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FIELD SUPPRESSION
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PaccmaTpuBaeTcsi KOMILUIEKCHOE YCTpPOHCTBO, MO3BOJISIOIIEE FAcHTHL NOJIe
CHHXPOHHOIO FeHepaTopa M BBLINOJHATH PYHKLUHH Pe3HCTOPa CAMOCHHXPOHM3A-~
vy, Jl18 yCKOpeHHs ralleHHsl NoJis NPHMEHEH CTYNeH4YaThii NPpHHIMN yBeaHu-
YeHHs CONMPOTHBJICHHS KOHTYPa BO30yXKIeHH.

Knroueenie cnosa: cunxponnviii zeHepamop, ycmpouucmeo 2auienus nonst, KOHmyp
8036yocOenus, npeobpasosamens, 0OGMOMKA 8036YHCOEHUS.

The complex device allowing to suppress the field of synchronous generator
and to perform the functions of the resistor of self-synchronization is considered.
The step principle of resistance increase of contour of excitation is applied to ac-

celerate the field suppression.

Keywords: synchronous generator, device of clearing of a field, contour of excita-
tion, rectifier, winding of excitation.

I'ameHnve noJii CHHXPOHHOTO FeHepaTopa — 3TO
olepauys, 3aKI0Yalomaica B CHIDKEHHH MarHUTHOTO
MOTOKA MaIIMHbI O BEJIUYUHEI, OIIM3KOM K HYIIO, KO-
TOpas MPOBOJMTCA KaK NPH IUIAHOBBIX, TaK M OpH aBa-
PUIHBIX OTKIIOUEHHAX FeHeparopa ot cet: [1, 2].
Ilpu mWIaHOBOM OTKHOYEHHM OAHOBPEMEHHO C pas-
rpy3Kkoif reHepaTopa CHIKAIOT W €ro ToK Bo30yxae-
HUA )1 TOJJEpKaHud HaIpsHKEHHWA Ha €ro BBIBOJAAX
O6Mu3KEM K HOMUHATLHOMY. DTOT MPOLIECC HPOBOIUT-
¢ [0 TeX Iop, HOKa TOK BO3OYXICHUA He CHH3HUTCA
[0 3Ha4€HHA TOKa X0JIOCTOI0 X04a reHepaTopa.

HeoOxoamMocTs B aBapUiHOM OTKIIOYCHHH Te-
HepaTopa OT CETH BO3HHKAaeT HPH NOBPEXKAEHUAX B
SHEProcHCTeME WIH TPH MOBpEXKISHUWAX B 30He neid-
creus uddepeHIManLHON 3aMUTHI I'eHepaTopa WiH
650xa reHeparop — Tpanchopmarop. B mepBom ciy-
gae MHocjie OTKIHYEHHS IeHepaTopa OT CETH Hamps-
JKEHHE Ha €ro BBIBOJAX PE3KO BO3pACTaeT JO 3HaUe-
HuA, coOTBEeTCTRYIOMIEro ero DMC, 9T0 3HAYUTENLHO
Bbille HOMMHATBHOTO M HEXENATeNIbHO KakK s ero
M3OJALIMM, TaK M JUI H30IALIMHM NOXKIIOYEHHOTO K
HeMy oGopyrnoBaHus (O10YHOrO, BHINPAMHTENLHOTO
TparchopMaTopoB u Ip.). Bo BTopoM ciydae k raie-
HHUIO TIONA TIPERbABILTHOTCA ocolbie TpeGoBaHwMsA, IMO-
CKOJIbKY, 9eM 6oJIbllle BpeMs ropeHusa OyTH MPH 3TOM
TIOBPEXICHAH, TeEM HE TOIbKO Oosbmie 00BneM paspy-
meHns B MecTe K3, HO ¥ BBIIIE BEPOATHOCTD MOBPEXK-
JEeHUs M30JLMH HOJ JefiCTBHeM AYyrd Ha OPYTHX y3-
Jax reHepatopa (HanmpuMmep, pa3BUTHE HBYX(asHoOro

K3 B TpexdazHoe) u panom crosmero o6opyaoBaHHU.
KpoMe Toro, MamiHa npy OGIM3KOM KOPOTKOM 3aMEI-
kannd (K3) mcnbiThiBaeT QUHAMHYECKUH yIoap, ¥ CH-
JIbI, BOSHUKAIOIMUE IPH 3TOM, CTPEMSATCH OTOTHYTb
7060Bble YaCTH CTaTOPHOH OOMOTKH, YTO MOXET
MPUBECTH K JONOJHUTEIHHOMY TIOBPEXKICHHIO H30JLA-
LM 3THX YacTel H ZOPOroCTOSIMIEMY PEMOHTY.

