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NMPUMEHEHWE OINMH ANA 3ALLNTBI
OT BHYTPEHHWX MEPEHAMPSYXXEHWIA B CETAX 6-10 kB

KaHg. TexH. Hayk, gou,. BOXAH A. H., acn. KPOTEHOK B. B.

Yupe>kaeHne 06pasosaHus < OMenbCKuii FocyAapCTBEHHbIN TEXHNYECKUA YHUBEPCUTET
nmenu 1. O. Cyxoro»

BennunHbl nepeHanpsykeHWid B pacnpesennTenbHbiX ceTax 6—10 KB 3aBucAT
OT MHOTOYMCNEHHbIX (DAKTOPOB: PEXMMA 3a3eMJIEHUS HeATpasn, SKBUBANEHT-
HOM eMKOCTW CeTW Ha 3em/to, TUMa KOMMYTaLUMOHHOro anmnapara, xapakrepa
3aMblKaHVsA Ha 3emM10 1 T. N. [MoBbIleHVe HALEXHOCTW pacrpeaenvTenbHbIX
ceTein 6-10 KB npefcTaBnseT co60ii KOMMNIEKCHYIO 3aady, peLleHne KOTopoi
3aBMCUT OT COCTaBa U PEXXMMOB pPaboTbl IHEPrOMCO/b3YHOLLEro 060PYL0BaHMS,
MPOTSHKEHHOCTU M COCTOAHWUA M30NALUN KabeNbHbIX CETeR, LONYyCTUMbIX Mnepe-
PbIBOB B 3/1EKTPOCHAGXEHNM 1 fp. PellieHne No3BosISeT ONTUMU3POBATL BbIGOP
CpeACcTB OrpaHWYeHVs nepeHanpsXXeHnii B CETU U ONPeLeNnTb OCHOBHbIE Tpe-
60BaHUsA K YCTPOCTBaM pesieliHOM 3alyThl U aBTOMATUKW.
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PaspaboTaHa MoOAe/Nb CeTW CPeAHEero HanpshkeHws Aas MccnefoBaHus
BHYTPEHHUX MepeHanpsiXXeHUn Npy pasIvyHbIX PeXMmax 3a3em/eHus HelTpa-
m[1].

OKBUBA/IEHTHasA EMKOCTb CETU Ha 3eMJIH0 ONpefenseTcs UCX0L4A U3 IKBUBa-
NeHTHOW AnnHbl Kabeneit C, = Colkn; MexaydasHas emkocTb Cy = (0,2...0,3)C.,.
NCTOYHMK nuTaHMa 1 3a3eMSIOWMIA TpaHC(opmaTop MpeacTaBfieHbl COOT-
BETCTBEHHO UHAYKTUBHOCTbLIO paccesiHus L, Ly M aKTUBHLIMW CONPOTUB/EHMS-
MU R;, Ryg.

[yra mogenvpyetca K1to4oM 1 Moc/efoBaTe/lbHO BK/IFOUYEHHBIM aKTUBHbLIM
CONpPOTUBNEHMEM. [lyra ropuT, eciv B pacCMaTpyrBaeMblii MOMEHT BPEMEHU Bbl-
MONHAETCA OAHO U3 NPUBEAEHHbLIX HUXKE YCNOBUIA:

. di .,
PH‘ 2 Unp’ ‘IA(”PBA) ‘2 'Ao’ (E&j 2 'Ao ! )
npeg,
di
roe U, — HanpshkeHve Ha JyroBoM MPOMEXyTKe; Iﬂ(npem , Ef& — TOK Ayru
npeg,

1 CKOPOCTb €ro M3MeHeHNs B NpeAbIAYLLMIA MOMEHT BPEMEHN.

B 3T0T MOMeHT Koy K 3aMKHYT ¥ BETBb 3aMblKaHWUSA BKIOYEHA B CXEMY.
[yra He ropuT, ecnn og4HOBPEMEHHO BCe ycnoBus (1) He BbINOMHAKOTCS.

