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MeToanueckue yKkazaHus

10 BBITIOTHEHUIO MPAKTHIECKUX padoT
no guciuiinae « QJIEKTPOOHEPT'ETUYECKUWE CUCTEMBI M1 CETU»
JUIsl CTYACHTOB HanpapiieHust noArotoBku 13.03.02 DneKkTposHepreTuka u 3JIeKTPOTEXHUKA
ITepenada u pacmpeneieHue AMEKTPHYCCKON SJHEPTUH B CUCTEMAX JJICKTPOCHA0KECHUS

(3JIEKTPOHHBI JJOKYMEHT)



/o

10.
11.

12.

13.

Conepxanue

Beenenue

[Ipaktuueckas pabora Nel CxeMmbl 3aMeleHUsT IJIEMEHTOB JIEKTPHU-
YECKHUX CeTeu

[TpakTuueckast padota No2 IToTepu MOILIHOCTH U HEPTUU B AJIEMEH-
Tax JJIEKTPUYECKUX CETEU

[Ipaktuueckass pabora Ne3 Pacuer mapaMeTpoB YCTaHOBUBILUXCS
PEXKUMOB Pa30MKHYTBIX JJIEKTPUYECKUX LIETIEH

[IpakTuyeckass padora Ned Pacuer mapaMeTpoB YCTaHOBHUBIIUXCS
PEKHUMOB CETEN C IBYXCTOPOHHHUM ITUTAHUEM

[IpakTtuueckas pabora Ne5 PacueT pe:xMMOB 3aMKHYTBIX AJIEKTpHUE-
CKHUX CeTeu

[Tpaktuueckas pabota Ne6 DneMeHTHI TPOCKTUPOBAHMS AIEKTPHUE-
CKHUX CETEU

[IpakTuueckast padora No7 PerynnpoBaHue HampsiKEHUSI B AJIEKTPHU-
YECKUX CETSX

[TpakTuueckass padora Ne§ BpiOop u pacuer mapamMeTpoB CXeM 3a-
MEILICHUS JIMHUM 3JIEKTponepeaay

[Ipaktuueckass padora Ne9 BreiOop U pacueT mapameTpoB CXEM 3a-
MEUIeHUs] TPaHCPOPMATOPOB U ABTOTPAHCHOPMATOPOB
[Ipaktuueckas pabora Nel0 PacuerHbie Harpy3ku mojcTaHIni
[Ipaktuueckass padora Nell Pacuer pasomkuyToii cetn 110 k B ¢
TpeMs MOJCTAHLIUSIMU

[Ipaktuueckas pabora Nel2 Pacnpenenenue moToKOB MOIIHOCTH U
HaIpPsDKEHUM B MPOCTHIX 3aMKHYTBHIX CETSX 0€3 ydeTa MOoTeph MOIIl-
HOCTH

[TpakTudeckas padora Nel3 OmpeneneHue Harpy3ok, OanaHC peak-

TUBHOW MOIIIHOCTH, PACCTAHOBKA KOMIIEHCUPYIOIIUX YCTPOMCTB



14.

15.

16.

17.

[Ipaktruueckass padora Neld Pacuer morokopacnpeneineHusi aKTHUB-
HOM MOILITHOCTH, BHIOOp HOMUHAIBHOTO HAMPSKEHUS CETH
[Ipaktuueckas padora Nel5 bananc peaktuBHOUM MouiHOCTH. Pacuet
NOTOKOpaCIpeIeeHUs] PEaKTUBHOW MOIITHOCTH

[Ipaktuueckass padora Nel6 BriGop cedenuii 1 Mapok MPOBOJOB
BO3AYIIHBIX JIMHUK. [IpoBepka cedeHuil NMPOBOJAOB MO YCIOBUSIM
TEXHUYECKUX OrpaHUYEHUN

[IpakTuyeckas padora Nel/ Beibop HOMUHAIBHOM MOIITHOCTH U YHC-

ja TpaHchOopMaTOPOB Ha MOICTAHIIUU



BBenenne

LenstMu OCBOGHUSI AUCHUIUIHHBI «DJIEKTPOIHEPTETHUECKUE CHCTEMBI U Ce-
TU» SIBISIOTCSA: (POPMUPOBAHUE 3HAHUM O (PU3HMKE MPOLIECCOB, MPOTEKAIOIIUX B
AIEKTPOIHEPTETUYECKUX CUCTEMAX U CEeTSIX MPHU Mepeiade u pacipeieNICHUU dJIeK-
TPOIHEPIHH, O 3a-KOHAX MOCTPOEHUS 3JeKTpodHepretnueckux cuctem (339C) u
yIOpaBICHUS UX peXUMa-MHU, 00 OOECreueHUH KayecTBa, HAJIEKHOCTU U SKOHO-
MUYHOCTH 3JIEKTPOCHAOKEHUSI TOTpeOUTENei; MONydeHnEe AOCTATOYHBIX MPE-
CTaBIICHUH O MyTSAX PEIICHUS 3a/1a4, BOSHUKAIOUINX MPHU MPOCKTUPOBAHUU U IKC-
TUTyaTaluy 3IEKTPOIHEPTEeTUUECKUX CUCTEM U CETeH.

[ToaroToBka CHEUANTUCTOB B 00JACTH AIEKTPOIHEPTETUKH H IJICKTPOTEX-
HUKU TIpeAyCMaTpUBAaeT M3yY€HHE OCHOB IEpEAayd U pacIlpeleleHHs 3JIEKTPO-
sHepruu. [losTomMy B conepkaHue MmocoOus BKIIIOUYEHBI Hanbosee XapakTepHbIC
pelieHus 3a7a4, OTpaXkalollre OCHOBHBIE pa3zenbl Kypca. llpuBenensr mpuMepsl
pacuera mapaMeTpoB 3JEMEHTOB JJIEKTPUUYECKUX CETel M AJNEKTPUUYECKUX Harpy-
30K, pacuera yCTAaHOBUBIIUXCS PEKUMOB, PA30OMKHYTHIX M MPOCTEHUIITUX 3aMKHYTHI
CETEHN.

Pa36op cTyneHTamMu KOHKPETHBIX MPAKTUYECKUX pelIeHuil OyaeT crocol-
CTBOBaTh 0o0Jjiee TIYOOKOMY OCMBICICHHIO (DU3UYECKOW CYIIHOCTH IPOIIECCOB,
IPOTEKAIOIIUX B 3JIEKTPOIHEPTreTUUECKUX CUCTEMaX U CETAX, NMPU U3YUYECHUU TEO-
PETHUYECKOTO MaTepHuaia.

Marepuan yueOHOro mocoOust MOKET MCIOIb30BATHCS CTYI€HTaMU TIPH BbI-
MOJTHEHUH KYPCOBBIX U JUIUIOMHBIX IPOEKTOB.

bubmmorpadudeckuii CIUCOK CONEPIKUT CBENICHHUS O CIIPAaBOYHOM JIUTEpATy-
pe ¥ JAOTMOJIHUTENbHBIX U3AAHUAX, HEOOXOJUMBIX IJI YIITyOJICHHOTO U3yYeHHs OT-

ACJIBbHBIX BOIIPOCOB.



Ilpakmuueckan pavoma Nel

Tema: CxeMbl 3aMeNIECHUS SJIEMEHTOB DJIEKTPUUYECKUX CETEH

Ilens: HAy4UTHCS COCTABJSATH CXEMbl 3aMEUIEHUS 3JIEMEHTOB AJIEKTpUYE-
CKHUX CETEHU

3Hanua u ymenus, npuoopemaemole CHLyOeHmMOM 8 Pe3yi1bmame 0C80CHU
membl:

CryneHt OyAeT 3HaTh:

THUIIBl U MPaBUJIa COCTABJICHUSI CXEM 3aMEILCHUS DJIEMEHTOB JIEKTPUUYECKUX

cereu

CryneHt OyaeT yMETh:

COCTaBJISAITh CXEMBbI 3JIEMEHTOB 3JIEKTPUUECKUX CETEr

®opmupyemblie komnerenuu: [1K-2

AKkmyansHocms membl: TOJIYYEHHbIE 3HAHUA HEOOXOIUMBI JUIsl pacyera
PEKHUMOB pabOThI CUCTEMBI JICKTPOCHAOKCHUS

Teopemuueckasn uwacmew:

PaznnuaroT HECKOJBKO THIOB CXEM 3JIEKTPUUYECKUX CETEH: MPUHITUINAIb-
HBIE€ CXEMbl COCIUWHEHUMN; CXEMBbI 3aMEIICHHS; pacueTHble (MpeoOpa3oOBaHHBIC)
CXEMBbI 3aMEIIICHHUS.

Bce cxembr Tpexdazubix anmemenToB 99C, Kak MpaBUIO, U300paKAIOTCS B
onHonuHeHoM Bujie. Ha puc. 1.1 mokaszaHbl Bce TpU BHIA CXEM, COCTOSIIUX W3
onnoi JIDII u ogHOro ABYyX0OMOTOYHOTO TpaHchopmaTopa C Harpy3Koi Ha CTO-
POHE HU3KOTO HAIMPSIKEHUS.

Takoii cxemoii 3amenienus, kak Ha puc 1.1, 6, y1o0HO MoJb30BaThCs, KOTaa
BBITIOJTHACTCS OJTMHOYHBIA PacueT MPOCTHIX CXEM, KaK MPABUIIO, B YUCOHBIX IIEIIAX
0€3 MCIOoJIb30BaHUs CIEUATBHBIX MporpaMM. B OOJBIIMHCTBE CilyyaeB Mpu pac-
YeTax PeKMMOB AJIEKTPUUECKUX CETEeH MCIOJb3yeTcsl pacueTHas cxema puc. 1.1, B
WM IOJJ00HAS €M, T/I€ 3a/Taf0TCS JICKTPUUECKHE MTapaMeTPhI SJIEMEHTOB CETH.

CoBepIIeHHO €CTECTBEHHBIM SIBJISIETCS yAAJIEHUE U3 CXEMbI 3JIEMEHTOB, BJIH-

SIHUE KOTOPBIX Ha PEXKUM CETH MPEeHEeOpeKMMO MaJlo. Tak, He YUUTHIBAIOT:



o notepu Ha KopoHy B BJI no 220 kB;
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Pucynok 1.1 — Cxema 3amerenus
a - IpUHIMIIMAJIbHAs cXxema; O - cxema 3aMelIeHUs; B - pacueTHas cxema
(compoTuBJICHHS B OMaX, TPOBOJAUMOCTH B MEKPOCUMEHCAX, MOIITHOCTH B
MEraBoJIbT- aMIiepax, KodhpuimeHT Tpanchopmaiiu B OTHOCUTEIbHBIX

CAMHUIIAX )

o NOTEPH XOJOCTOr0 XoAa TpaHC(HOPMAaTOpOB, €CIM HE HYXKHO peuaTh
BOMPOCHI OBBILIEHHSI SKOHOMHUUYHOCTH PabOTHI AJIEKTPUUECKUX CETEM;

o aKTUBHBIE COINPOTHUBJICHUS] OOMOTOK TpaHCPOPMATOPOB, €ClIU He
HY>KHO OIICHUBATh MOTEPH SJIEKTPUUECKON 3HEPIUU U PEIIaTh BOIPOCH! MOBBIIIE-
HUSI 5)KOHOMUYHOCTH pabOThI ANEKTPUUECKUX CETEH.

B TpexobmoTouHbIX TpaHchopmaropax U aBTOTpaHchoOpMaTropax HHAYK-
TUBHOE COMpOTHBIeHHEe 00MOTOK CH MpHMHUMAIOT paBHBIM HYJIO U MPH IMpEeHe-
OpeXEeHUU aKTHUBHBIM CONPOTHUBIICHHEM IOJy4aeTCs BETBb C HYJEBBIM COIPOTHB-
JeHueM. B Takux ciydasix MOXHO IPHUOJIU3UTENbHO OLIEHUTh MOTEPH PEAKTUBHOU
MoOITHOCTH B oOMoTke HH, cimoxuTh 3TH moTepu ¢ PEaKTUBHOW MOIIHOCTHIO

Harpy3ku HH u noGaButh nomydennyro momHocTh Ha muHbl CH. TpexiydeBas



cXeMma 3aMeleHus TpaHchopmaTopa mpeBpamniaeTcs B OJHy BETBb C COMPOTHUBIIC-
Huem ooMotku BH u tpancdopmarueii ¢ BH na CH; kB c.

CoBpeMeHHbIE TPOrpaMMbl pacueTa peKMMOB B SJHEProcUCTEMax BOOOIIE HE
MPEAINOJIAraloT COCTABIEHUS CXEM 3aMEILCHHS WM PACUETHBIX CXEM U HCIIOJb3Y-
10T NMPUHIUIIAATIBHBIE CXEMbI, B KOTOPBIX YKa3bIBAIOTCS MapKu (TUIT) 000py10Ba-
HUS, YUCIIO MApaAJIIEIbHBIX 3JIEMEHTOB M PACCTOSHUS MEXIY MOACTaHIUSIMU, KO-
Topeie coeauusroTcs mocpeactsom JIDII. Kpome Toro, Bce obopynoanue 29C,
Harpy3k U BapUaHTHI CXE€M COCJAMHEHUN 3aKJIaJbIBAIOTCS B CIICLIMAIM3UPOBAHHbBIC
0a3bl JaHHBIX, HA OCHOBE KOTOPBIX BeaeTcss (OPMUPOBAHUE CXEM JIsl PacueTOB
Pa3IUYHBIX PEKUMOB.

B Tex ciyuasx, korjia HEOOX0AMMO COCTaBUTh CXEMY 3aMEIeHUs CETH C Ta-
pamtensHbIME d5eMeHTaMu (aBe 1ienu JIDI, nBa Tpanchopmartopa u T. 1.) WIH
YOPOCTUTh PACUETHYIO CXEMY, BBINMOJHSIOTCS MOCIEA0BATEIbHO-TIapalIeIbHbIC
npeoOpa3oBaHusi cxeM. B HEKOTOpBIX Cilyyasx BBINOJHSAIOTCA MNpeoOpa3oBaHUs
TPEYTOJIbHUKA B 3BE3ly U HA00OPOT.

B mpaktrke pacueToB YCTaHOBUBIIUXCSA PEKUMOB JJIEKTPUUECKUX CeTel
MOJIYYUJIO PACIPOCTPAHEHUE MOHATHE PACUETHOM HArpy3KU MOJACTAHIIUM, KOTOpas
M0 CYTH SIBJSIETCS SKBUBAJICHTHBIM MIPEACTABICHUEM YaCTU CXEMBbI SJIEKTPUUECKON
cetu. OCHOBHas 11€J1b BBEJICHUSI PACUETHON HATrpy3KH MOJACTAHIUU - 3TO YIPOIIle-
HUE cXeMbl. B pacueTHyl0 (SKBHBAJICHTHYIO) HArpy3Ky IOJCTAHIIMU BKIIOYAIOT
camy 3JIEKTPUUYECKYI0 Harpy3Ky, moTepu B TpaHchopmaTope (B 0OMOTKaxX U B Mar-
HUTOIPOBOJIE - MOTEPU XOJOCTOTO X0/1a), & UHOTA U 3apsAHYI0 MOUTHOCTh MOJIXO0-
namux K noacranuuu JISII. Ha puc. 1.2 nmokazaHbl 5KBUBAJICHTHBIE CXEMBI C pac-

YEeTHBIMU Harpy3KaMu MOJACTaHIIMK U3 puc. 1.2, 6.

PucyHok 1.2 — DKBUBaJICHTHBIE CXEMbI 3aMELICHUS JIs1 SJIEKTPUUECKOI CEeTH
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a - IpH SKBUBAJICHTUPOBAHUU TpaHc(hopMaTopa O- MPH SKBUBATICHTUPOBA-

HUU TpaHcopMaTopa U 3apsIHON eMKOCTH, Toaxosmen JIDTT

3aoanue:

3aoaua Nel

Onpenenute noronssie napamerpsl Asyxuenson BJI 110 kB ¢ npoBomamu
mapku AC150/24, pacnionoxxeHHbiMU Ha [1-00pa3HBIX JEpEeBSHHBIX OMOpax, ¢ pac-
CTOSIHHEM MEXIy COCeAHUMH (pa3zamMu 1o ropuszoHTanu 4 M. CoCTaBUTh CXEMY 3a-
MEUIECHUS] TaKOW JIMHUM U BBIYKCIUTH €€ NapameTpbl, MPUHUMAs IJUHY JUHUU

paBHo# 100 kM.

3aoaua Ne2

Ha monmxkaromel MmojcTaHIIMM YCTaHOBJICHBI JBa TpaHchopMaropa TuUIIa
T/1H 10000/110 co cnenyrouuMu KaTaloXHbIMU AaHHbIMU: Up ., =115 kB, Uy
wom=11 kB, AP,=60 xBm, u,=10.5%, AP,=11 xBm, 1,,=0.9%.

OnpenenuTs TPUBEACHHBIC K CTOPOHE BBICIIETO HAIMPSHKEHUS MapaMeTpbl
CXEMBbI 3aMCIICHHS JBYX MapaljIeIbHO BKIFOYEHHBIX TPaHC(POPMATOPOB U BBHIUHC-
JIUTH MOTEPU MOITHOCTH B HHUX MPU HArpy3Ke Ha IIMHAX HU3IIETO HAMNPSHKEHUS

S,=12+j7.2 MBA, cos ¢,=0.85.

3aoaua Ne3

Ha y3moBoii noacTaHIIMy pailOHHOM 3JIEKTPUUYECKOM CETH YCTAHOBJICHBI JIBA
TpeXxoOMOTOUYHBIX TpaHchopmartopa tuma THI[TH 63000/220 ¢ COOTHOIIEHUEM
morHocterr oomorok 100%/100%/100% wu co crieAyromuMu KaTaaoKHBIMH JTaH-
HBIMHA: Ug 0, =230 kB, U ,10,=38,3 kB, Uy ,,on=11 KB, U, 5.c=12.5%, U, 5.;=24%, U,
c-y—=10.5%, AP, p.y=320 xBm, AP,,=91 xBm, 1,,=1%. Harpy3ka Ha mmHax cpe-
Hero v Husirero HanpsokeHus S;=40+)30 MBA, S3=40+j30 MBA.

OnpenenuTs NpHUBEJICHHBIE K CTOPOHE BBICIICTO HAIPSIKEHUS IapaMeTpbl
CXEMBI 3aMEIICHUS JIBYX MapalIeIbHO BKIFOUECHHBIX TPaHC(HOPMATOPOB M BBIYHUC-

JIUTb CYMMAPHBIC ITIOTCPU MOIIHOCTHU B HUX I10 KATAJIOKHBIM JaHHBIM.



3aoaua Ned

CocTaBuTh CcXxeMy 3aMelleHHus dJIeKTpudeckod cetu (puc.l. ). MCXOIHBIE
nannsbie: JIDII1 pmuao#t 160 kM BeimoaHeHa mpoBojioM 2AC-300x2, HOMUHAIIBHOE
Hanpspkenue 330 kB; JIDII2 gnunoit 90 kM BeinoaHeHa npoBogoM 4AC-300, Ho-
MuHajgbHOEe HampsbkeHue 220 kB; Tl-aBrorpanchopmatop 3ATILTH-

240000/330/220; momuocTtu Harpy3ok P, =400 MBT, P,=50 MBT, cos ¢=0.9

] 2 TI 4
{JIDI el iy
I I I I 4
S5
Pucynok — Hcxonnas cxema cetu
1 Z.‘Il 2 Zu Z: 3’ 3 Z;12 4
£

Pucynok — Cxema 3amMenieHus CeTu

Konmponvnwie 6onpocor:
1. Krnaccuduxanus sneKTpruuecKux ceren?
2. CxeMbI 3aMeNICHUS MICKTPHUCCKUX JTUHUH MECTHBIX U PAHOHHBIX
AJIEKTPUYECKUX CETEH.
3. CxeMblI 3amenieHus: TpancGpopMaTropoB (aBTOTpaHCHOPMATOPOB)?
PexoMenayemas qureparypa

OcHoBHaA
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1. KoGeneB A.B. PexxuimMbl paOOThl 3J€KTPOIHEPIETHUECKUX CUCTEM [DJEK-
TPOHHBIN pecypc] : yueObHoe mocobue /jisi 0akalaBpoB U MarucCTpPOB HaINpaBICHUS
«9nextposnepretuka» / A.B. Kobenes, C.B. Koueprun, E.A. [leuarun. — Dnek-
TPOH. TEKCTOBBIC AaHHBIC. — Tam00B: TamMOOBCKHI TOCYIapCTBEHHBIN TEXHUYE-
ckuii yauBepcutet, ObC ACB, 2015. — 80 c. — 978-5-8265-1411-5. — Pexum
nocryma: http://www.iprbookshop.ru/64564.html

2. Pycuna, A. I'. baiaHchl MOIIIHOCTH ¥ BBIPAOOTKH SJIEKTPOIHEPTUH B IJICK-
TPOIHEPIreTUUECKON cucTeme : yueOHo-meTonuyeckoe nocooue / A. I'. Pycuna, T.
A. ®umunnosa. — HoBocubupck : HoBocuOupckuii rocy1apcTBEHHBINH TEXHUYE-
ckuii yauBepcuteT, 2012. — 55 ¢. — ISBN 978-5-7782-1935-9. — TekcT : amek-
TPOHHBIN // DnekTpoHHO-OubanoTeyHast cucrema IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/45078.htm

3. AnannueBa, C. C. AHanu3 AJIEKTPOIHEPTETUUECKUX CETeH M CHCTEM B
npuMmepax u 3anadax : yueoHoe nocobue / C. C. AnanuueBa, C. H. Ilemtor. —
ExarepunOypr : Ypansckuii dhenepanbubiii yausepcutet, 9bC ACB, 2016. — 176
c. — ISBN 978-5-7996-1784-4. — Tekct : 2JNEKTPOHHBIN // DIEKTPOHHO-
OubIMoTEeYHAs cucremMa IPR BOOKS : [caifT]. — URL:
http://www.iprbookshop.ru/65910.html

4. @aneea, I'. A. IlpoekTupoBaHHe pacHpeAeTIUTEIbHBIX AIEKTPHUUECKUX
ceteil : yueOHoe mocobue / I'. A. ®aneeBa, B. T. ®eaun ; mox penakumeit B. T.
®enquH. — Munck : Bemmiimas mxkoia, 2009. — 365 ¢. — ISBN 978-985-06-
1597-8. — Tekct : 3MEeKTpOHHBINA // DnexTpoHHO-OMOMMoTeuHas cucrema IPR

BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/20124.html

JdomosHUTEILHASN
1. KopotkeBuy, M. A. DKcrutyaTaius 3JeKTPUUYECKUX ceTe : yueOHuk / M.
A. KopotkeBnu. — MuHck : Beimmiimas mkona, 2014. — 351 ¢. — ISBN 978-
985-06-2397-3. — TekcT : 31MeKTpOHHBIHN // DIEKTPOHHO-OMOIHOTEYHAs cUCTEMa

IPR BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/35574.html
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Ilpakmuueckan paboma No2

Tema: 1loTepu MOIIHOCTH U DHEPTUU B JIIEMEHTAX DJIEKTPUUYECKUX CETEU

Ilenv: HAYYUTHCS OMPENENITh MOTEPH MOIIHOCTA B TpaHchopMaropax u
JMHUSX 3JEKTpornepenayn

3uanun u ymenus, npuoopemaempie Cmy0eHmMom é pe3yibmame 0C60eHUA
membul:

CryneHt OyAeT 3HaTh:

CIOCOOBI CHIIKEHUS TOTEPh MOIITHOCTH B CETHU

CryneHt OyAeT yMeTh:

YMETh PACCUUTHIBAThH MOTEPU MOIITHOCTH B 3JIEMEHTAX JICKTPUUECKHUX Ce-
Teu

®opmupyemblie komnerenuu: [1K-2

AKkmyansHocms membl: TOJIYyYEHHbIE 3HAHUA HEOOXOIUMBI JJIsl pacyera
PEKHUMOB pabOThI CUCTEMBI JICKTPOCHAOKCHUS

Teopemuueckaa wacmao:

JIJIsl KOTMYEeCTBEHHOW XapaKTePUCTUKU PAOOTHI JIEMEHTOB AJIEKTPUICCKOM
CETH pacCMaTpPUBAIOTCS ee paboumne pekuMbl. Pabounii pexxum — 3TO yCTaHOBUB-
nieecst ANEKTPUYECKOE COCTOSIHUE, KOTOPOE XAPAKTEPU3YETCS] 3HAYECHHUSIMH TOKOB,
HaInpsHKEHUM, aKTUBHOW, PEAKTUBHOW W MOJIHOW MOIITHOCTEH.

OCHOBHOM 1IEJIBIO pacyeTa PEKUMOB SIBJISIETCS ONPEACICHUE ITUX MapaMeT-
POB, KaK JJIs MPOBEPKH JOMYCTUMOCTH PEKUMOB, TaK U JJisl 00ECIeUeHHs] YKOHO-
MUYHOCTH PaOOTHI JIEMEHTOB CETEH.

Onpenenenre 3Ha4CHUN TOKOB B 2JIEMEHTAX CETU M HAMNPSIKECHUHN B €€ y3J1ax
HAYUHAETCS C MOCTPOCHUS KAPTUHBI PACHPENACICHHS MOJHOM MOIIHOCTH IO 3Jie-
MEHTY, T.€. C ONPEACIICHUS MOIUTHOCTEN B HAYaJI€ U KOHIIE KaXX0ro 3jeMeHTa. Ta-
KYI0 KapTUHY Ha3bIBAIOT MOTOKOPACIPEICITICHUEM.

PaccunThiBass MOIIHOCTH B Haydajie U B KOHIIE 3JIEMEHTA JJICKTPUUYECKOHU Ce-
TH, YYUATHIBAIOT MOTEPU MOIIHOCTH B CONPOTUBIICHUSX AJEMEHTA U BIMUSHUE €O

IIPOBOIUMOCTEHN.
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[Torepu akTrBHOUM MonTHOCTH Ha yuacTke JIDII (cMm. puc. 2.1) o0ycioBiieHbl
AKTUBHBIM COIPOTHUBJIEHUEM IIPOBOJIOB U Kabeneil, a Takke HECOBEPIIEHCTBOM UX
u301s10uU. MOIIHOCTh, TepseMasi B aKTUBHBIX COMPOTHUBICHUIX TpexdaszHoit JIDII

U pacxoJlyeMas Ha €€ HarpeB, onpeessercs no Ggopmyrie:

W /

| R+ 1% i

I, cas o

Pucynok 2.1 — K pacuety norepp momHoctu B JIDII

AP =31?*R=3-[(I cosp)? + (I cosp)’]- R =

=3-(17+ |§)-R=3.[(%U)2 +(I%U)Z]'R:

2
R_S

p2 Qz _P2+Q2
)-R= 32 BEVE

TEAETH "

rae |, 1,, | —momHbIi, akTHBHBIN 1 peakTUBHBIN TOKU B JIOIL;

p

P, Q, S — akTuBHas, peakTUBHAs W MOJHAsS MOIIHOCTH B Hayaje WM KOHIIC
JIEII;

U — nuHeliHOe HanpsiKeHue B Havase win KoHie JIOIT;

R — akTuBHOE conmpoTuBieHUe oaHOM ¢aswl JIDII.

[ToTepu akTMBHON MoUIHOCTH B mpoBoauMocTsaX JIDII oOycnoBieHsl Heco-
BEpPLIEHCTBOM M30Jsituu. B Bo3aymiHbix JIDII — nosBieHneM KOpOHBI U, B OYEHb
HE3HAYUTEILHON CTENEHU, YTEYKON ToKa 1Mo u3ojsrtopam. B kabenpHbix JIDII —
MOSIBIICHHEM TOKa IPOBOJMMOCTH, a €ro abcopOmuu. PaccunuThIBarOTCS MTOTEPH IO
dbopmyre:

AP=U?.G
rae U — mmHeliHoe HanpsbkeHue B Havasie WK koHie JIOIT;

G — aktuBHas mpoBoguMocTs JIDII.
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IIpn mpoextupoBannu Bo3aywHbIX JIOII morepm momHOCTH Ha KOPOHY
CTPEMSITCSl CBECTU K HYJIIO, BBIOMpas TaKOW JuMaMeTp MpOBOJA, KOI/Ia BO3MOX-
HOCTb BO3HUKHOBEHUS KOPOHBI IPAKTUYECKU OTCYTCTBYET.

[ToTepu peakTuBHONM MOMIHOCTH Ha yuyacTke JIDIT 0OycioBieHbl MHIYKTHB-
HBIMU COIIPOTUBJICHUSMH MPOBOJOB U Kabeneil. PeakTuBHas MOILIHOCTD, TepsiemMast
B Tpex¢asHoii JIEII, paccunThiBaeTCs AHAIOTMYHO MOUTHOCTH, TEPIEMON B AKTUB-
HBIX COIPOTUBIICHHUSX:

52
= TE

I'enepupyemast EMKOCTHOM IPOBOJAMMOCTBIO 3apsAaHast MomHocTh JIDII pac-

X.

P?+Q?
2
AQ=317X = 7= X

CUMTBHIBaETCA 10 hopMyJIe:
AQ,=U?-B

rae U — nuHeiiHoe HanpshkeHue B Havale uiu kouie JIOIT;

B — peaktuBHas npoBogumocTs JIDII.

3apsiiHas MOIIHOCTh YMEHBIIIAET PEAKTUBHYIO HATPY3Ky CETH U TEM CaMbIM
CHMKAET ITOTEPU MOIIIHOCTH B HEU.

[Torepu MOIIHOCTU U NEKTPOIHEPTUU JOCTUTAOT 3HAUYUTEIBHBIX BEIUYMH
U SBIIAIOTCS OJHUM U3 OCHOBHBIX (PAKTOB, BJIHUAIOIIMX HA SKOHOMHYHOCThH CETEH.
X BenuumHa perinaMeHTUPYETCs MOCTAaHOBICHUSAMU HarnumoHampHOro KomuTeTa
no peryiaupoBanuio dekrposnepruu (HKPD) B ceTsix nanpspkenuem 1o 35 kB u B
CETAX HaIpsHKEeHUsIM 35 kB u BbIwe.

bonbmras gacts noteps snexrposneprun (60 — 70%) npuxoautcs Ha ceTH
HarnpsbkeHreM 6 — 10 kB. [ToaTomy nepedncieHHbple HUKe MEPONIPUITUS OTHOCAT-
Csl K CETAM ITUX HANPSIKEHUMN U K JJIEKTPOITPUEMHUKAM

. npuMeHeHue 0osee BbICOKOW cTryneHu Hanpsbkenus (10 kB BmecTo 6
kB);

. MOBBIIICHUE YPOBHS HANPSOKEHUS B CETU IMYTEM MPUMEHEHUs
YCTPOMCTB PETYJIUPOBAHUsI HAIIPSIKEHUS,

. pPEryJIMPOBAaHKUE MOTOKOB AKTUBHOM M PEAKTUBHOM MOIIHOCTEW B OT-

ACJIBbHBIX 3BCHBAX CCTH,
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. IPUMEHEHUE PALMOHAIBHBIX CXEM MHUTAHMS MOTpeOUTENe, KOTOpbIE
MO3BOJISIIOT OCYHIECTBIIATH OoJiee sKOHOMHUUHYIO 3arpy3Ky JIDII u tpanchopmaro-
POB;

. palMOHAIM3anMs YHEPTOXO3AUCTB NPEANPUATUN — YIYULIEHUE COSQ,
MPaBUJIBHBIN BHIOOP MOIIHOCTHU U 3arpy3Ka 3JIEKTPOIBUTaTEICH.

[Ipn nepenade ANEKTPOIHEPTUM YACTh €€ PACXOAYETCS HA HArpeB, CO3JaHUE
3IIEKTPOMATHUTHBIX ToJiel U aApyrue 3¢pdexTsl. DTOT pacxoa NPUHATO HA3bIBATh
norepsAMH. B 3iekTposHepreTuke TepMUH “NOTepH” UMEET crenuduyueckoe 3Ha-
yeHue. Ecnu B Ipyrux npou3BOJCTBAX MOTEPHU CBSA3AHBI C OPAaKOM MPOIYKIHUHU, TO
MOTEPH JIEKTPOIHEPTUU — ITO TEXHOJIOTUUECKUI PacXo/l Ha €€ repeaayvy.

BennunHa nOTEpPH ANEKTPOIHEPTHM 3aBUCUT OT XapakTepa H3MEHEHUS
HArpy3Ku B paccMaTpuBaeMblil mepruoj Bpemenu. Hanpumep, B JIDII, paboratomeit
C HEM3MEHHOW Harpy3Kou, MOTEPH AIEKTPOIHEPTHH 3a BpeMs t paccUMThIBAIOTCS
CJIeAYIOIUM 00pa3oMm:

AW = AP -,

rne AP — cymmapHbie mMOTepu aKTHBHOW MOIIHOCTH B CONPOTHBICHUU U
nposoaumoctu JIDII.

Ecnm Harpy3ka MEHSETCs, TO MOTEPHU IIEKTPOIHEPTHH MOXKHO PACCUHUTAThH
pa3nu4HBIMU crioco0amu. B 3aBUCMMOCTH OT UCHOJIb3YyEMOM MaTEeMaTHYECKOU MO-
JIEJIU METOABI IEIATCS HA IBE TPYIIIL:

. JETEPMUHHUPOBAHHBIE;

. BEPOSATHOCTHO-CTaTUCTUUYECKHE.

Haubonee TouHbIM U3 AETEPMUHUPOBAHHBIX METOOB SBIIETCS METOJ pac-
4yeTa MoTeph JIEKTPOIHEPTUU N0 rpaduKy HArPY30K JIJIs KaXK0r0 MOTPEOUTEIIs.

