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O.1I1. IA3YPEHKO, xaup. texH. Hayk, npod. HTY «XI1I»;
I'.I. YEPKAIIIUHA, cr. Buxi. HTY «XIII»

11010 BUSHAYEHHS BAPTOCTI EJIEKTPUYHOI EHEPT'Ti
JJIA MOBYTOBUX CITIOKUBAYIB

VY poboTi po3rimsHyTHH MexaHi3M (opMyBaHHS Tapudy Ha eISKTPHYHY CHEprilo i
MOOYTOBUX CIIOXKHBAYiB, BHSBICHI (akTopH, sKi Oe3MOCepeqHbO BILIMBAIOTH Ha PO3MIp
Tapudy, HaBeeHi JaHi 0 CIOKHBAHHIO eJIEKTPHYHOI eHepril MeIIKaHIIMH 9-THIIOBEPXOBOIO
KUTIOBOrO OYAMHKY, BH3HAa4eHO Tapu( Ha EIeKTPUYHY EHeprilo JUIl CIHOXHBAYiB 9-TH
MOBEPXOBOT0 KUTIOBOr0 OYIMHKY Ta 0OCST JOTAIliil.

Kaio4oBi cjioBa: nmoOyTOBHI CIIOXKHMBa4 €JIEKTPUYHOT €Heprii, po3apiOHuil Tapud Ha
CNICKTPUYHY EHEprifo, HOPMATHBHI TEXHOJOTIYHI BTpaTH, 3MIiHHI pO3paxyHKOBI BTpaTH,
YMOBHO HOCTIHHI BTpaTH.

Beryn. Tapud s moOyToBUX CHOXXHMBA4iB Ha €JIEKTPUYHY €HEPTito
(EE) € noramiiiaum Ta ckinamae 0,2802 rpH/KBT-TOA IS MMOMEIIKAaHb,
obOmamHaHux razoBumu  mpwiagamu, Ta 00,2154  rpH/KBTTOm  —
enekTpuaHUMU nTaMu [1]. CyTTeBa HEBiANOBIIHICTD Tapu(y EKOHOMIYHO
OOTIpYHTOBAaHOMY pIiBHIO Tpu3BeNa 10 Horo mudepeHIiamii 3a o0csroM
CHOXKMBAHHS, a caMe, 33 YMOBU CIO)KUBAHHS €JIEKTPUYHOI eHeprii Oijbie
150 kBr-rog/micsp tapud Ha EE cknanae 0,3648 rpa/kBr-rox, 6inbme 800
kBr-rog/micsaue — 0,9576 rpH/kBrrox. Jlng momemnikaHb, 00JIaTHAHUX
CIICKTPUIHUMU TUTUTaMHu, MicsuHe criokuBanHs EE Oimbrre 250 kBt-ron —
0,2802 rpu/xBt-rox, Oinbie 800 xBr-rom/micsip — 0,9576 rpu/xBrrox [1,
2].

Judepenuianiss Tapudy 3a o0cIroM CHOXHMBAaHHS HE BHUpIiMIMIA
TIUTAHHS BiJIIOBIHOCTI OCTAHHHOTO €KOHOMIYHO OOIPYHTOBAHOMY PIBHIO i,
SIK HACITIZIOK, HA CHOTOTHI 3HOB IiHIMA€ThHCS TUTAHHS 301IBIICHHS Tapudy
Ha €JIEKTPUYHY SHEepTilo ISl HACeIeHHs.

Buxonsauu 3 BullleHaBEIEHOIO METOI0 POOOTH € BU3HAYEHHS peasibHOL
Baptocti EE s HaceneHHs.

Jlis mocsirHeHHst MeTH y poOOTi Oty BUpIIIEH] HACTYITHI 3aBJaHHS:

1) PosrnsHytnii MexaHizM ¢opmyBanHs Tapudy Ha EE s
MOOYTOBHX CIIOXKHMBAYiB

2) BusBneHi ¢axTopH, siki 6e3rmocepeJHpO BIUIMBAIOTH Ha Tapud;

3) Orpumani mani o cnoxuBanHio EE Ha BBOII 9-TH MOBEpPXOBOTO
KHUTIIOBOTO OY/IMHKY;
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4) Busnaueno Ttapud na EE 1 cnoxmBadiB 9-TH HOBEpXOBOTO
KHUTIIOBOTO OY/IMHKY Ta 00CAT JOTalii.