[ocToBEPHOCTL MOAENM MOATBEPXKAAETCA COOTBETCTBMEM Pe3y/bTaToB Mo-
NYYeHHbIX UCCNEeA0BaHNUI Ha MOAENW, PeaI30BaHHOM C MOMOLLbIO MPOrpaMM-
Horo Komnnekca Matlab 6, C ©3BECTHbIMU 3KCNEPUMEHTA/IbHBIMW UCC/IeL0BaHM-
AMWU 1 MOLENIMPOBAHNEM CETU C PE3UCTUBHO-3a3eMJIEHHON HeiTpanbto [2]. Pac-
YeTHble KPaTHOCTW MNepeHanpsXKeHUii Npu AYroBbIX 3aMblKaHUAX Ha 3eM/H0
W conpoTueieHun pesuctopa B HelTpanu 700 Om coctasunu 2,4Uq, a npu
2600 Om — 2,53U,

[na oueHkn BanaHMS ONMH Ha CHWKeHWe MepeHanpshKeHWn Npu 4yroBbiX
3aMblKaHMAX Ha 3eMJIH0 BbIMO/IHEHO 3KCMEPUMEHTa/IbHOE 1CC/ef0BaHNE BOMbT-
amrepHON XapakTepucTUKK, B TOM YKC/E U NPY BO3AENCTBMN HaMpPsXKeHUa no-
BbILLEHHOW YacTOTbl. Kak M3BECTHO, YacToTa CBOOOAHOW COCTaBNAOLLENA nepe-
XO[HOr0 npovecca Ha HeMoBPeXAEHHbIX (hasax 415 UccnefyemMbix pacnpesenu-
TeNbHbIX CeTel 06bIYHO HaXoAUTCS B AnanasoHe 2,3...5,4 KMy, CpaBHUTENbHbIN
aHann3 aKcnepMMeHTa/IbHbIX UccneaoBaHuin ceTel 6-10 kKB ¢ OMH u pesynbTa-
TOB BbIYMC/IUTE/ILHOIO 3KCMEPUMEHTa Ha MaTeMaTUyeckmux mogensx [2, 3] noka-
3bIBaeT, YTO BE/IMYUHBI MEPeHanpsHKEHNIA NPy UCCNef0BaHUN Ha MaTeMaTuye-
CKMX MOJENAX 3HAUMTENIbHO HUXKE, YeM MpK 3KCNepuMeHTaIbHbIX. ITO He BCe-
rga OObACHAETCA OT/IMYMEM YC/IOBMIA HATYPHOrO W BbIYMCUTEIbHOMO 3KC-
nepvMeHTOB. MOXXHO NPeanosioXXnTb, YTO pa3paboTka AOCTOBEPHON AMHaMUYe-
cKoit mogenu OIMH no3BonnT ¢ 60/1ee BbICOKO TOYHOCTLIO UCCef0BaTb Mepe-
HanpsHXkeHWs B pacnpefenuTeNibHbIX CeTAX Ha MaTemMaTU4YecKMx MOAensx.
C 3TOiA Le/btO BbIMO/HEHbI IKCMEPUMEHTa/IbHbIE UCCIEA0BaHUA XapaKTePUCTUK
OMMH npu 3HayeHWsAX MOLBOAMMOrO HanpsXXeHUs, MPeBbIAKOLLMX YPOBEHb
OrpaHnyeHnsi, KOTOPbIA ONpefenseTca CTaTUYeCKOW XapakTepPUCTUKON. PyHK-
LIMOHa/IbHasA CXeMa MUCMbITaTe/IbHOM YCTaHOBKM NpuBeaeHa Ha puc. 1.
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Puc. 1. dyHKUMOHaIbHAs CXeMa YCTaHOBKW A5 BbICOKOUACTOTHbIX UCMbITaHWin ONMH:
1 - nHBepTOp; 2 —nonocosoit punbTp; TUL, TU2 — TpaHchopMaTopbl HANPsHKeHWs
HOM-6; 3 — peructparop

B ycTaHoBKe 1cnonb3oBaHbl pe3nctopbl: R1 — 34,2 Om; R2 — 51 MOwm; R3 -
6,8 KOm. Mpun ncnoiTaHum Bapuctopos 0,4 n 3,3 KB B yCTaHOBKe NMPUMEHSANNCH
TpaHcgopmaTopbl HanpsixeHus (TUL, TU2) HOM-6.

