HAYYHO-TEXHUYECKUI COBET
EnuHOM SHEPreTUYECKON CUCTEMBI

KOHIENIUS MOJUIEPKAHUS PABOTOCIIOCOBHOCTH
YJIEKTPUYECKUX CETEN B MOCJEABAPUMHBIX PEKUMAX

Joxropaut BYHI] CB «OBA BC P®»
KaHIUIaT TeXHUYeCKuX Hayk, noieHT KouneB Cepreit CepreeBuu

CoaoKkIaguuk
HavanbHUK ciryk0b6l P3A PC AO «OOK», actiupant kadenpsr 29C UDD HUY «MBON»
[ToxunaeB Cemen BrnagumupoBud

Hay4HbIil KOHCYJbTAHT
npodeccop kadeapsr 93C U2 HUY «MDBU» nOKTOp TEXHUYECKUX HAYK, JOLEHT
Y nunues JImutpuit HukomaeBuu

N ) UGHEAHHEHIA
Q/ ) IHEPTETHYECHA

HOMNAHHA
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1. O6pbIB (ha3HOro MPOBOJHMKA
2. O6pbIB BYX (ha3HbIX IPOBOTHHKOB
3. OOpBIB HYIIEBOTO MPOBOHIKA
(o} 4. Tpexdasroe K3 (K®)
= 5. Jsyxasroe K3 (K@)
6. Omodasioe K3 (K1)
7. OpodasHoe 3aMbiKare Ha sevo (KI™Y)

OcHoBHbIe B1Abl MOBPEXAEHUIN B ANEKTPUYECKNX CETAX
(Ha npumepe anekTpuyeckon cetn 0,4 kB)

ABapum B QNEKTPUYECKMX  CETSX  SBMSIHOTCS
pacnpoCTpaHEHHbIM SIBNEHUEM, CBA3aHHbIM B OCHOBHOM C
oOpblBAMM 1 KOPOTKMMW  3aMbIKAHUSIMW  MPOBOAHMKOB
BO3AYLUHbIX 1 KABENbHbIX JIMHWNA.




MpumMeHeHne HenonHogasHbIX PeXXUMOB PaboTbl OCHOBHOIO 3MeKTPO06OPYAOBaHUS ﬂ
anekTpoyctaHoBoK 330-1150 kB«
e
MeTtoanyeckne ykasaHuss No MNPUMEHEHUIO Wz e ne
HenosnHodgasHbIX pexunmoB paboThbli e s }— i":} ™ Ol
OCHOBHOIO 3neKTpoo6opyaoBaHus W

anekTpoyctaHoBokK 330-1150 kB copepxart
OCHOBHbIE MOJSIOXXEHUA MO TMPUMEHEHUKD Ha
NOLCTaHUMAX U OTKPbITbIX pacnpenenuTernbHbIX

yCTpomncTBax NEKTPUYECKMNX cTaHuum
330-1150 kB HernonHo@asHbIX  PEXUMOB
paboTbl aBTOTpaHchopmMaTopoB
(TpaHcdopmaTopos) n LUYHTUPYHOLLINX

pPeakTopOB, BbIMNOMHEHHbIX B BUAe TpexdasHbix
rpynn n ogHodasHbIX eanHUL,.
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Cxema 3amelleHus BJ1 750 kB «INC1-MNC2» ana nccnegoBaHus
HenonHodgasHoro pexunma pabotsl LUP 750 kB Ha MNC1

[Mpy NpoekTMpoBaHMM NOACTAHUMW OHW MPUMEHSIOTCSA Npu Bblbope onpeaeneHHbiX KOHCTpykumn OPY un ero
3a3emMngLero yCTponucTea, Npu Bolbope cxembl ynpaBfieHUss KOMMYTaUMOHHBIMU annapataMmn 1 annapaTypbl
penenHon 3amTbl C Lenbio obecnedeHnss BO3MOXXHOCTU NMPUMEHEHUSA HENOMNMHOMAasHbIX PEXNMOB.




