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Pedepar. PaccmarpuBaercs METON OLEHKHM CTEHNCHU CHUDKEHHUS INOTEPb aKTHMBHOW MOIIHOCTH
B JIMHHSAX JICKTpOIepenadn HanpspkeHneM 1o 1 n 6—-10 kB cucteM 2:1eKTpocHa0KEHHs IPOMBIIII-
JICHHBIX TPENNpPUATHH NpPU YCTAHOBKE Yy MOTPEOUTENS YCTPOMCTB KOMIICHCAIIMH PEAKTUBHOM
MOIITHOCTH B 3aBUCHMOCTH OT YPOBHS HampsDKEHHS, MOABEAEHHOTO K KOHACHCATOPHBIM YCTaHOB-
KaM, C Y4eTOM IU3JIEKTPHUYECKHUX MOTEph B KOHJEHcaTOpax. HampsikeHne B TOUKE TOAKIIOUECHHS
KOMIIEHCHPYIOIIETO YCTpOHCTBA U3MeHsieTcs B auana3one ot 0,95 g0 1,05 HoMuHanbHOTO Hanps-
KEHUs KoHJeHcaTopoB. Ilpu HccienoBaHuM HE y4YHTHIBAIMCH MOTEPH PEAKTHBHOW MOIIHOCTH
B JIMHHY U €€ 3apsIHas MOIIHOCT. DTO OO0YCIIOBICHO TEM, TO B DIEKTPUIECKUX CETSAX MPOMBIII-
JICHHBIX MPEIIPHUATHH B OCHOBHOM IPUMEHSIOTCA KaOeIbHbIE JUMHUM OTHOCHUTENIBHO HEOOIBIION
muHbL. [lo3TOMy BemMUYMHBI MOTPeOJICHUS M TEHEPUPOBAHUS PEAKTUBHON MOIIHOCTH JIMHHEH
JNIEKTpoNepeaayl He3HAYUTENIFHBI U HE OKa3bIBAIOT CYIIECTBEHHOTO BIMSHHS HA MOTOK PEAKTUB-
HOH MouHOCTH. [loirydeHs!l (yHKIMOHAIBHEIE 3aBUCUMOCTH, IT03BOJISIOIIIE IPON3BOINTH OLICHKY
CTENEHU CHUDXKEHMS IO0Tepb aKTHMBHOW MOIIHOCTU B JIMHMU 3JIEKTPOIEpEaud ¢ y4eTOM €€ KOH-
KPETHBIX MCXOIHBIX JaHHBIX. [Ipon3BeieH MaTeMaTU4ecKuil aHAU3 TOJIyYCHHBIX (yHKIHOHAIb-
HBIX 3aBHCUMOCTEH. BBINOIHEHO mMccnenoBanne (GyHKIHH ¢ MOMOIIBI0 NPOM3BOAHBIX. HaiineHsl
TOYKU SKCTpeMyMa (QYHKIUH, a TakKe ec WHTEPBajbl Bo3pacTaHus W yoObiBaHus. [IpoumsBeneno
rpaduyeckoe HccIenoBaHUE MOIYYSHHON (YHKIMOHAILHON 3aBHCHMOCTH. BBIICHEHO, 4TO CHH-
JKECHUE I0Teph aKTHMBHOM MOIIHOCTH 3aBUCUT OT TEXHMYECKUX I1apaMeTpOB JIMHUU U KOHJEHCa-
TOPHOW YCTaHOBKH, BEJIWYMHBI PEaKTUBHOW HArpy3KH IMOTPEOHUTENsT SIEKTPOIHEPTHH, a TaKXKe
HanpsDKEHHA, TTOABEACHHOTO K KOHJICHCATOPHOM ycTaHOBKe. [IpencTaBieHHbIe B cTaThe (QyHKIU-
OHAJIbHBIE 3aBHCUMOCTH MOTYT HCIOJB30BaThCs NMPH MPOBEICHUH IPEIBAPUTENBHBIX PacueToB,
HEOOXOOMMBIX IJISl NPUHATHS PEUICHUS MO KOMIIEHCAMM PEAKTHBHOW MOIIMHOCTH B CHCTEMax
ANIEKTPOCHA0KEHNS MTPOU3BOJICTBEHHBIX 00BEKTOB. VX ydyeT mo3BoiMT GoJjiee TOYHO OLICHHWBATH
TEXHHKO-DKOHOMHUYECKHH (D (PEKT 0T yCTAaHOBKH OaTapeil KOHJEHCATOPOB B YJIEKTPHUYECKUX CETIX
HanpspkeHueM 110 1 u 6-10 xB.
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Evaluating Degree of Active Power Losses Reduction
in the Electric Power Lines with Reactive Power Compensation

