Knaccudumkaumsa anektpmyeckux ceten

KﬂaCCVICbVIKaLWIﬂ ANEeKTPN4eCKux ceTen MOXeT OCyLLeCTBNATbLCA:

Mo poay Toka

Mo HOMVHaNbHOMY HanPSXXeHUo
KoHpurypaumm cxembl cetu

Mo BbLINONHAEMbIM (PYHKLMAM

Mo xapaktepy notpeburtens

M0 KOHCTPYKTUBHOMY BbINOMTHEHNIO

Mo poay TOKa pas3nun4yarT ceTn nepemMeHHOro U NOCTOAHHOIO TOKa:

JIGM nocTosiHHOrO TOKa MPUMEHSAIOTCA ANS JanbHero TpaHCnopTa 3MeKTPUYECKOW 3Heprum u CBS3M
3MNEKTPUYECKMX ceTerd C pasHbiMM  HOMWMHAarbHbIMM YacToTaMM WK C  pasnvyHbIMKM  nogxodamn K
perynupoBaHuio Npu OAHOW HOMMUHArNbHOW YacToTe (BCTaBKM JIMHWMW MOCTOSIHHOTO TOKa MUIW HYNEeBON AMNWHBbI).
B Poccuu JI3IN nocTosHHOro Toka noyTu He ucnonb3yetcs (Bonrorpaa-OoH6acc Ha 800 kB, 376 km).

[ns cBs3n ¢ ApyrMMy CTpaHaMu NMPUMEHSOT BCTaBKM U3 JIMHWIN MOCTOSIHHOTO ToKa. 3a pybexxom B pasHbiX
CTpaHax cyllecTByeT Heckonbko fgecsatkoB JIGI NOCTOSIHHOrO ToKa, Cpedu KOTOPbIX CamMOW MOLLHOW
asnsetca Utanny-CaH Mayny (Bpasunud) ¢ HOMMHanbHbIM HanpsxkeHvem 1200 kB, anuHon 783 kKM U
MPOMNYCKHOM cNOcoBHOCTLIO 6,3 MITH KBT.

JIBIM nepemeHHOro TpexdasHoro Toka ucnosnb3yeTcs NoBceMectHo. B Poccun Takasa nvHus BnepBble Obina
noctpoeHa B 1922 r. (110xB). PocT HoMuHanbHoro HanpsbkeHus JIOI HanpsikeHMemM NepeMeHHOro Toka Len
npuMepHo ¢ uHTepBanom 15 net. MNepBble akcnepMMeHTanbHble ydacTkm J19OIM-1150 kB 6binm nocTpoeHs! B
1985r.

Kaxxgaa ceTb xapakTepusyeTcss HOMUHArbHbLIM HanpsikeHneM. PasnuyaioT HoMuHarnbHble HanpshxeHus J13M,
reHepaToOpOB, TPaHCHOPMATOPOB U 3NEKTPONPUEMHUKOB.

HomuHanbHoe Hanpgd>XxeHne reHepartopoB MO YCNOBUKO KOMMEHCauun notepb HanpsaxXeHna B CEeTU
npuHMMaloT Ha 5% Bbile HOMWHANbHOMO CETEBOro HarpsXeHus. HomuHanbHbIe Hanpa>xeHuna obmMoTOoK
TpchcbopmaTopa NMPUHAMAKT pPaBHbIMXA HOMWHAlIbHOMY HaNpAXeHUt CeTn W1 Ha 5% Bbllle B
3aBNCUMOCTHM OT BMAa TpchcbopmaTopa N HanpsaXxXeHna ceTn.

Mo BennynHe HOMUHarNbLHOro Hanps>XeHnsa cetu nogpa3aendaroTca:

Ha ceTu Hu3Kkoro HanpsxeHusa (HH) — go 1000 kB;
cpepHero HanpsbkeHus (CH) — 3...35 kB;

BbICOKOro HanpsbkeHust (BH) — 110...220 kB;
cBepxBblcokoro HanpsxeHusa (CBH) — 330-750 kB;
ynbTpaBbICOKoro HanpspkeHnst (YBH) — cabiwe 1000 kB.

agrwpdE

Mo Koudmrypauwu ANEeKTpu4eCcKkune cetu pasninyaroT.

1. Pa3somMkHyTblE;
2. Pa3oMKkHyTble pe3epB/pOBaHHbIE;
3. 3amkHyTble.

Pa30MKHyTbIMI/I Ha3blBalOT TakKMe CeTu, KOTOopble NMATAKTCA OT OA4HOIO NyHKTa U nepenarT 3NEKTPUHECKYHO
QHEpPrno K I'IOTpe6VITeJ'IIO TOJNMIbKO B OAHOro HanpasJ1IEHUA. P830MKHyTbIe ceTn ObiBaloT MarnctparnbHbIMU,
pagunarnbHbiM 1 paauvaribHO-MarnctparibHbiIMu (pGSBETBJ'IeHHbIMI/I). B Pa30MKHYTbIX pe3epBUPOBaHHbIX
CeTAaxX npun HapyweHun nnutaHna no ogHon n3 J19I BPY4YHYIO UM aBTOMATU4YeCKM BKITHOYAETCA pe3epBHad
nepemMbiyka, Mo KOTOpOI?I BOCCTaHaBJ1MBAETCA SﬂeKTPOCHQG)KeHI/Ie OTKJTHOYEHHbIX HOTpSGMTEHeVI.
3aMKHyTbIMI/I Ha3blBaKOT CETU, NUTAKOLLINE n0Tpe6V|Tene|7| No MeHbLLEN Mepe C ABYX CTOPOH.