BbinosiHeHO vccnefoBaHye METa/INIOOKCUAHBLIX BApUCTOPOB Ha ocHoBe ZnO
HanpsxeHvnem 0,4; 3,3; 8 kB Ha yactoTax 50 Iy, a Takke 2,3 1 3,8 kI'y. OTHO-
LLUEHME HanpshKeHWs orpaHndeHmns npy Toke 1 MA (50 'u) K aMnanTyae HoMK-
Ha/IbHOrO HanpshkeHUs B MCCnefyemblx 06pasuax HaxoAwnocb B npegenax
Ks~133...136. 3awuTtHoe AeicTenme OlMH npu KOMMYTaLMOHHOM WMMY/bCe
OLIeHMBAETCA OTHOLLEHVWEM OCTalOLLEerocs HanpsXXeHus npy KOMMyTalMOHHOM
nMnynbce Uy K HOMWHANbHOMY AelcTBYHoWeMy HanpsbkeHuto OMH Uy oy
B unccnepoBaHHbIX 06pasuax BapuMCTOPOB YKa3aHHOe COOTHOLLEHMe COCTaBWIo
1,85...1,9. Ocumnnorpammbl HanpsXXeHUiA 1 TOKoB Ha BapucTope 0,4 KB npuse-
[leHbl Ha puc. 2. AHanornyHble pesynbTaTbl MOMYYeHbl U 4N APYrMX BapuUCToO-
poB. MoapobHee nccnegosaHbl BapucTopbl 0,4 KB, Tak Kak npw 3TOM co3gaHue
BbICOKMX KpaTHOCTeW nepeHanpsi)XeHWin B KOMOMHUPOBaHHBIX PEXUMaX He Bbl-
3bIBU/10 TEXHNYECKMX C/IOXKHOCTEN.

HecmoTps Ha TO, Y4TO amMnaMTyfa NPUIOXKEHHOr0 HaMpPsHKEHUS BbICOKOM Ya-
cToThbl (3,8 KI'L) MpeBbIWaeT YpoBEHb OrpaHUYeHNst N0 CTaTUYECKON XapaKkTe-
puUcTUKe 6onee YeM B CeMb pas, TOK Yepes BapucTop onpeaensieTcs B OCHOBHOM
eMKOCTHOI COCTaB/AOLLENA NPOBOAUMOCTU. YCTYN Ha OCUMAIOrpaMMe Hanps-
YXEHUA MOC/e NMPOXOXKAEHUA MaKCUMyMa 06BbACHAETCA UHEPLMOHHOCTLIO Mepe-
X0Ja BapucTopa B MPOBOAsLLEe COCTOSHUe. B TeueHne Kakaoro nosnynepuoja
HEKOTOPbIA MHTEPBa1 BPEMEHW t,, MITHOBEHHOE 3HAYeHWe HanpsKeHWs npeBbl-
LIaeT ypoBeHb orpaHuyeHus OIMH, onpegensemblii CTaTUYeCKON XapaKTepucTy-
KOW. PacuyeTHy0 4/IMTENBbHOCTb to MOXHO paccumTaTth MO BbIPKEHUIO

tor = garccosi. 2
O‘) Umax
Mpwn amnanTyne BXogHOro Hanpsxenus 6 kB (f = 3,8 kl'y) n U, = 760 B
pacyeTHOe 3HaueHue t,, = 120 MKC. PaKTUYeCKW, Kak BWAHO W3 OCLWI-
norpaMmbl, orpaHuyeHne HanpshkeHus Ha OMH 1o ypoBHeld, COOTBETCTBYHOLLMX
CTaTUYECKOW XapaKTepUCTUKe, HabNo4aeTcs Ha HebGOMbLLIOM MHTEpBasle BpemMe-
HW tog = 40...50 MKC.
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Puc. 2. Ocuunnorpammel HanpsxkeHns n Toka OMNH-0,4 kB:
a—uvactoToii 50 N'y; 6 — 3,8 KI'y