®opmyBaHHsA Tapudy Ha eJEeKTPHYHY €Hepriio A Mo0yTOBHX
CIIO’KMBAYiB

3rinno  [3] po3npiOHmit Tapud Ha  ENEKTPUYHY ~ EHEpriio
PO3PaxOBYETHCA 3a TAKOIO (POPMYIIOHO:

ws (@

' +TM+7}I7

7}]: s 1 J
H( —Kj)
j=1

Jie i — rpymna CIOXWBaviB; j — KJIaC HANpPYTH PO3MOIUIBYHX MEpEK;
& — cepemHst ONTOBA I[iHA 3aKYNKU EJIEKTPUYHOI €HEpPrii 3 ONTOBOrO
PHHKY €JIEKTPUYHOI eHeprii Ha pO3paxyHKOBHH Micsllb; 32 PO3paxyHKaMu
HKPE nuroma Bara onToBOi WIHM B pO3JpiOHOMY Tapudi eIeKTpUIHOL
eneprii ckmagae 80 %; k; — €KOHOMiuHi KOe(illieHTH HOPMaTUBHHUX
texHonoriunux Btpar (EKHTB) EE Ha ii mepemauy uepe3 po3moaiibui
Mepexi BiAnoBimHOro kmacy wanpyr; T — Tapud Ha Tmepemauy
EIEKTPUYHOT €HEPTii PO3MOMITBYUMU MEPEKAMH j — IO KJIACy HATPYyru; T,'
— Tapu( Ha MOCTaBKY €JIEKTPUYHOI EHEPTil i-My CITOXKHBAYYy.

Tapud Ha nepenauy eneKTpUYHOI €HEPrii pPO3MOAUIBYNMHE MEpEXKaMu
Ta Tapu( Ha ITOCTABKY €JEKTPHYHOI €HEPTii i-My CIIOKUBauy BU3HAYAFOTHCS
HKPE ta ckmagarore TOpuUOYTOK — €HEpromocradajbHOl  KOMITaHii
(obnenepro).

EKHTB EE Ha BinnoBifHux Kj1acax Hanpyru (j) BioOpakaroTh 4acTKy

HOPMATMBHUX TEXHOJNOTIYHMX BTPAT €NEKTPUYHOI eHeprii (Y 44;), 1o
BH3HAYCHI 332 PO3PAXyHKOBUI IepioJ] Ha j-My KJaci Hampyrd, y o0cssi

. . E
canb0BaHOro HajxowkenHs EE Ha j-my knaci nanpyru ( £¢)

)

Kj—w 2)

HopMaTiBHI  TEXHONOTiYHI BTpaTH CKIAJAIOThCS 31  3MIHHHX
po3paxyHKOBUX BTpar eiekrpuuHoi eneprii B JIEII ta tpaHchopmaropax;
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YMOBHO-TIOCTIHHUX ~ PO3pPaxyHKOBHUX BTpaT EJIEKTPUYHOI eHeprii B
TpaHcopMmaropax Ta pO3PaXyHKOBHX BTpaTax B IHIIMX EJIEMEHTax
Mepex[4].

3MiHHI PO3paxyHKOBI BTPAaTH (A4 ) Ha j-My KIIaci HaNpyru 3alexarb
BiJl XapaKTEPUCTUK PEXHMMIB CIIOXXMBaHHS €JIEKTPUYHOI eHeprii, a came Bif
HEPIBHOMIPHOCTI Tpadika HABAHTAXKCHHS, sIKA BPAXOBYETHCS JUCIICPCIHHIM
koedinientom 30inpmieHHs BTpar EE depe3 HepiBHOMIpHICTH Tpadika
HABAHTAXEHHS B €IEMEHTAX CHCTEMH €JIEKTPOIOCTaYaHHs ( d; ), HeCUMeTpii
po3mozisy CTpyMiB 1O ()a3HUX JpOTax CUCTEMH, SIKa BPaXOBYETHCS
Koe(ilieHTOM 3017bLIEHHS BTpaT dYepe3 HEePIBHOMIPHICTH PO3MOALTY
HABAHTAXKEHH: 110 (pa3ax eIEeMEHTIB cucTeMH (ky; ) Ha J -My Kiaci Hampyru,
a TaKOX BIJ] XapaKTEPUCTHK EJIEMEHTIB CHUCTEMH EJEKTPONOCTaYaHHs Ta
XapaKTEepPUCTUK HaBaHTaXXEHHS (aKTUBHE, PEaKTHUBHE):

2
_(Rgg + Rey) - (4))
3 2
105Uy - T,

€)

od: ko
M L 1+ 1g%( )

ne Tp — KIIbKiCTh TOOMH y PO3PaxyHKOBOMY TEPIOAi; Rpy,Rey
ekBiBaneHTHUI omip BiamosimHo JIEIT ta TpancdopmaTopiB j-ro Kiacy
HalpyrH, 4; — CyMapHe neperikanus eneprii o JIEIT Ta TpancdopmaTopax
Jj -TO KJacy HampyrH; fg(¢;) — KOEQIli€HT PEaKTHBHOI TOTYXKHOCTI; Uy —
HOMIHAJIbHA HATpyra j -ro KJacy Hampyru.

