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OI'PAHUYEHUE NEPEHAINIPS)KEHUN B DJIEKTPUUECKHUX CETAX,
COILEPKAIINX ABTOHOMHBIE UCTOYHUKHU IIMTAHUA U CETAX
I'EHEPATOPHOI'O HAITPSOKEHUA

Kaoomckaa K.IL., Ilemposa H. .
(Hosocubupckuti 20cy0apcmeeH bl MeXHU4ecKull yHugepcumem,)

Beeoenue. XapaktepHoil 0COOEHHOCTBIO IJEKTPUUECKUX CETEH, COJIEpKAIllUX BpPAIIAIOIIHECS
anekTpudeckue MamuHbl (OM), sBisieTcs OTHOCHUTENBbHO HHU3Kas AJIEKTpUYECKas MPOYHOCTh
CTaTOpHOW M30MAMH DM 1O CpaBHEHHIO C MPOYHOCTBHIO JPYTOTO 3JIEKTPOOOOPYHOBaHUS.
Bormnpocs! 3amuTsl OT nepeHanpsiKeHu ceTe, coAepKaliux 3JIeKTPUYECKHe JBUraTenu (ceren
COOCTBEHHBIX HYXKJ JJIEKTPHUYECKHX CTAHIMA W JAPYTHX CETeH CHEeNHMaIbHOTO Ha3HAYCHUS:
KOMIIPECCOPHBIX M HAaCOCHBIX CTAHIMH MaruCTPalbHBIX ra3o- U HE(YTEmpOBOIOB, TOPOACKHX
CceTel CHUCTEMBI BOJOCHAOXEHUS U Jp.) ObUIM JOCTaTOYHO NOJPOOHO OTPAXKEHBI B
MEepUONYECKOM TIeyaTH, B 4acTHOCTH B [1]. B Hacrosmeil cratbe Ha mnpumepax ceren
TE€HEpaTOPHOr0 HAaNpsKEHUs OJOKOB 3JIEKTPUYECKUX CTAHLUUN U MEPEIBUKHBIX aBTOHOMHBIX
anektpudeckux ctaHiuuii (ITADC) paccMmaTpuBaroTCsi BOIPOCHI 3alIUTHl OT MNEpPEHANPSKEHUN
ANEKTPUYECKUX CETEH, COJIEPKALMX FeHepaTopbl. I eHepaTopbl OJIOKOB AIEKTPUUECKUX CTAaHLUN
BBIJIAIOT MOIIHOCTh Ha BbICOKOM HampsbkeHun (puc.l,a), ITADC — Ha reHepaTopHOM
HarpsbkeHuu (puc.1,0).
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Puc. 1. Ilpunyunuanvhovle cxemsl O.10Ka 21exkmpudeckou cmanyuu (a) u cexkyuu [HAIC (6)

W3 npuBeneHHBIX CXeM BHUAHO, YTO B ciiydae cBsizu TpaHchopmaTtopa Oioka ¢ OPY BH ¢
IIOMOLIBIO0 BO3YIIHON nepeMbluku (puc.l,a) 000pyaoBaHHE CETH F€HEPATOPHOIO HANPSKEHUS
HEOO0XOMMO 3alIMIATh HE TOJIBKO OT KOMMYTAIMOHHBIX, HO M OT TPO30OBBIX MEPEHATPSIKEHHIA.
B cxeme [TADC renepatopsl cBsi3aHbl C ceThio 6 KB c momorpio kabenel, KOTOphIe axke B
ciydae, ecau oT mMH [[TADC oTxonsT Bo3ayliHble JUHUUM 6 KB, SBISIOTCA HE TOJIBKO
"caMO3aIlMIIEHHBIMU" 3JIEMEHTaMU IPU TPO30BbIX MNopaxeHusx BJI, HO u s3nemeHTaMu,
3aIMIIAOIIMMHU U30JISILMIO CTaTOpa Te€HepaTopa OT IPO30BbIX NEPEHANIPSIKEHHUH.

Buympennue nepenanpasicenusn ¢ cemax ¢ 2enepamopamu u 3auiuma om Hux.

