NMpou3BOACTBO 3JIEKTPOIHEpPrum

B obLieM, sHeprmnio MoXXKHO onpenennTb Kak Bce, 4To obnafaeT «NoTeHuanom
BbI3blBaTb M3MeHeHuns». Hanbonee pacnpocTpaHeHHbIM OonpeaesieHneM 3HepPrn
saBnaeTcsa paboTa, KOTOPYK MOXET BbINOJIHATbL onpeesieHHasa cuna
(rpaBUTaLMOHHAsA, S/IEKTPOMArHNTHaNA). IHEPrMA COXPaHAETCS, YTO O3HaAYaeT, 4To
OHa He MOXXeT ObITb co3aHa UM YHUYTOXEHA, a TOo/IbKO npeobpa3oBaHa N3 04HON
opmMbl B Apyryto; HanpuMmep, akkymynatopHasa baTapes npeobpasyeT XMMNYECKYIO
SHEPruio B 3NeKTPUYECKYyIo.

Llenb HacTosLWEero pykoBoACTBa — AaTb MOJIb30BaTENSAM NpeAcTaB/eHNe O TOM, KakK
npeobpa3oBbiBaTb M UCMO/b30BaTh JIEKTPUHECKYIO SHEPTUIO N SNIEKTPUYECKYIO
MOLLHOCTb, UCNOJIb3yeMyto Ana o60pynoBaHNs U YCTPONCTB, HEOOXOANMbIX B paMKax
rYMaHUTapHbIX BMELLATENbCTB, B TOM YNCJIE; MOHMMaTb OCHOBHbIE 3N1EKTPUYECKNE
KOHLIeNUWK, 3HaTb, Kak NPaBUJIbHO ONMpeaensaTb pa3Mepbl yCTaHOBOK U Kak

3 PEKTUBHO YNPaBAATb 3NEKTPUYECKNUMN YCTAaHOBKAMN.

OOLiMe TepMUHbI B NPOU3BOACTBE 3JIEKTPOIHEpPrum

AC CokpalueHue Ons nepemMeHHoro Toka.
DC CokpalleHue a5 noCTOSAHHOro TOKa.

Heb6onblune 3aps>KeHHble YacTuLbl, KOTOPbIe CYLLECTBYIOT KaK HYaCTb MOJIEKYIAPHON CTPYKTYpbI

DNeKTPOHbI
MaTepuaos.

CBOGOAHbIN 3N1IEKTPOH DNEeKTPOH, KOTOPbIV JIErKO OTAENAeTCs OT A4pa aToMa, KOTOPOMY OH MPUHAANEXNT.

Tena, obnagatowme cBo60AHLIMM 3NEKTPOHAMM (HaNpMMep, MeTansibl, HO TAaKXXE U YesloBeYeckoe

MpoBoAHUKHK
TeNo n 3emns).

NsonaTopsl

Hanpsa>xxeHue (U)

Tok (I)

Conpotusnenue (R)

Lenb

ConpoTuBneHue

Tena, koTopble He obnagatoT cBO6OAHBIMY INEKTPOHAMU (HanpuMep, CTEKI0, NIaCTUK U AEPEBO).

Pa3HuUUa B 3apsaae Mexay ABYMS TOYKAMU.

CKOpOCTb, C KOTOPOW NAET 3apsa.

CKJ/IOHHOCTb MaTepuaJsia K CONpoTUBJIEHMIO MOTOKY 3apsifia (Toka).

3aMKHYTbI KOHTYP, KOTOpPbIV MO3BOJISIET 3apsaAy NepeMellaTbCcs U3 04HOr0 MecTa B Apyroe.

Niobon MaTepuan, KOTOprVI no3soniseT npeo6pa3osblBaTb SNIEKTPUHECKYIO SHEPIUO B TEMJIOBYIO.



MNMeperpyska LononHNTeNbHas MOLHOCTb, AOCTYMNHas B Te4eHNe KOPOTKOro neprmoaa BpeMeHu.

AkkyMmynsaTopHasa 6aTtapesa VRLA CokpallueHue Ans CBUHLOBO-KUCIOTHOM BaTapeun ¢ KnanaHHbIM perysiupoBaHneM.

OAvana3oH Hanps>XeHus
nornoweHus

OAvana3oH Hanps>XeHus

YpoBeHb 3apafa, KOTopbIi MOXKET ObITb NpMeHeH 6e3 neperpesa akkyMynaTopHon baTapeun.

Hanps>keHne, noanepXnBaeMoe akkymMynaTopHon 6aTapeei nocse NosiHON 3apaaku.

X0JQ10CTOro xoga

PacnpegenutenbHbIi LWWNUT

3TO aBTOMATUYECKUI BbIK/lOYaTESb, COAEPXALLUNA MHOXKECTBO 3/1eKTpuyeckux uenein. C ero

MOMOLLbIO MOXXHO BKJIIOYNTb U BbIKIIOYUTL LieMb.

ABTOMaTH4YecCKue BbiKJloHaTenm

3alWwnWwaloT NPoBoAa OT Neperpesa v HaxoAATCs B pacnpenennTensHon Kopobke. Mpu neperpyske,

TO €CTb NPOTEeKaHUN CANWKOM GONbLLIOro TOKA, MeperopatoT NpeaoxpaHuTeNnn uamn cpabaTtoiBaoT
aBTOMATUYECKME BbIKOHATENN.

M NnpeaoxpaHuTenm

Bbikato4aTenm MoryT NUTaTb Lienu, TO eCTb OHWU NO3BONSAIT TOKY NpoTeKkaTb. [Py HEOCTOPO)KHOM
Beikntovyatenu MNCNOJIb30BaHMM OHWN MOTYT HaHecTu ywepb YenoBeky 1 obopynoBaHuio. PO3eTKN cCoenHAIT
npunbopsbl C Lenbto.

3aseMmneHue CoeanHeHne MeTa/IN4eCKNX YacTen 31ekTponpmnbopos ¢ 3eMnen.
(BT) CokpalleHne ana BaTT — eaAnHMUbI N3MePEHNA MOLLIHOCTN.
(BT"4) CokpalleHHO AN BaTT-4aca, eANHULbI U3MEePEHNS SHeprum
(B) CokpalleHune gns BONbT, €4MHNLbI U3MEPEHUS Hanps>KeHns
(A) CokpalleHue gnsa amnep, e ANHULLbI NU3MEPEHNS 3JIEKTPUYECKOro Toka

CpaBHeHue TEPMMUHOJIONMM, UCNOJNbL3YIOLWENCH B
Benukooputanum n CLLUA

Onsa yenen HacToswWwero PyKoBOACTBa YHYalle NCrnosib3yeTcda TEPMUHONIOINA, NMPUNHATaA

B CLLA.

BenukoSputaHua

[ByHanpaBfeHHOE OCBELLEHNe, NepekYaTesNb

Mnuta

PacnpenenuTenbHbIR WnT

3eMns, 3a3eMieHune

OcBeTuTENbHLIN Npnbop

CLUA

MepeknoyaTeNb TPEXNPABIEHHOMO OCBELLEHNS, NepekioYaTe b

Ownana3oH

PacnpenenMTeanaﬂ naHenb, NaHeNb C N1aBKUMKN NpeaoxpaHnTensamm

3azemieHue

CBeTU/bHUK



BenukobputaHusa CLUA
YcTponcTBo anddepeHuymansHoro Toka (YOT / RCD)  BbikatoydaTesnb 3aMblkaHUA Ha 3emito (BK33 / GFCI)
MAnHTYC BopTuk

O6BA3bIBaloOLLEE YCTPONCTBO MpucnocobneHne ans 06BA3KN

OCHOBbI /1IeKTpu4yecTBa

DNeKTPUYEeCKUn TOK nNpencTaBnseT cobon NOTOK NIEeKTPUYECKOro 3apsha B uenm —
NOTOK CBOBOOHbLIX 3/IEKTPOHOB MeXAY ABYMSA TOYKaMM B NPOBOAHUKE. DTU cBOboaHbIE
3/IEKTPOHbI B ABVXKEHUWN COCTaB/IAIOT 3IeKTPUYECKYIo 3Hepruio. [pons3soacTBo
3N1€KTPO3HEPIrnM COCTOUT B TOM, YTODObI 3aCTaBUTb 3/IEKTPOHbI ABUraTbCsA BMeCTe B
nposojsLLeM MaTepuase, co3gasas AeduunT 31eKTPOHOB C O4HOM CTOPOHbI
NPOBOAHUKA N N36LITOK C APYron.

YCTpoNncTBO, co3gatollee Takon ancbanaHc, Ha3blBaeTCs reHepaTopoM. KneMma Ha

cTopoHe n3bbiTka ob6o3HavaeTca "+", a Ha cTopoHe aeduumTa "-".

Korga K kn1emMMmaM reHepaTopa noakJjtdaeTca Harpy3ka, reHepaTop BblTakKMBaeT
31IEKTPOHbI: OH MorsouiaeT NOJIOXKUTEJIbHO 3apsXXeHHble YaCTuLbl 1 OTnpaBiaseT
obpaTHO oTpuUaTesNIbHO 3apsXXeHHble YacTuubl. B Lenn sNeKTPoHblI LUPKYANPYIOT OT
- K "+" KneMmmbl.

YT00bl MMETb BO3MOXXHOCTb MPaBusibHO 1N 6e30MacHO NCNOJ/Ib30BaTb 3/IEKTPUYECKOE
obopynoBaHme, BaXKHO NOHMMaTb NPUHUMN paboTbl as1IeKTpuyecTBa. Kputnyecku
Ba>XHO MOHUMaTb TPU OCHOBHbIX KOMMNOHEHTa, HEOBXOAMMBIX AN YyNpaBAeHUs 1
NCMNOJ/Ib30BaHNA 3N1eKTpu4ecTsa — Hanps)xeHne, TOK N CONPOTUBJIEHNE — U TO, KakK
3TN TPU 3/1eMeHTa COOTHOCATCA ApYyr C APYromMm.

dNIeKTPUUYeCKMUHU 3apan,

DNEeKTPMYECTBO — 3TO ABMKEHME IJIEKTPOHOB. DNEKTPOHbI CO34A0T 3aps, KOTOPbIN
NCNONb3yeTCsa OJ1 NPOM3BOACTBA 3Hepruun. Jliobon anekTpuyeckmin npubop — namna
HaKa/MBaHWs, TenedoH, XON0AUIbHUK — BCE OHU NCMOb3YIOT ABUXKEHNE 3JIEKTPOHOB
Ana paboTbl. TpY OCHOBHbIX MPUHLMMA, N3/T0XKEHHbIX B J@aHHOM PYKOBOACTBE, MOXXHO
06BACHUTb, UCNOJIb3Yst 3NEKTPOHbI, U 6onee KOHKPETHO, 3apsa, KOTOPbIN OHK
co3patoT:

e Hanpsa>xeHune — pa3HuLa B 3apsage Mexay ABYyMA TOYKaMU.



e TOK (B aMmnepax) — CKOpPOCTb, C KOTOPON Te4yeT Ntobon oTAeNbHO B3AThIN
3apsaa.

e ConpoTuBsieHue — CKJIOHHOCTb MaTepunana ConpoTUBAATLCA NOTOKY 3apsana
(Toka).

DTN 3HAYeHMSs ONUCBLIBAOT ABUXKEHME 3apsifa U, COOTBETCTBEHHO, MOBeAEHMNE
3JIEKTPOHOB.

Llenb — 3TO 3aMKHYTbI KOHTYpP, KOTOPbIA MO3BOJISIET 3apsaay nepemMeLllaTbcs 13
04HOro MecTa B Apyroe. KOMNOHeHTbI B Llenn No3BOASAIOT YyNPaBAsTb 3TUM 3apsaaoM n
MCNOJIb30BaTb €ro A5 BbINoJHeHnsA paboThbi.

3HEKTpVI'-IECKVIe n3mMmepeHus

e MowHOCTb — 3Heprus, noTpebnsemas Harpy3skon.
e JHeprma — KOJIN4ECTBO /IEKTPO3HEPrnmn, NoTpebeHHON N Npon3BegeHHoON B
TeyeHune onpeneseHHoro nepmona BpeMeHMN.

Pa3HOCTb 3JIeKTPUYECKUX NOTEHLMaJIOB
(Hanps>xeHue)

Hanps>xeHue (U) onpenenseTtcs Kak KOIMYECTBO NOTEHUMANIbHOW SHEPrnm Mexay
OBYMS TOYKaAMU Llenu. OTa pa3HuMUa B 3apage Mmexnay nosawocamm "+" um"-" B
reHepaTope n3MepseTcsa B BoJsibTax N obo3HavaeTca bykBon «B». NHorga
Hanps>XeHne MOXXHO Ha3BaTb «3JIEKTPUYECKUM faBlIeHMeM»: 3TO noaxonsuias
aHafnoruns, NoToMy 4To cuna, obecnevynBaeMas Ppa3HOCTbIO IJIEKTPUYECKUX
noTeHUManoB N4 3/1IEKTPOHOB, MPOXOAALLNX Yepes3 NPOoBOAALLNN MaTepuasn, MOXXHO
CpPaBHUTb C AaB/ieHWEM BOAbl, KOr4a oHa ABMXeTcsa no Tpybe. Yem Bbille 3HaYeHUe B
BOJIbTaX, TeM BbonblUe «AaBNEHNE BOAbI».

HdocTynHas sHepruns cBobOAHbIX 3/IEKTPOHOB B ABUXXEHUU — 3TO TO, YTO COCTaBnseT
3/IEKTPUNYECKYIO dHepruto. NMpon3BoaCcTBO INIEKTPOIHEPTUN COCTOUT B TOM, YTOObI
nobyonTb 3N1€KTPOHbLI ABUraTbCs BMeCTe Yepe3 NPoBOASALLMA MaTepuan, co3gaBas
3/IEKTPOHHbIN AednunT Ha O4HON CTOPOHE NPOBOAHMKA U N3OLITOK Ha APYron.
KnemMa Ha cTopoHe n3bbiTka obo3HavaeTcsa "+", a Ha cTopoHe gepuumnta "-".

Hanps>xeHne onpenenseTtcs pacnpenenntenbHon ceTtolo. Hanpumep, 220 B mexay
KieMMaMy 60NbLUNHCTBA /IEKTPUYECKMX PO3eToK unan 1,5 B mexay kneMmmamm
akKKymynsaTopHonm baTapewn.

JJIeKTPUYECKUHN TOK



dNeKTpnYecknin Tok (I) — 3To NOTOK CBOBOAHbLIX SNEKTPOHOB MEXAY ABYMS TOYKAMU B
nposoAHMKe. Korga 371eKTPOoHbl ABUXKYTCSH, KOJIMYECTBO 3apsaa ABUXETCA BMecTe C
HUMW; 3TO Ha3blBaeTCA TOKOM. KONIM4eCTBO 3/1IEKTPOHOB, CMOCOBHbIX NMepeMeLLaTbCs
yepe3 faHHOe BellecTBO, 3aBUCUT OT PU3NYECKNX CBONCTB CaMOro BeLlecTBa,
NPOBOAALLEr0 3/1IeKTPUYECTBO, MPU 3TOM HEKOTOPbIE MaTepuasibl MPOMNYCKaloT TOK
nydule, 4eM apyruve. dneKTpudeckmm Tok (I) Belpa)kaeTca n namepseTcsa B amrepax (A)
B KayecTBe 6a30BON eANHNLbI SNeKTpu4eckoro Toka. Kak npasuio, npu pabote ¢
anekTpoobopynoBaHNEM NN YCTaHOBKAMU TOK 0BbIYHO YKa3blBaeTCsA B amnepax.
Ecnuv BosibThl (V) MOXKHO CpaBHUTL C AaBJ/ieHNEM BOAbl, Mpoxoasien yepes Tpyoy, To
amnepbl (A) MOXXHO CPaBHUTb € 06WMM 06 beMOM BOAbI, CMTOCOOHBIM NPOTEeKaTb Yepes
Tpyby B Nt060N MOMEHT BpeMeHN.

ABv>xeHne cBob6oAHbIX 3NIEKTPOHOB 0ObIYHO SABISIETCA C/lyHalHbIM, YTO HE MPUBOAUT K
obLiemy ABMXKEHUIO 3apsiaa. Ecnm cnna oencTByeT Ha 3/1EKTPOHbI, YTOObI
nepemMecTuTb UX B onpeaeneHHOM HarnpaBJ/ieEHUW, TO BCe OHM ByayT ABUraTbCs B
OLHOM HamnpaBAeHUN.

Ouvarpamma: CBo60oaHbIe 3/IeKTPOHbI B NPOBOAALLLEM MaTepuane C
NPUIO>KEeHUEeM ToKa u bes Hero.

MoTeHunanbHas pasHULA HEe NPUMEeHAeTCA MoTeHunanbHas pasHuua
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CBoGoaHbIE 3/IEKTPOHbI
CBOGOAHbIE 3JIEKTPOHBI

Korga namna HakaJiMBaHUS NOAKJ/IOYEHA K FreHepaTopy, onpeaeneHHoe KOIM4ecTBO
3/IEKTPOHOB NMPOXoAuUT

yepes npoBoa (HNTb HakKana) faMnbl. DTOT NOTOK 3JIEKTPOHOB COOTBETCTBYET TOKY
(I) n n3mepsaeTca B amnepax (A).

Tok aBngeTcsa pyHkumen: MowHocTb (P), Hanps>xeHue (B) n conpotumsneHmne (R).
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l=U/R

ConpoTuBneHue

NHoroa 3NeKTPOoHbl YAEPXKMBAKTCA B COOTBETCTBYIOLLMUX MOIEKYNSAPHbIX CTPYKTYpaXx,
a MHOr 4a OHWM MOryT MepeMeLLaTbCa OTHOCUTENbHO cBoboaHO. ConpoTuBneHune
o6bekTa — 3TO CKJIOHHOCTb OaHHOro 06beKkTa MPOTUBOCTOATb NOTOKY
3NeKTpUYeckoro Toka. C TOYKM 3peHUS dN1eKTPpU4ecTBa, CONpoTUBIEHME
NnpoBoAsLLEr0o MaTepmnasa ABNAeTCAa MepPON TOro, Kak yCTPOMCTBO MW MaTepuan
YMEHbLUAET NIEKTPNYECKNIA TOK, NpOoTEKaLWmMI Yepes Hero. Ka)xabih MmaTepman
nMmeeT onpefesieHHY CTeneHb CONMPOTUBIIEHUSA; OHO MOXET OblTb O4EHb HU3KUM —
HanpuMmep, Medb (1-2 OM Ha 1 MeTp) — KaKM 04eHb BbICOKUM — Hanpumep, gepeso (10
000 000 OM Ha 1 meTp). Mo aHanorum Cc BOOOW, TeKyLLen no Tpybe: conpoTmsBieHne
bonbwe, korga Tpyba 6onee y3kas, 4TO yMeHbLUAET NOTOK BOAbI.

