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(57) Pedpepar:

MpucTpin ans TennoBi3iNHOrO AiarHOCTYBaHHS poTopa rigporeHepaTopa, Wo MIiCTUTb 00'ekTuB, ABa
reHepaTopu iMNynbCiB, AINbHUK 4acToTW, N'ATb enemeHTiB |, Tpu UnudpoBnx KoMnapaTtopu, OaTyMK
MONOXEHHs, OMNOK 3agaHHsS MONOXEHHS, PO3NOAINbHUK TaKTiB, ABa pericTpu, uudgposui cymaTop,
4YOTMPK TpUrepu, 60K 3agaHHA LWBUOKOCTI, MEPLUMIA IHAUKATOP, N OKPEMUX IHPPAYEPBOHUX CEHCOpPIB
iHppadepBoHOro npuiMaya, OnoOK nNiAroTOBKM AaHuX, KOMyTaTop, OydepHun perictp, nepLumn
NiYnNBHUK, OBa KEPOBaAHUX MiACMMOBaui, BiAEOKOHTPOMbHUI BMOK, reHepaTop Hanpyru, 6ok nam'aTi,
OudpepeHuitolounn enemeHT Ta enemeHT HI. Buxig AinbHUKa 4acTtoTyM NigKMOYeHUA OO BXOAy
OycbepHoro perictpa Ta 4O NEPLUOro BXOAY Bif€OKOHTPONbHOro 6noka. [pyrun Ta TpeTin BXogm sIKOro
3'eQHaHi 3 BUXO4aMu MepLloro Ta Apyroro KepoBaHUX MigcuroBadiB, NepLli BXOAM SKUX MigKMoYeHi
00 BMUXOAy reHepaTopa Hanpyri. a apyri Bxoau 3'egHaHi, BignosigHo, 3 nepLinM Ta gpyrum Buxogammu
O6noka nam'siTi, BXigHa UMdPOBa LUIMHA SKOro NiAKMYeHa A0 BUXIAHOI LMGPOBOI LUIMHU MEepLIoro
niynnbHUKa. YeTBepTuii BXig BiO€OKOHTPONbHOro 6i0Kka pas3oM 3 nepLuvMMm BXoAoM 6roka niaroToBku
JaHnx 3'egHaHO 3 BMXOOOM KOMyTaTopa. BxigHa umdpoBa LuMHA SKOro nigkniwoyeHa Ao BUXigHOT
uncpoBOI LWMHK BydepHOro perictpa, BxigHa undpoBa WnHa SKOro 3'egHaHa 3 BUXo4amm N OKPEMMX
iHppadepBOHUX ceHcopiB iHpayepBOHOro npurmMada. Buxig 6noka nigrotoBkn AaHMX NigKNIOYEHN B
kona EOM. BuxigHa uudpoBa wuHa 6Gnoka 3agaHHs MNOMOXEHHS 3'egHaHa 3 NepLlol BXiQHOM
LMpPOBOIO LLIMHOI NepLlloro LndpoBoro kKomnaparopa. Apyry BxigHy LM@pPOBY LUNHY KOO pa3oMm 3
BXIQHUMW LMDPOBAUMW LUIMHAMM NEPLUOro Ta APYroro pericTpiB MigKMYeHo OO0 BUXiAHOI LUndpoBoi
LWUMHM JaTyuka MOMOoXeHHS, BUXi4 nepLllioro umdpoBoro Kkomnaparopa 3'eqHaHuin 3 nepwnm BXonoM
nepLioro eriemeHTa |, opyrun BXxig AKOro NigkNIOYeHnn Ao NepLLIoro BUXoAy APYroro Tpurepa, a Buxig
3'eQHaHM 3 MeplMm BXOOOM MEepLioro Tpurepa, APYrvi BXif SKOro pasom 3 BXOAOM MepLloro
iHOMKaTopa MigKnioYeHo OO0 ApYyroro BMXOAY ApPYroro Tpurepa, nNeplmi BXig sKoro 3'€dHaHuin 3
BMXOAOM ApYroro LMpoBOro komnapaTopa, Apyra BXxigHa umdpoBa LUMHA SIKOro nigknioveHa Ao
BUXIAHOT LUM(POBOI LWMHK Groka 3agaHHs LWBWAKOCTI, a neplua BXigHa uMdpoBa WMHA 3'egHaHa 3
BUXIAHOO UMPOBOIO LIKHOW LMEPOBOro cymartopa, nepwa i gpyra BXigHi LMEPOBI LUMHU SKOrO
nigknioYeHi, BignoBigHO, A0 BMXIOHUX LUMEPOBUX LUMH NEPLUOro Ta APYroro PericTpiB, BXOAW SAKUX
3'egHaHi, BigNoBIigHO, 3 NepwuMm Ta ApYrMM BUXOOaMW PO3MOAifbHMKA TaKTiB, TPETin BuMXig SKOro
nigKNioYeHnin 0 Apyroro BXOAY OpYroro Ttpurepa, Buxig Apyroro enemeHTa | 3'egHaHun 3 gpyrum
BXOOOM Grioka MmigrotToBKU OaHUX, BUXIA MEpLIOro Tpurepa MigknioYeHun o NepLloro BXxody Apyroro
ereMmeHTa |, gpyryi BXxig sIKoro 3'eqHaHWiA 3 BMXOAOM MEpPLUOro reHepaTtopa iMnyneciB, a BuUXig
nigKknioYeHMin 4o BXOAiB AiNbHMKA 4acTOTW, reHepartopa Hanpyrn Ta KomyrtaTtopa. BuxigHi umndposi
LUMHM NepLUoro Ta ApYroro pericTpiB 3'eQHaHi, BiANOBIAHO, 3 NepLUOt0 | APYrot BXIAHUMU LU pOBUMHA
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LUMHaMK TPETLOro LMdpOoBOro kKomnaparopa, NepLuvi i Apyrun BUXoamu SKOro NiakmnoYeHi, BignosigHo,
00 nepLmx BXOoAiB TPETbOro i YeTBEPTOro Tpurepis, Apyri BXOAW skuX 3'€AHaHi 3 TpeTiM BMXOOOM
po3nofinbHMKa TakTiB, a BUXOAWM NiAKMOYEHi, BiANOBIOHO, A0 NepLUMX BXOAiB TPETbOro i YeTBepToro
enemeHTiB |, Apyri BXogu sKMx 3'egHaHi, BignoBigHO, 3 BMXOL4OM [AiNbHWKA 4acTOTW, BUXI4 Opyroro
reHepaTopa iMNynbCiB 3'€eAHaHN 3 NepLMM BXOAOM M'ATOro enemMeHTta |, Buxig SKoro nigknoveHumn
0O MepLloro Bxody po3nofinbHuka TakTiB. Buxig nepworo umMdpoBoro komnapatopa 3'egHaHuin 3i
BXOAOM ANMEPEHLIOIYOro enemMeHTa, BUXig SKOro NigkmioveHnn 4o APpYroro BXody po3noAifibHUKa
TakTiB Ta g0 BXoay enemeHTta HI, Buxig akoro 3'€egHaHuin 3 gpyrMm BXOOOM N'ATOro enemedta |.
[onaTtkoBo BBeAEHO KoMMapaTop, LUOCTMMA enemMeHT |, ABa niunnbHUKKW, YeTBepTU LudpoBun
koMmnapatop, 6nok 3agaHHs Bibpauii Ta gpyrui inankaTop. Buxig komytatopa 3'egHaHui 3i BXOAOM
KoMnapaTopa, BUXig sIKoro nigknioveHun 4o TpeTbOoro BXOAy LOCTOro enemMeHTa |, opyrum Bxig sikoro
3'eQHaHN 3 BUXOL4OM JifbHMKA 4acToTW, a NepLuni BXig NigkniovYeHun OO0 TpeTbOoro Bnuxony Apyroro
niynnebHuka. MNepwwni i gpyrmi Buxogm Akoro 3'efHaHi, Big4NOBIAHO, 3 MepwMM Ta APYrMM BXodamu
nepLloro niYnnbHWKa, a NepLuvMn Ta ApYruin BXoAW MiOKMtOYeHi, BiAnoBigHO, OO BMXOAiB TPETbOro i
yeTBepToro enemeHTiB |. Buxig nepworo niyvnbHuMKa 3'egHaHWMiA 3 OPYrMM BXOAOM TPETbOro
NiYMnbHMKa, Neplwnin BXig SIKOro NigknovyeHnin 4o BMXOQY LLOCTOro enemMeHTa |, a suxigHa umdpposa
lWMHa 3'edHaHa 3 NepLUo BXiAHOK LMGPOBOK LWMHOK YeTBEPTOro LMGPOBOro Komnapartopa, apyra
BXigHa umdpoBa WMHA SKOro MigknoveHa A0 BUXIAHOI LUMpPOBOi WKNHKM Grnoka 3agaHHsA BibOpauii, a
BUXig 3'eQHaHUN 3i BXOQOM OpPYroro iHgukaTopa.

rST=r P
s
.
i 1 |
'Gl
=2
f o
! |
| 2
S ———
|
e 5
, S Y a
) » ' .
3 :&|
llEI 7 B
G >
— e i i
B3I1 A s| THA 9
by = ] & | 4L
B | - rR 8 > 28
[ 13 17 o 1 i o[ bl 29
122 ||| an | &
RG Np ol TISLE é
A< - 26
21 —L._D T ~ 20 EOM
#”‘ "’:3 - +Hc| 24
oy 16 . A -1 27
14 —> RG & - ol THF
s PL1s PT
o ZOB 30
B3LL 22 +c J
250 :
I
31 c:‘,}z > Y% ol
BI1 r CT ol CT
34
3 35 & 36
[}

