ISSN 1813-5420 EnepreTuxa: eKkoHOMiKa, TEXHOJIOTI, eK0JI0TisI

4. Zakladnyi O.0. Prohramne zabezpechennya funktsional'noho diahnostuvannya enerhoeffektyvnosti
elektromekhanichnykh system z asynkhronnymy dvyhunamy / O.O. Zakladnyi, O.M. Zakladnyi // Enerhetyka:
ekonomika, tekhnolohiyi, ekolohiya. 2011. #2. S. 102-108.

YK 621.311.001.57(063)
0.A. BAKJIAJTHOM
METOAUKA ®YHKIIMOHAJIBHOI'O JTUATHOCTUPOBAHHS DQHEPI'O®PPEKTUBHOCTHU
ACHUHXPOHHOI'O QJIEKTPOIIPUBOJIA

B crathe npuBesicHa METOMKA (PYHKIIMOHAILHOTO JUATHOCTUPOBAHUS HEProd3(h(HEKTUBHOCTH, MPOIIECCOB
JHEProMmoOTPEOJICHUsI W SHEPrOUCIIONB30BAaHMS ACHHXPOHHOTO AJICKTPONPHBOMNA, a TaKKEe pPe3yJIbTaThl
AHATUTHYECOI MPOBEPKH METOIMKH Ui ACHHXPOHHBIX JIBUTaTEICH HOBOW MPOMBIIIICHHOM cepuu SA.

KawueBble ciaoBa: 3HEProdpPeKTHBHOCTh, ACHHXPOHHBIN JIBUTATEINh, TUATHOCTHPOBAHUC, KOIPPHUIIMCHT
MIOJIE3HOTO IeHCTBHSA, KOI()(QUIIMCHT MOIITHOCTH.
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P.O. BYUHNU

BPAXYBAHHA PO3IIOALTY HOTYKHOCTI CIIOKUBAYIB
B31OBXK JIEII III{ YAC BUBHAUYEHHA PAIIIOHAJIBHUX MICI1b
BCTAHOBJIEHHS CEKHIOHYIOUYHUX KA B PO3ITOAIVIBHUX
MEPEXAX HAITPYI'OIO 10 KB

3anpornoHOBaHO MiJAXiJ WHIOAO JiHeapu3auii IUIbOBOI (YHKIIT «HEIOBIANMYCK EJNEKTPUYHOI eHeprii
CHOXXKMBayam» JUIS PO3NOAUIBHUX EJIEKTPUYHUX Mepex Hamnpyroio 10kB, skuil J03BOJMTH aHATITHYHO
BU3HAYaTH paliOHANBHI MICISl BCTAHOBJICHHS CEKI[IOHYIOYMX KOMYTAI[IHHUX amapaTiB 1 3alponoHyBaTH
pPEeKOMEHAAIIT 100 MICIb IX BCTAHOBJICHHS.

KoarouoBi cioBa: cekiioHylounii KOMyTaumiiHMW amapar, LijgpoBa (YHKIis, HEAOBIAMYCK EJIEKTPUYHOT
EHEeprii, 3aJIeXKHICTh PO3MOILTY MTOTY>KHOCTI.

