MHUHHUCTEPCTBO OBPA30BAHMUA
PECITYBJIMKH BEJIAPYCbH

besopycckunii HAUMOHAJIbHBIN
TeXHUYeCKH YHHBEPCUTET

Kadeapa «nekrpnueckne cTaHuum»

SJEKTPHUYECKAS YACTD
3JIEKTPUYECKUX CTAHLIMA
A MOACTAHLIMIA

Y4yeOHO-MeTOAUYECKOEe Mocooue

YacTtb 2

Muunck
BHTY
2018


http://rep.bntu.by

MUHUCTEPCTBO OBPA3OBAHU A PECITYBJIMKU BEJIAPYCb
Bbenopycckuit HallMOHAIBLHBIA TEXHUYECKUN YHUBEPCUTET

Kadenpa «Dnekrpudeckue CTaHIIANY

JEKTPUYECKAS YACTb SJIEKTPUYECKUX CTAHLNM
Y IOJICTAHLII

Y4eOHO-MeToqYeCcKOe Tocodue T MPAKTHUECKUX 3aHITHH
IU1s cTyaeHToB cenunanbHocTeit 1-43 01 01 «DnexTpuueckue CTaHIumny,
1-43 01 02 «DOnekTpo3HEpreTHYeCcKre CUCTEMBI U CETHY,
1-43 01 03 «DmekrpocHab)eHne (TI0 OTPACIAM)»,
1-43 01 04 «TemnoBbIe MEKTPUICCKUE CTAHITUNY,
1-43 01 08 «IlapoTypOUHHBIE YCTAHOBKH aTOMHBIX AJIEKTPHICCKUX
crannuii», 1-43 01 09 «PemeitHas 3ammTa 1 aBTOMAaTHKAY)

B 2 yactax

Yacts 2

Pexomenoosarno yuebno-memoouueckum ooveouneHuem no oopa3oeanuro
6 0bnacmu dSHepeemuKU U IHEPLeMuU1ecKo2o 060pyO008aHus

MuHck
BHTY
2018



YK 621.311.2.002.5-83(076.5) (075.8)
bbK 31.27747

245

345

ABTOpBI:
B. H. Ma3zypresuu, U. U. Cepeeii,
JI. B. Temepuna, B. A. Bynam

PenenseHTst:
B. JI. Paowxk, B. M. 36paovica

JJieKTpUYecKasi YacTb JUICKTPUYECKUX CTAHIWH W IOJCTAHIWI:
y4eOHO-METOANYECKOE MTOCOOHE JUIsl MPAKTHYECKHUX 3aHATHH JUTS CTY/ICHTOB
cneuuansHoctell  1-43 01 01  «Onekrpuueckue cranmum», 1-43 0102
«DNMEKTPOIHEPTETUIECKIE CHCTEMBI U ceTi», 1-43 01 03 «3nexrpocHad-
xenne (mo otpacisaMm)», 1-43 01 04 «TemmoBble ANIEKTPHYECKUE CTaH-
mun», 1-43 01 08 «[lapoTypOHHHBIE YCTaHOBKH ATOMHBIX JJIEKTPHUYECKIX
cranimity, 1-43 01 09 «Peneiinas 3ammura ¥ aBToMaTnka»: B 2 4. 4.2 /
B. H. Ma3sypkesuu [u 1p.]. — Munck : BHTY, 2017. - 62 c.

ISBN 978-985-550-623-3 (4. 2).

HW3nanne cogepKUT IpUMEpPhI PEIeH s 3a4a4 0 JUCIUILINHAM «DIeKTpHIecKas 4acTh
JNEKTPHIECKUX CTaHIWMID, «I[Ipon3BOACTBO AIIEKTPOIHEPrHI», «NeKTpoobopynoBarre ADCy,
«DIEeKTPOOOOPYI0BAHHE EKTPOCTAHLMIY. [IpUBOIATCS peKOMEHIALK 1 IPHUMEPBI BEIOOpa
9NIEKTPOOOOPYAOBAHHUS M TOKOBEAYIINX YaCTEH 3IEKTPUICCKUX CTAHIIHH.

Yacts | (aBropel B. A. Bynar, B. H. Masypkesuu, . U. Cepreii, JI. B. Terepuna)
Beiia B BHTY B 2014 r.

VK 621.311.2.002.5-83(076.5) (075.8)
BBK 31.27717

ISBN 978-985-550-623-3 (4. 2) © Benopycckuii HalMOHAIBHBIN
ISBN 978-985-550-479-6 TEXHUYECKHI yHUBepcHTeT, 2018



BBEJEHHWE

Wznanue sBusieTcss BTOPOWM YACThIO METOJMYECKOTO IMOCOOWS st
NPaKTHYECKUX 3aHATHH M0 TUCUUIUIMHAM «JIEKTPUYECKasi 4YacTh 3JICKT-
PUYECKUX CTaHIHI», «IIpOU3BOICTBO AIIEKTPOIHEPTHNY, «IIEKTPOOOO-
pynoBanne ADCy», «DIeKTpooOOpyAOBaHHUE BJICKTPOCTaHIIU». B mep-
BOM YacTH, COeprKallel YeThpe pa3ziena U MATh IPUMEPOB, PacCMaTpH-
BAJIMCH BOIIPOCHI Pa3pabdOTKH CTPYKTYpHBIX U IMaBHBIX cxeM KOC u ADC,
pacdeta TokoB K3 mis BerOopa obopynoBanms. Bo BTopoi 9actu moco-
Ousl paccMaTpUBAIOTCSI BOMIPOCH! pa3paboTKu TaaBHEIX cxeM TOLl u BbI-
0opa 31eKTpooOOpYyIOBaHUS U TOKOBEAYLIMX YacTEd SIEKTPOCTAHLHH.
JlaroTcs pekoMeHJanMu IO BBIIOJIHEHHIO 4YepTeka IJIABHOH CXEMBI
COEIMHEHHUH 3EKTPOCTAHLUU.



5. PA3PABOTKA TJIABHOM CXEMBI JIEKTPHUECKUX
COEJIMHEHUMIA U CXEMBI DJEKTPOCHABXXEHU S
COBCTBEHHBIX HY K/l TOL1

TOII — snexkTpuyueckue CTaHLUM, MpETHAZHAYEHHBIE I LIEHTpaU-
30BaHHOTO CHA0XCHUS TIPOMBIIIUICHHBIX TPEANPHUITHI H TOPOIOB JIEKT-
pHUECKOH | TeIIoBOM sHeprueit. Crnennduka ux dJIEKTPHUECKON YacTh
COCTOUT B TOM, YTO Pacroiarasch B ropojax WM Ha TEPPUTOPUH IPO-
MBIIUIEHHBIX MPEANPHUITAN OHU BBIJAIOT SIEKTPOIHEPTHIO OJIM3KO pactio-
JIOKEHHBIM MOTPEOUTENSIM Ha TeHepaTOpHOM HanpsbkeHuu (6 wiu 10 xB).
Jna storo Ha TOIl coopyxaroTcsi reHepaTOpPHBIE PACHPEIEIUTENbHbIE
ycrpoiictBa (I'PY). I'PY, xak mpaBmiio, COOpyXarTcsi ¢ OMUHOYHOUN CEK-
LMOHUPOBAHHOM PEAKTHPOBAHHOM CUCTEMOM MIMH. YHCIO MU MOUIHOCTh
TeHEepaTopoB, NpucoeqUHEHHBIX K [ PY, MomKHO OBITH TakuM, 4TOOBI IpH
OTKJIIOYEHUH OHOI'0 TeHEepaTopa OCTaBIIMeCs B pabOTe MOIHOCTBIO 00ec-
MIEYMBAIIM TUTaHWE TMONKIIOYeHHBIX K ['PY motpebureneit. [Ipm 3Tom
YHUCJIO TEHEPaTOpPOB, NOJKIIOUEHHBIX K [ PY, He nomKHO mpeBbIaTh ye-
ThIpEX, KaXIbIi U3 HUX MPUCOCAUHSIETCS K OTAeNbHOM cexkuuu ['PY.

CBsI3p ¢ DHEPrOCHUCTEMOI W BBHIJa4a W30BITOYHOW MOITHOCTH OCY-
IIECTBIISIETCS] Ha MOBLIIEHHOM Hampspkenun 110, 220 unu 330 kB, mis
gero Ha TOIL] coopyxkatorcs PY moBeimienHoro Hamnpsikenusa. I'PY co-
eauHsI0TCA ¢ PY NOBBIIIEHHOrO HampspKeHHS depes3 TpaHChOpMaTOpbl
cBs3u. OOBIYHO YCTAHABIMBAIOTCA JiBa TpaHC(HOPMATOPa CBA3H, KOTOPHIE
JOJDKHBI 00€CTIeYlTh BBIAAa4y BCell M30BITOYHONW MOIIHOCTH TIPH Pas3-
JMYHBIX PEXHUMaX PaOOThI CTAHIIMU.

[Ipu 6oxpmux TemIOBBIX Harpyskax Ha TOLl ycraHaBnmmBaroTcs Typ-
Ooarperarbl OOJIBIINX SAUHUYHBIX MolHOCcTel — 120 MBT u 6onee. [lo-
CKOJIbKY HOMMHAJBHBIE HANpPsDKEHUS TEHEpaTopoB TaKUX MOIIHOCTEN
npessrmatot 10 kB (15,75; 18 wm 20 kB), To 0HE coequHAIOTCS B OJI0KH
C MOBBIIAIOMIMMH TPaHCPOPMATOPAMHU U BBIAAIOT JJIEKTPOIHEPTUIO Ha
mmHel PY 110-330 xB. B stom cnyyae notpeburenu 6—10 kB nomyvator
MMATaHUE OT MOTpeOuTENbCKUX KPY.

[Totpeburensckne KPY uMeOT omHY WM JBE CEKITMOHHPOBAHHBIC
HOPMAJIBHO OTKJIIOUEHHBIMU CEKLIIMOHHBIMHU BBIKITIOUATENIIMUA CHCTEMBI
mmH. Cexnu KPY npucoennHsioTes depe3 noHmwkaromue Tpanchopma-
TOPHI K IByM reHepatopam TOLI.



B cnydae, korna remepatopsl TOLl MMer0oT HOMUHAIBHOE HAMpsKe-
Hue 6 wim 10 kB, a MOIITHOCTh MECTHBIX MOTPEOUTENICH MEHBIIIE MOIITHO-
CTH ofHOro reHeparopa, I PY He coopyxator. li1st anexTpocHaOXeHus
MECTHBIX MOTpeduTeneit cozmaercs notpedbutensckoe KPY, momyuaro-
iee PHEPTHIO HA TEHEPATOPHOM HANpPSKEHUH OT JBYX T'€HEPaTOpPOB Ye-
pe3 TOKOOIPaHMYMBAIOIIUE PEaKTOPhl. BbIgada W30BITOYHON MOITHOCTH
3TUX TEHEPATOPOB OCYUIECTBISAETCS B PY MOBBIILIEHHOTO HANPSKEHUS
yepe3 OI0uHbIe TPaHCHOPMATOPHI.

[ToTpeburenn 31EKTPOIHEPTUU COOCTBEHHBIX HYXKJ INHTAIOTCS OT
cexuuii coocTBeHHBIX HYk)1 6,3 KB. Cekiuu coOcTBeHHBIX HYX)1 6,3 KB
MOJTy4aloT SHEPTHIO OT TEHEPATOPOB YEPE3 PEaKTOPhl — €CIIN HampsKe-
HUe TeHepaTtopoB 6,3 kB, mim depe3 TpaHchOpMaTOphl — KOTIa HaIpsi-
KeHHEe TeHepaTtopoB Oobiie 6,3 kB.

Ha TOL ¢ I'PY peaxTopsl uiau TpanchopMaTopsl COOCTBEHHBIX HYXK]T
MOJKIIIOYaroTCA K muHaM cekiuid I'PY. B ciyuae npumeHeHus mnotpe-
ourensckoro KPY peakrops! nnn Tpancopmaropbl COOCTBEHHBIX HYXT
MIPUCOEINHAIOTCS K TeHeparopaM. KoaudecTBO CeKIMil cOOCTBEHHBIX
HyX71 6,3 KB 00BYHO paBHO 4YMCIIy KOTJIOB. MOIIHOCTE pPEaKTOpOB
WIN TpaHc()OPMATOPOB COOCTBEHHBIX HYJ BBIOMPAIOTCS IO BBIpAXKe-
Huto (5.18) [3]. Cxembl COOCTBEHHBIX HYXIl OJOKOB TeHEpaTop — TPaHC-
¢dopmarop Ha TOLI BemonHsrOTCS TaK *e, kKak 1 Ha KOC.

5.1. Bb10Op OCHOBHOI0 3JIEKTPO00OpPYAOBAHHS U pa3padoTka
CTPYKTYPHOIi cCXeMbI BbIAa4H dJ1eKTpodHepruu TIL

5.1.1. Cocmagnenue cmpykmypnoii cxemor TII]

Ha puc. 5.1 noka3ansl TUNIOBBIE CTPYKTypHBIE cxeMbl TOLI.

Ha T3I] Bce rereparopsl npucoeaAnHIIOTCS K ['PY 1 MomKHBI OBITH,
KaK MpaBUJIO, OJUHAKOBOM MOIIHOCTH. JlomycKaeTcsi MpUMEHEHNE TeHe-
paTopoB ABYX Pa3HBIX THIIOB. MOIIHOCTH TEHEPATOPOB M YUCIO 000pO-
TOB TIOJIOMPAIOTCS 0 MOIHOCTH M YMCIy 000poTOB TypOmH. Ecim momi-
HOCTh TIOTpeOHTeNeil MecTHOH Harpy3ku mpeBbimaer 30 % cymmapHOi
MOIITHOCTH T€HEPATOPOB, TO B 3TOM CIIy4ae HE00X0AuMO coopyxats [PV,

KonuuectBo reneparopos, npucoequHeHHbIx K ['PY, 3aBucut ot Ha-
rpy3ku 6—10 kB u Haxoautcs B nuamnasone ot 2 1o 4. Ha puc. 5.1, a nBa
re’eparopa npucoeaunensl k I'PY, a oqun, 6onee mouiueiii, — k PY BH.
Jlnaun PY BH ocymecTBisIIOT CBA3b C SHEPIrOCUCTEMOM.



Puc. 5.1. CrpyxtypHble cxemsl TOL]

Ecmn BOmm3u TOL| mpenycmarpuBaeTcst cOOpyKEHHE SHEPTOEMKHX
MIPOU3BOJICTB, TO UX MTUTaHUE MOXKET OcyIecTBIAThCA o BJI 35-110 kB.

B sTom cmyuae Ha TOL] nmpexycmarpuBaercs PY cpeanero Hampsixe-
Hus (puc. 5.1, 6). CBa3p Mexay PY pasHoro HampsKeHHs OCYIIECTBIIS-
eTcs ¢ MOMOLIbI0 TPEXOOMOTOUYHBIX TPAHC(OPMATOPOB MIIM aBTOTPAHC-
dhopmatopos.

[Tpu He3HaunTenbHOW Harpy3ke Ha HampsbkeHuH 6—10 kB menecoo6-
paszHO OJI0YHOE COeAMHEHHE TeHEePAaTOPOB € MOBBIMIAIOIINMH TpaHc(opma-
TOpamMu Oe3 IIONEpPeYHbIX CBA3EH Ha TI'€HEPAaTOPHOM HANPSDKEHHU. OTO
YMEHBIIIAaeT TOKH KOPOTKOI'O 3aMBIKaHHS U MO3BOJIIET BMECTO JIOPOTrOCTOS-
mero I'PY npumenuts KPY nnst nuranus mectHo# Harpy3ku (puc. 5.1, 8).

5.1.2. Boioop mpancghopmamopoe ¢ cmpykmypuoii cxeme TII]

Tpancdopmatopsl Ha TOL coyxar mna cessu I'PY ¢ sHeprocucte-
MOH M 2JIeKTpOCHAOKEHUS OTpeOuTeNneld coOOCTBEHHBIX HYXK. OOBITHO
Ha TOL ycranaBnuBaioTcs ABa TpaHcopmaTopa cBsi3u. [loBblmaromue
TpaHcpopmaTopsl B cxeme TOLI ciyxaT amnst BelAaul M30BITOYHON MOIII-
HOCTH B DHEPTOCHCTEMY.

MourHocTh, TiepeaBaeMasl depe3 TpaHc(HOpMaTOphl CBA3H, OMpere-
JISIeTCS ¢ YYeTOM pa3HBIX 3Hau€HHUil cos(p reHepaTopoB, HATPY3KH M MO-
Tpebureneii coOCTBeHHBIX HY k1, MBA.

S:\/(ZPF_PH_PC.H.)Z+(2QF_QH_QC,H,)2’ (51)



rae P, Oy — cyMMapHas akTUBHas M PeaKTHBHAas Harpy3ka Ha reHepa-
TOPHOM HaIpsKCHHH;

Py, Ocn — aKTHBHAS U PEAKTUBHAS Harpy3ka COOCTBEHHBIX HYXK]I.

MoruHocTh, MepenaBaeMasi 4epe3 TpaHCPOPMATOPHI CBSI3U, U3MEHS-
eTCS B 3aBHCHMOCTH OT peXuMa pabOThl TeHepaTopoB M rpaduka Ha-
rpy3ku norpebutencii. [Ipu oTCyTCTBMM TakuX I'paduKOB ONPEICIISIOT
MOIITHOCTh, TIEpEeAaBaeMyt0 uepe3 TpaHChOopMATOPhl, B TPEX PEKUMAX:
MUHUMAIILHBIX Harpy3ok, moactaBiss B Gopmyay (5.1) Pumin, Oumins
HAXOZAT Sipacy; MAKCUMAIBHBIX HATPY30K — Pumax, OQumax HAXOIAT Sapacy;
B MOCJICABAPHITHOM PEKHUME MPHU OTKIIOYCHUH CaMOT0 MOITHOTO F'eHepa-
TOpa U MaKCUMAJBHOHM Harpy3ke moTpeOuTeneil (M3MEHseTCsl BeIHYuHa
2 Pr, 2 0Or) HAXOZAT Sapacu.