B paccmaTtpuBaeMbIX ceTX OT crnoco0a COEIMHEHUs HEUTpaldu CEeTH C 3eMJIeH 3aBUCAT
NepeHanpsHKeHNs, BO3SHUKAIOIIUE B IpOLEcce OAHO(A3HBIX TYTOBBIX 3aMBIKAHUN Ha 3EMIIIO
(O3). UccnenoBanusi, nMpoBeACHHbIE MHOTOYHCICHHBIMU HCCIIEIOBATEISIMU, IMOKA3aJd, 4YTO
MIEpPEHANIPSKEHMSI, BO3HMKAIOUIME IMPU MOBTOPHBIX 3aXUTAHUSAX JYyT'H, OTPAaHUYMUBAIOTCS 10
0€30MacHOr0 YpOBHS TPH OCHAIICHWHW CETH BBHICOKOOMHBIM PE3HCTOPOM, BEIUYMHA
COINPOTHBJIEHUSI KOTOPOTO BBIOMpAETCs, UCXOMs U3 pa3psAlia EMKOCTH CETH 4epe3 PE3UCTOp 3a
BpeMs MOPsAKa MOJIOBUHBI IEPHO/1a TPOMBIIUIEHHON YacToThl. Clie10BaTeNbHO, IPU OCHAILIEHUN
HEUTpaseil reHepaTopoB BHICOKOOMHBIMHM HEOTKJIIOUa€MbIMU CONPOTUBJICHUSIMH HE Tpedyercs
CHELMATILHON 3alIUThI U30JISLUU T€HEPAaTOPOB OT nepeHanpsxeHuit mpu O13.


http://fenix88.com

TpeboBanusg K BeIWYMHAM CONPOTHBICHMH B HEUTpaldu TreHeparopa OJioka M K HX
SHEPrOEMKOCTH MpPU IIMPOKOM THAra30HE M3MEHEHMs BXOJHBIX €MKOCTEH TeHepaTopoB (Kak
THJIPOT€HEPATOPOB, TaK ¥ TypOOT€HEPATOPOB) MPHUBEICHBI B Ta0I. 1.

Tabnuya 1
TpeGoBanus kK mapaMeTpam pe3ucTOPOB B HelTPaJIAX reHepaTOpoB 0JIOKOB
IIEKTPHYECKUX CTAHLMIA

Co, MKD 0,2 0,4 0,6 0,8 1 1,2 1,4 1,6

Ry, OM 5300 2650 1770 1325 1060 885 760 665
Wonz, klx 1,5 2,0 4,0 6,4 9,0 11 14 17
Wos3, KK 7,8 15,6 23,4 31,2 39,0 46,7 54,4 62,2

W3 Tabmuisl BUHO, YTO SHEPTOEMKOCTh PE3UCTOPOB OIPEENSIETCSl CTAIIMOHAPHBIM PEKUMOM
oxHo(dazHoro 3aMbikaHus Ha 3emito (O33), AMUTETFHOCTh KOTOPOTO MPUHSATA PAaBHOW BpeMEHHU
neucTBus ObIcTponeiicTByomel peneiHoit 3ammtel (@,5 — 0,6 c¢). B cxemax [MTADC wus-3a
OTHOCHUTEJILHO MaJlOl €MKOCTH I€HEpaTOpoB MOIIHOCTHIO mopsiika 2500 kBT conpoTuBieHus
pe3ucTopa B HEUTpaiu COCTaBIIICT BeIMUUHY nopsiaka 6500 Om.

Crioco® coenuHeHHs HEUTpalIW CETH C 3eMJIeld HECYIIECTBEHHO CKa3bIBAE€TCS Ha YPOBHSIX