UccnepoBaHus no BbIOOPY pexxuma HenTpanu TpaHccgpopmaTopoB M33Hbl
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O6pbiB ogHON ha3skl 6e3

TpaHcdopmaTopa 3azemneHa

3aMblKaHMs Ha 3eMIt0, HeMTparnb

¢) €)LD
aila uilia

O6pbIB 0gHOM haskl 6e3
3aMblKaHWs Ha 3eMIT0, HENTpanb
TpaHcthopMaTopa U3onupoBaHa

O6pbIB 0gHOM hasbl C
3aMblKaHMEM Ha 3eMrto, HerTparnb
TpaHccopmMaTopa 3a3eMrneHa

O6pbIB 0fHOW ¢hasbl €

TpaHcgopMaTopa n3onuposaHa

3aMblKaHVUeM Ha 3eMIto, HeIZTpaﬂb

peXumax B areKTpuyeckux cetax 220-110kB ﬂ
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OO6pbIB AByX ha3 ¢ 3ambIKaHUEM
OfHOW pasbl Ha 3eMrto, HerTparb

13 has Ha 3emro, HeATparb
TpaHcchopMaTopa 3a3emrieHa
BbiBoabl

O6pbiB AByX ¢has C 3aMbIKaHVEM OOHON

O6pbiB ABYX ha3 6e3 3amblkaHUs
Ha 3eMI, HenTpanb
TpaHcdopmaTopa n3onMpoBaHa

O6pbIB ABYX (ha3 6e3 3ambikaHWsA
Ha 3eMnto, HerTpanb

TpaHcdopmaTopa 3a3emneHa

B o 2 .

O6pbiB ABYX ha3 C 3aMblKaHMEM
obonx has Ha 3emrto, HemTpanb

TpaHcopMaTopa U3onupoBaHa

TpaHcdopMaTopa UsonupoBaHa
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OO6pbIB ABYX ha3 ¢ 3amblkaHUEM
obomx a3 Ha 3emMrio, HernTparnb
TpaHcdopMaTopa 3a3eMneHa

TpaHCcopMaTOPOB C 3a3EMIEHHON HENTPATbIO.

1. MNpn paboTte OTMaeyHbIX MOACTAHUMA C W30NMPOBAHHOW HEWTpanbio B Criyvyae BO3HMKHOBEHUst HIDP BO3MOXHbI MaccoBble MOBPEXOEHUS
3MNEKTPONPUEMHUKOB NOTPeOUTENEN, a Takke NOBPEXAEHME NOACTAHUMOHHOTO 060pYA0BaHYS.

2. ina o6HapyxeHnsa n nukemaaumm HINOP Heobxoaymbl paspaboTka u npyMeHeHne crneumnanbHOro Buaa aBToMaTuKu.
3. Ana ymeHblleHust yuiepba OT MOCneacTBuMi Mpu BO3HUMKHOBEHUM HIMDP HeobGxooyMo Ha oTnaeyHbIX MOACTAHUMSX MPUMEHSTb PEeXuM paboTbl

4. [pv pexxvmMe € 3a3eMeHHON HENTParbio YNpOLLAITCA 4ENCTBUSI ONepaTBHONO NepcoHarna, HanpasneHHble Ha nukemaaumio HINOP.

5. Mpun Bcex Bupax HIN®P TpaHcdopmaTopa, paboTatowero ¢ N3onMpOBaHHON HEATparblo Ha TYMMKOBbLIX MOACTaHUMSX, Ha HenTparnm obmotok BH
MOSIBNSIETCS HAMPSPKEHNE, KOTOPOE MOXKET AOCTUraTb 3HaYEHUs1 ha3HOro HAMPSHKEHWUS UCTOUHMIKA.




MopaepxaHue B paboTte anekTpuyeckux ceten 6-10kB-
npu ogHOa3HOM 3aMbIKaHUM HA 3EMITI0.

