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ANNEKTPOCHABXEHWUE
TTIPOMBILWNEHHBLIX OBBEKTOB




OcCHOBHbIE TpebOBAHUS K CUCTeMaMm
351eKTpocHabxeHns
NPOMbILLUIEHHBIX NpeAnpUaTUU

TTpy NpoOeKTUPOBAHUU CUCTEM 3NEKTPOCHAOXKEHUS U PeKOHCTPYKLUUU
3/1eKTPOYCTAHOBOK AOSIKHBI paCCMATPUBATLCS Creayrolime BOMNpOCHI:

1)  nepcnekTuBa  pasBUTUA  3HeprocucteM U CUCTeM
3NeKTpoCHabXeHUa C Yy4yeTOM pauUuOHANbHOTO COYeTaHUsS BHOBb
COOpPYXAeMbIX 3IeKTpUYecKUX ceTel C A[eUCTBYHOLMMU U BHOBb
COOPYXAEMbIMU CETAMU APYTUX KIACCOB HANpSAXKeHUs;

2) obecneyeHue KOMMEKCHOro LIeHTpPanMU30BaHHOroO
3NeKTpOCHabxeHUa Bcex mnoTpebutenen 3sneKTpUYecKoOU 3SHepruum,
PACMONOXeHHbIX B 30He AeUCTBUS 3MeKTpUYecKUx cetei, He3aBUCUMO
OT UX NPUHAANEXHOCTU;

3) orpaHuyeHue TOokoB K3  npepenbHbIMU  YPOBHAMM,
onpeaensemMbIMU Ha NepcrnekTUBY;

4) CHuXeHUe NOTepb 3NeKTPUYEeCKOU 3Hepruu;

B)  cooTBeTCTBUE MPUHUMAEMBIX pelleHUU YCNOBUSM OXPaHbI
OKpYXaroLLen cpepbl.
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TexHuueckmne u skoHomm4eckue TpebosaHus
K cospemeHHou cucteme ICTTTT

-obecneyeHuro 6esonacHocTu pabot ana nroboro
nepcoHana;

-HaAEXHOCTU 3NeKTPOCHabxeHus;

-KaQ4eCTBY 3NeKTPO3Heprum, YAOBNeTBOpPArOLLEMY
TpebosaHuam FOCT 32144-2013;

- 3KOHOMUYHOCTU;

- BO3MOXHOCTU 4aCTbIX MepecTpoek TexXHONOoruu
NPOU3BOACTBA U PA3BUTUA NpeanpUaTUS;

-OTCYTCTBUHO BpeAHOro BIIUSHUSA Ha oxpyman—ou.n,y#o




dneKTpocHabxeHue
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dneKTpocHabxeHue
NPOMBILUSIEHHLIX APeAnpUaTUA

[ BHewHee BHyTpeHHee

aneKkTpocHabxeHue 3neKkTpocHabxeHue

Cuctema
3N1eKTpocHabxeHus
NPOMBILUNEHHbIX
npeanpuaTun

35/110/220 KB unu 3P>’-6(10) KB
T1C-6/10 B KTTT-(10)/0,4 kB

OPY-35/110/220 kB LICY-0,4 B

CUNOBOM TPaHCEOPMATOp Baonbtpaccoeas BJ1-6(10) kB
35/110/220-6/10 kB Y, \_ )




] dNeKTpocHabxeHue @

SNNIEMEHTBI CUCTEM 3JTEKTPOCHABXEHWS:

* UCTOUYHUKU 3HEPrum, KOTOopble YCTAHABIMUBA-
FOTCA HA 3NEeKTPOCTAHUMAX;
* NOBLIWAIOLWME TPAHCPOPMATOPHbBIE
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Kateropuu anektponpuemHUKoB no @
351eKTPOCHAbXEeHNHO i

(- B
- HTTC 8 uenom, anexktponpusos beperosbix 3aasuxek,

asapuiiHoe oOcBelleHue, CUCTeMbI BeHTUNAUUU  BO
B3pbIBOONACHLIX 30HaX BIa, cucTtembr noxapoTylleHus,
OTKAYKMU  YyTeuex, obopotHoro  BOAOCHAbXeHus,
KOTenbHas UNU 3MeKTpooToneHue.

DNeKTpPONpUemMHUKU NepBou Kateropum B
HOPMGSIbHBIX pexXumax AOSMKHLI obecneumsarbes
3NeKTpo3Heprueu OT  ABYX  He3aBUCUMBIX
B3AUMHO pe3epBUpPYHOMUX UCTOYHUKOB NUTAHUSA,
M nepepulB B WX 3neKTpocHabxeHus npu
HapylweHUU 3neKTpocHabxeHua OT opHOro us

UCTOYHUKOB nuTaHUa moxeT 6bITb AonylieH
nuwb Ha Bpems AQBTOMATUYECKOro
BOCCTAHOBIIEHUSA NMUTAHUA.