[lo nanbomnpiiel pacyeTHONW HArpy3Ke OIpeNeNseTcs MOIIHOCTh
Tparcdopmaropos ces3u. [Ipu ycTaHOBKE ABYX TpaHCPOPMATOPOB

S

~ ~pact.max

2Ty (5.2)
rae Ky, = 1,4 yuuTbIBaeT 10IMyCTUMYIO IEperpy3Ky Tpanchopmaropa.

[Ipy HanmuuuyM cperHero HanpsHKEHUS B Ka4eCTBE TPaHC(HOPMATOPOB
CBSI3M BBIOMPAIOTCS TPEXOOMOTOUHBIC TPAaHCPOPMATOPHI HIIH aBTOTPAHC-
¢dopmaropsl. Bei6op Tuma TpaHCQOpPMATOPOB CBSI3M 3aBHCUT OT KOMOH-
HallU{ IIOBBIIIEHHBIX HANPSIKEHUH, Ha KOTOPBIX BBIAAETCS MOIIHOCTH
anekrpocraniuu. [Ipu xomOuHaiuu HanpspkeHud 110-220/35/10 BbI-
ouparoTcs TpexodMoTouHble Tpanchopmatopsl. Eciim U, = 330-750 kB,
a U, = 110-220 xB, To Torga BeIOMparOT K yCTAaHOBKE CHUJIOBBIE aBTO-
TpaHc(popMaTopsl.

B cBs3M ¢ peBepCUBHBIM pEXUMOM paboThl TpaHCHOPMATOPOB CBSZU
HEOOXOOUMO IMPENYCMOTPETh yCTPOMCTBA Ul PEryJMpoOBaHMs HaIps-
skeHus o Harpyskoit (PITH) Ha cropone BH.

5.2. lIpumep coctaByeHust cTpyKTypHO# cxembl TILI
¥ BBIOOpa OCHOBHOTO 000PYAOBAHUSA

IIpumep 6. Paspaborats cxemy Beigaun mommuocTd TOLI, Ha KoTOpOW
TIO TETUIOBBIM HArpy3KaM BHIOpaHbI K YCTAHOBKE TPU TYPOUHBI MOIITHOCTBIO
60 MBT kaxmas (IIT-60). Harpyska Ha mmHax 10 kB B MakcmMmambHOM
pexume paBaa 100 MBt, B munumansaoM — 75 MBT, cose, = 0,91,
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T, = 5800 u. Harpy3ka Ha mmHax 35 kB B MakcUManpHOM peXHME paB-
Ha 23 MBT, B MunumaibHoM — 14 MBT, cose, = 0,92. Besa ocranbHas
MOIIHOCTH BbIaetcs B ceTh 110 kB. Harpy3ka coOCTBEHHBIX HYKA MPH-
HsATa paBHOU 10 % OT ycTaHOBIEHHON MOLTHOCTH, COSQy = 0,8.

Pemrenne. Ilo [6] w3 cTaHmapTHOTO psoa MOIIHOCTEH TypOoreHepa-
TOPOB 10 MOIHOCTH TYPOUH U YUCITy 000POTOB BHIOMpPAaEeM TeHEPaTOPHI
PaBHOI MM HECKOJIbKO OoJbineii MomHOCTH. [IpiHNMaeM reHepaTopsl
tuna TO-63-2 ¢ P, = 63 MBT, cose =0,8.

Hamedaem nBa BapuaHTa CXeMBI BBIAYM MOIIHOCTH 3JIEKTPUYECKOU
craniuu (puc. 5.2). B oboux BapuanTax mpenycMaTprBaeTCsl yCTaHOBKA
JIBYX TPeXOOMOTOYHBIX TPaHC(OPMATOPOB CBS3U AJIsi OOECIIEUeHHUs Ha-
JIEKHOTO JIEKTPOCHAOKEHUS HArpy3KH Ha HanpspkeHuH 35 kB 1 Bbaun
Bcell m30pITOuHOM MomHOCTH B ceTh 110 kB. PaccmarpuBaemsbie Bapu-
AHTBI 110 CTETEHU HAJEKHOCTH MOKHO CUMTATh OJAMHAKOBBIMHU, [TO3TOMY
CpaBHHBaOTCs 0€3 yuera yniep0a OT HEA0OTIIyCKa 3JIEKTPOIHEPTHH.

Qe Pe
I xR 1B
¥ =B 35 xB
-~ [ _ . . '

Swap Seap
LISl T I8 B
Sen £x @ Spap - {.EI
a ]
Puc. 5.2. Cxems Beigaun Moutaoctd TOL k mpumepy 6:
@ — TIepBbIH BapHaHT; 6 — BTOPOW BapHaHT

Breibupaem TpanchopMaTOphl CBA3M MO YCIOBHAM OajlaHCa MOIITHO-
CTH Ha IIWHAX HU3IIETO HanpspkeHus 1mo popmye (5.1).
B nepsoM BapuanTe

S, :\/(2~63—75—12)2 +(90-34-9)° =57 MB-A;

S, :\/(2-63—100—12)2 +(90-45-9)" =37 MB-A;

S, =\/(2-63—100—12—6)2 +(90-45-45-4,5)° =46 MB-A.



Ipumeuanue. PeakTBHAsI MOIIHOCTH OIPEIENSIETCS TIO BBIPAXKCHHIO
O = Ptgo, rae tge onpeaensercs o U3BECTHOMY 3HAUEHHIO COSO.

OtpunarensHble 3HAYSHUs! Pe3yIbTHPYIOMINX BEJIMYHH B CKOOKaxX MO
KOPHEM B BBIp@XXCHHUH S3; MOKA3bIBAIOT, YTO MPHU OTKIIOYEHHH OJHOTO
reHepaTopa MOIIHOCTD nepenaercs ¢ muH 110 kB Ha mmHb 10 kB.

[Ipu oTKIIFOYEHUH OJHOTO T€HEpaTOpa COOTBETCTBEHHO CHIDKEH pac-
XOJ] Ha COOCTBEHHBIE HYXIbI.

MotuHOoCTh TpaHC(OpPMATOpa BRIOUPAETCS 110 HAaUOONIBIIEMY MIEPETO-
Ky S} =57 MB-A. CornacHo BeipaxeHuto (5.2)

S, 2%:40,7MB-A.

9

Beibupaem tpancdopmarop TATH-40000/110 momHOCTRIO 40 MB-A,
AP =230 kBT, AP, x. = 63 kBT, IpOLIEHTHOE COOTHOIIIEHNE MOIITHOCTEH
oomorok — 100: 100 : 100.

Bo BTOpoM BapuanTe

S, =\(3:63-75-18) + (135-34-13,5)" =123 MB- A;

S, :\/(3-63—100—18)2 +(135-45-13,5)> =98 MB- A;

S, :\/(2-63—63—100—12)2 +(135-45-45-9)" =37 MB- A.

5,212 _g3MB-A.
1,4

b

Bribupaem tpanchopmarop TALITH-80000/110 momHocThio 80 MB-A;
AP = 390 kBt; AP,y = 102 xBT; poIlleHTHOE COOTHOIIIEHHUE MOIITHO-
creii oomoToxk BH, CH u HH 100: 100 : 100.

Bo BTOpOM BapmaHTe mpu OTKIIIOYEHHH OJHOTO TpaHchopMmaTopa H Ire-
pemade MOIIHOCTH S; BTOpOi OyneT meperpyskarsest Ha 150 %, daro gormy-
CTHMO JIMIIb B 3UMHHE CyTKH Ha | 4. B nmpyroe Bpemsi orpaHn4YMBaeTcs
BbIga4ya MouHoctH 10 1,4 S, To ectb 112 MB-A. Ilposepka Tpancdopma-
TOPOB C YYE€TOM PEATbHBIX IPaHKOB 10 HATPY30YHOM CIIOCOOHOCTH TOA-
po6GHo (c mpumepom) usioxena B [7, c. 330].



VY4uThIBas, 4TO aBapHiiHbIC W IUIAHOBBIE OTKJIIOUEHHs TpaHchopma-
TOPOB PEAKH, NMPUHUMAEM K YCTaHOBKE TpaHC()OPMATOPbl MOLIHOCTBHIO
80 MB-A.

[Morpeburenu Ha cTtopoHe 35 kB mony4aroT nmutaHue depe3 Tpexoo-
MOTOYHBIE TPaHC(HOPMATOPHI CBA3H B MAKCHUMAJIBHOM PEXKUME S3syaxe =
= 23:0,92 = 25 MB'A; B MUHUMQJILHOM PEXUME S35y = 15:0,92 =
16,3 MB-A.

BriOpannbie TpaHchopMaTopsl 00eceynBaOT mepenady HeoOXoau-
MO¥ MOIITHOCTH MOTPEOUTEISIM, TIOIKIIOUEHHBIM Ha CTOpoHE 35 KB.

B Giioke reneparop—tpancopMatop AJsl IEPBOTO BapuaHTa BeIOHpa-
em tpancpopmarop tuma T/-80000/100, xapakTepu3yIOMUACs clexy-
IOLIMMHU 3HAYCHUSAMHU NOTepb: AP, , =315 kBT; AP, = 89 kBT.

TeXHUKO-3KOHOMHYECKOE CPaBHEHHE BAPUAHTOB CTPYKTYPHBIX CXEM
MPOBOJMM aHAJOTMYHO MPUMEpPY | mepBoi yacTu mocoous.

BriOupaem HanOonee SKOHOMUYHBIH BTOPOl BapHaHT CXEMBI

(puc. 5.2, 6).

5.3. Ilpumep pa3padboTKu IJIaBHOI CXeMbI
ajieKTpuyeckux coegunenmii TIL]

IIpumep 7. CocTaBUTH [NIABHYIO CXEMY JJEKTPUUECKUX COCAHMHEHHM
TOL, cTpyKTypHas cxeMa BbIIa4¥ MOIIIHOCTH KOTOPOW IpeCTaBleHa Ha
puc. 5.2, 6.

Pemenue. s mpuHATONH CXEMbI BbIJIa4M MOIIHOCTU OIpeessieM
YUCJIO TPUCOEIUHEHUN B KaxaoMm PY, KoTopoe paccuuThIBaeTcs Kak
CyMMa 4YHCJIa OTXOAAIIMX K MOTPEOUTENAM JHHUHU My, YUCTA JTHHUAN
CBSI3H C CUCTEMOM H ; W YMCIIa TPAHC(POPMATOPOB CBSI3U WIIH TTUTAIOIIUX
TpaHc(pOpMAaTOPOB #;, TOAKITIOUEHHBIX K TaHHOMY PVY.

KonnuecTBo 0TXOIAMIMX JIMHUH OIpeienseTcs, UCX0s U3 JallbHOCTH
nepesayd U 3KOHOMHYECKH IEIeCOO0Pa3HBIX BEIWYHH TepeaBacMbIX
MOIIHOCTEH:

n _Pmax.
f1c)) I ’

~

JIon
N=n,, +n,+n (PY-110 xB);
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[To pexomenganusm [1, 5] npu TakoMm uyucie npucoenuHeHuid B PY
110 xB nmpuHrMaeM cxemy ¢ AByMs paOOYMMH W OOXOJHOH CHCTEeMaMH
IIMH C OJTHUM BBIKJIFOUATENIEM Ha Iiellb. B HopMallbHOM pexume obe pa-
0oure CHCTeMBI IIIMH HaXOAATCSA B paboTe MpH COOTBETCTBYIOLIEM (hHK-
CHPOBAHHOM pacHpeeICHIH BceX MpHucoeauHeHu. OnpenensieM KOJr-
YeCTBO MPUCOCANMHECHH Ha cTOpoHEe 35 kB

Mapss =4+2=6 (PY-35kB).

B cootBercTBUU ¢ TpeOOBaHUAMH HOPM TEXHOJIOTHYECKOTO MPOCKTH-
poBanus ans PY 35 kB, npuMeHSIOT OJMHOYHYIO CEKIIMOHHUPOBAHHYIO
CcXeMy IIUH.

N3-3a HEOONBITIOT0 YKCIIa TUHUN W MaJlo OTBETCTBEHHOCTH ITOTpE-
oureneit npuaumMaeMm B PY 35 kB cxemy ¢ 0lMHOYHON CEKIIMOHMPOBAH-
HOM cucTeMoi muH [1].

Ha renepaTopHOM HanpsKEHUH NPUMEHSIEM OJUHOYHYIO CEKLIMOHUPO-
BaHHYIO PEAaKTHPOBAHHYIO CUCTEMY IIHH. [1oTpeOUTeNnH MoMydyaroT MHUTa-
HUe yepe3 rpynmnoBble peaktopsl. Yucno nuauit 10 kB # = 18, u onu pac-
MIPE/IEIEHbl PABHOMEPHO MEXIY CEKUMsIMH. J[1 OorpaHUuYeHHs] TOKOB KO-
POTKMX 3aMbIKaHUA Ha MMHaX cekiuu ['PY coemmHeHbl Mexmy coOoi
C TTIOMOIIBIO CEKIIMOHHBIX BBIKITIOYATENEH 1 CEKIIMOHHBIX PEAKTOPOB.

VYrpolieHHas riaBHas cxeMa 3eKTpuueckux coenunenuit TOL npen-
cTaBpJjieHa Ha puc. 5.3.
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6. IPUMEP PACUETA TK3 JJIs1 BBIBOPA TOKOBEYLIUX
YACTEM U DJEKTPUYECKHUX ATIIIAPATOB
B I'JIABHOM CXEME TJ3I|

IMpumep 8. Paccuntars TK3 mys BEIOOpa TOKOBEAYIIMX YacTeH U arl-
MapaToB B IenH reHepaTopa u cOopHsIX muH I'PY rmaBHoi cxemsr TOL,
npuseneHHONH Ha puc. 5.3. Ilo ympoIieHHO cxeMe COCTaBUTh pacueT-

HyI0 cxemy (puc. 6.1).

Wi w2
Harpyzka
é K2 115«B I é K3
- 35 kB
T2
K1 105 kB

Harpyzka

Hcxoanble TaHHDBIE:

a2 @ GI-:IBarpym{a

Puc. 6.1. PacueTHas cxema yCTaHOBKU

—anekrpuueckas cucrema C: Sy = 1000 MB-A; Uy = 110 kB;

X*c = 1,2,

— uHuM dnekTponepenaun W1 u W2: [ =50 km; X, = 0,4 Om/km;

13



— tpancgopmaropsl cesizu T1 u T2: tun TAL TH-80000/110; Uy, =
=115 kB; Uy = 38,5 kB; Uy = 11 kB; Uy gyeen = 11 %05 Uy gy = 18,5 %
UK CH-HH = 7 %;

—reneparopsl G1, G2 u G3: tun TD-60-2; Sy, = 78,75 MB-A; Uy =
=10,5 kB; X, =0,139; coSQuon = 0.8;

— cexuuoHHBIA peakTop LR1 n LR2: tum PB/AI'10-4000-0,18; Uyey =
= 10 kB; Lon = 4000 A; Xp= 0,18 OM; Lrep = 25,6 KA; trep = 8 C; iy = 65 KA.

Jlnst pacueta Toka TpexdasHoro K3 B Touke K1 Ha ocHOBaHWHU pac-
YETHOW CXEeMBI COCTAaBIISIETCA CXeMa 3aMeIlleHHs MPSIMON ITOCIeI0BaTEb-
HocTH. Omnpeznensiercss 3HaueHHe 0a3WUCHBIX €AMHUIl M IapaMeTpOB CXe-
MBI 3aMEIICHUS B CUCTEME OTHOCHUTENBHBIX enuHuIl ipu Sg = 1000 MB-A
u Us = 10,5 xB. 3nauenne ceepxnepexoanbix 3J{C HCTOYHUKOB NPUHU-
MaeM B COOTBETCTBHH ¢ peKoMeHaarusamu [ 1, Tadi. 3.2]:

— IJISI CUCTEMBI E,:c =10;

— u1s reneparopoB G1, G2 u G3 EG =1,08, HO y4uTHIBasE Harpy3Ky,
NOAKNIOUEHHY0 K muHam I'PY-10,5 kB, ymeHbliaeM [0 BEIHYMHBI
E; =1,0.

PaccunThiBaeM CONpOTHBICHUS B BHIOPAaHHOW CHCTEME €IMHHII, WC-
NoJb3ysl (GOPMYJIbI, TpUBEeEHHbIE B [3, Tabm. 3.4]:

Iy = Ss = 1000 =55 kA (ms Touku K1);
J3Us  3:10,5
X, =X, S :1’2.1000:1’2;
Sion 1000
x,=tx 5 Lo, 5o@=0826
TR T
1 S
X3 :X4 :%(UKB—C +UKB—H _UKC—H)S =

HOMT

: —(11+18,5- 7)1000—1,34;
00 80
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B 1

S,
XS _X6 :2_00(UKB—C >

+U =6

KC—H

- UKB—H ) S

HOM

L1+7-18,5) 122 0,03,
00 80

W3-3a oTpunatenpHbIX 3HaUEHUH IpUHUMaeM Xs— = Xg = 0.

1 Ss
X;=Xg=— (U *Ugeny — Uy =
7 8 200( KB c C)SHOMT

1 —(18,5+7- 11)1000 0,9;
00 80
Xo=X,0=X,, =X, % =0,139 100(2_:1,77;
HOMT >
U6 10,52

CxeMa 3aMellieHus IpeIcTaBieHa Ha puc. 6.2.

Ynupomraem (mpeobpazyem) cxemy Ha puc. 6.2 OTHOCHTENBHO pac-
yeTHOH Toukn Kl ¢ ydeToM BO3MOXHBIX IMyTeH MpPOTEKaHUS TOKOB
ot ucrouyHukoB Kk Mecty K3. [locnenoBarensHoe cioXKeHHE COMPOTHB-
neHudt 1 u 2, a Takke napajuiesibHOE CIO0KeHue 3 U 4, naeT JanbHeiiee
MpeoOpa3oBaHUE CXEMBI:

Xy, =X, +X,=1,2+0,826=2,026;

=0,67;

X6 = X4+ X5 =2,026+2,696=0,67.