B3B B 42




10

15

20

25

30

35

40

45

50

55

60

UA 160246 U

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 6e3KOHTAKTHOrO BUMIPHOBAHHSI TeMMepaTypu poTopa rigporeHeparopa
[MaTeHT YkpaiHn Ne 80567, MIK GO01K 13/08, 6ton. Ne 11, 2013], wo MicTuTb 06'€KTUB, AiNbHUK
yacToTu, BMXig SKOro nigkniodeHnn go Bxopy OydepHoro perictpa Ta OO NepLIoro BXOAy
Bi[JEOKOHTPONBLHOrO OfoKa, ApYrMi Ta TPETin BXOAM SIKOro 3'eAHaHi 3 BUXO4aMu MEepLUOro Ta Apyroro
KepoBaHWX MnigcunioBayiB, nepLui BXOAW SKMX MiOKNHOYEHI OO0 BUXOAY reHepartopa Hanpyru, a apyri
BXoAM 3'eQHaHi BignNoBigHO 3 neplivMM Ta Apyrum Buxodamu 6noka nam'aTi, BxigHa umdpoBa LnHa
SIKOro Nigkmno4YeHa A0 BUXIOHOT LMAPOBOI LUNHU MiYWNbHMKE, YeTBEPTUN BXid BiQEOKOHTPOMbLHOro
6noka pasom 3 nepwum Bxoaom 6Gnoka NiAroToBKM AaHUX 3'€4HaHi 3 BMXOAOM KOMyTaTopa, BXigHa
umMdpoBa LIMHA SKOro MigknioYeHa A0 BUXIAHOI UudpoBoi WnHW BydepHoro perictpa, BXigHa
umMdpoBa WMHA SKOro 3'edAHaHa 3 BUXOA4aMM N OKPeMUX iHppavyepBOHMX CeHcopiB iHppavyepBOHOro
npunmMaya, Bmxia 6rnoka niarotoBkM gaHuX nigknioveHnn B kona EOM, BuxigHa undposa wnHa 6noka
3a[laHHA MNONOXEHHA 3'edHaHa 3 NepLluod BXIAHOKW UUMPOBOIO LUMHOK MNepLioro umgpoBoro
KoMnapartopa, gpyra BxigHa LUndpoBa LKMHA SKOro pasom 3 BXiAHUMU LMOPOBUMUN LLMHAMM NEPLLOro
Ta OpYyroro pericTpiB NigkmnoveHi 40 BUXIQHOI LMAPOBOI LWMHM AaTyYMKa NOMOXKEHHS, BUXiO NepLuoro
umMdpoBoro komnapaTtopa 3'egHaHMn 3 NepLUMM BXOOOM MEpLIOro enemeHTa |, apyrum BXig sIKOro
NigKIOYeHnA 00 NepLloro BUXo4y ApYyroro Tpurepa, a BuXig 3'eQHaHuii 3 neplunm BXOAOM MepLloro
Tpurepa, Opyrui BXig SIKOro pasoMm 3 BXOAOM iHAMKaTopa NigknioYeHi OO Apyroro BUXOAY OpYroro
Tpurepa, nepLmmn Bxig SKoro 3'€AHaHnn 3 BUXOAOM APYroro uMdpoBOro komnapatopa, gpyra BxigHa
uucppoBa WKHa AKOro MigkmnoYeHa Ao BUXIAHOI LmMdpoBoi WnHM Brnoka 3agaHHs WBWAKOCTI, a nepwa
BXiAHa uudpoBa LWKMHA 3'egHaHa 3 BUXIAHOK LUUMPOBOK LUMHOK UMppPOBOro cymaTtopa, nepia i
apyra BXigHi UMpOoBI LWMHK SKOro MiAKMOYEHi BiANOBIAHO A0 BUXIAHMX LUMPOBUX LUMH MEpLIoro Ta
APYroro pericTpis, BXoAu Akvx 3'€dHaHi BignosigHO 3 nepwuM Ta Apyrum BUXOZ4amu PO3NOAintoBaya
TaKTiB, TPETIil BUXiA SAKOro NigKNOYeHNn 4O ApYroro BXOAY ApYroro Tpurepa, Buxig Apyroro enemMeHta
| 3'egHaHun 3 OpyrMM BXoAOM Onoka nNiAroTOBKM AaHMX, BUXiA MEpLIOro Tpurepa nigkrodeHuin Oo
nepLUoro Bxody Apyroro enemMeHTa |, opyrum BXig SKoro 3'€HaHUi 3 BUXOOOM MepLUOro reHepaTopa
iMNynbCiB, a BMXig NigKMOYEHMIA OO BXOAIB AiflbHMKA 4acTOTW, reHepaTtopa Hanpyrm Ta KkomytaTopa,
BUXiOHI UMGPOBI LIMHM MNEpLIOro Ta APYroro pericTpiB 3'egHaHi BignoBigHO 3 MNepLlol i Apyroto
BXiQHUMU UMPOBUMM LLUMHAMWN TPETLOro LMdPOBOro kKoMnapatopa, nepLunni i apyruim BUXogm sikoro
nigKkmnoYeHi BignoBigHO A0 NepLumnx BXOAIB YETBEPTOro i M'ATOro Tpurepis, ApYri BXOAM SKMX 3'€QHaHi 3
TpeTiM BUXOOOM pO3MNoAisfitoBaya TaKTiB, a BUXOAWM MiOKMOYEeHi BiANOBIQHO OO0 nNepwmnx BXOAIB
yeTBepTOro i N'AToro enemeHTiB |, Apyri BXoAM SKkux 3'egHaHi BigNoOBIOHO 3 BUXOAOM [AiNbHWKa
4acToTW, a BUXOAM MigKMYeHi BigNoBigHO 40 MepLloro i Apyroro BXo4iB NidnsibHUKA, BUXI4 NepLloro
LumdpoBoro Komnaparopa 3'egHaHuMiA 3 MeplimMm BXOOOM TPeTbOoro Tpurepa, OPYrun BXif SIKOro
NiAKIIOYeHUA O YeTBepToro BMXody po3nofinioBadva TakTiB, a BuXig 3'€QHaHUA 3 neplimMm BXOAO0OM
TpeTboro enemeHTa |, Apyrnin BXig SIKOro NigknoyYeHnn o BUXody APYroro reHepartopa iMnynbCeiB, a
BUXig 3'eQHaHUI 3 BXOAOM pO3rnogintoBaya TakTiB.

"onoBHMM HeZoMikOM AaHOro NPUCTPOKO € Te, WO BiH HE A03BOMSE BMMIptOBaTK pagianbHe 6utTa
poTopa rigporeHepaTtopa B npoueci horo poboTu, OcCKiNbKkM rigporeHepatop € chneuudivHow
€IeKTPUYHOI MaLUMHOK 3aKPUTOrO BMKOHAHHS, L0 YCKIMAAHI0E JOCTYN A0 MOro 06epTOBNX YAaCTUH.