Kateropuu anekTponpuemHUKoB no .
3N1eKTPOCHAbXEeHNIO i
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LLnTeI ynpasneHusa, ycTpOUCTBA CBA3U, 3NeKTPONpUBOAA

OCHOBHbLIX OTCeKaruwmx TexXHONOrn4YeCckunx 3aaBmuxek cC

KOMMYTAUUOHHBIMU ANMNApaTtaMu, Yepes KOTOpble OHU
noaknrodeHsr, [13C

ocobaa rpynna 3neKTPOnNpUemMHUKOB,

6ecnepeboirHaa pabotra kotopeIx Heobxoauma
Ana 6e3aBapuiAHOrO OCTAHOBA NPOU3SBOACTBA C

LUenbko NpeAOTBpALLeHUS Yrpo3bI XU3HU NoAeu,
B3pbIBOB U MOXApOB




Kateropuu anektponpuemHUKoB no @

3N1eKTPOCHAbXEHUIO

r

* CTGHUUU KATOAHOU 3aALUMTLI, JIMHEUHbIEe 3AaABUXKMU,
HACOCHbIE NPOU3BOACTBEHHOU U 6LITOBOU KaHANU3ALUUM,
BOAONPOBOAHbBIE CUCTeMbI ObITOBOro BOAOCHAbXeHUs

~

dNeKTponNpUuemMHUKU BTOPOU KaTeropum B
HOPMAIbHLIX peXxumax AONXHbI obecneumsarbes
3NMeKTpo3Heprue OT  ABYX  He3aBUCUMBIX
B3AUMHO pe3epBUPYHOLMUX UCTOYHUKOB MUTAHUSA,
a Npy HapylweHUU 3MeKTPpocHabxeHUs OT OAHOro
U3 UCTOYHUKOB NMUTAHUA AONYCTUMBI NepepbIBbl
3nekTpocHabxeHusa Ha Bpemsa, Heobxoaumoe Ans
BK/IFOYEHUA pe3epBHOro MNUTAHUA AEUCTBUSAMU
AexypHoro nepcoHana unu BbIE3AHOU
oneparusHou 6puraasr.




Kateropuu anektponpuemHUKoB no

3N1eKTPOCHAOKEHUNIO e
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* OTHOCAT Hebonblme BCNOMoraresibHbIe COOPYyXeHUN:
CKNaAasbr, rapaxu, PEMOHTHO -MexXaHu4eckue
MacTepckue, aBTO3aNpaBOYHLIE KOSOHKMU.

Ons 3N1eKTponpuemMHUKOoB TpeTbeu
KaTeropuu 3neKTpocHabxeHue MoxeT
BLINOSIHATLCA OT OAHOrO WCTOMHUKA NUTAHUSA
npu ycnosum, 4YTOo nepepLIBLI
3neKkTpocHabxeHus, Heobxoaumsbie ANS peMOHTa
WNKU  3GMeHbI  NOBPeXAeHHOro  3fiemMeHTa
CUCTEMBI 3NeKTPOCHabXeHus, He npeBbIWAOT
1cyTok.




O3C, KaK TpeTUn He3aBUCUMBIN UCTOYHUK

-

kavecTse TpeTbero
He3aBUCUMOro UCTOMHUKA MNUTAHUS,
Ans  ocobou  rpynnbl  3MeKTpo-
NPUEMHUKOB, B Ka4yecTBe BTOPOro
He3aBUCUMOro UCTOMHUKA MNUTAHUS,
AN OCTANbHLIX 351eKTPONPUEMHUKOB
NepBOU KaTeropuu

PacnonoxeHa anekrtpoctaHuua obbiMHO B OTAaenbHomM 6nok 6okce
U MOXeT B 3GBUCUMOCTU OT MOLWHOCTU obecneumsaTb nNUTaHUe
Heckonbkux HTTC pacnonoxeHHbIX Ha oAaHOU nnouwaake. Tlepen
nyckom [O3C oOTknovaroTca MUHUMANBHOU 3aWUTOU BBOAHbLIE
aBTOMATUYEecCKue BbIKnrouvatTenu nurtaouwme LLCY.




N CTOYHUKU rapaHTUPOBAHHOTO NUTAHUS

Bce cuctembr anektponutaHua aenatca Ha 3 Kateropum:
» Cuctema rapaHTUPOBAHHOIO 3S1eKTPONUTAHUS;
* Cuctema becnepeboOUHOro 3N1eKTPONUTAHUS;
» CucTema pesepBHOro 351eKTPonNUTaHUS.