Pexunm 3aszemneHumsa Heuntpanm B cetn 6-10 KB, (Y9 sanze (Y
obecneunBalowmii  pa6otry npu ogHocazHOM ()W R OR
3aMblKaHMM Ha 3eMNKl - Yepe3 Ayroracsawmmn ;

peakTop B

B atom pexume Ha cekumto wumH 6-10 kB uyepes I
cneunanbHO BbIOENEHHYK SYEenKy NoaKM4vaeTcs
TpaHcdopmaTop BbiBO4A HeuTpanu (C coeguHeHueM
obmoTtok Y-0/D unn Z-0) n gyroracawmmn peaktop. MNpwu
ogHObasHOM 3aMblkaHUM Ha 3eMl0 B CeTU| | oo i
Ayroracslnm peakTop cos3gaeT B MecTe MOBpeXaeHUs A
WHOYKTMBHYHO COCTaBSIAOLW YO TOKa, paBHYH I s e
€MKOCTHOW. [lpn 3TOM CyMMapHbIK TOK B MecCTe gromditdso il ‘
NoBpPEXOEHNS CTAHOBUTCS paBHbIM MPaKTUYECKN HYITO IR N I

N nepsoe BO3HUKLLEE B CETU O,D,HOCba3HOG 3aMblKaHune —
Ha 3eMJ1H0 MOXKHO He OTKMYaThb. MoHwxkatowas noactaHums ¢ HEeNTparbiO Ha CTOPOHE

6-10 kB 3a3emneHHON Yyepes ayroracawnm peaktop




MopaepxaHue paboTocnoco6HOCTU aneKTpuyeckux ceten 110-220 kB
B NocfeaBapUMHbIX PpeXuMax. ...«

Murasowmi yexTp Nortpeburens 33
Nevinn Minem

1108 10x8
1108 108

10«8 048

MpuHUKMNUanbHasa anekTpuyeckasa cxema ANeKTPUYECKON ceTu
110-220 kB ¢ rnyxo3a3semneHHOn HenTpanbio npu obpbiBe hasHOro NnpoBoAHMKA
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Ocuunnorpamma gasHbiX HanpsbkeHun Ha ctopoHe 0,4 kB npu obpbiBe dhasHoro npoBogHMKa Ha ctopoHe 110kB:
a — HopMarnbHbI pexuMm; 6 — 06pbiB ha3HOro NPoBoAHMKA NPU pas3eMsieHHOW HenTpanu Ha ctopoHe 110 kB; B — 06pbiB dhasHoro
NPOBOAHMKA C rNyx03a3eMSieHHON HenTparnbto Ha ctopoHe 110 kB




NopnepxaHme paboToCNOCOOHOCTU INEKTPUYECKUX ceTWﬂ

B NocrieaBapuUMHbLIX pexumax ...«
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= = ‘ ONMCAHHE H3OEPETERNA K NATEHTY AJIeKTPU4HeCcKnx ceteun
CTpYKTYpHO-(PYHKLIMOHANbHAS CXeMa SMEeKTPUYECKON CeTu e N et 110-220 kB npu otcyTCcTBUM
. 110-220 kB 5 HopwankHom pexume el i e Bl | BOBMOXKHOCTM  OCYLLIECTBIIEHMS]
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CTpyKTypHO-(YHKLUMOHaNbHas cxema anekTpuyeckon cetnll1l0-220 kB — w50 136307 AL,
npv obpbiBe dha3HOro NPOBOAHMKA C 3aMblKaHUEM Ha 3EMITIO D BEEES, I SOV IS L, SHORSVEA

3as3eMrneHnss  Hentparm  Ha
ctopoHe 110 kB, a npwu
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US 20160036231 AL S 022018 Us

Kpacnssssapmennas, 14, c1p 1
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Turnpsans Halatha Apastuniia rj'|yX03a3eMj'|eHHO|7|_
3 o
\ (54) Cnocob anexTpocHabxeHHs noTpebuTEIEH
e R E g IpH NOBpeKAeHHH Pasbl I/IeKTPHYECKOlH ceTH
bl = 110 xB

CTpyKTYpHO-(DYHKLMOHANbHasi Cxema NOAAepXKaHUs
paboTocnocobHocTM anekTpuyeckon cetn 110-220 kB