15



8 4

Puc. 6.2. DKkBHUBalleHTHAs CXeMa 3aMEICHUS
U IIyTH €€ IpeoOpa3oBaHus

I'eneparopst G1 u G2 umetot oguHakoBeie DJIC, BCIeNCTBHE YETO UX
MOYKHO OOBEIMHHUTH B SKBUBAICHTHYIO MalmuHy. [Ipu Takom oObenuHe-
HUM o0pasyercsi TpeyrosbHUK comportusieHuid 9, 10 m 12, xoropsiit
npeoOpasyeTcs B 3Be31y.
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Xg+Xjo+X;, L77+1,77+1,63

b 2

17

Xog+Xjg+ X, L77+1,77+1,63

X18

2 2

Xo+Xjg+ X, L77+1,77+1,63

19

5.

[TocnemoBarensHOe cioxeHue conpoTupienuid 14 u 17, 18 u 13 maer
JanpHeiee mpeodpazoBaHue cxemsl (puc. 6.2, g)

Xy =X1a+X17=0,9+0,56=1,46;
X1 =X;3+X3=163+0,56=2,19.
[Iponomxaem npeoOpa3oBaHUs CXEMBbI
Xys=Xig + Xy =2,696+0,29 =2,986;
Xo6=X19+X53=0,6+0,7=1,3.

B pesyinbTare mosydaeMm cxemy, H300pakeHHYIO Ha puc. 6.2, 2.
OxsuBanenTtHas D/C nayqa E4 1 cuctemsl

Xy + Xos 1,3+2,986

E; 1,0.

OxkoHyaTenbHas cxema n300paxeHa Ha puc. 6.2, 9, riae

X, X 2,986-1,3
X X = ke 13

= +0,43=1,33.
X5+ Xy

28

17



Paccunraem Toku TpexdaszHoro K3 B touke K1. Onpenensem tok K3
KaK CYyMMY TOKOB B OTJEJIbHBIX BETBSIX CXEMBI.
Betss reneparopa G3:

WM B HUMCHOBAHHBIX CIHMHHIIAX

Lo = Liols) =0,565-55=31,07 kA;

110
Ky =195, T,=0,25 mo [3, Tabm. 3.7];
iy =N2K, 1 =+/2+1,95-31,07 =85,4 xA.

BeTBb OT SKBHBaJEHTHOTO HCTOYHHUKA!

WJIKM B MMCHOBAHHBIX €IMHHUIIAX

Lo =1l =0,75-55= 41,25 kA;

10
iy =N2K, I, =113,4 KA.
CymMmapHsIif TOK B Touke K1:
Ios =31,07+41,25=72,32 KA;

lyy =85,4+113,4=198 8 KA.

Pacuer TK3 B mpyrux Toukax KOpPOTKOro 3aMbIKaHUs cxeMbl TOL] BbI-
TIOJTHSIFOT TTOJTOOHO PACCMOTPEHHBIM TIPUMEpPaM B TIEPBOM YaCTH TTOCOOHSL.

18



3) (3
Ir(”) u zl(n) onpezenseM o Gopmynam [3, tabn. 3.12] ¢ yyerom cobet-
BEHHOTO BPEMEHH OTKJIIOUYEHHS YCTAHOBJIEHHOTO BBIKIIFOUATENS U C yue-
TOM THUIOBBIX KpUBBIX [3, puc. 3.8].

Tabmuma 6.1
3HaueHnune TokoB K3
HcTounnk Lo, KA It KA iy, KA Iar KA
Gl1, G2 + cucreMa 41,25 31,2 11,34 17.3
G3 31,07 22,19 85,4 26,44
Wroro na mmuax 10,5 kB 72.32 53,39 198,8 43,74

7. BBIBOP DJIEKTPUYECKHMX AIIIIAPATOB 5
TJIABHOM CXEMBI JIEKTPHUYECKUX COEIUHEHUMN
SJIEKTPOCTAHIUIA

OJneKxTpruYecKre anmapaThl TJIaBHOW CXEMBbI COSAMHEHWH (BBIKIIOYA-
TeNH, pa3beIUHUTENHN, OTACTUTENH, TPEAOXPAHUTENH, U3MEPUTEIIbHbIE
TpaHchOpPMAaTOPBl TOKA U HANPSKEHUS, PEaKTOPbI, OMIOPHBIC U MPOXO-
HBIE€ M30JIATOPBI, OIPAHUYMTENN MEPEHANPSDKEHUH U p.) BBIOMPAIOTCS
M0 PacUeTHBIM YCJIOBUSAM MPOJOIDKUTEIHFHOTO PEKUMa C MOCTeNyIoen
MPOBEPKOH MX PabOTOCHOCOOHOCTH B aBapHMHBIX pexkumax. [Ipu sTom
pacyeTHbIe BEJIMYMHBI JOJKHBI ObITh MEHBIIIE HMJIM PaBHBI HOMHHAIBHBIM
nmapaMeTpaM BeIOpaHHOTO ammapara [1, 3].

[Ton pacueTHBIMU YCIOBHUAMHU MPOAOKUTENBHOTO PeXUMa MOHUMA-
10T PEMOHTHBIH WM TOCJIeaBapUiHbIA Mepruo] paboThl YCTaHOBKH, HPU
KOTOpOM pabounii TOK LeNH, B KOTOPOH BHIOMPAIOT ammapatsl, PEBbI-
I1aeT TOK €e HOPMaJIbHOTO PeKUMa.

s BeIOOpa BIIEKTPUYECKUX aNlapaToB M TOKOBEAYIIUX YacTel
B LIETISIX TTIaBHOW CXEMBI HaMedaroT TOYKH K3 B COOTBETCTBYIOIUX Me-
cTaX M paccuuThiBaloT TOkH K3 1omoOHO TOMy, Kak paccMOTpPEHO
B IIpuMepax 6 u 7.

JI menu reHepaTopoB 3TOT TOK ONPEAETSIETCS ¢ yUETOM MOHMKCHHUS
HanpsokeHud Ha S5 % (Ipopr = 1,050 1); U1 nipucoenunennii PY 330-
750 xB u3 ycnoBus, 4To IpU peMOHTE BBIKIIIOYATENeH uepe3 Apyrue Bbl-
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KITIOYaTeI MOXET MPOTEKaTh TOK OT JIBYX OJIOKOB T€HEPaTOp—TpaHC-
bopMaTop (Zpop. 330-750 B = 2Luom. 6n0xa); 4011 PY 35-220 kB pacuetHslii Tok
MPOJODKUTENBHOTO PEXUMa OMPEAEIISICTCS U3 YCIOBHS, YTO MPU OTKIIIO-
YeHWU OJHOTO TpaHcdopmaropa (aBToTpancopmaropa) CBSI3U HUCHOIb-
3yercs neperpys3oudnas ciocoOHOCTb APYroro T (Zpopr. 35220 8 = 1,4 Luowm. 1)
um AT [, dop AT 110-220-330 kB — 1,210u AT.

s npucoenuHenuit PY 6-10 kB morpebuteneli pacueTHbIN TOK Tpo-
JIOJDKUTENBHOTO PeXXUMa MPUHUMAETCSI pABHBIM YIBOCHHOMY 3HAYEHUIO
HOMMHAJILHOT'O TOKa MPUCOETUHEHHS (Lpop 6-10 kB = 2Lom)-

Jnst snexTpoaBUraTeneli COOCTBEHHBIX HYKII yTSDKENICHHBIH PEXHUM OT-
CYTCTBYET, MIO3TOMY B Kau€CTBE PACUETHOI'O TOKA MPOAOJLKUTEIBHOTO pe-
’KUMa 171 HUX IPUHUMAETC HOMUHAIBHBIN TOK ABUTATENS (Zpop. 51 = Luom 51)-

Bce anexrpuueckue ammaparsl BEIOMPArOTCS IO HOMHUHAJIBHOMY Ha-
MPSKEHUI0, POAY YCTaHOBKM U KOHCTPYKTHUBHOMY HcrnofiHeHuto. Kpome
TOTO, KXABIA ammapar B 3aBUCHMOCTH OT €TI0 Ha3HA4YeHUs BHIOMpAETCS
o psiay crienudraeckux mapaMmeTpoB. KoHKpeTHBIE mapaMeTphl BEIOOpa
Y IPOBEPKH almaparoB MO YCIOBUSAM UX pabOThI IPU MPOTEKAHUU TOKOB
K3 npusenens! B Tadm. 7.1.

Tabmuma 7.1
PacueTHrle 3Ha-
Ycnosus Beroopa
[TapameTps! annapara YEHUS IapaMer-
U IPOBEPKU
pOB anmnapaTos
1 2 3
1. BeIKII0OYaTEIH
HomunanbHoe HanpsikeHne Uygy U sy Uion = Uy oy
HoMuHAIBHBIA TOK /0y, Lyop Lion = Tgop
HomunanbHBINA TOK OTKIIFOYEHHS
- CHMMeTquHBIﬁ IH OTKIJI [rn: ]H. OTKIJI 2 Irn:
— anepuoANYecKuit
/ = BH . . .
La o \/E 100 IH. OTKI la,r I3 oM 2 Loz
HomuHanbHBINA TOK BKIIIOUEHHUS
— JIeUCTBYIOIIEE 3HAYCHUE TIEPUOAU-
YECKOM COCTABIISIOIIEH [} gix I J A AN
— AMIUIUTYIHOE 3HAYEHHUE Iy pen Iyn ———
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[Mponomxenue tadi. 7.1
1 2 3
HomuHanbHbI TOK JIEKTpOANHA-
MHYECKOM CTOMKOCTH:
— JeCTBYIOLLEE 3HAUECHHUE [IEPHUO-
JINYECKOU COCTABISAIOIICH [y Lo y—
— aMIUIUTYAHOE 3HAYCHHUE Iy Iyn Inum 2 Iyy
HomunanbHbII TOK TEpMUUECKON >
. B I-.t. >B
CTOUKOCTH Iyep eprrep K
HommHanbHOE BpeMst TEpMUIECKO | MuHUMAalbHOE
CTOMKOCTH frep BpeMsl IeUCTBUS
CoOCTBEHHOE BpEMs OTKITFOUCHUS o5 3aIIUTHI T = teos T Lysmin
ITonHoe BpeMsl OTKIIOUEHHUS Ly min
Bpewmst aeitctus Iy = lop T pso
3AIIUTEI s
2. Pa3zbequHuTEIN
HomunanbHoe Hanpsikerne Uy, Uy, oy Uion 2 Usioy
HoMuHaNBHBIN TOK oy Lyop Lyow = Lpop
HomuHanbHbI TOK 3J1€KTpOANHA-
MHYECKON CTOMKOCTH:
— neicTByIOIIEE 3HAYEHHE [y I Ly > 1o
— aMIUTATYAHOE 3HAYCHUE Iy - Iyn = Iyn
HomunanbHbI TOK TEpMUUECKON 2
. B, 1o t. 2B
CTOUKOCTH [ep reprrep K
HomunanbHoe BpeMst TepMUUECKON
CTOMKOCTH frep
3. [Ipexoxpanunreau
Homunanenoe Hanpstkerue Uy Us. oy Uion = Uy oy
HomuHanmpHbI TOK /0y Lpop Lion = Lpop
HomuHanpHbII TOK OTKIIOYCHHS
[H- o IHO IHA OTK 2 IHO
4. Tpanchopmatopsbl TOKA
HomunansHoe Hanpsixerne Uy, Uiy Uon = Usoy
HomuHanbHbIM NepBUYHBIN TOK /{0y Lyop Liyon = Lpop
HomuHanbHbIM BTOPUYHBINA TOK Djion b, Dyou = by
Kracc TogHOCTH Nyopvs Nipesos Niowos < Nipeove
HomunanbHas BTopuyHas Harpyska Zsy Zonon > Zoy~ Zs

ZZHOM
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Oxonyanue tabmn. 7.1

cToMKOCTU Krep

1 2 3
KpaTtHocTh TOKa IIEKTpOIMHAMU- . .
P 7 %1 P yn KHI/IH \/EI 1HOM 2 lyz[
YECKOM CTOMKOCTH Ky
KpatHocTh TOKa TepMUYECKOM 2
BK (KTe HOM) tTep > BK

HomunanbHoe BpeMst TepMUUeCcKOn
CTOMKOCTH trep

5. TpancpopMaTopbl HANPSIKEH

Homunansaoe TMEPBUIHOC HAIIPA-

e Fpy

JKeHHE U1H0M UH. 2y UIHOM = UH. 2y
Knacc TOUHOCTH Nyouos Nionts Nuowte < Nyonvs
HomunanbHas MOIIHOCTH BTOPHY-
HOW 0OMOTKH B TpeOyeMOM KItacce Sop S5 =8
TOYHOCTH S

6. ToKOOrpaHUYHMBAIOLLIME PEAKTOPHI
Homunanbnoe Hanpsixerue Uiy, Ul sy Uion = Uy oy
HoMuHaNBHBINA TOK /0 Tpop Lyow = Lgop
MHayKTUBHOE CONPOTUBIIEHUE Xji0p Xy KXo = X,
HomuHanbHbIN TOK 3JIEKTPOIMHAMHU- . Co s
YeCKOM CTOMKOCTH (aMILTHTY/IR) Iy yn i = by
HomunanbHbII TOK TEPMUYECKON 2
CTOMKOCTH /¢, By Freptrep = By
HomunansHoe BpeMs TEpMUUECKON
CTOMKOCTH trep

7. OnopHbIe H30JATOPHI

HomunansHoe HanpsikeHne Uygy Uy, oy Uson = Ugoy
MunnmanbsHOE pa3pylIaroliee ycu- Fruen 0.6F pusp > Foucn

8. IIpoxoanbie H30IATOPBI

HomunansHoe HanpsikeHue Uy Uy, oy Usion = Uy oy
MuHNMaIBHOE pa3pylIaronee yCH- F 0.6F.. > F
e FDa3D pacu s 4L paszp = £ pacu
HomuHaneHabIM TOK 1,0, Liop Lyow = Lgop

THoscuenue x maba. 7.1. B pacupenenutensHbIx yctpoiictBax (PY)
HOMMHAJIbHOTO HampspkeHus 35—750 kB Bce BBIKIIOYATENN M Pa3beau-
HHUTENH MIPUHUMAIOTCS OJHOTHIIHBIMU U IPOBEPSIIOTCA 110 CyMMapHOMY
TOoKy Tpexdasznoro K3 Ha cOopHbIX muHax 3Tux PVY.
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PY 6-10 xB motpebureneit BoimmonHsA0TC KOMIUIEKTHRIME (KPVY).
Brikmogareny moTpeduTenel, mprucoeIMHEHHBIX K mmHaM KPY, mpuHn-
MAaIOTCSl OTHOTO THIIA, & BHIKIIOYATEIH ST MUTAHUS CEKIIUN U CEKITUOH-
HBIE — TOTO K€ WJIM JPYTOro TUIA, HO C OOJBITUM HOMHUHAIBHBIM TOKOM.
HomuHanbHbIN TOK BBIKIHOYATENS MATAIONIEH LENU IPUHUMAETCS PABHBIM
CyMMe TOKOB, MOJKJIIOYEHHBIX K IMHAM MTOTPEOUTENEH, a TOK CeKIHMOH-
HOT'O BBIKITIOUATENS paBeH 1/21;;0y BRIKIFOUATEIS IEHH MTUTAHUS.

B KPY 6-10 kB coOcTBeHHBIX HYK BBIKIIOUYaTeIn pabouyero u pe-
3€pBHOTO TUTAHUS BHIOMPAIOTCS C OJMHAKOBHIM HOMHHAIIBHBIM TOKOM,
PaBHBIM TIOJTHOMY TOKY Harpy3KH CEKITHH.

B 1ienu reHepaTopa BBIKITIOYATENh U APYTUE allapaThl IPOBEPSIOTCS
o OoInbIIeMy 3HA4eHHIO cOCTaBisOmuX Toka K3 Ha BeIBogax reHepa-
TOpa TUO0 OT reHepaTropa, TMOO OT CHCTEMEI.

JIOTIOJTHUTENEHO TeHEPAaTOPHBIE BHIKIIIOUATENN JTOJKHBI TPOBEPATHCS
Ha HECHHXPOHHOE BKJIIOYEHHE B YCIOBHAX MPOTHBO(A3BI, TO €CTh NPHU
pacxo)kaeHHH yriioB HanpsbkeHuit Ha 180° (8 = 180°).

JIOTKHBI BRITIOTHATHCA CIIETYIOIINE YCIOBHS:

IBKJ'I HOM 2 IC o BKJ'I;

iBKﬂ HOM Z iC YA BKII»
Egs+E e
e I, o oy = —2——C [ sin— — (7.1)
X6+ Xos 2

BEIMYMHA HAYaJbHOTO 3HAYEHUS TOKA MEPHOANYECKOM COCTaBIISAIOIIEH
TOKa HECUHXPOHHOTO BKIIIOYCHUS;

Es, Ecs — O/1C reHepatopa U cUCTEMBI B JIBYXJIY4EBOH CXeMe 3aMe-
IIEHUS] OTHOCHUTENILHO TOUYKH BKIIFOUEHMS;

X5, Xeg — DKBUBAJICHTHBIE CONPOTHUBIICHHS T€HEPATOpa W CHCTEMBI
B JIByXJIy4E€BOU CXEME.