V. N. Radkevich”, M. N. Tarasova”

YBelarusian National Technical University (Minsk, Republic of Belarus)

Abstract. The paper considers evaluation procedure for the degree of active power losses reduc-
tion in the power transmission lines under 1 kV and 610 kV of the systems of electric power sup-
ply of industrial enterprises with compensating installations mounted at the side of the customer.
The capacitor installations conform to the applied voltage level and factor in dielectric losses in the
capacitors. The voltage at the compensating device terminal changes from 0.95 to 1.05 of the ca-
pacitors nominal voltage. The study did not account for reactive power losses in the line, nor did
it for its charge capacity, conditioned by relative shortness of the cable lines generally operating
in the mains of industrial enterprises. For this reason, the quantities of reactive power being con-
sumed and generated by the transmission line are negligible and do not significantly affect the
reactive power flux. The researchers obtain functional relations that allow estimating the degree of
power loss reduction in the transmission line factoring in its explicit initial data. They perform
mathematical analysis of the obtained functional relations and study the function by means of de-
rivatives. The function extremum points are found as well .as the intervals of its increment and
decrement. A graphical research of the obtained functional relation is performed. It is ascertained
that reduction of the active power losses is contingent on the line and the capacitor-installation
engineering factors, the electrical energy consumer reactive load value as well as the voltage
applied to the capacitor installation. The functional relations presented in the article can be em-
ployed in scoping calculation necessary for decision making on the reactive power compensa-
tion in systems of the industrial facilities electric power supply. Their account will allow a more
accurate estimate of technical and economic effect of the capacitor bank installation in the elect-
rical mains under 1 kV and 6-10 kV.

Keywords: electric power line, reactive power, compensation, capacitor installation, power loss
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BBeaenue

OnmHMM M3 OCHOBHBIX BOIIPOCOB, PEIIacMBIX KaK HA CTaIHU MIPOCKTUPOBAHMS,
TaKk ¥ B TpoLecce SKCITyaTaluu cucteM asnektpocHadkenus (COC) mpomblii-
JIEHHBIX OOBEKTOB, SBIISCTCS KOMIICHCAINS peakTHBHOW MomrHocTH (PM) [1, 2].
B cooTBeTcTBHE C NEHCTBYIONUMI HOPMAaTHBHBIMHU JTOKYMEHTaMH U PyKOBOJIS-
IIMMHA TEXHUYECKHUMH MaTepHrajaMi B KaueCTBE OCHOBHOI'O CPEICTBAa KOMIICH-
carmi PM Ha NPOMBINUICHHBIX MPEATNPHUATHIX CIeAyeT NPUMEHSTh CHUIOBBIC
KoHmeHcaTopsl [3, 4]. g kommneHcarmuu PM B 3IEKTpHYECKUX CETSIX OOIIero
Ha3HAUCHHsA, KaK MPaBUIIO, NPHUMEHSIOTCS KOMIUIEKTHBIE KOHJIECHCATOPHBIC
ycranoBku (KVY), cogepxaiiue moMHMMO KOHIEHCATOPOB pa3iMyHOE BCIIOMOTa-
TENBHOE AJIEKTPOOOOPYNOBAHHE: KOMMYTAIMOHHBIC W 3alIUTHBIC ammapaTsl,
pa3psAaHbIe PE3UCTOPHI, YCTPOMCTBA YIIpaBiIeHUS U T. 1. [5]. Ha mpoMBbIIIIeHHBIX
NPEANPUATUIX B MEPBYIO OYEPENb CIEIyeT HCIOoNb3oBaTh KY HampspkeHuem
no 1 xB. BricOKOBONBTHRIE KOHIEHCATOPHBIE OaTapew, KOTOPHIE BBITYCKAIOTCA
3aBOJIaMH-IIPOU3BOIUTEISIMA HA HOMUHAaJIbHOE HampsbkeHue 6,3 u 10,5 kB, mo-
T'YT MPUMEHSATHCS JIWIIb Ha MPOMBINIICHHBIX TMPEANPHATAIX C HETPEPHIBHBIM
PEXUMOM pabOTHI TP TEXHUKO-3KOHOMUYECKOM 000CHOBaHUH [4].
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Konpencaropsr o0ecrieunBaioT pa3rpy3Ky OT pPEaKTHBHBIX TOKOB BCEX dJie-
MeHToB COC oT mecTa yctaHOoBKM KVY 110 HCTOUHMKA MUTAHUS B SHEPTOCUCTEME.
[Ipu 5TOM CHUKAIOTCS MOTEPU AaKTUBHON MOIITHOCTU U DJIEKTPOIHEPTUU B JIUHU-
SIX DJIEKTPOTIepeiadn, a TaKk)Ke B CHIIOBBIX TpaHc(opMmaropax, K KOTOPBIM OHHU
MTOIKIJTFOYEHBI.

