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B nocobun npuBeneHbl TEOPETUUYECKHUE CBEACHUS, HEOOXOIUMBbIE ISl TIPOEKTH-
POBaHUS AJIEKTPUUECKUX CETEH, BBIMOJHEHHBIX BO3AYUIHBIMHU JIMHUSIMHU. Kaxabiii
paszien COAEPKUT IPUMEp pacuera, IeMOHCTPUPYIOIIUNA MTPAKTUYECKOE MPUMEHEHHE
TEOpUH.

[TocoGue MoxeT ObITh MPUMEHEHO MPU U3YUEHUU TEOPETUUYECKOTO Kypca U Bbl-
MOJIHEHUU KYpPCOBOI'O MPOEKTa MO JUCHUIUIMHAM «DJIEKTPOIMUTAIOIINE CUCTEMbl U
AJIEKTpUYECKHE ceTh», «OCHOBBI IPOU3BOJCTBA, NEPENaYl U PACHpPEIEICHUS IJIEK-
Tpo3HEeprum» cryaeHtamu cnenuainpbHocted 140211, 080502 u nanpasnenus 140600.

[legaraercst mo pemenuto HaydHo-MeTOAMUECKOTO COBETA JIEKTPOTEXHU-
yeckoro ¢akynbTera Ch CamI'TVY



TPEBOBAHUA K BBITIOJIHEHNIO KYPCOBOI'O ITPOEKTA

Llenbro KypcoBOro MpoOeKTa SIBISIOTCS pa3padOTKa CXeMbl U pacyeT peKruMa pai-
OHHOM 3yiekTpuueckoil cetu. Cxema paspabaTbIBaeTCsi JJisl YEThIpEX MoTpeduTeneit
ANEKTPUUYECKON SHEPIUU C MUTAHUEM OT OJHOrO WJIH JBYX MCTOYHHUKOB C MCIOJIB30-
BaHMEM cyllecTBYIoIIEN cetu. [IpoekTupyemas s3jeKTprudeckasl CETh T0JKHA UMETh
OJIHO HaIIpS)KEHHUE.
OcCHOBHOE cozepKaHUE MTPOECKTA COCTABISET pacyeT IIPEABAPUTEIBHOIO pacipe-
JIEJIEHUs] MOIIHOCTH; BHIOOp HOMHMHAJIBHOTO HANpPSsDKEHHsI CETH; BHIOOP OCHOBHOI'O
CWJIOBOTO 00OpYIOBaHUS M CEUYEHHs MPOBOAOB; PACUET OCHOBHBIX PabOUYMX PEXH-
MOB; TEXHUKO-3KOHOMUYECKOE CPAaBHEHUE BAPUAHTOB CXEM.
B npoekT BXOAAT pacyeTHO-MOSICHUTEIbHAS 3alIMCKa U JIBA YEPTEkKa Ha KOTOPBIX
M300paKalOTCsl YNPOIIEHHO PAaCCMOTPEHHbIE BapUAHTHI CXEM, BHIOpAHHAS OJIHOJIH-
HellHas cXxeMa palloHa C HaHECEHUEM Pe3yJIbTaTOB pacuera U Tabaula pe3ysibTaToB
TEXHUKO-3KOHOMHYECKOI'O CPABHEHUSI BAPUAHTOB.
PacueTHo-nosicHUTEIbHAS 3aMKCKa BBINOJIHSAETCA Ha ucyel oymare ¢popmara
A4 ot pyku win HabupaeTcst Ha KOMIIbIOTEpE.
Ulpugm: tan — Times New Roman
pazmep -14.

Ab63ay:  BbIpaBHUBAHUE IO MIUPUHE
nepBasi cTpoka — oteryt (1 cm)
MEKyCTPOYHBII HHTEPBAI — Oy TOPHBIN.



1. BEIBOP KOHOUT'YPAITMHN DJIEKTPUUYECKOM CETH

Ha nepBom 3Tane mpoeKTUPOBAaHMS AJIEKTPUUECKONW CeTH pa3paldaThIBaeTCs Ps
BO3MOJKHBIX KOH(pUTYypatuil (Tonosoruit cetu). Bapuantel kondurypanuii cetu dop-
MUPYIOTCSI, UCXOJSl U3 JIBYX OCHOBHBIX TpeOOBaHUM: oOIIas JJIMHA CETH JIOJDKHA
OBITh KaK MOKHO MEHBIIIE; JOJKHBI OBITh OOecreueHbl TpeOOBaHUSI HAIEKHOCTU
ANEKTPOCHAOKEHUS TIOTPEOUTEIEH.

[Ipu mocTpoeHnu KOHGUrypalUHU CETH HEOOXOAMMO O00ecleunBaThb BO3MOXK-
HOCTb BBIJJAYM BCEH MOILIHOCTH 3JIEKTPOCTAHIUMN B MOCIEABAPUMHBIX PEXKUMAX, T. €.
MpeaycMaTpuBaTh BbIIayy MOIIHOCTU B CETh HE MEHEE YeM MO JBYM JIMHUIM. B ox-
HOM M TOM JK€ KOHTYpe 3aMKHYTOM CETH LEeJIeCO00pa3HO MPUMEHSTh OJIHO HOMH-
HaJbHOE HaIpsKEHUEe, MHOTJA — JIBa, HO He Oojee. Ecnu mo pesyiabraTaM pacueToB
MOTOKOB MOUIHOCTH OTJAEJIbHBIE YYaCTKH CETH 3arpyeHbl ¢1abo U, CleI0BaTeIbHO,
IUIsl HUX TIOTpe0yeTcsl BBIOMpaTh HANPSHKEHHE CYIIECTBEHHO HUMKE, YeM I JPYTHX
Y4aCTKOB, TO 3TO CBUJETEIBCTBYET O HEYIaYHOM BBIOOpE KOHPUTYpAIIUU CETH.

Koudurypauust cetu, ee mpoTs>KEHHOCTb, YUCIO LIeNel JTUHUN Ha KaKIOM M3
Y4aCTKOB HEMOCPEACTBEHHO BIUSIOT HA BEIOOP HOMUHAJILHOTO HAMPSIKEHUSI.

2. ITPEABAPUTEJIbBHOE PACIIPEAEJIEHUE
MOIIIHOCTEMU B JIMHUAX

OcHOBHOM 3aa4eil pacueTra yCTaHOBHUBIIETOCS PEKHUMA CETEH SIBISETCS BBIUMC-
JIEHWE MOILIHOCTEN MPOTEKAIOIIMX MO YYacTKaM — pacyeT MOTOKOPACIPENCIICHHUS.
IIpn mpenBapuTENbHOM pacueTe MOTOKOPACIPENEIEHUsS] HE YUHUTHIBAIOTCS NOTEPU
MOIIHOCTH B JTUHUSX.

Pa30MKHYTBIMH CETSIMM HA3bIBAIOTCS CETH, NOJIyYarOIUE MMUTAHUE C OJHOU CTO-
ponbl oT oxHoro neHtpa nutanusa LI (puc. 2.1). Kak npaBuio, Takyio KoHpuUrypa-
LU0 UMEIOT PaclpeeInuTEIbHbIE CETU MECTHOIO 3HAYEHUS, HANPSIKEHUE KOTOPBIX
He npeBblaeT 35 kB, 4To MO3BOJISET MPU pacyeTax HE YUYUTHIBATH MONEPEUHbIE MPO-
BOJMMOCTH CXEM 3aMELIEHHUS JIEMEHTOB CETH.
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Puc. 2.1.