[Ipenmonoxxum, 4To Harpy3ka MOTPEOHUTENs B IOy MEHSJIACh MO CIEAYIO-

niemy rpaduky (cMm. puc. 2.2). Torna
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IrITI dx

I 8760 uy

Pucynok 2.2 — I'paduk Harpy3ku notpeOurens

HNurterpan — 310 (hakTUUECKH IUIONIAb, OrpaHuYeHHas IpaduKoOM HU3MEHE-
HUS KBajpaTa Toka. TakuMm o0pa3oMm, MOTEPH aKTUBHOM JIEKTPOIHEPTUHU TPOIOP-
IIMOHAJIBHBI TUIOMIAIA KBAIPATUIHOTO T'0JI0BOT0 rpadyuKa Harpy3KH.

Tak kak HampspKeHUE Ha IIMHAX SJIEKTPONPUEMHUKA MEHSETCS HE3Hauu-
TEJIbHO, TO €ro 3HaYCHHE MOKHO CUMTATh HEHM3MEHHBIM. 3aMEHsIsI MHTErpall CyM-

MO IIJIOWIA/IEN MPSAMOYTOJIBHUKOB C maroM At;, momy4um:
R &e2 R <& p2 2
AW =—3 'S5 - At =— > (R" + Q) - At
U“ia U®ia

[ToTepu »snexTposHepruu B TpaHchopmaTopax MpU 3aJaHHOM Trpaduke

Harpy3kKu IIpU HMCIIOJIb30BAHWHN CI'0 IHACIOPTHBIX AAHHBIX PACCHUTBIBANOTCA I10

dbopmynam:
. JUIS1 ABYXOOMOTOYHBIX
1 S 2 :
AW, =[n-AP_+—=- AP (—)°]- At;;
n SHOM
. JUTSI TPEXOOMOTOUYHBIX TpaHC(HOPMATOPOB (aBTOTPaHC(HOPMATOPOB)
AW, =0+ AP, +Z[AR, () AR () +AR, ()T} A,
n HOM HOM HOM

I[OCTOI/IHCTBO MCTOAA — BBICOKAA TOYHOCTB pacucTa. HeI[OCTaTOK — OoJIBIIIOE

KOJIMYECTBO BHIUMCIICHUH.
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I'padmku HArpy30Kk He BCerja M3BECTHHI. B 3TOM ciydae moTepu 3JeKTpo-
HHEPTUU MOKHO BBIYUCIUTH JIPYTUM JETEPMUHUPOBAHHBIM METOAOM — YEpEe3 T,
MeTo1 OCHOBaH Ha IBYX JOMYIICHUSIX:

. MaKCHUMaJbHbIE TOTEPHU B DJIEKTPUUECKON CETH HAOI0IAI0TCS B IIEpU-
O]l MAKCUMyMa Harpy3Ku B dHEpProcuctembl (yTpeHHU mMakcumyMm ¢ 9 mo 11 yga-
coB; BeuepHuii — ¢ 17 1o 21 gaca);

. rpauKd aKTUBHOM U PEAKTHUBHON MOIIHOCTU MOJOOHBI, T.€. Tpaduk
PEaKTUBHOM MOUTHOCTH MEepPecYUTaH U3 rpaduka akTUBHOW MOIIHOCTH.

BpeMst MakcUMalIbHBIX TIOTEPH T,, — ITO BPEMsI, B TEUEHUU KOTOPOIO MpHU pa-
0oTe moTpedutensi ¢ MaKCUMaJIbHOM HAarpy3KOW M3 CETH MOTPEOISeTCs Takoe XKe
KOJIMYECTBO 3JEKTPOIHEPIHH, YTO U MpHU paboTe MO peanbHOMY I'pauKy Harpys-

KH. HCXOI[;[ n3 OHpe,[[eJIeHHH, 3aIIUIICM
R 4 2 2 R 2 2
AW :FZ(R +Qi ) 'Ati :F(Pmax "Ta +Qn‘ax 'Tp)
i=1

rae t,, T, — COOTBECTCTBEHHO BPEMA MAKCUMAJIbHBIX IOTEPb HJIA aKTUBHOM

p
Y PEaKTUBHOM Harpy3oK.

Ha npakTuke 3T 3HaYeHUs YCPETHSIOT U 3aMEHSIOT 00muMm — 7,,. Torna,

R

AW :Fsﬁﬂx - T

M"*

JI1st TUOBBIX TpapKOB HArPy3KHU BEJIMYUHA T,, ONIPEACIISIETCS 110 U3BECTHOM

BeanuuHe T,

T, =(0124 + T—M)2 .8760.
10000

B cooTBeTcTBHU C 3TUM MCTOAOM IIOTCPH SJICKTPOSHCPIUH B DJICMCHTAX CC-

TH PACCUUTHIBAIOTCS 1O (hOpMyTIaM:

. B JIMHUU JIEKTpoOTepeaayd
AW =AP . T,
. B IByXOOMOTOYHBIX TpaHCPopMaTopax

AW, =n- AP, -8760 + 1 AP, (Si)2 T,
n

HOM
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. B TPEXOOMOTOYHBIX TpaHchopMaTopax (aBToTpanchopmaTopax)

AW, =n-AP. -8760 + Z[AP. (SS—B)2 . +AP. (SS—C)2 . +AP. (SS—H)2 <1
n

HOM HOM HOM

n

Zprmxi 'TMi
T _ =l

cp n

zpmaxi

i=1

AHAJIIOTUYHO ompenaeseTcss BenuunHa t,, At JIDII, nuraroniell HeCKOIbKO
noTpeduTenei.

[ToTepu MOIIHOCTH W 3NEKTPOIHEPTUH AOCTUTAOT 3HAYUTEIBHBIX BEJIWYUH
U SBIIAIOTCS OJHUM U3 OCHOBHBIX (DaKTOB, BIUSAIONIMX HA YKOHOMHYHOCThH CETEH.
Wx BenMyMHA periaMeHTUPYETCd MOCTaHOBJICHHSIMU HalmoHanibHOro KOMHUTETa
no peryiupoBanuto 3nekrposHepruu (HKPD) B ceTsix Hanpsbxkenuem o 35 kB u B
CETAX HaIpsKEeHUsM 35 kB u BbiLIe.

Bonwmas gacte moteps dnektrposneprun (60 — 70%) mpuxoauTcs Ha CETH
HanpsbkeHnreMm 6 — 10 kB. [ToaTomy nepedncieHHbIE HUKE MEPOIPUSITUS OTHOCAT-
Csl K CETSIM ATUX HANPSIKEHUM U K DJIEKTPOITPUEMHUKAM

. npuMeHeHue 6osee BrICOKOW cTyneHu Hanpspkerus (10 kB BmecTo 6
kB);

. MOBBIIIICHUE YPOBHS HANpPSDKEHUS B CETU IMYTEM NPUMEHEHUS
YCTPOMCTB PErYJIUPOBAHUS HAIIPSKEHNUS,

. peryJMpoBaHHe MOTOKOB aKTUBHOW M PEAKTUBHOW MOIIHOCTEH B OT-
JIEITbHBIX 3BEHBSIX CETH;

. NPUMEHEHUE PAIMOHANBHBIX CXEM MHUTAHHS MOTpeOuTeNeH, KOTOphie
MO3BOJISIIOT OCYHIECTBIIATH OoJiee 3KOHOMHUHYIO 3arpy3Ky JIOII u tpanchopmaro-
POB;

. panuoHaNIM3aUsl YHEProX03aiCTB MPEANPUITHI — YIyUdIIEHUE COSQ,

MPaBWIbHBINA BHIOOP MOIIIHOCTH U 3arpy3Ka 3JIEKTPOBUTaTEIICH.

3aoanue:
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3aoaua Nel

Onpenenuts MOTEPU MOLIHOCTH U FOJOBBIE IOTEPH DJIEKTPOIHEPTUU AJIS Ce-
TH, IPEICTAaBIICHHON Ha PUCYHKe 2.3, Harpy3KkH, OKa3aHHbIE Ha CXE€Me, COOTBET-

CTBYIOT MaKCUMaJbHOMY peXuMy. ['padmk Harpy3ku MpUBEICH Ha pUCYyHKE 2.4.

Hanpsixenue B nutatomieM ysie 1 paBHo 525 kB.

-

AT 5 -
| AC-300x3 1o

I |
150
KM 4
5

14+ jI100MB - A

) —f—
Y

S, =80+ j20MB - A

Pucynok 2.3 — Cxema cetu

AP.0.%
100+

504

1 | 1 1 | 1
o 4 § 12 16 20 24

Pucynok 2.4 — I'padguk Harpy3ku

3aoaua Ne2

OnpenenuTs TOTEPU SHEPrUM 3a roa B TpaHchopmartopax tuma 2TPJIH-
10000/110, Tnax=6000 4, Harpy3ka B MaKCUMaJIbHOM PeXuMe S,,.,,=15+j10 MBA.

Karanoxnsie nannsie: AP,,=60 xBt, AP,,=18 xBT.

3aoaua Ne3

Ha mnoacrannmu ycraHoBieHo aBa Tpanchopmaropa TPIIH-63000/220,
KOTOPBIE MUTAIOTCA IO JABYM BO3AYIIHBIM JUHUSIM ceueHueM AC-400 m mnmHOU
100 kM. Harpy3ka noacraniiuy B MakcumaiabHoM pexume 100 MBT, cosp=0,9.

Onpenenute norepu s>Hepruu 3a roa u KIIJ[ anexkrponepenaun mo 3Hepruu,

€CJIN 3aJ]aH F0JI0BOM rpaduk HArpy3Ku MO IPOJOJHKUTEIbHOCTH.

I"onoBoii rpaduk 10 MPOIOIKUTEIIBHOCTH
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t,u 0-2100 2100 — 4000 | 4000—-6400 | 6400-8760

P, otH.en 1 0,7 0,5 0,3

Konumponwvuwvie éonpocwi:

1. XapakTep MOTEpPh MOUIHOCTU U DJIEKTPOIHEPTUMU B PA3IMYHBIX 3Jie-
MEHTAaX JJEKTPUUECKUX CETEN?

2. Bunasl noreps MomHocTu. OnpenesieHne MOTeph JJIEKTPOIHEPIUU B
IEKTPUUECKUX JIMHUSIX C MOMOIIBIO I'PaUKOB HArpy3KH U C UCIOJIb30BAaHUEM
BPEMEHHU MaKCUMAaJIbHBIX TTOTEPh?

3. OmnpeneneHne MOTEPh MOITHOCTH U JJIEKTPOIHEPTUU B TpaHCchopma-
TOpax M aBTOTpaHchopmaTopax. Mepsl 10 CHIXKEHHUIO TTOTEPh MOIIHOCTH U DJIEK-
TPOIHEPTHH.

Pexomenayemas siureparypa
OcHoBHas

1. KobGener A.B. Pexxumbl pabOThl JIEKTPOIHEPTETUUECKUX CUCTEM [DIeK-
TPOHHBIN pecypc] : yueOHoe mocobue s 6akagaBpoOB U MaruCTPOB HaNpPaBJICHUS
«9nextposnepretuka» / A.B. Kobenes, C.B. Koueprun, E.A. [leuarun. — Dnek-
TPOH. TEKCTOBBIE AaHHble. — TamO0B: TamMOOBCKMII rOCYapCTBEHHBIN TEXHUYE-
ckuii yauepcutet, ObC ACB, 2015. — 80 ¢. — 978-5-8265-1411-5. — Pexum
nocrtyma: http://www.iprbookshop.ru/64564.html

2. Pycuna, A. I'. baiancbl MOIIHOCTH U BBIPAOOTKU SJIEKTPOIHEPTUU B IJICK-
TPOIHEPIeTUUECKON cucTeme : yueOHo-meTonuueckoe nocooue / A. I'. Pycuna, T.
A. ®unmunmoBa. — HoBocubupck : HoBocuOupckmii TOCy1apCTBEHHBIN TEXHUYE-
ckuii yauBepeuret, 2012. — 55 ¢. — ISBN 978-5-7782-1935-9. — Tekcr : amek-
TPOHHBIN // DnekTpoHHO-Oubanoreunas cucrema IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/45078.htm

3. AnannueBa, C. C. AHanu3 AJIEKTPOIHEPTETUUECKUX CETel U CHCTEM B
npuMmepax u 3anayax : yueoHoe nocobue / C. C. AnanuueBa, C. H. Ilemtor. —
ExarepunOypr : Ypansckuii dhenepanbubiii yausepcutet, 9bC ACB, 2016. — 176
c. — ISBN 978-5-7996-1784-4. — Tekct : 2JIEKTPOHHBIN // DIEKTPOHHO-
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http://www.iprbookshop.ru/64564.html
http://www.iprbookshop.ru/45078.htm

OoubIMoTEeYHas cucremMa IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65910.html
JlonoiHUTEIbHAS:
1. KopotkeBuy, M. A. DKcrutyaTaius 3JMeKTPUUECKUX CeTe : yueOHuk / M.
A. KopotkeBuu. — MuHck : Breimmitmas mkona, 2014, — 351 ¢. — ISBN 978-
985-06-2397-3. — TekcT : 31MeKTpOHHBIN // DIEeKTPOHHO-OMOIHOTEYHAs cHCTEMa

IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/35574.htmi

Ilpakmuueckan paooma No3

Tema: Pacuer napamMeTpoB YCTAHOBUBIIUXCA PEKUMOB PA3OMKHYTBIX 3JIEK-
TPUYECKHUX LieTIEN

Ilenb: HayunuTHCS IPOBOJUTH JIEKTPUUECKUM PACUYET CETH

3HaHUuA u ymeHus, npuoopemaemole CHLyOeHMOM 6 Pe3y1bmame 0C60CHUS
membol:

CryneHt OyaeT 3HATh:

MOPSJIOK pacyeTa yCTAHOBUBIIMXCSI PEKUMOB PA30OMKHYTBIX CETEH

CryneHt OyaeT yMeTh:

MPOBOJUTH PACUET HANPSHKEHUI B KOHIIE U HAYaJe JIMHUU 3JIEKTPONEpeaaun

®opmupyembie kommnerenmun: [1K-1, TTK-2

AxkmyansHocms membol:

MOJTyYEHHbIEC 3HAHUSA HEOOXOJUMBI /I TIPOBEJACHUSI pacyeTa PeKUMOB pa-
OOTBI CUCTEMBI JIEKTPOCHAOKEHUSI

Teopemuueckasn uwacmao:

DJIEKTPUYECKAs] CETh BBICOKOI'O HAMPSIKEHUS NJI MEepelaud U pacrpejerie-
HUS 3JIEKTPOIHEPTUU OTHOCUTCS K KATETOPUH DJIEKTPUUECKUX LIETICH, TO3TOMY ISt
pacdeTa ee pekuma MPUMEHSIOTCS o0lIue MeToabl Teopun 1eneit. [lycts 3amana
MOIITHOCTh HEKOTOpOo# Harpy3ku S; = P;+ JQ;y3na i, KoTopas 10/hKHA OBITH ydTeHA
HapsAay C JPYTrMMHM HAarpy3kamu 0Opu pacuere pexkuma ceth. OIHAKO MMEHHO
HaAMpPsDKEHUS. B y3J1aX CETU SIBJSIOTCS MCKOMBIMU BEIMYMHAMH. DTO OOCTOSITEINb-

CTBO MPENSATCTBYET HEMOCPEACTBEHHOMY HCIOJIb30BaHUIO 3aKk0HOB Kupxroda s
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MOJIYYEHHUS] OJTHO3HAYHOTO PENICHUs, MOATOMY HAlUIM IPUMEHEHHUE U JPYrue Me-
TOJbI PELIEHUs, B TOM YKCIIE€ METOJI TTOCIEIOBATENbHBIX MPUOIKEHUHN (MTepalu-
OHHBIN METOI).

Merona mocienoBaTeIbHbIX MPUOIMKEHUN OCHOBAH Ha TMOCIEI0BATEIHHOM
YTOUYHEHUU HANPSHKEHUW B y3JaX JJIEKTPUYECKOM CEeTH, MPUYEM B KadecTBE
HAYaJIbHOTO MPUOIMKEHUS MOXKET OBbITh HCIOJIB30BAaHO PAa3yMHOE JOMYIIEHHUE O
TOM, YTO HAIPSKEHHSI BO BCEX y3JaX B HOPMAaJbHOM PEXKHUME HE MOTYT CyIlie-
CTBEHHO OTJIMYAThCS OT HOMUHAJIBLHOI'O HAMPSHKEHUS JAHHOTO KJlacca CeTH.

BBenenue takoro nomymnieHus MO3BOJISIET OMPEACIUTh MTPUOIMKEHHO MOTe-
PU MOITHOCTHU Ha KaXKJIOM y4acTKE CETH, MOIIHOCTU B Hayaje U KOHIIE KaXKIOoTro
y4acTKa U TOKH Harpy3ok.

3HaueHUE TOKAa HAa y4YacTKE WJIM MOIIHOCTH B HAadalleé y4acTKa, HEHOCPE.-
CTBEHHO CBS3aHHOTO C Y3JIOM, T'JI€ HANpPsOKEHUE CUUTAETCS M3BECTHBIM, SBIISICTCS
JIOCTATOYHBIM JIJIsl TOTO, YTOOBI ONPEACIUTh HANPSIKEHNUE B KOHIIE 3TOr0 y4acTKa.
B cBoto ouepenb, CTAaHOBUTCSI BO3MOYKHBIM PacyeT HANpPsHKEHUS B KOHIIE CIIEYIO-
IIEro y4acTKa U T. 1.

[Iponecc npoaoikaercst 40 TeX MOp, MOKA 3HAYEHUS HANPSIKEHUU BO BCEX
y3ax, MOJIydeHHbIC TIOCIJIC BBIMOJIHEHUS JIAHHOW WUTEpaluu, He OYIyT OTIMYAThCA
OT HaIpPsDKEHUM, TOJYUYEHHBIX Ha TpEAbIIyIIeH UTepaluiu, MEHee YeM Ha 3aJiaH-

HYIO BCJIIMIYNHY TOYHOCTH pacHCTa.

3aoanue:

3aoaua Nel

OnpenenuTs HanpspKeHUE B KOHIE Bo3ayirHOM guHuu 500 kB B Harpysou-
HoM pexkume S,=800+j300 u B pexxuMe XOJIOCTOI0 XO0/a, MOCTPOUTh BEKTOPHBIC
JyarpaMMbl TOKOB HampspbkeHuid. CxeMma ceTu npuBeqeHa Ha pucyHke 3.1. Pacuer

BBITIOJTHUTH 0€3 y4yeTa MoTeph Ha KOPOHY.

23



I 2AC-500x3 250 km 2
§]

L=
Uy =515kB  $, = 800 + j300

Pucynok 3.1 — Cxema cetu

| Z=254j38 )

O »—= -y

515 kB H — K 1)
}"1= I ;

Y, =Y, =j9.1-107%

Pucynok 3.2 — Cxema 3aMeIeHNs CETH

3aoaua Ne2

[TocTpouts BEKTOpHBIE AMArpaMMbl TOKOB M HANPSIKEHUH JJIEKTPUUYECKOU

cetn 0e3 ydeTra MOTeph MOIIHOCTH JJISl CETH, CXeMa 3aMEIICHUsT KOTOPOU Mpes-
CTaBJIeHA Ha pUCyHKe 3.3

: , Us=2000

2 3

| + /8 I‘, 1 + j20 *

S; = 2004 100  §3 = 100+ j50

Pucynok 3.3 — Cxema 3aMelIeHUs CETU

81z = 100 + j50 853 = =100 = 50

———
|

o F——  F—3
el
I I+ j20 T
200 +j]EJ{]' —Iﬂﬁ—jﬁﬂ
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Pucynok 3.4 — Ilorokopacnpenenenue 0e3 noTepb MOIIHOCTH

3aoaua Ne3

OnpenenuTs HaNpsKEHHE B y3ji€ A B CETH C paBHOMEPHO paclpeleICHHON
Harpy3Kkoi, mioTHocTh Harpy3ku p=0,3 MB1/km. Cxema ceTu nmoka3zaHa Ha pUCYH-
ke 3.5, Hanpspkenue 6asucHoro y3na U=3,3 kB, Harpy3ka y3ma A Sp=2+j1,6 MBA,
JUIMHBI JTUHUW TipuBeneHbl Ha cxeme. [lpu pemenun npunate Ry=0.1 Owm/kwm,

X=0,2 OM/kM. [ToTepsiMmu MOIIIHOCTH MTPEHEOPEYb.

3 A

‘ 0,5 HM)ﬁl< | kM 4\( | KM

P Sy=2+j16

Pucynok 3.5 — McxonHas cxema

I3

3aoaua Ned
BrImomHUTh 37eKTpUUecKuil pacuer ceTu, oKa3aHHOW Ha pucyHke 3.6. Jlu-
HUs BeIoaHeHa ceuenneM 2AC-400, nmuaa muanu 100 kM, 1Ba TpaHcopmaropa
TPAIIH-63000/220, narpy3ka P3 =100 MBT, cosp=0,9, Hanpsbkenue 06a3ucHOTO
y3na 230 kB.
3

|
e .

;
Us = 230 kB _@_ Sy = (100 + j48.4) MB-A

Pucynok 3.6 — McxonHas cxema ceTu

Konumponwvnsie gonpocul:

1. AHanmu3 pa3InYHBIX PEKUMOB PaOOTHI IIEKTPUUECKON JTUHUU. Brus-
HHUE €EMKOCTHBIX TOKOB Ha PEKUMHbBIE TAPAMETPBI.

2. AHanUTHYECKasi 3aBUCUMOCTh MEK/ly HANPSKEHUSIMU Hadalla U KOHIla

3BEHA JICKTPUUYECKON CETH.
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3. Pacuer HanpspkeHU B KOHIIE M Hadalle JIMHUM JJIEKTPONEPENAYH B

Pa3JINYHBIX PCIKHUMAX.

Pexomenayemas siureparypa
OcHoBHast

1. KoGeneB A.B. PexxumMbl paOoThl 31€KTPOIHEPIETHUECKUX CUCTEM [DIeK-
TPOHHBIN pecypc] : yueOHoe mocobue s 6akaaaBpOB U MarkuCTPOB HANPABJICHUS
«9nexrposnepretuka» / A.B. Kobenes, C.B. Koueprun, E.A. [leuarun. — Dnek-
TPOH. TEKCTOBBIE AaHHble. — TamO0B: TamMOOBCKMI rOCYIapCTBEHHBINA TEXHUYE-
ckuii yauBepcutet, ObC ACB, 2015. — 80 c. — 978-5-8265-1411-5. — Pexum
nocrtyma: http://www.iprbookshop.ru/64564.html

2. Pycuna, A. I'. baiaHCchl MOIIIHOCTH U BBIPAOOTKH SJIEKTPOIHEPTUH B IJICK-
TPOIHEPIeTUUECKON cUucTeMe : yueOHo-MeTonuyeckoe nocooue / A. I'. Pycuna, T.
A. ®umunnoa. — HoBocubupck : HoBocuOupckuii rocy1apcTBEHHbBIN TEXHUYE-
ckuii yauBepeuret, 2012. — 55 ¢. — ISBN 978-5-7782-1935-9. — Tekcr : amek-
TPOHHBIN // DnekTpoHHO-OubanoTeyHas cucrema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/45078.htm

3. AnannueBa, C. C. AHamu3 HJIEKTPOIHEPTETUUECKUX CETe M CHCTEM B
npuMmepax u 3anayax : yueoHoe nocobue / C. C. AnanuueBa, C. H. Ilemor. —
ExarepunOypr : Ypansckuii dhenepanbubeiii yausepcutet, 9b6C ACB, 2016. — 176
c. — ISBN 978-5-7996-1784-4. — Tekct : AJNEKTPOHHBIN // DIEKTPOHHO-
OoubIMoTEeUHas cucrema IPR BOOKS ; [caifT]. — URL:
http://www.iprbookshop.ru/65910.html

4. ®aneeBa, I'. A. IlpoexTupoBaHuEe paclpeNeIUTENbHBIX JIEKTPUICCKIX
ceteil : yueOHoe mocobue / I'. A. daneesa, B. T. ®eaun ; mox penakumeit B. T.
®denqun. — Munck : Bemmiimas mxkoia, 2009. — 365 ¢. — ISBN 978-985-06-
1597-8. — Tekct : 3MEeKTpOHHBINA // DnexkTpoHHO-OMOMMoTeuHas cucrema IPR

BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/20124.htmi

I[OHOJIHI/ITeJILHaSI:
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1. KopoTkeBuy, M. A. Dkcrutyatanus 3JIEKTPUUIECKUX ceTel : yueOHHK / M.
A. KopotkeBuu. — MuHck : Beimmitmas mkona, 2014, — 351 ¢. — ISBN 978-

985-06-2397-3. — TekcT : AIEeKTPOHHBIN // DNEKTPOHHO-OMOINOTEYHAs] CUCTEMA

I[PR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/35574.html
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Ilpakmuueckasn pavoma Ned

Tema: Pacuer mapamMeTpoOB YCTAaHOBUBIIMXCS PEXKMUMOB CETEM C JBYXCTO-
POHHHM ITUTAHUEM

Ilens: HAydnTHCS TPOBOJAMUTH DJIEKTPUUYECKHUM pAacUET CETH C JIBYXCTOPOH-
HAM NTUTAHUEM

3HaHuA u ymeHus, npuoopemaemole CHLyOEHMOM 8 Pe3y1bmame 0C60CHU
membwl:

CryneHt OyAeT 3HaTh:

NOPSIAOK pacueTa YCTAHOBUBILIUXCS PEKUMOB CETEU C IByXCTOPOHHUM ITH-
TaHUEM

CryneHT OyaeT YMETh:

IPOBOJUTH PACUET HANPSKEHUI B KOHIE U HAyaJsle JIMHUU AJIEKTpOoNepeaadnt

B CETSAX C JBYXCTOPOHHUM NMUTAHUEM

®opmupyemblie komnereHuu: [1K-2

AKkmyanvHoCmb mempl: TIOTYUYCHHBIC 3HAHUSI HEOOXOUMBI IS TIPOBEACHUS
pacdera peKUMOB paOOThI AIEKTPOIHEPTETUUECKUX CUCTEM

Teopemuueckasa uwacmau:

JIuHuu ¢ NBYXCTOPOHHUM MHUTAHUEM B MOCJIEIHEE BpEMs MOJIy4aroT Bce 0o-
Jiee MIMPOKOE paCHpPOCTPAHEHHUE B TPAKTUKE CENbCKOM ANEKTPUDUKALIUHN.

OCHOBHOE MPEUMYIIECTBO WX 3aKJIIOYACTCS B MOBBIIICHUU HAJIEKHOCTHU
anekTpocHaOxkeHusa. Hemocrtarkamu sIBNISITOTCS: OOJBIIME 3aTpaThl MIPU COOPYIKE-
HUH, TPYJIOEMKOCTb PACUYETOB U CIIOKHAS PEJICHHAS 3aIIUTA.

CJI0)KHOCTB pacueTa 3aMKHYTBIX CETEU, YACTHBIM CIy4aeM KOTOPBIX SBISET-
Csl JIMHUS C IByXCTOPOHHUM ITUTAHUEM, 3aKJIIOYAETCS B ONPEACICHUN MOIIHOCTEN
(TOKOB) TIO y4acTKaM CXEMbI, TO €CTh B PACHPEEICHUN MOIIHOCTEH (TOKOB) IO
CETH.

MoIHOCTh, MOCTYNAIOWIAS B JUHUI OT UCTOYHHUKA MUTAHUA A, ONpenesns-

eTcst HOpMYIION:
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— 2in(s‘izib) +UA —Us

S,y U

H

ZAB ZAB

r7e S - MOIIHOCTh HArPy3KH, TPUCOSAMHEHHOM B 1-i TOUKe cXeMbl, BA;

Z;; - COMPOTUBJICHUE JIMHUU OT TOYKU MPUCOEAUHEHUS] HArpy3KH 1 0 HC-
TOYHHKA, B;

Z g - COTMPOTUBIICHHUE BCel TuHUM, OM;

U, — HOMHUHaIBHOE HaMpsKEeHUe TuHuu, B.

Pacyer aBapuiiHOTO pekuma, KOrja OAWH U3 UCTOYHUKOB MUTAHUS OTKIIIO-
YEeH, 3HAYUTEJILHO YIPOIIAETCs, TAK KaK HUYEM HE OTJIMYAETCS OT pacyera pajiu-
aJIbHOM CXEMBI.

Korma wusBecTHO pacmpeneneHue MOIIHOCTEH, IMOTepU HaNpsKEHUS Ha
y4acTKaxX JIMHUU C JIBYXCTOPOHHUM IMUTAHUEM OMPEACIISIIOTCS MO TeM e (hopmy-
JlaM, 4TO ¥ JJI paaualibHOM CXEMBI, TO €CTh

_ I:)r +Qx
U,

AU

MakcumanbHOM NOTEpPEd HANPSIKEHUS HOPMAIBHOIO pEXUMA JIMHUU C
JIBYyXCTOPOHHUM ITUTAaHUEM HA3bIBACTCS CyMMa IIOTEPb HAIIPSIKEHUS Ha OTACIBHBIX
Y4aCTKax CXEMbI OT UICTOYHHMKA MUTAHUS JO TOUYKH TOKOPA3/EeNa, TO €CTh

AUmaxszA-l +AU1_2 + ...

3aoanue:

3aoaua Nel

OnpenenuTh MOTOKOpACHpe/IeICHUE B CETH, MPUBEICHHON HAa pPHCYHKE 4.1
0e3 ydyeTa moTeph MOITHOCTH U TEHEPAIUH JTUHUN U HampshKeHus y3ioB. [loctpo-
UTh BEKTOPHBIC JMAarpaMMbl HampsDKEHUHW W TOKOB. Harpysku 3amaHel B Mera-

BOJIbT-aMIICpax, COIIPOTHUBJIICHUA — B OMaX.
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Pucynok 4.2 — MicxoaHas cxema

3aoaua Ne2

OrnpenenuTs TOKU B BETBSIX CETU JIMHUM C IBYXCTOPOHHUM MUTAHUEM C Pa3-
HbIMU HamnpspkeHusiMu no koHuaMm nepenauu: UA=115 kB, UB=110 kB. Cxema
3aMEeIIeHUs CETH MPUBEICHAa Ha pucyHKe 4.2, TOKM yKa3aHbl B KHJ0aMmIlepax, co-

IIPOTHUBJICHUC B OMax.

A 1 + /3 1 2+ j6 2 05+j15 B
Uuy=115 O———F+—O—— +H—0O—_ 1+—0UuU;=110
Ta1 l12 g

0315—j0,158 =042 — j0.005
Pucynok 4.2 — Cxema 3aMelleHus: CETH
3aoaua Ne3
OnpenenuTs mapaMeTpbl pekuMa, MOTEPU AKTUBHOM MOIITHOCTH B IPOIICH-
Tax oT nepenaBaemoil momHocty U KIIJ[ nByxuennoi nuaum 220 kB, npoTsxken-
HocThio 200 kM, ¢ mpoBogamu AC300/39. Iloronnsle mapaMeTpbl TaKOW JIMHUU
paBHbI [=0.098 Om/km, xo=0,424 Om/km, aKTUBHON MPOBOJUMOCTBIO JIMHUM TIpe-
HeOpeYb b0:2.68*10'6 Cwm/kM. MoOIIHOCTh W HaNpsHKEHUE B KOHIIE JIMHUU COOTBET-
CTBEHHO paBHbI S;=240+)116 MBA, cos$,=0.9, U,=218 kB.
3aoaua Ned
Ot mmH 110 kB y310Boi1 noacranuuu A sHeprocuctemsl LienTpansHoit Cu-
OMpH MO KOJBILIEBOW CETH OCYIIECTBIISCTCS JICKTPOCHAOKEHUE TPEX MOHU3UTEIb-

HBIX HOI[CT&HLIPIIZ, paCUYCTHBIC HAIrPYy3KH KOTOPLIX PABHLI:
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S, =25+ j15=29.2/31" MBA4,;
S, =30+ j20=36.1/33°40 MBA;
S, =40+ j16 = 43/21°50° MBA.

Ta6numa 4.1 — [lapameTpsl y4acTKOB KOJIBLIEBOUW JIMHUU

Jluams | Mapka npooga | . 9% - ly > km 1. On X, , Onm
A-1 AC 240 0,122 0,401 20 2,44 8,02
1-2 AC 185 0,159 0,409 20 3,18 8,18
2-3 AC 95 0,314 0,429 30 9,42 12,87
3-A AC 240 0,122 0,401 50 6,10 20,05

BrInonHUTh pacyer HOPMAJILHOTO PEKUMa PabOThl CETH MPU HANPSHKCHHUU
Ha muHax nojactanuuu A 121 kB. IIpeaBapurtenbHbIil pacyeT NOTOKOpacIpeaee-
HUS B KOJIBIIC BBIMIOJHUTH ABYMS crioco0amu (IO JUIMHAM M TIO CONPOTHBIICHHUSIM
y4yacTkoB). OmnpeneinTb CyMMapHYI MOIIHOCTb, MOCTYMNAIOUIYyI0 B KOJIBLIEBYIO
CETh C IIHUH MOJCTAHIUN A W HAUOOJIBIIYIO MOTEPIO HAMPSHKEHUSI B MPOIIEHTaX OT
HaIPsDKEHMS Ha IIMHAX MOJICTAaHIUU A.

KOHmPOJleble eonpocol:

1. Kakas Touka B ceTH Ha3bIBa€TCs TOYKOW MOTOKOpa3aena?
2. B uem oTnmumne pacu€ra 3aMKHYTBIX CETEM OT Pa3OMKHYTHIX?
3. AHaIIU3 Pa3IMUHbIX PEKUMOB PaOOThI AJICKTPUUECKON JMHUM. Brus-

HUE EMKOCTHBIX TOKOB Ha PEXKUMHBIE TAPaMETPHI.

4, AHaMTHYECKas 3aBUCUMOCTb MEX]1y HaNPsOKCHUSIMUA Havalla U KOHIIA
3BEHA JICKTPUYECKON CETH.