NEpeHaNnpsHKeHNH,  BO3ZHUKAIONIMX MPH  KOMMYTAlMsX  BKJIIOYEHHUS W OTKIIOYCHUS
TeHEePAaTOPHBIMU BBIKITIOUATENsIMU. VIMEHHO TOCIeqHHE TepeHanpsiKeHUsT MPH PE3HCTUBHOM
3a3eMJICHUM TE€HEPAaTOPOB M ONPEAETSAI0T TpeOOBaHMA K 3amUTHBIM ammapatam Tuma OITH,
YCTaHABJIMBAEMbIM HAa CTOPOHE F€HEPATOPHOTO HaIpsbKeHud (puc.l).
Ilepenanpasxcenusn, 603HUKalOWiue NpU GKAI0OYEHUU 2eHepamopHozo evikaiouamens (I'B).
OmnacHble A7 W30JALUU 3JIEKTPOOOOPYAOBAHMS CETH TNEpPEHANpPSHDKEHUS MOTYT BO3HHKHYTH
JIMILb TPU TaK HazbiBaeMoM "TpyOoi" CMHXpPOHM3ALMK T€HEpaTopa C CEThIO, T.€. B CiIyYae, eclii
BKJIIOYCHHE TeHeparopa IPOUCXOAUT B MOMEHT, KOTJa BEKTOPHI J.1.C. TeHeparopa u
HATIPSDKEHHS HA IMHHAX PA3OLLIACH HA yrom, Gmmskuii k 180°.

PacuerHast cxema ais aHanM3a NEpeHANnpsHKEHUH NP BKIIIOYEH MU TeHepaTopa MpHUBe/ieHa Ha
puc.2.
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Puc.2. Pacuemnas cxema npu 6KJIIIO4YERUU Nepe0co NONI0CA cEREPANOPHO20 8bIKIIOUYAmMeEA

[TockonmbKy BKJIIOYEHHE TIOJNIOCOB  BBIKITIOYATENST MPAKTUYECKH BCETJa IPOUCXOIMT
HCOI[HOBpeMCHHO, TO B Ka4YC€CTBEC paC‘IeTHI)IX HpI/IHI/IMaJII/ICI) HepeHaHpH)KeHI/IH, BO3HHUKAKIIIHNC
HpI/I BKIIOYCHU U HepBOFO ITIOJIFOCA BBIKJIFOYATCIIA. HpI/I TAaKOM BKJIHOUYCHHUU HpOI/ICXOIII/IT
HauOonbmiee  '"cMemieHue"  HEWTpald W,  CIEAOBATEIbHO, BO3HUKAIOT  HAWOOJBIIHE
MIEPEHANPSKCHISI Ha HE BKIIFOUYEHHBIX (pa3ax ¢ o0euX CTOpoH BBIKIIOUaresns. OueBHIHO, UTO
KpPaTHOCTH TIepEHANPSHKEHUN OTHOCHUTENBHO 3eMJIM Ha OOOPYIOBAaHHH, PACIIONIOKEHHOM C TOU



WIM JIpyrodl  CTOPOHBI  BBIKJIIOUATENsl, ONPEIEISIIOTCS  BEJIMYMHOM  HamnpsyKeHUs Ha
COOTBETCTBYIOIIEH HENTpaiIu ceTy (Ha HEMTpanu reHeparopa U Ha yCIOBHOW HEUTpaIu 0OMOTKHU
HH cunoBoro tpancdopmaropa 0Ji0ka, COSTMHEHHOW B TPEYTOJIBHUK, WM CEKIIUU MHH 6 KB B
cxeme [TADC). D10 HanpsiKEHUE MOKHO OLICHUTH 110 TPOCTEUIIINM 3aBUCUMOCTSIM:

Uy =U, — S0 (1)
C‘bK(WlIJ) +C¢F

U,=U,, Coxnp)
Contmp) + Cor

rne Uy, =2U,, sind/2.
B cxeme 6noka emkocts oOMoTkn HH cunoBoro tpancdopmaropa CyIIECTBEHHO MEHBIIIE

BXOJIHOM emKoctH rexeparopa (C /C, =20...120). B cxeme ITADC, Haobopor, eMKoCTb Kaberst
cymecTBeHHO Oomnbiie emkoctu reHeparopa (C,./C, =0,04...0,06). CiaenoBarenbHo, B cXeMme

onoka U,, /U,, =0,008...0,05, a B cxeme ITADC 310 oTHOMmEHHE 6am3Ko K eauHuLe. [loaTomy