ITockonbKy pacrpeneiaceHue MOITHOCTEN B pA30MKHYTOW CETH MPUHYAUTEIBHOE,
IIOTOKOpACIIpeieJICHUE HAaXOAUTCs M3 yCIOoBUS OajaHca MolHocTed B y3nax. Ilpu
ATOM, KakK MPaBWJIO, HAUMHAIOT C KOHLEBBIX YYAaCTKOB M IYTEM CIIOKEHUS MOUIHO-
CTEH Harpy30K ABMXKYTCS OT y3Ja K y3JIy BIUIOTH J0 I'OJIOBHOTO ydacTka. Hanpumep,
IUIsl CETH, IPUBEIAEHHOM Ha pUC. 2.1, KOHUEBBIMU SIBISIOTCS ydacTku 3-4, 5-6 u 8-9.



MOIIHOCTH ATHX Y4acTKOB 0€3 ydeTa Harpy3Kd paBHbl MOUIHOCTAM Harpy3ok, Moj-
KJIFOUEHHBIX K y371aM 4, 6 1 9 COOTBETCTBEHHO.

MontHocTH ydacTkoB 2-5, 2-3 u 7-8

8237834183, 82578 56795, 877878 89135

Cetu ¢ ABYCTOPOHHUM MUTAaHUEM OTHOCSTCS K MPOCTHIM 3aMKHYTBHIM ceTsiM. B
TaKUX CETAX DHEPIHs MoJaeTcs NOTpeOuTeNsiM ¢ IByX cTopoH. Ha pucynke 2.2. npu-
BEJICHbI MPUMEPBl KOHPUTYpaIil TPOCThIX 3aMKHYTBIX ceTei: Kojblenas (puc. 2.2,
a); ABOMHas KojbleBas (puc. 2.2, 0); 3aMKHyTasi OAMHapHasi, onupatomas Ha asa LI1
(puc. 2.2, B); 3aMKHyTas J1BoMHas, onuparomiascs Ha asa LI (puc. 2.2, 1) [5].
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Puc. 2.2.

B BOWHBIX ¥ OJTMHAPHBIX CETSIX MOIIHOCTH YYaCTKOB OAMHAKOBBI, PA3TUYAOTCS
MOIITHOCTH T1erel (MOIIHOCTH IIeTICH B JBOWHOM CETH B J1Ba pa3a MCHBIIIC YeM B OJIH-
HApHOMU JUIS TEX JKe Harpy3ok). KomblieBas cxema MpUBOJIUTCS K CETH, ONUAPAIOMIEHCs
Ha aBa L[], «pa3pe3aHnem» CXEMbI 110 UCTOYHUKY MTUTAHUS.

PaccMoTprM pacuer ceTd ¢ JBYCTOPOHHHUM TNHTAHHEM, OIMPAIOIICHCS Ha JBa
LII1, o603Hauennbie 4 u B (puc. 2.3).

A 7 2 - B
L 2 3 n -
Puc. 2.3.

Ecnu 3amanbl CONpOTUBIIEHUS! YYAaCTKOB CETH U MOIIHOCTH (TOKH) Harpy3okK, TO
MpY OJIMHAKOBOM HAMNpPSHXKEHUM MUTAIOMIMX MYHKTOB MOIIHOCTH TOJIOBHOI'O Y4YacTKa
A-1, T.e. MOIIIHOCTb, BHITEKAIOIIYIO U3 IIeHTpa nMutanus 4 (puc. 2.3), MOXKHO ompejie-
muTh o popmyne [1, 3]

- S\(Zy g+ Zy 3+ 2y 4+ +Z, )+ S, (Zy s+ Zs y+tZ, p)+*+S8,Z, 5 (2.1)
A1 =

Zyg+tZi )+ Zys+..+2Z, 5

Bepxuuiif nHgekc «*» yka3plBaeT Ha TO, YTO B (DOPMYITy MOACTABISIOTCS COMPSI-
AKEHHBIC 3HAYEHHSI MOIIIHOCTENH. MOITHOCTH BTOPOI'O TOJIOBHOT'O y4acTKa HAXOJST MO
aHAJIOTMYHOM (QopMyIie, Iociie Yero MPOBOAST MPOBEPKY OalljlaHca MOUTHOCTEH. JTa



NPOBEPKA 3aKIIF0YACTCS B BBITOJHCHHH YCIIOBHS PAaBEHCTBA CYMMBI MOIIHOCTEH Tro-
JIOBHBIX Y4aCTKOB M CYMMBbI MOIIIHOCTEH BCEX HArPy30K CETH
Sy tS, =S8+ 48, (2.2)

MOIIIHOCTH OCTAJIBHBIX YYAaCTKOB CETH MOKHO HAWTH, BBIYMTAs U3 3HAYCHUS
MOIIIHOCTH TOJIOBHOTO y4YacTKa 3HAY€HUS MOUIHOCTEN COOTBETCTBYIOIIMX HATPY3O0K.
B pe3ynbrate pacyéra MOIIHOCTH OTIEJIbHBIX YYACTKOB MOTYT OKa3aTbCsl OTpHUIIA-
TEJIbHBIMHU, 3TO O3HAYaEeT, YTO IO 3TUM ydacTKaM MPOTEKAET MOIIHOCTb M3 MYHKTA
A,. Todku, B KOTOPBIX MOATEKAIONIAS CO BCEX CTOPOH MOIIHOCTh MOJIHOCTBIO MO-
TpeOJISIETCSI, HA3BIBAIOTCS mMouKamu mokopazodena. Todek Tokopaszjena B CEeTAX C
JIBYCTOPOHHHMM IMUTAHUEM MOXKET OBITh JBE: MO aKTUBHBIM MOIITHOCTSIM M IO peak-
THUBHBIM.

Bo3MOXHBI 4acTHBIEC Clly4yad, 3HAUUTEIBHO YIPOIIAIOIINE NPUBEAEHHBIE BBIIIEC
dbopmynbl. Ha HayanpbHOM 3Tare MpOEeKTUPOBAHHUS, KOT/a elle HE BBHIOpPAHBI THIIBI
MPOBOJIOB YYACTKOB, CEUCHUSI MPUHUMAIOT OJIMHAKOBBIMU BO BCEW ceThu. B aTOM ciy-
qae JJIs ONpEeICJICHHs] MOIIHOCTEH TOJIOBHBIX y4acTKOB B dopmyiie (2.1) BMecTo co-
MPOTUBJICHUN y4aCTKOB MOYHO BOCIOJIb30BAThCA UX JJIMHAMU. Torjga BMECTO OJTHO-
0 KOMIUIEKCHOTO BBIP@KEHUS MOJYUYUM JIBA OTJEJbHBIX JJI1 AKTUBHOM U PEAKTUBHOU
MOIIHOCTEM, YTO rOpa3a0 yIpoulaeT pacueThl.

B oTnenpHBIX cityyasx, HampuMep sl KaOeIbHBIX CeTeH, HHIYKTUBHBIM COIPO-
THUBJICHUEM MOKHO TIpeHeOpedh. Toraa, mocKoJbKy COMPOTUBIICHUS! YI4aCTKOB CTaHO-
BSITCSA YMCTO AKTUBHBIMU, MOKHO TaK K€ OTIAEIbHO MPOBOAUTH BBIYUCICHUS IO aK-
TUBHOMW U PEAKTUBHON MOIIIHOCTSIM.

