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BCTVYII

Metoro muctumiinu «CHCTeMHU €JEKTPOIOCTav4aHHsA» € (GOpMyBaHHS y CTY/ACHTIB
3MI0HOCTEH BHpINTyBaTH IIUPOKE KOJO THUTaHb, OB S3aHUX 13 BU3HAYCHHSIM
pPO3paxyHKOBHX HaBaHTa)XKeHb, BUOOPOM 3arajibHOi CTPYKTYpU Ta MapameTpiB €JIEMEHTIB
eJIEKTPONIOCTAYaTbHIUX CHUCTEM, PO3PAaXyHKOM DEXKHMIB, a TaKOK BTpAT MOTY)XKHOCTI H
CJICKTPUYHOI eHeprii B pi3HOMAaHITHUX CEIMEHTax CHUCTeMH W OOIPYHTYBaHHSM 3axXOJIiB
MO0 11X 3MEHIICHHS, paIllOHAJFHOI KOMIICHCAIIIEID PEaKTUBHOI MOTY)KHOCTI,
3a0€3MeYCHHSIM HAJIHHOCTI €JIEKTPOIOCTAaYaHH U SIKOCTI €JIeKTPUYHOI €Heprii 3riHO 3
TUTIOBUMH 3aBJIaHHSIMH 1X MallOyTHBO1 MISNIBHOCTI Y cdepl MPOEKTyBaHHS W €KCILTyaTallii
€JIEKTPOINOCTAYAJIbHUX CHCTEM, BHPIIIEHHS MUTaHb €HEPro30epeXeHHs W YIpaBiIiHHSA
€HEPIroCIOKUBAHHSM.

[Ipy BuKIamaHHI 3a3HAYEHOI OUCIUIUIIHM Ba)JIMBE MicLle 3aliMalOTh IUTaHHS,
NOB’5I3aH1 3 BU3HAYEHHSM TEXHIYHHUX BTPAT €JIEKTPUYHOI €Heprii mpu il nepeaaBaHHI Ta
posmoAut. Y LbOMY IUIaHI 3HAYHY POJIb BIIITPAIOTh 3aBJaHHS BU3HAYEHHS BTpaT Yy
Mepexax HHU3bKOi Harnpyru. lle moB’si3aHO SIK 3 BIACYTHICTIO €UHOI 3araJibHONPUUHSATOT
METOJAMKHM JJIs BUPIIICHHS 3a3HA4yeHOl 3ajadyi, TaKk 1 HEOOXIJHICTIO BHUKOHAHHS
BIJIMOBITHUX PO3PaxyHKIB y YMOBaX 0OMeEXeHOCTI HeoOXinHo1 iHdopmarlrii. Tomy MeToro
METOJMYHUX BKa3IBOK € O3HAMOMJIEHHS CTYJIEHTIB 3 ICHYIOUMMH METOJIaMU PO3paxyHKIB

JUTsl BUOOPY HAMKPAIIIOTO 3 HUX 13 YpaXyBaHHSIM KOHKPETHUX YMOB HOT0 BUKOPUCTAHHS.



1. PO3PAXYHOK BTPAT EJEKTPUYHOI EHEPT1i 3T'1JTHO METOJAUKH
«BU3HAUYEHHS TEXHOJOTTYHUX BUTPAT EJEKTPUYHOI EHEPTI'II B
TPAHCOOPMATOPAX I JHHIAX EJTEKTPOIIEPEJIABAHHS»

3a3HayeHa METOJUKa 3anponoHOBaHa Jlep:kaBHUM MiANPUEMCTBOM «YKpaiHChKUN
HAYKOBO-JOCTIIHUN, MPOEKTHO-BUIIYKYBAIbHUNA Ta KOHCTPYKTOPCHKO-TEXHOJIOTTYHUHN
1HCTUTYT «YKpcuibeHepronpoekt» [1] 1 y XpoHOJOriYHOMY IUIaHI € OCTaHHIM
HOPMATHUBHUM JIOKYMEHTOM, CTBOPEHHM JJIsl MPAKTUYHOI peatizaiii 3a1adi po3paxyHKy
BTpAT €JEKTPUYHOI €Heprii B Mepekax HU3bKOI Halpyru. Y TOH ke yac, 111 METOJIMKa He
Jla€ 3MOTY BUPIIIMTH TOCTaBJIEHY 3a/ladyy y MOBHOMY 00Cf31, OCKUIbKH CHpsIMOBaHa
BUKJIFOYHO HA BH3HAUCHHS BTpPAT EJICKTPUYHOI €HEprii y BHYTPINTHROOYIUHKOBHX
Mepexax.

3rifHO Il€1 METOAMKW BTpPAaTH EINEKTPUYHOI €Heprii y BHYTPIIIHIX Mepexax
0araTornoBepxX0OBUX KUTIOBUX (0(hICHUX) OYAMHKIB OOUUCITIOIOTHCS JJIs1 KOKHOTO 3 BBOJIIB
SK PI3HUIISI OTHOYACHUX MOKA3HMKIB JIIUMUILHUKA €JIEKTPUYHOI €Heprii, BCTAHOBIEHOTO Ha
BBO/Il Y KUTJIOBHM OyIMHOK 1 JIYWJIBHHKIB, 32 IKUMU 3J1MCHIOIOTh OOJIK €JIEKTPOCHEpril
Ha BHYTPIIIHbOOYIMHKOBI MOTPEOU (OCBITJIICHHS CXOJIIB, CXOJOBUX KJITHH, KOPUIOPIB 1
TEXHIYHUX TOBEPXiB; CUCTEMH BOJOIOCTaYaHHsS Ta TEIUIONOCTAa4YaHHS; CBITIO3aropoixka,
poboTa m@TiB TOIIO) Ta y G13UUHKUX (FOPUAUYHUX) OCI0 HOTO OYIUHKY.

VY pasi BiICYyTHOCTI JIYMJIBHHKA Ha BBOJAI y 0araTomnoBEepXOBUW >KUTIOBUMN
(oicHmii) OyauHOK a0 JIYMIIBHUKA OOJIKY BHYTPIIIHBOOYJIMHKOBUX MOTpeO ado
HEMOXJIMBOCTI OJHOYACHOTO 3YUTYBAaHHS TOKa31B JIYWIBHUKIB HaWMEHIIE MOKJIUBE

3HAUYEHHSA BTPAT EJIEKTPHUYHOI €Heprii, ITOB’s3aHUX 13 €JIEKTPONOCTAYaHHAM OVIMHK
s y Y,

pPO3paxoBYIOTh SIK CyMy BTpaT y 30BHIIIHIA >KUBWIBbHIA MeEpexi AAS(.‘;), BHYTPIIIIHBO

(P)

B.M ?

OyIMHKOBIM Mepexi >KMBJICHHsSI CIOXuBayiB (KBapTup, odiciB Touo) A4 BTpar y
JYWIbHUKAX €JIEKTPUYHOI €Heprii AAJEP ), a TaKOX BTpAT B ONOpPax KOHTAaKTHHUX 3’ €IHAHb
BIITaTy>K€Hb JI0 JIIYUJIbHUKIB AAgP).

VY 3a3HavyeHUX PO3paxyHKax NpUIUMAarOTh, IIO:

— Tpadiky HAaBaHTAKEHHS CIIOKMBAYiB PIBHOMIPHI Yy Yaci;
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— HaBaHTAKEHHS CIOKMBA4YiB PIBHOMIPHO PpO3MOMAUIEHO VY3J0BX CTOSKA II0
JIOBKHUHI;
— MK (a3zaMH 30BHIIIHBOI JKMBUJBHOI MeEpekKl HABAaHTAKEHHS PO3MOJILICHO
PIBHOMIPHO.
VY pasi BiACYTHOCTI JIUMIbHUKA HA BBO/1 Y OYAMHOK 1 HasABHICTh JIUMJIbHUKA OOJIKY
BHYTPIITHbOOYAMHKOBUX TIOTpe® BTpaTh aKTHBHOI enekTpoeHeprii (y kBrrom) y

30BHIITHIA MEPEXi OOUUCITIOITH 32 (OPMYJIOIO:

2 2
(A + TS AL+ AS
) = b kR -107
AAS.M UjT ¢33
ne Aéﬁ) — CIIOKWBAaHHA AaKTUBHOI €HEpPrii Ha BHYTPIIIHBO OYJMHKOBI NOTpEOH

IPOTATOM PO3pPaxyHKOBOTO nepioay, KBT-rox;

A'") — croxuBaHHA aKTMBHOI €HEpTii m-M CIOXKHBAaYeM k-TO CTOSAKA TPOTATOM
PO3paxyHKOBOI0 niepioAy vacy, KBr-ron;

Aég) — CIIO)KMBAHHSI PEAKTHBHOI €HEprii Ha BHYTPIMIHBO OYyIMHKOBI MOTpeOU
IPOTATOM PO3paXyHKOBOT'O MEPIoy, KBAp-TO;

k; — koedimieHT Gpopmu rpadika HaBaHTAKEHHS;

R, — nmuTOoMUii aKTUBHUH omip Kabelto (IpoTy) 30BHIMIHKOTI Mepexi, OM/KM;

[; — moBkMHA KaOeIro (IpOTy) 30BHIMIHBOT MEPEXKI, KM;

T — TpuBamicTh pO3pPaxXyHKOBOTO MEPiOy, TO;

m — KITBKICTh KBapTUp (0QiCiB), MPUETHAHUX JIO CTOSKA,

k — KUIbKICTh CTOSIKIB.

IIpy nbpoMy 3HayeHHs KoediuieHTa GOpMH TpPH  BIACYTHOCTI 1H(oOpMAIlii,
HEOOXITHOT MJIi WOro Oe3MmocepeHhOr0 PO3pPaxyHKYy, MOXKYTh OyTH BH3HA4YeHI Yy

BIJIMOBIAHOCTI 3 JaHUMH HaBeJIeHUMU y Ta0muii 1.1.