CucTemsl rapaHTUPOBAHHOIO 3S1EKTPONUTAHUSA
HonxHbl obecneuynBaTb MONHYHO FAPAHTUO  3SEKTPOMUTAHUS
NOAKMHOYEHHBIX YCTPOWUCTB, aBTOMATUYECKUU 3anycK,
AGBTOMATUYECKOe nepeksirouYeHue Harpysku ¢ Au3enb-reHepatopa Ha
BHEWHIOFO CeTb 3S1eKTPOnUTaHUsS U o0bpaTHO, BbIAAYY CUrHanNa
TpeBoru, ecnm CroxXunacb asapumHas cutyaums ¢ obopyaosaHuem




{ TTpoU3BOACTBO 3NEKTPUYECKOU SHEeprum

AnbTepHATUBHEIMU (MU BO3O6GHOBNSEMBIMU) UCTOUYHUKAMMU
3Hepruu (BU3) Ha3bIBAFOT UCTOUHUKU 3HEprum, nossonsHowme
‘nony4atb 3Hepruro 6e3 Ucnonb3osaHUA TPAAULUOHHOTO
nckonaemoro tonnuea (HegTM, rasa, yrnsa u T1.n.)
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TTpOU3BOACTBO 3N1EKTPUYECKON 3Heprum

TTpunueHaa anektpoctaHuua (TI3C) — ocobein  BUA
MMAPO3NEKTPOCTAHLUMMU, UCNONb3YHOWUUA  3HEPruko

NPUNMBOB, G AKTUYECKM  KUHETUYECKYHO  3HEepruko
BpClLLleHMﬂ BQMJ'IM Viopouennas exeva I13C

NAGTHH A Hanboaee BECOKHI
' YPOECHE BOIM
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‘3neKTpudeckas aHeprus




TTpOU3BOACTBO 3N1EKTPUYECKON 3Heprum

BetpaHaa anektpoctaHumua (B3C) - yctaHoeka, npeobpa-
3yrOLaa KUHETUYeCKYHO 3Hepruko BeTpa B 3S1eKTpUYeCKyHro
3Hepruro

KuHeTuueckas ! ~__ onorer [ Y BETPOKONECA

\ dHeprus BeTpa

3HEPrus TypOMHbI

. ‘/

‘OneKTpudeckas 3Heprus

TTpyHUMN  fenucTBUS BeTPAHLIX 3NeKTPOCTAHUUW NpOCT:
BeTep KpyTUT NONACTU BeTpsaKa, NpUBOAS B ABUXeHUe Ban
aneKTporeHepartopa. I'eHepaTtop B  CBOHO  Ouepefdb
BbIpabATLIBAET 3S1IEKTPUYECKYHO SHepruko.




TTpou3BOACTBO 3N1EKTPUYECKOUN SHEprum

[eoTepmanbHbre 3N1eKTpOCTaHLUMU (FTeoT2C) -
npeobpasyroT BHyTpeHHee Tenso 3emnu (3Hepruro ropaumx
NApOBOASHBLIX MCTOYHUKOB) B 351€KTPUYECTBO.

1 AHeprus seMmnu '

FmaporepManbHan 3/1EKTPOCTAHUMA

T e

SHEPIMA napa Mcnapurens TypbGuua Freneparop

nnacrel
TEEpAOH

nopoasl
ofniBawigan CKBAXMWHA

A L ckBanuHa Yinarnetaunn




TTpOU3BOACTBO 3N1EKTPUYECKON 3Heprum

ConHeuyHas 3nektpoctaHuma (C3C) —  uHXeHepHoe
COOpyXeHue, cnyxallee npeobpasoBaHUHO  COSHEYHOU
PAAMAaLUU B 3NEKTPUYECKYHO SHepruto.

AHeprua conHuya ‘
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3Heprua napa
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JKonormyeckas
6e30nacHOCTL

OrpomHsbre
3anacsbI

Bo3obHoBsnse
MBI pecypc

TTpeumyuiectea

[oporoe
CTPOUTENbLCTBO

3aBUCUMOCTb OT
BpeMeHu roaa
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J

TTpobnema
yTunusaumu

Hepoctatku




NcTOUHUKU rapar(mzl O)BGHHOFO nuTaHUS
Z1n

UT'TT npeaHasHaveHbI Ana obecneveHus:

1.6ecnepebONHOr0 3NeKTpOCHAbXeHUs CUCTeMbl MACNOCHabxeHWs arperartos
HTTC u cuctem asTtomatusauum HTIC;

2. 6e3aBAPUMHON OCTAHOBKU MAFUCTPAnbHLIX (MOANOPHBIX) HACOCHBIX
arperaTtoB Npu NOJIHOM UCYE3HOBEHUU BHeLIHero 3nekTpocHabxeHus;

3. noaAepxaHus ycnoBus Ans BO3MOXHOCTU camo3anycka
3MeKTpoABUraTenie  MAarucTpanbHbIX W MNOANOPHLIX Aarperatoe  npu
KpaTKOBpEeMEeHHbIX NCYe3HOBEHUAX HanpsaxeHus BHellHero
3N1eKTpoCHabxeHus;

OHW ponxHbI cooTBeTcTBOBATH TpebosaHuam MOCT 26416, TOCT 27699
m OTT-29.100.00-KTH-065-13.