IIpu npo6osax U30IALMM Hyra TOPHT OO TeX IIOp,
noka OJIC reHepaTopa He CHUSHTCA OO BEJIUYHHBI,
HEeOCTaTOYHON Wi ee momaepxaHud. IIpoBeneHHbIe
ONBITHl NOKa3alH, uTO NpH HanpsbkeHuu 500 B mipo-
HCXOAHT €CTECTBEHHOE NIOTacaHie TYTH NEpeMEHHOTO
TOKa BHYTpH MammHsl [1, 2]. Jing cHwkenus ymepba
OT MOBPEXJCHUA NPU TaKo# aBapuyM MAarHWTHLIA 1I0-
TOK (TOK BO30OYKAEHHUA) KaK MOXHO ObICTpee NOJKeH
ObITH CHIDKEH KO BEJIMYUHBI, HNPAKTUYECKH PpaBHOM
HYJHO.

Kakx mpaBuno, Ajd ralmeHus IO HCHONB3YIOT
KOHTYp BO30YXIEHHA TeHepaTropa, MOCKOJbKY Ha-
mpsbkeHrue Ha obMotke Bo3OyxrneHus (OB) ssiaercs
€IMHCTBEHHBIM TApaMETPOM, KOTOPBIN ORHOBpEMEH-
HO BIMAET Ha BpeMs TallieHud [I0JI1 U, B TO K€ BpeMd,
sABJIAeTCA NOCTYIHBIM Ul BO3JCHCTBHA Ha HETO NpH
TalleHu! MoJi B pasnuyHelXx ycnoBmwix. Ha OB npu
raieHud MONA CO3JaeTcAd OTPUUATENbHOE HampaxKe-
HHE, MoJ AefiCTBIEM KOTOPOrO TOK BO3OYXKIEHHA Ma-
[IMHBI CHIXXaeTcs O Hynd. UeM BhllIe 3HaUE€HHUE 3TO-
rO HalpsDKEHHs, TeM ObICTpee racuTCs MoJe.
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Ha ceropHAmieuii JeHb HNPHAMEHAIOTCH CIEOYIO-
mue cHocoObl TallleHHsA MO TamieHHe HONA BBIBO-
JIOM SHEPTHM B CETh MEPEMEHHOTO HanpsHKeHHA (B
TApucTOpHBIX CB), ramieHne §OAA pacCEeMBAHHEM
3Hepruy MarHutHoro nosis OB Ha InyroracutenbHOM
pelieTKe BHIKIFOYaTeIl, raleHue oJd pacceMBaHUEM
SHEPriy Ha Pe3NCTOPE C JHHEHHBIM COIPOTHUBICHUEM
H Ha Pe3nCTOpe C HeJIMHEWHBIM COMPOTUBIICHHEM [3].
Kak mokaseiBanoch B [3] ycTpoiicTa, peanusyromue
3TH cHoco0bl, pa3iu4Hbl 10 3¢ dekTHBHOCTH (CKOpO-
CTH TaIleHus OJIT) A CTOMMOCTH. Ipy ramenun noms
HMHBEPTHPOBAaHHEM WIH Ha PE3HUCTOpPE C JIMHEHHBIM
COTIPOTHBIICHHEM BPEMs TallleHHs TOJ OKa3blBaeTCs
GONBIINM, YTO TOBODUT O HENOCTaTOUHOH dddexTus-
HOCTH 3THX crioco0oB. C Apyro#l CTOPOHBI YCTpOUCT-
Ba, OCYMIECTBILIOMINE rAlIeHUE TIOJA Ha PE3HCTOpE ¢
HENMHEWHBIM CONPOTHBIICHHEM H HAa HXyroracureib-
Ho# pemerke Beikmouartea (AI'TI) nospossor GbicT-
po racuts noie. ONHAKO MX CTOMMOCTh BHICOKA U 3TO
CTHMYJTUPYET TIONCK PElleHHH, aNbTepHATHBHEIX YXKe
cymecTryromuM [3].

Takum 00pa3oM, aKTyaleH HOHCK pelleHui, 1o-
SBONMIOIMX co3daTh Takoe YITL, koropoe cMoxer
OLICTPO racHTh TONe CHHXPOHHBIX MamIMH H Oyner
HMMETh TIPHEMJIEMYIO CTOMMOCTD.