8

Tabmus 1.1 - Koedimientn dopmu rpadika HaBaHTAKEHHS Ha IIMHAX IT1JICTAHIIN
10(6)/0,38 kB y pasi BiICYTHOCTI aBTOMaTH30BaHMX 3ac00iB KOMIICHCAIlli pEaKTUBHOI

MOTY>KHOCTI

3uauenus koedinienry popmu rpadixa k,

XapakTepuCTUKa CII0KUBa4da CE30HHE cepeJiHeE

3UMa | BECHa | JIITO OCIHb piuHe

CuTbCBKIi )KUTIIOBI Oy TMHKH 1,17 | 1,13 | 1,14 1,15 1,15

MicbKi KHUTIIOBI Oy TMHKU 13 | 1,11 | 1,13 1,12 1,12

JKutnosi OyJIMHKH, o0namgHaHl

CTalllOHapHUMHU  ejlekTpormmTamu s | 1,16 | 1,16 | 1,16 1,16 1,16

MPUTOTYBAHHS 1K1

CimbChbKi KOMyHAJIBHO-TTOOYTOBI crioskmBadi | 1,15 | 1,15 | 1,16 1,16 1,16

MichbKi KOMyHQJIBHO-TTOOYTOBI CITOYKHBAYi 1,09 | 1,08 | 1,09 1,09 1,09

3Mimrane HABAHTAKEHHS (gepeBamHo 107 | 107 | 1,07 1.07 1,07

KOMYHAaJIbHO-TTOOYTOB1 CITO>KMBay1)

3Mimane _ HaBaHTAKEHHS (mepeBaxHO 108 | 1,09 | 1,08 1,08 1,08

BUPOOHMY1 CIIOXKMBAY1)

Ci1bChK1 BUPOOHMYI CIOKUBAY1 1,12 | 1,13 | 1,11 1,12 1,12

[TTaxodabpuku 1,051 1,06 | 1,05 1,06 1,06

3poInieHHs 3eMJTi 1,60 | 1,18 (1,10 1,35 1,31

Ce30HHI JIITHHO-OCIHHI CITIOKHBaYl - - 1,12 1,12 1,12

TennuyHi KOMOIHaTH 3 OOIrpIBaHHSAM BIJ 103 | 102 |1.10 1,02 1,04

BOTHEBUX KOTEJIHLHUX

OHO3MIHHI IPOMUCIIOBI MIJINPUEMCTBA 1,48 | 1,46 [1,48 1,49 1,48

JIBO3MiHHI MPOMHUCIIOBI ITiAPUEMCTBA 1,27 | 1,25 [ 1,26 1,27 1,26

TpusMiHHI TPOMHUCIIOBI T AMPUEMCTBA 1,02 | 1,02 (1,02 1,02 1,02

AKYMYJISIITIAHI €IeKTPOKOTENIbHI 3,07 | 3,12 [3,12 3,12 3,11

EH@KTp(?OHaHeHHH C.EE’):[I/I6HI/IX KUTIOBUX 3.07 | 331 ) 331 3.3

OYIMHKIB y aKyMYJISAIIHHOMY PEXKUMI

EHGKTp(?OHEU‘{GHHSI CaI[I/I6HI/.IX JKATIIOBUX 102 | 1,02 ) 1,02 1,02

OYJIMHKIB Y BUIBHOMY PEKHUMI

EnextpoonanenHss caauOHMX SKUTIOBUX

6yﬂHHKiB y  BUIBHOMY  peXuMi 3 136 | 1.36 _ 136 136

BIKIIFOYCHHSIM B TOAWHM MaKCHUMAaJbHOIO

HABAaHTAKCHHS €HEPTOCHCTEMHU

Enexrtpoonanenns caauOHMX  IKUTIOBUX

6}/I(I/IHUI<iB Y aK}{MyH?IHiﬁHOMy pexumi B 2.01 | 2,01 ] 2.01 2,01

HIYHAA TIepioa 13 Mia3apsSaKol0 B JICHHE

3HUKEHHS HABAaHTAKCHHS CHEPTOCHCTEMHU

YacTkoBe  €JIEKTPOOMAJICHHS  CaJHMOHMX

JKUTJIOBUX OyJIMHKIB nepeHocHumu | 1,12 | 1,12 - 1,13 1,12

eJICKTpOHArpiBayamMu
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Btpatun axtuBHOi enekTpoeHeprii y kBTrTom y KOXHOMY 3 k-My CTOSKiB

BHYTPIITHBOOYIMHKOBOT MEpeXki 00UHUCIIOITHCA 3a (POPMYIIOI0:

QA

[
P) _ _m k _3
Mk T UZT (1) HCRB (lHk +—- > ) 10

H

ne Ry - MUTOMUN aKTHBHUH ormip Kabemto (ApoTy) k-ro crosika, OM/KM;

lyw.x - TOBXXMHA Kabelto (IPOTy) HEPO3raayKeHO1 YaCTHHH k-TO CTOsIKA, KM;

[y - MOBXKUHA Kabemto (IPOBOY) PO3TayKEHOI YACTUHU A-T'O CTOSKA, KM;

kye - xoedimienT 30inpmeHHs BTpaT B JiHIi 0,38 kB cTosika 3 HECHUMETPUIHUM
HaBaHTa)XCHHAM (a3, AKkuil npuitmMaeTbest 1uist JiHIN 3 Ro/Ry = 1 piBHuUM 1,13 ans miHiit 3
Ro/Ry =2 piBanM 1,20 (Ry 1 Ry 0110pH HyIBOBOTIO 1 (pa3HOTO IMPOBOIB BiANOBIIHO, OM).

Y pa3l HEMOXIHMBOCTI OJHOYACHOTO 3YUTYBAaHHS TMOKa3iB 3 JIYWJIBHUKIB
CIOXKMBAYiB 1 HAsBHOCTI JIYWJIBHHUKIB Ha BBOJI y OYJIMHOK Ta JIYMJIBHUKA OOJIKY
BHYTPIIIHBOOYTMHKOBUX MOTPED T03BOJIEHO MOTY>KHOCTI CTOSIKIB KUBJIEHHS CIIO>KMBAYiB
pUiiMaTH OJIHAKOBUMH 1 BTpaTH aKTUBHOI eliekTpoeHeprii B KBT-Tox oOuuciioBatu 3a
dbopmyiioro:

— Y 30BHIUIHIN MEpEexi:

A7

AR
A4 = o CD kR 107 (1.1)

— Y BHYTPIIIHOOYAMHKOBIA MEpEXKI:

(P) P\
P _ (Aﬁ B (B.n)) [ R
M T ; kZUjT kq)kHcRB k (lHk + P?) ’ 10 ’

ne Aép ) — CIIOXMBAHHS aKTHBHOI €HEprii MpoTIroM PO3PaxXyHKOBOIO MEpIoAy 3a
MOoKa3aMH JIYMJIbHUKA Ha BBOJ1 Y OyIMHOK, KBT TOI;

k — KUIBKICTh CTOSIKIB.

VY pa3i HeMOXJIMBOCTI BU3HAYEHHS CIIOKUBAHHS €JIEKTPUYHOI €HEPrii AJI1 KOAKHOTO

13 k CTOsIKIB 1/a00 BIACYTHOCTI JIYMJIbHUKAa HA BBOJI B OYAMHOK 1 JIYMJIbHUKA OOJIKY
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BHYTPIITHbOOYAMHKOBHUX MOTPEO JO3BOJIEHO MOTYXKHOCTI CTOSIKIB MPUITMATH OJTHAKOBUMH
Ta BTPATH aKTUBHOI eNIeKTpOeHepTii B KBT'Toa 00uncioBaT 3a GopMyoro:

— 'y 30BHIIIHINA Mepexi:

(P)
(P) Zk:ZA 2 3
A= UT cos’ ¢ G107

JIe COS( — CepelHE 3HadeHHsS KOeQIIEHTY IMOTYKHOCTI y 30BHIIIHIA Mepexi,
cosp =0,9;

— Y BHYTPIIIHHOOYTMHKOBIN MEpEexKi:

()
MO=Y

l
kk R (I, +25.107 . (1.2)
- kU2 ¢"He”T "Bk \"HE 3

VY pa3i HasgBHOCTI JIYWJIbHMKA HAa BBOJI Yy OYIMHOK 1 BIACYTHOCTI JIIYMJIbHUKA
00JIIKy BHYTPIIIHbOOYIMHKOBHUX MOTPEO, BTpaTH AKTUBHOI €J1EKTpOoeHeprii y KBT-ron
— Y 30BHINIHIN Mepexi 00UncIoeThbes 3a Bupasom (1.1);
— Y BHYTPIIIHBO OYyJAMHKOBINA Mepexi — 3a Bupazom (1.2).
Brpatu enextpuuHoi eHeprii B JUWIbHUKAX B KBT-roj BU3HA4YaIOTHCS 3TiHO 3

bopmyIioro:
A4" =) NAPT-107,

ne N; — KUTbKICTh JIIYMJIBHUKIB i-T'O TUITY;

AP; — BTpaTH MOTYXHOCTI B JIIYMJIbHUKAaX I-r0 THUIY BIAMNOBIAHO JO MACIOPTHUX
MaHUX JIYWIbHUKA, BT;

T — TpUBaNiCTh PO3PaXyHKOBOTO MEPiOAY, TO/I.