B cxeMmMe OJioka €O CTOpoHBI TeHepatopa, a B cxeme I[IADC — co cropoHbl KaOems
nepeHanpspkeHuil He Bo3HuKaeT. CienoBarenbHo, B cxeme O10ka anektpudeckoi craniun OITH
ClIelyeT yCTaHaBJIMBaTh HAa CTOPOHE HM3ILIETO HANpPSHKEHHS CHIOBOTO TpaHchopmaTopa, T.e.
nociie BbIKItoyarens, a B cxeme [IADC — HenocpecTBeHHO Ha reHepaTope. [lockosbKy B cxeme
OJI0Ka DIIEKTPUYECKON CTAaHIMK TEPEHANPSDKEHHUS] B PEXUME CHHXPOHHM3AIMU BO3HUKAIOT CO
CTOPOHBI OOMOTKM HH3IIETO HAIpPsDKEHUS CHIIOBOTO TpaHcdopmaropa, XapaKTepu3yemoi
JOCTaTOYHO  BBICOKOM  DIEKTPUYECKOW HpouHOCThIO  (mopsiaka 4Upm), TO  ypOBHH
MEpEeHANpPsKEHUN OKa3bIBAIOTCS MEHbILE 3TOr0 JAOMYyCTHUMOro ypoBHsS. [losToMy mapamerpsl
OIIH B cxeme Oinoka cieayer BbIOMpaTh (B cCllydae BO3AYIIHOM NEPEMBIYKH MEXIY
Tpancopmaropom Osioka u OPY BH), wucxoas wu3 yciaoBudl OrpaHUYEHHUS TPO30BBIX
nepeHanpsbkennid. [Ipusenem tpedyembie napamerpsl OITH, ycTaHaBauBaeMbIX y TeHEpaTopoB
Ha ITADC. B Tabn.2 mnpuBeieHbl pe3yJbTaThl pPacue€TOB OrPAaHUYEHHBIX MEPEHAIPSHKEHUH,
BO3HUKAIOIIMX IpH BkiItoueHuu reHeparopa [IADC B pexume "rpyOoit" cuHxpoHusauuu. B
TabNMuIe TNpHUBEeNEHBl pe3ynbTarhl pacderoB uist OITH, wu3roraBiMBaeMbIX pa3TUYHBIMU
dupmamu, a Take ans  OIIH, xapakTepHCTHKH KOTOPOTO TPEIJIOKEHBI MPH BHITOJIHEHUN
Hactosei padorsl B HI'TY (onophas Touka BAX OITH — 2.6Upm

pu Toke 250 A).
Tabnuia 2
TpeooBanus k OITH, ycranaBiuBaeMsix y reHeparopos I[TADC
NPHU OCHALLICHUM UX HeHTpaJieil pe3ucTropamMu
Taspura- Komera [Ipen-
XapakTepUCTUKH bes deHnkc DICKTOIK SHEpro- narae-
OIIH | (Hosocu6.) (Mocg;a ) Mar MBI
' (HoBocub.) (HI'TY)

U/Upm 3,06 2,47 2,55 2,73 2,22

Tok OIIH, A - 5,46 4,9 3,64 8,7
Wonm, kJ1x/xB - 8,5¢e-3 6,le-3 1,63e-3 0,015

Pyes, KBT 22,6 15,6 16,5 18,6 14,4




o.e.

o
T
I
I
T
I
I
T
I
I
e e e e e = = ]
I
I
4
I
I
L
—
I
4
I
I
1
I
I
|
T
I
|

iopn, A

i e B e e
1 1 1 1 1 T 1

| | ! I I ! i
0 0.002 0.004 0.006 0.008 0.01 0.012 0.014 0.016 0.018 0.02
t,c

!
0.002 0.004 0.006 0.008 0.01 0.012 0.014 0.016 0.018 0.02

t,c

a) 0)

Puc.3. Bxniouenue 6 pexcume cunxporuzayuu ecenepamopa IHAIC;
(a) — napsidicenus Ha ¢hazax u Ha Hetimpanu, (6) — moku ¢ OIIH

Pacuetnpie ocmwmiorpaMMmel  Tpu  HemonHO(MA3HOM — BKIIOYeHWH TeHepatopa [IADC,
OCHaLIEHHOT0 pe3ucTopoM B Heirpanu u OITH Ha BbIBosiaX, mpUBeIEeHbI HA pUc.3.