Ak aHanor BuMOpaHO nNpuCTpiN Ana OGEe3KOHTaKTHOrO BUMIPKOBAHHS TemnepaTtypu poTopa
rigporeHepatopa [[NateHT YkpaiHu Ne 109069, MIMK GO1K 13/08, 6ion. Ne 15, 2016], wo mictutb
o0'ekTMB, [OBa reHepaTopu IiMNymnbCiB, AiNbHUK 4YacToTW, N'ATb enemeHTiB |, Tpn uncdpoBmux
KOMMapaTopu, AaTyMK MOMOXEHHS, 6NMOK 3a4aHHA MOJIOXKEHHS, PO3MNOoAintoBay TakTiB, ABa pericTpu,
uMdpoBMIN cymaTop, YoTMpK Tpurepwn, 6NoK 3agaHHs LWBUAKOCTI, iHAMKATOpP (B NoganblloMy - nepLunn
iHOMKaToOp), N OKpemux iHPpPavYepBOHNX CEHCOpIB iH(PaYepBOHOro npurMmada, GroK MiaroToBKuU
AaHux, KomyTatop, OydepHun perictp, niymnbHUK (B nodanblioMy - MNepLliuMi MiYUnbHUK), ABa
KEepoBaHUX  NiACWMOBaYi, BiOEOKOHTPONbHWI  OnOK, reHepatop Hanpyru, Onok nam'ari,
andpepeHuioouunn enemMeHT Ta enemMeHT HI, npuyomy Buxia AinbHUKa 4acToTU NIAKMYEHUA 0 BXoOY
OydepHoro perictpa Ta 40 NepPLUOro BXOAY BiJEOKOHTPONbHOro 61oka, ApYyrMin Ta TPETi BXOAN SKOro
3'eQHaHi 3 BUXOJ4aMu NepLUOro Ta ApYroro kKepoBaHUX NiAcKMoBaYiB, NepLUi BXoau SKMX MigKNOYEHi 0
BMXOAY reHepaTopa Hanpyru, a Apyri Bxoau 3'efHaHi BignoBigHO 3 neplivMm Ta Apyrum BuUxodammu
Onoka nmam'aTi, BXigHa uMdpoBa LIMHA AKOrO MNiAKMHYEeHa A0 BUXIAHOI LMAPOBOI LIMHM MEPLUOro
niynnbHWKa, YeTBEPTUIA BXig BiEOKOHTPONbHOro 6ri0ka pasoMm 3 neplnm BXOAOM Orioka MmigroToBKu
OaHuX 3'edHaHi 3 BMXOOOM KOMyTaTopa, BXigHa UM@pPOBa LUMHA SKOro MigKM4YeHa A0 BUXIGHOI
uuncpposoi wnHM BydepHoro perictpa, BxigHa uMdpoBa LWrHa SKOro 3'egHaHa 3 BUXO4aMM N OKpeMUX
iHpayepBOHMX CEHCOPIB iHpavepBOHOro NnpuiMada, Buxig 6noka nigrotToBkM AaHWX MiOKMTIOYEeHNA B
kona EOM, BuxigHa umdpoBa wWmHa OGroka 3agaHHSA MONMOXEHHS 3'eéQHaHa 3 MepLlol BXiQHOH
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LMpoBOIO LLINMHOK NepLuoro umndpoBoro Komnaparopa, apyra BxigHa umgposa WnHa SKoro pasom 3
BXiOHUMW UUPPOBMMM LUIMHAMK MEPLLOro Ta APYroro PericTpiB NiAKMYeHi Ao BMXIAHOT UMdpoBOi
LWMHW JaTymKa NONOXEeHHs, BUXiA neploro unudpoBoro komnapartopa 3'€4HaHui 3 neplmnm BXOAOM
nepLlioro enemeHTa |, agpyrmi Bxig SKoro nigkniovYeHnin 4o NepLioro BMXoay ApYroro Tpurepa, a suxig
3'eQHaHM 3 nepLiMM BXOOOM MepLloro Tpurepa, ApYrMin BXid SIKOro pasoM 3 BXOAOM MepLloro
iHOMKaTopa nigKn4YeHi OO Apyroro BUXOAY APYroro Tpurepa, nNepwun BXig SKoro 3'€egHaHun 3
BMXOOOM [pyroro LMEpPOBOro Komnapartopa, gpyra BxigHa uMdpoBa LUMHA AKOro NigknoyeHa Ao
BUXiAHOI LUMdPOBOI WNHM Ofoka 3agaHHs LUBMAKOCTI, a nepluia BxigHa umdpoBa wWuHa 3'egHaHa 3
BUXiOAHOK UMGPOBOID LUIMHOK LUUGPOBOro cymartopa, nepwa i gpyra BXigHi UM@POBI LUUMHN SIKOTO
NigKroYeHi BigNOBIAHO [0 BUXIOHMX UMGPOBUX LIMH NEPLUOro Ta APYroro PericTpiB, BXOOAU SKMX
3'egHaHi BigNoBiAHO 3 nepwyM Ta OpyruMm BMxXog4amu po3nofintoBadva TakTiB, TPETin BuUXig SKOro
NigKIOYeHnA 00 OpYroro BxXody ApPYroro Tpurepa, Buxig Apyroro enemexta | 3'egHaHuin 3 gpyrum
BX0OOM Ornoka niaroToBKM AaHWX, BMXiO NepLuoro Tpurepa MigkniovyeHun 0o NepLlioro Bxody Apyroro
enemeHTa |, gpyruin BXig Akoro 3'€eAHaHMM 3 BUMXOAOM MEPLUOro reHepatopa iMnynbciB, a BuXig
NigKNIOYeHNN 0O BXOAIB AiNbHWKA 4acTOTW, reHepaTopa HampyrM Ta KomyTtatopa, BUXiOHI LMpPOBI
LUMHX NepLUIoro Ta Apyroro perictpiB 3'e4HaHi BigNOBIOHO 3 NepLUok i ApYro BXigHUMU LMKOPOBMMN
LUMHaAMM TPETLOro LMGPOBOro KomnapaTtopa, Nnepwunin i Apyrui BUXoam SKOro nigknioYeHi BignosigHo
00 nepLmnx BXOAiB TPETbOro i YeTBEPTOro TpUrepiB, Apyri BXoau sikux 3'€dHaHi 3 TpeTiM BMXOOOM
poanogintoBada TakTiB, a BMXOAM MNigKMOYEHi BiANOBIAHO 4O NepLUMX BXOAIB TPETbOro i 4eTBepToro
enemeHTiB |, Apyri BXoAM SAKux 3'€dHaHi BigMOBIAHO 3 BMXOOOM AiflbHMKA 4acToTW, a BMXO4M
nigkmnoYeHi BignoBigHO 4O NepLUOoro i ApYroro BXo4iB NepLUOro niYvnbHKKa, BUXi4 ApYyroro reHepartopa
iMNynbCiB 3'egHaHM 3 NepwnM BXOAOM N'ATOro enemeHTa |, BUXig AKOro nigkmoYeHnin 4o NepLuoro
BXO4Y pO3noAinioBava TakTiB, BMXig nepwworo uucpoBoro komnapatopa 3'€QHaHUn 3i BXOAOM
AndepeHLioyoro eneMeHTa, BUXig AKoro nigkroyeHnin 4o Apyroro BXody po3nogintoBaya TakTiB Ta
Ao Bxoay enemeHTa HI, Buxig skoro 3'egHaHuii 3 gpyrum BXOAOM N'ATOrO enemeHTa |.

[[ONOBHUM HeJonikoM [aHOro NPUCTPOK € Te, WO BiH He [A03BONISiE BUMIpOBaTU TennoBui
NopTPET poTopa rigporeHepatopa B Npoueci horo poboTy 3 NoAanbLUIOK OUIHKOK PiBHS pagianbHOro
OnTTS poTopa, i3-3a BiACYTHOCTI MOXMMBOCTI JOCTYMNy OO MOro o6epToBMX YaCTUH, BPaxoByHUW, L0
rigporeHepaTop € cneumngivHo enekTpUYHO MaLLMHOK 3aKPUTOro BUKOHAHHS.

B ocHOBY KOpMCHOI Mogeni nocTtaBfneHa 3agada CTBOPEHHS MPUCTPOK ANs TensoBi3iiHOro
AiarHoCTyBaHHS poTopa rigporeHepatopa, B sSikOMy 3a paxyHOK BBEOEHHS HOBMX OrOKiB Ta 3B'A3KiB
MiXX HUMUK 3'ABNSETbCA MOXIMBICTb Ha NPaLIOYOMY rigporeHepaTopi 3a BUMIPIOBaHUM TEMNnOBUM
NnopTpeToM poTopa B MpoLecCi Moro obepTaHHA OLiHIOBaATU piBEHb pafianbHOro 6GuTTa poTtopa, Lo
[03BOIISE PO3LUNPUTU ADYHKLIOHAIbHI MOXIMBOCTI MPUCTPOIO.
lMocTasrneHa 3afjaya BUPILLYETLCA TUM, LLO Y MPUCTPIN ANSA TennoBi3inHOro AiarHOCTYBaHHA poTopa
rigporeHepartopa, WO MiCTUTb O00'ekTMB, ABa reHepaTopu iMNynbCiB, AINbHUMK 4YacToTW, N'sATb
enemMmeHTiB |, Tpu uMPOBUX KOMMNApPATOPM, LATUYMK MOSNOXEHHHA, ONOK 3af4aHHA MOMOXEHHS,
pO3noAinbHUK TakTiB, ABa pericTpy, unugpoBui cymaTtop, HYoTupu Tpurepu, 6ok 3agaHHs LWBMAOKOCTI,
nepwuin iHOMKaTop, N OKpeMux iHdpa4YepBOHMX CEHCOpPIB iH(payvepBOHOro npuinmada, 6nok
NigroToBKM OaHWX, KOMyTaTop, OydhepHUn pericTp, NepLunii MiYUNbHUK, ABa KEPOBAHWX MigcuntoBadvi,
BiJEOKOHTPONbHUIM ONOK, reHepaTop Hanpyrk, 6ok nam'aTi, AMdEPEHLIOIYNA ENEMEHT Ta ENeEMEHT
HI, npuyoMy BuXig OinbHMKA 4YacTOTM MigKMYeHUn Jo Bxody OydepHoro perictpa Ta 4O NepLuoro
BXOAY BiAE€OKOHTPONbHOro 6roka, Apyrni Ta TPEeTin BXOAU AKOro 3'€dHaHi 3 BMXO4aMM MepLuoro Ta
Opyroro kepoBaHUX MigcuNioBaYiB, NepLli BXOAM SKMX MiOKMOYEHi 0 BUXOAY reHepaTopa Hanpyru, a
Apyri BXoau 3'€AQHaHi, BiANoBiAHO, 3 NepwuM Ta ApyrMMm Buxodamu 6noka nam'ati, BXigHa umudposa
lWMHa €KOro nigknioveHa [0 BMXIOHOT UMPOBOI LUMHW MEpLIOro MiYunbHUKA, YEeTBEPTUMA BXia
BiJEOKOHTPONbHOro 6rioka pasoM 3 nepmm BXOAOM Onoka MigroToBkM AaHMX 3'€QHaHO 3 BUXOAOM
KOoMyTaTopa, BxigHa LM@pOoBa LWMHA SKOro MigkmyeHa A0 BWXiOHOI UUPOBOI WKWHKN BydepHOro
pericTpa, BXigHa umMdpoBa LWKMHA AKOro 3'‘egHaHa 3 BMXOO4aMW N OKPEMUX iHGpaYepBOHUX CEHCOPIB
iHppayepBOHOro npuiMaya, Buxig Gnoka niagroToBKM AaHUX NigknodeHun B kona EOM, BuxigHa
uncppoBa WwKMHa Onoka 3adaHHA MOMOXEHHS 3'€4HaHa 3 MEpPLUIOH BXiOHOK UUPOBOID LUMHOK
nepworo uUMdPOBOro kKomnapaTtopa, Apyry BXiOHY UMMPOBY LWWHY $KOrO pasoM 3 BXiOHUMWU
UMPOBMMY  LLIMHAMUW MNEPLUOro Ta ApPYroro pericTpiB MigkniovyeHo [0 BUXIAHOI LMAPOBOI LUNHK
JaTyuka MONIOXEHHd, BuMXig nepworo uMdpoBOro Komnapatopa 3'€4HaHUn 3 neplmMm BXOAOM
nepLuoro enemeHTa |, Apyrni BXif SKOro MigKNIOYEHMn 4O NepLUIoro BUXoAy Apyroro Tpurepa, a Buxig
3'eAHaHWM 3 nepwMM BXOAOM MepLloro Tpurepa, ApYruid BXif SKOro pasoM 3 BXOAOM MepLloro
iHOMKaTopa NIOKMYEeHO A0 OpYroro BUXOAY APYroro Tpurepa, nepwmin BXig sKoro 3'€dHaHui 3
BUXOAOM [OpYyroro UMpoBOro KoMnaparopa, gpyra BxigHa umdpoBa LWMHA SKOro nigkrnoveHa Ao
BUXiOHOI LMGPOBOI WNHM Onoka 3agaHHs LIBMAKOCTI, a neplia BxigHa umdpoBa WwuHa 3'egHaHa 3
BUXIAHOK UUGPOBOIO LMHOK LMEPPOBOro cymartopa, nepwa i gpyra BXigHi LMMPOBI LUWMHN SIKOrO