OOcsT BTpaT €IEKTPUYHOI €HEpril y 3’ €THaHHAX BHYTPIITHRO OYJMHKOBUX MEPEXK B
kBT'Ton MOke OyTH BpaxOBaHUI 3a B3a€MHOIO 3T0JI0I0 CTOPIH HA IMiJICTaBl BUMIPIOBaHb

OTIOPIB KOHTAKTHUX 3’ €/HaHb BiAMOBIIHO 10 'OCT 17441-84 [2] 3a dopmyiioro:
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AL = N_I°R k,T-107,

ne N, — KUIbKICTh KOHTAKTHUX 3’ €HaHb Ha BIATATYKEHHSX JI0 JIIYUJIbHHKIB,;
I — cepenniii ctpym ¢asu, A;
R. — omip KoHTaKTHOTO 3’ €HaHHs, OM;

3HaYeHHS KBAIpaTy CEPeIHBOr0 CTPYMY B A% pO3paxoBYETHCS 1O (hOPMYITi:
paty ccp pymy po3p Y pMy

2
22 A0
— k m

bk*m’T*U’

I’ :
ne b — koediuieHt, mo aopiBHIOE 3 s Tpuda3zHUX CHOXUBaviB 1 1 — s
0HO(a3HUX CTIOKUBAYIB;
k — KIITBKICTH CTOSIKIB,;

M — KUJIbKICTh KBAPTUP MPUETHAHUX IO CTOSKA.
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2. PO3PAXYHOK BTPAT EJIEKTPUYHOI EHEPI'II 3T'IJTHO METOIUKH

«BU3HAYEHHSI HOPMATUBHUX TEXHIYHUX BTPAT EJEKTPUYHOI
EHEPI'II B EJIEKTPUUHUX MEPEXKAX EHEPITOKOMITAHIN YKPATHN»

3a3HayeHa MeTojuKa 3anpornonoBana Jlepxasaum nignpuemMctBoM «oHOPT'PEC)
[3] 1 i ocHOBHI TOJIOKEHHS TOJATAIOTH Y HACTYITHOMY.

JIiHii, 110 >KUBJATH >KUTJIOBY 3a0yJ0BY, MOKHA BBa)KaTW JIHISIMHU 3 PIBHOMIPHO
PO3MOUICHUM HaBaHTAXKEHHSIM (puc. 2.1a), 0c0OIMBO B CIITBLCHKIM MICIIEBOCTI, JI€ 110 JIiHii,
Mo HIe Y3M0BX BYJHIN, 4Yepe3 NpHOJU3HO OJHAKOBI BIJACTaHI MIAKIIOYEHI >KHUTIOBI
OyauHKM 3 TpUOJU3HO OJHAKOBHUM pPIBHEM  €JIEKTPOCIOXMBaHHA. BupoOHuYi
HIJIPUEMCTBA CLUIBCBKOI MICHEBOCTI (TBAPUHHHUIIBKI, 36pHOOOpPOOHI H 1H.) 3HAXOAATHCA
3BUYAITHO OCTOPOHB BIJ] KUTIOBUX OYAMHKIB 1 0 HUX HIYTh OKpeMi JiHIi, SKI MOXHa

BBa)KaTH JIHISIMH 3 30CEpE/KEHUM HaBaHTaKEHHSAM (puc. 2.10).

l A

a) 0)
Pucynoxk 2.1 — JliHisi, 1110 )KUBUTH KUTIOBY 3a0y/10BY:
a) 3 pIBHOMIPHO PO3IOIJICHUM HaBaHTAXKCHHSIM;
0) 3 30cepeKEHM HaBaHTAKCHHSIM

HaBanTtaxxyBanbpH1 BTpaTH €JIEKTPOCHEPTII B JIiHIT BUBHAYAIOTH 1O (HOPMYIIi:

2 2 2
_ A" (1+tg o)k,
241U

2.1)

ne A — eNeKTpOeHepris, BiANMyIleHa B JiHio 3a [ qHiB;

tg@ — KoeILIEHT PEaKTUBHOI MOTY>KHOCTI;

k¢ — xoediieHT Gpopmu rpadika HaBaHTAKEHHS;

U — Hanpyra, kB;

Rexs — €KBIBaJICHTHUH o1ip JiHiT, OM.

ExBiBaneHTHUI onip 3aneXuTh Bia KOH(Irypauii JiHil Ta po3NoAily HaBaHTaKEHHS
B370BXK ii JIOBXHUHI. O4eBUIHO, 1O IS JIiHIT MOCTIMHOTO Tepepidy 3 HaBaHTAXKEHHSIM,

30CepeKEHOI B 11 KiHIII,



13
R =1L,

C€KB

e 7, - MATOMMI onip npoBoay, OM/KM;
L — noBxuHa NiHIT, KM;
TOOTO R__ BiANoBizae Gp13MYHOMY OIOPY JIHII.

Jlst Takoi K JIiHIi 3 PIBHOMIPHO PO3IOAIJICHUM HaBaHTaKECHHAM P,

L
1,
Ry =2 [ p*()dl.
P’ J

SKE 3 ypaxyBaHHSIM BUPa3y

L-1
p()=F—, (2.2)
L
MPUBOJAUTH 10 PE3yIbTaTy
R =hl
CKB 3

ne P. — HaBaHTa)XE€HHS FOJIOBHOT IUIHKHU.

3 1mpOro cIiigye, 10 MNpPU OJHAKOBUX JIOBKMHAX JIiHII, Tepepi3i MpOBOAIB 1
3HAUYEHHAMM BIJYIIEHOI €Heprii, BTpaTh B JiHII 3 PIBHOMIPHO PO3MOJILJIEHUM
HABAHTAKEHHAM B 3 pa3u MEHIIA, HIXK B JIIHII 3 30CEPEIKEHUM HABAHTAKEHHSM.

VY TeopeTHyHOMY BHITQJIKy 3MiHA TIepepi3y MPOBOJIIB 3MIHIOETHCS MPOMOPIINHHO 3
HaBaHTAXXEHHSAM (JIIHIS 3 TTOCTIHHOIO TYCTUHOIO CTpyMy). ToMy Mpu MiJCTaHOBII y BUpa3

(2.2) 3amicTsb 1y BUpazy

r()=r,

b

L—-1

OTPUMAEMO
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Lle#t pe3ynbTaT AEMOHCTPYE, IO y 3a3HAYCHOMY TPAaHMYHOMY BHUIIAIKy BTPaTH B
JiHIT 3 pIBHOMIPHO PO3MOAIJICHUM HABaHTAXKEHHA B 2 Pa3d MEHIII, y TIOPIBHAHHI 3 JIHIEIO
3 30CepeHPKCHUM HAaBAHTAKCHHSM, TaK K KOe(illi€HT, SKW BpaxoBY€ BILIUB Ha BTPATH
CTYIICHIO PO3MO/IITy HaBaHTaXeHb B3JIOBXK JiHIT k7, 3HaX0auThCs B Aiamaszoni 0,33-0,5. Ha
OPaKTHIl BCIO JiHII0O a0 i OCHOBHY MaricTpajJibHy YacTHHY BUKOHYIOTH IPOBOJOM
OJIHOTO TMepepidy 1 JuIle B KIHII JIHIT Ta Ha BIATATY)XEHHSIX B Hel MOXYTh
BUKOPHCTOBYBATHCh APOTH MEHIIOrO mnepepidy. Po3paxyHku peandpbHHX cxeM JiHil 0e3
BIITATy’)KeHb 1 3 PO3MOJAUICHHMM IO JOBXKHHI JIiHII HaBaHTOKEHHSAM IIOKa3ald, IO
3HA4YCHHA k; 3HaxoAThCs B Mexkax 0,37+0,04.

V ngianmasomi mepepisiB  amoMidicBux mpoBomiB  35-120 Mm%, SKi  3BMYAHO

BUKOPHUCTOBYIOTHCS HA TAaKMX JIIHISX, CIIPABEJIMBE CITIBBITHOIICHHS

32,25

F

n=

ne F' — nepepi3 mpoBoay.
[TincraBnsroun y popMyity po3paxyHKy BTpat eneprii (2.1) U= 0,38 kB Ta

R =322

CKB Lk 2
F

MOJXHA OACPIKATH

AU gokk L

AA =9,
| F

, (2.3)

ne J| — aucno nHiB, k=1,0 nms niHi# 13 30CEpeIPKEHUM HaBaHTaXeHHsM 1 k = 0,37 —
JUISL JTIHIN 13 PO3IOIUICHUM HaBaHTAXKEHHSIM;
ky — xoedimienT ¢GopmMu rpadika HaBaHTAXKEHHS, SIKUH MOKHA BHU3HAUYUTHU

HAaCTYITHUM YHMHOM

2 1+2k,
ky=——"
3k

3

, (2.4)

ne k, — xoedimieHT 3amoBHEHHs rpadika, MO0 MPeACTaBiIse COOO0H BITHOCHE

3HA4YCHHA 4YHCjla TOANH MaKCUMAJIbHOI'O HABAHTAaKCHHS:
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®opmyna (2.3) Bignoimae niHii 6e3 BiaramykeHb. [Ipu HasSBHOCTI BiATaTyKEHb
BTpPAaTH €JIEKTPOCHEPTii MpU Tii K€ CyMapHiil AOBXKHUHI JiHIT 3MEHIIYIOTHCS, TOMY LIO
HIIIBHICTh CTPYMY VY BUITQNY)KEHHSX ICTOTHO HHUX4Ye, HDK y Mmarictpani. [lo3zHaummo

BiTHOILLIEHHS IIUIBHICTh CTPYMY Y BIJITATY>)KEHHAX 1 B TOJIOBHIN AUIAHII MaricTpai siK

_Jo
k] -
Iu
a BIJIHOCHY JIOBKHHY BIJTaTy’KECHb
k= ﬂ
po3r ’
Ly

HAa3BEMO KOE(IIEHTOM PO3TalyKEHOCTI JiHIi (U1 HEPO3TadyeHOI JIHIT Aposr = 0, a 17151