OcHoOBHAfl YacTh

B crathe uccnenoBaHo, kak BausAeT komrneHcanus PM B ceTu IpOMBIIIIICH-
HOTO TPEANPUATHS Ha OOIIKE MOTEPH aKTUBHOW MOIIHOCTU B JIMHUM 3JIEKTPO-
Mepeiayn ¢ y4eToM OMAJIEKTPUYECKHX TOTeph B KOHAeHcaropax. s aroro
paccMoTpeHa cxeMa EKTPUYECKOH CeTH, TpUBeIeHHast Ha puc. 1.

®

PY

RUATA

Puc. 1. Cxema 31eKTpHUeCcKoil ceTH: a — 0e3 KOMIEHCHPYIOIIET0 YCTPOUCTBA;
b — ¢ KOHJIeHCATOPHOI YCTaHOBKOM

Fig. 1. Power system diagram: a — without a compensating device;
b — with the capacitor installation

Jlunus snexkTponepenaur, UMermas akTuBHoe (R,;) 1 nHAYKTHBHOE (X)) co-
MIPOTHUBIICHUS, TIPUCOCIUHCHA K MHWHAM pacIipeIeTuTeIbHOT0 ycTpoiicta (PY)
TpaHc(HOPMATOPHON TMOJCTAHIMH (WMJIH PACHpPEICIUTEILHOTO MyHKTA). JIMHUS
MUTAET MOTPEOUTENSI IEKTPOIHEPTHH C peakTUBHOM Harpyskou Q. [lpu otcyT-
ctBun KY u3 nuraromeit cern (Hanpspxkernem 1o 1 kB wnm 10 (6) kB) no nuaMN
repeaaeTcsi peakTuBHas MOmHOCTh O (puc. 1a). OTMeTHM, 9TO 371eCh HE YITCHBI
MOTEePH PEaKTUBHOM MOLIHOCTH B JIMHUHU U €€ 3apsAHas MOIIHOCTb, TaK KaK OHH
HE3HAUUTEIbHBI B CBS3H C TeM, 4YTo B COC MpOMBINUICHHBIX MPEANPUAITHH, KaK
MPaBUIIO, TPUMEHSFOTCSI KaOelbHbIE JIMHUM OTHOCUTEIILHO HEOOIBIION JTHHBIL.