NcTOUHUKU rapar(m/l O)BGHHOFO nuTaHUS
Z1n

UT'TT ponxHbI umeTb:

1.0ea NBTTA paboTarowmx no NpUHLMNY ABOUHOIrO npeobpa3oBaHus;
2.0sa WUBTIC pna cunosoro obopyaosaHus, paboTarolmx MO MNpUHLMUNY
ABOUWHOro npeobpasosaHus;
3.MBTT ponxHbI 6bITb 3aNUTAHLI OT pasHbIX 2 cekuuu wwuH LWCY-0,4 kB YTTI,
3aNUTAHHBIX B CBOHO OYepeAb OT ABYX BBOAOB LUUTA CTAHLUU YNpaBieHUs U OT
asc;
"4..EIM3€.I1I: reHepaTtop, KaK TpeTUU UCTOUYHUK NuTaHus YT TT;
'5.bavinac - pononHutenbHein pexum paboter MBTT, B WBTT 6bIBGtOT
' aBTOMATUYeCKMe, pyuyHble, cepeepHble ([ONONMHUTENbHBIA pexum paboTbl
NUCTOYHUKA becnepeborHOro NUTAaHUA ¢ ABOUHBLIM Npeobpa3oBaHUemM 3Hepruu
(on-line), 3axnrouarowmmca B 0b6xoae cCxembl ABOMHOrO Npeobpa3oBaHUS
HanpsaXeHUa U NUTAHUA HArpy3KU BXOAHLIM CeTeBLIM HanpsxXeHuem);
6.AxkymynatopHele 6arapeu, ¢ BpemeHemM aBTOHOMHOU paboTbl He MeHee 1 u.
AB noaxknrouaroTca K BbIXOAY BLIMPAMUTENS U BXOAY WHBEPTOpPA U MUTaeT
nocneaHuWe B cny4yae asapum.
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Buabr, npuumHer u nocneactems K3

KopoTkoe 3ambIkaHUe - 3TO 3neKTpuYeckoe coeluHeHUe pasHbIX
a3 Unm NOTeHUUANOoB 351eKTPOYCTAHOBKU Mexay cobou unu ¢ semneu,
He nMpeAycCMOTpeHHOe B HOpMANIbHOM pexmme paboTbI, MPU KOTOPOM B
NPOBOAHUKAX, B MecCTe KOHTAKTA, pe3KO BO3pacTaeT cuna TOKa,
NpeBbILAs MAKCUMAITIbHO AOMYCTUMBIE BeSTUUUHSL..




TTpuumHeL U nocneacTeug K3

a) nepeHanpaxeHus:;

6) Nnpsamble yaapbl MOSTHUM;

B) CTapeHue nsonauuu;

) MexaHu4Yeckue nospexaeHUNIMm;

A) Habpocbl  MOCTOPOHHUX  Ten,
npoe3a noA  JIUHUAMU  HerabapUTHLIX
MeXaHU3MOB (KpaHbL C MOAHATOU CTpenoi
UT. N

e) HeyaoBNeTBOPUTENbHBIA YXOAOM
3a obopynosaHuem, rpasb Ha
3neKTpoobopyaoBaHUU;

) HEUCNpPABHOCTb 3NeKTponpubopos;

3) OWWM6OYHbIEe AeUCTBMUA NepcoHana -
OWMBKM  NpPU  MOHTAXe  NpPOBOAKM,
CnyJYaviHoe coeAuHeHWe NpOBOAHUKOB C
(PA30M UNU Hynem, criyyamHoe nonaaaHue
NPOBOAHUKOB HAQ KOHTAKTHbIE FPYyMMbI;

W) HapylweHue npasun 6e3onacHocTU
- paboTa C 3MeKTpONpOBOAKOU MOA
HanpaxeHuem, oWUbOUYHOE OTKIHOYeHUe
pasbeavHUTENeM Lenu C TOKOM.

a)  HapylweHue  3NEKTPOAUHAMUYECKOU
CTOUKOCTU T.e. MosgBNeHue 60nblWUX YCUnuii
MexAay TOKOBeAyLMMU YaCTIMU, KOTOpoe BedeT K
BO3HUKHOBEHUO MeXAaHUYECKUX MOBpexAeHUr U
paspyLeHniA;

6) Tepmuuyeckue NoBpexAeHUs UNU Harpes
obopyaosaHus;

B) CHUXeHWe HanpsxeHus B ceTu, Beayluee K
yMeHbLUeHUHO BpaLLaroLLero MOMeHTa
3neKTpoasUraTenew, nx TOPMOXeEHUHO,
CHUXEHUIO MPOU3BOAUTENBHOCTU U BO3MOXHO K
MOJIHOM OCTAHOBKE;

r) BbINGAEHUE U3 CUHXPOHU3MA OTAENbHBIX
reHepaTopoB,  3MeKTPOCTAHUUMU U YacTew
3NEKTPUYECKOU CUCTEMBI;

