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BbIGOP PASMEIIEHHA HCTOYHHUKOB MNMHTAHHSA
B PACNNPEAEJIUTEJbHOX CETH C OTPAHUYEHHSIMHU
MO0 TEXHUYECKHUM YCJIOBHAM

H. A. 1YJIb30OH, P. . 3AKHPOB

(ITpepcrabiena Kadenpoi dJ1eKTPHYECKHX CHCTEM H ceTedt)

B HOBbIX YC/NIOBHAX DPa3BHTHA 3JEKTPOIHEPreTHKH pa3paGoTKa HOBHIK,
Gosiee COBpeMEHHBIX, METOLOB pacueToB MO BHIOOPY 3JE€MEHTOB M CHCTEM
3/ICKTPOCHA0KeH!sT SIBJIETCA BaXKHBIM 3BEHOM B DEIUIGHHH 3ajauu TOBHI-
weHHsa 3¢ deKTHBROCTH NPoH3BoAcTBa. K 4ncay TakHx BONPOCOB OTHOCHTCS
3ajlaua IPOCKTHPOBAHHS DacCIpeleJUTe]bHON CEeTH.

IIpn mpoekTUPOBAHMU CHCTEM 3JeKTPOCHAGKEHHSI OTHUM H3 (ARTOPOB,
BJHAIOIINX Ha TeXHHKO-9KOHOMHYECKHe IOKa3aTesH, SIBISCTC BIGOP MeCTo-
NOJIOXKEHHUsT HCTOYHHKA NMUTaHU.

BpiGop MeCcTOmoIOKeHHsT HCTOUHHKA WHTAHHS B DaClpefle/IHTeJbHbIX
cerTsiXx HYXKHO [JeJarb OJHOBPEMEHHO C YYeTOM 3KOHOMHYCCKHX H TeXHEYC-
CKHX Tokasatesjiedl. B nannofl cTaTbe craBUTCs 3a4ada HAXOXKAEHUS ONTH-
MaJIbHOPO Pa3MeleHHsT MCTOYHHMKA MHUTAHHA B PaAMadbHBLIX paclpejesu-
TCABHBIX CETAX IPH TEeXHHYECKHX OrPaHHYEHHUs X [0 OTKJIOHEHHAM Ha-
MPAKEHHS,

Pagnanbubie cxembl 3MeKTPHUECKHX ceTell IIMPOKO PAacnpoCTPaHeHk.
B CHCTEMAaX 9/1eKTPOCHAGIKOHHA TOPOAOB W TPOMBILIICHHBIX TIPeATIPHATH,
HOE)’I‘OMy BOIIPOGC Bbl60pa MECTOTIOIOEHHSI HCTOYHUKA MNHTAHAA B TaKHUy
cxeMax ABJSETCS aKTYaJbHBIM.

CyluecTByOMHA METOL HAXOXKIEHHS MECTONOMOKEHHS HCTOYHHKA NUTA-
HHUS, OCHOBAHHBIH Ha NPHUMEHEHUH MNOHATHA LUCHTP THKECTH HATPY30K», He
ABJAACTCA ONTHMAJDBHBIM B CMBICJAE MUHAMYMa TNPHBEIEHHBIX pPaCUETHBIX
3aTpar.

[IpH3HAKOM ONTHMAJBHOCTH BBHIGOPA MECTONOJOKEHHSI HCTOUHHKA IIH-
TAHUS CAENYeT CUMTATh MHHUMYM MOPUBEICHHBIX DPacyeTHBIX 3aTpaT, Ompe-
ACNSEMBIX B COOTBETCTBHH C METOLMKOH TeXHHKO-3KOHOMHYECKHX PaCueToB
B oHepretuke [l] u ¢ yyeToM TeXHHUECKHX OTPAHMUCHHH 110 OTK/IOHEHHAM
LANpPSAXKOHUS-

JLasi IpHHATOTO KPUTEPUS ONTHMAJBHOCTH TIOMYUHM CJACAVIOIYIO MaTe-
MATHYECKYK (DODMYJIHPOBKY 3aJay:

m

3= Y (pK,+C,) = min m

K==1

apH coOJIONEHIH OTPaHHYSHUI

(U — AU — AU )
Ko

2 U @)
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rie p— CcyMMapHb Ko3(dQHIHEHT eXeroJHbiXx OTUHCICHUN;
Kx— KanuTtaJbHele 3aTParsl K-ro MOTPEOHTENS;
Ci— eXeromHele 3KCIJIYaTallHOHHbIE pacXoibl K-To norpefuTens;
U,n— HanpsizkeHHe Ha HIHHAX HCTOYHHKA NHTAHUA, K8
A U,— norepu Hanpsi2KeHHsS B JHHHAX OT HCTOYHHKA NHTAHHS 10 TO-
TpeOUTEIbCKOH NOJCTAHLMHU, K8
A U.— moTepu HanpsiKeHHs B TpaHchopMmaropax, xKe;
Kic— ko3doduuuenr rpanchopMauuuy tpaHcHopMaToOpos;
U x— Xe€1aeMoe HanpsiKeHHe Ha LIMHAX NOTPeGHTEIbCKHX TOACTAH-
IHH, K86,