Beryn. B nmanmii wac icHye MOCKOHAIME MaTeMaTHYHHH amapar, SKAH JO03BOJIIE BUPINIYBAaTH 3a7aqdy
MiBUILCHHS Ha/JIHHOCTI €JIEeKTPOIOCTAuYaHHs CIIOKHMBAYiB B PO3MOJUIBHUX EIEKTPUYHUX MEpekax Harpyroro
10 kB 3a paxyHOK BHOOpY pamioHaJbHUX MICIIb BCTAHOBJICHHS CEKIIIOHYIOUNX KoMyTalliitanx amapatis (KA) [1-
4]. Tlpore icHyroui Meromu, 30KpeMa Mero] HopMoBaHUX ¢yHkUii [1] Ta meron 30HHMX cTpykTyp [3],
JIO3BOJISIFOTh BHU3HAYATH pAalliOHAIbHI MICISI BCTaHOBJICHHS KA MeTOIOM IiEeCHpSIMOBAHOTO Iepedopy
MOJKJIMBUX MiCIlb 1X BCTAHOBJICHHS 3a 3HAYCHHSIM HAWMEHIIOTO HEIOBIAMYCKY eleKTpuuHOi eHeprii. TooTo
PO3B’SI30K ONTHUMI3aliiHOI 3a/1aui BiTHOCUTBCS A0 33j]a4 JUCKPETHOro nporpamyBaHHs. OCKUIBKH PO3MOIUIBHI
Mmepexi Hampyrowo 10 kB MaioTh ckilaHOpO3ranyKeHy AepeBONOJIOHY CTPYKTypy TO i€ IPU3BOIUTH [0
YCKJIaTHEHHSI PO3B’sI3Ky ONTHMI3alliiHOT 3a/1a4i HAaBITh i3 3aCTOCYBAHHSIM CYy4aCHOIO KOMII IOTEPHOT TEXHIKH.

Mera crarTi. 3anponoHyBaTH MiAXiA MO0 JiHeapw3amii MiTboBOI (PYHKIII «HETOBIAIMYCK €IEKTPHIHOL
EHeprii croXuBayam» IS y3arajJbHEHOI CNeKTPUYHOI Mepei MOBUIbHOI KOH(Irypamii, mo J03BOIUTH
AHANIITAYHO BU3HAYMTH PaIliOHAJBHI MiCI BCTAHOBIICHHA CEKIIOHyr0unX KA.

OcHoBHI MaTepiann AocaiTKeHHsI. 3HAYCHHS HEOBIITYCKY €IEKTPUYHOI €HEeprii CIoKuBayaM 3aJICKUTh

BiJ Miciis BcTaHoBIIeHHs KA, a 0TKe BiJl CyMapHHX MOTY)XHOCTEH Piz Ta CyMapHUX JOBXKUH LiZ JUISTHOK (30H)

SJIEKTPUYHOT Mepexi, oOMekeHnx cekuionytounMu KA. ToOro mimboBa (yHKIS HENOBIAIIYCKY €IEKTPUYHOT
eHeprii HeminiiHa. [l 11 miHEeapu3amii MOKHA CKOPHCTATHCS (QYHKILIEIO, sIKa B 3aTajIbHOMY BHIJIAII MOXe OyTH
npescraBiaeHa y Burisiai [5]:

m Ny n
k
AW =F(X;,Xp,.. X0) =8+ > 2y [ [ X; ,mpu m< Y Cy. €))
k=1 =1 k=1
IIpoTe BUKOpHCTaHHS JAHOTO MiAXOAY MPU3BOANTE PI3KOT0 3pOCTAaHHSA PO3MIPHOCTI MOZETI SIK 3a KiJTBbKICTIO
3MIHHHX, TaK 1 32 KIJIbKICTIO OOMEKEHb.

CyMmapHa NOTYXHICTh 30H eneKTpuuHOi Mepexi Py, obmexenux cexuionyiounmu KA, 3B’s3aHa 3 ix
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JIOBXXMHOIO Liz JISSIKOX0 JMCKPETHOIO 3alIekHICTI0. OTKe Ui JliHeapu3amii 1iUTb0BOT (PYHKIT «HETOBIIMTYCK

1
CrpykTypa Ta mapaMeTpu III0YHX PO3MOAUIFHHUX EJNEKTPHIHHX Mepek Hampyroro 10 kB 3maxomsarecs B

CJICKTPUYHOT eHEprii CrioKMBaYaM» HeoOXiAHO JiHeapu3ysaTu rpadik sanexnocti Py = f( Lis ).