Ilepenanpasicenus, 6o3nHuKaruwjue npu OMKIIOUEHUU 2€HEPAMOPHO20 6bIKAIOUamens. ITH
MIEPEHAIPSKEHUST 3aBUCSAT HE TOJIBKO OT CXEMBI OTKIIIOYAEMOI0 IPUCOEAVHEHUS, HO U OT
XapaKTEPUCTUK yTOraCUTENIbHOW Cpellbl TEHEPAaTOPHOIo BBIKIKOYATENs. B Hacrosmiee Bpems B
cxeMax OJIOKOB T€HEpaTOPHOTO HANpsHKEHUS MCIONb3YIOTCS, KaK IPaBWJIO, BO3IYyIIHBIE
BoIKIItOUarenu, B cxemax I[IADC — wmacnsubele Bbikimouarenu. l[lpu ocHamenun I[TADC
MACIISIHBIMU BBIKJIFOYATEJSIMU ONACHBIX IOBTOPHBIX 3aKUTAHUN JYI'M B BBIKJIIOUYATEJIE MPU €TI0
OTKJIIOUEHMM He HaoOmojgaercs. [lpum wucmonb3oBaHMM B cXeMax OJIOKOB  BO3AYLIHBIX
BBIKJIIOYATENIEH YCIIEIIHOIO OTKJIIOYEHUE IPOMCXOAUT 3a CUET YCTaHOBKM Ha cropoHe HH
TpaHchopmaTopa  OJIOKOB  JOMOJHUTEIBHBIX  KOHAEHCATOPOB, IpeIHA3HAYEHHBIX IS
OTpaHMYEHUSI IPO30OBBIX MEpPEHANPSIKEHUI MpU HAOeraHUM Ha OJIOK MO BO3AYIIHOW MEPEMbIUKE
Cpe3aHHBIX BOJIH. YCTaHOBKa OJJIEra30BBIX BBIKIOYATeNell B OJOKaxX TakKe IPEANoiaraeT
OJTHOBPEMEHHYIO YCTAHOBKY JIOIOJHHUTEJIbHBIX KOHAEHCATOPOB. AHAIU3 BO3MOXKHOCTH
HCIIOJIb30BAaHUS 3JI€Ta30BbIX BbIKItOUaTesnel B cxemax [TADC nokasall, 4To BBICOKAsk CKOPOCTh
BOCCTAQHOBJICHUS JJIEKTPUYECKOM IIPOYHOCTH 3Jiera3a IIOCJIe IOracaHusl JIyTM IPaKTUYECKU
UCKJII0YaeT €€ MOBTOpHbIE 3axkuranus. ClieJoBaTeIbHO, BHICOKHME KPATHOCTH NEpEHAIPsHKEHUN
IIPU OTKJIFOYEHUH MOTYT BO3HHUKHYTH JIMIIb IIPU OCHAILEHUU CETU I€HEPATOPHOTO HAIPSKEHUS
BBIKJIIOYATEIISIMU C KECTKUM JIyTOTrallleHUEM, T.€. CIOCOOHBIMU OTKJIIOYATh TOK, COAEpPKAIIUN B
OCHOBHOM BBICOKOYACTOTHYIO COCTABJISIONIYI0, BO3HUKIIYIO IIPY IOBTOPHOM 3a)KUT'aHUU JYTH B
BBIKJIIOUATeIe. B 3TOM cilydae BO3HHMKAaeT TaK Has3blBacMas JCKaJlalUs IEepeHarnpsbkeHu. B
HACTOsILEE BPEMS BAaKyyMHBIE BBIKIIOYATEIM B MHUPOBOM JJIEKTPOIHEPIETHUUECKOM IPAKTHKE
CTaJM BHEIPSTHCA U B CXE€MaxX JOCTATOYHO MoUIHBIX OnokoB. OITH, ycraHOBIeHHBIE B ceTH
TEHEPATOPHOIO HANPSDKEHWsT MOTYT OrPAHUYMTH IIEPEHAIPSIKEHUS OTHOCHUTENIBHO 3E€MIIN.
OpHako HcclelnoBaHUS IOKa3blBalOT, 4YTO NPU OITOM TIpPAJUEHTHBIE IEepEHANPSKEHU,
BO3HUKAIOIIME Ha TMPOJOJIBHOM M30JAIMM OOMOTKM CTaropa, IPEBOCXOJAT YpPOBEHD,
JOMYCTUMBIA ISl BUTKOBOM M KaTylIeYHOM wu30iiUMKU 3ToM oOmoTku. Ilostomy mnpu
IIPOEKTUPOBAHUM Ayroracsimei KaMepbl BaKyyMHBIX BBIKJIIOUATENIEH clieyeT 00ecleuyuBaTh
TaKyl0 CKOpPOCTb BOCCTAHOBJIEHUS JJIEKTPUYECKOM IPOYHOCTH, HpPH KOTOpoH He Oyner
HaAO0JII0/IaThCSl MOBTOPHBIX 3a)KUTAHUM JyTW B BaKyyMHOH nayroracutenbHoil kamepe (BIK).
Bo3spacranue snexkrpuueckoii npounocty B BJIK mocnie noracanus yru 0ObIYHO OMHUCHIBACTCS B