. _ . *ee . 2 .
PO3TaYKEHOI kposr = 1/3). IIMTOMI BTpaTé e€nexTpoeHeprii y BIATANYKEHHAX y ki~ pa3iB
MEHIIE, HIK Y MaricTpail, y 3B 43Ky 3 UMM IIPU BUKOPHUCTAaHHI y (popmyii (2.3) cymapHOi
JIOBXKWHH JI1HI1 B Hel MOBUHHUHN OyTH BBEJACHUHN MOHUKYIOUNN KOEQIII€HT:

b =1 k(1= K3) . (2.5)

po3r

3HaueHHs KoeQilleHTa k;j 3HAYHO HUKYE OAMHMII. AHAJI3 TUIIOBUX CXEM CLIBCHKUX
enexkTpuuHux Mepex 0,38 kB nokasas, 110 B MPAKTUYHUX PO3PAXyHKAX MOKHA NMPUUHATH

cepenne 3Hauenns k7 = 0,25, i popmyina (2.5) nabysae Bu:

ko =1-0,75k

posr *

(2.6)

®opmyna (2.3) cnpaBemiMBa g JIiHIL 3 OJHAKOBUMHU  (CUMETPUYHUMHU)
HaBaHTaKeHHAMH ¢a3. Pazom 13 TMM HecumeTpis HaBaHTaXeHb (a3 — SBUIE JOCUTH
posnoscromkere B niHisgx 0,38 kB. KoedimieHnT 301/bl1eHHS BTpaT €EKTPOEHEPTii B JiHIT

3 HECUMETPUYHUM HABAHTAXKEHHSIM (a3 (kuec) BU3HAUAIOTH IO PopMyIIi

LI+

HEC 2
31,

a+1,580 155 2.7)
¢ ¢
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ne 1y, I, Ic — ctpymu da3z;

Ro, Ry — omip HyJb0BOTO Ta (pa3HOTO MIPOBOJIIB.

Ha npaktumi Bumipsatu ctpymu a3 y Bcix jiHigx 0,38 kB, ski 3HaxoAsTbcs Ha
Oamanci  OOneHepro, BaXKOo, TOMYy B TMPaKTUYHUX PO3PaxyHKaX  JOILLJIBHO
BUKOPHCTOBYBATH CEpPEIHE 3HAYCHHS KOC(DIMIEHTA Kyee. [IpU BITHOCHOMY BiIXHIICHHI
CTpyMiB (a3 BiJ iX cepeaHporo 3HaueHHs B aianazoHi 0,3-0,5 1 Ro/Ry =1-1,5, koedimieHT
kyec 3MIHIOETBCA B miana3oHi Big 1,15 mo 1,55 (kuec =1,35+0,2). Ile 3nauenns koedimieaTa
MOXke OYTH 3aCTOCOBAHO JI0 JIIHIM 13 PO3IMOIIJICHUM HaBaHTAXEHHSM, HANpPUKIIAJ] 3a
HAsBHOCTI HaBaHTa)XCHHSA >KUTJIOBHUX OyIWHKIB, SIKE IEPEBAXKHO o/lHO(a3He. 30cepeKeH1
HABAHTAKCHHA MalOTh, SK TIPaBWJIO, BEIUKY YACTKy CHMETPUYHUX, TpHUDa3HUX

HAaBAaHTAKEHb, TOMY k. U TAKHX JIHIM 3HaX0AUThCA B AianasoHi 1,05+ 0,05.

VY BIANOBIIHOCTI 3 BUKJIAJIEHUM, KOJIU BiJIoMa YacTKa PO3MOJIICHNX HaBaHTAKCHBb

d, cepenHl 3HaYeHHs Koe(iienTiB k, 1 k, . MOXyTb OyTH BU3Ha4eHi1 110 GopMyam:

k, =1-0,63d, (2.8)
ke =1,05+0,3d.. (2.9)

Ksazpar xoediuienra popmu rpadika ky* BusHauaroTh 110 Gpopmyi (2.4).
[Ipu BU3HauUeHHI BTpaT B N JiHISAX 3 BIIOMUM CyMapHHUM BIJITYCKOM €HEprii B HUX
3rigHo gopmym (2.1) BUHHMKAe HEOOXIJAHICTh YpaxyBaHHS 1€ OAHOTO KOPUTYHOUOIO

koe(ilieHTy — k, , AKA B1IOMBAa€ HEOAHAKOBICTh TYCTUHH CTPYMY Ha TOJIOBHUX JUISHKAX

pi3HuX niHik. [Ipy BiZTHOCHOMY PO3KHAI iX 3HAa4eHHS +Y;, KOE]ILIEHT k, BH3HAYAIOTH IO

dbopmyoi:
kN=1+yi.. (2.10)

Skmo 3HadeHHA y; nexars B milanasoHi 0,2-0,4, To BenMYMHM 3HAa4YeHHS k,
3HaxoxuThed B iHTepBani 1,04-1,16 (k, =1,1+0,06).
3 BpaxyBaHHsM (2.6), (2.8)—~(2.10) ocTtaTouna hopmyina st po3paxyHKy BTpaT y Np

JHISAX 3 IEPEePi30M FOJIOBHUX AUISIHOK F' 1 CyMapHOIO JOBXHUHOIO Ly IpUIMaE BUTIISL:
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A1+t k2L
A, =03 U OhLr ) @.11)
NZIF

Jlns BukopuctanHa Gopmyiu (2.11) HeoOXiaHO 3HATU CYMapHY €HEpriio Ar, sKa
BIMIyCKAeTbCAd B JiHIT 3 UM mepepizoM. OYeBHAHO, MO MPH HASBHOCTI MpodieM 3
BU3HAUEHHSIM CYMapHOIO BIJINYCKY eNeKTpuyHOi eHeprii B Mmepexi 0,38 kB B mizomy
OILIIHUTU 3HAYEHHS €HEeprii, AKa BIAMYCKA€TbCA B JIIHIT IEBHOTO MEPEpizy, MOKHA TIIBKU
PO3paxyHKOBHUM CIIOCOOOM. €IMHUM MPHUIYIICHHSIM, HA OCHOBI SIKOTO MOKHA 1€ 3p00UTH,
SBJIIETHCS T1I0TE3a PO OJIHAKOBY CEPEHIO TYCTHUHY CTPYMY Ha FOJIOBHUX JUISIHKAX JIHIN
pi3HUX IepepisiB. BIUMB 1IbOro JOIyINEeHHs BiIoOpaxkaeThes KoedilieHToM k), . B ipomy
BUMAJKY (opMyna s pO3paxyHKy cymapHux BTpaT y Bcix miHigx 0,38 kB, sxi

KUBJISIThCA BiA mmH TII npuitmMae BUTIIS;

ZELi Aé
A‘/4'0,4 = 9’3k(§kﬁeckﬁi)1rkLkN (1 + tgzq))l:l—z ’ _’4 s
Fs I1

1e n — KUIbKICTh Tpyn JiHid 0,38 kB 3 pi3HUM mepepi3oM TOJOBHUX AUISHOK, K1

OTPUMYIOTb KUBJICHHS B1Jl PO3IJIIHYTOTO 00’ €KTA;

Fy - cymapHwuii mepepis rojoBHUX TUISHOK L€l JIiHii;

Ay 4 - €NEKTPOCHEPTsl, sIKa BIIITYCKAETHCSA € L1 JIiHi.

OkpiM 1BOrO [JI1 ypaxyBaHHS HAasBHOCTI B pealbHId Mepexi oaHO(Da3HUX,
nBodaznux 1 Tpudasznux midii 0,38 kB y dopmymni (2.11) 3amicts napamerpa Ly BBOASTH
MOHSTTS €KBIBAJIEHTHO1 JOBXKUHU JIHII.

Ha OCHOBI 4YMCIEHHUX EMHIPUYHUX JOCHIIKEHb 3allPONIOHOBAHO EKBIBAJIEHTHY

JOBKHUHY JIiHIT BU3HAYAIOTh 110 (OPMYITi:

L =L +0,44L, ,+0,22L, (2.12)

ne L, — ToBXHHA MaricTpai,
L>.3 — noBxuHa ABo(Ma3HUX 1 Tpu(Da3HUX BiIramyKeHbS

L, — noBxuHa oHO(Ga3HUX BiJIraTy>KECHb.
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[Ipy oMy mia MaricTpajulro po3yMilOTh HaWOuIbIly BiAcTaHb Bij mmH 0,4 kB
po3noautekHOrO Tpanchopmaropy 6-20/0,4 kB mo HaOUIBII BigJaJeHOTO CIIOXKHBAYa,
npueaHaHoro 10 TpudaszHoi ado ABoda3HOT JMiHii.

BHyTpimiHp0 OyIUHKOBI Mepexi 0araronoBepXxoBUX OYIWHKIB (0 JIYHJIBHUKIB
eJIEKTPUYHOI €Heprii) BKIIOYAIOTh Y IOBXKHUHY BIATraly>KeHb BINOBIIHOT (ha3HOCTI.

[Ipy HasBHOCTI CTaJeBUX MPOBOJIIB y MaricTpaii ado BIATATYKCHHSIX Yy (GopMyTy

(2.12) miacTaBASIOTHh JOBKUHU JIIHIH, SIKI BU3HAYAIOTHCS 110 (hOPMYITi:

L=L +4L +0,6L,,

ne L., L., Ly, — NOBXHWHA aIOMIHIEBUX, CTAJIEBUX Ta AIIOMIHIEBUX TPOBOJIIB,
BIJITTOBITHO.