VY napHbIii TOK IIpH BKJIIOUEHUH T€HEpATOpa B CETh

lyn BKI \/EKyz[ rlno BKII*

KpOMC TOr0, OOJIKHA BBIINOJHATHECA MNPOBEPKA MO TOKY BKIIOYCHUSA
reHepaTropa B C€Tb MCTOAOM CaAMOCHUHXPOHU3AINHU. HauanpHOe 3HaUYCHHE
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MEPUOIUYECKON COCTaBISIOLIEH TOKA BKIIOUEHUS MPU CAMOCHUHXPOHU-
3aUA g ox:

E
Loy =——— 1. (7.2)

o ¢X
Xr6 +XC6

Y apHbIil TOK IIPU 3TOM:
ly;[ X \/EK)/,E[ rlno cX*

[Ipu BEIOOpE peakTOPOB BEIMYMHA WX HHIYKTHBHOTO COIIPOTUBIICHUS
OTIpeieTIsieTCS] U3 YCIOBUS He0OX0aMMoro orpanndeHust Tokos K3 u mo-
ITyCTUMOM TTOTEPH HATIPSHKCHIS B peaKTOPE B HOPMATHLHOM PEXKIME.

7.1. llpumMep BbIOOPA JIEKTPHYECKHUX ANNAPATOB
B riiaBHoi cxeme TII]

IIpumep 9. Bribparh snekTpryeckue amnmaparsl B TJaBHOH cxeme
TOL (puc. 5.3), paspaboTanHoii B paznene 5.3 BTOPOM 4acTH MMOCOOHS.
B kauecTBe mprMepa BeIOEpEM BBIKIIOYATENb U Pa3beIUHHUTENb B IIETTH
rereparopa Td-63-2, paboraromero Ha muHbl 10 kB.

Brixuttouarens B LienM reHepaTopa BIOMpaeM 10 yCIOBHAM pabodero
MPOAOJKUTENIEHOTO PEeXUMa U IPOBEPSIEM Ha IEHCTBHE TOKa KOPOTKOTO
3aMpIkaHus. OnpeznensieM HanOONbIIUI paboumii TOK C y4eToM JOmy-
CTHMOM Ieperpy3Ku reHepaTopa:

o BuewPuow 10563 is0

U, c0sp,,, ~N3:10,5-0,8

I pab. HO

HameuaeM k ycTaHOBKE BaKyyMHBId TI'€HEPAaTOPHBINA BBIKIIOYATENb
trria BI'T-10-63/5000¥3 co ciemyonmmu napaMeTpamMu:

Uson = 10 KB; Luon = 5000 A; Iy o = 161 KA;

Inp. cKB 300 KA; Ioncn, HOM 63 KA, ]Tep. HOM 63 KA;
tTep. HOM 4 C; ok co6 = 0705 C; orxn. mom = 051 C;
BHOpM =20 %, Lok, cob = 0,08 C.
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Pacuernsie Toku K3 nmpuaumaem mo tabm. 6.1:

I.,=41,25kA; I.=31,2 KA; iy = 113,4 xA;
i =173 KA; B.=41,25(4+0,14) =7044,47 kA’-c.

[To ycnoBusiM pabodero mpoAOoKUTENBHOTO PEXKUMa UMEEM
Liow = 5000 A > I46.u6 = 4558 A;
Usion = 10 kB = Usop cern = 10 KB.

Hanee npoBepuM BBIOpaHHBIN BhIKMIOUaTeb o yciaoBusm K3. Hau-
Oonee Tsoxensle yeoBus K3 Oymyt B cinydae K3 HemocpencTBeHHO Ha
mmHax ['PY, npu stom onpenemnstonmm Oyner Tok K3 camoro renepa-
Topa. [IpoBepsieM Ha CHMMETPHUYHBIN TOK OTKIIIOUEHHS

I = 31,2 KA < Loren. now = 63 KA.

3areM mpoBepsieM BO3MOXKHOCTH OTKIIOYEHHUS alepruoInIecKOr Co-
crasisroleit Toka K3

17,3 kA <y~ Ploma o N2 2063 gy 0

LHMT 100 100
[IpoBepka 1Mo BKIIFOYAOIIECH CITOCOOHOCTH:

iy = 113,4 KA <y, = 160,65 KA;
Io = 41,25 KA < I = 63 KA.

[IpoBepsieM BBIKIIOYATENb Ha AJIEKTPOAUHAMUYECKYIO CTOMKOCTH IO
MpeaebHBIM CKBO3HBIM ToKaMm K3:

Lo = 41,25 KA < Ly = 63 KA;
iy = 1134 KA < iy = 161 KA.

[TpoBepsieM BBHIKIIIOYATENh Ha TEPMUYECKYIO CTOHKOCTH MO TEIUIOBO-
My UMITyJIbCy TOoKa K3:

B, =7044,47TxA% c <12 1. =63%-4=15876 kA’ c.

Tep Tep
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[IpoBepka HA HECUHXPOHHOE BKJIIOYEHHE U CAMOCHUHXPOHHU3ALIUIO BbI-
MOJTHSETCS aHANOruYHO npumepy 10.

[IpoBepka BBIKIIOUATENS MO MMapaMeTpaM BOCCTAaHABIMBAIOILIETO Ha-
MPSDKSHUST HA KOHTAKTaX BBIKITIOYATENS HE BBITOIHACTCS, TaK KaK B 0OJIb-
IITUHCTBE YHEPTOCUCTEM PEaTbHBIC YCIOBHS BOCCTAHOBIICHUS HampsiKe-
HUS COOTBETCTBYIOT YCJIOBHSIM HCTIBITAHUS BBIKITIOYATEIIS.

Bribupaem pazwenunutens tuna PBK-10-5000 co ciaenyromumu na-
pameTpamu:

Uson = 10 kB; L0 = 5000 A;
i = 200 KA; Irep = 70 KA;

tep = 10 c.

[To ycnoBusim pabodero pexxuma

Uson = 10 kB = Ugery = 10 kB;
Liow = 5000 A > I35 45 = 4558 A.

IIpoBepsieM Ha 3IEKTPOJAUHAMUYECKYIO CTOMKOCTD:
iy =113,4 KA < iy, =200 KA.

HpOBep}IeM Ha TCPMUYCCKYIO CTOMKOCTB:

B, =7044,4TxkA% c<I2 .. =707 -4=49 000 kA” c.

Tep“Tep

BI>I6paHHLIe BBIKJIIOYATEIb U PAa3bEANHUTEIb YAOBJIETBOPAIOT BCEM
paCyYCTHBIM JaHHBIM.

7.2. llpuMep BbIOOPA JIEKTPHYECKHUX ANNAPATOB
B ri1aBHoOM cxeme ADC

IIpumep 10. BriOpath 37eKTpUUECKUE almapaThl B TJIABHOH cXeme

ADC, npuBeneHHo# B pa3zaene 3.1 mepBoii 4acTH Mocoowusl.
VYmpouennas rnapaas cxema ADC npuBeneHa Ha puc. 7.1.
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PY 330 xB

T18

T17

PY 750 xB

A

A

:

T20

Puc. 7.1. YnpoeHnas riaBHas cxema ADC
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Pe3ynbratel pacueroB TokoB K3 B rmaBHoi cxeme ADC mpuBeIEHBI
B Tabm. 7.2.

Tabmuna 7.2
PacuetHas K1 K2 K3 K4
Bemu4uHa | Uy = 750 KB | Uyon =24 kB | Uy = 10 kB | U, = 330 kB
Lioe, KA 10,72 87,226 18,636 13,86
Lior (o), KA 9,18 97,22 19,2 11,66
Lioe, KA 19,92 184,446 37,84 25,52
Iyper KA 28,26 223,05 49,956 34,19
Iynr (fyps), KA 25,36 270,45 44,7 32,38
Iyne, KA 53,62 504,52 94,254 66,58
L, KA 10,39 87,22 18,636 13,86
Lo (), KA 8,26 75,83 7,8 11,42
Le, KA 18,65 163,05 26,436 25,28
fazer KA 9,87 73,38 15,22 5,86
i or (igm)s KA 11,71 119,64 6,9 14,59
ees KA 21,58 193,02 22,13 20,45
Bisey, KA'C 86889,3
B, N 1584 30433,5 260 2605
Biaes KA'C 15122,7

[Ipu onpenenenny pacueTHHIX TOKOB K3 Ha muHAX COOCTBEHHBIX HYKI
(rouka K3 — K3) ucnonb3oBansl ganusie u3 [4]. [lapameTpsl SKBUBaICHT-
Horo gpurateirt cnepyromue: Ky w = 1,77; Ty 0 = 0,1 ¢; T, 5, = 0,067 c;
Kinye = 6,6 (111 peakTopoB BBOP).

ITockosbKy TOYHBIH COCTaB AJIEKTPOABHIATENeH COOCTBEHHBIX HYXKI
HEU3BECTEH, NEPUOJUUECKasl COCTaBIAoIIas Toka noanutku K3 ot nBu-
raTeNel onmpenenseTcs o MOIHOCTH padodero Tpanchopmaropa [4]:

Knyex 1,28 1,2
gy =— = = 4,7 Swen (7.3)
necos 3 2 yon

TCH

rae — MOIIIHOCTh OJTHOM OOMOTKH TpaHc(opMaTopa COOCTBEHHBIX

nyxn TPJIHC-80/35/10-10;
1,2 — xo3punmenT yBenmueHus, yuanTeiBatonuii crerupuxky ADC
¥ BO3MOXKHOCTh BO3HMKHOBeHHUs1 K3 BO Bpems onpoOOBaHUs pe3epPBHOIO
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JIU3eNb-TeHepaTopa, BKII0YAeMOro MapajuieNibHO ¢ paboyuM TpaHcgop-
MaTOPOM COOCTBEHHBIX HYXI;

N = 0,94 xo3hdUIMEHT MMONEe3HOTO NeHCTBHUS dKBUBAICHTHOTO JIBH-
raTe’s;

cos® = 0,87 — KO3 PHUIMEHT MOLTHOCTH.

Pemenne. IIpumem, uto B Mecte coopykeHuss ADC ycCloBus OKpy-
KAFOIEH Cpenpl SIBISAIOTCS HOpManbHBIMU. [loaTOMY pacnpenenurensHbe
ycrpoiicta 330 kB u 750 kB 6yayT coopy:xatbcsa oTkpbIThiME (OPY).

s BeIOOpa anmapaToB B Pa3HBIX YaCTSIX IMIABHOM CXEMBI (C Pa3HBIM
HOMUHAJIbHBIM HalpsDKEHUEM) OIpeneNnsieTcss MaKCUMalbHbI TOK Ipo-
JOJKUTEIBHOTO PEKUMA Lyop.

B nemsix OPY 750 xB:

S 1333

I, =2-nomoka _ o =2055 A.
b T AU, B350
B nemsx OPY 330 xB:
S
Lpop = 20000 — 5 030 _ 108 A.
VU, 3330
B nenu ool oOMoTku reneparopa ['3:
S
Lpop = =B —— = 333 _ 16508,
230,095 24/3:24.0,95

HOM

PesynbTarel  BBIOOpa  3JEKTPHYECKHX  aNlapaToB  NpPUBEACHBI
B Tabm. 7.3, 7.4.

JIns yTOYHEHHs pe3ysbTaTOB BHIOOPA TEHEPATOPHOTO BBHIKITIOYATEINS
OTIPEICITAM TOK HECHHXPOHHOTO BKJIIOUEHHS T€HEepaTopa B CETh MPH yT-
Jie PaCXOX/ICHUS BEKTOPOB HAIPSKEHUS TeHepaTopa M cucTeMbl B 180°
(6 = 180°). IIpu 3TOM OTHOCHTENILHOE 3HaYEHHE CBepXIepexoaHoi DJIC
rereparopa paBHo 1,0 u ero Bropasi 0OMOTKa pa30MKHYTa

LesinO=—1TLO3 54 08.1-77,0 kA,
2 0,345+0,284

] _ E.+E.,,
C 110 BKJI
X+ X
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rae Ec, X+, X+, [; TIpUHUMAIOTCS TO JaHHBIM pacuera TokKoB K3
B Touke K2.
Y iapHbIil TOK BKJIIOYEHUA

i ynmn =N 2K gl o e =32 °1,973-77,9 = 216,7 KA.

Tok BKIFOUEHUS TeHepaTopa MPH CaMOCHHXPOHU3AITUN

Ino ex = Ec.lé = 1,035 24,08 =39,62 KA.
X..+X,. 0,345+0,284

Takum 006pazom,
IBKJ‘I HOM 360 > Ic [0 BKI 216,7 KA.
Brixmrouarens HECS-130 XL moaxoaut mo napaMmeTpam.
B tabn. 7.3 u3MmepurenbHbie TPaHCHOPMATOPHI TOKA M HANPSHKEHHS

BBIOpaHBI 10 HOMUHAIBHBIM MapamMeTpaM 0e3 MX MPOBEPKU Ha JIEKTPO-
JTUHAMHYECKYIO CTOMKOCTB U 1O KIacCy TOYHOCTH.
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Tabnuua 7.4

Homunamns-
Tpanchopmaropsl Toka
HO€ Hamps-
Tpancdopmaropsr | OrpaHuyuTENH
JKCHHUE MECTa o o
Hapy)KHOI/I HapsKCHUST TNEpCHANPIKEHUN
YCTaHOBKH Berpoennsie
YCTaHOBKH
arnmapara
TOPMTS0YT | o oo | PAET0VE
750 kB 3000-1500/1A | 0o o0 | 730 /0.1 OITH-750Y'1
0,2S/10P/10P/ BB Upi. on = 465KB
10P/10P 100071 3/ N3 "
0,2/0,5/3P
TOPM-3305-Y1| TBT-330 HK®-330
330 B 3000-1500/1A 3000/1 330 /0,1 /0.1 OITH-330V1
0,2S/10P/10P/ | 0,25/0,2/5P/ | " [37/ 57" | Unuson =230 kB
10P/10P 5P/5P/5P 0.2/0.5/3P
TIIB-24
THUL24 | 10000/1/1/1A | SHOJL06-24Y3
24 B 20000/1A 5P/sP/sp- | 750 /0.1 o OITH-24V3
0,28/0,2/5P/5P/ |  TILIB-24 NN Up. son = 28 kB
5p/5P 1000/1/1A 0.2/0.5/3P
5P/5P o
HAMMU 10-95
TI-10V3
750 /0,1 ;
10 kB 3000/5A /=101y OHE 12 B
O,S/P \/g \/g Jd. o1 K
0,2/0,5/3P
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8. BBIEGOP TOKOBEJYIIUX YACTEM I'TABHOM CXEMBI
SJEKTPUUYECKUX COEJUHEHUM SJIEKTPOCTAHIUMA

8.1. Tunsl MNPOBOAHUKOB, IPUMEHAEMBIX B IVIABHBIX CX€Max

I'eneparopsl, TpaHCHOPMATOPHI U ICKTPUUCCKIE aIlllapaThl B IETISIX
TJIABHOM CXEMBI COCJIMHCHHI CTAHIIUU COCIUHSIOTCS MEXIy co0oit mpo-
BOJIHUKAMH Pa3HBIX THUIIOB.

JList ompesieieHys TUTIOB MPOBOHUKOB, TPUMEHIEMBIX B Pa3TUIHBIX
LEMSAX [VIABHBIX CXEM AJIEKTPOCTAHIUM, pacCMOTpUM puc. 8.1, rae ympo-
IICHHO, 0€3 pa3beUHHUTENICH, TOKa3aHbl AJIEMEHTHI TTIaBHBIX cxem TOII,
K3C u ADC. [lonosHUTENbHO MITPUXOBBIMU JMHUSIMH Ha puc. 8.1
yKa3aHbl KOHTYPHI 37JaHUN W COOPYKECHHM, TIIe pa3MeIIaeTcsi dJIEKTPO-
o0opymoBaHue.

D
) H P
i H P
TPY 10 kB
M

r{ A
E

TCH Hg PTCH

K o

=

> %(}m
<+

=
g
<
a

=)

MarnHHbIH
3ai

|

MaiuuHHbli 3ai

a o

Puc. 8.1. K BbIOOpY POBOIHUKOB B OCHOBHBIX JIEKTPHUUECKUX LICTISX:
a —anementsl cxeMm TOLL; 6 — KOC u ADC
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B cxeme TOLI ¢ I'PY (puc. 8.1, a) B mpepenax MaIIMHHOTO 3ajia IJIaB-
Horo kopmyca TOLI oT BEIBomoOB reHeparopa G 1o dacamHoi CTeHBI (yJac-
TOK AB) TOKOBEIyIIHE YaCTH BBIOTHIIOTCS ITMHHBIM MOCTOM M3 JKECTKUX
ATIOMUHHUEBBIX WA MEIHBIX TOJIBIX INWH MM KOMIDIEKTHBIM Mo(da3Ho-
SKPaHUPOBAHHBIM TOKOIPOBOIOM (B IIETISIX TE€HEPAaTOPOB MOIIHOCTHIO
60 MBTt u Brermie). Ha yuactke BIT Mexmy cTeHON Mamm3ana ¥ 3IaHuEM
I'PY coeauHeHUE BBIMOJHACTCS HMIMHHBIM MOCTOM, THOKMM TOJBECHBIM
TOKOIPOBOJIOM JI00 MO(ha3HO-3KpaHHUPOBAHHBIM TOKOIPOBOAOM. Bce co-
€IMHEHUs] BHYTpU 3aKpbiToro ['PY BBIMOIHAIOTCA MKECTKUMU TOJBIMU
IIMHAMH TPSMOYTOJBHOIO HIIM KopoOuaroro cedyenus. CoequHEHHE OT
I'PY 1o BeiBomoB TpancdopmaropoB cBsazu (ydactok PK) ocymiecTsis-
€TCS MWHHBIM MOCTOM WJIM THOKHMM TIOJJBECHBIM TOKOTIPOBOIOM.

ToxoBexymue yactu PY 35 kB u BbIie OOBIYHO BBITOHSIIOT CTaje-
amomuHueBbiMU npoBogamu AC. B otaensHbix cinyyasx B OPY > 35 kB
YacTh WIIH BCS OIIMHOBKA MOJKET BBITIOJTHATHCS ATFOMUHUEBBIMH TPy OaMH.