Ilpumep. Paccuurath NOTOKOPACIIPEIECIEHUE MOIIIHOCTEN YYAaCTKOB CETH C JIBY-
Msl LIEHTpaMu nuTaHud 4 U B, cxeMa KOTOpoul mnpuBefeHa Ha puc. 2.4. MomHocTu
Harpy3ok 3amanbl: $1=8+j]3MBA, S,=18+j7MBA, S;=14+j6MBA, S,=24+j10MBA.
JImuHBI y4acTKOB npuBeeHbl Ha puc. 2.4. Ilpu pacuete NpuHATH CEUEHUS BCEX yua-
CTKOB OJIMHAKOBBIMH. HamnpskeHus IIEHTPOB MUTAHUS TaK K€ OJUHAKOBBI.
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Puc. 2.4

Peuenue Cerb uMeeT HOBOIBHO CIOKHYIO KOH(QUTYpPALIUIO, OAHAKO CXEMY
MOXHO YIPOCTUTH €CIIH YCJIOBHO pa3pe3aTh €€ M0 UCTOYHUKAM MuTaHusi. B pe3yinb-



TaTe MOJIYYMM TPHU PACUETHBIC THIIOBBIE CXEMBI: JBE 3aMKHYTHIC OJMHAPHBIC CETH,
onupatomuecs Ha asa LI (puc. 2.5, a, 6) 1 1BOIHYIO paguaibHyIO ceTh (puc. 2.5, B)

% 15k 2 30w 3 18 b % 408 4 Rl B 1iom 4
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Puc. 2.5.

[To ycioBuIO 3a/1auu, CEUCHUS BCEX YYACTKOB OJUHAKOBBI. DTO MO3BOJISET MPO-
W3BOJIUTH pacueT MOIIHOCTEH IOJIOBHBIX YUaCTKOB cXeM a U 6 1o ¢opmyre (2.1) oT-
JICTBHO 10 AKTHBHOM M PEaKTUBHOMN MOIIHOCTSIM, HCIIOIB3Ysl BMECTO CONPOTHUBIICHUM
YYaCTKOB MIX JTMHBI.

PaccuuThiBaeM MOIIHOCTH y4acTKOB A-2, B-3, A-4, B-4:
Pyl 3+1lp 3)+ Pl 5 18-48+14-18

Py, = =17,7 MBr,
lyy+lh 3+1lg 5 63
I, 3 +15 3)+ 05l -4 1
A_2:Q2(2—3 B-3) + Oslp_3 :7 §+6 8:7 MBap,
lyy+ly3+1g4 03
Pp 5= Pillys +la) + Polyy _14-45+18-15 =14,3 MBr,
lyo+l 3+1g 4 63
Iy 5 +1,45)+Q5l -4 1
B—3=Q3(2_3 4-2)+ 0 a2 _6-45+7 5=6 MBap,
lyy+1ly3+1g4 03
P,/ :
P, = taas 2920 oy
lyq+1p 4 60
[ 10-2
A-4 = Oal g4 _ 0-20 =3,3 MBap,
[yq+1p4 60
Pl :
PB—4 = 4°B-4 = 24-40 =16 MBT,
lyq+1p 4
[ 10-4
0, .= Oulpg  _10-40_ MBap

lya+1p_4 60

OcymiecTBisieM MPOBEPKY OajaHCa aKTUBHBIX U PEAKTUBHBIX MOIIHOCTEH IS
CXEMBI a

P4>+Pp3=P;+P;, 32 MB1=32 MBT — paBeHCTBO BEpHO.

0421 0p3=0>1t05, 13 MBap=13 MBap — paBeHCTBO BEPHO.

OcymiecTBisieM MPOBEPKY OajaHCa aKTUBHBIX U PEAKTUBHBIX MOIIHOCTEH IS
CXEMBI O

P44+Pp.4=P4, 24 MBT1=24 MBT — paBEHCTBO BEPHO.

Q44+0p4=Q4, 10 MBap=10 MBap — paBeHCTBO BEPHO.

N3 ycnoBust 6ajianca MOIITHOCTEH B y3/1aX HAXOAUM MOITHOCTH ydacTka 2-3:

P2_3= PA_z—P2=17,7—18=—0,3 MBT,

Q2_3=Q A-z—Q2=7—7=O MBap



CxeMma B peaACTaBIACT cO0O0H CETh C OOJHOCTOPOHHHUM ITHTaAHHUCM. MOH_[HOCTI/I
ydacTtka A-1
PA_1=P1=8 MBT, QA—1=Q1=3 MBap

OTBeT: §A_1=8+j3MBA, §A_2=17,7+j7MBA, §2_3=0,3MBA,
S p3=14,3+i6MBA, S ,4=8+i3,3MBA, S 54=16+j6,7MBA.

3. BBIbOP HOMHNHAJIBHOT'O HAIIPSAKEHUA CETU

[Ipu mpoeKkTHUpOBaHUU ABJIECKTPUUECKON CETH OJHUM M3 HamboJiee Ba)KHBIX BO-
IIPOCOB SIBJISIETCSI BEIOOP HOMUHAIBHOTO HampsikeHus. C 0OTHONW CTOPOHBI, YEM BBIIIIE
HanpspKEHUE Mepenadyu, TEM MEHbIIIE MOTEPU MOIIHOCTH W Hampsbkenus. C apyrou
CTOpPOHBI, OOJIbIIAs YaCTh JICKTPOIHEPTUM notpedsieTcs Ha Hanpspbkenuu 0,4 kB, u
yBEJIMYCHUE HAMNPSIKEHUS TepeIadyd IPUBOIUT K HEOOXOIUMOCTH JTOMOTHUTEIbHBIX
TpaHchopManmii HanpspkeHus. KpoMe Toro, 4yem BbIlIe HanpsbkKeHUEe 000py10BaHMS,
TEM OHO JIOPOXKE M CIIOKHEE B JKCIUTyaTaruu. Takum oOpa3oM, BO3HUKAET 3ajaya
MOMCKa ONTUMAJIbHOIO 3HAYCHUS HANIPSXKEHUS TIEpeayn.

OCHOBHBIMH TIapaMeTpaMH, OMPEACIIIONIMMH 11eJIeco00pa3Hoe 3HAUCHUE Ha-
MIPSDKEHUSL CETH, SIBJIAIOTCS NAIbHOCTD MEpeaayu U aKTUBHAS MOIIHOCTH, NeperaBae-
Mas o cetu. OpUEHTUPOBOYHBIE 3HAYECHUSI HAMPSHKEHUM MOKHO MOJYYUTh, UCTIOJb-
3ys sMOupudeckue Tadnuilpl, rpaduku win dopmyinsl. Huwke npuBeaeHs Hanbosee
94aCTO MCIOJIB3yEMbIE AIMITUPUUYECKUE (DOPMYIIBI.

®opmyna CTwiia Jaet npueMiieMble pe3yJbTaThl MPHU JUIMHAX JIMHUN He Oosee
250 kM 1 MakcuMaJibHOM MoIHocTH 60 MBT:

U =484V +16P (3.1)

®opmyna WnnaproHoBa mpuMeEHsSETCs sl OOJBIION AaNbHOCTH TEepeaadyr u
3HAYUTEIbHBIX MOIIIHOCTEM
1000

J500/L +2500/ P

B atux BeIpakeHus [ — niuHa TUHUU (y9acTKa CETH), KM; P — MOIIIHOCTb, Iepe-
naBaeMas 1o JuHuM (ydacTky cetH), MBT. B pe3ynbrare pacueToB MoixydyuM Hampsi-
KeHue, usmepsiemoe B KB.