MoanepxaHne paboToCNOCOOHOCTU INEKTPUYECKUX CETE

OcHOBHbIe BUAbI NOBPEXAEHUN B 3NIeKTPUYECKUX
ceTax 6-10 kB, %

cxnecTbiBaHMe 06pbIB ha3HOro
ABYX NpoBOAHMKa
NpoBOAHMKOB 17%

38%

033 6e3
BO3HWKHOBEHMWSA Oyru
10%

TpexdasHoe K3
8%

006pbIB TPEX ha3sHbIX 06pbIB ABYX (Pa3HbIX 033c
NPOBOAHUKOB NPOBOAHMKOB BO3HWKHOBEHWEM Ay
7% 9% 11%




MoanepxaHne paboToCNOCOOHOCTU INEKTPUYECKUX CETE
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CTpyKTypHO-PYHKLUMOHArbHAA cXxema NpuHyauTENbHOro
[OBYXCTOPOHHETO 3a3eMJ1IEHUS B SMEKTPUYECKUX CETAX
6-10 kB ¢ nsonupoBaHHoOM HelTpanbio: a - Npu oopbiBe

drasHoro npoBogHuKa; 6 — Npu cxnecTblBaHUN ABYX
¢asHbIX NPOBOAHUKOB; B - 033




MopaepxaHne paboToCNOCOGHOCTU ANEKTPUUECKMX ceW

B ﬂOCﬂeaBaQMMHbIX peXxnmax 7 —
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Ocuumnnorpammbl ¢pasHbix HanpsbkeHnn Ha ctopoHe 0,4 kB:
a - HopManbHbIn pexum; 6 - 06pbiB hasHOro NpoBoAHNKA Ha cTopoHe 6-10 kB; B - ABYXCTOPOHHEE 3a3emneHne 060pBaHHOMO
da3Horo NpoBoAHMKa Ha cTopoHe 6-10 kB




MNoanepxaHne pabotocnoco6HOCTM aneKTpnyeckux ceten6-10 kB ' @
B NocJrieaBapUUHbLIX pexxumax

Llenblo aKCnepuMMeHTanbLHOro Uccrie4oBaHUsA siBNsfacb NpoBepka BO3MOXHOCTU obecneyeHns HopMarnbHOro
pexnma paboTbl NoTpedbutenen anNekTpMYeckon aHeprun npu obpbiBe dasHOro NpoBogHMKA M OAHOGA3HOM KOPOTKOM
3aMblKkaHUM Ha 3eM0 B anekTpudeckon cetu 10 kB.

3apayen aKCnepuMeHTanbHOro UccriefoBaHUA SBNSANOCH MOSydeHMEe CTaTUCTUYECKUX OaHHbIX NnokasaTtenemn
KadecTBa 9NeKTPU4ECcKoOn 3Heprum Ha notpedburtene ¢ npuMeHeHmem HenosnHodasHoro pexuma paboTbl Npu obpbiBe
¢a3HOro nNpoBOAHMKA M OAHOGA3HOM KOPOTKOM 3aMblkaHMM Ha 3eMio B anektpuyeckon cetn 10 kB 3a cuer
ABYXCTOPOHHEIO 3a3eMSeHNst NOBPEXAEHHOro basHOro NPoBogHMKAa U NepeBoda 0AHOGAa3HOro KOPOTKOrO 3aMblKaHus B
KOHTPOSIMPYEMYIO 30HY.
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K BO34yLUHOW NHUK anekTponepenaym 0,4 kB




NMoppepxaHme paboToCNOCOOHOCTU ANEKTPUYECKUX ceT
B NOCNieaBapUMUHLIX peXuMmax. ...«

CocTtaB noneBown 3KCNepMMeHTanbHOMN YCTaHOBKM:

1. Nosblwatowwast NoACTaHUMS HA CTOPOHE UCTOYHUKA NMUTAHUS.
2. KabenbHas ceTb.

3. MNoHwxatowaa noacTaHUMs Ha CTOPoHe noTpebuTtens.

4. NamepuTenbHble npnbopbi.
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NMoppepxaHme paboTocnOCOOHOCTU aNeKTpuiYecknx ceten 6-10 kB
B NocrnieaBapumHbLIX pexmmax

el

A

-

Cxema ycTponcTtea KabenbHou nnHUKM anektponepeaaym 10 kB

Cxema o060pynoBaHus 3a3eMnNsA0LWLNX YCTPOMCTB NOBbILLAOLLEN
N MOHWXXatOLLEN NOACTAHLMUN