Ha puvc. 3 npefcTtasneHbl ocLpnnorpamMmmMbl Toka 1 HanpsxeHus Ha OMNH-0,4 kB
NPV HaIOXKEHNW CETEBOr0 HanpshxeHWs YactoToid 50 Iy 1 HanpsKeHWs BbICO-
KOWi yacToTbl. [py 3TOM aMnInTyfa CeTEBOr0 HaNPsXXeHUS NPeBbILLAeT YPOBEHb
orpaHnyeHusa OMNH (760 B).
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Puc. 3. Ocupnnorpammbl TOKa U HanpsHXEHUs NPY HAIOXXEHUM HaNPsKeHWiA yacToToi 50 rL
n 2,4 kIU; a — TOK BapuCTOpa; 6 — HanNpshkeHne

BonbT-amnepHasa xapakrepuctmka OIMNH-0,4 kB npvBefeHa Ha puc. 4a. Mo
pesynbTaTaM 3KCMepUMEHTaNbHbIX WCCeA0BaHW  OnpejeneHbl napameTpsbl
cxeMbl 3ameLeHns ONMH (puc. 46).

Mpn mopennposaHun ONMH npeactasnsetca RC-3BeHOM W NapansiefisHo
BK/TKOUYEHHBIM HEIMHENHBIM Pe3ncTopoM. Mogenb HeNMHERHOTO pe3ncTopa Rony

3a/laHa BbIPXKEHVEM
. u )
i=l|—1, 3
() o

rge i U U— MrHOBEHHbIE 3HAYEHUS TOKA W Hanps»xeHns; Uy — NOpOroeoe 3Haye-
HWe HanpsXkeHus; |y — BeIMUMHA TOKa yCTpOVICTBa npn 3Ha4e€HNN Hanpa>KeHuA,

PaBHOM MOPOrOBOMY; o. — MOKa3aTe/lb CTENEHW, ONPeaenstoLLniA HeMHEHOCTb
BO/IbT-aMNEPHOI XapaKTEPUCTVKM PE3UCTOPA).
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Puc. 4. a - BOnbT-aMnepHas Xa-

paktepuctuka OlH-0,4 kB npu 4a-

ctote 50 Iy, 6 — anekTpuyeckas
cxema 3amereHms mogenu OrNMH

—FHH——

MapameTpbl Fony U Cony HAXOAATCA MO pe3y/ibTaTaM 3KCNepUMEHTa/IbHBIX UC-
cnegosaHuii OMNMH Ha vacToTe 50 My (f;) M yacToTe, HaXOAALLENCSA B OXMAAEMOM
AmanasoHe CBOOOAHOM COCTaBAAOLLE NepexogHoro npouecca, fy,. Mpy atom
N3MepeHns BbIMOMHAKTCA NPU YPOBHAX HANPSXEHWs, He MPeBbILLaoLmMX Ypo-
BeHb orpaHnyeHnsi OMNH No cTaTMYecKoin XxapakTepucTuke:

f2— f? 1
Com= / B 1 5 Fomw = Zf——z, (@)
\ @nf, f, )42~ Z,) (2nf,C)

rae fi, foy — COOTBETCTBEHHO YacTOTa OCHOBHOM W BbICOKOW rapMOHUK; Z;, Zgy —
no/iHble conpoTtusneHnst OMH 4N 0OCHOBHOM M BbICOKOI YacToT.

B avHamumueckoi mogenu OMNH ansa nccnefosaHms NpoLEeccoB Npuy 3amMblka-
HMAX Ha 3eMJIH0 BBOAM/IOCL MHEPLIMOHHOE 3BEHO MepBoro nopsaka. MNepegarou-
HasA PYHKLMA MHEPLMOHHOIO 3BEHa UMEET BUf,

H(s) = ié:; —e ™, ®)

rae s — oneparop Jlannaca; t — MOCTOAHHAsA BPEMEHMW.
CtpyktypHas cxema Simulink-mogenn OINMH npvseeHa Ha puc. 5.
4

