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Binnuyoxi micoxi enexmpuuni mepesici

Beryn. Bigomo, mo gepes ckIamHICTh MICBKUX elneKTpruaHux mepex (MEM)
10(6) kB, icToTHO HepiBHOMIpHHMI rpadik BIAMYCKY €IEKTPOCHEPrii CIOKHBayaM,
BEJIMKY KUIBKICTh MEPEMUKaHb, 1110 BUKOHYIOTHCS JJI MIATPUMAHHS iX poOoTOCHpO-
MOKHOCTI Ta 3abe3meueHHs1 Oe3mepepBHOrO >KHBJICHHS CIOXKHUBAdiB, BH3HAYCHHS
BTPAT €JICKTPOCHEPTil y TAaKUX MEPEKax € JOCTATHHO CKJIAAHOI0 3amadero [1-3]. VY
3araJbHOMY BUIJISIII OalaHCOBI BTPATH €JIEKTPOEHEPTii Y PO3MOAUIBHUX €JIeKTpUY-
HUX MepeXax MOXXYTh OyTH TOJaHI y BWIJISAI JBOX CKJIAJOBHX TEXHIYHOI Ta KO-
mepuiiiHoi [4]. TIpu mpomy, TexXHIYHA CKIIAZOBa BTPAT €JEKTPOSHEprii Moxe OyTH
o0YHCIIeHa 3 TOYHICTIO, IO MIJJAE€ThCS aHAI3y 1 BU3HAYAETHCS MOXHMOKOI METOIIB
PO3paxyHKy, NPUUHATAMH MPUMYIICHHAMH, a TaKOX BIAMOBIIHICTIO Ta HAJIMHICTIO
iHpopmariitHoro 3abe3neueHHs [5]. KomepriiiHa ckiiagoBa BTpar, BPaXxOBYHOUH ii
CYTHICTb, MOK€ OyTH OIlIHEHA JOCUTh NMPpUOIM3HO. Bu3HAUMTH 11 MOXIIMBO 3 OajlaHCy
enekTpoeneprii. s nporo HeoOXiIHO po3paxyBaTH 3HAYEHHS TEXHIYHOI CKJIAaI0BOI
BTpAT 3a 3BITHUI Mepio, 00UYHCIIeHe 3 TPUUHATHOIO TOYHICTIO.

BpaxoByroun nocsin ekcruryaraiii MEM, Mo)KHa CTBEp/IXKYBaTH, 110 OJIHIEIO
3 IPUYMH TiABHINEHUX TEeXHOJOTriyHUX BUTpaT enekrpoeHeprii (TBE) e Hu3bkwmii
PIBEHBb CIIOCTEPEKHOCTI MEPEeXk Ta HEHaJeXXHa SAKICTh OOJIKYy enekTpoeHeprii. Oc-
TaHHE TPU3BOJIUTH TAKOXK J0 HEOOIPYHTOBAHO-BUCOKHMX KOMEpIiHUX BTpart [2]. Pa-
30M 3 THUM, BIIOCKOHAJIEHHS 00Ky enekTpoeHeprii nusixom BrnpoBamkeHHss ACKOE
CTUKAEThCA 3 PAAOM TpoOJieM: BiJl HEHAIEKHOro (iHAHCYBaHHsI, JIO BIJCYTHOCTI

€IMHOI KOHIIEMIIi PO3BUTKY Ta METOJUYHOTO 3a0e3meueHHs. Ko cTpyKTypa 3a1aq



ta nokazHuku epektuBHOCTI ACKOE 11 MICBKHX €eKTPOMEPEK € BEITUKOIO MipOIO
BU3HAYCHI, TO mNHUTaHHSA iHGOpMAItHOTO 3a0e3nedeHHs, HEOOXITHOTO  JUIs
PO3B’ sI3aHHS NIOCTABIICHUX 3a]1a4 MPAKTUIHO HE JTOCII[KYBaTUCS.