B OBYX LEensX C 04MHAKOBbIMU HAMPSXXEHUAMN U Pa3HbIMU CONPOTUBJIEHUSIMU LieMb C
6osiee BbICOKUM COMPOTUBIIEHMEM MPOMYCKAaeT MeHblLle 3apsiaa, a 3TO 03HAYaeT, 4To
Yyepes Lenb ¢ 6bosee BbICOKUM COMPOTUBIIEHMEM MNPOTEKAET MEHbLUNA TOK.

MeHblLUEee conpoTUBsieHne BonbLiee conpoTuBJieHue

F Yy

ConpoTtusneHune (R) Bblpaxkaetca B Omax. OM onpenenseT equHULLY CONPOTUBNEHNS

«1 OM» KaK conpoTuBJIEHNE MeXAY ABYMS TOYKaMWU B NMPOBOAHMKE, rae NpuioXXeHune
1 BonbTa byaeT «TonkaTbh» 1 amnep. 3To 3Ha4YeHne o0bbIYHO NpeacTaB/IEHO B CXEMaX
rpedyeckon bykson «Q», KOTOpas Ha3blBaeTCA OMera, U NPON3HOCUTCHA KaK «OM».

Onsa onpeneneHHOro HanpsXXeHusa ToK NPOornopumMoHaseH CONpPoTUBIIEHMIO. IDTa
MPOMNOPLMOHANIbHOCTb, Bblpa>KeHHas Kak MaTeMaTu4yeckoe COOTHOLIeHne, N3BeCTHa
KakK 3akKoH OMa:

U=IxR

Hanps>xeHne = Tok x ConpoTusreHne
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Mpn NOCTOAHHOM HaNpPS>XXeHUN yBENNYEHNE CONPOTUBEHNS NPUBEAET K
yMeHbLlUeHUo Toka. I HaobopoT, ToK ByaeT yBeNn4nBaTbCA NMPU CHUXXEHUN
conpoTueneHuns. MNMpun NOCTOSSHHOM COMPOTUBJIEHUWN, €C/IN HanpsXXKeHne
yBEJINYMBAETCSA, TO yBEIMYMBAETCSA N TOK. 3aKoH OMa AeNCTBUTENEH TOJIbKO AN
YUCTOro COMPOTMBAEHMSA, T. €. ANA YCTPONCTB, Npeobpa3syroLmX SNEKTPUYECKYIO
SHepPrui B YMCTO Tennosyto. C AgBUraTensiMmm, Hanpmumep, Aeso obCTonT UHave.

dNeKTpuyeckme yCTpoONCTBa MOryT MMeTb CnevunasibHble Ppe3ncTopbl, KOTopble
OrpaHNYMBAIOT TOK, MPOTEKAIOLLNA Yepe3 KOMMOHEHT, YTOObl 3TOT KOMMNOHEHT He Obin
NnoBpeXaeH.

ConpoTuBsieHWe onpenensaeTcsa Harpy3kon. Hanpumep, NnpoBoOJI0YHbIE MPOBOAHUKN C
bonbWwWKnM nonepeYvYHbIM cevyeHmem obecrneymBaloT MeHbLLEEe CONPOTUBIIEHNE TOKY, YTO
MPUBOOUT K MEHbLUMM NOTepsM Hanps>xeHus. 1 HaobopoT, conpoTUBAEHME NPAMO
MPOMOpPLUMOHaNbHO ANnHe npoBoda. YTobbl CBECTU K MUHUMYMY NOTEPU HaNps)XeHus,
ONs TOKa HeobxoaAnM Kak MOXKHO Bosiee KOpoTKMIM NpoBo € 60bLINM NOMepeYHbIM
ceyeHueM (cm. pasgen Kabenn). Obpatute BHMMaHWeE, 4TO TN nposBoaa (Mensb,
Keneso n T. A.) TakKXe BAUSET Ha conpoTusieHne Kkabensg.

Korgoa conpoTuB/ieHne B 3J'IeKTpVI‘-IeCKOI7I uenun 6n3Ko K HYJIIO, TOK MOXET CTaTb
‘-Ipe3BbI‘-IaVIHO 6onbWNM, 4TO MHOrAa npunBOAUT K TaK Ha3biBaeéMOMY KOPOTKOMY
3aMblKaHUIO. KOPOTKOE 3aMblKaHMe BbI30BET Neperpy3kKy no ToKy B 3J'|eKTpI/I‘-IeCKOI7I
uernnm n MoXXeT NMpMUBECTU K NoBpeEXAEHNIO LEenn Nin yCTpOIZCTBa.

MOLLHOCTb

InekTpu4eckas MOWHOCTb (P) — 3To 06beM paboTbl, BbINOJHAEMON INEKTPUYECKNM
TOKOM 3a eanHuMLy BpemMmeHun. OHa npencrtaBaseT cobon KONM4eCcTBO IHEPTUM,
notpebnsemon ycTponcTBOM, NOAK/IOYEHHBLIM K LleNn. DeKTpuyeckass MOLWHOCTb
PacCYMTbIBAETCA NYTEM YMHOXEHUSA HAMNPSAXKEHNA HA TOK U Bblpa>kaeTcs B BaTTax
(BT).

P=UXxI

MowHoCTb = Hanpsa>xeHne X Tok


https://log.logcluster.org/ru/razmery-kabelya-i-provodka

Yem MoulHee Harpy3ka, TeM 0osiblwnn TOK oHa noTpebnsaeT. laHHbIM pacyeT noseseH
npw aHanmse saHepronoTpebneHuns.

CpaBHeHue MOLUHOCTU U DHeprum

e BaTThl @
MOLUHOCTb «aHaNOrnM4YHO CKOPOCTK NOTOKA BOAbI»

e KnnosaTThbl I

2

3HEPIrns e BaTT-4achl

«aHaNorn4yHo Boae, NonajaroLLen B
e KunosatT-

BEApO»
yachbl

MoOLWHOCTb onpeaensieTcs HarpysKomn.

Namna HakanuBaHus 40 BT, nogktoveHHas K po3eTke 220 B, noTpebnseT Tok 40/220 = 0,18 A.
Mpumep:
Nlamna HakanunBaHusa 60 BT, noaknoyYeHHas K po3eTke 220 B, noTpebnseT Tok 60/220= 0,427 A.

dHepronorTpeodneHume

dHepronoTpebneHne — 3TO KOJINYECTBO 3/IEKTPOIHEPr UK, NPON3BELEHHON NN
notpebsieHHON B Te4YeHMe onpeneneHHoro nepruona BpemMeHun. PaccymTbiBaeTCca NnyTem
YMHO>XEHUSA MOLHOCTN YCTPOMNCTBA Ha NMPOAOJIKUTENbHOCTb €ro NCNoJsib30BaHuA,
Bblpa>XEHHYI0 B KMaoBaTT-4acax (KBT-4).

Mpumep: CBETUNLHNK MOLLHOCTLIO 60 BT, KOTOPLIN OCTaeTCA BKJKOYEHHbLIM B Te4eHne 3-x Yyacos, notpebnser 180 B1-4, nnm 0,18 kBT-4.

9To eanHMUa noTpebneHns, KOTopas CYMMUPYETCSA Ha CYHETUYMKE IJIEKTPOIHEPrum ons
onpeneneHns noboro cyeTa 3a INEKTPOIHEPruio.

DNEeKTPUYECKYIO SHEPruo 4YacTo NyTaloT C 3JIEKTPUYECKON MOLLHOCTbIO, HO 3TO ABa
Pa3HbIX MOHATUSA:

e MOLLIHOCTb N3MepsieT CNoCcoOBHOCTb NOCTABATL 3JIEKTPOIHEPT UL
e DHeprusa namepsieT obliee KOMYECTBO NPON3BEAEHHOMO 3/IEKTPUYECTBa
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S1eKTPUNYECKas IHEPIrnNs N3MEPSIETCSA B BaTT-4acax (B1-4), HO 60/1bLUMHCTBO 110 4EV
b6osiee 3HakKOMbl e ANHNLbI, yKa3aHHbIX B UX CYETaxX 3a 3JIEKTPNYECTBO, — KNJI0BaTT-
yachkl (1 KBT'4 = 1000 BaTT-4acoB). S/1EKTPOIHEPreTUYECKME NpeanpusaTnsa pabotarT
B 6osiee wmnpokom maciutTabe n 0bbi4HO MCrO/Ib3YT MeraBaTT-4achkl (1 MBT-4 = 1000
KBT-4).

CBOMUCTBA

B 3aBMCMMOCTU OT NpUpPOAbI 3/1eMEHTOB, Yepe3 KOTopble OH NMPOXoaAunT,
3J'IeKTp|/I‘-IeCKI/II7I TOK MOXET MMeTb HEeCKOJIbKO PU3NYEeCKUNX CBOWCTB:

CBOMCTBO OnucaHue MpumMepsbl NpUMeHeHus

MpY NPOXOXXAEHUN TOKA Yepe3 MaTepuan C 31eKTPUYECKUM
Tennoeoi 3pdekT yOenbHbIM CONPOTUBJIEHNEM 3NIEKTPUYECKas SHeprus o OcBellleHue, 3nekTpooborpes.
npeobpasyeTcs B TENNOBYIO SHEPT MIO.

Korpa Tok nNpornyckaeTcs Mexay ABYMS SN1eKTPoAaMu B
MOHHOM PacTBOPE, OH Bbl3bIBaeT 0OMEH 3/1eKTpoHaMu u,
COOTBETCTBEHHO, MaTeprein Mexxay ABYMs 3/1eKTpoAaMu.
XuMuyeckoe ST0 Ha3bIBAETCA 3/1EKTPOJIM30M: TOK BbI3BaJI XMMUYECKYIO
BO3AenCcTBUe peakuuto.

ShekT MOXKeT 6bITb U 06pPaTHBIM: NPU NPOBEAEHUN
3/1eKTPO/IN3a B KOHTENHEPE XUMUYECKas peakLums MoXeT
C034aBaTb 3JIEKTPUYECKUI TOK.

e TOK cO3paeT XMMUMYeCcKyto
peakumio: 04MCTKa MeTanna,
HaHeceHune ranbBaHN4YeCcKunx
MOKPbITUNA.

XnMmnyeckas peakums cospjaeTt

TOK: aKKyMyNiaTopHble baTapen,
AKKYMYNATOPHbIE SYENKN.

ToK co3paeT MarHMTHoe noJse:

. . . 3NeKTPoABUraTenu,
o DIEKTPUNYECKMIA TOK, MPOXOAALLMIA Yepe3 MeaHbIN
TpaHchopMaTopsl,
. CTep>XeHb, CO34aeT MarHUTHoe nose.
MarHuTHbI# 3 dekT 3N1EKTPOMArHuTHI.

DhPekT MOXET 6bITb 1 06PaTHLIMU: NMPU MEXAHUYECKOM
BpaLLEHMWN 31eKTpoABUraTenNs BoipabaTbiBaeTCs TOK.

MarHuTHOe rnoJsie NPon3BOAUT TOK:
JN1eKTpUu4eckmne reHepaTopsbl,
BenocnnenHble AMHaMO-MalUWHbI.

Korpna cBeT nnu gpyras nydesas sHeprus ctaikuBaeT ABa

COJIHEYHbIN 2NeMEeHT ANna
pa3HOpPOAHbIX MaTepnasa B TECHOM KOHTaKTe, TO

acddekT NPON3BOACTBA 3/IEKTPOIHEPT M.
NMPON3BOANTCS 3/IEKTPUYECKOE HaMpsixKeHune.

POTOINIEKTPUYECKUN

AnantnpoBaHo Ha OCHoBe AaHHbIx MSF

DNeKTPOYCTAaHOBKU U Lenu

Bupabl TOKa

ToK, NOAaLWNN SINEKTPNYECTBO Ha Ntoboe YCTPONCTBO, MOXKET MMeTb ABe hopMbl:

1. MocTosAHHBLIN TOK (DC)



2. lNMepemeHHbIN TOK (AC)

Mpwn noakn4YeHUn nboro ycTponcTea K Nobon Luenn Ba>KHO 3HaTb, Kakas dopma
TOKa UCMONb3yeTcs.

CyLecTBYyIOT YCTPONCTBA, KOTOpble MOryT npeobpa3oBbiBaTbh TOK U3 O4HOro hopmaTa
B APYron nnu n3 Toka 6osee BbICOKOro Hanps>XeHus B TOK 6onee HU3KOro
Hanps>XXeHus, 1 HaobopoT. Takme yCTPONCTBa NOBCEMECTHO MMEHYIOTCSH
«TpaHcopmaTopamMm». Mpu nwbom nNnpeobpa3oBaHNM HANPAXKEHUSA UK TUMNA TOKa
Bcerga byayT MMeTb MeCTO HEKOTOPbIE MOTEepn SHEPrnmn, Aa)Ke eC/in OHU 0O4EeHb MaJbl.

e TpaHchopmaTop, Npeobpasytowmin 6osee BbICOKNIN TOK Hanps>xeHus B bonee
HU3KNIA TOK HANPS>XXeHUs, Ha3blBAETCS «MOHMKALWNUM» TPaHCHOPMATOPOM 1
paboTaeT nmbo nytem npeobpa3oBaHMA BbICOKOBOJIbTHbIX HU3KUX TOKOBbIX
Harpy30K B HN3KOBOJIbTHbIE BbICOKNE TOKOBbIE HArpy3ku, 1nbo nytem
nobaBneHnsa CONPOTUBIEHNSA MeXAy ABYMS LensamMun A58 orpaHnYeHuns
BbIXOAHOIr0 HaNpsXXeHUs, 4To NPUBOAUT K NosydeHuto bonee HN3KOM MOLLHOCTH
Ha CTOpPOHEe BbIXoAa.

e TpaHcgopMaTop, NpeobpasyoLwmm Tok B 6osiee BbICOKOE Hanps>eHune,
Ha3blBAae€TCA «MNOBbILLIAKOLWMM» TpaHChopMaTopoM 1 paboTaeT nyTem
npeobpa3oBaHUS HN3KOIrO HANPSXXEHUs, HO BbICOKMX TOKOB B BbICOKOE
Hanps>XeHue, HO HMU3KKe TOKW. MNoBbIWalLWmn TpaHchopMaTop He fobasnseTt
[OMNOSIHNTENIbHYIO 3N1eKTPUYECKY0 MOLLHOCTb B Lerb, OH TOJIbKO yBeNn4nBaeT
obuiee Hanps)xeHwue.

e TpaHchopMaTop, Npeobpa3yowmmm TOK U3 NOCTOSAHHOMO B NEPEMEHHbIN,
Ha3blBa€TCA MHBEPTOPOM U (PU3NYECKMN MHOYLMPYET NEPEMEHHbIN TOK Ha
BbIxoae. MHBepTopbl 06bI4HO NOTPEbNAT 3/1eKTPOIHEPrn0 AN npouecca
npeobpa3oBaHus 1, cegoBaTeNlbHO, MeHee 3HepPro3PEKTUBHBI, YEM Apyrue
BUOblI TPAHCHOPMaTOPOB.

e TpaHcgopMaTop, NpeobpasyoLmn TOK U3 NEPEMEHHOI0 B MOCTOAHHbINA, MOXHO
Ha3BaTb «3apPAOHbIM YCTPOUCTBOM>» (014 3apAOKN aKKYMYNSATOPOB) MM «BJIOKOM
NUTaHUS» (ANS NPAMOro NMTaHUS pagunonpmueMHuKa u T. 4.), B 3aBUCUMOCTU OT
TOro, Kak pabortaeT npouecc npeobpa3zoBaHuA.

MocTosAHHbLIN TOK (DC)

OcHOBHaf xapakKTepuCcTUKa NOCTOAHHOro Toka — wanm DC — 3ak/i04aeTcsa B TOM, 4TO
3/IeKTPOHbI B Npefesiax ToKa BCeraa rnpoTeKaloT B 04HOM HanpaBJ/iIeHUU, U3 CTOPOHbLI C
0ednUnNTOM B CTOPOHY C U3DbITKOM. DTO BUA TOKA, NOJly4aeMbln 3@ CHET XUMNYECKOro
ahheKkTa akKKyMynaTOpHbIX BaTapen nam oTorasbBaHNYeCKOro 3seKkTa CoHEeYHbIX
baTapen. KnemmMmbl 0TMeY€eHbl 3HakaMn + 1 -, 4Tobbl NOKa3aTb NOJAAPHOCTb Lenu nan
reHepaTopa. Hanps>XeHne n TOK MOCTOSAHHbI BO BPEMEHMU.



Tok

Bpems

o NMpeunmyLiecTBa: AKKYMynsiTOpHble BaTapen MOryT NMUTaTb NOCTOSAHHbIM TOKOM
HanNpsAMYto, @ UICTOYHUKWN NUTaHUS MOXKHO A06aBNATb NapasiesibHO Unu

nocnepnoBaTesibHO.
e HepocTtaTku: B 0eNCTBUTENIbHOCTU, NCMOJIb30BaHWE aKKYMYNATOPHbIX baTapen

OrpaHMYMBaET HanNps>XeHne 00 HECKOJIbKUX BOJIbT (00 24 BOJIbT B HEKOTOPbIX

TPaAHCNOPTHLIX CpeacTBax). Takme HU3KNe Hanps>XeHns rnpenaTCcTBYOT

TPaAHCMNOPTUPOBKE 3TOI0 TUMa TOKa.

YCcTpOUCTBaA, KOTOPbI€ UCMNOJIb3YIOT MOCTOAHHBLIA TOK

.
.

NMNepeMmeHHbIn TOK (AC)

B nepemeHHOM Toke — nnu AC — 351eKTpOoHbI obpallatoTcs B 06paTHOM HarnpassieHUn
C 3af@aHHON 4YacTOTON. [10CKOJIbKY TOK NMOCTOSAHHO U3MEHSAETCH, HET (PUKCUPOBAHHOIO
+ NN -, HO eCTb «(ha3a» N «<HenTpab». Hanps>XeHne n ToK cnenyT
CUHYCONOaNbHON KPUBOWN. XOTSA Harnps>XeHne N TOK NOCTOSAHHO U3MEHSAITCSA Mexay
MaKCMMasibHbIM U MUHUMAJIbHbIM 3Ha4YeHNEM, N3MEPEHUS MacKNPYIOT 3TN KonebaHns
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N NMoKa3biBaloT cTabunbHOe cpefHee 3HayYeHne, Hanpumep 220 B.

+L

Tok .