10

15

20

25

30

35

40

45

50

55

60

UA 160246 U

NigKoYeHi, BiANOBIAHO, A0 BUXIAHMX LMMPOBMX LUMH MEpLUOro Ta APYroro pericTpis, BXOAM SAKMX
3'egHaHi, BiANOBIAHO, 3 MepwuMm Ta OPYrMM BUXOZ4aMu po3nofinbHWKa TakKTiB, TPETIN BUXig sIKOro
NigKNIOYeHNn 0O ApYyroro BXody ApYroro Tpurepa, BuXxig Apyroro enemeHta | 3'egHaHuin 3 gpyrum
BXOOOM Orioka NiaroTOBKM AaHMX, BMXiO NepLuoro Tpurepa MigknioYeHnin o nepLuioro BXoay Apyroro
enemeHTa |, gpyrun BXxig Akoro 3'egHaHWn 3 BMXOOOM MEPLIOro reHepartopa iMnynbciB, a BuXig
NigKNIOYeHNN 0O BXOAIB AiNbHUWKA 4acTOTW, reHepaTopa HampyrM Ta KomyTtatopa, BUXiAHI LMpPOBI
LUMHW NepLloro Ta Apyroro pericTpiB 3'egHaHi, BiANOBIAHO, 3 NEPLUO i APYrol BXiAHMMU LMAPOBUMMK
LUMHaMK TPETbOro LM poBOro KoMmnapartopa, NepLuni i Apyrui BUXoam AKOro nNigKnoYeHi, BianosigHo,
00 nepLmx BXOAiB TPeTbOro i YeTBepTOro Tpurepis, Apyri BXOAM SKUX 3'€dHaHi 3 TPETiM BMXOOOM
po3nofinbHMKa TakTiB, a BUXOAM MiQKMOYEHi, BiANOBIAHO, OO NMEpLUMX BXOAIB TPETbOro i YeTBEPTOro
enemeHTiB |, gpyri BXoau SikmMx 3'eQHaHi, BiANOBIiOHO, 3 BUXOOOM AiNbHMKA 4acTOTW, BUXi4 OPYroro
reHepartopa iMnynbCiB 3'€eAHaHUN 3 NepLUMM BXOLAOM M'SATOro enemMeHTa |, BUxig sIKOro nigkntoyeHnn o
nepLUoro BXxoay po3nofinbHuka TakTiB, BUXi4 nepLioro LnudgpoBoro komnapaTtopa 3'€e4HaHun 3i BXOAOM
AnepeHuiloyoro enemMeHTa, BUXIa4 SKOro NiaKMYeHn 40 ApYroro BXxoay po3nodinibHWKa TakTiB Ta
0o Bxogy enemeHta HI, Buxig sikoro 3'egHaHmMn 3 OpyrMM BXOAOM M'ATOro enemeHTa |, 3rigHo 3
KOPUCHOK MOAEenNno, A04aTKOBO BBEAEHO KoMMapaTtop, LOCTUM enemeHT |, ABa NiYUIbHUKK,
yeTBEPTUN UMdPOBUIA KOMNapaTop, O6nok 3agaHHsA Bibpauii Ta gpyrun iHgukaTop, NpuyoMy BUXia
KomyTaTtopa 3'€eQHaHWM 3i BXOAOM KOMMapaTtopa, BUXi4 SKOro nigknioyYeHUWn [O TPeTboro BXOAY
wocTtoro enemeHTa |, gpyrmi Bxig skoro 3'egHaHui 3 BUXOAOM [LiNlbHMKA 4acToTW, a NepLinin BXxig
NigKNIOYEHNN OO TPEeTbOro BUXOAY OPYroro nivvrnbHMKa, NEpLUvi | Opyrmin BUXOAWM SIKOrO 3'egHaHi,
BiAMOBIAHO, 3 nepwuMm Ta APYrMM BXO4amu MepLIoro mnivunbHUKa, a Nepwun Ta APYrun BXOAM
NigKItoYeHi, BigNoBiAHO, A0 BMXOAiB TPETLOrO i YETBEPTOro enemMeHTIB |, BUXia nepLioro nivnnbHuKa
3'eQHaHMIA 3 OPYrMM BXOAOM TPETbOro MiYMnbHWKA, NEepLUMi BXi4 SKOrO NMiAKMYEHWA 00 BUXOAY
wocToro enemenTta |, a BuxigHa undpoBa WKHa 3'egHaHa 3 MEPLUOI0 BXIQHOK LMUMPOBOK LUNHOK
4YeTBEpPTOro LMgpoBoro KoMnaparopa, Apyra BxigHa uudgposa LWmMHa SKOro nigknioveHa Ao BUXIQHOT
LuMdpoBOI WNHM Brioka 3agaHHs BiOpalil, a Buxig 3'egHaHui 3i BXogoM APYroro iHankaTopa.

MpucTpin ana  TennoBi3iMHOro fgiarHOCTyBaHHS poTOpa  rigporeHepatopa MOSACHIETLCA
KPEeCNeHHsIM, Ha iIkomy 300pakeHa Moro CTpyKTypHa cxema.