Ecnu x mHaM moTtpeOuTelnst 3NEKTPOIHEPTHU TOAKIIOYHTE KOHICHCATOP-
Hyl0 ycTaHoBKy CB, renepupymouryto peakTUBHYIO MOIIHOCTH Oy (puc. 1b),
10 moTpedbnsiemas u3z cetu 10 (6) kB PM yMeHBbIINTCS M COCTaBUT BETUYH-
HY (Q — O). Ilpn 3TOM CHH3UTCS peaKTHBHAs HArpy3Ka JIMHUH JICKTpoIepea-
911 U, CIIEZIOBATENHHO, TOTEPH AKTUBHON MOIIHOCTH, BEI3BAHHBIE TIPOXOXKICHIEM
10 JIMHUM PEaKTUBHOTO TOKA.

Bennunna, Ha KOTOPYIO CHIDKAIOTCS MOTEPH aKTHBHOM MOLIHOCTH B aKTHB-
HOM COTIPOTHBJICHUU JIMHUHW 3JIEKTpOIiepeayun 3a cueT npumenenus: KY, onpe-
nensieTcs mo hopmyie

0P =AP, —AP,, (D

rae AP,, AP, — notepu akTHBHOW MOIIHOCTH B JIMHHH, 00YCIIOBIICHHBIE peaK-

TUBHOM Harpy3Ko# /10 U MOCJI€ BKJIIOUYEHHS] KOMIIEHCUPYIOIETO YCTPOIMCTBA CO-
OTBETCTBCHHO, KBT.
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®opmyina (1) MOKeT OBITH IPEACTABICHA B CICAYIOIIEM BHIC:

2 _ 2
3P, :%Rn 102 - @=0)° UzQ“) R, 107, ()

rae R, — aKTHBHOE CONpOTHBIEHHE OAHOW (haspl nmuHMH, OM; O — peakTUBHAS
Harpyska MoTpeOUTeNsl, MUTAIOUIETOCs MO JHUHUH, KBap; O, — MomHocTh KY
B KOHII€ JMHUH, KBap; U — neHCTBUTENBbHOE HANpPsDKEHUE JIMHUU 3JIEKTpoIle-
penauu, kB.

[Tocne npeoOpazopanus (2) momyInm

8P, = (200, —Qf)%-10‘3- 3)

Kak BUIHO U3 BbIPAKCHUA (3), 6Pn HMCCT IIOJIOKHUTCIIBHOC 3HAYCHHC

(T. €. HOTEpUM MOIIHOCTH CHMKAIOTCA) TONBKO IIpU yciaoBuu 200, > Qlf.
B ocranbhbix ciaydasx 0P, <0.

B pacuerax cienyer yuuteiBaTh, 4To B camux KV Takike MMEIOT MECTO TO-
TEepU aKTUBHOW MOIIHOCTH. B 3TOM cilydae BelUYMHA, Ha KOTOPYIO CHIKAIOTCS
MOTEpY aKTUBHOW MOITHOCTHU B JIMHHUHU DJIEKTPONIEPEIAYH MPH KOMITCHCAITUH pe-
AKTUBHOU MOIITHOCTH, OTIPEACIIACTCS 110 BRIPAKEHHUIO [6]

R, .
3P, = (200, —Qf)UT-IO } — kO (4)

HOM

rae ki, — ylIeIbHbIEe OTEPH aKTUBHON MOIIHOCTH B KOMIIEHCHPYIOIIUX YCTPO¥i-
cTBax, KBT/kBap.
PeakTHBHYIO MOIIHOCTH TOTPEOUTENST IEKTPOIHEPTHH, MEPEaaBaeMyIo 0
nuHuM 10 BiodyeHus KY, npencraBum kak
U2
O=—omv, (%)
X

H

rae X, — peakTHBHOE CONPOTHBIECHHE HArpy3ku, KOM.

