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BBEOAEHUE

Lienn u Ha3HayeHus

Llenblo faHHOr0 U3aaHKs No 3NEKTPOYCTAHOBKAM SIBNSIETCS 00eCMeYnTb MPOEKTHbIE 1
akcnnyaTmpytoLme 3nekTpoobopyaoBaHme OpraH13aLmmn Bce Heobxoanmow nHbop-
maupen. JaHHoe nocobue He SBASIETCS HU TEOPETUYECKUM TPYAOM, HU TEXHNYECKUM
katanorom. B nononHeHue K npeapiaywemy n3gaHuio OHO CTaBuUT CBOEN LIENBIO NOMOYb
MpaBubHO BbIOpaTb 060PYA0BaHME AJ15 TPUMEHEHMS B CaMblx Pa3HO0OPa3HbIX 3nek-
TPOyCTaHOBKax. bOMbLIOE KOAMYECTBO Pa3IMYHbBIX YCTPOWCTB, MPUMEHSIEMBIX B 3NIEKT-
POYCTaHOBKaX, TPEOYET GOMbLUO LUMPOTbI 3HAHWUI B Pa3/IMYHbIX 001aCTsX, HaNpUMep
M0 3NEKTPUYECKNM NPOBOAHMKAM, NPAKTUYECKOMY MPUMEHEHMIO annapaTtos 1 T.4. 3T0
MPUBOLUT K TOMY, YTO UHXEHEP BbIHYXAEH UCKATb HYXHYI0 MHHOPMALMIO B MHOMOYMC-
NIEHHbIX LOKYMEHTaX U TEXHUYECKMX KaTanorax. JaHHoe nocobre nmeeT uenb cobpatb
BOEAMHO MHOTrOYMCNEHHbIE CNPaBOYHbIE TabNULl, NPeHa3HaYeHHbIE Ans BbICTPOro
ONpeaeneHns OCHOBHbLIX NapamMeTpPoB 3N1EKTPOOO0OPYA0BaHUS, a Takke Tabnuupl No
BbIOOPY 3aLUMTHBLIX YCTPOWCTB AJ1S1 LUMPOKOrO CNEKTPa NPUMEHEHWIA. [locobue BkoyaeT
B ce0sl NpUMEPbI, NAIOCTPUPYIOLLIME MPUHLMMLI N0Nb30BaHNs Tabnnuamm.

YuTtaTtenu aaHHoro nocoous

[aHHoe nocobre MOXET NPUroanTLCS BCEM, KTO MHTEPECYETCS 3/1eKTPOYCTaHOBKAMU.
OHo 6yzeT none3Ho pa3paboTymkam, MHXEHEPaM-MOHTaXHUKAM, MHXEHEPaM 3KCMTy-
aTUpyloLLMM 060pyA0BaHMe, CBOUMM KPATKUMM, HO 04€Hb BXKHBIMW PEKOMEHAALIUSMY
M0 3NEKTPOTEXHIKE, @ UHXeHepam-MeHeLxepam — peKoMeHaALMAMU, NPUBEAEHHBIMM
B CBOAHbIX TabnMLAX.

HonyweHus

B HekoTopbIx Tabnmuax npuBoaaTca NPUOAN3UTENbHbLIE 3HAYEHUS BENNYMH, T.K. B
npouecce paboTbl Hag Nocobmem Hbinn caoenaHbl HEKOTOPbIE AoNYLIEHNSs. B kauecTse
npuMepa, MOXHO NPUBECTM TabnuLy CTPYKTYPHbIX XapaKTEPUCTUK 3NEKTPOMEXAHM -
4eCKMX YCTPOMCTB. B kaxgomM cnyyae nonpasBoyHble KO3AGPUUMEHTBI NPUBEAEHbI 415
onpeaeneHHbIX YCNOBUIA MPUMEHEHUS, KOTOPbIE MOTYT OTIMYATLCS OT NPaKTUYECKMX.
B uensix 6e3onacHocT TabnuLpbl COCTaBMEHBI C 0CO00I OCTOPOXHOCTHIO. [N Honee
TOYHbIX PACYETOB PEKOMEHAYETCS MCNONb30BaTh nporpammy DOCWin gns pacyeta
6onee WMPOKOro CNeKkTpa 3NeKTPOyCTaHOBOK.

2 YyebHoe nocobure No 3ekTpoycTaHOBKAM
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1 CTAHOAPTDI

1.1 OOwwme acnekTbl

B nio6oi TexHnyeckom o6nactv n B 0CO6EHHOCTU B 061aCTH SNEKTPOTEXHUKN Xena-
TeNbHbIM, ECNN HE CKa3aTb 0693aTeNbHbLIM, YCI0BMEM ANs pa3paboTkv 060pyL0BaHNS
SBNAETCS YETKOE COONI0AEHNE BCEX MPABMI U TEXHNYECKMX CTaHAAPTOB. TakuM 06pa3om
4eTKOe 3HaHVE CTaHAAPTOB SBASETCS OCHOBOMNOMAraowymM GakTopoM Ans NpaBusib-
HOro Noaxoaa K anekTpoobopyaoBaHMIO, KOTOPOE AOMXHO ObiTb CNPOEKTMPOBAHO B
COOTBETCTBUM C «BONYCTUMbIM YPOBHEM 0€30MaCHOCTM», KOTOPLIA HE MOXET ObITb
abCOoMIOTHBIM.

Opuanyeckne craHgapTs
K aTMm cTaHgapTam OTHOCATCS BCe CTaHAaPThl, AVKTYIOLLWE NpaBuia NoBEAEHUS Ans
OPUANYECKMX NNLL, HAXOAALMXCS MO CYBEPEHUTETOM TOTO MM MHOTO FOCYAAPCTBA.

TexHn4eckune ctaHaapTbl

9Tn cTaHOapTbl SBASIOTCS CBOAOM MPaBW, HA OCHOBE KOTOPbIX A0/MKHbI ObITb CNPO-
eKTUPOBaHbI, M3rOTOB/EHbI 1 UCMbITAHbl BCE MEXaHW3MbI, annapaTbl, MaTepuasbl 1
YCTaAHOBKM, TakuM 06pa3oM 4To Obl rapaHTMPOBaTb 3GGEKTUBHOCTbL M 6E30MACHOCTh
akcnnyatauuun. TeXHUYeckne cTaHaapTbl NyOANKYIOTCS HALWOHANBHBIMI U MEXYHa-
POJHLIMU OpraHaMm, MPOXOAAT TLLATENbHbIA 0TOOP M ABNAOTCSA 3aKOHHBIMM, KOraa 3T0
npenycMOTPEHO 3aKOHOAATENIbCTBOM.

O6nacTu npumeHeHus

AneKTpoTexHuKa MexaHuka, aproHomumka
TenekoMmyHuKauum
W 3NEeKTPOHUKA 1 6e3onacHoOCTb
MexzayHapoaHbIi opraH IEC ITU ISO
EBponerickuin opran CENELEC ETSI CEN

3710 TexHUyeckoe coobLLEecTBO paboTaeT TONLKO C OpraHamu U3 chepbl NEKTPUHECKIX U SNEKTPOHHbIX TEXHO-
NOTNiA.

M3K (IEC) — MexayHapoaHas aneKTpoTeXHU4eckas KOMUCCuUs

MexayHapoaHas anektpotexHnyeckas kommccms (MIK) Gbina oprumanbHo OCHOBaHa
B 1906 r. ¢ Lenbio 06ecneYnTb MeXayHapoaHOe COTPYAHUYECTBO NPU NOMOLLY CTaH-
JapTuaumnm n ceptudrkaumm B 061aCTn 3NEKTPUYECKMX U ANEKTPOHHBIX TEXHONOTUIA.
[aHHyI0 opraHM3aumio NpeacTaBnsioT MexayHapoaHble KOMUTEThI U3 6onee Yem 40
CTpaH Mupa.

M3K ny6nunkyeT MexayHapOoaHble CTaHAAPThI, TEXHUYECKME NOCcodUs 1 cTaTbm, KOTO-
pble SBNKIOTCS OCHOBOW 151 HALWOHAIBHO 1 €BPOMENCKON AEATENbHOCTM B 06nacT
CTaHaapTM3aumn.

Cranpaptel MK, kak npaswmiio, U34al0TCs Ha ABYX S3bIKax: aHTUACKOM Y GPaHLLy3CKOM.
B 1991 r. MOK nognucana goroeop o cotpyaHunyecTse ¢ CENELEC (EBponeickuii opraH
Mo CTaHAapTM3aLmMK) COracHo KOTOpOMy Ntobast AeATeNbHOCTb MO CTaHAAPTU3aLMK
[0/MKHa BbiTb CNIAHMPOBAHA U YTBEPXAEHA B YCTAHOBNEHHOM NOPAKE.

Y4yebHoe nocobure No aeKTPoycTaHOBKAM 3
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1.1 OBwme acnekTbl

1 CTAHOAPTDI

CENELEC - EBponenickuii KOMUTET NO 3NEeKTPOTEXHUYECKON CTaHAApTU3auum

EBponeiicknii KOMUTET N0 31eKTpoTeXHNYeckoi ctaHaapTnuaaumy (CENELEC) 6bin
ocHoBaH B 1973 r. B HacTosiLee BpeMst KOMUTET 00beauHaeT 27 cTpaHbl (ABCTpUS,
BeHrpus, Yewckas pecnybnvka, anusa, GuHnanons, Gparums, fepmanus, Mpeups,
Benrpus, Ucnanons, Mpnanausa, Utanus, Jitokcembypr, Mansta, Hunepnanasl, Hop-
Berus, MopTyranusa, Cnosakus, Mcnanws, LLseuus, LLBenuapus, Benmkobputanus) u
coTpyaHuyaet ¢ 13 ctpaHamu (Anbanus, bocHus n lepuerosuHa, Bonrapus, Xopeatus,
Kunp, 3ctonus, Jlateus, JIntea, Monblua, PyMeiHus, Cnosenns, Typums, YkpaunHa), 4To
NO3BOWIO B NEPBYIO O4EPEb NPUBECTN B COOTBETCTBME HALMOHASbHBIE JOKYMEHThI C
nokymeHtamm CENELEC v nanee 3aMeHWTb MX rapMOHU3MPOBAHHBIMI JOKYMEHTAMM.
Oxumpaetcs yto go Mas 2004 r. Kunp ctaHeT 28-m uneHom CENELEC.

PasHuua mexay EBponeinckumm HaumMoHanbHbIMM CTaHaapTaMmy U rapMOHU3MPOBAHHbI-
MU IOKYMEHTaMM 3aKN04aeTCs B CNeAyOLLEeM: NepBble A0MKHbI OblTb NPUHATLI 63 13-
MEHEHWIA 1 [ONONHEHWIA B 1I0OOI CTPaHe 1 Ha IloOOM YPOBHE, BO BTOPOM Cllyyae, MOryT
ObITb BHECEHBI MONPaBKM B COOTBETCTBMM C TPEOOBAHWUSIMU TOW UM MHOW CTPAHbI.
EBponeiickue HauMOHaNbHbIE CTaHAAPTLI MYBAMKYIOTCA HA TPEX A3blKax: aHMNACKOM,
(paHLy3CKOM 1 HEMELIKOM.

C 1991 r. CENELEC cotpyaHnyaet ¢ M3K ¢ Lienbto yckopuTb NpoLecc npeobpa3oBaHms
CTaHAAPTOB B MEXAYHAPOAHbIE CTAHAAPTHI.

O6nacTb pesitensHocT CENELEC B 06n1acTv CTaHaapTv3aLmm LOCTaTouHO cneupduyHa
1 KpaitHe Heobxoamma.

Koraa MOK HaumHaeT naydenne kakoro nnbo sonpoca CENELEC, kak opraH eBponeii-
CKOW CTaHOapT13aummn, PewaeT NpuH[Th UK, B ciydae He0OXOAUMOCTH, OTKNOHUTb
JIOKYMEHTBI, Y€ 000peHHbIe MEXAYHAPOAHbIMI OpPraHaMu CTaHAAPTM3aLMN.

AWPEKTUBbI EBPOMENCKOIr0 KOMUTETA (EK) AJ19 QNIEKTPUYECKOIO
OBOPYOBAHUA

OnHoin 13 opraHM3aumnoHHbIX Lenein EK aensetca nybnvkaumus oupekTus, KOTopble

[0XHbI ObITb NPUHSATBLI BCEMW CTPAHAMM Y4aCTHUKaMI Kak HaLMOHambHbIV 3aKoH. [Mocne

NPUHATAS AMPEKTUBbI BCTYMAIOT B IOPUANYECKYIO CUY U CTAHOBATCS 005813aTeNbHbIMM

NS NPOM3BOANTENEN, MOHTAXHWKOB M AMNEPOB, KOTOPLIE AOMKHbI BINOAHATL Npea-

NUCaHnsl, yCTAHOBNIEHHbIE 3aKOHOM.

JVpeKkTBbl OCHOBLIBAIOTCS HA CNEAYIOLLMX NPUHLIMNAX:

® rapMOHM3aLMA OrpaHNYeHa HeodXoAUMbIMU TPEOOBAHUAMMU;

® TONbKO NPOAYKLIMS COOTBETCTBYIOLLAS AaHHbIM TPEOOBAHNAM M ANPEKTUBAM MOXET
MOCTYNUTb HA PLIHOK U B 3KCMyaTaLmIio;

® FAPMOHU3MPOBAHHbIE UM COrNAaCOBaHHbLIE CTAHAAPTHI, KOTOPLIE ONyBANKOBaHbI
B oduumanbHbiX n3ganmsx EK n ctaBlume HauMoHanbHbLIMKM CTaH4apTamMy OOMKHbI
COOTBETCTBOBATb HEOOXOAVMbLIM TPEBOBAHUAM;

® NPUMEHEHMNE FAPMOHM3NPOBAHHBIX CTAHAAPTOB M APYrMX TEXHNYECKMX crieumduKaumin
SBNSETCS Heob93aTeNbHbIM, M NPOM3BOAUTENb BNPABE BbIOMPATbL APYrne TEXHUYECKMe
PELLEHNS, KOTOPbIE OyayT COOTBETCTBOBATH BblABUraeMbIM TPEOOBAHUSM;

* y NPOVN3BOONTENS €CThb BbIOOP Pa3NNyHbIX MPOLEAYP YCTAHOBEHMS KA4eCTBa, npe-
IYCMOTPEHHbIE NpuiaraemMomn AMpPeKTUBON.

Llenb kaxnoin oupekTmBbl 3aKNio4aeTcs B TOM, 4TOObI NPOM3BOANUTENb MPUHAN BCE

HeobxoOMMble MepPbI K TOMY, YTOObI BbINyckaemas 1M NpoaykLms Obina 6eaonacHa ans

OKPY>XaloLWen cpebl U ANs XN3HU 1 300P0BbS NIIOAEN U XUBOTHBIX.

YyebHoe nocobure No 3ekTpoycTaHOBKAM
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1.1 O6wme acnekTbl

1 CTAHOAPTDI

[OunpexkTnea HU3Koro HanpshxeHns 73/23/CEE -93/68/CEE

[npekTrBa HU3KOro HanpsKeHUs OTHOCKUTCA K IIoOOMY anekTpoobopyaoBaHMIo, ans
NUTaHMs KOTOPOro UCMONb3YyeTcs nepeMeHHoe Hanpshxernme ot 50 go 1000 B mnm
NoCTOsAHHOE HanpshxeHue oT 75 ao 1500 B.

JlaHHaa aupekTrBa GakTUHeCcKM NPUMEHMA A5 NOObIX YCTPOMCTB, NPeaHA3HAYEHHbIX

[N NPOM3BOACTBA, Npeobpa3oBaHs, nepeaayn, pacnpeneneHns v noTpebneHms anex-

TPO3HEPrum, Takmx Kak aBuraTenu, TpaHchopmaTopsbl, NprMbopbl, CPeacTea MU3MePEHNs,

3alLMTHbIE YCTPOWCTBA U ANEKTPOTEXHNYECKME MaTepUuanbl.

CnepytoLime KaTeropmm He NOAYMHSIIOTCA AaHHOV ANPEKTUBE:

* 3N1eKTPo060opyaOBaHME, NPEAHA3HAYEHHOE AN MCMONb30BaHNS BO B3PbIBOOMACHbIX
MecTax;

* 3n1eKTPo0b0opyaOBaHME, NPeAHA3HAYEHHOE AN PEHTIEHONOMNN U MeOULUMHCKNX
uenem;

* 3nekTpoannapatypa s rpy30BbiX M NacCaXmMpCKux NMATOB;

® 3NIEKTPOCHETYUKY;

® LUTENCEeNbHbIE BUJKWN 1 PO3ETKU, UCMONb3YEMbIE B ObITY;

* DAANO3NEKTPOHHOE 0O0PYO0BAHME;

* creuunanbHoe anekTpoobopyaoBaHMe, NCNoNb3yemoe Ha Kkopabnsx, caMoneTax u
xenesHoin gopore. [laHHoe 060pya0BaHME A0XHO COOTBETCTBOBATb YPOBHIO 6€30-
NacHOCTWN YCTaHOBNIEHHOMY MEXyHapOAHbIMI OPraHamu, B KOTOPbIE BXOAST CTPaHbI,
SBNSIOLLMECS YNEeHaMK A0r0BOpA.

AunpekTnea AMC 89/336/EEC (“9nekrpoMmarimtHass COBMeCTUMOCTb”)

AMpekTBa No aNeKTPOMarHMTHOM COBMECTUMOCTY OTHOCUTCS KO BCEM 31EKTPUYEC-

KMM 1 371EKTPOHHBIM annaparam, Tak Xe Kak K CUCTeMaM 1 yCTaHOBKaM, CoepXaLlym

3NEKTPUYECKUNE N NIEKTPOHHBIE KOMMOHEHTLI. AnnapaTtbl, NoAnagaloLwme Nog, AaHHY

LOMPEKTUBY, AENATCS HA CNeayloLLe KaTeropuy B 3aBUCHMOCTH OT UX XapaKTepUCTUK:

® DaaMo N TENENPUEMHUKMN;

* NPOMBILLNEHHO-MPOVN3BOACTBEHHOE 060PYAOBAHME;

* MOBUNbHOE Paano0b0opya0BaHNE;

* aBTOMOBUNBLHOE Paano- 1 KOMMEPYECKOE paanoTenedoHHOe 060pya0BaHNE;

® MEeMLMHCKME M Hay4YHO-MNCCNen0BaTENbCKME annapaThl;

* 060pyaoBaHMe MHOOPMaLVIOHHBIX TEXHONOMUIA;

¢ ObITOBbIE 9NEKTPONPMOOPLI 1 AOMALLHEE 3NIEKTPOHHOE 000PYA0BAHNE;

* aBMALMOHHBIE 1 MOPCKME pagmoannaparsl;

* 0Opa30BaTE/IbHOE 3NEKTPOHHOE 000PYA0BAHUE;

® Te/IeKOMMYHUKALMOHHbIE CETY 1 annaparbl;

* paauo v TenenepenaTymKm;

a) Annapartbl LOMKHbI ObITb CKOHCTPYMPOBAHbI TakM 00pa3oM, 4TOObI NPOM3BOANMbIE
VMW 31EKTPOMArHUTHbIE MOMEXM HE NPEBbILIANV YPOBEHb AONYCTUMbIV 41 Paano
V1 TENEKOMMYHUKALIMOHHOrO 000PYA0BaHMS U APYrMX annapaTtos U X HOPMabHOMO
PYHKLMOHMPOBAHNS;

6) BnsHOPMaNbHOMO GYHKLMOHMPOBAHMS annapaThl 4OMKHbLI UMETb COOTBETCTBYIOLLWIA
YPOBEHb BHYTPEHHEN 3aLMTbl OT 31EKTPOMArHUTHBLIX MOMEX.

AnnapaT MOXET CYMTaTbCS COOTBETCTBYIOLLMM HOPMaM MO MyHKTam a) v 6) B TOM Ciyyae,

€CNW OH COOTBETCTBYET rapMOHM3MPOBAHHLIM CTaHAapTaM, NPUMEHUMbIM K AAHHOW

kateropuu, nmbo obLwMM cTaHaapTam.

YyebHOoe nocobune No aneKTpoycTaHOBKaAM 5
ADVLOC0204MANO6BRU




Mpoussoautens

6

1.1 OBwme acnekTbl

1 CTAHOAPTDI

3Hak cooTBeTcTBUS EBpOneiickoro komuteta (CE)

3Hak cooTBeTcTBMSA CE Npu3BaH yka3aTb Ha COOTBETCTBME JAHHOIrO NPOAYKTA BCEM
TpebOoBaHMAM U IMPEKTMBAM YCTAHOBNEHHbLIM AJ1S NPOM3BOAUTENEN.

MapkupoBka CE Ha npoaykuum noaTBepXaaeT 3asiBieHne nNpovu3BOaUTeNs UK ero
3aKOHHOrO NPeACTaBUTENS O TOM YTO [AaHHbIA NPOAYKT COOTBETCTBYET BCEM Heob-
XOOMUMbIM TPeBOoBaHMAM, B TOM YMCHe, CBA3aHHLIM C MPOLIEAYPOi cepTudukaumm.
9T0 NO3BONSIET HE [ONYCTUTL OrpaHNYeHne NPOAAXU N BBEEHWE B IKCMyaTaLmio
npoaykuum ¢ Mapkmposkoii CE, 3a UCKNOYEHMEM Tex Cy4aeB, KOraa NpMHATLIE Mepbl
SBNAOTCS ONpaBAaHHbIMU U HECOOTBETCTBME NPOAYKLMN AOKA3aHHbIM.

JlaHHas cxema npenctasaseT cobovi npoLeaypy noATBEPXAEHNS COOTBETCTBUS ANPEKTUBE
73/23/EEC ang anekTpoobopynoBaHus NpeaHasHa4eHHOro 1 UCNo/Ib30BaHus oA onpese-
JIEHHBIM YPOBHEM HAMPSIXKEHUS:

TexHunuyeckas Aeknapauusa
OOKYyMeHTauusa cootBeTcTBUA EC
MponssoauTens MpounszsoguTenb
cobupaeT BClo rapaHTUpyeT, 4To
TEXHMYECKYIO JaHHas Npoaykuus
OOKyMeHTaumio, NMOJIHOCTbIO
KacatoLytocst cbopku, COOTBETCTBYET
Nnpou3BOACTBA U OOKyMeHTaMm 1
(PYHKUMOHMPOBaAHUSA TpeboBaHMNAM
JAaHHOW NpoayKLunu, OVPEKTUBDI,

Mopckoi peructp

MPUPOAHbIE YCNOBMA XapakTepHble A8 UCMONb30BaHUs BbikfoYaTeneir GOPTOBbIX
YCTaHOBOK MOTYT OT/IMYATCS OT CTaHAAPTHLIX MPOMBILLIEHHbIX YCNOBWIA. B CyLIHOCTM
MOpPCKoe 000pyA0BaHME MOXET NOTPeB6OoBaTh YCTAHOBKM B ONPEAENeHHbIX YCOBMAX
TaKyX KaK:

- OKpYyXaloLLiaa cpeia, XapakTepu3yoLLascs BbICOKO TEMNEPaTypOii 1 BNaXHOCTbIO,
BKJ1I0Yas M3MOPOCH M TYMaH HaCbILLEHHbI CONbIO;

- MaLLUMHHOE OTOEeNEeHMe, B KOTOPOM (BYHKLMOHUPYIOT annaparthl, XapakTepusyeTcs
BMOpPaLWE CO 3HAYNUTENbHOM aMMANTYA0MN U AAMTENBHOCTBIO.

s ob6ecneyeHns HopManbHOro GYHKLMOHUPOBAHMS annapaToB B NOA00HbIX YCNIOBUSAX
OHV AOMXHbI OblTh UCMbITAHBI B COOTBETCTBMMN C OCOOLIM TUMOM MOATBEPXAAIOLLMX
TECTOB, Hanbonee BaXHbIMU U3 KOTOPbIX ABNAIOTCSA BUOPaLMS, ANHAMUYECKMIA yaap,
BNaXHOCTb, HArpes..

YyebHoe nocobure No aekTpoycTaHOBKAM
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1.1 O6wme acnekTbl

1 CTAHOAPTDI

Boikniouatenu ABB SACE (Isomax-Tmax-Emax) oa06peHsbl cneayowymn MOpCKuMm

perncrTpamm:

¢ RINA Registro Italiano Navale MTanbsHCKMiA MOPCKOW PerncTp
¢ DNV Det Norske Veritas HopBexXcKuin MOPCKOM perncTp

e BV Bureau Veritas DpaHLy3CcKMiA MOPCKOIi PErncTp
e GL Germanischer Lloyd HemeLkuii MOpCKO perncTp

* LRs Lloyd’s Register of Shipping BpuTaHCKuin MOPCKOI perncTp

e ABS American Bureau of Shipping AMEPUKAHCKMI MOPCKOW PErNCTP

JXenatesnbHO KOHCY/ITMPOBATLCS OTHOCUTESIbHO CEPTUPULMPOBAHHbLIX aBTOMATUYECKMX
BbIK/IlouaTenen ¢ nponssoamtenem ABB SACE nnv B pasaene ceptudukaumm Ha caiite

http://bol.it.abb.com.

3HaKn COOTBETCTBMSA HALMOHAJIbHbIM
n MmeXxxayHapoaHbiM CTaHAapTamMm

MexayHapoIHbIe U HaLMOHANbHbIE 3HAKU COOTBETCTBUA cOOpaHbl B CleayioLLyio

Tabnuuy ans nHGopmMaLmu:

roCYAAPCTBO

Cumeon Ha3BaHue 3Haka

MpumeHeHne/OpraHnsauus

EBPOMNA

3HaK COOTBETCTBYS C rapMOHU-
31POBaHHbLIMI EBPONECKMMM
CTaHzapTamu NepeymcaeHHbIMU B
cornaweHun ENEC

ABCTPAJINA

3Hak AS

AnekTpryeckas v He anekTpuyeckas
NPOZYKLMS rapaHTUpyeT COOT-
BeTcTBUE ¢ SAA (ABCTpanmiickast
accoumaumsa ctaHgapTM3aumm)

ABCTPAJINSA

3Hak S.AA.

ABCTpanuiickas accoumaLms cTaH-
napTusaumn (S.A.A.) ABcTpanuickuii
SHepreTUYeCcKnii HaA30PHLIN OpraH
(Cnpgnen)

ABCTPUA

ABCTPUICKINIA 3HAK
TECTMPOBaHNS

AnekTpoobopynoBaHme
1 maTepuansl

YyebHoe nocobune No sneKTpoycTaHOBKaM
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1.1 OBwme acnekTbl

1 CTAHOAPTDI

FOCYOAPCTBO Cumeon Ha3BaHue 3Haka MpumeHeHne/OpraHusauus
ABCTPUA OVE 0603Ha4eHne Kabenu
npoknagky kabens
il I I .
BENIbIM'NA 3Hak CEBEC ONeKTPOTEXHMYECKMe MaTepuarb
1 ObITOBbIE 31EKTPONPUOOPHI
CEBEC
BEJIbI A 3Hak CEBEC Kabenb-kaHanbl,
U30NALMOHHBIE TPYOKM,
Al cEBEC NPOBOAHNKM 1 rnbKe NpoBoaa
BEJIbI'NA Ceptudukauma ONEKTPOTEXHNYECKME MaTepuanbl
[ COOTBETCTBUS 1 BbITOBbIE 3NEKTPONPUGOPI
CEBEC (B Cyyasx OTCYTCTBUA

SKBUBASIEHTHOMO HALMOHANIbHOMO
CTaHgapTa um Kputepus)

3Hak CSA AnekTpuyeckas

W He aneKTpryeckas npoaykuus.
OTOT 3HaK rapaHTUPYeT COOTBETC-
TBMe CSA (KaHazckas accoumaums
CTaHgapT1sauum)

KAHAZA

3nak CCEE KunTarickas komuccus
no cepTudurkaumm
3nexTpoobopynoBaHms

KUTAM

3Hak EZU ANEeKTPOTEXHNYECKMIA
ncnbITaTeNbHbIA UHCTUTYT

Yewckas pecnybnmka

D@ @ ¢

CNTOBAKM4A 3Hak EVPU ONEeKTPOTEXHUYECKMIA NPOEKTHBIN
nccnefoBaTeNbCKUA MHCTUTYT
8 YyebHoe nocobure No 3ekTpoycTaHOBKAM
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1.1 O6wme acnekTbl

1 CTAHOAPTDI

rOCYAAPCTBO Cumeon Ha3BaHue 3Haka MpumeHeHne/OpraHnsauus
XOPBATUA KONKAR DNEKTPOTEXHUYECKUIN UHCTUTYT
JAHNA 3Hak opobperust DEMKO| HuskososkTHOE 060pya0BaHme.
3TOT 3HaK rapaHTMpyeT COOTBETC-
TBME NPOLYKLMM TpeBoBaHMAM
(6e3onacHocTK)
“YnpaBneHue 60MbLUMMMK TOKaMKU”
OUHNAHONA 3Hak 6e30MacHOCTL HuskoBoNLTHOE 0BOPYA0BAHNE.
Elektriska Inspektoratet | 3toT 3Hak rapaHTUpyert
COOTBETCTBME NPOAYKLMM
TpeboBaHuam (6e30nacHOCTH)
“YnpaBneHue 60MbLUMMM TOKaMKU”
GPAHUMNA 3Hak ESC BbITOBbIE anekTponprUbopsLI
CONTROLE @
LIMITE A LA SECURITE
DOPAHLMS 3Hak NF MpoBoaa u kabenm -
kabenb-kaHanbl,
M30NALMOHHBIE TPYOKM —
3NEeKTPOTEXHUYECKME MaTepuabi
®PAHLNA NF 0603HaueHe Ka6enn
npoknaaku kabens
-
OPAHLMNA 3Hak NF MopTaTVBHbLIE MHCTPYMEHTHI
OUTILLAGE C 3J1IeKTPOMOTOPOM
OPAHLMNA 3Hak NF BbITOBbIE 31eKTPONPUGOPEI

YyebHOoe nocobune No sneKTpoycTaHOBKaM
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1.1 OBwme acnekTbl

1 CTAHOAPTDI

roCyYAAPCTBO Cumson HassaHnue 3Haka MpumeHeHne/OpraHusaums
TEPMAHUSA 3nak VDE [ns anekTponprMBOpPOB 1 TEXHNHECKO-
ro 060pyI0BaHNS a Tak Xe akCceccy-
apoB TakmMX Kak BUIKW, PO3eTKH, npe-
JIOXpaHuTenei, NpoBooB, kabenei n
] LPYrvx KOMMNOHEHTOB (KOHLEHCATOPbI,
CMCTEMbI 3a3EMIIEHNS, NATPOHbI A5
namn 1 3NeKTPOHHKIE NPUBOPKI)
FTEPMAHUSA VDE o6o3Ha4eHure KaGenu n nposopa
npoknagku kabens
T
TEPMAHUSA [ns kabeneit, 30AMPOBAHHBIX MPOBO-
VDE o603HayeHue J10B, Kabenb-kaHanoB, M30NALMOHHbIX
<VDE> kabens Tpy6OK
TEPMAHUSA VDE-GS 3Hak 3Hak 6e30MacHOCTY TEXHUYECKOrO
TEXHUYECKOTO obopynosaHus. MpuceansaeTcs nocne
o6opynosaHus TECTMPOBaHus n ceptndurkalmm npo-
[yKTa ucnbiTatensHol nabopatopuent
B OpdpeHbaxe; 3HAKOM COOTBETCTBUS
ssnsietcs 3Hak VDE, KoTopblii MOXET
MCMONb30BATLCS KAk CAMOCTOSITENBHO,
Tak 1 B COYETAHMN CO 3HaKoM GS
BEHIP/4 MEEI BeHrepckuin MHCTUTYT TECTUPOBAHUSA 1
cepTudukaLmm aneKTpoobopyaoBaHNS
ANOHUA 3Hak JIS 3Hak, KOTOpbI rapaHTUPYeT CooT-
BETCTBME C AMOHCKUMMU UHAYCTPUANb-
HbIMW CTaHOapTamMu
Jis
GIAPPONE
UPNAHONS 3Hak lIRS SnexTprnyeckoe 060pynoBaHNE
IIRS
IRLANDA
UPNAHONS 3Hak lIRS SnexTpunyeckoe 060pyLoBaHNE

10
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1.1 O6wme acnekTsbl

1 CTAHOAPTDI

rOCYAAPCTBO Cumeon Ha3BaHue 3Haka MpumeHeHne/OpraHnsauus
NTATTINS 3nak IMQ 3Hak HaHOCSHIT Ha ANEKTPOTEXHNYEC-
Kue n3genus ans HenpopeccroHanb-
HbIX Monb3oBateneit. OH rapaHTu-
pyeT COOTBETCTBME EBPONEVICKUM
cTaHaapTam.
HOPBEMA HopBexckuii 3Hak MoaTeepxaeHue 6e30MacHOCTM AN
0po0peHus HU3KOBOJBTHBIX U3OENNIA
1 060pynoBaHMs
HUOEPNAHAbI KEMA-KEUR OcHoBHOI 3HaK ans noboro
EMA ﬁ:\ 060pyaoBaHus
/NN
NONbLUA KWE InekTpoTEXHMYECKas NPOAYKLMS
POCCU4 Ceptudukaums OnekTpoTEXHNYECKAa 1 HESNEKTPO-
COOTBETCTBUS TexHuyeckas npogykums. lapaHTtu-
pyeT COOTBETCTBUE HALMOHABHBIM
crangaptam (focctangapt Poccum)
CUHTAMNYP SISIR AnekTpoTeXHMYECKan
U HE3NEKTPOTEXHMYECKAS MPOAYKLNS
CJIOBEHU4A SiQ CnoBEHCKMI MHCTUTYT Ka4YecTea
1 METPONOMN
SIQ - Slovenia
NCNAHNA AEE AnekTpoTEXHNYECKAs MPOAYKLMS.

3HaK KOHTPONMPYETCS MCMAHCKOM
3NEKTPOTEXHNYECKON accoupaumen.
(Asociacion Electrotecnica Espanola)

YuyebHOoe nocobue No aneKTpoycTaHOBKaM
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1.1 OBwme acnekTbl

1 CTAHOAPTDI

FrOCYOAPCTBO Cumeon Ha3BaHue 3Haka MpumeHeHne/OpraHuaauus
AENOR
NCNAHN4A AENOR McnaHckas accoupaLys ctaHmapTuaa-
umn n ceptudrkaumm.
(Asociacion Espanola de
Producto. Normalizacion y Certificacion)
LUBELINA 3Hak SEMKO 0603Ha4eHne 6e30MacHoCTH

[N HU3KOBOJIbTHbIX U3ME/NIA
1 060pyAOBaHNS

LUBELIAPU4A 3Hak 6e30MacHOCTH 0603Ha4eHne 6e30MacHoCTH
[N HU3KOBOJLTHBIX 130NNt
1 06opyAOBaHNS

* PZ 1

LLIBELLAPUA - Kabenu, nognexative
+O+DND+O0 obs3aTenbHOI NpoBepke
LLIBELIAPUA 3Hak 6e3onacHoCTM SEV | HuakoBONbTHLIE N3nenus,

noanexatiye 0693aTenbHON NPOBEPKE

BEJIMKOBPUTAHNA 3Hak ASTA 3HaK, KOTOpbI FrapaHTMPyeT
COOTBETCTBYE C cucTemoi “British
Standarts”

BEJIMKOBPUTAHNA 3nak BASEC
3Hak, KOTOpbIA rapaHTupyeT
COOTBETCTBYE C cUCTeMON “British
Standarts” ong npoBOOHMKOB, kabenen
11 @HaNOrMYHON NPOLSYKLIAL.