Ha cxemi nokasaHo:
1 - o6'ekTuB;
2 - iHgpayepBOHUIA NPUNMaY, WO MICTUTb N OKPEMUX iHppaYEepPBOHMX CEHCOPIB,
3 - audbepeHLiYnn enemMeHT;
4 - BNoK 3aaHHS NOJTOXEHHS;
5 - nepwwnin LMpoBUIA KOMMNapaTop;
6 - nepwmn enemMeHr I;
7 - nepLUViA reHepaTop iMNynbLCiB;
8 - nepwwui Tpurep;
9 - Apyrnin enemeHrT |;
10 - ginbHKK YacToTK;
11 - 6ydbepHwuii pericTp;
12 - enemeHT HI;
13 - gaT4YnK NONOXKEHHS;
14 - gpyrumn reHepaTtop iMNyrnbCiB;
15 - n'aTtun enemeHT |;
16 - po3nogintoBay TakTiB,;
17 - nepwmn pericTp;
18 - gpyrun pericTp;
19 - undbpoBuIt cymaTop;
20 - 6nok 3agaHHsA LWBUOKOCTI;
21, 22 - TpeTin i Apyrui uMdpoBi KoMnapaTopwu, BIANOBIAHO;
23, 24, 25 - TpeTiin, YeTBEpPTUN | ApYrn Tpurepwu, BiaNoBIAHO;
26, 27 - TpeTin | YeTBEPTUI enemMeHTu |, BignosigHo;
28 - komyTarop;
29 - OnokK NigroToBKM AaHUX;
30 - nepwwnin iHOnKaTop;
31 - 6ok nam'aTi;
32 - nepwmnn nivYUneHUK,;
33 - BiAEOKOHTPONbHMUI BOK;
34, 35 - nepwun Ta opyrnin KepoBaHi nigcunoBavi, BignosigHo;
36 - reHepaTop Hanpyru;
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37 - Apyrnin NIYNNbHKK;
38 - komnaparop;
39 - wocTtun enemeHT |;
40 - TpeTin NIYUNBHUK;
41 - 6nok 3agaHHs Bibpauit;
42 - yeTBEPTUI LNMGDPOBUI KOMNapaTop;
43 - pgpyrvi iHOMKaTOp, MpUYoMy BUXi4 AinbHuka Yactotv 10 migkmiodeHun go Bxody OydepHoro
perictpa 11 Ta 0o nMepwloro BXoAdy BiAEOKOHTpoNnbHOro 6noka 33, OpyrMn Ta TPETii BXOOU SIKOro
3'egHaHi 3 Buxogamu nepworo 34 Ta gpyroro 35 KepoBaHMX MiACKMNIOBAYIB, MepLli BXOAM SIKUX
nigkrodeHi Ao Buxoay reHepatopa Hanpyru 36, a gpyri Bxogu 3'€f4HaHi, BignosigHoO, 3 neplum Ta
apyrum Buxogamu 6noka nam'aTti 31, BXigHa uMdpoBa LLMHA AKOro NigknyeHa Ao BUXigHoT unudpoBoi
LWMHM NepLioro nivymnbHWka 32, 4eTBepTUA BXiO BiOEOKOHTPOMbHOro 6noka 33 pasom 3 nepLuimm
BXoAoM Ornoka niarotoBku AaHux 29 3'egHaHO 3 BMXOAOM KomyTaTopa 28, BxigHa uMdpoBa LUMHA
SIKOro nigknoyeHa oo BUXigHoOI umdpoBoi WwnHu BydepHoro perictpa 11, BxigHa umdpoBa LMHA SKOro
3'egHaHa 3 BMXO4aMM N OKpemux iHhpayepBOHMX ceHcopiB 2.1-2.n iHpadepBOHOro npunmaya 2,
BMXia 6noka niarotoBku gaHux 29 nigknoveHun B kona EOM, BuxigHa umMdpoBa WnHa 6n1oka 3agaHHs
NONOXEHHS 4 3'eaHaHa 3 NepLlok BXigHOK LMGPOBOID LUMHOK NepLuoro umMdpoBoro Komnapartopa 5,
ApYyry BXigHy uMdpoBY LUMHY SIKOrO pa3oM 3 BXigHUMKU LMdpoBMMK LLMHaMK nepwloro 17 ta gpyroro
18 pericTpiB nigknoyeHo A0 BUXIQHOI UMAPOBOI LWMHM JaTyMKka MNOMOXEHHS 13, BMXigd nepLluoro
umMdpoBoro kKomnapaTtopa 5 3'egHaHnin 3 NepwnMm BXO40M NepLioro enemMeHTta | 6, opyruin Bxig sikoro
nigknoyYeHMn 0o neplioro Buxody Apyroro Tpurepa 25, a Buxiga 3'egHaHvMn 3 MeplwyMM BXOAOM
nepworo Tpurepa 8, Apyrui BXig SKOro pasoMm 3 BXO4OM nepLioro iHgukatopa 30 nigknoyeHo Ao
OpYroro BMXO4y Apyroro Tpurepa 25, neplmi BXig SIKOro 3'egHaHvii 3 BUXOAOM OPYroro LndpoBoro
KoMmnapartopa 22, gpyra BxigHa ungpoBa WwnHa SKoro NigknoveHa 4o BUXigHoi undpoBoi WnHM 6rnoka
3agaHHsa weuakocTi 20, a nepwa BXxigHa umdpoBa LWKHA 3'€4HaHa 3 BUMXiAHOK LMEPOBOIO LUMHOK
umdposoro cymatopa 19, nepwa i gpyra BXigHi UMGPOBI LUMHM SKOro MiAKNHOYEHi, BignoBigHo, Ao
BUXigHUX umdpoBmx WKNH nepworo 17 Ta gpyroro 18 pericTpie, BXogu Akux 3'eqHadi, BignosigHo, 3
nepwnm Ta Apyrum BUxXogamu po3noginbHuKa TakTiB 16, TpeTin BUXi4 SKOro nNigknoyYeHnin 4o apyroro
Bxody Apyroro Tpurepa 25, Buxig gpyroro enementa | 9 3'egHaHuii 3 gpyrum Bxogom 6rioka
NiAroToBKM AaHux 29, Buxig nepworo Tpurepa 8 niaknioveHnin 4o nepLlioro Bxoay Apyroro enemMmeHTa |
9, Apyrun BXig SIKOro 3'egHaHMin 3 BUXOAOM MEPLUOro reHepaTopa iMnynbCiB 7, a BUXig NigKnioYeHnin
A0 BxogdiB AinbHuka yYactotn 10, reHepaTopa Hanpyrn 36 Ta komyTaTopa 28, BMXigHi UMdpOoBi WNHK
nepworo 17 Ta gpyroro 18 pericTpis 3'€aHaHi, BiANOBIAHO, 3 NEPLUOIO | APYrow BXiGHUMN LMPOBMMM
LWMHaMK TpeTboro LM@POBOro komnapaTtopa 21, nepwuin i Opyrun BUXOOW SKOTO MigKMIOYEHI,
BiQNOBIOHO, OO MepLmx BXOAIB TPETbOro 23 i 4eTBepToro 24 tpurepis, Apyri BXOAW AKMX 3'€dHaHi 3
TPeTiM BUXOAOM PO3NOAiNbHMKA TakTiB 16, a BUMXO4M MiOKMNIOYEHi, BiAMOBIAHO, OO MepLuMx BXOAIB
TpeTboro 26 i uyetBeptoro 27 enemeHTiB |, gpyri BXxoan Skux 3'egHaHi, BiANOBIOAHO, 3 BMXOOOM
AinbHWka Yactotu 10, BMXig gpyroro reHepaTtopa iMnynbciB 14 3'€egHaHWi 3 nepwmnm BXOAOM M'ATOro
enemeHTa 115, BuUXig SKOro NIOKMOYEHWA OO0 MEepLIoro BXOAY pPO3nofinbHuKa TakTiB 16, Buxig
nepLioro uMdpoBoro KkoMmnapatopa 5 3'egHaHMK 3i BXOAOM AnUbepeHLioodoro enemeHTa 3, Buxig
AKOro NiAKMYEHUA 40 ApYroro Bxody po3nofinbHuka TakTiB 16 Ta 4o Bxoay enemeHta HI 12, Buxig
AKOro 3'egHaHWin 3 4pyruMm BXogoM n'atoro enemMeHTa | 15, Buxig komytaTtopa 28 3'eaHaHui 3i BXOAOM
komnapartopa 38, Buxig SKOro nigkmoYeHnn 4o TPeTbOoro BXOAY WOoCToro enemeHTa | 39, apyrmun Bxig
AKOro 3'€AHaHUn 3 BUXOOOM dinbHuka 4Yactot 10, a nepwmn BXig NigkniovYeHni o TpeTboro BUXOAy
OpYroro niynnbHvka 37, NepLuunn i apyrun BUXoamu SIKOro 3'eHaHi, Big4NoBigHO, 3 NepwuM Ta Apyrnm
BXO4AaMM MEPLUOro nidvnbHMKa 32, a nepLumin Ta Apyrun BXogu NigkmoYeHi, BignoBigHO, 40 BMXO4iB
TpeTboro 26 i yeTBepToro 27 enemeHTiB |, BUXig nepioro niynnbHuka 32 3'€gHaHuin 3 Apyrum BXo4oM
TpeTboro nidnnbHuka 40, nepwnin BXig AKOro MigknoyeHMn o Bmxody woctoro enemedta | 39, a
BUXigHa undpoBa WKHaA 3'€gHaHa 3 NEpLUOK BXiAHOK LMGPOBOD LUMHOK YeTBEPTOro LMdpOoBOro
Komnapartopa 42, gpyra BxigHa uncpoBa LmHa SKOro MigknioveHa 4o BUXigHOT uudpoBoi LWnHKU 6noka
3agaHHA Bibpauii 41, a BMXig 3'eAHaHWMi 3i BXOOAOM ApYroro iHaukaTopa 43, nosuuieto 1 nosHavyeHo
06'exTmB.

3anponoHoBaHWN NPUCTPIN NpaLoe HACTYNHUM YNHOM.
Mpu nopayvi HanpyrM >XMBMEHHs nepwwuid 7 Ta Apyrmn 14 reHepartopw iMNynbCciB NOYMHAOTb
dopmyBaTu BIgNOBiAHI NocrnigoBHOCTI iMnyneciB. [1OTiK iHpaYepBOHOro BUMPOMIHIOBAHHSA, KWW
CTBOPIOETLCH MOBEPXHEI pOTOpa rigporeHepaTopa, Wo 3HaX0AMTbCS Ha OesKin BigCTaHi Big ONTUYHOI
CUCTEMU MPUCTPOLO, NoTpannsde yepes 06'ekTMB 1 Ha MiHiNKy N OKpeMux iHppavyepBOHUX CeHcopiB 2.1-
2.n iH(ppa4yepBOHOrO Mpunmaya 2, po3TalloBaHWMX B3OOBX pagiyca potopa. OyeBugHoO, WO npwu
obepTaHHi poTopa rigporeHepaTopa B KOXXEH MOMEHT Yacy B nose 30py iHppa4yepBOHOro npunmMaya 2
noTpannse nuwe dparMeHT NoBepxHi B3AOBX papgiyca potopa. OTpuMyoumn parMeHTy TENroBoro
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300paxeHHsl, MOXHa nobyayeBaTm TennoBui MOPTPET BCiEi NMOBEpXHi poTopa rigporeHepaTopa B
npoueci noro podoTu.