Bpems

YacToTa onpenenseTcs Kak YAC/I0 CMHYCcoMaaNbHbIX KofiebaHnn B CEKYHAY:

e 50 konebaHun B cekyHay B EBpone (50 Iy).
e 60 konebaHun B cekyHay B CLLA (60 I'y).

MepeMeHHbIN TOK — 3TO TUM ToKa, NOCTaBASEMbIN NpPeanpuaTUAMN
3/1IeKTPO3HEPreTMKUN, NMOCKOJIbKY NepeMeHHOe Hanps>XeHne MOXKHO yBEeIMYMBaTb U
YMEHbLLATb C MOMOLLbIO TPaHChopMaTopa. ITO No3BoasieT 3IPPEKTUBHO
TPAHCNOPTUPOBAThL IJIEKTPOIHEPI U0 MO JIMHUAM dNeKTponepeaay rnpu BbiICOKOM
Hanps>XeHun 1 npeobpasosBbiBaTh ee B bonee HMU3Koe, be3onacHoe Hanps>xeHue s
NCMNOJIb30BaHUA Ha NPeanpusaTUaX U B XUNbIX goMax. Takum obpa3om, 3To

opMa 31eKTPNYECKON SHEPTUN , KOTOPYIO NOTpebuTenn obbl4HO MCMONbL3YIOT NpPU
BKJIlOYEHUN Npubopa B HACTEHHYIO PO3ETKY.

e NMpeumyLiecTBa: MoXeT TPAHCNOPTUPOBATLCS Ha bonbluMe paccTosiHMS 6e3
0CobbIX MOTEPb C UCMOJIb30BAHUEM JINHUIA BbICOKOI0 Hanpsi>XeHus. Ero nerko
NpPon3BOAUTb.

e HepocTaTKku: [epeMeHHbIN TOK HEBO3MOXHO COXPAHUTb; OH AOJIKEH
co3aaBaTbCs. [lepeMeHHbIN TOK TaK)XXe MOXXeT NpeacTaBNaTb 60NbLUYIO
OMacHOCTb AJ15 3[10POBbS XXNBbIX OPraHM3MOB, BCTYMAOLIMX B KOHTAKT C HUM.
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yCTpOﬁCTBa, KOTOpbIe UCNOoJIb3YIoT ﬂepeMeHHblﬁ TOK

CyuiecTByeT ABa TuUMNa NepemMeHHoro Toka:

OpnHoa3HbIN TOK siBNAeTCsA Hanbonee pacnpoCTpaHEHHbIM TUNOM TOKa, U, TakuMm obpa3om, Kak NpaBuo, ABASETCA
KOH(Urypaumen, nocTaBnsemMon obwenocTynHbIMM CETAMMN 31EKTPOCHabXEHMS, a TakXXe U oaHOMa3HbIM FreHeEPaTOPOM.
OfHo(a3HbIN MepeMeHHbI TOK NoAaeTcs No ABYM JAMHUAM (ha3a n HelnTpanbHOR), 06bI4HO C pasHULEN HAaNPS)XEHUA B
220 B mexay MMHnAMN. 3arnyuwKn MoOXKHO yCTaHaBMBaTb B 060X HanpaBneHUsX.

nOCKOﬂbe HanpsaXxeHune O,D,HOCpaBHOIﬁ CUCTEMbI AOCTUTraeT NMMKOBOIo 3Ha4eHuAa OBa>KAbl B Ka)X4O0M UUKNEe, MTHOBEHHAA
MOLLHOCTb HE SIBASETCS MOCTOAHHOW U B OCHOBHOM NCcnonb3yeTca Anga oCcBeweHna n o6orpeBa, HO HE MOXeT paGOTaTb C
MNPOMbILLNIEHHBIMU OBUraTENAMN.

OfHOMa3Has Harpyska MoXXeT MoAaBaTbCA OT TpexdasHoro pacnpeaenMTesbHOro TpaHcopMaTopa, No3BoIALLEr0
NoAK/o4YaTb aBTOHOMHYIO 0AHOMA3HYI0 Lienb K TpexdasHoMy ABUraTesto, No3BoJiAs NOAKIYaTL TpexdasHbii
OpHodasHbliA BraTesb KO BCEM TpeM (ha3aM. ITO yCTpaHsAeT He06X0AMMOCTbL B OTAE/IbHOM 04HO(Aa3HOM TpaHcdopMaTope.

Phase

U = 220 volts

Neutre
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Mpn HaNM4YUM NOBbILLEHHON NOTPEBHOCTM B MOLLHOCTH, KJIIOYEBYIO POJIb UrPatOT TOHKas KOHCUCTeHUMs n 6anaHc.
Tpexda3Hasg uenb ABnseTca obuien KoHPUrypaumen Toka oNs a/IeKTPOIHEPreTUYECKNX KOMMAHMIA, @ Tak)Xe MoXeT bbiTb
npounseeneHa C NOMOLLbIO TpexdasHoro reHepaTopa. TpexdasHbii TOK — 3TO KOMBMHaLMS Tpex 0AHOMgasHbIX TOKOB.

[na nepefayv 3afaHHOM MOLLHOCTM C MOMOLLbIO 3-X OTAENIbHbIX 04HOMa3HbIX Kabenen Tpebyetca 9 nposonos. Ons
rnepeja4n TOn e MOLLHOCTY B Tpexda3HoM Kabene TpebyeTcsa Tonbko 5 npoBonos (3 ¢asbl, 1 HenTpanb, 1 3emns),
Mo3TOMY MpY NPaBUIbLHOM MJAaHUPOBaHUM Tpexda3HOro Toka MoXeT bbiTb obecnevyeHa 3Ha4YNTeIbHas SKOHOMUS.
DKOHOMMS 3aTpaT BK/OYaeT B ce6s SKOHOMUIO Ha NMpoBoAax, Kabensax, a TakXke Ha annapaTax, UCMOJIb3YOLWUX UIn
MPOV3BOAALLNX INEKTPOIHepruto. TpexdasHble ABUraTeN UNN FeHepaTopbl MEPEMEHHOr0 ToKa Takxke By ayT MeHbLUe Mo
pa3Mepy, 4eM ofHO(a3HblE SKBUBAJIEHTbI TOWN XKe MOLLHOCTH.

Phase 1
L 4 4
TpexdasHbii U » 220 UQHS U = 380 Vﬂlts
{ Phase 2
' [ ]
U = 220 volts U = 380 volts
, Phase 3
U = 220 volts
MNeutre

KOMMNOHEHTbI rPynnoBOM CXeMbl

B ka>xgon uenu 6yayT npucyTCTBOBaTb pe3ncTop (-bl) u reHepaTop (-bl), KOMNYECTBO
KOTOopbIX ByaeT 3aBuceTb OT Heobxoanmon MolwHOCTU. O6ba KOMNOHEeHTa MoryT 6bITb
CrpynnmpoBaHbl B 3aBMCUMOCTU OT TOrO, 4TO MUMEHHO TpebyeTca ong nogaep>xaHus
MOCTOSAHHOI0 TOKa WM Hanps»xeHus. CylecTByeT ABa OCHOBHbIX cnocoba
rpynnupoOBKN KOMMOHEHTOB NocsiefoBaTesIbHO WK napassienbHo. (JononHuTenbHasa
NHpopMaLmMa NnpeacTaBsieHa B pa3gese MNogkayeHne akkKkyMynaTopHbIX 6aTapen)

OCHOBHas naes «nocaefoBaTelbHOro» coeAVHeHNs 3aK/4aeTCsa B TOM, YTO KOMMNOHEHTHI
NnoAKNIYalTCA Yepe3 CKBO3HOe coeguHeHune B JINHUIO, o6pa3yﬂ eAVHbIN NnyTb, MO KOTOPOMY MOXET
npoTekaTb TOK:

MocnepoBaTtensHoe
coeaunHeHue

1. Tok: BenvyunHa Toka oAnHaKoBa A5 l060ro KOMMNOHEHTa NnocnefoBaTelbHON Lenu.

2. ConpoTtuBrsieHue: CymMapHoe conpoTuBsieHne nobor nocnenoBaTesibHON Lenu paBHo
CyMMe OTAeJibHbIX CONPOTUBNIEHNN.

3. HanpsixeHue: Hanpsh>keHne nuTaHUsA B MNoc/ief0BaTeIbHOM LIeny paBHO CyMMe OTAeJIbHbIX
nageHuin Hanps>XxeHus.

OcHOBHasa naes «napannenbHOro» CoefMHEeHNs 3aK/4aeTCsa B TOM, YTO BCE KOMMOHEHTbI
coefvHeHbl Yepe3 BbIBOAbI APYr Apyra. B 4ncTo napannesibHON CXeMe HUKOorga He 6biBaeT H6onee
AByx Ha6opos 3N1eKTPpU4eCKun 06LMUX TOYEK, HE3aBUCUMO OT KOJIMYECTBa NOAKIOHEHHbIX
KOMMNoHeHTOoB. CyLlecTByeT MHOr0O NyTen ANa NpoTeKaHNs TOKa, HO TONIbKO OAHO Hanps>XXeHne Ha

BCeX KOMIMOHEeHTax:
MapannenbHoe

coeaunHeHue o
1. Hanps>xeHue: Hanps>XeHne 0A4NHaK0BO A1 BCEX KOMMNOHEHTOB B NapasjifiesibHOM Lenu.

2. ToK: CYMMapHbIA TOK Llenu paBeH CyMMe TOKOB OTZe/bHbIX Pa3BeTBIAEHWIA.

3. ConpoTuBaeHune: UHANBUAYaJIbHbIE 3HaYEHWNA COMPOTUBJIEHUS YMEHbLLLIATCS , HTOObI
CTaTb PaBHbIMWN MeHbLUeMY 06LLIEMY CONPOTUBIEHWIO, @ HE CK/1aAbIBAlOTCS , HTOObI NOSYHUTb
obLiee conpoTuBaeHne
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PasmMmepbl Kabensa m npoBogka

Bce KOMMNOHEHTbI 3N1eKTPUYECKON CUCTEMbI CBA3aHbl MexXay cobon kabenamun. Kabenun
nogatT NMTaHWEe OT UCTOYHUKOB NUTaHNA ONsa pacnpenesneHns K npubopam,
cBeTUNbHMKaAM 1N obopyaoBaHuio. K coxaneHuto, Hanbonee pacnpoCcTpaHEHHOWN
ownbKOoM Npu yCTaHOBKEe SABNSAETCHA He40CTaTOuYHbIM pa3Mep Kabesien OTHOCUTESNIbHO
HarpysKu nam oT UCTOYHMKOB NOA3apAaKMN.

MpaBuibHasa yCTaHOBKa — 3TO, Npexae Bcero, Bblbop pa3mepa kabens B
COOTBETCTBUU C ero 3aga4vyen, NCnosib30BaHME COOTBETCTBYOWNX MHCTPYMEHTOB 414
KpenneHunsa kieMm n obecnevyeHne Hagnexaulen 3awnTbl OT Neperpy3kn No TOKy C
MOMOLLIbIO MpeaoxpaHuTenen n aBToMaTUYECKMX BblKNoYaTenen. Boibop pasmepa
kKabens OOBOJILHO MPOCT: OH 3aBUCUT OT AJINHbLI Kabend, nsmepsaemMon oT NCTOYHUKA
nnTaHma go npubopa, n cuibl TOKa (B aMmnepax), KOTOpbIn ByaeT NpoxoaAnTb Yyepes
Hero.

Yem nonvHHee kabenb, UM YeM BbilLe CUla TOKa, TeM bonblue fosmxeH bbiTb Kabenb,
4T0b6bI N36€XKaTb HEAOMYCTUMbIX MOTEPb HAaNPsXXeHUsA. Bcerga AoJXKeH MMeTbCs
[OCTaTOYHbIN 3anac ans obecnevyeHns 6€30MNacHOCTU, MOCKOJIbLKY Npnbop MoXxeT
hakTnyeckn ncnonb3oBaTh HosiblUe TOKA, YEM A/t HErO PacCcYMTaHo, U3-3a Tenna,
HM3KOIr0 HAMNPSXKEHWS, AOMOJHUTENIbHOW HArpy3Ku Unn gpyrux aktopos. Ecnu
kKabenb MMeeT He3HAYNTEsIbHO NMpPeBbILWAtoLLME Pa3Mepbl, TO 3TO HUKOr Aa He
NpUBEAET K CHMXXKEHUIO MPON3BOANTENBHOCTU; €CNK e Kabenb nmeet
HEeNOCTAaTOYHbIe pa3Mepbl, TO 3TO BCeraa NnpuBOANT K CHUXEHWUIO
NPON3BOANTENLHOCTU U, BO3MOXHO, K Yrpo3e 6e30macHoCTM.

3azemnsaowmnin (oTpuuaTenbHbln) Kabenb ABNAETCHA YaCTblo LENnN TaK Xe, Kak K
MOSIOXKUTENbHbIN Kabenb; OH A0JI)KEH UMETb OANHAKOBLIN pa3Mep C MOJIOXKNTESIbHbIM
kabeneMm. Kak npaBnno, NnnTaHme Ka)xgaoro npnbopa A0/IXKHO OCYLLECTBAATLCA OT
pacnpenenmTesibHOro wuTa ¢ NoMoLLb COBCTBEHHbIX MOIOXXNTENbHbIX Y
oTpuuaTenbHbIX Kabenen, XoTa B CXeMaX OCBELLEHNS MHOMA4a UCNOob3YyoTCs obwme
Kabenn nnTaHna n 3aseMneHns ona nUTaHUa HECKOJIbKUX CBETUIbHUKOB (B 3TOM
cny4dae kabenn NnnTaHma AO/TKHbI ObiTb paccynTaHbl Ha 06UY0 Harpy3ky BCex
CBETUIbHUKOB). [JNs cncteM C Hanps>keHnem 24 B pa3mep kabenen BoBoe MeHbLLUE,
4yeM 019 CUCTEM C Hanps>XeHnem 12 B. Bcerga nsy4yanTte pekoMmeHgauum rno
NPOOYKUUN NN MPOKOHCY/IbTUPYWUTECH C NOCTABLLUMKOM, YTOObl TOYHO 3HaTb U
NOHMMaTb, Kakon pa3Mep Kabensa TpebyeTca ona NpooykKuun.



IOnsa nyywero naaHNMpPoBaHMA 1 pa3Mepa kKabenen obpaTutech

kKabenen HMxe:
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MpuBeaeHHas Bbile Tabnuua pa3mepos Kabena ncnonb3yeTcs NyTemM nepexona rno
BEPXHEN CTPOKe A0 Tex Nnop, Noka He byaeT HanaeH cTonbel C COOTBETCTBYOLLEN
CWJIO TOKa, a 3aTeM NyTeM nepeMeLLeHns BHU3 Mo n1eBoMy cTosbuy Ao Tex rnop, noka



He ByaoeT 4OCTUrHyTa CTPOKa C COOTBETCTBYIOLLMM pacCTosAHMEM. Pa3mepbl NpoBOAOB
0603Ha4aloTCA LBETOBON MapKNPOBKOW.

CtaHpapT TMNOpa3MepoB (Kanubp):

PacnpocTpaHeHHbIM crocoboM yKa3aHus pa3Mepa Kabens aBnseTcsa NCNosib3yeMbli
ONs Hero ctaHgapT Tunopa3mMepos («kannmbp»). AMepnkaHckmnm Kaanbp NnposoaoB
(AWG — oT aHrn. American Wire Gauge) ncnosib3yeTcs B Ka4yecTBe CTaHOapTHOro
MeToOa 0603Ha4YeHnsa gnameTpa NpoBoAa Ha OCHOBE U3MepeHUsa agnameTpa
NMPOBOAHNKA — U3MEPSETCH TOJIbKO Or0JIEHHbIN MPOBOA CO CHATOW nlonsaunen. AWG
MHOrAa Tak)Xe U3BecTeH Kak Kannbp nposoaos bpayHa-LLapna (B&S).

Huxe npmneeneHa Tabnuua nepesoga AWG/B&S B MM2. B aTon Tabnvue npmneBeaeHsbl
nepekpecTHbIe CCbIIKU AN 6AVKanwnx 3KBUBaJIEHTHbIX Pa3MepoB Mexxay
MeTpU4YeCKUMU N aMepnKaHCKUMUN pa3mMmepamn NposonoB. B EBpone n AscTpanuu
pa3Mepbl NPoBOAa Bbipa)KeHbl B MOLLAAN NMOMEePeYHOro Ce4eHns B MM2,

CraHpapT EauMHMua
AWG 0000 000 00 0 1 2 4 6 8 10 12 14 16
OuameTtp (MM) 11,68 10,40 9,27 8,25 7,35 6,54 5,19 4,11 3,26 2,59 2,05 1,63 1,29

NMonepe4yHoe ceuyeHue
(MMm2)

LiseToBoi kon @ @ @ @ @ ®

MeyaTaemoe pPyKOBOACTBO Mo BbI6OPY pasMepoB Kabesieih MOXKHO CKayaTb 34€eCh.

107,1 84,9 67,5 53,5 424 33,6 21,2 13,3 8,4 5,3 3,3 2,1 1,3

Title
PykoBoacTBo - Tabnuua pa3mepos kabens
File

—J

LiBeTOBOE KOOMpOBaHue

XoTs ANs uenen nepeMeHHoro v NoCTOAHHOro TOKa MOXXHO WUCMOJIb30BaTb OJIHU U Te
Xe Kabenn, pekoMeHOyeTCsa UCMoJib30BaTbh Kabenn pasHoro UuseTa Mexnay AByMs
TUNaMun TOKa, Kak Afs nobileHns 6esonacHoCcTn Npu obpalleHnn, Tak n ans
3HAYNTENIbHOIr0 YCKOPEHMs MOHTa)x<a U peMoHTa. Ecnm cyuwecTeyowme npnbopb! nnm
YCTAHOBKU MMEIOT LiBETA, MeHeO )Xepbl MO JIOFNCTUKE MOTYyT PacCMOTPETb BOMpoc 06


https://log.logcluster.org/sites/default/files/2023-03/Cable%20Sizing%20Chart%20-%20Ru.pdf
https://log.logcluster.org/sites/default/files/2023-03/Cable%20Sizing%20Chart%20-%20Ru.pdf

NX 3aMeHe M CTaHZapTU3aunum nyTem NoBTOPHOW LLIBETOBOM MapKUPOBKN NPOBOAOB
NyTeM BHELUHEro oKpalunMBaHUA NIM MapKUPOBKN TakMM cnocobom, KOTOpPbIN
npeacTaBAsSeTCA pa3yMHbIM.

O6Wwnin LBETOBOW KOO NEepeMEeHHOro ToKa BbIrNAANT caenyowmm obpa3om:

e Hentpanb: CnHun.
e ®asa: KoOpNYHEBbLIN NN YEPHbIN.
e 3eMnsn: 3eNIeHbIN/XXenTbIN.