A) BO3rOpaHWUs 351eKTpOyCTAHOBOK;

e) 3NeKTPOMArHUTHOe BfUSHUE HA JUHUU
CBA3M U HA CUCTEMBI  Xesle3HOAOPOXKHbLIX
610KMPOBOK;

X)  HapylweHue

YCTOUUYUNBOM
OTAeSIbHLIX 31eMeHTOB U pexuma TT3C B Lenom,

paboTbl

npusoasliee K  BO3HUKHOBEHUHO  GBAPUMHBIX
CUTYAUUM C OTKNHOYeHUem 60SIbLIorO KoNnYyecTea
notpebutene n T. n.
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CucTembl 3aWUTHOrO 3a3emiieHUs

~ Tpauciopuarop 3ammtHbit  Cunosas 3-(pasnan
m asromar NUHKUA
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HcToyHHK
3IIEKTPO3HEPTHH

Cuctema TN-S

Cuctemsbl 3aWUTHOIO 3a3eMsleHUs
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CucTembl 3aWUTHOrO 3a3emiieHUs

Tpaucgopuarop 3awntHeiii  Cunosas 3-pasuasn 3awnTtHelit  Cunosas 3-(pasznan
mn aBTomar NHHWA aBToMaT NHHKA
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Cuctema TN-C-S

OTKpblT'bIe TIPOBOJSIIIHE YaCTH




Cuctemsl 3(1LI.lI/|THOI‘O 3a3eMsieHus
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™ norpeounTens A

&ucrema TT - cuctema, B KOTOpOlZN
HenTpanb  UCTOYHUKA  3NeKTpO3Hepruum
rnyxo 3a3emJieHaq, a OTKpbITbIE
npoBoAslWMEe 4YaCTU  3NeKTPOYCTAHOBKU
3a3emsieHbI NMpU NOMOLUM 3a3eMnaroLLero
YCTPOUCTBA, 3N1eKTPUYeCkU He3aBUCUMSLL OT
rNyX03a3emMsieHHOW HelTpanum UCTOUHUKA.
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CucTembl 3aWUTHOrO 3a3emiieHUs

" CwcTema, B KOTOPOU HEMATPanb UCTOUHUKG 3M1EKTPO3HeEprm )
N30NIMPOBAHA OT 3eMITU UNU 3a3emIieHa Yepe3 Npuboper unum
YCTPOUCTBA, UMetoLliee 6onbluoe CONpoTUBIEHUE, A OTKpbITbIE
NpOBOAALLME YACTU 3S1EKTPOYCTAHOBKM 3a3eMI1eHbI

\_

HcTouyHHK
JJIEKTPOIHEPTHH
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Cuctema IT

HEHTPaTH

L

3azeMTHT b 3azeMITHTeb

37IEKTPOYCTAaHOBKH STIEKTPOYCTaHOBKH
IPOBOJSIIEHE YACTH




CBOUCTBA CeTU C U30STUPOBAHHOMU
HeUTpanbro

KomneHcaums Ttoka O33 ¢ nomouwplo Ayroracaiero
peaKkTopa AOSIKHA MpedyCMATpUBATLCA MPU  eMKOCTHBIX
Tokax: 6onee 30 A npu HanpsaxeHun 6 kB u 6onee 20 A npu
HanpsaxeHuun 10 kB.

LocTonHcTBaMU U3011MPOBAHHOM HEUTPAAU IBASHOTCS:

- BbICOKas cTeneHb 6ecrnepebOUHOCTU MUTaHUa 6naroaaps
OTCYTCTBUFO HEO6XOAUMOCTU B HemeAsleHHOM OTKFoUYeHUU
NepBoro 0AHOMA3HOIrO 3aMbIKAHUSA HA 3eMIIHO;

- mansin Tok O33 (Npy Manov eMKoCTU ceTU OTHOCUTENbHO
3eMnn).