Lenu padouero (TCH) u pesepeHoro (PTCH) tpancdopmaropa coo-
CTBEHHBIX HYXH OT cTeHbl 371aHusi [PY no ux BeiBogoB (yuactku [IE
u MH) ocymecTBISIOTCS JKECTKUMHU HIMHAMH, €CIIM TPaHC(HOPMAaTOPHI
yctanoBienbl BOmm3u ['PY. Eciu TCH u PTCH ycranosnens! y dacan-
HOU CTeHBI INIaBHOTO Kopimyca — ydactku JIE u MH BeimonHstoTest TnO-
KHM TOKONpPOoBOoAOM. OT TpaHC(OPMATOPOB A0 paclpeeInTeIbHBIX YCT-
poiicTB coocTBeHHBIX HYXI (yuactku K3 u OIl) nmpuMensercs kademb-
HO€ COeTMHEHHE.

B nensix munuit 6-10 kB Bes ommHOBKaA 0 peakTopa U 3a HUM, a TaKXKe
B mkadax KPY, BeImonHeHa NPSMOYTodbHBEIMH ImUHAMHU. Hemocpemct-
BEHHO K TMOTPEOHTENIO0 OTXOMAT KaOenbHBbIe JMHHUH. JKECTKHE MPSIMO-
YTOJIbHBIC IIUHBI MOTYT OBITh BBITIOJHEHBI M3 ATIOMUHUS I MEIU.
[Mocnennue ABASIOTCS OOJIee TOPOTUMHU.

B cxeme omounsix TOII ¢ moTpedutensckuM KPY coenumnenue rexe-
paropa c 6mounsM Tpanchopmaropom T1 (puc. 8.1, 6), TCH u nucrou-
HUKOM TUTaHusa notpedurensckoro KPY — peakropom wim tpancdop-
MaTOPOM — OCYIIECTBIISIETCS TO(a3HO-IKPAaHUPOBAHHBIM TOKOIIPOBOIOM
(ygactox AT'AIT). Ilpu aTom Ha yuacTke Tokonposoa JI1 ucnons3yercs
TOKOIIPOBOJ] HA COOTBETCTBYIOIINYM HOMUHATBHBIM TOK, & TOKU TEPMHUUE-
CKOM M JMHAMUYECKON CTOWKOCTH JTOJKHBI OBITh paBHBI (MM OOJIBIIE)
TOKaM TEPMHUYECKOW M IWHAMHYECKON CTOWKOCTH OTHaiiku Ha coOCT-
BEHHBIE HYXABI reHeparopHoro Tokomnpoonga. Ot TCH no KPY cobet-
BEHHBIX HYXJ (yuacTok EJXK) mpuMeHseTcsi KOMIUIEKTHBIM TOKOIPOBOJ
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B oOmeit ans tpex (a3 obonouke mpsmoyroiasHoro (mMapku TK3) wmum
kpyrioro ceueHnus (Mapku T3K).

[ToTpeburennckoe KPY MoxkeT BeTpamBaThCsA B 3MaHHE MAITMHHOTO
3aj1a TIaBHOI'O KOPIIyca, WM JUIsl HETO MOYKET COOPY>KaThCsl OTAEIBHOE
3nanue. B ciaydae, korga MCTOUHMKOM NUTaHUS norpedurensckoro KPY
SIBIISTFOTCS] TOKOOTPAHMUMBAIOIINE PEAKTOPBI, OHM YCTaHABIMBAIOTCA B 37a-
HUM MAaIIMHHOTO 3aJ1a, B OTJEIbHOM 3/IaHUU WM OTKPBITO. TOKOBEmy-
IIUE YacTH OT PeakTopoB A0 nmoTpedburensckoro KPY mpu ero pasmemie-
HUU B Malli3aje BBIMOJIHAIOTCS KeCTKUMH IMHaMu. Korna coopyxaercs
oTaenpHOE 30aHue A peakropos win KPY, to ot peaktopos no KPY
MpUMEHsETCs KabeIbHOe COeMHEHNE.

Ecnmn wumcrounmkamn mmrtaHus motpeburensckoro KPY  sBisrores
TpaHchOPMATOPBI, TO UX TOKOBEIYIIHE YaCTH BBIIIOJHIIOTCS aHAJIOIWY-
Ho TCH. Ecnmu 3manne motpedurensckoro KPY ormenbHOe, TO Ha CTO-
pOHE HM3ILETr0o HampspkeHHs 13 mpuMeHseTcs KaOelbHOe COEAMHEHHE
(Ty4OK U3 HECKOJIBKHX Kabeneil).

Ha KOC u ADC (puc. 8.1, 6) coeauHeHHs reHepaTopoB ¢ OJIOYHBIMU
TpaHchopMaTopaMu M OTNaiKa K TpaHnchopMaTopy COOCTBEHHBIX HYK]
BBITIOJTHSIOTCS TI0(a3HO-3KpAaHUPOBaHHBIMKE TOKOTpoBoaaMu. OTmaiika
Ha coOCTBeHHBIE HYXIBI (yyacTok BJI) BBIMONHSIETCS W3 TOKOMPOBOJA
TOW K€ MapKH, HO Ha MEHBIIMH TOK, 4eM Ha ydyactke BI', u Gomnbuime
TOKH 3JEKTPOJUHAMUYECKON U TEPMUUECKON CTOMKOCTH.

ToxoBeaymue yactu ydactka MKJIM BBINONHAIOTCS U3 CTajeallio-
MUHHEBBIX MPOBOJOB B ciyyae, korna PY BH u PY CH Bemonustorcs
otkpertoro tuna (OPY), B cnmyuae npumenenust KPYD — snerazoBeiMu
TokomnpoBogamu (PY > 330 kB).

PesepBHbie TpaHchopMaTOpel COOCTBEHHBIX HYXI OJIOUHBIX CTAHLMH
noakmouarorcss kK PY BH unu PY CH. Yuacrok HOT ot pesepBHOTO
TpaHchopMaTopa COOCTBEHHBIX HYKA [0 3aHMS MAILIMHHOTO 3aj]a U BHYT-
PH 3ai1a BBIOJHACTCS KaOeIbHOH MHHUEH (MMydYKkoM Kabesel) Wiih TOKO-
MpoBOJaMU. Maructpaiu pe3epBHOIO MHUTAHUS CEKIUHA COOCTBEHHBIX
Hyx1 6 (10) kB va TOC u ADC c reneparopamu g0 500 MBT BbIION-
HSIOTCS KOMIUIEKTHBIMH TOKOIIPOBO/AMH, TIpH OOJIBIIIENH MOIITHOCTH I'eHe-
pPaToOpPOB UCTIONB3YIOTCS KaOeIbHEIE TIMHUU.

8.2. Bui0op TokoBeqyIux yacrei

Buibop ceuenus moxosedywux wacmeii u npucoeouneHull K cOOpHuiM
wuHam (OWUHOBKY) TIPOBOJUTCS TI0 IKOHOMHYECKOH IIIOTHOCTU TOKA
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1
__ “HOpM 2
ok =, > MM, (81)
Jox
1€ Lyopy — MAKCUMAIIBHBII TOK HOPMAJIBHOTO pexkuMa (6e3 meperpyskn), A;
Jox — 9KOHOMHMYECKAS INIOTHOCTh TOKA, 3aBUCSIIAs OT IPOAOIKUTEIb-
HOCTH HCIIOJIb30BAHUA MAaKCUMyMa Harpy3Ku TMaX) TUIla U MaTcpuala

nmpoBoaHUKA (Taoi. 8.1).
Tab6numa 8.1

DKOHOMHUYECKAs IJIOTHOCTh TOKA

IIpu Tyax, Al
10003000 | 30005000 | 6o1ee 5000

Tvn n MaTtepua MpOBOAHUKA

HewnzonmupoBaHHbIE TPOBOJIA U IIIMHEI
— MeJHbIE 2,5 2,1 1,8
— aJIFOMUHHUEBBIC 1,3 1,1 1
Kabenu ¢ OymaxcHOH 1 mpoBoza C pe-
3MHOBOM M MOJIUBUHWIXJIOPUIHON H30-
JIAUMeH ¢ )KUIaMu

— MEJHBIMH 3 2,5 2
— QJIIOMUHUEBBIMU 1,6 1,4 1,2
Kabenm ¢ pe3nHOBOM M IIACTMAcCOBOM
H3OJISIUEN ¢ KUlaMu

— MCIHBEIMH 3,5 3,1 2,7
— aJIIOMHUHUEBBIMU 1,9 1,7 1,6

PaccunranHoe ceueHue okpyrisercs Ao craHgaprtHoro. Ilpum stom
MpUHAMAaeTCs OJirpkaiiiiee MeHbIIee CTaHAAPTHOE CEYCHHE ¢, €CITH OHO
HE OTJIMYAETCS OT ¢, Oonee yeM Ha 15 %. B npoTuBHOM citydae npuHH-
MaeTcs OyKaiitee OoJblliee CTaHAAPTHOE CEUCHUE.

BribpanHoe ceueHue MpoBepsieTCsl Ha HArpeB MaKCHMAJIbHBIM TOKOM
JUTUTENBHOTO peXUMa:

[uon zld)ops (82)

rae Iy — JOMYCTUMBIM TOK JUIsS IPOBOJHMKA (C YYETOM IOIIPABKH MPU
pacIoNIOKEHNH IIWH IIAIIMS U Ha TEMIIEpATypy BO3AyXa, OTIIUYHYIO OT
CTaHJIapPTHO).
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TOK Ion TSI JKECTKUX M THOKUX TIPOBOJHUKOB HOPMUPOBAH P TEM-
nepaType oKpykaromiero Bo3ayxa 3, = +25 °C wnu 3emuu (s kabeseit)
9, = +15°C [1]. Eciu aeiicTBUTENBHAS TEMIIEPATYPa OKPYKAIOIIEH cpe-
Il 3¢, OTIMYACTCS OT o, TO TIEPECUET AOIMYCTHMOTO TOKA OCYIIECTBIIA-
€TCsl 110 BBIPAKCHUIO

(8.3)

r1e Syon — VIMTETBHO JOMYCTUMAs TEMIIepaTypa NPOBOAHUKA, IPHHUMA-
emast 1JIsl HeU30JIMPOBAHHBIX MTPOBOJIOB U OKpamieHHbIX muH +70 °C.
COopuble muHBI PY Bcex HampspKeHHH BHIOWPAIOTCS TIO IOy CTUMO-
My TOKy. MakcUManbHBIA paOodYuii TOK IIMH OTpenessieTca MpH 3TOM
KaK HauOOJBIINHI TOK HanOoJee MOLIHOTO MIPUCOCAUHEHHS K [IMHAM.
BriOpaHHbBIe KecTKHe IIMHBI AOJKHBI OBITh IPOBEPEHBI HA TEPMUUE-
CKYIO M TMHAMHYECKYI0 cToiikocTh pu K3.
IIpoBepka Ha TEPMUYECKYHO0 CTOMKOCTH IPOBOJUTCS 10 YCIOBHIO

Y6 < Swron WA Gin < ¢, (8.4)

rae 3y, — TeMnepaTypa muH Mpu HarpeBe TokoM K3;
O non — AOTYCTUMas TeMIiepaTypa Harpesa mmH npu K3 (tadm. 8.2);
G min — MUHUMAJIBHOE CEUYEHNE IIPOBOJAHMKA 110 TEPMUYECKOM CTOMKOCTH

. :_m’ 8.5
qmm C ( )

rae C — GpyHKIMA, 3HaueHHe KOTOpOoi puBeIeHbI B Ta0. 8.3.

Tabnuna 8.2
TTpoBosTHIK Homyctnmas TeMIIe-
patypa npu K3, °C
1 2

Iuner:

— MEJIHEIE; 300

— QJIIOMMHUEBBIE; 200

— CTaJbHbIE, IPHUCOCAMHEHHBIC K allapaTaMm; 300

— CTaJlbHbIE, HE COMPUKACAIOMINECS C M30IALUOHHBIMU

MaTepHaJlaMH U BBIBOJIAMH allapaToB 400
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Oxonyanue Tadm. 8.2

1 2
HewnsonupoBanHble mpoBoga:
— MeJIHBIE TIpH TsDKeHHsX, H/mm?:
menee 20; 250
20 u Goitee; 200
— QIIOMHHHEBBIE MPH TSOKEHHH, H/Mm:
Menee 10; 200
10 u Gonee; 160
— JIIOMUHMEBAs YaCTh CTANICATIOMUHUEBBIX IPOBOJIOB 200
Kabeimn n n3o01mpoBaHHbIE ITPOBOJIA C METHBIMHU U aIO-
MHUHHEBBIMH )KUJIaMH U U30JISHEH:
— NOJIMBUJIXJIOPUAHON U PE3UHOBOIA; 160
— MOJUATHIICHOBOH; 130
— 3TUWJIEH NPONUIECHOBON pE3UHON 250
Kabenn 1o 10 kB ¢ m30mmmen U3 CIIMTOro MOIMATHIIEHA:
— TeMIIepaTypa KIIbL; 250
— TeMIIepaTypa dKpaHa 350
Tabmuma 8.3
[IpoBoHUK U MapKa MPOBOJHUKA 3nauenue Gpynxuun C, A-c?/mm’
[TuHbI ITpu HavaabHOM TeMneparype, °C
70 90 120
menaeie — MI'M, MI'T 170
amoMuHHEeBbIC — AJ[O 90 81 68
—AllH 91 82 69
— AJIOM, AJIIM 91 83 70
AmomMunuessblit caB — AJI31T1 85 77 64
—AI31T 82 74 62
—A133T1 77 71 59
—A133T 74 67 57
—ABT1 73 66 55
—ABT 71 63 53
- 1911 71 63 53
- 1915, 1915T 66 60 51
— AMI'5 63 57 48
CTabHbIE IPU — I = 400 °C 70 - -
=900 =300 °C 60 - -
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Oxonuanue Ta0m1. 8.3

[IpoBOHUK M MapKa IIPOBOJIHUKA 3nauenue Gpynxuun C, A-c"?/mm?
Kabemn [Ipu HOMUHAIBHOM HanpsKeHuH, KB

6 10

C QJIFOMHHHEBBIMH CIUIOIIHBIMH JKUIAMH

1 OyMayKHOW M3OJISIHEH; 92 94

C AJIIOMUHUEBBIMU MHOT'OIIPOBOJIOYHBIMH

YKUJIAMHU U OyMayKHOM U30JISILIUEH; 98 100

C AJIIOMHMHUCBBIMU XHWJIaMU W I10JIUBH-

HUIXJIOPUIHON U pe3MHOBOM N30JIAIMeEl; 75 78

C IIOMUHUEBBIMH JKWJIaMU U TIOJIMITH-

JICHOBOM HU30JIALIMECH; 62 65

C MEHBIMH CIUTOIIHBIMH XWJIAMHU U Oy-

Ma)KHOW U30JISIUEH; 140 143

C MEAHBIMH MHOTOIPOBOJIOYHBIMHU KH-

JaMH 1 OyMa>KHOU M30JISIHEH; 147 150

C MEIHBIMH >KHJIaMH ¥ TOJIMBUHUIIXJIO-

PUITHOM U30TISIHEH; 114 118

C MEIHbBIMH XWJIaMHU U MOJIMATUIIEHOBOM

U30JIIIHeH 94 98

IIpu nonmycTuMeIX TeMIepaTypax

HewnzonupoBanubsie mpoBoIa
P P Harpesa npu K3, °C

160 200
meausie — M, MI'M — 142
amomuHueBbie — A, AKII, AT, A KII 76 90
anmromuHueBbIn cruiaB — AH, AHKII, AXK 69 81
craneamomuaueBsic — AC, ACK, A,C,
ACKC, A,CKC, A,CK, ACKII 76 90

JKecTkue MIMHBI B 3JICKTPOYCTAHOBKAX KPEMATCS K OMOPHBIM H30JIs-
TOopaM. MeXaHH4YecKOoe HaMpsKeHUE B MaTepUae IUH Gpyy U PACUETHAS
Harpy3ka Ha U30JITOPBI P ONpeAeNnsoTcs ¢ Y4eTOM YacTOThI COOCTBEH-
HBIX KOJICOAHWH IITHH feo5:

= = T, 8.6
212\ 'm ! (8.6)

rae [ — miHa TIpoJeTa, M;
E — monyne ynpyroctu Marepuaina muHsl, 11a;
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J — MOMEHT MHEPIMH IIUHBI OTHOCUTEIBHO OCH, MEPIEHIUKYIIPHON
JEHCTBHIO CHUJIBI, M4;
M — Macca eJUHULBI AJTUHBI IIHHBL, KI/M.
3navenus J u £ Ans cTaHIApTHOTO CEYEHUs IIMH pa3HbIX Npoduien
MpUBEACHEI B Ta0I. 8.4 1 8.5.

Tabnuua 8.4
Mowment Mowment
Pacnonoxenue nmmn WHEpLUMH J, | COINpPOTUB-
em? nenns W, o’
L—— 1 ‘b L~~~ 12
4 %::Fb -
f 5 Ll he?
\ BN Y 12 6
'
L— 1 4‘b L——Avw [——1 b ﬁ
s = L— 14 -1 6 3
b <
S S S b
N I . . ) N N 6 3
> leb > <b
] ] | ‘h -] . .
1,44hb
. - N R N N [
ORY ol
64 32
i
O Ol O |swooay| wot-ab
64 32D
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Tabmuna 8.5

OCHOBHEIC XAPAKTCPUCTUKU MATCPHUAJIOB IIINH

BpemenHoe compo-
Jonyctumoe Hampsi-
TUBJICHUE Pa3PBIBY
JKEHUE O o, MIla
Gpasp» MITa Monyib
Marepuan
S — Mapxka B obyacTu B obmactu | YUPYTOCTH
10
marepu- | cBapHoro | wmarepu- | caproro | £, 107 Ia
ana coeIuHe- ana coeuHe-
HUS HUS
N p—— AO, A 118 118 82 82 7
AJ1O 59-69 59-69 41-48 4148 7
AIBIT 127 120 89 84 7
Amomunuessiit | AI31T1 196 120 137 84 7
CILJIaB ABTI1 304 152 213 106 7
1915T 353 318 247 223 7
Mes MI'M | 345-355 - 171,5-178 - 10
A MI'T 245-294 - 171,5-206 - 10

JUis IIMH KOPBITHOTO CEYEHHMs MOMEHT MHEPIMH OMpeeNsercs Mo
KaTtajoraMm JomycTumoro toka. Eciu £, > 200 ['m, To IMHBI ¥ U301 TOPHI
paccMaTpHUBaKOTCS KaK CTaTHUYECKas CHCTEMaA C HArpy3KOoH, paBHOW Mak-
CHMAJFHOM DJICKTPOIUHAMUYCCKON CHIIe, BO3HUKAIONICH TpH Tpexdas-
HoMm K3

.(3)2
1l
£ ={3107 22— H/m, (8.7)
a

T/I€ @ — PacCTOSIHUE MEXIY OCSIMH IIWH Pa3HbIX (a3, M.