N

T

¥ HH~
Lo

—
b
x

Puc. 5. 1 — BX0f, MOAENMPYEMOr0O YCTPOICTBA; 2 — WHEPUMOHHOE 3BEHO MEpBOro Nopsaka

140 MKc; 3 — 610K CTaTMYECKOW BOMbT-aMNEPHOM XapaKTePUCTUKM BapucTopa; 4 — 610K pacyeTa

TEKYLLEro 3Ha4eHns Temneparypsbl; 5 — 610K TeMMepaTypHOiA KOPPEKLMI BONbT-aMMepHOI Xapak-

TEPUCTMKN BapucTopa; 6 — 670K MMWTAUMWM paspyLUeHUs BapucTopa; 7 — BbIXof Moje-
NMPYEMOTO YCTPOIACTBA
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Mogens no3BoIAET TakKXe uccnegosath npouecc Harpesa OMNH npu ucka-
YKEHHOI (hopme MOABOAMMOIO HanpsXKEHWUs C YHETOM M3MEHeHUs TemnepaTyp-
HbIX CBOWCTB MaTepvana BapucTopa BNa0Tb 40 TeMNepaTypbl paspyLLeHus.

B npouecce uccnegosanma OMH-0,4 1 OMH-3,3 KB nosnyyeHbl Y40BMeET-
BOpPUTE/IbHbIE YCNOBUSA MOAENUPOBaHMS NPU 3HaueHWax t npumepHo 120...

..160 mKc. Ha pwuc. 6 npvBegeHbl pe3ynbtatbl MogenuposaHua OlMH-0,4 kB
NPy HIOXKEHUN CETEBOrO HanpskeHWs vactoTor 50 Iy 1 BbICOKOW 4acTOTbl
2,4 K'Y Ana yCNoBWiA, aHaNOMMYHbIX BbIMOIHEHHLIM 3KCMNEPUMEHTASTbHBIM UC-
cnegfosaHuaM (puc. 3). 3HaveHne NOCTOAHHOW BPpeMeHW onpefenseTcs TeEXHONO-
rMel N3roToBMIEHNS U NPaKTUYECKN He 3aBUCUT OT HOMUHA/IbHOTO HanpshKeHWs
N 3HEeProemMKoCTY BapucTOpa.
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Puc. 6. PacueTHble 3Ha4YeHMA HaNPSKEHWSA 1 TOKa MOAENM BapycTopa Npu HanoXXeHUn
HanpsKeHwin yactoToid 50 My n 2,4 Ky,

BbINo/HEHO MOLENMPOBaHME MePexXOAHbIX MPOLECCOB MPU 3aMbIKaHMAX Ha
3eM/t0 B CETU COBCTBEHHBIX HYXX[ 3Heprobsnioka 200 MBT ana cnegytoLmx na-
pamMeTpoB CXeMbl: 3KBMBASIEHTHaA eMKOCTb CeTu C. H. (6 KB) Ha 3emnio C; =
= 0,42 Mm@, nuTatowmii TpaHcopmatop TPAH-32000 kB-A. Ha puc. 7a npuse-
[eHbl pacyeTHbIe OCLMNIOrpaMMbl NMePexoAHOro npouecca A1g CeTu ¢ U30mMpo-
BaHHOIN HEeWTpa/Iblo NpyY 3aropaHuy Ayrv B MakCUMyM CETEBOIO HanpsXXeHWs u
noracaHuu Lyrm B MOMEHT MepBOro repexofa BbICOKOYACTOTHOW COCTaBAto-
LU TOKa Yepes Hy/b.