Bune:u, - (t) =k(t+t,), rae kK — CKOpOCTb BOCCTAHOBJICHUS JIEKTPHUYECKON NPOYHOCTH, fo —

S1.T1p .
BpeMd MCKAY HAYaJIOM PaACXOXIACHHUA KOHTAKTOB MU IIPOXOKACHUCM TOKa HpOMI:IHIJICHHOfI
4acTOThl uepe3 HyseBoe 3HaueHue. Ha puc.4 mpuseneHsl o0nacTu B KOOpAMHATaxX k-tg, Ipu



KOTOpbIX He Oyzaer HaOmoAaTbcs MOBTOPHBIX 3axuranuii ayru B BJIK reneparopHoro
BBIKJIIOUATENs OJloKa TpH pasIUYHBIX TOYKax TpexdaszHoro k.3. B Omoke (1 — 3a
Tpanchopmaropom, 2 — MeXIy TpaHC(HOpPMATOPOM M BBIKIIOYATENEM, 3 — y TEHEparopa).
AHanoruusble 00J1aCTH JUIsl reHepaTopHoro Buikitouatesns Ha [TADC npuseneHs! Ha puc. 5.
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Puc.4. Obracmu napamempos B/IK, npu komopuix ne Habarooaemcst no8mopHsix
3avcueanuil oy2u npu OmKIo4eHuly O10Ka.
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Puc.5. Obnacmu napamempos BIIK, npu komopwvix He HAOI00aemcs no8MopHbIX
3avicueanutl oyeu npu omuodenuu eenepamopa Ha I[1A9C

[Tonyuennbie TpeboBanust k BJIK He sBIsOTCA 4Ype3MEPHBIMHM, TaK KaK COIJIACYHOTCS C
JTOCTIDKEHUSIMH B 00JIAaCTH BaKyyMHBIX BBIKJIIOUaTeNeil BEAYyIIUX MUPOBBIX (UpM (B YaCTHOCTH,
¢bupmer SIEMENS).

I'po3oevie nepenanpasicenus 6 cemu 2eHepamMOPHOZ0 HARPANCEHUA OJI0KOE INEKMPUUECKUX
cmanyun. PacueTHas cxema IpH yJape MOJHHMM B BO3AYIIHYIO IEPEMBIUKY, CBS3bIBAIOLIYIO
cunoBoit Tpanchopmartop 6moka ¢ OPY BH, mpuBenena nHa puc.6,a. Ha puc.6,06 npuenena

MojIeNb Tpancopmaropa OJoka.
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Puc.6. Pacuemnas cxema npu ucciedo8anuu 2po308blx NepeHanpsdicenuil 6 cxeme oaoxa (a) u
MoOenb Ccuno6020 mpanchopmamopa (0)