JIJIst IMHUM IPUHUMAIOT HOMHHAJIBHOE HAIPSKEHUE, OJIIKalIee K paCuYCTHOMY.
I'OCT 721-77 ycraHaBAMBAaeT CIEAYIOIIMN Psl HOMUHAIbHBIX HANPSKEHUNA DIICK-
TPUYECKUX CETeH OOIIEero Ha3Ha4YeHUs MEePEeMEHHOTO HampspkeHus: dyacToThl 50 I,
kB: (3); 6; 10; 20; 35; 110; (150); 220; 330; 500; 750; 1150. Hanpsbxenusi, ykazaH-
HBIC B CKOOKaX, HE PEKOMEHAYIOTCS IS BHOBb IPOCKTUPYEMBIX CETCH.

[Tpu BEIOOpE HOMHHAIBHOTO HAIPSKEHUS CETH HEOOXOAUMO TaK K€ YYUTHIBATH
CJICAYIOIIHNE YCIOBHS:

1. Jlns pa3snu4gHbIX perioHOB Poccuu XapaKTepHBbI CBOM CHCTEMBI HAIPSDKCHHA.
s OO3C Cesepo-3anana xapakrepHa cuctema 110 (150) — 330 — 750 kB, mis oc-
tanbHbIX OOC cucrema 110 — 220 — 500 xB.

(3.2)




2. Kak npaBuio, mpoeKTUpyeMas CEThb ONUPAETCS Ha YK€ CYLIECTBYIOIIHUE LIEH-
Tpbl IUTAHUS, IO3TOMY NPU BBHIOOPE HAMNPSHKEHUSI CETU HEOOXOAUMO OTTAIKUBATHCS
OT TE€X 3HAYECHUI HAIPSKEHHI, HA KOTOPBIX CETh MOXKET MOJIYYaTh 3JIEKTPOIHEPTUIO.

3. BapuaHTbl NPOEKTUPYEMOM AJEKTPUUECKON CETH WUJIM OTIEIbHBIE €€ YYaCTKH
MOT'YT UMETh pa3Hble HOMUHAJbHbIE HAaNpskeHUs. OIHAKO, ISl MPOCTBIX 3aMKHYTBIX
ceTeil HelenecooO0pa3HbIM SIBISIETCSI BBEACHUE OMOJHUTENBHOW CTYNEHH TpaHC-
dbopmanuu, U ONpeeAIONUM SIBISIETCS] YPOBEHb HAIMPSKEHUSI HA TOJOBHBIX y4acT-
Kax.

Ilpumep. BpiOpaTh HOMUHAJIBHOE HANIPSIKEHUE JJIsI YIaCTKOB CETH, CXeMa KOTO-
poit mpuseneHa Ha puc. 3.1. Jnunbl yyactkoB [,1=41,2 kM, [,4=67,1 k™, [p4=41,2
KM, [43=70,7 kM. AKTUBHBIE MOIIHOCTH y4acTkoB P, ;=20,9 MBrt, P;4=4,1 MBT,
PB_4=14,1 MBT, PA_3=4O MBT.

3 4 1 4 B
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Puc. 3.1.

P e m e v u e. Pacuer nmpousBoaum no popmyse (3.1):

U, =434l +16P,_| =4,34,/41,2 +16-20,9 = 84,1 B;

Up_s =434,Jl;_y +16P_, =434,/671+16-4,1=50 «B;

Up_s =434\Jl5_4 +16P;_, =4,34,/41,2+16-14,1 = 70,9 B;

U,y =431, +16P,_5 =434,/70,7+16-40=115,7 kB.

Jlns yuactkoB A-1, 1-4, B-4, BASIOMKXCS YaCThIO CETU C JIBYXCTOPOHHHUM IIH-
TaHUEM I1eJIeco00pa3Ho MPUHATH OJJMHAKOBOE HANpsKEHUE, OKaiiiiee K cpeHeMY
3HAYEHUIO.

U +U 4 +Upg 4 _ 84,1 +50+ 70,9

Uep = 3 3

= 68 kB.

[Tpuaumaem Uy = 35 kB.
s yuactka A-3 npuaumaem U, = 110 kB.

4. BEIBOP ITPOBOJIOB JIMHUIA

OCHOBHBIM KpUTCPUCM, 110 KOTOPOMY IIPpU ITPOCKTUPOBAHUU BBI6I/IpaIOT mpoBoJaa
u Ka6CJII/I, ABJICTCA MHUHHUMAJIBHOC 3HAYCHUC T'OHOBBIX IIPHUBCIACHHBIX 34TPAT HA CO-
OPYKCHHUC U ISKCIUTyaTAllUIO JIMHUKU 3JICKTPOIICpCaay. B O6H_ICM ciay4dac mpoBoIda U
Ka0Oenu pPas3in4aroTCAaA MaTCpHaAJIOM TOKOBeI[YH_Ieﬁ yacTu U ee cedeHueMm. Ha ocHoBe
HUMCIOMICTOCS OIIbITa 3KCIUTyaTallu U IMMPOCKTUPOBAHUA JIA JIMHUH QJICKTpoIicpcaad
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Ha HamnpspkeHue 35 kKB npumeHsaroTcs altoMUHUEBbIE IPoBOAA. JIMHUM 35eKTponepe-
naun HanpsikeHreM 110-500 kB BBINOIHAIOTCA U3 CTAJICATIOMUHEBBIX IPOBOIOB.

B 3Tux ycnoBusx BBIOOpY MOJJIEKAT JUIIbL CEUCHHS MPOBOAOB. CedeHue mpo-
BOJIOB DJICKTPUUYECKOM CETH JOJKHBI BBIOUPATHCS TaK, YTOOBI OHU COOTBETCTBOBAIH
ONTUMAIBHOMY COOTHOIIEHHUIO MEXKIY KalUTAIBHBIMU 3aTpaTaMyd Ha COOPYKEHUE
CeTHU, MPSIMO MPONOPLUUOHAIBHBIMU CEUEHHUIO, M PacXxoJaMH Ha TOTEPH DHEPIuH,
YMEHBIIAIOMMUMHUCS TIPU YBEJIMYEHUH CEUEHUM.

Cornacno IIpaBun yctpoiictBa anexrpoyctaHoBok (I[1YD) ynpouieHHbiil BoIOOD
CEUYEHMI OCYIIECTBIAECTCS MO0 SIKOHOMHYECKOU MIIOTHOCTH TOKA:

F, =L 4.1)

rae I, — pacyeTHbIl TOK HOPMaJIBHOIO PabOYEro peknuma; j, - S9KOHOMHUYECKas IIOT-
HOCTb TOKA JIJISl 33JIaHHBIX YCJIOBUM pabOThI TUHUM (Tadu. 4.1).
PacyeTHbIil TOK [, ONpEnenseTcs 0 MOIIHOCTH, IPOTEKAIOLIEH 10 paccMaTpH-
Ba€MOMY YUYaCTKY JIMHUH B PeKMME HauOOJbIINX HATPY30K
S P

] = = N
P \/g-UH \/g-UH-coscp

Tac S — moyHas MOIDHOCTb YYaCTKa, P — axkTuBHas MOIOHOCTb, COSP — KOC—)(I)(I)I/II_II/IeHT
MOIITHOCTH CCTHU.