B pesynbTtaTte npoBedeHHOro 3KCMEepUMEHTaNbHOro UccredoBaHUA MONYyYeHbl CTATUCTUYECKUE AaHHbIe
nokasaTenen KauyecTBa 3MEKTPUYECKOW SHEPrun Ha notpebutene ¢ NpUMEHEHMEeM HeMnonHOMas3HOro pexuma
paboTbl Npu obpbiBe (Pas3HOro NPOBOAHMKA M 0OHOMA3HOM KOPOTKOM 3aMbIKaHUM Ha 3EMI0 B 3MEeKTPUYECKOM
cetn 10 kB 3a cyeT [OBYXCTOPOHHEro 3as3eMIleHUs MNOBpEeXAEeHHOro (asHoro npoBOAHMKA M nepeBoa

OOHOPA3HOro KOPOTKOrO 3aMblKaHWA B KOHTPONUPYEMYIO 30HY,
32144-2013 «HopMbl KayecTBa 3NEKTPUHECKON IHEPTUN B CUCTEMAX 3NEKTPOCHABXKEHNS OOLLIEr0 HAa3HAYEeHUsI».

cootBeTcTBYOLWMe TpebosaHnam [OCT]




MNoppepxaHme paboToCNOCOOHOCTU ANEKTPUYECKUX CM‘
B NOCNIeaBapUMNHbLIX PEXUMAX. ...«
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OcuunnorpammMa casHbix HanpsbkeHWA Ha ctopoHe 0,4 KB npu o6pbiBe HyNEBOro NPoOBOAHMKA:
a - HopMarbHbI pexuM; 6 - 06pbIB HYNEBOro NPOBOAHUKA; B — CHUXKEHME COMPOTUBIEHUS 3a3eMIISIOLLENO YCTPOWCTBA 3a CYET
MOBTOPHOIO 3a3eMIeHus




NMoppepxaHme paboTocnNOCOOHOCTU ANEKTPUUECKUX CM*

B NocrieaBapUUHbIX peXxumMmax. ...« .
PesynbTtathl pacyeta dasHbIX HanpsXXeHnn v 3aBUCMMOCTb dda3HbIX HaNPsPKEHUN N HaNpPsKEHUN
Hanps>KeHNs1 CMELLLEHMS HEWTpanu B 3aBUCMMOCTN OT CMELLEHNA HernTpanu oT CyMMapHOro COMpOTUBIEHUS
cymmapHoro conpotueneHnsa PEN-nposogHuka PEN-npoBogHuka
Ry, Om | Yy, Cm | |Uyy|, B | [Ual, B | [Ugl, B | Ul B U, B 350
=01 U
0,01 | 100 07 | 2194 | 2200 | 2206 300 =
0,1 10 6,7 214,1 | 2205 | 225,6 250 - U
0,17 5,8 11,0 210,2 | 221,0 | 229,22 200 I T |
0,5 2 26,7 196,4 223,3 2427 150 .
1Al
1 1 42,7 182,7 226,8 256,7 100
5 0,2 82,5 150,6 | 239,8 | 292,2
50
105 | 0095 | 939 | 1421 | 2447 | 3026 o elBe
O T T I_ T T T 1

14 0,07 96,9 139,9 246,0 305,4 001 01 01726 05 1 5 105 14 34

34 0,03 102,8 135,7 248,71 310,8 Ry, OM

PekomeHOyemble nokasaTenu KadecTBa SMeKTpodHeprun (B paccmaTpuBaeMon 3agade oHM obecneyvBaloTcs
npu |Q00,| < 11 B) 6yayT gocturatbCs Npu aKBMBaNeHTHOM conpotmeneHnn PEN-npoBogHuka Rppy < 0,17 Om




MNopaepxxaHmne pabotocnocobHOCTU anekTpuyeckux ceten 0,4 kB : @

B kayecTBe NOBTOPHOrO 3a3eMnmMTens LOMYyCKaeTCca NpMMEHEHNE eCTECTBEHHbIX 3a3eMnuTenen, 4To obecneunt
yKasaHHbl€ Bbille napaMeTpbl 3a3eMieHUs Ans BpEMEHHOro nogaepxaHua padortocnocobHocTn ceten 0,4 kKB npwm

obpbiBax HyNeBOro COBMELLEHHOTO NMPOBOAHUKA
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Cxema 3ameLueHus anektpudeckon cetn 0,4 kB ¢ cnctemon 3azemneHnsa TN-C