IIUPOKOMY [iama3oHi 3HAYeHb CYMapHHX IMOTYKHOCTEH F’Z Ta IOBXKHH LZ, II0 BHUKJIHNKAE IOLUIBHICTH

mepexoay /0 BiIHOCHMX 3HAa4YeHb MapaMeTPiB EICKTPHUYHOT MEPeXi MiJ Yac aHAITHYHOTO PO3B’SI3KY
OIITUMI3aliiHOT 3a1a4i:

* P

Pizzl_zx 2
Py

* L

L, =—%, 3

== (©)

ne Py, Lis — cyMapHa MOTY)XXHICTh Ta CyMapHa AOBXHHA | -1 30HH Mepexi, sika OOMeXeHa CeKIIOHYIYNMH
KA;
Ps ., Ly — cyMapHa NOTY>KHICTb Ta CyMapHa J0BXKMHA €JIEKTPUYHOI MEPEXKi.

VY BUNaAKy BCTAHOBJICHHS B €JIEKTPUUHIN Mepexi TUIBKK OJHOrO cekuioHytrouoro KA ajst rojgoBHOT 30HH
SNIEKTPUYHOT Mepexi, sika oOMexeHa BBiIHMM BHMHKadeM Ta CeKUioHyounM KA, MoxxHa mnoOynyBaTH

. * * . . o
3anexxHocti Py = f (L) , 3MiHIOIOUM Micle Horo BcTaHOBIEHH: (puc. 1).
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Puc. 1. IJ'IIOCTpa].[lH BHU3HAYCHHA CYMApHO1 IOTY>KHOCT1 P].Z Ta JOBXHWHHU le T'OJIOBHO1 30HU CJICKTPUYIHO1

Mepexi B 3aJIKHOCTI BiJl MiCIIsl BCTAHOBJICHHSI ceKIlioHytouoro KA

Ha puc. 2 npuBeeHi 3aeXHOCTI, 10 XapaKTepH3YIOTh PO3IOALT MOTYKHOCTI B3JJOBXK EIEKTPUUHUX MEPEex,
MPEJICTABJICHUX TUIIOBUMHE MOJICIISIMY, sIKi IpUBeIeHi B [6].

3 puc. 2 BHIHO, IO ISt BCIX THITOBHX MOJICJICH MOTYXHICTh MOXKHA BBaXKaTH PIBHOMIPHO PO3MOILICHOIO IO
JoBKuHI. Taki TUIIOBI MOZENi Oy XapakTepHi i PO3MOALILHUX Mepex Hampyro 10 kB Ykpaiuu y 70-80-x
pokax XX cromitts. [Ipore, 3 posnanom CPCP, 3miHmMIacs CTpyKTypa HaBaHTaXXCHHS Ta PO3IOALUT OTYKHOCTEH
B TakKdX CJNCKTPUYHAX Mepekax, IO BHUKIUKAE HEOOXiOHICTP YTOYHCHHS XapaKTEPHCTHK HasBHHUX (a0o
OTPUMAaHHS HOBUX) y3araJbHEHUX MOJICICH.

B mam yac mMoxHa criocrepiraTi Taku BUIanku, komu posmimieHHs TIT 10/0,4xB B enexrpuuHiii Mepexi
* *
MOJKHa OXapaKTepu3yBaTH HaCTyHHUMHE 3akoHaMu Py = f(Ljy) (puc. 3):
— motyxHicTh OinpmocTi TII (crmokuBadiB) 30cepekeHa Ha IOYATKY JIiHiT;
—  motyxHicth TII (crmo>kuBadiB) piBHOMIpHO pO3MOIisIeHa IO JOBXHHI JiHii;
—  motyxHicTh OutbmocTi TII (crmokuBadiB) 30cepekeHa B KiHIII JTiHii.
VY Bumagky, konmu moTyxHicTe Outemiocti TII (crmokuBadiB) 30cepe/pkeHa HAa ITOYATKY JIiHI, BiTHOCHA

TOTYXKHICTh TIEPIIOT 30HHM XapaKTepU3yeThes 3anexHicTio Py = f(Ly) Buy:
y =k -Ink, - x+1), (4)

ze kl, k2 — eMIipuyHi KoediIlieHTH, SKi 3aJeKaTh BiJ pO3MOALTY MOTYKHOCTEH.
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Puc. 2. 3anexxHOCTI pO3MOALTY MOTYKHOCTI B3J0BXK MaricTpasi TUIIOBUX MOJENCH JIiHIH
enexkTponepeaaBanHs Nel-Ne9
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Puc. 3. BanexHocTi, 110 XapakTepu3yroTh po3mimienHs T11/10/0,4xB B enextpuyHux Mepexax