3Ha4YeHHS Kyee, Ksinr, k2 pO3paxoByroTh 1o dopmynax (2.8)—(2.10) 3a nmanumu
BIJIHOCHO KOE(IIIEHTY PO3TaTy>KEHOCT] €JICKTPUUYHUX MEPEXK, 1110 BU3HAYAETHCS] HA OCHOBI
aHaJl3y iX TUIIOBUX CXEM 1 J10JI KOMyHAJIbHO-IIOOYTOBUX HABAHTAXEHb d, y 3arajJbHOMY
CIIO’KMBAHHI €JEeKTpOoeHeprii B enekTpuyHux mepexax 0,38 kB, mo, y cBowo uepry,
OIIIHIOETHCA Ha MIJICTaB1 3BITHOCTI PO KOPUCHUM BIIAMYCK €JIEKTPOEHEPTIi.

OG’ennaBimy BCi 11i KOe(Il[i€HTH Ta BpPAaxOBYIOUM, IO IS BU3HAYEHHS ky’

BUKOPUCTOBYEThCS popmyina (2.4) MokHaA npeAcTaBuTH Bupas (2.11) y Takuii crocio:

A()2738 (1 + tgz(P)LeKB . 1 + 2k3
EJ 3k

3

A"4}10,38 = k0,38 (2.13)

ne Fr — nepepi3 mpoBOAY T'OJIOBHOI JIIJISTHKY;
koss — KOE(QIIIEHT, 110 BPAXOBYE XapaKTEp PO3MOALTY HABAHTAKEHb IO JOBXKHHI
JIiHIT Ta HEOJIHAKOBICTh HABAHTAXKEHbB (ha3.

KoediieHT ko 33 Takok Moke OyTH BU3HAUYCHHUU IO POpMYIi:

kong =9,67—3,32d, —1,84d?. (2.14)

[Tpu Bukopucranni popmynu (2.13) mns po3paxyHKy BTpaT eHeprii B N JiHIAX 13
CyMapHMMH JOBXHHAMHU Marictpanei Lys, 1BodasHux 1 TpudaszHux BiAramyxeHb L3y 1
onHO(a3HUX BiATalyXeHb Lijx y ¢opMyly MIACTaBISIIOTh CEPEAHIM  BIAMYCK

eJIEKTPOEHEPTIl B OAHY JiHII0 Ao 33 = Aosss/N, (1€ Ao3sx - CYMapHH BIJIyCK eHeprii B N
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JIHIN) 1 cepeHil nepepi3 roJOBHUX JUISHOK, a KoeilieHT ko 3, BU3HAYEHUN 10 (hopMyJIi
(2.14), mHOXaTh Ha KOEQIIEHT ky, U0 BPaxOBY€ HEOJHAKOBICTh MOBXKHH JIHIA 1, K
3a3HAYaNIOCs paHillle, HeOJHAKOBY IIUIBHICTh CTPYMIB Ha TOJIOBHUX NUISHKax diHIA. [Ipu
IbOMY BIJNOBIIHUN KOpEryrounii Koe(illieHT BU3HAa4YaeThcsi He mo (opmyni (2.10), a

3T1JTHO HACTYITHOTO BHUPa3y

ky =1,25+0,14d .

[Ipu BimcyTHOCTI AaHUX Mpo KoedirieHT 3amoBHeHHs Trpadika 1 (ab6o) xoedirieHT

PEaKTUBHOI MOTYXHOCTI MpHUiMaroTh k; = 0,3, tgp = 0,6.
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3. PO3PAXYHOK BTPAT EJIEKTPUYHOI EHEPI'Ii 3I'IJTHO METOJUKH

«CKJAJIAHHA CTPYKTYPU BAJIAHCY EJEKTPOEHEPTIII B
EJEKTPUUHUX MEPEXKAX 0,38-150 kB, AHAJII3Y HOI'O CKJIAJIOBUX I
HOPMYBAHHSA TEXHOJIOITYHUX BUTPAT EJEKTPOEHEPI'1I»

Metoauka po3pobinena BAT «JIsBiBOPI'PEC» [4] 1 npusnaueHa s po3paxyHKy
TEXHIYHUX BTPAT €JIEKTPUYHOI EHEprii B €JIEeMEHTaX EJIEKTPUYHUX MEPEK JTOCTATHHO
IIMPOKOTO KOJIa HOMIHAJBHUX HAaNpyr, y TOMy u4Hcii, mepex Hampyroio 0,38 kB.
BiamoBigHi po3paxyHKH, SKi CTOCYIOTBCS MEpEX HH3bKOi HANpyrd, MOJATAlOTh Y
HACTYITHOMY.

VY 3aranbHOMY BHIIQJIKy 3MIHHI BTpaTH ejieKTpoeHeprii AA B Oyab-sKii BITLI

SJIEKTPUYHOT MEPEXK1 3 OMOPOM R BU3ZHAYAIOTHCS 32 POPMYIIOIO

2 2
. (A 2 pip)+ D[Q]jT,
U T
ne R — akTUBHUH OMIp BITKH;
T — po3paxyHKOBHH 4ac;
A, W — BIATIOBITHO IMTOTOKH aKTHBHOI Ta PEaKTUBHOI CHEPT1H;
U.ep — ce€peHbOCKCIUTYaTallIIHUIM PIBEHBb HANIPYTH;
D [P], D[ Q] — BiANOBIAHO JUCTIEPCIi AKTUBHOI Ta PEAKTUBHOT MOTY>KHOCTEH.
Jlucriepcii akTMBHOI Ta peakTHBHOI moTykHocter D [P], D[Q] Bu3Ha4arOTh 3a

TaKUMH (POPMYJIAMHU:

(Nz_Nl)(Zv] —N0)2

D[N]= , Tipu A >1
N,+ N, -2N,
— 2 —
abo D[N]= (N, = M) (N, NO), mpu A <1,
2N,+N, - N,

ne Ny, Ny, N, — BIINOBIAHO MiHIMAaJIbHE, CEpeaHE Ta MaKCHUMajbHE 3HAYCHHS
napameTpiB rpadika akTUBHOI Ta PEAKTUBHOI MOTY>KHOCTI 32 TPUBAJIICTIO;

A — noka3HuK GopMu rpadika NOTYKHOCTI 3a TPUBATICTIO.
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[Tokaznuk ¢opmu rpadika TOTYKHOCTI 3a TPHUBATICTIO A, BHU3HAYAETHCS 3a,

dbopmyIioro

N
N

2

N,
N

—
(=}

7\‘:

30ip iH(popMallli MPO CXeMU PO3MOAUTHBHUX MEPEX PI3HUX CTYNEHIB HAIpyru Ta
napaMeTrpu ii enemeHTiB (moBxkuHM auisHOK JIEII, mpuwenHany 10 HUX TOTYXKHICTb,
MOTIEPEYHI Tepepi3u MPOBOJIIB 1 KabelmB) 13 HACTYIMHWUM KOIYyBaHHSM 1 BBEICHHSIM
iHpopmaiii B EOM € nayxke TpyIOMICTKUM 3aBJaHHSIM, OCOOJIMBO JJiIi MEPEX HAIMpPYTOIo
0,38 kB. Tomy mpoOMOHYETHCSI BHUKOPUCTOBYBATH B PO3pPaxyHKaX €KBIBaJICHTHI (TPYIOBI)
OMOpHU TpyN JIiHIA OJHIE] HOMIHAJBHOI HANPYTH HAa OCHOBI y3arajlbHEHUX MapameTpiB
Mepex (cymapHoi moBxkuuam IIJI 1 KJI, xinbkocTi MOBITpSAHHX 1 KaOenbHUX (iaepis,
CyMapHO1 IPUETHAHOT TOTY>KHOCTI TPaHCPOPMATOPIB 1 1H.), 1110 3aBKIU B1JIOMI.

Takum 4YMHOM, BUKOPHUCTaHHS y JAaHOMY BHUIIQJIKy €KBIBAJICHTHUX (TPYIOBHUX)
OTIopiB 0OYMOBIICHE OJTHIEIO 3 BOX MPHUYMH:

— BIJICYTHICTIO JOCTaTHBOIO OOCSTYy MOYaTKOBOiI 1H(popMarli 1 3aCTOCYBaHHS
IHAMBIAYaIbHOIO  PO3PAXyHKYy BTpaT B OKPEMHUX €JIEeMEHTax (IOEJIEeMEHTHOTIO
PO3paxyHKY);

— HEJOIUIBHICTIO (KOJIM 3aTpaTH mpat 31 300py Ta BBOAY HEOOX1AHOI iH(hopmarii
JUIS TIOCTIEMEHTHOTO pO3PaxXyHKy HE BHIPABAOBYIOTHCA MIABHIIEHHSM, TOYHOCTI
PO3paxyHKYy).

Po3paxyHOK €KBIBaJEHTHOTO ONOPY Ha OCHOBI JaHUX MPO TOIMOJIOTII0 MEpex
0,38 kB 1 iX peanbHi mapaMeTpu HEXTYIOUM BTpaTaMHu HAMPYTU 31ACHIOETHCS HACTYITHUM

YUHOM

_ =
R =- ,

ne Sp; — NOTOKU MOBHOT MOTYHOCTI, 10 MPOTIKAIOTh MO I-M JIiIssHKaM, MBA.
Po3paxyHOk ekBiBaJleHTHOTO oOmopy JiHIM HomiHanbHOI Hampyru 0,38 kB 3a

y3araJpHEHUMHU IapaMeTpaMM IOJSArae y HAcTynmHoMy. I[IpsMe 3acToCcyBaHHsS HaBEIEHOI
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Bullle (Gopmynu ans po3paxyHky ekBiBasieHTHoro omnopy JIEII HoMmiHanbHO1 Hampyru
0,38 kB € HemoxnmBUM 4yepe3 Te, mo mias cepeanboli JIEII myxe ckimagHO BHU3HAYWUTH
3HAYEHHS MPUETHAHOI MTOTYKHOCTI Ta KUIBKOCTI JIJISHOK.