Opniero 3 ocHoBHuX 3anad ACKOE € anami3 ta ontumizaiisi CTpyKTypH 6a-
naHciB enekTpoeHeprii B MEM, 1, TakuM 4iHOM, MiABUIIEHHS €()eKTUBHOCTI poOOTH
SHEPreTHYHUX MIAMPUEMCTB, Y TOMY YHUCII, 32 PaXyHOK 3MEHIIICHHS BEJIMYUHU BTPAT
€JIEKTPOCHEPrii y BIacHUX Mepexax. OOIpyHTYBaHHS MPHUIYIIEHb Ta BUOIP METO/IB
po3paxyHKy miis po3B’ si3aHHs okpemux 3amady ACKOE BUKOHY€THCS, TOJOBHUM YH-
HOM, BUXOJSIUM 3 XapaKTEPUCTUK HasBHOTO iH(popMaliiHOro 3abesnedeHHs. Takum
YIHOM, HassBHUM 0OCAT 1 AKICTh JaHHUX MPO CTaH Ta pexumu podotu MEM e BusHa-
qanbHUM (pakTopoM st 3a0e3meueHHsT HalIeKHOT aJeKBaTHOCTI pe3yNbTaTiB po3pa-
XYHKY BTpaT €JIeKTPOEHEeprii B HHUX 1, BIAMOBIIHO, PO3POOJIEHHS 3aXOJiB IIOAO iX
3meHmieHHs. OTxe, TOCTiKEHHs, 1[0 CKepOBaHi Ha 3a0e3nedyeHHs HeoO0X1JHOT MIpU
aJICKBATHOCTI Ta TOYHOCTI PE3yJIbTaTiB BU3HAUYCHHS CKIIAJIOBUX BTPAT €IEKTPOCHEPTii
B MEM € akTyasnbHUMH.

Mertorw naHoi poOOTH € TOCHIIKEHHS BIUIMBY TOYHOCTI, IIOBHOTH BHXIJTHHX
JaHUX Ta MEPIOJUYHOCTI X OHOBJICHHS HA TOYHICTh PE3YJbTATIB PO3PAXYHKY
TEXHIYHHUX BTpaT ejekTpoeHeprii B MEM, a Takox ¢opmyBaHHS BIJMOBIAHUX BUMOT
10 1HGOpMaIIfHOTO 3a0e3MeYeHHs.

HatypHi excnmepyMMeHTH 3 aHadi3y 0aJaHCOBHMX BTPAT eJEeKTPOCHeprii.
Jlns BU3HA4YEHHsSI BIUIMBY XapaKTEpHUCTHK 1HGOpMaliiHOro 3a0e3leueHHs Ha
TOYHICTh BU3HAUYCHHS TEXHIYHUX BTpaT enekTpoeHeprii B MEM Ha 6a3i Binnumpkux
MICBKHX Mepex OyJi0 MPOBENEHO psi HATypHUX EKCIIEPUMEHTIB 32 YMOBAMH SIKUX
s okpemux pparmenTiB MEM 10 kB 6y1no 3a6e3neueHo MoBHY iX CIIOCTEPEIKHICTb.
JIJIsE IbOTO 3aCTOCOBYBAJIKMCS MIiKpOMPOIIECOpHi 3acobu 00iky (kimac TouHocti 0.1),
1o 3ade3neuyBain (ikcallito, IK 3HaYCHHS HaIXOKCHHS/BIAMYCKY €JIECKTPOCHEPTil,
Tak 1 miBroguHHoro rpadiky 3a nepiox T. Ins pizHux ¢igepiB kaOeIbHUX JiHIN
nepiog T cranoBuB 10-11 116, OCKIIBKY MPOTITOM O1IBIIOTO TEPMiHY HE BIaBaOCS
MIATPUMYBATH HE3MIHHICTD 1X CXEMH.

[IpoTsirom dacy mpoBeJeHHSI €KCIIEPUMEHTY JIYMIIBHIKOM Ha TOJIOBHIN T1JIS-



HI (igepiB ¢ikcyBaBcs rpadik HAIXOMKEHHS €NEeKTPOCHEPTii, a JYUIbHUKAMH, 110
BcranoBieHi Ha TII 10/0,4xB — rpadik ii Biamycky cnoxuBauam. [Ipu npomy Oyio
obpaHo ¢iaepu, mo 3ade3nedyBaiy nepeaavy eaeKTpPOeHeprii K MPOMUCIOBUM, TaKk
1 KOMYHaJIbHO-TTOOYTOBUM CITO’KHMBaYaM.