ITon nedicTBueM 3TOM CUIIBI B OJJHOMOJIOCHBIX HIMHAX MPAMOYTOJIBHO-
rO WIN KPYIJIOTO CEUCHHS MPH PACIONOKECHUU (a3 B OJTHOW MIOCKOCTH
BO3HHUKAET HaIPSKEHUE

(3)72
A

c = ,Ia, 8.8
paca Mm¢p 10w ( )

W — MmoMmeHT CONPOTHUBJICHUA HIWHBI OTHOCHUTCJIBHO OCHU, NEPHICHIUN-
KyJISIPHOI JIGHCTBHIO CHITBI, M.
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Ecmu f.o5 < 200 I'mi, To B BeIpaxeHnue (8.8) BBOAUTCS TUHAMHYICCKHIMA
koddunment K, onpeaensieMblid 10 KpUBBIM K; = ¢ (feos, 1a) [8]-

B ciyuae, koraa mMMHBI COCTOAT U3 ABYX II0JIOC, MEXIYy HUMH yCTa-
HABJIMBAIOTCS MPOKJIAJKH, TIPOJIET MEXIy KOTOPBHIMH [; BHIOMpAeTCs M3
JIBYX YCJIOBMIA:

— OTCYTCTBHUE NIPUKOCHOBEHMS Hosoc mpu K3:

[, <0,216 —I, (8.9)
TJIe d; — PACCTOSIHUE MEXKYy OCSMH IOJIOC, CM;
Ky — xoaddunrent Gpopmsl, onpesensemslii mo puc. 8.2;
— OTCYTCTBUE MEXaHUYECKOTO Pe30HaHCa
o |E]
1,<0,133-1072 4/ (8.10)

mIl
T/ M, — Macca MOJOCHl HA €NUHUILY JJTUHBI, KT/M.

B pacuer mpuHMMaeTCS MEHBINAsA U3 JABYX BEIWYHH, OMPEACIIIEMBIX
o popmyam (8.9) u (8.10).

MexaHndeckoe HanpsKEHUE B MaTepuase IMIMH TaKOM KOHCTPYKLHU
CKJIaJbIBACTCA U3 JBYX COCTABILAIOIIUX — Gyg, BBI3BAHHOIO CHJIAMU B3a-
uMoJieicTBYsl a3, U Gy, BBI3BAHHOTO B3aUMOJICHCTBUEM TI0JIOC B IMAKETE
OHOH (ha3bl:

Gpacy = Ong T Onr (8.11)

Hanpsxenue G, onpejensercs Tak ke, Kak U JUIs OJHOIOJIOCHBIX
IIMH, TOJIBKO BMECTO MOMEHTA COMIPOTHBIIECHHS IIMHBI TTOJICTABISETCS MO-
MEHT COINPOTHUBIICHHS MMaKeTa. MOMEHT COMPOTUBIICHHS Ui MAKETOB W3
MPSIMOYTOJIBHBIX IIUH PACCUUTHIBACTCS TI0 COOTBETCTBYIOIIUM (hOopMYyJiam
(tabn. 8.4), a s KOPOOYATHIX IIMH PUHUMAETCS U3 [2, Ta0u. 7.5].

Hanpspxenue oy

fila
=Jon g 8.12
n = (8.12)
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2
(0.51)
2y
rae f, =2
Ky — xoadduryeHt popMsl, onpeensercs 1o KpusBbIM (puc. 8.2);
d — paccTOsTHHE MeXIy OCSMHM IIMH B rakere, M. [ makera u3 mps-
MOYTOJIBHBIX IIMH d PaBHO JABOIHON TonmmuHe muH (d = 2b). 1ns xo-

poOuathix WMUH d = h u Ky = 1;
h — mmprHa KOPoOIaATON IITHHEIL.

ke

0.6 //

0.4 /

Ky 1077, /v, (8.13)

0.2

0 0.05 0.1 0.1502 025 b/h

Puc. 8.2. Kpussle aj1st onpenencHus KodppuineHra
($hopMBI U1 ABYXIOJIOCHBIX IUH IpH d = 2b

VYcnoBue 3eKTpOIMHAMUYECKON CTOMKOCTH IIUH
cSpacq < Opon — 057Gp33p1 (814)

TZI€ Gon, Opasp — AOILCTHMOE M pa3pyllalollee MEXaHUYECKHE HaIPsKe-
HUS B MaTepuaie muH (Tada. 8.5).

Ecnu B pesysnbrare pacyera MOIYYEHO, YTO Gpacy = Ojxon, TO HEOOXO-
JAUMO YBCJIIMYUTL PACCTOAHUC MCEKIY (1)33aMI/I WKW YMCHBUIWUTH IIPOJIET
MEKAY HU30JIATOpaMU, B MAKETHBIX TOKONIPOBOAAX — YMCHBIINUTL PACCTO-
SIHUE MEXIy IPOKJIAAKAMU U IOBEPUTH Pacuer.

[Nocne MexaHUUeCKOro pacyera IMIMH HEOOXOMMO BBIOpATh OTIOPHBIE
M30JIATOPBI, K KOTOPBIM OyAyT KpemuThesl MUHBL. ONOpHBIE U30JIATOPHI
BBIOMPAIOTCS 0 CIIEAYIOIINM YCIOBHAM:

— [10 HOMMHAIIBHOMY HaNpPsKeHUIO Uyoy > Usy;

— O JOMyCTUMOM HAarpy3ke Pyon = 0,6Ppasp > Ppacus,
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122
=32 K, 107, n, (8.15)
a

IIPU PaCIOJIOKEHUH [IIUH B OJHOMU INIOCKOCTH:

roe P

pacu

K, = A MOTPaBOYHBIA KO3 (UITHEHT HA BHICOTY MHHEI (K, = 1
u3

B Clly4yae pacnoj0oKeHUs IIHHBI [UTalIMs Ha H30JITOpe);

H — BBICOTa PACIONI0XKEHHSI OCH IIUHBI:

H,; — BbICOTa M30J14ATOpA.

T'ubkue neuzonuposanmvie nposooa. CeueHre NpoBOJOB BHIOUPAETCS IO
9KOHOMUYECKON IIIOTHOCTH TOKA, TMOKMX ILIHH — IO JIOILyCTUMOMY TOKY.

[Ipu nanpsoxennu 110 kB u Bbie cedeHne MPOBOIOB U UX YHCIO
B (haze BHIOMPAIOTCS TaKMMH, YTOOBI N30€kaTh KOpoHUpoBaHus. s aTo-
ro npu HanpspkeHusx 330 kB u Bbimie kaxaas (asza BHIOTHSAETCS JBY-
Ms, TpeMs U 0ojee MPOBOJaMHU, TO €CTh NPUMEHSIIOTCSA PaclIeTICHHbIE
npoBoja. PaccrosiHue Mexay MpoBOJAaMH B pacIISIUICHHOW (asze mpu-
Humaetcs npu HanpsbkeHuu 220 kB 20-30 cM, 330750 kB — 40 cm.

MuHHMAaNBHO AOIMYCTHMBIE AMAMETPHl MPOBOAOB (M MX NPHUMEpHas
Mapka) Mo yCIIOBHSM KOPOHHUPOBAHUS IPUBEICHHI B Ta0II. 8.6.

Taobnuua 8.6
Hampsoxenue, kB d, MM Mapxka npoBoja
110 11,3 AC-70/11
220 21,6 AC-240/39
32,3 AC-600/72
330 2x21,6 2 x AC-240/39
3x17,1 3 x AC-150/24
500 2x36,2 2 x AC-700/86
3x252 3 xAC-330/43
750 4x36,2 4 x AC-400/86
5x252 5xAC-330/43

BriOpanHOoe ceueHHe TpOBEpsIeTCS Ha TEPMHUUECKOE ACHCTBHE TOKa
K3 mo (8.8). Pacuiennennsle npoBoAa Npu 3TOM PacCMaTpHBAIOTCS Kak
OJIMH TIPOBOJT CYMMapHOTO CEYECHHS.
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Eciu Ha C60pHBIX IIMHax, BBIIIOJIHCHHBIX M3 THOKHX MpoBOAOB, TOK

tpex¢asznoro K3 [1(1?)) >20 KA, TO OHH NIPOBEPSAIOTCS HA CXJIECTHIBAHUE.
MeTtoarka mpoBepKH TMOKHX MPOBOAOB Ha CXJIECTHIBAHHE NPHBEICHA
B [3, cTp. 188]. MeToauka KOMIIBIOTEPHOTO pacyeTa JIEKTPOAUHAMUYE-
CKOM CTOMKOCTH TMOKUX IITWH IpHUBeIeHA B [S].

TokoBemymye 4acTy, BHIIIOJHEHHBIE HECKOIBKIMHU MIPOBOJAMH B (a-
3e, MPOBEPSIOTCS MO SIEKTPOAHMHAMUYECKOMY B3aWMOJIEHCTBHIO MPO-

BOJHUKOB 0JTHOH ¢a3wl [3,cTp. 190].
8.3. BoiOop kabeeii

Ha anekTpu4ecKkrx CTaHIUSIX PEUMYIIECTBEHHO MPUMEHSIOTCS Kaben
C MHOTOIPOBOJIOYHBIMH QJTFOMUHHUEBBIMHA W METHBIMHU JKWJIAMU KaK OJIUH
WM HECKOJNIbKO KaOeneil. IlpoknanpiBarorcst kabenu B KaONbHBIX TOJY-
dTakaxX, KaOEIbHBIX TOHHENSNX, Ha METAJUTMUECKHX JIOTKaX, B BO3IyXe.
Ha T3OILI morpeburemm 6—10 kB muTaroTcst 1Mo KabenbHBIM JIMHHSM, TIPOJIO-
JKEeHHBIM cHayasa B PY cranimu, B kaOelbHBIX TOHHETISIX, a 3aTEM B 3eMIIC.

s obecniedeHus moKapHOW 0E301MaCHOCTH Ha DIICKTPOCTAHITHH TTPH-
MEHSIFOTCSl KaOeIH, Y KOTOPBIX U30JSIHS 000JI0OYKH U TIOKPBITHSI BBITION-
HEHa M3 CaM03aTyXalollero NOJMBUHIWIXKJIOPUIHOTO TIACTHKATA U Kabe-
JU C TOHWXEHHBIM JBIMO- M Ta30BbIIeICHHEM. [IpUMEHSIOTCS Takxke
Kabe, B KOHCTPYKIIMH KOTOPBIX OTCYTCTBYIOT MaTepHalbl, colepika-
IIME TAJOTEHBI.

B nactosimee BpeMs 0oJbIIoe KOJIMYECTBO Kabenel 3IeKTpoCcTaHui
UMEIOT M30JISINIO U3 CITUTOTO TOJINATHIICHA.

Ha ADC, xak npaBuio, NCHIOIB3YIOTCS KaOelln ¢ MEITHBIMU TOKOIIPO-
BOIAIIMMH >kunamu. J{s meneid, rae Tpedyercs (yHKIMOHUPOBAaHUE
MIpH TIOXkKape, MPUMEHSIOTCS OTHEeCTOHKHe Kabenw ¢ m3omsimued u 000-
JIOYKOM U3 MOJTUMEPHBIX KOMIIO3UIIUH, HE COIEPIKAILMX TAJIOTEHOB.

Kabenu BbIOUparoT:

— 110 HANPSDKEHUIO Uy > Usy;

— KOHCTPYKIIUU B 3aBUCHMOCTH OT MECTa MPOKIIAJKH, CBOICTB Cpe/bl,
MEXaHMYECKHUX YCHIIUH, BO3JICHCTBYIOIUX Ha KaOelb, BUAa U3OJSIHUHU 110
Tabnauuam o0nacTel MPUMEHEHUs Pa3lIMYHBIX MapoK KaOenei BeIOMpa-
etcs TpeOyemas Mapka kabemns [1, 2, 5];

— IKOHOMHYECKOH IIIOTHOCTH TOKA: 1O BBIpaykeHUIo (8.4) paccuuThI-
BaeTCs cedeHue Kabens ¢, [amee mo Tabnumawm [1, 2, 5] moaOupaercs
CTaHIApPTHOE CEUEHHE KM Kabelsl U JOMYCTHUMBIN TOK.
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BriOpaHHbIi Kabenb MPOBepsIeTCs HA HArPEB MPU JUTUTSILHOM MpO-
TEeKaHUH MaKCHMAJIBHOTO TOKA HATPy3KH:

Tpop S 1onK Ko K5 K, (8.16)
rae K, K,, K;...K, — nonpaBo4yHble Ko3(QQUIUEHTH Ha YHCIO PAIOM
MPOJIOKEHHBIX KaOelnel, TeMIepaTypy OKpy’Kallleil cpenbl, TiyOuHy
MPOKJIAJKH B 3eMJIe, TEIUIOBOE COTPOTUBIICHHE 3eMiM | Jp. [lompaBou-
HbIe KOA(OUIIMCHTHI onpeaensaoTes mo [1YD win gaHHBIM CIIpaBOYHU-
KOB (WJIM 3aBOJIOB-H3rOTOBHUTENCH Kabeiei) [1, 5].

IIpu BBIOOpE ceueHHs KaOemel ClieayeT YYUTHIBATh UX JIOMYCTUMYIO
neperpy3ky 1o ganHbM [1Y3D B 3aBUCHMOCTH OT BUJIA TIPOKIIAJIKH, TIPEJI-
BapUTEIHHON HArPy3KH M JJIUTEIILHOCTU TIEPErpy3KH.

Ka6enu, BeiOpannbie IO pabodeMy pexuMy, TPOBEPSIFOTCS Ha TEPMHU-
4gecKyro cToikocTh npu K3 mo Beipaxkenuto (8.8). [Ipu sTom xabenn He-
OoubIIOl ANTMHEI TIpoBepsioTes 1Mo ToKy K3 B Hauane kaGens. J{Ba u 60-
Jiee mapauIebHBIX Kabemns mpoBepsioT mo TokaMm mpu K3 Hemocpencr-
BEHHO 32 ITy9YKOM KaOelei.

Y OAHOXWUIBHBIX KaOeneill ¢ M30NsAIuell U3 CIIMTOTO MOJUATHUIICHA
TepMHUYecKasi CTOHKocTh mpu K3 mpoBepsieTcst OTACTBHO I IKHIIBI
W OTIEIBHO IS SKpaHa [5].

IpoBepka Ha TEPMUIECKYIO CTOMKOCTB JKHIIBI IIPOBOJIUTCS TT0 YCIIOBHIO

Ir(j)) < I;[on Icek x , (8.17)

t

K3

3
rue Il(m) — NepuoAMYecKasl COCTaBiAoIas Toka Tpexdasnoro K3 mms

JKWJIBI BBIOPaHHOTO Ka0es, KA;

Lion 1cex x — JOIMYCTUMBINA OMHOCEKYHIHBIN ToK K3 mmst skumbl (ompe-
nenseTcs mo [5, ctp. 69] Tabdmn. 3.16).

Txs = tps ocn. saumm + Loy — PACYETHAS IIPOJOILKUTENBHOCTE K3, c.

Ecnu ycnosue (8.17) He BBINONHSETCS — NPUHAMAETCSl OoJIbIIee Ce-
YEHHE XKHUIIBI U PacyeT MOBTOPSIETCS.

TepMuueckas CTOMKOCTh 3KpaHa MPOBEPSAETCS MO YCIOBHUIO

710) < Do tcecs (8.18)

110 2

t

K3
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NE

L1 3 .
rae Ir(IO ) =711g0) — MakCHMMaJIbHOE 3HaueHMe JBoWHoro toka K3 Ha

3eMIIIO B Hadajie KaOeIbHOM JIMHUH, KA ;

Lion 1cex » — JOMTYCTUMBIN TOK ogHOCeKyHIHOTO K3 B 3kpane [5, ctp. 70,
tabi. 3.17].

Ecmu ycnorue (8.18) He BBIIONTHACTCS, TO HEOOXOMMO MPHUHSTH 00Jb-
Iee ceueHue dKpaHa, Py KOTOPOM ATO YCJoBHE BhIMONHseTCs. Ho npu
3TOM TOTpeOyeTcs pa33eMIIEHHE SKPAHOB C OJHOW CTOPOHBI JMHHUU WIIH
TPaHCTIO3UIHSI SKPAHOB.

B cnydae pazzemiieHHs1 5KpaHOB Ha Pa30MKHYTBIX KOHIIAX 3KPAHOB MPH
HOpMabHOM pexkume 1 npu K3 mosiensiercst Hanpsbkerre. BennanHa aToro
HanpspKeHUs. He JTOJDKHA MpeBblmath 5 kB. Meroauka pacuera mpuOmm-
>KEHHOT'O 3HAYEHUSI STOTO HAMIPSHKEHUA puBeaeHa B [ 5, ctp. 70-71].

