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3anoposicckuilt HAUUOHAILHBLIL MEeXHUYeCKUIl YHUBepCUnem

MOBbILWEHWNE EQUHNYHOU MOLYHOCTU N QPPEKTUBHOCTU B3Y C
ASPOLAUHAMUYECKOUN MYITIb TUTITINKALUNEN

AKTYAJIBHOCTbB PABOTBI. Paspacoranusie CKb «Konkopa» (r. J[aenpomnerposck) BDY TypboreneparopHoro
tuna TI'-750, TT-1000 umeroT psii OCHOBHBIX MPEUMYIIECTB Hepe]| KIACCHUYECKMMU CXeMaMHt 32 CHET PacIOI0KEHHs
HWHAYKTOPHBIX TEHEPATOPOB HA IJIOCKOCTSAX BETPOKOJIECa.

OCHOBHBIE U3 HUX CIIeIyIOIIHE:

1) B cxeme mpeoOpa3oBaHUsl OTCYTCTBYeT MEXaHHYECKHH MyJbTHILIHKaTop. B BDY  ocymiectBisercs
a’poAMHAMUYECcKasl MyJIbTHIUIMKAIMS, 4YTO o0ecreunBaeT paboTy TI'eHepaTopoB Ha IPOMBIIUICHHYIO ceTh 0e3
rpeoOpa3oBaTess B LIMPOKOM JMAIa30He CKOPOCTEi BETPOBOTO MOTOKA C MEPEMEHHOI CKOPOCTHIO BpALEHUs JonacTel
[1,2].

2) pacnoyioxeHHe TeHepaTopoB Ha JionacTsix BOY CylecTBEHHO yBeIMYMBAaCT MOMEHT HHEPIIMH BETPOBOIO Kojeca
[0 OTHOIICHHWIO K MOMEHTY HHEPIHH POTOpa TeHepaTropa, YTO YMEHbBIIAET TONYKH TeHEPUPYEMOH MOIIHOCTH MpH
PE3KHMX U3MEHEHHAX CKOPOCTH BETPOBOTO IMOTOKA [1].

BwMmecte ¢ Tem, paspaboranHoit BOVY ¢ aspommuHamuueckoit MmynsTuinukarmeii (BOYAM) npucymn u cepbe3Hbie
HEJOCTATKU:

1) mockoneky reHeparop BDY paboTaer Ha MPOMBIIUICHHON YacTOTe, TO C yBeqwmdeHueM MolnHoctH BOYAM
YBEJIMYMBAETCS Macca T'€HEepaTopoB, YTO BBI3BIBAET OIPEICICHHbIE TPYIHOCTH B OOECHEUCHHH MeEXaHHYEeCKOW
IIPOYHOCTH BETPOKOJIECA,

2) otbOp MOIIHOCTH TMpPH MajbIX CKOPOCTSIX BETPOBOrOo moToka (MeHee 5 m/c) Tpebyer ycTaHOBKH
npeoOpa3oBaTesiell C yCcTaHOBJICHHON MOIHOCTHIO TpuMepHO 20%0T HOMHHAIBHOM MOIIIHOCTH yCTaHOBKH;

3) anst cuHXpoHM3alMKU reHepaTopoB BOYAM c ceThio TpeOyeTcst HCTOUYHUK CHHXPOHU3UPYIOIIECH MOIIHOCTH, YTO
TpeOyeT YCTaHOBKHM JU3ellb - TeHEPAaTOPOB WM COIIACYIOIIEro Mmpeodpa3oBaTelisi Ha MOJIHYI0 MoIIHOCTh BOVY mpu eé
paboTe B aBTOHOMHOM PEXHIME.

YKka3aHHBIE HEAOCTATKA CYMIECTBEHHO CHIKAIOT 3()()EKTUBHOCTh WCIIONB30BAaHUS M 3aTPYNHSIOT pEIICHHE
MPOOIIEMBI YBETHUYCHHS €ANHUIHON MomTHOCTH BOY AM.

MATEPHUAIJI M PE3YJIbTATBI UICCJIEJOBAHUM.