BbinonHeHo wuccnefosaHne BamsaHus OFMH, yCTaHOBMIEHHOrO B HeWTpain
BCNOMOraTe/lbHoro TpaHcqopmaTopa, Ha CHVDKEHWe MepeHanpskKeHuid. YcTa-
HoBka OIMH B HeliTpasn onpeaenseTca Cnefytowmmy NofoXKNTENIbHbIMK Mpej-
MOCbIZIKAMW: BapUCTOP BbIGMPAETCA MO (Pa3HOMY HampsXXEeHWO CeTn; B HOp-
Ma/IbHOM pexxnmMe HanpskeHne Ha OMH oTCYTCTBYET; Npu 3aMbIKaHUAX Ha 3eM-
N0 OH BCTYMaeT B paboTy Npu 3amblKaHUK NHO60W M3 (ha3; TOK OrpaHNY1BaETCS
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HE TOJIbKO CONPOTUB/IEHNEM 3a3EMNEHNA, HO aKTUBHbIM U MHAYKTUBHbLIM COMNPO-
TUBNEHNAMIN BCNOMOraTe/ibHOro Tpchd)oplvlaTopa.
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Puc. 7. PacueTHble ocLmnorpaMMbl NEPEXOAHOO NpoLecca As Nepemexcatolleiics ayrm ¢ uH-
TepBasioM 10 Mc. B KauecTBe 6a31CHOr0 HanpsKeHWs NPUHATA aMNAUTYAa hasHOro HanpPsHYKEHNS:
a — M30NMPOBaHHas HelTpasb; 6 — B HeTpanm ycTaHoseH OMMH-3,3 kB

B pexumMe ycTaHOBMBLLEroca 3aMbikaHna Ha 3emsto Tok B OlNMH oTtcyTcTBy-
eT, N NO3TOMY HE NPOVCXOAUT LOMOHUTE/IBHOTO YBEIMYEHNSA TOKA B TOUKE 3a-
MbIKaHVS CETU Ha 3eM/1t0. Ha puc. 76 npvBefeHbl OCLMIINIOrpaMMbl MepexofHo-
ro npouecca npu yctaHoBke B HelTpanb OMH-3,3 KB. Y poBHM nepeHanpsxe-
HUA B yKa3aHHbIX YCMOBMAX He npesbiwaloT 3,2Uy. MoLHOCTL BCromora-
TeNbHOro TpaHcdopmaTopa CyLeCTBEHHO HE BAUAET Ha XapaKTep MepexofHoro
npouecca v nepeHanpshkeHns. YctaHoBka OMH B HelTpasii MOXeT ObITb Lese-
CO06pa3HOI B CETAX CO 3HAUYUTENbHbIMY TOKaMW 3aMblKaHWUS Ha 3eM/I0, Korja
NpYMeHeHNe Pe3NCTUBHO-3a3eM/IEHHOW HETpann 3aTpyAHEHO 60MbLINM Teno-
Bblfje/IleHNEM B pe3ncTope. B ceTn ¢ KOMMNEHCMPOBAHHOW HeWTpasibio MOLK/IHO-
yeHve OMMH napannensHo LyroracuteslbHOMY peakTopy MOXET ObITb a/lbTepHa-
TUBOW NPUMEHEHMIO BbICOKOOMHOIO pe3ucTopa [2], Tak Kak He Bbi3blBaeT [o-
MOSIHATENIbHOIO YBENNYEHUS TOKa 3aMblKaHUA Ha 3eM/IH0 B YCTaHOBMBLLEMCSH
pexxume. MNpumeHeHne ONMH ¢ 6051ee HA3KUM YPOBHEM OTpaHNYeHns No3BONSET
[OCTUTHYTb 3HAUYUTENbHBIX CHVDKEHWI NepeHanpshXkKeHWs, HO Mpu 3TOM Aun-
TeNbHOCTb PaboTbl B TAKOM PEXMME OrpaHUuMBaeTCs LONYyCTUMbIM TEMN/IOBbIAE-
neHneM. B pesynbTate Mo WUCTEYEHWM YCTAHOB/IEHHOTO BPEMEHW [O/HKHO OT-
KMoYaTbCA MOBPEXAEHHOE MPUCOEAVHEHMe WN NEepeBOAUTLCA CETb B PEXUM
301MPOBaHHOI HelTpanu.
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B blBO /bl

1. 3KcneprvMeHTaNbHOE UCCNe0BaHNE XapaKTEPUCTUK BapMCTOPOB MOKasbl-
BaeT, YTO MOAE/IMPOBaHMe NepexofHbIX NPOLEccoB B CETU C W30/IMPOBAHHOM
HenTpanbto ¢ OMH npu AyroBbIX 3aMblKaHUAX Ha 3eMJIKO CefyeT BbINOMHATb
no AWHamMyeckoin xapaktepuctuke OFMH. Y[oBneTBOpUTe/bHbIE pe3ynbTaTbl
MOZeNMpoBaHNs Moy4YeHbl NPU BBEAEHWWN 3BEHa 3ana3fblBaHWs C NOCTOSHHOM
BpemeHun 120...160 mKc.