Cymapui gosxkunu IIJI 1 KJI, kinmpkicTe TOBITpsSHUX Ta KaOedbHHX (iaepiB
HomiHanpHOI Hampyru 0,38 kB, a Takoxx mani mpo Tpancopmaropu 35-6/0,38 kB, 1o
KUBIATH Mepexy 0,38 kB, — TakuM 00CSTOM JTaHUX BUYEPIYETHCA MOYaTKOBA 1HGOpMAILis
JUTSI PO3PAXyHKY €KBiBaJICHTHOTO OMopy JiHii. OKpiM TOTO, 11e € iH()opMaIlis mpo MOTOKH
SHEepTii 32 pO3paxyHKOBUM MEPIO/I.

Jlinii wampyroro 0,38 kB mpencraBisaoTh co00I0 po3raiykeHl JAepeBOIOAiOHI
CXEeMHU 31 3HAYHO OLIBIIOI0, MOPIBHSAHO 3 JIHIAMU IHIIMX CTYIEHIB HANpPYTH, KUIbKICTIO
ninsHOK. JIjisi BUBENEHHST PO3paxyHKOBOiI (pOpMyJH JJii YMOBHOI HU3BKOBOJIBTHOI JIIHIT
(GOopMyeTBCS MOCIIOBHICTh 13 IUISHOK y TOPSAJKY CHAaJaHHs iX CyMapHOI NpHETHAHOT
noTYHOCTI. [loTiM JiHIS TPENCTaBIAETbCS y BUIIISII HEPO3TaNy>KEHOI TOIMOJIOTTYHOT
CXeMH, JI¢ JOTPUMYETbCA TOM >K€ NPUHIMM, 10 1 Tpu (HopMyBaHHI 3a3HAYEHOL
MOCTIAOBHOCTI JAUISTHOK — JIO TOYKH >KUBJICHHSI TakOi MOJEJIBHOI JIHIT po3TalloBaHa
OMvk4ye Ta JUISHKA, Yy SKOI BEJIMYMHA CYMapHOI MNPUETHAHOI IMOTY>KHOCTI OuIbIIA.
Od4eBUIHO, 10 MEPIIOD (HAMOIMKUOK A0 TOUKHU KUBJICHHS) Oy/e TOJIOBHA AUISHKA, 32
HEI0 PO3MINITYETHCS AIISHKA, 1110 )KUBUTHCS Bl TOJIOBHOI 1 T.J

Ha puc. 3.1 300paxkeHo BIAMOBIAHY MOjENb JiHIT HOMIHAIbHOI Hampyru 0,38 kB,

o Mae 10 gunstHOK (Hacmpa/i, KUIBKICTh JIISSHOK Ha0barato Oisibiia).

§1 §2 8§3 S4 855 S6 S7 S8 8§59 S0
Pucynok 3.1 — I'eomeTpuyHa iHTEpOpeTaList MoJaEI1
JiHIi HOMiHaIBHOIO Hanpyroto 0,38 kB

OueBHIHO, IO CyMa JIOBKHUH BIJPi3KIB IOPIBHIOE JOBXKHUHI JIIHII.

MaTteMaTuyHO 3aJIeKHICTh PO3IMOALUTY MOTYKHOCTI S(X) ONUCYETHCS (HOPMYIIOIO
S =8
S(x) — Smax _ max . min xz,
L

J

1€ Smax, Smin — BIJAMOBIJIHO MaKCUMaJlbHE Ta MiHIMajdbHE 3HAYEHHS TOTYXHOCTI,

MIPUETHAHOT A0 TIISHOK JIHIT;
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L, — nos>xuHa JHii.

HaBeneny Mojenb € MOMXJIMBUM 3aCTOCYBAaTH 1 JJS XapaKTEPUCTHKU 3MIiHH
nepeTuHiB JiHIA. [Ipu mpomy 110 MOJEIb MOKHA YMOBHO PO30OMTH Ha HECKIHUEHY
MHOKHHY €JIEMEHTapHHUX JUISTHOK JOBXHHOIO A/, mepepi3 sSkux Oynae 3MIHIOBATUCS

HAaCTYITHUM YHHOM:

F —-F
F(x)=F,, —m= e,

I

3a X yMOB €KBIBaJICHTHHM omip Oy/e BU3ZHAYATHCS TaK

Ly
R, =133Puka, | S0 g 3.1)
0 F(x)

Koedimient 301mpmenns 1,33 y popmyni (3.1) BpaxoBye cucreMaTuyHe 3aHUKCHHS
pe3ynbTaTy pO3paxyHKy €KBIBaJIGHTHOTO OIOPY METOJOM Y3arajJbHEHHUX IapaMeTpiB.
Beengemo nonstts ymoBHOi I1JI it ymoBHOi KJI HOMiHanbHOI Hanpyru 0,38 kB. YMmoBHa
[T (KJI) nominanbHoi Hampyru 0,38 kB — 1ie IiHis, sika Ma€ JOBXKHUHY 1 CyMapHy
NOTYXHICTh HABAHTAKECHHS, 10 JOPIBHIOIOTH CEPEIHbOAPUPMETUUHUM 3HAYEHHSIM, a00
MaTeMaTHIHUM CIIOIBaHHAM BianoBigHux BenuuuH s Beix [T (KJT) 0,38 kB.

UYepes BIACYTHICTH peaibHOi 1HGOpMAIIii, MPUAMAaEMO HACTYITHI MPUTTYIIICHHS:

max

95, nis KJI1 0,38 kB
S

T Imax

50, mist KJ1 0,38 kB
=S,

{50, st I1J1 0,38 KB} {35, s 11J1 0,38 KB}

=§nﬂ, S

KJImax

ne Stui, Skyr — BIATIOBIHO MOTYKHOCTI HaBaHTakeHHs yMoBHUX [1JT 1 KJL.
Chopmyemo Bupazd Jjisi BHU3HAYEHHS MIHIMQJIbHUX 3HAY€Hb IMOTYKHOCTI

HaBaHTaKeHHA MissHOK ymoBHuUX [1JI 1 KJI:

0,1S w1, mput Lin>0,5 km ] 0,38k, mpu Lin>0,5 kM
O,3§nﬂ, npu Ly < 0,5 km 0, 6§m, npu Lin < 0,5 km

[Imin KlImin
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KoedilienTn B npuBEIEHMX BHUIE BHpa3aX TaKOX BHU3HAYEHI Ha OCHOBI
OTIPAIIOBAHHS CTATUCTUYHMX. JaHUX. [HTerpan y ¢gopmyni (3.1) BU3Ha4Ya€eThCS METOIOM
Tparerii.

Metonuka mepenbadae MOXIMBICTH SK TPYIMOBOTO, TaK 1 1HIWBIAYadbHOTO
pPO3paxyHKy 3MIHHUX BTpaT €JIEKTPOCHEprii B IHISX, IJS SKUAX BIICYTHS HEOOXiTHA
1H(opMarlis 11 TOSJIEMEHTHOTO PO3paxyHKy (a0o, K MiHIMYM, HasBHOCT1 3a()iIKCOBaHUX
npwiIagaMud OOJIKYy 3HAY€Hb TOJOBHUX IMOTOKIB €HEPrii 3a po3paxyHKOBHMA mepioxn). Jlis
i€l Trpynu JIiHIA BU3HAYAIOTh CKBIBAJCHTHUM OMIp 1 PO3paxOBYIOTh BTpaTH

eJIEKTPOCHEPTIi Bl CyMapHOTO MEPETIKaHHS €Hepril Mo IUX JiHIAX 32 GOPMYIIO0

R (ABO)
AL == b (1417,
pit 1’ OSUHZI-I; ( g (Pl)

1€ Ren; — €KBIBAJIGHTHUM OIIIp i-1 TPYITH JIIHIH;

T, — 4UCJIO TOAMH y PO3PAXYHKOBOMY IEPIOJL;

Ay — cyMapHe TiepeTiKaHHs Heprii 1o JIHIAX i-1 TPYIH 32 PO3PaxXyHKOBUM MEPIOI;

d; — nucnepciiHui KkoedillleHT 301IbIICHHS BTpAaT e€JIEKTPOCHEprii  depes
HEPIBHOMIPHICTh Tpadika HABaHTAXKEHHS I-i TPYIH JiHIN;

kyi — xoedilieHT 30UIBIICHHS BTpaT Yepe3 HEPIBHOMIPHICTH PO3MOALTY
HABAHTAXKEHHA 10 (azax JiHid i-1 Tpynu;

U, — HOMIHAJIbHA HaIpyra JiH1i;

tg@ — KOE(IUIEHT pPEAKTUBHOI MOTY)XHOCTI, SKUM [ JIIHIA JaHOro Kiacy
HOMIHAJIBHOI HANPYyTU NpUMaeThes piBHUM 0,62.

3HavyeHHs1 KoediieHTa 30UIBIICHHS BTpaT 4Yepe3 HEPIBHOMIPHICTh PO3MOMALTY
HAaBAHTAKEHHA MO (a3ax JiHii HoMiHanbHOI Hanpyru 0,38 kB ky; npuiiMaerbest piBHUM
1,35.

HMucniepciitHuii =~ koedimieHT  30UIBIIEHHS  BTpaT  €JIEKTpOeHeprii  4depes
HEPIBHOMIPHICTh Tpadika HABAHTAKEHHS € PI3HUM [JIS PI3HUX CTYMEHIB Hampyru. s
CTYNEHS 3 HaWBUIIOI HOMIHAJHHOK HAMPYTOI PO3MOAUTFYOI MEpexi IUCTIepCiiHuN

KoedilieHT d po3paxoBYIOTh 32 POPMYJIIOIO
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_ (P, —P)Y(P-P,)
S a(p Ry (pon)] -2

min

1€ Puax, P, Pmin — BIAMOBIIHO MaKCUMaIbHE, CEPEIHE I MiHIMaJIbHE HaBAHTAKEHHS
PO3MOAUTEYOT MEPEXKI 32 PO3PAXYHKOBHM MEPIOJ.