3ayBaXknmo, L0 YacTMHA CEHCOPIB NiHINKK iHpavYepBOHMX CEHCOpIB iHppayepBOHOro NpunMaya
2 3HaxoauTbCs 3a MeXXaMu HamBig4aneHiwol ToYKn poTopa rigporeHepaTopa.

AKwo poTop rigporeHepaTopa 3HaxXoAUTbCH B HEPYXOMOMY CTaHi abo Moro WBMAKiCTb obepTaHHSA
MeHLLa Big HOMIHAmNbHOI, TO Ha eKpaH BiAeOKOHTPOsIbHOro 6rioka 33 TennoBe 300paXXeHHS MOBEpPXHi
poTopa He BuBoauTbCA. Lle obymoBneHo HacTynHuMm. [ig BNIMBOM Apyroro reHepaTopa imnynscie 14
NMoYeproBo Ha BMXxo4ax po3nofinbHuKa TakTiB 16 dbopmytoTecs curHanu. CMrHanom 3 nepLioro BUXoay
posnogdinbHuKa TakTiB 16 B nepumi perictp 17 3anucyeTbCs Ko 3 BUXoay Aatyvka nonoxeHHs 13. B
apyruin perictp 18 curHanom 3 gpyroro BMXOA4Y PO3nofinbHWKa TakTiB 16 3anucyeTbCs iHWNA Kog 3
BMXoA4y Aatumka nonoxeHHsa 13. PisHuusa 3a3HavyeHUX KOAIB 3a OOUHULIO Yacy, Lo 3abesnedvyerbes
OpYyrum reHepaTtopom iMnynecis 14, aende cobow WBMAKICTb obepTaHHa poTopa rigporeHepartopa,
o B pasi ii KOPEKTHOro BMMIPIOBaHHS i BU3HAYaETbCs B LMPPoBOMY cymaTopi 19 Ta nogaetbcsa Ha
nepLunn BXia Opyroro LM@pPOBOro komnapartopa 22, B sIKOMY 3AiNCHIOETbCA MOPIBHAHHSA Y BUrMagi
KOAiB MOTOYHOI LUBUAKOCTI 0bepTaHHs poTopa rigporeHepartopa 3 HOMiIHANbHOW, sika 3anucaHa B
Onoui 3agaHHsA weuakocTi 20. Y BMNagky, KONMW WBMAKICTb MeHLWa Big HOMiHanNbHOI, Ha BMXOAi
apyroro LndpoBoro Komnapartopa 22 3'aBNAETbCSA CUrHan JIOriYyHOro Hyns, sikuin nig gieto curHany 3
TPEeTbOro BMXoA4y PO3noAifibHUKa TakTiB 16 3anucyetbcs B apyrmn tpurep 25. MNpu ubomy nepini
iHankatop 30 3anuwaeTbCsl BBIMKHEHUM, TENMOBUI NOPTPET POTOpa HE (PiKCYETLCS.

OpHovacHo curHanu 3 BuxogiB nepworo 17 T1a gpyroro 18 pericTpiB HagxoasTb Ha BXOAu
TpeTboro uudposoro komnapatopa 21, Ae BigbyBaeTbCA BU3HAYEHHS HanpsMmy obepTaHHA poTopa
rigporeHepartopa. Akwo obepTaHHsa BiabyBaeTbCA B OAHOMY HanpsiMKy, TO, Hanpuknag, Ha nepomMy
BMXOAI TPeTboro umdpoBoro komnapatopa 21 3'9BNSAETbCA CUrHam NOrYHOI OAMHULI. FAKWO X
obepTaHHs BiAOYBaETbCA B IHWOMY HanpsMKy, TO CUrHarn JoriYHOI OAMHULI 3'ABASETLCA Ha OPYromy
BUXOAi TPeTboro LmdpoBoro komnapatopa 21. CurHanm 3 neplioro i Apyroro BMXOAiB TPETbOro
umMdpoBoro komnapatopa 21 3anam'siTOBYKOTbCH, Bi4NOBIAHO, B TpeTbomy 23 i yeTBepTomMy 24
Tpurepax nig BNAMBOM CUrHany 3 TPeTbOro BMXody po3noginibHuka TakTiB 16. [Npu LubomMy TpeTin 26
abo yeTBepTUN 27 enemMeHT | BiAKpMBAETLCA Ta HA OAMH 3 BXOAIB NEPLUOro NivnnbHMKa 32 HagxoasTb
iMnynbcu 3 Buxody AinbHuka Yactotu 10. Takum YMHOM BpaxOBYETbCS HanpsiM ob6epTaHHs poTopa
rigporeHepartopa npu nobyaoBi TENIOBOro NOPTPETa OCTAHHBOTO.

AKWo X Wwenakictb 0bepTaHHsA poTopa rigporeHepaTtopa CTae pPiBHOK HOMIHANbHIN, TO HA ApYromy
BUXOi ApYroro Tpurepa 25 3'aBnsieTbCs CUrHan noriYyHoro Hyns, nepwui iHgukatop 30 BUMUKAETLCS,
Ha MepLIoMy BuXoAi Apyroro Tpurepa 25 3'9BNAeTbCa CUrHan NoriyHol OAMHULI, SKUA NOOAETbCS Ha
BXig nepworo enemeHta | 6. B MomeHT oBepTaHHSA poTopa, KOnu BiH 3HaxoAMTbCSH B YMOBHOMY
no4yaTkoBOMY MOMOXEHHI, KOAM 3 BMXoQy AaTtymka nonoxeHHs 13 Ta 3 Buxogy Onoka 3agaHHs
nonoxeHHs 4 cnienagaloTb, Ha BUXOAi MepLloro UMpPOBOro Komnapatopa 5 3'dABMSETbCA curHan
MOriYHOI OAUHWLI, SKMM Yepes3 nepwmnin enemeHT | 6 BCTaHOBMIOETbCA B OOUHWYHWA CTaH MepLUnn
Tpurep 8. BHacnigok UbOro iMnyrnbCuM 3 BUXOAY MEpLUOro reHepartopa iMnynbciB 7 4vepes Opyrun
ernemeHT | 9 noymHalTb HaagxoanTK B BOKK, 3a JOMOMOrOK KX hOPMYETLCS TEMNSOBUIN NOPTPET Ha
eKpaHi BiqeoKOHTposbHOro 6noka 33.

KopeKTHiCTb BMMiptoBaHHS LWIBUAKOCTI 00epTaHHA poTopa rigporeHepaTtopa 3abe3neyyeTbcs Tak.
B MOMeHT nosiBu curHany norivyHoi OAnHULI Ha BUXOAi NepLUoro unudpoBoro Komnapartopa 5 Ha BUXofi
AndepeHuioYoro eneMmeHTa 3 3'9BnAETbCA KOPOTKMI iMNYNbC, SKMM BCTAHOBMIOETHCS Y NoYaTkoBe
NOMOXEHHs1 po3noAdinbHuK TakTiB 16. B ue momeHT yepes enemeHT HI 12 n'atun enement | 15
3aKpvBaeTbCcs i mofada iMnynbciB 3 Apyroro reHepartopa imnynbcie 14 B po3nofinbHUK TakTie 16
bnokyeTtbesa. [licna 3aBepluieHHs iMnynbcy 3 Buxody QAaudpepeHuitolodoro enemeHta 3 pobota
posnogdinbHuKa TakTiB 16 po3noyYMHaETbCA crnodaTky. Taka gis [O3BONSA€ YHWKHYTW cuTyauii, konw,
Hanpuknag, npu ymoBHOMY obepTaHHi "Bneped" B nepwwun perictp 17 3 gatymka NonoxeHHa 13
3aMMCYeTbCA KoA, SKMM Mae 3HayeHHsl, Onu3bke [0 MakcumarbHoOro, a B Apyrunm perictp 18
3anMCyeTbCA KOA, 3Ha4YeHHs skoro Aewo Oinbwe 3a noyatkoBe. O4yeBMOHO, WO MNpU  LbOMY
064YMCNEHHS LWBMAOKOCTI poTopa rigporeHepatopa b6yae HEKOPEKTHUM.