T) ﬁ

Buabl cxem: a - Marmcrtparnb, 0 - NnHKSA ¢ paBHOMEpPHO pacnpe,qeneHHon Harpy3|<0|7|; B - paaunaribHaa cxema,
I - pagnanbHO-MarncTparibHasa cxema.

MarucTtpanblo HasbIBaeTCsl JIMHUSI C MPOMEXYTOYHbIMU OTOOpamMmM MOLLHOCTM BOOMNb NHUKU. B npeaensHom
cny4yae C yBenuyeHMeM Yncna Harpysok nonyyaetcs NMHUs C paBHOMEPHO pacrnpefeneHHon Harpyskon, T.e.
NNOTHOCTb HAarpy3ky Ha eguHuLY AnNvHblI OAMHaKoBa Anst noboro yvactka. PaguanbHble NMHUA UCXOOAT M3
O[JHOW TOYKU CeTWn.

3aMKHYTLIMW  CEeTSIMM  HasblBalOTCA CeTM, WMEloLUMe KOHTypbl (UMKNbl), o6pasoBaHHble JIOM u
TpaHcgopmaTopamu.

H;

an/IMepr 3aAMKHYTbIX 3JIEKTPUYHECKNX ceTen:. a- CeTb 0QHOro HanpsXXeHud, 0- ceTb OByXx HaFIpFl)KeHI/IIZ.

K 3aMKHYTbIM CETAM OTHOCATCA TakKkKe CeTu, MMerwne HeCKOJIbKO UCTOYHMKOB MUTaHUA. OpaHol n3 Takmx
CXeM ABNAEeTCA TaK Ha3dbiBaeMasa JIMHUA C ABYXCTOPOHHUM NMUTAHUEM.

an/IMep 3aAMKHYTbIX 3JTEKTPUYECKNX ceTen, MMEIOLLNX HECKOSTbKO MCTOYHMKOB NUTAHUS:




Mo BbINONMHAEMbIM (*)yHKLIMFIM pa3nun4yaroT:

1. CucrtemoobpasyoLine ceTy;
2. Tlutaowme cety;
3. PacnpegenuTenbHble ceTu.

Cwncremoobpasytowme cetn HanpsbkeHvem 330-1150 kB  ocywectBnawT  gyHKUMM  hOPMMPOBaHUS
00beauHeHHbIX 3Heprocuctem, o0ObeauHss MOLLHble SfeKkTpuyeckne craHuum wn  obecneuvBas UX
yHKUMOHMPOBaHWE KaK eauHOro obbekTa ynpaBneHus UM OOHOBPEMEHHO obecneuyvBaloT nepegaqvy
3NEKTPUYECKON 3HEPTUN OT MOLLHbIX 3NEKTPUYECKNX CTaHUUN. DTN CETU OCYLLECTBNAOT CUCTEMHBIE CBA3W,
T.e. CBSI3W OYeHb OOMbLWION AONUHBI MEeXOy 3Heprocuctemamun. VX pexumom ynpaensdeT gucnetyep
ob6beanHeHHoro gucnetyepckoro ynpaenerus (OOY). B O1Y BXOAAT HECKONbKO PariOHHbIX SHEPrOCUCTEM —
PanoHHbIX 3HepreTnyeckmx ynpasnexHun (PIY).

MuTarowme ceTn NpegHasHaveHbl ANg nepegaqn anekrTpudeckon aHeprum ot NC cuctemoobpasytoLen cetu
M YacTnyHo oT wuH 110-220 kB anekTpuyecknx ctaHuui k ueHTpam nutaHusa (LIM) pacnpegenutenbHbIX
ceTen — panoHHbIM T1C.

MuTatowme cetn 06bIMHO 3aMKHyTble. HanpsixeHne atux ceten paHee 6bino 110-220 kB. Mo mepe pocta
Harpy3oK, MOLLHOCTU SMEeKTPUYECKUX CTaHUUN U MPOTAXKEHHOCTU SMEKTPUYECKUX ceTen yBenuumBaeTcs
HanpsbkeHneM ceTel. B nocnegHee BpeMsi HanpshkeHne nuTaroLlLmnx cetein nHoraa 6oisaet 330-500 kB. Cetun
110-220 kB 06bIMHO aAMMHUCTPATMBHO NoayuHsioTea PAY. Vx pexumom ynpaenseT gucnetdep PIY.