3HaueHHS BEIMYUH Prax, Pmin, 10 33JaI0ThCS AN MEPEXi HU3BKOI HAINpyTH,
BU3HAYAIOTHCA, SK IMPABHIO, 3 HU3BKOIO JOCTOBIPHICTIO. BHacnmiok 1poro, 3HaYeHHS
JTUCTIepCIHHOrO KoedilieHTa 1, OTXKE, PO3paXyHKOBI BTpaTH E€JIEKTPOEHEPTii MOXKYTh
3aHMKyBaTHCs. SIKmIo po3paxoBaHe 3a Qopmynoro (3.2) 3HAYEHHS JIUCIEPCIHHOTO
KoedillieHTa 32 PO3paxXyHKOBUH MEPioJl HE MEPEBUILY€E OO0 MiHIMAIBHOTO 3HAYCHHS, 1110
BKazaHe B Tabmuui 3.1, TO mig yac OOYMCIEHHA BTpaT €JIEKTPOEHEprii 3HaYeHHs

TucnepcitHoro koedilieHTa MPUIMAEThCS PIBHUM MiHIMAJIbHOMY TaOJIMYHOMY.

Tabmuug 3.1 — MiHiManbpHI 3Ha4€HHS JUCIIEPCIHHOr0 KoedilieHTa

. i Howminansna Hanpyra, kB
Po3paxynkoBuii nepioa

110 (150) 35 (20) 10 (6,3) 0,38
Ciuenp 1,28 1,33 1,39 1,44
Jrotuit 1,29 1,36 1,43 1,51
bepesenp 1,30 1,39 1,48 1,57
KBitenp 1,31 1,42 1,52 1,63
TpaBeHb 1,32 1,44 1,57 1,69
YepBeHb 1,33 1,47 1,61 1,75
JlutneHn 1,33 1,47 1,61 1,75
CeprieHb 1,32 1,44 1,57 1,69
Bepecenb 1,31 1,42 1,52 1,63
’KoBTeHn 1,30 1,39 1,48 1,57
Jlucronan 1,29 1,36 1,43 1,51
I'pynens 1,28 1,33 1,39 1,44

Ile MOsICHIOETHCS THM, IO HAa CTYIMEHSAX OUIBII HU3bKOI HOMIHANBHOI HaMpyru
«pO3Maxu» HABAHTAXKEHb MPOTATOM PO3PAXYHKOBOTO MEPIOAY IIUPIII, HIK HA CTYNEHSX
OUTbIII BUCOKOI HOMIHAJIBHOI HAIpyTd, 1, BIAMOBIAHO, 3HAYEHHS JUCIEPCIHHOTO

KoedirieHTa OUIbIII.
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4. METOJ PO3PAXYHKY BTPAT EJIEKTPOEHEPTII

11O BTPATAM HAIIPYT'U

VY po6oTi [S] BU3HAUEHHS BTpAT €JICKTPUYHOI €HEprii y Mepekax HU3bKOI HAMpyTy
MIPOTIOHYETHCS 31MCHIOBATH Ha T1JICTaBl HACTYITHUX MipKYyBaHb.
JInst miHIE 3 30Cepe/KEHMM B KIHIII HABAHTAXKCHHSM CITIBBIIHOIIECHHS 3HAYCHB

BiI[HOCHI/IX BTpar HOTY)KHOCTi a0 BiI[HOCHI/IX BTpAaT HAIIPpYI' Ma€ BUTJLA:

2
l'l/r{:A}z/0 :1+tgq)9 Hea:&
AU, 1+E&tgo A

JUist 71iHIi 3 pIBHOMIPHO PO3MOIIIEHUM HaBaHTaXEHHSAM

2
100 100 L
AUy =77 (L+ctep)h; f—dl = +Een) R = (4.2)

[Moxinusmm (4.1) Ha (4.2), oTpuMaemMo

_2 l+tg’e

3 1+¢&tgo (+3)

/H

®izuuna cyth koedimienta 2/3 B (4.3) — 00JIK HEOAHAKOBOI MIUTBHOCTI CTPyMY
B3/IOBXK JIiHII. 3HaueHHs 2/3 sBisie cOO0I0 HUKHIO MEXY 3HA4eHb LBOTO KOEQIIli€HTa,
BIJIIOBIJIHY PIBHOMIPHOMY pO3MOAULY HABaHTAXXEHHA B3AOBX JiHIi. Hacnpasnai
HaBaHTAXEHHS IIIKIIOYCHI B AUCKPETHUX TOYKAX Ha TMEBHIN BiACTaH1 OJWH BiJ OJHOTO.
Tak, Hanpukias, Bxke npu 10 AUISTHKaX 3HAYEHHS 1IbOTO KoeilieHTa 3HUKYEThCS BiJ 1 10
0,7. Ilpu yucni AUISIHOK, piBHOMY 20, 3HAYEHHS 3a3HAYEHOT'0 KOE(IIIEHTY 3HAXOASATHCS
miamasoni 0,75-0,82.

Crij 3a3HaYUTH, 1110 PE3YJIbTATH PO3PAXYHKIB JIJIS 1/1€allI30BAHUX CXEM Ha MPaKTHUIIl
MO’KHa BUKOPUCTOBYBATH TUIbKH y BUTJISAI PEKOMEHIOBAHUX CEpeaHiX 3HaueHb. KoxHa

peanbHa JHIS BIJIPI3HIETHCS BIiJ 171€aTi30BaHOI: MOBXKUHU JUISTHOK, y PEabHUX JIHIAX
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HEOJHAKOBI, BIATAJIY)KE€HHsI B JEAKUX BYy3JaX MOXYTh OyTH BIJICYTHI, a B IHIIMX iX
KUTBKICTh MOKe OyTH Olnbllie OAHOTO Ta T.M. ToMy sl MPaKTUYHUX PO3PAXYHKIB MOXKHA
NPUUHATH €UHE 3HA4YCHHS IbOTO KoedirieHnta, piBae 0,75 miug diHIl 3 po3MOAiIICHUM
HaBaHTaXECHHAM. Jlyia JiHIN 13 30CepemKeHUM HaBaHTAKEHHSAM BiH JopiBHIOE 1. J{ms

KOMOIHOBAaHOI'O HABAHTAKCHHS PEKOMEHIYEThCS BUKOPHCTOBYBAaTH 3HA4YeHHA Kk, , IO

BU3HAYAETHCS 32 (OPMYIIOI0:
2
k. =(1-0,25d )1 EQ
P71+ Etgo

ne d, — 9acTKa po3IMoJIIJIEHOr0 HaBaHTaKEHHS B 3araJlbHOMY HaBaHTA)KEHHI JIIHII.

BpaxoByeMo, 1110 J17151 TOBITPSHUX JIIHII

xo= 0,4 OM/kMm, 7y = 32,25

X
Om/km, &=-2~0,0125F,
o

a g kabenpHUX JiHIN xo = 0, £ = 0. Tak sK KiHIEB1 AUISTHKA MOBITPSHUX JIHINA 1HOA1
BUKOHAHI IMPOBOJOM MEHIIIOrO MEPETHHY, HIXK TOJIOBHA NUISHKA, a Ha JICIKHX CTapux
JIHISIX HA TaKWUX JUISHKAaX BUKOPHUCTaHI HaBITh CTaJeBl JPOTH, PEKOMEHIYETHCS IS
NOBITPSAHUX JHINA npuiiMatu & = 0,01F.

MakcumanbHe HaBaHTaXEHHS JIiHIT TPU BIIOMOMY BIIIYCKY €HEprii B Hel 3a TepMiH

24]1 roauH cKJ1aae

P max = L :
T124k,

ne k; — xoedilieHT 3anoBHEHHS TpadiKy HaBaHTAKCHHS.
3 BpaxyBaHHSM IIbOTO BTpPATH TMOTY)KHOCTI TPH MAaKCUMyMi HaBaHTaKCHHS

CTAaHOBJIATH

AU, , o _ AUk,

% - , 4.4
100 ™ 100124k, (4.4)

a BTpAaTH €JIEKTPOEHEPrii
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2
Ad=AP_1=AP 24ﬂ%, (4.5)

max max

Jie OCTaHHIM JIpi10 sABJIIE COOOI0 3HAUEHHS T Y BITHOCHUX OJIMHUIIIX.

HasiBHiCTh BiAramy:kKeHb BIJ MaricTpaji Impu ToMy X 3HadueHH1 AUy, 10 HaHO1IbII

Tomy koedimieHT £

Biar

MICTUTBCSI B 3HAaMEHHUKY (opmynu. Bpaxosyrouu (4.4) B (4.5) 1

koediuieHTn k1 k

Biar ?

OTPUMYEMO OCTATOYHY PO3PaXYHKOBY POpMYIY:

I/H" " HeC

100 3 k

Biar

AU, 142k kyk

9

ae k.. BHU3HAdaeThCs 3rimHO 3 (2.7) abo (2.9), k

e — Y BLIIOBIIHOCTI 10 opmyi (2.5)
a6o (2.6).

[le oauH miaxiag OO0 BU3HAUEHHS BTPAT €JIEKTPUYHOI €HEprii B Mepexax HU3bKOI
Hampyru OyJjo po3risaaerbess y podOoti [6]. Y BiANOBIAHOCTI 3 3alpPONOHOBAHOIO
METOJMKOI0 BTpaTu ejekTpoeHeprii B niHii Hampyroro 0,38 kB (y % Bim Biamycky

CJIEKTPOCHEPTIi B EJICKTPUUHY MEPEIKY) BU3HAYAIOTH 32 POPMYIIOIO:

0,7k AU
—r ., (4.6)

max

AAH:

ne AU, - BTpaTh Hampyrd B PEeKUMiI MaKCUMaJIbHOTO HABAHTAXKEHHS EJICKTPUYHOT
Mepexi Big muH TII 70 HaiO1IbII BIAAAIEHOTO eleKTponpuiiMaya, %o;

k. — Koe(dilleHT, IIO BpPaXxOBy€ HEPIBHOMIPHICTb (HECUMETPIIO) PO3HOALLY
HABAHTAXKEHHSA 3a (hazaMH.