B pesynbprari 6anaHcyBaHHS IMIBrOJAMHHUX IOKa3iB JIYMJIBHUKIB, IO BCTa-
HOBJIEHI Ha kuBWIbHIN mifacTanmii Ta TI1-10/0,4kxB, Busnauamucs rpadiku 6aaHco-
BUX BTpaT aKTUBHOI Ta PEAKTHUBHOI MOTY>KHOCTI y TIOBHICTIO CIIOCTEPEXKHINA MEpexi 3
nuckpetHicTio 0,5rox. [Tpuknan Takoro rpadiky mogaHo Ha puc. 1.

st posrasigyBaHoro ¢parmenty MEM GanaHcoBi BTpaTw KOJHMBAIOTHCS Y
mesxax 1,5-2,5%Bin BimmymeHoi enekTpoeHeprii. IX 3HaYeHHs BUKOPHCTOBYBAIOCH

SK eTaJOHHE sl IEpeBIPKU €(heKTUBHOCTI METO/11B BU3HAYEHHS TEXHIYHUX BTPAT.

IpachiyHe npeacTaBneHHs 6anaHcCOBUX BTPAT NOTYXXHOCTI
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Puc. 1 —Ilpuknax rpadixy 3miHu OaJaHCOBUX BTpaT NOTYKkHOCTI y MEM

AHaxi3 BIJIMBY iHGopMauniiiHOro 3a0e3neyeHHss Ha e(eKTHBHICTb Me-
TOJIB BU3HAUEHHS BTPAT ejleKTpoeHeprii. HaiiGinbm cnabkumMu MIiCHSIMH CXE€MO-
TEXHIYHUX METOJIIB BU3HAUEHHS BTPAT €JIEKTPOEHEPrii, HANPHUKIaa, HA OCHOBI METO-

Iy CEepelHIX HaBaHTAXKEHb, € BU3HAYCHHs BTPAT MOTYKHOCTI APy Ta xoedimieHTa

(dopmu rpadika Biamycky enekTpoeHeprii K,. 3HayeHHs LUX MapaMeTpiB iCTOTHO 3a-
JIeXKaTh BiJl HAABHOTO iH(MOpMaIiitHOTO 3a0e3nedyeHHs. Pe3ynbratu 1ociipKeHHs io-

ro BIUIMBY Ha pe3yJbTaTH PO3PAXyHKY TEXHIYHUX BTPAT €JEKTPOEHEPrii MOJaHO B



tabi. 1.3a pe3ynpTaTaMu HAMIUY€HO LIUTSIXU MiABUIIEHHS TOYHOCTI PE3yJIbTaTIB.

3 HaBeneHOTO B Tabu. 1 BUAHO, 1110 y BUNAJAKY BUKOHAHHS PO3PAXyHKY 3a Me-
TOJIOM CEpeJHIX HaBaHTaXeHb He Marouu iHdopmalli npo rpadik HaAXOMHKEHHS
eJIeKTpoeHeprii (I mpuiMaroYu HOTO THUIIOBUM), a TaKOX KOe(DIlliEHTH 3aBaHTa)KCHHS
tparcopmatopis TI1-10/0,4 kB (i mpuitmMarous mpONOPIIHHUN PO3MO/ILI), CIO-
CTEpIra€eThCs ICTOTHE 3aHIKEHHS po3paxyHKoBuX BrpaT (Oi1st 17%).