B 3anexHOCTi Big KyTOBOI LWBMAKOCTI 0b6epTaHHA w poTopa rigporeHepartopa BubpaHa 4actoTa
dopmyBaHHS iMnynbciB fi nepworo reHepatopa iMMAynbCiB, WO MOB'A3aHO CMiBBIAHOLLIEHHAM
fi/n=¢/(2n-m), ge m=360°/B, B - MiHIManNbHUN CEKTOpP MOBEPXHi POTOpa, WO NOTpansse B rnone 30py
iHbpayepBOHOro npunmada 2, n - koedilieHT AineHHs ginbHuka YactoTtn 10, Wo BiANOBIAAE KiNbKOCTI
OoKpemux iHpadyepBOHNX CeHCOpIB iHdpadepBoHOro npunmada 2. Omxe, 3 yacTtotow fi/n, npu
HOMiHanbHI WBMAKOCTI 00epTaHHA poTopa, Ha BMXO4i AinbHMKa YacTtoty 10 3'aBnsTbCsa iMMynbew,
AkMMK dpikcytoTbes y BydepHomy perictpi 11 Ha yac AT=n/fi eneKkTpU4Hi curHanu B aHaroroBomy
BUrNsAi 3 BUXOAiB N OKpeMUX iHppayepBOHUX CEHCOPIB iHppayepBOHOro npuimava 2. AMNNITyAu Lmx
curHanis NPoOMopLinHi TemnepaTypi enemMeHTapHuX AiNgHOK NOBEPXHi 06'ekTa (KiNbKICTb TaknMX AiNsHOK
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N=n-m). Komytatopom 28 3giliCHIOETLCA 34nTyBaHHA iHdopMaLii 3 6ydepHoro perictpa 11 3
HaCTyNHUM Ti NEpPeTBOPEHHSM i3 NapanenbHOro Buay NpeacTtaBneHHs B nocnigosHuii. ChopmMoBaHuii
TakuMm YMHOM CUrHan 3 BUxogy KomyTtaTopa 28 noTpannsie Ha BXif BiA€OKOHTporibHOro 6rioka 33 i Ha
BXig Onoka niarotoBku AaHux 29, B SIKOMY BiH NMepPeTBOPIOETLCH B LMGPOBY POpMy Ta NPUBOAUTBLCS
00 3py4HOro BMay ans nepegadi B EOM.

eHepaTop Hanpyrn 36, nepwwuin 34 Ta gpyrmi 35 kepoBaHi migcuntoBadi i ©nok nam'ati 31
npusHadeHi ans dopMyBaHHSA cuUrHarniB po3ropTkM BigeoKoHTponbHoro 6noka 33. CurHan 4YactoToto f1
IO HagxoOouTb Ha BXig reHepartopa Hanpyru 36, Ha BUXOAi NpuiAMae cTyniH4acty doopMy (MiCTUTb N
cknagoBux) i nogaeTbes Ha Bxoau nepworo 34 i gpyroro 35 kepoBaHUX NigcuMnoBaYiB, KoeilieHT
NiOCUNEHHST AKX 3afaeTbCa BUXigHMMKM curHanamm 6noka nam'ati 31. [pu ubomy koediuieHTn
nigcvneHHst nepworo 34 ta gpyroro 35 kepoBaHMX NiACMMOBaYiB 3a4al0TbCs Tak, WO Ha iX BUXodax
dopmMyoTbCA curHanu, nponopuinHi Ri'since; Ta Ri-cosg; BignosigHo, e Ri - pagiyc, ¢ - KyT
KOOpAMHATM enemMeHTapHOI [AiNsHKM MNOBEPXHi poTopa B MOASPHIA__CUCTEMi KoopauHaT, Lo

06YMOBIEHO CUTHaNamu 3 AaTuuka noroxeHHst 13. Mpu upomy ' =N 1=0m

Ha Bxig 6noka nam'siti 31 curHanm Hagxoasatb abo 3 TpeTboro 26, abo 3 4eTBepPTOro 27 efnemMeHTIB
| yepe3 nocnigoBHO BBIMKHEHI Apyrmi 37 Ta nepwuin 32 RiYUNbHUKW, 3aranbHUA KoeqilieHT
nepepaxyHKy sikux gopisHioe m. B pe3ynbTaTi Ha ekpaHi BigeoKOHTpOnbHOro 6rioka 33 npu HasiBHOCTI
OAHOro iHdopMaLuinHOro curHany, ABOX CUrHasniB po3ropTKM Ta curHany 3 BUXoAy AiflbHMKa 4acToTu
10 popmyeTbCs 306parkeHHs, Lo BiANOBIOAE TENIOBOMY NOPTPETY pOTOpA rigporeHeparopa.

Migkpecnumo, Wo YacTuHa ceHcopiB iHpadYepBOHOro npunmada 2, aki Hanbinble BigaaneHi Big
OCi poTopa rigporeHepaTopa, BUKOHYIOTb (DYHKLIiO He TiNbKu nepegadvi TennoBoro 306paxeHHs, Lo
noTpannse B iXHE none 30py, ane n QyHKUilo popmMyBaHHA TEMMOBOro NOPTPETY Kpako poTtopa npu
nosiBi B HbOMy pagianbHoro 6utTa. Lie 3abe3snevyetbca Tak.

Ak 3asHayanocb, Apyrmi 36 Ta nepwuin 31 MIYUNBHUKM MalTb 3aranbHUA  KoedilieHT
nepepaxyHky m. BpaxoBytoun Te, LLO NnuLle He3HayHa YyacTuMHa CeHCopiB iHppayepBOHOro npurnmMaya
2 BWKOPWUCTOBYETBCS [NA BiACMIAKOBYBaHHA pagdianbHoro OuTTS poTopa rigporeHepartopa, To,
0O4YeBUOHO, WO KoedillieHT nepepaxyHKy ApYroro nidnnbHUKa 36 gewo MeHWnn Big m, a A0 3HaYEeHHS
m A0ro AOMNOBHIOE NEPLUNIA NiYnnbHUK 31.

A TOMYy Npwn HagXOMKEHHI NOCNIAOBHOCTI iMNyNbCIB 3 AinbHMKa Yactotn 10 Yepes TpeTin 26 abo
yeTBEpPTUN 27 enemMeHTM | B MOMEHT 3arnOBHEHHS iMnynbcamu Opyroro nivyvnbHuka 37 Ha K1oro
TPeTbOMYy BMXOAi 3'ABNAETbCA CUrHam MOriYHOI OOUHWLI, SKMA pa3oM 3 NOCMIAOBHICTIO iMAYNbCIB 3
AinbHuka 4Yactotn 10 yepes TpeTin 26 abo yeTBepTM 27 enemeHTn | HagxoauTb Ha BXOAW LUOCTOro
enemeHta | 39. OpgHoOYacHO NOCMIAOBHICTL CUrHarmiB, NPOMOPUINHMX TemnepaTypi CKaHOBaHOI
NnoBepxHi, 3 BUXogy Komytatopa 28 nogaetbcsa Ha komnapatop 38 i 3 BUXOA4Y OCTaHHLOrO y BUMMSAI
curHanis noriyHoro Hynst abo oguHWLI HagxoaWTb Ha TpeTin BXia wocToro enemenTta | 39. OueBnaHo,
LLIO KONW TeMnepaTypa CKaHOBaHOI NOBEPXHi MeHLIa nopora crnpalboByBaHHA koMnapaTopa 38, To Ha
Noro BUXoAi NPUCYTHIN CUrHam ForiYHOro Hyns, BHacnifoK 4Yoro Ha Buxofdi wocTtoro enemeHta | 39
NPUCYTHIA TakoX CUrHam JFOriYHOro Hyns. Y pasi, Konn y 30Hi CKaHyBaHHSA 3'ABNSETLCA Kpaw
CKaHOBaHOI MOBEPXHi poTopa rigporeHepaTopa, Wo CBigYnTb Npo NoSABY pajianbHOro 6uTTs B poTopi
rigporeHepatopa, To Ha BuxoAi komnapatopa 38 OpMYKTbLCA CUrHamu ForivHOT OAuHWLI Ta Ha
Buxodi woctoro enemeHta | 39 copMyeTbCa NOCMIAOBHICTL IMMYNbCIB, Ska HaAXoOUTb Ha BXiA
TPeTbOoro nivnnbHuKa 40.

Y pasi, konu piBeHb pagianbHOro 6UTTA He3HayHun i uudpoBMA KOA Ha BUXOAI TPETLOro
niymneHuka 40 MeHLWe 3HayYeHHs LundpoBOoro kogy, Lo 3annucaHun B 6noui 3agaHHs Bibpauii 41, Ha
BMXOAI 4YeTBepToro umdpoBoro komnapartopa 42 MPUCYTHIA CUrHam MOriYHOro Hyns. FAKWO piBeHb
pagianbHOro OUTTA 3pocTae, TO Ha BMXOAI YeTBEpPTOro uUmMcpoBOro komnapatopa 42 3'aBNSETbCA
CcurHan fnorivyHoi OAuHWLI, KA NogaeTbCa Ha Apyrun ingnkaTop 43.

Mo 3aBeplUeHHIO CKaHyBaHHSA B3AOBX MiHIMKM iHpaYepBOHNX CEHCOpIB iHpauYepBOHOro
npunMada 2 Ha BUXOAi MNepLuoro nivnnbHuka 32 3'aBNAETbCA CUrHan forivyHOl OOUHWULI, SIKUM
ckMpaeTbcs TpeTin niumnbHUK 40 Ta PO3NOYMHAETLCA CKaHYBaHHA HACTYMHOrO CEKTOopy poTopa
rigporeHeparopa.

TakMM 4YMHOM B KOXHOMY CEKTOPi CKaHyBaHHA MOBEPXHi poTopa rigporeHepaTtopa MOXHa
crnocTepirati HasBHICTb abo BiACYTHICTb padianbHoro OMTTs, WO i BigoOpaxaeTbCs N0 30BHILLHLOMY
KOHTYpY 300paXkeHHs1 Y BiA€OKOHTpONbHOMY 6noui 33.