YMOBHO TmocCTiiiHI BTpaTH B TpaHcopMmaTopaxX, a TaKOX IHIIHX
eleMEHTaX Mepexi 3ajJexarb BiJ XapaKTepUCTHK IIMX eJIEMEHTIB Ta
BiI0OpaxkaroTh BTpPaTH HEPOOOYOro XOJy. YMOBHO IIOCTii{HI BTpaTtu B
TpaHncgopmaropax:

110/6 n7p0.38 n7p0.38 (4)

Z Adrppygyy =Tp - ZAPHXj +Tp - ( Z API?)?(I)KJSS)']‘HTY/Y

j=6/0,38 j=1 s=1
Ae APyy; — CyMapHi 3HAuYeHHs BTPAaT MOTYKHOCTI H.X. IpyI

TpaHcopMaTopiB i-ro CTymeHs Hamnpyru 3 OJHAKOBUM IIO€IHAHHSIM
HOMIHAJIbHUX HAIPyr OOMOTOK Ta HOMIHAJIBHHUMH HampyramMu OOMOTOK
HIK40i Hanpyru 6(3) kB 1 BUIIE; 135 — KUTBKICTB TPYN TpaHC(HOPMATOPIB
1-TO CTYNEHS HAIpyTd 3 OJHAKOBMM IOEJHAHHSIM HOMIHAJBHUX HAINpyT
00MOTOK Ta HOMiHAJIBHUMH Hanpyramu Hmk4oi Hanpyru 0,38 kB i cxemoro

3€[IHaHb OOMOTOK «3ipKa-3ipKa 3 HYJIbOBHM BHBOIOMY, APL{} .. — CyMapHe
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3HAQYEHHS BTPaT NOTYKHOCTI H.X. B TpaHcpopMaTopax i-ro CTyIEHS
HaNpyTy 3 HOMIHAJLHUMH HarpyramMu ooMoTok Hrpk4doi Hampyru 0,38 kB i
CXEMOIO 3€JJHaHb OOMOTOK «3ipKa-3ipKa 3 HYIbOBHM BHBOJIOMY; kyrr,y —

KoedilieHT 301IbIIEHHS BTpaT B TpaHc(opMaTropax yepe3 HepiBHOMIPHICTH
PO3IIOAITy HAaBaHTAXXEHHS 1Mo (azax TpaHcHopMaToOpiB 3 CXEMOIO 3€JHAHBb
00MOTOK «3ipKa-3ipKa 3 HyJIbOBUM BHBOJIOM»

O0’ekT nociaimxeHHsi. Y sAKocTi 00’€KTy AOCHiKeHHS OyB
PO3TIISTHYTHH 9-TH TOBEpXOBHH KMUTIOBHH OynuHOK Ha 90 KBapTup, HIO
3HAXOMUTHCS Y M. XapKoBi, O0JlaJHAHWI Tra3oBUMH ILIMTaMH. byanHOK
OTpUMYE OKHMBJIEHHS BiIl JBOX TpaHC(OpPMATOPHOI IMOHWKYBaJIbHOI
migcranmii (TII) 6/0,4 xB. Ha mingcraniii BcTaHOBNIEHI TpaHchopMaTopu
TM 400/6 ta TM 320/6. bynunok — enuHe HaBaHTaxkeHHs TII. Jlns
CIPOIIEHHS PO3paxyHKIB mpuiiMaemo, 1o y cBow uepry TII 6/0,4 kB €
enquHuM crioxusaueM TI1 35/6 xB.

Bincrans mix TIT 35/6 1 TIT 6/0,4 xB ta mix TII 6/0,4 xB Ta mutom
posmoniicHHs OyaWHKY ckiangae BimnoBimHo 1500 m ta 120 wm. Jliwii
eIIeKTpOIepeiau BUKOHAHI aMOMiHIEBUME TIPOBOJAMH TiepepisiB 157,7 M’
ta 50 MM". CyMmapHe CIOXXUBAHHS CICKTPUYHOI €HEprii 3a o0y CKianae
524,17 xkBt-ron.

Tumnosi rpadiku OyIMHKY HaBeIeHO Ha puc. 1.