VY Bunanky, koiu notyxHicte TII (cnoxkuBauiB) piBHOMIPHO PO3NOALICHA [0 AOBXKHUHI JIHII:

y=X, (5)
a KoJu oTykHicTh Oinbimocti TII (crokuBadiB) 30cepepkeHa B KiHIII JTiHIT:
k
y=X", (6)

ne k — emnipuuHuii koeilieHT, IKU 3ae)aTh Bijl pO3NOALTY IIOTYKHOCTI B MEPEXKI.

Jns aHaniTHYHOrO pO3B’S3Ky ONTUMIi3aliiHOI 3amaui 3 MiHIMI3amii HiTbOBOT (GYHKIII HEOBINIMYCKY
CJIEKTPUYHOI eHeprii y pa3i 30CepeKCHHs CIOXKHMBAadYiB HA MOYATKy a00 B KiHII JiHII HEOOXiIHO 3amaTHCS
koedimientamu K, k, i k.

Ha puc. 4 npuseneni 3anexHocti Buay (4), sxi xapakrepusytots JIEIL, y sxux: 1 — 80% moTyXHOCTI
30cepeKeHo Ha BiTHOCHIH momxkuHi 20% Big modarky miHii; 2 — 80% MOTYKHOCTI 30cepePKeHO Ha BiJHOCHIN
noxuHi 30% Bix mouatky JiHii; 3 — 80% MOTYKHOCTI 30cepeKeHO Ha BigHOCHIN A0BxkuHI 40% BiJ movaTky
minii; 4 — 80% mnoTyXHOCTI 30cepe/pkeHO Ha BigHOCHIH nomxuHi 50% Bix mowarky Jminii. Bemmunam
koediuieHTiB y 3anexnocTi Y =K, -In(K, - X+1) amst koxKHOTO 3 BUMAIKIB HaBeAeHi y Tabmumi 1.
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Puc. 4. 3anexHocri, mo xapaktepu3yroth JIEI, y SKuX OCHOBHA MOTYKHICTh 30CEpe/PKEHA Ha X OYAaTKY
Ta6mums 1

3HaueHHS Koe]ilieHTIB kl, k2 JUIA 3aJIEKHOCTEH BUAy Y = kl . In( k2 - X +1),
sIKi 300paxkeHi Ha puc. 4

. 3HaveHHs KoeillieHTy
Ne 3aieKHOCTI Ha .
XapakTepHucTHKa 3aJIe)KHOCTI
pUCYHKY 4 k K
1 2
1 80% moty>xHOCTI Ha 20% TOBXHUHU 0,12 4000
2 80% motyxHocti Ha 30% TOBKHUHU 0,177 300
3 80% motyxHocti Ha 40% TOBKUHU 0,23 75
4 80% moty>xHOCTI Ha 50% MOBXHUHU 0,3 26

Ha puc. 5 npuBezneni 3anexnocti Buny (6), siki xapakrepusytors JIEIL, y sxux: 1 — 20% noryxHOCTI
30CcepeKeHo Ha BimHOCHIH moexkuHi 40% Bix movartky miHii; 2 — 20% MOTYXHOCTI 30CepeIKEHO Ha BiTHOCHIH
nmoexkuHi 50% Bix movartky niHil; 3 — 20% MOTYXHOCTI 30CcepeKeHO Ha BiIHOCHIN moBxuHI 60% BiJ mModaTKy
ninii; 4 — 20% TOTY>KHOCTI 30cepekeHO Ha BiTHOCHIN AoBxwuHI 70% Bix modaTky miHii. BemmuuHa koedimienra

. k . .
K y 3aJIeXHOCTI Y = X~ A7 KOXKHOTO 3 BUIIQJIKIB HaBeAeHa y Tadnumi 2.