NMoppepxaHme paboTocnNOCOOHOCTU ANEKTPUUECKUX °M~
B nNocJrieaBapUmnHbIX pexunmax R —
[na BpemeHHOro nogaepxaHus paboTtocnocobHocTn anekTpudeckmx ceten 0,4 kB npm obpbiBe hasHOro npoBoAHWMKa npeararaeTcs
ncrnonb3oBaHue Ha ctopoHe HH Tl 6-10/0,4 kB ogHONOMOCHBIX BbIKIOYaTenen, obecneymBaroLmx OTKITIOYEHNE MOBPEXAEHHbIX da3s no
OTAENbHOCTK, Npy obecnevyeHun 3alnTbl TpexdasHbix ABUraTenen n apyrnx TpexdasHoix notpedbutenen. Ha ctopoHe notpebutens ans
obecneyeHnss HenonHogas3HOro pexvma npegraraeTcs MCnonb3oBaHMe pene Bbibopa a3, KOHTakTopa, MCTOoYHMKa GecnepebonHoro
NUTaHWs, pene KOHTPONSA HanpsXXeHUst 0TEYECTBEHHOIO NPOM3BOACTBA.
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CxeMa 3aMellieHNst BapuaHTa peanusaumm HenonHogasHoro pexuma B anektpudeckmx cetax 0,4 kB




PacueTt pacnpegeneHHbIX 3a3eMNAOLWNX yCTpowr“ .
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CxemMa 3aMeLLeHNs 3NeKTPUYEeCKon ceTn npum
3aMblKaHUM NOBPEXAEHHON (pasbl Ha 3eMII0

Cxema 3ameLLeHNs aNEeKTPUYECKON ceTn ¢
3a3eMn4aLWnMm ycTponcTesamm
peLleTyaTon KOHCTPYKLUK

CxeMa 3aMeLLEeHs ANeKTPUYECKOn ceTn
C 3a3eMMSLWUMN YCTPONCTBaMM B BUAE
BEPTUKanbHbIX LNMNHOPUYECKNX
3NeKTpPoaoB




PacuyeT pacnpeaeneHHbIX 3a3eMnAOLWMUX ympoﬁﬂfﬁ——

OnemMeHT R,y  XapakTepu3yeT COMpoTUBIIEHWE ConpoTuBneHne 3a3emMnsaLLero yCTpoOncTBa
Mexay 3a3emMnaLWwmnmMm YyCTPOUCTBaMM, peweTyaTton KOHCTPYKLUUMK, annpoOKCUMMUPOBAHHOIO
obecneuvnBaroLWmMmm npUMeHeHne pexuma A0 pacyeTa 3aseMnAalLlero ycTpoucrtea B Buae
ABYXCTOPOHHEro oAdHoga3HOro 3aMblkaHWA  Ha BEPTUKaNbHOro UWINMHOPUYECKOro anekrtpoga R, ,
3emno Owm, paccunTbiBaeTCs No 3aBUMCUMOCTMU:
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U L | I 3aBMCMMOCTb A9 onpegerieHnss  ConpoTUBEHUS
Rpuy P pacnpeeneHHbIX 3a3eMmsoWmX YCTPOUCTB R,y ,
Em O CTI_ Om, obecneymBalWMMN MNPUMEHEHUE  pexunma
U I — ABYXCTOPOHHEro  OAHO(pa3HOro 3amblkaHUA  Ha
3eMnio:
Cxema 3amMeLleHNs aneKTpU4ecKon cetTn nNpu 3amblkaHum P L 277;[
nospexaeHHom gasbl C Ha 3eMro C y4ETOM CYyMMapHOro Rp3y = — | In—/8—+ R ,
conpoTuBiieHNd pacnpegeneHHbIX 3a3eMNAaLWLnx yCTpOIZCTB 1T - l 1 73l p
rae Lpsy, - pacctosiHue Mexay pacnpefeneHHbiMy
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PacueT pacnpeneneHHbIX 3a3eMnsOLWMX YCTPOUC ———— @
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3aBNCMMOCTb COMPOTMBIEHUS pacnpeaeneHHbIX 3a3eMISLWNX YCTPONCTB U HENOBPEXAEHHOW hasbl OT PACCTOSAHWUS U ANWHbI