S. Pacuer HanpspkeHUN B KOHLE M Haydalle JIMHUU JJIEKTPOINEpeaadu B
Pa3IUYHBIX PEKUMAX.

PexoMenayemasi iureparypa
OcHoBHast

1. KoGener A.B. PexxuimMbl paOoThl 31€KTPOIHEPIETUUECKUX CUCTEM [DJeK-

TPOHHBIN pecypc] : yueOHoe mocodue /i 0akalaBpOB M MaruCTPOB HAINPABICHUS

«9nexrposnepreruka» / A.B. Kooenes, C.B. Koueprun, E.A. [leuarun. — Dnek-
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TPOH. TEKCTOBbIE AaHHble. — TamO0B: TamMOOBCKMI rOCYapCTBEHHBIN TEXHUYE-
ckuii yauepcuter, ObC ACB, 2015. — 80 ¢. — 978-5-8265-1411-5. — Pexum
noctyma: http://www.iprbookshop.ru/64564.html

2. Pycuna, A. I'. baiaHchl MOIIIHOCTH 1 BBIPAOOTKH 3JIEKTPOIHEPTUU B IJICK-
TPOIHEPIreTUUECKON cUcTeMe : yueOHO-MeTonuyeckoe nocooue / A. I'. Pycuna, T.
A. ®umunnoa. — HoBocubupck : HoBocuOupckHii rocy1apcTBEHHbBIN TEXHUYE-
ckuii yauBepcuteT, 2012. — 55 ¢. — ISBN 978-5-7782-1935-9. — TekcT : amek-
TPOHHBIN // DnekTpoHHO-OubanoTeyHast cucrema IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/45078.htm

3. AnannueBa, C. C. AHanu3 AJIEKTPOIHEPTETUUECKUX CETeH M CHCTEM B
npuMmepax u 3anadax : yueoHoe nocobue / C. C. Ananuuena, C. H. lllemor. —
ExarepunOypr : Ypansckuii dhenepanbubiii yausepcutet, 9bC ACB, 2016. — 176
c. — ISBN 978-5-7996-1784-4. — TeKkcT : AJIEKTPOHHBIH // DIEKTPOHHO-
OubIMoTEeYHas cucrema IPR BOOKS : [caifT]. — URL:
http://www.iprbookshop.ru/65910.html

4. ®aneeBa, I'. A. IlpoexTupoBaHue paclpeneIUTEeNbHBIX JIEKTPUICCKIX
ceteil : yueOHoe mocobue / I'. A. daneea, B. T. ®enun ; mox penakumeit B. T.
®denqun. — Munck : Bemmiimas mxkoia, 2009. — 365 ¢. — ISBN 978-985-06-
1597-8. — Tekct : 3MeKTpOHHBINA // DnexkTpoHHO-OMOMMoTeuHas cucrema IPR

BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/20124.htmi

JlonmosiHuTEILHAS
1. KopotkeBuy, M. A. DKcrutyaTaius dJIeKTPUUYECKUX ceTel : yueOHuk / M.
A. KopotkeBuu. — MuHck : Bpimiimas mkona, 2014. — 351 ¢. — ISBN 978-
985-06-2397-3. — TekcT : ANEeKTPOHHBIN // DAEKTPOHHO-OMOINOTEYHAS] CUCTEMA

IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/35574.html
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Ilpakmuueckasa paboma Ne5

Tema: Pacyer pe:XKUMOB 3aMKHYTBIX JJIEKTPUUECKUX CETEN

Ilens: HAYYUTHCS MPOBOJUTH JJICKTPUUECKUAN PACUET 3aMKHYTBIX 3JIEKTPH-
YECKUX CeTeu

3unanun u ymenus, npuoodpemaemvie CmyOeHmoM 6 pe3yibmame 0Ce0CHUSA
membul:

CryneHt OyAeT 3HaTh:

NOPSIAOK PAcUeTa YCTAHOBUBILUXCS PEKUMOB 3aMKHYTBIX CETEH

CryneHt OyAeT yMeTh:

IIPOBOJIUTH PACUET HANPSKEHUU B KOHIE U HA4YaJle JIMHUU DJIEKTPONEpEAAUH

3aMKHYTBIX CETEU

®opmupyemblie komnerenuu: [1K-2

AKmyanpHoCcmb memovl: TIOTYYEHHbIE 3HAHUSA HEOOXOIUMBI JIJIsl IPOBEICHUS

pacdeTa peKMMOB PaOOTHI AICKTPOIHEPTCTHUECCKON CHCTEMBI

Teopemuuecxa}l yacmo.

K IIPOCTBIM 3aMKHYTBIM CCTAM OTHOCATCA KOJIBICBBIC CCTH U CCTU C IBYX-
CTOPOHHHUM ITMTAHUCM. KOJ’IBHGBYIO CCTb MOJXKXHO IIPEBpPATUTH B CC€Th C JIBYXCTO-
POHHUM IMUTAHUCM, CCJIN Pa3pe3aThb €€ 1O NCTOYHUKY IMUTAHUAA.

Paccmotpum JIDII ¢ nByxcToponHuM niutanueM (puc. 5.1). I3BecTHsI:

. MOIITHOCTH Harpy3oK;
. conpoTuBieHUs ydacTkoB JIDII;
. HaIpPsDKEHMS HA UCTOYHUKAX TTUTAHUS.

Heobxonumo Halitu pacnpenenenre MouHocTel Ha yyactkax JIDII. Pacuer
BBITIOJIHUM TP CIACIYIONIUX JOMYIICHUSIX:

. B JIDII OTCYTCTBYIOT MOTEPU MOIIIHOCTH;
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Pucynok 5.1 — JIunus snexTponepenad ¢ JByXCTOPOHHUM MUTAaHUEM

ITpeAmonoKuM, 4T0 HaM W3BECTHA MOIIHOCTB, MPOTEKAIONMAss HA TOJIOBHOM
yuactke A-1. Torma momuocTi Ha apyrux ydactkax JIDII onpenenstores mo 1 3a-
kony Kupxroda:

S2 = S12 = S1 - Sut;
S3= 523 = S2 - Sz = S1 - St - Sz
S4 =538 = S3- Su3 = S1 - Sut - Suz - Sz

[Manenue HanpspkeHue Ha Jro6oM ydactke JIDIT paccumteiBaeTes 1mo (op-

MyJIE:
AU; =+/3-1;-Z,
W3 dopmynsl st pacdera mouiHoctd Ha yuactke JIDIT (S, =\/§-l: ‘U;)

HafllleM TOK y4acTKa.

|
*
o
|
- %
1%
*

S.
———.Z; = Z;
V3-U;

[Ipu yuere BTOPOro JOMyHIIEHUS TOTYYHM:

Alii=§—il:
U

HOM

AQi:\/é'

o=

Haitnem nmaagenue nanpsbkenus Bo Beet JIDII:

S1:Zuni, S2:Zip  Ss-Z3  SaZip
U U U

HOM HOM HOM HOM

QA_QB:

HNJIN

U,Up)U,n=35 ';11 +3, ‘Zzz + 353 '123 +3S, 'Z;B'
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B nonyuenHoe BbIpak€HUE MOJCTABUM 3HAYECHUS TOKOB YYACTKOB:
U,Ug)U,y=S1Za1+(S1-S4) Z1p+(S1—S,0 —S.2) Loz +
+ (§1 - §Hl - §H2 - §H3) ) ZSB
BeimonauM npeo6pa3zoBaHus:
U YUp) U, =S (Za1+Z1y+Zy3+2Z3)— S, (Lyy +Z s +2Z3p) —
—Su2 (Zas+Z3p) —Suz-Zsp
CyMMBI CONTPOTUBIICHUM MPEJICTABIISIOT COO0M COMPOTHUBIICHUS:

(;;I +;Iz +Z;3 +Z;B) = Z;B; (ZIz +;;3 +Z;B) = ZIB:(Z}} +Z;B) = Z;B

BripaxkeHre MokeM 3amucaTh CISAYIOIUM 00pa3oMm:

* * * * - 3 .
=51 Zap =S Lip~Su2 'ZzB_§H3';3B:§1'ZAB_Z§Hi Lig

HOM 4 & L
i=1

(QA_L_JB) ‘U

B HOJIyquHOM BBIpa)KeHI/II/I TOJBKO OJHA HCHU3BCCTHAasd BCJIMYMHA — MOIII-
HOCTb HepBOFO T'OJIOBHOTI'O yqaCTKa:
3 *
ngi ';iB

=S, =S, = (QA_L_JB) U om 4 i=l

S

~ronl * *
Z AB ; AB

Ecnu 661 MBI onpenensinn naaenue HanpsbkeHus (U —U , ) ¥ BBINOTHUIN
aHAJOTUYHBIE TpeoOpa3oBaHUs, TO HAILIM Obl MOIIHOCTH BTOPOrO T'OJIOBHOTO
ydacTKa:

S -2,
S _ (QA_QB) 'UHOM + E_Hi =

Sronl — §1 = §Al - ;ZB ;ZB

[Ipu n Harpy3kax:

N
*

n
§Hi "£iB
Sron =91 =51 = Uas) Yo +47L

*

Zws Zws
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N

n *
SHi TE|
:(L_JB_L_JA)'U ':1_ A

HOM 1
* + *
Z g Z g

S

~ron2 —

§4 = S3B

[IpaBUIBHOCTH MOJTYYEHHBIX PACUETOB MOIATBEPIKAAECTCS BBIOJIHEHHEM Oa-

JJaHCa MOIIIHOCTH — PaBCHCTBOM HpOH3BCI{CHHOI>i 51 HOTpC6H€HHOfI MOIIIHOCTHU:
n
§FOJ‘Il + §r0n2 = Z§Hi
i=1

3HAYCHUS YaCTH MOIIHOCTEH YYacCTKOB IOJYdYaTCs OTPHUIATEIHHBIMH, T.C.
OHHM UMEIOT 00paTHOE HAIIPaBJICHUE 110 OTHOIICHHUIO K IPUHSATOMY.

B o0meMm cirydae pacder pexuMa CeTH ¢ JIBYXCTOPOHHUM ITUTAHHEM TTPOU3-
BOJUTCS B KOMILIEKCHOM hopme. Ho BO3MOKHEI CIIETYIOIINE YaCTHBIC CITyYau:

B ongnopoanoii JIDIT otHomrenue X/ Rj y4acTKOB OMHAKOBO 110 BCEH JTHHE
JIDII. O603HaunM 310 OoTHOIIEHHEe OykBoM M. [[ns takoit JIDII peakrtuBHOE co-

IMPOTUBJICHUC YUYACTKOB MOKHO BBIPA3UTh aKTUBHOC - Xi = Ri'm.

Torna:

n % n . n .

Z§Hi Lig Z§Hi ‘(Rig — 1 Xip) Z§Hi ‘Rig -1 jm)
§ron1 = §1 = §A1 == * == . == - =

Z,g (Rag — X z5) Rug (1= jm)
Z§Hi ) RiB Z PHi ) RiB Zin ) RiB
_ =l _ =l ] i=1
Rap AB Rap

Takum 00pa3oM, aKTUBHBIE U PEAKTUBHBIE MOIIHOCTH TOJIOBHBIX YYaCTKOB
PAaCCUMTHIBAIOTCS HE3aBUCUMO JPYr OT Jpyra MO aKTUBHBIM COINPOTHUBIICHUAM
YYaCTKOB.

Onunoponnas JIDII ¢ oquHAKOBBIM CE€YEHUMEM MPOBOAOB Ha yuyacTkax. [[ns

takoi JIDII BelpaskeHue 3anuIIeM TakuM 00pa3oMm:

n n n N

Zpﬂi R ZQHi Rig ZPHi 1ol ZQHi Ty lig

S om=91=S 51= L + ] =1 =14 + ] i=1 =
AB RAB ro . IAB rO . IAB
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n
ZPHi 'IiB ZQHi 'IiB
_ i= + J i=1
IAB IAB

Takum oOpa3oM, aKTHBHBIE U PEAKTUBHBIC MOIIHOCTH T'OJIOBHBIX YYaCTKOB
PACCUYUTHIBAOTCS HE3aBUCUMO JIPYT OT JIpyra MO JJIMHAM YYacCTKOB.
Onnopopnnas JIDII u oguHakoBBIN cos@ Harpy3ok. [nsa takoiut JIDII BeIpa-

ZKCHUC 3aIINIICM TakK:

n

n
2. P.i R > P.i-t9¢-Rig
P +] =12 + j= = + jP., -t
ronul JQronl RAB J RAB ronl J roal g(P

Takum oOpa3oM, peakTHBHBIE MOILIHOCTH TOJIOBHBIX YYaCTKOB MOXHO pac-
CUUTBIBATH 110 AKTUBHON MOIIIHOCTH 3TUX YYaCTKOB.

3aoanue:

3aoaua Nel

JIns cxembl ceTH, NPUBEICHHBIM HAa PHUC. 5, BBIIOJHUTH PacueT IOTOKOB
MOIIHOCTH, IMOTEPh MOIIHOCTH U NAJCHUN HAIPSIKCHUN B JIMHUAX, HAIIPSKCHUN B
y3JIaX, B TOM YMCJIE Ha IIMHAX BTOPUYHOTO HAMPSKEHUS MOJACTaHIMU. McxoaHas
uH(popMaIus 0 mapameTpax CXeMbl CETH U Harpy3kax y3J10B, HAMPsDKCHUsS Ha IIH-
Hax UCTOYHHUKA NMUTAHUS A mpuBeacHa B Tadm. 5.1,

Pe3ynbTaThl pacyeToB MPEACTaBUTH B BUJIE CXE€Mbl C HAHECEHHBIMU Ha HEe
MMOTOKaMHA MOIIHOCTH B HAayaJie ¥ B KOHIIE KaXJOTO y4acTKa, HANPSIKECHUSIMH BO

BCEX y3Jax.

2% S

Pucynok 5.2 — CxeMa 3aMKHYTOM CETH

Tabnuna 5.1 — Micxognas nHbopmMaius o mapameTpax CXembl U pekuma
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Harpysku B

[
[
= y3aax (MB-A) | Hamp
= CevyeHus MpoBoO10B VIACTIOB CeTH Tun u Mmour- 1 koI UIH- | sKe-
= JJTHHBI (KM) HOCTH
Py TpaHC(l)OpMaTO- C€HTbI MOIII- HHUeE
§- poOB HOCTH Ua,
B
S A-1 1.2 A2 Sl(lpcos S;(/pco K
1 2
AC—240/32| AC—240/32 | AC—240/32 45 5
1 40 18 50 TP — |7o5 | 120
40000/115/10,5/105 | 0,95 |0.92
AC—240/32| AC—120/19 | AC—240/32
2 38 25 40 TP A1
40000/115/10,5/105 | 09  |0.95
AC-185/29| AC—185/29 | AC—185/29
3 28 15 32 TP ST
25000/115/10,5/10,5 | 0,95 | 0.9
AC—240/32| AC—240/32 | AC—240/32
4 40 20 40 TrAE S 10
25000/115/10,5/10,5 | 0,94 |0,95 !
AC—240/32| AC—240/32 | AC—240 /32
5 45 30 50 T R R RTY:
40000/115/10,5/10,5 | 0,92  |0,95
AC—240/32| AC—240/32 | AC—240/32
6 50 30 60 v | 93
40000/230/11/11 0,92
AC—240/32| AC—240/32 | AC—240/32 100 | 80
7 60 30 50 oy “or |nos 12375
63000/230/11/11 | 0,95 |0,94 !
AC—240/32| AC—240/32 | AC—240/32 o5 a3
8 45 25 60 AL — | — | 239
63000/230/11/11 | 09 |0.93
9 AC—300/39 |AC—300/39 |[AC-300/39 TPALIE- 100 |10 |
60 40 70 100000/230/11/11 | 092 | 0.95
AC—240/32 |[AC-185/29 |AC—240/32 TPJIH- 4z 50
10 30 20 40 40000/115/10,5/10, | —— — 118
c 09 | 0,9
AC-185/32 |[AC-120/19 |AC-185/32 TPJIH- 38 v
11 28 18 32 25000/115/10,5/10, | —— | —— | 117,5
c 0,95 | 0,93
AC—240/32|AC—240/32 |AC—-240/32
1o TP/ILH- 0 |8 | L
56 28 44 63000/230/11/11 | 093 | 0,92
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AC—-300/39 |AC-240/32 |[AC—-240/32 100 87

TPALH- 2
13 50 30 60 63000/230/11/11 | 004 | 09l | =
y AC-300/39 [AC-240/32 |[AC—300/39 TPIIITH- 100 120 -
80 40 70 100000/230/11/11 | 095 | 0,92
Konmponsnuie gonpocul:
1. Kakue ceru Ha3zpiBaroTCs 3aMKHYThIMU? Haz0BUTE BUIBI 3aMKHYTHIX
cetedl. B uem ux npeumyuiectso?
2. UTo NOHMMAIOT MO/ pPACYETHOM HArpy3KOM y3Jia 3aMKHYTOM ceTu?
3. Ha kakux ycinoBHSIX OCHOBAHO BBIPAXEHHE IS pacyeTa pacrpeaere-

HUS MOIITHOCTEH B JIMHUU C JIBYCTOPOHHHUM ITUTaHKEM? 3aIlUIIUTE 3TO BBIPAKCHUE
B O0IIIEM BU/IE.

4, B kakux ciy4asx B JIMHUM C ABYCTOPOHHUM THUTAHUEM TOSIBIISETCS
YpaBHUTEIIbHAS MOIITHOCTh?

5. MoeT J¥ B CETH C JABYCTOPOHHHM ITMTAHHEM ITIOTOK PEaKTUBHOMN

MOIIHOCTHU OBITh HaIrpaBJICH HABCTPCHY IMOTOKY aKTUBHOU MOI]_IHOCTI/I?

6.  Yto Takoe ToUKa MOTOKOpA3Jena U Kak OHa BeIOupaercs?

7. KakoBbl 0COOEHHOCTH ITpaBUIa MOMEHTOB ISl OJJHOPOAHOU ceTu?

8. Kak yTo4HUTh NOTOKOpACIPEEIEHUE C YYETOM ITIOTEPH MOIIHOCTH?

Q. Kak BBINONHSETCS pacyeT pekuma JUHUU C JABYCTOPOHHHMM IMUTAHMU-

€M, €CJIM TOYKH MOTOKOpa3jesia Mo aKTUBHOM M PEaKTHBHON MOIIHOCTSIM HE COB-
majaroT?
10. Kak mpoBepuTh MPaBUIBLHOCTh pacdyeTa TOKOB B JJUHUU C JIBYCTOPOH-

HUAM IUTAHHUEM?

Pexomenayemas iureparypa
OcHoBHast
1. KobGeneB A.B. Pexxumbl paGOThl JIEKTPOIHEPTETUUCCKUX CUCTEM [DJIeK-
TPOHHBIN pecypc] : yueOHoe mocodue s 0akalaBpOB M MaruCTPOB HANPABICHUS

«9nexrposnepreruka» / A.B. Kooenes, C.B. Koueprun, E.A. [leuarun. — Dnek-
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TPOH. TEKCTOBbIE AaHHble. — TamO00B: TamMOOBCKMI rOCY1apCTBEHHBIN TEXHUYE-
ckuii yauepcuter, ObC ACB, 2015. — 80 ¢. — 978-5-8265-1411-5. — Pexum
noctyma: http://www.iprbookshop.ru/64564.html

2. Pycuna, A. I'. baiaHchl MOIIIHOCTH 1 BBIPAOOTKH 3JIEKTPOIHEPTUU B DJICK-
TPOIHEPIreTUUECKON cUcTeMe : yueOHO-MeTonuyeckoe nocooue / A. I'. Pycuna, T.
A. ®umunnoa. — HoBocubupck : HoBocuOupckHii rocy1apcTBEHHbBIN TEXHUYE-
ckuii yauBepcuteT, 2012. — 55 ¢. — ISBN 978-5-7782-1935-9. — TekcT : amek-
TPOHHBIN // DnexTpoHHO-OubInoTeyHast cucrema IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/45078.htm

3. AnannueBa, C. C. AHanu3 AJIEKTPOIHEPTETUUECKUX CETeH M CHCTEM B
npuMmepax u 3anadax : yueoHoe nocobue / C. C. Ananuuena, C. H. Illemor. —
ExarepunOypr : Ypansckuii dhenepanbubiii yausepcutet, 9bC ACB, 2016. — 176
c. — ISBN 978-5-7996-1784-4. — TeKkcT : AJIEKTPOHHBIH // DIEKTPOHHO-
OubIMoTEeYHas cucrema IPR BOOKS : [caifT]. — URL:
http://www.iprbookshop.ru/65910.html

JdomosiHUTEILHASA
1. KopotkeBuy, M. A. DKcrutyaTaius 3JIeKTPUUYECKUX ceTel : yueOHuk / M.
A. KopotkeBnu. — MuHck : Beimmiimas mkona, 2014. — 351 ¢. — ISBN 978-
985-06-2397-3. — TekcT : ANEeKTPOHHBIHN // DNEKTPOHHO-OMOINOTEYHAS] CUCTEMA

IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/35574.html
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Ilpakmuueckan paboma Nob

Tema: DneMeHTHI IPOSKTUPOBAHUS IIEKTPUUECKUX CETEH

Ilenws: ipnoOpecTH HABBIKM BHIOOpA DJIEMEHTOB M MPOEKTUPOBAHUS DJICK-
TPUYECKUX CEeTel

3uanun u ymenus, npuoopemaemole 00y4aOUUMCca 6 pe3yiomame

0CBOCHUS MEMbL:

CryneHt OyAeT 3HaTh:

OCHOBHBIE 3Talbl MPOSKTUPOBAHUS IIEKTPUUECKUX CETEH

CryneHt OyAeT yMeTh:

000CHOBBIBAET BHIOOP MapaMeTPOB IEKTPOOOOPYIOBAHUS CUCTEM DJIEKTPO-
cHaOXXeHUSI OOBEKTOB, YUNUTHIBAS TEXHUYECKUE OTPAHUUYCHUS, BHIOMPAET TUTIOBBIC
MIPOEKTHBIC PEIICHUS CUCTEM DJIEKTPOCHAOKEHUSI 00BEKTOB

®opmupyembie komnerenmun: [1K-1, TTK-2

AKmyansHocms mempl: IPUOOPETACT MOHNUMAHUE B3aUMOCBSI3H 337a4 MPO-

CKTHUPOBAHUA U 3KCILTYyaTallUN CUCTCMBbI 3J'I€KTpOCHa6)K€HI/I$I 00BeKTa

Teopemuueckasa yacmo:

B TexHudeckoM 3aJaHUM Ha MPOCKTHPOBAHUE OOBIYHO MPUBOAATCS MOIIHO-
CTH Harpy30kK ¢ yKa3aHHEM COCTaBa MOTPEOUTEINCH 10 KaTeTOpUsiM HaIKHOCTH UX
AIIEKTPOCHA0KEHUS, HanOosee XapakTEepHbIE CYyTOYHBbIE I'papUKU HArpy30K WIIU
BpEMsI MCTIOJ30BaHUS HAWOOJbBINECH HArpy3KH B TOJy, BTOPUYHOE HAIPSKECHUE
MOJICTAaHIIMMA. WX PACTIONO0KEHUE OTHOCUTENBLHO JAPYT JIpyra U BO3MOXKHBIX UCTOY-
HUKOB MUTaHUS, yKa3aHUs O BO3MOXKHBIX MYTSX JajJbHEHUIIEro pa3BUTHS ceTu. B
psize ciaydaeB 3aJlaHhe Ha MPOEKTUPOBAHHUE COACPKUT yKazaHUs O Iiesecoobpas-
HOCTH MPUMEHEHHMSI T€X UM UHBIX CPEJCTB YIPABICHUS PEKUMAMU CETU B CBSI3H C
HaJIMYKMEM B CYLIECTBYIOIIEH CHUCTEME ONPENEIECHHBIX aBTOMATHYECKUX YIPaBIIs-
IOIUX YCTPOMCTB U CUCTEM.

B npouecce npoekTUpoBaHKs HA OCHOBAHUM UCXOAHBIX JAaHHBIX, UMEIOIIHX-
Csl B TEXHUYECKOM 3aJJaHUU, BHIOMPACTCSI HOMUHAIILHOE HAMPSIKEHUE, PAllMOHATb-
Hasi CXeMa CETH, CEUYEHUs MPOBOJOB M KaOesel JTuHUN, 00pa3yIoluX CETh; OMpe-
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JIeNIAeTC MOIIHOCTh U YHCIO TPaHCPOPMATOPOB WM aBTOTpaHCHOpPMATOPOB Ha
HOJICTAHIUAX; Pa3padaThIBAIOTCS CXEMBbI UX DJIEKTPUUYECKUX COCAMHEHUH; OLleHU-
BaeTCs HEOOXOAMMOCTh YCTAaHOBKM Ha TMOJCTAHIMSAX HCTOYHUKOB PEaKTUBHOMN
MOIIIHOCTA M HUX HauboJjiee SKOHOMHYHOE pa3MEIICHUE; ONpPEACIsIOTCI CPeaCcCTBa
peryIupoBaHUs HANPSKEHHUSL.

B mactosmiee Bpemsi B MpakTHUKE MPOCKTUPOBAHUS SICKTPHUECKUX CeTeH
NPUMEHSAETCS METOJ BAapUAHTHOTO COMOCTAaBJICHMS Ha OCHOBE OMpPENEICHUS MpH-
BEJICHHBIX 3arpar. llpeamonaraeMbie BapHaHTBI COOPY>KEHHUS CETH MOTYT OTJIH-
YaThCsl HOMHHAIBHBIM HamNpsOKEHUEM, KOH(UTYypalled CXeMbl, UMETh Pa3HyIo
HAJIe)KHOCTh DJICKTPOCHAOKEHUSI MOTpeOUTeNell B TeX CilydasiX, KOrja 3TO BO3-
MO>KHO, HO JIOJDKHBI OBITh TEXHUYECKH OCYIIECTBHMBI U YAOBIETBOPSATH HEOOXO-
JUMBIM TpeOOBaHUSAM. TOJBKO TaKHE BapHUaHTHI JIEKTPUUECKOM CETH MOMJIEeKAaT
JanpHeHIeMy SKOHOMUYECKOMY aHaju3y C IIeTbI0 BBISBICHUS Hauboyee pamuo-
HaJIbHOTO M3 HHUX, IPUYEM KPHUTEPUEM [UIsl OLIEHKM HamOoJiee LEeIecoo0pa3HoOro
BapHaHTa SBJSETCS MUHUMYM NPUBEIACHHBIX 3aTpaT. Ecnu ke pasiuuue B npuBe-
JICHHBIX 3aTpaTax COMOCTABJISIEMBIX BAPHAHTOB JISKHUT B MIPEJIEIax TOUHOCTH 3aja-
HUSI UCXOJTHBIX JAHHBIX, TO JJISl OKOHYATEIHHOTO PEUICHHs] MTPUHUMAIOTCSI BO BHH-
MaHHE JOIMOJHUTEIbHBIE XapaKTEPUCTUKU BApUAHTOB, @ UMEHHO YCJIOBHSI IKCILTY-
aTaluy CETH, BO3MOXHOCTD €€ TabHEHIIero pa3BUTHsl, HAIUYHUS CPEN BapUaHTOB
cetu ¢ 0oJyiee BHICOKMM HOMUHAJIBHBIM HaIpsDKEHUEM, HE0OXOIUMbIE CPEICTBA pe-
TYJIUPOBAHUS HAMPSOKCHHsI, HAUOOJIee MpocTasi BO3MOKHOCTh BBEACHHS JOTIOTHH-

TCJIbHBIX CPCACTB aBTOMATU3alIWN CCTU 1 MHOI'OC IPYyToOcC.

3aoanue:

3aoaua Nel

3ajaHa cxeMa ceTH, IpuBeieHHas Ha puc. 6.1 VMicxoaHble JaHHBIE MO y4acT-
KaM CETU U O Harpy3kax npuBeeHbl B Ta0. 6.1

TpebyeTcs:

1. OnpenenuTh MOTOKM MOIIHOCTA Ha y4acTKax ceTh 0e3 yuyera MoTeph

MOIIHOCTH, I10JIaras, 4To CCTb OJHOpPOAHA.
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2. BBI6paTB HOMHWHAJIbHBIC HAIIPAKCHUA IJIS KAKIAOI'0 y4aCcTKa CCTHU 110 O-

HOH M3 OMITUPUICCKUX (1)OpMy.TI, 10 30HaAM 3KOHOMHWYCCKNX HOMHWHAJIbHBIX HAIIPs-

KEHUM U Mo TabJMLaM, XapakTEepU3YIOLUM MPOMYCKHYIO CIOCOOHOCTh U Aallb-

HOCTb MEPENAYM JIMHUMN Pa3HBIX HAIPSKCHUMU.

3. BoiOpath 4nciI0 ¥ MOIIHOCTH TPaHC(HOPMATOPOB HA MOJCTAHITUSX.

4. Ha Bcex ydacTkax OIpPEIEIUTh CEYEHHUS MO0 SKOHOMUYECKON IIOTHOCTH

TOKa.

5. IlpoBepuTh BHIOpaHHBIE CEUYEHMS IO YCIOBHSIM JTOMYCTHUMOIO HarpeBa B

IIOCJIEaBAPUMHBIX PEKUMAX.

PGBYJILT&TBI pacucToOB IIPCACTABUTHL B BUAC!

1) cTpyKTYpHOIl CXeMbI CETH C pe3yJibTaTaMH pPacyeToB MO BhIOOPY mapa-

METPOB CETH;

2) Tabmn. 6.2 u 6.3

Pucynok 6.1 — Cxema cetn

Tabmmma 6.1 — VicxonHbple JaHHBIE 10 JJIMHAM JIMHUHN U TI0 HAarpy3Kam

JIUIMHBI YY4aCTKOB, KM

Harpy3ku y3i108, MB-A

Howmep Ba-
pHAHTA

A-1|1-2 |A-2|2-3|2-4| & S S S,

1 |50 | 35 | 70 | 30 25 | 80+j50 | 30+j15 | 42+j17 | 20+j10
2 | 75 | 30 | 55 | 28 23 | 85+j40 | 42+j18 | 30+j20 | 23+j17
3 | 8 | 38 | 58 | 32 20 | 90+j45 | 29+j17 | 40+j15 | 24+j10
4 70 | 40 | 60 | 36 19 | 92+j38 | 35+j14 | 50+j18 | 19+j8
5 | 90 | 45 | 100 | 38 21 | 98+j44 | 38+j14 | 45+j20 | 28+j16
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6 | 74 | 42 | 58 34 27 [101+j50 | 50+j25 | 28+j14 | 25+j12
7 82 | 48 60 37 26 | 94+j40 | 55+j19 | 30+j15 | 26+j13
8 76 | 37 65 40 23 |108+j60 | 49+j20 | 40+j18 | 30+j15
9 87 | 42 62 32 18 | 86+j35 | 50+j25 | 39+j19 | 23+j16
10 | 65 | 30 | 76 30 16 | 95+j47 | 39+j20 | 46+j17 | 18+j10
11 | 36 | 15 42 19 12 | 45+j19 | 23+j14 | 14+j7 4+j2
12 | 38 | 18 32 20 16 | 38+j14 | 20+j10 | 125+j4 | 643
13 | 30 | 20 | 46 16 11 | 35+j17 | 19+j8 | 14+j5 7+j4
14 | 35 | 28 | 40 17 14 | 48+j20 | 16+j8 | 16+j8 | 52+j2,8
15 | 44 | 25 30 19 12 | 45+j20 | 224j9 | 17+j5 | 4,2+j1,8
16 | 50 | 30 | 45 21 15 | 41+j19 | 20+j8 | 15+j7 | 6,8+3
17 | 37 | 19 | 40 18 14 | 44+j20 | 2149 | 114j4 | 6,4+2
18 | 52 | 17 38 20 16 | 39+j13 | 27+j9 | 13+j6 | 55+j3
19 | 44 | 22 | 42 16 12 | 40+j20 | 24+j12 | 155+j4 | 4,5+j1,5
20 | 48 | 25 45 17 13 | 47+j18 | 22+j7 16+j5 | 5+j2,5
Tabmuua 6.2 — Pe3ynbTarsl pelieHus 3a1auu
Howmep yuacTka
2-3
IHapametp
A-1 1-2 A-2 (oaHoii 1e- 2-4
11070

PacueTHbill TOK, A

2
PacuetHO€E ceuenue, MM

CrangapTHOE ceueHue,

2
MM

Tabnuna 6.3 — Pe3ynbTaTsl IPOBEPKH CEUCHUI MTPOBOJIOB MO HATPEBY

Homep

y4acTKa

JonycTumblii
TOK I10

HArpeBy ISt

Tok, A, B pexknme

HOPMAJILHOM

nocJjieaBapuitHOM NMPH OTKJIIOYEHUHU

yJacTka
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BbBIOPAHHOTO 2-3
ceueHus, A A-1 1-2 A-2 | (ogHoii | 2-4
nemnu)
A-1
1-2
A-2
2-3
2-4
3aoaua Ne2

3anana cxeMa snektpudeckoit cetu 10 kB, npuBenennas Ha puc. 6.2 J{nuHsl

YYaCTKOB CETH, HAarpy3Kd NpHUBEACHbI B TaOJL.

19. Bpems wucnosib30BaHusd

HanOoNIbIKX Harpy3ok npusath 1, =5100 u, 7., =4200 u, 7, =3500 4,

T

H

30BaBIINMCh METOAOM SKOHOMHUYECKOM IMIOTHOCTHU TOKA.

