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1010 BUSHAUYEHHS BAPTOCTI EJIEKTPUYHOI EHEPT'Ti
JJIA MOBYTOBUX CITIOKUBAYIB

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

Kaio4oBi cjioBa: nmoOyTOBHI CIIOXKHMBa4 €JIEKTPUYHOT €Heprii, po3apiOHuil Tapud Ha
CNICKTPUYHY EHEprifo, HOPMATHBHI TEXHOJOrIYHI BTpaTH, 3MIiHHI PO3PaxyHKOBI BTpaTH,
YMOBHO HOCTIHHI BTpaTH.

Beryn. Tapud s moOyToBHX CHOXXHMBA4iB Ha €JIEKTPUYHY €HEPTito
(EE) € noramiiiaum Ta cknamae 0,2802 rpH/KBT-TOA IS MMOMEIIKAaHb,
obOmamHaHux razoBumu  mpwiagamu, Ta 00,2154  rpH/KBTTOm  —
enexTpuaHUMU nTaMu [1]. CyTTeBa HEBiANMOBIIHICTD Tapu(y EKOHOMIYHO
OOIpyHTOBAaHOMY PIiBHIO Tpu3Bena 10 Horo mudepeHIiamii 3a o0csIroM
CHOXKMBAHHS, a caMe, 33 YMOBU CIO)KHUBAHHS €JIEKTPUYHOI eHeprii Oijbie
150 kBr-rog/micsp tapud Ha EE cknanae 0,3648 rpa/kBr-rox, 6inbme 800
kBr-rog/micsaue — 0,9576 rpH/kBrrom. 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 o00csAroM CrHOXKHMBAHHS HE BUpIMIMIA
TIUTAHHS BiJIIOBIHOCTI OCTAHHHOTO €KOHOMIYHO OOIPYHTOBAHOMY PIBHIO i,
SIK HACITIZIOK, HA CHOTOJTHI 3HOB ITiIHIMA€ETHCS TUTAHHS 301TBIICHHS Tapudy
Ha €JIEKTPUYHY SHEePTilo ISl HACeIeHHs.

Buxonsuu 3 BullleHaBeIEHOIO METOI0 POOOTH € BU3HAYEHHS peasibHOL
Baptocti EE s HaceneHHs.

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

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

2) BusiBrneHi ¢axTopH, siki 6e3rocepeIHpO BIUIMBAIOTH Ha Tapud;

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

®opmyBaHHsA Tapudy Ha eJeKTPHYHY €eHepriio i Mo0yTOBHX
CIIO’KMBAYiB

3rinno  [3] po3npiOHmit Tapud Ha  ENEKTPUYHY ~ EHEpriio
PO3PaxOBYETHCA 3a TAKOIO (POPMYIIOLO:
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Jie i — Ipymna CIOXWBayiB; j — KJIaC HANpPYTH PO3MOIUIEYHX MEpPEK;
& — cepemHst ONTOBA I[iHA 3aKYIKU EJIEKTPUYHOI €HEPrii 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 i1 mepemauy uepe3 po3moaiibui
Mepexi BiAnoBimHoro kmacy wanpyru; T — Tapud Ha Tnepemauy
EIIEKTPUYHOI €HEPTii PO3MOMIIBYUMHI MEPEKAMH j — IO KIIACy HATpPyru; T,'
— TapuQ Ha MOCTaBKY €JIEKTPUYHOI EHEPTil i-My CITOXKHBaYYy.

Tapud Ha nmepenauy eneKTpUYHOI €HEPrii pPO3MOAIIBYUMHI MEpEXKaMu
Ta Tapu( Ha ITOCTABKY €JEKTPHUYHOI HEPTii i-My CIIOKUBayy BU3HAYAFOTHCS
HKPE Tta ckmagalore TOpuUOYTOK — €HEpromocradajbHOl — KOMITaHii
(obnenepro).