Jna Ttoro 9toGsl IPEOJNONETh HENOCTaTKH YCT-
pOMCTB, peaM3yIOMMX BHIHICONHMCAHHBIE CHOCOOBI
MOXKHO HCIOJIBb30BaTh TIpeUIOKeHHbIH B [4] cmoco®
ramenus nond. YITI, BeimonaHeHHoe Ha 6ase 3Toro
cnoco0a, OTiMYaeTcss OT M3BECTHHIX TeM, 9ro BAX
KOHTYpa BO30yXIeHUs IIpU ramieHdy 1oy GopMupy-
eTcsa MyTeM IOCIENOBATENIBHOTO BBENEHUA B KOHTYD
BO30YXIeHH CIIEHMABHBIX JHWHEHHBIX Pe3UCTOPOB
TakuM 00pa3oM, YTOOB! CONPOTHBIIEHHUE KOHTYpa BO3-
Oy)KEeHHd CTYNEHYaToO BO3pacTalo (CHIKanach IO-
CTOAHHAsA BpEMeHM KOHTypa BO30YXIECHUS) IIpU CHHU-
JKeHHH ToKa BO30YKIEHHMA N0 OIpelelieHHBIX 3Haue-
mmii. Takoe ¢opMupoBanue xapaktepucTuku YITI
TO3BOJIACT NMOAJEPKHBaTh 0OpaTHOE HampsKeHHE Ha
OB 0nu3kuM K JOMYCTAMOMY N0 YCIOBHAM paboTh
ee HM3ONAIMH, a TAkke HCHOJNb30BAaTh TUHOBHIE 3Jie-
MEHTH KOHTYypa BO30YKAEHHA U TamieHus Iojis
(pe3ucTop CaMOCHHXPOHH3ALMM, BHIKTIOUATENh U

T.A.). Hcnonb3oBaHue yke HMEIOUIMXCA 3IIEMEHTOB
CB mns peanm3aluy GOJBIIETO KOJIMYecTBA (QyHKIMI
TIPUBOJHAT K CHIDKCHHMIO CTOMMOCTH Takoro YITI.

B penu nocTosHHOrO TOKa KOHTypa BO30Yxie-
HuA (puc. 1) o6BIMHO TOCNENOBATENEHO C 0OMOTKO#M
Bo30yxeHuA (3) ¥ Bo30YyAMTENEM 4 BKIIOYAETCS aB-
ToMar ramenus mond (AI'Tl) wnu BeIKOuYaTens 5, a
napaensdo ¢ OB TupHcTOpHBIH paspagHux (dne-
MeHTHL 7 ¥ §) ¢ pe3UCTOpPOM CaMOCHHXPOHM3AIMH 6 H
KOHTAKTOpPOM CaMOCHHXpOHM3aluH (9), HIYHTUPYIO-
I0MM pa3spaaHuK.

PaccmorpumM cxemy VTTI (puc. 2) no cnocoby [4]
(cxeMma co3pana Ha 6a3e TunoBoit cxemsl CB, puc. 1)
U QITOPUTMBI €¢ paboThl B pasIMiHBIX pexcmvxax pa-
60THI CHHXPOHHOT'O TeHepaTopa.

B HOpManbHOM pekrMe paboTsl reHepaTopa TH-
puctopsl YI'H 8-10, crabumuarponsr 22-24, nuon 11 u
TPaH3KUCTOP 7 HaXOAATCA B 3AIIEPTOM COCTOSHHUM.

IIpu nopave curHajla Ha ranmieHHe 10N npeobpa-
3oBatens 4 CB nmepeBoAMTCS B PEXHMM HHBEPTHpPOBA-
Hud. OnHOBpeMeHHO ¢ noJadyed MMHyAbCca Ha WHBEP-
THPOBaHME TIOAAETCA MMITyILC Ha OTKIIOYEHME BBI-
Kmouatelis 5 W BKmModeHWe Tpamsucropa IGBT 7.
IIpu 3TOM, OCKOTBKY NOTYIPOBOJHHAKOBBIE PUOOPKHI
00nafaloT MeHbIIEH MHEPIMOHHOCTBIO, YEM MEXaHH-
yeckue ycrpolictea, To TpamsucTop IGBT 7 Bmodut-
cs paHblle, 9eM HaYHyT PasMBIKATHCS KOHTAaKTHI BBI-
kmovarens 5. TakuM o6pa3zoM, TpaH3HUCTOP 7 IIyHTH-
pyeT BHIKIIIOYATENb 5, YTO IIPHBOIUT K O€3XyroBoMYy
OTKIIOYEHHMIO TIOCEAHETO.