BEJIMKOBPUTAHNA BASEC o6o3HaueHue

npoknaaku kabens Kabenu
12 YyebHoe nocobure No 3ekTpoycTaHOBKAM
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1.1 O6wme acnekTbl

1 CTAHOAPTDI

rOCYAOAPCTBO Cumeon Ha3BaHue 3Haka MpumeHeHne/OpraHnsauus
BEJIMKOBPUTAHNA 3Hak 6e30MacHOCTH COO0TBETCTBYE C CUCTEMOA
BEAB “British Standarts”
L5 GbITOBOM TEXHUKU
BEJIMKOBPUTAHNA 3Hak 6e3onacHocT BSI | CooTBeTcTBUE C CUCTEMOI
“British Standarts”
BEJIMKOBPUTAHUA oR I BEAB Coortsetctaue “British Standarts”,
Q&O %m kacaowecs 6e30nacHoOCTH
g % 11 BKCTIIYTALOHHBIX KA4eCTB
o
& ~
(S s
CLLA 3Hak UNDERWRITERS INeKTPOTEXHUYECKAs
U L LABORATORIES 1 HE3NEKTPOTEXHUYECKAs NPOAYKLMS
®
U LI ST E
aNa
@ L ChbNi
CLLA 3Hak UNDERWRITERS INeKTPOTEXHUYECKAs
LABORATORIES 1 HEANEKTPOTEXHNYECKAA NPOSYKLMS
CLUA UL opobpeHne dnekTpoTexHMyeckas
U HE3NEKTPOTEXHNYECKAS MPOAYKLUS
uL
U.S.A.
CEN 3Hak CEN 3HaK, y4pexaeHHbI eBPONencKnm
komuTeTom ctaHgaptudauum (CEN).
[apaHTMpyeT COOTBETCTBME
€BPONENCKNM CTaHaapTam
CENELEC 3Hak Kabenu

<|HAR[>

YyebHOoe nocobune No aneKTpoycTaHOBKaM
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1.1 General aspects

1 CTAHOAPTDI

roCcyaAPCTBO

Cumeon Ha3BaHue 3Haka

MpumeHeHune/OpraHusauus

CENELEC

3Hak rapmMoHmM3aumn

3Hak cepTuduKaummn, AOLWIA rapaH-
TWIO, 4TO AaHHbI Kabenb COOTBETCTBY-
€T OnpeseneHHOMY rapMOHU3UPOBAH-
Homy ctanaapTy CENELEC - 0603Ha-
YeHue Npoknaaku kabens

EC

3Hak Ex EUROPEA

3Hak, rapaHT1pPyIoLLmMiA COOTBETC-
TBWE C €BPONEVNCKMMU CTaHAapTaMU
U3LENWA, NPeAHA3HAYEHHBIX

LS MICNONB30BaHMS

BO B3PbIBOOMACHOW Cpeae

CEEel

3nak CEEel

3Hak, KOTOPbIA NPUMEHSIETCS
[N19 HEKOTOPbIX ObITOBBIX
anekTponpudopos

(6puTBax, aNEKTPUYECKMX Yacax
uT.A.)

14

Deknapauus cootBeTcTBua EC

Heknapaumns cootBeTcTBus EC - 39T0 yTBEpXAEHME NPOM3BOAUTENS, KOTOPbIN NOA,
CBOI0 COOCTBEHHYIO OTBETCTBEHHOCTb 3aSIBSET, YTO BCe 000PYA0BAHNE, TEXHONOMMM,
o6cnyxmBaHMe COOTBETCTBYET CTaHAApTaMm (AMPEKTMBAM) U APYrMM HOPMATMBHBIM

LOKYMEHTaM.

Heknapaums cooteetcTBUS EC gonxHa copepxartb CneaytoLyio MHGopMaumio:
* Ha3BaHWe 1 apec NPOU3BOAMTENS, MO0 ero eBPOMENCKOro NPeACTaBUTENS;

* OnMcaHue NPoayKLUuK;

® CChIJIKM HA COOTBETCTBYIOLLME TEXHUYECKUNE KaTanoru;
* 1B€ nocnegHve undpbl roga noayveHms mapkunposku EC;

® NOEHTUDUKALMOHHDBIA 3HAK.

Konuns pneknapaumu cootsetctust EC gonxHa xpaHuTces y npom3soguTens nnbo ero
npeacTaBuUTeNs BMECTE C LPYroi TEXHUYECKOW JOKYMEHTaLMEN.

YyebHoe nocobure No 31eKTPoyCTaHOBKAM
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1 CTAHOAPTDI

1.2 Cranpaptbl MOK gng anektpoob6opyaoBaHus

CTAHOAPT rog HA3BAHUE

IEC 60027-1 1992 BykBeHHbIE 0603HAYEHMS, MCMONb3YEMbIE B
3NeKTPOTEXHONOMMM — YacTb 1: OBLLIME NONOXEHMs

IEC 60034-1 1999 Bpatuatolmecs anekTpuieckme MallnHbl —
YacTb 1: HOMUHanNbHbIE 1 SKCNAYTALMOHHbIE
XapaKTEPUCTUKM

IEC 60617-DB-12M 2001 padmyeckre CUMBOSbI 4NS ayarpamm —

€XEeMEeCcsiHHas NOANMCcKa Ha UHTePaKTUBHYIO
6a3y AaHHbIX BKKOYas 4acTu
co 2-oi no 11-10 ctanpapta IEC 60617
IEC 61082-1 1991 MoaroToBka LOKYMEHTOB, UCMOJIb3YEMbIX
B 3N1EKTPOTEXHONOMUSIX —
YacTb 1: O6uwme TpeboBaHus
IEC 61082-2 1993 MoaroToBka LOKYMEHTOB, UCMOb3YEMBbIX
B 3NIEKTPOTEXHONOMUSX —
YacTb 2: DYHKLUMOHA/bHbIE CXEMbI
IEC 61082-3 1993 MoaroToBka AOKYMEHTOB, UCMOb3YEMBbIX
B 9N1EKTPOTEXHONOrMsIX —
YacTb 3: QnekTpuyeckme Cxemsl,
cneundrkaummn
IEC 61082-4 1996 MoaroToBka AOKYMEHTOB, UCMOMb3YEMBIX
B 9N1EKTPOTEXHONOrMsIX —
YacTb 4: KOHCTPYKTOPCKME 1 MOHTaXHbIE CXEMbI
IEC 60038 1983 CranpapTHble HanpsxeHns no MIK
IEC 600664-1 2000 KoopauHauus usonsumum ans 06opynosaHus
B HU3KOBOJLTHBIX CUCTEMAX —
YacTb 1: MpuHUMbI, TPeOOBaHUS, UCMbITAHWS

IEC 60909-0 2001 ToKM KOPOTKOr0 3aMbIKaHWs B TPEXPa3HbIX
Liensix NepemMeHHOoro Toka — Yacts 0: pacyeT TokoB
IEC 60865-1 1993 TokM KOPOTKOrO 3aMblKaHUs —

pacyeT BO3OEWCTBUN —
YacTb 1: onpeneneHns n MeTodpl pacyeTa

IEC 60781 1989 CnpaBoYyHbIE faHHbIE A1 pacyeTa TOKOB
KOPOTKOr0 3aMblKaHUsi B HU3KOBOJIBTHBIX
pagmabHbIX CUCTEMAX

IEC 60076-1 2000 CvnoBble TpaHcPopMaTophbl —

YacTb 1: O6Lime NonoxexHus

IEC 60076-2 1993 CunoBble TpaHchOpMaTopbl —

YacTtb 2: [peBbILIEHNE TEMNEPATYPbI

IEC 60076-3 2000 CvinoBble TpaHcHOopMaTophbl —

YacTb 3: YpoBHU n3onaumu,
UCNbITAHWS HA IM3NEKTPUHECKYIO MPOYHOCTb
1 BO3AYLUHbIE 3230pbl

IEC 60076-5 2000 Cwnogble TpaHchopMaTopsl —
YacTb 5: CTONKOCTb K KOPOTKMM 3aMblKaHWSIM
IEC/TR 60616 1978 0603Ha4eHue BbIBOJOB 1 OTMNAEK CUOBbIX
TpaHchOpPMaTOpPOB
IEC 60726 1982 Cyxwe cunosble TpaHcHOPMaTOpSI
IEC 60445 1999 OCHOBHble NPUHLMMBLI 6830MaCHOCTY

nHTEepdenca 4enoBek-MallHa, TEPMUHBI 1
0603HaueHns, 0603Ha4EHMS NOACOEANHEHNIA
000pya0BaHMS 1 NPOBOAHMKOB, BK/IHOYAs
OCHOBHbIE NpaBmna ans LMPpPo-OyKBEHHbIX
CUCTEM

Y4yebHoe nocobure No aeKTPoycTaHOBKAM 15

ADVLOC0204MANO6BRU



1.2 CtaHgapTbl MOK ang anektpoobopynoBaHms

1 CTAHOAPTDI

CTAHOAPT

rog

HASBAHUE

IEC 60073

1996

OcHOBHbIe NPUHLMNBLI 6E30NACHOCTY

Ans uHTepdeinca 4enoBek-maLlnHa,
MapKMPOBKa 1 0603HAYEHNS — KOAbI AN
0603Ha4eHMs NPUBGOPOB M CUNOBLIX YCTPONCTB

[EC 60446

1999

OcHOBHbIE NPUHLMMNLI 6€30MACHOCTY

ONs MHTepdenca 4enoBek-mMaLlinHa,
MapKMpoBKa 1 0603Ha4eHUs — 0603HaYEHMS
NPOBOAOB LIBETOM 1 LinppamMu

IEC 60447

1993

NHTepdeinc yenosek-MalumHa —
NPUHLMNBI AEeACTBNS

IEC 60947-1

2001

Annapatypa ynpas/ieHusi U pacnpeaeneHms
HU3KOBOJIbTHaSA — YacTb 1: O6LLME NONOXEHNS.

I[EC 60947-2

2001

AnnapaTypa ynpasfieHus 1 pacnpeneneHms
HWU3KOBOJIbTHASA —
YacTtb 2: ABTOMaTU4eCcKune BblKSlo4aTenm

IEC 60947-3

2001

Annapartypa ynpasieHus 1 pacnpeneneHms
HU3KOBOJIbTHAS —

YacTb 3: Beikniouatenu — pasbeauHUTEeNn 1 nx
KOMOVHALLM C NPeLOXpaHUTeNsIMU

IEC 60947-4-1

2000

Annapatypa ynpaBieHus U pacnpegeneHms
HW3KOBOJIbTHAsA —

YacTb 4-1: KoHTakTopbl M myckaTenu — 9nekTpo-
MEXaHWYECKME KOHTAKTOPbI 1 nycKaTenu

[EC 60947-4-2

2002

Annaparypa ynpasieHus 1 pacnpeneneHms
HU3KOBOJIbTHAs —

YacTb 4-2: KoHTakTopsl 1 nyckatenu - Mony-
MPOBOHUKOBbIE NYCKATENN NEPEMEHHOIO TOKA

I[EC 60947-4-3

1999

AnnapaTypa ynpasieHus 1 pacnpeaeneHms
HU3KOBOJbTHAsA — YacTb 4-3: KOHTaKTOpbI 1
nyckatenu — NoaynpoBOAHUKOBbIE KOHTAKTOPbI
NS HEABUraTENbHbIX HArPY30K

IEC 60947-5-1

2000

Annapartypa ynpasieHus 1 pacnpeneneHms
HU3KOBOMbTHas — YacTb 5-1: Pene ynpasneHust
1 NepekioyaTeny — SNeKTPOMEXaHNYeCcKmne
pene ynpaeneHus

I[EC 60947-5-2

1999

Annapatypa ynpaBieHusi U pacnpeaeneHms
HU3KOBOJLTHAs — YacTb 5-2: Pene ynpasneHus
1 nepekmoyatTeny — KOHUEBbIE BbIKIOYATENN

IEC 60947-5-3

1999

Annapatypa ynpasneHus n pacnpeseneHms
HM3KOBONBTHAS — YacTb 5-3: Pene ynpasneHus u
nepexnoyateny — TpeboBaHNs K KOHLEBbLIM Bbl-
KmodaTensm npy paboTe B aBAPUMHBIX PEXMMAX

IEC 60947-5-4

1996

Annapatypa ynpasneHvs 1 pacnpeneneHus
HU3KOBOMbTHasA — YacTb 5-4: Pene ynpasneHus
1 nepeksoyatTeny — MeTombl OLEHKM XapakTe-
PUCTUK MAIOMOLLHBIX KOHTakTOB. CneumnansHble
NCNbITaHNS.

[EC 60947-5-5

1997

AnnapaTypa ynpasfieHus 1 pacnpeneneHms
HM3KOBObTHaa — YacTb 5-5: Pene ynpasnexus
1 nepekioyaTeny — ANeKTprYeckme aBapuitHele
BbIK/OYATENN C DYHKLMEN MEXAHNYECKON
GNOKUPOBKM

16
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1.2 Ctangaptbl MOK ans anektpoobopynoBaHus

1 CTAHOAPTDI

CTAHOAPT

rog

HA3BAHUE

IEC 60947-5-6

1999

Annapatypa ynpaBneHus v pacnpeneneHms
HW3KOBOMbTHas — YacTb 5-6: Pene ynpasnexus
1 nepekodateny — iutepdeinc nocTosHHOro
TOKA 151 OKOHEYHBIX AATYUKOB U KIIIOYEBbIX
ycuantenen

IEC 60947-6-1

1998

Annapartypa ynpasnieHus U pacnpeaeneHums
HU3KOBONLTHAsA — YacTb 6-1: MHorodyHkLymo-
Ha/ibHas annaparypa — Pene aBTomatuku

IEC 60947-6-2

1999

Annapatypa ynpaBneHu1s v pacnpeneneHms
HU3KOBONLTHAsA — YacTb 6-2: MHOrodyHKLy-
OHanbHasi annapatypa — Pene ynpasnexus n
3aLUMThI

IEC 60947-7-1

1999

AnnapaTypa ynpasfieH/si U pacnpeneneHmns
HM3KOBOJMbTHas — YacTb 7-1: CoegmHuTeNbHARA
annapartypa — Pazbemsl

IEC 60947-7-2

1995

Annapatypa ynpasfeHus 1 pacnpeneneHus
HU3KOBONBTHAs — YacTb 7-2: CoeaMHUTENbHAS
annapartypa — 3axuMbl 3a3eMNeHNs LS Mef-
HbIX TPOBOHWNKOB

IEC 60439-1

1999

YcTpoicTea KOMNAEKTHLIE PACNPEneNEHNs 1
ynpaenexus — Yactb 1: YcTponcTea ucnbiTaH-
Hbl€ MNOJHOCTHIO NN YACTUYHO

IEC 60439-2

2000

YcTpoicTea KOMNIEKTHbIE PACNPEaENEHNS N
ynpasneHus — Yactb 2: lononHuTenbHbIE Tpe-
60BaHMSA AN LUIMHHOTO MOHTaXa (TPACChI LWLWH)

IEC 60439-3

2001

YCTpoincTBa KOMNNIEKTHLIE pacnpeaeneHuns

n ynpasneHus — Yactb 3: ononHUTENbHbIE
TpeboBaHWa K yCTPONCTBAM pacnpeneneHns
yrnpasneHus, npefHasHa4yeHHbIX 19 YyCTaHOBKM
B MECTax, LOCTYMHbIX HEKBANNOULMPOBAHHOMY
nepcoHany - PacnpenenvrensHble LWNMTKK

IEC 60439-4

1999

YCTponcTBa KOMMNEKTHLIE pacnpeaeneHns

1 ynpaenenns — Yactb 4: [LonoAHUTENbHbIE
TpeboBaHWS 1 METOAbI UCMBITAHUIA YCTPONCTB
pacnpeneneHus n ynpasieHus aas CTPOUTENb-
HbIX NA0WAN0K

IEC 60439-5

1999

YCTpoicTBa KOMMNAEKTHBIE pacnpeaeneHus

1 ynpasneHus — Yactb 5: lononHUTeNbHbIe
TpeboBaHWs K yCTPOWCTBAM pacnpesLeneHns 1
ynpasneHus, npefHaszHa4yeHHbIM s Hapy>XXHOM
YCTaHOBKM B 06LL1eA0CTYNHbIX MECTax

IEC 61095

2000

AneKTpoMexaHUYecKkMe KOHTaToPbl, NpeaHa-
3Ha4YeHHbIe 419 ObITOBOMO U aHANOMMYHOMO
NpUMeHeHVs

YyebHOe nocobune No aneKTpoycTaHOBKaAM
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1.2 CtaHgapTbl MOK ang anektpoobopynoBaHms

1 CTAHOAPTDI

CTAHOAPT rog HA3BAHUE
IEC 60890 1987 OKCTPONONSALUMOHHbLIE METOAI M3MEPEHUS
MPEBLILLEHNS TEMMePaTypbl A1 YaCTUYHO
UCMbITAHHbIX HU3KOBOJILTHBLIX Pesie yrnpasieHns
1 aBTOMATUKM
[EC61117 1992 MeToabl USMepeHUs LUHAMMUYECKNX YCUNiA
B peXuMe KOPOTKOr0 3aMblKaHUs YaCTUHHO
UCMbITAHHbBIX YCTPONCTB
IEC 60092-303 1980 KopabenbHble anekTpoyctaHoBku. Yacts 303
O6opypoBaHue — CUnoBble 1 OCBETUTENbHbIE
TpaHchopmMaTopsbl
IEC 60092-301 1980 KopabenbHble anekTpoycTaHoBky. Hactb 301:
ObopynoBaHue - [eHepaTopb! 1 ABUraTeNM
IEC 60092-101 1994 KopabenbHble anekTpoycTaHosku. Yacte 101:
OnpezeneHuns M 0CHOBHble TPEBOBAHNS
IEC 60092-401 1980 KopabenbHble anekTpoycTaHoBku. Yacts 401:
MOHTaX 1 NpoBepKa KOHEYHOr O MOHTaXa
IEC 60092-201 1994 KopabenbHble anekTpoycTaHoBkuM. HYacts 201:
KoHcTpympoBaHue cructemMbl. OBLUme NONoXeHus
IEC 60092-202 1994 KopabenbHble anekTpoycTaHoBku. Hactb 202:
KoHCTpyvpoBaHue cucTeMsl. 3awmra
IEC 60092-302 1997 KopabenbHble anekTpoyctaHoBku. YacTb 302:
COOpKM HA3KOBOMLTHLIX PENE YNPaBAeHMS 1
aBTOMATUKM
IEC 60092-350 2001 KopabenbHble anekTpoycTaHosku. Yacte 350:
BopToBbie cunosblie kabenn — OCHOBLI KOHC-
TPYKUMM 1 TPeBOBaHMS K UCTbITAHUSM
IEC 60092-352 1997 KopabenbHble anekTpoycTaHoBku. Yactb 352:
Bbi6op 1 npoknaaka kabenem ons HU3KOBOSIb-
THBIX CUJIOBLIX CUCTEM
IEC 60364-5-52 2001 ONeKTPOYCTaHOBKM 30aHWI — YacTb 5-52:
BbiBop 1 MOHTaX anekTpoobopynoBaHnus —
[poBOOHbIE CUCTEMBI
IEC 60227 MonnBMHUAXNOPMAHAS U30NALMS Kabenen ¢
HOMMWHaJIbHBIM HANPSXXEHWEM [0 1 BKIIOYas
450/750 B
1998 YacTb 1: O6Lime TpeboBaHNs
1997 YacTb 2: MeToabl NCMbITAHWI
1997 YacTb 3: Kabenu 6e3 06onoukm ons Gukcupo-
BaHHbIX 0OMOTOK
1997 YacTb 4: Kabenu B 060104Ke Ans GUKCUpOBaH-
HbIX 0OMOTOK
1998 YacTb 5: MMbkue kabenu (npoBoaa)
2001 YacTb 6: JIndToBblE Kabenw 1 kabenu ans
rMOKNX COEIMHEHMIA
1995 YacTb 7: [nbkue kabenu aKpaHMPOBAHHLIE U HE
3KpaHWPOBaHHbIe C ABYMs 1 Bosiee Xunamm
IEC 60228 1978 JKnnbl M301MPOBAHHBIX Kabene
IEC 60245 Pe3nHoBas nsonauus kabenen ¢ HOMMHANbHLIM
HanpsbxeHrem 0o v Bknoyas 450/750 B
1998 YacTb 1: O6uime TpeboBaHNs
1998 YacTb 2: MeToab! ncnbitaHuia
1994 YacTb 3: Tennosoe conpoTueneHne kabenen B
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1.2 Ctangaptbl MOK ans anektpoobopynoBaHus

1 CTAHOAPTDI

CTAHOAPT rog HA3BAHUE
1994 Yactb 5: JIndToBble kabenw
1994 YacTb 6: Kabenu ons anekTpoaHoi anekTpoay-
rOBOW CBApKM
1994 YacTb 7: Tennosoe conpoTveneHue kabenen B
STUNEH-BMHW-AUETATHOW PE3UHOBOW M30ASLLMN
1998 YacTb 8: MpoBoaa anst cnyyaes, TpedyioLwmx
0c060#4 rmMbKocTM
IEC 60309-2 1999 Bunku, po3eTkun, coeaMHeHns ons npoOMbILLIEH-

HbIx Lenen — YacTb 2: TpeboBaHus K gonyckam
LN1S1 LUTBIPEBbIX M PO3ETOYHbIX KOHTAKTOB

IEC 61008-1 1996 Boikntouatenm anddepeHLmansHoro Toka 6e3
BCTPOEHHOM 3awThl OT CBEpXTOKOB (BAT) nns
ObITOBOrO 1 @HANOrM4YHOr0 NPUMEHEHMS— HacTb
1: Obume TpeboBaHms

IEC 61008-2-1 1990 Boikniouatenu gnddepeHumansHoro Toka 6es
BCTPOEHHOM 3aLLUThI OT CBEPXTOKOB (BAT)

IS BbITOBOMO 1 @HANOMMYHOMO NPUMEHEHNS! —
YacTb 2-1: MpUMeHMMOCTb 00LLIMX TPeBOBaHUI
K BOT, GYHKUMOHANBHO HE 3aBUCALLMX OT
JINHENHOTO HANPSXXEeHNs!

IEC 61008-2-2 1990 Boikniouatenu auddepeHumansHoro Toka 6e3
BCTPOEHHON 3aLmThl OT CBEpXTOKOB (BAT)

ANs GLITOBOMO Y @HANOMMYHOr0 NPUMEHEHMS —
YacTb 2-1: MpMeHnMOoCTb 00LLMX TpeboBaHMiA
K BAT, GyHKUMOHANBHO 3aBUCALLMX OT JIMHENHO-
ro HanNpsixeHus

IEC 61009-1 1996 ABTOMaTUYECKME BbIKIOYaTENM AnddepeH-
LManbHOro TOKa CO BCTPOEHHON 3aLLMTON
0T cBepxToKoB (ABAT) ans 6bITOBOrO 1
aHanorn4yHoro npumMeHeHns — Yacto 1: O6Lime
TpeboBaHus

IEC 61009-2-1 1991 ABTOMaTMYECKUE BhIKIOYATENN ANPdEpeH-
LmanbHOro ToKka CO BCTPOEHHOW 3aLLMTON OT
cBepxTokoB (ABAT) ans ObITOBOro 1 aHanoruy-
HOr0 NpUMeHeHUs—- YacTb 2-1: [IPUMEHUMOCTb
06wmx TpebosaHuin kK ABAT, GyHKUMOHANBHO He
33BUCALLMX OT IMHENHOIO HANPSXEHUS]

IEC 61009-2-2 1991 AsTOMaTMYECKME BhIKOYaTENN AnddepeH-
LIManbHOro Toka CO BCTPOEHHOW 3aLUMTON OT
cBepxTokoB (ABZT) ons GbITOBOro 1 aHanoruy-
HOro NpuMeHeHusi- YacTb 2-1: NpUMeHNMOCTb
06Lyx TpeboBaHuin K ABLT, GYHKLMOHANBHO
3aBUCSLLMX OT JIMHENHOMO HaNPSHXEHUS

IEC 60670 1989 O6wwe TpeboBaHms kK 0005104KaM 1 aKCECCY-
apoB K ObITOBOI TEXHWKE M CXOXMM CTaLyoHap-
HbIM 3NIEKTPUYECKUM YCTAHOBKAM

IEC 60669-2-1 2000 Mepekmioyareny ans 6oITOBOM TEXHUKM 1
CXOXUM CTaLMOHAPHBIM 371EKTPUYECKMM YCTa-
HoBkaM YacTb 2-1: OnpeneneHHble Tpebora-
HUS — DNIEKTPOHHbIE NEPeKoYaTeNy

IEC 60669-2-2 2000 Mepeknioyatenu ans 6bITOBOM TEXHUKM 1
CXOXMM CTaLMOHAPHBIM 31EKTPUYECKM
ycTaHoBkaM YacTb 2: OnpeaeneHHble Tpebosa-
Hust — Paspen 2. AncTaHUMOHHO YPaBnsieMble
nepekoyarenu

IEC 60669-2-3 1997 Mepekmioyareny ans 6oITOBOM TEXHWUKM 1
CXOXUM CTaLMOHAPHBIM 371EKTPUYECKMM YCTa-
HoBkam YacTb 2-3: OnpepeneHHble TpeboBa-
HUS — MePeKIoYaTeny ¢ BDEMEHHOMN 3aePXKOM
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1.2 CtaHgapTbl MOK ang anektpoobopynoBaHms

1 CTAHOAPTDI

CTAHOAPT

rog

HASBAHUE

IEC 60079-10

1995

dnekTpryeckre annaparsl 415 B3PbIBOONACHBIX
rasosbix cpef, — Yactb 10: Knaccmdukaums
OMNACHbIX 30H

I[EC 60079-14

1996

dnekTpryeckre annapatsl A1 B3PbIBOONACHBIX
rasoBbix cpeq, — Yactb 14: SnekTpuyeckne
YCTAHOBKM B ONACHbIX 30HaX (KPOME LLIaxT)

I[EC 60079-17

1996

dnekTpryeckre annapatsl 419 B3PbIBOONACHBIX
rasoBbix cpen — Yactb 17; Hanagka n MoHTax
91EKTPUYECKMX YCTAHOBOK B OMACHbLIX 30HAX
(kpome Laxr)

IEC 60269-1

1998

HW3KoBONLTHBIE NpeaoXpaHMTenm — YacTb 1:
O6Lme TpeboBaHKs

IEC 60269-2

1986

HW3K0BONLTHBIE NpEAOXpaHMTENn — YacTb 2:
JLlononHuTenbHble TpeGOBaHNS K NPEAOXPaHM-
TENsM, NCMONAb3YEMbIM KBAAMGDULIMPOBAHHBLIM
NEPCOHaNoOM (NPeaoXpaHUTeNn Ans NPOMbILL-
NEHHOT0 NPUMEHEHNS)

IEC 60269-3-1

2000

Hn3koBONbTHLIE NpeaoxpaHuTeny — Yactb 3-1:
JLlononHuTenbHble TpeboBaHMs K NPEAOXpaHNTE-
NFM, UCMOb3YEMbIM HE KBanMULMPOBAHHLIM
NEPCOHaN0OM (NPeaoXpaHUTENN UCNONb3YEMbIE
B ObITOBO TEXHWUKE U aHANIOrMYHOr0 NPUMEHE-
Hus) - Paspensic 1 no IV

IEC60127-1/10

MuHMaTIOpHbIE NPEAOXPAHNUTENN —

1999

YacTb 1: OnpeaeneHns ons MMHUATIOPHbIX
npenoxpaHuTenei u obwye TpeboBaHms ans
MWUHWATIOPHbIX MABKMX BCTABOK

1989

YacTb 2: KapTpuaxHble nnaBkye BCTABKM

1988

YacTb 3: CBEpXMUHMATIOPHBIE MIABKUE BCTABKM

1996

YacTb 4: YHnBepcasbHble MOYIIbHbIE MaBkue
BCTaBKM

1988

YacTb 5: YkasaHusa ons keanuuumpoBaHHOro
onpefeneHns MMHUATIOPHBIX NIaBKUX BCTABOK

1994

YacTb 6: [lepxatenu ons MUHUATIOPHBIX KapT-
PUIKHBIX NAaBKNX BCTABOK

2001

YacTb 10: Mocobrie No NPUMEHEHMIO MIABKUX
BCTaBOK

I[EC 60730-2-7

1990

ABTOMATUYECKME pPene ynpaBneHns anist
ObITOBO TEXHWKM 1 @HANOrMYHOTO NPUMEHe-
Hus. YacTb 2: OnpeneneHHble TpeboBaHNs AN
TaliMepoB 1 Pene BPEMEHU

IEC 60364-1

2001

AneKTpoycTaHOBKM 3aaHni — YacTb 1:
OCHOBHbI€ MPUHLLMMbI, OCHOBHbIE XapakTEPUCTU-
Ku, onpeneneHns

IEC 60364-4

2001

AnekTpoycTaHOBKM 3aaHui — YacTb 4: 3awmra n
6e30MacHOCTb

IEC 60364-5

2001

...2002

ANeKTPOYCTaHOBKM 3aHW — YacTb 5: Buibop 1
MOHTaX 31eKTP0060PYN0BaAHMS

IEC 60364-6

2001

AnekTpoycTaHOBKM 3aaHuin — YacTb 6: OcBuae-
Te/IbCTBOBAHNE

IEC 60364-7

1983

...2002

OneKTPoyCTaHOBKYM 3aaHuii — HYacTb 7: Tpebo-
BaHW$ K CneLmanbHbIM YCTaHOBKAM 1 MecTam
pacnoioXeHNs!

IEC 60529

2001

Crenenu 3aLmTbl o6onoyex (IP)
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1.2 Ctangaptbl MOK ans anektpoobopynoBaHus

1 CTAHOAPTDI

CTAHOAPT

rog

HA3BAHUE

IEC 61032

1997

3auTa nepcoHana 1 060pyaoBaHus,
ob6ecneuvBaemas obonoykamu — LLynel ans
0oCBMOETENbCTBOBAHUA

IEC 61000-1-1

1992

ANeKTPOMarHMTHasi CoBMECTUMOCTb

(BMC) - Yacrtb 1: Obme ceeneHus. Pasznen 1:
YnoTpebneHue 1 MHTeprnpeTaLms OCHOBHbIX
onpefeneHnin  TEPMUHOB

IEC 61000-1-2

2001

AnekTpoMarHuTHas coBMecTumocTb (AMC) -
Yactb 1-2: O6Lime ceeneHus. Metogonorus
LN LOCTUKEHMS GYHKLUMOHaNbHOM Besonac-
HOCTM 3NEKTPUYECKOr0 1 3NEKTPOHHOro 060opy-
[OBAHUSI, OCHOBaHHas Ha 3NEKTPOMArHUTHBIX
SBNIEHUSX

IEC 61000-1-3

2002

AneKkTpoMarHuTHasi COBMECTUMOCTb

(BMC) - YacTtb 1-3: ObLime cBeaeHus. Yyet
3¢ dekTa BbICOTbI YCTAHOBKM B rPaXaaHCKOM
000pya0BaHWN 1 CUCTEMAX
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2 3awumTta duaepos

2.1 BeBeaeHue

Cnepyiowme onpeeneHns, kacalowmecs 3N1eKTpOyCTaHOBOK aHbl B CTaHaapTe
IEC 60050.

XapakTepuCcTUKU 3/1eKTPOYCTAaHOBOK

ANEeKTPOYCTaHOBKM (30aHNI1) — 3TO COBOKYMHOCTb 31EKTPOOOOPYA0BAHNSA [N1S BbINONHEHMS
OnpeaeNeHHbIX LeNei, MMEIOLLLEro CKOOPAMHUPOBAHHBIE XapaKTEPUCTUKK.

WCTOYHMK NUTaHMS 3NEKTPOYCTAHOBKM — 3TO TOYKA, U3 KOTOPOI ANEKTPUYEcKas SHepris
MOAAETCS B 3NEKTPOYCTAHOBKY.

HewtpanbHbiii npoBoaHMK (0603Ha4aeTcs N) — NPOBOAHMK COEANHEHHBIV C HEATPANBHO
TOYKOW CUCTEMBI U YHACTBYIOLLWIA B Nepesiade 31eKTPOIHEPr .

3awuTHbIli NPoBOAHMK PE — 370 NPOBOAHMK, MCNOMb3YEMbIV B HEKOTOPbIX Cyyasx ans
3aLLMTHI OT NOPAXEHUS ANEKTPUYECKMM TOKOM, 1S SNEKTPUYECKOTO COEAMHEHNS MIOBLIX
3 CNeayoLLmX YacTel:

- He3aLLMLLEHHbIE TOKOMPOBOASLLME HaCTK;

— BHELUHMe TOKONPOBOASILLYE YaCTw;

— [MaBHbIE BbIBOJbI 323EMIIEHUS;

- 3a3eMNSI0LLME ANEKTPOLbI;

— TOYKU 323eMJIEHUS UCTOYHUKOB U UCKYCCTBEHHbIE HENTPANM.

PEN npoBOAHMK — 323€M/IEHHbIA NPOBOAHMK, COYETAIOWMIA QYHKUMN HEATPANBLHOMO U
3aLLUMTHOrO NPOBOAHWKOB.

Temneparypa oKkpyxartoLueii cpeabl — Temneparypa Bo3ayxa wiam ipyroi cpeael, B KOTOPOiA
pa3mMeLLeHo 060pyaoBaHue.

HanpsxeHnus

HoMuHanbHOe HanpskeHUe (3N1eKTPOYCTaHOBKM) — XapakTepHOe AS 3HEProCUCTEMBI
NN e YacTW HanpsXeHwe.

MpuMeyaHue: OeMCTBUTENBHOE HANPSXXEHNE MOXET OTINYATCS OT HOMUHAMBHOMO C Y4ETOM
DOMYCTUMBIX OTKOHEHWIA.

Toku

PacueTHbIN TOK (B Lienw) — TOK, Ha KOTOPbIA paccynTaHa Lemnb Npu HopManbHbIX paboumx
YCNOBMSIX.

TokonpoBoasLas cnoco6HOCTb (MPOBOAHMKA) — MAKCUMabHbIA TOK, KOTOPbIA MOXET
NPOBOAWTbL NPOBOAHNMK B Crieundrnyeckux ycnosusix 6e3 NpeBbILLEHNS YCTAHOBMBLLENCS
TeMnepaTypbl 3a4aHHOr0 YPOBHS.

CBepxToK - N1000V TOK, NPEBLILLAOLLNIA HOMUHANBHOE 3HAYEHWEe. NS NPOBOAHNKOB HOMMU-
Ha/IbHOE 3HayYeHMe — 3TO TOKONPOBOAALLAS CNOCOBHOCTb.

Tok neperpyskm (Lenw) — CBEPXTOK, NOSBASIOLLMIACS B LLENM NPY OTCYTCTBUM 3NIEKTPUYECKOA
asapuu.

TOK KOPOTKOro 3amMblKaHUS — CBEPXTOK, ABNAOLLMIACS PE3YNLTATOM aBapun, Npu KOTOPOIA
TOYKY LIENW, B HOPMAbHOM PEXMME HAXOAALLMECS MO/, PA3HbIM NOTEHLMANIOM, COEANHAOTCS
MPOBOZHWKOM C HU3KMM MOMHBIM CONPOTUBNEHNEM.
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2.1 BeepeHune

2 3awumTta duaepos

YCNoBHbI TOK pacLenuTens (3aLmMTHOr0 YCTPOMCTBA) — ONPeaeneHHOe 3HaYeHme TOKa, KO-
TOPbIV 3aCTaBASET annapat 3alyThl cpabaTbiBaTb B TEYEHUM YCTAHOBIEHHOTO BPEMEHN.

BbisiBneHne cBepxToka - (DYHKLI,VIFI yCTaHaB/MBatoLLLias, 4TO 3HA4EHNA TOKA B LIEMNW NPEBbI-
LaeT npegnosaraemMoe 3Ha4eHne Ha NpoTaXeHnn onpeaeneHHoro BpeMeHN.