PacnpenenutenbHas ceTb nNpedHasHadeHa Ans nepedady 3MeKTPUYeckoW 3JHeprMv Ha Hebonbluve
PacCTOSIHUSI OT LUMH Hu3wero “U” paioHHbIX MC K NpOMBbILLINEHHBIM, TOPOACKMM, CEeNbCKMM MOTPeouTensm.
Takve pacnpegenuTenbHble CeT 06bIYHO PAa3OMKHYThIE UMM PaboTaloT B PAa30OMKHYTOM PEXUME.

PasnuyatoT pacnpegenuTensHble ceTh Boicokoro (UHOM>1kB) 1 Huskoro (U<1kB) HanpspkeHus.
Mo mecTy pacnonoxeHus U xapakrepy noTpeéuTensi pa3nuyarT CeTu:

MpOMbILLIIEHHBIE;

lopoackue;

Cenbckue;

OneKkTpMPULUMPOBAHHbIX XXene3HbIX A0pPOor;
MaructpanbHbIX HedpTe- 1 ra3onpoBoOAOB.

agrwpdE

PaHee Takue ceTu BbIMOMHANUCH C HanpshxeHnem 35 KB 1 MeHblUe, a B HacTosilee Bpems — o 110 v gaxe
220 kB. lMpeumyLLleCTBEHHOE pacnpoCTpaHeHUe B pacnpedenutenbHbIX CeTAaX MMeeT HanpsbkeHne 10 kB,
cetn 6 kKB npumeHsitoTcsa pexe. Hanpspkenne 35 kB LUMPOKO Mcnonb3yeTcs AN Co3haHus LLEHTPOB NUTaHUSA
ceten 6,10 kB B OCHOBHOM B cenbCkoM MecTHOCTWU. [lepegaya an. aHeprmm Ha HanpskeHun 35 kB
HenocpeacTBEHHO NOTpeduTensam, T.e. TpaHcdopMauus 35/0,4 kB ncnonb3yetcs pexe.

[nsa anekTpocHabxeHus GOoNbLUMX MPOMbBILLSIEHHBIX MPEeanpUATUA U KPYMHbIX FOPOOOB OCYLLECTBSAETCH
rny0OOKMIA BBOZ BbICOKOTO HAMpPsPKEHUs!, T.€. COOPY)XEHNE NOACTaHLUMIN C NepBUYHbIM HanpshkeHnem 110-500
KB BOMIM3K LLEHTPOB Harpya3ox.

CeTn BHYTPEHHETO 3MeKTPOCHaABXKEHUsT KPYNHbIX ropodoB — aTo cetu 110 kB, B oTAenbHbIX Cryvasix K HUM
OoTHocATcA rmybokme BBoabl 220/10 kB.

CeTu c/x HasHa4yeHus1 BbIMOSHAT Ha HanpsikeHun 0,4-110 kB.
Mo KOHCTPYKTUBHOMY BbINONTHEHMIO Pa3sNUYaloT CeTH:

BosayLiHble;

KabenbHble;

TokonpoBOAbI NPOMBILLNIEHHBIX NPEANPUATUNR;
[MpoBOAKM BHYTPU 30aHUIN U COOPY>KEHWUIA.
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YI'IpaBJ'IeHVIe ANeKTpn4yeCcKkmmm cncremamm
NmeeTt TPW OCHOBHbIX acrnekKkTa:

1. OnepaTtvBHOe (OucneTyepckoe) yrnpaeneHne, NPOBOANMOE B paspese oTAerNbHbIX CYTOK U CE30HOB
roaa

2. Xo3sIMCTBEHHOE yrnpaBrieHne B TeyeHue roga

3. YnpaBneHve pasBUTMEM CUCTEM B MHOMOIIETHEM MNaHe.

ynpaBneHMe ANEeKTPOo3HepreTu4eCKMMnM cuctemMamMmum pas3sinyaroT No TpemMm NpuHakam:
L4 TEXHOJ'IOFI/ILIeCKOMy
L] TeppvlToleaanomy, XapakTepnsyrLmnmmn pearibHyr CUCTEMY KaK 00BbEKT ynpasJieHus

° BpemeHHomy, COOTBETCTBYHOLLEMY 3afadaM ynpaBlieHnAa, N3MEHALNMCA BO BpEMEHWN.

PaioHHble aHeprocucTembl 06pasyoTca Ha TEPPUTOPMM Kakoro-nmbo parnoHa — obnartu, kpasi, aBTOHOMUK U
T.N. N NOCPEACTBOM MEXCUCTEMHBLIX CBSA3el 0bpasyloT obbeanHeHHble aHepreTudeckme cuctembl (O3C),
KoTopble, B CBOKW oOyepedb, obpasyoT EguHyto aHeprocuctemy Poccum (EQC Poccumn). Egunas
aHepreTuyeckasi cuctemMa Poccum aBnsieTcst camon KpynHoW cMcTemMon Mupa.

B ee cocTtaBe nmetotca O3C:

LlenTtpa, CeBepo-3anaga, CpeaHero NoBomkbs, CeBepHoro Kaekasa, Ypana, Cubupu, Boctoka.