(4.2)

Tabnuya4.1
[TpoBogaUKH \ Tpax 1000-3000 | 3000-5000 | 5000-8700
J» JUTSI MEITHBIX TTPOBOJIOB 2.5 2.1 1.8
J» JUTS1 QTFOMAHHUEBBIX TTPOBOJIOB 1.3 1.1 1.0

Ceuenue, nosrydeHHoe 1o popmyse 4.1 okpyriasiercs 10 OIvKanlIero cTaHaapT-
Horo (I'OCT 839-80), koTopoe u mpuHUMAETCS ISl JATBHEHIITNX pacueToB.

[IpumeHeHue cTajaeaTtOMUHEBBIX MPOBOJOB C Pa3IMUYHBIM CEUEHHUEM CTaIhHOM
YaCTH ONPEACISIETCS KIIMMAaTUYECKUMHU YCIIOBUSIMU palioHa, T/I€ COOPYKAETCs JIMHMUS.
Uem MeHbIIIE TOJIIHMHA CTCHKH TOJI0JIe/Ia, TEM MEHbIIIE CEYCHUE CTaJbHOTO CEpJIey-
HHKa MOET OBITh BRIOPAHO JJIsl TPOBO/IA.

Ha nunusx manpsixenuem cBoitie 1000 B, mo ycnoBusiMm MeXxaHUYECKON TPOYHO-
CTH, JOJKHBI MPUMEHSITHCS MHOTOIIPOBOJIOYHBIE MPOBOJIA U TPOCHI, CEYCHUSI KOTO-
PBIX He MeHee 35MM” U AIIOMHUHHEBBIX U 25MM” TSl CTAICaTIOMHUHEBBIX.

[Ipu ompeneneHnn pacuyeTHOrO TOKA HE CJIENYET YYUTHIBATH yBEIWUYEHUE TOKa,
MIPU aBapHUsX WIK PEMOHTAX, B KaKUX JIMOO AJIEMEHTaX CETH, a pacCMaTpPUBaTh TOJb-
KO HOpMaJIbHBIN pabouuit pexxum. Hanpumep, a1 AByX1IeMTHOM JTMHUW MOTOKH MOIII-
HOCTH YCTaHaBJIMBAIOTCS UCXOMS U3 HOPMaJbHON paboThl o0eux ee memnei. [loatomy,
BBIOMpasi CEUCHUE TaKOW JIMHUH, CIEIyeT CUUTATh, UTO MO KaXIOW ee e JIUTEb-
HO TIepeaaeTCs MOJOBUHA CyMMapHON MOIITHOCTH.

Ilpumep. BriObpath mpoBOIa TMHUHN JIJIs1 C€TH U300pakeHHou Ha puc. 3.1. Homu-
HaJbHOE HampsbkeHHe BceX ydacTkoB Uy=110 kB. MomHocTH y4acTkoB Sy
1=20,9+715,9 MBA, S,4=4,1+j4,1 MBA, Sz4=14,1+j9,1 MBA, S,3;=40+;0 MBA.
Yucno yacoB UCNOAB30BaHUsA MakcuMmyma Harpysku 7,=5200 u
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P e m e 1 u e. Ha ocHoBanum pexomengauuu [IY2D u «PexoMenaanuii mo TeXHo-
JIOTMYECKOMY MTPOEKTUPOBAHUIO BO3YIIHBIX JTUHUHN 3JIEKTPONIEpEaun HAIPS)KEHUEM
35 kB u BbIme» (yrBepxkaeHsl npukazoM Munsnepro Poccuu ot 30 uronst 2003 rona
No 284) BeImop ceueHuit MPOBOOB Oy/IeM MPOU3BOAUTEH MO METOAY PYKOHOMHUYECKOMN
IJIOTHOCTH TOKa, B OCHOBE KOTOPOTO JICKHUT BhipakeHue (4.1)

Onpenenum TOKH, IPOTEKAIOLINAE MO0 y4aCTKaM B HOPMAJIBHOM PEXKUME.

VP2 +0%, 2092 +1592
= =138 A;
V3U, J3-110

, NBRIL O «/412+412
1-4 =

]A—l =

) NElS J3-110
, _\/PB s+ 05y 1412 1012 _ga A
Ba J3u, V3110 ’

P02, 407+ 0

1, 4 \/EUH 7110 210 A.
[IpuHrMaeM K yCTaHOBKE cTajeafoMHHHEBBIE TpoBoaa Mapku AC. Jlns Hewnso-
JUPOBAHHBIX ATIOMUHHUEBBIX MPOBOOB mpu 7, = 5200 4 3KOHOMUYECKasl MIIOTHOCTh
Toka j,= 1,0 A/mm? (Tabi. 4.1). Haxonum pacueTHbie ceueHus npoBooB 1o (4.1)

1 1
Foyoq = ~4-1 :ﬁ= 138 Mm?;
5o 10
1
Fyg =154 =20 = 30
J L0
I
Fp4_B = 4__3 88 = 88 MMm2.
j 10
Tak kak ygyacTok A-3 BBIIIOJIHEH ABYXLENHON JTMHUEH,
1 21
2j, 2-10

W3 ctangapTHOTO psijia BEIOMpaeM IPOBOJIA C CCUYCHUEM, OJMKANIINM K pacdér-
HoMYy [9, Tabxn. 7.35]:
A-1: AC-150/19;
1-4: AC-35/6,2;
4-B: AC-95/16;
A-3:2x AC-95/16.

5. IPOBEPKA BBIBPAHHBIX CEUEHWI

BBI6paHHBIC II0 3KOHOMHUYCCKUM KPUTCPUAM CCUCHHA HCO6XOI[I/IMO IMPOBCPUTH

10 TEXHUYECKUM OTpaHUYeHUsIM. B 00111eM citydae MpoBOASATCS CJIEAYIOIIHNE TTPOBEP-
ku [1]:
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a) MpOBepKa MO YCIOBUSAM MOTEPh Ha KOPOHY;

0) mpoBepka Ha MEXaHUYECKYIO MPOYHOCTH;

B) MMPOBEPKA IO JIOMyCTUMOMY HarpeBy;

T') IPOBEPKa 10 MOTEPSM U OTKIIOHCHUSM HAIPSHKCHUS,

1) TpOBEpKa MO0 TEPMHUUECKON YCTOMYUBOCTH K TOKaM KOPOTKOTO 3aMbIKaHWSI.

Paccmotpum moapoOHO TiepBhIE TPU TPOBEPKH.

[IpoBepka BBIOpaHHBIX CEUCHHH 1O YCI08UAM NOMEPb HA KOPOHY TPOBOIUTCS
JUI BO3MYIIHBIX JIMHUW JIIEKTpOIepeaaun HampsokeHueMm Beimie 35 kB, koTopwie
MpOKJIaJbIBatoTCs Mo TpaccaM cBbiiie 1000 M Hag ypoBHeM Mops. [Ipu Oonee HU3KKMX
OTMETKax MPOBEPKa MO YCIOBHUAM KOPOHBI U YPOBHIO PAIUOTIOMEX HE MPOU3BOAUTCA,
€CJIM KOJIMYECTBO MPOBOJIOB B (pa3e W WX AUAMETP PaBHBI WM OOJBIIE MUHUMATHHO
JOMyCTUMBIX CEYCHHU W THaMETPOB MPOBOOB MO YCIOBUSAM KOPOHBI KOTOPBIE MPH-
BeJIeHbI B Ta0m. 5.1

Tabnuya 5.1

Homunuanenoe | KommuecTBo Huamerp | Ceuenue, MM
HaIpsHKeHHE, IIPOBOJIOB B IIpOBOJIA,

kB dbaze MM

110 1 11.4 70/11

150 1 15.2 120/19

220 1 21.6 240/39

330 2 21.6 240/39

500 3 17.1 150/24

ITpoBepka ceueHuil no mexanuueckoi npounocmu TpeOyeT OTAEIBHOIO J10BOJIb-
HO 00BEMHOTO pacuera [2, 4, 10], mosToMy OrpaHUYMMCS PACCMOTPEHUEM MPOBEPKU
10 YCJIIOBUIO MEXaHUYECKOW MPOYHOCTHU OIIOP.