BriOpannsie kabenn HEOOXOAWMO MPOBEPHUTH Ha HEBO3TOpaHHE IpPHU
K3 [7]. [IpoBepka kabdeneit 6—10 kB cuctemMbl COOCTBEHHBIX HYK/I 3JICKT-
POCTaHIUI OCYIIECTBIISIETCS MTyTEM CPAaBHEHUS paCUETHOM TeMIIepaTyphl
)ut kabens nocne K3 mpu ero oTkitoueHUn IeiCTBHEM pe3epBHOI 3a-
MIUTHI C TIPEJENbHON JOMyCTHMON TeMIIepaTypoil HEBO3ropaHus Kade-
Jiel, ykazaHHoi B Tab:. 8.7.

Tabnuna 8.7
JomycTiMble TEMIEPATYPhl HATPEBA K1 Kadenei, °C
T P e
JIOITyCTH- K€ Ha HEBO3- G
Mast K3 ropasme K JaJbHEUIIEH 3KC-
mwryatanun nocie K3
1 2 3 4 5 6
BponupoBanHbIE Ka-
6emn ¢ OymakHOU
H30JIIMEN Ha Hanpsi-
KeHue: 110 6 kB 65 200 400 200 300
j0 10 kB 60 200 360 200 300
HeOponupoBaHHbie
Kabenu ¢ OyMa>kHOH
M30JISILIMEN Ha Hanpsi-
xKeHue: 110 6 kB 65 200 350 200 300
q0 10 kB 60 200 310 200 280
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Oxonyanue tadm. 8.7

1 2 3 4 5 6
Kabemu ¢ monuBuHMI-
XIJIOPUAHOHN U Pe3NHO- 65 150 350 160 250

BOU H30JIAIIUEH

Ka6emu no 10 kB

C M30JISIIHEH U3 BYJI-
KaHU3UPOBAHHOI'O 90 250 400 250 300
(CIIATOTO) MOJUATH-
JIeHa

Kabenu ¢ mzonsaumei
13 MOJMMEPHOU KOM-
MTO3UIINH, HE COTep-
JKallley TaJoreHoB

70 160 350 160 250

Kabenu ¢ mzonsauuei
W3 THJICH IIPOMHIIe- 90 250 360 250 280
HOBOM pe3UHBI

Ecnu pacuetHas temmeparypa Oy, OOJblle 3HAYEHHUS, YKa3aHHOTO
B rpage 4 Tadin. 8.7, He0OX0IUMO U3MEHEHHE YCTaBOK 3aIIUT JINOO yBe-
JMYeHUe cedeHus kui kadeneil. [Ipu 3ToM B kKauecTBe pe3epBHON 3ali-
THI JUIs1 IPUCOEAMHEHHUH CeKIMH cOOCTBeHHBIX HYx1 6—10 kB (1 0,4 kB)
ClIeyeT MPUHUMATh PE3EPBHYIO 3alUTy BBOJA MUTAHUS CEKLIUH.

Jlarabie Tabm. 8.7 MO3BOJIAIOT OMPEISIUTh W MPUTOTHOCTh Kabemeit
K JKCIuTyatauuu mociie oTkimroueHuss K3. s sToro paccumThiBaeTcs
TeMIepaTtypa x)uwi kadens 3a Bpemst K3 u conocraBisieTcs ¢ JaHHBIMH
rpader 5 tadn. 8.7. Eciu pacuetHas Temmeparypa Jy; HE HPEBBIIIACT
9THUX JaHHBIX — KaOeJIu MPUTOAHBI K JalbHeWen skcmryaTauud. Eciu
pacyeTHas TeMIepaTypa HaxoOUTCA B Ipelenax MEXAYy 3HaueHHSIMHU
rpad 5 u 6 — kabenu mocjae COOTBETCTBYIOIIETO PEMOHTA M MCTIBITAHHH
NPUTOAHBI K 3KCIUTyaTalliy B TeueHue roga. Ecnu temmeparypa nmpeBbI-
maeT 3HaueHus rpagpl 6 — xabenu He NMPUTOAHBI K IKCIUIyaTalUd U
JIOJDKHBI OBITH 3aMEHEHBI.

PacuetnpiM MecToMm K3 mpu mpoBepke Ha HeBo3ropaHue Kadems sB-
JsieTCsl TOUKa B Havasle KaOelbHOW JMHUM. 3HaueHHe HAaYaJbHON TeMIle-
patypsl xui 10 K3 onpenensercs no ¢popmyie
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2
1
8ﬂaq = 8cp +(8uon _80) 1p+a6 > (8-19)

JJ1. 1011

rae 3¢, 9, — pakTHyeckas U cTaHAApTHAs TeMIepaTypa OKpY»Karomei
cpensl (9, 1st kabeneit B 3emite — 15 °C, B Bozayxe — 25 °C);

9on — JUIMTEILHO ~ JIOMyCTHMAst — Temrieparypa kwi  kabems, °C
(tadm. 8.7);

Lpa6, Lun. non — pa0OUNIl M IIMTENBHO JIOIMYCTUMBIN TOKH U Kabes, A.

Pacuernas Temmeparypa xuiabl kabens nocine K3 ompenensercs mo
BBIPKECHHIO

Bion = Guaa € +228 (" - 1), (8.20)

6BK3 .
2 2
q
6 — I aTIOMMHHEBBIX KUI — 45,65 MMZ/KAz‘C; a9 MEOHBIX —
19,58 MM*/kA*C;
By; — KBapaTHUHBIN TETTOBON UMITyJIbC ToKa K3

rae k=

By = Iog (fomn * Tas )+ (03 naclno o2 + 0 o Jloras (8:21)

3 — “1oc TOC™ 110 3J1 0 31

I, — HadanpHOE 3HAUYECHHE MEepuoAnuYecKor coctaBstronieil K3 ot
HCTOYHHUKOB MUTAHUS, KA

foren = tpesps T fornmeucn — IPOJOIDKUTENBHOCTE CyIecTBOBaHMA K3, c;

fpes.ps —BPEMs  CpabaThIBaHUsA PE3EPBHOHM 3allUThl KaOEIbHOH Ju-
uuy, °C;

Lorcn. sen — TTOJTHOE BpEeMsi OTKJTIFOUeHHMs BbIkItouarens C;

Lo 5 = 5,50 Liion 5y — HAYATBHOE 3HAUEHUE TIEPUOAMICCKON COCTABIIS-
OIIEH TOKA TMOJMUTKU OT DJIEKTPOJIBUTATENCH, KA;

D Lion >y — CYMMapHBIA HOMUHAJIBHBIA TOK OJHOBPEMEHHO paboTaro-
ITUX aCHHXPOHHBIX AIEKTpoaBUTarenei enuanaHon momuocTa 100 kBT
u OoJiee, HETTOCPEACTBEHHO CBSI3aHHBIX ¢ TOUKOM K3;

g — ceueHue KWkl kabers, MM

Ty = 0,1 ¢ — PKBUBaJICHTHAasA MOCTOSIHHAsI BPEMEHU 3aTyXaHUs arie-
pruoanUecKoi cocrapisttomeid Toka K3 0T MCTOYHHMKOB muTaHus (s
coOcTBeHHBIX HY)J 6—10 KB).
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8.4. Bb100p KOMILIEKTHBIX M TUOKHX
MHOTOIPOBOJIOYHBIX TOKONPOBOI0B

Ha snextpuyeckux cTaHIUsAX B KaYECTBE TOKOBEAYIIUX YacTel B 11e-
MSX TEHEePaToOpOB MPUMEHSFOTCS KOMIUIEKTHBIE M THOKHE MHOTOIPOBO-
JIOYHBIE TOKOIIPOBO/IBI.

I'nbxue MHOTONPOBOJIOYHBIE TOKOMPOBOABI MCHONB3YIOTCS HAa TOL|
JUIsl COEAMHEHMsI TeHepaTopoB MoIIHOCThI0O MeHee 100 MBT ¢ renepa-
TopHBIMH pacnpexnyctpoiictBamu (I'PY). OHM BBIMONHAIOTCA ITyYKOM
npoBoZOB. [IBa MpoBoAa Mmy4ka KaxaoH (a3l cTajgeaIroMHUHUEBBIE, OHU
HECYT MEXaHHMYECKYyI0 Harpy3ky mnyuyka. OcTalbHbIE MPOBOAA aJIOMHU-
HUEBBIE U SBISIOTCA TOKOHeCYIIUMU. CeyeHue TOKOMPOBOJA ONPENEIs-
€TCsI TI0 PKOHOMHYECKOH TIOTHOCTH TOKa 10 BeIpakeHuio (8.4). 13 sToro
CEUYEHUS PAaCCUUTHIBACTCS CEUEHUE HECYILIUX MPOBOIOB

Grec = 0,15¢ .

Yucio 1 ceucHue TOKOBCOYIIUX IIPOBOAOB

nq + Guec2 = o

T€ 7 — YUCJIO TOKOBEAYLINX IIPOBOJOB.

Ceyenne HeCymMX IPOBOJOB pPEKOMEHAyeTcs OpaTb Ha CTYIEHb
00JIbI1I€ TOKOHECYIIIHX.

BribpanHoe cedeHHE TOKOMPOBOAA MPOBEPSIETCS MO IUTENEHO J0-
MyCTUMOMY TOKY, TEPMHUYECKOMY U TWHAMHYECKOMY AeicTBrio Toka K3.

I'eneparopsl > 60 MBT ¢ moBblmarImmuMu TpaHchopMaTOpaMH Co-
eANHAIOTCA TTO(a3HO-IKPAHUPOBAHHBIMU TOKOITPOBOIAMHU.

[TodazHo-3KpaHUPOBAaHHBIE TOKOMPOBOJABI BEIOMPAIOTCS aHAIOTHYHO
TeHEepaTOPHBIM BBIKIIIOYATEIAM:

— 10 HAIPSDKEHUIO Uyoy > Uy;

— 110 TOKY Jyon = Lipop;

— NIPOBEPAIOTCS HA DJIEKTPOJUHAMHUYECKYIO CTOMKOCTD I, = iy W Ha

o 2
TEPMHUYECKYIO CTOMKOCTD 1.t = B,.

Ortnaiika OT TeHEpaTOPHOrO TOKONPOBOAA A0 TpaHchopMaTopa coOCT-
BEHHBIX HYK]] BBITIOJHACTCS MO(a3HO-3KPAHUPOBAHHBIM TOKOIPOBOJIOM Ha
HomuHaNBHBIA TOK TCH 1 npoBepsieTcst Ha cToikocTh npu K3 no cymmap-
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HOMY YJapHOMY TOKY U CyMMapHOMY TEPMHUYECKOMY UMIyJbCy Toka K3,
onpeieNisieMbIM IO pe3ysibTaTaM pacueta TK3 Ha BbIBOIax reHepaTopa.

KommiaekTHbIe TOKOIPOBOALI MaFI/ICTpaJIeI\/'I PE3CPBHOTO MUTAHUA CCK-
Ui cOOCTBEHHBIX HYXKJ BHIOMPAIOTCS MMOAOOHO PACCMOTPEHHOMY BBIIIIE
JUTSE TOha3HO-9KPAHUPOBAHHBIX TOKOIIPOBOJIOB.

8.5. Bp10op KOMIUIEKTHBIX pacnpe/e/JuTeIbHbIX YCTPOICTB
(KPY)

PacnipenenurenbHbie yCTpOCTBA COOCTBEHHBIX HYXKJ[ 3JIEKTPOCTAH-
nui Bcex TUIOB, PY morpeduteneit Ha TOLl BHIMONHAIOTCS KOMILICKT-
HbIMH BHYTPEHHEUW YCTAaHOBKH C BBIKATHBIMHU BhIKItOUaressiMu. KPY co-
CTOSIT M3 3aKPBITHIX MKa(hOB CO BCTPOSHHBIMH aIliapaTamu, IpuoopamMu
U BCIOMOTaTEIbHBIMU YCTPOHCTBAMU M H3rOTABIMBAIOTCS CEPUSIMHU.
Kaxxnprit mkad cepun mpeacraBisieT co6oit oy sueiiky KPY u comep-
JKUT BBIKITIOUATENb, PA3bhEANHSIONINEC KOHTAKTHI, N3MEPUTEIHHBIC TPAHC-
(dhopMmaTopsl TOKa U apyroe odopyaoBanue. HomMuHambHbIe TOKK U CTOM-
KOCTh K JieficTBUI0 TokoB K3 mroboro o0opymoBaHus, BXOSIIETO B CO-
craB mkapoB KPY, ckoopnuHUpoBaHBI ¢ TapaMeTpaMu YCTaHOBJICHHBIX
BeIKITIOUaTesiel. [1oaToMy ycioBus BBIOOpa BBIKIIIOUATENCH SIBISIOTCS
OJTHOBPEMEHHO M ycJIoBUsIMH BbIOOpa mkadosB KPVY.

Wzrorosutenmn mis kaxmoir cepum mkadgoB KPY ykaseBaroT HOMH-
HAJIbHOE HANPSKCHHE, HOMHUHAJIBHBIC TOKH COOPHBIX IIMH U TJIaBHBIX IIe-
neit (MPUCOCTUHEHUM K COOPHBIM IIUHAM), TUI U HOMUHAJIbHBIE TOKH
MIPUMEHSAEMBIX BBIKJIFOUYATENIeH, TOK U BpeMs TEPMUUYECKON CTOMKOCTH JJIst
[JIAaBHBIX LIETIEH, TOK 3JEKTPOJMHAMUYECKON CTOMKOCTH TJIABHBIX LEMEH,
TUTBI U MMapaMETPhl IPUMEHSEMBIX TpaHC(HOPMATOPOB TOKA M HarpshKe-
HUSl, OrpaHUYMTENEH niepeHanpsbkeHuit u ip. [IpuBoasTcs Tak ske BO3MOXK-
HBIE TUTIOBBIE CXEMBI TJIaBHBIX ILIeMNell (CeTKa CXeM), THIIOBBIE CXEMBI BTO-
PUYHBIX COCAMHEHUH, BApHAHTHI pa3MeleHus mKkados B momenieHnu PY.

KPV BwIOupaercs B cnepyromeil mocnenoBarensHocTy. [lo Tuny u na-
pameTpaMm BBIOpaHHBIX BBIKIIOUaTenei mnsi PY 1o crpaBOYHHMKAM WM
JAHHBIM M3TOTOBUTENEH MoAOWpaeTcs KOHKpeTHas cepus mKagoB ¢ ma-
pameTpamu, COOTBETCTBYIOIIMMH BBIKJIIOUaTeNnto. [ HaMedeHHOU ce-
pHUH TI0 CETKE CXEM TJIaBHBIX Ilerell HaOupaercs cocTaB IIKadoB, HEOO-
XOIUMBIX I BRIIOTHEHUsT PY corjacHo pa3paboTaHHOW paHee cxeme
UIEKTPUUECKUX COeqUHEeHUH. Jlamee HameuyaeTcsl MOPsIOK pa3MerleHus
CeKIuu B moMmenieHnu PY (B ofauH wiu ABa psga) u mkados B mpeaenax
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Kaxaou cekuuu. [Ipu 3TOM y4MTHIBAETCS PACIIONIONKEHUE MOMEIICHUS
KPVY B KOMIIOHOBKE 3JIEKTPOCTAHIIMA U COOTBETCTBYIOIIIEE PACIIONIOKEHNE
MUTAIOIIMX BBOJIOB; YHUCIIO MPHUCOCAMHEHUN; BBIMTOTHEHUE OTXOJSIINX
muHAN 1 Ap. PazpabarbiBaeTcsi KOHCTPYKTUBHOE HCIIOJHEHUE MTUTAFOIINX
ITUHHBIX BBOJIOB B MKa(bl (CBEpXy, COOKY WM c3anu). Pernienne 3aBu-
CUT OT BO3MOXXHOCTEH TPEICTAaBICHHBIX HAOOPOM CXEM TJIaBHBIX IeTeit
NPUHATON cepuu mKagoB.

Coenunenns mexay cekipsamu KPY ocymiectistoTcs 00bI9HO € TIO-
MOIIBIO JABYX IMKadoB: OJMH IIKad ¢ BBHIKIIOUATEIEM B OOKOBBIM IIIMH-
HBIM BBOJIOM, BTOPO# — 0€3 BBIKJIIOUATEISI C IIMHHOW MEPEMBIYKON MEXK-
Iy BTBIYHBIMH KOHTaKTaMH U OOKOBBIM IIIMHHBIM BBOJIAM.

8.6. Ilpumep BbIOOpPAa TOKOBEAYIHUX YacTel
B riaBHoi cxeme TOII

Ipumep 11. Beiopats coopusie mmas! 10,5 kB I'PY TOL, uzonsaro-
PBI K HUM, cXeMa U apaMeTpbl KOTOPOii IpUBeIeHbl B TpuMepax 7 u 8.

Pemenne. Cornacuo [1YD cOopHBIe IIMHBI U OIIMHOBKA B MpeAeax
pacIpenenuTeIbHbIX YCTPOHCTB 10 SKOHOMHYECKOH IUNIOTHOCTH TOKA HE
BBIOHPAIOTCS, TIOATOMY BBIOOP POU3BOAMTCS MO JOMYCTUMOMY TOKY.

HauGonpmmii TOK B LIeNU TeHepaTopoB U COOPHBIX MIMH:

P 63-10°

J3:0,95U,,, 089, ~3:0,95-10,5-0,8

=4558 A.

max

[MpuanMaeM amOMHHHEBBIE IIUHBI KOpoOyaToro cedeHus 2 (125 x 55 x
x6,5) MM2, Lion. nom = 4640 A. C yyeTroMm momnpaBo4HOro ko3dduunenta
Ha Temneparypy 0,94 I, = 4640x0,94 = 4361 A, 4TO MEHbIIE Hau-
GOJIBIIEr0 TOKA, MO3TOMY BhIOMpaeM wIHHBI 2 (150 X 65 7) MM” cede-
HieM 2 X 1785 MM?, Loy = 5650 % 0,94 = 5311 A > [, = 4558 A.