ITocne oTkmoYeHMA BHIKIIOYATENA 5 CHAMaeTCA
UMITyJIbC YTIPaBJICHUA C TPaH3UCTOpa 7, KOTOPHIH Ha-
YHHAeT NePEeXOAUTh B HETNpoBoasiiee coctosHue. [Ipu
3TOM HampsukeHue Ha OB OpicTpo yBenuumBaeTcs (U3-
3a OBICTPOTO OTKIIOUEHHMA TOKAa HHIYKTHBHOCTH), H
Tok OB 3 mepexomut B nens ¢ guoaoM 11 u pesucro-
pomM 18 mo Mmepe ortkmodeHHs TpaHzucTopa. Kak
TONBKO HamNpsuKeHHe Ha cTabIIHTPOHe 24 NOCTHTHET
BENMYUHbI €ro «cpaGaThlBaHWA», HAaHUMeHbIIEH uH3
BCEX, 5TOT CTaOWIMTpOH IepeiiieT B TNpoBOAsINEe
COCTOsIHWE W B LIETIH ynparieHus tapuctopa 10 mos-
BHUTCA TOK, TUPHCTOP BKJHOYHTCH M YacTh TOKa BO3-
OyxmeHus nepeier B Uelb 3TOTO THPHCTOpa (pe3u-
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Puc. 1. TunoBas cxema KOHTYpa BO20yxAeHuUst
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Puc. 2. Cxema cucrembl Bo3GyxaeHus ¢ YITI, nocTpoeHHOM Ha npuHuuvne
CTYNEHYaTOro yBernu4yeHus CONnpoTUBIICHUA KORTYpa Bo36yXaeHns

crop 17, Henunelnslit anement 14, konnencatop 21).
Ilpu sTOoM KOHAeHCaTOp 21 HadHeT 3apsKaTbesa IO
HanpsUKeHUA Ha HeJTMHEHHOM anemente 14.

INockonbKy 3HA4YEeHHA CONPOTHBIEHMH B LEMAX
tupucropa 10 u aumona 11 Beymxm u Tpamsucrop 7
oTKIHoYaeTcs ObICTpo, TO HampspkeHue Ha OB 6yner
[pOJOJDKATh YBEINIUBATECA. Korna 310 HanpsxeHue
JOCTUTHET HANpPUKeHUA «cpabaThIBaHWA» CcTaOHIH-
TpoHa 23, KOTOpbI, nepelias B NpoBOAAHIEe COCTOMA-
HHE, TOJKIIOUMT THPUCTOP 9 aHANOTMYHO TOMY, Kak
cTaGWInTpoH 24 noxpxmoumn tupucrop 10. Tupu-
CTOp 9 BKIHOYHTCA M B €ro Lemns (pesucrop 16, Hemu-
HelHpil smement 13 u xonzaencarop 20) Taioke me-
peiiner dacte Toka BO3Oyxaenusa. Kommencarop 20
aHaJIOTHYHO KoHAeHcaTopy 21 OyaeT 3apsikeH O Ha-
npsxeHus dnemenra 13. Hanpsxenue sa OB mpu
3TOM Taloke He OyHeT OTpaHUYEHO U IMPOAOIKHUT pac-
TH, MOKa He NOCTHIHET HaNpDKEHUd cpabarTelBaHMA
cTabuauTpoHa 22, KOTOPBIH, BKIIOYHBINKCH, TIOHACT
TOK yHnpaBleHHsA B nenb Tupucropa 8. Tupuctop 8
BKJAIOYHTCS ¥ IOJKMIOYMT CBOIO uenb (pesuctop 15,
HenuHelHbIH 3nement 12 M konpencarop 19). Yacts
TOKa BO3OYXKACHMA NEpefieT B 3TY LENb M Hampsoke-
Hue Ha OB Oyner OrpaHH4YeHO, HOCKOJBKY Temephb
TOAKMOYCHH Bee cTynenn YITLL