BpaxoByroun, 1o /uis HaBeJEHOTO MPHUKIALy MEpEexXi peanbHi KoeillieHTH
3apaHTaxeHHs TpaHchopmaTopis TII 10/0,4 kB 3MIiHIOIOTECS y MalMX MekKax
(k,=0,2-0,5),T0 iX yTOYHEHHS IO3BOJIIE€ HEICTOTHO HAOJM3WTH PE3yJbTaTH PO3pa-
XYHKY 70 eTamoHHuUX. CyTTeBe NMOKpAIICHHS pEe3yNbTaTiB Ja€ YTOYHEHHs Tpadika
HAJXO/DKEHHS EJICKTPOCHEPTii NUIIxoM ¢ikcaiii MakKCUMajdbHUX 1 MIHIMaJIbHUX
CTpyMIB B TOJOBHIM AUISIHIN (pinepa, M0 BUKOPUCTOBYIOTHCS AJisi OOYMCIIEHHS KO-

editienTiB popmu rpadika (moxuodka 3menrmiacs 10 3%).

Tabmums 1 —Ouinka moxuOoK pe3yabTaTiB po3paxyHKy BTpaT B MEM

Hanxon- | Brpatu
JKEHHS, dw,
kBrdox | kBrox

Brparu | IloxuOka,
dW, % | kBrbox

Meroz BU3HAUYEHHS BTPAT

Ioxubka, %4
eJIIEKTPOCHEPTil

HarypHuii ekciepuMeHT
165915| 2833,82 1,708 - -
(6amancoBi BTpaTH)

MeTon cepeiHiX HaBaHTaXCHb
165917 | 2346,80 1,414 487,02 17,19
(6e3 yTOUHIOBAJILHUX JTAHHX )

Merton cepeHix HaBaHTaXEHb

(yrouneno k, TIT 10/0,4)

165920 | 2484,48 1,497 349,34 12,33

Merton cepeiHixX HaBaHTaXeHb (YTOUHEHO
165919| 2501,52 1,508 332,3 11,73
Biamyck enexkrpoeneprii mo TIT 10/0,4)

Meron cepeaHix HaBaHTaXeHb (YTOYHEHO K,
165918 | 2731,20 1,646 102,62 3,62
Ta rpadik HaXOHKEHHS EIEKTPOCHEPTil)

Mertox 4rcenbHOTO IHTETpyBaHHS 32
165915| 2776,80 1,674 57,02 2,01
rpadikoM HaIXODKEHHS €JICKTPOCHEPTii

Mertox 4McenbHOTO IHTErPyBaHHS

(yrouneno k, TIT 10/0,4)

165915| 2845,70 1,715 11,88 0,42




Haiixpamii pe3ynsTaTi fa€ 3MEHIICHHS Tepiony po3paxyHkiB 10 30 XBUIUH 3
MEePEeX0/I0M 10 YHCETBHOTO 1HTETPYBAaHHSI, IKUW HABITh 0€3 YTOUHEHHS KOE(]IIi€HTIB
3aBaHTaXEHHS Jla€, JUIs TaHOTO MpUKIaay, 3abe3nedyye 3MeHIeHHd ToxXuoku 10 2%,
a Tmicysg YTOYHEeHHs po3noiry HaBaHTakeHHs Mk TI1-10/0,4pe3ynbraté po3paxyH-
Ky BTpaT PaKkTUYHO 301ratoThCs 3 €KCIEPUMEHTAIBHUMU TaHUMH.

BucHOBKH. TOYHICTh BU3HAYEHHS TEXHIYHUX BTpaAT eynekrtpoeHeprii B MEM
ICTOTHO 3aJIeKUTh BiJ 00CATY Ta MEPIOJWYHOCTI OHOBJICHHS iHOpMAaIii moao0 pe-
KUMIB ix pobotu MEM. Po3paxyHku BTpar 3a HEMOBHHUMHM 1 HETOYHHMH JaHUMU
MOKYTh MPU3BOJUTH 10 CYTTEBOIO HEAOpPaxXyBaHHS TEXHIYHUX BTpaT Ta HEaJeKBaT-
HOTO CKJIaJJaHHs 0aJlaHCiB eJeKTpoeHeprii. 3arIaHoBaHi 3a pe3yabTaTaMu TaKuX PoO3-

PaxyHKIB 3aXO0/IM 110 3MEHILIEHHIO BTPAT €JIEKTPOCHEPTii € HE €PEKTUBHUMMU.
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