPOBUMUM WIMHAMW MEpLIOro Ta ApYyroro
pericTpiB nigkmntoYeHi 4o BMXIiAHOT LMAPOBOT WNMHM AaTynKa NOSIOXKEHHS, BUXi4 nepLllioro umndgpoBoro
Komnaparopa 3'e4HaHui 3 NepLmnm BXOAOM MepLloro enemMeHTa |, Apyrni BXig, SKoro nigknioYeHun fo
nepLuoro Buxoay Apyroro Tpurepa, a Buxia 3'€fHaHUi 3 nepLivM BXOAOM MepLloro Tpurepa, Apyrum
BXifl IKOro NiAKMYEHNA [0 ApYroro BUXody Apyroro Tpurepa, gpyra BxifHa uudposa LwmHa apyroro
uucppoBoro komnapartopa nigkrnoyeHa A0 BUXIAHOT UUPpoBOI WKMHM Broka 3afaHHs LIBMAOKOCTI, a
neplua BxigHa umMdposa LWWHa 3'€4HaHa 3 BUXIQHO LUM@POBOIO WNHOKW LMdpOoBOro cymaTopa, nepLia
i Apyra BXigHi uMdpPOoBI WMHM AKOrO MigKIIOYEeHi BigNOBIOHO A0 BUXIOHMX LMMPOBUX LWMH NEepLloro Ta
OpYyroro pericTpis, BXoaAu AKuX 3'€HaHi BiANOBIAHO 3 MepLlnM Ta ApYrMM BMXOA4amu po3noAinioBaya
TakTiB, TPETIN BMXig AKOro MigKMOYEeHUn OO APYroro BXOoAy Apyroro Tpurepa, BUXiaHi unudpoBi LWKHK
nepLloro Ta Apyroro pericTpiB 3'eQHaHi BiONOBIOHO 3 NepLUOKd i APYrol BXiAHUMU LMDPOBUMU
LWMHaMn TpeTboro UMdpoBOro KoMnapaTopa, BMxig 9Koro NigkniovYeHnn 4o NepLloro BXoAy TpPeTboro
enemeHTa |, Apyruin BXia SKOro 3'eQHaHWA 3 BMXOOOM APYroro UmMcpoBOro kommnapartopa, a BuUXifg
NigKIoYeHnA OO NepLluioro Bxody ApYroro Tpurepa, BuXig neplioro tpurepa 3'egHaHui 3 nepLumm
BXOOOM [Jpyroro enemeHTta |, gpyrun BXig AKOro nigkmoYeHWn [0 BUXOLY MEepLloro reHepatopa
iMNynbciB, a BUXig 3'€eQHaHUn 3i BXxogamMu AiflbHMKa 4acToOTW, reHepatopa Hanpyru Ta KomyTtaTtopa,
BUXiA nepworo LmdpoBOro kKomnapatopa nigkniovYeHun o Bxody AMMEpPEHLioYoro enemeHTa,
BUXig AKOro 3'egHaHui 3 ApyrMM BXOAOM pO3nofifitoBaya TakTiB Ta 3i BxogoMm enemeHTta HI, Buxig
SAKOro NiAKMIYEeHNA A0 MNepLlloro Bxody 4YeTBepToro enemeHTa |, gpyruin BXig Skoro 3'€aHaHuin 3
BUXOAOM [pYyroro reHepartopa iMNynbCiB, a BUXi4 MigKIOYeHUn OO Neplloro Bxody posnogintosada
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TaKTiB, SKUMA BiAPI3HAETbLCA TUM, WO O00ATKOBO BBeAEHO ABa NiYWNbHWKW, ABa perictpu, Asa
umdpoBMx kKoMnapaTopu, uudpoBun iHOMKaTop, N'ATMW enemMeHT |,  aHanoro-uudgposun
nepeTBopiloBaY, UMPPO-aHarNoroBMn nNepeTBOpOBaY, MepeTBopioBaY Hamnpyra-dyactora, 6nok
YCTaHOBKM Hymns Ta OMok 3agaHHs pecypcy, NpyvyoMy BUXigHa LM@pOoBa LWMHA aHanoro-umdgpoBoro
nepeTBoptoBava 3'egHaHa 3i BXiOHOK LUMGPOBOKO LUMHOK YeTBEepTOro perictpa, BuXigHa umdposa
LWMHA SKOro nigknwyeHa [0 BXigHOT UMPpPOBOI WWHW TPeTbOro perictpa Ta A0 NepLuoi BXigHOI
LMdpPOBOI LWMHM YeTBEPTOro LMcpoBOro KomnapaTtopa, gpyra BxigHa LundpoBa LKHa SKOro 3'eaHaHa
3 BUXIQHO LIMPOBOIO LLMHOK aHanoro-umMgpoBoro nepeTsoptoBaYya, Apyrn Bxig n'atoro enemeHTa |
pasom 3 OpyrMM BXOOOM aHanoro-uvMdgpoBOro nepeTsoptoBaya Ta 3i BXOAOM APYroro nidnnbHUKa
NigKroYeHi 4O BUXoAy Apyroro enemMeHTa |, BuxigHa uudpoBa LIKHaA TPeTboro perictpa 3'egHaHa 3i
BXiAHOK UUGPOBOKD LWIMHOK UUPPOBOro iHAuKaTtopa Ta 3i BXiQHOK LMGPOBOIO LUWMHOW LMcpo-
aHanoroBoro nepeTBoOplOBaYa, BUXia AKOro NiaknoyeHni 4o BXo4y nepeTBopoBayva Hanpyra-4actoTa,
BUXiZ SIKOro 3'e€QHaHM 3 NepLUMM BXOAOM TPEeTbOro nidnnbHuKa, APYrin BXig SIKOro NiaknoyYeHun o
Buxody 6noka ycTaHOBKM Hyns, a BuxigHa umdpoBa WMHA 3'€gHaHa 3 OPYrow BXiOHOK LMEPOBOIO
LUMHOK M'ATOro LM(pPOBOro Komnapatopa, neplla BXxigHa uMdpoBa LUMHA SKOrO Migkn4veHa [o
BUXiAHOI UMGPOBOI WKMHKM Orioka 3afaHHsA pecypcy, a Buxig 3'€AHaHui 3i BXOOAOM iHOMKaTopa, BUXIA
4YeTBEPTOro UMGpPOBOro KoMnapatopa MigKMl4YeHnn OO NepLlloro Bxody n'atoro enemedta |, Buxia
SIKOro 3'eQHaHuMn 3i BXOOOM YE€TBEPTOro perictpa, BuXig ApYroro niYnnbHUKa NigKnYeHnin 4o Bxoay
TPeTboro pericTpa, BuxigHa undpoBa LWmMHa aHanoro-undgpoBoro nepeTsopioBaYa 3'egHaHa 3 Kornamu
EOM.
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