ToK YTEeUKM — 3NeKTPUYECKIIA TOK, NPOTEKAIOLLMIA O HEXENaTeNbHOMY NyTW Yepea NPOBOJ-
HWK, HO OT/INYHbII OT TOKA KOPOTKOrO 3aMblKaHus.

ABapuiiHbIiA TOK — TOK, NPOTEKAIOLLMIA B AaHHOW TOYKE CETW 1 ABNSIOLLMIACS PE3YN5TaToM
aBapu B APYroi TO4Ke 3TOM CETK.

Cuctembl NpoBoAOB

Cuctembl NPOBOAOB — 3TO YCTPOMCTBO, COCTOsLLEe 13 kabens unu kabenen unm coeau-
HUTENbHbIX LLUMH 1 YACTEN, KOTOPbIE MX 3aALLMLIAIOT a, NPK HE0BXOAUMOCTU, OrOPaXMBAIOT
kabenum unmn COeaNHUTENbHbIE LLNHBI.

AnekTpuyeckue uenm

AnekTpuyeckas Lenb (YCTaHOBKYM) — YaCcTb NEKTPOYCTAHOBKM, NUTAIOLIASACS OT OHOMO
MCTOYHVKA W 3aLLMLLAEMAS OJHAM YCTPOVCTBOM 3aLLTHI.

PacnpepenuTtenbHas uenb (3LaHI) — Lienb, NUTAoLLAas pacnpesennTeNbHbIN LT,

KoHeyHasi uenb (30aHns) — Lenb NoACoeaNHEHHast HENOCPEACTBEHHO K TOKOMPUEMHMKY
AN Po3eTKam.

Opyroe o6opyaoBaHmne

AnekTpuyeckoe 06opyaoBaHMe — NiobbIe YCTPONCTBA MCMONb3YEMbIE B TaKMX LENsX,
kak Npon3BOLCTBO, Npeobpa3oBaHune, nepeaaya, pacnpeaenerme unm notpednexne anek-
TPUYECKOW SHEPrun, Takme Kak aneKTpoOMexaHU4Yeckue yCTponcTea, TpaHcOOopMaTophl,
annapartbl, M13MepuTeNbHble NPUOOPLI, YCTPONCTBA 3aLUMUTLI, 060PYA0BaHME NS CUCTEM
MPOBOAOB U T.4.

TokonpmeMmHUK - 060pyA0BaHME NPeaHa3HA4YeHHOE Ansi Npeobpa3oBaHms 3eKTPUHECKO
3Hepruv B Apyre GopMbl 3HEPriK, HANPKUMeEp CBET, TeNNo, ABUXEHME.

Annapatbl 3awWuTbl M yNpaBneHus - 060pyA0BaHNe NpeaHa3Ha4YeHHOE 1S COeaMHEHNS
C 3NEKTPUYECKON LIEMNbIO C LIeSbHO BLINOHEHNS CReayoLLmX GYHKLWIA: 3aLmTa, ynpasneHue,
pasbeanHeHre, KOMMyTaLS.

NopTatusHoe oGopyaoBsaHue - 060Pya0BaHINE, KOTOPOE NePeaBUraeTcs B NPOLEcce
PaboTkl UM KOTOPOE MOXHO NEPecTaBnATh C OAHOrO MECTa Ha Apyroe, He OTKMoYas OT
NCTOYHMKA NUTAHNS.

Py4HOi1 MHCTPYMEHT - nopTaTyBHOE 060PYA0BaHIe NPeaHA3HAYEHHOE ANiF TOro, YT
[IEPXaTh €ro B pykax npu HopMabHOM UCMONb30BAHNM, B KOTOPOM [IBUraTeslb, EC/N TaKOBOIA
MMEETCS, ABNAETCA HEOTHEMIEMOM YaCTbio 000PYA0BaHNS.

CraumoHapHoe 060opyaoBaHue - 3aKkpenneHHoe obopynosaHue, nmbo obopynoBaHue
He UMEIOLLEE PYYKM S NepeHOCKM 1 06nafaloLLee Takoin MacCoi, 4To ero Henb3s Nerko
nepemecTuTb.

3akpenneHHoe 006opyaoBaHMe — 000pyA0BaHME NPUKPENNEHHOE K OCHOBAHUIO UK
3aLUMLLEHHOE OT NepeMeLLeHme Kakum nmbo Apyrm cnocobom.
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2.1 BeepgeHue

2 3awumTta duaepos

Pa3mepbl 3neKTpoyCcTaHOBOK

Cnenytolwas 6710k-cxema nokasbiBaeT MeToauky, KOTOPOi He0OGX0AMMO CNeaoBaTh s
MPaBUILHOrO ONpeeneHns pasMepa aeKTPOYCTaHOBOK.

AHanns Harpyskm:

- ornpeneneHne MOLLIHOCTM NOTPEBNSEMO HArpy3kaMm 1 UX PacrosoXeHUs;

- OnpeaesneHnst PacnosioXeHna LLeHTPOoB pacnpenenenmsa mowHocTtu (HKY);

- onpeneneHve NoABOAOB U pacyeT ASIMHbI COEOVHUTENbHbBIX 3JIEMEHTOB;

- onpepneneHne obuiel NoTPedbaseMor MOLLIHOCTH, C Y4HETOM KO3dduLmMeHTa
3arpy3ku.

OnpepneneHve pa3amepoB TpaHChOPMaATOPOB U FEHEPaTOPOB C Y4ETOM
BO3MOXHOCTU B AaJ/IbHENLLIEM NOAKITIOHEHUS AOMONHUTENBHbBIX HArpy3o0K,
WCTOYHUKWN 3HEPIUM AOJDKHBI UMETh 3anac npmbnnantensHo +(15-30)%.

"

OnpepeneHne pasmepoB NPOBOAHUKOB:

- OLLeHKa ToKa Harpysku Ib B kaxaoM COeANHUTENBHOM 3JIEMEHTE;

- onpegeneHve Tmna npoBoaHuKa (MPOBOLHUKM U U30JSLMOHHBIE MaTepualbl,
UX KOHpUrypauus, ...);

- onpefesieHre NnonepeyHoro Ce4eHns 1 TOKONpPoBOAALLEN CnocobHOCTM | ;

- pacyeT NageHus HanpsXXeHUs OT NPOTEKAaHUSA TOKa Harpy3Ku 1
B OMNpeaesieHHbIX YCNoBUSX (NyCK ABuUratens ...)

| MpoBepka orpaHU4YeHna NageHUus HanpPsAXXeHNs B KOHe4YHbIX Harpy3Kax|
0TPULATENbHBIA
‘ pesynsTat
PacuyeT ToKka KOPOTKOro 3amMmbiKaHUA, MakCMMasibHble 3HAYEHUS B LLUMHAX
(Ha4Yano NMHUM) N MMHUMasbHbIE 3HAYEHUA B KOHLLE JINHUN.

¥

BbiOOp 3aLMTHbIX aBTOMATN4YECKUX BbIKJIlOYaTesiei c:

- OTKJIIOYaOLLE CNOCOBHOCTLIO BbiLLE YEM MaKCUMasbHbIA OXUOAEeMbI TOK
KOPOTKOrO 3aMblKaHWS;

- HOMUHaNbHbLIN TOK IN HE HMXE ToKa Harpy3ku Ib;

- XapakKTePUCTUKM COBMECTUMBIE C TUMOM 3aLUULLIAEMOWN Harpy3Ku
(oBurartenn, KOHOEHCaTops.bl...). *

MpoBepka 3awWwmnTbl NPOBOAHUKOB:

- NPOBEpPKa 3aLLUUTLI OT NEPErPY3KN: HOMUHASIbHbLIN TOK U YCTAHOB/IEHHbIN

TOK aBTOMAaTUYECKOrO BbIK/I04aATENS A0/KEH ObIThb Bbille, YeM TOK Harpys3ku,
HO HMXe 4eM, TOKOMNMpoBoAdLLadA CrMocobHOCTb npoBoOAHMKA:

IbSInSIZ

- NpoBepkKa 3aLnTbl OT KOPOTKOro 3aMblKaHNA: 3Ha4YeHne D,xoynesa MHTEerpana |orpuua-
aBTOMaTN4eCKOro Bbikito4aTesid B YCJI0BUAX KOPOTKOro 3aMblKaHUA OOJIDKHO TeNbHbIN
6bITb HWXe,4eM 3Ha4eHne ,D,)KoyneBa MHTEerpasia, KoTopoe MOXeET Bblaep>XaTb pesynbTat
Kkabenb: 1t < K232

- MPOBEpPKaA 3aLLUUTbl OT KOCBEHHbIX MPUKOCHOBEHUI (B 3aBMCUMOCTU OT TUNa
pacnpenenmTenbHOM CUCTEMBI)

MpoBepka koopAauHaUUM C JpyrumM 060pyS0BaHMEM (CENEKTUBHOCTD é
oTpUIa- N pe3epBHas 3alumTa, NpoBepka KOOPANHALNN C BbIKNIOYATENAMMU HArpy3sKku...) e
TeNbHbI * S
pesynbTat =)
BbIOOP KOMMNOHEHTOB (BCNOMOraTesibHbIe LIenu, BbIBOAbI...) S
N KOHCTPYKLUMM HKY 2
24 YyebHOe nocobue no aneKTpoycTaHOBKaM
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2 3awumTta duaepos

2.2 TMpoknapka v onpepeneHne pa3amepos

kabenei

MpoBogHMKK
nKabenu

[ns npaBuibHOrO onpeaeneHns paamepos kabenen HeobxoaMMO:

* BbIOpaTh TN Kabens 1 cnocob ero YCTaHOBKM B COOTBETCTBUM C OKPYXAIOLLEN CPeaon;
* BbIOpaTh NONEPEYHOE CEYEHNE B COOTBETCTBIUM C TOKOM Harpyaku;

* NPOBEPUTb NAAEHNE HANPSXEHNS.

2.2.1 TokonpoBoasLas cnocoGHOCTb M cNOCOObI NPOKNaaKM

Bbi6op kabens

MexayHapoaHbIM CTaHAAPTOM, ONPEAensioLLMM YCTAHOBKY U pacHeT TOKOMPOBOASLLEN Cro-

COBOHOCTW Kabenei B XunbiX 1 NPOMBILLNEHHBIX 3aaHusIX, aensietcs ctanaapt IEC 60364-5-52

«ANEKTPOYCTaHOBKM 3aaHWii — YacTb 5 — 52 Bbi6op 1 MOHTaX 31eKTPo0b0opYA0BaHNS — CUC-

TEMbI MPOBOAOB>.

CnepytoLe napameTpbl UCNOAL3YIOTCS Ans Bbibopa Tuna kabens:

* MaTepuan NPOBOAHMKA (MeAb MW anioMUHMIA): BbIBOP 0OYCNOBNEH LIEHON, pa3MepoMm 1
MacCOMn, CONPOTUBNEHMEM K [IKUM BELLIECTBAM (XMMUYECKME PEareHTbl Ui OKUCIUTENN).
B Lienom, TokonpoBoasLLas cnocobHOCTbL MeAHOro NPOBOAHMKA NprnbnnantensHo Ha 30%
BbILLIE, 4€M TOKONPOBOASLLAS CNOCOOHOCTb aNtOMUHIEBOrO MPOBOAHMKA TOT0 XE CEYeHMS.
AnOMUHVEBBI NPOBOAHMK TOTO XE CEYEHUS UMEET 3NEKTPUYECKOE COMPOTUBNEHNE HA
60% BblLe 1 MacCy B ABa — TPU Pa3a HKE YEM MEAHBINA MPOBOLHUK.

* MaTepuan usonsauum (6e3 nonauumu, NMBX, nonncTMpon): matepuan N3onauMn BAUSIET Ha
MaKCUMaJIbHYIO TeMMNepaTtypy B HOPMaNbHBIX YCNOBUSX U YCIOBUSX KOPOTKOr0 3aMblKaHUS
1, Takum 06pa3oM, Ha MCMOb30BAHKE NOMEPEYHOr0 CEYEHNS MPOBOAHNKA (CM. YacTb 2.4
«3aLmTa 0T KOPOTKOr0 3aMbIKaHUSI»).

® TVN NPOBOAHWKA (OrONEHHBIA NPOBOAHMK, OQHOXMIbHLIVA kabenb 6e3 060104KKM, OAHO-
XWNbHbIA Kabenb ¢ 000M104KOI, MHOrOXMbHbIA Kabenb) BbIOMPaeTcs B COOTBETCTBUN C
MEXaHWYECKMNM COMPOTUBNEHNEM, CTENEHBIO N3OSN N CIOXHOCTbIO YCTAHOBKM (OTBO-
Abl, NOACOEAMHEHNS BAOSb TPACCHI MPOBOAA, Nperpaabl...), 00yCNoBNEHHbIA CNOCOBOM
NPOKNaaKm.

Ta6nuua 1: Bbibop cucteMbl NpoBoJOB

Cnoco0 npoknagxu

He  3axa- Buso- KaGenbhbiit  Kpenne- Moppe-
dukeu- HJ:I:c- naum- Kpen- CTOSK, AN  HMEeHa pXuBa-
poBaH- pepc- OHHOI KpenneHue nexue B YAMYHOro usons- owue

Hble  TBEHHO TPyOke B Xenoo Kopo6 OCBelLLeHHs TOpbI MpoOBOAA

OroneHHble NpoBoaa

R - - - - - + -

M30J'|I/IpOBaHHbIe NPOBOAHUKN

- - + + + - + -

Kabenu B 06onoyke MHOroXunbHblg
(BKNt04asA GPOHMPO-

+ + + + + + 0 +

BaHHbIN 1 C HeOp- OnHoXNbHbIE
raHNYeCcKon n3onauuen)

+ [Jlonyckaetcs
- He ponyckaetcs
0 HenpumMeHuMO, unn 0BLIYHO HE UCMONL3YETCS Ha NPAKTUKE
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2.2 lNpoknaaka v onpeaesnieHne pasmepoB kabenen

2 3awunta Puaoepos

[insi NPOMBILLNEHHBIX YCTAHOBOK PeAKO UCMOSb3YETCst MHOMOXWbHBIN Kabesb C nonepeyHbIM
CeyeHneMm, NpesbilLaowym 95 Mm?2,

CnocoObl npoknaaku

[ns onpegeneHns TOKONPOBOAALLEV CNOCOBHOCTM NMPOBOAHNKA W NPABUILHOMO Onpeaene-
HWS NONEPEYHOr0 CEYEHNs MPU 3a1aHHOM TOKE Harpy3ku Heob6xoaumo BbibpaThb Hanbonee
NOAXOASALLWIA K AaHHBIM YCNOBMAM CTaHAAPTHBIA CNOCO6 NPOKNALKM U3 YACAA ONUCAHHbIX B
BbILLEV3NO0XEHHBIX CTaHAAPTAX.

13 Tabnuu, 2 n 3 MOXHO BbISIBUTb MAEHTUdMKALWOHHBIA HOMep cnocoba ycTaHoBkM (A1, A2,
B1, B2, C, D, E, F, G), Tak Xe ncnonb3ytoTcs Tabnuupsl ans onpeaeneHns TeopeTuyeckon
TOKONPOBOAALLENA CNOCOOHOCTY NPOBOAHUKOB U C Y4ETOM NOMNPaBOYHbLIX KOIDDULMEHTOB
HE0o6X0AMMO Y4eCTb YCNIOBMS OKPYXAIOLLEN CPEAbl U ApYrue YCIoBuS.

Ta6nuua 2. CnocoObl Npoknaaku

Cnoco6 npoknaaxu
He B u3o- KabGenbHblt  Kpenne- Mopae-
dukcu- Puken- naum- Kpen- CTOSIK, AN HUE Ha pPXMBa-
pOBaH- pPOBaH- OHHOWN Kpennenne NeHne B YNIMYHOTO usong- owme
Ycnosus Hble Hble  TpyOke B Xeno0 KopoO 0CBeLLeHuns TOpbl MNpoBOAa
40, 46 0 . 30, 31
[MycToThl 30aHNS P 15,16 0 ) -
yeToThl 3h 15,16 32,33, 34
Kabenb-kaHansl 56 54,55 0 44 30,31, 32, -
56 33,34
nop‘3eM|.||,|e 72, 73 0 70, 71 - 70, 71 0 -
BcTpoeHHble 57,58 3 1,2 50, 51, 52, 44, 45 0 .
B CTPYKTYPY 59, 60 53
MoBEPXHOCTHIN . 20,21 4,5 6,7,8,9, 6,7,8,9 30, 31, 36
MOHTaX 12,13, 14 32,33, 34
BepxHuii . . 0 10, 11 - 30, 31, 32, 36 35
MOHTaX 33,34
Yucna B kaxaoii sueiike TabnuLibl ykasbliBaoT cnocob 13 Tabnuupl 3.
- He ponyckaetcs
0 HenpuMeHUMO niu 0BbI4HO He UCTIONB3YETCA Ha NPaKTUKE
26 Y4yebHoe nocobure no 3N1eKTPoyCTaHOBKaMm
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2.2 Mpoknagka n onpeneneHne pasmepoB kabenen

2 3awumTta duaepos

TaGnuua 3. NMpumepbl cNOCO00B NPoKNaaKu

CooTBeTCTBYIOLLMIA
€nocob yCTaHOBKM
Cnocob Howme Onucanue ,u.ocwlraeTv
YCTaHOBKM P crenyiowet
cnocoba TUMNOBOM
TOKOMPOBOASALLEN
CNocoBHOCTH
N3011poBaHHbIE MPOBOAHNKM NN
KomHara 1 OOHOXWbHbIE Kabenu B N30ASLMOHHOM A1
TpybKe B TENION30NMPYIOLLEN CTEHE
Komnara > MHOroXmnbHble kabenu B U30MSLMOHHON A2
TPpyOKe B TENNOM30AMPYIOLLEN CTEHE
¢ MHOroXmnbHble kabenu
omHara 3 HEMOCPEACTBEHHO A1
B TENIOM30/MPYIOLLE CTEHE
13011pOBaHHbIE MPOBOAHMKM 1N OBHOXMIbHbIE
4 kabenu B M30NSUMOHHON TPYOKE Ha iePeBAHHOM B1
UM BETOHHOI CTEHE AU C PACCTOSHUEM OT CTEHbI
MeHee yem 0,3 oT amametpa Tpybku
MHOroXmnbHble kabenu B U30MSLMOHHON
TpyOKe Ha AePEBSHHOI UK 6ETOHHON
CTEHE WN C PAaCCTOSHUEM OT CTEHbI B2
MeHee yem 0,3 0T gnameTpa Tpyoku
M3011poBaHHbIE NPOBOAHWKI UK OfHOXMNbHbIE
kabenu B xenobe ans NPOBOOB Ha 1ePEBAHHOI
CTEeHe (pacnonoxXeHHble ropu3oHTaNbHO (6) B1
AU BEPTUKANBHO (7)
N3011poBaHHbIE NPOBOAHWKI NN OLHOXMNbHbLIE
kabenu B noaBecHoM xenobe (8) B1(8) wn
MHoroxunbHble kabenu B noasecHoM xenobe (9) B2 (9)
N3011poBaHHbIE MPOBOAHWKI UK OLHOXMAbHbLIE
kabenu B KopoBe Ang NPOBOAKA A1l
M3011poBaHHbIE NPOBOAHWKI UK OfHOXMNbHbIE B1(13)
kabenu B namuTyCe (13) nnun
MHOTOXWNbHble kabenn B nauHTyCe (14) B2 ( 14)
“/i30AMPOBAHHbIE MPOBOJHNKM B M3ORALMORKOR |
TPYOKE NN OLHOXMABHBIE UV MHOTOXMAbHbIE A1
kabenu B ABEPHbIX KOpoOkax
N3011poBaHHbIE MPOBOAHMKI B N30NSLMOHHON
TPYOKE Un OLHOXMAbHBIE UV MHOTOXMbHbIE A1
kabenn B OKOHHbIX pamax
OLHOXMNbHBIE UM MHOTOXMAbHbIE KAOEeNU:
- TpexdiasHble, 3aKpenneHHble Ha iepeBAHHON CTeHe,
UK C PACCTOSHMEM OT CTEHbI MEHEE YeM
I IIIIIKR 21 0,3 aametpa kaGens 0T AepeBAHHON C
= = cTeHbl (20)
- Tpex¢iasHble, 3aKpernneHHble HeNOCPENCTBEHHO
Ha [lepeBAHHOM NOTONKe,
YuyebHoe nocobune No aneKTpoycTaHOBKaM 27
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2.2 MNpoknaaka v onpeaesnieHne pasmepoB kabenen

2 3awunta Puaoepos

Cnocob
YCTaHOBKM

Homep
crnocoba

Onucaxuve

CooTBeTCTRYIOLNIA
cnocob ycTaHOBKM
pocTturaer
cnenyowen
TUMOBOW
TOKONPOBOASALLEN
cnocobHoCcTn

36

Ha xeno6 6e3 nepgopaumn’

Ha xeno6 ¢ nepdopatmeii '

Ha KpOHLUTelHbI Unu ceTky '

YcTaHOBKa C paCCTOAHUEM OT CTEHbI
6onee 4yem 0,4 opnametpa kabens

OOHOXWUITbHbBIE UM MHOTOXMUIIbHbIE
kabenu noaseLleHHble OTAEeSIbHO
WM BMECTe Ha Noaaep>XuBatoLLuii
nposos,

OroneHHble nnu MN30JIMPOBaAHHbLIE
MPOBOAHUKN Ha N30J1ATOpPax

EvnnF

EvnnF

28
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2.2 Mpoknagka n onpeneneHne pasmepoB kabenen

2 3awumTta duaepos

CooTBeTCTBYIOLNIA
cnocob yCcTaHOBKM
Cnocob pocTuraet
CTAHOBKM Homep Onuncanve cneaywowen
y cnocoba TMNOBOM
TOKONPOBOASALLEN
CnocoBHOCTU
; : 1.5De <V <20 D,
Df i TV 40 OAHOXMMbHbIE NN MHOTOXWUNbHBIE B2
‘1 i ! L kabenu B CTPOUTENbHbBIX MyCTOTax> V =20 Dg
B1
L /13011MpoBaHHbIE NPOBOAHMKM 1.5De <V<20 D,
T
L } o4 B kabesnb-KaHanax B CTPOUTENbHbIX B2
D, fHHH] v nycrotax? V > 20 D¢
? 1T T B1
/13011MpoBaHHblEe NPOBOAHMKM 1.5De<V<5D,
HHHHH L B kabenb-kaHanax B 6ETOHHOI CTeHe B2
[ [T
"’&x mEmmnm: COMPOTUBNEHVEM <
T He BbilLe YeM 2 K+ m/BT 5D <V < 50D,
B1
f 1.5D,<V<5De
v OAHOXM/bHbIE U MHOTOXWNbHBIE B2
Di @) L 46 kabenu:
iaaaaamsssnuR] - B MOTO/IOYHbIX MYCTOTaX
- 1og HacTunom nona’ 5 De <V < 50D
B1
— v | ] WI307MPOBAHHbIE MDOBOJHUKM U OQHOXWbHIE | |
& 50 kaGenn 8 kabenb-kaHanax yCTaHOBNEHHBIX B1
RO B HuLLE B nony
s _;/._ _______ s R e R e
@ 51 MHoroxmnbHble kabenu B kabenb-kaHanax B2
YCTaHOBNEHHBIX B HILLE B NONY
| _Locced SERGEEEEEEEEI. | oo
E v v N30n1poBaHHbIE NPOBOAHUKA U OBHOXMbHBIE B1 (52)
52 kabenu B 3arnybneHHbIX kabenb-kaHanax (52)
ISDN ISDN nnu
53 MHOroXubHbIE kabenu B 3arnybaeHHbIX B2 (53
. kabenb-kaHanax (53) (53)
]
:j 008, @
R
V130nmpoBaHHble MpOBOAHNKM M ofHoXMnbHbIE |1.5 Dy <V <20 D
5 kabenn B M30A9LMOHHBIX KOPoOax
DT@ Vv 54 B HEBEHTUIMPYEMbIX Kabenb-KaHanax, B2
9 MPOXOAALLMX FOPU3OHTANIBHO
>
' L N BEPTUKANBHO 2 V 220 D,
B1
YuyebHOoe nocobune No aNeKTpoycTaHOBKaM 29
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2.2 MNpoknaaka v onpeaesnieHne pasmepoB kabenen

2 3awunta Puaoepos

CooTBeTCTBYIOLLMIA
cnocob ycTaHOBKM
ocTuraet
Cnocob Homep Onuncanve cﬁeuylomeﬁ
YCTaHOBKM cnocoBa TUNOBOM
TOKONPOBOASILLEN
CrnocobHOCTH
SR M3011poBaHHbIe NPOBOAHMKN
55 B M30NALMOHHbIX KOPODax B1
202 B OTKPbITbIX MY BEHTUAMPYEMBIX
kabenb-kaHanax B nony
S — OLHOXMNbHbIE MW MHOTOXWNbHBIE Kabenn
L 56 B 060/104KE B OTKPbITBIX MW BEHTUIMPYEMbIX B1
kabenb-kaHanax nPoXoasiLLMX ropu3oHTaNLHO
NN BEPTUKASBHO

OBHOXMABHbIE MAN MHOTOXWbHbIE Kabenn
HenocpeaCTBEHHO B 6ETOHHbLIX CTEHAX
C YAENbHbIM TEMN0BbIM COMPOTUBNEHNEM C
He Bblwe Yem 2 K+ m/BT

_Bea pononHuTensHoi Mexauneckor sawmtel | ]
OOHOXMNBHbIE MM MHOFOXUNbHbIE Kabenn
HenoCpeaCTBEHHO B GETOHHbLIX CTEHAX
C YAENbHbIM TEMN0BbIM CONPOTUBNEHNEM C
He Bbile yem 2 K+m/BT

HHH] C [LONONHMTENBHO MEXAHWYECKOI 3aLLMTON

77 N M30n1poBaHHbIe MPOBOLHMKN
%~~(\ } 59 WA OBHOXMNbHbIE Kabenu B1
S .1 B M30/9LUMOHHON TPYOKe B BETOHHOI CTEHE
]
B e e e
T LT
/
:::( @ } 60 MHOroXunbHbIe kabenu B U30NSLMOHHON B2
N ’ TpyOKe B GETOHHOV CTEHE
EEE]

AudER=SRusN MHOTOXUIbHbIE KaBENM B N30MSILMOHHOM
70 TpY6Ke 1 B kabenb-kaHane B 3emne D

OIHOXMINbHbIE KabEeN B N30NALIMOHHON
TpybKe Mnu B kabenb-kaHane B 3emne D

OIHOXMINbHbIE M MHOFOXWIbHBIE Kabenu

B 000/104KEe HENOCPEACTBEHHO B 3eMiie

- 6e3 [I0MNONHUTENBHON MEXaHNYECKOIA
3aLLUTHI

OIHOXMINbHbIE M MHOFOXWITbHBIE Kabenu
B 0060/104Ke HENOCPEACTBEHHO B 3eMile D
- C ONONHUTENbHON MEXAHNYECKOW 3aLLUTON

'D, 370 BHELIHMI1 AMaMeTP MHOTOXUNLHOTO kabens:

- 2,2 x mameTpa kabens, ecnu TPV OLHOXMNbHBIX KaBeNs CTPOEHbI TPEYTONBHUKOM, UK

- 3 x imameTpa kabens, ecnu TPY OLHOXMAbHBIX KaBeNs YNoXeHb! B NPOCTPAHCTBO Kopoba B pAA.

2D, - 3T0 BHELLHMI AnamMeTP U3ONALMOHHON TPYOKM UK BEPTUKANLHOTO pasMepa kopoba.

V - 9T0 HaMMeHbLUWIA pasmep UK AMaMeTp NPOCTPaHCTBA UM MYCTOThI B BETOHHOI CTEHE UM BEPTUKAbHBIA pasMep NPsIMOYrobHOro kaHana, NoANoNLHOro
WU NOTOMOYHOTO MPOCTPAHCTBA.

BbicoTa kaHana 6osee BaxHa, Yem LW1pKHa.

30 YyebHOe nocobue no aneKTpoycTaHOBKaM
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2.2 Mpoknagka n onpeneneHne pasmepoB kabenen

2 3awumTta duaepos

He noazemHbie cnocoGbl Npoknaaku: BbIGOp ceveHuns B COOTBETCTBUM
C NpoBoAsLLei cnoCOOHOCTbIO Kabens U TUNOM NPOKNaaKu

TokonpoBoasLLas Cnoco6HOCTb kabens, He 3aKOMaHHOro B 3eMJT0, BbIYMCNIIETCA MO Cre-
ayioweit popmyne:

I, = 1okik, = 1Ky

roe:

* |, 370 TOKONPOBOAALLAA CNOCOOHOCTH HE 3aKONAHHOI0 B 3eMJ1I0 Kabens npu Temneparype
okpyxatoLeii cpeapl 30 °C;

* k. - nonpaBo4HbI KOSdULIMEHT [1s TemrieparTypbl OkpyXaroLLe cpeaibl omndHoi ot 30 °C;

* k, - N0NpaBoYHbIA KOIPPULMEHT 119 KaGeNeil, yCTAHOBNEHHBIX B CBA3KE UMM CIIOAMM, UK
Ans kabenei, NPONOXEHHbIX COAMI Ha HECKOMBKMX OMopax.

MonpaBoyHbiii ko3 PULMEHT k,

TokonpoBsoasLas CnocoOHOCTb kabenen, He 3aKOMaHHbIX B 3eM0, COOTBETCTBYET TEM-
nepatype okpyxatouieit cpeabl 30 °C. Ecnu Temnepatypa OKpyXatoLLein cpeabl B MECTE
YCTAHOBKM OT/IMYHA OT IaHHOW, HEOOXOAMMO UCMONL30BATh KOIDDULIMEHT k1 B COOTBETCTBUM
¢ Tabnuuelt 4 v TMNom nsonauum.

Ta6nuua 4: NMonpaBoyHbiii K03appuumeHT k1 ana Temnepatypbl OKpyXaioweii cpeabl
otmmyHoi ot 30 °C

M3onauus
Heoprannyeckas @
Temneparypa nokpbitas NMBX OrofieHHas, He
N » UM OroneHHas U
OKpyXatoLLei cpeabl PVC Monumepsl npepHasHayeHHas ans NPeAHasHaYeHHas ans
‘C (MNBX) XLPEun EPR © Temnepatypbl 70°C  Temnepatypbi 105°C
10 1.22 1.15 1.26 1.14
15 1.17 1.12 1.20 1.11
20 1.12 1.08 1.14 1.07
25 1.06 1.04 1.07 1.04
35 0.94 0.96 0.93 0.96
40 0.87 0.91 0.85 0.92
45 0.79 0.87 0.87 0.88
50 0.71 0.82 0.67 0.84
55 0.61 0.76 0.57 0.80
60 0.50 0.71 0.45 0.75
65 - 0.65 - 0.70
70 - 0.58 - 0.65
75 - 0.50 - 0.60
80 - 0.41 - 0.54
85 - - - 0.47
90 - - - 0.40
95 - - - 0.32
@ Nns Gonee BLICOKMX TEMMNEPATYP, KOHCYNLTUPYATECH C PONU3BOANTENEM
(6) MaTepuans rpynbl CLUMTORO NOANITUNEHA
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2.2 MNpoknaaka v onpeaesieHne pasmepoB kabenen

2 3awunta Puaoepos

MonpaBoyHbii ko3P PrumeHT k,

Ha TokonpoBoasLLyto cnocoOHOCTb kabenst BIUSET NPUCYTCTBUE APYrix kabenew, npono-
XEHHbIX psiaoM. Tennonepenaya e4nHNYHOr0 Kabenst MOXeT ObITb Pa3HOW B 3aBUCUMOCTM OT
npucyTcTBUA PAnoM apyrux kabeneit. Koadduument k, ykasaH B TabnLe B COOTBETCTBUM C
TEM Kak 613K pacnonoXeHbl kabenu B paae uam nyyke.

Onpegnenexve psaa v nyyka.

Pana: Heckonbko Lenei, 06beMHEHHbIX Kabensmu, NPONOXEHHbIMU OAMH 33 APYrUM C
npomexyTkamu unu 6e3, ropu3oHTaNbHO UK BepTUKanbHO. Kabenu B psiay MOHTUPYIOTCS B
CTEHYy, LTPOOBY, NOTONOK, MO UK HA NECTHUYHBIX CTOSIKAX;

> 2 D62
I |
L | I I I - | J
De1 D82

M 00/0000;

0,0,0,0,0,0;
0,0,0,0,0,0;

c)

<30 cmMm

Kabenw B psigax: a) c npomexyTkamu; b) 6e3 npoMexyTKoB; C) ABOHOM psf,

[Ty4ok: HECKONbKO Lieneil, 06bearHeHHbIX Kabensmu, He UMEIOLWMM NPOMEXYTKa U HEe
YNOXEHHbIE B PAAbI; HECKOMbKO PSAAO0B, MPONOXEHHbIX B OAHOM NPOCTPAHCTBE (Hanpumep,
B LUTPOGE), CYUTALOTCS My4KOM.

32 YyebHOe nocobue no aneKTpoycTaHOBKaM
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2.2 Mpoknagka n onpeneneHne pasmepos kabenemn

2 3awumTta duaepos

a)

b)

c)

Kabenu B nyuke a) B xenobe; b) B M30naLMOHHON TPYOKe; C) B LUTPOGE

3HaueHue Nonpaso4HOro KoapduumerTa k, pasHo 1, koraa:
* Mexy kabensiMm eCTb NPOCTPAHCTBO:

- [Ba OQHOXWNbHbIX KAOENsa, NpuHagNexalnx K pasHbiM LLEensm, CYMTaIOT-
CA pas3OeneHHbIMKU, KOraa paccTossHMe MeXAy HUMU B [BAa pasa npeBsbilia-
€T BHEWHWUn anameTp Kabens ¢ OONbWIMM MONEPEYHbIM CEYEHUEM;

- 1Ba MHOTOXW/bHbIX Kabens CHATaloTCs pasaeneHHbIMI, KOraa PacCTOAHME MEXAY HAMU
MO MeHbLLIE Mepe TaKoe Xe, Kak BHELLHWIA auameTp 6onbLuero kabens;

* CMEXHble kabenu HarpyxeHbl MeHee YeM Ha 30% OT X TOKONPOBOAALLEN CNOCOOHOCTH.

MonpaBoyHbIN KOIDDULMEHT NS Kabeneii B nyyke Uim B psiay BbIYMCASETCS UCXOAS U3 TOTO,
4TO NYy4KM COCTOST U3 OAMHAKOBbIX KaDeNen ¢ paBHOI Harpy3kon. Ipynna kabenei cyuTaeTcs
COCTOSILLEl U3 OAMHAKOBbIX Kabenei, Koraa Bbl4UCIeHNe TOKONPOBOASLLEN CroCOOHOCTH
OCHOBbIBAETCS HA OAHOW 1 TOW XEe MaKCUManbHO AONYCTUMON paboyei TemnepaType, v
Korga ce4YeHne NPOBOAHNKOB HAXOAMTCS B Npeaenax TPEX CMEXHbIX CTaHAAPTHBIX CEYEHWIA
(Hanpumep ot 10 0o 25 Mm?).

BbiumcneHune K0ahduumeHToB ans kabenei B nyyke ¢ pasHbiM CEYEHNEM 3aBUCKT OT KO-
yecTBa kabenem 1 nx cedeHmns. T KO3IDDULMEHTLI He 3aHECEHBI B TaBNILLY, HO A0MXHBI ObITh
BbIYVCIEHBI 419 KaXA0r0 nyyka nav psaa.
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2.2 MNpoknaaka v onpeaesieHne pasmepoB kabenen

2 3awumTta duaepos

MonpaBoyHbI KO3DDUUMEHT ANS FPYNMbI U30AMPOBAHHLIX MPOBOAHMKOB MK kabenei ¢
Pa3HbIMU CEYEHVSIMI B M30NSILIMOHHO TPYOKe, Xenobe nnm kopobe BbIMUCASETCS Kak:

Kp=—
> Jn
roe.