HenTpanb n hasa — 3To ABa COeAVHEHUS ONS 3/IEKTPUYECTBaA, a 3a3eMJieHne — ans
6e3omacHocCTW.

LiBeTOBOW KOA A5 MOCTOSIHHOIO TOKa (MOCTOAHHbBIN TOK, akKKyMynsiTopHast 6baTapes):

+ = KpacCHbIN NWIN CUHUI
- = YepHbIN NN KOPUYHEBLIN

BmecTe C TEM NMPUMEHSAIOTCSH MHOIMe pas/iMdyHble MeXAYHapoaHble CTaHA4aPThI.
LiBeToBas KOAMPOBKa pa3/iInyHbIX CTPaH N PermoHoB Mupa npueeeHa B Tabauue
HUKE.

CTaHAapTHbIe uBeTa npoBoaoB ansa rubkoro kabens

(Hanpumep, YAJNIUHUTENIN, LLHYPbI NTUTaHUA U CceTeBble JlaMNnoBbie LIJHypI:I)

. 3awuTHOe
PervoH mnm crpaHa dasbl Heuntpans
3a3eMsieHme

Esponenckuii cotos (EC), ApreHTunHa, ABCTpanus, I}_- I}_- ] ] ! '
HOxxHaa Adpuka
ABcTpanus, Hoeasa 3enaHausa M

| ———
Bpa3snnusa I}—- I}—-

m = (3eneHbIn) nau
CLIA, KaHapa

(naTyHb) (cepebpo) D_m

(3eneHbln/XXenTblin)



CTaHpapTHbIe LBeTa NPOBOAOB AJS (PUKCMPOBaHHbLIX Kabenei

(HanpuMep, kabenu NpoBoAKM BHYTPU/HA/3a CTEHOM)

PernoH mnm crpaHa da3sbl HenTtpanb 3awuTHOE 3a3eMsieHune

= =

ApreHTuHa

EBponenckun cotos n
BenukobputaHusa

BennkobputaHua oo

MapTa 2004 roga
(paHee)

| ———
_— =SV &

(c1980r.)
ABcTpanus, Hosas PekoMeHL0BaHO A1 0AHOMA3HbIX: -
3enaHgus (c 1980 1)

R

PekoMeHayeTCa Ona MHOrodasHbIX:

ﬁ Or0JIEHHBIV MPOBOAHWK, C BTYJIKOM Ha

KabenbHbIX HaKOHEYHMKaxX (paHee)

Bpa3nnus



= = ...

’ uwnm
HO>xxHaa Adpuka

E—

NHpnsa, NMakncTtaH

il

(120/208/240 B) (naTyHb) ,
CLUA

E—

(277/480 B)

(120/208/240 B)

(600/347 B)

’

KaHapna

(oAHOMa3HbIE N30MPOBaHHbIE CUCTEMBI)
’ ’
E—

(TpexdasHble N30MPOBaHHbLIE CUCTEMBI)

SV &

R

Or0JIEHHBbIN npoBOAHUK, C BTyJ'IKOIh Ha
KabenbHbIX HAKOHEYHMKaX

= (3eneHbin)
(120/208/240 E
B)
(Cepebpo) Oro0JIEHHbIV NPOBOAHUK
(277/480 B) (3a3emneHne unm N3oanpoBaHHoe
3a3eMsieHne)
= (3eneHbin)
(120/208/240 ]
B)
Or0JIEHHbIV NPOBOAHUK
L ———

(600/347 B) (n3onmpoBaHHoe

3a3emieHmne)

Ba>XHble MOME@HTHI, KOTOpblie cJjieayeT yuinTbiBaTb NPpM nNpokKJiaagkKke

JIeKTpUuiecCcKux nposoanos:



e Bce KOHTYpbI A0/KHbI ObITb CHATLI C M0J1a U A0J/IKHbI HAXOANUTBCA KaK MOXHO
Bbile, 6e3 coegnHeHWn B BOAE NN BAIAaXKHbIX MOMELLEHNSAX UM PAAOM C HAMW.

e Bce coegnHeHmnsa kabesbHbIX HAKOHEYHUKOB O0/KHbI ObITb HaAeXHO 06>KaTbl Ha
KOHLLe MPOoBOAA C MOMOLLbIO NIEHTHI, @ HE NpuUNasiHbl Ha MecTe.

e JIy>KeHbI Kabenb — 3TO MeAHbIN NPOBOA, MOKPbLITbIM TOHKUM CJI0OEM 0J10Ba A4
npenoTBpalleHNs KOppo3un. MNpennoyTnTesbHO ero NCNosib3oBaHMe Tam, rae
3TO BO3MOXXHO, B MOpPCKOW cpene nan B6an3m coneHom Boabl.

e Hukorga He nogkn4anTe U HE CoOegUHANTE CyLecTBYOLWMe Lenn npu
yCTaHOBKEe HOBOIro obopynoBaHMA; NPOSOXKUTE HOBbIN AYNEKCHbIN Kabesnb
Hagfiexalwero pasMepa (MNoNoXKUTENbHLIN U OTpuLATENbHLIN B 06Len 06ono4ke)
OT pacnpenennTesibHoro wuTa (MM NCToOYHNKa NUTaHusa) K npubopy.

e PekomeHayeTCA NpoMapkKupoBaTb BCe Kabennm Ha 06onx KOHLAX, a TakXXe NMeTb
06HOBJIEHHbIN NAaH pa3BoOAKK, 4TOOblI CNOCOBCTBOBAaTL MOUCKY U YCTPAHEHUIO
HencnpasHocTen B byayuiem. Konmm cxem 3/1eKTPONPOBOAKN MOXKHO faXke
XPaHUTb B TaKMX MecTax, Kak 610K npefoxpaHuTenen nian pacnpegenmrtenbHas
Kopobka, 4Tobbl byayuime nosb3oBaTeN M MOrM CCbIIaTbCA Ha HUX.

e Kaxxgas uenb Oo0JXKHA UMeTb He3aBUCUMbIN Kabenb 3a3eMsnieHuns, u Bce Kabenn
3a3eMJIeEHNSA B KOHEYHOM MUTOre A0JKHbI 6bITb MOAK/IOYEHbI K 00LLLEN TOYKE
3a3eMJieHud/lWnHe.

e Ecnin kabenn He HaxopATCS B Kabenenposoae, ANA HUX A0JKHA BbITb
obecneyvyeHa pusnyeckasa nogaep)xka He MeHee 4eM Yyepes Kaxkable 450 mm.

e XOTA YepHbIA LBET 4acTO NUCNOoNb3yeTca AN 0003Ha4YeHUsa oTpuuaTebHOro
MOCTOSAHHOr 0 ToKa, B CLLUA OH TakXXe ucnosb3lyeTtcs ansa obo3HavyeHns nposoaa
rnoa Hanps>XeHneM B LLensax nepeMeHHOro Toka. 3TO 03Ha4aeT, 4YTo cywecTByeT
BEPOATHOCTb UX NepenyTaTb, a 3TO NpeacTaBsgeT onacHOCTb. [poBOAKY
MOCTOSAHHOI O N NepeMeHHOro Toka cneanyeT XpPaHUTb OTAESIbHO; eC/IN UX
NPUXOONTCA NPOKAaabiBaTb B OAHOM XryTe, TO A9 COXPAHEHUS pa3aenieHns n
obecrneyvyeHnsa 6e30MacHOCTN KaK MUHMUMYM OOUNH NPOBO U3 OBYX O0J1KEeH ObiTb B
obonouyke.

3azeMnfaoLwime M 3alLUMTHbIe
YCTPOUCTBA

3alwuTHbIe YCTPOUCTBA

3alUNTHbIE YCTPONCTBA A8 SNEKTPUYECKNX Lienen rapaHTUPYIOT, YTO BbICOKUIA TOK He
MO>XeT NPOTeKaTb B HENCMPABHbIX YC/IOBUAX, 3aliMLLas yCTaHOBKY 1 obopyaoBaHmne u



npenoTBpallas TpaBMbl 1 Bpen ansa nuu, paboTtawowmx c obopynoBaHneM unm B
HenocpeacTBEHHON 6IM30CTM OT Hero. 3alWmnTa OT Neperpy3Kn rno Toky
obecneynBaeTcs NyTeM pU3NYECKOro OTKIOYEHNA NCTOYHUKA NUTAHUS B LEenun, Y4To
yCTpPaHsieT ONAaCHOCTb MoXKapa N PUCK NOPakeHns 3N1eKTPNYECKNUM TOKOM.

K 3alMTHbBIM YCTPOMCTBAM MOFYT OTHOCUTbCS:

e [lpepoxpaHuTenu.

e MUHMaTIOpPHbIE aBTOMaTN4Yeckme BblkaoYaTenm (MCB).

e YcTponcTBa aunddepeHumnanbHoro toka (YOT / RCD).

e ABTOMATUNYECKUWN BbIKJItOHaTE b, yNpaBasgeMbln anddepeHumnasbHbIM TOKOM, CO
BCTPOEHHOW 3awmnTon oT ceepxTtoka (ABAT / RCBO).

Bce BbllLenepeyncneHHble YCTPONCTBa 3alyMLLatoT noJsib3oBatenen n obopynosaHme
OT HEeUCNpPaBHOCTEN B JIEKTPUYECKON Lenu nyTeM U3onsaunm 371eKTponuTaHus.
NpenoxpaHntenn n MCB n3onupyoT TONIbKO NUTaHWe NoA Harnps>XeHneM, B TO BpeMs
Kak RCD n RCBO n30npytoT Kak NUTaHne nog Hanps>XeHnem, Tak n HenTpab.
Ba>kHO ycTaHaB/MBaTb COOTBETCTBYIOLLYIO 3alUMTa Lenun ansa obecnevyeHums
6e30MacHOCTN 3/1eKTPOYCTAaHOBKMW.

MpepoxpaHutenm

MNpepoxpaHntenb — 3To camoe 6a30Boe 3aLNTHOE YCTPONCTBO, NCMONb3yeMoe A4
3alWNThl LLenu oT neperpy3kn No Toky. OH COCTOUT U3 MNJIaBKON MEeTaNINYeCKOn
BCTaBKM, KOTOpas pacnjaBfaseTCcs, Koraa npoTeKaoLwWwmnn Yepes Hee TOK NpeBbIlaeT
3afaHHbIA npegen. NpenoxpaHnTenn ABASIOTCA Ba)KHbIMU 3/IEKTPUYECKUMU
yCTpPOMCTBaMN, NPU 3TOM CYLLECTBYIOT pa3/inyHble TUMbl NpeaoxpaHnuTenen B
3aBUCMMOCTU OT HOMUHaJIbHbIX 3HAYEHUN HAMPsS>XXeHUsA N ToKa, 061acTn NPUMEHEHNS,
BpeMeHu cpabaTbiBaHMA N OTKAOYaKoLWen cnocobHocTw.

XapaKTepUCTUKN NpeaoxXpaHnUTeNen, Takme Kak BPeEMS U TOK, BbIOMPAOTCA TakuMm
obpa3omMm, 4Tobbl obecneynTb OOCTATOYHYIO 3aWNTy 6e3 HEHY )XHbIX NepeboeB.
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MuUHMaTIOPHbLIA aBTOMaTU4YeCKUK BbikNo4vyaTenb (MCB)

MCB aBnsaeTcs cCoBpeMeHHOWN afibTEPHATUBOM MNJIaBKUM NPEeaoXpPaHUTENAM U, KaK
npaBuao0, yCTaHaB/IMBAETCA B LIEHTPasibHOW YacTu 3gaHusa. MCB 4acTo Ha3biBaeTcs
«BNOKOM npenoxpaHuTenem» nnn «6J10KOM BbiKtOHaTENen», WU MPUKPENNSETCs K
KOHKpeTHoMYy obopyaoBaHuio. MCB NOX0>X Ha BbIK/IlOYATENN, OTKJIKOYalOWMNECS Nnpu
obHapyxeHunn neperpy3ku B uenn. OCHOBHON (hyHKLMEN aBTOMAaTU4ECKOro
BbIKJIlOYaTENA ABMSETCA NpeKpalleHne NpoTeKaHUsa ToOKa Npu BO3HUKHOBEHUN
HencnpaBHOCTU. MNMpenmMyLLEeCTBO MUHMNATIOPHbLIX aBTOMAaTUYECKUX BblK/lOYaTeen
nepen NpeaoxpaHNTeNaMmn 3ak/Ito4aeTcs B TOM, YTO B CJly4ae UX OTKJIIOYEHUS MOXKHO
BbIMOJIHNTb UX BO3BpaT 6€3 HeobXx0AMMOCTN 3aMeHbl BCEr0 MUHMNATIOPHOIO
aBTOMaTU4YeCKOro Bbik/to4aTensa. ABToMaTmnyeckme BbikaovaTenn MCB Takxe MoryT
ObITb OTKanMbpoBaHbl TOYHEE, YEM NpeaoxpaHnTenn, cpabaTbiBas Ha OTK/IIOYEHME
MPW TOYHbIX Harpy3kax. ABTOMaTUYEeCKNE BbIKJOYATENN OOCTYMHbI B Pa3NYHbIX
pa3sMepax oT HeboNbLWNX YCTPOMUCTB A0 6onbLnX pacnpenenmTesibHbIX YCTPOWCTB,
KOTOpPble NCMONb3YIOTCA ANA 3aWnTbl CNaboTOYHbIX LEenen, a Tak)Xe Lenen BbICOKOro
HanMps>XKeHns.

“




Ycrpoucteo auddepeHumansHoro toka (YAT / RCD)

YcTpounctBa andpdepeHumnansHoro Toka (unm YOAT / RCD) npegHa3Ha4vYeHbl on4
obHapy>XeHunsa N OTKJYEHNS NMMTaHNA B ciydae Hebonbworo ancbanaHca Toka
MeXXAy NMpoBOAaMM MO Hanps>KeHneM U HeNTpasblo Npu 3alaHHOM 3Ha4YeHUN — Kak
npaswuao, 30 MA. YOT MoryT obHapyXuUTb, KOrga NnpoBOAHMK MOo4 Hanps>XeHnem
KacaeTcs Koprnyca 3a3eMsieHHoro obopynoBaHns UWian Korga npoBoAHUK NoA4
Hanps>XeHneM nepepesaH; AaHHbIW TUM HENCNPABHOCTWU NMOTEHUMaNbHO ONaceH u
MO>XXeT NMPMBECTU K NOPa>KEeHU0 INEeKTPUYECKNUM TOKOM U NOXKapy.

YOT He obecneymBaeT 3alLNTYy OT KOPOTKOIr0O 3aMblKaHNA U neperpysku B uenu. OH
He MoXeT 0OHapyXXUTb, HanpuMep, cJy4anHoOe NMPUKOCHOBEHNE YenoBeka K obonm
NPoBOAHWKAM ogHOBpeMeHHO. YOT He MOXKeT 3aMeHUTb npefoxpaHuTesib rno CBOen
PYHKUMN.

YOT mMoryT 6biTb NOAK/IOYEHbI A1 3aLUNTbLI 0AHOW N HECKONIbKUX Lenen —
MPEenMyLLLeCTBO 3alUTbl OTAENbHbIX Liernen 3ak/to4aeTcs B TOM, YTO €C/IN OHa Lenb
OTKJIIOYNTCS, OHA HE OTKJIIOYUT BCe 3JaHMe NN pacnpenenTenbHy CUCTEMY, a
TOJIbKO 3alUULLIEHHYIO LiEMNb.
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ABTOMaTM4YeCKMUM BbiKJsllOYaTesb, ynpasnsembin ancddepeHunasbHbIM TOKOM,

CO BCTpPOEHHOM 3awuTomn oT cBepxTtoka (ABAT / RCBO).

ABOT obbenunHsaeT pyHKumn MCB n YOT B ogHOM 610ke. ABAT — 3T0 3allMTHOe
YCTPOMNCTBO, KOTOpoe obHapy>xmnsaeT nNpobaemMy B UICTOYHUKE MUTAHUNS U CMTOCOBHO
OTKJIIOYNTBLCA Yepe3 10-15 mnnnncekyHa.

ABAT ncnonb3yloTca AN 3anTbl KOHKPETHOM Lenu, BMecTo Toro, 4Tobbl MMeTb 0QHO
YOT onsa Bcero 3gaHus.

[aHHble YCTPONCTBA NMOAAATCA TECTUPOBAHMUIO, @ TAKXKE MOXXHO BbIMOJIHUTb UX
cbpoc. KHonMkKa TecTupoBaHUS Hade)XXHO (POPMUPYET COCTOSIHNE HE3HAYNTENIbHOWN



yTEYKMN; Hapsaay C KHOMKOW BO3BpaTa CHOBa coeanHsAeT MPOBOAHUKK Moce
YCTPAHEHUSA COCTOAHMSA OWNBKN.
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3a3zeMsieHue

HeKoHTpompyemoe 3/1eKTPUY4eCTBO MOXXET TPaBMMPOBaTb UK Aake ybmBaTb noaen
NN XXUBOTHbIX. PacnpocTpaHeHHbIM 1 3PPEKTUBHBLIM CNOCOOOM ynpaBaeHns
3/IEKTPNYECTBOM SABAAETCH 3a3eMieHne. 3a3eMsieHne — 3To PU3nyeckoe coegnuHeHune
C 3emMsieil, KoTopoe 6e30nacHO NPUTArnBaeT JIEKTPUNYECKUN 3apsaa K 3emsie, oCTaBnasg
6o/ibLLIOE NMPOCTPAHCTBO A1 pacCEMBAHMNSA IEKTPOHOB BAAIM OT JOAEN NN
obopynoBaHusa. Cncrtema 3asemneHns obecnedymBaeT U3ObITOYHOMY NONOXKUTENIBHOMY
3apsaay B 2NIEKTPUHECKUX JIMHUAX AOCTYMN K OTPULUATEsNIbHO 3apsA>XEeHHbIM NpoBoAaM
3a3eMJIeHuns, YCTPaHAasa ONacHOCTb No)Kapa U Nopa>KeHUs 3N1eKTPNYECKNUM TOKOM.

HekoTopble yCTPONCTBa MOryT MMEeTb CMMBOJT «3€MJIS1», YKa3blBalOLLIUA MECTO
NOOKOYEHNA NPOBOAA 3a3E€MJIEHMS.