Pucynok 6.2 — Cxema cetn 10 kB

Tabnuma 6.4 — VicxonHble JaHHBIE 10 JJIMHAM JIMHUHN U TI0 Harpy3Kam

o1 =155 =4500 4. BeiOpath ceueHus NPOBOAOB AJIS yYaCTKOB CETH, BOCIIONb-

- = JIIMHBI JIUHUH, KM Harpyska, MB-A
o =
= S S S S S S
S E|A1|12]23 14|45 ; 2 : ;
S COS¢, | COS@, | COS@, | COSp, | COS@s
s 2 e |2 o8 0e 0l e e
0,9 0,92 0,92 0,95 0,69
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) 4 5 1 1 0,7 0,2 0,2 E ﬂ
0,95 0,95 0,87 0,9 0,92
0,6 0,4 0,3 0,6 0,2
31623 > | 09 | 09 | 088 | 092 | 09
sl s 3l | os[os [0z [ 05 | o2
0,95 0,9 0,9 0,87 9
s |21 | o5 04 03 | 0a [ 0s
0,92 0,9 0,95 0,92 0,95
A , | 04 | 03 | 02 | 05 | 02
0,92 0,9 0,9 0,89 0,95
28 [P [P PO [P PO CER 2 B pOERY T}
0,92 0,93 0,9 0,95 0,95
s |6 |3 , | 06 [ 05 [ o1 [ 05 |03
0,95 0,9 0,92 0,92 0,89
0,8 0,4 0,3 0,4 0,3
d 4 3 2 2 0,95 0,95 0,93 0,9 0,93
s 12 5| 2| & &z ed 0
0,93 0,89 0,9 0,87 0,9
Tabnuia 6.5 — Pe3ynbratsl penieHus 3a1aun
Homep Tox yuact- PacuerHnoe CranaaprHoe | JlonycTUMBIH
ceueHue, ceueHue, TOK 10 HArpe-
y4acTka Ka, A 2 2
MM MM BY, A
A-1
1-2
2-3
1-4
4-5
3aoaua Ne3

Onpenenuts ceyeHusi NPOBOJIOB YYacCTKOB ceTu HampsbkeHnuem 10 kB, npu-
BEJICHHOW Ha puc. 6.3, Mo JOMyCTUMON NOTepe HampsikeHus, paBHou 6 %. Un-
dbopMmarus 0 AMTMHAX YYaCTKOB CETH M HArpy3Kax B y3/ax IMpelacTaBieHa B TaOIl.

21. Y aenpHy0 NPOBOJAMMOCTS MaTepHaa IPOBOJIOB MPHUHATE Y = 32

M

—
OM-MM
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PacueTsl BBINOJHUTH IJI1 YCJIOBUS: CCUCHUS IMPOBOJOB OJJMHAKOBBI Ha BCEX

y4qaCTKaxX CCTHU.

Pucynok 6.3 — CxeMma cetu

Tabnuia 6.6 — Mcxoguble TaHHBIC M0 JJIMHAM YYaCTKOB CETH U IO HArpys3-

Kam
Homep JJIMHBI Y4aCTKOB CeTH, KM Harpyskn, MB-A
BapHaHTa A-1 1-2 2.3 S, S, S,
1 5 4 2 0,8+j0,4 | 0,5+j0,2 | 0,7+j0,3
2 7 1 3 1,5+j0,8 1+j0,4 0,8+j0,4
3 5 6 2 0,7+j0,3 | 0,6+j0,2 | 0,5+j0,2
4 5 3 4 1,2+j0,6 | 0,9+j0,4 | 0,4+j0,1
5 4 4 2 0,9+j0,5 | 0,6+j0,3 | 0,7+j0,3
6 6 4 2 1,6+j0,4 | 0,7+j0,4 | 0,3+j0,1
7 5 3 2 1,2+j0,5 | 0,6+j0,2 | 0,5+j0,2
8 2 5 1 0,9+j0,4 | 0,5+j0,2 | 0,4+j0,1
9 5 3 2 0,7+j0,3 1+j0,4 0,3+j0,1
10 2 4 5 0,8+j0,5 | 0,5+j0,2 | 0,5+j0,1
Konmponwnvie éonpocut:
1. Kakue mapameTpsl SBJISIFOTCS PEIIAOIIMMH TTPH BEIOOPE HOMUHAIBHO-
r'O HaIPSKEHUS TUHUH?
2. Uto mpencraBistor coO0i SKOHOMHYECKHE OOJACTH HOMHHAIBHBIX
HaIpsKeHUN?
3. KaxoB ¢u3ndeckuii CMbICIT SKOHOMHUYECKOU IIOTHOCTU TOKa?
4, Hcxons u3 Kakoro pekuma BBIOMPAIOT CEYEHHS MO SKOHOMUYECKOMN

INIOTHOCTU TOKaA: pCKUMa HanOOIBIINX Harpy3okK, HAaMMCHbIINX HAI'PY30K, I10-

cieaBapuiiHbIX pexxuMoB? [Touemy?
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S. B kakux kKoopAuHaATax CTPOSATCS SKOHOMHYECKHE WHTEPBAJIbI HArpy-
30K?

6. [Touemy M Kak 3KOHOMHYECKAsl IUIOTHOCTh TOKAa 3aBHCHUT OT BPEMEHU
HCTOJIb30BaHUs HAauOOIbIIIeH HArpy3Ku?

7. JIns Kakux peKMMOB IPOU3BOJUTCA MPOBEPKA CEUEHUN MPOBOJIOB IO
HarpeBy? [louemy?

8. JIJist KakuX ceTeil MedueHre MPOoBOjia BEIOMPAOT 10 IOMyCTUMOM MOTE-
pe Hanpsbkenus? [ouemy?

9. KakoBa mociie1oBaTeIbHOCTh BBIOOpA MPOBOJIHUKOB JIMHUM MO JOITY-
CTUMOM MOTEPE HANIPSKEHUS?

10. Kakue AOMOTHUTENbHBIC YCJIOBHUS MPUMEHSIIOTCS MPU BBIOOpE MPO-
BOJTHUKOB MO JOMYCTUMOW noTepe HanpsibkeHua? KakoBbl 0071acTU UX UCTOB30-
BaHU?

11. B 4em ocoOeHHOCTH BhIOOpaA CEYEHUN MPOBOAOB MO JOMYCTUMOM MO-
Tepe HAIPSHKEHUS B PA3BETBIICHHBIX CETAX?

12. KakoBa 3aBUCMMOCTh MHJAYKTUBHOT'O COMPOTHUBJICHUS ITPOBOJIOB OT UX
ceyeHus?

13. Kakue HauMeHbIIHE CEYEHHS aTIOMUHHEBBIX M CTAJICATIOMHHEBBIX
MPOBOJIOB JIOMYCKAIOTCSl MO YCJIOBUIO MEXaHUYECKON MPOYHOCTU MJisi JIMHHUU
HarnpsbkeHueM Boie 1 kB?

14. Ot yero 3aBUCHUT AOMYCTUMBII TOK MO HArpeBY JIMHUM 3JIEKTpONepe-
nayuu?

15. Yem 00ycClIOBIEHO OrpaHUYEHNE HAUMEHBIIUX JOMYCTUMBIX CEYECHUMN
npoBoaOB JInHKUM HanpsokeHud 110 kB u Beime?

16. Kakomy ycCIOBUIO JTOJDKHBI yIOBIETBOPSITH IPOBOJA BO3MYIIHBIX JIH-
HUI C yYETOM BO3MOKHOCTH MOSIBJICHUS KOPOHBI?

Pexomenayemas Jureparypa
OcHoBHas
1. KobGener A.B. Pexxumbl paOOThl JIEKTPOIHEPTETUUECKUX CUCTEM [DJeK-

TPOHHBIN pecypc] : yueOHoe mocobue st 0akagaBpoOB U MaruCTPOB HAMPABJICHUS
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«9nexrposnepreruka» / A.B. Kobenes, C.B. Koueprun, E.A. [leuarun. — Dnek-
TPOH. TEKCTOBBIE AaHHbIE. — TamO00B: TamMOOBCKMI rOCyIapCTBEHHBIN TEXHUYE-
ckuil yauepcutet, ObC ACB, 2015. — 80 c¢. — 978-5-8265-1411-5. — Pexum
nocryma: http://www.iprbookshop.ru/64564.html

2. Pycuna, A. I'. banaHcbl MOIIHOCTH U BBIPAOOTKH 3JIEKTPOIHEPTUHU B DJICK-
TPOIHEPIeTHUECKOU cucTeMe : yueOHo-meTonnueckoe nocooue / A. I'. Pycuna, T.
A. ®unmunmoa. — HoBocubupck : HoBocuOupckuii ToCy1apCTBEHHBIN TEXHUYE-
ckuii yausepcuret, 2012. — 55 ¢. — ISBN 978-5-7782-1935-9. — Tekcr : 3nek-
TPOHHBIN // DnekTpoHHO-OubaMoreunas cucremMa IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/45078.htm

3. ®aneena, I'. A. IIpoekTupoBaHHe pacHpeaeaIuTeIbHbIX AIEKTPUUECKUX
ceteil : yueOHnoe nocobue / I'. A. daneesa, B. T. ®enun ; non penakmmeit B. T.
®enquH. — Munck : Bemmiimas mxkoia, 2009. — 365 ¢. — ISBN 978-985-06-
1597-8. — Tekct : 3MeKTpOHHBINA // DnexkTpoHHO-OMOMMoTeuHas cucrema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/20124.htmi

JlomoJiHMTEIbHASA:

2. KopotkeBuu, M. A. DKcrutyaTaius 3JIEKTPUUECKUX CeTel : yueOHuK / M.
A. KopotkeBud. — MuHck : Beimiimas mkomna, 2014, — 351 ¢. — ISBN 978-
985-06-2397-3. — TekcT : 3NMeKTPOHHBIHN // DIEKTPOHHO-OMOIHOTEYHAs cHCTEMa

IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/35574.htmi

Ilpaxkmuueckaa paboma Ne7

Tema: PerynupoBaHUe HAIIPSKEHUS B AJICKTPUYCCKUX CETIX

Ilenwv: W3yunTh CPENICTBA PETYIUPOBAHUS HAMPSDKCHUS B PACTIPEICITUTEIb-
HBIX CETAX

CryneHt OyAeT 3HATh:

CpEeICTBa PEryJIUPOBAHNS HANPSDKCHUS B CETH

CrygaeHt OyAeT yMeTh:
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ONPENEIATH NEUCTBUTEIBHBIC HANPSUKEHUS HA IIMHAX W OTKJIOHEHUS JEH-
CTBUTENBHBIX HAIIPSHKCHUM

®opmupyemblie komnerennuu: [1K-1, TTK-2

Axmyanbhocmes mempl: TONYUYCHHbIE 3HaHUS HEOOXOAMMBI Ui obecreue-
HUS TpeOYEeMOTro KauecTBa MEKTPOIHEPTUH U €r0 PETyJIUPOBaHUs

Teopemuueckaa yacmo:

Hanpspbkenue B y3max ceT IOCTOSIHHO MEHSIETCS M3-3a U3MEHEHUS Harpys-
KU, peXrMa paboThl UCTOUHUKOB MUTAHMS, CXEMBI CETH.

PexxuM HanpskeHul B 3JIEKTPUYECKOM CETU JOJDKEH OBIThb TAKUM, YTOOBI
obutn BeIMonHEHbI TpeOoBaHust ['OCT B OTHOLIEHMH JOMYCTHUMBIX OTKJIOHEHHI
HaIPsDKEHUS ISl QJIIEKTPOIPUEMHUKOB, KOTOPBIE MUTAKOTCS OT 3TOW CETH. 3HAue-

HHUS OTKJIOHCHMU HaAIIPAKCHUA YaCTO IIPCBBLIMIAIOT JOIIYCTHMBIC IIO CIICAYIOIINM

MPUYNHAM:
. OOJIbIINE TOTEPH HANPSIKEHUS B CETH;
. HEMPaBUIBHBIA BHIOOpP CEUEHUN TOKOBEAYIIMX 3JIEMEHTOB U MOIIHO-

CTH CHJIOBBIX TpaHC(HOPMATOPOB;

. HEIPABUWIIBHOE MOCTPOEHNUE CXEMBI CETH.

OueHpb YacTo 3TH NPUYMHBI BO3HUKAIOT MPU PA3BUTUU CETH, NPU €€ PEKOH-
ctpykuuu. [loaTroMy uToOBI OOECreunTh HEOOXOUMBIE OTKJIOHEHUS HANPSKEHUS
Ha [IMHAX AJIEKTPONPUEMHHUKOB CIEAYET MPUMEHSITh PEryJIMPOBAHUE HATIPSAKEHUS.

PerynupoBanueMm HamnpspKEHUsT HA3bIBAE€TCSl MPOLIECC U3MEHEHUSI HaIpsKe-
HUS B XapaKTEpHBIX TOYKAaX CETH C TMOMOIIBI CIIEIUAIBHBIX TEXHUYECKHUX
CPEICTB.

CniocoObl peryupoBaHusi HAPSHKEHUST BO3HUKIIM C BO3HUKHOBEHHEM 3JIEK-
TpUUYECKuX cereul. X pa3BuTHE NPOUCXOAUIO OT HU3LIMX YPOBHEW yIPABICHUS K
BbIcIIMM. CHauana MCIOJIb30BAJIOCh PETYJIMPOBAHUE HANPSKEHUS B LEHTpax IH-
TaHUs paclpeeUTEIbHbIX CETEN U HETIOCPEICTBEHHO Y MOTpeOUTENE U HA SHEP-
ro0jokax anekTpoctaHuuid. Celyac 3TH METOJbl PEryJIUPOBAHMS HAIPSKEHUS
Ha3bIBAIOTCS JIOKaIbHBIMU. [0 Mepe pa3Butus cereil 1 0ObEIUHEHUS UX B KPYII-

HbIE PHEPrOCUCTEMbl BOZHUKIIA HEOOXOIUMOCTh KOOPJIUHUPOBATH pabOTy JIOKAIb-
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HbIX MeT0oA0B. KoopauHupoBaHue OTHOCUTCS K BBICIIUM YPOBHSIM PETyJIUPOBAHUS
HaIpsKEHHUSL.

JlokanbHOE PEryarupoOBaHUE MOXKET ObITh IIEHTPATU30BAHHBIM U MECTHBIM.
[leHTpanu3oBaHHOE yIpaBJICHHUE BBIMOJHIETCA B LIEHTpax nutaHusi. MecTtHoe pe-
T'YJIUPOBAaHUE MPOBOJUTCA HEMOCPEJICTBEHHO Yy moTpebuteneil. PerynupoBanue
HaIpPsDKEHUS B IEHTPaX MUTAHUS IPUBOAUT K U3MEHEHHIO PEKUMA HAMPSKEHUS! BO
BCEH CETH, KOTOpas MUTAETCS OT HEero. MecTHOE peryJnpoBaHUE NPUBOJUT K U3-
MEHEHHUIO peXUMa HaMpsHKEeHUS! B OTPaHUYEHHOM YacTH CETH.

OBH

a)

OHH

Pucynok 7.1 — Cxema PIIH ¢ peaktopom

PaccmoTrpum npuniunuansayto cxemy ycrpoiictBa PITH ¢ peaktopom (puc.
7.1).

O6moTKa BeICIIeT0 HampspkeHus TpaHchopmaropa ¢ PITH coctout u3 aByx
qyacTel: HeperyJInpyeMoin Uil OCHOBHOM (@) U perynupyemoii (0).

Ha perynupyemoit yact 0OMOTKH UMEETCS Psifi OTBETBICHUN K HEMOBUX-
HbIM KOHTakTam 1, 2, 0, -1, -2. OTBeTBiAeHUs 1, 2 COOTphIe BKIIOYEHBI COTJIACHO
BUTKaM OCHOBHOUN 00MOTKH. [Ipu BkiItoueHHH OTBeTBiICHUHU 1, 2 k03 duImeHT
TpaHcopmanuu yBenuunBaercs. OTBeTBIeHHS —1, -2 COOTBETCTBYIOT YacCTH BUT-
KOB, KOTOPBIE€ BKIIFOUEHBI BCTPEYHO 1O OTHOIICHUIO K BUTKAM OCHOBHOW OOMOTKH.
Wx BKIIIOUEHHE TPUBOAUT K YMEHBIIICHUIO KO3 dUlIMeHTa TpaHCHOPMALIIH.

OCHOBHBIM BBIBOJIOM OOMOTKH BBICILIETO HAMNPSKEHUS SIBJISIETCS HYJIEBOM

BBIBO/. C Hero cHUMaeTCsa HOMHUHAJIBHOE HaIIPAKCHUC.
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Ha perynupyemoii yacT 0OMOTKHM €CTh Iepekioyaroniee ycrpoictso. OHO
COCTOUT M3 IOABUKHBIX KOHTAKTOB B U I, KOHTakTOopoB K1 u K2 u peakropa P.
CepeariHa OOMOTKM pEaKTOpa COEJIMHEHA C HEePEeryJUpyeMol 4acTbl0 OOMOTKH
BBICIIIETO HAMNpsDKEHUs Tpanchopmaropa. B HopmambHOM pexkume paboTel (6e3
NEPEKIIIOUEHUS) TOK Harpy3ku OOMOTKH BBICIIETO HANpsKEHUS MPOTEKAET uepe3
peakTop M pacupenenseTcss IOPOBHY MEXIy IMOJIOBUHAMU 00OMOTKHM peaktopa. Ilo-
TOMY MarHUTHBINA [TOTOK MaJl U MOTEPSI HANPSKEHUS B PEAKTOPE TOXKE MaJa.

[lepekintoueHus BBIMOMHSIOTCA cleayromuM obOpazoM. I[lpeamnonoxum, 4To
HEO0OXOIMMO MEPEKITIOUUTHCA ¢ OTBETBIEHUS 2 Ha oTBeTBiIeHHE 1. Jljig 3TOro oT-
KJrouaercs KoHTtakTop K1, mepeBoauTcest HOJBUKHBIN KOHTAaKT HAa OTBETBIICHUE | 1
BHOBb BKJItOUaercs KoHTakTop K1. B pesynbrarte aTux nercrteuil cekuus 1 - 2 oka-
3bIBAETCA 3aMKHYTOM Ha peakTop. 3HAYUTENIbHASI MHAYKTUBHOCTh PEAKTOpA Orpa-
HUYMBACT YPABHUTEIBHBIA TOK, KOTOPBI BO3HMKAET M3-332 HAJIWYMUS HAIPSIKEHUS
Ha cekuuu | — 2. 3arem oTkIto4aeTcss KOHTakTop K2, mepeBoauTcest MOaBHKHBIN
KOHTaKT I Ha OTBETBJIEHUE | U BKIItOUaeTcs: KoHTakTop K2.

PeakTop u Bce MOABMXKHBIE W HEMOJBH)KHBIE KOHTAKThI MEPEKIIIOYAIOIIETO
yCTpoiicTBa pa3zmeniatioTcs B 0ake Tpanchopmaropa. KontakTopsl nmomemarorcs B
OTIEJIBHOM KOKyxe. OH 3aJUT MacjioM U pa3MelleH CHapyxu Oaka TpaHcpopMma-
TOpa. TO 00Jeryaer peBU3HI0 KOHTAKTOB U CMEHY Maclia.

[lepexnrouaTeny ¢ peakTOpaMy PAcCUMTAHbl HA JUIMTEIBHOE NPOTEKAHHUE
TOKa Harpy3ku. Ho peakTop siBisieTcsl TSXKEIbIM UM TPOMO3JIKUM 3iemeHToM. [lo-
TOMY MEpEKIIIoYaloIIne ycTpoiicTBa TpaHchopmaTopoB HampsbkeHue 220 kB u
BBIILIC BBIMOJIHAIOTCS HAa AKTHUBHBIX CONPOTUBIEHUSAX. UTOOBI CHHU3UTH MOTEpU
AIIEKTPOIHEPTUU B TAKUX YCTPOWCTBAX, UX PACCUUTHIBAIOT HA KPATKOBPEMEHHYIO
paboTy. YCTpOICTBO MOMydaeTcs KOMIAKTHBIM, HO TPEOYET MPUMEHEHUsT MOLTHBIX
OBICTPOICHCTBYIONIUX MPUBOJOB. [IpUHIMI NEWCTBUS TAKUX YCTPOUCTB pacCMOT-
pUM Ha puUMepe aBTOTpaHcPopMaTtopoB HanpsbkeHueM 220 — 330 kB.

YerpoiictBo PITH aBToTpanchopmaTopa pacmoyioeHO B JIMHEHWHOM KOHIIC
00OMOTKM cpeaHero HampspkeHust (puc. 18.4). Ilpu TakoM pacnonoXeHUn yCTpou-

ctBa PIIH u3mensiercsa koadduiuueHT tpanchopmanumm Mexay OOMOTKAMHU BbIC-
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niero u cpeaHero Hampspkenuid. Koaddumuent tpanchopmanum Mexay oOMOTKa-
MU BBICILIETO W HU3LIEr0 HamnpspkeHUs: He u3meHnsercs. CHauvana ycrporictso PITH
aBTOTPaHC(OPMATOPOB BHIMTOJIHSIIOCH BCTPOEHHBIM B HEUTpalb, KaK y TpaHchop-
MaTopoB. [Ipu perynupoBanuu u3mMeHsuics KodPppuimeHT Tpanchopmanum MexXIy
BceMH 0OMoTKamu. [Ipy TakoM BBIMOJHEHUHU TPYIHO OBLIO coryiacoBaTh TpeOoBa-
HUS [0 PEryJMpPOBAaHUIO HANPSLKEHHS Yy MOTpeOHUTeNel Ha CTOPOHAaX HU3KOro U
cpenHero HanpsbkeHul. [Ipu pacnonoxenuun ycrpoiictsa PITH B nnHeliHOM KoHIIE
OOMOTKHU CPEJIHEro HapsKeHUs 0OMOTKA HU3IIETO HANpPSKEHUs OKa3bIBaeTcs He-
perynupyemoii. Eciu Bo3HHMKaeT HEOOXOJAMMOCTh PETyJIUpOBaHUS OOMOTKH HU3-
HIETr0 HaIpPSKEHUsI aBTOTpaHchopMaTopa, ocIeI0BaTEIbHO ¢ O0OMOTKON HU3IIETO
HaIPsDKEHUS BKJIIOYAIOT JMHEWHBIA peryasTop. C 3KOHOMUYECKOW TOYKH 3PEHUS
TAaKOE€ peIICHHE OKa3bIBaeTcs OoJiee I11e1ecO00pa3HbIM, YE€M BBINOJIHEHHUE aBTO-
Tpancdopmaropa ¢ AByms ycrpoiictBamu PITH.

BrlnonHeHre OTBETBIEHHM CO CTOPOHBI HEHUTpAJX IMO3BOJSET OOJIErYHTh
u3ossuio ycrporictea PITH u paccunTaTth ero Ha pa3HOCTh TOKOB OOMOTOK BBIC-
mero u cpennero HampsbkeHut (Ig — Ic). Ho perynupoBanue OyaeT CBS3aHHBIM.
BrImmonHeHne OTBETBIACHUN B JIMHECHHOM KOHIIE OOMOTKH CPEIHETO HANPSHKCHUS
YCTPOMCTBO JOJKHO PACCUMUTHIBATHCS HA IMOJHBIM HOMUHAJIBHBIA TOK, a €ro M30-
JSUMsl HA HanpsbkeHne oOMoTku cpenHero HampsbkeHust Uc. Ho perynmpoBanue
OyJleT He3aBUCUMBIM.

CoryiacHO pucyHKa, pabounii TOK MPOTEKAET Yyepe3 3aMKHYThI KOHTAKT 1 u
BCIIOMOTATEIbHBINA KOHTAKT 2. [lepexiroueHne npoucxXoauT B CIEAYIOIIEM NOPSA-
ke. [Ipu mepexone co cTyneHu, a Ha CTENEHb B CHavalla pa3MbIKaeTcs padboumit
KOHTAaKT 1, 3aTéM BCIIOMOTraTelbHbI KOHTAaKT 2. TOK Harpy3ku MpOTEKAET YEPE3

cornportuBiieHue R.
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OHH

Pucynok 7.2 — Cxema PITH Ha akKTUBHBIX CONPOTUBICHUSIX

3aMbIKaeTCsl yroracUTelbHbIM KOHTakT 3°. OOpaszyercsi MOCT — ypaBHU-
TEJIBHBIA TOK MPOTEKAET uepe3 00a akTUBHBIX conpoTuBieHus R u R’. PasmbikaeT-
Csl AYTOTraCUTENbHBIA KOHTAKT 3 U MEPEBOJUT TOK HArpy3Kd Ha MpaBoe IJIeUo. 3a-

MBIKarOTCS KOHTAKTHI 2° 1 1°. Co3aeTcss HoBoe pabouee MoI0KeHHE.

3aoanue:

3aoaua Nel

Ha nmonwmxaromeit moicTaHIIMM YCTAHOBJIEHBI JIBA IBYyXOOMOTOUYHBIX TpPaHC-
dbopmatopa tuna TPJIH. Mudopmanusi 0 HOMHUHAIBHBIX MOIIHOCTSIX, HOMUHAJb-
HbIX HANpPsDKEHUSAX W JMara3oHax peryjaupoBaHUs HANPSHKEHUS MPEICTaBlICHA B
Tabmute 22.

[To pe3ynbTaTaM »>JIEKTPUYECKUX pPACUECTOB CETH IMOJYyYECHBbI 3HAYCHUS
HaIpsDKEHMST Ha IIMHAX BBICHIETO HANPSKEHUS MOJCTAHIMU; U3BECTHHI 3HAUCHUS
MOITHOCTEH Ha IUHAX HU3KOTO HANPsHKEHHs TpaHchopMaTopos (tadu. 7.1).

Tpebyercst BbIOpaTh OTBETBICHHS HA OOMOTKAX BBICHIETO HAMPSKCHHUS, €CITH

JKCJIACMOC HAIIPSKCHUC HA HMIMHAX HU3KOI'O HAIIPAKCHUA.
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Tabnmuua 7.1 — Vcxonueie maHHble O MapameTpax TpaHchopmMaTopoB U ma-

paMeTpOB PEKUMOB

E. % Wupopmanus o Juanasonpe- | g | 5 MB.A

C §_ Tpancpopmaropax Iy IHpoBaHus1
1nn TPJIH-25000/115/10,5/10,5 +9x1,78 % 119 30+ j15
2 TPJIH-40000/115/10,5/10,5 +9x1,78 % 118 45+ j18
3 TPJILIH-63000/115/10,5/10,5 +9x1,78 % 117 75+ j40
4 TPJIL{H-80000/115/10,5/10,5 +9x178% | 1195 90 + j45
5 TPJIH-40000/230/11/11 +8x15% 238 49+ j13
6 TPITH-63000/230/11/11 +8x15% 237 80+ j25
7 TPII[H-100000/230/11/11 +8x15% 239 115 + j60
8 TPJIH-40000/230/11/11 +8x15% 235 47 + j17
9 TPIH-63000/230/11/11 +8x15% 238 78+ 36
10 | TPJIHC-25000/36,75/10,5/10,5 +8x15% 37 29+ j14
11 | TPJHC-32000/36,75/10,5/10,5 +8x15% 37,5 32+ j15
12 | TPJJHC-40000/36,75/10,5/10,5 +8x15% 36,5 44+ j20
13 | TPJHC-63000/36,75/10,5/10,5 +8x1,5% 38 79+ j35
14 | TPJJHC-40000/36,75/10,5/10,5 +8x15% 37 49+ j10
15 | TPJHC-63000/36,75/10,5/10,5 +8x1,5% 38 74+ j40

3aoaua Ne2

Ha nmonmxatonieil mojcTaHiiy yCTaHOBJICH TPEXOOMOTOUHBIN TpaHchopMma-
TOp C PEryJIMPOBAHUEM HAIPSIKEHUS T0]T HArpy3KOil Ha CTOPOHE BBICIIIETO HaIpsi-
xkeHust u ¢ [IbB Ha cTropoHe cpeaHero HamnpspKeHHS, UMEIOIIMNA HOMHUHAJIbHbBIC

HaIIPSAIKCHUA u

115 +(9x1,78) %/38,5+ (2x 2,5) %/11.

Anaria3oHbl pPEryjimpoOBaHUsA

[To pe3ynbTaTaM 3JIEKTPUYECKUX PACUETOB CETH MPU HAUOONBIINX U

HAMMCHBIINX HArpy3KaxX II0JIYYCHBI 3HAYCHUA HaprDKeHI/Iﬁ Ha IIMHaX HHU3KOI'0 U
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CpeHEero HaIpsHKCHHH, IPUBEICHHBIC K BhIcLIeMy Hanpspkenuo, Ug u U, coot-

BETCTBEHHO (Tabi. 7.2).
TpeOyetcsi BbIOpaTh OTBETBJICHHS HAa OOMOTKAaX BBICIIETO U CPEIHETO
HaIpsDKEHUH, ecly JKellaeMoe HampsbkeHue Ha mmHax 10 kB B pexxnme HanOoub-

mux Harpyzok U, .. =105U, =10,5kB; B pexume HauMeHbIIUX Harpy3ok

Usenme =L0U, =10 xB; Ha mmnax 35 kB B 0boux pexumax U, . =36,5kB.

Tabnuna 7.2 — VicxoiHble JaHHBIE O HAIIPSIKEHUAX

Hanpsizkenue, NpuBeIeHHOE K BBICIIEMY HANPSI)KEHHIO
Homep B pesKuMe HAanGOoIbIIHX B peXnMe HAuMeHbIINX
BapUaHTa HArpy3o0K HArpy30K
U, kB UZ., kKB U,.,xB U, kB
1 105 103 119 117
2 106 104 112 114
3 109 104 117 119
4 112 107 118 109
5 113 111 114 111
6 109 108 118 112
7 108 104 117 112
8 106 102 114 109
9 108 105 117 115
10 109 105 115 113
11 107 103 114 112
12 103 102 116 112
13 106 102 117 114
14 108 102 117 115

PacueTbl BBINIOTHUTH B CIEIYIONIEM MOPSJIKE:
1. st 0OMOTOK BBICHIETO M CpPEJHEro HampsbKeHHs TpaHcdopmaTtopa
MNOACTAHIMU PACCUUTATh HAMPSHKEHUS OTBETBICHUM, COOTBETCTBYIOIIHME KaXKIOU

CTYTICHH PETYJIUPOBAHMS, U COCTABUTH TAOJIHIIBI B BUIEe Ta0.7.3.
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2. Jl5ia ABYX peXMMOB ONpPEACTUTh pACU€THbIC U BHIOPATh CTaHAAPTHHIC
OTBETBJICHUS] OOMOTKH BBICLLIETO HAIPsKEHUs TpaHchopmaropa u3 yciaoBus odec-

IIEYEHNUS JKEJIaeMOro HanpskeHns Ha muHax 10 xB.

3. OnpenenuTs NeHCTBUTENbHBIE HAMPSKEHUS B IBYX PEKUMaxX Ha IIU-
Hax 10 kB.
4, Hcnonw3yst BEIOpaHHBIE OTBETBIICHUSI OOMOTKH BBICIIIETO HAMPSKEHUS

I pCKUMOB HauOOJBIIMX W HAMMEHBIINX Harpy30K, OIIPCACIINTb PaCUCTHOC H
BBI6paTB CTaHAApPTHOC OTBCTBJICHHC OOMOTKH CpE€AHCTO HAIIPSIKCHUA, UCXOAAd U3

YKEJTaeMOr0 HanpspKeHUs Ha muHax 35 kB.

5. Onpenenuts JEUCTBUTEIIBHBIE HAMPSKEHUS B ABYX pPEXHMMax Ha IIH-
Hax 35 kB.
6. OrnpenenuTb OTKIOHEHMS JCHCTBUTENBHBIX HAMNPSKEHUM OT Kejae-

MbIX Ha mHax 10 u 35 kB B AByX pexuMax.
1. CrnenaTh aHaJIU3 U BBIBOJIBI O JIOCTATOYHOCTH JMANA30HOB PEryJIUPO-
BaHUS TpaHC(HOPMATOPOB.

8. Pe3ynbTaThl pacueToB MpeacTaBUTh B BHUjIE TaOIuUIIbI 7.4.

Tabnuna 7.3 — [lapameTpsl perynupoBaHusi TpancpopmaTopa

Homep Jlo0aBKa HANIPSAKEHUS, HanpsizkeHue oTBeTBJICHUS,
OTBETBJICHUS % %

Tabnuna 7.4 — Pe3ynbTaTsl BEIOOpA OTBETBICHUH TpaHchopmaTopa

Inaer | [IpuBeneH- | PacderHoe CrannapTHOC JlelicTBH- OTKJIOHEHHUE
HOE Hanpsokenue | OTBCTBJICHHC TeIbHOE NEeHCTBUTENb-
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HaTpsiKe- | OTBETBJICHUS, HaIpsDKEHUEe, | HOTO HaIpsike-
Hue, KB kB kB % kB HHS OT KeJlae-
Moro, %

Pestcum naubonvuiux nazpy3ok

10 kB
35 kB

Pesrticum naumenvuiux HAZpy30K

10 kB
35kB

Koumponwvnsie gonpocol:

1. Kakue cpenctsa perympoBaHus HAPsDKEHUS HCIOJIB3YIOT B paclpe-
JETUTEIbHBIX CETAX?

2. B uem paznuuue tpanchopmaropos ¢ PITH u 6e3 PITH?

3. B dem 3akitoyaeTcs MPUHIIMI BCTPEYHOTO PETrYJUPOBAHUS HAIPSIKE-
HUA?

4, Kakas nundopmanusa HeoOxoauma Jijisi BbIOOpa OTBETBIEHUN JIBYX00-
MOTOYHBIX U TPEXOOMOTOUYHBIX TpaHchopmaTopos ¢ PITH?

5. Kak Bnusier ycTaHOBKa KOMIICHCUPYIOIIMX YCTPOWCTB Ha IOTEpPHU
MOIIHOCTH, IOTEPU HANPSHKEHUs?

6. KakumMu myTsIMH MOXHO YCTPaHUTh B CETH M30BITOK PEAKTUBHOMN
MOIIIHOCTH B CE€TH?

1. Kakune koMneHcupyromue ycTpoicTBa MOTYT paboTaTh Kak B PEKUME
BBIJIa4M, TaK U B peKUME MOTPEOIECHUS PEaKTUBHOM MOIIHOCTH?

8. B dem 3akitouaroTcs 0COOEHHOCTU KOHCTPYKIIMHM YCTPOUCTBA PETYJIIU-
poBanus HanpspkeHus ¢ PITH o cpaBaenwuto ¢ ycrpoiictsom 6e3 PITH?