* k, - rpynnoBoi nonpaBo4HbIiA KO3 PULMEHT;

® N - KOJIMYECTBO Lienen B nyyke

lMonpaBoyHbIN KOIOOULMEHT, BbIMMCNEHHBIR AaHHBIM BbIP@XEHUEM, COKPALLAET 0NMacHOCTb
neperpy3ku kabenei ¢ MeHbLUMM NONEPEYHBLIM CEYEHNEM, HO MOXET MPUBECTU K HEAOUCMONb-
30BaHMIO NOMNEPEYHOro ceveHns bonblLumx kabenei. Mogo6HOro HeaoMCNONb30BaHMS MOXHO
1130exXaTh, €CNN HE MPUMEHSTL B OAHON rpynne kabenm 60MbLLIOTO 1 MAoro CEeYEHNS.

B cnenyiolei Tabnnue npuseeHbl 3HaueHna koapduumerTa k,

Ta6nuua 5: nonpaBoyHbIii KO3PPULMEHT Ang rpynnoBbIX Kabene

Ccbinka Ha ucnosnb-

3yemylio rpynny
KonunuecTBo Leneit unu MHOroXubHbIX kabeneii TOKONpPOBOASALLEit
Myukt  Cnoco® npoknagxu 1 2 3 4 5 6 7 8 9 12 16 20 €nocoGHOCTM
1 Myyok B BO3ayXE, 1.00 0.80 0.70 0.65 0.60 0.57 0.54 0.52 0.50 0.45 0.41 0.38
Ha NOBEPXHOCTK, Metogbl oTA go F
YTOMIEHHbIN UM 3aKPbITBIN
2 OpuH psp Ha CTeHe, 1.00 0.85 0.79 0.75 0.73 0.72 0.72 0.71 0.70
nony nav B Henephopmpo-
BaHHOM kaHane
3 Oawx psp npukpennenkbin 095 0.81 0.72 0.68 0.66 0.64 0.63 0.62 0.61
HENoCPEACTBEHHO M0A He cywiecTayert sHa- Meton C
[EPEBAHHBIM MOTONKOM HeHmid koadduUyen-
4 OpuH psg B nepdopupo- 1.00 0.88 0.82 0.77 0.75 0.73 0.73 0.72 0.72 Ta ecmiwmcnoeneit
BaHHOM FOPU30HTANILHOM WM MHOTOXM/TbHBIX
VN BEPTUKANLHOM KaHane kaGeneit Gonee 9
5  OmmHpsmsnecThmydom  1.00 0.87 0.82 0.80 0.80 0.79 0.79 0.78 0.78 Metonel EnF

CTOAKE U 3aXMe N T.4.

MPUMEYAHUE 1 3Tn koo PUUMEHTbI MPUMEHNMBI K OAIMHAKOBO Harpy>XeHHbIM rpyrnnam kabenein.

MPUMEYAHUE 2 MNonpaBoyHbIr KOSPPULMEHT NPUMEHATL HEOBA3ATENBHO, ECNIN FOPU30HTANbHbIN 3a30p
Mexay CMexXHbIMU kabenamMu B Ba pa3a NPeBbILLAET UX AUaMEeTp.

MPUMEYAHUE 3 Te xe k03dpDULMEHTBI NPUMEHUMBI K:
- rpynnam u3 aByx Unun Tpex OQHOXMIbHbIX Kabener;
- MHOFOXWJIbHbIM Kabensam.

MPUMEYAHUE 4 Ecnn cuctema CoCcTouUT U3 OBYX- U TPEXKUIbHBLIX kKabenein, 3a obLLee KONmMYecTBO kabenein
6epeTcs KONMYECTBO LieNen N MPUMEHSIETCA COOTBETCTBYIOLLMIA KO3DDULUMEHT 13 Tabnumupbl
ONs1 ABYX HArpy>XeHHbIX MPOBOOHUKOB A5 ABYXKUIbHbLIX Kabenen u ons TPeX Harpy>KeHHbIX
NPOBOAHNKOB IS TPEXKUNbHbIX Kabene.

MPUMEYAHWE 5 Ecnn rpynna cOCTOUT U3 N OOHOXWUIbHBLIX Kabenen, OHa MOXET CUMTATbCS Kak n/2 Lenen n3
ABYX Harpy>XeHHbIX NPOBOAHNKOB MW KakK N/3 N3 Tpex Harpy>eHHbIX MPOBOAHNKOB.
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2.2 Mpoknagka n onpeneneHne pasmepos kabenemn

2 3awumTta duaepos

Ta6nuua 6. MonpaBoyHbIi KO3PPULMEHT AN OAHOXMIIbHBIX Kabenei co cnocooom
npoknagku F

KonuuectBo TpexdasHbix uenei | Wcnonsayercs

Cnoco6 npoknaaku B Tabnuue 3 Ko:auﬂqaenc;':o (npumevanue 4) KaKB'V";o)::;j""
1 2 3 y
Conpukacatowmecs
MepdopuposaHHbii 1 0.98 0.91 0.87 Tpu kabens
kaHan
31 2 0.96 0.87 0.81 rOpuU30OHTaNbHO
(npumeyanme 2) :: 5 0.95 0.85 0.78
> 20 Mm ' ‘ ‘
ConpukacatoLmecs
v GF ®
neiial)%?wksg:::rbuﬁ 31 i?‘ 1 0.96 0.86 - TPy kaGens
KaHan i 225 Mm i 2 0.95 0.84 _ BepTnKaJibHO
(npumeyanue 3) i E
8 b
ConpukacatoLmecs
32 1 1.00 0.97 0.96
JleCTHMYHbIE CTOSKM, Tpu kabens
33 2 0.98 0.93 0.89
3aXNAMbI M .1 000000 rOpU30OHTaNbLHO
(npumevatmue 2) | 34 Q Q0 3 0.97 0.90 0.86
— > 20 MM
>2De 1 1.00 0.98 0.96
Mepopuposarsii | 34 ;‘ “De 2 097 | 093 | 089
KaHan
(npumesanne 2) ___ 3 0.96 0.92 0.86
>20 MM
PaspneneHHblie
) a2
BepTukanbHblit ) i & >2Dg 1 1.00 0.91 0.89 Tpu kabens
TepgopUOEa 31 | 226w | 2 1.00 0.90 | 0.86 | CTPOeHHble
o ors . . .
(npumeyanme 3)
e
32 220(\3 \ﬁeDe 1 1.00 1.00 1.00
NecTHnyHblE CTOAKK, | 33 ‘<—>‘ ® 2 0.97 0.95 0.93
3AXUMBI M T. 1 OO @@l
(MpuMesanve 2) 34 3 0.96 0.94 0.90
> 20 Mm

NMPUMEHAHUNE 1  KoaddPuuMeHTbl gaHbl ANst EGUHUYHbBIX PAAO0B Kabenen (Mn CTPOEHHbIX FPYMN) Kak noka3aHo
B TabGaunLE 1 He NPUMEHMMbI, Korga kabenu nponoxeHol 60siee 4eM B OAUH PS4, conpukacascb APyr C APYroMm.
3HavyeHuns ana Takoro cnocoba Npoknaakm MoryT 6biTb 3HAYUTENIbHO HMXE U A0JIXHbI ObiTb ONpeaesieHsbl
COOTBETCTBYIOLLNUM METOAOM.

NMPUMEYAHWNE 2 3HayeHus gaHbl 4N BePTUKaNbHbIX MPOMEXYTKOB Mexay kaHanamu 300 mm.
[ns MeHbLINX pacCTOAHUN KOAPPULMEHT A0IKEH OblTb YMEHbLUEH.

NMPUMEYHAHWE 3 3HayeHus gaHbl AN ropu30oHTasbHbIX MPOMEXYTKOB MexXAy kaHanamu 225 MM, 1 KaHanbl
NOBEPHYTHI APYT K APYrY 3aAHUMWN CTEHKAMWN U UMEIOT MO MEHbLLEN Mepe NpoMexXyTok 20 MM OT 06O CTEHDI.
Ons MeHbLWNX paccToAHUN KO3DDULMEHT [ONIKEH OblTb YMEHbLUEH.
NMPUMEYAHWE 4 [Onqa uenein, umeowmx 6onee yem oanH kabenb B napannenb Ha ¢pasy, kaxaaa TpexdasHas
cucTemMa NpPoBOAHMKOB OOJIXHA CHMTATLCSA Kak Lenb No aToin Tabnuue.
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2.2 MNpoknaaka v onpeaesieHne pasmepoB kabenen

2 3awunta Puaoepos

Ta6nuua 7. MonpaeouHblii K03 PULMEHT A1 MHOTOXUNBbHBLIX KaGeneli co cnoco-
6om npoknagkm E

Cnoco6 npoknaaku B Tabnuue 3 Konuyecteo Konuyecrso kabeneit
KaHanos 1 5 3 4 6 9
Conpukacatouwmecs
1 1.00 0.88 0.82 0.79 0.76 0.73
(ONZOAVZONVAONYAO! 2 1. .87 . 77 7 .
5 L—L 3 1.00 0.86 0.79 0.76 0.71 0.66
lMepdopupoBaHHbIi > 20 MM
KaHan 31
(Npumevatue 2) PaspneneHHole
Deg 1 1.00 1.00 0.98 0.95 0.91 -
\‘—/T\—)\ 2 1.00 0.99 0.96 0.92 0.87 -
@---@---@l 3 1.00 0.98 0.95 0.91 0.85 -
>20 Mm
Conpukacatouwmecs
1 1.00 0.88 0.82 0.78 0.73 0.72
2 1.00 0.88 0.81 0.76 0.71 0.70
BepTukanbHblii
nepdOopNpOBaHHBIi
KaWan 31
(npumevanue 3) _P_a3,u,eneH?b|e
1 1.00 | 091 | 0.89 | 0.88 | 0.87 -
@D, 2 1.00 | 091 | 088 | 0.87 | 0.85 | -
i 225 MME T/ e
ConpukacatoLmecs
1 1.00 0.87 0.82 0.80 0.79 0.78
ONZONZONZONZO) 2 1.00 | 0,86 | 080 | 0.78 | 0.76 | 0.73
EIDEE
3 1.00 0.85 0.79 0.76 0.73 0.70
32 I~ > 20 Mm
JlecTHnyHble CTOSKM, | 33 PasneneHHble
3aXMMbI U T.1 D
(npumevanne 2) | 34 N 1 1.00 | 1.00 | 1.00 | 1.00 | 1.00 -
@ﬂ@ 2 1.00 0.99 0.98 0.97 0.96 -
3 1.00 0.98 0.97 0.96 0.93 -
l—=- > 20 MM
NMPUMEYAHUVE 1 KoadduumneHTbl gaHbl ANS €AMHUYHBLIX PSO0B Kabenen (Mnn CTPOEHHbIX FPYNNn) Kak Noka3aHo
B Tabnnue n He NpUMEHUMBbI, Korga kabenun nponoxeHsl 601€e YeM B OAUH pPaf, conpukacascb Apyr C APYroMm.
3HayeHua ang Takoro cnocoba npoknagkyn MoryT 6biTb 3HAYNTENBHO HUXE U AOJIKHbI ObITb ONpeaeneHsbl
COOTBETCTBYIOLLUM METOAOM.
NMPUMEYAHUE 2 3HavyeHuns gaHbl 4N BEPTUKANbHbLIX MPOMEXYTKOB Mexay kaHanamun 300 MM 1 N0 MeHbLIel mepe
20 MM Mexay KaHanamMm 1 CTEHONM. [Ang MeHbLUNX PACCTOSAHU KO3DPUUNEHT A0NXKeEH ObiTb YMEHbLLEH.
NMPUMEYHAHUVE 3 3HavyeHns gaHbl 4Ns FOPU3OHTaNbHbLIX MPOMEXYTKOB MexXay KaHanamm 225 MM, 1 KaHanbl
MOBEPHYThI APYr K APYry 3a4HUMWN CTEHKAMM U UMEIOT Mo MeHbluel Mmepe npomMexyTok 200 MM OT Nto60W CTEeHbI.
Ona MeHbLWNX PacCToAHNI KOIPDUUMEHT LONXKEH OblTb YMEHbLLEH.
36 YyebHOe nocobue no aneKTpoycTaHOBKaM
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2.2 Mpoknagka n onpeneneHne pasmepos kabenemn

2 3awumTta duaepos

Wtor

Cnepnyiowias Metoayka foxHa ObITb NCMOb30BaHA A1 ONPEAENeHns nonepey-

HOro CeyeHus kabens:

1. M3 Tabnunupl 3 onpegenmte cnocod Npoknaaky;

2. V13 Tabnuuipl 4 onpenenuTe nonpasoYHbIA KOSGGULMEHT K, B COOTBETCTBUN C
marepuanom U3oNaLmmn U TeMNepaTypoit OKPYXatoLLER Cpesbl;

3. Wcnonbayiite Tabnuuy 5 ans kabeneii B nyykax uam B pagax, Tabavuy 6 ans
OAHOXWUNbHbIX kabenen B psif, Ha HECKOMbKMX onopax, Tabauy 7 ans MHOro-
XUNbHBIX Kabenen B psag, Ha HECKObKIX OMOpax U BbipaxXeHne JaHHOe ANs
rpynn kabenei ¢ pa3HbIM CEYEHNEM ANst ONPEAENEHNS NONPABOYHOIO KO-
duumeHTa k2 B COOTBETCTBUM C YACSIOM LIENe U MHOTOXWU/bHBIX Kabenei;

4. BbluucnuTe 3Ha4eHe Toka I, nyTem AeneHins Toka Harpyaku |, HanpousseaeHie
nonpaBo4HbIX KO3QOULMEHTOB:

5. M3 T1abnuupl 8 unm Tabnuubl 9 B 3aBUCMMOCTM OT criocoba NpoKiaaku, 30NSUMn U MaTe-
puana npoBOHMKOB, a Tak Xe KONM4YeCcTBa paboux MPOBOAHNKOB ONPEAENNTE CeYEHNE
kabens co cnocobHocTbio |) > 1" ;

6. [eicTauTesNbHAA TOKOMPOBOAALLASA CNOCOOHOCTL kabena Buiumcnsetca kak |,=1 k. k,.
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2.2 MNpoknaaka v onpeaesieHne pasmepoB kabenen

2 3awunta Puaoepos

Ta6nuua 8. Tokonposoasawias cnocodHocTb kKaGeneii ¢ MBX usonsauueit

wnn nonumepHoi nsonsuunein EPR/XLPE (metop A-B-C)

Cnocob A1 A2
npoknagku
MpoBoaHWK Cu Al Cu Al Cu
XLPE XLPE XLPE XLPE XLPE
Wsonsiuma EPR PVC EPR PVC EPR PVC EPR PVC EPR
HarpyxeHHble
NPOBOAHKM 2 3 2 3 2 3 2 3 2 3 2 3 2 3 2 3 2 3
S[Mm?]
1.5 19 17 145 135 18,5 16,5 14 13 23 20
25 26 23 195 18 20 19 145 14 25 22 185 175 195 18 14,5 13.5( 31 28
4 35 31 26 24 27 25 20 185[ 33 30 25 23 26 24 20 175| 42 37
6 45 40 34 31 35 32 26 24| 42 38 32 29 33 31 25 23| 54 48
10 61 54 46 42 48 44 36 32| 57 51 43 39 45 41 33 31| 75 66
16 81 73 61 56 64 58 48 43| 76 68 57 52 60 55 44 41 | 100 88
25 106 95 80 73 84 76 63 57 | 99 8 75 68 78 71 58 53 |133 117
35 131 117 99 89 103 94 77 70 [ 121 109 92 83 96 87 71 65 | 164 144
50 158 141 119 108 125 113 93 84 | 145 130 110 99 115 104 86 78 | 198 175
70 200 179 151 136 158 142 118 107 | 183 164 139 125 145 131 108 98 | 253 222
95 241 216 182 164 191 171 142 129|220 197 167 150 175 157 130 118 | 306 269
120 278 249 210 188 220 197 164 149|253 227 192 172 201 180 150 135]| 354 312
150 318 285 240 216 253 226 189 170|290 259 219 196 230 206 172 155
185 362 324 273 245 288 256 215 194|329 295 248 223 262 233 195 176
240 424 380 321 286 338 300 252 227|386 346 291 261 307 273 229 207
300 486 435 367 328 387 344 289 261| 442 396 334 298 352 313 263 237
400
500
630
38 YyebHOe nocobue no aneKTpoycTaHOBKaM
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2.2 Mpoknagka n onpeneneHne pasmepos kabenemn

2 3awumTta duaepos

B1

B2

KKK

ZX

TOTOT¢

@

O

@

x>

‘

Al Cu Al Cu Al
XLPE XLPE XLPE XLPE
PVC EPR PVC EPR PVC EPR PVC EPR PVC XLPE/EPR PVC
2 3 2 3 2 3 2 3 2 3 2 3 2 3 2 3 2 3 2 3 2 3
17.5 15.5 22 195 165 15 24 22 195 17.5
24 21 25 22 185 165 30 26 23 20 23 21 175 155| 33 30 27 24 26 24 21 185
32 28 33 29 25 220 40 35 30 27 31 28 24 21 45 40 36 32 35 32 28 25
41 36 43 38 32 28 | 51 44 38 34 40 35 30 27.0| 58 52 46 41 45 M 36 32
57 50 59 52 44 39 | 69 60 52 46 54 48 41 36 | 80 71 63 57 62 57 49 44
76 68 79 M 60 53 | 91 80 69 62 72 64 54 48 | 107 96 85 76 84 76 66 59
101 89 105 93 79 70 | 119 105 90 80 94 84 71 62 | 138 119 112 96 101 90 83 73
125 110 130 116 97 86 | 146 128 111 99 115 103 86 77 [ 171 147 138 119 126 112 103 90
151 134 157 140 118 104 | 175 154 133 118 138 124 104 92 | 209 179 168 144 154 136 125 110
192 171 200 179 150 133|221 194 168 149 175 156 131 116|269 229 213 184 198 174 160 140
232 207 242 217 181 161|265 233 201 179 210 188 157 139|328 278 258 223 241 211 195 170
269 239 281 251 210 186 | 305 268 232 206 242 216 181 160 | 382 322 299 259 280 245 226 197
441 371 344 299 324 283 261 227
506 424 392 341 371 323 298 259
599 500 461 403 439 382 352 305
693 576 530 464 508 440 406 351
39
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2.2 MNpoknaaka v onpeaesieHne pasmepoB kabenen

2 3awunta Puaoepos

Ta6nuua 8: TokonposoasaLias cnocodHocTb kKaGeneii ¢ MBX usonsauuei
wnn nonumepHoin nusonsuuein EPR/XLPE (metop E-F-G)

Cnoco6
npoknaaku
nnu @
Cu Al Cu Al Cu Al Cu Al
" XLPE XLPE XLPE XLPE XLPE XLPE XLPE XLPE
sonaun? 1 EPR | pyc| EPR |pvc| EPR |pvc| EPR |pvc| EPR | pvc | EPR | pvc| EPR | pvc| EPR | pvc
HarpyxeHHble
» 2 3 2
S[MM7][ npoBOOHMKM

1.5 26 22 | 23 185 |
2.5 36 30 28 23| 32 2 24 19.5

4 49 40 38 31| 42 34 32 26

6 63 51 49 39| 54 43 42 33

10 86 70 67 54| 75 60 58 46

16 11594 91 73| 100 80 77 61

25 149 119 108 89 | 127 101 97 78 [ 161 131 121 98] 13 110 103 845
35 185 148 135 111| 158 126 120 96 | 200 162 150 122| 169 137 129 105
50 225 180 164 135| 192 153 146 117 | 242 196 184 149| 207 167 159 128
70 289 232 211 173 | 246 196 187 150| 310 251 237 192| 268 216 206 166
95 352 282 257 210| 298 238 227 183| 377 304 289 235| 328 264 253 203
120 410 328 300 244 | 346 276 263 212 | 437 352 337 273| 383 308 296 237
150 473 379 346 282 | 399 319 304 245| 504 406 389 316| 444 356 343 274
185 542 434 397 322 | 456 364 347 280| 575 463 447 363| 510 409 395 315
240 641 514 470 380 | 538 430 409 330| 679 546 530 430| 607 485 471 375
300 741 593 543 439 | 621 497 471 381 783 629 613 497| 703 561 547 434
400 940 754 740 600| 823 656 663 526
500 1083 868 856 694 946 749 770 610
630 1254 1005 996 808| 1088 855 899 711

MpumevaHue

3H — 3 kabens pacnonoxeHbl FOPU3OHTANIBHO
3V - 3 kabens pacnofioXeHbl BEPTUKANBHO

40
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2.2 Mpoknagka n onpeneneHne pasmepos kabenemn

2 3awumTta duaepos

G
000 ©@@@ S
nnn
\‘ / ‘ 7De
% D ®
Cu Al Cu Al
XLPE XLPE XLPE XLPE
EPR | pvc | EPR | pvC EPR PVC EPR PVC
3 3H 3v 3H 3V 3H 3V  3H 3V
141 114 107 87 | 182 161 146 130 138 122 112 99
176 143 135 109| 226 201 181 162 172 153 139 124
216 174 165 133| 275 246 219 197 210 188 169 152
279 225 215 173| 353 318 281 254 271 244 217 196
342 275 264 212| 430 389 341 311 332 300 265 241
400 321 308 247| 500 454 396 362 387 351 308 282
464 372 358 287 | 577 527 456 419 448 408 356 327
533 427 413 330 661 605 521 480 515 470 407 376
634 507 492 392 781 719 615 569 611 561 482 447
736 587 571 455| 902 833 709 659 708 652 557 519
868 689 694 552 1085 1008 852 795 856 792 671 629
998 789 806 640 | 1253 1169 982 920 991 921 775 730
1151 905 942 746 | 1454 1362 1138 1070 1154 1077 900 852
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2.2 MNpoknaaka v onpeaesieHne pasmepoB kabenen

2 3awunta Puaoepos

Ta6nuua 9: TokonpoBoasLLas cNOCOOGHOCTb Kabeneli ¢ HeopraHU4eCcKol nsonauuen

Cnoco6 o
NpOoKNaaku
Metannuuyeckas o6onodka temnepatypa 70 °C (Metannuueckas obonouka temneparypa 105 °C | MeTannuueckas 060n04ka Temne
OGonouka MokpbiThle MBX Bes MBX 060/104kM kabesb MokpbiThie MBX
nnn 6e3 NMBX 0605104kM conpukacaroLmecs He conpuKacatoLmincs nnu 6e3 MBX 0605104KM COnpuk
X X X X X
HarpyxenHbie| X K3 K3 K K3 nnu nnu
NPOBOAHNKM :0: :01 :01 :0: :01
K K K K O
X X X X X
SimMm 2] 2 3 3 2 3 3 2 3
1.5 23 19 21 28 24 27 25 21
500 B 2.5 31 26 29 38 33 36 33 28
4 40 35 38 51 44 47 44 37
1.5 25 21 23 31 26 30 26 22
2.5 34 28 31 42 35 41 36 30
4 45 37 41 55 47 53 47 40
6 57 48 52 70 59 67 60 51
10 77 65 70 96 81 91 82 69
16 102 86 92 127 107 119 109 92
25 133 112 120 166 140 154 142 120
750B 35 163 137 147 203 171 187 174 147
50 202 169 181 251 212 230 215 182
70 247 207 221 307 260 280 264 223
95 296 249 264 369 312 334 317 267
120 340 286 303 424 359 383 364 308
150 388 327 346 485 410 435 416 352
185 440 371 392 550 465 492 472 399
240 514 434 457 643 544 572 552 466

Mpumevanne 1 1ng ogHOXUNbHBIX Kabener, 000104YKN KOTOPbIX COeAMHEHBI HA 060MX KOHLLAX.
Mpumevanne 2 Ang conpukacatowwmxcs kabenen 6e3 NBX 060104KkK1, 3HAYEHMS JOIDKHBI ObITb YMHOXEHbI Ha 0,9.
Mpumeyanre 3 D, — BHELWHWIA AnameTp kabens.
Mpumevanne 4  nsa metannudeckoi o6onodku temnepatypa 105 °C HeT HeobGxoAUMOCTHU
B MPYIMEHEHMUN IPYMNMOBbIX MOMPAaBOK.
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2.2 Mpoknagka n onpeneneHne pasmepos kabenemn

2 3awumTta duaepos

Evnn F G
spatypa 70 °C | MeTannuyeckas o6ono4ka Temnepatypa 105°C | Metannnyeckas o6onoyka remneparypa 70°C | Metannuueckas o6onouka Temneparypa 105 °C
Bes MBX 060n104km kabesb il ez (MIEL Bea MBX 0605104k kabesib He ConpuKacaoLLMiics
acaiowyecs He conpuKacaLLmiics nnm 6e3 MBX 060104KKM comnpukacatoLmecs
nnm Eélﬂl/l nnm nnm @ N © @ © ®© N © 9 ©
@ @ @ @ \7De N4 \7De N4
® De ® De
3 2 3 3 3 3 3 3
23 31 26 29 26 29 33 37
31 41 35 39 34 39 43 49
41 54 46 51 45 51 56 64
26 33 28 32 28 32 35 40
34 45 38 43 37 43 47 54
45 60 50 56 49 56 61 70
57 76 64 71 62 71 78 89
77 104 87 96 84 95 105 120
102 137 115 127 110 125 137 157
132 179 150 164 142 162 178 204
161 220 184 200 173 197 216 248
198 272 228 247 213 242 266 304
241 333 279 300 259 294 323 370
289 400 335 359 309 351 385 441
331 460 385 411 353 402 441 505
377 526 441 469 400 454 498 565
426 596 500 530 446 507 557 629
496 697 584 617 497 565 624 704
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2.2 MNpoknaaka v onpeaesieHne pasmepoB kabenen

2 3awunta Puaoepos

Mpoknaaka kabens B 3emne: BbIGOP NONEPEYHOro CEYEHUS
B COOTBETCTBMU C TOKONPOBOASALLEN CNIOCOOHOCTLIO Kabens
“ cnoco0oM NpoKnapku

TokonpoBoAsiLLAsA cCNoCOOHOCTL kabensi NPONOXEHHOTO B 3EMJIE BbIMUCASIETCS MO CNEAYIOLEN
dopmyne:

Iz = Iok1k2k3= Ioktot

roe:

* |, TOKOMPOBOAALLAA CMIOCOCHOCTL €AMHMYHOrO MPOBOAHMKA N1 NPOK/AIKe B 3eMIe Npu
Temnepartype okpyxatoLeii cpeapl 20 °C;

¢ k, MoMpaBo4HbIA KO3DOULIMEHT MU TEMNEpaType OKPyXaloLLeil cpebl oTmnyHoi ot 20°C;

* k, NONPaBO4HbIA KOIOULIMEHT ANA CMEXHBIX kabenel;

¢ k, MONpaBo4HbI KOADOULMEHT NPKU YAENBHOM TEMIOBOM CONPOTUBIEHNM 3EMIN OTIINYHOM
OT 3HayeHus 2,5 K+ m/BT;

MonpaBoyHbiii ko3 ULMEHT K,

TokonpoBoasLLas cnocobHOCTb Kabeneii NPONOXEHHbIX B 3eMIe NPUHSATA 11 TeMNepaTypbl
3emnmn 20 °C. Mpw gpyroi Temnepatype 3emMnit He0OX0AMMO MCMONb30BaTh NOMPaBOYHbIA
koadduumeHT k1, npnBeaeHHbIN B Tabnuue 10, B COOTBETCTBUM C MATEPUANOM U30NALMN.

Ta6numup! 10: MonpaBoyHbIit KOAGPULMEHT Ans TeMNepaTypbl 3eMAu

otnuyaioweiics ot 20 °C
Marepuan usonsiuum
Temnepartypa
3emnu PVC
°C (NBX) Monumep Tvna XLPEwn EPR @
10 1.10 1.07
15 1.05 1.04
25 0.95 0.96
30 0.89 0.93
35 0.84 0.89
40 0.77 0.85
45 0.71 0.80
50 0.63 0.76
55 0.55 0.71
60 0.45 0.65
65 - 0.60
70 - 0.53
75 - 0.46
30 - 0.38
(&) MaTepuanbl rpynsl CLUUTOrO NOAU3TUNEHA
44 YyebHOe nocobue no aneKTpoycTaHOBKaM

ADVLOC0204MANO6BRU



2.2 Mpoknagka n onpeneneHne pasmepos kabenemn

2 3awumTta duaepos

NonpaBoyHbii KO3 PuumeHT k,

Ha TokonpoBoasiLLyto CnocoBHOCTL Kabenst BNUSIOT CMexHble kabenu. Tennosoe paccesiHue
eMHNYHOrO Kabens OTNNYAETCS OT TEMIOBOr0 PACCESAHMS TOTO Xe Kabenst NPONOXEHHOTO
PSALOM C ApYrMm kabensmu.

MonpaBoyHblit KOAOUUMEHT K, BbEIMMCIAETCS Kak:

B rabnuuax 11, 12 n 13 npuseaeHsl 3HaveHns koahduumeHTa K,’ ans OBHOXMbHbBIX U
MHOTOXMbHbIX KaBenei NPONOXEHHbIX HENOCPELCTBEHHO B 3EMJIE UM BCTPOEHHBIX B
3aKpbITbIA KOPOD, B COOTBETCTBMM C PACCTOSHUEM OT ApYriX kKabenen uam pacctosHUEM
Mexzy kopobamm.

Ta6nuua 11. MonpaBoyHbiit ko3 PULMEHT pna kabeneit,
NPOJIOXEHHbIX HENOCPEACTBEHHO B 3emiie

3asop mexpay kabensmu (a)
Konuyectso Hynesoii (kabenun  OpuH gnameTp
ueneii conpukacaiorcs) kaGens 0.125m 0.25m 0.5m
2 0.75 0.80 0.85 0.90 0.90
3 0.65 0.70 0.75 0.80 0.85
4 0.60 0.60 0.70 0.75 0.80
5 0.55 0.55 0.65 0.70 0.80
6 0.50 0.55 0.60 0.70 0.80

MHoroxumnsHble kabenu

00 @

OnHoxunbHbIE kabenu

NPUMEYAHWE: JaHHble 3HaueHUst 0THOCSTCS K ry6uHe npoknagku 0,7 M v yaensHoMy TEeNS0BOMY COMPOTUBAEHMIO 3eMam 2,5 K+ Mm/BT.
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2.2 MNpoknaaka v onpeaesieHne pasmepoB kabenen

2 3awunta Puaoepos

Ta6nuua 12. MonpaBoyHblit KOG PULMEHT AN MHOTOXWUIbHBIX Kabenei,
NPONOXEHHbIX B OTAENbHbIX KOPOOax B 3emne

3a3op mexay kabenamum (a)

Konnyecteo Hynegoii (kaGenu
uenei conpukacaroTcs) 0.25m 0.5m 1.0m
2 0.85 0.90 0.95 0.95
3 0.75 0.85 0.90 0.95
4 0.70 0.80 0.85 0.90
5 0.65 0.80 0.85 0.90
6 0.60 0.80 0.80 0.90

MHoroxumnbHble kabenu

NMPYUMEYAHWE: laHHble 3Ha4eHns 0THOCSITCS K ryBuHe npoknaaku 0,7 M v yaensHOMY Tena0BOMY CONPOTUBAEHMIO 3eMam 2,5 K+ m/BT.

Ta6nuua 13. MonpaBoyHbiii KO3GHULUMEHT AN OBHOXMIbHBIX Kabene,
NPOJIOXEHHbIX B OTAENbHbIX KOpoGax B 3emne

3a3op mexnay kopobamu (a)

Konuyectso ogHOXMIb-
HbIX MPOBOAHUKOB U3 ABYX Hynb (kopo6a
unu Tpex kabeneii conpukacarorcs) 0.25m 0.5m 1.0m
2 0.80 0.90 0.90 0.95
3 0.70 0.80 0.85 0.90
4 0.65 0.75 0.80 0.90
5 0.60 0.70 0.80 0.90
6 0.60 0.70 0.80 0.90

OpHOXWNbHBIE Kabenu

ek W

a

NMPUMEYAHWE: laHHble 3HaueHns 0THOCSTCS K ryBuHe npoknaaku 0,7 M v yaensHOMY TEN0BOMY CONPOTUBAEHMIO 3eMam 2,5 K« Mm/BT.
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2.2 Mpoknagka n onpeneneHne pasmepos kabenemn

2 3awumTta duaepos

MonpaBo4HbIA KOIGPULIMEHT K,

* 1na kabenewn, NPONOXEHHbIX HENOCPEACTBEHHO B 3EM/IE UM NPK OTCYTCTBUM OPYrUX
MPOBOAHMKOB B MPe/esiax OIHOMO 1 TOr0 Xe Kopoba, 3HaueHue k,” pasHo 1;

® €C/I1 HECKONBbKO CXOAHbIX MO pa3mMepam NPOBOAHUKOB NPONOXEHbI B OAHOM Kopobe (on-
PeLeNeHre «rpynmbl CXOLHbIX MPOBOAHVKOB» CM. B MPeablayLLeM naparpade), 3Ha4eHve
k,"” 6epeTca 13 nepsoi CTPOKM TabnmLbl 5;

® eC/IM NPOBOAHMKM HE CXO4HbI MO pa3Mepy, NonpaBoYHbIA KOIPOUUNEHT BbIYMCAS-
eTCs Kak:

.
K =
* " \h

roe:
N — KONMYECTBO Liene B kopobe.

MonpaBouHblit K03 PULMEHT K,

YnensHoe TenNoBOe CONPOTUBNEHME 3EMAN BAMSIET HA TENNOBOE paccesHie kabens. Moysa
C HU3KVM TENJOBbIM COMPOTUBNEHNEM CNOCODCTBYET PACCEAHMIO TENNA, B TO BPEMS Kak
MoYBa C BbICOKUM TEMIOBLIM COMPOTUBNEHNEM OrpaHU4MBaeT paccesHue tenna. CtaH-
naptom |EC 60364-5-52 onpeneneHo COOTBETCTBYIOLLIEE 3HAYEHME YOENbHOIO TEMNOBOrO
conpoTuenexns 3emnm 2,5 K+m/BT.

Ta6nuua 14: MonpaBoyHblit KO3GPUUMEHT AN yAeNbHbIX TENNOBbIX CONPOTUBNE-
HWI1 3eMJIN OT/INYHBIX OT 2,5 Kem/BT

YaenbHoe Tennoeoe
conpotusnenme Kem/Bt 1 1.5 2 2.5 3
MonpaBoyHbIii KO3G ULUEHT 1.18 1.1 1.05 1 0.96

Mpumedarmne 1: OB6LIAs NOrpelwHOCTb NONPaBOYHOro kKoadduLmeHTa konebnetcs B npeaenax = 5%.
Mpumedarme 2: MonpaBoyHble K03aGDULMEHTbI TPUMEHUMBI K KaBensim, MPOSOXEHHbIM B 3aKOMaHHbIX
kopobax; 4ns kabenei, NPONOXEHHbLIX HEeNOCPEACTBEHHO B 3eMJ1e, MOMPaBOYHbI KO3GOULMEHT

ONS YAEnbHOro TENSIOBOr0 CONPOTMBAEHNS 3EM/U, MEHbLLEro YyeM 2,5 K+ m/BT, 6yaeT Boiwwe. Mpw
HE0bX0aMMOCTI MoNy4eHNs GoNee TOYHbIX 3HAYEHUI UCMONb3YIATE METOAbI PACYETa, MPUBEAEHHBIE B
IEC 60287.