B cinyuae HaOeranusi Ha TpaHcopMmaTrop Cpe3aHHBIX BOJH HX IEPEXOJ Ha CTOPOHY
TeHEPATOPHOTO HAIPSHKCHUS OTPEIENSETCS ICKTPOCTATUICCKUMHE CBS3SIMUA MEXIY 0OMOTKAMH
TpaHcopMaTopa, Mmpu 3TOM KOIDDUIMEHT JENCHUS B MEPBOM MPUOIIKEHHH MOXET OBITh
onened kak k, . =C,/(C,, +C)). Ilpu BO31€HCTBUM NOJHBIX BOJH UMILyJIbC HANPSKEHUs Ha
CTOPOHE TEHEPATOPHOTO HANPSDKEHHSI COJCPKUT JIBA MAaKCHMyMa: TIePBBI MaKCHMyM
OINpEeJICNSIeMbIif, B  OCHOBHOM, JJIGKTPOCTATUYECKUMH  CBSI3SIMH ~ MEXAy OOMOTKaMH
TpaHcpopMmaropa, BTOPOW  —  DJICKTPOMArHUTHBIMH  CBSI3IMH,  XapaKTepU3yeMbIMHU
kodpdunmentom  TpaHchopmanum  TpaHchopmaropa  k  =Uy, /Ugy,.  Tlockombky

=0,55, k., =15,75/500=0,03), cpe3aHHBle BOJHBI

OKa3bIBAIOTCs 00JI€€ OMACHBIMHU ISl M30JIALUU 000PYIOBAHUS T€HEPATOPHOTO HAMPSKEHUS, YEM
nonHele. Ilpu BozneiicTBum cpe3anHHbIXx BoiaH ¢ nomombio OITH BH, ycranoBnenHoro co
CTOpPOHBI OOMOTKH BBICIIETO HANPSIKEHUs, HEBO3MOXXHO OTPAaHUYUTH NEpPEHANpSIKCHUs Ha
CTOPOHE T€HEPATOPHOIO HANpPsDKEHHS 10 JIOMYyCTUMOIO YPOBHS. JTO OOYCIIOBJIEHO OOJIBIINM

k,. >>k, . (B paccMoTpeHHOM Onoke Kk

3.CT. 3.CT.

KodppurmeHTom k obecnieunBaromuM ynpexmaromee "cpabareBanue” OIMH HH mo

3.cT.

cpauenuto ¢ OIIH BH. Ilpu Bo3neiictBuu mnonubix BoiH "cpabarteiBanue" OIIH BH

o0ecrieuynBaeT MpUEeMIIEMBI YPOBEHb TPO30OBBIX MEPEHANPSHKEHU Ha CTOPOHE T€HEepaTOPHOTO

HanpspkeHus.  J{ns  oOecnedyeHuss HaJeXHOM TpO30YNOPHOCTH TreHeparopa Ojoka Mmpu

BO3JICHCTBUU Cpe3aHHbIE BOJHA Ha cTtopoHe ooMmoTkn HH tpanchopmaropa ycraHaBmuBaeTcs

cHeluagbHble O€3bIHIYyKTUBHBIE KOHAEHCATOpbl eMKocThio mopsaka 0,1 — 0,2 mx®.

CnenoBarenbHo, ycraHoBka OITH B ceTu reHepaTOpHOro HampsiKeHHs 0JIOKa NMPU OCHALEHUU

reHepaTopa BBICOKOOMHBIMM PE3UCTOpaMU TpeOyeTcsl JUIIb JJs OrPaHUYEHUs TPO30BBIX

nepeHanpsHKeHNH, BO3HUKAIOMIKX MTPHU BO3/ICHCTBUH MOJTHBIX BOJH ¢ KPYTHIMU (DPOHTAMH.

Buoieoow.

1. HckiroueHHe onacHbIX NEPEHANPSKEHUH B CETAX T€HEPaTOPHOTO HAIPSKEHMsI Kak OJI0KOB
anekTpuyeckux craHuuid, Tak U I[TADC npu OJ/I3 nocturaercss myTeM BBHICOKOOMHOTO
3a3eMJICHUS] HEUTpaJIe FeHEPaTOPOB.