CBOUCTBA CeTU C U30STUPOBAHHOMU
HeUTpanbro

Hepoctatkamu 3T0ro pexuma 3asemsieHus HerTpanu aBaa+o1cs:
- NpYU Manom Toke (eAUHULBbI-AeCATKU amnep) B mecTe OAHOMA3HOrO 3aMbIKAHUS Ha
3eMNHO  BO3HUKAHOWAA 3rieKTpudeckas Ayra O6bIYHO Nepuoauvecku racHet W
3aropaetca BHOBb  (Mepemexarowiasca  Ayra), 4YTO  NpUBOAUT K  AyrOBbIM
nepeHanpaxeHUam;
- [AyroBble MepeHanpseHus, pacnpocTpaHsHowmecs no BCeM  FanbBAHUYECKU
CBA3GHHBLIM 3JIeMeHTAM CeTU HepeAKo BbI3LIBAKOT MHOFOMeCTHbIe MoBpexAeHUs
(BbIXOA U3 CTpPOA HeCKONMbKUX 3neKkTpoasuraterneid, kabenein) us-3a npoboes
nsonauuu;
- BO3MOXHOCTb ANUTENbHOrO BO3AEUCTBUS AYrOBLIX MepeHanpsxeHU Ha U3onauuko,
UTO BeAeT K HaKOMJIEHUHO B Hell AeeKTOB U CHUXEHUHO CPOKa ee CIyX6bI;
- B OTNIUYME OT CeTU C 3a3eMJIeHHOU HeUTpasnblo, U3onaums 3nekTpoobopyaoBaHUS
OTHOCUTEsNbHO 3eMNU PaCCUUTLIBACTCA HA JIMHEWHOe HanpsxeHue;
- CNIOXHOCTb O6Hapy»eHUa mecTa NoBpexaeHUs;
- OMACHOCTb 3S1eKTPOMOpaXeHUs NepcoHana, NOCTOPOHHUX NUL U XUBOTHBLIX MpU
AnuTenbHom npucytcteum O33 B ceTu;
- CNOXHOCTb ObecneyeHUs NpasUNbHOM paboTbI pefieMHbIX 3aWUT OT OAHOMA3HBLIX
3GMbIKGHUMN, TAK KGK peasibHbIM TOK 3AMBbIKAGHUS Ha 3eMIFO 3aBUCUT OT pexuma paboTsl
cetu (Ymcna BKAFOYEHHBIX NpUCOeAUHEHUA).




Y10 n3meHseT 3azemrieHme Heutpanu
Yepes akTUBHOE COomMpoTUBNeHue?

3azemneHue HeuTpanu 4Yepe3 BbICOKOOMHbLIU
pesucTop NO3BONSET CHU3UTb BesIUYUHY AyrOBbLIX
nepeHanpaxeHur npu O33 LeHOU yBenuuyeHUs TOKa
O33 (npumepHo Ha 40%) wu  CcOXpaHUTHb

noBpexAeHHbIM YYacTOK Ha HeKkoTopoe Bpemsa B
pabore.




HasHayeHue u ycTpoUucTeo

NOHU3UTETbHOU nCTaHLUMU

TpaHcgopmatopHas noactaHumua (TTT) — 3nexkTpoycTaHoBKa,
npeAHasHa4YeHHas Ans npuema, npeobpa3osaHus U
pacnpeneneHUs 3Hepruv U cocrtoslias U3 TpaHcgopmartopos, PY,

YCTPOUCTB YNpaBneHus, TexHONOrMYeCKUX U BCMOMOraTesnbHbIX
COOpYXeHUU.

TpaHcpopmaTopHbIe MOACTAHUUM MO paACnOSIOXeHUro  6bIBaroT
NPUCTPOCHHBLIMU, BCTPOEHHLIMU, BHYTpULIEXOBLIMU. Takxe TTI
NoApasAensatoTCa Ha KOMMJeKTHble, cTonbosble (oAHa onopa) U
mauTosble (Ase u 6onee onop).




OcHosHOe obopyaoBaHue
NOHU3UTENbHOW NOACTAHUUU

1. Cunosbie TQchgé OpMATOpb!.

C NOMOLLbFO TPAHCPOPMATOPOB B CUCTEME 3T1eKTPOCHabxeHUs ocyllecTBnseTCs
MHOTOKpaTHOE CTyneH4YaToe NOHWXeHUe HanpsaxeHUu 40 BesIUUUH,
npumeHsembIx HenocpeacteeHHo B 31T (10; 6,3; 0,66; 0,38; 0,22; 0,127 kB).

2. BBoaHbIe KOHCTPYKLUW A719 BO3AYLUHbIX Y KabesibHbl X JIMHUUA
31eKkTponepeaayu. TTpoxoaHbIe, ONOpHbIE U30NATOPLI.

3. O1kpbiTbie (OPY) u 3akpbl Thie (3PY) pacnpenesintesibHble YCTPOUCTEG,

BKNroYarolwme B cebs:
- CucTembl U cekumu LLUH.
- Cunoeble BbIKIOYaTENMN.
- PasbeaunHutenu.
- MUameputenbHoe obopyaosaHue (U3mepuTtersibHbIe TPAHCPOPMATOPLI TOKa-
N3meputenbHoe obopynosaHue (U3mepuTenbHbIe TPAHCPOPMATOpPLI TOKA U
HaNPHKEHUSA, U3mepuTtersibHbIe npubopsr).
- O6opynosaHue BY-ceasun- ObopynosaHue BY-cea3m mexay noactaHUMaSMU
(koHAeHcaTopbI cBa3m, BYU-3arpaautenu, punbTpbI NpUCOeaUHEHUS).
- TokoorpaHuumearolwme, perynupyrolme yctTpomucTea (KoHaeHcaTopHbIe
batapeu, peakTopbl, (pasospallaTenu u np.).