Mprmeyane 3: NMonpaBoyHbIA KOIDOULMEHT MPUMEHUM K KOPOBGaM, MPONOXEHHBIM HA ry6uHe 4o 0,8 M.
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2.2 MNpoknaaka v onpeaesieHne pasmepoB kabenen

2 3awumTta duaepos

WUror:

VicnonbayiiTe aaHHy0 METOAMKY ANS ONPEAENEHNs MONEPEYHOro CeveHmns kabens:
1. 3 Tabnmuel 10 onpeaeniTe NONPaBoYHbIA kOIGOULIMEHT K, B COOTBETCTBIM C MATEPUAIOM
130NN 1 TEMMEPATYPOI 3eMAN;

2. ucnonbaynte Tabanupl 11, 12 1 13 nnn dopmyny ans rpynn He CxoaHbIX kabenen ans
onpefeneHns nonpaBoyHOro KoadduumeHTa k, B COOTBETCTBIM C PACCTOAHNUSMMN UK
kopobamu;

3. n3Tabnupl 14 onpeaennTe NonpasoYHbIi KOIGOUUMEHT K, COOTBETCTBYIOLMIA YENILHOMY
TEenn0BOMY COMPOTUBAEHMIO 3EMIN;

4. Bbl4MCINTE 3HAYEHWE Toka I', MyTem AeneHns Toka Harpy3ku |, (111 HOMUHaNBHOTO Toka
3aLLMTHOr0 YCTPOMCTBA) HA NPOM3BEAEHME MONPABOYHbLIX KOIPPULMEHTOB:

: I, b

|, =_°
’ KikoKs Kot

5. n3 Tabmmuel 15 onpeaenuTe nonepeyHoe cevexue kabend ¢ | > I’ B COOTBETCTBUM CO
cnoco60oM NPOKNaAKK, MaTepranom M30SLMM 1 MPOBOAHWKOB M KONMYECTBOM paboumx
NPOBOAHMKOB;

6. IenCTBMTENbHAs TOKOMPOBOAALLAS CMOCOOHOCTL Kabens BblMUCISETCS Kak:

|, =1,k kK,

Tab6nuua 15: TokonpoBoasiwas cnoco6HOCTL kKabenei NPOIOXKEHHbIX B 3eMe

Cnocob D
NpoKIaaKm
e T T
1 ~
::1@)]::
Matepvan nposogHuKa Cu Al
Martepuan Monumep XLPE n EPR PVC Monumep XLPE n EPR PVC
n30MALnn
HarpyerHble 2 3 2 3 2 3 2 3
S[mm?]| MPOBOAHMKM
1.5 26 22 22 18
25 34 29 29 24 26 22 22 18.5
4 44 37 38 31 34 29 29 24
6 56 46 47 39 42 36 36 30
10 73 61 63 52 56 a7 48 40
16 95 79 81 67 73 61 62 52
25 121 101 104 86 93 78 80 66
35 146 122 125 103 112 94 96 80
50 173 144 148 122 132 112 113 94
70 213 178 183 151 163 138 140 117
95 252 211 216 179 193 164 166 138
120 287 240 246 203 220 186 189 157
150 324 271 278 230 249 210 213 178
185 363 304 312 258 279 236 240 200
240 419 351 361 297 322 272 277 230
300 474 396 408 336 364 308 313 260
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2.2 Npoknaaka 1 onpeaeneHne pa3amepoB kabenemn

2 SawuTta dnaepos

k1 13 Tabnuubl 4

Bri6op cuctemel NnpoBoAoB no Tabnuue 1
Bbi6op cnocoba MoHTaxa no Tabnuue 2

Bbi6op cnocoba npoknagkum no Tabnuue 3

Iy

k2 13 Tabnuubl 7 <,u._a

HeT

k2 13 Tabnuupl 6

K2 u3 Tabnuupl 5

Kiot=K 1*k2

A 4
I"'b=lb/Ktot

A

Kiot=K 1*k2*k3

TokonposoasLLasl CnocobHOCTb

no Tabnuue ans
lo>1"p

l

S [mm?]

Iz = 10" Kot

YyebHoe nocobure no anekTpoycTaHoBKam

k1 13 Tabnamusl 10

ko' n3 Tabnuubl 11

|k2' 13 Tabnnubl 13| |k2' 13 Tabnuupl 12

-

(k2"=1) ]

o |

SV B

o

e

o

S

S

S

k2" n3 Tabnuubl 6 S

(G

[a]

A/ - 2
k3 u3Tabnuupl 14
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2.2 MNpoknaaka v onpeaesieHne pasmepoB kabenen

2 3awunta Puaoepos

MpumeyaHue Kk TabnuLe TOKONPOBOASALLEH CNOCOOHOCTH
M Harpy)XXeHHbIM NPOBOAHUKAM

B tabnuuax 8, 9 1 15 npreeaeHa TOKONPOBOAALLAS CMOCOOHOCTb HArPYXeHHbIX MPOBOAHNKOB
(TOKOMPOBOASALLYMX MPOBOAHMKOB) B HOPMabHbIX YCNOBMSIX PabOThI.

B onHO®ha3HbIX LENSX YUCN0 HArPYXEHHBIX MPOBOLHUKOB PABHO ABYM.

B c6anaHCcpoBaHHbIX 1 MMEIOLLMX HE3HAYUTENbHBIA HeBanaHe TpexdasHbIX Lensx Koam-
4eCTBO HarpyXeHHbIX MPOBOAHMKOB PABHO TPEM, TaK Kak TOK B HEATPaNbHOM NPOBOAHMKE
HE3HAYMTENEH.

B TpexdasHbix HecbanaHCMPOBaHHbLIX CUCTEMAX, FAE HENTPANbHbLIA NPOBOAHUK B MHO-
FOXUbHOM kabene NPOBOAMT TOK, ABASIOLMIACS Pe3ynbTaTOM HecbanaHCcpPOBaHHOCTY
ba3HbIX TOKOB, TEMNEpPaTypa NOAHNMAETCS 13-3a TOr0, 4TO TOK HEMTPAAN KOMMNEHCMPOBAH
COKpaLLeHeM Tenna, Bblaensemoro ogHUmM unu 6onee dasHbiMK NPOBOAHMKAMU. B aToM
cnyyae Bblbop pasmepa NPOBOAHMKA AOMKEH OCHOBLIBATLCS HA CAMOM BbICOKOM (a3HOM
TOKe. B0 BCEX Cnyyasx HEMTpanbHbI NPOBOAHUK AO/KEH MMETb COOTBETCTBYIOLLEE NOMNe-
PEYHOE CEYEHMe.

AddeKT rapMOHMK TOKOB B COaNnaHCUPOBaHHbIX TpexdasHbIX CUC-
TeMax: nonpaBoy4Hble KOAPPULUMEHTbI AN TAPMOHUK TOKOB B YETbI-
PEeXXUJbHbIX U NATUXUNBHbIX KA0eNsaX ¢ YeTblpbMS HarpyXXeHHbIMU
NPOBOAHUKAMMU

MMpw BbIYUCNEHWM TOKONPOBOAALLEN CNOCOOHOCTU LIENK, eCNWN HENTPANbHBIA NPOBOAHUK
NPOBOAWT TOK 683 COOTBETCTRYIOLLEr0 COKPALLEHNS Harpy3ku pasHbIX NPOBOAHMKOB, HEOD-
X0AMMO 6pathb B pacyeT TOK, NPOXOAALLMIA YePES HENTPANbHbIA MPOBOAHNK.

OTOT TOK HEMTPaN NOSIBNAETCS M3-3a Ha3HbIX TOKOB COAEPXKALLMX FAPMOHUKW, KOTOPLIE HE
nponapaatot B HernTpanu. Hanbonee 3aHaunTenbHas rapMoHUKa, He NponajaoLLas B HelTpa-
71, - 3TO TPETbSI rapMOHIIKA.

BennynHa ToKa HerlTpanu n3-3a TPETEN rapMOHNKN MOXET NPEBLILATL BENMYMHY (Pa3HOro
TOKa OCHOBHOW 4aCTOTbI. B 3TOM Cyyae HeMTpanbHbI TOK GyaeT 0Ka3biBaTb 3HAYNUTENBHOE
BNMSIHME HA TOKOMPOBOAALLLYIO CMOCOBHOCTL Kabens B Lenu.

£ p
X
Vol

A A
\<>/\/
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2.2 Mpoknagka n onpeneneHne pasmepos kabenemn

2 3awumTta duaepos

O6opynosaHue, KOTOpoe 00bIYHO CO3AAET 3HAYMTENbHBIE TOKM FAPMOHUK 3TO, HANPUMEP,
NIOMUHUCLIEHTHOE OCBeLLeHMe BaHKOB, MCTOYHUKI MUTAHWS NOCTOSIHHOIO TOKA, TakKue Kak
B KOMMbtoTepax (ans 6onee NoapobHOA MHGOPMALMM O FAPMOHUYECKMX KONEBaHNSIX CM.
cranaapt IEC 61000). MonpaBoyHbIin K0O3GDULMEHT, AaHHBIV B Tabnuue 16, NPpYMEHUM TONbKO
k c6anaHcypoBaHHbIM TpexdasdHbiM LiENsiM (TOK B YHETBEPTOM NPOBOAHIKE 00YCNOBNEH TONbKO
rapMoHuKamm) ¢ kabenem, B KOTOPOM HEMTPanbHbIA NPOBOAHUK HAXOAMTCS B YETbIPEXKWb-
HOM MU NSTUXUIBHOM Kabene 1 caenaH 3 Toro Xe Mateprana u IMeeT Takoe Xe NonepeyHoe
CeyeHwe, Y10 1 dhasHblii NPOBOAHMUK. ATV NONPABOYHbIE KOIDOULMEHTHI bl ONpeaeneHs! Ha
OCHOBE TOKOB TPETEe rapMOHUKIW. ECn 0XmaaioTcs 3HaunTenbHble, T.6. 6onblue 10%, Toku
BbICLLIMX rapMOHUK (Hanpumep 9-0i1, 12-0i 1 T.4.) unu cyLLecTByeT HeGanaHe mexay dhasamu,
6onee yem 50%, LOMKHbI MPUMEHSITLCS MEHbLLIVE 3HAYEHIS NONPaBOYHbIX KOO OULMEHTOB.
9T KO3POULMEHTLI MOTYT BbITb BLIMMCAEHBI TONBKO U3 pacyeTa peanbHon GOpMbl TOKA B
dasHbIx NpoBOAHMKax. Ecnn npegnonaraercs, YTo TOK HernTpanu 6yaeT Boilie GasHoro, T0
pa3mep kabens fomkeH ObiTb BLIGPAH MO TOKY HEATPAMN.

Korpa Bbibop pa3mepa kabensi OCHOBLIBAETCS HA TOKE HEATPanM, KOTOPbIA HE3HAYUTENBHO
Bbllie Ga3Horo, He0bX0AMMO COKPaTUTL JAHHOE B TabNMLE 3HAYEHME TOKOMPOBOASALLEN
CNOCOBHOCTY NS TPEX MPOBOAHMUKOB.

Ecnu HeliTpanbHbI TOK MMeeT 3HaueHne 6onee 135% ot dasHoro, 1 pa3mep kabens BbiopaH
no Gpa3Homy ToKy, TpexdasHble NPoBoAa He ByayT MOMHOCTLIO HArPyXXeHbI, COKPaLLEHe Tena,
BblAeNaemMoro ¢asHbiMi NPOBOAAMM, KOMMEHCUPYET TEMMO, BbIAENSEMOE HEATPANbHbLIM
MPOBO/IOM, 10 TAKOI CTEMEHM, 4TO HET HE0OXOAMMOCTM B MPUMEHEHMM Kakoro-n1bo nonpa-
BOYHOr0 k03 ULMEHTA K TOKONPOBOASLLLEA COCOOHOCTU ANS NPOBOAOB HArPy3KU.

Ta6nuua 16: MonpaBoyHbie KO3 PULMUEHTbI AN TOKOB rapMOHUK
B YeTbIPEXXKMJIbHbIX U NATUXWIIbHbIX Kabenax

CopepxaHnue TpeTtei
rapMOHMWKM B TOKe (asbl MonpaBoyHbliii KOG PULMEHT
y 3Haquue6mKa, 3HayeHue ToKa,
0 KoTopoe HeoOxoAMMO KoTopoe HeoGxoaUMo
BoiGop pasmepa MCMONbL30BaTL AN BriGop pasmepa UCNoNb30BaTh ANS
OCHOBaH Ha ¢33HOM Bb|60pa Kabens OCHOBaH Ha TOKe B|,|6°pa Kabens
TOKe 1’ HenTpanu 1’
0+15 1 |, =_b - -
ktot
15+33 0.86 = :
- ' b~ 7. Ao~
K, 0.86 )
- - 0.86 ' | N
33+ 45 : l, = 0.86
> 45 i i 1 ly =1y
I _I b 3.k
[ie | - 970 TOK NPOTEKAIOLLWIA B HEIATPANM, KOTOPBIA BbIYACTAETCA CleayoLmMM 06pa3om: N = k -3 I
|, - TOK Harpyakm; tot
K, = 001 NONPABOYHBIA KOIDHULIMEHT,
k,, — k0o dULMEHT TpeTei rapMoHIKK /1St GasHoro Toka.
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2.2 MNpoknaaka v onpeaesieHne pasmepoB kabenen

2 3awunta Puaoepos

Mpumep onpepnenexns pasmepa kabens B cbanaHcupoBaHHOM
TpexdasHou uenu 6e3 rapMoHuK

OnpezeneHne pasmepoB kabesis Co CAEAYIOLUMMM XapaKTEPUCTIKAMMN:

* MaTepuan NPoBOAHMKA
* MaTepuan 13onsLmmn
* Tun Kkabens

® TUM YCTaHOBKM
® TOK Harpysku
Ycnosus npoknagkn:

* Temneparypa oKpyXaloLLeit cpespl

¢ CO CMEXHbIMM LienAaMK:

Meb
MBX
MHOTOXWNbHbBIN

kabenw B CBS3Ke
NV ropu3oHTaNbHas WTpoba

100A

40°C

a) TpexdasHas Lenb COCTosALLAs
13 4 0gHOXUNbHbIX kabenein, 4 x 50 Mm?
b) TpexdasHas Lenb cocTosLas
13 1 MHOTOXWUNBHOrO kKabens,
1x(3x50) Mm?
C) TpexdasHas Luenb cocToswas
13 9 OIHOXUNbHbIX Kabene
(no Tpu Ha dasy), 9 x 95 Mm?
d) ogHodasHas uenb cocTosLas
13 2 OQHOXUIbHBIX kabenen, 2 x 70 Mm?

52
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2.2 Mpoknagka n onpeneneHne pasmepos kabenemn

2 3awumTta duaepos

Pacuyer:
Tun ycTaHOBKM

B tabnnue 3 MOXHO HaiTV COOTBETCTBYIOLLMIA HOMEP YCTAHOBKM 1 METOA, YCTAHOBKMN A1
1CNoNb30BaHus B pacyetax. B faHHOM npumepe 310 Homep 31, KOTOPbI COOTBETCTBYET
meTony E (MHOroxmnbHbIi kabenb B WTPoGE).

[TorpaBo4HbI kK03PULUMEHT TeMnepaTypbl K,

W3 Tabnmubl 4 ing Temneparypsil 40 °C v matepuana usonaumu MBX, k, = 0.87.

k1=0.87

[TorpaBoyHbIA KOIGGULMEHT [/1A CMeXHbIX kabesiel K,

JAns MHOrOXuUnbHbIX Kabenen, crpynnpoBaHHbIX B WTPobe (cM. Tabnuuy 5). B kayecTse
NepBoro AencTens HeOOXOAMMO ONPEAENUTb KONMYECTBO LIENEHA UM MHOTOXMNbHbIX
kabene. [laHo:

* Kaxas Lenb a), b) n d) obpasyeT OTAENbHYIO Lienb;

® LieMb C) COCTOMT U3 TPEX Lienen, Tak kak OHa 06pa3oBaHa Tpems napanienbHbiMu kabensmm
Ha Kaxaoyto daay;

* kabenb, pasmepbl KOTOPOro HEOOXOAMMO ONPELENNTb, 9TO MHOTOXWbHBINA Kabenb 1 OH
00pa3yeT OTAENbHYIO Lienb;
O6uwiee yncno uenen 7.
3 cTpOKK, COOTBETCTBYIOLLEN CcNOCODY NPOKNaakm (kabenwn B CBA3KE), 1 KONOHKM, COOT-
BETCTBYIOLLLEN KONMYECTBY Lienei (7):

ko =0.54

Mocne Toro kak onpeagneHsl k, vk, He0OXOANMO BbIHUC/UTL I,

.1, _ 100

l=—2 = =212.85A
kk, 0.87-0.54

3 Tabnuupl 8 Ans MHOrOXWNbHBIX MEAHBIX kabeneii ¢ naonauwyeii NBX, MeToaa ycTaHOBKM
E, C TpemMs HarpyXxeHHbIMM MPOBOAHUKAMM, ONPEOENSEM MONEPEYHOE CEYEHME C TOKOMPO-
BOAALLEN cnocoGHOCTbIO |, > I”, = 212,85 A. Kabenb ¢ nonepe4HbiM ceuyeHne 95 MM> MoxeT
NPOBOAUTbL TOK 238 A B yCNOBMSIX OFOBOPEHHBIX CTAaHAAPTOM.

TokonpoBOAALLAS CNOCOOHOCTb, COOTBETCTBYIOLLAS AEACTBUTENbHBIM YCIOBUSIM YCTAHOBKM
a0l =238+ 0,87+ 0,54=111,81A
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Mpumep onpepenexns pasmepa kabens B cbanaHcUpoBaHHOM
TpexdasHoM Lenm co 3Ha4YnTeNbHbIM CoAepPXaHneM TpeTel

rapMOHUKU
Onpeanenerne pa3mepoB kabessi Co CREAYIOLMMM XapaKTEPUCTIKAMM:

* MaTepuasn NpPoBOAHMKA : medpb

* Mmarepuan usonauuu . NBX

* Tun kabens . MHOFOXMNbHbIN

® TUM yCTAHOBKU : psfaamun B rOpU30HTANbHOM LUTPO6E
® TOK Harpysku : 115A

Ycnosusi npoknagku:

* Temnepartypa oKpyXaloLlei cpeapl . 30°C

® HET CMEXHBbIX LIENe.

Pacuer:
Tun ycraHoBku

B tabnumue 3 MOXHO HaiTV COOTBETCTBYIOLLWA HOMEDP YCTAHOBKM M METOZ, YCTAHOBKYW AN
1CNONL30BaHUS B pacyetax. B gaHHOM npumepe aTo Homep 31, KOTOPbIA COOTBETCTBYET
meToay E (MHOroxwunbHbIn kabenb B Wrpobe).

[TorpaBoyHbIi KO3PUUMEHT TeMNepaTypbi K,

3 Tabnuupl 4 ons temnepatypbl 30 °C n matepuana naonauum NBX:
ky=1

[TonpaBoyHbIi KOIGGULIMEHT /1Sl CMEXHbIX kabesen K,

Tak KaK CMeXHbIX kabeneii HeT, TO:

ko =1

Mocne Toro Kak onpezaeneHbl k, vk, He0OX0AMMO BblMCAUT I’ :

l,=_° =115A
Kk,
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2.2 Mpoknagka n onpeneneHne pasmepos kabenemn

2 3awumTta duaepos

Mpy OTCYTCTBUM FrApMOHVIK 13 TaBANLbI 8 AN MHOFOXMABHBIX MEAHbIX Kabenew C N3onsaumnen
MBX, MeToaa yCTaHoBKM E, C TpeMS Harpy>XeHHbIMW NPOBOAHMKAMU, ONpedensem none-
PEYHOE CeyeHue C TOKOMPOBOAALLEA CnocobHoCTbIo |, > I’, = 115 A. Kabenb ¢ nonepeyHbim
ceveHneM 35 MM? MOXET NPOBOANTL TOK 126 A B yCNOBMSIX OrOBOPEHHbIX CTAHAAPTOM.
[nnTensHO-A0NYCTUMBIA TOK, COOTBETCTBYIOLLMIA AEACTBUTENBHBIM YCII0BMUSAM YCTAHOBKM,
370 126 A, TaK KaK 3Ha4eHnsa KoapduLIMeHTOB K, 1 K, pasHbi 1.

CopepxaHue TpeTel rapMOHUKI NPeanonoxXuTenbHo coctanseT 28%. Tabnuua 16, noka-
3bIBAET, 4TO NPW coaepXaHun TpeTel rapMmoHuku 28%, kabenb [oMKeH COOTBETCTBOBATb
TOKY KOTOPbI AOMKEH NPOBOANTL (a3Hblil MPOBOAHMK, HO C MPUMEHEHWMEM NOMPABOYHOIO
koapduumenta 0,86. Tok I’, cTaHoBUTCS:

po e M5
®" k,-k,-0.86 0.86

=1337A

3 Tabnuubl 8 onxxeH 6biTb BbIGpaH kabenb 50 MM? ¢ TOKONPOBOASLLEN CrocoBHOCTbIO 153 A.

Ecnu conepxanue TpeTeii rapmoHukn 40%, Tabnuua 16 nokasbiBaeT, YTO NpW COLEPXKAHNN
TpeTei rapmoHuki 40%, kabenb OMKEH COOTBETCTBOBATL TOKY, KOTOPbI AOMKEH NPOBOANTD
HeWTpanbHbIA NPOBOAHMK, HO C MPUMEHEHEM NONPaBOYHOro koadduupmenTa 0,86.

Tok B HEATPaNbLHOM NPOBOJHNKE:

I =‘Lb.3-k,,, =115:3-04=138A

ot

3Havenne Tokal’ .

I, It —@:160.5A

©~ 086 086

3 TabnuLbl 8 JonxeH 6biTb BbIOpaH kabenb 70 MM2 ¢ TOKONPOBOAALLLEN CrocoOHOCTbI0 196 A.
Ecnu copepxarue TpeTeli rapmMoHnkin 60%, Tabnuua 16 nokasbiBaeT, 4TO NPy COAEpXaHnm
TpeTei rapmoHukn 60%, kabenb JOMKeH COOTBETCTBOBATbL TOKY, KOTOPbIN IOMKEH NPOBOANTD
HENTPA/IbHbLIA NPOBOAHWK, HO C NPUMEHEHWEM NOMNPABOYHOMO KO3 ULIMEHTA PaBHOrO 1.
Tok B He/TpaNbHOM NPOBOOHMKE:

I :;tb.g.km =115-3-0.6 = 207A

ot

a, Tok I':

I, =1, =207A
3 Tabnuubl 8 nonxeH 6biTb BbiOpaH kabesnb 95 MM? ¢ TOKONPOBOASALLEN COCOOHOCThI0 238 A.
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2.2 MNpoknaaka v onpeaesieHne pasmepoB kabenen

2 3awunta Puaoepos

2.2.2 NapeHune HanpsaxeHus

B anekTpoycTaHOBKax 04eHb BaXHO OLEHWUTb NAAEHNE HANPSXXEHNS MEXAY NCTOYHUKOM K
Harpy3koi. Pabota 060pyL0BaHNS MOXET YXYALUMTLCS NPY NOAAYe HANPSKEHNS OTANYHOTO
OT HOMWHanbLHOro. Hanpumep:

e [lBuratesn; BpalLaloWmiA MOMEHT NPOMNOPLIMOHANEH KBaApaTy HanpsXeHUs NuTaHus,
Takum 00pa3om, eCiM HaNPSXEeHUEe NafaeT, HadanbHbI BPALLAIOWMA MOMEHT TaK Xe
CHWXAETCS, YTO 3aTPYAHSET NYCK ABUraTeNs; Tak Xe CHUXAETCH MaKCMManbHbI/A pas-
BUBAEMbIA MOMEHT;

¢ Jlamnbl HakamBaHus: 4eM O0MbLLE NAAEHNe HaNpPsXeHus, TeM cnabee CBEYeHWe 1 CBET
npuobpeTaeT KPACHOBATbIN OTTEHOK;

* [a30pa3psaHbIe 1amnbl; B LIENOM OHW HE O4eHb YYBCTBUTENbHBI K KONebaH1sM Hanpsixe-
HISI, HO B HEKOTOPbIX CNy4asix 3HAYUTENbHbIE MPOBAbI HANPSKEHNS MOTYT NPUBECTM K X
OTK/IOYEHWIO;

* 3/1eKTPOHHbIE MPUOOPbI: O4EHb YYBCTBUTENbHBI K NepenagaM HanpsikeHus 1 noaTomy
VIMEIOT CTabMNN3aTopbI;

* S/1eKTPOMEXaHNYECKMe YCTPOMCTBA: COOTBETCTBYIOLLMIA CTAHAAPT YCTaHABNMBAET, Y4TO
TaKu1e YCTPOMCTBA Kak KOHTAKTOPbI M IONONHATENbHbIE PACLLENUTENM MEIOT MUHUMATLHOE
3HAYEHNS HANPSXEHMS, HXKE KOTOPOTO X paboTa He rapaHTupyetcs. Ins KOHTaKTOPOB,
Hanpumep, yaepXaHne KOHTAKTOB CTAHOBUTLCS HEHAAEXHBIM NpW HanpsikeHun 85% ot
YCTaHOBNIEHHOTO.

ans YMEHbLLUEeHUs Noao06HbIX I'IpOGJ'IGM B CTaHA@PTax yCTaHaBANBAIOT CreLnalibHble Orpa-
HUYEeHUS:

¢ |[EC 60364-5-52 «3nekTpoycTaHoBku 3aaHunii. Beibop 1 nocTpoeHne anekTpoobopy-
ZI0BaHMs — cucTeMbl NPOBOA0B» B nyHkTe 525 ckasaHo, 4To «Ec/m He npenycMOTPeHO
[APYroro, Ha NPaxkTvke, NafieHne HanpsXeHne Mexay NCTOYHUKOM MATaKOLLMM YCTaHOBKY
1 000pyA0BaHNEM HE JOIXHO NPEBbILLATL 4% 0T HOMUHA/ILHOIO 3HAYEHWS HAMPSXKEHNS.
Lpyrve npeanvcanns BKAYaKOT B Ce0s OrpaHN4eHus 11 BDEMEHU rycka ABUraTene n
000pyA0BaHMS C BbICOKUM yAaPHbIM TOKOM. BpEMEHHbIE YCI0BUS TaKue Kak: MEPEX0AHbIe
npoLecchl 1 KonebaHns HanpsIXXeHUs B aBapPUIHBIX PEXUMAX MOTYT HE MPUHUMATLCS B
pacyer».

¢ |[EC 60264-1 «<6e30rMacHOCTb MexaHU3MOB — SneKkTpuyeckoe 000pya0BaHNE MEXaHN3MOB
- O6uwme TpebosaHus» NMyHKTOM 13,5 pEKOMEH0BAHO YTO Obl: «NaAEHNE HaMPSXEHUs
OT TOYKU NUTAHNS [0 Harpy3kv He AOSIXHO npeBbiluatb 5% 0T HOMUHAIbHOIO 3Ha4YeHus
HanpPsXXeHs1 B HOPMasbHbIX PAO0YMX PEXMUMAX>.

¢ |EC 60364-7-714 «3nexTpoyctaHoBky 3aaHuii — TpeboBaHus K crieLmanbHbIM yCTaHOBKaM
1 MECTY UX PACIOJIOXEHNS — YCTAHOBKM HapyXHOro oceeLLeHus» NMyHkT 714.512 Tpebyet
4TO Obl «[TageHne HanPSIXeHNS B HOPMaJIbHbIX YCI0BMSIX OblI0 COBMECTUMO C YCI0BUSIMY,
NCXOASALLMMM N3 MYCKOBOr0 TOKA 1aMr».
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2.2 Mpoknagka n onpeneneHne pasmepos kabenemn

2 3awumTta duaepos

PacuyeTt napeHuns HanpsHkeHus

[lnsi anekTprMy4ecKoro NPOBOAA C NOJHLIM CONPOTUBNEHNEM Z NAAEHWE HANPSKEHWS BbIYUC-
NFETCs N0 CnepytoLLein popmyrne:

AU =kZl, = kaE(r cosg+ xsing) [B] (1)

roe n
® K — KO3 PULMEHT paBHbIiA:

- 2 1nst 0gHO(a3HOM 1 ABYX(A3HO CUCTEM;

- V3 ans TpexdasHom CUCTEMbI.
¢ |, [A] - TOK Harpysku; ecnu nHGopMaLms O ero 3Ha4eHn He AOCTYMNHa, TO BblYMCIEHME

NPOBOAAT MO TOKOMPOBOAALLEN CNOCOBHOCTY kabens | , koTopas BeIMMCAETCA UCXOAA U3:

¢ | [KM] AAnMHA NPOBOAHNKA;
® NN — YUC/O NapannenbHbIX NPOBOAHMKOB Ha (asy;
¢ 1 [OM/KM] - yaenbHOe akTMBHOE CONPOTUBEHME Kabens;
¢ X [OM/KM] - yaensHOe peakTUBHOE CONPOTUBNEHNE Kabens;

sin ¢ =,/1-cos® g,

® COSYp — KOADOULMEHT MOLLHOCTM HArpysKu.
)

OObI4HO MPOLIEHTHOE 3HAYEHME MO OTHOLLEHNIO K HOMUHANIBHOMY 3HAYEHMIO HAMPAXeH!A
BbIYMCTIAIOT KaK:
U C/SI0T Ka AU
Au% = U_1 00 2)

r

YrenbHble 3HAYEHNS aKTUBHOTO 1 PEAKTMBHOIO COMPOTUBAEHUIA HA AVHNLLY A/MHbI Kabens
yCTaHaBNMBAIOTCS U3 CNEAYIOLMX TabauL, N0 NNOLWAAM NONEPEYHOro ceveHms 1 Gopme ka-
6ensa ans wactotsl 50 My, Ecnv vactoTa 60 Iy, TO peakT1BHOE CONPOTUBAEHNE HEOOXOAVMO
YMHOXUTb Ha 1,2.
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2.2 MNpoknaaka v onpeaesieHne pasmepoB kabenen
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Tabnuua 1: YaenoHoe akTUBHOE M peaKTUBHOE CONPOTUBIIEHUE MeAHOro kabens

Ha eAUHULY ANINHBI
OAHOXWIbHBIA Kabesb LBYXXUNbHbIN/TPEXKNIbHBIA Kabesnb
] r[Om/km] X[OMm/km] r[Om/km] X[OM/KkM]
[Mm?] 80°C 80°C

1.5 14.8 0.168 15.1 0.118

2.5 8.91 0.156 9.08 0.109
5.57 0.143 5.68 0.101

6 3.71 0.135 3.78 0.0955
10 2.24 0.119 2.27 0.0861
16 1.41 0.112 1.43 0.0817
25 0.889 0.106 0.907 0.0813
35 0.641 0.101 0.654 0.0783
50 0.473 0.101 0.483 0.0779
70 0.328 0.0965 0.334 0.0751
95 0.236 0.0975 0.241 0.0762
120 0.188 0.0939 0.191 0.074
150 0.153 0.0928 0.157 0.0745
185 0.123 0.0908 0.125 0.0742
240 0.0943 0.0902 0.0966 0.0752
300 0.0761 0.0895 0.078 0.075

Tabnuua 2: YaenbHoe akTUBHOE M peakTUBHOE CONpPOTUBNIEHNE
anioMUHUEBOro Kabens Ha eAUHULYY AJIHDI

OAHOXMNbHbINA kKabenb JBYXKUNbHbIV/TPEXKUIbHBIN Kabenb
r[Om/km] x[OM/km] r[Om/km] x[OM/km]
[Mm?] 80°C 80°C

1.5 24.384 0.168 24.878 0.118
2.5 14.680 0.156 14.960 0.109
9.177 0.143 9.358 0.101

6 6.112 0.135 6.228 0.0955
10 3.691 0.119 3.740 0.0861
16 2.323 0.112 2.356 0.0817
25 1.465 0.106 1.494 0.0813
35 1.056 0.101 1.077 0.0783
50 0.779 0.101 0.796 0.0779
70 0.540 0.0965 0.550 0.0751
95 0.389 0.0975 0.397 0.0762
120 0,310 0.0939 0.315 0.074
150 0.252 0.0928 0.259 0.0745
185 0.203 0.0908 0.206 0.0742
240 0.155 0.0902 0.159 0.0752
300 0.125 0.0895 0.129 0.075
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B cnenytouwx Tabnnuax faHel 3HaueHus AU [B/(A+km)] Ana pasHbix GOpM 1 MONEpeyHbIx
CeYeHuin kabensi C Y4ETOM BAMSHUIA KOSDPULMEHTA MOLLHOCTU.