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

HOPMATHBHUX TEXHOJNOTIIYHMX BTPAT €NEKTPUYHOi eHeprii (Y 44;), 1o
BH3HAYCHI 332 PO3PAaXyHKOBUI IepioJ] Ha j-My Kiaci Hampyrd, y oOcssi

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

ZAAj
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HopMaTiBHI  TEXHONOTi4HI BTpaTW CKIAJAlOThCI 31  3MIHHHX
po3paxyHKOBUX BTpar eiekrpuuHoi eneprii B JIEII ta tpaHchopmaropax;

51 ISSN 2224-0349. Bicnux HTY «XIII» . 2014. Ne 24 (1067)



YMOBHO-TIOCTIHHUX ~ PO3pPaxyHKOBUX BTpaT EJIEKTPUYHOI eHeprii B
TpaHcopmaropax Ta pO3PAXyHKOBHX BTpaTax B IHIIMX EJIEMEHTax
Mepex[4].

3MiHHI PO3paxyHKOBI BTPAaTh (A4 ) Ha j-My KIIaci Halpyru 3ajexarb
BiJl XapaKTEPUCTUK PEXHMMIB CIIOXXMBaHHS €JIEKTPUYHOI eHeprii, a came Bif
HEPIBHOMIPHOCTI Tpadika HABaHTAXKCHHS, sIKa BPAXOBYETHCS JUCIICPCIHHIM
koedimienTom 30inbmieHHs BTpar EE depe3 HepiBHOMIipHICTH Tpadika
HABAHTAXEHHS B €IEMEHTAX CHCTEMH €JIEKTPOIOCTaYaHHs ( d; ), HeCUMeTpii
posmozisy cTpyMiB 1O ()a3HUX JpOTax CUCTEMH, SIKa BPaXOBYETHCS
Koe(ilieHTOM 3017bLIEHHS BTpaT dYepe3 HEPIBHOMIPHICTh PO3MOALTY
HABAHTAXKEHH: 110 (pa3ax eIEMEHTIB cucTeMH (ky; ) Ha J -My Kiaci Hampyru,
a TaKOX BIJ] XapaKTEPUCTHK EJIEMEHTIB CHUCTEMH €JEKTPONOCTaYaHHs Ta
XapaKTEepPUCTUK HaBaHTaXXEHHS (aKTUBHE, PEaKTHBHE):

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

€)

od: ko
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ne Tp — KUIbKiCThb TOOMH y PO3PaxyHKOBOMY TEPIOAi; Rpy,Rey
ekBiBaneHTHUI omip BiamosimHo JIEIT ta TpancdopmaTopiB j-ro Kiacy
Hanpyru; 4; — cymapHe nepetikanns eneprii o JIEIT Ta Tpancdopmaropax
Jj -TO KJacy HampyTH; fg(¢;) — KOEQIli€HT PEaKTHBHOI TIOTYXKHOCTI; Uy —
HOMIHAJIbHA HATIpyra j -To KJacy Hampyru.

YMOBHO TmoCTiiiHI BTpaTH B TpaHcopMmaTopax, a TaKOX IHIIHX
eleMEHTaX Mepexi 3ajJexarb BiJ XapaKTepUCTHK IIMX eJIEMEHTIB Ta
BiIOOpakaroTh BTpPaTH HEPOOOYOro XOJy. YMOBHO IIOCTii{HI BTpaTth 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€JIHAHHSIM
HOMIHAJIbHUX HAIpyr OOMOTOK Ta HOMIHAJIBHUMH HampyramMu OOMOTOK
HIK40i Hanpyru 6(3) kB 1 BUIIE; 135 — KUTBKICTB TPYN TpaHC(HOPMATOPIiB
1-TO CTYNEHS HAIpyTd 3 OJHAKOBHM IOE€JHAHHSIM HOMIHAJBHUX HAINpyT
00MOTOK Ta HOMiHAJIBHUMH Hanpyramu Hmk4oi Harnpyru 0,38 kB i cxemoro

3€[IHaHb OOMOTOK «3ipKa-3ipKa 3 HYJIbOBHM BHBOIOM», APL{} .. — CyMapHe
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3HAQUYEHHS BTPaT NOTYKHOCTI H.X. B TpaHcpopMaTopax i-ro CTyIEHS
HaNpyry 3 HOMIHAJBLHUMH HarpyramMu oOMoTok Hrpk4doi Hampyru 0,38 kB i
CXEMOIO 3€JJHaHb OOMOTOK «3ipKa-3ipKa 3 HYJIBOBHM BHBOJOMY; kyrr/y