OueHka napameTpoB 6e30nMacHOCTU NpeAnaraeMbIX pelleHUi no noaAepXaHuio

Mpw 3HAYEHNSX CUMbl TOKa, NPOTEKalOLEro Yepes 3asemMnsiolliee ycTponcTeo Ao 50 A onacHbI noTeHuuan
OyneT HaxoguTcs B 30HE paanycoM 8 MeTpoB, Npu 3HavyeHusx 6onee 50 A He0GXoANUMO NPOBOAUTE MEPONPUATUS
MO ero orpaHNYeHnto, NGO pPacLUMPEHNI0 OXPaHHOWN 30HbI.
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rpa(bl/lK 3aBMCMMOCTU LLIAroBoro HanpaxeHma ot pacCtodHnA 40 MeCTa 3aMblKaHUA Npu pa3HbIX
3HA4YEeHNAX TOKa Harpy3Kku



MoanepxaHne paboTocnOCOBGHOCTU INEKTPUUECKN
B NocrneaBapumMHbIX peXxXumax

MNMpakTnyeckas peanusauvsa npeanaraeMbiX peleHUW NO noaaepxaHue paboTOCNOCOOHOCTU INEKTPUYECKUX ceTeun
B NocrneaBapuUnHbIX peXnmMax MoXeT ObITb AOCTUIHYTa 3a CYeT:

1. NodbasHoro ynpaeneHusi B anekTpudeckmx cetsax 0,4-220 kB ¢ pa3paboTkon 1 CoBEPLLEHCTBOBaHNEM KOMMYTALMOHHbIX annaparos.

2. PaclumpeHnns npakTykv Cnonb30BaHuA 3eMnu (rpyHTa) B KadecTse paboyero (pasHoro unm Hynesoro NpoBOAHMKA.

3. YnpaBrneHus pexxumamm HeruTpasnu.

4. Pa3paboTku komnsekca MepornpusTii No obecrnedeHmno TEXHNKN 6e30nacHOCTM Npu peanusaumn npeararaeMbixX peLlieHnii B TOM Yumcne
3a CYET orpaHYeH1s nepeaaBaeMon MOLLHOCTH, yBenuyeHus 6e30rnacHoro paanyca BOKpYr 3a3eMISHOLLNX YCTPOWCTB.

5. CosepLueHcTBoBaHMeM P3A ana obecrnedyeHuss NpuMeHeHUs HernorHoasHbIX PEXXMMOB paboTbl 1 (OYHKLMOHMPOBaHUIO B YCITOBUSIX
N3MEHEHUS NaPaMETPOB CETU N PEXXUMOB HEWTPasnW.
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Cxema NOCTPOEHUA SﬂeKTpMHeCKOVI cetn ana nogaep>KaHuA pa6OTOCI'IOCOGHOCTM npu O6prBe (bGSHOFO npoBOAHUKA




HAYYHO-TEXHUYECKUI COBET
EnuHOM SHEPreTUYECKON CUCTEMBI

KOHIENIUS MOJUIEPKAHUS PABOTOCIIOCOBHOCTH
YJIEKTPUYECKUX CETEN B MOCJEABAPUMHBIX PEKUMAX

Joxropaut BYHI] CB «OBA BC P®»
KaHIUIaT TeXHUYeCKuX Hayk, noieHT KouneB Cepreit CepreeBuu

CoaoKkIaguuk
HavanbHUK ciryk0b6l P3A PC AO «OOK», actiupant kadenpsr 29C UDD HUY «MBON»
[ToxunaeB Cemen BrnagumupoBud

Hay4HbIil KOHCYJbTAHT
npodeccop kadeapsr 93C U2 HUY «MDBU» nOKTOp TEXHUYECKUX HAYK, JOLEHT
Y nunues JImutpuit HukomaeBuu
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