KanutanbHpie 3aTpaThl M €XeroJHble SKCILTyaTALIOHHBIE PACXOJbI SIB-
JAIOTCST PYHKUMAMH, 3aBUCSAIIUMH OT AJIMHbI JHHHY, & AJHHA JHHHH MOXKeT
ObITh BblpaxKeHa uyepe3 KOOPAHHATH NOTPeOUTENBCKOI N/CT X ¢, Yfx U HCTOU-
HHKa NHTaHua X, y. Torja npusefeHHble pacueTHbIE 3aTPAThl HAa COOPYHe-
HHE M 3KCINIyaTaluio ceTH OyAyT NpelCTaBJA€Hbl B BHIE SIBHOH QYHKLHH OT
HCKOMBIX KOOpZHHAT HCTOYHHKA THTAHHUSA:

m

3=N 3V (x—x)"+ (y — )™ (3)
k=1
rae 3k ~yneﬂbeIe HpH‘Be'ILeHHbIe pacqeerIe 38Tp8Tbi.

Jlaa pelleHust NOCTaBJEHHON 3ajaui IPu ‘HAJINYHIL OTPAHUYeHHI B BIijie
HepPaBeHCTB IIpejaraeTcs CJelylolHil HOPHAIOK.

M3 (2) nocne moxcTaHOBKH M3BECTHBIX BeIUHH HETPVIHO ONpeieTHTh
npeae/bHble 3HAYCHUA AJHH JHHHIT [, CBBIlle KOTOPBIX HaNpsiyKeHHe HA
LIHHAX MOTPeCHUTeNbCKHX NoIcTaHUuil Oyaer MeHbille Uux 1O BBIpAXKEHIK

’ZUIK {fl, [U"” U{]" - (Uik)ll - (PHK Frg Qux x'n\)} (4)
Il/(’]il\' (PI;E\ Fox + QIN{K xOK) ’

rae U,y — HanpsKeHHe Ha BHICOKOf CTOPOHE TPaHCPOPMATOPOB MOTPeGit-
TeJbCKHX NOACTAHILMHA, KOTOPOE PaBHO

Pt QuiXny
’lUIK

U\« — HanpsKeHHe Ha HU3Koli cTopoHe TpaHcGOpMaTtopoB MOTpeGuTe.lh-
CKHX NOJICTAHUME, NPHBEICHHOE K BBICOKOH CTOpOHE, KOTOPOe PaBHO

U{K = U;KKKTK; (6)

. . Sux == Py — jQux — Harpy3Ka JHHUU;
Six = Pux — JQux = Sy + AS 1 + ASer 1 — HATPY3Ka JHHUH C YYETOM NO-
TE€Pb MOILHOCTH B TpaHcdop-
MaTopax;
Fox» Xox — A@KTUBHOE ¥ DEAKTHBHOE C€O-
NPOTUBJIEHUE 1 KM JUHHY;
Frgs Xpg — @KTHBHOE M PCAKTHBHOE COIpPO-
THBJEHHE TpaHchopMmaropa;
/I — YUCJ0 uenei pacnpepeureb-
HO{l JIMHUU;
n’ —4ucao TpaHCcOPMAaTOpoOB  HA
NOACTAHIHH.

Paanycamu, paBHBIMH [, € UEHTPaAMH, COOTBETCTBYIOIIHMH MeCTOIO-
JOKEHHIO MoTpednTeNbCKHX TOICTAHIUI, NPOBOIATCS IVII, T. €. BbIIeser-
cs1 obsacTb AOMYCTHUMBIX 3HaueHuit U,.

[Tocaae sToro pemaercs cucreMa ypasHeHuit (1) npubJIMXKeHHBIMH Me-
TolaMmH (B ZaHHOM cJaydae Hcnosabsvercss Merol Heiorona [4]).
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3areM Hejaercs ‘np"ovBeera BLINOJHEHUSI YCJOBHH OrpDaHHUeHHs, T. e.
HAXOAHTCA JH HCTOYHHK MWTAHHA B 06JaCTH JONYyCTHMbIX 3HaueHui U,.
Ecau MCTOYHHK NUTaHHA HAaXOZUTCA B 3Toi objacTd, To 3ajlaya pellieHa,
a ecam HeT, TO WCTOYHWK NHTAHHA HeOOGXOAMMO CMeCTHTh A0 OaumkalimeH
rDAaHUUYHON AYTH, YyTOOB BBINOJHHUTBL YCJOBHS OrpaHHUEHHS.