: = iZal
. i
04 - \ A
02 ot oF - - i - ]
M N # e 0 5 10 15 20 25
0 t,ron
0 5 10 15 20 25
t ron. ‘+CT¢, W 2o & —a—CToyn dam B Crpyi s C
a 6
Puc. 1 — Tumnogi rpadixu 9-Tv moBepXxoBoro OyAMHKY: a - HABAHTAKSHHST;
6 - cTpym

Buznauennss Ttapudy Ha eJeKTPUYHY e€HEprilo st 00’€KTy
nocaimkenns. KoedimieHT 30inblIeHHS BTpaT 4Yepe3 HEpPiBHOMIpPHICTh
posnoniny HaBaHTaxeHHs 1o ¢a3zax JIEIT 0,38 kB ckinamae 1,4037.

KoedimienT 30UmbIIEHHS BTpaT  EICKTPUYHOI  €Heprii  depes
HEPIBHOMIPHICTh Tpadika HABAHTAKCHHS OOYHCIIOEMO 3a HACTYITHUM
BUPA30OM:
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P -P)?.(P-P,. ®)
d=|1+ _g max ~P)"(P=Foin) | 6914
2-P [2'(Pmax_P)+(P_Pmin)

ne P,., P, P,, — BIIMOBIJIHO MaKCUMaJIbHE, CEPEITHE Ta MiHIMAIbHE
HABaHTAXKCHHS 33 PO3PaXyHKOBHI TEPio]l.

3riqHo ¢dopmynu (3) o0YMCIMMO 3MiHHI PO3PAaXYHKOBI BTpaTH
CIICKTPUYIHOI CHEprii B €JIEMEHTaX CHCTEMH EJCKTPOIIOCTaYaHHS Ha PiBHI

Hanpyru 0,38.
_0,2352- (524,17)2 -1,4037-1,69

30.38 1,05-(0,38)2 -24

YMOBHO-IIOCTIHI pO3paxyHKOBI BTPaTH:

6/0,38
Z Adrppyg, =607,2 kBrTox
j=6/0,38

HopMaTHBHI TeXHOJIOTIUHI BTpaTH eNeKTPUYHOI eHepriii Ha 2 kiaci

HaIpyTH:

AA (1+(0,62)?) = 58,32 xBrron

Adyppy =125,52 kBrrog
EKHTB EE 2 knacy Hanpyru Bu3HauaeMo 3a GopMysioro (2):
ky =024

3HavyeHHs IMOTOYHOro Tapudy obumciaroemo 3a ¢opmynono (1). Ha
moruii 2014 poxy 15’ =803,42 rpu/ MBm-200[6]; k, — 6,46 %[7]; 1 =
15,84 tpH/ MBm - 200 , T2M = 118,09 rpH/ MBm 200 , Tln = 7,3 TpH/ MBm - 200 ,
77 =36,51 rpu/ MBm - 200 [8].

Tapu¢ cxnagae Tj; =12847 rpu/kBr-roa. 3 ypaxyBaHHSIM MOJATKy Ha

JIOJIaHy BapTiCTh 1,54164 rpH/KBT-TOM.
O0’em poramiii (/J) Bu3HauaeMo sK pisHHIO MK BapticTio EE 3a
Nito9nM TapuQom ( B, ) Ta peabHUM 00IUCTIEHNM ( B, ).

B, =0,3648-524,17=191,217 rpH.
By =154164-524,17=2808,081 rpu
M =616,864 rpH

BucHoBok. TakuM 4YHHOM, 3 TPOBEICHUX PO3PAXYHKIB MOXHA
3pOOUTH HACTYITHI BUCHOBKU:
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1) Hirounii tapu¢ va EE s moOyTOBHX CIIOXKHMBaYiB 3aHIKEHUH
011 HIX B 4 pa3u MOPIBHSHO 3 EKOHOMIYHO OOIPYHTOBaHHM;

2) HudepenuitoBatn tapud Ha EE HeoOximHO He 3a 00’eMoMm Ti
CIOKMBaHHS, a 3a pexuMmamu croxuBaHHd EE KiHneBnM crnoxuBauem
(piBHOMIpHICTH CIIOXXMBaHHA Ha TPOTA3i J00M Ta CHUMETPUYHICTH
CIIOXKMBAHHS).
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CIIOCOBBI IIOCTPOEHUA DHEPI'OCBEPET'AIOIIUX
IJEKTPOMEXAHUYECKHUX CTEHAOB JJ151 UCIIBITAHUSI
JABUI'ATEJIEU BHYTPEHHEI'O CTOPAHUSA