1

TepMUH «3eMNa» OTHOCUTCSA K NPOBOASLLEMY Tesy, 0Obl4HO K 3eMJie. «3a3eMJIeHne»
NHCTPYMEHTA UM 3JIEKTPUYECKON CUCTEMbI 03HaYaeT NpeiHaMepeHHoe co3aaHune
NYTU C HU3KUM COMPOTUBNEHNEM K MOBEPXHOCTU 3eMnu. MNpn npaBuiIbHOM
BbIMOJIHEHUM TOK U3 LEenu cieayeT No 3ToMy NyTW, NpefoTBpallas HapacTaHue
HaMPs>XXKeHUs, KOTOPOEe B NMPOTUBHOM CJly4ae MOrio 6bl MPUBECTU K MOPaXKEHUIO
3/IEKTPUYECKMM TOKOM, TPaBMaM U laxke CMepTUu. 3a3eMJieHne UCNosib3yeTcs OJ1s
paccenBaHusl MOBPEXOAOLLErO BO3AENCTBUS JIEKTPUYECKOr0 KOPOTKOIr0 3aMblKaHUS,
HO TaK>XXe UCMNOoJb3yeTCs A4S NPeaoTBPALLEHNA MNOBPEXAEHNS OT MOJSIHUN.

CyuiecTByeT ABa cnocoba 3a3eMneHuns yCTPOonCTB:



1. Pabouyee unu cny>xebHoe 3a3emneHune. [1py 3TOM TUMe 3a3eMJIEHNS NMPOBOA,
Ha3blBaeMbI «HEUTPaAJSIbHbIM MPOBOAHNKOM>», 3a3eMNSETCA Ha TpaHcopmaTope
N CHOBa Ha cny>xebHoM Bxoae B 3gaHue. JaHHbIn cnocob B NnepByto o4epenb
npefHasHayvyeH ons 3aWwnTbl MaWwWnH, UHCTPYMEHTOB U U30/1ALUN OT
noBpeXaAeHUn.

2. 3azemneHune obopypoBaHua. [pegHasHa4vyeHo ana obecneyeHns MoBbILLEHHON
3aWunThl logen. Ecnm HemcnpaBHOCTL MPUBOAUT K Nogadve Hanps>XeHns Ha
MeTaJI/INYECKYI0 paMy MHCTPyMeHTa, 3a3emneHune obopynoBaHusa obecnedymBaeT
OPYron NyTb 015 MPOXOXOEHUA TOKa Yepe3 UHCTPYMEHT K 3eMJie.

(NaBHbLIN aCNeKT 3a3eMJIeHNs, 0 KOTOPOM ciefyeT 3HaTb: 0bpbIB B cUCTEME
3a3emsieHnsa MoXeT nponsonTm 6e3 BegomMa nosib3oBaTend. icnonb3oBaHue
BbIKJIlOHATENA KOPOTKOro 3aMmblkaHuA Ha 3emnio (BK33 / GFCI) anseTcs ogHUM U3
cnocoboB NpeofosieHNa HefoCTaTKOB 3a3eMJIeHUS.

B codeTaHunn c yctponctsoM auddepeHumanbHoro toka (YOT), 3a3emMneHune
HeobxoaAMMO AN NpepbIBaHUA Nogadyn NMUTaHUA B C/lyHae HapyLUEHNS U30aaUnun,
HanpuMmep, ecsy NPoBO No4 HanNpsXXeHNeM 0TCOeaUHAETCA U KacaeTcs
MeTaslJINYeCKoN NOBEPXHOCTU CHapy>Xn 4acTn obopypnoBaHus. lNMNpoBoa 3a3eMeHuns
HanpaB/iieT TOK KOPOTKOro 3aMblKaHNS B 3eMJ110, NpefoTBpallas TpasBMuUpoBaHue
nogen. 3asemsieHne ynaBamBaeT TOKM KOPOTKOro 3aMblkaHus, nossonsaa YAT
N3MepATb UX N OTKJIIOYATh.

[Mpwn 3a3eMneHnn 371eMeHTOB Lenu v I'IpVI60pOB Kabenn foNKHbI UMEeTb
INeKTpundeckoe cornpoTmeieHne HMxXe MmakKCMMaJibHOIro nopora rjaBHOro CepBmnMcHOro
BblIKJZ1lO4HaTENA:!

e 100 OM gna YOAT 500 mA
e 167 OM gna YOAT 300 MA
¢ 500 OM gna YOAT 100 MA

YeM HU>XXe conpoTuMBeHne, TeM nyyiue pa60TaeT CNCTEMa 3a3eMJIEHNA.

KOMNOHEeHTbl CUCTEeMbI 3a3eMJIeHUA

CoegunHeHne Mexay MeTalsIM4eckKMMm 4YacTaMN N 3a3eMJIEHNEM BbINOJIHAETCS C
NMOMOLLIbIO TPETbEro NPoOBOAa B 3/IeKTpmnyeckon uenu. lNMposoaa 3a3emseHns 0bbI4HO
NMEIOT 3e/1IEHO-XKENTbIN LUBET U AO/KHbI UMETb TOT »Ke Kanmbp, 4To 1 cambin 60/bLLION
NpoBof, UCMOJIb3yeMbI B YCTAHOBKE A1 3alLMThI.

YT106bI npoBepnTb, YCTaHOBJIEHO JIN 3a3eMidollee COeaANHEHNE, O6paTI/ITe BHMNMMaHWNeE
Ha cnepgyolimne MOMEeHTbI:

1. WTencenbHble BUJIKU U PO3ETKM UMEIOT 3a3eMNSLWNA WTUPT.



2. LTencenbHble BUKN C 3a3eMJISIOWNM BbIBOAOM MOOKJ/IHOYEHbI K 3-X MPOBOAHOWN
ceTn.

3. lNpoBoaa 3a3eMsieHNs HafleXKHO coefuHeHbl Apyr C oPpYyrOoM Ha
pacnpenenMTesibHOM LWKUTe, Kak NpaBunao, Yepes naowanky ons 3asemaeHus nim
CoeAVHUNTESNIbHYIO MOJI0CY U3 MeTanna.

4. 3a3zemsifdoWas Npokaagka uin coeguHnTesibHasa njaHka coeguHeHbl C 3eMnen, n
3TO COeANHEHNE A0JIXKHO BbITb BbIMOJIHEHO C MOMOLLbIO NpoBoAa 6osbLuon
TONWMHBI (HanpuMmep, 16 MM2).

5. 2TOT NnpoBOA4 COEAVNHEH C 3eMJien.

MCI‘IOHI:ByeMI:Ie coeguHuUTeJIbHbIe kabenu 3azeMmneHums:

Cnctema 3a3eMneHmns obbIYHO COCTOMT U3 3a3eMIAIOLLLErO MPOBOAHMKA, COEANHNTENS,
3a3emMnsouero anekTpona (0bbIYHO CTEPXKHA UM 3a3eMAAI0LWLEN CETKU) U FPYHTAa,
KOHTAKTUPYIOLWLEro C 3N1eKTPOAOM. DJIEKTPOA MOXKHO NPeAcCTaBUTb OKPY>XKEHHbIM
KOHLEHTPUYECKMMIN KONbLLAMWN 3€MAN WU FPYHTa, OAWHAKOBOW TOJLWMNHBbI — Ka)kaoe
nocnepytoLiee KoabLo nMmeeT 60bLUYI0 BEIMYNHY NONEPEYHOro Ce4EeHMA N OKa3blBaeT
BCE MEHbLUee CONpPOTMBIIEHNE, NMOKa He ByaeT AOCTUIrHYTa TOYKa, B KOTOPON UM
nobapnseTcs He3Ha4YnTeNbHOE CONPOTUBIEHNE.

OnacHocTu/Mepbl NPefoCTOPOIXKHOCTHU

DNEeKTPMYECTBO NMOTEHLMAIbHO OMACHO U COMPSXXEHO C NPUCYLLIMMN eMY PUCKaMN,
ocobeHHO B pe3ynbTaTe cbos B Lenun, HenpaBuUbLHOrO NCMOJIb30BaHUSA, HEOMbITHOIO
obpalieHnsa nan xanatHoCcTu. Bo3sgencrene Ha nogen, npnbopbl n apyrme o6bLeKThbl
MOXXET ObITb pa3pywnTenbHbIM. [Py MOHTaXKe 3/1eKTPUYECKON LEenu, pacllpeHnmn
CYLWLEeCTBYIOLLEN LLenn Uam Noncke HoBoro omca nam rocTeBoro goma
pPEKOMEeHOYeTCHA NMPOBECTU MOJIHYIO OLEHKY 0O6beKkTa. [onHaa oueHKa A0J1)KHa
rapaHTMpPOBaTb, YTO Lenb MoxeT 6e3onacHo obpabaTbiBaTb HEOOXOAMMbBIN TOK,
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CYLLEeCTBYIOT HaZlexxallne 3alUTHbIe YCTPOWCTBA, LieMNb 3a3eM/ieHa U HeT
NOTeHLWaIbHbIX ONMACHOCTEN.

ans O60py,EI,OBaHI/IFI OMnacHoOCTK, CBA3aHHbIE C HeMNnpaBWJIbHO yCTaHOBJ'IeHHOI7I nnn
3alUMNLLEHHON LUenblo, 3aK/Ilo4aloTCcsa B KOPOTKMX 3aMblKaHNAX U neperpy3kax. Ona
Noaen onacHOCTN BO3HUKAKT BCeACcTBmne I'IOBpe)K,EI,eHI/IVI n3ondaunmn, KotTopblie
npmBoaoAaAT K MpAMOMY UJIN KOCBEHHOMY KOHTaKTY C 3J1IEKTPNYECKNMUN TOKaMN.

KopoTKkoe 3aMblKaHue

KopoTkoe 3aMblKaHMe — 3TO 3Ha4YUTelbHas KpaTKOBpPEMeHHas neperpyska rno Toky. B
0[HO(A3HbIX CUCTEMAX KOPOTKOE 3aMblKaHMe MPONUCX0ONT BCAKUIN pas, Koraa pasHbIN
N HENTPasbHbIA NPOBOAA CAYHYalHO BCTYMNAlOT B KOHTAKT; B TPeX@dasHbIX CMCTeMaXx
3TO MOXKET NPOM30NTU NPU KOHTAKTe Mexay ABYyMs da3aMu. 151 NOCTOSAHHOIO TOKa,
KOPOTKOE 3aMblKaHNe MOXXeT NPOVN30NTK, KOraa ABe NoNAAPHOCTU BCTYNatoT B
KOHTaKT.

KopoTKune 3aMbiKaHUA Tak>XXe MOryT BO3HUKaTb Npu pa3pbiBe N30J9LNN BOKPYT
kabens, nam Korga ABa NPOBOAHNKA KOHTAaKTUPYIOT Yepe3 BHELWHWUN NMPOBOAHUK
(HanpuMep: MeTaINYECKUA PYHYHON MHCTPYMEHT), UK XKe BoAa NepekpbiBaeT
COeaMNHEHNA NINHWIA, Bbi3biBasd 611M3K0e K HYJ1I0 COMPOTUBIEHME LIEMNN U, TaKUM
obpa3oM, o4eHb BbLICTPO AoCTUras BblICOKMX 3HavYeHUn (U= RxI).

dun3nyeckoe NoBpeXxaeHne MoXKeT NPUBECTU K MoBpexxaeHunto kabenen BHyTpu
N3019UKNN, @ BHE3aMNHOE MOBbILEeHNe TeMNepaTypbl MPOBOAHNKOB MOXKET NPUBECTU K
pacnaaBAEHUIO N30JISLN U MeLAHbIX XXWUJI.

NMeperpys3ka

Meperpyska Bbi3BaHa c1abbiM CBEPXTOKOM, BO3HMKAOLWMM B Te4YeHMe AJINTENbHOIO
BpemeHu. Meperpy3kn MoryT 6biTb Bbi3BaHbl TOKOM, KOTOPbIA CAWLLKOM BbICOK, YTOObI
€ro MO>XXHO 6bIJ10 NPOBECTU Yepe3 OTHOCUTENbHbLIA AnaMeTp npoeoaswero kabens.

CyllecTByeT ABa BMAa Neperpysku:

e HopMasnbHble Neperpyskun, KOTOpble MOryT BO3HMKaTb NpU 3anycke ABuUraTens.
HopManbHble neperpy3ku ABASIOTCA KPAaTKOBPEMEHHBLIMU 1 HE NPEeACTaBAAIOT
OMacHoOCTMN.

e HeHOpManbHbIE Neperpy3kn BO3HMKAKOT NPy 0AHOBPEMEHHOM MOAKJIIOYEHNN
CANLWKOM 60NbLIOro KOINYecTBa 3/1IEKTPONpPnbopoB K 0gHON Lenu Uam ogHON
po3eTKe, Uan Npu HeHagJsiexxalwem 3aTArMBaHUM COeANHNTENIbHOM K/1IeMMbl. DTN
npo6sieMbl HacTO BCTPEYAOTCHA B CTapbIX 34aHMSAX CO CJIMLLKOM MaJibiM



KOJIN4ECTBOM PO3ETOK, HO MOFYyT BO3HUKATb Ha Ntobol yCTaHOBKe Mo Mmepe
yBeJINYEeHNS KOJIMYECTBA 3JIEKTPUYECKMX YCTPONCTB. TOK HUXXE NPU aHOMaJIbHOM
neperpyske, Y4eM rnpu KOPOTKOM 3aMblKaHUUN, HO pe3y/ibTaTbl NOEHTUYHbI:
neperpes NPoOBOAOB, MOBPEXAEeHNE N30ASLNN, BBICOKUIA PUCK BO3rOpPaHUS.

HeucnpaBHOCTu n3ondauumm

HencnpaBHOCTU N30MALIUN Bbi3BaHbl MOBPEXAEHNEM U30ALUN OLHOT0 UK
HECKOJIbKNX (Pa3HbIX MPOBOAHUKOB. DTN NMpobaeMbl MOTryT NMPUBECTU K NMOPAXKEHUIO
3/IEKTPUYECKNM TOKOM OT TOKOBEAYLLUUX JIMHUIN, @ eCJIN NMOBPEXAEHHbIN NPOBOAHUK
KacaeTcs MeTaJI/IM4eCKOn NOBEPXHOCTM UM KOpPryca, 3TO MOXKET NPMBECTU K TOMY,
4yT0 Npnbop 1 obopyaoBaHUE TakxKe ByayT HAa3IEKTPU30BaHbI, YTO Bbi3biIBaeT
OMacHOCTb NPX NPUKOCHOBEHUMN.

HEVICI'IpaBHOCTb n3onAaunUn Takxe MoXKeT bbITb Bbi3BaHa BJaron oT noBpexxaeHum4,
NMPN4YNHEHHOI O BOAOW, NN eCTEeCTBEHHOW BJIaXKHOCTbIO B CTEHAaX.

Takne HencrnpaBHOCTU MOIyT OblTb 0O4EHb ONACHbLIMW, 0COBEHHO KOraa 4YenoBek
BCTyrMNnaeT B I'IpﬂMOI7I KOHTaKT C MpoBOOHNKOM, MeTaJUTIMHECKUM KOPMNyCcoM UJin
HEUNCNPaBHbLIM 3JIEKTPUYHECKNM r|p|/|60p0M. Bo Bcex cny4danax yenoseyeckoe Tesio
CTaHOBUTCA H4aCTbltO 3J'IeKTpVI‘-IeCKOI7I Lenun, Bbi3blBaloLLEN nopaxeHune 3JIEKTPNYeCKNM
TOKOM.

TpaBMaTU3M BCsieAcCcTBUe BO3AENCTBUA
3J1IeKTpu4YecTBa

Ywepb opraHnsmy 4yenoBeka HaHOCUTCA 3-MA haKTopaMu:

e KONM4yecTBO TOKa, NPOXOAsALLEro Yepes Teso.
e [lyTb 3/IeKTpUYeCcTBa, NOCTyMNaloLLEro B TESO.
e [POAO/IKNTENBHOCTL BO3AENCTBUA 3NIEKTPUYECTBA Ha OPraHn3Mm.

B npuBeneHHOM HMXXe Tabnunue n nzobpakeHnmn noapobHO onucbiBaeTcsa obLas
peakumsa 4esiloBE€YECKOro Tesla Ha pa3/InyHble CUJIbl JIEKTPUYECKOr 0 TOKa.

CTpenku nokKasbiBaloT MOTOK INIEKTPOIHEPIrNM OT TOYKN BX0Aa A0 bavxxanwen To4YKM
Bbixofa. CMHAS CTpesika NokKa3biBaeT NOTOK TOKa 4Yepes rosioBy / cepaLle, 3aTeM Ha
3eMJIl0, 4TO ABNSETCHA CaMblM CMEpPTE/IbHbIM C/ly4YaeM.



YpoBeHb
BO3A,eNCTBUA

Peakuus

Bonee 3 MA BoneBoi wok

CoKpalleHune MblLL, - 0MaCcHOCTb HEBO3MOXXHOCTMW OTMYCKaHMUS TOKONPOBOAALLEro
3/1eMeHTa

Bonee 10 MA

Bonee 30 MA Mapanny nerknx, 06bIYHO BPEMEHHbIN

Bonee 50 MA dnbpunnaumsa XXenyao4kos, 06bIYHO CO CMepTeslbHbIM NCXOA0M
oT 100 MA 0 4 A OnpeneneHHas GUbPUNNALNS XKeNyLoYKOB, CMEPTEeNbHbIA NCXOL
bonee 4 A Mapanny cepaua, TSXKenble 0XXoru

3awiuTHOe obopynoBaHue

Bo n3bexxaHne nnm gna ymeHblleHna akTOpPOB BPeAHOro BO3AENCTBUA TOKaA,
KOTOPblE MOXXET OKa3blBaTb TOK B OpPraHM3mMe 4yenoBeKa, HaCTOATE/IbHO
peKoMeHOyeTCH NCMNOJIb30BaTbh 3aWmMTHOEe o6opyaoBaHNE U MPUHUMATb MepbI
NpenocTOPOXXHOCTU Npu obpaweHnn ¢ 3INeKTPUPULNPOBAHHBIMU LLENSMUN U
obopynoBaHuem.

e Pe3nHOBbIE NepyYaTKuU — N4 NpenoTBpaLleHnsa HenocpeaCTBEHHOIO KOHTaKTa
PYK C UICTOYHUKOM TOoKa. OHMN OOJ/DKHbI MJIOTHO Npuaeratb U UMeTb OTJINYHbIN
3axBar.

e Ob6TArMBaKLMe pykaBa N WTaHUHbl — 019 NpefoTBpaLLeHns
HenpegHaMepeHHOro KOHTaKTa Wan 3aTarmBaHuUsa B onacHoe obopynosaHue.

e HeobxoaMMoO CHMMaTb KoJibLa C MasbLes.

e Pe3nHoBbIE cCanoru — Ang npefoTepalleHns obpa3zoBaHUA TEOM MOJIHOWN
TOKOMNPOBOASALEN 3NEKTPNYECKON Lenu.