Tax kak Ha coopyxxenue BJI qomkHbI NpUMEHSATHCS YHUDUIUPOBAHHBIE WU TH-
MOBBIE OMOPHI, BEIOPAHHBIE CEUEHHUs JTOJIKHBI HaXOAUTHCS B I'PAHUIIAX HCIIOJIb3Yye-
MBIX CEUEHMM I KaXKJOT0 TUIIA IPUMEHSIEMBIX OIOP.

Ecnm pacueTHOE ceyeHne y4acTKa CETH MPEBBICUT BEPXHIOKO TPAHUILY HCIIOJIb30-
BaHHS MaKCUMAaJbHOTO ceueHus mpoBojoB BJI, s BEIOpaHHOTrO Kiacca Hampsbke-
HUS, TO CIIEyeT pacCMOTPETh BapUAHT YCUJIEHUS ceTh( Mepexoj Ha BBICIIMN Kilacc
HaIpPsHKEHUS WIK UCTIONb30BaHUE IBYXIICTTHOW JIMHUM ).

B Tabn. 5.2 npuBeneHbl IpaHULIbl UCTIONB30BAHUS MapOK IPOBOAOB JUIsl YHU(U-
LAPOBAHHBIX ONOP B 3aBUCUMOCTH OT KJIacCa HaIpsKEHUS.
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Tabnuya 5.2
Hamnpsbxkenne, | Munumanenoe | MakcumaneHoe | Marepuan
kB cedeHne, MM’ cedeHne, MM’ OTIOPbI
35 AC70/11 AC150/24 Cranb
AC95/16 AC150/24 XKen.6eton
AC50/8 AC150/24 HepeBo
110 AC70/11 AC240/32 Cranb
AC70/11 AC240/32 XKen.6eton
AC70/11 ACI185/29 JlepeBo
220 AC300/39 AC400/51 Cranb
AC300/39 AC400/51 XKen.6eton
AC300/39 AC500/64 Hepero




[IpoBepka no oonycmumomy nacpesy MpoOU3BOJAUTCS IO YCIOBUIO
Lu<lon, (5.1)

rjae /, — HanOOoJBIINK U3 CPETHUX 3a ToJT4aca TOKOB JIMHU B HOPMaJIbHOM, MOCJIeaBa-
PUMHOM M PEMOHTHOM pe)uMax; [;,; — JOMYCTUMBIM JUIUTEIBbHBIM TOK MPOBOAA C
y4eTOM MOMPABOYHBIX KOI(PHUIIMEHTOB HA YCIOBUS MPOKIAAKUA M TEMIIEPATYPy OK-
PYXKAKOILIEN CPEeIbl.

B mpocThix 3aMKHYTBIX CeTIX [, OMpenesitoT U3 YCIOBUNA HamboJiee TAKEIOTo
pexxuma paboThl CETH:

- OTKJIFOYEHHUE CaMbIX HArPY>KEHHBIX YYACTKOB JJISl OJHOLICITHBIX JINHUM;

- OTKJIFOYEHUE OJTHOM LEeNU ISl ABYXUETTHOW JIMHUM.

S P

M:\/g-UH :\/E-UH-coscp

I (5.2)

Ilpumep. TlpoBecTu MPOBEPKY BBHIOPAHHBIX CEUEHUM JJISi CETH, CXeMa KOTOpPOU
npuBeAeHa Ha puc 5.1, MO yCIOBUIO MOTEPh HA KOPOHY, MO MEXAHUYECKON MPOUYHO-
CTH OTIOp, a TaK e Mo HarpeBy. MoiHocTH Harpy3ok S5;=25+j20 MBA, S5=40 MBA,
S,=10+j5 MBA, HomunansHOe HanpsbkeHue cetu Uy=110 kB. Y4acTku BBITIOTHEHBI
CJIEAYIOIMMU MPOBOJIAMH Ha CTalbHBIX omopax: A-1 — AC 185/24, 1-4 — AC 35/6,2,
4-B — AC 120/19, 4-3 — 2xAC 120/19.

3 A 1 4 b

O o

Puc. 5.1.

P e m e H u e. [IpoBoguM MpoBepKy MO YCIOBUIO NMOTEPh HAa KOpoHy. [[ns Ha-
npsokeHus 110 kB MUHUMalbHO JONMYCTUMOE 3HAYEHHME JAUMaMeTpa IMPOBOJa PaBHO
11,4 MM, uto coorBeTcTBYeT npoBoay AC 70/11 (tabn. 5.1). Ceyenust npoBOJOB Ha
BCEX Y4YacTKaX CEeTH, 3a UCKIIIOYEHHEM ydacTka 1-4, Ooybllle MUHUMAJIBHO JIOMYCTH-
Mmoro. /s ydactka 1-4 npunumaem nposoa AC 70/11.

ITo ycnoBu0 MEXaHUYECKOMN MPOYHOCTH ONOp JJIsl TMHUM HanpspkeHueM 110 kB
(Tabin. 5.2) nmpeaenbHO JOMYCTUMBIM ceueHueM siBisiercs ceuenue 240 mm?. CeueHus
MIPOBOJIOB Ha BCEX YYACTKAX HE MPEBBIIIAIOT MPEACIbHOTO 3HAYCHUS.

JlJisi IpOBEpKU CEYEHHUI MO HarpeBy PacCMOTPHUM BCE PEKUMBI, MPU KOTOPBIX
TOKHM YYaCTKOB MMEIOT MaKCHUMallbHOE 3HAYEHUE — ATO IOCJeaBapUilHbIE PEKUMBI
MIPU MOBPEXKACHUU TOJIOBHBIX YUacTKOB A-1 u 4-B, a TakKe Mpu MOBPEXKIECHUN OJHOU
U3 1eneit yuactka 4-3. PacueTHble cXeMbl TIOCI€aBapUNHBIX PEKUMOB MTPUBEACHBI HA
puc. 5.2.

—_

é 4 1 4 {'}B 3 A
i T
’ Puc. 5.2. ’
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B ciyyae noBpexneHuss ydactka 4-B, cUCTEMa CTaHET Pa30OMKHYTOM C OJHUM
MCTOYHUKOM nuTaHus A (puc. 5.2, a). PaccunteiBaeM aBapuiiHble MOIIIHOCTH U TOKU
IUIS1 ATOTO CITyYas:

P14 5= P=10 MBT, Q4= 04=5 MBap;

2 2
Iy =077 59
V3110
PA_1 aB— P4+ P1=10+25=35 MBT, QA—] ag— Q4+Q1=5+20=25 MBap;

V352 + 252

]A—laB =———=226 A.