Ta6nuua 3: NMapeHue HanpsxeHus npu cos¢=1 ang meaHoro kabens

_cosp=1
OAHOXMIbHBIN OBYXKuUNbHbIA  TPEXKNIIbHBIN
kabenb kabenb kabenb
S[Mm?] opHa pasza Tpyn dpasbl opHa pasza TpU dassbl

1.5 29.60 25.63 30.20 26.15
2.5 17.82 15.43 18.16 15.73
4 11.14 9.65 11.36 9.84
6 7.42 6.43 7.56 6.55
10 4.48 3.88 4.54 3.93
16 2.82 2.44 2.86 2.48
25 1.78 1.54 1.81 1.57
35 1.28 1.11 1.31 1.13
50 0.95 0.82 0.97 0.84
70 0.66 0.57 0.67 0.58
95 0.47 0.41 0.48 0.42
120 0.38 0.33 0.38 0.33
150 0.31 0.27 0.31 0.27
185 0.25 0.21 0.25 0.22
240 0.19 0.16 0.19 0.17
300 0.15 0.13 0.16 0.14

Ta6nuua 4: NapeHue HanpsxxeHus npu cos)=0,9 ana MmegHoro kadens

cosp=0.9
OAHOXWUNbHbINA OBYXKuUnbHbIA  TPEXKWIbHBINA
kabenb kabenb kabenb
S[mMm?] opHa ¢asa Tpy dasbl opHa ¢asa Tpy dasbl
1.5 26.79 23.20 27.28 23.63
2.5 16.17 14.01 16.44 14.24
4 10.15 8.79 10.31 8.93
6 6.80 5.89 6.89 5.96
10 414 3.58 4.16 3.60
16 2.64 2.28 2.65 2.29
25 1.69 1.47 1.70 1.48
35 1.24 1.08 1.25 1.08
50 0.94 0.81 0.94 0.81
70 0.67 0.58 0.67 0.58
95 0.51 0.44 0.50 0.43
120 0.42 0.36 0.41 0.35
150 0.36 0.31 0.35 0.30
185 0.30 0.26 0.29 0.25
240 0.25 0.22 0.24 0.21
300 0.22 0.19 0.21 0.18
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Tabnuua 5: MapeHne HanpsxeHus npu cos$=0,85 ans mepHoro kabens

cosp=0.85
ORHOXUNBHbIN OBYXoKMNbHbIA  TPEXKUNbHBIN
kabenb kabesnb kabesnb
S[mMm?] opHa ¢a3sa Tpy dasbl opHa ¢asa Tpy dasbl
1.5 25.34 21.94 25.79 22.34
2.5 15.31 13.26 15.55 13.47
9.62 8.33 9.76 8.45
6 6.45 5.59 6.53 5.65
10 3.93 3.41 3.95 3.42
16 2.51 2.18 2.52 2.18
25 1.62 1.41 1.63 1.41
35 1.20 1.04 1.19 1.03
50 0.91 0.79 0.90 0.78
70 0.66 0.57 0.65 0.56
95 0.50 0.44 0.49 0.42
120 0.42 0.36 0.40 0.35
150 0.36 0.31 0.35 0.30
185 0.30 0.26 0.29 0.25
240 0.26 0.22 0.24 0.21
300 0.22 0.19 0.21 0.18

Ta6nuua 6: Mapenue Hanpsxenus npu cos)=0,8 ans meaHoro kabens

cosp=0.8
OBHOXWUNBHbINA OBYXoKMNbHbIA  TPEXXKUNbHBIN
kabenb kabesnb kabesnb
S[mMm?] opHa ¢pasa TPy dasbl opHa ¢asa TPy dasbl

1.5 23.88 20.68 24.30 21.05
2.5 14.44 12.51 14.66 12.69
9.08 7.87 9.21 7.98

6 6.10 5.28 6.16 5.34
10 3.73 3.23 3.74 3.23
16 2.39 2.07 2.39 2.07
25 1.55 1.34 1.55 1.34
35 1.15 0.99 1.14 0.99
50 0.88 0.76 0.87 0.75
70 0.64 0.55 0.62 0.54
95 0.49 0.43 0.48 0.41
120 0.41 0.36 0.39 0.34
150 0.36 0.31 0.34 0.29
185 0.31 0.26 0.29 0.25
240 0.26 0.22 0.24 0.21
300 0.23 0.20 0.21 0.19

60 YyebHOe nocobue no aneKTpoycTaHOBKaM

ADVLOC0204MANO6BRU



2.2 Mpoknagka n onpeneneHne pasmepos kabenemn

2 3awumTta duaepos

Tabnuua 7: NapeHne HanpsxxeHus npu cos¢=0,75 ans mepgHoro kabens

cosp =0.75
ORHOXUNBHbIA OBY)XoKUNbHbIA  TPEXKUNbHBbIIA
kabenb kabenb kabenb
S[Mm?] opHa ¢asa Tpu ¢asbl opHa ¢a3sa Tpu ¢asbl

1.5 22.42 19.42 22.81 19.75
2.5 13.57 11.75 13.76 11.92
8.54 7.40 8.65 7.49

6 5.74 497 5.80 5.02
10 3.52 3.05 3.52 3.05
16 2.26 1.96 2.25 1.95
25 1.47 1.28 1.47 1.27
35 1.10 0.95 1.08 0.94
50 0.84 0.73 0.83 0.72
70 0.62 0.54 0.60 0.52
95 0.48 0.42 0.46 0.40
120 0.41 0.35 0.38 0.33
150 0.35 0.31 0.33 0.29
185 0.30 0.26 0.29 0.25
240 0.26 0.23 0.24 0.21
300 0.23 0.20 0.22 0.19

Ta6nuua 8: MapeHune HanpshxeHns Npu cos)=1 Ang anioOMUHNUEBOro kKabens

cosp=1
ORHOXUNbHbIA OBY)XoKUNbHLIA  TPEXKUNbHBbIIA
kabenb kabenb kabenb
S[mm?] oaHa dpa3sa Tpu dassl opHa dasa Tpu dassl

1.5 48.77 42.23 49.76 43.09
2.5 29.36 25.43 29.92 25.91
18.35 15.89 18.72 16.21

6 12.22 10.59 12.46 10.79
10 7.38 6.39 7.48 6.48
16 4.65 4.02 4.71 4.08
25 2.93 2.54 2.99 2.59
35 2.11 1.83 2.15 1.87
50 1.56 1.35 1.59 1.38
70 1.08 0.94 1.10 0.95
95 0.78 0.67 0.79 0.69
120 0.62 0.54 0.63 0.55
150 0.50 0.44 0.52 0.45
185 0.41 0.35 0.41 0.36
240 0.31 0.27 0.32 0.28
300 0.25 0.22 0.26 0.22
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Tabnuua 9: MapeHne HanpsxeHus npu cos=0,9 ana anioMmHneBoro kabens

cosp=0.9
ORHOXUNBHbIN OBYXoKMNbHbIA  TPEXKUNbHBIN
kabenb kabesnb kabesnb
S[mm?] oaHa dasa Tpu dasbl opHa ¢pasa Tpu dasbl
1.5 44,04 38.14 44.88 38.87
2.5 26.56 23.00 27.02 23.40
16.64 14.41 16.93 14.66
6 11.12 9.63 11.29 9.78
10 6.75 5.84 6.81 5.89
16 4.28 3.71 4.31 3.73
25 2.73 2.36 2.76 2.39
35 1.99 1.72 2.01 1.74
50 1.49 1.29 1.50 1.30
70 1.06 0.92 1.06 0.91
95 0.78 0.68 0.78 0.68
120 0.64 0.55 0.63 0.55
150 0.53 0.46 0.53 0.46
185 0.44 0.38 0.44 0.38
240 0.36 0.31 0.35 0.30
300 0.30 0.26 0.30 0.26

Ta6nuua 10: Mapgenune Hanpsxxenus npu cos)=0,85 pna anioMmmHneBoro kabens

cosp =0.85
OfHOXMNbHBIN ABYXKuAbHbIA  TPEXXKUNbHbINA
kabenb kabenb kabenb
S[mMm?] opHa dpasza TPKN dasbl opHa pasza TPU dasbl
1.5 41.63 36.05 42.42 36.73
2.5 25.12 21.75 25.55 22.12
15.75 13.64 16.02 13.87
6 10.53 9.12 10.69 9.26
10 6.40 5.54 6.45 5.58
16 4,07 3.52 4.09 3.54
25 2.60 2.25 2.63 2.27
35 1.90 1.65 1.91 1.66
50 1.43 1.24 1.43 1.24
70 1.02 0.88 1.01 0.88
95 0.76 0.66 0.76 0.65
120 0.63 0.54 0.61 0.53
150 0.53 0.46 0.52 0.45
185 0.44 0.38 0,43 0.37
240 0.36 0.31 0.35 0.30
300 0.31 0.27 0.30 0.26
62 YyebHOe nocobue no aneKTpoycTaHOBKaM

ADVLOC0204MANO6BRU



2.2 Mpoknagka n onpeneneHne pasmepos kabenemn

2 3awumTta duaepos

Ta6nuua 11: MapeHne HanpshxeHus npu cos = 0,8 ana anioMmHneBoro kabens

cosp=0.8
ORHOXUNBHbIA OBY)XKUNbHbIA  TPEXKUNbHBbIIA
kabenb kabenb kabenb
S[Mm?] opHa ¢asa Tpu ¢asbl opHa ¢asa Tpu ¢asbl

1.5 39.22 33.96 39.95 34.59
2.5 23.67 20.50 24.07 20.84
14.85 12.86 15.09 13.07

6 9.94 8.61 10.08 8.73
10 6.05 5.24 6.09 5.27
16 3.85 3.34 3.87 3.35
25 2.47 2.14 2.49 2.16
35 1.81 1.57 1.82 1.57
50 1.37 1.18 1.37 1.18
70 0.98 0.85 0.97 0.84
95 0.74 0.64 0.73 0.63
120 0.61 0.53 0.59 0.51
150 0.51 0.45 0.50 0.44
185 0.43 0.38 0.42 0.36
240 0.36 0.31 0.34 0.30
300 0.31 0.27 0.30 0.26

Tabnuvua 12: MapeHne HanpsxxeHus npu coso = 0,75 ana anloMuHMeBoro kabens

cosp=0.75
OBHOXUNBHbIA OBY)XKUNbHbIA  TPEXKUNbHBbIIA
kabenb kabenb kabenb
S[mm?] oaHa dpa3a Tpu dasbl opHa da3a Tpu dasbl

1.5 36.80 31.87 37.47 32.45
2.5 22.23 19.25 22.58 19.56
13.95 12.08 14.17 12.27

6 9.35 8.09 9.47 8.20
10 5.69 4.93 5.72 4.96
16 3.63 3.15 3.64 3.15
25 2.34 2.02 2.35 2.03
35 1.72 1.49 1.72 1.49
50 1.30 1.13 1.30 1.12
70 0.94 0.81 0.92 0.80
95 0.71 0.62 0.70 0.60
120 0.59 0.51 0.57 0.49
150 0.50 0.43 0.49 0.42
185 0.42 0.37 0.41 0.35
240 0.35 0.31 0.34 0.29
300 0.31 0.27 0.29 0.25
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Mpumep 1

NS BbIYMCNEHWS NAAEHUS HanpsxXeHus B Tpexdpa3HoM kabene 3aaaHbl CneayoLLme xapak-
TEPUCTUKK:

* HOMUHanbHOe HanpsbkeHne 400 B;

* 1avHa kabens 25 m;

* BUA Kabensa: 0OHOXMbHBIA MeaHbIN Kabenb, 3 X 50 Mm?;

¢ Tok Harpyaku |, = 100 A;

* K03 PULMEHT MOLHOCTK cosd = 0,9

13 TabnuLibl 4 Ans 0gHOXUNBbHOTO kabens 50 MM2 MOXHO NPUHATB, YTO NafEHUE HAMPSAXEHUS
AU cootsetcTayeT 0,81 B/(A*KM). YMHOXEHIE TOrO 3HAYEHMS Ha A/IHY B KUIOMETPAX U
Ha TOK B amnepax aer:

AU =AU, -1, -L=0.81-100-0.025=2.03 B,

4YTO B NPOLEHTHOM COOTHOLLEHNX COCTaBNAET:

Au%=&-100=&-100= 0.51%
U 400

r

Mpumep 2

s BbIYMCNEHUS NafeHns HanpsixeHust B TpexdasHoM kabene 3aiaHbl CeayloLme xapak-
TEPUCTUKN:

* HOMUHanbHOe HanpsbxeHne 690 B;

¢ nnavHa kabens 50 wm;

* BIL kabensi: MHOTOXM/bHbI MeaHbI kabenb, 2 x (3 x 10) Mm?;

¢ Tok Harpy3ku |, = 50 A;

* K03 PnUMEHT MoLwHOCTH cosd = 0,85

N3 Tabnuubl 5 Anst MHOroxmnbHoro kabens 10 Mm? MOXHO NPUHATb, Y4TO NALEHUE HANPSXEHNSs:
AU _cootsercTayet 3,42 B/(A * kM). YMHOXEHME 3TOr0 3Ha4eHNA Ha [TNHY B KIOMETPaX 1 Ha
TOK B amnepax v C y4€TOM KOAIMYECTBA XA B napanienb, 4aeT CAeAyOLLi pesynbTarT:

AU =AUX-Ib-%=3.42.50-%:4.28V

4YTO B NPOLEHTHOM COOTHOLLEHNM COCTaBNAET:

Au% = £-1 OO:ﬁJ 00=0.62%
U 690

r
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2.2 Mpoknagka n onpeneneHne pasmepos kabenemn

2 3awumTta duaepos

MeTon onpenenexHuns nonepevyHoro ce4eHns AJIMHHOro kabens
B COOTBETCTBUM C NafieHMeM HanpsXXeHus

B cnyyae anmHHOro kabens unv onpeaeneHHON KOHCTPYKLMM YCTaHOBKM MOSIBASKOTCS OrpaHm-
YeHMS 19 MaKCUMaNbHOM0 NafeHNs HanPSXXEHNS, B TOM CAy4ae NCMOJb3YIOT YTOUYHAIOLLWIA
pacyeT NONepeYHOro Ce4EHUst, Tak Kak PacyeT, CAENaHHbIA UCXOAS U3 TEPMUYECKMX HArPy30K
(cormacHo nyHkTy 2.2.1 «TokonpoBoAsiLas cnoco6HOCTb 1 CNOCOObLI NPOKIALKM»), MOXET
VIMETb HEYA0BNETBOPUTENbHBIV PE3YNLTAT.

[ng onpefenexns yTO4HEHHOrO MONEPEYHOr0 CEYEHMS PACCUUTBLIBAIOT MaKCMabHO A0-
nycTMMOE najeHne Hanpsxenns AU no cnedylowlen popmyne:

_Au%-U,

ALJxmax_—
1001, -L

(3)

MoNy4YeHHbIA pe3ynbTaT CPABHMBAIOT CO 3HAYEHWAMM, NOMYYEHHBIMK U3 TabnuL, 4-12, n
BbIOVPAIOT HAMMEHbLUEE CeyeHIe, AN koToporo AU, MeHblue yem AU .
Mpumep:

MoaknioyeHe nuTaHns TpexdasHoi Harpy3kv MoLHoCTbio P =35 kBT (U =400B, f = 50T,
cosh=0,9) ocywecTensercs kabenem gnnHoii 140 M, NPONOXEHHBIM B LLTPOGE, COCTOALLWMM
13 MHOTOXW/bHbIX MeHbIX Kabenen ¢ nsonsumen EPR.

MakcvmanbHO OMYCTMMOE 3HaYeHMe naaeHns Hanpsxenus 2%.

Tok Harpysku |, paccumTaem Kak:
P 35000

u

" J3-U. -cosg +/3-400-09

Iy

Tabnuua 8 paspena 2.2.1 jaet 3HayeHne nonepeyHoro ceverns S = 10 Mm2,

N3 Tabnunupl 4, ons MHOroXubHOro kabens ceveHmem 10 MM? MOXHO NOMY4MUTb yaeNbHOE
3HayeHwve nageHus HanpsxeHns 3,60 B/(A«km). YMHOXas NOAYYEHHYIO BENNYMHY HA SINHY
kabens v TOK Harpy3ku, Nony4aem:

AU =3.60-1,-L=3.6-56-0.14=282 B

YTO B MNPOLLEHTHOM COOTHOLLIEHW COCTaBNAET.

Au%=A—U-1 00= &-1 00=7.05%
U 400

r

3T0 3HAYEHWE CIMLLIKOM BbICOKOE.
®opmyna (3) naet cneayowmin peynbsrar;

_Au%-U, _ 2%-400

xmax — - =102 B/(A' KM)
100-1,-L 100-56-0.14
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2.2 YcTaHOBKa 1 onpeaeneHne paamepoB kabenei

2 3awunta Puaoepos

3 Tabnuubl 4 MOXHO BbIOpPaTh NonepeyHoe ceveHmne 50 Mm2,
Ana atoro cevermna AU =0,81< 1,02 B(A*km).
Mcnonb3ys 3T0 3HAYEHME NONYYNM:

AU =AU, -1,-L=0.81-56-0.14=6.35 B

YTO B MPOLIEHTHOM COOTHOLLIEHWW COCTABNSET:
Au%:A—U-1OO=@-1OO=1.6%
U 400

r

2.2.3 [xxoyneBbl noTepu

[xoyneBbl NOTEPM ONPeNeNnatTCs aKTUBHBIM CONPOTHUBNEHNEM Kabens.
MoTepu aHeprm NpeobpasytoTcs B TEMO 1 HArPeBaIOT MPOBOAHMK W OKPYXAIOLLYIO cpefy.
PacueT notepb B TpexdasHon cMcTeMe NPOU3BOANTCS CReayoLLM 00pasoMm:

_3relg-L

. B
'~ 1000 oV

B TO BpeMs kak 0gHoda3Hble noTepu:
2
= 2:r-15-L [B1]
1000
roe:
* |, - TOK Harpysku [A];
¢ r — (ha3HOe CONPOTUBNEHNE Ha eauHMLY AnuHbl kabens npy Temnepatype 80 °C [Om/km]
(cmoTpm Tabaunuy 1);
¢ | - pnvHa kabens [Mm].

Tabnuua 1: YaenbHoe conpotusnenmne [OM/km]
ANS OQHOXWUNBHOIO M MHOFOXW/IbHOTO MEAHOr0 U antoMuHueBoro kadens npu 80 °C

OAHOXUNbHbII Kabenb JBYXKUNbHBIN/TPEXKUNbHbIA Kabesb
S
[Mm2] Cu Al Cu Al

1.5 14.8 24.384 15.1 24.878
2.5 8.91 14.680 9.08 14.960
4 5.57 9.177 5.68 9.358
6 3.71 6.112 3.78 6.228
10 2.24 3.691 2.27 3.740
16 1.41 2.323 1.43 2.356
25 0.889 1.465 0.907 1.494
35 0.641 1.056 0.654 1.077
50 0.473 0.779 0.483 0.796
70 0.328 0.540 0.334 0.550
95 0.236 0.389 0.241 0.397
120 0.188 0.310 0.191 0.315
150 0.153 0.252 0.157 0.259
185 0.123 0.203 0.125 0.206
240 0.0943 0.155 0.0966 0.159
300 0.0761 0.125 0.078 0.129
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2 3awumTta duaepos

2.3 3awuTa oT neperpysku

Cranpapt IEC 60364-4-43 «3nekTpoycTaHOBKYM 34aHWMIA — 3aLLMTaA OT CBEPXTOKOB» ONPELe-
NSIeT COOTBETCTBME MEX/1Y NPOBOAHVKAMM 1 annapaTamii 3aLLyTsl OT neperpy3kit (00bI4HO
yCTaHaBMBAEMbIMUM B Hayane 3allyllaeMoro NpoBoAHNKA) TakuM 006pa3oM, YToObl OHa
OTBEYana CeayoLwmm AByM YCIOBUSAM:

Ib <Ih <13 (1)
> <1.45-1, (2)

roe:
* |, - pabo4nii TOK, COOTBETCTBYIOLLWIA NapamMeTpam Lenw;
* | - inuTenbHas TokonpoBozsLas crnocoOHOCTbL Kabens;
* | = HOMMHaNbHBI TOK 3aLMTHOTO YCTPOWCTBA; AN1A PETyMpyemMblx pacuenuTenen | ato

TOK YCTaBKW;
* |2 —TOK o6ecneL||/|Barow,m7| HOPMabHYI0 pa60Ty 3alKnTHOro YCTpOVICTBa B yCTaHOBMBLLEMCA
pexunme.
lo Iz 1.451;

|n |2

B cootBeTcTBUM C yenoBreMm (1) ons npaBunbHOro Beibopa annapara 3aLiuTbl He06X0AMMO
y6eauTcs, YTO aBTOMATMYECKWIA BbIKIIOYATENb MMEET HOMUHANBHBINA TOK (1N TOK YCTaBKM)
KOTOpBIN:

* BhbiLLIE TOKA Harpy3Kku Ans NPeA0TBPALLEHNS NOXHbIX cpabaTbiBaHWIA;

® HWXE TOKOMPOBOASALLEN CNOCOBHOCTM Kabens ANs NpeaoTBPaLLEHUs Neperpy3ku kabens.

CTaHapToOM A0NYyCKaeTCs, 4TO TOK MEPErPY3KM MOXET ObiTb Ha 45% BbiLLie, YEM TOKOMPOBO-

AsLLAs CNocoBHOCTL Kabens, HO TOMbKO B OrPaHNYEHHbIA NepUog, BPEMEHM (OMPeaensemMoro

BPEMeHeM cpabaTbiBaHVs annapara 3aluThbl).

BbinonHeHne BTOPOro ycnosms (2) Heoba3aTenbHo, T.K. 3aliMTa aBTOMaTUyYeckn cpa-

boTaet ecnu:

*1,=1.3-1 ansasTomatnyeckux Beikniovatenei, nognanatoiumx nof IEC 60947-2 (astoma-
TUYECKIE BBIKTIOYATENN A1 MPOMBILIAEHHOTO MPUMEHEHMS);

*1,=1.45-1 ana aBTOMaTM4eCKuX BbiktoYaTeneil, nognagaowmx nog IEC 60898 (asToma-
TUYECKME BbIKTIOYATENN ObITOBOrO M @aHANOMMYHOr0 NPUMEHEHNS).

Takum 06pa3om, ina aBTOMaTUYECKMX Bbikmiodartener, ecim | <1, dopmyna 1, < 1.45:1

Tak Xe BepHa.

Ecnu 3awmTHBIM YCTPOICTBOM SBASIETCS NPEAOXPAHNTENb, TaKKe HE0OX0AMMO NPOBEPUTbL

dopmyny (2), T.k. IEC 60269-2-1 «HI3Kk0BOILTHBIE MPEAOXPAHNTENN» YCTAHABAMBAET, HTO TOK

1,6+ In nomxeH aBTOMaTUYECKW pacnnaBMTb NNaBKYo BCTaBKy. B 3Tom cnydae gpopmyna (2)

npeoGpasyetcss 1.6-1 <1.45-1 nwml <0.9-1.
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2.3 3awmTa oT neperpyskm

2 3awunta Puaoepos

1SDC010010F0001

n

ABTOMATNYECKMI BbIKIOYATEND: Bbl60p HOMWHaNbHOI O TOKa

I
b 0.9 IZ
L »I

n

MpenoxpaHnTenb: BbIOOP HOMUHABHOTO TOKA

00600LeHue: Ans 3aLThI OT NEPerpy3kn NpeaoxpaHnTeneM Heobxoaumo cobnoaeHme
CNefyIoLLero yCnoBus:

lpb <1n <0.9:1;
B 9TOM CJlyyae kabesib 3arpyXeH He NOSHOCTbIO.
B cnyyae korzia BbIGOP 04HOT0 NMPOBOAHMKA HA a3y He BO3MOXEH, & TOKM B MapaiebHbiX

NPOBO/HMKaX He PaBHbI, PACYETHbIV TOK 1 TPeBOBaHMS K 3aLLMTe OT neperpyskn AOMXHbI
ObITb pacCHMTaHbl MIHAUBUAYANbHO.

Mpumepsl

Mpumep 1

MapameTpsl Harpy3ku:

P =70«Br; U =400 B; cos$ = 0,9; TpexdpasHas Harpyskacl, = 112 A
[apameTpbl kabens

| =134A

MapameTpsl annapata 3aLmThbl

T1B160 TMD | 125; Tok yctasku I1 =125 A.
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2.3 3awuTa oT neperpysKku

2 3awumTta duaepos

Mpumep 2

[MapameTpbl Harpysku

P.=80«Br; U =400 B; cos$ = 0,9; pexpasHas Harpyska ¢ |, = 128 A
[MapameTpbl kKabens

| =171A

MapameTpsl annapara 3aLunThl

T2N160 PR221DS-LS | 160; Tok ycTasku I1=0,88 x| =140,8 A

Mpumep 3

[TapameTpebi Harpy3ku

P.=100 kBr; U =400 B; cos¢ = 0,9; TpexdasHas Harpyska ¢ |, = 160 A
[lapameTpbl kKabens

| =190 A

MapameTpsl annapara 3aLnThl

T3N250 TMD R200 | 200; Tok ycTasku 11=0,9x1 =180 A

Mpumep 4
[TapameTpbl Harpysku

P =25kBr; U =230 B; cosy = 0,9; onHodasHaa Harpyska ¢ I, = 121 A

[lapameTpsl kKabens
| =134A

MapameTpsl annapara 3aLunThl
T1B160 1P TMF1 125
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2 3awunta Puaoepos

2.4 3awmTa oT KOPOTKOro 3aMbiKaHUS

Kabenb 3aluileH 0T KOPOTKOro 3amblKaHWs, €CNu AXXOYNEB MHTErpan 3aluTHOro
annaparta (I2t) MeHbLLe nnn paBeH ero 3HadeHuo Ans kabens (K2S2):

1t <K?S? (1)

roe:

* |2t — pxoyneBs MHTerpan annapara 3aLuThl, KOTOPbINA AaH B BUIE KPUBbIX B TEXHUYEC-
KX XapakTepuctukax npounssoautens (cm. Tom 1, pasaen 3.4 «Kpusbie gxoynesa
MHTErpana») U MOXeT ObITb MOJTy4eH NPAMbIM PACYETOM B Clyyae OTCYTCTBUSA
TOKOOrPaHMYEHNS UKW 3aAEPXKN MO BPEMEHMW;

¢ S - nonepeyHoe ceyeHne kabens [MM2]; B ciydae MCNONb30BaHUSA NapannenbHblX
MPOBOJHNKOB 3TO NONEPEYHOE CEYEHNE OAHOMO MPOBOAHNKA;

¢ K- k03hPUUMEHT, 3aBUCALLMIA OT MaTeprana 30saummn 1 NPOBOAHNKA. 3HAYEHMS ANst
Hanbonee 4acTo BCTPeYatOLLMXCS CyqaeB AaHbl B Tabnuvue 1. Inga 6onee geTtanbHOro
pacyeTa cm npunoxenue D.

Ta6nuua 1: 3Havyenus K pna pasHoro nposogHuka

Uzonaumna npoBogHMKA

nBXx nBXx Marepuani PeaunHa HeopraHuueckas
<300mm® | >300m * | nPMB0°C [ gy [Heumsomupo-

HayanbHas Temneparypa °C 70 70 90 60 70 105
KoHeyHasi Temnepatypa °C 160 140 250 200 160 250
Marepuan npoBogHuka:
Mepb 115 103 143 141 115 135/1152
Antomutnii 76 68 94 93 - -
NasiHHble coeanHeHMs 115 - - - - -
MeAHbIX NPOBOAHUKOB

8 3T0 3HaYeHne MOXeT OblTb MCMNOJIb30BAHO OJ19 OrONIeHHbIX KabGesielt Hapy>XXHOro NOACOEANHEHNS.

MPUMEYHAHUWE 1 Opyrue 3Ha4yeHna KMOoryT ncnosb30BaTbCs Npu pacCMOTPEHUN:
- TOHKMX NPOBOOHWNKOB (C NornepeyHbiM cedeHnem meHee 10 Mm?);

- NPV BJINTENbHOCTU KOPOTKOrO 3aMbiKaHWUA, MPeBbILIAIOLWEro 5 C;

- Npwv gpyrux Tmnax cCoeanHeHni npoBOAHNKOB;

- 019 OrOJIEHHbIX NPOBOAHNKOB.

MPUMEYAHME 2 HomuHanbHbI TOK annapaToB 3alyThl OT KOPOTKOrO 3aMblKaHUS MOXET ObITb BbILLE,
4yeM TOKOMNPOBOASLLAsA CIOCOOHOCTb Kabens.

MPUMEYAHNE 3 KoaddurumeHTsl npmBeaeHbl Ha ocHoBaHuu IEC 60724,
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2.4 3alpTa OT KOPOTKOro 3aMblkKaHMs

2 3awumTta duaepos

B Tabnuue 2 faH MakCMmanbHbIii TEM0BOV MMNYALC ([)KOyNneB MHTerpan) CToMKoCTy
kabeneln B COOTBETCTBUM C CEYEHMEM, MATEPMANIOM NMPOBOAHMKA 1 TUMOM U30NSLMK,
3HA4YeHUs KOTOPOW BBIYUCASIOTCS C UCNONb30BAHWEM AaHHbIX Tabnuupl 1.

TaGnuua 2: MakcumanbHbiil TENAOBO UMNYNLC CTOMKOCTH KaGensa K2 $2
[(kA)2c]

MonepeuyHoe ceyeHune [Mm?]
KaGenb K 1.5 2.5 4 6 10 16 25 35
Bx Cu| 115 | 298107 8.27-10° | 212107 | 4.76-10" 1.32 3.39 8.27 1.62:10'
Al | 76 1.30-107 3.61-10% | 9.24-10% | 2.0810" | 5.78-10" 1.48 3.61 7.08
CLUNTBIA Cu| 143 | 46010° | 1.2810" | 3.27-10" | 7.36-10" 2.04 5.23 1.28-10' 2.51-10'
nonuatuneH| Al | 94 1.99-10° 552107 | 1.41-10" | 3.1810" | 8.84-10" 2.26 5.52 1.08-10'
boanma Cu | 141 4.47-10° 1.24.10" | 3.1810" | 7.16-10" 1.99 5.09 1.24-10' 2.4410
Al | 93 1.95-107 5.41-10% | 1.38-10" | 3.11-10" | 8.65:-10" 2.21 5.41 1.06-10"
MonepeuyHoe ceueHne [Mm?]
KaGenb K 50 70 95 120 150 185 240 300
BX Cu| 115 | 3.31-10 6.48-10' 1.19-107 1.90-10% 2.9810° | 4.53-10° | 7.62-10° 1.19-10°
Al | 76 1.44-10' 2.83-10 5.21-10' 8.32-10' 1.30-10° 1.98-10° | 3.33-10° 5.20-10°
CLUUTbIT Cu| 143 | 5.11-10 1.00-10" 1.85-10" 2.94-10° 4.60-10° | 7.00-10° | 1.18-10° 1.84-10°
nonuaTMneH | Al | o4 2.21-10 4.3310 7.97-10' 1.27-10° 1.99-10° | 3.02110° | 5.09-10° 7.95-10°
boama Cu | 141 49710’ 9.74-10' 1.79-10 2.86-10° 4.4710° | 6.80-10° | 1.15-10° 1.79-10°
Al | 93 2.16-10 4.2410" 7.81-10' 1.25-10° 1.9510° | 2.96-10° | 4.9810° 7.7810°
@opmyna (1) gomxHa pacnpocTpaHaTbCs Mo AAvHe Bcero kabens. M3-3a dopmel
KPUBOWA [KOyNeBa MHTerpana aBToMaT14eckoro Bbik/iloyaTens o6bI4HO, HO HE BCeraa,
[0CTaTOYHO NPUMEHATb ¢dopmyny (1) TONbKO AN MaKCUMAaNbHOrO U MUHUMANLHOIO
TOKa KOPOTKOrO 3aMblKaHusi, KOTOPbIA MOXET BO3HUKHYTb B kabene. MakcumanbHoe
3Ha4YeHne — 3710, Kak NPaBMNo, 3Ha4YeHne TpexdasHOro Toka KOPOTKOro 3aMblKaHWS B
Havasne IMHUK, B TO BPEMS KaK MUHMMa bHOE 3Ha4YeHne — 3TO 3Ha4EHUE TOKA KOPOTKOro
3amMblkaHus ¢asbl Ha HeilTpanb ($asbl Ha $ady, ecnn HeNTPanbHbIN NPOBOAHWUK HE
pacnpeneneH) nnm ¢asbl Ha 3eMto B KOHLE kabens.
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2.4 3awpmTa oT KOPOTKOro 3aMblKaHUs

2 3awunta Puaoepos

[xoynes uHrerpan
P
\ _ | | aBTOMATUYECKOTO BKN0YaTeNs
~
\
I
\\\_\_____ y Ve
MaKcvManbHo AonyCTUMbIN
TennoBOI MMMYNbC ANA kabens
Y
101 1 10 kAl

ST1anpoBepka MOXET ObITb YNPOLLEHA MYTEM CPABHEHUS TONbKO 3HAYEHWIA I)KOYNEBbIX
VHTErpanoB aBTOMATUYEeCKOro BuiktoyaTens v kabens n obecneyeHnem Toro, 4yto
aBTOMAaTUYECKUIA BbIKNOYaTENb cpadaThiBaeT MIHOBEHHO MPY MUHUMAbHOM TOKE
KOPOTKOrO 3aMblKaHWS: ycTaBKa cpabaTbiBaHKS NPv KOPOTKOM 3aMblkaHW (MPUHUMas B
pacyeT pa3dbpoc XxapakTePUCTIIK) AOMKHA ObITb HUXE, Y8M MUHIMATBHbIV TOK KOPOTKOTO
3aMblkaHWs B KOHLIE MPOBO/A (CM. PUCYHOK).
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2.4 3awmTa OT KOPOTKOro 3aMblKaHKS

2 3awumTta duaepos

Pacuet ToKa KOPOTKOro 3amMmbiKkaHuUs B KOHLLE NPOBOAHUKA

MWHUMaNbHBIA TOK KOPOTKOTO 3aMblKaHWSi MOXET ObITb PacCyMTaH No Cneaytowmm
NPUBNXKEHHLIM popMynam:

0'8. Ur ) kSGC ) kpar
lmin = 5L C COCPen0TOYEHHO HeTparblo (2.1)
1.5.p-—
S
0.8-Uj "Keeo "Kpyr  CPACTIPEAENEHOM HENTPANbIO (2.2)
kmin — L
1.5.p-(1+m)-—
p-(T+m)-<
roe:

® |y min — MMHMMaIIbHOE 3HaYeHVe OX1AAEMOro Toka KOPOTKOro 3aMblkaHug [KA];
¢ U, - HanpspkeHWe NCTOYHMKA NuTaHus [B];
* Up HanpsxxeHne mexay ¢ason 1 3eMnein ctoyHvka nutaHus [Bl;
* 0 — yAEeNbHOE COMNPOTHBNEHNE MaTepuana nposoaHuka npu 20 0C [OM+*Mm/M], 1
paBHOe
- 0,018 opng meau;
- 0,027 pns antoMUHKS;
* | — AnMHa 3aWMLLAEMOro NPoBoaHUKA [M];
* S - nonepeyHoe ceyeHne NPOBOAHMKa [MM2];
® Ksoc — NMONPABOYHbLIN KO3IDMUULMEHT, YHUTLIBAIOLWMIA PpeakTUBHOE COMPOTUBIIEHNE
kabensa c nonepeyHbiM ceyeHnem 6onee 95 Mm2;

S[Mm2] 120 150 180 240 300
Ksec 0.9 0.85 0.80 0.75 0.72

® Kpar — NONPaBOYHbIA KOIGPULMEHT AN Napan/ieNibHbIX NPOBOAHVKOB:

Yumcno napannenbHbIx

NPOBOJHNKOB 2 3 4 5
_k%r* 2 2.7 3 3.2

*kpar =4(n-1)/n rae n — Yyncno napannenbHbIX NPOBOAHUKOB B kKaxaown dase.

* M - KO3 PUUMEHT NPOMOPLUOHANBHOCTM MEXAY COMPOTUBIIEHUEM HEATPASTILHOIO U
($a3HOro NPOBOAHMUKA (€CNM CAeNaHbl U3 0QHOro MaTepuana, m — 3To COOTHOLLEHME
MEXAY NonepeyHbIMM CeYEeHMIMU GasHOro U HEMTPansLHOMO NPOBOOB).

Mocne BbIYMCNEHNS MUHUMANIBHOTO TOKA KOPOTKOr0 3amblkaHua Heobxoammo ybe-

ONTCA, 4TO:

roe:

4 |3 — 9TO TOK YCTaBKN MarHuTHOM 3aLnTbl aBTOMATUYECKOI O BbIKJTHOHATEN4,
o1 ,2 — OTKJIOHEHWMEe nopora Cpa6aTblBaHl/|ﬂ.
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2.4 3awpmTa oT KOPOTKOro 3aMblKaHUs

2 3awunta Puaoepos

fpumep U | u=400v

Ik = 30 KA

Bbi6op aBTOMaTMYECKOro Bhikayarens CB1

n - CB1
apaMeTPbl CUCTEMBI; E% TIN160 In160
HomuHaneHoe HanpskeHne 400 B

Oxunoaemslii TOK KOPOTKOMO
3amblkaHus Iy = 30 KA

CeyeHuns kabensa 50 MM

MapameTpsbl kabens MBXCu L=150m

MenHblin NpOBOAHKK C n3onaumei NBX
OnmHaL=150 m

MonepeyHoe ceyeHne kabena S = 50 mm2
TokonpoBoasias cnocobHoCTb I, = 134 A L

lz=134.0 A

3aumta ot KOPOTKOro 3aMbiKaHus B Ha4aJie rposoaa

T1IN160 In 160 (oTkntoyatoLas cnocobHoCTb 36 KA npu 400 B)

12t (npwm 30 kKA)=7,5+10-1 (kA)2C (N0 KPUBLIM AXOyNeBa vHTerpana, cM. Tom 1 pasnen 3.4)
K2S2=1152-502=3,31:101 (kA)2c

Takum 06pa3oM Kabenb 3aLUmLLEH OT KOPOTKOrO 3aMblKaHWS B Ha4ane NpoBOAHMKA.

3awmta ot KOPOTKOIro 3amMmbiKaHus B KOHLE NpOBOAHVKA

MUHUManNbHbIA TOK KOPOTKOTO 3aMblkaHus B KOHLE NPoBOAA (Kgee = 1 1 Kpgr = 1)
paBeH:
0.8-U-k_. k
i = P¥ =1.98 kA

5T
1.5
Pg

MarnutHasa yctaBska aBTomatudeckoro eoikmouatens TIN160 In 160 yctaHoBneHa Ha
1600 A. C yueToM oTknoHeHus 20% aBTOMaTMHECKUIA BbIKITIOHATENb AO/XEH cpaboTaThb
npm 1920 A, Takum 06pa3om kabesb MOMHOCTbIO 3aLLMLLEH OT KOPOTKOTO 3aMbIKaHWSI.