Ilposepxa coopuvix wiun Ha mepmuyeckyio cmoiikocms. 1o tabmn. 6.1
I, o= 72,32 KA, Tor/a TerioBol uMIitysibc Toka K3, KA’c:

By =17 o(tone +T,) =72,32(4+0,185)=21888 kA”-c,

THE fonn —4 C I TETIel TeHepaTopoB MormHocTH 60 MBT m Gomee
(BpeMs IeWCTBUS PE3CPBHOM 3aIUTHI);
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T, = 0,185 ¢ Ha mmHax snekTpoctaHiuii 6-10 kB ¢ reneparopamu
30-60 MBT (Tabm. 5 mepBoit yacTH TOCOOHS).
MuHUMAaIBHOE CEUEHUE TI0 YCIOBHUIM TEPMUYECKON CTOMKOCTH

JB. +/21888-10°
=N X =1479 mm?, (8.22)

9min = C 91

YTO MEHBINE BBIOpaHHOTO cedeHus 2 x 1785. CremoBaTenbHO, ITHHBI
TepMuyecku croiiku (C mpuHIMaeM mo tabi. 8.3).

Ilposepka coopnvix wiun Ha mexanuueckyro npounocms. I1o tabmn. 6.1
HaxoauM i, = 198,8 kA. Illunbl KOpoOYaTOro ceueHus o0aagaT 6OIb-
[IMM MOMEHTOM HHEPINH, TIO3TOMY pacyeT BBINOIHAETCS 0e3 yueTa Ko-
nebaTeTbHOT0 Mpolecca B MEXaHUYECKOW KOHCTPYKIMHU InuH. [TpuHu-
MaeM, 4TO IIBEJUIEPHI IINH COESAUHEHBI )KECTKO MO BCEH IIMHE CBAPHBIM
IIBOM, TOTIa MOMEHT CONPOTUBNEHUS W, ,, = 167 oM.

[Ipu pacmonoxXeHWy MHWH B BEPIIMHAX MPSIMOYTOJBHOTO TPEYTOJb-
HUKa pacyeTHYIO (GopMyITy pHHUMAaeM 110 [1]

242
il 2 A2
O max =22—2—107° :2,2—198 800727 -8 =11,8 MIIa;
: aW,,_, 0,8-167

Opacu = O¢. max < Gron = 75 MHa,

MO3TOMY IIWHBI MEXaHUYIECKH ITPOYHBI.

Buibop uzonamopoe. Bribupaem onopsslie nzomsitopsl OP-10-2000Y3,
Frasp = 20 000 H, BRICOTA HM30MmATOpa M,y = 134 MM. IIpoBepseM uzons-
TOPBI HA 3JEKTPOAMHAMUYECKYIO CTOMKOCTh. MaKkcuMallbHas cuia, Jen-
CTBYIOIIAsI HA U3THO

2
il 2,
E, =1,62-2107’ :1’62w

107 =125,5 xH.
a 0,

[Mpuanmaem crangapTHeie 3HadeHus [ = 2 M; a = 0,8 M; a — paccrosi-
HUE MEeXAy (dazaMu.
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[TompaBka Ha BBICOTY KOPOOUYATHIX IINH

Hm+c+§ 134+7+@

k= —— = - 2 _1,6l,
H H 134

u3

e Fpaca = knf, = 1,61:10,550 = 16 985 xH > 0,6 Fuyp, = 12 xkH, Takum
obpazoMm, m3oisarop OD-10-2000Y3 HE TPOXOIUT MO MEXaHUIECKOM
HpO‘IHOCTI/I Brioupaem nzonarop OP-10-3000Y3, Fp.s, = 30 xH, Toraa
Fpaca = 16,985 kH < 0,6 - 30 000 H = 18 xH.
BriOupaem mnpoxomHoit mzossatop I1-10-5000-4250, Uyen = 10 kB,
Liow = 5000 A > [0 = 4558 A; Fpayp, = 42,50 kH.
[IpoBepsieM H30IATOpP HA DIEKTPOAUHAMUIECKYIO CTOUKOCTD

Fpaen =0,5F,= 0,5 - 123,5= 6,275 < 0,6F s = 0,6 - 42,5 kH = 25,5 kH.

Buvioop xomnaekmnozo mokonpoeoda. OT BBIBOJIOB TeHEpaTopa 0
(acagHOIl CTEHBI TJIABHOTO KOPITyCa TOKOBEAYIIWE YACTH BBITOJHEHBI
KOMITJIEKTHBIM 10()a3HO-3KpaHUPOBAHHBIM TOKOMPOBOIOM. I1o [2] BbI-
oupaem TOHE-10-5000-250 Ha HOMUHaNbHOE HampspkeHue 20 kB, HO-
MUHAJIBHBIH TOK 6300 A, 3/IeKTpOJMHAMUYECKYIO CTOMKOCTH TJIaBHOU
nenu 300 kA, 630; TOK TepMUYIECKON CTOMKOCTH [rep = 120 KA, te, = 3 C.

IIpoBepsiem TokONmpoBOA:

Tinax < Liow; 4558 A <6300 A;

Ly < iy 83 KA <300 KA.

B =4239kA%c<I2 t. =120%-3=14400 kA% c

Tep Tep

8.7. IlpuMep BHIOOPA TOKOBEIYIIMX YacTeil
B rj1aBHoi cxeme ADC

IIpumep 12. BeiOpaTs TOKOBexymue 4acTu B IiaBHOH cxeme ADC
10 MICXOTHBIM JaHHBIM pa3zena 3.1 mepBoit yactu (puc. 7.2).

Pemenue. Boibop zenepamopnozo mokonpogooa. [{nsi coennHESHUS
Typborerepatopa T3B-1200 ¢ tpanchopmaropom 3 x OPLL 417/750/24
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npuHrMaeM koMrnekTHsIH TOHE-24-18000-560 YXJI1 ¢ mapaMerpaMu
Usown = 24 kB, Lion = 18 000 A, ijyuw = 560 KA, Ly = 220 KA, tep = 3 C,
YIOBJIETBOPAIOIIMN  yCIOBUSAM HOpMaJIbHOrO pexuMa: Uy = Uy,
Ipop =16 898 A, m pexuma K3 iy =560 kB > iy, = 270,45 KA,

12 ¢ =220%3=145200>30433,5kA%¢c

Tep Tep
TokonpoBoa 000pyIOoBaH BCTPOCHHBIMH TpaHcopMaTopaMu TOKa
tuna  TILJI-24-20000/ 1 TpaHcOpMaTOpaMy  HANPSDKEHHs — THIIA

1
3HOJI-06-24— ﬁ —/ 0— Bcero B kaxmoilr ¢ase sl HYXI

NEYRNERNCE

peNeHON 3alUThl YCTAHOBJICHO 10 TPH TpaHCpopMaTopa TOKa C JIBY-
Ms CEpACUHUKAaMHU Kiacca TOYHOCTH Sp u onuH TT a1 u3MepeHui Kiac-
ca 0,2. B HyneBbIX BBIBOAX T€HEPATOPa YCTaHOBJICHBI TPaHCPOPMATOPHI
toka TIIJI-24-10000/1 ¢ Tpems cepaedyHukamu kiacca Sp. B cxeme co-
€IMHEHHUs B 3Be3/ly OOMOTOK I'eHepaTopa Bcex IecTu (a3 mpemaycMaTpu-
BAIOTCS 10 OTHOMY TPaHC(POPMATOPY TOKa C ABYMsI CeplIeUHUKAMH KJlac-
ca 5p u koapduuuentom tpancopmaruu 1000/1.

B TokompoBox BcTpoeHbl TpaHC(HOPMATOpPHl HAMPSKEHUS: 1O IISTh
B Kaxaou (aze B JMHEHHBIX BBIBOAAX I'€HEpPATOpa 0 IeHEPAaTOPHOIO
BBIKJIIOYATEJNSI U 1O ABa B KaxIoW (aze co CTOpOHBI OJIOYHOTO TpaHC-
¢dopmaropa 10 reHepaTOpHOTo BhIKIoUarTens (kinace Tounocta TH-0,2).
JlomoTHUTENBHO U HY’KJ peNIeHHON 3allUThl MPexyCcMaTpUBAEeTCs IO
OIHOMY TpaHcopMaTopy HampsDKEHHs], MOAKIIOYEHHOMY K IIeMH CO-
eArHeHHUs B 3Be3ay (a3 remeparopa (cM. puc. 8.2).

Buwioop coopnvix wiun u mokonpoeoooe OPY-750 kB u OPY-330 kB.
Ceuenne cOopubix muH OPY-750 kB BeIOMpaeM 1o AOMyCTUMOMY TOKY
NPy MakCHMAJNbHOW Harpy3ke Ha IIMHAX, paBHOW TOKYy Hamboiee MOII-
HOTO TIprcoeauHeHus — 01oka 1200 MBT

Swour 1333 o300

I = =
o 3o, 3750

bnounslii Tpanchopmarop He MOXKET OBITH HarpynceH MOIIHOCTBIO
Gonbuiei, ueM MoHOCTb reHeparopa. IodToMy Inax = Luopw = 1,03 KA.

Io [2, cTp. 356, Tabn. 7.30] ¢ y4eTom AaHHBIX TaOu. 8.6 MpUHIMAaeM
1sTh poBoIoB B (haze Mapku AC-330/43 ¢ nomycTuMbIM TOKOM 5 - 700 =
=3500 A.
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3
[Nockonbky Tok K3 Ha mmHax 750 kB mensiie 20 kA (Il(m) =19,9kA <
<20 kA), IpOBepKy IIMH Ha CXJIECThIBaHNE HE TpoBoaAnM. [IpoBepky Ha
TEPMHUYECKYIO CTOHKOCTh TaK € HE MPOBOAMM, TaK KaK IIWHBI BBITIOJ-
HCHBI T'OJIBIMU IIPOBOAAaMHU Ha OTKPBITOM BO3IOYXE.
[l coemaeHus BBIBOIOB 750 KB GiiouHoro Tpanchopmaropa co coop-
HBIMU IIMHAMU npuMeHsieM TuOkue npoBoga AC. CeueHne BbIOUpaeTcs

10 DKOHOMUYECKOH IIOTHOCTH TOKa j, =1 A/ MM (cm. a6 8.1):

1 1
g, =—2 _ 0130—1030MM

B utore mo ycnoBusiM KOpoHUpoBaHHUs TokompoBon 750 kB Oroka
1200 MBT BeInonHsercs nsatbio mposogaMu 5 x AC-300/43 cymmapHbIM
ceuenneM 1650 M’

[IpoBepsieM TOKOMPOBOJ 1O TOITYCTUMOMY TOKY':

Inax = 1030 A <5 - 700 = 3500 A.

IIpoBepky Ha CXJIECTBIBAHUE M TEPMHUUECKYIO CTOMKOCTb HE MPOBOINM.
AHanormyHo BrIOMpaeM cOOpHBIE MIMHBI U TOKONpoBobl B OPY 330 B.
MakcuManbHBIH TOK Hambojee MOHIHOFO MPUCOEINHEHUS K IIMHAM

330 kB AT(3XAOﬂI_[—333 750/330 j:

_ SHOMAT _ 3333

[H M -
™ U J3-330
HOM

=1750 A.

COopHBIE MIUHBI BBITIONHAEM U3 IBYX TpoBo1oB 2 x AC-500/64 ¢ no-
mycTUMBIM TOKOM 2-945 = 1890 A. IlockonbKy IO YCIOBHUAM KOPO-
HUPOBAHWS MUHUMAIBHOE IOIMYCTUMOE CEYCHHE IBYX IPOBOJOB IIPHU
HanpsokeHun 330 kB MeHbIlie MPUHATOTO, KOpOHHpPOBaHHE OyaeT OT-
CyTCTBOBATb.

Ha cxnecteiBaHre U TEPMHUYECKYIO CTOMKOCTH BHIOPAHHBIE IIMHEI HE
MIPOBEPSIEM.
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ToxormpoBoa, coenunstomuii BeBobl 330 kB AT co cOOpHBIMU TIIH-
HaMH, BEIOHpaeM 10 SKOHOMHYECKOM IIIOTHOCTH TOKa

1

max

o

1750

Qo = =1750 mm?.

Io [2, ctp. 357, Tabn. 7.30] mis TOKONMPOBOAA IPUHUMAEM TPHU TIPO-
Bona AC-600/72 cymmapHoro cedenns 1740 Mm”.
[TpoBepuM TOKOIIPOBOJ IO JOIIYCTUMOMY TOKY

Lax =1750 A< 1, =3-1050 A=3150 A.

[IpoBepky Ha CXJIECTBIBAHUE U TEPMUUYECKYIO CTOMKOCTH HE BBITIOJHSIEM.

Buibop mokonposooos om 6v160008 mpancghopmamopa co6cmeeHHbIX
Hysco0 00 KPY-10 kB cobcmeennvix Hysco. OnpenennM HanOOIBITHI
paboumii Tok Ha ctopoHe 10 kB Tpanchopmaropa cOOCTBEHHBIX HYWKI
C pacHIeIJICHHON 0OMOTKOM HU3IIETO HAIPSKEHUS:

; Sou 80

- = = 2312A.
" 23U, 243410

CBs3b BeBO10B TCH 1 KPY CH MOXHO BBIIIOJIHUTE KOMIUIEKTHBIM
TOKOIIPOBOIOM JTHOO ITydKkoM kabenei. [ pabounx TpanchopmMaTopoB
COOCTBEHHBIX HYX[ anuHa cBsi3u oT BeiBogoB 10 kB TCH no KPY CH
HEBEJHKA, MMO3TOMY IMPUMEHSETCS] KOMIUIEKTHBIH TOKOTPOBOJ TTO(ha3HO-
skpanupoBanHelid TOHE-10-3150-128 YXJII co cnenyromumu mapameT-
pamu: Uyoy = 10 KB, fyow = 3150 A, iy = 128 KA, I, =100 KA. Toko-

IPOBOJI YAOBIETBOPSET YCIOBUAM HOPMabHOTO pexuMa (Uson = Uy,
Lyow = 3150 A > 2312 A) 1 21€KTPOIUHAMUYECKON (g = 128 KA > iy, =

= 49,9 xA) u TepmMuveckoi croiikoctu (/. 2 ¢ .. =100%-3=30000kA%c>

Tep”Tep
>91kA” ¢) npu K3.

PaccrosiHne OT pe3epBHBIX TPaHCHOPMATOPOB COOCTBEHHBIX HYXKIT
0 CeKI_II/Iﬁ COOCTBEHHBIX HYX/ BEJIHUKO (MO)KCT COCTAaBJITh HECKOJIBKO
coteH MeTpoB). 110CKONBKY yAeIbHOE COMPOTHBICHUE KOMILJIEKTHOTO
ToKompoBoaa (OM/KM) 3HAYUTEIHHO OOJbBINE, YeM yNIEITbHOE COMPOTHB-
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JICHWE MydYKa Kaleled, TO MPUMEHEHHE IOCIEIHET0 TO3BOJSET YIyd-
IIUTH YCIIOBHS CaMO3aIlycka CcOOCTBEHHBIX HYXkma. [lostomy Ha ADC
n KOC c arperatamu 60BIIOH MOIIHOCTH CBSI3b OT BBIBOJOB PE3EPBHBIX
TpaHcpopMaToOpoB COOCTBEHHBIX HYXJ a0 cekiuun KPY coOcTBeHHBIX
HY>K]T BEITIOJTHSICTCS KaOCTbHBIMY JTHHUSIMHA (U3 ITyYIKOB KaOee).

[Ipu BBIOOpE ceueHmst kabeneil 00s3aTENFHO OCYLIECTBISIETCS ITPO-
BEpKa Ha UX HEBO3TOPAEMOCTb.

Buvibop KPY 6 cucmeme cobcmeennvix Hyouco (Aueex paboueeo numa-
Hua u pesepsupoganus cekyuti). II0CKONBbKY B KadecTBE BBIKIIOYATENEH
paboyvero MUTaHUS CEKIIUM COOCTBEHHBIX HYXKJ| MPHHSTHI BHIKIIOYATEITH
BBU3-10-40/3150 (cm. Tabn. 7.3), To mo WX mapaMerpaM BhIOMpaeM
mkadger KPY cepum K-105. OcHOBHBIE TeXHUYECKHE TaHHBIC IKa(OB:
Uson = 10 xB, HOMUHaIBHBIA TOK cOOpHBIX muH — 3150 A, HOMHHAIB-
HbI TOK riaBHOM wemu — 3150 A, TOK TepMHUYECKOM CTOHMKOCTH s
rIaBHBIX Henel — 40 KA, BpeMs TepMHYECKON CTOMKOCTH frep = 3 C, HO-
MUHAJIBHBIA TOK 3JIEKTPOAMHAMUYECKON CTOMKOCTH — 128 KA.

Pe3ynbTarhl BHIOOpa TOKOBEAYIIMX YacTEH U AJIEKTPUUECKUX armapa-
TOB 1enel reneparopa 1200 MBT npusenens! Ha puc. 8.3.
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TBT-750-3000/1 e We e Wa e Wa Nl 5xAC-330/43

0.2S/0.2/5P/5P/5P/5P.
TBT35 k OPVY-750 xB
5P/5P A
TBT-35 N N A 3xOP/I11-417/750 OITH-750
0.2S/0.2/5P/5P/5P
= TOHE-24-3150-900
OITH-24 = -
D 0)
WF&%»— —=< I
D D
PP < >——<<4 T
bo I > D
D D
< >—
TPAHC-80 1 1
o) .
57 — R
& — = T B
_ HECS-130XL
= i b =
TOHE-24-18000-560
A
—>>— q d %%@
ol q q =
q TIIJI-20000/1 0
q 0.2S/0.2/5P/5P/5P/5P )
2 q 0]
— ¢ 0] =
>— —<
T3B-1200-2Y3
3x3HOJI-06-24
24/0.1/0.1
V333
TIIB-10000/1
5P/5P/5P
~ A~ TILJI-1000/1
i = 5P/5P

44[(%) @ 3HOJI-0.6-24

Puc. 8.3. Pe3ynpraTsl BEIOOpa TOKOBEIYLINX YacTeil U 3JEKTPUUYECCKUX AIIIapaToB
ueneit reaeparopa 1200 MBT
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