'\~\; TTpeobpasosatenu YacToThl, pOAA TOKaA (BbiONpaMUTENN).

TR




Ha3Ha4yeHue n yCTpoUCTBO
NOHU3UTENbHOW NOACTAHUUU

4. Cuctema NUTAaHUA cObCTBEHHbI X HyXA NOACTAHUUU:

- TpaHcopmaTopbl COBCTBEHHBIX HYXA,

- LT nepemeHHoro Toka.

- AKKyMynaTopHble 6atapew.

- LUnT noctoaHHoro (onepaTWUBHOMO) TOKa.

-Oun3enbHble reHepaTopbl U Apyrue aBapuiiHbie UCTOUYHUKU 3Heprum (Ha
KPYMHBIX U 0CO60 BAXHBLIX NOACTAHLUMSX).

5. CucTemMbl 3aLMTLI U ABTOMATUKU:

- YcTpoucTea penenHon 3atiunTbl U NPOTUBOABAPUNHON aBTOMAaTUKU AN
CUNOBBLIX NIUHUUA, TPAHCPOPMATOPOB, LIUH.,

- ABTOMaTnyeckas cucrtema ynpasneHus.

- CucTema TenemMexaHU4YeCcKoro ynpasneHus.

- CucTema TeXHUYeCKoro U KOMMEPYECKOrO YYETA 3NeKTPO3HEPru.

- CucTema TeXHOOrnMYeCKou CBA3U 3HEeproCUCTEMBI U BHYTpeHHeU
CBS3U NOACTAHLUM.




Ha3Ha4yeHue n yCTpoUCTBO
NOHU3UTENbHOW NOACTAHUUU

Ma 3a3eM/IEHUA, BKITFOYAET 3a3eMITUTESIN U KOHTYP
HUA.

/. MonHue3awumHble cOopyXeHus,

8. BcnomoraresibHble CUCTEMbI
| - Cuctema BeHTUNALUUU, KOHAULIMOHUpPOBAHUSA, 0bOrpesa.
| - CucTema aBTOMATUYECKOTO NOXAPOTYLLEHUS.
. - CucTema ocBelLeHUa TeppuTopun.
- CUCTema OXpAaHHO-NOXAaPHOW CUrHaNM3auuv, ynpasneHua AoCTYNOM.
- CucTema TexXHOMOrM4YeCcKoro U 0OXpaHHoOro BuAeoHabnroaeHus.
- YcTpowcTea NNABKU rONONEAA HA BO3AYLIHBIX IUHUAX.
- CucTembl asapumHoro cbopa macna.
- CUCTeMbI NMUTAHUS MACIIOHANONHeHHbIX Kabenew.
- berTOBAS, NUBHEBAS KaHANU3aUUS, BOAONPOBOA.

-
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OxapakTepusymute pasninuHbIie BUAbL
nepeHanpsaxeHuit BOHUKAFOLWUX B
IN1eKTPUYLCKUX ceTax

TTepeHanpaxeHue - 3TO HeHOPMANbHLIA pexum paboTbl B
IMeKTPUYECKUX CeTax, KOTOpLIM  3aK/ovaeTcs B Ype3smepHOM
yBesIMYeHUU 3Ha4YeHUs HanpsxeHUs BbIlwe AOMYCTUMBIX 3HAYeHUM Ang
yUacTKa 3/1eKTPpUYeCKOU CeTU, KOTOPLIN 9BNAeTCS OMACHBIM And

3NemeHToB 060pyAOBAHUSA AAHHOMO YYACTKA 3NEKTPUYECKOU ceTu.
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OxapaxkTepusymte pasnnyHbIie BUALL
nepeHanpsaxeHuit BOHUKAFOLWUX B
IN1eKTPUYLCKUX ceTax

BHewHue nepeHanpsxeHUa BO3HUKAFOT NpU  BO3AEUCTBUU '
BHelHMX 3.4.c. Haubonblume rpo3osbie nepeHanpsXeHUsa BO3HUKAFOT |
ApU MpPAMOM yAdpe MOSHUU B JIMHUFO U noacTaHuuo. Bcneactsue
3NTeKTPOMArHUTHOU  UHAYKUUU  BNU3KMM  yAaap MONHUM  co3paeT
UHAYKTUPOBAHHOE MepeHanpsXxeHue, pacnpocTpaHarowmecs OT mecTa
NOPaXeHUs 3NeKTPOMArHUTHbIE BOJSHBI, KOTOpbIe MOTYT BLI3BATb
onacHbIe nepeHanpsxeHUsa Ha U30NaLUU.