B nmanHOM paboTe JeTaqbHO pacCMOTpPeHa MNpodJieMa MOBBIMICHUS SHEProd(YPEKTUBHOCTH
paboTa 3HEprocOEeperarInx 3JICKTPOMEXaHWICCKUX CTEHJIOB JUI HCIBITAHUM JBUrateiei
BHYTPEHHETO CropaHus. PaccMaTpMBAIOTCS METOJbI IIOBBIIICHUS 3SHEProdMHeKTHBHOCTH
paboTa HMCIBITATeNbHBIX CTEHI0B. OMUCaH METOJ MOJCPHU3AIMU HCIIBITATSIbHBIX CTECH/OB.
PaccMOTpeHbI IPUHIMIHATIBHBIE CXEMBbI 3THX MOAU(MHIUPOBAHHBIX HCIBITATCIBHBIX CTEH/IOB.
JletasibHO OMKCAH MOPUHIUI PpabOThl  MOAM(MHIHMPOBAHHBIX HCIBITATEIBHBIX CTCHJIOB.
IlpuBeeHB MOJOKHUTENBHBIC W OTPHLATEIBHBIC CTOPOHBI MOAW(HKAIMI HCIBITATEIbHBIX
crenioB. OG0CHOBaHa 3a/aya CO3/IaHNUsl MAaTEeMaTHYECKUX MOJICNICH HCIBITATeIbHBIX CTCHIIOB
JUTSL TAJIBHEHIIIETO UCCIIeIOBaHHUSI.

KawueBble cji0Ba: JBUTaTelli BHYTPEHHENO CrOpPaHUs, HCIBITATEIbHBIC CTCH]IBI,
4aCTOTHBIH MpeoOpa3oBaTeNb, FEHEPATOP C MOCTOSHHBIM MarHUTaM, aCHHXPOHHBIH TeHepaTop,
MalllHa MOCTOSIHHOTO TOKA, aCHHXPOHU3MPOBAHHBIN CHHXPOHHBIN TeHepaTop.

Brenenue. [Ipu mpou3BOACTBE U PEMOHTE JABHUTATEICH BHYTPEHHETO
cropaHusi OOJBIIOE KOJMYECTBO TOIUIMBA PACXOAYETCS Ha IIPOBEICHUE
paboT 1O pEryIupOBKE, WCIBITAHUIO, IPOBEPKE SKCILTyaTAI[HOHHBIX
XapaKTEepUCTUK JBWTAaTelIed. B TeueHHe NpPOMOKUTEIBHOTO Mepuoaa
SHEPTHUIO, MPOU3BOIUMYIO JIBUTATEISIMH BHYTPEHHETO CTOPaHHS BO BpeMs
MOJTOOHBIX UCTIBITAHUH, MPAKTUYECKU HE HCIIOIh30BaNU. JIJIs MOBBIIICHUS
3¢ (EKTUBHOCTH HCIIOIB30BAHUS TOIDIMBA MOKHO HCITONB30BATh Pa3IUUHOE
00opy/ioBaHUE, MO3BOIISIONIEE TEHEPUPOBATH YHEPTHIO B DIIEKTPHUYECKYIO
CETh MPU UCTIBITAHUAX JBUTATEIICH BHYTPCHHETO CTOPAHUS.

Hens crateu. PaccMoTperh, mNpoaHATU3UPOBaTh W CPABHUTH
Pa3TUYHBIC BAPUAHTHI TOCTPOCHUS UCIIBITATSIILHBIX CTCH/IOB.

OcHoBHBIE MaTepHAJbI UcciaenoBaHuss. COBPEMCHHBIC HCIBITATEIbHBIC
CTCH[IBI JIOJDKHBI Y/IOBJICTBOPATH TPCOOBAHUAM pETJIAaMEHTA HCIBITAHUM,
yrpaBisieMocTd U 3Heprocoepexenus.[1] CTeHn momKeH o0ecrnednBaTh
JIBa pekrMa paboOThI: XONOJHYK) H TOpSYyH0 OOKaTky. B pexume
XOJIOMTHOW OOKATKU KOJEHYATHIA Bajl JIBUTATENsI BHYTPEHHETO CrOpPaHUS
PACKPYYHBAIOT C MOMOIIBIO 3JIEKTPUUYSCKONH MAIIUHBI, 3TO HYKHO IS
MPUTUPKU BCEX IBIDKYIIUXCS JACTalie NBHUrarens. B pexume ropsyeit
00KaTKH, TOJKIIOUEHHAS K KOJICHYATOMY BaJy dJIEKTpUYCCKAs MAIIHHA,
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