Momisaocts, TeHepupyemass KV, 3aBHCHT OT BeNIWYMHBI IOJBEACHHOTO
HanpsokeHus. HomuuameHas MomHOCTE KY O, TeHepupyercs TOJBKO IIPH
YCIIOBUH, YTO B TOYKE €€ MOJKIIOYCHHS HaNpsKEHHE JNIEeKTpudeckor cetn U
paBHO HOMHUHAJIbHOMY HampsbkeHHIO KY Uy [Ipu QaxTudeckux 3HaueHHAX
HanpsokeHus U, oTaudaromuxcst 0T Uy, MOIITHOCTE KY cocTaBut [7]

U2
Q]( = QKH % (6)
3anumeM (4) ¢ yuetom popmy (5) u (6)
2
U’ U’ U* ) R, . U’
oF, = 2zQ.<H Uz —| O Uz F-IO —kKyQKHWOM- (N
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Bripaxxenue (7) mpeacTaBuM B BUIE

U4 QKH 2 U4 Rn -3 U2
8Pn: 2? > _QKH U4 U210 _kKyQKHUT' (8)

BrimoranM nanpHeHHIe mpeoOpa3oBaHus paccMaTpUBaeMON 3aBUCUIMOCTH:

U Qu 2 U 5 U
OP, = 2X 2 -0 e R, 107 -k O, o 9)
U2 Uz QKH -3 U2
6Pﬂ = 2QKH U2 X _QKH U2 U2 RJ'I 10 _kKyQKH U2 \ (10)

B pesynbrare momyuum cienyroouryto GopMmylly A pacdera CTeeHH CHH-
YKEHHS IOTEph AKTUBHOM MOILTHOCTH B JINHUM AJIEKTPOIIEpeiadl IpH YCTaHOBKE
y IOTPeOUTENS] KOMIEHCUPYIOLIETO YCTPOMCTBA:

2
5R,=sz%¢- ;é-—f%i-Rndo4—kw . (11)
HOM H HOM

Bripaxenne (11) mo3BosiseT nMcciaenoBaTh 3aBUCHUMOCTh BEITUYHHBI OP; OT
BXOJIAIINX B HEe NMEpEeMEHHBIX. B cTaThe paccMaTpuBaeTCs BIMSHUE BEIMYU-
Hbl HaNpsDKEHUS JJICKTPUYCCKOW CETH Ha CHHIKCHHE TOTEPh MOIIHOCTH B JIH-
HUW DJICKTPOIIEPEaaur ¢ yUETOM NHIICKTPUUCCKUX IMOTEPh B KOHICHCATOpAX.
[Ipu »TOM mpemmoiaracTcs, 9TO 3HAUYCHUE HAIMPSIKCHUS 3a1aeTCS TTUTAIOIIIM
CHJIOBBIM TpaHCGHOPMATOPOM M HE3HAYNTEIHHO U3MEHSICTCS 110 JUTHHE JTMHUH.

JeicTBUTENPHOE HAMpsDKEHHE, MOoABeAeHHOe K 3axkumam KV, MoxHO
MPEJICTaBUTh KaK

U= U, (12)

rzie oL — KO3(pPUINUEHT, TTOKA3hIBAIOIIHIA, BO CKOJBKO pa3 (pakTuieckoe 3HaUCHUE
HaMpPsDKEeHUS 0TH4aeTcs oT Ulyg,,.

[IpeanpusatusiMu >IEKTPOTEXHUYECKON TPOMBIIIICHHOCTH KOHICHCATOPHI Ha
HanpspkeHUW J1o 1 kB BeIMyckarTcs ¢ pasHbIMH 3HAYeHUAMU Uy, (220, 230,
380, 400, 415 B u 1. n.). Ilpn mpoekTupoBaHWH, KaK MPaBUIIO, BEIOMPAIOTCS
komiuiekTHbie KY, y koTopbix Uyo, paBHO HOMHUHAJIBHOMY HAaNpPSKEHUIO CETH.
B 10 %e Bpems KY BKIIOYAIOTCS B pa3HBIX TOYKAX CETH, B KOTOPBIX (haKTHUe-
cKoe HampstkeHue U MOXET OTIMYaThCcs OT HOMHUHANBHOTO 3HAYCHUS H3-32
W3MEHEHUS TTOTEPh HAMNPSIKCHHS B DJIIEMEHTAX CUCTEMBI AJICKTPOCHAOKEHUS TTPH
HEPOBHOM TrpaHKe FIEKTPUIECKON Harpy3KH.