Q. Kakoe BinusiHME OKa3bIBAIOT PEKUMbBI HAMPSHKECHUN HA MOTEPU aKTHB-
HOM MOIIIHOCTH B 3JIEMEHTAX 3JIEKTPUUYECKOM ceTh?

10. TIlouemy yctpoiictBa PIIH ycranaBmuBaioT NpeuMyIIECTBEHHO Ha

CTOpPOHE BBICILIETO HANPsKEHUs TpaHcpopmaTopa?
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11. KakoBb1 MNPHUYXHbI OTKJIOHCHHA HAIIPSKCHHUA OT HOMHUHAJIBHOI'O 3HA-

yeHus?

Pexomenayemas siureparypa
OcHoBHast

1. KoGeneB A.B. Pexxumbl paOoThl 31€KTPOIHEPIETHUECKUX CUCTEM [DJEK-
TPOHHBIN pecypc] : yaeOHoe mocobue s OakagaBpOB M MaruCTPOB HAIPaBICHUS
«9nexrposnepretuka» / A.B. Kobenes, C.B. Koueprun, E.A. [leuarun. — Dnek-
TPOH. TEKCTOBBIE AaHHble. — TamO0B: TamMOOBCKMI rOCYIapCTBEHHBINA TEXHUYE-
ckuii yauBepcutet, 9bC ACB, 2015. — 80 c. — 978-5-8265-1411-5. — Pexum
nocrtyma: http://www.iprbookshop.ru/64564.html

2. Pycuna, A. I'. baiaHCchl MOIIIHOCTH U BBIPAOOTKH SJIEKTPOIHEPTUH B IJICK-
TPOIHEPIreTHUUECKON cUcTeMe : yueOHo-MeTonuyeckoe nocooue / A. I'. Pycuna, T.
A. ®umunnoa. — HoBocubupck : HoBocuOupckuii rocy1apcTBEHHbIM TEXHUYE-
ckuii yauBepeuret, 2012. — 55 ¢. — ISBN 978-5-7782-1935-9. — Tekcr : amek-
TPOHHBIN // DnekTpoHHO-OubanoTeyHas cucrema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/45078.htm

3. @aneena, I'. A. [lpoekTupoBaHHe pacHpeaeTIuTEIbHBIX AIEKTPUUECKUX
cereil : yueOHoe nocobue / I'. A. ®aneesa, B. T. ®eaun ; nox penakuueit B. T.
®denqun. — Munck : Bemmiimas mxkoia, 2009. — 365 ¢. — ISBN 978-985-06-
1597-8. — TekcT : 27eKTpOHHBIN // DnexkTpoHHO-OMOMMoTeyHas cuctema IPR

BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/20124.htmi

JlomoJiIHMTEIbHASA:
1. KopotkeBny, M. A. DKcrutyaTaius 3JMeKTPUUECKAX CeTel : yueOHuk / M.
A. KopotkeBud. — MuHck : Beimiimas mkomna, 2014, — 351 ¢. — ISBN 978-
985-06-2397-3. — TekcT : 31MeKTPOHHBIN // DIEKTPOHHO-OMOIHOTEYHAsS cHCTEMa

IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/35574.htmi
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Ilpakmuueckasn paboma Ne8

Tema: Beibop u pacueT mapamMeTpoB CXEM 3aMENICHUs JIMHUHN dJIeKTpoIepe-
a4y

Ilens: HayunTHCS pacCUUTHIBATh TApAMETPhI JIMHUH AJIEKTpoNepeaay

3uanun u ymenus, npuoopemaemole 00y4aOUUMCca 6 pe3yiomame

0C60€HUA meMmbpl: OBIIAICHUE

CryneHt OyAeT 3HaTh:

METO/IBI PACUETA CXEM 3aMEIICHUS JUHUM JIEKTPOoIepeaayd

CryneHt OyAeT yMeTh:

OTIPEICNIAThH MapaMeTPhl BO3AYIIHBIX U KaOCIBbHBIX JTUHUN dJIEKTpOIepeIaun

dopmupyemblie komnerennuu: [1K-1, TTK-2

AKmyansHoCcmb mempl: NOTyYCHHBIC 3HAaHUSI HEOOXOIUMBI I pacyeTa

pPEXXUMOB paboOTHI 351IeMEeHTOB DC

Teopemuueckasa uwacmau:

BrinmonHenne pacyeToB CUMMETPUYHBIX YCTAHOBUBIIIUXCS PEKUMOB dJICK-
Tpo3HepreTrnueckux cucteM (I9C) TpexdaszHoro nmepeMeHHOro Toka OCHOBaHO Ha
MpUMEHEHUU OJHO(A3HON JIMHEWMHOW CXEMbl 3aMEIEHUs, apaMeTpbl KOTOPO B
oOllleM cilydae SIBJISIFOTCS KOMIUICKCHBIMU BeJIMYMHAMU. PacueTHas cema ceTu
MPEACTaBIICT COOOM IOCIEeNOBATEILHOE COCAMHEHUE CXEM 3aMEIICHUS JIMHUN
aJIeKTponepeaad u TpaHchopMaToOpOB.

B mpaktuuecknx pacuerax BJI mnuuoi no 300 km m KJI npeacraBisroTcs
noyiHbIMU [1-00pa3HbpIMU cXeMaMU 3aMENIeHHUs] C COCPEOTOYECHHBIMH TTapameTpa-
Mu. PexoMeHmanuu mo BeIOOPY CXEMBI 3aMeleHrs B 3aBUCUMOCTH OT Tuma JIDII u
€€ HOMUHAJIBHOTO HaIpsHKeHUs TpeacTaBieHbl B Tadnuie 1.1. Uucnenueie 3Haue-
HUS [apaMETPOB CXEMBbI 3aMEUIEHUS PACCUUTHIBAIOTCS MO CIEAYIOIIUM BBIPAKEHHU-
SIM.

Bennunna akTHBHOTO CONTPOTHUBJIEHUS YYaCTKa CETH PACCUUTHIBACTCS:

R= ro'l.
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AKTHBHOE CONPOTUBJIEHUE CTAJbHBIX MPOBOJOB HAMHOI'O OOJIbIIE OMHUYE-
CKOT0 M3-3a2 MOBEPXHOCTHOrO 3(QeKTa U HaJIW4Ms JONOJHUTENIBHBIX MOTEPh Ha
rucTepesuc (mepeMarHi4MBaHue) U OT BUXPEBBIX TOKOB B CTAJIH:

I’0 = rOHOCT + rO)Joru
1€ Fopoer — OMUYECKOE CONPOTUBIIEHUE OJJTHOTO KHIIOMETPA MTPOBOJA;
Fozon — AKTUBHOE COIIPOTHBIICHHE, KOTOPOE ONPENEIIAETCA MEPEMEHHBIM MarHuT-
HBIM I10JIEM BHYTPH IIPOBOJIHMKA, Foxon = Fonosepx.odp T Vorucrep. T Fosuxp.

[lepeMeHHBII TOK, MPOXOAS MO MPOBOAY, 00pa3yeT BOKPYT HEro NmepemMeH-
HOE€ MAarHUTHOE I0JI€, KOTOpOoe HAaBOAUT B npoBoaHuke DJC oOpaTHOro Hampas-
aeaust (DHAC camounnykuuun). ConpoTHUBIEHHE TOKY, OOYCIOBIEHHOE MPOTUBO-
nericreueM JDJIC caMOMHIYKIIMH, Ha3bIBA€TCSI PEAKTUBHBIM MHIYKTUBHBIM COIPO-
THBJICHUEM.

BenrunHa peakTMBHOTO WHAYKTHMBHOTO COIPOTHBIICHHS 3aBUCUT Kak OT
3HAYEHUs TOKa B COOCTBEHHOM MPOBOJE, TaK U OT BEIUYMHBI TOKOB B COCEIHUX
npoBojaax. Yem panpliie pacnoiosKeHbl (pa3Hble MPOBOJIA JMHUH, TEM MEHBIIIE BIIH-
SHUE COCEIHUX IPOBOJOB — MOTOK pacCesHUs U HUHAYKTUBHOE CONPOTHUBIIECHUE
YBEIINYNBAIOTCS.

Ha BenuuuHy MHIyKTHBHOT'O COIIPOTHUBIICHHS OKA3bIBAET BIMSHUE AUAMETP
IPOBO/Ia, MAarHUTHASI MPOHUIIAEMOCTH (£/) ¥ YacTOTa MEPEMEHHOro Toka. Bennunna

IMMOTOHHOT'O MHAYKTUBHOT'O COIMPOTUBJICHUSA PACCUUTBHIBACTCH 110 q)OpMy.He:

. _ D, a4
0-0)-(4,6IgR +0,51) -107" =X, + Xq,

np

Iie  — YIJIOBask 9acTOTa; 4 — MarHUTHas MPOHUL@EMOCTh; D —cpenHe-
reOMEeTPUYIECKOe paccTosHue Mexay dazamu JIOIL R & —paxuyc mposoza.

AxTuBHas mpoBoAUMOCTh (G) 00ycloBIeHA TOTEPSIMH aKTUBHOW MOITHOCTH
B IUAJIEKTpUKax. Ee Beln4rHa 3aBUCUT OT:
- TOKa YTEUKH MO U30JsTOpaM (MaJjibl, MOKHO MIPEHEOPEYb);

- MOTEPh MOIIHOCTH HA KOPOHY.
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AKTHUBHAasi TPOBOJAUMOCTh IPUBOJUT K MOTEPSAM AKTUBHON MOIIHOCTH B pe-
xuMe xonocroro xona BJIOIL. Iorepu MomuocTn Ha KopoHy (APF;,) 00ycaoBie-
Hbl MOHU3AIMEN BO3[yXa BOKPYT mpoBojioB. Korna HampsiKEHHOCTH AJEKTpUUe-
CKOTO TOJIsl Y TIPOBOJIa CTAHOBUTCA OOJBIIE AJIEKTPUUYECKON MPOUYHOCTH BO3AYyXa
(21,2xB/cM), Ha TOBEPXHOCTH MPOBOJIa OOPA3YIOTCA IEKTPUUECKUE pa3psaabl. W3-
32 HEPOBHOCTE MOBEPXHOCTH MHOTOIPOBOJIOYHBIX ITPOBOJOB, 3arpsI3HEHUI U 3a-
YCEHUII pas3psiibl MOSBIISIIOTCS BHayajle TOJBKO B OTACJIBHBIX TOYKaX MPOBOAA —
mecmuas kopoua. 1o Mepe MOBBIIIEHUS HANPSHKEHHOCTH KOPOHA PaCIpOCTPaHs-
eTcsl Ha OOJIBIIYI0 TOBEPXHOCTH MPOBOJIAa M B KOHEYHOM CUETE OXBAThIBACT MPOBOJ
[EJTUKOM T10 BCEH JJIMHE — 001as KOPOoHa.

[ToTepu MOITHOCTH Ha KOPOHY 3aBHCAT OT MOTOAHBIX ycioBuil. Hanbois-
[IMe MOTEPU MOITHOCTH Ha KOPOHY MPOUCXOJAT MPU PA3TUYHBIX aTMOCQEPHBIX
ocaakax. Hanpumep, Ha Bosaymneix JIOII nanpsbxkenueM 330+750kB AP, mpu
cHere noBbimatorcs Ha 14%, noxnae — Ha 47%, nu3amopos3u — Ha 107% no cpaBHe-
HUIO C TIOTEpSIMU TIpHU Xopolieil noroje. KopoHa BbI3BIBAET KOPPO3UIO MPOBOJIOB,
CO3JaET MOMEXU HA JIMHUAX CBSI3U U PAJUONIOMEXH.

Bennuuny noreps MOIIHOCTH Ha KOPOHY MOKHO pacCyuTaTh N0 GpopMmyiie:

018 |R,
APKOPZT- Dp (Uq)—U

cp

wopd) 2, KB1/km

rae 6 —Kkod(QGUIMEHT, YYUTHIBAIOIMKN OapoMeTpudeckoe nasienue; Uy, u
Uxop ¢ — COOTBETCTBEHHO (ha3Hble pabouee Hanpsukenue JIDII u Hanpsbxenue, npu
KOTOPOM BO3HHUKAET KOPOHA.

HavanbHas Hanps>k€HHOCTH (B XOPOIIYIO MOTO/Y), IPU KOTOPOH BO3HUKAET
o011ast KopoHa paccuuTsiBaercs o popmyse [uka:
0,3

R, 3

rae m — KodQQUIUEHT HEerNaAKoCTH MpuBoaa; R, — paauyc npoBoza, cMm;

E,=303-m-5-(1+ ), kxB/cm

O —kK03(h(HUIMEHT, yIUTHIBAIOIINA 0aPOMETPUIECKOE TaBJICHHE.

62



JItst THanKuX NAIUHAPUYECKUX MPOBOOB 3HAYCHUE M = 1, JUIsl MHOTOTIPO-
BOJIOYHBIX TTPoBO10B — M = 0,82+0,92.
Bennunna 6 paccuuTeiBaeTcs mo Gpopmye:

8_0,386-P
273+0

rae P — naBieHue, MM pTYTHOTO CTOJI0a;

0 — Temmeparypa Bo3ayxa, °C.

[Ipu HOopMasibHOM aTMoc(epHoM naBieHuu (760 MM pT. CT.) U TeMneparype
20°C 5 =1.

3aoanue:

3aoaua Nel.

OnpenenuTs yaeabHbIE MapaMeTpbl BO3AYIITHON W KaOeIbHOW JIMHUM 3JIeK-
Tponepeaaun HanpspbkeHueM 10 kB, a Takke mapameTpbl CXE€Mbl 3aMEIIEHUS 3TUX
JMHUN Tpy uX JuinHe 4 kM. BosmymiHas JimHUS BhImoJHeHA npoBogamMu AC-50/8
MPU CPEIHETEOMETPUUYECKOM PACCTOSTHUM MEXKy HUMU 2,5 M, KaOelbHas JIMHUS —
kabenem AADB 3x50 npu cpeTHEreoOMEeTPUYECKOM PACCTOSTHUU MEXKY KUJIAMH Ka-
oens 1,5 cM. MakcuManbHasi MOUTHOCTb, TepeaBaeMast o BO3AYyLIHOM JIMHUH, CO-

craBisier 1000 kxBA, no xab6ensHO# — 1600 KBA.

3aoaua Ne2.

OnpenenuTs yaeabHbIE MapaMeTpbl OJHOLEIHONW BO3AyIHON auHuu 110 kB
¢ npoBojgamu Mapku AC 95/16, pacnonoxeHHbiMU Ha [1-00pa3HbIX JepeBIHHBIX
ormopax C paccTosHuEeM Mexay mpoBogamMu Dgpy= Dyc= D = 4.3 M, U BBIUYHCIUTH

MapaMeTPhbl CXEMBbI 3aMEIICHUS JBYXIIEMHON JUHUM JTMHOK 100 KM.

Konmponawsnwie éonpocowi:

1. Kakue cxembl 3amelieHnss TPUMEHSIOTCS JUTsl BO3AYIIHBIX U KaOelb-
HBIX JIUHUN?

2. Kak u3meHsieTcss MHIYKTUBHOE COIPOTUBIICHUE JIMHUU TIPU YBEIIMYE-

HHH PACCTOAHUA MCIKAY IIPOBOJAMH U YMCHbBIICHUU paJnycCa HpOBO,ZIOB?
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3. Kak cHM3UTP mOTEpH MOLIHOCTH Ha KOPOHY B JINHUM JJIEKTPOIIEepea-

yn?

Pexomenayemas siureparypa
OcHoBHast

1. KoGeneB A.B. Pexumbl paOOThl 3JIEKTPOIHEPTETUUECKUX CUCTEM [DIIEK-
TPOHHBIN pecypc] : yueOHoe mocobue s 6akaaaBpOB U MarkuCTPOB HANPABJICHUS
«9nexrposnepretuka» / A.B. Kobenes, C.B. Koueprun, E.A. [leuarun. — Dnek-
TPOH. TEKCTOBBIE AaHHble. — TamO0B: TamMOOBCKMI rOCYIapCTBEHHBIN TEXHUYE-
ckuii yauBepcutet, 9bC ACB, 2015. — 80 c. — 978-5-8265-1411-5. — Pexum
nocrtyma: http://www.iprbookshop.ru/64564.html

2. AnanmyeBa, C. C. AHanu3 3JEKTPOIHEPTETHUCCKUX CETEH U CUCTEM B
npuMepax u 3anadax : yueoHoe nocobue / C. C. Ananuuena, C. H. lllemor. —
ExatepunOypr : Ypanbckuii ¢penepanbubiii yauusepcutet, ObC ACB, 2016. — 176
c. — ISBN 978-5-7996-1784-4. — TekcT : AJIEKTPOHHBIN // DIEKTPOHHO-
OoubMoTeyHas cucrema IPR BOOKS ; [caiit]. — URL:
http://www.iprbookshop.ru/65910.html

3. ®aneeBa, I'. A. IlpoekTupoBaHuE paclpeeIUTEIbHBIX SJIEKTPUUECKUX
cereil : yueOHoe nocobue / I'. A. ®aneesa, B. T. ®eaun ; nox penakuueit B. T.
®denqun. — Munck : Bemmiimas mxkoia, 2009. — 365 ¢. — ISBN 978-985-06-
1597-8. — TekcT : 27eKTpOHHBIN // DnekTpoHHO-OMOmMoTeyHas cuctema [PR

BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/20124.htmi

JlomoJiIHMTEIbHASA:
1. KopoTtkeBruu, M. A. DKcrutyatanus 2JIEKTPHUECKUX CeTel : yueOHuk / M.
A. KopotkeBud. — MuHck : Beimiimas mkomna, 2014, — 351 ¢. — ISBN 978-
985-06-2397-3. — TekcT : 3NMeKTPOHHBIHN // DIEKTPOHHO-OMOIMOTEYHAs cHCTEMa

IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/35574.htmi
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Ilpakmuueckasa paooma Ne9

Tema: BoiOop u pacueT mapamMeTpoB CXEM 3aMelleHus] TpaHCHOPMATOPOB U
aBTOTpaHchopMaTopoB

Ilenwv: HAayunuThCS PACCUUTHIBATH MapaMeTphbl CXeM 3aMelieHus: TpaHcop-
MaTOpPOB U

aBTOTPaHCPOPMATOPOB

3uanun u ymenus, npuoopemaemole 00y4aOUUMCca 6 pe3yiomame

0CBOCHUA MeMbl:

CryneHTt OyAeT 3HATh:

METOJIBI pacueTa CXeM 3aMelleHHs TpaHC(POPMaTOPOB

U aBTOTpaHc(hopmMaTopoB

CryzneHt OyAeT yMeTh:

OTIPEIEIIATh TTapaMeTPhl CXEM 3aMENICHHS TPaHC(HOPMATOPOB M aBTOTPAHC-
dbopmaropos

®opmupyemblie komnerennuu: [1K-1, TTK-2

AKmyansHoCmb membl: TIOTyICHHBIC 3HAHUS HEOOXOIUMBI IS pacdyeTa

PEXKUMOB pabOTHI AieMeHTOB DC

Teopemuueckas uacmp:

Ha snexTpocTaHusax M MOJICTAaHIIUAX YCTaHABIMBAIOTCA Tpex(asHbIe U O1-
HO(a3HBIE, TBYXOOMOTOYHBIC U TPEXOOMOTOYHBIC CHIJIOBBIE TpaHCHOPMATOPHI U
aBTO-TpaHC-GhOpPMaATOPbl, U CUJIOBBIE OJHO(A3HbIe U Tpexda3Hbie TpaHcHopmaTo-
PHBI C paclIeTNIEeHHONH 0OMOTKOW HU3IIETO HAMPSKEHUS.

B ab0peBuarype Tpancdopmaropa mocieaoBaTebHO (ClieBa HApaBo) MpH-

BOJUTCS CIIeAyroIas nHGOpMAIIHS:

. BUJ yctpoiictBa (A — aBTtoTpaHchopmarop, 0e3 o00o03HaueHuUs —
TpaHnchopmarop);

. komuecTBO (a3 (O — ogrodazubii, T —Tpexda3zubiii);

. HAJIMYUE paCHICTNICHHOW 0OMOTKH HHU3IIETO HANPSHKCHHS — P;
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. cuctema oxjaxaeHus (M — ecTecTBeHHas] HUPKYJIALMS Macia U BO3-
nyxa, JI — npuHyIudTeNnbHas LUPKYJALMSA BO3AYXa M €CTECTBEHHAsA LIUPKYJISLUA
Macina, MII — ectecTBeHHas: HIMPKYJISIUSA BO3AyXa U IPUHYAUTENbHAS LIUPKYIISIUS

Mmacna, 1] — npuHyautenbHas QUPKYJISLIUS BO3lyXa U Macia U Ap);

. KOJIMYECTBO OOMOTOK (06e3 o0Oo3HaueHUs — JIBYXOOMOTOUHBIHA, T —
TPEXOOMOTOYHBIN);

. HaJM4KMe YCTPOWCTBA PETYIUPOBAHMS HAMPSOKCHUS O] HArpy3KOu
(PTTH);

. ucnonHenue (3 — 3amuTHOE, [ — rpo3oynopHoe, Y — ycoBepIIEHCTBO-

BaHHOE, JI — ¢ TuTOM M3oJAIHEH);

. cnenuduyeckas oonacts npuMeHeHus (C — it cucteM COOCTBEHHBIX
HYK]T SJIEKTpOCcTaHni, K — 1151 anekTpuduKanum *Kene3HbIX Jopor);

. HOMUHAJIbHAs! MOIIIHOCTH B KB-A,

. KJIACC HAMPSDKCHUSI 0OMOTOK (HaNpPsDKEHHS CeTH, K KOTOPOU TTOAKITIO-
yaeTcs Tpancopmartop) B kB.

Ha sniekTprueckux cxemax JByXOOMOTOYHBIH TpaHC(HOPMATOP MPEACTaBIIs-

eTCsl CASAYIOUIIM 00pa3oM:

é

HH

Pucynok 9.1 — YcnoBHoe o603HaueHHE 1BYyX0OMOTOYHOTO TpaHchopMaropa

B o0OMOTKax yka3bIBaeTCs CXEMbI COSTUHEHUS OOMOTOK (3BE3/a, 3Be3/a C
HYJIEM, TPEYTOJIbHUK) U PEKUM PadOThl HEUTpAJIH:

. 3B€3/1a — C U30JIUPOBAHHOW HEUTPAIIBIO;

. 3B€3/1a C HYJIEM — UMEETCSI COEMHEHUE HEUTPAIIU C 3EMJIEH.

B cooTBeTcTBUU ¢ IPUHATON cUCTeMOW 0003HaUeHUN aOOpeBuaTypa TpaHC-

dopmaropa TJIH-10000/110/10 pacmmdpoBsiBacTcs: Tpanchopmarop Tpexdas-
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HBIM, ABYXOOMOTOYHBIA C MPUHYAUTEIBHON LMPKYJISLMENH BO3AyXa M €CTECTBEH-
HOM LUPKYJSALMEN Maciia, U CUCTEMOW pPEeryJIMpOBaHUs HAIPSDKEHUS I10J Harpys-
koi. HomunansHas momuocts — 10000 kB-A, kinacc Hanps>keHUss OOMOTKU BbIC-
miero HanpspkeHus — 110 kB, ausmiero nanpsixenus — 10 kB.

B npaktuueckux pacuerax ABYXOOMOTOUYHBIH TpaHC(HOpPMATOp yalle BCEro
npecTapisiercs [-o0pa3Hoi cxemoit 3amereHus (puc. 9.2).

AKTHBHOE M PEaKTUBHOE COMPOTHBIEHUS Tpac-hopmaropa (MpooJibHAs
BETBb) MPEACTABISIIOT COOOM CyMMY AKTHBHBIX M PEAKTHUBHBIX CONPOTUBIICHUN

OOMOTKHM BBICHIETO HANPSKEHUS U NPUBEACHHOW K HEW OOMOTKHM HU3ILIETO HaIps-

KCHUA.
" Rr e U
ET GT

Pucynok 9.2 — I" — oOpa3Hast cxeMa 3aMelIeHus IByXOOMOTOUYHOI'O TPaHC-

dbopmaropa
R, =R, +R;
X, =X, +X..

[TonepeuHast BETBb CXeMbI 3aMEIICHUS TIpe/icTaBlieHa akTUBHON G, u peak-
TUBHOU B, poBoAUMOCTIMHU. [IpOBOIMMOCTH OOBIYHO TOJKIIFOYAIOT CO CTOPOHBI
MIEPBUYHON OOMOTKH: MJisi TOBBIIAIONINX TPaHC(HOPMATOPOB — CO CTOPOHBI 00-
MOTKHU HU3IIETO HANPSHKEHUS, JUIsSl TOHMKAIOITUX — CO CTOPOHBI OOMOTKH BBICIIIE-
T'O HaIpPsHKEHUS.

B Ttakoif cxeme 3aMmemieHuss OTCYTCTBYeT TpaHChOpMarus, TO €CTh OTCYT-

CTBYET HJiealbHbIN TpaHcopmaTop. [IoaToOMy B pacueTax BTOpUUHOE HANPSHKEHHE

*

U, okasbiBaeTcs NpUBEICHHBIM K HANIPSHKEHHUIO MIEPBUYHON OOMOTKH.
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Ha snexTpudecknx cxemax TpeXOOMOTOUYHBIM TpaHCPOpMATOP MPEACTABIISA-

eTcs caeayronmm oopasom (puc. 9.3):

BEH

CH

HH

Pucynok 9.3 — YcnoBHoe 0603HadeHNE TPEX0OMOTOUYHOTO TpaHchopMaTopa

B cooTBeTrcTBUU ¢ IpUHATON cUCTeMOW 0003HAaYeHU abOpeBUarypa TpaHc-
dbopmaropa TITH-25000/110/35/10 pacuudpoBsiBaeTcs: TpaHchopMaTop TpeX-
(ba3Hblil, TPEXOOMOTOUYHBIA C MPUHYAUTEIBLHON LUPKYJSLHEH BO3ayXa U ecTe-
CTBEHHOM UHPKYJSIIAEN Macjia M CUCTEMOM pEryJMpOBAHUSA HANPSIKEHUS TOJ
Harpy3koi. Homunansnast Montaocts — 25000 kB-A, kinacc HanpsiKeHUsT 0OMOTKH
Bbicliero HampsbkeHuss — 110 kB, cpennero nanpstkenus — 35 kB, Husmero
Hanpsbkenus — 10 kB.

OOMOTKH TpexOoOMOTOYHOrO TpaHCPopMaTopa MOTYT UMETh pa3IuyHbIC
MOIITHOCTH. 32 HOMHUHAJIBbHYIO MOIIHOCTh TpaHC(hOpMaTopa MPUHUMAETCS MOII-
HOCTh, paBHasi HauOOJbIIEH M3 MOIIHOCTEH ero oomoTrok. Ha 3Ty MomHOCTH
TpaHC(HOPMATOP PACCUUTHIBAETCS MO YCIOBHUSIM Harpena.

TpanchopmaTopbl BBHIIOIHAIOTCS CO CIAEAYIOUUM HCIIOTHEHHEM OOMOTOK —
100 % /100 % /100 %, 100 % / 100 % / 66,7 % u 100 % / 66,7 % / 66,7 %.

B pacuerax TpexoOMOTOUYHBIH TpaHCHOpPMATOP MPECTABIAETCA CXEMOM 3a-
MEIIIEHHSI B BUJIC TPEXJTy4EBOH 3Be3/bI (pHC. 9.4).

Bce COMMPOTUBJICHUS B CXEMC IIPUBCACHBI K HAIIPSKCHUIO BBICIIIEHl OOMOTKH.
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Pucynok 9.4 — CxeMa 3amelieHust TpexoOMOTOYHOT0 TpaHchopmaTopa

Jist  ompeneneHus MapaMeTpOB CXEMbl 3aMEIICHHs] TPEXOOMOTOYHOTO
TpaHcopmaTropa HY>XHO BBINOJIHUTH OAMH ONBIT XOJOCTOTO XOJAa W TPU OIbITA
KOPOTKOI'0 3aMblKaHHus. 3 ombITa XOJOCTOTO XOAa ONPENENSIOTCS JAaHHbBIE NS
pacyeTa akTUBHOM M PEAKTUBHOM IMPOBOAMMOCTEN. OHH PaCCUMUTHIBAOTCA 10 TEM
xe hopMyriam, 4To | JIJIsl ABYXOOMOTOYHOTO TpaHchopmaTopa.

OnbITHl KOPOTKOT'O 3aMbIKaHUSI BBITIOJIHAIOTCS CIEAYIONIMM 00pa3oM — OJHa
0OMOTKa 3aKOpPauMBaETCs, BTOpasi HAXOJAUTCS Ha XOJOCTOM XOAY, a Ha TPEThIO 00-
MOTKY IIOJaeTCs HaNpsDKEHHE KOPOTKOIO 3aMbIKaHHA. B pesynbpTaTe ONBITOB
ONPENEISAIOT CIEAYIOIINE NACIIOPTHBIE TaHHBIE:

- OpU 3aKOPOYECHHON OOMOTKE HHU3KOrO HAIpPsDKEHHUS M MHUTAHUU CO
CTOPOHBI OOMOTKH BBICIIETO HAMPSKEHUSA — Uy pyy APy py;

- IpU 3aKOPOYECHHOW OOMOTKE HH3KOIO HANPSIKEHUS M MUTAaHUU CO
CTOPOHBI 0OMOTKHU cpeiHero HanpsokeHus — Uy oy, APy i)

- IpU 3aKOPOYEHHOM OOMOTKE CpPEAHEro HANPSKEHUS W MUTaHUM CO
CTOPOHBI OOMOTKHU BBICIIET0 HANIPSHKEHUS — Uy e, APy pc.

YuuTsiBas ycioBHs NPOBEAECHUS OIBITOB, MOXKHO 3alMCATh CIEAYIOIINE CHU-
CTEMBI YPaBHEHUN:

UKBH :UKB +UKH;
UKBC :UKB +UKC;
UKCH :UKC +UKHC'
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AP . =AP__ +AP__;
AP_.. =AP_, +AP_;
AP .. =AP . +AP._.
Pemast mepByto cucremy ypaBHEHHM, ONPENEISIEM 3HAYEHHE HAIMPSIKCHUS
KOPOTKOI'O 3aMbIKAHU K&)K,I[Oﬁ 0OMOTKH:
Uy =05 U +Ue —Uiean)
Uee =05 (U +U o —Upn);
Ui =05 Uy U, Ui )-
NHayKTUBHBIE CONIPOTUBIICHUS] 0OMOTOK TpaHC(hOopMaTopa pacCUYUTHIBAIOTCS

1o TOM xe popmyJie, 4To U JyIsl ABYyXOOMOTOYHOTO TpaHCchopmaTopa:

_LUBZHOM-
® 100-S,.,
° 100-S,,
_UKH.UBZHOM
" 100-S,.,

Pemas nmepByro cucremy ypaBHEHHH, OPEACISEM 3HAUEHUE MOTEPU AKTUB-

HOI MOIIIHOCTH B Ka)KI0H OOMOTKE:

AP, =05 (AP, +AP. . —AP_.);

BH KBC

AP..=05- (AP . +AP... —AP._.);

AI:)KH = 0’5 ) (APKBH + AI:)KCH - AF)KBC)'

AKTHBHBIC COMTPOTUBIICHUSI OOMOTOK TpaHC(HOpMaTOpa PaCCUYUTHIBAIOTCS IO

TOM ke opMyJie, UTO U JJi ABYXOOMOTOYHOTO TpaHc(popmaropa:

AP -U?
RB: KBSZUBHOM;
AP -U?
RC: KCSZUBHOM;
AP -U?
RH: I(HSZUBHOM

HOM
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Ha »snextpuuecknx cxemax aBTOTpaHchopmaTrop u300pakaercs Cleayro-

T
@ CH
HH

Pucynok 9.5 — YcinoBHoe 0003HaueHue aBToTpaHchopmaropa

M oopasom (puc. 9.5).

B cooTBeTcTBUU C MpUHATON cHUcTeMOM 0003HaueHU abOpeBuatypa aBTo-
tpanchopmaropa ATAILTH-125000/ 220/110/10 pacmmdpoBbIBaeTCs: aBTO-
TpaHchopmarop TpexdazHblid, TPEXOOMOTOUHBIN C TPUHYIUTEIBLHON IUPKYIISIIUEH
BO3JlyXa M Macila U CHCTEMOM PEryJIMpOBAaHMS HANPsLKEHUS 1o Harpys3kou. Ho-
MHUHaIbHas MomHoCcTh — 25000 kB-A, kiacc HampspKeHUs OOMOTKH BBICIIETO
HanpsbkeHus — 220 kB, cpennero HanpsokeHusa — 110 kB, Hu3mero HanpskeHus —
10 xB.

ABTOTpaHchOpMaTOp OTIUYAETCS OT TPEXOOMOTOYHOrO TpaHchopMaropa
TEM, YTO €ro OOMOTKH BBICIIETO M CPEIHETO HANPsHKEHUH, KpOME MarHUTHOM CBsI-
31 UMEIOT €lIe IEKTPUUECKYIO CBsI3b (puc. 9.6). OOMOTKa CpeHEr0 HAMPSHKEHUS

SIBJIIETCS YaCThI0 OOMOTKH BBICIIIETO HaIIPS>KCHUA.

—_—

Pucynok 9.6 — Cxema coequHeHusi 0OMOTOK aBTOTpaHCcpopMaTopa
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OO6MOTKa BBICHIETO HAMPSKEHUsI COCTOUT M3 JABYX YacTEH — MOCIeI0BaTEIb-
HOIT OOMOTKH U 00111el1 0OMOTKHU.