Ilo mMepe cHWXEHHS IHEPTHH MarHUTHOTO TIOJIA
OB Tok BO3OYXIEHHI YMEHbIUACTCS NO BENHYHHBI
neppoii ycrasku YITI. Ilo ee mocTiwkeHun TpaHsu-
cTop 7 DOBTOPHO BKIIOYAETCA M LIYHTHPYET BETBH
VITI. D10 OpHUBOIMT K CHIDKCHMIO HANpPSAKCHUA Ha
OB u Betsx YI'TI mpakTiaecku 10 Hyns ¥ HpaKTHie-
CKH NOJHOMY IEpPEeXoay ToKa BO30YXXHEHHSA B 3TOT
TpaH3ucTop (comporusreHusa BerBedt YITI memuxu).
Ilpu cHwxkeHn:d ToKa BO30yxaeHus B BeTBax YITI

koHmeHcatopsl 19, 20 1 21 HauMHAIOT paspspKaTheA.
IlepBoHayanbHO HANIPAXKCHHE Ha KOHAEHCATOpE BEIH-
Ko u OoJpnie HanmpsykeHWs BBOJA B paboTy HeluHeH-
HBIX 3neMedToB 12, 13 1 14. Ilo Mepe paspdna KOH-
JIEHCATOPOB, CONPOTHUBIECHHE 3THX 3JICMEHTOB CyINE-
CTBEHHO BO3pAcTaeT (Ha HECKOJIBKO IOPAIKOB), ¥ TOK
paspsia KOHIEHCATOPOB HAYMHAET IIPOTEKAaTh B OC-
HOBHOM II0 THPHCTOpaM, KOTOpble HAaXOHATCA B BET-
BAX C KOHJEHCATOpaMU. ITOT 06paTHblif TOK CrIoco0-
CTBYET BBEIBOXY M3 HHX 3apsAfia BOCCTAHOBIEHHA H HX
sanmpanmno. Ilocne Toro, kak Tupucropsl 8, 9 m 10
Mepelil B 3aKPHITOE COCTOSHHE, C TpaH3mcropa 7
CHUMAETCS HMITYJbC YIpPaBIEHWSA, OH 3alipaeIcy, M
Hanpsokeae Ha OB cHoBa yBemugupaercda. OmnHako
IIPY TTOBTOPHOM YBEJIMYEHHH HanpsbkeHus Ha OB B
paboty BCTynaoT TOALKO THpHCTOPHI 9 1 10, a Taioke
muon 11, mockonsky HampsbkeHuwe Ha OB orpaHuuu-
BaeTcs TONBLKO TpeMs cryneHsaMu YI'TI (3HayurenbHas
4acTh SHEPTHH yXe BriBeAeHa 3 OB). D10 mpusoaur
K YBeIMYCHUIO HampspkeHus Ha OB npakrtmiecku 10
YpOBHA MEpBOro IMKa NpH TamleHWH nojsa (BTOpoOi
MK GyReT HecKONLKO HMXKE M3-33 TOYO, YTO Hamps-
KeHgue «cpabaThIBaHUT» CTAOMIMTPOHOB B HEMAX
YHIpaBieHUI pasHoe).

ApanormussiM oOpasom Oyner pabortate 3TO
YCTpOHCTBO WM Np¥ CHIDKEHMHM Toxka OB no ypoBHA
cnexyiomeil yctaBku. I'anieHue nosis 3akaHYMBacTCs
Ha setey YITI ¢ nuonom 11 1 pesucropom 18.

CucreMa ynpaBlICHHA THPHUCTOPaMH OITHCHIBAc-
Moro VI'TI noctpoena Takum o6pa3oM, YTOOH BBOZ
THPUCTOPOB B paboTy OCYHIECTBILUICA 33 CYET JHEp-
THY, 32MaCeHHONM B KOHTYpe BO30Y)XIEHHA M IpoLec-
COB, TIPOMCXOAAINNX B cWioBo# wactm YITI mpu ra-
INEHUH 10N, a He 3a cYeT Bo3zAeiicTBus u3BHe. Takue
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Puc. 4. Tok OB npw raweHum nosns

CHCTEMBI YIPaBIICHUA MOXKHO NONYYHThb, UCHOIB3YS B
ey ynpasjieHdss THPHCTOpaMM CTaOWIMTPOHB! Ha
pa3iMdHOe HanpsxeHue «cpabateiBanusy. Ilpu sToM
HanpsOKEHUA «cpabaThiBaHUA» CTaGMIWTPOHOB pac-
OJIAraloTcs B ClieAyIOmeM nopsnake (110 Mepe Bo3pac-
TaHuA HanpsxeHus Ha OB):

1) HampsxeHue cpabatbiBanus 10;

2) HanpskeHuwe cpabarsiBaHug 9;

3) HampsxeHue cpabaTeiBaHyA 8.

Hanpsoxenne u Tox OB npu rameHnu nois Ha
omucriBacMom YI'TI npusenens! va puc. 3 u puc. 4
COOTBETCTBEHHO.
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