V3-110

[IpoBepsiem BbinonHenue yciosus (5.1). Ha yuactke 1-4 nns nmposoga AC 70/11
JUTUTENBHO TOMYCTUMBINA TOK loy a0 =265 A [5], [8], [11]. CpaBHUBaeM mocieaBa-
pUIHBIA TOK C JOMYCTUMBIM, NMPUHUMAs TOMPaBOYHbIE KOA(P(UIHUEHTH pPaBHBIMU
eauHuLe, 59 A <265 A. YcnoBue nMpoBEpKH BBINOJIHAETCS.

Ha yuactke 4-1 as mpoBoga AC 185/24 anutenbHO HOMYCTUMBINR TOK lion ragn
=520 A [5], [8], [11]. CpaBHMBaeM moclieaBapUilHBINA TOK C JOMYCTUMBIM, IPUHAMAS
MONpaBOYHbIe KOAPGUIMEHTHI paBHBIMU eauHuIe, 226 A < 520 A. YcinoBue nposep-
KU BBITIOJIHSIETCS.

B ciyyae noBpexneHuss ydyactka A-1, cucremMa cTaHeT pa3oOMKHYTOM C OJHUM
MCTOYHUKOM TiuTaHusi B (puc. 5.2, 0). PaccuntbiBaeM aBapuiiHble MOIIHOCTU U TOKU
JUISI 3TOTO CIydYasi:

P1_4 ap— P1=25 MBT, Q1_4 aB— Q1=20 MBap;

N25% +20°

[g =22 =168 A.

V3110
Pyp o= P+ Py=25+10=35 MBT, Q4.p.: = 01104=20+5=25 MBaap;

V352 +252

[y poy = =2 =226 A

V3-110

[Iposepsiem BbinoaHenue ycnous (5.1). Ha yuactke 1-4 nis mposoga AC 70/11
JUTUTENBHO TOMYCTUMBINA TOK Loy a0 =265 A [5], [8], [11]. CpaBHUBaeM mocieaBa-
PUHHBIA TOK C JONMYCTHUMBIM, MPUHUMAasl TOMPaBOYHbIE KOA(PGIUIMEHTH paBHBIMHU
equHuLe, 168 A <265 A. YcnoBue npoBEPKH BBINOJIHAETCS.

Ha yuactke 4-B s npoBoga AC 120/19 anutenbHO 10myCTUMBINR TOK lion. ragn.
=390 A [5], [8], [11]. CpaBHMBaeM moclieaBapUilHbINA TOK C JOMYCTUMBIM, IPUHAMAS
MONpaBoOYHbIe KOAPGUIMEHTHI paBHBIMU eauHuIe, 226 A < 390 A. YcnoBue nposep-
KU BBITIOJTHSCTCS.

[TycTe moBpexaeHa oaHa w3 1enei ydactka A-3 (puc. 5.2, B). Torna nmo ogHo#
1enu OyAeT NpOTeKaTh MOITHOCTh U TOK BCEro y4acTKa

P43 5= P3=40 MBT, Q3= 03=0 MBap;
402 102
14 30 =M=210 A.

V3110
Ha yuactke 4-3 s mpoBoga AC 120/19 anutenbHO 10NMyCTUMBINR TOK lion. ragn
=390 A [5], [8], [11]. CpaBHMBaeM moclieaBapUilHBINA TOK C JOMYCTUMBIM, IPUHAMAS
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NonpaBoyYHble KO3PGULIMEHTHI paBHbIMU eaunuie, 210 A <390 A. YcnoBue nposep-
KU BBITIOJIHSIETCS.

Takxum 0Opa3omM, 1o pe3ysbraTaMm NpoBepKku Ha ydacTke 1-4 BMecto npoBojga AC
35/6,2 6bi1 mpunst npoBoa AC 70/11, mpoBoja OoCTadbHBIX YYaCTKOB MPOIUIXA MPO-

BEPKY.

6. BBIbOP TPAHC®OPMATOPOB

[Tpu BBIOOpE TpaHCPOPMATOPOB, KaK MPABUIIO, OMPEICISIONIAM YCIOBUEM SIBIIS-
eTCsl He DKOHOMUYECKUI KPUTEPUH, a Harpy309Hasi CHOCOOHOCTh, TO €CTh MOITHOCTh
TpaHcHOPMATOPOB CIEAYET BHIOUPATH MO JOIMMYCTUMOI HarpysKe.

B mpakTuke mpoeKTHpOBaHMs Ha MOJCTAHIIMAX BCEX KATETOPUH MpeaycMaTprBa-
eTcs YCTaHOBKa JIBYX TpaHC(OPMATOpOB, OOJIbIIEE WX YHUCIO YCTAHABIUBAIOT B CIIE-
[TUATBHBIX CITyYasX.

MortHOCTh TpaHC)OPMATOPOB BHIOMPAETCS MO HArpy3Ke MSATOTO rojia KCITya-
TaI¥ MOACTAHIIUN, TIPYA TOM HEOOXOUMO YUUTHIBATH:

3aIl0JIHEHUE CYTOYHOTO rpaduKka Harpy3Ku;

MPOAOKUTETFHOCTh MAaKCUMyMa Harpy3KH;

JIeTHUE HEJOTPY3KU TpaHC(POPMATOPOB;

3MMHUE TeMIIepaTypbl BO3IyXa;

Meperpy304HbIe CIIOCOOHOCTH TPaHCPOPMATOPOB B 3aBHCHUMOCTH OT CHUCTEMBI
OXJIQXKICHUSL.

[Tpu orcyTcTBHM TOAPOOHON MHQOpPMAIMHU O TpaduKax HArPy3KH MOICTAHIIUN
(4TO MMEET MeCTO B JJAaHHOM KYPCOBOM IPOEKTE) AOMYCKAETCS YIPOIIEHHBIN BHIOOD
TpaHcopMaTopoB, B KOTOPOM MOIIHOCTh Ka)JOTO W3 JBYX TpaHC(HOPMATOPOB BHI-
Oupaercs 1o ABYM YCJIOBHSIM [5]:

1. mo 3arpy3ke B HOpMaJIbHOM pEXUME:

S
Stiom = 7’"; (8.1)
2. 10 IEPETPY3KE B HOCHeaBaprIHOM PEXKUME!
ki_,S
STHOM = 1k2 = > (82)

Sy— MaKcuMalbHas Harpys3ka MojACTaHIIMM B HOPMAJILHOM PEKUME;

kas — AOMYCTUMBIN KOA(GUIIMEHT Neperpy3ku TpaHCHOPMATOPOB B aBaAPUIHBIX
ciIyJasix;

ki, — ko uimeHT yvyactusi B Harpyske norpedureneil 1 u 2 kareropuii Ha-
NEXKHOCTU U Harpy3Ky TPEThe KaTeropuu, KOTOPYI0 HEBO3MOKHO OTKIIIOUUTH IO Ka-
KUM-JTUOO MPUYHHAM.