Jlannasi MeToIMKa NPHMeHHUTeJbHa K CeTSM, CeyeHHe KOTOPhIX Olpeie-
JeHO X0 HavaJja pacuera M He 3aBHCHT OT MECTOINOJOXEeHHS HCTOUHHKa
IIKTaHlsA, TakKe OmNpeJe]eH0 YHCAO HUCTOYHHKOB NHTAHH.
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[Mpusmep. [Aaa cxembl, IPeACTaBIEHHOH Ha pHCyHKe, Tpebyercs BHI-
6oaTh ONTHMAJbHOE MECTOIOJOXKeHHe HCTOUHUKA NHTAHHA C OTpaHH4eHHAsd-
MM TIO OTKJIOHEHHsIN HamnpsiKeHHs. Harpysku Ha NOTPeOHTEJNbCKHX TOA-
CTaBUHAX 3aAaHbl rpaduKaMH, XapaKTeDHMCTHKH KOTODLIX TPHBEICHDL
B tabauue.

Tatauua
N MporoainTens- Beauuuna sarpysku (P;), ums
. e g HOCTb CTYHEHH
cryneneit (f) (t;,), wac 1 nogcrasuua | 2 noacTaHuMA 3 MOACTAHIIKA
(K==l) (k=2) (x=3)
I 2 1,8 0,45 0,15
II 6 1,35 0,45 0,15
i 4 3 2,7 1,2
v 9 1,35 0,9 0,45
\% 2 3 2.4 0,3
VI 4 2,4 1,05 0,3
VII 4 2,1 0,45 0,15

[TpunmMasi CTOHMOCTH BO3JAYUIHBIX JHHUfI NO AaHHBIM [2] M cymMMap-
HblT KO3 (HUHEHT eXeroAHBIX OTYHCIeHHI coraacHo [3], 3HaueHHs yaeab-
HBIX TNpUBeIEHHBIX PacueTHBIX 3aTpPaT B <Jaydae, KOTAa HaTPy3KH 3aJaHEl
rpadukoM, 6YAYT onpeRensaThCs Kak

3k = Z 3ix Lix, (7)

i—=1



TAE 3;x — VAEAbHBIC [IPHBEJICHHBIC DACUETHblE 3aTPaThl CTyneHd rpaduka
Harpy3kHu K-ro notpedurens;

{;x — NPONOMKHTEIBHOCT [-H CTyneHd rpaduka K-ro norpedutes
H OyAyT pasubl 3y = 1,6584 metc.py6/em; 3,=1,1764 moc.pyb/xn;
3; = 0,6809 motc.pyd/xm.

MetoaoM HbpmowTOHA onpeieIfercss ONTHUMANbHOE MeCTONOJ0XKeHUe
HCTOUHUKA muTanus: x = 3,70 km; y = 2,87 k.

3atem je71aeTCs [POBEPKA BHIOAHEHHS YCJAOBHA OrpaHUueHUs 1O Bbi-
pawenuio (4) naa ciyuas, kKorna U =04 ks,

Krp = ———(’%”“— , T. €. MHHHMAaJbHO BO3MOXKHOE, a Harpy3Ka MaKCHMaJ/b-
HH

Has, B | peavaerare pacdera nodaydaercsd: [;<C 17,5 wa, [, <<14,85 kM

I, << 15,75 kM.

Oo6sacts xomveTHMbIX 3HaueHHir U, MOKasaHa Ha PHCYHKeE.

OkasplBaercsi, uTO HailJeHHOE ONTHMAJbHOE MEeCTOIOJMOKEHHEe HCTOY-
HHKA TUTAHHA He HaXOAUTCA B 00JacTd J0nyCTuMblX 3Haveuuht U, , mo-
3TOMY €ro HeoOXOAHMO CMECTHTb /10 I'PAHHYHON AYIH, TIPOBENCHHOH pamuy-
coM [y = 14,85 xm. HoBble KOOpAHHATBEL HCTOYWHHKA MTUTAHHS C YUETOM Orpa-
HHYEHHI MO MOTepAM HaANpsKeHHA OVAyT: x'=4 wm; y'=3 k.

Hafpenubie xOODAMHATH HCTOYHHKA THTAHUA OTVIHYAIOTCA OT KOOPIH-
HaT LeHTPa THMKECTH 3JeKTPHYeCKHIN Harpy3oK, KOTOphE COCTaBJIAIOT
Xo=T74 kM, yo=>5,8 K.

CyMMapHble TIPHBEJOHHBIE paCUeTHBle 3aTPaThl [PH MECTOINO/I0KEHHH
ICTOYHHKA NUTAHHS, ONpelesiieMOM N0 OpeastaraeMoil MeTOXHKe, coCTan-
agT 28,15 reic. pyd., a TPH  er0  padMeUleHHH B USHTPE TAKECTH —
28,9 Toic. pyb.

Taxkum obpasomM, B mepBOM CIydae 3aTpaThl yMeHbIHalOTCsa Ha 750 pys.
il OJHOBPEMEHHO HaNpAXKEHHe HA IFHHAX IOTPeOUTENbCKHX MNOACTAaHLUUN
noJyyaeTcss He MeHbIIe KeJlaeMOTO HAaTNpsKeHHs, T. € BBIIOJHSIOTCS orpa-
HHYCHUSA IO OTKIOHEHHAM HANPSAKCHHS, YyTO BJHSET Ha ONTHMAJbHOE MECTO-
HOJ0XKEeHHe HCTOUHIIKA MUTAHHS B paclpelelHTeNBHbIX CeTdX.
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