KoedirienT 301mbI1eHHST BTpAT MOTYKHOCTI €IEKTPUYHOT MEpexl 3 130JbOBAHOIO

HEUTPaJLTIO 32 HEPIBHOCTI HABAHTAXKEHb OKPEMHUX (ha3 BU3ZHAYAIOTH 32 (OPMYIIOI0:

2 2 2

L+ I+

Hec.iz 2 D
31,

ne 1y, I, Ic — cTpyMU B IPOBOJIaX BIMOBIAHUX (a3,

I, — cepe/iHe 3HAYCHHS HABAHTAXXEHHS OKPEMUX (a3.

C
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B enexTpuuHiil Mepexi 3 TIIyX0 3a3eMJICHOK HEHTPaJUII0 BUHUKAE CTPYM HYJIHOBO1

HOCIIIOBHOCTI [, TIOTPO€EHE 3HAYEHHs SKOrO0 € CTpymMoM Yy Heirpam [, =3/, ToOTO

CTPYM HYJIbOBOT'O MPOBOAY (7151 EMEKTPUYHUX MEPEX HANpPyroro Huxkye 1 kB).

Ctpy™m y HelTpasli BU3HAYAIOTh 32 (POPMYIIOO:

3

1
IN=IA+aIB+a2]C=IA—5(]B+IC)+j7(IB—IC)? 4.7)

Ze a, a* — onepaTopy MoBOPOTy BekTopa Ha 120° IpoTH TOAMHHUKOBOI CTPIJIKHK Ta 3a
TOJIMHHUKOBOIO CTPUIKOIO BiATIOBIAHO.

Y ¢opmymni (4.7) koMIIEeKCHI 3HaYeHHsI CTPpyMiB (a3 BU3HAUEHI BITHOCHO HAIPYTH
cBo€ei (a3u. Y pasi NpHUIYIICHHS OJHAKOBOTO 3HAYCHHsS Koe(diIlieHTa IOTY>KHOCTI B
KOXHIH 13 1BOX (a3, BUpa3 (4.7) 3anumaeTbCsi CIpaBeJIMBUM 1 1711 MOAYiB cTpyMiB. [lpu

IbOMY KBaJIpaT CTPyMY B HEUTpasi CTAHOBUTH:

2
I :{]A —%([B -IC)} +%(IB ~ 1=+ + 1 (I I+ 10 +1,1.).

OCKUIBKH

2 2 72, 72
IA[B+IB[C+IA[C:(]A +IB+]C) 5 (1A+[B+]C):475[026})_035(131"'[}23"'[3)3

TO

Iy =151+ 1, +12)—4,51 .

CymapHi BTpaTu MOTYKHOCTI B €JIEKTPUYHIA MEpexl 13 3a3€MJIEHOI HEHUTpaLIIo
CKJIQJAIOThCsl 3 BTpAT y KOXKHIM (a3i, a 3a HAIBHOCTI HYJIHOBOTO IMPOBOAY JI0 HHX

JI0JIATKOBO JIOJIAOTHCS BTPATH Y HYJIHOBOMY MPOBOJII:

AP =R, +1,R,+I’R.+I'R,,

ne Iy, Ry - BIATIOBITHO CTPYM Y HYJIbOBOMY IIPOBO/I i OMip HYJIOBOTO MPOBO/TY.
VY pa3i CUMETpUYHOIO HaBaHTAXXEHHS CTPyMH Yy (Qazax piBHI MK co00K0 Ta

JOPIBHIOIOTH CTPYMY MPSIMO1 OCIIITOBHOCTI:



30
1
I, :E(IA +1,+1.).
Yy IbOMY BHUIIAKY BTPATH HOTy>KHOCTi B CUMCTPHUYIHOMY p€>KI/IMi CTaHOBJIATD.

AP, =3I'R_,. (4.8)

Y HeCUMETpUYHOMY pEXKHMI BTpaTH TOTYKHOCTI OUIbIII HIX 3a YMOB

CUMETPUYHOIO PEKUMY:

AP, =3I'R(1+k1, )+ I R,.

HEC

VY HaBeseHOMy BHpasl k, - BEIMYMHA, IO XapaKTEpU3YyeE PO3XOKEHHS (Bapiallio)

da3nux cTpymiB MK cobor. KoediuieHT Bapiaiii npuOIu3HO MOXKHA BU3HAUUTH 3a

dbopmyIioro:
1 2 2 2
321 o i )i 1.
k _ 1 ~ _ $lmax ¢$h1min
v 2 ~ ’
Il kcll
1€ 1) nax(miny - MAKCUMATIbHE (MIHIMAJIBHE) 3HAUEHHS (ha3HUX CTPYMIB;

ks - BenmuuuHa, sika HaOyBae 3Ha4YC€HHS BiJ 2 10 3.

OCKUIbKM HECUMETpisi YTBOpPEHA TIJIbKU PI3HUMHU HaBaHTaXEHHSAMU (a3 0e3 3MiHH
KyTa MK CTpyMam# pi3HHX (a3, TO CTpyM y HYJIbOBOMY IMPOBOJI TAKOX 3aJIEKUTh BiJl
koe(ilieHTa Bapiaiii pa3HUX CTPYMIB 1 BEJIMUUHU CTPYMY IPSIMOI MOCIIAOBHOCTI:

I’=k]’I.

H

VY 1npoMy BHUIAAKy BTpaTH MOTYKHOCTI B Tpu(Da3HIA eNEeKTpUUYHIA Mepexi 3
HYJIbOBUM TIPOBOJIOM 3a HECUMETPUYHOIO PEXKUMY MOXKYThb OYTH BHU3HAUEHI TaKUM

YUHOM:

1415 e || (4.9)

tblexs

AP_ =3I'R

HEC (dlexs

2
1+k,1,
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®dopmyna (4.9) ekBiBasieHTHa HOPMYIIL:

2
I
AP, =3I'R,.. %Z 7‘? 1+1,5% —1,5% : (4.10)

1 ¢dlexs ¢hlexs

ExgiBanenTHuit omip B (4.10) BU3HaYaeThCA 3a HOPMYIIOHO:

IQSKB = 1?0 _+-}k}1R;5

ne R, - onip roJaoBHOI JUISHKH JiHIT Bl JUKEpea 10 IepIIoro HaBaHTaKEHHS;
k, - KoedilleHT, 110 BPaX0OBY€ XapaKTep PO3IOLITy HABAHTAKCHHs B3JJOBX JIIHI;

R, - omip IUIAHKH, yIIPOJOBXK KOO PO3MOIUIEHO HABAHTAKCHHS.
: . : 1
30KpeMa, J1j1sl pIBHOMIPHOI'O PO3IOALTY HABAHTAKEHHSA &, = 3

V pasi 3MeHIICHHS HABaHTaKEHH B1J IOYATKY JiHII 10 i KIHIA BeJn4nHa k, Oyze

MeHIa 3a 1/3, y BUnagKy 3pocTanHs — OublIIa.

3 dopmynu (4.9) BUIHO, 10 YMM OUIBLIE OMIP HYJIBOBOIO MPOBOAY, TUM OUIbILE
3pOCTaTUMYTh BTPATH IOTYXHOCTI, BUKJIMKaHI HECUMETPIEIO.

Brpatu peakTHMBHOI NOTYXKHOCTI B JIIHISIX BHU3HAYAIOTHCS AHAJOTIYHO BTpaTam
aKTUBHOI MOTY>XHOCTI. TUIbKM B LIbOMY BHIIQJIKy Yy BHILEHaBeACHI (HOPMYJIU 3aMICTh
aKTUBHOTO OMOPY MiJICTaBJISIFOTHCS 3HAUEHHS 1HIYKTUBHOTO OIOPY.

3 orany Ha (4.8) Ta (4.9) 1 32 0ogHAKOBOTrO Oomopy (a3 MOXHa OTPUMATH TaKUM
BUpa3 I KoedilieHTa 30UTbIIEHHS BTpPAT MOTYXKHOCTI B EJIEKTPUYHIA Mepexi 13

3a3E€MJICHOKO HEUTPAJLIIO:

I +12+17 R R
oo =B —C114+1,5- |-1,5-2,

cep R(b R(i)

Jie CHIBBITHOIIEHHS TIepe]] KPYTIok0 AY>KKOIO JOPIBHIOE k

Hec.13

JUISL €IEKTPUYHOI MEpexi 3
130JIbOBAHOI0 HEUTPAILIIO.
3a BIICYTHOCTI JaHUX PO CTPYMOBI HAaBaHTAXEHHS BapTO MPUHMATH:

— 11 JIHIT 3 & =1, kuec =1,13;
i)



32

— IS "IN 3 & =2, kuec =1,2.

Ry

) T . ) ) )
BigHomienHss —— mpuitMaroTh BIJIMOBIAHO JI0 TaKUX JaHUX Ta0muil 4.1.

max

Taomung 4.1
Tnax, TOL, 2000 3000 4000 5000 6000
T
T 0,46 0,52 0,60 0,72 0,77

Binnocni BTpatn enekrpoeneprii (y %) B k miniax 0,38 kB Bu3HauaroTbcs 3a

dbopmyoro:

ne AA, - BiIHOCHI BTpaTH eNeKTPOEHeprii B i-il JiHii, Bu3Ha4eHi 32 HOPMYIIOHO

(4.6);

I, - MakcHMaNbHE HABaHTA)KCHHS T'OJOBHOI AUISHKH I-1 JIHII.
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