3HaueHue k,, B coorBercTBHM ¢ [1YD Oepércsa paBHbIM 1,4, uTo ipenycmaTpuBa-
eT neperpy3ky tpanchopmaropa Ha 40% B TeueHue He Oosiee 5 CYTOK Ha BpeMs Mak-
CUMYMOB Harpy3Ku MpoJIOJKUTEIbHOCTBIO HE OoJiee 6 4 B CYTKH.
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7. BBIBOP CXEM ITPMCOEJUHEHWS TTOJCTAHIIUN 1
KOMMYTAIIMOHHBIX CXEM

B 3aBucuMocTH OT crioco6a NpUCOSUHEHUS CETH PA3IHYAIOT CIEIYIOUIUE TUTIBI
MOACTAaHUMUI: TYIHKOBBIE, OTBETBUTENBHBIE, IPOXOAHBIE U Y3J10BbIE. OTBETBUTENb-
HbIE U MPOXOJHBIE MOJICTAHIMU PACIOJIATAOTCs, KaK MPaBUIO, MEXKIY JBYMsS LICH-
TpaMu NHUTAHUS, MOITOMY UX OOBEAUHSIOT TEPMUHOM «IIPOMEXYTOUHBIE». UYepes
LIMHBI MPOXOJHBIX U Y3JIOBBIX MOACTAHLHI OCYHIECTBISETCS MEPETOK MOIIHOCTEM,
MIOATOMY HX TaK K€ Ha3bIBAIOT TPAH3UTHBIMHU.

K cetn Tpanchopmaropsl moACTaHIIMN MPUCOEAUHSIIOTCS MOCPEACTBOM KOMMY-
TalMOHHBIX annapaToB. CXeMbl MPUCOEAWHEHHUM HA3bIBAIOTCS KOMMYTAIIMOHHBIMHU
WU CXeMOU pacmpeaenutesbHoro ycrpoiictsa (PY). s moacranuuii ceeie 35 kB
pa3paboTaHbl TUMIOBBIE KOMMYTAIIMOHHBIE CXEMbI, KaX/1asi U3 KOTOPBIX UMEET CBOIO
oOnacth npuMenenus. Ha puc. 7.1 npuBeaeHbl yIPOIIEHHbIE CXeMbl HEKOTOPBIX TH-
noBbIX PY nByxTpanchopMaTOpHBIX MOACTAHIIHIA.

Cxema 4H «aBa 6J10Ka C BBIKIIIOYATEISIMU U HEABTOMATHUYECKOW MEPEMBIYKOM CO
CTOpPOHBI JINHUI» NPUMEHSETCS I TYNUKOBBIX noacranuuii 35-220 kB. Cxema 5H
«MOCTHUK C BBIKJIIOUATEJIEM B MEPEMBIUYKE U BBIKIIOYATENSIMHU B LIEMAX TpaHChopma-
TOPOB» MPUMEHSETCS ISl MPOXOAHBIX nojacTanuuii 35-220 kB. Cxema 6H «caBoen-
HBI MOCTHK C BBIKJIIOYATENIIMH B LEMAX TpaHC(HOpMATOpOB» — MAJisl Y3JIOBBIX IMOA-
crtaHuui 35 kB. Cxema 7 «4eTbIpEXyroNbHUK» ISl MPOXOAHBIX noacTanuuid 220-750
kB. CxeMa 8 «paclIMpeHHbI YETHIPEXYTOJBHUK IS Y3JI0BBIX nmoacTaHuuii 220-330
kB.
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8. TEXHMKO-PKOHOMMWYECKWU PACUET U CPABHEHME
BAPUAHTOB CETHU

B ycnoBusiX prIHOYHBIX OTHOUIEHUN MEXAY MPOU3BOJUTENSIMU U MOTPEOUTENS-
MU AJIEKTPUUECKON SHEPTHH BHIOOp BapHaHTa PAa3BUTHUS AIEKTPUUECKON CETH JTOJKEH
YUUTHIBATh MHOKECTBO (PAaKTOPOB, CPEAN KOTOPHIX HEOOXOAMMO Ha3BaTh CIEAYIOIINE
[5]:

1) cpok cTpoUTENbCTBA PIEKTPUUECKOMN CETH;

2) HayaJIbHbIE KallUTaJbHbIE 3aTPATHl HA €€ COOPYKEHUE;

3) Temnbl UHQIALIUYA U POCT CTOMMOCTH 3aTPAaT 32 BPEMsI COOPYKEHUS;

4) yueTHy10 cTaBKy OaHKa 3a BbIIAHHYIO CCY/ly Ha COOPY>KEHHE CETH;

5) Tapud Ha PIEKTPOIHEPTUIO U €r0 UBMEHEHUE;

6) SKCIUTyaTallMOHHBIE PACXO/]Ibl 32 BECh CPOK CIIYKOBI.

OnHako mpH yIPOIIEHHBIX pacuyeTax IKOHOMUUYECKUM KPUTEPUEM, IO KOTOPOMY
OTIpEeENSIIOT HauOoJiee BBITOAHBIN BapUAHT CETHU, MOXKET SIBISTHCS MUHUMYM IPUBE-
NEHHBIX 3aTpaT, BBIYUCISIEMBIN 110 hopmyIe:

3=E, -K+U, (8.1)
rae K — kanuranbHble BIOXKeHUS; £, — HOpMaTUBHBIN KO3 QULIMEHT (17151 BHOBb MPO-
extupyembix cereid E,=0,15); VI— u3nepxku 3a BeCh CPOK CIIYKObl 3JIEKTPUUYECKOU
CETH.

KanuTtanbHble BIOXKEHHS MOYKHO MPEICTABUTh KaK CYMMY KAalUTaJIbHBIX BIIOXKE-
HUW B noJACTaHIMU K M KaUTaIbHBIX BIOKEHUN B JIMHUK K

K=K+ K, (8.2)
KanuranpHbIE BIIOKEHUA B MOACTaHIIUU OIIPCHACIIAIOTCS KaK
KHC=KT+KOPV+KHOCT) (8 . 3 )

rae K, — kanuranbHbie BioX)eHus B Tpancopmatopsl [8, Tadn. 7.20]; Kopy — Ka-
MUTaJbHBIC BIIOKEHUS B OTKPBITOE paclpeieuTeIbHOe YCTPOUcTBO [8, Tabn. 7.18];
Kioer — MOCTOSIHHAS 9acTh 3aTpar [8, Tabmn. 7.30],

KanuTanbHble BIOXKEHUS B JIMHUIO MOKHO TIPUHSATSH 110 [8, Tabm. 7.4]

N3nepxku 0e3 yyeTa CTOUMOCTH MOTEPH JICKTPOIHEPTUU U yIepOa MOKHO OTI-
peIeIuTh KaKk CyMMY aMOPTH3allMOHHBIX pacxoAoB U, W sKCIUTyaTallMOHHBIX PacXo-
noB U,

N=1,+1,. (8.4)

AMOPTHU3AIMOHHBIE PACXO/IbI

U, =k, K, (8.5)
rae k, — koahGUIMeHT aMOpTU3aluu ISl IMHUN U TToIcTaHuui |8, Taba. 6.1].
DKCIUTyaTallmOHHBIE PacXObl
U, =k, 'K, (10.6)
riae k, — Ko3pUIHUEHT SKCIUTyaTallMOHHBIX 3aTpart [§, Tadia. 6.2].

TexXHUKO-DPKOHOMUYECKUU pacuéT MPOBOJIMUTCS JJIsi BCEX BapuaHTOB ceTu. Hawu-
0oJiee BBITOAHBIN BapUaAHT OINpPEEIAeTCs M0 KPUTEPUI0O MUHUMYMA MPUBEIEHHBIX 3a-
TpaT 3. B ciaydae ecnu pa3Huiia nmokasaresieil 3 BapuaHTOB He MpeBbimaeT 5%, BHIOOP
OCYIIECTBIISIETCSI UCXOJISI U3 APYTHX COOOpKEHUH (9KOJIOTUYHOCTh, 3CTETUYHOCTh U
T.IL.).
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