Hwmxe u310:K€HBI BO3MOXKHBIE ITyTH PEMICHUS MPOOIEMBI HOBBIMIECHHUS €IMHUYHON MOITHOCTH U 3((eKTHBHOCTH
BOYAM 3a cuet pannoHaIbHOTO BEIOOpA TapaMeTpoB 000PYIOBaHUS.

OCHOBHBIMU ~TTapaMeTpPaMy, OIPENEISIOIMMIA Maccora0apuTHble I0Ka3aTeid MpH T'eHepallu, SBISIFOTCS
HaIpsDKEHUE U YacToTa, KOTOPBIE CBSA3aHbI CO CIIOCOOOM MNepeiaud SHEPruy U HazHayeHueM BOY.

Hunst coznannbix BOYAM tuna TI'-750u TT'-1000ucnons3oBansl Hanpspxenust 0,4 u 0,66 kB npu yacrore 50 ['.
VYkazaHHBIH BBHIOOp MapaMeTpoB IO 3aMbICITy pa3pabOTYMKOB 0OOecneyrBal MUHUMAIBbHYI0 cTouMocTh BOYVAM, T.K.
TeHepalys B CeTh NPOUCXOIUT 0e3 Ipeodpa3oBaTes YacTOTHI .

Oto cBoiictTBo BOYAM umes cepbe3Hble IpeuMyIIecTBa MU NOCTpoeHur BOY oTHOCUTENBHO Majaoil MOLIHOCTH
1o 1000xBA , BcTpedaeT onpeaeNieHHbIe TPYAHOCTH TIPH TOTIBITKE YBEINICHUS €TMHIYHON MOITHOCTH BOYAM.

Hcnonp3oBaHne BBICOKOYACTOTHBIX T'E€HEPATOpPOB Ui IOCTpoeHUs BDY aBromMaTtwdecku TMPHBOIUT K
HCIIOJIb30BaHMIO TIpeobpaszoBareneit yacTotsl (ITH) U, COOTBETCTBEHHO, K CHIKEHHUIO K.II.1[. YCTAHOBKH.

Ucnonbzyemsiii B BOYAM Tun TI'-1000 unnykropusiii reneparop tuna CI'M-350 momHocTteio 350 kBt nmeer
ka1 0,945%. [IposeneHHble pacdyeTsl BhICOKOYACTOTHOrO reneparopa (125 I'l) ¢ COBMEIIEHHBIMH OOMOTKaMH
BO30YXeHHs U cTaTopa [3, 4] moka3anu, 4To NpH COXPAHEHHWH BHEIIHETO IHaMeTpa BeC aKTUBHOM YacTH reHepaTropa
CHIDKACTCs TMPAKTHYSCKH B 2 pasa, a K.m.ja. Bo3pacraeT 10 0,98%. YkazanHbie pacdeTsl MO3BOJISIOT CUUTATh, YTO B
uMeroreMcs rabapute mpu coxpaHeHuu Maccel reaeparopa CI'M-350 Bo3amoxHO yBenuueHue MorHoctd BOYAM no
2000xBrT npu coxpanennu K.11.1. Ha yposae 0,98%.

CoBpeMeHHBIE TMpeodpa3oBaTend 4acToThl MOIMHOCTRIO Oonee 1000 kBT wmMeeT BBICOKHIA K.M.J. Ha YpPOBHE
0,985+0,99%yT0 npu MOBBIIICHUH K.11.]Jl. BRICOKOYACTOTHOT'O TEHEPATOpa MO3BOJISAET HMETh 00JIee BRICOKHU K.II.JI. YeM
BOYAM Ha npoMBIIIIICHHOH 9acToTe.

[Ipu paboTe Ha MOITHYIO CETH LIEIeCO00Pa3HO UCTIONB30BaTh B COCTaBE MPe00pa30BaTelNsl YACTOTHI, BEIOMEIH CETHIO
WHBEPTOp, OONANaroImnii BHICOKUM K.II.JI. U CPaBHUTEIBFHO MEHBIIEH CTOMMOCTBIO. V3BECTHBIE HENOCTATKH TaKOTO
WHBEPTOPA CPaBHUTEIFHO TPOCTO ycTpaHsercs npuMererrnem (12,18,24¢pa3H0ro WHBEPTHUPOBAHMS), YTO TO3BOJISCT
JIOBECTH YPOBEHb TAPMOHUK /10 TPeOOBAaHUI cTaHAAPTA.