OnacHOCTb NOpPa>keHUA dJIeKTPUYeCKUM TOKOM

Ecnu ycTaHOBKa NpaBuMJIbHO HacTpoeHa, 3a3emsieHa 1 06CcnyXxnuBaeTcs Haanexawmm
obpa3om, KOPOTKME 3aMblKaHNA NN ApYyrMe HeMoMaAKu He OOJ/IKHbI NpeacTaBnATb
npobnemy. Ecnn npeHebperaTtb OCHOBaMW MOHTaXka, obpalleHNsa N TEXHUYECKOro
obcny>XnBaHUs, MOXXeT BO3SHUKHYTb P OMacHOCTEN.
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DNeKTpPUYecKunii yaap NpoucxoauT B TOM CJlyyae, Koraa Teso YenoBeka
CTAHOBMTCS YacTbto MyTK, MO KOTOPOMY MPOTEKAET TOK.

npﬂMbIM pe3ynbTaTOM ABNAETCA Nopa>KeHne 31eKTPU4eCKNM TOKOM.
KocBeHHbIM pPe3yNbTaTOM ABNAETCA TpaBMa, NoJly4eHHasd B pe3ysibTaTe
nageHnsa Nian HEKOHTPOJIMPYEMOro ABUXXEHUA.

O>XKOrv MOryT BO3HUKHYTb, KOrja 4YesloBeK rnpukacaeTcs K
3/1IeKTPMYECKON NpoBOAKeE NAn oﬁopy,u.oaaano, Haxoasawemyca non
HanpsaxeHnem.

[lyroBble pa3psifibl BO3HUKAOT B pe3y/ibTaTe BbICOKOAMMEPHbIX TOKOB,
NPOXOASALLNX Yepe3 BO34yX. ITO MOXKET OblTb BbI3BAHO C/yHaNHbIM
KOHTaKTOM C KOMIMOHEHTaMu Mo Hanps>XeHUeM Uan 0TKasoMm
obopynoBaHMS.

Tpl/| OCHOBHbI€ OMaCHOCTU, CBA3aHHbIe C AYyrOBbIM pa3pAanom:

e Tennosoe n3ny4vyeHue.
e BosiHbI faBneHuns.
e JleTAwme npegMeThl.

BprIBbI rnponcxonaT, Korga 3JIeKTpnu4eCcTBo ABNAeTCA NCTOYHUKOM
BOCMJIaMeHeHUs B3PbIBOOMACHOW CMecn B aTMocdepe.

DNeKTPU4eCcTBO ABSETCA OAHON U3 Hanbonee YacTbIx MPU4YNH NO>XXapoB

KaK B 6bITy, TaK 1 Ha npon3BoAcTBe. HencnpasHoe nan HenpasubHO
ncnonbsyemoe aneKTpoo6opy.u,osaHV|e ABNAETCSH OCHOBHOW NPUYUHOWN
INNIEKTPUHECKNX MNOXKapoB.

3HaKM OonacHoOCTM

BO3MO>XHbl€ UCTOYHUKHM

JNeKTpuyeckune LWHypbl MOryT
Bbl3BaTb OMACHOCTb aBapuUNHOro
OTKJIlOYEeHUS.

MN3HOLWEeHHbIe WHYPbI NUTaHWS
npencTaBfsSOT ONAaCHOCTb.
MNeperpy3ka 371eKTpN4Yecknx po3eTok.
MNoBpexxaeHune LWHYpPOB NyTeM
HacCTynaeHns NN Haesfda Ha HUX nan
pa3MeLleHNs Ha WHYypaxX TaXesblX
npeamMeToB

HenpaBunbHaa Mmoaudpunkaumsa
3NEeKTPNYECKMX BUJIOK.

MNeperpes obopynoBaHns BCeACTBUE
OTCYTCTBMS [OCTAaTOYHON
BEHTUAALMN.

MoBpexxAeHHble 31eKTpuyeckne
pO3eTKMu.

OTKpbITble NpOBOAA.

PaboTa B6M3M NCTOYHNKOB MUTaHUA.
Hun3Ko BucsLwme nnm nagawowme
BO34YLLHbIE NEKTPNYECKME INHUN.
KanaHune Boabl Ha o6opyaoBaHue nog
Hanps>KeHneM.

3Hakun 6e3onacHOCTM MHGOPMUPYIOT Ntoaen 06 onacHOCTAX. Ba)KHO pacnonoXXnTb nX
cooTBeTCTBYOWMM 06pa3om, 4Tobbl nmua, paboTatowime B 30He 0NACHOCTU, MOIJ/n
NPUHSATb Haasexallme Mepbl NPeaoCTOPOXXHOCTU. OHUN A0/IKHbI HAXOANTLCS B
BUAVMbIX MECTax U coAep>XaTb MaKCMMaJIbHO BO3MOXXHYIO MHGopMaL Mo 06
NCTOYHUKE U CBOWNCTBAX OMNACHOCTU. B cnyvyae nHungeHTa 3Ta nHpopMaLms MoXKeT

ObITb LLEeHHON NHpopMaunen.

MpuMepbl TaKMX 3HAKOB BKJIOYAIOT:

DANGER

Eonidild

¥ Y . Y
DAMGER
DANGER kﬂF DEATH )
400 VOLTS e
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DTUKETKM C npeaynpexaneHueM
O Hanps>XeHuu

CAUTION
Risk of
eleclric

shock

MpeapynpexpeHue o
Nopa>keHUMn 3J1IeKTPUYeCKum
TOKOM

CAUTION
Overhead
cables

MpeaynpexapeHue o
3arny6seHHbIx Kabenax

CUMBOA 3J1eKTPUYecKoro
Hanps>eHus

/N

CAUTION
High
vollage

MpepynpexaeHue o
BbICOKOM Hanpsi>XeHuu

CAUTION
Mains
voltage

MpepynpexaeHue o
CeTeBOM Hanpsi>XeHuu

3neKpr|eCKue no>xaphbl

MNpeaynpexpeHue o6
OnacHOCTU CMepTH oT
aneKTpuyecTsa

CAUTION
Overhead
cables

MpepynpexpeHue o
BO3AYLUHbIX 3JIEKTPUYECKUX
kabensax

HIGH VOLTAGE
DO NOT ENTER

3HakK «OnacHo! He BxoauTb»

BbiknioyaTb, Korga He
ncnosb3yeTcsa

CAUTION
Live
wires

MpepynpexaeHue o nposoaax
nopa Hanpsi>xeHuem

DA.HG EH |tolate belere

remaving cover

MpepynpexaeHue
«N3onupynTe nepep CHATUEM
KPbILLUKU»

DNEeKTPUYECTBO ABNSAETCSA OAHOWN N3 Hanbonee pacnpoCTPaHEHHbIX NPUYNH MoXXapa.
DNEKTPUYECKUN TOK N XUMUYECKAa peaKLUs OrHS SBASIOTCA MeTo4aMuy nepeaaydn
3HEeprumn; B To BpeMs KaK 3/1IeKTPUYECTBO BKJIIOYAET ABMXKEHME OTpuLaTeNbHO
3apPSXKEHHbIX 3JIEKTPOHOB, MJIaMsa COCTOUT U3 pacCenBaHUS KaK MOJIOXKUTENbHbIX, TaK
N OTpMUATENbHbIX MOHOB. TakMM 06pa3oM, HanpumMep, HencnpaBHaa NPOBOAKa MOXeT
BbI3BaTb 0bpa3oBaHMe Oyrn U UCKPEHNE, KOTOPbIE MOrYT JIErko NPeBPaTUTLCS B
nnams, ecan NpPUCYTCTBYIOT YC/IOBUSA OJ1S BOSHUKHOBEHUS MoXKapa, Takne Kak
Kucnopoad, Tensao nnum nobon BUa Tonamea.

NCcToYHnKamMun nutaHnsa, HenocpeacTBeHHO CBA3aHHbLIMU C 3JIEKTPUYECKNMN
no>xapamm, mMoryT ObITb N0ObIE U3 cneayrwnx:

HencnpasHasa npoBoaka.
MNeperpy>XeHHble YCTPONCTBA.
KopoTKoe 3aMblKaHue.
MoBpexxaeHune LWHypa NMTaHnA.
MNeperpy>XXeHHble 31eKTPNYEeCcKne po3eTKU.

HenpaBnnbHO YCTaHOBIEHHbIE OCBETUTENbHbIE MPUBOPHI.
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YacTb Mep No NnpefoTBpPaLLEHMIO JIEKTPNYECKOrO NoxXKapa BKAoYaeT B cebs
npasuabHbIN Nogbop pasmMepa, UCMOJIb30BaHUE U 0OCYyXNUBaHME SNEKTPUHECKON
CUCTEMbI, 04HAKO OMacHOCTU MOryT BO3HUKHYTb HE3aBUCMMO OT 3TOrO,
COOTBETCTBEHHO, Heobxoanmo obecnevynTb Han4me CpecTB NOXKAPOTYLLUEHUS.
OrHeTywnTenn ABNAOTCA Hanbonee HafeXXHbIM CPeACTBOM MOXKAPOTYLWEHUSA, 0AHAKO
HeobX04MMO NCMOJIb30BaTb COOTBETCTBYIOWMNN OrHETYLINTE b, MHAYe caM
ONHeTYLNTENIb MOXKET OKa3aTbCA HEI(PPEKTUBHbLIM.

Knaccbl orHeTyLInTeNen no permoHam:

CLUA EBpona BenukobputaHua ABcTpanusa/Asusa TonnMBO/MCTOYHUK Tenna
Knacc A Knacc A Knacc A Knacc A ObblYHbIE TOploYMe BellecTBa
Knacc B Knacc B Knacc B JlerkoBocnjaMeHsoLwmecs XnaKocTn
Knacc B
Knacc C Knacc C Knacc C JlerkoBocnsiameHsoLWwmecs rasbl
Knacc C be3 knaccudumkaunm bes knaccudpunkaumm Knacc E SnekTpoobopynoBaHune
Knacc D Knacc D Knacc D Knacc D [optovne meTannbl
Knacc K Knacc F Knacc F Knacc F KYXOHHBIN Knacc (KyJIMHAapHOe Macsio Uan Xup)

dneKTpuyeckme noxapsl cefyeT TYLWWNTb HEMPOBOAALLMM BELLECTBOM, B OT/INYME OT
BOAbl UU MeHbI, COAEPXKALLMXCA B OrHEeTywmnTenax knacca A. Npun nonbiTKe TyweHns
3/IEKTPUNYECKOr0o NoXKapa BOAOW UIN NHON XXNOKOCTbIO, CYLLEeCTBYeT BbICOKUN PUCK
NOpa>KeHns 3N1eKTPUYEeCKUM TOKOM, MOCKOJIbKY BOZa NPOBOAUT TOK. B
orHeTywmnTensax knacca C ncnonbsyerca pochaT MOHOAMMOHUSA, XJI0PUL Kannsa nnu
bukapboHaT Kanuns, KOTopble He MPOBOAAT 3J1eKTPNYeCcTBO. IpyrnuMm BapmaHTOM
ABNAETCA OrHeTywmnTeNb Knacca C, KOTOpbIM COAepXXUT yrinekncaoln ras (CO2). CO2
OTJINYHO NOAXOAUT OS1A TYLUEHUS NOXKAapPOB, MOCKOJIbKY OH yAanAaeT UCTOYHUK
KNUC/IOpO4a U3 OrHA, @ TakXXe yMeHbLUaeT Ten0Ty OrHs, NOCKOJIbKY NOCTyNnatoLWwmnin mn3
orHeTywmntensa CO2 aBnsaeTca X0N04HbIM.

NMpodunakruka

MpocdunnakTuka asnsetca Hanbonee acpHeKTUBHONM MepOon 19 CHUXKEHUSA PUCKaA.
HekoTopble U3 Taknx NpeBeHTUBHbIX Mep, KOTOPbI€ MOryT BbiITb NPUHATLI INLLAMMU,
BbINMOJIHAIOLLMMUN NNaHUPOBaHMe, Npu paboTe C 3N1eKTPU4eCTBOM, BKJHOYAIOT:

e Hnkoraga He nogknyanTe npmbopbl C HOMUHaNbHLIM Hanps>XeHnem 230 B
K 3/1eKTpuydeckon posetke 115 B.



e Pa3mellanTe BCe laMMbl HA POBHOW MOBEPXHOCTU U BAAN OT NpeaMeToB,
KOTOpble MOryT 3aropeTbCs.

e icnonb3ynTte Namnbl HakKasMBaHUA, COOTBETCTBYIOLLME HOMUHAJIbHON MOLLHOCTM
OCBETUTENbHbLIX MPMBOpPOB.

e He neperpy>xanTe 3/IeKTPUYHECKYIO PO3ETKY, MOAKJIHOHYNB HECKOJIbKO YCTPONCTB K
OLHOWN po3eTKe C NoMoLbio 1toboro ycTponcTaa.

e He nepranTe aneKTpuyeckme LWHYpbl N HE TAHUTE 3a HUX.

e ECnn po3eTKa uau BblkJlo4aTelb HarpeBalTCs, OTKAOYUTE Lenb N Bbi30BUTE
3NeKTpUKa 19 NPOBEPKN CUCTEMBI.

e CriegynTe NMHCTPYKUUSAM MPON3BOANTENSA NO NMOAKIIIOYEHUIO YCTPONCTBA K
3/IeKTPNYECKOW po3eTKe.

e VI36erante Ncnosb3oBaHUSA yOJaNHUTENEN NMo4 KOBpaMu Uan Yepes ABepHble
NpoeMbl.

e He nogknto4anTe WHYpP CTAaporo 3J1IeKTPUYeCKOro yCTPONCTBa K HOBOMY LLUHYPY.

e 3aMEHNTE U OTPEMOHTUPYNTE U3HOLLUEHHbIE NN OCNabneHHble WHYPbI Ha BCEX
3NIEKTPUYECKNX YCTPOMNCTBAX.

e XpaHuTe BCe anekTponpubopbl BAaN OT BOAbI.

e [1pn obHapy>XeHNN NoBpEXAEHNI BO3AYLHbIX Kabenen, Hapy>XHbIX NaHesbHbIX
KOpObOK nnn gepeBbeB, CONPUKACAIOLWLMXCHA C BbICOKOBOJSIbTHLIMU JIMHUAMMU,
obpaTuTech B yrnpaBJsieHUe 31eKTPoCcHabxxeHus.

e [epen npoBeneHnem NobbiXx paboT, CBA3aHHbLIX C BbIEMKOW FPYHTA, U3y4nTte
APXUTEKTYPHbIE YepTexxn n/mnn obpaTnTecb B 3/1IeKTPOTEXHNYECKNE CNYKObI.

e ObpallanTe BHMMaHMe Ha BCe npeaynpexgatowme 3Hakm, yKasbiBatowme Ha
OMACHOCTb NOPaXXEeHUSA INEKTPUYECKNM TOKOM.

e YbeaunTech, 4TO OrHeTyWmnTe b YCTAHOBJIEH B MeCTaX C MOBbILLEHHON
BEPOSATHOCTbIO BO3HUKHOBEHWUS OMaCHOCTW.

e [pun paboTe ¢ anekTpoobopynoBaHneM BCcerga HageBanTe 3alUUTHYIO
3KUMNPOBKY.

YnpaBJsieHue 3HepronotpedseHuem

BONbLWMHCTBO F'YMaHNTAPHbIX BMeLWaTeNnbCTB — U 0COBEHHO TeXx, KOTopble
OCYLLECTBASATCA BO BpeMs 4Ype3BblHalHbIX CUTYyaLUWUN — OCYLLECTBASAKTCS B
OTAANIEHHbIX NN HAaXOOAWMXCA NoA yrpo3om coobuiecTtBax € HU3KOM AOCTYMNHOCTbIO
WU/Vnun orpaHN4YeHHON HaOeXXHOCTbIO a/IeKTpmYeckon cetu obuiero nonb3oBaHnd. Ong
obecneyeHmnsa paboTbl NOMELWEHNS TYMaHNTAPHbIX OpraHn3aumni 4acTo oCHallaloTCA
Mo MeHbLUEen Mepe 0AHUM HEe3aBUCUMbIM NCTOYHUKOM NMTaHus, nnbo B KayecTBe
pe3epBHOro Ha cny4van cbosa B ceTu, 1Mbo B Ka4eCcTBe OCHOBHOrro cnocoba
NMPOW3BOACTBA 3/IEKTPOIHEPrUN. HE3aBUCUMbIE NCTOYHUKU NUTAHUS



BKJIOYAIOT aKKYMynsiTOpHble BaTapen, reHepaTopbl U CONTHEYHO-3/IEKTPUYECKOE
obopynoBaHue.

NMpuobpeTeHne, yCTaHOBKA M 3KCMayaTauma Takoro obopynosaHusa TpedytoT
3HAYNTESIbHbIX NHBECTULIMIA, KOTOPbIE MOXXHO COKPaTUTb 3a CYET NPaBUIbLHOIO
BblOOpa pa3mepa 1 yrnpaBsieHNs SHepPreTu4eckom noTpebHoOCTbI0. DNEKTPOIHEPTrNg
CTOUT HeOeweBo, N 3KCMJlyaTauns reHepaTopa MOXXeT CTaTb AOBOJIbHO AOPOrOW.
MPpon3BOACTBO SHEPIrUN TaK>Xe OKa3blBaeT BO3AENCTBME Ha OKPYXKaIOLLLYIO cpeny n
MOXXeT HaHeCcTu yuwepb BocnpusaTuio opraHnsauynn.

HYacTo MOXKHO COKpaTUTb noTpebneHne anekTposaHeprum 6e3 yxyalweHna KkavyecTsa
obcny>XnBaHMsa nyTeM yaydleHUs ynpasieHns sHepronoTpebneHmem,
CoCpenoTo4eHMs BHUMaHUA Ha CHUXXEeHUN noTpebHocTen 1 Bbibope noaxoasaiuiero
nocTaBLLMKA.

e YnpaBJsieHue 3HepreTu4eckom noTpedbHocTbIo: MUHMMK3NPYIATE NoTpebneHne
3Heprun nNpu 3Tom 6e3 CHMXeHNs KavyecTBa obcnyxmBaHua 1 nlberante
HEHY>XHOro rnoTpebieHns sHeprun.

e YnpaBneHue 3HeprocHab>xeHuem: BoibrpaliTe Hannyylme OCHOBHbIE U
pe3epBHble UCTOYHUKN MUTAHUSA B COOTBETCTBUWN C CUTYyaLWeEN, NpaBubHO
nonobpaHHble Mo pa3Mepy, 4Tobbl ONTUMN3NPOBATL MHBECTULIMN U
3KCMNJlyaTalNOHHbIE pacxoabl.