MakcumanbHag 3awmuiaemas asiMHa

®opmyna (3) no3sonseT onpeaennTb AavHy kabens, 3aLmLLEHHOMO annapaToM 3aLLyTh
npv MrHOBEHHOM cpabaTbiBaHuu. 1o Tabnnue 3 MOXHO onpeaenUTb MaKCUMasbHYIO
3alMLLIaeMyio ANMHY AN AaHHOMO ceveHms kabens u aHHOro nopora yCcTaBKi MIHO-
BEHHOW 3aLLMTbl OT KOPOTKOrO 3aMblKaHWs AN1si:

- TpexdasHbIX CUCTEM C HOMUHANbHLIM HanpsxeHnem 400 B;

- C HepacnpeaeneHHoN HeMTpanbIo;

- C Me[HbIMU NPOBOAHMKAMUC yAeNbHbIM conpoTueieHnem 0,018 OM* Mm2/M.
3HayeHuns B 3ToM TabnuLpbl AaHbl ¢ y4eToM 20% OTKNOHEHNS MarHUTHOIN YCTaBKW, NOBbI-
LUeHns conpoTnBAeHns kabens B peaynbraTe Harpesa, Bbi3BaHHOMO TOKOM KOPOTKOro
3aMblKaHns, 1 NaeHns HanpsHKeHUs B pe3ynbTaTe aBapun.

MonpaBoyHble KOADOUUMEHTLI AaHHbIE NOCcne TabanLbl, AOMKHBI MPUMEHSTCS, €Cn
YCNOBMSI B CUCTEME OT/IMHAIOTCS OT PACHETHbIX.
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2.4 3awmTa OT KOPOTKOro 3aMblKaHUS

2 3awumTta duaepos

Ta6bnuua 3: MakcumanbHag 3awmiL,aemMas AJMHHa
CeueHune [MMm2]
13[A] 1.5 2.5 4 6 10 16 25 35 50 70 95 120 150 185 240 300

20 370 617

30 246 412 658

40 185 309 494 741

50 148 247 395 593

60 123 206 329 494

70 105 176 282 423 705

80 92 154 246 370 617

90 82 137 219 329 549

100 74 123 197 296 494 790

120 61 102 164 246 412 658

140 52 88 141 211 353 564

150 49 82 131 197 329 527

160 46 7 123 185 309 494 772

180 4 68 109 164 274 439 686

200 37 61 98 148 247 395 617

220 33 56 89 134 224 359 561 786

250 29 49 79 118 198 316 494 691

280 26 44 70 105 176 282 441 617

300 24 41 65 98 165 263 412 576

320 23 38 61 92 154 247 386 540 772

350 21 35 56 84 141 226 353 494 705

380 19 32 52 78 130 208 325 455 650
400 18 30 49 74 123 198 309 432 617
420 17 29 47 70 118 188 294 412 588
450 16 27 43 65 110 176 274 384 549 768
480 15 25 41 61 103 165 257 360 514 720

500 14 24 39 59 99 158 247 346 494 691

520 14 23 38 57 95 152 237 332 475 665

550 13 22 35 53. 90 144 224 314 449 629

580 12 21 34 51 85 136 213 298 426 596 809
600 12 20 32 49 82 132 206 288 412 576 782
620 11 19 31 47 80 127 199 279 398 558 757
650 1 19 30 45 76 122 190 266 380 532 722
680 10 18 29 43 73 116 182 254 363 508 690
700 10 17 28 42 71 113 176 247 353 494 670 847

750 16 26 39 66 105 165 230 329 461 626 790 840

800 15 24 37 62 99 154 216 309 432 586 667 _ 787

850 14 23 34 58 93 145 203 290 407 552 627 741

900 13 21 32 55 88 137 192 274 384 521 593 700

950 13 20 31 52 83 130 182 260 364 494 561 663

1000 12 19 29 49 79 123 173 247 346 469 533 630 731

1250 15 23 40 63 99 138 198 277 375 427 504 585 711

1500 13 19 33 53 82 115 165 230 313 356 420 487 593

1600 12 18 31 49 77 108 154 216 293 333 394 457 556 _ 667

2000 14 25 40 62 86 123 173 235 267 315 365 444 533

2500 11 20 32 49 69 99 138 188 213 252 292 356 427

3000 16 26 41 58 82 115 156 178 210 244 296 356

3200 15 25 39 54 77 108 147 167 197 228 278 333

4000 12 20 31 43 62 8 117 133 157 183 222 267

5000 10 16 25 35 49 69 94 107 126 146 178 213

6300 13 20 27 39 55 74 85 100 116 141 169

8000 10 15 22 31 43 59 67 79 91 111 133

9600 13 18 26 36 49 56 66 76 93 111

10000 12 17 25 35 47 53 63 73 89 107

12000 10 14 21 29 39 44 52 6174 89

15000 12 16 23 31 36 42 49 59 71

20000 12 17 23 27 31 37 44 53

24000 10 14 20 22 26 30 37 44

30000 12 1620 25 30 40 49
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2.4 3awmTa oT KOPOTKOro 3aMbiKaHUSA

2 3awunta Puaoepos

MonpaBoYHbIN KOIGOULMEHT A5 HanpsxeHns: oTandHoro ot 400 B: k,

YMHOXEHWE 3HAYEHMS LINHDI, B3ATON M3 TabnMLibl, HA MONPABOYHbIA KOIDDULMEHT Ky:

Ur [B] ky
(TpexdasHoe HanpsxKeHue)
230(") 0.58
400 1
440 1.1
500 1.25
690 1.73

1 opHodasHoe HanpsaxeHe 230 B akBuBaneHTHO TpexdasHomy 400 B ¢ pacnpeneneHHoR HelTpabio
11 C MOMNEPEYHBIM Ce4eHMEM (a3HOro MPOBOAHIMKA TAKMM XE Kak MOMepeyHOe CEYEHNE HEMTPANBHOrO
NPOBOAHMKA, Tak 4T k, paseH 0,58.

lonpaBoYHbI KO3OUUNEHT A5 PacrpeneneHHON HerTpamm: Ky

YMHOXEHWE 3HAYEHMS LINHDI, B3ATON M3 TabnmLibl, HA MONPABOYHbIA KOIDDULMEHT Ky:

k=21
d ‘/§1+§
N

roe:
* S - nonepeyHoe ceyeHme GasHoro NPOBOAHMKA [MM2];
¢ S\ — NoNepeyHoe CeyYeHre HeMTPanbHOro NPOBOAHUKA [MM2].

B yacTHOCTU: ecnn Sy=S— kyq=0.58;
ecnn S = 2SN —=>Kkg= 0.39.

lonpaBo4HbIVi KOIPUUNEHT 4151 aJIIOMUHNEBOrO NPOBOAHVKA: K,

Ecnun kabenb 13 anoMUHKS, yMHOXBTE 3HAYEHME AWHbI, B3ATON 13 Tabnuupl, Ha non-
PaBOYHbIN KO3 PUUMEHT k, = 0,67.
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2.4 3awmTa OT KOPOTKOro 3aMblKaHKS

2 3awumTta duaepos

BbiBOAbI:

B TabnyiLe a8 nonepeyHoro Ce4eHs 1 yCTaBK MarHATHOMO PACLIENUTENS MOXHO HanTL
MaKCUMarbHYIO 3aLLLaemyto AanHy kabens Ly. Mpu Heo6xoaMMoCTy 3Ta AfIMHA A0XHA
ObITb 3aTEM YMHOXEHA Ha NOMPaBOYHbLIE KOSDDULMEHTBI AN MONYYEHUS 3HAYEHNS,
COOTBETCTBYIOLLEr0 peasibHOl YyCTaHOBKE:

L = Lk k,k,
Mpumep 1

HeiTpanb He pacnpeaeneHHas

HomuHanbHoe HanpsixeHne = 400 B.

Annapar 3awmTel: T2N160 TMD In 100

MarnutHas yctaska: I3 = 1000 A

MonepeyHoe ceveHne Gpa3HOro NPOBOAHMKA = MONEPEYHOMY CEYEHUIO HEMTPANBHOIO
npoBoaHuKa = 70 Mm2

Tabnuua nokasbieaeT 4to Npu I3 = 1000 A 1 kabene ceveHnem 70 MM2 3alLmiLaeMas
anuHa 346 m.

Mpumep 2

Hentpanb pacnpenenexa

HomunHanbHoe HanpsixeHve = 400 B

Annapar 3awmTsl; T3S250 In 200

MarnuTHas ycTaska: I3 = 2000 A

Monepe4Hoe ceveHme GpasHoro nposoaHuka = 300 Mm2

MonepeyHoe ceyeHmne HeilTpanbLHOro NPoBoaHMKa = 150 Mm2

Ans l3=2000 A n S = 300 MM2 onpeaensiem salwmiiaemyto aamHy Lo = 533 m.

[MpMMeHsieM NONPaBoYHbIN KO3POUUMEHT Kd Ana pacnpeneneHHon HelTpanu:

1 1
S, 150

L=Lg-0.39=533-0.39=207.9m
9T0 MakcMManbHas 3allyaeMas AjmHa IMHUK C pacnpeaeneHHon HelTpabto.
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2 3awumTta Puaepos

2.5 HeitTpanbHbliii U 3aLMTHBI NPOBOAHUKA

78

HentpanbHbin NPOBOAHUK

HenTpanbHbln NPOBOAHWK — 3TO NPOBOAHWK, COEAUHEHHbIN C HEMTPASIbLHOM TOYKOM
cuctembl (KoTopas 00bl4HO, HO He 006513aTeNlbHO COBMAZAET C LLEHTPOM BTOPUYHOM
06MOTKM TpaHchopmaTopa UM reHepartopa); OH CnocobCTBYET pacnpeaeneHunio
SNEKTPUHECKON 3HEPT UM, Aenias [OCTYNHbIM 419 UCMO0b30BaHUS, NOMUMO JIMHENHOT O,
dasHoe HanpsxeHue. B onpeaeneHHbIX Cydasx GyHKLUUM 3aLMUTHOMO M HENTPAbHOro
NPOBOAHMKA MOTYT BbiTb 00beAMHEHBI B 0AMH NPoBOAHMK (PEN).

3awmTa 1 00pbIB HENTPaIbHOrO NPOBOAHUKA

[Npwn aBapuinHbIX YCNIOBUSAX HA HENTPANBHOM NMPOBOAHMKE MOXET NOSIBUTLCS HAMPSKEHNE
OTHOCWTENbHO 3eMNIN. 3TO MOXET ObiTb BbI3BAHO 3aMblkaHMeM dadbl Ha HENTPaNb UK
06pbIBOM HEATPanu 13-3a NOBPEXAEHNS N cpabaTbiBaHNS OAHOMOMIOCHOMO YCTPOC-
TBa (MPEAOXPaHUTENS UK OAHOMOSIIOCHOrO aBTOMATUYECKOrO BbIK/IOYATENS).

Ecnun HenTpanbHbI NPOBO ABASETCS €AMHCTBEHHBIM PA30MKHYTHIM B YETLIPEXNPOBO/-
HOW cUCTEME, HanNPsHKeHMe NUTaHWS Ha 0AHOMA3HONM Harpy3ke MOXeT ObITb UBMEHEHO
Tak, 4TO OHW NUTAIOTCS HaNPSKEHWEM OTAUYHOro OT ¢asHoro Ug (kak nokasaHo Ha
puc. 1). Takum 06pa3om HEOBXOAMMO NPUHATL BCE Mepbl AN NPEA0TBPALLEHNS AaH-
HO aBapuKn, HaNPMMepP, He 3aliMLiaTh HEMTPaNbHbIA NPOBOOHMK OOHOMOMOCHLIMM
yCTpOWCTBamu.

p PRRLCET]
" R+R,

Cc

-

ny)

—

B y)

N
1SDC010013F0001

PucyHok 1: O6pbiB HeTPaNbHOro NPOBOAHUKA

Bonee Toro, B cucteme TN-C, NOBbILLEHNE HAMPSXEHUS HA HENTPANN OTHOCUTENBHO
3eMN NPeacTaBnsieT ONacHOCTb AN 0AEN, HA CaMOM AeNe: T.K. 3TOT NPOBOS, TAKXE
SIBNSIETCS 3aLUMTHLIM NPOBOAOM, laHHOE HaNPSXXEHNE MOCTYNaeT Ha HEN30IMPOBaHHbLIE
4acTW YCTaHOBKMN.

[Ins cuctem TN-C ctaHoapTom onpeneneHo MUMHUMAbHOE CEYEHME (CM. CReayioLLmin
naparpad) i HeTPanbHOro NPOBOAA C LIENb0 NPef0TBPALLEHMS CITy4anHOr0 00pbIBa,
1 3anpeLLeHo MCNoNb30BaHKe N0ObIX YCTPOWCTB (0AHOMNOMOCHBIX U MHOMOMOMOCHbIX).
KOTOpble MOryT padbeanHnTb PEN NpoBOAHUKK.

HeobxoayMOCTb B 3aLLMTE HEATPaNIbHOr0 NPOBOAA M BO3MOXHOCTb €ro OTCOEANHEHUS
3aBMCUT OT CUCTEMbI pacrnpeneneHus.
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MPUMEYAHUE - stoT
MEeTOZ NpesoTBpaLlaeT
31eKTPOMarH1THbIE NONS
13-3a ONyXAAtoLLIMX TOKOB B
rMaBHOM CUCTEME NUTAHNS
anekTpoyctaHoBku. Cymma
TOKOB B Npejenax 0gHOro
kabens omkHa O6biTb paBHa
HYM0. TO AaeT rapaHTuio,
YTO HEMTPAbHbIV TOK
OyneT NpoTekaTb TONbKO B
HENTPanbHOM NPOBOAHKE
BKJTIOYEHHOMO MCTOYHMKA
nuTaHus. Tok TpeTen rap-
MOHMKM (150 Ty) nnHen-
HbIX MPOBOAHUKOB ByneT

[06aBneH ¢ TeM e $pa3oBbiM

YITIOM K TOKY HeATPasbHOro
MPOBOAHMKA.

2.5 HenTtpanbHbIn 1 3ALUTHBIA NPOBOOHUKMN

2 3awumTta duaepos

Cuctembl TTu TN
® €C/IN NOMEPEYHOE CEYEHNE HENTPANTLHOrO NPOBOAHMKA TaKOe Xe nnmn 60sblue, YEM
rnonepeyHoe ceveHne Gas3HoOro NPOBOAHMKA, HET HEOOXOAMMOCTM HU B BbISIBNIEHW
TOKOB B HEMNTPaK, HWU B UCMOJIb30BAHUM OTK/IOYAIOLLEr0 YCTPONCTBA (HEATPaNbHbI
MPOBOOHUK HE 3aLLMLLEH MW OTKIIOYAETCH OLHOBPEMEHHO C hasHbIMU); 3TO NpuMe-
HUMO TONIbKO €CNIN HET FAPMOHMK, KOTOPbLIE MOrYT B 1060/ MOMEHT CMPOBOLIMPOBAThL
NOsIBNEHME B HENTPAM TOKA C AENCTBYIOLLMM 3HAYEHNEM BbILLE, YEM MaKCUMaSIbHbINA
}asHbIN TOK.
® eC/v NOMNepeYHOe CeYeHNE HeTPanbHOro NPOBOAHMKA MEHbLLE, YEM CedeHne Pas-
HOrO NPOBOAHMKA, AOMKHbI ObITb BbIIBNIEHBI CBEPXTOKM B HENTPANIbHOM NPOBOJHMKE,
Takum 06pa3oM, 4Tobbl 0TCOeANHUTL hasHble NPOBOAHUKM, HO HE 0693aTENbHO
HeWTPanbHbIA NPOBOAHMK (HEMTPANbHbIN NPOBOOHWUK 3ALLMLLEH, HO HE OTKOYaeTCs):
B 3TOM CNy4ae HET He0OXOAUMOCTY BbISIBNEHUSI CBEPXTOKOB B HEATPANIbHOM NMPOBO/-
HWKE NPU NOCTOSIHHOM BbINOSIHEHWM CNEYIOLLMX YCIOBUIA:
1. HenTpanbHbIM NPOBOOHUK 3aLLMLLEH OT KOPOTKOMO 3aMblKaHWS 3aLLUWT-
HbIM YCTPOMNCTBOM B (pa3HbIX NPOBOAHMKAX;
2. MaKCUMasbHbIN TOK, KOTOPbIA MOXET NPOTEKATb YEPE3 HENTPASbHbIV
NPOBOAHMK B paboyem pexrme HUXe, 4em TOKONPOBOAsILLAs CNOCo6-
HOCTb HEMTpanu.
B cuctemax TN-S HeT He06X0aAMMOCTU B OTCOEAMHEHNUN HEATPANW, eCin YCNOBUS
MUTaHWS TakOBbI, YTO HEMTPASbHbIN NPOBOAHMK HAAEXHO NPUCOEOMHEH K MOTEHLUMany
3emnun. Kak 0b110 ynomsiHyTo Bbile, B cucteMax TN-C HeiTpanbHblid TPOBOAHUK TaK
Xe SIBNAETCS 3aLUMTHBIM U HE MOXET ObITb OTKJIIOYEH. BOnee Toro, ecnm HeMTpPanbHbI
NPOBOOHVK OTK/KO4EH, HA HEM30IMPOBAHHOM YacTn 0aHOMA3HOro 000PYA0BaAHNS MOXET
NOSIBUTLCS HOMUHAMIBHOE HANPSXXeHNE OTHOCUTENIbHO 3EMIIN.
B HekoTopbIx cneundunyecknx cnyyasx HeMTpanbHblii NPOBOAHWUK OOMKEH ObiTh
OTK/IOYEH AN19 NPEAOTBPALLEHNS TOKOB, LMPKYANPYIOLLMX MEXAY napanienbHbIMU
NCTOYHMKAMUN MUTAHNS (CM. PUCYHKM 2 1 3).

PucyHok 2: TpexdasHas cxema ¢ pe3epBHbIM NUTaHMEM
C 4-X NOJIIOCHBLIMU BbIK/IOYATENSMM

McTovHmk nntanus 1

(£,

L1 L1

L2 L2
MocTaBwmk

1
1
|
L3 L3 |
1
= !
- — . — i — - — b P e l—-.

PEN %
MoTtpebutens
[I]—q—|i]7

PE F
L. .

Harpyaka

I—-—-o-o-o
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MPUMEYAHWE - Heponyc-
TMas TpexdasHasa cxema

C PE3EepPBHbLIM MUTAHUEM C
3-X NOMIOCHBIMU BbIKITIOYA-
TensaMu, n3-3a GyxaaoLwmx
TOKOB, FEHEPUPYIOLLMX
9M1EKTPOMArHUTHbIE MONS.
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2.5 HenTpanbHbI 1 3aWMUTHbIA NPOBOAHUKN

2 3awunta Puaoepos

PucyHok 3: Heponyctumas TpexdasHas cxema ¢ pe3epBHbIM NMUTaHUEM
¢ 3-X NOJIIOCHbLIMU BbIK/TIOYATENSIMMU

Cuctema IT:

CraHpapToM He pekOMeH0BaHa YCTaHOBKA HEMTPANbHOr0 NPOBOAHMKA B CUCTEMaX

IT. Ecnu HerTpanbHblii NPOBOAHMK YCTAHOBAEH, AOMKHbI ObITb ONpeaeneHbl CBEPXTOKM

B HEMTPaNbHOM NPOBOAHVKE K&XA0M LEMNM C LENbIO OTCOEAMHEHNS BCEX PAOOTAIOLLMX

NPOBOAHMKOB COOTBETCTBYIOLLLEN LIEMK, BKIHOHYAA HEUTPAbHBIN (HEMTPaNbHBIN NPOBOA-

HUK 3aLUyLLIEH U OTKII0YAEeTCS).

HeT Heob6x0AMMOCTI BbISIBNEHMS CBEPXTOKOB B HEMTPasbHOM NPOBOAHMKE B Clemy-

IOLLLMX CIyHasXx:

¢ HenTpanbHbIi NPOBOAHMK 3aLLMLLEH OT KOPOTKOrO 3aMblKaHUSi BEPXHUM 3aLLMTHLIM
annaparom;

¢ llenb 3auuiLeHa yCTPoONCTBOM AndPepeHLmanbHoro Toka ¢ YCTaBKON MeHbLLUe,
yem 0,15 oT TOKONPOBOAALLEN CNOCOOHOCTM COOTBETCTBYIOLLLEr0 HENTPaNLHOro
NPOBOAHMKA. ITO YCTPOMNCTBO AOMKHO OTKNOYNTL BCe paboTaioLme NpoBOAHMKM, B
TOM YMCJe HeMTPaNbHBIN.

[lnsi BCex pacnpenenmTenbHbIX CUCTEM B Clly4ae HEOOXOAMMOCTM BKIKOYEHWE U OTKIO-
YeHue HEMTPaNbLHOro NPOBOAHMKA AOMKHO rapaHTUPOBAaTh, YTO:

® HeliTpanbHbI NPOBOSHMK HE OTKIIOYUTCS paHbLUe pasHoro;

® He/iTpanbHbI NPOBOOHMK BKITIOYAETCS OAHOBPEMEHHO UM paHblue ¢GasHOro.

YyebHoe nocobue No 91ekTpoyCcTaHOBKaAM
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2.5 HelTpanbHbI 1 3aLUUTHbIA MPOBOAHNKN

2 3awumTta duaepos

1SDC010013F0201

M M >
A/
Heobxommmo: Heo6xoavmo: pasomkHyTb Bee | Heobxomumo: pa3mblkaTb Heobxogumo: Het HeoBxomumocTy:
KOHTPOAMPOBATb TOK HEITPaM KOHTaKTBI (asbl 1 HeiATpanu). ha3Hble KOHTaKTBI. - KOHTPONMPOBATb TOK HEITPAMN yCTaHaBnmBaT
L1719 Pa3MbIKaHVS BCeX Het HeobxopumocTy: HeT HeobxoaumocTy: - Pa3MbIKaTh (adHbIE KOHTAKTbI 3aWWWTHbIE YCTPOIACTBA
. KOHTPOAMPOBATH - BbISIBNIATb CBEPXTOK B HEMTPaM Her Heobxoanmocy: B HETpaNbHbIM
KOHTAKTOB (pasHbix M HerTPamm). £ 1oy pejirpani - Pa3MbIKaTb KOHTAKTHI B HEIATPANM | - pasMbKaTh KOHTAKTHI B HeliTpai MPOBOHYK
A 4 l A 4
Heltpanb He oonxHa 6biTb OTKNOYEHA PaHbLie Gas3HbIX NPOBOAHUKOB.
HeliTpanb 8omkHa ObiTb 3aHOBO MOAK/IO4EHA
OOHOBPEMEHHO MW paHbLue $hasHbIX NPOBOAHVKOB
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2.5 HenTpanbHbIl 1 3aLUMTHbIA MPOBOAHUKN

2 3awumTta duaepos

Onpep,enel-me MWHUMAJIbHOIO ce4eHuns HeﬁTpaanoro npPoOBOAHUKA

HenTpanbHbIl NPOBOAHMK, NMPU €ro HANMYUK, OOMKEH UMETb TaKOe Xe NonepeyHoe

CeYEHMe, Kak 1 MPOBOOHUK NIMHUK:

* B 0IHO(a3HbIX [ABYXMPOBOAHbIX LIENSX C JI0OLIM NMONepeyHbIM CEYEHUEM;

® B MHOrodasHbIX 1 0gHOMa3HbIX TPEXNPOBOAHbIX LENSX, KOrAa Pasmep JIMHERHbIX
MPOBOAHVKOB MEHbLLE UN PaBEH 419 MEAHbIX MPOBOAHMKOB 16 MM2 unu 25 Mm2
LS anOMUHUEBbIX .

MonepeyHoe ceveHne HemTPanbHOro NPOBOAHNKA MOXET ObiTb MEHbLLE HA3HOro

NPOBOAHYKA, KOrAa Nonepe4yHoe cevyeHne hasHoro npoBoaHuka 6onbiue 16 Mm2 ans

MeIHbIX kabeneit unm 25 MM2 s anloMUHUEBLIX MPY COONMIOAEHNMN [ABYX CNeayoLmX

YCNOBUIA:

® CeyeHne HelTPanbHOro NPOBOIHMKA MO MeHbLLEN Mepe 16 MM2 ans MeHbIX kabeneit
1 25 MM2 ans anioMUHUEBIX;

® HET 3HAYUNTENBHbIX FTAPMOHUYECKMX NCKAXEHWUIA TOKA HArpy3kn. ECnv npncyTcTeyoT
3HAUNTENIbHbIE FAPMOHUYECKNE UCKAXEHUS (COOEPXaHNe rapMOHUK Bbile 4em 10%)
Kak, Hanpumep, B 060pya0BaHUM C ra3opaspsiaHbLIMU NaMnaMu, CEYEHNE HeMTParb-
HOro NPOBOAA He MOXET OblTb MeHbLLE $hasHbIX MPOBOAHNKOB.

Ta6nuua 1: MuHMManbHoe nonepevyHoe cevyeHne HelMTPasbHOro NPOBOAHUKA

MonepeuyHoe ceyeHne MuHumansHoe nonepeyHoe
¢da3Horo nposoaHuKa ceyeHue HelTpanm
S [Mm2] Sy [Mm2]
OpHoda3sHbie/pByxdasHbie Lenu

Cu/Al JlioGoi S
TpexdasHble uenu S<16 Y
Cu S>16 16
TpexdasHbie uenu S<25 Y
Al S>25 25

82

* Ong cuctem TN-C cTaHaapToM onpeaeneHo MUHUManbHoe nonepeyHoe cedeqne 10 Mm2 ons
MEOHbIX 1 16 MM2 0019 aNOMUHUEBbIX NPOBOAHMKOB.

1 MonepeyHoe ceyeHne GasHbIX MPOBOJHUKOB AOMKHO ObiTb ONPeAeNeHo B COOTBETCTBIM C
npeanucaHuamm pasanena 2.2.1. «TokonpoBoAALLAsA CNOCOBHOCTb 1 CNOCOBbLI NPOKNAAKM».
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2.5 HelTpanbHbI 1 3aLUUTHbIA MPOBOAHNKN

2 3awumTta duaepos

3alUTHbI NPOBOAHUK
Onpep,enel-me MHWHUMaAJIbHbIX MOMepPeYHbIX ceyeHuim

MunHVManbHOE NoNepeYHOE CeYeHe 3aLLMTHOMO NPOBOAHMKA MOXET ObITb ONpeaeneHo
C UCMONb30BAHVEM CNeayoLLei TabnnLbl.

Ta6nuua 2: NMonepeyHoe cevyeHue 3aLUTHOrO NPOBOAHMKA

Monepe4yHoe ceyeHune MuHnmanbHOe nonepevyHoe cevyeHne
JIMHEeMHoro npzosop,l-lea S COOTBETCTBYKOLLEro 3allMTHOro NpPpoBOAHUKA
[MM ] [MM2]
3almTHbIN NPOBOAHUK M3 TOTO Xe Ecnu 3awumTHbI NPOBOAHMK HE U3 TOrO Xe MaTepuana,
matepuana, 4To U IMHEHbIA NPOBOAHUK YTO U IMHEHDBIN NPOBOAHUK
Ki o
S<16 S K
2
* Ki 16
16<S<25 16 K,
S’ K, S
1
S>25 — — =
2 K, 2
roe
Ki—3HauyeHune koapdurumeHTa K ansg nMHenHoro npoBoaHuka, BbibpaHHoro n3 tabnuupsl 1 paspoena 2.4
B COOTBETCTBMU C MaTepunasioMm NpoBOAHNKA N N30N1A9LNN;
K;—3HavyeHune K ang 3awutHOro npoBogHumKa.
. [Ons nposogHuka PEN ymeHbLUEHWE NONepeyHoro cevyeHnst pa3peLLeHo ToNbKo B COOTBETCTBUM C NpasuiaMmum
onpeaeneHns pasMepoB HENTPANbHOrO NPOBOAHMKA

[ns 6onee nogpoOHOro pacyeTa v, €CAN 3aLLMTHbIA NPOBOAHMK NOJABEPraeTcs
aamnabaTnyeckoMy HarpeBy OT HayanbHOW M3BECTHON TEMNEePaTypbl A0 KOHEYHOW On-
peneneHHoN Temnepartypsl (MPUMEHUMO A1 BDEMEHW YCTPaHEHUS aBapum He Gonee
5 ¢), MMHMMANbHOE NONEPEYHOE CEYEHME 3ALLMTHOrO NPOBOAHMKA Spg MOXET ObITh
OrpeaeneHo UCnoNb30BaHeM criefyioLiein GopmMynbl:

| %t

(1)

rae:

* Spg — MOMEPEYHOEe CeveHne 3aLUTHOro NPOBOAHVKA [MM2];

* | — NENCTBYIOLLEE 3HAYEHME TOKA, MPOTEKAIOLWEro Yepes 3alMTHbLIN NPOBOAHMK B
Crnyyae aBapum C HU3KUM MOJSIHBIM CONPOTUBNEHUEM [A];

* t — Bpemsi cpabaTbiBaHMS 3aLLMTHOrO YCTPOMCTBA [C];

YuyebHoe nocobune No aNeKTpoycTaHOBKaM 83

ADVLOC0204MANO6BRU

1SDC010014F0201



2.5 HenTpanbHbIl 1 3aLUMTHbIA MPOBOAHUKN

2 3awunta Puaoepos

¢ K — MOCTOsIHHAs, 3aBMCSLLAa OT MaTepuana 3awmuTHOro NPoBoaa, TMNa M30asLmMN,
Ha4yaNbHOWM 1 KOHEYHOI TemnepaTtypsl. Hanbonee pacnpoCcTpaHeHHbIe 3HAYEHUS
npvBeaeHbl B Tabnmuax 3 n 4.

Ta6nuua 3: 3HauyeHus k 4ng U301MPOBaHHBIX 3aLMUTHBIX MTPOBOAHUKOB,
00beanHeHHbIX B KaOenn U He CBA3aHHBIX C APYrMMU Kabenamu

Temnepatypa MaTtepuvan npoBogHuka
Uzonauua npoesogHuka oc® Meppb AniomMmuHun Cranb
HayanbHasa| KoHeuHas 3HavyeHua K
70 °C NBX 30 160/140 2@ 143/133 2@ 95/88 @ 52/49 @
90 °C nNBX 30 143/133 @ 143/133 @ 95/88 2 52/49 @
90 °C TepmocToiikuii 30 250 176 116 64
60 °C pesuHa 30 200 159 105 58
85 °C pesuHa 30 220 168 110 60
KpemHuneBas pe3uHa 30 350 201 133 73
8 MeHbLLiee 3HaYeHne NPUMEHAETCS AN U30JALMM NPOBOAHNKOB MNBX ¢ NonepeyYHbiM cedeHnem
6onblie 300 mm?
b OrpaHuyeHne TemnepaTypbl 415t PAsNYHBIX TUMOB U30ASLMK AaHbl B cTangapTe |IEC 60724
Ta6nuua 4: 3HayeHus k Ang 3aLWUTHLIX NPOBOAHUKOB,
B BUZE XWUbl, 00beAnHEHHOW B Kabesne nin cBA3aHHOMK
C Apyrumu kabensmu, UM U30IMPOBaAHHBIX NPOBOAHUKOB
Temneparypa MaTepunan nposogHuka
orb o
Wsonauus npoBoaHuKa C Meab AnoMunHuin Cranb
HavyanbHaga | KoHeuyHas 3Hauyenus K
70 °Cc nNBX 70 160/140 2 115/103 @ 76/68 @ 42/37 @
90 °C NBX 90 160/140 @ 100/86 @ 66/57 @ 36/312
90 °C TepmocToiikuii 90 250 143 94 52
60 °C pesuHa 60 200 141 93 51
85 °C pesuHa 85 220 134 89 48
KpemHuneBas pe3anHa 180 350 132 87 47
2 MeHblLUee 3HaYyeHne NPUMEHAETCS AN U30NALMM NPOBOAHUKOB MNBX ¢ nonepeyHbiM cedeHnem
6onbwe 300 mm?
b OrpaHuyeHve TemnepaTypbl A1 Pa3anyHbIX TUMOB U30ASLMMU AaHbl B cTaHgapTe |IEC 60724
84 YuebHoe nocobune no aneKkTpoycTaHOBKaAM
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2.5 HelTpanbHbiin 1 3alLUMTHbLIA NPOBOAHUKN

2 3awumTta duaepos

JanbHeiwne BennymHbl K MOryT 6biTb B3ITbl M3 NMPUAoXeHns D, B KOTOPOM AaHbl
GopMyIbl AN TOYHOro pacyeTa 3HaveHni K.

Ecnu Tabnuua 2 unn popmyna (1) He 0becneymBaioT CTaHAAPTU30BAHHOMO 3HAYEHNS
nonepeyHOro cevyeHns, BbIoupaeTcs 6onblee CTaHAAPTM30BAHHOE CeYeHMe.

B 3aB1CMMOCTM OT TOro Mcnonb3oBanack Tabnuua 2 unn dopmyna (1), nonepeyHoe
CEYEHVE 3aLMTHOIO NPOBOAA, KOTOPLIN HE ABNSETCS YaCTblO Kabens NUTaHus, LOMKHO
ObITb NO MEHBLLIEN Mepe
- 2,5MMm2 Cu/16 Mm2 Al npy o6ecnedeHmnm 3aLmnTbl OT MEXaHUYECKIX MOB-
pexaeHni;
- 4 Mm2 Cu/16 mm2 Al 6e3 3aLLmUThl OT MEXaHNYECKUX MOBPEXAEHUIA.

[lns TOKONPUEMHUKOB, NPeiHa3HAYeHHbIX AN ANUTENBHOr0 COEAMHEHUS C TOKOM

3awmTHOro NpoBofHuka 6onee 10 MA, fOnMXeH BblTb CKOHCTPYMPOBAH YCUEHHbII

3aLLUMTHbIV NPOBOOHMK CNEAyOLWMM 00pa3oM:

* MO0 3ALUMTHBIA NPOBOAHUK AOMKEH MMETb NNOLLAAbL NONEPEeYHOro CevyeHnst Kak
MUHUMYM 10 MM2 Cu nnm 16 Mm2 Al no Beeit AnnHe;

® 11711 BTOPOW 3aLLMTHbIA NPOBOAHMK C Kak MUHUMYM TakUM Xe CEYEHNEM NS 3aLLNTHI
OT KOCBEHHbIX KOHTAKTOB A0/IXEH ObiTb BbIBEAIEH B TOYKY, € MNONEPEYHOE CEYEHNE
3awmTHOro nposoa He meHee 10 Mm2 Cu nnm 16 mm2 Al, Heo6xoaMMO, 4TobbI NPUBOP
MMEN OTAENbHbIV BbIBOA, 151 BTOPOro 3aLUMTHOrO NPOBOAHMKA.

Korga 3awmTHOe yCTPOMCTBO OT CBEPXTOKA UCMONL3YETCA AN 3aLLUUT OT 311eKTpuyec-
KOro BO3AENCTBUS, 3aLLMUTHbI NPOBOS, A0MXEH ObiTb COBMELLEH C TOI Xe CMCTEMOM
NPOBOAOB, Kak 1 paboyne NPoBOAA UAN AOMKEH OblTh PA3MELLEH B HENOCPEACTBEHHOMN
6nn3ocTu.
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2 3awunta Puaoepos

2.6 LLUnHHbIe marucTpanbHble cuctemsl (BTS)

B anekTpoycTaHoBKax ans NPOMBbILLNIEHHOr0 000PYA0BaHUS LMHHLIE MarncTpabHble
cuctembl (BTS) onTMmU3MpyOT pacnpeaeneHne sHeprm, HECMOTPS Ha HEM3BEXHYIO
HEOOX0AMMOCTb PEKOHCTPYKLUMK (B0OaBNeHNe, OTKTIOYEHME, 3aMeHa Harpy3ok), 06-
NeryarT MOHTaXHbIe paboThl M 06ecneymBaloT 6€30MacHOCTb.