OdeBngHO, WO 3rigHO 3anpoMOHOBaHOrO anropuTtMy CKaHyBaHHS poTopa rigporeHepatopa
30INCHIOETLCSA CNoYaTKy B3AOBX Aeskoro pagiyca Rj. Konu 3akiH4eHO ckaHyBaHHS N TOYOK, LLO fexaTb
Ha pagiyci Rj, 30iMCHIOETbCA CKaHyBaHHS N TOYOK, WO fexaTb Ha pagiyci Rj+1. Tak 3HaxoautbeA
Kpyrosa po3ropTka BCbOro TEMNoBOro 306paxeHHs1 poTopa rigporeHepartopa B NpoLeci Moro poboTu.
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®OPMYJIA KOPUCHOI MOJESI

MpucTpin Ana Tennoei3iMnHOro AiarHOCTYBaHHS poTopa rigporeHepaTopa, Wo MicTUTb 06'ekTvB, ABa
reHepaTopu iMMNynbCiB, OiNbHUK YacToTW, N'ATb enemMeHTiB |, Tpyu undpoBnX KoMnapaTopu, AaTyuk
MONOXeHHs!, GNOK 3adaHHs MOJIOXKEHHS, PO3MOAINbHUK TaKTIB, ABA PEricTpu, LMAPOBUIA cymaTop,
yoTMpU Tpurepwn, 6MOK 3agaHHs LWBUOKOCTI, MEPLUNA iIHOUKATOP, N OKPEeMUX iHpa4YepBOHNX CEHCOPIB
iHppavyepBOHOro npunMada, OnoK nigroToBKM AaHuX, komyTaTop, OydepHuin perictp, neplummn
NiYNNbHKK, ABa KEePOBaHWX MiACUIOBaYi, BiLEOKOHTPOMNbHUIN 6ok, reHepaTop Hanpyru, 6nok nam'aTi,
andepeHuioounn enemMeHT Ta enemMmeHT HI, npyyomy Buxig AinbHWKA YacToTW NiIOKNIOYEHWI 40 BXoAy
OydepHoro perictpa Ta 4O NepLIOro BXOAY BiAEOKOHTPONbHOro 6roka, Apyrnn Ta TPeTiln BXOAM SKOro
3'eQHaHi 3 BUXOA4amMu NepLUOro Ta ApYroro KepoBaHMX NiACMMOBaYiB, NepLUi BXOAM SKUX NIOKYEH 00
BMXOAY reHepartopa Hanpyru, a Apyri Bxoam 3'egHaHi, BignoBigHO, 3 nepwmm Ta gpyruMm Buxogamu
Onoka nam'aTi, BXigHa uMdpoBa WWHA AKOro NigkNYeHa OO0 BUXIOHOT LMAPOBOI LIWHW MEepLUoro
niynnbHWKa, YeTBEPTUIA BXig BiAEOKOHTPOSIbHOIO 6r10Ka pasoM 3 nepLuvMM BXOAOM Orioka NiaroToBKM
AaHux 3'egHaHO 3 BMXOAOM KoMyTaTopa, BXigHa LMcpoBa LIMHA SKOro nNigknioYeHa OO BMXIQHOI
LUMdpoBOI WNHK BydepHOoro perictpa, BXigHa LMdpoBa LWMHA SKOro 3'€AHaHa 3 BUXOo4aMu N OKPeMMX
iHppa4epBOHNX CEHCOPIB iHpa4YepBOHOro NpMnMaYda, Buxig 6roka niaroToBKM AaHUX MiOKMIOYEHUA B
kona EOM, BuxigHa umdgppoBa wWnHa Onoka 3adaHHS MOMOXEHHS 3'eQHaHa 3 MepLlol BXiOHOH
LMGPOBOIO LLMHOK NepLLoro LmMdpoBOro kKoMmnaparopa, Apyry BXigHY LMGPOBY LUNHY SIKOrO pa3oMm 3
BXIiQHUMWN LUMPOBUMU LLUMHAMW MEPLUOro Ta APYroro pericTpiB NigKNioYeHo A0 BUXIAHOT uMdpoBoi
LWIMHX JaTyuKa MONOXEHHS, BMXi4 nepLloro uMdpoBoro komnapartopa 3'e¢4HaHUn 3 Nepunm BXOAO0M
nepLuoro enemeHTa |, Apyrni BXig SIKOro NigKNiOYeHMn 40 NepLUIoro BUXOAy ApYroro Tpurepa, a Buxia
3'€egHaHMA 3 MepliMM BXOAOM NEepLloro Tpurepa, APYrvn BXi4 SKOro pa3om 3 BXOAOM MepLUOro
iHOMKaTopa NIOKMYEHO OO OpPYroro BUXOAY APYroro Tpurepa, Nepwuin BXig siKoro 3'egHaHun 3
BMXOAOM [pYyroro UncpoBOro koMmnaparopa, gpyra BxigHa umdpoBa LWMHA SKOro nigkrntoveHa Ao
BUXiAHOI UMdPOBOI WMHM Oroka 3agaHHA LIBWMAKOCTI, a neplla BXigHa umdpoBa LMHaA 3'egHaHa 3
BUXiOHOO LMGPOBOIO LIMHOK LMEPOBOro cymaropa, nepwa i gpyra BXigHi LMPOBI WMHM SKOro
NigKNtoYeHi, BignoBigHoO, A0 BUXIOHUX LMEPOBMX LUMH MEPLUOro Ta APYroro PericTpiB, BXOOU SKMX
3'egHaHi, BignoBigHO, 3 nepwum Ta ApPYrMM BMXOOAaMW PO3NO4ifibHMKA TakKTiB, TPETil BUXiO SKOro
NigKNIOYeHNn 0O ApYyroro BXody APYroro Tpurepa, Buxig Apyroro enemeHta | 3'egHaHuin 3 apyrum
BXOOOM Oroka niaroToBKM AaHWX, BMXiO NepLIoro Tpurepa MigkniovyeHun 0o NepLioro Bxody Apyroro
eremeHTa |, gpyruin BXig AKOro 3'€AHaHMN 3 BUXOAOM MepLUOro reHeparopa iMnynbciB, a BuUXig
NigKIoYeHnn 00 BXOAIB AiNbHMKA 4acTOTW, reHepaTopa Harnpyru Ta Komytartopa, BUXigHi uudposi
LUMHM NepLloro Ta Apyroro pericTpis 3'egHaHi, BiAMOBIAHO, 3 NEPLUOIO | APYrol BXiAHMMU LUdPOBMMU
LMHaMn TPeTbOoro LmMpoBoro KoMnaparopa, nepLumn i Apyrun BUXoamu SIKOro MigkmnioYeHi, BianosigHo,
00 neplmx BXOAiB TPeTbOro i YeTBepToro TpWUrepis, ApYri BXOAM AKUX 3'€dHaHi 3 TPeTiM BUXOOOM
po3nofifibH1Ka TaKTiB, @ BUXOAM MigKMOYEHi, BiANOBIAHO, A0 NepLUnX BXOAIB TPETLOro i YeTBEPTOro
enemeHTiB |, Apyri BXoau kX 3'eQHaHi, BiANOBIOHO, 3 BUXOOOM AiNbHUKA 4acTOTW, BUXi4 OpPYroro
reHepartopa iMnynbciB 3'€eAHaHUIN 3 NepLUIMM BXOLAOM M'ATOro enemMeHTa |, BUxig sIKoro nigknoyeHnn oo
nepLUoro BXxoay po3nofifibHuKa TakTiB, BUXiZ4 NepLloro uugpoBoro komnapartopa 3'€eAHaHui 3i BXO40M
AnepeHuioyoro enemMeHTa, BUXIA4 SKOro NiAKMYeHnn 4o ApYroro BXxody po3nodifibHWKa TakTiB Ta
no Bxody enemeHta HI, Buxig skoro 3'€edHaHUMW 3 ApyrMM BXOOOM N'ATOro enemeHta |, akun
BiApi3HAETbLCA TUM, LLO BBEAEHO KOMMapaTop, WOCTUA enemMeHT |, ABa NiYMnbHUKK, YeTBEPTUN
uucppoBmin Komnapatop, 6nok 3agaHHA Bibpauii Ta ApyrMn iHAMKaTop, NPUYOMY BWXiA KOMyTaTtopa
3'eQHaHWI 3i BXOAOM KOMMapaTopa, BUXif AKOro NiakmioYeHnin O TPeTbOoro BXOAy LLOCTOro enemMeHTa
I, opyrmin BXxig sIkoro 3'egHaHMiA 3 BUXOOOM [AiflbHMKA 4acToTW, a nepwun BXig MigknoyYeHun Ao
TPEeTbLOro BMXOQY APYroro niYunbHUKa, Nepwni i Apyruid BUXOOM SIKOro 3'edHaHi, BignoBsigHO, 3
nepwuMm Ta ApYrMM BXOOaMuM MepLIOro niyunbHWKa, a neplinn Ta ApYyruin BXOAM MiOKNHOYEH,
BiANOBIOHO, 4O BMXOAiB TPETLOrO i YeTBEPTOro enieMeHTiB |, BUXia nepLuoro nivunbHUKa 3'egHaHnin 3
OpYrMM BXOAOM TPETbOro MiYvnbHUKA, NEpPLUMW BXi4 $SKOro nigknioYeHurn [0 BUXOAY LLOCTOro
enemeHTa |, a BuxigHa umMdpoBa WKHa 3'€egHaHa 3 NepLLO BXiAHOK LMGPOBOIO LLUMHOK YETBEPTOro
LumdpoBOro Komnapartopa, Apyra BxigHa uudpoBa LWKHA AKOro nigknyeHa A0 BUXIAHOI LMdPOBOI
LWKMHKM Bnoka 3afaHHs Bibpalii, a Buxig 3'egHaHWi 3i BXOAOM ApPYroro iHaukaTopa.
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