IToaHas MOIIHOCTB, KOTOpAs MepeIaeTcs U3 OOMOTKH BBICIIETO HAIPSHKCHUS
B OOMOTKY CpeIHEro HalpspDKeHHs, Ha3bIBA€TCS HOMHHAJIBHOW MOIIHOCTH aBTO-

Tpancopmaropa. OHa pacCUUTHIBACTCS KaK
S,.,=+3-U =./3-U
DTO BBIpaXEHHUE MOXKHO 3aMKCcaTh CIACAYIOIUM 00pa3oMm:

SHOM:\/§-UBHOM. BHOM \/— IBHOM BHOM_UCHOM):
=31 )+ /3-1

BHOM BHOM CHOM CHOM'

BHOM BHOM - CHOM BHOM CHOM

TPAHCOOPMATOPHA A MOIII- OJIEKTPMYEXA A MOLI-
HOCTB,IIEPEJJABAEM\SI MAT- HOCTD, IIEPEJJABAEM\A
HUTHBIM ITYTEM U3 OBMOT- 3A CUETDJIEKTP MYEKOU
K1 BBICHIET'O HAIIP SIXKEHUW A CBA31 OBMOTOK. ODTA

B OBMOTKY CPEIHEI'O HATI- MOIITHOCTb HE HATP Y-
PSKEHUSA. HA3BIBAETCATU - KAET OBLIYIO OBMOTKY.

[IOBOMMOIIHOCTEIO. PA3ME
PbI MATHUTOIIP BOJA OIl-
PEJEJIIOTCA 9TOM MOIIMHO G
ThBIO.

TI/IHOBaH MOIIHOCTh MCHBIIIC HOMHHaHBHOfI MOIITHOCTMU. BBI)ICHI/IM BO
CKOJIBKO paB. HHH 9TOIr'0 BO3bMECM OTHOHLICHHUC THHOBOﬁ MOIIIHOCTHU K HOMHWHAJIb-
HOM:

V3 U, —U U -uU U

STI/IH _ B HOM B HOM CHOM) _ “ BHOM C HOM _1_ C HOM =

SHOM - \/§' I -U UBHOM UBHOM

B HOM B HOM

Koaddunment o HazpiBaeTcss K03(PEGUIIMEHTOM BBITOJHOCTH. BBITOIHOCTH
aBToTpaHchopMaropa onpenesseTcss MO OTHOIICHHUIO K TPEXOOMOTOUYHOMY TpaHC-
dbopmaTopy TOH Ke MOITHOCTH.

OOMOTKa HU3IIIETO HAIPSHKEHUs] UMEeT ¢ OOMOTKAMH BBICHIETO W CPEIHETO
HAIMPSHKCHUH TOJTBLKO MAarHUTHYIO CBSI3b. MOIITHOCTH 3TOM OOMOTKH HE MOXKET OBITh
OoJIbIIIe TUTIOBOM MOIITHOCTH aBTOTpaHchopmaTopa. MHadye pasMepsl MarHUTOMIPO-
BOJia aBTOTpaHchopmaTopa OyAyT ONPEAETATHCS MOUTHOCTHIO OOMOTKHM HU3IIETO
HaIpPSHKEHUS.

VYuuteiBas H3JI0KEHHOE, MOXKHO 3aIlMcaTh COOTHOIICHHE HOMHHAJIBLHBIX
MOIITHOCTEH 0OMOTOK aBTOTpaHCHOopMaTopa:

100 % /100 % / a %.
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[IpeumymiecTBa aBTOTpaHcPopMaTopa MO CPABHCHHUIO C TPEXOOMOTOUHBIM

Tpanchopmaropom:
. MEHBIITUH PAcX0/ MaTepruaIoB (MeIU, CTAIH, U30JISAINN );
. MEHBIITHE TabapUTHI;
. MEHBIIINE ITOTEPU AKTHBHOW MOIITHOCTH B PEKHMaxX XOJOCTOTO XOAa U

KOPOTKOI'O 3aMbIKaHHW A,

. OoNbIINH KO3(PGHUITUEHT MOJIE3HOTO ICHCTBUS,

. 0oJiee JerKue YCIOBHUS OXJIKICHHUS.

Henocratku:

. CJIO’)KHOCTD BBITTOJTHEHUSI HE3aBUCHMOTO PETYJIMPOBAHUS HAIIPSIKCHHUS;
. OMAacCHOCTh Mepexoda aTMOC(EepHBIX MNepeHanpsiHKEHUW U3 OOMOTKH

BBICILIETO HAIpPsDKEHUS B OOMOTKY CpPEJHET0 HampspKEHUs U 00paTHO M3-3a JJIeK-
TPUYECKOU CBSI3M OOMOTOK;

. HEOOXOMMOCTh 0053aTeJIbHOIO IIIyXOT0 3a3eMJICHUs HeUTpainu. ITo
OPUBOJUT K TOMY, UYTO TOK OJHO(A3HOrO0 KOPOTKOTO 3aMBIKaHHS MOXET OBbITh
Oosbiie TOKa Tpex(a3sHOro KOPOTKOTO 3aMblKaHusd. Ecim ke pa33eMiIuTh
HEUTpallb, TO U3OJIALMI0 OOMOTOK HY>KHO pacCUMTHIBaTh Ha JIMHEHMHOE HampsKe-
HUE.

ABTOTpaHCchHOpMATOP UMEET TAKYIO )K€ CXEMY 3aMELIEHUs], YTO U TPEXOOMO-
TOUHBIM TpaHcdopmarop. [lapameTpsl cxembl 3aMelIEHUS] PACCUUTHIBAIOTCS aHa-
noruyHo. IIpu 3TOM crenyeT yduThIBaTh, YTO YACTh MACIOPTHBIX JAHHBIX MOYKET
OBITh MPUBEICHA HE K HOMMHAJIbHOM MOIHOCTH, @ K TUIOBOW. OOMOTKa HU3IIETO
HaIpsDKEHUST PACCUMTHIBACTCS HA TUIOBYKO MOILIHOCTH. 1loaTOMY npu KOpOTKOM
3aMbIKAaHUM OOMOTKHM HU3IIETO HAIPSKEHUS HAMPsHKEHUE MOJAHUMAETCs 10 3Haue-
HUS, ONPENENAIoNIero ToK B 3Toi oOMoTke. B 3ToM ciyuae nmapamerpsl APk BH,
APx cH, Uk BH 1 UK CH 0Ka3bIBatOTCs NPUBEACHHBIMU K TUIIOBOM MOIIIHOCTH aBTO-
TpaHcpopmaropa.

Ecnu B macnopTHBIX JaHHBIX OTMEYAETCS 3Ta OCOOEHHOCTh, TO YKAa3aHHBIE

napameTphl ClIeIyeT NPUBECTH K HOMHUHAIBHONW MOIIIHOCTH IO (popMyJIaMm:

73



3aoanue:

3aoaua Nel.

OnpenenuTs mapaMeTpbl CXEeMbl 3aMEIICHUST ABYXOOMOTOYHOTO TpaHCchop-
matopa tuna TM-40/6, npuBeeHHbIC K HOMUHAIBHBIM HANIPSHKCHUSAM TIEPBUYHON

¥ BTOPUYHON OOMOTOK.

3aoaua Ne2.
OnpenenuTh mapamMeTpbl CXeMbl 3aMEIEHUsS TPEXOOMOTOYHOro TpaHchop-
matopa tuna TJIHT-10000/110, npuBeneHHbIE K CTOPOHE BBICILIETO HAMPSKEHU.

KOHmpo.’leble eonpocol:

1. Kakue cxembl 3aMeleHnst MPUMEHSFOTCS ISl TPAaHC(OPMATOPOB U aB-
ToTpanchopmMaropon?
2. Kak M3MEHSIOTCS CONMPOTUBIICHUS TPaHC(HOPMATOPOB M TIOTEPU MOIII-

HOCTH B HUX C POCTOM HOMHWHAJILHOT'O HaHpH)KCHI/ISI?

3. Kak BbIUHCIISAIOTCS MOTEPU MOIIHOCTH B TpaHCcpopmMaropax?

PexoMenayemasi iureparypa
OcHoBHas
1. KoGener A.B. Pexxumbl paOOThl JIEKTPOIHEPTETUUECKUX CUCTEM [DIeK-
TPOHHBIN pecypc] : yueOHoe mocodue st 0akalaBpOB M MaruCTPOB HAMPABICHUS

«9nexrposnepreruka» / A.B. Kooenes, C.B. Koueprun, E.A. [leuarun. — Dnek-
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TPOH. TEKCTOBBIE AaHHble. — TamO0B: TamMOOBCKMI rOCYIapCTBEHHBIN TEXHUYE-
ckuii yauepcuter, ObC ACB, 2015. — 80 ¢. — 978-5-8265-1411-5. — Pexum
noctyma: http://www.iprbookshop.ru/64564.html

2. Pycuna, A. I'. baiaHCchl MOIIIHOCTH U BBIPAOOTKH SJIEKTPOIHEPTUH B IJICK-
TPOIHEPIreTUUECKON cUcTeMe : yueOHO-MeTonuyeckoe nocooue / A. I'. Pycuna, T.
A. ®umunnoa. — HoBocubupck : HoBocuOUpCKHii rocy1apCcTBEHHbIA TEXHUYE-
ckuii yauBepcuteT, 2012. — 55 ¢. — ISBN 978-5-7782-1935-9. — TekcT : amek-
TPOHHBIN // DnexTpoHHO-OubanoTeyHast cucrema IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/45078.htm

3. AnannueBa, C. C. AHanu3 AJIEKTPOIHEPTETUUECKUX CETeH M CHCTEM B
npuMmepax u 3anadax : yueoHoe nocobue / C. C. Ananunuena, C. H. llemor. —
ExarepunOypr : Ypansckuii dhenepanbubiii yausepcutet, 9bC ACB, 2016. — 176
c. — ISBN 978-5-7996-1784-4. — TekcT : AJIEKTPOHHBINH // DIEKTPOHHO-
OubIMoTEeYHas cucrema IPR BOOKS : [caifT]. — URL:
http://www.iprbookshop.ru/65910.html

4. ®aneeBa, I'. A. IlpoexkTupoBaHuEe paclpeNeIUTENbHBIX JIEKTPUICCKIX
ceteil : yueOHoe mocobue / I'. A. daneea, B. T. ®enun ; mox penakumeit B. T.
®denqun. — Munck : Bemmiimas mxkoia, 2009. — 365 ¢. — ISBN 978-985-06-
1597-8. — Tekct : 3MeKTpOHHBINA // DnexTpoHHO-OMOMMoTeuHas cucrema IPR

BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/20124.htmi

JlonmosiHuTEILHAS
1. KopotkeBuy, M. A. DKcrutyaTaius 3JIeKTPUYECKUX ceTer : yueOHuk / M.
A. KopotkeBuu. — MuHck : Bpimiimas mkona, 2014. — 351 ¢. — ISBN 978-
985-06-2397-3. — TekcT : ANEeKTPOHHBIHN // DNEKTPOHHO-OMOINOTEYHAS] CUCTEMA

IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/35574.html
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Ilpakmuueckasa pavoma Nel()

Tema: PacueTHble HArPY3KU NOACTAHIIUN

Ilens: HayunTHCS ONPENEIUTh PACYETHBIE HAIPY3KH ITOACTaHIINI

3unanun u ymenus, npuoopemaempie CHyOeHmMoM 6 pe3yibmame

0CB0EHUA meMbl: YMEET BBECTH

CryneHt OyAeT 3HATh:

KAaK BBECTU PAaCUYETHBIE HATPY3KU U YIPOCTUTH PACUET DJIEKTPUUECKON CETH

CryneHt OyaeT yMeTh:

OINPEIENATh PACUETHBIE HATPY3KH MTOACTAHIIMI B pacueTax peKUMOB HJICK-
TPUUYECKUX CETEN

®opmupyembie komnerenmun: [1K-1, TTK-2

Axmyanvhocms mempl: TOJYyYEHHbIE 3HAHUA HEOOXOAMMBI JJsl pacuéra
PEKUMOB DIIEKTPUUECKON CETU

Teopemuueckaa yacmo:

Ha pucynke 10.1, a mpuBenena cxema 3JIEKTPUYECKON CETH, COCTOSIIEN U3
TpeX JIMHUKA U Tpex TpaHchopMmaTopHbIX nojcTanimid. Ha pucynke 10.1, 6 mpuse-
JICHA CXEMa 3aMEILECHUs 3TOU K€ CETH.

JIns ynpolieHusi pacyeToB MCIOJIB3YIOTCS PAaCUETHBIE HATPY3KH MOJCTAH-
nui. PacueTHas Harpyska IOJCTaHIIMM BKJIIOYAE€T KPOME MOLIHOCTH HArpy3KHu IO-
TEpU B CTaJU U MeIU TpaHC(HOPMATOPOB MOJACTAHIIMM, PEAKTHUBHYIO MOIIHOCTD,
TEHEPUPYEMYIO B IOJOBUHE EMKOCTH JIMHUM, COEAUHEHHBIX C JAHHOM IOJCTaHIIN-
eil. PacuerHass Harpyska, Hampumep, JUIsl MOJCTAaHUUU 2 ONpPEAENAeTCs CIEAYIo-

UM BBIPAKCHUCM !

sz = Sou + ASp, + ASy, _ngzs _jQ(I,‘<12
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Pucynok 10.1 — Pacuer pexxuma paguaabHOR ceT ¢ TpaHCc(hOPMAaTOPAMHU:
a — CXEMa CCTH, 0 — cxema 3aMCIICHUA; B — YIIPOIICHHAA CXEMa 3aMCIICHUA

C paCYCTHBIMHA HArpy3KaMu HOI[CTaHI_[I/Iﬁ

B sTOM BBIpaxkenuu S,,— Harpyska BTOpoi noactaHiuu; ASp, — norepu B
meau Tpancdopmaropa 2; AS,, — notepu B ctamu Tpaacdopmaropa 2; Q. u QX
— PEaKTHUBHBIE MOLIHOCTH, TEHEPUPYEMBIE B KOHIIE JIMHUU 12 ¥ Havane JuHUMU 23.
Takum 0o0pa3om, pacueTHasi Harpy3ka MOJACTAHIIMHM BKJIIOYAET KPOME MOIIHOCTHU
HArpy3Kd TMOTEPU B CTAM U MEAHW TPaHC(HOPMATOPOB MOJCTAHIINN, PEAKTUBHYIO
MOIIHOCTh, TEHEPUPYEMYIO B MOJIOBUHE EMKOCTH JINHHUM, COEIMHEHHBIX C JAHHOU
MOJCTAHIUECH.

Hcnonb3oBaHre pacyeTHBIX HArPY30K MOJACTAHIUU CYLIECTBEHHO YIPOLIAET
CXEMY 3aMEIEHUs U COOTBETCTBEHHO pacyeT, OJIHAKO MPUBOAMUT K OMpPEIeIeHHOM
NOTPENIHOCTH PacyueTa: pacueTHbIE HArpy3KH MOACTAHLMKI BBIYUCISIIOTCS 10 TOTO,
KaK BBINOJIHEH JIEKTpUUECKUM pacueT, u Hanpsbkenus HH u BH noacranumii ve-

HN3BCCTHHI.
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3aoanue:

3aoaua Nel.

OrnpenenuTs pacyeTHbIE HArpy3Ku MojcTaniuil, 2, 3, 4 (pucynok 4.2). Ax-
THBHBIC MOIIHOCTH Harpy3ok P,=22 MBT, P;, =17 MBT, P,=30 MBT, xo3ddu-
[IMEHTHl MOIIIHOCTU BCEX HArpy3ok CO0S ¢ = 0,86. JITuHBI y4acTKOB U MapKu HC-
oyb30BaHHBIX NMPoBOJOB 110 kB yka3zanel Ha pucynke 10.2, a. Ha moacranumsx
2—4 ycTaHOBJEHBI MO JBa TpaHcpopMmaTopa CIEAYIOUIMX THIOB: MOACTAHIUSA 2—
TPJIH-25000/110; moxacranums 3-TJH-16000/110, moactanums 4 — TPJIH-
40000/110.

g7
1 22,5kM 22,5km 30 kM Sy
/ 3 Acizofis )
AC 150/24

Pucynok 10.2 — Pacuet pexxnMa pa30MKHYTON MUTAIOLIEN CETH:

a — cXema CeTH M3 TPeX JIMHUI; O — cXxema 3aMEIIeHHS CETH U3 TPEX JIMHHMI

KOHmPOJleble eonpocolt:

1. JIns 4ero B cXeMy CeTH BBOAAT PACUETHBIE HATPY3KU?
2. Kak onpenennuts pacuyeTHble HArpy3KH NOJCTAHIUMN ?
3. Kakue nanHble 0 Harpy3ke U CETH HEOOXOAMMBI Ul OIpeaeTeHHUs

pacyeTHBIX Harpy30K?
PexoMenayemasi iureparypa
OcHoBHast
1. KoGeneB A.B. PexuMbl pabOThI 2JIEKTPOIHEPTETUUECKUX CUCTEM [DJIeK-

TPOHHBIN pecypc] : yueOHoe mocobue s 6akaaaBpoOB U MaruCTPOB HANpPaBICHUS
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«9nexrposnepreruka» / A.B. Kobenes, C.B. Koueprun, E.A. [leuarun. — Dnek-
TPOH. TEKCTOBBIE AaHHbIE. — TamO00B: TamMOOBCKMI rOCyIapCTBEHHBIN TEXHUYE-
ckuil yauepcuter, ObC ACB, 2015. — 80 ¢. — 978-5-8265-1411-5. — Pexum
nocryma: http://www.iprbookshop.ru/64564.html

2. Pycuna, A. I'. bamaHChl MOIIHOCTH W BBIPAaOOTKH 3JICKTPOIHEPTHH B
AIIEKTPOIHEPTETUUECKON cucTeMe : yueOHOo-MeTroaudeckoe nocooue / A. I'. Pycu-
Ha, T. A. ®unmunmoBa. — HoBocubupck : HoBocuOMpCKHii Tocy1apcTBEHHBIA TEX-
HU4eckui yauBepcuteT, 2012. — 55 ¢. — ISBN 978-5-7782-1935-9. — Teker :
ANEKTPOHHBIN // DnexkTpoHHO-OMOMMoTeuHas cuctemMa IPR BOOKS : [caiiT]. —

URL: http://www.iprbookshop.ru/45078.htm

3. @apeena, . A. [IpoexTupoBaHue pacrpeAeIuTeIbHbIX NEKTPUUECKUX
ceteil : yueOHoe mocobue / I'. A. daneesa, B. T. ®enun ; mox penakuueit B. T.
denna. — MuHck : Bermmiimas mkoma, 2009. — 365 ¢. — ISBN 978-985-06-
1597-8. — Tekct : 3MeKTpOHHBINA // DnexkTpoHHO-OMOMMoTeuHas cucrema IPR

BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/20124.htmi

JdomosiHUTEILHASA
1. KopotkeBuu, M. A. DkcrmyaTarusi 3JeKTPUYECKUX CETeH : y4eOHHK /
M. A. KopoTtkeBud. — MuHCck : Beimitmas mkona, 2014. — 351 ¢. — ISBN 978-
985-06-2397-3. — TekcT : ANEeKTPOHHBIHN // DNEKTPOHHO-OMOINOTEYHAS] CUCTEMA

IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/35574.htmi

Ilpaxkmuueckaa pavoma Nel 1

Tema: Pacuer pasomknyToit cetu 110 k B ¢ Tpems noacranuusimu
Ilens: HayunuTHCS IPOBOJUTH MIEKTPUUECKUN PacyeT Pa3OMKHYTOMN CETH
3nanusa u ymenus, npuoopemaemole CHyOeHmoM @ pe3yivmame
0C60EHUA meMmbl:

CrygneHt OyAeT 3HaTh:

NOPSIAOK pacyeTa peKUMHBIX [TApaMETPOB PA30MKHYTOM CETH
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CryneHt OyaeT yMeTh:

ONpeNeNATh HAPSKEHUS], TOTOKK U TOTEPU MOIIHOCTHU B y3J1aX HArpy3Ku

®opmupyemblie komnerennuu: [1K-1, T1K-2

AKmyansHoCmb mempl OJYYECHHBIE 3HAHHUSI HEOOXOAUMBI JJIsl IPOBEACHUS
pacyeTa pexxuMoB pabOThl PA3OMKHYTHIX CEeTel

Teopemuueckaa yacmo:

N3Bectrb! (pucyHok 11.1) MomHOocTH Harpy3ok S, (k=2,3), conpoTuBieHus
M IPOBOAUMOCTH JIMHUH Z j = I + X u by (Kj=12, 23), HanpspKkeHne UCTOUHMKA
nutanus U; —HanpsbkeHne B Hauvane juHuu 12. Hajmo ompenenuTh HEW3BECTHbBIC

HanpsbkeHus B y3nax Uy (k=2, 3), MOTOKH U MOTEPH MOIIHOCTH B JIMHHUAX S ,If] S ,f]

ASy; (kj= 12, 23), a Take MOIIHOCTh UCTOYHMKA IUTaHUsA S1.

1-if aman Sj S« P4 Uc=lwow - 2)

~jQ¢12

v d
2-0 aman Ux M0 Sj )

Pucynok 11.1 — Pacuer pexxnma pa3oMKHYTOW NUTAIOLIEH CETH

Sp2 = Sou + ASpry + ASy, — jQc23 — Q12

Pacder ocymecTBisieTcss METOA0M HUTEPALM WM TIOCIICIOBATEIIBHBIX TIPH-
OMVMKEHUH, OH COCTOMT U3 JIBYX ITAIOB.

1-#1 oran. [IppuanMaem Bce HaNpsDKEHHS B y3iax paBHbIMU U, 1 ompenens-
€M TIOTOKH W TIOTEpH MOIIHOCTH B JIMHHSX IO MepBoMy 3akoHy Kupxroda ot mo-
CJIeTHEN HAarPy3KH K UCTOYHHUKY IMUTAHUSI TIPU

U=U,... .k=2,3.

Onpenenum — jQf,3, 55(3, AS53, 553, Jlajiee aHAJIOTUYHO OMPEACIUM OTOKH

¥ TI0TepH MoIHoCcTH B munuu 12: — jQ¥,, SK, AS;,, SE . 3anuck nepsoro 3akona

Kupxroda mist y3na 2 umeeT crieayroniuii Bus;
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S{(Z = 5 +52H — JjQc12

rae Sf — MOIIHOCTh, TEKYIIas OT y3ja 2 B JIUHUIO 23.

2-1 atan. Onpenensem Hanpspkenne U, 1o m3BecTHOMY HampshkeHuto U; u
NoTOKy MoIHocTd Si%, onpenenennomy Ha 1-M sTane. AHANIOTMYHO OHpesesseM
Us.

3aoanue:

3aoaua Nel

Paccuntath paGouue peXuUMbl JIMHUN TUTAIONIEH CETH, cXeMa KOTOpOu
nzo0paxeHa Ha pucynke 10.2, a. MomHocTu Harpy3ok Ha ctopoHe BH tpancdop-
MaTOPOB. S,=22,117+)14,787 MBA; S;=17,103+j11,592 MBA;
S4=30,136+j19,917 MBA

Konumponwvnwie sonpocuwr:

1. KakoBbI nonyiieHus Ipyu pacuere ceTu B 2 3rana?

2. Ha kakue nmapameTpbl pexXxuma CETH OKa3bIBalOT HAMOOJIbIIIEE BIUSHUE
IPUHUMAEMBbIE TONYIEHNSA?

3. Bo3MoxxHO 511 mIpoBecTH pacueT B 2 dTana 0e3 ONpelesIeHus: pacuer-

HBIX Harpy30K?

PexoMenayemas qureparypa
OcHoBHast

1. KobGene A.B. Pexxumbl paOOThl JIEKTPOIHEPTETUUECKUX CUCTEM [DJeK-
TPOHHBIN pecypc] : yueOHOoe mocobue st 6akaaaBpoOB U MAaruCTPOB HAIIPaBICHUS
«9nexrposnepreruka» / A.B. Kooenes, C.B. Koueprun, E.A. [leuarun. — Dnek-
TPOH. TEKCTOBBIC AaHHBbIC. — TamO00B: TaMOOBCKHI TOCYIapCTBEHHBIN TEXHUYEC-
ckuii yauBepcutet, ObC ACB, 2015. — 80 c. — 978-5-8265-1411-5. — Pexum
nocryma: http://www.iprbookshop.ru/64564.html

2. Pycuna, A. I'. bayiancbl MOIIHOCTH U BBIPAOOTKH 3JIEKTPOIHEPTUU B K-
TPOIHEPTreTHUECKON cHCcTeME : yueOHO-MeToandeckoe mocodue / A. I'. Pycuna, T.

A. ®wmnnoBa. — HoBocubupck : HoBocubupckuii rocy1apcTBEHHBIM TEXHUYE-
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ckuii yauBepceuret, 2012. — 55 ¢. — ISBN 978-5-7782-1935-9. — Texcr : amek-
TPOHHBIN // DnekTpoHHOo-OubanoTeynas cucrema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/45078.htm

3. AnaanueBa, C. C. AHamM3 AIEKTPOIHEPTETUUECKUX CETeH U CHCTEM B
npuMmepax u 3anadax : yueoHoe nocobue / C. C. Ananuuena, C. H. lllemor. —
ExatepunOypr : Ypanbckuii penepanpubiii yauusepcutet, ObC ACB, 2016. — 176
c. — ISBN 978-5-7996-1784-4. — TekcT : DJIEKTPOHHBIN // DIEKTPOHHO-
OoubMoTeuHas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/65910.html

4. daneena, I'. A. [lpoexTupoBaHHe pacrpeaeTuTeIbHbIX AIEKTPUUECKUX
cetelt : yueOHoe nocooue / I'. A. ®daneera, B. T. ®enun ; nox penakmnueit B. T.
®denqun. — Munck : Bemmiimas mxkoia, 2009. — 365 ¢. — ISBN 978-985-06-
1597-8. — Tekcr : smeKTpoHHBIA // DIeKTpoHHO-OuOIMoTeuyHass cucrema IPR

BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/20124.html

JlomoJiHMTEIbHASA:
1. KopotkeBuy, M. A. DKcrutyaTarus dJIeKTPUUECKUX CeTel : yueOHuk / M.
A. KopotkeBud. — MuHck : Beimiimas mkomna, 2014, — 351 ¢. — ISBN 978-
985-06-2397-3. — TekcT : 3NMeKTPOHHBIHN // DIEKTPOHHO-OMOIHOTEYHAs cHCTEMa

IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/35574.htmi
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Ilpakmuueckaa pavoma Nel2

Tema: PacnpenesieHre MOTOKOB MOIIHOCTA U HAIPSIKEHUW B MPOCTHIX 3a-
MKHYTBIX CETsAX 0€3 yueTa moTepb MOIIHOCTH

Ilenw: u3yunTh pacrpesiesieHue MOTOKOB MOIIHOCTH U HANPSDKEHWM TPo-
CTBIX 3aMKHYTBIX CETEH 0e3 ydeTa MoTeph MOITHOCTH

3unanun u ymenus, npuoopemaemsle CHyO0eHmMOM 8 pe3yibmame

0CBOCHUA MeMbl:

CryneHt OyAeT 3HaTh:

MOPAZIOK pacyeTa PEKUMHBIX MMapaMeTPOB Pa30MKHYTOM CETH MPOCTHIX 3a-
MKHYTBIX ceTell 0e3 ydeTa MmoTeph MOITHOCTH

CryneHT OyaeT YMETh:

IIPOBOJUTH PACUETHI MOTOKOB MOIIIHOCTH U HaNPsDKEHHM 0e3 ydyeTa norepb
MOIITHOCTH B 3aMKHYTBIX JJICKTPUUECKHUX CETAX

®opmupyemblie komnereHuu: [1K-2

AKmyanvHocms memboi:

MOJTYYCHHBIC 3HAHUS HEOOXOMMMBI IS TIPOBEJCHUS pacdeTa PeXUMOB pa-
OOTBI MPOCTHIX 3AMKHYTHIX CETEH

Teopemuueckas uacmp:

PaccMmoTpum nuHUIO C ABYXCTOPOHHUM MUTaHUEM, K KOTOPO# mpeobpasyer-
csl pocTask 3aMKHyTas ceTh (pucyHok 12.1, a).

Hcnonp3yem pacueTHbIE MOITHOCTH HArPy30K MOJICTAHIINH.

[Ipu ompeneneHHH MOTOKOB Sip, Spz, Si3 MpeHEOPEKEM MOTEPSIMHU MOIITHO-
cti. CiaeaoBaTellbHO, MTOTOKM MOIIHOCTH HA TOJIOBHBIX yYacTKaX OIMPEICISICTCS

TaK:

Zz;% Skan

S., =
12 Zln
YRZ2 Sk Z1k
Sn,n—l = Z—
in
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3HaYeHHUE MOTOKA MOITHOCTH S k+1 MOYKHO JIETKO HAWUTH HA OCHOBAHUH TIEp-

Boro 3akoHa Kupxroda.

. — ¢
Sz £3 a:)
Sz 85: Si3
7 2 3 ¥ 4
! }K E:
3z %23 Ss )
H X
7 —= p8m fug ¥ 4
Sn ?’(l E-K 'E:Ji
Sy Sz S43 S
Sz S5 Siz
8)
Pip Psz Py3
; Lo vy Bz, g 9 J4

Pucynok 12.1 — Pacnpezaenenre nOTOKOB MOIITHOCTH B 3aMKHYTOW CETH
a — UCXOJIHAS CETh; O — MPEJICTaBIICHUE UCXOIHON CETHU B BUJIE JIBYX JIMHUM;
B — YCJIOBHBIE 0003HAUCHHUS JIJISI pacueTa MOTOKOB B JIMHUSAX C yUETOM I0-
TE€Pb MOIIHOCTH; I' — HAIIPABJIEHUE TTIOTOKOB

3aoanue:

3aoaua Nel.

Konsresas cetb (pucyHok 12.2, a) HanpspbkenueM 110 kB cBsi3bIBaeT aiek-
TPOCTAHIMIO | C MOHMXKAOUMMHU MOACTAHLUSAMHU 2, 3, MMEIOIINMHU PaCUETHBIC
Harpysku S, = 28+j23 MBA u S;3 = 39,2 + j32,89 MBA. Mapku 1poBOJIOB, JUTHHBI
JIMHUN yKa3aHbl Ha pucyHke. ConpoTuBieHHs WX paBHbl: Zp = 3,6 + 12,15 Owm;
Zy3 =5+j6 Om; Z33 = 8,1+ j20,65 Om. Hanpsbkenre Ha IMIMHAX AJIEKTPOCTAHIIUN
paBHo 113 kB. Onpenenuts MOIHOCTb, KOTOPAsi MOCTYMAET C IIMH 3JIEKTPOCTAH-

nuu. Pacuer npoBecTu 6€3 ydyeTra moTepb MOIIHOCTU
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Pucynok 12.2 — Pacnpenenenre nOTOKOB MOITHOCTH B JIMHUU C IBYXCTO-
POHHUM ITUTAHUEM
a — cxeMa konblieBoi cet 110 kB; 0 — cxema 3amelieHust TMHUU C YETHIPb-

Ms y3JIaMH

Konmponwvnwie gonpocol:

1. Kak onpenenuts TOUKY MOTOKOpPA3/iesia B IPOCTOM 3aMKHYTOM CETH?

2. Bo3MOXHO 1M TIpOBECTH pacyeT 3aMKHYTOW ceTh Oe3 ompenerneHus
pacyYETHBIX HArpy30K?

3. Bcerga nmu Touky OTOKOpas3aena akTUBHOW U pEAKTUBHOW MOILIHOCTH

COBIIJIAIOT B OJTHOPOAHOM ceTu?

PexoMenayemasi iureparypa
OcHoBHas

1. KobGener A.B. Pexxumbl paOOThI 31€KTPOIHEPTETUUECKUX CUCTEM [DJEK-
TPOHHBIN pecypc] : yueOHoe mocodue /il 0akalaBpOB M MarucTPOB HaINpaBICHUS
«9nexrposnepretuka» / A.B. Kobenes, C.B. Koueprun, E.A. [leuarun. — Dnek-
TPOH. TEKCTOBBIE AaHHble. — TamO0B: TamMOOBCKMII rOCYapCTBEHHBIN TEXHUYE-
ckuii yauBepcutet, ObC ACB, 2015. — 80 ¢. — 978-5-8265-1411-5. — Pexum
noctyma: http://www.iprbookshop.ru/64564.html

2. Pycuna, A. I'. bamancbl MOIIHOCTH M BBIPAOOTKHU DJIEKTPOIHEPTUU B
3JIEKTPOIHEPIEeTUUECKON cucTeme : yueOHo-Meroanyeckoe rnocooue / A. I'. Pycu-
Ha, T. A. ®unmunmnoBa. — HoBocubupck : HoBocuOupckuii rocy1apcTBeHHBIN TeX-

HUYecKuid yHuBepcuteT, 2012. — 55 ¢. — ISBN 978-5-7782-1935-9. — Texker :
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DJIGKTPOHHBIN // DnekTpoHHOo-OmOmmoreynas cucrema IPR BOOKS : [caiit]. —

URL: http://www.iprbookshop.ru/45078.htm

3. AmnannueBa, C. C. AHanu3 3JIEKTPOIHEPreTUYECKUX CETel U CHUCTEM B
npuMepax u 3amadax : yueoHoe nocobue / C. C. AnanmueBa, C. H. lllemor. —
ExarepunOypr : Ypansckuii ¢penepanbubiii yausepcutet, 9bC ACB, 2016. — 176
c. — ISBN 978-5-7996-1784-4. — TekcT : DIEKTPOHHBIN // DIEKTPOHHO-
OubIMoTeyHas cucTemMa IPR BOOKS ; [caitT]. — URL:
http://www.iprbookshop.ru/65910.html

4. ®apeesa, I'. A. IIpoexTupoBaHue paclnpeeNUTENbHbIX 3IEKTPUUYECKUX
cetelt : yueOHoe mocooue / I'. A. ®daneera, B. T. ®enun ; nmox penakmueit B. T.
®enquH. — Munck : Bemmiimas mxkoia, 2009. — 365 ¢. — ISBN 978-985-06-
1597-8. — TekcT : 21MeKTpOoHHBIN // DnexkTpoHHO-OMOMMoTedHas cuctema IPR

BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/20124.html

JlonosiHUTEILHAS
1. KopotkeBuu, M. A. Dkcruryatarus 3JeKTPUYSCKUX CETEH : y4COHHK /
M. A. KopoTtkeBnd. — Munck : Beimmiimas mkona, 2014. — 351 ¢. — ISBN 978-
985-06-2397-3. — TekcT : ANEeKTPOHHBIN // DNEKTPOHHO-OMOINOTEYHAS] CUCTEMA

IPR BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/35574.htmi
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Ilpakmuueckasa paooma Nel3

Tema: Onpenenenue Harpy3o0kK, 0agaHC peaKTUBHOM MOITHOCTH, PACCTaHOB-
Ka KOMIIEHCUPYIOIIUX YCTPOMCTB

Ilenwv: uzyuump GanaHchl aKTUBHOW M PEAKTHUBHOW MOIIHOCTU B 3JIEKTPO-
YHEPreTUYECKUX CUCTEMAX

3HaHuA u ymeHus, npuoopemaemole CHyOeHmMOM 6 pe3yipbmame

0CB0EHUA MmeMbl:

CryneHt OyAeT 3HaTh:

Ha3HaueHue OaTapeil KOHAEHCATOPOB W CHUHXPOHHBIX KOMIIEHCATOPOB B

BJIEKTPUYECKUX CETAX U KPUTEPUH pacCcTaHOBKU KY

CryneHT OyaeT YMETh:

o0ecreyuTh KOMIIEHCAIMI0 PEAKTUBHOM MOIITHOCTH B 3JIEKTPOIHEpreTHYe-
CKOM CUCTEME.