Ina ynpaBfieHns Kak NoTPebHOCTbIO, Tak U CHab)xeHneM TpebyeTcs Hagsexallas
JVNAarHOCTUKa, 4TOobbl MOHATL MNOTPEOHOCTb YCTAHOBKM B MOLLHOCTU U 3Heprun. Ha
KaXk[loM 3Tare rnpoLecca yrnpassieHns sHepronoTpebieHnemMm HeobxoaMmMo NpoBOANTb
HenpepbIBHYIO AMAarHOCTUKY, raBHbIM 06pa30M, BbINMOJIHATL cleayolme 1encTBUs:

e PaccuntaTtb 06Wyt0 MOTPEBHOCTL B SHEPTUM N MOLLHOCTU MJaHnpyemon paboyen
cpenbl 1 cnocobcTBOBaTHL ONpeAesieHNI0 pa3Mepa NCTOYHUKOB NMUTAHUSA
(reHepaToOp, CoONHEYHas naHenb UIn LPyron).

e OnpepnennTb NpuUbOpbI N YCAYrK, HA KOTOPbIE NPUXOANTCA 3Ha4YMUTEesIbHasa 4acTb
obwmx noTpebHoCcTEN B SHEPTUN N MOLLLHOCTMU.

e [TOHATb BapMaun MOLLHOCTHbIX 1 SHEepreTnyecknx notpebHocTen B TeyeHmne
OHA 1 onpeaennTb MUKOBbIE MEPUOADI.

MonHaa OMarHoCcTMKa TakXKe MoXKeT OblTb Nosie3Ha AN1S Liesieil 0TYETHOCTU, ayAnNTOB
n/Vnn nccnenoBaHUn.
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AganTtnupoBaHoO Ha ocHoBe AgaHHbIx ACF

YnpaBJsieHue 3HepreTu4eckom noTpedbHoCTLIO

HopManbHO BOCMPMHMMaTb 3NEKTPUYECTBO KakK HeYTo camo cobol pasyMeroLleecs,
O[HAKO 3HEeprusa Bcerga MMeeT CBO LeHy. YTobbl yayylwnTb cnocob ncnosib30BaHns
3Heprun, nsberamte HeEHY>XHOro noTpebneHns n cBOANTE K MUHUMYMY HensbexHoe
notpebneHue 6e3 yxyaweHnsa Ka4ectsa obcnyxmBaHusa. Bcerpa BakHO AymaThb C
TOYKM 3peHunsa 0bCnyXmMBaHUSA, a He YCTPONCTB, N NblTaTbCA HaNnTU Hanbonee

3P PEeKTNBHbIE peLlleHns AN1s BbiNoJHEHUSA TpebyeMoro ob6cnyXnBaHus.

TpeboBaHusa k 06cnyxxuBaHmio: TpebyeTcs npoxsagHasa paboyas cpefa, 6€3 KOHANLMOHMPOBaAHUS BO34yXa.

Mpumep: BeinonHeHue TpeboBaHuit K ycnyram: MogymainTe o Boibope NoMeLLeHMsi C HaMMEeHbLUE BEPOSITHOCTBIO Harpesa, nosecbTe
6enble WTopbl, KOTOPbLIE MO3BONAIOT CBETY NPOHNKATb BHYTPb, HO YMEHbLUAKT TEMJ10, yBeNNYbTE U30/SLUI0 B MOMELLEHUN, A
3aTeM YCTaHOBUTE KOHAULMOHEp.

C noMoLbio ANarHOCTUKN SHEepPrun:

e Onpepenute ycayru ¢ BbiCOKUM BO3A,eMCTBUEM, 4TOObl MOHATL, Kakune
YyCJIyr OKa3blBalOT 3HA4YUTENbHOE BNAHME Ha dHepronoTpebieHne n Korga
HaCTyMaloT NMKOBbLIE MEPUOabI.

e 3yuute noteHuMasbHble afibTepHaTUBbl — paboyne NHCTPYMEHTHI,
XONIOANTIBHUKN 1 OCBELLLEeHNE SBASIOTCSA 04eBUAHbIMU NoTpebutenamm
3/1IEKTPO3IHEPIr N N UX TPYAHO nlbexaTb. [lpyrve notpebutenn aHeprum
npegnaratoT Apyrme BO3MOXXHOCTU, HanpuMmep, BOAOHAarpesaTesn u NAnTbl.
PaccMOTpuTe BO3MOXKHbIE peLleHNs B COOTBETCTBUN C TEXHUKO-IKOHOMUYECKUM



060CHOBaHMEM 1N NepBOHa4YasIbHOWM CTOMMOCTbIO, MOTPEBNEHNEM SHEPT N U
3KCMJayaTauMoHHbIMWN pacxof4aMu, a TakKXXe KayeCcTBOM 06Cny>XmnBaHuUS.
CHM)XeHue noTepb, NOBbILLEHUE NPOU3BOAUTENIbHOCTM 3a cHeT Bbibopa
3(pheKTMBHbBIX N NpaBUJIbHO NoA0bpaHHbIX NPNOOPOB B COOTBETCTBUN C
Ha3Ha4YeHWeM N KOJIM4eCTBOM MNoJib30BaTesiIeNn, a TakXe 3a cYeT ux
NCNOJIb30BaHMA TakuM obpa3oM, 4TOOblI MaKCMMaJsIbHO MOBbLICUTb UX
MPOn3BOANTENIbHOCTb, HANPUMeEpP, 04NCTKa U 0bcny>XxmBaHmne obopynoBaHUA 1
nprnbopoB ANA NOBbILWLEHUSA NX IPPEKTUBHOCTMU.

CokpaTuTe HeHY>XHOe MCNOoJIb30BaHMUe, BbiKJIlo4asa n oTcoeanHas npmbopsl,
Korfa OHW He ucnonb3yrTcsa. MoxeT noTpeboBaTbCA BbiBELWIMBAHME MNJ1AKaTOB
NN NNCTOBOK C HAaNOMWHAHMEM MOJ1b30BaTENSAM.

OnNTMMU3NpPYHUTE 3HepronoTpebsieHne Cc TeHeHMeM BpeMeHHm, onpenenss
NMNKOBbIE Mepnoabl U, MO BO3MOXXHOCTU, n3berante nam oTknagbiBanTe
ncnosib3oBaHue Hambosiee MOLWHbLIX NPUHOPOB BO BpeEMS NMNKOB UM Npu paboTe
OT aKKYMYNATOPHbIX BaTapen/ConHeYHbIX pe3epBHbIX cuctem. OTMeTbTe
MOLLHblIe NpNBOpPbI, NCMOJ/Ib30BaHNE KOTOPbIX MOXXET OblTb OTJIOXKEHO, HanpuMep,
05 BbINOJIHEHUSA HECIOXKHbIX UM HECPOYHbIX 3a4a4, N BblOensanTe oToeNbHO Te,
KOTOpble UCNOJIb3YyoTCA ans paboTbl, 6e30MacHOCTN U KOMMYHUKaLNNA.

YnpaBneHue sHeprocHab>xeHmem

MpaBubHbIN BbIBOP OCHOBHOIMO U Pe3epPBHON0 NCTOYHMKA NMUTaHNA OKaXkeT 6osbLuoe
B/INSAHNE HE TOJIbKO Ha SKOHOMUIO 3aTpaT, HO U Ha ONTUMU3ALUIO
3HepronoTpebneHuns. BoibpaHHaa kKoMbnHaumna fonxHa bbiTb cnocobHa:

Obecne4ynmBaTb OOCTATOYHYO MOLHOCTb OJ19 YCTAaHOBKM.

10 BO3MOXHOCTU, rapaHTUPOBaTb AOCTYMHOCTb 3JIEKTPOSIHEpPruu B 3a4aHuuv 24/7.
Obecne4ynBaTb MMHUMaAIbHOE Ka4yeCTBO (OrpaHU4YeHHOEe NageHne Hanps>KeHns
nnu konebaHmsa 4acToThl).

MWHMMM3NpoBaTb 3aTpaThl.

ObecnevymnBaTb 6e30MacHyto paboTy 1 aKCMyaTaumio.

MaKCMManbHO CHUXXaTb BO34ENCTBME Ha MECTHYIO OKpPY>KaloLlylo cpeay, B TOM
yucne ymeHblWaTb 3aabiMieHne, Bubpauuto, LWyMm B HOYHOE Bpems, obecneynTsb
XopoLune ycnoBmsa ons XusHu v paboTbl, a Takxe cnocobcTBoBaTh
npenoTBpaLLEHNIO KOHPJIMKTOB MeXay cocensaMu.

MunHummnsnposaTb rnobanbHoe BO3LENCTBME Ha OKPYXKAIOLLYIO cpeny.

PelwleHne o Tune oCHOBHOIO 3J'IeKTpOCHa6)KeHVIFI 6y)1eT 3aBnceTb B OCHOBHOM OT TOroO,
noaoKO4YeHO J1n 30aHne K 3J'IeKTpVI‘-IeCKOI7I ceTn obuiero nonb3oBaHuA. MogknovyeHne
K 3J'IeKTpVI'~|eCKOVI ceTn obLlero Nosb30BaHMA CHMTAETCA ONTUMasbHbIM TaM, rae 3To
BO3MO>XHO, N OOJIXKHO NCMOJIb30BaTbCA B NeEPBYIO o4epedb, No Mepe AO0OCTYMNHOCTWN.



Ecnu anekTpuyeckas ceTb OTCYTCTBYET WIN HEHAOEXHa, TO C/iefyeT pacCMOTpPeTb
reHepaTop.

Pe3epBHbIN UCTOYHUK MNTAHUSA UK reHepaTop MoryT obsizaTesibHO NOHaaobuThbes,
€C/In CeTb NoaBep)XeHa PUCKY nepeboeB B Nogayve 3/1IeKTPO3HEPrun nnm Koraa
pe3epBHas aN1eKTpMnYecKasa cuctemMa TpebyeTcs B Ka4yecTBe Ba>kKHOW Mepbl
be3onacHoCTM.

CyLLecTByeT HECKOJIbKO BapMaHTOB PE3ePBHOM CUCTEMbI, BKJIIOYAS aKKYMYJISSTOPHbIE
H6aTapeun, CoONIHEYHbIE MAHENN U FreHepaTopbl MeHbLUEro pasmepa. CyLecTBYOT U
ApYyrve acrnekTbl, KOTOpble ClliefyeT y4nuTbiBaTb Npu Bbibope pe3epBHON CUCTEMBI, B
TOM YUCJIE TO, YTO U HACKOIbKO HaAEeXXHbIM SIBAISI€TCS OCHOBHOW UCTOYHUK SHEPTUN.
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MoKynKa reHepaTopa MoXXeT 060ANTUChL N HE OYEHb IOPOro, HO reHepaTopbl TpebyoT
TOMJINBA N TEXHNYECKOro 06CNy)XMBaAHUSA, @ 3KCMyaTaUuMOHHbIE pacxodbl MOryT 6biTb
J[LOBOJIbHO BbICOKMMU. V1 HA0BOPOT, aKKYMYyNATOPHbIE N COJIHEYHbIE CUCTEMbI TPebytoT
3HAYNTENIbHbIX UHBECTULNIA, HO By YT UMEeTb 04E€Hb HU3KME 3KCMJIyaTaLNOHHbIE
pacxonbl. Mpn BbIbOpe NCTOYHMKA NUTaHUA HEOOXOAMMO YYNTbIBATb HavYaslbHble U
3KCMJlyaTalUWOHHbIE 3aTpaThl.

PacyeTHble s3KcnayaTauMoOHHbIE pacxoabl:

MpepnaraemMbii pe3epBHbIA UCTOYHUK MepBoHayanbHan O6was ctouMmocTb Yepe3s 1 O6wana cTOMMOCTb Yepes 2
nuTaHus CTOMMOCTb rop, roga
FeHepaTop 2 KBA 600 € 14 600 € 28 800 €
AKKYMynaTopHas cuctema 4800 € 9300 € 13 900 €
CosiHeYHas naHenb
(nokpbiBaeT 30% 3HepreTMHecKmx 6500 € 9600 € 12 900 €
notpebHocTen)

OCHOBHOM, pe3epBHbIN UICTOYHUKU DHEPrunm U BO3MOXXHbIE
KOMOMHauum
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dneKTpuyeckana ceTb obwero nonb3o0BaHuA + reHeparTop

Bo MHOrmMx cay4yasix OCHOBHbIM MCTOYHMKOM 3J1IeKTPOCHabXXeHnA aBnseTcs
3/1IeKTPO3Heprusa, npenocrtaBiseMas MECTHON SHEPreTUYeCcKon KOMMNaHmnen.
Pe3epBHbI reHepaTop A0/KeH BbITb CNocobeH MoKpbiBaTb BCe NOTPeObHOCTH
YCTaQHOBKW B 3JIEKTPO3HEPruu, 3a ucknodeHmem npmbopos, 0603HaYEHHbIX Kak
HeoCcHoBHble. (CM. pa3sgen «YnpaBieHue sHepreTnyeckom NnoTpebHoCTbIo»).

Mpeunmywiectea HepocTtaTkmn

e KpaTKOBpeMEeHHble OTK/IO4EHNA UMEIOT MecTo U3-3a TOro, YTo reHepaTop Heobxoanmo

3anyckaTb Npu OTKJIIOYEHUN CeTun
e [lpocTOTa N HU3KaA

CTOMMOCTb
e Heobxoanmbl NBM n/vnn perynartop

e JlokanbHas [OCTYMNHOCTb
e Heobxognmo cHab>xeHne n 3anackl ToNaMBa

o bonee HMU3KMe nomexun
e Heob6xo4MMOCTb TEXHUYECKOr0 06CYyXKMBaHWS FreHepaTopa, fAake eCc/in OH UCMOob3yeTcsa

penko
PekoMeHayeTcsa ans

e 30aHWN, NOAKJIIOYEHHbIX K 3JIEKTPUYECKON ceTu obLiero nonb3oBaHUS C AANTESbHBLIMU HenpeanckasyeMbiMN OTKIKOHYEHUAMN
e 30aHWI NOAKIIIOYEHHOE K 3ﬂeKTpVI'-IeCKOVI ceTun obLLero Nosib3oBaHNs B YCNOBUAX yXyALIEeHNA CUTyauunm C 6e30nacHoOCTbIO
e 30aHWN, NOAKJIIOYEHHbIX K 3JIEKTPUYECKON ceTu obLiero nonb3oBaHUS 1 Nncnosab3yemblX B TeHeHne orpaHn4eHHOro nepuona

e icnonb3oBaHNA B KayecTee pe3epBHOro NCTOYHMKa 3Heprunm npu HeobxoamMocTun

Public Grid % —

Back-up Generator

leHepaTop + NeHepaTOp

B KOHMIypaLnmn «TOSIbKO FeHepPaTOpP» 3NEKTPO3Heprus obecnedynBaeTca AByMS Un
6osiee reHepaTopaMu. O UCMONb30BaHUSA ABYX FreHepaTopPOB:


https://log.logcluster.org/sites/default/files/2022-05/BC1.png

e Oba reHepaTopa MoryT 6bITb 160 NOEHTUYHLIMUK, NMBO CNOCOBHBbIMMK
NMPOU3BOANTb O4NHAKOBOE KOJINYECTBO SHEPrn, N MOTYT UCMOJIb30BaTbCA
B3aMMO3aMEHSEeMO N B COOTBETCTBUM C NOAPOOHBLIM NJIAHOM NCMOJIb30BaHUA.

e OOVH reHepaTop MOXET BbiTb MeHbLUEe APYroro U UCNoJIb30BaTbCA TOJIbKO B
KayecTBe pe3epBHOro. B cnyyae AByX reHepaToOpOB C Pa3/INyHbIM NUTAHUEM,
MEHbLUWUA reHepaTop He AO0JIKEH NN HE MOXXET MOKPbITb BCe NOTPebHOCTM B
3/1EKTPO3HEpPrum B pabovyemM KOHTEKCTE 1, BO3MOXHO, A0/IXKEH BbITb NOAKIIIOYEH
cneynasibHO AN NMUTAHNSA TOJIbKO OCHOBHbIX 35ieMeHTOoB (CM. pasgen
«YnpaBneHne sHepreTn4eckom noTpebHOCTLIO»).

Mpeunmywiectea HepocTtaTtkm

e BbicOoKne a3KkcnayaTaumMoHHbIe pacxoabl

e KpaTKOBpeMeHHOEe OTKJIIHYEHUE MPU NePEKIIIYeHUN reHepaTopos

e JlokasibHas [OCTYMNHOCTb e TpebyeTcsa UBI n/unn perynatop
e OrpaHuyeHHble NepBoHavabHble 3aTpaThl e [MoTpebHOCTb B MOCTaBKax M 3amacax TonamBa
e /I3BeCTHaa TexHosorns e OrpaHnyeHHas HaleXXHOCTb U YacToe TexHuyeckoe obcyxnBaHme

o TpebyeTCcs MHOIO BpeMeHM Ha yrnpasjeHne

o [TOCTOAHHBIN WYM 1 HeobX0AMMOCTb TEXHNYECKOTO O6CJ1y>KVIBaHI/Iﬂ

PekoMmeHpyeTcsa ans

. V|3OJ'II/IpOBaHHbIX 30aHUIA C BbICOKMMU JHepreTn4eCKknmMin FIOTpe6HOCTF|MI/I

o /1301MpOBaHHbIX 34aHWN, UCMOJIb3yEMbIX B TE@YEHNEe OrpaHNY4eHHOr0 BpeMeHM

e icnonb3oBaHNA B KayecTee pe3epBHOro NCTOYHWKa 3Heprunm npun HeobxoaMMocTun

Main Generator

Back-up Generator
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dneKTpuYeckana ceTb + aKKyMyNATOpPHble OaTapeum

B maHHOM KOHUrypaunm oCHOBHbIM UCTOYHUKOM MUTAHNA ABIAETCSA
3J/IeKTPOIHEPruMs, NocTaBgeMas MECTHOMN SHEPreTUYECKON KOMMNaHNeEN, B TO BpeEMS
KaK pe3epBHbIM UCTOYHMKOM ABNSETCS aKKyMYNsaTOpHasa cCucTtemMa, Kotopas
obecneymBaeT orpaHNYEHHYD aBTOHOMHOCTb YCTAaHOBKW B C/lyHae OTKJIIOYEHUS.