K cern nampsoxkenuem g0 1 kB MOAKIIOYAOTCA OCBETUTENIbHBIE M CHIIO-
BBIE AJIEKTPONIPUEMHHKH, JIJIsI KOTOPBIX HOPMHUPYETCS yCTAaHOBHBIIEECS OTKIIO-
HeHHe HampspkeHus dU, OT HOMHHAIBHOrO 3HadeHus. HopmanbHo nomyc-

THMBIC 3HauYeHMs OU, Ha BBIBOJAX NPUEMHHKOB OSJICKTPUYCCKOH OHEPruu

paBubl £5 % [8]. Takum 00pa3om, MpH OJUHAKOBBIX HOMHHAIBHBIX HampsbKe-
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Husx KY u snextpuueckoil cetdt Ko3(GGHUIHUEHT oL MOXHO pPaccMaTpUBaTh Kak
BCIIOMOTATENbHbIM MapaMeTp KauecTBa 3JIEKTPO3HEPrHH, KOTOPHIH B HOpMallb-
HOM pexumMe umeet 3HadeHus ot 0,95 mo 1,05.

B cerax 6-10 xB npoMbIneHHBIX NPEANPUATHH B HOPMAJIBHBIX YCIOBUSAX
SKCIUTyaTallud HaNpsHDKEHUE MOXKET M3MEHSThCS B mpenenax =5 % oT HOMU-
HaJILHOTO 3HaueHus1. B To ke Bpems B Hux npumensiorces KY ¢ xkonaeHcaropa-
MH, UMCIOIMMHM HOMHHAJIbHBIE Hampspkerwms 6,3 u 10,5 kB. CremoBaTenbHO,
B BBICOKOBOJIBTHBIX JIEKTpOycTaHOBKax koadduuument o = 0,95-1,00.

3anwmmem Boeipakenue (11) ¢ yaetom (12):

2 .
8P =Q, o’ 7_% R,107 —k, |. (13)

Uccnenyem dynkimio (13) ¢ momoripio npou3Boanbix [9]. Havinem ee Touku
JKCTpEMyMa, a TakKe HWHTEPBAIBl BO3pacTaHUs u YyObIBaHUS, mpoaudde-

peHImpoBaB OP, MO0 OCHOBAHHUIO O

i—UQ% R,107 =k, |. (14)

H HOM

8P =20, a

[IponsBoaHasi mpeacTaBiseTr COOOW JIMHEHHYIO (QYHKIMIO, PaBHYIO HYIIO
mpu o = 0. OTa Touka pa30MBacT BCIO 00JIACTh ONPEIACIICHUS TaHHOUW (YHKIMH
Ha aBa mHTepBana: (—o, 0) u (0, o). 3HaKH MPOW3BOMHON CIIEBa U CIpaBa OT
KPUTHYECKOH ToUkH o, = () OTMEUEHBI Ha puC. 2.

—0._ 0 / 0

Puc. 2. K uccrnenoBanuro 3Haka IpoOU3BOAHON

Fig. 2. To examination of the derivative sign

OueBuIHO, UTO TOYKA O = () ABILETCS TOUKOH MUHMMYMa (PYHKIIUU, KOTOpas
yObIBaeT Ha mHTEepBaie (—o ..., 0) u Bo3pacraet Ha uHTepBaie (0, ... ©).