A cBoiicTBo BOYAM paboTaTh ¢ MOCTOSIHHON 9acTOTON BpaIlleHUsI TEHEPATOPOB B ITUPOKOM JIHANa30He U3MEHEHUS
CKOpOCTEi BeTpOBOTO moToKa [1, 2] mo3BosisieT MMETh MOCTOSIHHOE HAMPSKEHHUE HA BXOJ/IE€ HHBEPTOPA, & CICAOBATEIBHO
paboraTh C MHUHHUMAaJbHBIM YIJIOM ornepexeHus uHBepropa. Koadduuument mommuoctn Ha ypoue 0,85+0,95.
KommneHcanus peakTHBHOW MOIITHOCTH BO3MOYKHA YCTaHOBKOM PEryJIMpyeMbIX KOHJICHCATOPHBIX OaTrapei.
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YBenuueHne MouHocTH BOY conpsiKeHO ¢ yBETMUCHNEM TOKOBBIX HAarpy3oK, a CI€JOBaTElIbHO CO CTOMMOCTBIO U
yBeIH4YeHHueM 1notepb. CHIDKEHHE TOKOBBIX HAarpy30K BO3MOXKHO YBEIHMUCHHEM YPOBHS I€HEPUPYEMOTO HANPSDKEHMS
TeHepaTopoOB, YTO MPUBOJUT K YBEITHUEHHIO UX CTOMMOCTH.

Hamuune Tpex reneparopoB B BOYAM mo3Bossier coxpawsis craHaaptHeiid psg Hanpsokenuit (0,4;0,6 xB)
MOBBICUTh HANPSKEHHE 3a CYeT IIOCJIEJOBAaTENbHOIO COEIUMHEHHUS BBINPSAMHUTENEH, YTO MO3BOJSET MONYyYUTh PAL
nanpspkernit (1,5;3,0kB) B 3BeHe MOCTOSHHOTO TOKA, COXPaHss MPU 3TOM HEHM3MEHHYIO TOKOBYIO 3arpy3Ky BHEIIHHX
Kabeseil, YTO MPUBOJUT K TTOBBIIECHHIO K.I1.J. YCTAHOBOK B IIEJIOM.

Hcnonp3zoBanue npeoOpazoBaresieil 4acTOTHl KakK COTJIACYIOLIETO YCTpOiCTBa MO3BOJSIET PEaln3oBaTh padOTy
B3YAM 11pu CKOPOCTSX BETPOBOTO ITOTOKA MeHee 5 m/c moBbimras eé 3 GeKTHBHOCTS.

B [2] 66110 MOKa3aHO, YTO HanOOJIEe PALMOHATIFHO CHIDKEHHE YaCTOTHI BPAIICHHUS T€HEPATOPOB MPUMEPHO B JBOE.
BeIxogHoe HampspkeHHE NpPU 3TOM CHIDKAaeTcst B JBa pasa. s coxpaHEHHs BBICOKOTO KO3((HIMEHTa MOIIHOCTH
JIOCTaTOYHO MCIIOJIb30BaTh CXEMbl MHBEPTHPOBAHUS IMO3BOJISAIOIIME NPOM3BOIUTH NEPEKIIOYEHUSI CXEM COECIUHEHUS
MIOCJIEIOBATEIBHBIX MOCTOB Ha MApajlIeNbHOE.

BBIBO/IBI. IToBrIIeHre 9acTOTHl HHAYKTOPHBIX T€HEPATOPOB U MOBBIIIEHHE YPOBHS HanpspkeHus B [1U mo3Bonset
HOBBICUTH MOIIHOCT BOYAM B enuHuiie 0e3 CyLIECTBEHHOI'O YBEIMUYEHHS! MAcChl T€HEpaTopoB C 0oJiee BBICOKUM
K.II.J., YTO B MEPCIEKTHBE OTKPHIBAET BO3MOXHOCTh co3fganusi BOYAM wmomHocthio g0 2+5 MBT ¢ BbICOKOH
3¢ (HEeKTUBHOCTHIO.
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