2. B cerax reneparopnoro HanpspkeHus 0oka OITH cnenyer ycranaBiuBate Ha ctopone HH
TpaHchopmaropa 0si0ka, a B cxemax [TADC — HenmocpeACTBEHHO Ha BBIBOJIaX T€HEPATOPOB.

3. B cersax TeHepaTOPHOrO HANpPSDKEHUs OJIOKOB, HEWTpaJld KOTOPBIX OCHALIEHBI
BBICOKOOMHBIMHU pe3uctopamu, Ha OITH Bo3naraercs nuipb 3amura CTaTOPHON H3OJISILIMM
reHeparopa Npu BO3ACUCTBUH IOJHBIX BOJTH C KpyThiMH (pponTamu. [Ipu stom st OITH
OyayT "cpabGaTeiBaTh" M TpU TpyOOH CHHXPOHHU3AIUHM OJIOKA, XOTS IepeHaNpsHKeHUs,
BO3HHUKaroIue npu 3ToM Ha cropoHe HH Tpancdopmaropa 6ioka, rae ycranosnen OITH,
HE JOCTUTalOT YPOBHsI onacHoro s uzonsauuu oomotkun HH tpancdopmatopa. Pacuers
MOKa3bIBalOT, 4yTo 3Heproemkocts OIIH B 3TOM ciywae orBewaer OIIH 1 — 2 rpynm, a
onopHas Toyka BAX OIIH oTBeuaer ocraromemycst HanpsokeHuto nopsaka 2,8 Upm npu
Toke 3 — 5 KA (B 3aBUCMMOCTH OT HANpsSOKEHUM CETH TI'€HEpaTOPHOTO M BBICLIETO
HarnpsHKeHUs 0JI0Ka).

4. B cersax reneparopHoro HampsbkeHus [TADC mpu ocHalieHMM HeHTpaneid reHepaTtopoB
BBICOKOOMHBIMHU PE3UCTOpPAMHM C cONpoTHBiIeHHEeM mnopsaka 6500 Om  (MOIIHOCTH
pesuctopa nopsiaka 30 kBT), xapakrepuctuku OITH BeiOuparoTcs, ucxoas u3 Tpedyemoro
YPOBHSI OTpaHUYEHHUs IEPEHANPSIKEHUH, BO3HMKAIOIMX HpHU '"TpyOoil" CHHXpOHU3ALUU
reHeparopoB. Ilpu stoM giutenbHO BhIAEpkuBaeMoe Harpsbkenue OIIH U, = 6,6 B;
onopHast ouka BAX OIIH Uy= 13,5 kB npu lomam = 250 A; yaenbHas sHeprus,
HOrJIoNIaeMas 3allUTHBIMH anlapaTaMyd BO BPeMs €JMHUYHOrO '"cpabateiBanua' Wy, =
Womd/ Ue @0,15 x/Ix/kB, uTo 0TBe4YaeT nepBoii rpyIine anmaparoB Mo 3TOMY IapaMeTpy.

5. B ciuydae ocHameHuss O0y0koB oanekTpudeckux craHuuid u  ITADC BakyyMHbIMHU
BBIKJIIOYATENSIMUA CKOPOCTh BOCCTAHOBJIEHUS 3JIEKTPUUECKON MPOYHOCTH MEKKOHTAKTHOTO
npoMexytka B BJIK nomxna o0ecneunBaTh OTCYTCTBHE IOBTOPHBIX 3a)KUTAaHUH,
MPUBOJALIMX K HEIOMYCTUMO OOJIBIIMM BUTKOBBIM INE€PEHANPSIKEHUSM. DTOMY YCIOBHIO



npu ynpexJaCcHHU MOMCHTAa Hadalla pacCXOKIACHUA KOHTAKTOB MOMCHTA IMMPOXOKIACHUA
OTKJIFOUAEMOT'0 TOKa MIPOMBIIIJIEHHON YacTOThI Yepe3 HyseBoe 3HaueHue nopsaka 300 mxe
OTBEYAET CKOPOCTh BOCCTAHOBJICHHUS OJCKTPUUYECKOH MPOYHOCTH MEKKOHTAKTHOTO
npomexyTtka B BJIK ne menee 60 — 80 kB/mc.
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