Breimmonmnum rpaduyeckoe uccienoBaHue MOMydeHHOH 3aBucumoctu (13).
OYHKIUS TPEICTABISIET cOO0H mapaboiry, BETBH KOTOPOH HAINpaBlIEHBI BBEPX,
a BeplIMHA HaxoAuTCs B Touke MuHuMmymMma ¢yHkmuu (0, 0). Bmecte ¢ Tem mpu
aHanmu3e rpadudeckoro mzoopaxenus Gynkmuu (13) cremyer yduTHIBaThH IBa
(hakTopa, OrpaHMINBAOIINX 001aCTh 3HAYCHHH apryMmenTa ¢pyHknuu o [10]:

e B COOTBETCTBHM C (PU3UUECKUM CMBICIIOM TapaMmerpa o o0JIacTh ero
OTIpeJIeICHIS BKITIOUACT B CeOsI TUIITL HEOTpHUIaTeNIbHBIE unciia (o > 0);

e COTNIACHO TpPeOOBaHUSAM, TMPEIBABISIEMBIM K I[apaMeTrpaM KadecTBa
ANIEKTPUIECKON SHEPTUU, B YaCTHOCTU B OTHOIICHUU MPEACTHHO JIOMYCTHMBIX
OTKJIOHCHHUH HAIPSDKEHHS OT HOMUHAIBHOTO 3HAYeHUs, KO3 QUITUEHT o JomKeH
MIpUHAIIeKATh TpoMexyTKy [0,95; 1,05].
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IToctpoenne rpaduka ¢yaxkmmm (13) ¢ ydeTroM Bcex HajgaraeMbIx Ha
apryMeHT (YHKIMHA OTPAHWYEHHWH MO3BOJISIET HATIISIIHO IMPOWJLTIOCTPHPOBATH
OTBET Ha BOINPOC, BO3pPACTACT MJIM YOBIBAET BEIMYMHA CHWKCHUS TIOTEPb
AKTUBHOW MOIIHOCTH B JIMHUH 3JIEKTpONepeaadr Mpy KOMIICHCAIIUN PEaKTHUBHON
MOIHOCTA ¢ y4deToM morephb B KY mpM u3MEHEHWH HAINpsDKEHUS CETH B
HOPMUPYEMBIX rpanuniax: =5 % ot BeauuauHbl Uy

I[Ipu o = 1, 1. e. npu noasenenHoM K KY HampspkeHWUH, paBHOM HOMH-
HabHOMY, (hOpMyJia JJIsi pacyeTa BETUYMHBI CHH)KEHHUS MOTEPh MOITHOCTH Py
B JIuHUM Npu ycraHoBke KY umeer Buj

2 QI(H -3
SR'IH:QKH ?_UT Rnlo _klcy : (15)

C yuetom (15) dopmyiy (13) mpeacraBum kak
3P, =0’dP,,. (16)

OueBupHO, uto Tipu a0 = 1 st KY oOecnieunBaeTcsi Hanbosiee paluoHa b-
HBI PEXUM M0 HarpsbkeHuto. [losToMy OyneM paccMaTpuBaTh €ro B KauyeCTBE
0a30BOTO TP OIEHKE CTENEeHW W3MEHEHHs ITOTePh MOIMHOCTH TPH YCTaHOBKE
B AJIEKTPUUECKOU CETH MpoMbIuieHHoro npeanpustust KY. Torga oTHocuTens-
HOE€ CHI)KEHHUE MOTepbh AKTUBHON MOIMHOCTU B JIMHUM DJICKTPONEpENaddl MpHU
Hcroyp3oBannn KY

P,

3P, (o) = =o’. (17)

JIH

Ioctpoum rpaduk ¢ynkouu (17) u oToOpa3uM Ha HEM TpaHMLBI JOITyC-
TUMOH O00JIaCTH OIpeeNeHs IapaMeTpa O B COOTBETCTBHU C YKa3aHHBIMH
BBIILIE OTPAHUYCHUSIMH, HaKJIaIbIBAEMBIMHU Ha 3TOT HapameTp (puc. 3).

.| \

1,02507——————{
1,0000
00025 o o e e

’ N

N e

(U 0,950,95001,b85

Puc. 3. Ipaduk 3aucHMocTH 8P, (o) = o

Fig. 3. Dependence diagram 8P,(o) = o



B. H. Paokesuu, M. H. Tapacosa
12 OI1ieHKa CTENICHU CHI)KEHHS IOTEPh AKTUBHON MOITHOCTH B JIMHUSAX JJICKTPOTICPEIaYH. . .