BHyTpeHHUe  nepeHanpsxeHua  BbI3LIBAFOTCA  KosliebaHUaMU
3N1eKTPOMArHUMTHOU 3Heprum, 3anaceHHou B 3nemMeHTax
3MeKTPUYECKOU Lenu unm NocTynarollen B Hee OT reHepaTtopos. B
3aBUCUMOCTU  OT  YC/IOBUM  BO3HUKHOBEHUS U BO3MOXHOU
ANUTENbHOCTU BO3AEUCTBUS Ha nsonauuro pasnuuaroT
CTALUUOHApHbIe, KBA3UCTALMOHAPHbIE 7 KOMMYTALUOHHbIE
nepeHanpsxeHus.

-




OxapaxkTepusymte pasnnyHbIie BUALL
nepeHanpsaxeHuit BOHUKAFOLWUX B
IN1eKTPUYLCKUX ceTax

KommyTaumoHHble  nepeHanpsaxeHus -  BO3HUKAOT  npu
BHE3amnHLIX U3MeHEeHUaX B CXeme UM napameTpos cetu (NnaHoBbIe U
aBApUMHbIE NepeknHoYeHUs NIMHUM, TPaHCPOPMATOPOB U T.A.), @ TaKke
B pe3ynbTaTe 3aMBbIKGHUM Ha 3emMno U mexay oasamu. Tlpu
BKITFOYEHUU 311eMeHTOB 3NneKTpuyeckou cetu (NpOBOAOB JIUHUU UMUK
OB6MOTOK TPAHCEPOPMATOPOB U PeaKTOpPOB) UNU OTKMFOUYeHUU (pa3pbIB
3MeKTponepenaym)  BO3HUKAOT  KorebaTernbHble — MepexofHble
npoLecCbl, KOTOpble  MOTYT  MpuUBeCTU K  BO3HUKHOBEHWHO
3HAYUTENbHBLIX NepeHanpsxeHUm

KeasuctaumoHapHbele nepeHanpsxeHUs - BO3HUKAOT  Mpwu
eMKOCTHBIX 3(peKTax, 0bycrnoBneHHbIX, Hanpumep, OAHOCTOPOHHUM
AUTaem OT reHepaTopoB JIMHUEW Nepenay.

pososbuie nepeHanpsaXeHUa  OTHOCATCA K BHELWHUM
nepeHanpsxeHUsSM U BO3HUKArOT NpU BO3AEUCTBUU BHELWHUX 3.4.C.

|




Buabr cpeacts 3aWmUTHI OT
nepeHanpaxeHUm

MH oT nepeHanpaxeHUW BbLINOSHAETCS C MNOMOLWbBIHO CNeayroWwmx
MeponpUITUN:

1.YcTaHoBKa orpaHuuuTtenen nepeHanpsxeHun OTTH;

2.3a3eMNeHUs HeUuTpanu cetTu uepes pe3ncTop, NOAKNHOYAEMBIU K
crneuuanbHO  YCTaHOBMEHHOMY TpaHcgopmatopy (T3H) wnm K

| HelTpanu unbTpa Hyfesou nocneposartenbHoctu (BM30);

' 3

DPPEKTUBHAA 3aLMTA 3N1eKTPoobOopyAOBAHUS U NIMHEUHOU 4acTu '

.YBenuueHue 3nekTpuyeckou npoyHocTu usonaumm BJl, nytem sameHsbr

Heu3ONUPOBAHHLIX  MNPOBOAOB HA  3AWMLIEHHbIE, MpUMEHeHue

NOSIUMEPHBIX U30NSTOPOB U3 KPeMHUU OPraHUYECKOU pe3mHsbI;
4.YBerninyeHue yCTaBoK No BpemMeHu Ana Asyx u 6onee kpatHoro ATIB Ha

BJ1. ’
5.cnonb3oBaHUs cenekTUBHOM 3aWMUTLI OT OAHOMA3HBIX 3AMBIKGHUU Ha
3eMnto.




KommyTaumoHHbIe 1

aTMOC(pepHble MepeHanpaxeHus

/

Hanpaxexwe
/ W [ PO30BOI HMMYNLC
(nposonxsmenshocrs = 100 wkc)

KOMMYTALOHHO NepeHanpaxeHme
(F=or 100Ky 1 Mru)

KommyTaumoHHbie

MonHuesere nepeHanpsixeHUs

paspaabl > [rms




| 3aWmTa OT KOMMYTALUMUNOHHLIX U FPO30BbIX
nepeHanpaxeHUm

1. TIpumeHeHue paspagHukos unu OTTH;
2. CTepXHeBble MOJSTHUEOTBOALI, T.e. MOSTHUE3aALWMUTa;

3. Pene HanpsaxeHus unu ctabunmsatopsl HaANpsSXeHUs;

i 4. MoaynbHbIe yCTPOUCTBA 3aLMUTLI OT UMMYIbCHBIX

nepeHanpsaxeHUn;

5. TToBTOpHOE 3a3emneHue Bcex MeTanIMUYecKux
aetTaneu:

6. Cuctema YpaBHUBAHUS NOTEHLMANOB.