2. B npouecce onTvMM3auMM CPeLCTB OrpaHWYeHUs MepeHanpsXXeHnin B
pacnpesenuTeslbHON CeTu LenecoobpasHo pPacCMOTPETb BapuaHT YCTaHOBKU
OrH B HelTpasib BCNOMOraTe/ibHOro TpaHctopmaTopa. BeinonHeHHoe Mofenu-
pOBaHWe MepexofHbIX MPOLIECCOB NPU 3aMblKaHMAX Ha 3eM/IH0 MOKasblBaeT, YTo
BK/tOYEHMe B HeiTpanb ceT OMNH no3BonseT NpefoTepaTUTh 3CKanauuio ne-
PeHanPsHXXeHWs NPy AyroBbiX 3aMblKaHWAX Ha 3eM/I0. Y POBHYU MepeHanpsXXeHuin
MpY 3TOM HECKO/IbKO BbiLLIe, YeM NPU PE3UCTUBHOM 3a3eM/IEHUW HENTpanun, Ho
npv onpefefieHHbIX YCNoBUAX 60/ee CyLLEeCTBEHHbIM (DaKTOPOM MOXET OKa-
3aTbCA YBE/IMYEHNE LONYCTUMOM LJIMTENIbHOCTY PeXKMa 3aMbIKaHWA Ha 3eM0.

NNTEPATYPA

1.BoxaH A H, KpoTeHok B.B. CHmKeH\e NepeHanpsHKeHNIA Npy AyroBbIX 3ambl-
KaHUAX Ha 3em/t0 B ceTaX 6—10 kB // BecTHUK I'TTY um. M. O. Cyxoro. — 2004. — Ne 1.

2.EBpoKYHUH LA, Tunep . CoBpemeHHasa BaKyyMHass KOMMYTaLMOHHasA TeEXHUKa
[Na ceTeld cpefHero HanpskeHWs: TeXHUYECKMe NPEeMMYLLECTBA U 3KCM/yaTalyOHHbIE XapaKTe-
puctukn. — CIM6.: M3g-so M. M. CusoBa, 2000. — 114 c.

3. http://www.uran.donetsk.ua/~masters/2001/eltf/sheverdin/ellib/index.htm. Bensikos H. H.,
Kysbmunuesa K. W., ViBaHoBCKM A. OrpaHuuyeHne nepeHanpsXKeHUiA Npy 3aMblKaHUAX Ha 3eM/I0 B
ceTn 6 KB cOBCTBEHHbIX HYX/ ¢ nomMoLLbio ONMH.

4.  http://www.uran.donetsk.ua/~masters/2001/eltf/sheverdin/ellib/index.htm.  OrpaHuue-
HMEe nepeHanpsXKeHUiA B CUCTeME COBCTBEHHbIX HYX[ aneKTpocTaHuuii / B. ®©. C1BOKOGbLINEHKO,
M. IN. Oeprunes, C. A. iBaHoB, B. M. banaluos.

5,06 a6 koB B. K CpaBHutenbHblli aHann3 U ONTUMU3ALMA PEXMMOB 3a3eM/IeHNs
HeMTpany B CETAX COOGCTBEHHBIX HYX[, 6/I0YHBIX 3NEKTPOCTaHUMIA // DNeKTpo3HepreTuka, anek-
TPOTEXHMKA, 3MIEKTPOTEXHNYECKAA MPOMBbILLIEHHOCTb. — 2001. — Ne 4,

MpeacTaBneHa Kageapoii
3NeKTPOCHaBXEHMS Moctynuna 9.07.2004

46