Tabmuus 2
3nauenns koedimienta K s sanexnocreii Buny y= xK , SIKi 300pakeHi Ha PUCYHKY 5
Ne
3aJIeKHOCTI Ha XapakTepucTHKa 3aJIeKHOCTI 3HaueHHs KoeDilieHTy k
PUCYHKY 5

1 20% motyxHOocTi Ha 40% JTOBXUHU 1,8
2 20% moTyxHOCTI Ha 50% MOBKUHH 2,35
3 20% noTyx)HOCTI Ha 60% TOBKUHH 3,2
4 20% notyxHOCTI Ha 70% MOBKUHH 45
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Puc. 5. 3anexxHocri, mo xapakTepu3yrots JIEI, y SKHX OCHOBHA MOTYKHICTh 30cepekeHa Ha IX KIHII

1Z

[ToOymyBaBImIM 3aNEXKHICTE PO3MONUTY TOTYXHOCTI B3IOBXK MAriCTpalli eIeKTPUYHOI Mepexi Oymb-sKoi
. e * * . v . .
koHpirypanii PRy = f(Ljy) MoXHa BigHeCTH LeH PO3MOAIN A0 ORHOrO 3 3aKkoHiB (4)-(6), 3 ImapameTpamy,

npuBeneHuME B Tabnuipsix 1-2. BukopucroByrouu oTtpumany ¢yHkmio Y= f(X), sk P1; = f(LIZ) MOJKHA
*
CIIPOCTHTH PiBHSIHHS HEOBIAMYCKy enekTpuyHoi eneprii cnoxusadam AWy [3], Bupasusuiu ioro depes oaus

*
rnapameTp le . He JO3BOJIMTH aHAJIITUYHO BU3HAYWUTU pallOHAJIBbHI MICHA BCTAHOBJICHHS CCKIIOHYHOYHX KA i

3aMpoIOHYBATH PEKOMEHAIii MO0 MicIb iX BCTAaHOBJCHHS, sSIKi OyIyThb KOPHCHHMH OpTaHI3aIlisM, IO
3aliMarOThCS IPOSKTAMHU MEPCIICKTUBHOTO PO3BUTKY SJICKTPUIHHX MEPEXK.

BucHoBku

1. 3ampomoHoBaHO MiAXiA IMOJO JiHeapu3amii HidbOBOT (YHKIIT «HEJOBIIIYCK EJIEKTPUYHOI eHeprii
CIOXXKMBayaMy, 10 J03BOJHUTh aHAJTITUYHO BU3HAYUTH PAI[iOHAJIbHI MICISI BCTAHOBJICHHS CeKlioHyrounx KA i
3aIpONOHYBATH PEKOMEHALIIT 1010 MiCIb IX BCTAaHOBJICHHSI.

2. Tloxa3aHo, 1IO PpO3MOALT MOTYXXHOCTI CIOXKMBAuyiB B3JOBXK €JEKTPUYHOI MEpeX MOXKHa
OXapaKTepU3yBaTU 3aJKHOCTAMH BHAY: Y = X — i pPIBHOMIPHOTO DO3NOJILY CIOKHBAdiB IO JOBXKHHI

Mepexi; Y =Kk, -In(k, - X+1) —y pasi 30cepekeHHS COXKUBaYiB Ha TOYATKy Ta Y = xk — y pasi 30cepe/KeHHs