U3 rpaduka puc. 3 BUIHO, YTO (PYHKIMOHATBHAS 3aBHCHMOCTH IPEJICTAB-
JeT COOOW 4YacTh TpPaBOM BETBH MapaOoJbl, OTPaHUYEHHYIO aCUMITOTAMHU
0=0,95 u o=1,05. Bemmunna OP, (o) BO3pacTacT Ha HOPMUPYEMOM HHTEp-

Base 3HaueHuil o. HauGonbiniee Bo3MOXXHOe 3HaueHue OFP  —— (yHKIUS
npuHUMaeT npu o = 1,05, a Haumenpmee dP, . npu o =0,95:
QKH -
8P, =1,05°0,, ~ |k 107 —k,, [=1,0258P,; . (18)
8P =0,950 2 L |p 07—k |=0,90255P (19)
amin T Y9 KH X U2 1 ky |~ V2 JIH*

OtHOCUTEIIbHEIE MAaKCUMAJIbHOS ¥ MUHHUMAJIBHOE 3HAUCHHS BCIMYUHBI CHU-
KCHUSA TOTEPh MOITHOCTH B JIMHUU JJICKTPOIIEPEAaYN COOTBETCTBCHHO pPaBHBI:

0P, () =1,025; (20)

8P, (a0),;, =0,9025. Q1)

N3 dhopmyin (17), (20) u (21) cieayer, 4TO IpU YBEIUUYCHUHU MOABEACHHOTO

Hanpsokenus U Ha 5 % 3Hadenne OP, no orHomenmio k OP_ Bospacraer Ha

2,5 %, a npu cHmwkenun U Ha 5 % ymeHnbiiaercsa Ha 9,75 %. [lpenensHo nomy-
CTUMOE MOHMXEHHE HAIPSDKEHUS MPUBOJUT K CYIIECTBEHHOMY YMEHBIIECHHUIO
OP, (o), B TO BpeMs Kak IOBBILICHHE HAIPSDKCHUS B JOIYCTHMBIX Hpeaenax

HE3HAYNTEIHHO BIMAECT HA OTHOCHUTEIIbHOE CHIDKEHHE I[OTepPh aKTHBHOM
MOIIHOCTH B JIMHUU DJIEKTpOTIepeaayn.

[Tony4yeHHble 3aBUCUMOCTH MOTYT HCIIOJNB30BAaTHCA ISl OLECHKU CTEICHU
CHIDKEHHUS TIOTEePh aKTHBHON MOIIHOCTH NMPH MPUMEHEHWH KOMIICHCHPYIOIUX
YCTPOMCTB B CUCTEMAX 3JICKTPOCHAOKESHHS MTPOMBIIIUICHHBIX MPEATIPUSITHIA.

BbIBO/IbI

1. TTomydens! GyHKIMOHATHHBIC 3aBUCUMOCTH TSI OIEHKH CTEIICHH CHIDKE-
HUS TOTE€Ph aKTUBHON MOIIHOCTH B JMHUSIX JJIEKTpONepenadd MpU KOMIICHCA-
MM PEAKTUBHON MOITHOCTH MOTPEOUTENS B 3aBUCHMOCTH OT YPOBHS HAIpsDKe-
HUS, TIOJIBEICHHOTO K KOHJCHCATOPHBIM YCTAHOBKAaM, C yUETOM JUAJEKTpHUYE-
CKHX TIOTEPh B KOHIEHCATOPaX.

2. IIpou3BeieH MaTeMaTHYCCKUI aHATTN3 TIOMYYSHHBIX (PYHKIIMOHATBHBIX 3a-
BUCHMOCTEH, KOTOPBIE MOTYT UCIIOJIb30BATHCS MPHU MPUHITUH PEIICHUHN 110 KOM-
TIEHCAIIUA PEAKTUBHOW MOIIHOCTH B CHCTEMaX JJICKTPOCHAOKEHHS IPOU3BOII-
CTBEHHBIX 0OBEKTOB.
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