®opmupyemblie komnereHuu: [1K-2

AxkmyanvHocms memol: TIOTYyUYCHHBIC 3HAHUS HEOOXOAUMBI Il obecrieue-
HUS TpeOyeMOro KauecTBa 3JEKTPOIHEPTUU U €r0 PEryJIUPOBAHHUS

Teopemuueckasa uwacmau:

[lepemaua anextposneprun no JIDII 3meKTpOMArHUTHBIMU BOJIHAMHU OCY-
HIECTBIISETCS CO CKOPOCTHIO, OJIM3KOW K CKOPOCTH CBETA, T.€. MPAKTUYECKU MTHO-
BEHHO. JTO MPUBOJUT K TOMY, UYTO MPOU3BOJICTBO, PacIpeeicHue U OoTpeOIeHre
AIEKTPOIHEPTUH MPOUCXOAUT OJHOBpeMeHHO. [loaTOMy B JIF060 MOMEHT BpeMe-
HU YCTAaHOBHBIIETOCS PEXHMa CUCTEMBI JIOJDKHBI BHIPaOaThIBaTh MOIIHOCTD, PaB-
HYIO MOIIHOCTHU MOTPEOUTENEH U MOTEPSM MOIIHOCTH B JIEMEHTax cucTtemsl. [[py-
TUMU CJIOBaMH, B YHEPTOCUCTEME JOJIKEH UMETh OaaHC BhIIaBa€MOU M TIOTPEOIIsI-

€MOM MOITHOCTH:
ZPF :ZPH :ZPH +ZAP’
2.Q =2.0,=20,+2.AQ
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Tac ZPF —dKTHBHAad MOHOIHOCTb, KOTOpasd Bblpa6aTBIBaCTCH réHepaTropamMu

AIIEKTPOCTAHIIMI 32 BBIUETOM MOIIHOCTH, PACXOAYEMOIl Ha COOCTBEHHBIE HY Kb
JIIEKTPOCTAHLINN;

> P, —cymmapHas notpebisieMast akTHBHAsE MOIIHOCTb, KOTOPast CKJIa/bIBa-
eTCs U3 MOIIHOCTH Harpy3ok » P, u noteps momHoctH » AP
> Q. —peakTHBHAs MOIIHOCTb, KOTOpas BbIPAOATHIBACTCS I€HEPATOPAMH

AIEKTPOCTAHIMN 32 BBIYETOM MOIIHOCTH, PACXOJyeMOM Ha COOCTBEHHBIE HY Kbl
IIEKTPOCTAHLUM, a TAKXKE PEAKTHBHAS MOLIHOCTH JOIOJIHUTEIBHBIX NCTOYHHKOB
pEaKkTUBHOI MOIIHOCTH;

> Q, —cymmapHasi notpebisieMas PeakTHBHAsE MOIIHOCTb, KOTOpasi CKJIa-
JBIBACTCSI M3 MOIIHOCTH Harpy3oK » Q, u moteps MomHocTH » AQ.

[loTepn akTUBHOW MOUIHOCTH BKJIFOUYAIOT B C€0Sl MOTEPH MOILIHOCTH B BO3-
OymHbIX 1 KabenbHbIX JIDII, a5eKTpoMarHuTHBIX anmapaTtoB U yCTPOMCTB yIpaB-
JICHUS] PEKUMaMH CUCTEMBI.

CyMMapHble IOTEpU PEAKTUBHOW MOIIHOCTH — 3TO ajreOpaumyeckas cyMMma
MOTEPb MOIIHOCTH B CONMPOTHUBIICHUAX M MPOBOJUMOCTSIX BO3AYIIHBIX M KaOelb-
Heix JIOII, Tpancpopmaropax, MOITHOCTH HaMarHUYMBAHUS U PACCESHUS DJIEK-
TPOMArHUTHBIX anmnapaTosB.

[Ipy HEM3MEHHOM COCTaB€ HArpy30K AaKTHMBHAasi M PEAKTHUBHAS MOIIHOCTb,
notpeodsiemasi CUCTEMOM, sABIsAeTCA (DYHKIMEN YacTOThl M HANpPSKEHUs Ha IIMHAX
notpeduresneil. bamanc MoOIHOCTH B CHUCTEME OTBEYAET HEKOTOPBIM OMPEICIICH-
HBIM 3HAYEHUSM YacTOThl M HanpsbkeHus. [Ipu u3MeHeHun uX 3HaUY€HU U3MEHS-
I0TCS B TOW WJIM MHOW CTETICHU TIpaBas M JieBas yactu ypaBHeHus Oamanca (100.1)
1 Ha00OPOT.

KonuuecTBeHHYIO0 OIIEHKY W3MEHEHHS BEJIUYMH, BXOJSALIMX B ypaBHEHHE
OajaHca, MOXKHO BBIIOJIHUTH MO CTATUYECKUM XapaKTEPUCTHKAM Harpys3ku (Io-
tpeduteneit) P, u Q.

Craruyeckue XapakTepUCTUKU MPEACTABISAIOT cOO0M 3aBUCUMOCTH MOTPED-

JSIeMOW aKTUBHOW U PEAKTUBHOW MOUIHOCTEM OT 4acToThl U Hanpsixenus (P, = F
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VU),P,=F (), Q.=F (U)u Q, = F (f)) npu Takux MaipIx UX H3MCHCHHSIX, YTO
KaX/IbIii HOBBIA PEXHM MOXKET CUMTAThCS yCTaHOBHMBIIUMCS. OHU TMPUBEICHBI Ha

puc. 13.1.

F,Q F,oa

Uvom fHI:IM

a) 6)
Pucynok 13.1 — Cratnueckue XapakTepuCTUKA MOITHOCTH

a — I10 HaIIPpsAKCHULO, 0 — 1o yacToTe

HpO&HaﬂI/IBI/IpyeM BCIIMYMHBI IIPONU3BOJHBIX

oP,(U,f) 0Q,U,f)
ou ou
oP_(U, f) . Q. (U, f)
of of

IIPpHU HEC3HAYUTCIIbHBIX M3MCHCHHAX HAIIPSIKCHHA W 4Ya-

cTOTBI B OKPECTHOCTSIX TOUKH (Uyon, Tron):
oP_ (U, f) >0
oU
0Q. (U, f) S0
ouU
oP (U, f) 0
of

Q.. 1) _,
o,

I/ICXO,Z[H N3 BUJA CTATUYCCKUX XAPAKTCPUCTUK, MOKHO 3aIIMCaTh:

Q, (. 1), |0Q,U. 1)
ou |7 |
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0P, (U, )| NEACH
of || au

[IpenmosnoxumM, 4YTO B MEPBOHAYAJIBLHOM pEXHME YpaBHEHHE OajaHca BbI-
TIOJTHSICTCS TIPY 3HAYCHUSX HAMPSKCHUS U 4acTOThI paBHBIX U 1 fo:
P, Uy, fo) =R.WU,, fo);
Q. Uy, f) =Q, Uy, fo).
[Ipy He3HAUUTETHLHOM HM3MEHEHHHM MOIIHOCTH HCTOYHUKOB Ha BEJIIMYMHY
AS, =AP. + JAQ, u3MeHATCS U ypaBHEHUs OayaHca.
[Tpu paznoxenuu B psan Teitnopa ynkuuit P (U, f) u Q, (U, f) B okpecTHO-
ctsix Touk (Uy, fo) Tpu yuere ToJIbKO MPOM3BOAHBIX ITEPBOTO MOPSIIKA, TTOTYIHM:

oP_(U, f) oP_(U, f)
ouU

-AU + -Af =AP;

QuU. 1)y, RuU. 1) _AQ
oU of v

3anwuiieM B MATPUYHOUN opMe cucTeMy

oP (U, f) 0P (U,f)
ou of AU| |AP,
Q,U.f)  Q,U,T) "Af HAQ |

ouU of

Perraem ypasuenue (14.6) ornHocutensHo npupaienuit AU, Af :

AU :1.(M.Apr _aPngcJ, f) _AQF}

A of
b (R0 o P )
A oU oU

rae OnpeacinuTeIb MaTPHUIIbl paBCH
_oP,U,f) Q,U,f) oP,(U,f) Q,U,f)
oU of of ou

A

3aoanue:

3aoaua Nel
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Ha pucynke 13.2 nmoka3zana cxema reorpauyeckoro pacrtoiIoXKeHUs UCTOY-
HUKa NUTaHUs palloHa U IyHKTOB NOTpeOsIeHUs AMeKTposHepruu. Harpysku noa-
cranuuii paBusl P,=36 MBT, P;=39 MBTt, P,=22 MBT P5s=17 MBT, P¢=41 MBT.
OnpenenuTs MOLIHOCTH HAarpy30K, pacCUUTaTh OaJaHC aKTUBHOM MOIIHOCTH B Ce-

TH U PACCTaBUTh KOMIICHCUPYIOIIHUE ycTpoiicTBa Ha muHax 10 kB moHmxkarommx

HOJACTAHIIUH.
2
1 . PZ 3
P,
4
P, /.
5 6
P5 P6

Pucynok 13.2 — Cxema reorpaduyeckoro pactoaoKeHUs

Konmponwvnuie 6onpocel:

1. KakoBa cBsi3b Mexy OalaHCOM aKTUBHOW MOIIHOCTU U PETyJIHpPOBa-
HUEM YaCTOThI?

2. KakoBo Ha3HaueHue Oarapedl KOHIEHCATOPOB M CHUHXPOHHBIX KOM-
IIEHCATOPOB B JIEKTPUUECKUX CETAX?

3. KaxkoBbl kpurepun paccranoBku KY?

PexoMenayemasi iureparypa
OcHoBHas
1. KoGene A.B. Pexxumbl paOOThl JIEKTPOIHEPTETUUECKUX CUCTEM [DIIeK-
TPOHHBIN pecypc] : yueOHoe mocodue s 0akalaBpOB M MaruCTPOB HANPABICHUS

«9nexrposnepreruka» / A.B. Kooenes, C.B. Koueprun, E.A. [leuarun. — Dnek-
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TPOH. TEKCTOBBIE AaHHble. — TamO0B: TamMOOBCKMI rOCYIapCTBEHHBIN TEXHUYE-

ckuii yauepcuter, ObC ACB, 2015. — 80 ¢. — 978-5-8265-1411-5. — Pexum
noctyma: http://www.iprbookshop.ru/64564.html

2. Pycuna, A. I'. baiaHCchl MOIIIHOCTH U BBIPAOOTKH SJIEKTPOIHEPTUH B IJICK-
TPOIHEPIreTUUECKOU cucTeme : yueOHo-meTonuyeckoe nocooue / A. I'. Pycuna, T.
A. ®umunnoa. — HoBocubupck : HoBocuOupckHii rocy1apcTBEHHbBIN TEXHUYE-
ckuii yauBepcuteT, 2012. — 55 ¢. — ISBN 978-5-7782-1935-9. — TekcT : amek-
TPOHHBIN // DnekTpoHHO-OubanoTeyHast cucrema IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/45078.htm

3. AnannueBa, C. C. AHanu3 AJIEKTPOIHEPTETUUECKUX CETeH M CHCTEM B
npuMmepax u 3anadax : yueoHoe nocobue / C. C. Ananunuena, C. H. llemor. —
ExarepunOypr : Ypansckuii dhenepanbusiii yausepcutet, 9bC ACB, 2016. — 176
c. — ISBN 978-5-7996-1784-4. — TeKkcT : AJIEKTPOHHBIH // DIEKTPOHHO-
OubIMoTEeYHas cucrema IPR BOOKS : [caifT]. — URL:
http://www.iprbookshop.ru/65910.html

4. ®aneeBa, I'. A. IlpoexkTupoBaHue pacHpeleIUTEIbHBIX SJIECKTPHUSCKUX
ceteil : yueOHoe mocobue / I'. A. daneea, B. T. ®enun ; mox penakumeit B. T.
®denqun. — Munck : Bemmiimas mxkoia, 2009. — 365 ¢. — ISBN 978-985-06-
1597-8. — Tekct : 3MeKTpOHHBINA // DnexTpoHHO-OMOMMoTeuHas cucrema IPR

BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/20124.htmi

JlonmosiHuTEILHAS
1. KopotkeBuy, M. A. DKcrutyaTaius dJIeKTPUUYECKUX ceTel : yueOHuk / M.
A. KopotkeBuu. — MuHck : Bpimiimas mkona, 2014. — 351 ¢. — ISBN 978-
985-06-2397-3. — TekcT : ANEeKTPOHHBIHN // DNEKTPOHHO-OMOINOTEYHAS] CUCTEMA

IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/35574.html
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Ilpakmuueckaa pavoma Nel4

Tema: Pacuer moTtokopacnpeiesieHus] akTUBHON MOIIHOCTH, BHIOOP HOMH-
HaJIbHOTO HANPSIKEHUS CETH

Ilenw: nayunThCs BHIOMPATh HOMUHAJILHOE HANIPSDKEHHUE CETU

3uanusa u ymenus, npuoopemaemvle CHy0eHmMoM 6 pe3yibmame

0CBOEHUSA MeMbl:

CryneHt OyAeT 3HaTh:

KaK OMNpPENENIIETCA MOTOKOPACIPEICICHUE aKTUBHON MOIITHOCTH B CETH U
BBIOMpAETCS HOMUHAIBHOE HANPSKEHUE CETH

CryneHt OyaeT yMETh:

000CHOBaTh BHIOOP HOMHHAJIBHOTO HANPSDKCHHSI CETH, YUUTHIBAs TEXHUYE-
CKHE OrpaHUYECHUS

®opmupyembie kommnerenmun: [1K-1, TTK-2

AKkmyanvHoCcmb membol:

npuoOpeTaeT MOHMMAHUE B3aMMOCBSI3U 3aJlau NMPOEKTHUPOBAHUS M IKCILTya-

Taou1 CUCTCMBbI BHeKTpOCHaG)KeHI/IH 00BeKTa

Teopemuueckasn uwacmop:
HomunanbHOE HamnpspKEHHWE JIMHUM OIPENENSCTCS €€ JUIMHOW M aKTUBHOM

MOIIHOCTBIO, IEPEAABAEMOM 10 TUHUU. JJIMHBI JIMHUW U3BECTHBI.

LI

2 30 3 70 55 1
Sz-: <— ls 1113 SHH-I
SHZ SH3 SHI

Pucynok 14.1 — I[IpuniunuansHas cxema pa3oMKHYTOW CETH

MOHIHOCTI/I, MMPOTCKAOIIHC 110 Y4aCTKaM CCTU COCTABJIAIOT:

Sun—l = Sm;
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Ss 2 :SHZ;

San—s = SH3 + SHZ'

[IpuBeneM pacyeT 3aMKHYTOM 3ieKTpuyeckoi cetu (puc. 14.2). Onpenenum
IIPEIBAapUTEIBLHOE TOTOKOpACIpEAEIeHUE B CETU. IIpecTaBuM KOJIBLIEBYIO CXEMY
CEThIO C JIByXCTOPOHHMM IHMTAHUEM OT UCTOYHUKOB A u B u 3amanumcs npous-

BOJILHO HAINpaBJICHUSIMH MOIIHOCTEH B TuHuUsAX (puc. 14.1).

A B
| 1 : ) |
I Sa ‘ =Sy ‘ =3y ‘ =— Sp3 |

Sm Su Sus

Pucynok 14.2 — [IpencraBpineHue NpUHIUITHAIBHON CXEMBbI CETH KOJIBIIEBOTO

THUIIa CETHIO C ABYXCTOPOHHHUM IIUTAHUEM

MOIIIHOCTI), IMPOTCKAIIaA 110 TOJIOBHOMY YHACTKY Al , COCTaBJISICT.

3 3
Sy = Z PiLiB/LAB + jZQlLiB/LAB
i=1 i=1

|
MOIIHOCTH OCTaJIbHBIX YYAaCTKOB AJIEKTPUUYECKON CETH HaiIeM MO MEPBOMY
3akoHy Kupxroda, mnpeaBapuTeabHO 3aJaBIINCh HAMPABICHUSIMU MOIIHOCTEH

(puc. 14.1)
S12 =S = Sh1r Sas =51, = Spzi Spz =Sz + Sy
Jlnst BIOOpa HANMpSHKEHUS! SJIEKTPUYECKONM CETH BOCHOJib3yemcs (hopmysion

3anecckoro, Ctumia u MnnapuonoBa Hanpsibkenue yuactka cetu Al coctaBisier:

— ¢opmya 3anecckoro
U,ma=16-4P-L

— dopmyna Ctuiia

U, . =434/L+0,016P

— opmyna Unnapuonosa
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1000

L P
3aoanue:
3aoanue Nel

OnpenenuTs MOTOKOPAcHpeaeieHUe aKTUBHONW MOIIHOCTH M HOMHUHAJILHOE

HaMpsHKeHUE JIMHUM JJ1s1 cXeMbl BapuaHTa 1 pucyHok 14.3.

BapwuanT -1 Bapwuant -2

2

2

30 23

Pucynox 14.3 — BapuaHTbl cXeMbI CETH
3aoanue Ne2
OnpenenuTs NOTOKOPACHPENEIEHNE aKTUBHOM MOIIHOCTH W HOMHHAJIBHOE

HaIpsDKEHKE JIMHUM U CXEMBbI BapuaHTa 2 pucyHokK 14.1.

Konmponwvnwvie éonpocwi:

1. Ot kakux (akTOPOB 3aBUCUT SKOHOMHUYECKH I1€J€CO00pa3HOE HOMU-
HaJIbHOE HaIPSKEHUE MPOEKTUPYEMOil ceTu?

2. KaxoBsl nperMy1iecTBa npuMeHeHus: 60Jiee BHICOKOIO HOMUHAJIBLHOTO

HaIpsKEHU ?
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3. KakoBb1 HEAOCTATKU IIPUMCHCHUA 0ojiee BBICOKOTO HOMHHAJBHOI'O

HanpsHKeHUs1?

Pexomenayemas siureparypa
OcHoBHast
1. Pycuna, A. I'. bamanchl MOIIHOCTH ¥ BBIPAOOTKH 3JIEKTPOIHEPTUU B IJEK-
TPOIHEPIreTHUECKON cucTeMe : yueOHO-MeToaudeckoe mocodue / A. I'. Pycuna, T.
A. ®umunnoa. — HoBocubupck : HoBocuOupckuii rocy1apcTBEHHbINH TEXHUYE-
ckuit yauBepcureT, 2012. — 55 ¢. — ISBN 978-5-7782-1935-9. — TexkcrT : anek-
TPOHHBIN // DnekTpoHHO-Oubamoreunas cucrema IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/45078.htm

2. AnannueBa, C. C. AHanmu3 3JIEKTPOIHEPTETUUECKUX CETeH M CHUCTEM B
npuMepax u 3anadax : yueoHoe nocobue / C. C. Ananuuena, C. H. lllemor. —
ExatepunOypr : Ypanbckuii ¢penepanbubiii yauusepcutet, ObC ACB, 2016. — 176
c. — ISBN 978-5-7996-1784-4. — TekcT : AJIEKTPOHHBIN // DIEKTPOHHO-
OoubMoTeyHas cucrema IPR BOOKS ; [caiit]. — URL:
http://www.iprbookshop.ru/65910.htmi

3. @aneena, I'. A. [lpoekTupoBaHHe pacHpeaeTIuTEIbHBIX AIEKTPUUECKUX
cereil : yueOHoe nocobue / I'. A. ®aneesa, B. T. ®eaun ; nox penakuueit B. T.
®denqun. — Munck : Bemmiimas mxkoia, 2009. — 365 ¢. — ISBN 978-985-06-
1597-8. — TekcT : 27eKTpOHHBIN // DnexkTpoHHO-OMOMMoTeyHass cuctema [PR

BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/20124.htmi

JlomoJiIHMTEIbHASA:
1. KopotkeBny, M. A. DKcrutyaTaius 3JMeKTPUUECKAX CeTel : yueOHuk / M.
A. KopotkeBud. — MuHck : Beimiimas mkomna, 2014, — 351 ¢. — ISBN 978-
985-06-2397-3. — TekcT : 31MeKTPOHHBIHN // DIEKTPOHHO-OMOIHOTEYHAs cHCTEMa

IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/35574.htmi
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Ilpakmuueckasa paboma Nel5

Tema: bananc peakTUBHOW MOIIHOCTU. Pacuer moTokopacnpeneneHus pe-
AKTUBHOU MOIIHOCTH

Ilensy: n3yunTh yCTPONCTBA KOMIIEHCAIIUN PEAKTUBHON MOITHOCTH

3uanuna u ymenus, npuoopemaemple CHy0eHmMoME pe3yibmame

0CBOEHUSA MeMbl:

CryneHt OyAeT 3HaTh:

JUISl 4€TO U KOrJa MPUMEHSIOTCS KOMIIEHCUPYIOIIKUE YCTPOMCTBa

CryneHt OyAeT yMeTh:

ONPEAETATh NOTOKOPACTIPEICIICHUE PEAKTUBHOM MOIIIHOCTH CETU U OLICHHU-
BaTh OaJaHC PEaKTHBHOW MOITHOCTH

®opmupyembie komnerennun: [TK-1, TIK-2

AKkmyansHocms mempl: HEOOXOAUMO MPOBEPATH OaTaHC PEAKTUBHOM MOIII-
HOCTH TIPU IPOEKTUPOBAHUU HJICKTPUUECKON CETH

Teopemuueckaa wacmao:

N3 Gananca peakTUBHOW MOIIHOCTH B DHEPrOCUCTEME CIEAYET, 4TO B CIY-
yae, KOrjJa TeHepalus PEaKTUBHOW MOIIMHOCTH TMPEBBINIACT €€ MoTpebieHue,
HaIpsbKeHUe B ceTu Bo3pacTaeT. [lpu neduiure peakTHBHOM MOIIHOCTU — HaMpsi-
YKEHHUE yMEHbIIIAaeTcsl. DTOT BBIBOJ MblI YK€ MOJIy4YaiH, KOTJa paccMaTpUBaln BEK-
TOPHYIO AMArpaMMmy JIMHUM dJeKkTpornepenadn HanpstkenueM 110 kB. EMkocTHBIM
tok JIDII, paGoTaromieit Ha XOI0CTOM XOJy, WU, IPYTUMH CIOBaMHU, MOIIHOCTb,
reHepupyemas JIOII, nossiaer HanpsbkeHue B Kouile JIDII.

B otnuuune ot 6anaHca akTMBHOW MOIIHOCTH, OajaHC PEaKTUBHOM MOIIHO-
CTU HE MOJKET B MOJIHOW Mepe OINpeJeauTh TpeOOBaHUs, KOTOPbIe TPEAbIBISIOTCS
K UCTOYHMKAM PEAKTHUBHOW MOITHOCTH. ECIM aKTMBHYIO MOIIIHOCThH BbIpabaThIBa-
I0T TOJIbKO T€HEPATOPhI AJIEKTPOCTAHIIUM, TO PEAKTUBHYIO MOIIHOCTb MOXHO TO-
JYYUTh OT JIOMOJHUTEIBHBIX HMCTOYHHUKOB, KOTOPbHIE MOTYT YCTaHABIUBATHCS
BOIM3M MOTpeOuTeneil. T JOMOJHUTEIbHbBIE UCTOYHUKU HA3bIBAIOTCS KOMIICH-

CUPpYIOIIMMHU YCTAHOBKAMMH.
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[Tpu mpOEKTUPOBAHUU AIIEKTPUUECKON CETH HYKHO MPOBEPSITH OajJaHC peak-
THBHOUM MOIIIHOCTH KaK B LIEJIOM [0 SHEPTrOCUCTEME, TAK U B OTJIEIJIbHBIX €€ YaCTSX.
[Tpu 3TOM ciienyeT yuyuThIBaTh U HEOOXOIUMOCTh PE3€pPBa PEAKTUBHON MOIIIHOCTH.

bamanc peakTMBHOM MOIIHOCTH CJIEAYyET MPEeayCMAaTpUBaTh OTIAEIBHO IS
KQXKJIOTO peKUMa CETH. XapaKTEpPHBIMU PEKUMAMU B CUCTEME SIBIIAFOTCS:

. pPEXHUM HauOOJIbIIEH PEaKTUBHOW HArpy3Kku. s pexxuma xapakTepHO
HauOoJbIIIee TOTPEOJICHHE PEaKTHBHOM MOIMHOCTH M HAMOOJBINAs MOIIHOCTh
KOMIIEHCUPYIOLIUX YCTPOMCTB;

. pPEXUM HauOOJbIIEH aKTUBHOM Harpy3ku. Pexum cBsi3aH ¢ HanOoJIb-
HIei 3arpy3Koi reHepaTopoB aKTMBHOM MOIIHOCTH MPU HAaWMEHbIIEH BBIPAOOTKE
pEaKTUBHOW MOIIHOCTH;

. pEXMM HAaUMEHbLIEH AKTMBHOW HArpy3ku. B sToM pexxume 4dacth re-
HEPATOPOB OTKIIOYAIOT. BbIpaOoTka peakTUBHOM MOIHOCTH T'€HEPATOPAMHU DJICK-
TPOCTAaHIIMHA YMEHBIIIACTCS;

. NIOCJIEaBAPUIHBIE U1 PEMOHTHBIE PEXXHUMBI. B 3THX pexxnumax HanOoJIb-
1IME OTPAHUYEHHUS 10 Mepeiadye PEAKTUBHOM MOITHOCTH.

Ecnu B sHeprocucreme HaOmoaaeTcs AepUIUT aKTUBHOM MOIIHOCTH, TO OH
MOKPBIBAETCS 3a CUET U30bITKAa aKTUBHOW MOIIHOCTHU B ApYyrux cucremax. s mo-
KPBITHSI HEIOCTAaTKa PEAKTUBHOM MOIIHOCTH €€ 3KOHOMUYHEE T€HEPUPOBATh KOM-
NIEHCUPYIOIIMMH yCTPOUCTBAMHU, KOTOPBIE YCTAHABIMBAKOTCA B JAHHOM YHEPTOCH-
CTEME, a HE NEPEaBaATh U3 COCETHUX CUCTEM.

B oTtnuume oT akTUBHOW MOIIHOCTH PEAKTHBHAs MOILIHOCTb MOXET T'€HEPH-
pOBAaThCS HE TOJIBKO I'€HEpaTOpaMu JJIEKTPOCTAHLUM, HO U YCTPOUCTBAMHU, KOTO-
peie HazbiBaroTCcs KommeHcupywmumu (KY). DTu ycrpoiicTBa pacmosiararotr B

HEIMOCPEACTBEHHOM ONM30CcTH OT noTpeduTeneil. K Hum oTHOCSTCS:

. cuHXpoHHbIe KomneHcaTtopsl (CK);
. Oatapeu kouaeHcatopoB (bK);
. cTtaTudeckue UCTOUHUKU peakTuBHOU MoiHOCTH (CTK nnu UPM).

OngwIT OKCILTyaTalur IIOKa3bIBACT, YTO IIpU HOMMHAaJIbHOM Harpys3ke rcucpa-

Topsl IC BbIpabaThiBatoT okoyio 60 % TpedyeMoi peakTuBHOU MoiHOcTH, 20 %
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TEHEepPUPYETCs JIMHUSMU JJIEKTpONeEpeaad BhICOKOro HampsbkeHus, 20 % Bbipada-
THIBaIOT KOMIICHCUPYIOIIUE YCTPOKCTBA.

Bripabotka 1 kBap peaktuBHOi MouiHocTH Ha DC CTOUT B HECKOJIBKO pa3
JIelIeByie, 4eM ee BhIpaboTka ¢ nmoMonipio KY. Ho TeXHHKO-3KOHOMHYECKHE pac-
YeThl MMOKa3bIBAIOT, YTO OOJIbIIAS YaCTh PEAKTUBHON MOIIHOCTH JOJIKHA BbIpaba-
ThiBaThbcsl KY. DT0 00BsICHSETCS BHEAPEHUEM MOIIHBIX T'€HEPATOPOB C OTHOCH-
TEJIbBHO BBICOKHM COS (), POCTOM MPOTSDKEHHOCTH M HaIpsbKeHus nepenadu. llo-
ATOMY CHHUXKAETCS YKOHOMHUYHOCTBH BBIPAOOTKH PEAKTUBHON MOIIHOCTH T'e€HEpaTo-
pamu OC.

KOMH@HC&HH}I peaKTHBHOP'I MOITHOCTHU IHIPHUMCHACTCA AJIA CICAYIOHIHUX IIC-

JICH:
. JUISL BBITIOJTHEHUS OajaHca peaKTUBHOW MOITHOCTH;
. JIJISl CHYDKEHHS TTIOTEPh MOIIHOCTH U 3JIEKTPOIHEPTUH;
. JUISL PETYJIMPOBAHMS HATIPSIKEHUS.

[Tpu ucnonp3zoBanuu KY HE0OX0UMO yUUTHIBATH OTPAHUYCHUS UX MOIIIHO-

CTH MO0 TEXHUYECKUM M PEeKUMHBIM TpeOoBanusM. MomHocts KY nomxkna ymo-

BJIETBOPSITh:
. HEOOXOJJMMOMY pE3€pBY MOIIHOCTH B y3JIaxX HArpy3Ku;
. pacrnoJjiaraeMoi peakTuBHOM MoHocTH Ha DC;
. OTKJIOHEHHIO HAIPSHKEHUS Ha IIMHAX MOTPEOUTENeH;
. npomnyckHoi cnocodnoctu JIEIT.

Jlist yMeHbIIEHUs IEPETOKOB peakTUBHOM MomHocTy 1o JIDIT u tpancdop-
matopam KV momkHbl pasmemniaTbCsi BOIU3M MECT TOTPEOJCHHUS PEaKTUBHOU
MOITHOCTH. [Ipr 3TOM 3IEMEHTHI CETH PA3rPy’KAIOTCS MO PEAKTUBHON MOIIHOCTH.
OTO NPUBOJIUT K YMEHBLIEHUIO ITOTEPh MOIHOCTH U HANIPSYKEHUS.

W3 ananuza paboTbl CHHXPOHHOI'O T'€HEPATOPA CIEAYET, YTO YBEIUUYUTD BbI-
pabOTKy peakTUBHOW MOLIHOCTH MOKHO TOJIBKO 3@ CUET CHH)KEHHSI BBIPaOOTKH aK-

THUBHOU MOIIIHOCTH. 9T10T INPpHUHOUIT PCAIIN30BaH B CHHXPOHHOM KOMIICHCATOPC

(CK).
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CUHXpOHHBIH KOMIIEHCATOP — 3TO CUHXPOHHBINA JIBUTATENb, KOTOPHIM pado-
TaeT B PEXKHUME XOJIOCTOr0 X0/a, TO €CTh MPAKTUYECKH 0€3 aKTUBHOW HArpy3KH Ha
Bany. Takum o6pazom, CK 3arpyxeH TOJIbKO peaKTUBHBIM TOKOM.

Cxewma 3amemiennst CK npuBenena Ha puc. 15.1.

Eq
Caase
e

Pucynok 15.1 — Cxema 3amemenus CK

e
I
1

H

Kax u cunxponnsiii npurarens, CK moxer paboTaTe B IByX pexuMax: Ie-
peBo30yxkeHus u HenoBo30yx)aeHus. [Ipu neperoszOyxaenun 3/]C CK Gosnbiie
HaIpPSHKEHUS B TOUKE €r0 MOIKITIOYEHUS

Eq> U

CUHXpOHHBIN KOMIIEHCATOP T€HEPUPYET B CETh PEAKTUBHYIO MOIIHOCTh TOK
CK onepexaer Hanpsokenre Ha 90°. BexTopHas quarpamMma pexuMa nepeBo30yx-
nenust CK npuBenena Ha puc. 15.2 a.

YMeHbI1asi TOK BO30YKICHUS, MOKHO MOJYYUTh PEKUM HETOBO3OYXKICHUS.
B stom pexume DJIC CK MeHblIe HaNpsKEHUs B TOYKE €ro NOAKIIoueHus Eq> U
u Tok CK orcraer or Hanpsbkenus Ha 90°. BekTopHas quarpamMMa pexuMa HeJlo-
B0o30yxnenust CK npusenena Ha puc. 15.2 6. B atom pexxume CK notpebdisier pe-

AKTHUBHYIO MOIIIHOCTD, I10JIy4asa €C U3 CCTHU.