Koe(ilieHT 301IbIIEHHS BTpaT B TpaHc(opMmaTopax depe3 HepiBHOMIPHICTb
PO3IIOAITy HAaBaHTaXXEHHS 1Mo (a3ax TpaHcHopMaTopiB 3 CXEMOIO 3€JHAHb
00MOTOK «3ipKa-3ipKa 3 HyJIbOBUM BHBOJIOM»

O0’ekT pnociaimxeHHsi. Y sAKocTi  00’€KTy AOCHiKeHHs OyB
PO3MIISTHYTHH 9-TH TOBEpXOBHH KHUTIOBHH OynuHOK Ha 90 KBapTup, HIO
3HAXOMUThCS Y M. XapKoBi, O0JaJHAHWI Ta30BUMH IUIMTaMH. 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 HaBaHTakenHs TII. [lns
CIPOIIEHHS PO3paxyHKIB mpuiiMaemo, 1o y cBow uepry TII 6/0,4 kB €
enquauM crioxxusaueM 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 CIOXUBAHHS CICKTPUYHOI E€HEprii 3a o0y CKianae
524,17 xkBt-ron.

Tumnosi rpadiku OyIUMHKY HaBeIeHO Ha puc. 1.
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Puc. 1 — Tumnogi rpadixu 9-Tv1 MoBepXxoBoro OyAMHKY: a - HABAHTAKSHHST;
6 - cTpym

Buznauennss tapudy Ha eJeKTPUYHY e€HEprilo st 00’€KTy
nocaimkenns. KoedimieHT 30inbIIeHHS BTpaT 4Yepe3 HEpiBHOMIpPHICTh
posnoniny HaBaHTaxeHHs 1o ¢a3zax JIEIT 0,38 kB cknamae 1,4037.

KoedimienT 30imbIICHHS BTpaT  EICKTPUYHOI  €Heprii  depes
HEPIBHOMIPHICTh Tpadika HABAHTAKCHHS OOYHCIIOEMO 3a HACTYITHHM
BUPA30OM:
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P -P)? (P-P, ®)
d=1+ _g max ) _( _mm) ~1,6916
2-P [2'(Pmax_P)+(P_Pmin)

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

3riqHo ¢dopmynu (3) o0YMCIMMO 3MiHHI PO3PAaXYHKOBI BTpaTH
CIICKTPUYHOI CHEprii B €JIEMEHTAaX CHCTEMH EJICKTPOIIOCTaYaHHS Ha PiBHI

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

7038 1,05-(0,38)% - 24

YMOBHO-IIOCTIHHI pO3paxyHKOBI BTPaTH:

6/0,38
Z Adrppygy; =607,2 kBrTox
j=6/0,38

HopMaTHBHI TeXHOJIOTIUHI BTpaTH eNeKTPUYHOI eHepriii Ha 2 Kiaci

HaIpyTy:

AA (1+(0,62)°) = 58,32 xBrron

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

3HaueHHs MOTOYHOro Tapudy obumciroemo 3a dopmynoro (1). Ha
motuii 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
A =616,864 rpH

BucHoBok. TakuM 4YHHOM, 3 TPOBEICHUX pPO3PAXYHKIB MOXHA
3pOOUTH HACTYITHI BUCHOBKU:
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1) Hirounii tapud va EE i moOyToBHX CIIOXKHMBaYiB 3aHIKEHUH
OiIbII HIX B 4 pa3u MOPIBHSHO 3 EKOHOMIYHO OOIPYHTOBaHHM;

2) HudepenuitoBatn tapud Ha EE HeoOximHO He 3a 00’eMoM Ti
CIOXKMBaHHS, a 3a pexuMmamu croxuBaHHA EE KiHneBnM crnoxuBauem
(piBHOMIpHICTH CIIOXXMBaHHA Ha TPOTA3i O00M Ta CHUMETPUYHICTB
CIIOXKMBAHHA).
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