NMpeunmywectea HepocTtaTtkm

e 3aBUCUT OT I/IEKTPUYECKON CETU

e JnekTpocHabxxeHune 24/7 6e3 nepeboes

Y MUKPOOTKJIOHEHUI e MecTHble 3aKynKn 1 TeXHNYecKkoe obcnyxmBaHve He BCcerga BO3MOXHbI
* BbiCcOKasi HAAEXHOCTb o TpebyeTca akKyMynaTOpPHOE oTAeneHne
 BblCOKOE Ka4eCTBO 3/1eKTPO3Heprim e Bosee BbiCOKas HavyaslbHasi CTOMMOCTb, YeM Y reHepaTopa
o Jlerko 0o6aBnsTh CONHEYHYIO SHEPruio o Pe3epBHbIN reHepaTop No-NpeXHeMy MOXXeT BbITb Heobxoamm
e bosiee HM3KUe Nomexu e OrpaHuy4eHHbIN CPOK CNYXObl aKKyMyIaTOpPHbIX 6baTapewn (0T 2 Ao 5 net) n

BO3MOXXHOE BO3AENCTBME yTuan3auuy 6aTapein Ha OKpy>KaloLLyto cpesy
PekoMmeHpyeTcsa Ans

e 34aHNA, NOAKIIOYEHHbIX K 3J'IeKTpVI‘-|9CKOI7I ceTn obLLero nosb3oBaHUSA C KOPOTKNUMWU N H4aCTbIMN OTKJIIOYEHNAMU
e 30aHWIA, NOAKIIIOYEHHbIX K 3J'IeKTpI/|‘-IecKOIh ceTun obLLero nosib30BaHUSA C HOYHbIMU OTKJTIOYEHUSIMU

e [epBbIN War K YCTaHOBKE COJTHEYHOW CUCTEMDbI

Inverter - charger
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Public Grid F

L d

FeHepaTop + aKKyMyNnsaTOpHble DaTapeu

B naHHOW KOHMpUrypaunm oCHOBHbIM UCTOYHUKOM NMUTAHNSA ABNSETCA reHepaTop,
KOTOpbIn obecneymBaeT 3/IEKTPOIHEPIr U0 B HaCbl NUNK. Pe3epBHbIN UCTOYHUK MUTAHUS
— 3TO aKKYMyJIATOpPHaa cucTemMa, KoTopas HakarnJnBaeT 3JIEKTPO3HEPrmio BO BpemMs
paboTbl reHepaTopa 1 obecneymBaeT NUTaHUE YCTAHOBKWM B YaCbl HU3KOrrO
notpebneHus.
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MpeumyLwiecTBa HepocTtaTkmn

e MoTpebHOCTb B NOCTaBKax 1 3amnacax Tonamea
e JnekTpocHabxxeHune 24/7 6e3 nepeboes

nnn MVIKpOOTKJ'IIO‘-IeHVII7I
o MMHUManbHas CyTo4YHasa NMPOAOSIKUTESIbHOCTb pa6OTbI reHepaTtopa ona

noA3apsaKn akKyMyaTOpHbIX BaTapei

OTCcyTCTBME NOMEX B YaCbl HA3KOIO

notpebneHuns
e MecCTHbIe 3aKynKu 1 TeXHn4Yeckoe obcnyxmnBaHne MoryT 6biITb HEBO3MOXKHbI

Xopoluee KavyecTBO 3/IEKTPO3IHEPT U
e TpebyeTcs akKyMynsTOPHOE OTAeNeHe

MoBblIEeHNEe HaLeXHOCTW N CPOKa CNy>KObl

reHepaTtopa o bosiee BbicOKas nepBoHa4YasibHasA CTOMMOCTb, HEM TOJIbKO FreHepaTop

e Pe3epBHbI reHepaTop Mo-MpeXxHeMy MoXXeT 6biTb Heobxoanm

Bonblue rmbkocTu B 3HepronoTpebaeHnmn

e OrpaHuyeHHbIN CPok cnyxbbl baTapen (0T 2 oo 5 neT) n BO3MOXHOE
BO3JeNCTBMNE yTuansauum 6aTapen Ha OKpy>KatoLlyo cpeay

e Jlerko fo6aBAATb CONHEYHYIO SHEPr IO

PekoMmeHnpyeTcs ans

M3011MpoBaHHbIX OPNCOB NN XKUJbIX KOMMJIEKCOB

I'Iepan?l war K yCTaHOBKe COJIHEYHOW CUCTEMbI

Inverter - charger

L >

—+

Batteries

Main Generator

dneKkTpuyeckas cetb obuwiero nonbsosauusa UJIN reHepatop + cosiHe4YHas
naHenb

B maHHOM KOHMUrypauum sanekTpru4ectTso obecne4ynBaeTcss OCHOBHbIM UCTOYHUKOM —
3/IEKTPUYECKOWN CETbIO NN FEHEPATOPOM — B YacChbl MUK N COJTHEYHOW CUCTEMON B
TeyeHune AHA. AKKYMYNAaTOPHas CUCTEMA aKKYMYJIMPYET 3/IEKTPUYECTBO OT BCEX
NCTOYHUKOB 1 obecneymBaeT YCTaHOBKY NMUTAHNEM, KOT1a OHU BbIKJIIOYEHbI.

Mpeunmywiectea HepocTtaTkm
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e MoxxeT noTpeboBaTbCsA HEKOTOPOE BPEMS A1 YCTAaHOBKU

e Te e, YTO 1 Y KOH(MIypaLmmn «3neKkTpuyeckas

ceTb/reHepaTop + akKyMynsTopHast 6aTapeﬂ» e MecTHble 3aKyMnKn 1 TexHn4yeckoe O6CJ'Iy>KI/IBaHI/Ie MoryT

6bITb HEBO3MOXXHbI

Bonee HU3KMe nomexun

o TpebyeTcs akkyMynsiTopHoe oTaeneHve n bonbluas
OTKPbITas MNOBEPXHOCTb

DKOHOMMSA TOMNNMBA, Hanny4dulee COOTHOoWeHne 3aTpaT n
3(ppeKTnBHOCTN B ,EI,OJ'IFOCpO‘-IHOIZ nepcnekTuee onsa

N30/MPOBAHHOMO 3AAHNS e Bblicokas nepBoHa4vasbHass CTOUMOCTb

o OrpaHuYeHHbI Cpok cny>bbl 6aTapen (0T 2 0o 5 net) n
BO3MOXXHOE BO34eNCTBUe yTuansaumm batapen Ha
OKpYy>KaloLyto cpeny

O4eHb HaZeXHbl pe3epBHbIA UCTOYHUK NUTaHUA

PekoMmeHpyeTcs ans

M30nnpoBaHHbIX FOCTEBLIX AOMOB

V|30ﬂVIpOBaHHbIX 30aHUNA C OrpaHN4YeHHbIMU 3HEpPreTn4eCcKnMmn FIOTpe6HOCTF|MI/I

M30/1MpoBaHHbIX 30aHNIA B palioHe, rae cHab)KeHne TOMJIMBOM SIBASIETCA 04YEeHb 3aTPYAHUTENbHBIM U/UN 04EHb AOPOrUM

30aHus, roe KOHTeKCT 6e3onacHoCTH Tpe6yeT BbICOKO HaeXHOro n noJIHOCTbO aBTOHOMHOIO pe3epBHONo UCTOYHUKa NMUTaHNA,
HanpumnMmep, MeCTa C BO3MO>XXHbIMU Tpe6OBaHI/IF|MI/I K nepexony B cnAwmnn pexunm.
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Public Grid Invarter = charger
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- - Solar

regulator
Batteries

Or

Main Generator

PV modules

[eHepaTOpHbIe CUCTEeMbl

feHepaTop NpeacTtasnseTt cobon kombuHauuo aBuraTens (NepBMYHOro asuratens),
KOTOPbIN NPON3BOAUT MEXAHUYECKYIO SHEPI U0 N3 TOMJINBA, U SNIEKTPUYECKOr0
reHepaTopa (anbTepHaTopa), KOTopbIn Npeobpa3yeT MeXaHUYECKYIO SHEPIrUto B
3/IEKTPNYECTBO. DTN ABE YaCTU MOHTUPYIOTCHA BMecTe, obpasys eanHyo egnHuLy
obopynoBaHuS.

MexaHn4yeckmne reHepaTopbl Kak UCTOYHUK SHEPT N LUMPOKO PacnpoCTPaHEeHbl B
rymMmaHUTapHOM CEKTOope, 3a UCKJIIDYEHUEM d1EeKTpU4ecKon cetum obero
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MoJib30BaHUS, rNaBHbIM 06pa3oM MOTOMY, YTO OHU OObIYHO MMEIOTCHA B HANNYUN W
MOryT ObITb NpnobpeTeHbl N YCTAaHOBJIEHbI OTHOCUTENIbHO BbLICTPO NOYTU
MoBCEMECTHO. [eHepaTopbl MOCTPOEHbLI HA OCHOBE XOPOLLUO N3BECTHOW TEXHOJIOM NN,
MpPW 3TOM BO MHOMMX CJ/ly4asix He COCTaBUT Tpyda HaWTU XOpoLUero TEXHNYECKOro
creuvianncTa Ansa YCTaHOBKW Takoro obopynoBaHusa. OgHaKo aKcnyaTauns
reHepaTopa ABNAETCS Aoporocrosuien, TpebyeT 4acToro n CI0XKHOro TEXHUYECKOro
obcny>XnBaHUs, a TakXe NOCTOSAHHOW NoA4ayn TonamBa. FeHepaTopbl TakXe MOryT
BbI3bIBaTb MHOI0 Npobnem, Taknx Kak Lwym, Bubpauns, 3arpsasHeHne n MHoroe

apyroe.
FeHepaTopbl Nofe3Hbl B OCHOBHOM B TPeX TUMax CUTyaunii:

e B KayecTBe OCHOBHOIMO MCTOYHUKA NNTAHUA, KOrga oTCcyTcTByeT obuiecTBeHHas
3/IeKTpUYeckKas ceTb WM Korga ceTb MMeeT O4eHb HU3KYIO HaOEeXHOCTb.

e B KayecTBe pe3epBHOro NCTOYHUKA NUTaHUSA, KOrga nHeecTmuumn B bonee
3(PPEKTUBHBIN NCTOYHUK NMUTAHNSA HEBO3MOXKXHbI: aBapunHas cuTyauus,
KpaTKOBPEMEHHas YCTaHOBKa U T. 4.

e B KayecTBe pe3epBHOro MCTOYHUKA NUTAHUA 019 30aHUNA C O4EeHb BbICOKUMU
NOTPeObHOCTAMMN B 3/IEKTPOIHEPrUM (B OCHOBHOM 34aHNIN, 060pyA0BaHHbIX
KOHOWULWMOHEPOM UMM dNEeKTpu4ecknmm oborpesatenamu).

e B KayecTBe pe3epBHOro NCTOYHUKA NMUTAHUA 4S9 YCTAaHOBOK, Mo 4ep>XXNBaOLWNX
X0JI040BYIO Lenb.

B niobom Oopyrom cnyyae cnegyeT npoBecTu 6osiee MosHyo OLEeHKY A8 OLEHKM
afbTepPHATMB reHepaTopy. Mpn pacCMOTPeHNN reHepaTopa B KayecTBe OCHOBHOIO
NN Pe3epBHOro NCTOYHMKA NUTAHNA He cneayeT HeOoOoLeHNUBaTbh BpeMS,
Heobxoammoe ans obpaleHns ¢ obopynoBaHMEM, a TaKXe BKOYaTb B broaxeT
NOAroTOBKY K €ro yCTaHOBKe.

XapaKTepUuCcTUuKHu

Hu>xe npneBefeHbl OCHOBHbIE XapaKTEPUCTUKIN, KOTOpbIE ceayeT yHYnTbiBaTb Npu
BblOOpe cooTBeTCTBYOWEro obopynoBaHUA ons yooBneTBoOpeHnsa notpebHocTen.

MoWHOCTb reHepaTopa

MepBoe, 4TO HEOO6XOAMMO OLLEHUTL NPW MOUCKE reHepaTopa, 3TO ero pasMep: Kakoe
KOJINYECTBO SHEPIUM OH MOXXET FreHepnpoBaTh?



Mpumep cTaHpapPTHOW 3TUKETKMN Ha CTOPOHE reHepaTopa
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HoMnHanbHas MOLHOCTb COOTBETCTBYET cTaHAapTy ISO-8528-1. Hanbonee
pacrnpoCcTpaHeHHbIMUN CTaHLapTaMnN ABNAOTCA:

HoMuHan reHepartopa HoMuHanbHasn
OrpaHu4yeHusi BpeMeHu paboThbl
cornacHo ISO Harpyska
HoMuHanbHan 3Ta MOLHOCTb AOCTYMHa B Te4EeHNEe HEOrPaHNYEHHOr 0 KOJIN4eCcTBa 4YacoB

PaccunTtaHa ons

OCHOBHasl MOLLLHOCTb . MCMOJIb30BaHMSA C NepeMeHHbIM Ko durumeHToM Harpysku. Meperpyska 10%
rnepeMeHHOWN Harpys3Ku
(PRP) BO3MOXXHa B Te4yeHue He 6osee 1 4aca Kaxgble 12 yacos, HO He 6onee 25 Yacos B rog.
MowHocTh STa MOLLHOCTb AOCTYMHa B TEYEHMNE HEOrPaHNYEHHOIO KOJIMYeCcTBa Yacos

. PaccunTtana ans
HenpepbIBHOW paboTbl . MCMOJIb30BaHMA C PUKCUPOBAHHBIM KO3(PPULMEHTOM Harpy3ku. Neperpyska He
MOCTOAHHOW Harpys3Ku

(COP) LlOMycKaeTcs.

3Ta MOLWHOCTb AOCTYMNHa TOJIbKO B Te4eHne 25 4acoB B rof C NepeMeHHbIM
Ko3(hhnumeHTOM Harpyskun. 80% 3TON MOLLHOCTW AOCTYMNHO B TevyeHne 200 4acos B
roa. MNeperpyska He fonyckaeTcs.

PesepBHas MowlHOCTL PaccunTaHa ons
(ESP) rnepeMeHHOW Harpys3Ku

TuUnbl HAarpy3Ku
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MNepeMeHHan Harpyska MocTosHHasA Harpys3ka

B GonbwIMHCTBE cny4yaeB Nnpu npuobpeTeHMn reHepaTopa akTyaJibHa TOJIbKO
HOMMHAJNbHAA OCHOBHaA MowHOCTb (PRP). NMpn npnobpeteHnn reHepaTtopa
npoBepbTe, yKasaHa I ero MoWHoCTb 6e3 CCbINIKN Ha CTaHAApPTU3MPOBaHHbLIN MeTo[,
OLleHKM HOMUHaa. Ecnn mogenb oLeHKU HOMUHAaNa He yKa3aHa,
MPOKOHCYIbTUPYNTECh C NPOM3BOAUTENIEM NN NONYHYUTE LOKYMEHTAUMIO OT
nponasLa.

MOLHOCTb MOXKET paccHuTbiBaTbCA B BaTTax (BT), knnoeaTtTtax (KBT), BosibT-amnepax
(BA) nnn knnosonbT-aMnepax (KBA). Ona acHoctu, 1 kBT = 1000 BT n 1 kBA = 1000
BA

HoMuHan B BaTTax yKa3blBaeT Ha peasibHy0 MOLWHOCTb (P); HOMWHanN B BOJIbT-
amnepax ykasblBaeT Ha ¢pUKCUpyeMyro MOLLHOCTb (S). lNpn nnaHUpoBaHNN
notpebneHnsa Heob6xoaMMo y4nUTbIBaTb TOJIbKO peasibHY MOWHOCTbL. PeasbHas
MOLLHOCTb — 3TO MOWHOCTb, (haKTU4YeCckn notpebnsemasa nam ncnosblyemas B Lenu
nepeMeHHOro Toka, 1, caefoBaTeslbHO, MMEHHO Ha ee OCHOBE pacCYUTbIBAOTCA
noTpebHOCTM B MOLLHOCTU 1 3HepronoTpebsieHne B paMKax AMarHOCTUYECKOMn
NpoOBEpPKMN.

Ecnn ykaszaHa To/IbKO mkcmpyemasa MOLWHOCTb (B KBA), MOXXHO OLLEHNTb peasibHYyo
MOLLHOCTb no cneaytowen obuwen popmyne:

P(BT) = S(BA) x 0,8

0,8 hmKCMpyemMon MOLLHOCTUN — OBLLEeNPUHATBIA KO PULMEHT peasbHON MOLWHOCTW.
DTOT NoKasaTesib MOXXET BapbMpPOBaTbLCA B 3aBUCMMOCTU OT MalUuHbI, HO 0,8 aBnseTcs
HaeXXHbIM CpegHUM 3Ha4YeHUeM.
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Mpwn BbibOpe reHepaTopa Heobxoanmo, 4Tobbl OH, KaKk MUHUMYM, obecneymBan
MOLLIHOCTb, PAaCCYMTaAHHYIO B X04e ANarHOCTUYeCKon oueHkn OQHaKo B KaYyecTBe Mep
NpPenoCTOPOXHOCTU cnefyeT 0bpaTuTb 0coboe BHMMaHUE Ha crepytoLlee:

He nytaunte KBT n KBA: NoTpebnsemMmas MOLWHOCTb YCTAHOBKUN 0ObI4YHO
paccymTbiBaeTCA B KBT, B TO BpeMs Kak MOLLHOCTb reHepaTopa 06bl4HO
paccyuTbiBaeTCca B KBA. B aToM cnydae pasgenunTte Ha 0,8 (mnmn pobasbTe 20%), 4TOObLI
npeobpa3oBaTb MOLWHOCTb YCTAaHOBKMN N3 KBT B KBA.

Ecnn npepnonaraemMasi noTpebHOCTb YCTAHOBKYM B 3Heprum coctaenseT 6380 BT, kak onpefenseTcsi pa3Mep reHepaTopa u
KaKoBa [0J1>KHa ObiTb MOLLLHOCTb B KBA?

MowWHOCTb reHepaTopa A0JIXKHa COCTaBAATb He MeHee 6,4 kBT PRP. 1na onpeneneHnsa KBA:

Mpumep:

6.4 / 0.8= 8kBA PRP

MNoTpebnsiemas mowHocTb 6380 BT TpebyeT Hannyma reHepaTopa MOLLHOCTbIO He MeHee 8 KBA.

CnepyeT yuntbiBaTbh bonee Hu3kune Kod3hpPuuneHTbl MOLLLHOCTU (CHMIXKEeHue
HOMMHAJNbHbIX 3HA4Y€HUMN): MOLLHOCTb, KOTOPYIO reHepaTop MoXXeT obecneynTsb,
YMEHbLLIAETCS C YBEJIMYEHMEM BbICOTbI HaJ YPOBHEM MOpPS U TeMnepaTypbl. Ha
cnepylowem rpadpmke rnokasaHbl Koppensunm akTOpoB OKp