+ H
1 £ Ji'VE Lo - Xd
Ik £q + =4
> = >
- +
T .I'"JE PP X ¥ fr-
Lok
a) 6)

Pucynok 15.2 — BexropHubie quarpammbl CK
a — B peXKUME NEePEBO30YKIACHUS;

0 — B peKrMe HEJI0BO30Y K ICHUS
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Homunanbnast momHocts CK yka3biBaeTcs njis pexxuma nepeBo30yxKIeHUS.

B pexxume He10BO30YKICHHS

Q(I;Il(e’H = 0’5 ) QCK HOM"'

DTO CBA3aHO, BO-TEPBBIX, C HArpeBOM B JI00OBBIX HacTsix CK — B pexume
HEZ0BO30YXKICHUSI TOTOKM CKiajabiBatoTcs (puc. 15.2 0). Bo- BTOpbIX, H3-3a
HapyuieHus: ycroiunBoi paboTel CK Henb3si 3HAaUMTENBHO CHUXKATh TOK BO30YXK-
JICHUS.

Hocrouncta CK:

. BO3MOKHOCTh YBEJIMYECHUSI TEHEPUPYEMOUM MOIIHOCTU MPU CHUKEHUU
HaIPSKEHUS B CETU 3a CUET PEeryJIUpOBaHUs TOKA BO30YKICHUS;

. BO3MOXHOCTh IIJIABHOTO M aBTOMATUYECKOrO PETYyJIMPOBAHUS PEaK-
THUBHOW MOIIIHOCTH.

barapen KOHIEHCAaTOPOB IPUMEHSIOTCA:

. JUIsSl TEHEpALlMU PEaKTUBHOM MOIIHOCTH B y3JIaX CETH — MOIEpeYHast
KomrneHcanus. batapen koHieHcaTopoB Ha3bIBaOT IyHTOBbIMHU (IIIBK);

. JUIS yMEHBIIEHUSI HHAYKTUBHOTO conpoTuBienus JIDII — nmpononbpHas
KOMIIeHcanus. baTtapen KOHAEHCATOPOB HA3bIBAIOT YCTPOMCTBAMM MPOJOIBHOU
komrneHcanuu (YIIK).

[IIynToBeie BK BrmouaroT Ha mmHbl [IC mapamnensHo Harpyske, YIIK
BKJIIOYAIOT B pacceuky JIDIL.

barapen KOHIAEHCATOPOB KOMIUIEKTYIOTCS W3 OTAEJIbHBIX KOHJIEHCATOPOB,
KOTOPBIE COEMHSIOTCS OCIEA0BATENBHO U MapajuiesibHO. KoHIeHCaTOphI BhIMyC-
KaroTCsl B 0THO(Aa3HOM M TpeX(a3HOM HCIIOTHECHNH Ha HOMUHAILHOE HAIPSKECHUE
ot 0,22 no 10,5 kB. EanHnyHas MOIIHOCTh KOHJEHCATOPOB u3MeHsieTcs ot 10 1o
125 kBap. YBenuueHue HanpsKeHUsT JOCTUTACTCS 34 CUET YBEJIMYEHHUS YKciia Mo-
CJIEI0BATENBHO BKJIFOUEHHBIX KOHJEHCATOPOB, YBEIMYEHUE MOIIHOCTH — 33 CYET

HapajielIbHOTO BKIIFOYCHHS KOHIeHCaTopoB (puc. 15.3).
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Pucynok 15.3 — CoenrHeHne KOHIEHCATOPOB

a — IIOCJICA0BATCIIbHOC, 0— [MapauICJIbHOC

Yucio mocjaeqoBaTeIbHO BKITIOUCHHBIX KOHACHCATOPOB ONPCACITIACTCA 110

bopmyiie:
_ U bic e
\/§ ‘U KHOM kp
UYwucno nocneaoBaTebHO BKIOUSHHBIX KOHIGHCATOPOB PaBHO:
Qe
- 1
QK HOM
[Ipu coeuHeHNM KOHAECHCATOPOB 3BE3/10M MOIIHOCThL OaTapeu paBHa
2
3-U U?2
_ b _ 2 112 _ “HoM
QEK ———3U(1) 'O)C _UHOM (!)'C —_—
XC XC

HpI/I COCAMHCHNHN B TPCYT'OJIbHUK IIPHW HCIIOJIBb30BAHUN TAKHX KC KOHACHCA-

TOpoB MoIHOCTH BK Oyner

=9-Us-0-C=9-U;-0-C

[Ipenmymecrna:

. IPOCTOTA YCTPOMCTBA U €T0 OOCITYKUBAHUS,

. OTCYTCTBUE BpallalOlIUXCA YacTed JaeT 0e30MacHOCTh OOCTYyKHBa-
HUS;

. Majible moTepu akTuBHOM MormHocTH - (0,003 MBT1/MBap.

Henocrartku:
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. 3aBUCHMOCTb MOIIHOCTH bK 0T HanpsxkeHus;

. CTYIIEHUaTO€ peryjupoBaHue MolHOCTH bK u ee HanpskeHus;
. YYBCTBUTEJIBHOCTh K HCKAKEHUIO KPUBOW (DOPMBI HANIPSKEHUS;
. HEJOCTATOYHAs DJIEKTPUYECKAsd NMPOYHOCTh KOHACHCATOPOB U MAaJIbIA

CPOK UX 3KCILTyaTaluu.
3aoanue:
3aoaua Nel
OueHuTph OajlaHC PEaKTUBHOM MOIIHOCTH JIJIsl CETH BapuaHTa 1 u ompeje-
JUTh MOTOKOpAcHpeeneHne peakTuBHOM MomiHocth. KoadduuueHt MomiHocTH

CUCTEMBI, B KOTOPYIO BXOJUT MPOEKTUPyEMasi CETh, paBeH COS@5-=0,9

3aoaua Ne2
Ouenuth OalaHC PEaKTUBHOW MOIIHOCTH JJisi CETH BapuaHTa 2 U OIpeJie-
JUTH TOTOKOpAacHpeeneHne peakTuBHoM MomHoctu. KoadduimeHnt MomiHocTu

CUCTEMBI, B KOTOPYIO BXOJUT NPOEKTUPYEMas CETh, paBeH COS@5=0,9

Koumponwnwie eonpocwi:

1. KakoBa cBsi3b Mexay OanaHCOM PEaKTUBHOW MOIIHOCTH U PETyIUpPO-
BaHHEM HaIpPsHKCHUS ?

2. [Ipu kakom ycioBuu B nuHusX 110 kB nomyckaercss npuHumarh pas-
HBIMU BEJIMYMHBI TOTEPH U T€HEPALIMU PEAKTUBHON MOUTHOCTH?

3. B snexTtpuueckux ceTsX ABYX HOMHHAJIBHBIX HaIpsOKEHUM (Hampu-
mep, 220/110 kB) crnemyer B mepByI0 o4epeb yCTAHABIMBATH KOMIIEHCUPYIOITHE
ycTpoiictBa Ha mmHax 10 kB moacrtanuumii cetn Oojiee HU3KOIO HOMHHAILHOTO

Hanpspkenus (110 kB) wiu 6osee Boicokoro (220 kB)?

Pexomenayemas ureparypa
OcHoBHas
1. KoGener A.B. Pexxuimbl paboThI 37€KTPOIHEPTETHUECKUX CHCTEM [DJIeK-

TPOHHBIN pecypc] : yueOHoe mocobue st 0akaaaBpoOB U MaruCTPOB HAMPABJICHUS
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«9nexrposnepreruka» / A.B. Kobenes, C.B. Koueprun, E.A. [leuarun. — Dnek-
TPOH. TEKCTOBBIE AaHHbIE. — TamO00B: TamMOOBCKMI rOCyIapCTBEHHBIN TEXHUYE-
ckuil yauepcutet, ObC ACB, 2015. — 80 c¢. — 978-5-8265-1411-5. — Pexum
nocryma: http://www.iprbookshop.ru/64564.html

2. Pycuna, A. I'. banaHcbl MOIIHOCTH U BBIPAOOTKH 3JIEKTPOIHEPTUU B IJIEK-
TPOIHEPIeTHUECKOU cucTeMe : yueOHo-meTonnueckoe nocooue / A. I'. Pycuna, T.
A. ®unmunmoa. — HoBocubupck : HoBocuOUpckuii TOCy1apCTBEHHBINH TEXHUYE-
ckuii yausepcuret, 2012. — 55 ¢. — ISBN 978-5-7782-1935-9. — Tekcr : 3nek-
TPOHHBIN // DnekTpoHHO-Oubanoreunas cucremMa IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/45078.htm

3. AnannueBa, C. C. AHanu3 3JIEKTPOIHEPTETUUECKUX CETe M CHCTEM B
npuMepax u 3anadax : yueoHoe nocobue / C. C. AnanmueBa, C. H. Illlemor. —
ExarepunOypr : Ypansckuii dpenepanbubiii yausepcutet, 9bC ACB, 2016. — 176
c. — ISBN 978-5-7996-1784-4. — TekcT : SJCKTPOHHBIA // DIEKTPOHHO-
OubIMoTeyHas cucTemMa IPR BOOKS ; [caitT]. — URL:
http://www.iprbookshop.ru/65910.html

4. ®aneena, I'. A. IlpoekTupoBaHUE pacCHpeNCTUTEIbHBIX 3JIEKTPUUYECKUX
cetelt : yueOHoe mocooue / I'. A. ®daneera, B. T. ®enun ; mox penakmueit B. T.
denun. — Munck : Bemmimasg mxkoaa, 2009. — 365 ¢. — ISBN 978-985-06-
1597-8. — TekcT : 2MeKTpOoHHBIN // DnexkTpoHHO-OMOMMoTedHas cuctema IPR

BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/20124.html

JlonosiHUTEILHAS
1. KopotkeBuy, M. A. DKcrutyaTanus 3J€KTPUYECKUX ceTer : yueOHuk / M.
A. KopotkeBnd. — MuHCck : Bemmiimas mkoma, 2014, — 351 ¢. — ISBN 978-
985-06-2397-3. — TekcT : ANEeKTPOHHBIN // DNEKTPOHHO-OMOINOTEYHAS] CUCTEMA

IPR BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/35574.htmi
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Ilpakmuueckasa paboma Nel6

Tema: Bpuibop cedyeHHil U1 MapoK MPOBOAOB BO3AYLIHBIX JIMHUHA. MPOBEpPKa
CEYEHHU TPOBOJOB I10 YCIOBHUAM TEXHUYECKUX OTPAHUYEHUN

Ilenwv: HayunThCA BBHIOMpPATH CEYEHUE U MApKy MPOBOJOB BO3AYIIHBIX JIH-
HU.

3HaHnua u ymenus, npuoopemaemole 00y4aOUWUMCA 6 pe3yiibmame

0CB0EHUA MmeMbl:

CryneHt OyAeT 3HaTh:

MOPAJIOK ONPENICTICHUsI CEUYECHHs MPOBOJOB U Kabenen

CryneHt OyaeT yMETh:

OTIPEIENATh U BRIOWPATh CEUYECHHE MPOBOJIOB MO YCIOBUSIM TEXHHUECKUX
OTpaHUYCHUM

®opmupyembie komnerennun: [1K-1

Axmyanbhocmes mempl: HAy9UTCs 0OOCHOBBIBATH BHIOOP MapaMeTpOB dJICK-
TPOOOOPYAOBAHUS CUCTEM DJIEKTPOCHAOXKEHHSI OOBEKTOB, YUUTHIBAas TEXHUYECKUE
OTPaHUYECHUS

Teopemuueckasa uwacmau:

CeueHue npoBOJOB M Kalened ONpeAeNsioT, HUCXOAs U3 JOMYCTUMOIO
HarpeBa ¢ y4eTOM HOPMAaJbHOTO U aBAPUMHOTO PEKUMOB, a TAKKE HEPABHOMEPHO-
ro pacupeacsieHUs] TOKOB MEXAY OTAEIbHBIMU JMHUSAMH, IOCKOJIBKY, HATPEB U3-
MeHseT (pU3nyecKkrue CBOWCTBA MPOBOJAHMKA, MOBBIIIAET €r0 COMPOTUBIIEHUE, YBE-
JUYUBaeT OECIONEe3HbIN pacxo]l ANEKTPUUECKOM SHEPTHHM Ha HArpeB TOKOIPOBO-
JSIIIIX YaCTEH U COKpAIAeT CPOK CIIYKObI M30JsUU. Upe3MepHbIN HArpeB OMaceH
JUISL A30JISIHUU M KOHTAKTHBIX COCIMHEHUN U MOYKET MPUBECTH K MOXKAPY U B3PHIBY.

DJIEKTPUYECKON BO3AYIIHOW JIMHUEHN 3JIEKTPOIEpEaul Ha3bIBAECTCS YCTPO-
CTBO JUIA IEpeNayu JIEKTPUUYECKONW DHEPIUM MO MPOBOAAM, PACIOJIOKEHHBIM Ha
OTKPBITOM BO3AYyX€ WU MPUKPEIUICHHBIM HPU MOMOIIU U30JATOPOB U apMaTyphl K
OMopaM WJIM KPOHIUTEWHAM HWHKEHEPHBIX COOPYKEHHU. ['JIaBHbIE 3JEMEHTHI BO3-

nymHou JIEIT:
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. IIPOBOJA, KOTOPBIE CIIY’KaT JUJIA IIEpENadu JIEKTPOIHEPTHH;

. IPO303alIUTHBIE TPOCHI Ul 3aLUTHI OT aTMOC(EPHBIX MepeHanpsxKe-
HUM (Tpo30BBIX pa3psaaoB). OHM MOHTUPYIOTCSl B BEXPHEH 4acTu onop;

. OIIOpBI, MOAACPKUBAOIIME IPOBOJA U TPOCHI HA ONPENEICHHOW BbI-
COT€ HaJl IOBEPXHOCTBIO;

. U30JISTOPBI, H30JUPYIOIIKE IIPOBOAA OT TEJIa OIOPHI,

. apmaTypa, Ipy IIOMOILIM KOTOPOM MPOBOJA 3aKPEIULIOTCS HAa W30JI-
TOpAax, a U30JIATOPHI HA OIIOpE.

[To tumy onopsr BJIEII gensarcs Ha mpoMeKyTO4YHbIE U aHKEpHbIE. [Ipome-
’KYTOUHbIE M aHKEpPHBIE pa3INyaroTCcsa CIIOCOOOM IMOABECKH MpoBoaoB. Ha mpome-
KyTOUYHOW OIOpE MPOBOJ IMOABEIIMBAECTCSA C MOMOIIBI MOIAEPKUBAOIINX THP-
JSAHI U307ATOpOB. Ha aHKepHBIX omopax MpoBOJa 3aKPEIUICHBI KECTKO U HATSIHY-

Thbl 10 3aJaHHOI'O HATAKCHUA IIPpU IIOMOIIIN HATSKHOU TUPJIAHABI H30JIATOPOB (CM.

puc. 16.1).

1 1
3

B)
Pucynox 16.1 — Kpennenue npoBo10oB B (ha3e Ha MPOMEKYTOTHOH (a) U aH-
KepHoii (0) onopax:

1 — tpaBepca; 2 — rupisiHAA U30JIATOPOB; 3 — 3aKUM.

[To Ha3zHaueHWIO PA3TUYAIOT OMOPHI YIJIOBBIE, KOHIIEBHIE, CHEIUATBLHOIO
Ha3HA4YCHUSI.

[To matepuainy onop paznuuaroT aepeBsiHabie (10 220 kB), )xene300eToHHbBIC
(35— 330 xB) u metamnueckue (35 kB u BbImIe).

Ha BJIEII npuMeHstOT rojaeie mpoBoja U Tpockl. Haxonsch Ha OTKpPBITOM
BO3JlyX€, OHU MOABEPrarTcs aTMochepHbIM Bo3AehcTBUAM. [losTomMy matepuan

IPOBOJIOB, KPOME XOPOLICH MPOBOJUMOCTH, JAOJDKEH OBITh YCTOMUMBBIM K KOPPO-
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3uH, 00J1aIaTh MEXaHUYECKOW MPOYHOCTHIO. {7151 TPOBOIOB MPUMEHSIOT CIIEIYIO-

e MaTCpUaJIbl:

. MEJIb;
. aJIIOMUHUU;

. CTalb,

. CIUIaBbl AIIOMUHUS U MEJIM C APYTUMH METaJUIlaMH (KeJIe30M, MarHu-

€M, KDEMHHEM ).

Menb UMeET yIeNIbHYI0 TPOBOJUMOCTh Cm-kM/MM®. OTJIHYaeTCsT MEXaHHYe-
CKOM MPOYHOCTHIO. [[71€HKa OKHCH 3aIlUIIAET €€ OT KOPPO3UU U XUMUYECKUX BO3-
nevicteuii. O6MamaeT yCTOMYMBOCTHIO KOHTAKTA.

AJIIOMUHUNA HUMEET YACNbHYIO MPOBOAUMOCTD CM kM/MM°. MexaHuueckast
MPOYHOCTh XyXke, ueM y meau. CienoBaresbHO, Yalle CIEAYET CTaBUTh OIOPHI.
[IneHka OKHMCHM 3alIMIIAET €€ OT KOppo3uu. [[IoXo MpPOTHUBOCTOUT XUMHUYECKUM
Bo3aelicTBUsIM. He 00aiaeT ycTOMYMBOCTBIO KOHTAKTA.

CranpHble MPOBOIA UMEIOT IJIOXYIO TPOBOIUMOCTh. OTINYAIOTCA OOJBIION
MEXaHU4YeCKO MpouHOCThi0. He 00sanaoT yCTOMYMBOCTRIO K KOPPO3UHU. AKTHUB-
HOE COINPOTHUBJIEHNE 3aBUCUT OT MPOTEKAOIIETO TOKA.

BrInonHAOT npoBoAa W W3 ABYX METAUIOB — cTainu U amomMuHus. Craib
HAaXOJUTCSI BHYTPU MPOBOJA M CIYXKHUT I YBEIMYCHUS MEXAHUYECKOW MPOYHO-
CTU. AJIFOMUHUN HAXOJUTCS CHAPYKH U SBJISIETCS TOKOITPOBOIAIIECH YaCThIO.

B mapkupoBKe NMpoBOJIOB CHavajia yKa3bIBa€TCsl MaTeprall, a 3aT€M CEUCHUE
B MM2. MenHble poBOAa MAPKUPYIOT OYKBOM M, amtOMHHHEBBIE MTPOBOJIa — OYK-
BOl A, cranmpHblie IpoBojia — OykBamu [1C u [1CO u craneantomuHueBbie — OyKBa-
Mu AC. B MapkupoBKe CTajJeaIlOMMHUEBBIX MMPOBOJIOB CHayajla yKa3bIBalOT ceue-
HUE aMfOMUHUA, a 3ateM cranu. Hanpumep, AC-120/19. TlpoBoga mapku AC BbI-
MyCKAIOTCA C PA3JIMYHBIM OTHOILLIEHHEM CEUYECHHU aJlOMUHUS U CTAJIA IPU OJHOM U
TOM € CEYEHUH aTOMUHHSA. B 3aBUCHMOCTHM OT 3TOr0 OTHOUIIEHHUS Pa3IUYyarOT
poBOJia OOJIETYeHHONW KOHCTPYKIIMHU, CPEIHEH, YCWICHHOW W 0C000 yCHIICHHOMN

IMPOYHOCTH.
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JUist 3amuThl TpoBoioB Mapku AC OT KOPpPO3UMM M XMMHYECKHX BO3ZEH-
CTBUM MCIOJIb3YIOT CIIEIIUATbHBIE 3alUTHBIEC CPEACTBA. THII 3aLIUTHI OTPAKAETCS B
MapKUpPOBKE MPOBO/IA:

. mapkun ACKC, ACKII — npoBoJ cTalieaIloOMUHHEBBIN KOPPO3UOHHO-
CTOWKHH C 3amoiaHeHueM ctanbHoro cepaeuynuka (C) umu Becero nposoaa (I1) cmas-
KO,

. Mapka ACK — kak 1 ACKC, cTanbHOl CepAeUYHUK U30JIUPOBAH MOJIH-
STUIICHOBOM IIJICHKOM.

3a py0OexoM NpHUMEHSIOTCA U30JUpPYIOIIMEe caMmoHecyle nposoaa. [lpen-
CTaBJISIIOT COOOM CUCTEMY H30JUPOBAHHBIX JKUJI, CKPYUYEHHBIX BOKPYT HECYIIETO
Tpoca. CKpyTKa BBINOJHAETCS TaKUM OOpa3OM, UYTO BCS MEXaHHUYECKas Harpys3ka
BOCIIPMHHUMAETCS TOJBKO HECYIIUM TPOcOM. Takue mpoBojia MPOKIaabIBatOTCs 0€3
u3oisTopoB. Ha omope moryT ObITh cMOHTHpOBaHbI Heckolibko JIEIT paznuunbix
HaIPSOKEHUM.

[To KOHCTPYKIIMU TPOBOIOB PA3IUYALOT:

. OJIHOIIPOBOJIOYHBIE, COCTOSIINE U3 OJTHOM MPOBOJIOKH CILIOIIHOTO Cée-
YEHUS;

. MHOT'OMPOBOJIOYHBIE U3 OJTHOIO METAIA, COCTOSIINE B 3aBUCUMOCTH
OT CEUEHHMS TPOBOJIA U3 HEYETHOT'O KOJIUYECTBa MPOBOJIOK (0T 7 110 61);

. MHOTOMPOBOJIOYHBIE M3 JBYX MeTauioB. KoaumdyecTBO MpPOBOJOB
CTaJIbHOTO cepjacuHuka — HedetHoe (1, 7 wim 19). KonnuecTBo MpoOBOJIOK TOKO-
IIPOBOASIEN YaCTH — YETHOE.

[TpoBona BJIEII pacnonarator Ha ormope pa3iMdyHbIMU CIIOCOOaMHU:

. Ha OJTHOIICTTHBIX OMOpaxX — TPEYroJbHUKOM WJIM TOPH30HTAIBHO (pHC.
16.2, a, 0);
. Ha JBYXIICMHBIX OMOpaxX — 0OpPaTHOM €JIKOW MJIM IIECTUYTOJbHUKOM B

Bujie “0ouku” (puc. 16.2, B, 1).
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Pucynok 16.2 — Pacnosio’keHue mpoBOJI0B Ha OmIopax

['opuzoHTAIBHOE PACTIOIOKEHUE MPOBOAA — HAWIYUIIEE 110 YCIOBUAM JKC-
TIyaTaluu, T.K. MO3BOJISET MIPUMEHATh 00Jiee HU3KHE OMOPhI U MCKIIOYAET CXJIe-
CTBIBaHHE TPOBOJIOB MPU COpPACHIBAaHUM TOJIOJEAA WU IUIsiICKe mpoBoaoB. [lmscka
MPOBOJIOB — ATO KOJIEOAHMsI MPOBOJIOB C MaJOM YaCTOTON M OOJBIION aMIUIUTY-
JI0H).

fasa-A"T tpasa-CY dasa-BY fasa-AT

#aza BT % d;nasa-:‘é% asa-CT dasa BY
asa-C fasa- fasa-AY pasa-CY

Pucynok 16.3 — Tpaucnozunusa va BJIDI1

3aoanue:

3aoaua Nel

BriOparh 3KOHOMHYECKH LEIECO00pa3Hble CEYEHHsS] MPOBOJOB JJISl CXEMBI
BapuaHTa |, mpuHHUMAas JJI BCEX MOACTAHLMN OJHO W TO K€ BPEMsI HauOOJbLIEH
Harpy3ku T,,,~3800 4. JlelicTBUTENbHbIE MOITHOCTU HArpy30K MOJICTaHUUNA MpH-

HSATH 0 pe3yJibTaTaM BBINOJIHEHU 3aaun | npakTuieckoil pabotsl NelS.

3aoaua Ne2

BribpaTe sKOHOMHYECKHU LieJeco0Opa3Hble CEUeHUs! MPOBOJOB IS CXEMbI
BapuaHTa |, mpuHUMas AJi BCEX MOJCTAHIMM OJHO U TO K€ BpeMsl HauOosblIei
Harpy3ku T,,,~3800 4. JlelicTBUTENbHbIE MOUTHOCTH HArpy30K MOJICTaHUUNA MpH-

HSATH 110 pe3yJibTaTaM BBIIIOJIHEHHUS 3aa4d 2 NpakTH4YecKoil pabotsl NelS5.

3aoaua Ne3
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[IpousBecTn NpOBEPKY BHIOpAaHHBIX ceueHWH B 3agade Nel: mo ycioBuro
JUIMTEJIBHO JTOIIyCTUMOI'O HarpeBa; Io AOIYCTUMBIM ITOTEPSIM HampsokeHus. Paiion

npoektupoBanus cetu CeBepHblil KaBkas.

3aoaua Ned
[IpousBecTn MpOBEPKY BBIOPAHHBIX ceueHUM B 3agadye Ne2: mo ycioBuUIO
JUIMTEJIEHO JOIYCTHUMOI'O HarpeBa; 1o JAOMYCTUMBIM ITOTEPSIM HampsokeHus. Paiion

npoektupoBanus cetu CeBepHblil KaBkas.

Konmponvnwie gonpocul:
1. Ot kakux (pakTOpOB 3aBUCUT pacyeTHasi TOKOBasi Harpy3ka?
2. B 4dem cyiiecTBO METO/1a SKOHOMHUYECKOW TIOTHOCTH TOKA ISl Ompe-

JIeJICHUS CEUCHHM TIPOBOJIOB?

3. KakoBbI yC10BHS NPOBEPKH BHIOPAHHBIX IIPOBOOB?

4, Yem oOycroBiieHa AOMycTUMAas TeMmIeparypa sl kabeneld u mpoBo-
bi(0): ¥4

S. Kakne pexumbl pabOThl MPOBOJOB JOKHBI HMPOBEPITHCS MO JIOMY-

CTUMOMY TOKY?

PexoMenayemasi iureparypa
OcHoBHas

1. KoGener A.B. Pexxumbl paboThl 31€KTPOIHEPIETHUECKUX CUCTEM [DJEK-
TPOHHBIN pecypc] : yueObHoe mocodue /il 0akalaBpOB M MarucCTPOB HaINpaBICHUS
«9nexrposnepretuka» / A.B. Kobenes, C.B. Koueprun, E.A. [leyarun. — Dnek-
TPOH. TEKCTOBBIE AaHHble. — TamO0B: TamMOOBCKMII rOCYapCTBEHHBIN TEXHUYE-
ckuii yauBepcutet, ObC ACB, 2015. — 80 ¢. — 978-5-8265-1411-5. — Pexum
nocrtyma: http://www.iprbookshop.ru/64564.html

2. Pycuna, A. I'. banancsl MOIIHOCTH U BBIPAOOTKH 3JIEKTPOIHEPTUU B IJEK-
TPOIHEPreTUUECKOH cucTeme : yueOHo-meToauueckoe nocodue / A. I'. Pycuna, T.

A. ®umunnoa. — HoBocubupck : HoBocuOupckuii rocy1apcTBEHHbINH TEXHUYE-
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ckuii yauBepceuret, 2012. — 55 ¢. — ISBN 978-5-7782-1935-9. — Texcr : amek-
TPOHHBIN // DnekTpoHHOo-OubanoTeynas cucrema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/45078.htm

3. AnaanueBa, C. C. AHamM3 AJIEKTPOIHEPTETUUECKUX CETeH W CHCTEM B
npuMepax u 3anadax : yueoHoe nocobue / C. C. Ananuuena, C. H. llemor. —
ExatepunOypr : Ypanbckuii penepanpubiii yauusepcutet, ObC ACB, 2016. — 176
c. — ISBN 978-5-7996-1784-4. — TekcT : DJIEKTPOHHBIN // DIEKTPOHHO-
OoubMoTeuHas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/65910.html

4. daneena, I'. A. [lpoexTupoBaHHe pacrpeaeTuTeIbHbIX AIEKTPUUECKUX
cetelt : yueOHoe nocooue / I'. A. ®daneera, B. T. ®enun ; nox penakmnueit B. T.
®enun. — Munck : Bremimas mxona, 2009. — 365 ¢. — ISBN 978-985-06-
1597-8. — TekcT : 21eKTpOHHBIN // DnekTpoHHO-OMOMMoTeyHas cuctema IPR

BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/20124.html

JlomoJiHMTEIbHASA:
1. KopotkeBuy, M. A. DKcrutyaTarus dJIeKTPUUECKUX CeTel : yueOHuk / M.
A. KopotkeBud. — MuHck : Beimiimas mkomna, 2014, — 351 ¢. — ISBN 978-
985-06-2397-3. — TekcT : 3NMeKTPOHHBIHN // DIEKTPOHHO-OMOIHOTEYHAs cHCTEMa

IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/35574.htmi
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Ilpakmuueckaa paboma Nel7

Tema: BpiOOp HOMHUHAJIBHOM MOIIHOCTM M 4HCIIa TpaHCc()OpMaTOpoB Ha
MOACTaHI[UU

Ilenw: nayunThes BHIOMPATh TpaHC(HOPMATOPHI IO HOMUHAIBHOM MOIITHOCTH

3uanusa u ymenus, npuoopemaemple CHyOeHMOM 6 pe3yibmame

0CBOEHUS MeMbl.

CryneHt OyAeT 3HaTh:

KaK BBIOMPAIOTCS CUJIOBBIE TPaHCHOPMATOPHI U3 YCIOBUSI IOMYCTUMOM T1e-
perpy3ku

CryneHt OyaeT yMETh:

000CHOBATh TEXHUUECKHUE PEIICHUS TIPH pa3padOTKe CXEM paclpeeICHUs 1
nepeaavyu 3JIEKTPUIECKON SHEPTUU

®opmupyembie kommnerenmun: [1K-1, TTK-2

AKkmyanvHocms membl: HAyIUTHCS OOOCHOBBIBATH BBIOOP IIapaMETPOB
AIEKTPOOOOPYIOBAHUS CUCTEM DJICKTPOCHAOXKEHHUST O0BEKTOB, YUUTHIBAsI TEXHUYE-
CKHE OrpaHUYEHUS

Teopemuueckasa uwacmau:

[Ipu orcyTcTBUM noApoOHON MHGOPMaLMK O TpaduKax Harpy3Kud MPOEKTH-
PYEMBIX IOJICTAHLHUM, B COOTBETCTBUH C CYLIECTBYIOLIEH MPAKTUKOW MPOEKTUPO-
BaHMS, JIOMYCKAETCSl YIPOIIEHHBIM BHIOOP MOIIHOCTH TpaHC()OPMATOPOB U3 YCIIO-
BUSI IONTYCTUMOM MEpPerpy3ku TpaHCHOPMATOPOB B MOCICABAPUNHBIX PEKUMAX:

S = SH6
R knep(nT - 1)

B cootBerctBumn ¢ I'OCTom 14209-97 B nociieaBapuiiHOM peKUME JOMYC-
KaeTcs meperpys3ka AByXoOMOTOUYHBIX TpaHchopmaTopoB Ha 40 % HOMHUHAIBHON

MOIIHOCTH, T.€. kpp,=1,4. B coortBercTBum ¢ TY Ne3411-001-498-90-270-2005 8

TIOCIIe aBapUIHOM PEXHMME JIOIyCKaeTCs Imeperpys3Kka aBrorpancopmaropa Ha 20

% HOMUHAIBHOW MOINHOCTH, T.€. Kyep=1,2. Takue neperpysku JOMyCKarTCs Ha

BpeMsI MaKCUMyMa Harpy3K IpOAOHKUTEIBLHOCTHI0 He Oojiee 4 4acoB B CyTKU Ha
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NPOTSKEHUH 5 CyTOK MPHU YCIOBUH, YTO KOA(PGUIIUEHT 3arpy3Ku TpaHchopmaTopa
B peKuMe, MPEeIIIeCTBYIONIeMy ToclieaBapuiiHoMy, coctaBisii He Oosee 0,8 (0,7

JUIsl aBTOTpaHC(HOpPMATOPOB)

3aoanue:

3aoaua Nel

Bri6parth cuiioBbie TpaHCHOPMATOPHI TSI TIPOSKTHPYEMOU CETH BapuaHT | u
BapuaHt 2. OnpeesieHue MoTeph MOITHOCTH B HOPMAJIBHOM PEXUME HAMOOJIBIINX
Harpy3ok juist Bapuanta 1 u 2. B coctaB nmotpebutesneil Bcex MoACTaHIIUNA BXOAST

notpebutenu 1 kareropuu.

I{oumpwzbnbte eonpocol:

1.  Yewm ompenensiercs BbIOOp 4mciia TpaHCHOPMATOPOB HA MOACTAHIIUN ?

2. Yrto Takoe nmeperpy3oyHas crnocoOHOCTh TpaHchopMaTopoB?

3. OT Kakux mapaMeTpoB pabOTHI 3aBUCUT €ro MEperpy30dHas Crocoo-
HOCTB?

Pexomenayemas siureparypa
OcHoBHas

1. KobGener A.B. Pexxrmbl pabOTHI 3JIEKTPOIHEPTETUUECKUX CUCTEM [ DIICK-
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«9nextposnepretuka» / A.B. Kobenes, C.B. Koueprun, E.A. [leuarun. — Dnek-
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ckuii yauepcutet, ObC ACB, 2015. — 80 ¢. — 978-5-8265-1411-5. — Pexum
nocryma: http://www.iprbookshop.ru/64564.html

2. Pycuna, A. I'. banaHchl MOUTHOCTH U BBIPAOOTKH SJEKTPOIHEPTHHU B
AIIEKTPOIHEPTETUUECKON cucTeMe : yueOHOo-MeToaudeckoe nocooue / A. I'. Pycu-

Ha, T. A. ®unmunmnoBa. — HoBocubupck : HoBocuOupckuii rocy1apcTBeHHBIN TeX-

Huuyeckuit yausepcuret, 2012, — 55 ¢. — ISBN 978-5-7782-1935-9. — Tekcr :
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cetelt : yueOHoe nocooue / I'. A. ®daneera, B. T. ®eaun ; mox penakmueit B. T.
®enquH. — Munck : Bemmiimas mxkoia, 2009. — 365 ¢. — ISBN 978-985-06-
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