CIOXKMBAYiB B KiHI[I PO3MOJIIBHOT MEPEXKi.
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R. BUINYI
HOW TO TAKE INTO ACCOUNT THE DISTRIBUTION OF LOAD IN DISTRIBUTION LINES
10KV FOR OPTIMAL ALLOCATION OF SWITCHES
Described an approach for linearization of objective function "underdelivery of power to consumers" for
distribution power networks 10kV. A method for taking into account the load distribution along power lines is
described for several cases such as 1) uniform distribution of load; 2) concentration of load at the beginning of
the line; 3) concentration of load at the end of the line. The parameters of proposed distribution function are
estimated. The results can be used to determine analytically the optimal allocation of switches in order to reduce
the underdelivery of electric power. Also, the approach will allow developing recommendations for the process
of choosing optimal places for switch installation in power lines.
Key words: switching device, target function, underdelivery of power to consumers, power distribution.
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VK 621.311
P.A. BYIHBIN
YUYET PACHPEJEJEHUS MOIHOCTH NOTPEBUTEJEN BJ0JIb JIDI IIPU
ONPEJEJTEHUH PALIIUOHAJILHBIX MECT YCTAHOBKH CEKIIMOHUPYIOIUX KA B
PACHPEJEJUTEIBHBIX CETSIX HANIPSIDKEHUEM 10 KB
[IpemioskeHO MOAXOA TO JIMHCAPU3AlUH IEJICBOW (DYHKIMH «HETOOTIIYCK JJIEKTPHUYCCKOW HSHEPIHU
MOTPEOUTETSIM» JUISl PACHPEICIUTEIbHBIX 3JIEKTPUUECKUX cereil HanpspkeHHeM 10 kKB, KOTOpBIH IO3BOJIUT
AHAJIUTUYCCKHU OHpeL[eJ'ISITI) paIlI/IOHaJ'H)HI)Ie MECTa yCTaHOBKI/I CeKIII/IOHI/IpyIOIlII/IX KOMMyTaIlI/IOHHLIX annapaTOB nu
pa3paboTaTh pEKOMEH/IAINH 110 BEIOOPY MECT MX YCTAaHOBKH.
KaroueBble ci10Ba: CEKIMOHHMPYIOIIMI KOMMYTAl[MOHHBIA ammapar, LeneBas (QyHKLIUS, HEIOOTIYCK
3HeKTpH‘I€CKOI>'I 3Hepr1/11/1, 3aBUCHUMOCTH pacnpez[eneHI/m MOIIHOCTH.

VIK 622.276
T.O. PUHKOBA, M.IO. BACWILYEHKO, T.M. KOBTAHIOK

MATEMATHUYHA MOJEJIb HPOLHECY T'A3JI®THOI
EKCIVIYATAIUI 'EOTEPMAJIBHUX CBEP/IVIOBUH

[TpoGnema inTeHcUdikanii podouux nporeciB npu razmipTHIA eKCIUTyaTalil reoTepMabHUX CBEP/JIOBHH €
aKTyaJIbHOIO 1 B&KJIMBOI 3a/auero. Y CTaTTI MpPOaHai30BaHO 3B’3KM MK OCHOBHUMH IapaMeTpamu, sKi
XapaKkTepu3yoTh podoTy razmidra. OTpumaHi pe3ynbTaTH MOPIBHIOIOTHCS 3 JAHUMHU, 10 HABEACHI Y TeXHIUHIN
miteparypi. [Ipu neBHil ruOWHI 3aHYpeHHs 3MillyBada rasmidTta moOymoBaHi 3aJIeKHOCTI BHCOTH MigHOMY
MOBITPSTHO-BO/ISTHOI CyMIllli, ITOTYXHOCTI KOMIIpecopa 1 koedilieHTa KopucHOI Aii razmidra Bix MacoBoi 4acTKu
MOBITPST B eMyJibCii. XapakTep 3aJieKHOCTEH BiANOBiae (Ii3MYHMM YSBIEHHSIM MpO TIpolec TrasiidTHOi
eKCIUTyaTalil reoTepMalbHIX CBEP/JIOBHH.

KoarouoBi cioBa: rasmi¢t, reorepmaibHa CBEPUIOBHHA, KOE(ilieHT KOpPUCHOI il rasmidra, eHepreTudHi
XapaKTEePUCTHUKH, MaTeMaTHIHE MOJICITIOBAHHSI.

Beryn Ta mocraHoBka mpoOgaemu. Ilpomecwm, ski BimOyBaioThcs Mix 4ac Tas3mi)THOI eKcInTyaTamii
TeoTepMaIbHUX CBEP/UIOBHH, € CKJIQJHUMH Ta 6araTohakTOpHUMH. J{0CTIKEHHS X IPOIECiB HEMOXIUBO 0e3

Nel - 2013 89