Takue cMcTeMbl raBHbIM 00PA30M UCMONL3YIOTCA OIS

- UCTOYHMKOB MUTAHMS OCBELLEHNS, CUrHANU3ALIMN U MANOMOLLHBIX CETe;

- JINHWI OCBELLEHNS (CPeaHsIs MOLHOCTb);

- UCTOYHVKM NUTAHWS 1 pacnpeayCTPONCTBa (CpeaHeit 1 60NbLION MOLLHOCTH);

- NTaHWe TPaHCMOPTHOro 060PYA0BaHNS (MOCTOBbIE KPaHbl).

Cvctembl BTS nognapatot nog cneayowme ctaHaapTbl:

- |IEC 60439-1 «H13K0BOILTHEIE KOMIMIEKTHbIE YCTPOWMCTBA YIpaBneHus n pacnpesne-
neHnsi — Yactb 1: YeTponicTBa, ncrbiTaHHbIE NOAHOCTBIO M YACTUYHO»

- [EC 60439-2 «Hn3K0BO/IbTHBIE KOMIIIEKTHbBIE YCTPOMCTBA YNPaBAeHS v pacnpeaesne-
Hus1 — YacTe 2: ononHuTe bHbIe TPebOoBaHMS /151 CUCTEM LLUMHHBIX MarncTpanei».

Cocrasnawowme yactn BTS:

- MPOBOOHWUKM/WNHBI;

- COEAMHEHUS: 3NEKTPUYECKME U MEXAHWNYECKNE COEOMHUTENbHBIE 3IEMEHTbI ANS
Pa3NNYHBIX YaCTew;

- NpsiMble 31eMEHTbI: 6230Bble ANEMEHTbI ANS IMHUIA NEPEAAYM SHEPTUM OT UCTOYHMKA
K Harpyske;

- NOBOPOTHBIE 3NIEMEHTLI: TMOKMe NPUCOEANHUTENBHBIE 3NIEMEHTLI A8 CO34aHNS
MOBOPOTOB WM NPEOLONEHNS NPENSTCTBUI, FOPUIOHTASIbHBIE 1 BEPTUKANbHbIE YITbl,
T-06pa3Hble 1 KpecToobpasHble 418 NPOoKNaaKkM Ntoboro MapLIpyTa;

- oTBOAALME KOPODOA: 9NEMEHTbI, KOTOPbLIE NMO3BOAKIOT flaMnam U paboTaoLmMm
MEXaHM3MaMm NMTaTbCst HEMOCPEACTBEHHO C MHTErPUPOBAHHON 3aLLMTON (NPEnoX-
PaHUTENaIMU UM aBTOMATUYECKMMI BbIKNKOYATENSMM);

- MOJIBECKM/aKCeccyaphbl: HABECHbIE UM GUKCUPOBAHHLIE anemeHTbl and BTS n ans
crneumanbHbIX Harpy30K (0CBETUTENbHLIE KOMMOHEHTbI U T.4,.).

OnpepneneHue pasmepos BTS

[ns Bbibopa BTS HeoOxo0aMmo onpeaennTb TOK Harpy3ku, UCMONb3ys cneayowme
JaHHblE:

UICTOYHUK NUTaHus

o OBLLMIA TUN NUTAHUS HArpPy3KK:
- 0QHOMAa3HbIN;
- TpexgasHhblil.
¢ Tun nutaxua BTS:
- C 0O[0HOr 0 KOHLIA;
- ¢ 060X KOHLOB;
- U3 LeHTpa.
¢ HoMuHanbHoe HanpsxeHne
* TOK KOPOTKOr0o 3aMblKaHWS B TOYKE NOAKNOYEHNS MUTAHUS;
* Temneparypa OKpyxaioLLein cpeabl.

Harpy3sku
¢ KonnmyecTso, pacnpegeneHne, MOLWHOCTb, KO3DOULMEHT MOLLHOCTU, TUM HArpy3oK,
nuTaembix ot BTS.
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2.6 LLUnHHbIEe MarncTpanbHble cuctemsbl (BTS)

2 3awumTta duaepos

[eometpusi BTS

* TV YCTAHOBKMU:

- NNOCKWNA;

- Ha pebpo;

- BEPTMKASbHBIN.
¢ InnHa.

MPUMEYAHWE: BTS pomxeH BbiTb pa3MeLLEH Ha PaCCTOSHUM OT CTEH M NOTOJKA Takum 06pa3omMm,
4TO6bI 06ECMEYNTL BU3YATbHBIA KOHTPO/b COEAMHEHNI BO BPEMS MOHTAXa M 001er4mTh NPOKIaaky
9/1EMEHTOB OTBETB/IEHUI.

Mo BO3MOXHOCTM NPeanoyTUTENLHO yeTaHaBmMBaTh BTS Ha pebpo, Takum 06pa3om, 4To Obl yNyyLLIMTbL
MExXaHMYecKkoe COMPOTUBEHNE U COKPATUTb II0ObIE BO3MOXHbLIE OCAAKM MblAW 1 3arPA3HSIOLLMX
BELLECTB, KOTOPbIE MOTYT BANSATL HA YPOBEHL BHYTPEHHEN U30NSLMUN.

BbluncneHne TOKOB Harpy3ku pns Tpexcas3Hoi CUCTeMbl

Tok Harpy3ku Ib ong TpexdasHo CUCTEMbI BLIMUCASIETCS C MOMOLLBIO CNEAYIOLLEN

dopmynbi: b b
l, = t A 1
Tl AU
roe:

® P; — cyMMa aKTMBHbIX MOLLHOCTEN BCEX YCTAHOBJIEHHBIX HArpy3ok [BT];
* b - KO3DPULMEHT NNTAHMSA, KOTOPbIN PABEH:
- 1, ecnn BTS nuTaeTcs ToNbKO C OJHOMO KOHLA;
- 1/2, ecnn BTS nutaeTcsa u3 LeHTpa unm ¢ AByX KOHLOB OHOBPEMEHHO;
¢ U, - pabouyee HanpsxxeHue [B];
® COSOm — CPenHuii KO3hOULMEHT MOLLLHOCTY Harpysok.

BbiOop TokonpoBoasLeli cnocooHocTu BTS

BTS nomxeH BbiTb BbIOPaH Takum 06pa3oM, YT Obl ero TOKONPOBOAsLLAA CNOCOOHOCTb
COOTBETCTBOBANA CcrefytoLLein popmyne:

Iyl k=1, 2)

roe:

® |79 — TOK, KOTOpbI BTS MOXET NpoBOAMTL HEONPEeAENEeHHOE BPEMS MPU COOTBETC-
TBYIOLLEN TemnepaType (40 0C);

® |, — TOK Harpysku;

® ki — MONPaBOYHbIA KOIPOULMEHT A9 3HAYEHUIA TeMnepaTypbl OKpYXaloLLlen cpeabl,
OT/IMYHOV OT COOTBETCTBYIOLLIEV TEMMEPATYPbI OKPYXAtOLLEl cpebl AaHHOV B Tabnuue 1.

Ta6nuua 1: MonpaBoyHbii KO3GPULMEHT ki AN TEMNepaTypbl OKPYXaloLein
cpepnbl otnnyHou ot 40 °C

Temneparypa

OKpYXaloLLen

cpegpl ['C] 15 20 25 30 35 40 45 50

ki 1.2 1.17 1.12 1.08 1.05 1 0.95 0.85
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2.6 LunHHbIe marncTpanbHbie cuctemsbl (BTS)

2 3awunta Puaoepos

MpumeyaHne: Cneayowme Tabanubl OTHOCATCS K npoaykumm Zucchini S.p.A

TaGnuua 2: TokonpoBoasLas cnoco6HOCTb Izg MeaHbIX BTS

KonuyectBo Iz0 Ioh* Xph U,
Pasmep Tun NPOBOAHWKOB [A] [MOM/M] [MOM/M] [B]
25 LB254 25A 4 4 25 6.964 1.144 400
25 HL254 25A 4 4 25 6.876 1.400 400
25 HL2544 25A 4+4 4+4 25 6.876 1.400 400
40 LB404 40A 4 4 40 3.556 0.792 400
40 HL404 40A 4 4 40 3.516 1.580 400
40 HL4044 40A 4+4 4+4 40 3.516 1.580 400
40 SL40A4 4 40 2173 0.290 400
63 SL63A4 4 63 1.648 0.637 400
100 MS 100A 4 4 100 0.790 0.366 400
160 MS 160A 4 4 160 0.574 0.247 400
160 SB4 160A 4 4 160 0.335 0.314 500
160 SB5 160A 5 5 160 0.335 0.314 500
160 SB6 160A 5 5 160 0.335 0.314 500
160 SB7 160A 4 4 160 0.335 0.314 500
250 MR 250A 4 4 250 0.285 0.205 1000
250 MRf 250A 5 5 250 0.285 0.205 1000
250 SB4 250A 4 4 250 0.194 0.205 500
250 SB5 250A 5 5 250 0.194 0.205 500
250 SB6 250A 5 5 250 0.194 0.205 500
250 SB7 250A 4 4 250 0.194 0.205 500
315 MR 315A 4 4 315 0.216 0.188 1000
315 MRf315A 5 5 315 0.216 0.188 1000
350 SB4 350A 4 4 350 0.142 0.188 500
350 SB5 350A 5 5 350 0.142 0.188 500
350 SB6 350A 5 5 350 0.142 0.188 500
350 SB7 350A 4 4 350 0.142 0.188 500
400 MR 400A 4 4 400 0.115 0.129 1000
400 MRf 400A 5 5 400 0.115 0.129 1000
500 SB4 500A 4 4 500 0.092 0.129 500
500 SB5500A 5 5 500 0.092 0.129 500
500 SB6 500A 5 5 500 0.092 0.129 500
500 SB7500A 4 4 500 0.092 0.129 500
630 MR 630A 4 4 630 0.073 0.122 1000
630 MRf630A 5 5 630 0.073 0.122 1000
700 SB4700A 4 4 700 0.077 0.122 500
700 SB5700A5 5 700 0.077 0.122 500
88 YuebHoe nocobune no aneKkTpoycTaHOBKaM

ADVLOC0204MANO6BRU



2.6 LLnHHbIe MarncTpanbHble cuctemsbl (BTS)

2 3awnta dupepos

KonuuectBo Izo on* Xph U,
Pasmep Tun NPOBOAHMKOB [A] [MOM/M] [MOM/M] [B]
700 SB6 700A 5 5 700 0.077 0.122 500
700 SB7 700A 4 4 700 0.077 0.122 500
800 MR 800A 4 4 800 0.047 0.122 1000
800 MRf 800A 5 5 800 0.047 0.122 1000
800 SC800A4 4 800 0.038 0.027 1000
800 SB4 800A 4 4 800 0.072 0.122 500
800 SB5800A5 5 800 0.072 0.122 500
800 SB6 800A 5 5 800 0.072 0.122 500
800 SB7 800A 4 4 800 0.072 0.122 500
1000 MR 1000A 4 4 1000 0.038 0.120 1000
1000 MRf 1000A 5 5 1000 0.038 0.120 1000
1000 SC 1000A 4 4 1000 0.037 0.026 1000
1000 HRC1 1000A 4 4 1000 0.038 0.097 1000
1000 SB4 1000A 4 4 1000 0.068 0.120 500
1000 SB5 1000A 5 5 1000 0.068 0.120 500
1000 SB6 1000A 5 5 1000 0.068 0.120 500
1000 SB7 1000A 4 4 1000 0.068 0.120 500
1200 SC 1200A 4 4 1200 0.035 0.021 1000
1250 SC 1250A 4 4 1250 0.034 0.023 1000
1250 HRC1 1250A 4 4 1250 0.035 0.076 1000
1500 SC 1500A 4 4 1500 0.030 0.022 1000
1600 SC 1600A 4 4 1600 0.025 0.018 1000
1600 HRC1 1600A 4 4 1600 0.034 0.074 1000
2000 SC 2000A 4 4 2000 0.020 0.015 1000
2000 HRC12000A 4 4 2000 0.025 0.074 1000
2400 SC 2400A 4 4 2400 0.019 0.012 1000
2500 SC 2500A 4 4 2500 0.016 0.011 1000
2500 HRC12500A 4 4 2500 0.019 0.040 1000
3000 SC 3000A 4 4 3000 0.014 0.011 1000
3000 HRC2 3000A 4 4 3000 0.017 0.031 1000
3200 SC 3200A 4 4 3200 0.013 0.009 1000
3200 HRC2 3200A 4 4 3200 0.015 0.031 1000
4000 SC4000A 4 4 4000 0.011 0.007 1000
4000 HRC2 4000A 4 4 4000 0.011 0.026 1000
5000 SC5000A 4 4 5000 0.008 0.005 1000
5000 HRC2 5000A 4 4 5000 0.008 0.023 1000
* Conpotusnexue dasbl npu lzg
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2.6 LunHHbIe marncTpanbHbie cuctemsbl (BTS)

2 3awunta Puaoepos

Ta6nuua 3: TokonpoBopasias cnoco6HOCTDb Izg antomuHmeBbix BTS

Konuuectso Izo Ioh* Xph U,
Pasmep Tun NPOBOAHUKOB [A] [MOMm/Mm] [MOMm/Mm] [B]
160 MR 160A 4 4 160 0.591 0.260 1000
160 MRf 160A 5 5 160 0.591 0.260 1000
160 SB4 160A 4 4 160 0.431 0.260 500
160 SB5 160A 5 5 160 0.431 0.260 500
160 SB6 160A 5 5 160 0.431 0.260 500
160 SB7 160A 4 4 160 0.431 0.260 500
250 MR 250A 4 4 250 0.394 0.202 1000
250 MRf 250A 5 5 250 0.394 0.202 1000
250 SB4 250A 4 4 250 0.226 0.202 500
250 SB5 250A 5 5 250 0.226 0.202 500
250 SB6 250A 5 5 250 0.226 0.202 500
250 SB7250A4 4 250 0.226 0.202 500
315 MR 315A 4 4 315 0.236 0.186 1000
315 MRf315A 5 5 315 0.236 0.186 1000
315 SB4315A4 4 315 0.181 0.186 500
315 SB5315A5 5 315 0.181 0.186 500
315 SB6 315A5 5 315 0.181 0.186 500
315 SB7315A4 4 315 0.181 0.186 500
400 MR 400A 4 4 400 0.144 0.130 1000
400 MRf 400A 5 5 400 0.144 0.130 1000
400 SB4 400A 4 4 400 0.125 0.130 500
400 SB5400A 5 5 400 0.125 0.130 500
400 SB6 400A 5 5 400 0.125 0.130 500
400 SB7400A4 4 400 0.125 0.130 500
500 SB4500A 4 4 500 0.102 0.127 500
500 SB5 500A 5 5 500 0.102 0.127 500
500 SB6 500A 5 5 500 0.102 0.127 500
500 SB7500A 4 4 500 0.102 0.127 500
630 MR 630A 4 4 630 0.072 0.097 1000
630 MRf630A 5 5 630 0.072 0.097 1000
630 SC630A4 4 630 0.072 0.029 1000
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2.6 LLUnHHbIEe MarncTpanbHble cuctemsbl (BTS)

2 3awunta dupepos

KonuuectBo Izo Ioh* Xph U,

Pasmep Tun NPOBOAHMKOB [A] [MOM/Mm] [MOM/Mm] [B]
630 SB4630A4 4 630 0.073 0.097 500
630 SB5630A 5 5 630 0.073 0.097 500
630 SB6630A 5 5 630 0.073 0.097 500
630 SB7630A4 4 630 0.073 0.097 500
800 MR 800A 4 4 800 0.062 0.096 1000
800 MRf 800A 5 5 800 0.062 0.096 1000
800 SC800A4 4 800 0.067 0.027 1000
800 SB4 800A 4 4 800 0.071 0.096 500
800 SB5800A 5 5 800 0.071 0.096 500
800 SB6 800A 5 5 800 0.071 0.096 500
800 SB7800A 4 4 800 0.071 0.096 500
1000 SC 1000A 4 4 1000 0.062 0.023 1000
1000 HRC1 1000A 4 4 1000 0.068 0.087 1000
1200 SC 1200A 4 4 1200 0.054 0.023 1000
1250 SC 1250A 4 4 1250 0.044 0.021 1000
1250 HRC1 1250A 4 4 1250 0.044 0.066 1000
1500 SC 1500A 4 4 1500 0.041 0.023 1000
1600 SC 1600A 4 4 1600 0.035 0.017 1000
1600 HRC1 1600A 4 4 1600 0.041 0.066 1000
2000 SC 2000A 4 4 2000 0.029 0.016 1000
2000 HRC12000A 4 4 2000 0.034 0.053 1000
2250 HRC2 2250A 4 4 2250 0.032 0.049 1000
2400 SC 2400A 4 4 2400 0.028 0.012 1000
2500 SC 2500A 4 4 2500 0.022 0.011 1000
2500 HRC2 2500A 4 4 2500 0.022 0.034 1000
3000 SC 3000A 4 4 3000 0.020 0.011 1000
3200 SC3200A 4 4 3200 0.017 0.009 1000
3200 HRC?2 3200A 4 4 3200 0.020 0.034 1000
4000 SC4000A 4 4 4000 0.014 0.008 1000
4000 HRC2 4000A 4 4 4000 0.017 0.024 1000
4500 HRC?2 4500A 4 4 4500 0.014 0.024 1000

* Conpotusnexue dasbl npu lzg
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1 Heob6xoanMocCTb NPOBEPKY
3aLLMTBI OT KOPOTKOTO 3a-
MbIKaHWS HET, ec/in cucTema
MO[Y/bHbIX aBTOMATUYECKIX
BbIKIOuaTENen 1o 63 A
BbiGpaHa npaBuIbHO UCXOAS
13 TOKOB neperpysku. B
3TOM cnyyae obecreyeHa
COOTBETCTBYIOLLAS 3aLLmTa OT
TEPMUYECKUX 1 ANEKTPO-
LVHAMUYECKUX SIBIEHU,

TaK KaK AaHHble 3alLMTHbIe
yCTpoicTBa 0becrneynsatoT
OrpaHuyeHne SHeprum n
amnanTyabl ToKa.

92

2.6 LunHHbIe marncTpanbHbie cuctemsbl (BTS)

2 3awunta Puaoepos
3awurta BTS

3awumTa oT neperpysku

BTS 3awmiuaercs oT neperpy3ku Ha OCHOBE TEX Xe KPUTEPUEB, KOTOPbIE CMONb3YIOTCS
nnsa kabenein. Heobxogumo cobnoaats cnegyoLyo Gopmyny:

lp <1n <1 (3)

roe:

® |, — TOK, iNs1 KOTOPOro CNPOEKTUPOBaHa Lierb;

® |, — HOMVHAJIbHBIA TOK 3aWMTHOrO YCTPONCTBA; A9 PErYIMPYEMBIX 3aLLUTHBIX YCT-
PONCTB HOMWHASIbHBIM TOKOM IN IBASIETCS TOK YCTaBKW;

® |, — AnMTENBHO AONYCTMMbIN TOK BTS.

3awuTa oT KOPOTKOro 3ambikaHus 1

BTS nomxeH ObiTb 3aLLMLLEH OT TEPMUYECKMX NEPErpy30K W 3NeKTPOANHAMUHECKIX
SIBNIEHWIA, KOTOPbIE MOSIBNIAOTCS NPYU KOPOTKOM 3aMbIKaHWN.

3aiymta ot TEenN0BbLIX Neperpy3ok
Heobxoaumo cobnogath cnegyolee COOTHOLLIEHNE:

1’tas <1%tars (4)

roe:

* |2tpg — OXXOYNEB MHTErpas aBTOMATMYECKOro BbIK/IOYATENS MPY MAKCMMaNbHOM
3HAYEHMM TOKA KOPOTKOrO 3aMblKaHusl B TOYKE YCTAHOBKM. 3TO 3HAYEHME MOXHO
BbIYMCANTb MO rpadukam AaHHbIM B ToMe 1, pasgen 3.4;

* [2tg7g — BbioepxuBaemas aHeprus BTS, koTopas 00bi4HO [aHa NPOV3BOANTENEM
(c™m. Tabnuupbl 4 1 5).

3alumta ot aNeKTPOANHAMNYECKMX SIBIEHI
Heobxoaumo cobnonath cneaytolee COOTHOLLEHNE:

(9)

lkpaB < lkpBTS

roe:

* lkp AB — @MMNINTY A TOKA OTPAHNYEHHOTO aBTOMATUYECKIM BbIK/IOYATENEM NPY MaK-
CUMabHOM 3HA4YEHMM TOKA KOPOTKOMO 3aMbIKaHUS B TOYKE YCTAHOBKMW. OTO 3HA4YEHNE
MOXHO BbI4MCANTL N0 rpadmkam AaHHbIM B ToMe 1, pasgen 3.3;

* o BTS — MaKCMMasIbHOE aMMMTYAHOE 3HaueHe Toka BTS (cM. Tabnuupl 4 1 5).
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2.6 LLInHHbIe marnucTpanbHble cuctemsl (BTS)

2 3awumTta duaepos

Ib
HeT
l na
kt n3
kt=1 Tabnvupl 1

<

l

 /
BTS BbIGOp |

(Ib < ktrlzo =I7)

aBTOMaTnU4eckoro

Bb|6op
BbIK/tO4aTENs

1SDC010017F0201
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2.6 LunHHbIe marncTpanbHbie cuctemsbl (BTS)

2 3awunta Puaoepos

Ta6nuua 4: 3HauyeHus BoigepXxuBaemoro Jkoynesa UHrTerpana u aMnauTys,
TOKOB AN MmeaHbix BTS

Pasmep Tun Iztph Ith |2tpE IYH ph1 IWJ. N2
[(kA)2c] [(kA)2c] [(kA)2c] [kA] [kA]

25 LB254 25A 4 0.48 0.48 0.48 10 10

25 HL254 25A 4 0.64 0.64 0.64 10 10

25 HL2544 25A 4+4 0.64 0.64 0.64 10 10

40 LB404 40A 4 0.73 0.73 0.73 10 10

40 HL404 40A 4 1 1 1 10 10

40 HL4044 40A 4+4 1 1 1 10 10

40 SL40A 4 7.29 7.29 7.29 10 10

63 SL63A4 7.29 7.29 7.29 10 10

100 MS 100A 4 20.25 20.25 20.25 10 10

160 MS 160A 4 30.25 30.25 30.25 10 10

160 SB4 160A 4 100 60 60 17 10.2
160 SB5 160A 5 100 100 100 17 10.2
160 SB6 160A 5 100 100 100 17 10.2
160 SB7 160A 4 100 100 100 17 10.2
250 MR 250A 4 3125 187.5 187.5 52.5 315
250 MRf 250A 5 3125 3125 3125 52.5 31.5
250 SB4 250A 4 169 101.4 101.4 26 15.6
250 SB5 250A 5 169 169 169 26 15.6
250 SB6 250A 5 169 169 169 26 15.6
250 SB7250A 4 169 169 169 26 15.6
315 MR 315A 4 312.5 187.5 187.5 525 315
315 MRf315A5 312.5 312.5 312.5 525 315
350 SB4 350A 4 169 101.4 101.4 26 15.6
350 SB5 350A 5 169 169 169 26 15.6
350 SB6 350A 5 169 169 169 26 15.6
350 SB7 350A 4 169 169 169 26 15.6
400 MR 400A 4 900 540 540 63 37.8
400 MRf400A 5 900 900 900 63 37.8
500 SB4 500A 4 756.25 453.75 453.75 58 34.8
500 SB5500A 5 756.25 756.25 756.25 58 34.8
500 SB6 500A 5 756.25 756.25 756.25 58 34.8
500 SB7500A 4 756.25 756.25 756.25 58 34.8
630 MR 630A 4 1296 777.6 777.6 75.6 45.4
630 MRf 630A 5 1296 1296 1296 75.6 45.4
700 SB4700A 4 756.25 453.75 453.75 58 34.8
700 SB5 700A 5 756.25 756.25 756.25 58 34.8

1lyq ph — 3Ha4€HNE yapHOTo Toka B pa3HOM NPOBOAHMKE
2 lys N — 3HAYEHWE YAAPHOTO TOKA B HEMTPAIbHOM MPOBOAHNKE
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2.6 LLUnHHbIEe MarncTpanbHble cuctemsbl (BTS)

2 3awunta dupepos

Pa3mep Tun Iztph |2tN |2tpE IWJ. ph IYFI N
[(kA)2c] [(kA)2c] [(kA)2c] [kA] [kA]
700 SB6 700A 5 756.25 756.25 756.25 58 34.8
700 SB7700A 4 756.25 756.25 756.25 58 34.8
800 MR 800A 4 1296 777.6 777.6 75.6 45.4
800 MRf 800A 5 1296 1296 1296 75.6 45.4
800 SC800A4 3969 3969 2381.4 139 83.4
800 SB4 800A 4 756.25 453.75 453.75 58 34.8
800 SB5800A 5 756.25 756.25 756.25 58 34.8
800 SB6 800A 5 756.25 756.25 756.25 58 34.8
800 SB7 800A 4 756.25 756.25 756.25 58 34.8
1000 MR 1000A 4 1296 777.6 777.6 75.6 45.4
1000 MRf 1000A 5 1296 1296 1296 75.6 45.4
1000 SC 1000A 4 3969 3969 2381.4 139 83.4
1000 HRC1 1000A 4 1600 1600 960 84 50.4
1000 SB4 1000A 4 1024 614.4 614.4 60 36
1000 SB5 1000A 5 1024 1024 1024 60 36
1000 SB6 1000A 5 1024 1024 1024 60 36
1000 SB7 1000A 4 1024 1024 1024 60 36
1200 SC 1200A 4 7744 7744 4646.4 194 116.4
1250 SC 1250A 4 7744 7744 4646.4 194 116.4
1250 HRC1 1250A 4 2500 2500 1500 105 63
1500 SC 1500A 4 7744 7744 4646.4 194 116.4
1600 SC 1600A 4 7744 7744 4646.4 194 116.4
1600 HRC1 1600A 4 2500 2500 1500 105 63
2000 SC 2000A 4 7744 7744 4646.4 194 116.4
2000 HRC1 2000A 4 3600 3600 2160 132 79.2
2400 SC 2400A4 7744 7744 4646.4 194 116.4
2500 SC 2500A4 7744 7744 4646.4 194 116.4
2500 HRC1 2500A 4 4900 4900 2940 154 92.4
3000 SC 3000A 4 30976 30976 18585.6 387 232.2
3000 HRC2 3000A 4 8100 8100 4860 198 118.8
3200 SC 3200A4 30976 30976 18585.6 387 232.2
3200 HRC2 3200A 4 8100 8100 4860 198 118.8
4000 SC 4000A 4 30976 30976 18585.6 387 232.2
4000 HRC2 4000A 4 8100 8100 4860 198 118.8
5000 SC 5000A 4 30976 30976 18585.6 387 232.2
5000 HRC2 5000A 4 10000 10000 6000 220 132
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2.6 LunHHbIe marncTpanbHbie cuctemsbl (BTS)

2 3awunta Puaoepos

Ta6nuua 5: 3HauyeHus BoigepXxuBaemoro Jkoynesa UHTErpana u aMmnanuTyp,
TOKOB 419 afloMnMHUeBbIX BTS

Pasmep Tun Iztph Ith |2tpE IVH ph IWJ. N
[(kA)2c] [(kA)2c] [(kA)2c] [kA] [kA]

160 MR 160A 4 112.5 67.5 67.5 30 18

160 MRf 160A 5 112.5 112.5 112.5 30 18
160 SB4 160A 4 100 60 60 17 10.2
160 SB5 160A 5 100 100 100 17 10.2
160 SB6 160A 5 100 100 100 17 10.2
160 SB7 160A 4 100 100 100 17 10.2
250 MR 250A 4 312.5 187.5 187.5 52.5 31.5
250 MRf 250A 5 312.5 312.5 312.5 52.5 31.5
250 SB4250A 4 169 101.4 101.4 26 15.6
250 SB5250A 5 169 169 169 26 15.6
250 SB6 250A 5 169 169 169 26 15.6
250 SB7 250A 4 169 169 169 26 15.6
315 MR 315A 4 625 375 375 52.5 31.5
315 MRf315A 5 625 625 625 52.5 31.5
315 SB4315A4 169 101.4 101.4 26 15.6
315 SB5315A 5 169 169 169 26 15.6
315 SB6 315A5 169 169 169 26 15.6
315 SB7315A4 169 169 169 26 15.6
400 MR 400A 4 900 540 540 63 37.8
400 MRf 400A 5 900 900 900 63 37.8
400 SB4 400A 4 625 375 375 52.5 31.5
400 SB5 400A 5 625 625 625 52.5 31.5
400 SB6 400A 5 625 625 625 52.5 31.5
400 SB7400A 4 625 625 625 52.5 31.5
500 SB4 500A 4 625 375 375 52.5 31.5
500 SB5500A 5 625 625 625 52.5 31.5
500 SB6 500A 5 625 625 625 52.5 31.5
500 SB7500A 4 625 625 625 52.5 31.5
630 MR 630A 4 1296 777.6 777.6 75.6 45.4
630 MRf 630A 5 1296 1296 1296 75.6 454

630 SC630A4 1444 1444 866.4 80 48
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2.6 LLUnHHbIEe MarncTpanbHble cuctemsbl (BTS)

2 3awunta dupepos

Pasmep Tun Iztph IZtN |2tpE IVH ph IWJ. N
[(kA)2c] [(kA)2c] [(kA)2c] [kA] [kA]
630 SB4 630A 4 1024 614.4 614.4 67.5 40.5
630 SB5630A 5 1024 1024 1024 67.5 40.5
630 SB6 630A 5 1024 1024 1024 67.5 40.5
630 SB7 630A 4 1024 1024 1024 67.5 40.5
800 MR 800A 4 1296 777.6 777.6 75.6 45.4
800 MRf 800A 5 1296 1296 1296 75.6 45.4
800 SC 800A 4 1764 1764 1058.4 88 52.8
800 SB4 800A 4 1024 614.4 614.4 67.5 40.5
800 SB5800A 5 1024 1024 1024 67.5 40.5
800 SB6 800A 5 1024 1024 1024 67.5 40.5
800 SB7 800A 4 1024 1024 1024 67.5 40.5
1000 SC 1000A 4 6400 6400 3840 176 105.6
1000 HRC1 1000A 4 1600 1600 960 84 50.4
1200 SC 1200A 4 6400 6400 3840 176 105.6
1250 SC 1250A 4 6400 6400 3840 176 105.6
1250 HRC1 1250A 4 2500 2500 1500 105 63
1500 SC 1500A 4 6400 6400 3840 176 105.6
1600 SC 1600A 4 6400 6400 3840 176 105.6
1600 HRC1 1600A 4 2500 2500 1500 105 63
2000 SC 2000A 4 6400 6400 3840 176 105.6
2000 HRC1 2000A 4 3600 3600 2160 132 79.2
2250 HRC2 2250A 4 4900 4900 2940 154 92.4
2400 SC 2400A 4 25600 25600 15360 352 211.2
2500 SC 2500A 4 25600 25600 15360 352 211.2
2500 HRC2 2500A 4 8100 8100 4860 198 118.8
3000 SC 3000A4 25600 25600 15360 352 211.2
3200 SC 3200A4 25600 25600 15360 352 211.2
3200 HRC2 3200A 4 8100 8100 4860 198 118.8
4000 SC 4000A 4 25600 25600 15360 352 211.2
4000 HRC2 4000A 4 8100 8100 4860 198 118.8
4500 HRC2 4500A 4 10000 10000 6000 220 132
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2.6 LunHHbIe marncTpanbHbie cuctemsbl (BTS)

2 3awunta Puaoepos

3awumTa oTxoaawmx ¢puaepos

Ecnu otxopswumin duaep, KoTopblii 00bIHHO COCTOUT M3 OTBOASALLEro KOXYXa, HE 3a-
LLMLLEH OT KOPOTKOrO 3aMbIKaHWS U NEeperpyskn BEPXHUM 3aLLUTHBIM YCTPOCTBOM,
HEoOX0AMMO NPUHATL CedyioLLIMe MEPbI:

- 3almMTa 0T KOPOTKOro 3aMblKaHNs
HET HeobxoaUMOoCTU 3aWwmLaTh GuUaep OT KOPOTKOTO 3aMblKaHUs, eCin OJHOBPE-
MEHHO:

a. ero A/IMHa He NPEBbILLIAET 3 M;

6. PUCK KOPOTKOr0 3aMbIKaHNSt MUHUMASIEH;

B. PAIOM HET BOCMAMEHSIOLLIMXCS MaTepunasos.

Bo B3pbLIBOONACHO 1 NOXaPO0ONacHOM Cpeae 3alyTa 0T KOPOTKOro 3aMblkaHWs BCeraa
Heobxoanma;

- 3awmTa ot neperpysku
TOKOMPOBOAALLASA CNOCOOHOCTb huaepa 00bIYHO HIKE TOKOMPOBOAALLLEV CMOCOBHOCTK
BTS. Tem He meHee 3awmTa duaepa OT neperpysku Takxe Heobxoanma. 3alimMTHoe
YCTPOWCTBO MOXET ObITb YCTAHOBIEHO BHYTPY OTBOAALLEN KOPOOKM MM HA UCXOAALLEN
naHenu.

B nocnenHem cnyyae 3awpmTa OT Neperpy3kim MOXET Takxke OCYLLECTBNSTLCS aBTOMA-
TUYECKUM BbIKIIOYATENEM, 3ALLUMLLAIOLLMM €ANHWUYHBIA OTXOAALWMIA duaep OT NaHenm,
TONBKO EC/IN CYMMa VX HOMUHASbHBLIX TOKOB HUXE WM paBHa TOKOMPOBOASLLEN CMo-
cobHocTu |, oTxopsiero puaepa.

B MecTax ¢ 601bLLM PUCKOM BO3rOPaHiis 3aLLMTHOE YCTPOMCTBO OT NEPErpy30K AOMKHO
ObITb YCTAHOBMIEHO B MCXOASILLEN TOYKE, T.€. BHYTPW OTBOASILLENA KOPOOKY.

MNapeHue HanpsXxXeHUs

Ecnn BTS goctaToyHO AJIMHHASA, HEOOX0AMMO TOYHO ONPeneNnTb 3Ha4YeHNs NafeHus
HaNPSXXEHUs.

[na TpexdasHbix CUCTEM C KOIPPULMEHTOM MOLLLHOCTU (COSHm ) He HUxe Yem 0,8 nape-
HME HAMPSXEHNS MOXHO BbIYUCNTb, UCMNOb3YS CNEAYIOLLYIO YIPOLLEHHYIO hopMyny

Au= a /31 L (r,-cos®,, + x-sin@, )
1000

[ns ooHodasHbix BTS ncnonb3yetcs cneayowas popmyna:

[B] (6a)

_a-2-b-L-(r,-cosg,+x-sing,)
1000

AU [B] (6b)

roe:
* 2 - KO9hOULMEHT pacnpeeneHuns Toka, KOTOPbI 3aBMCUT OT MUTaHWA Leni 1 opra-
HU3aLMW SNEKTPUYECKMX Harpy3ok Boob BTS, kak nokasaHo B Tabnuuie 6:
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2.6 LLUnHHbIEe MarncTpanbHble cuctemsbl (BTS)

2 3awumTta duaepos

Ta6nuua 6: KoapdpuumeHT pacnpeneneHus Toka.

Tun Opranusauus Koaddpuumenr
nuTaHus Harpy3ok pacnpepeneHus Toka
Tonbko C 0AHOr0 KOHLA Harpyska CKOHLIEHTPMPOBaHa Ha KOHLLE 1
Harpyaka pacnpeneneHa paBHOMEPHO 0.5
C 060mx KOHLIOB Harpy3ska pacnpezeneHa paBHOMEpHO 0.25
M3 ueHTpa Harpyska CKOHLEHTPMPOBAHA Ha KOHLAX 0.25
Harpyska pacnpeaeneHa paBHOMEPHO 0.125

® |, - ToK Harpysku [A];

e | - nnnHa BTS [M];

® 1y — yOeNbHOEe aKTMBHOE CONPOTMBNEHME $asbl Ha eanHULY AnuHbl BTS, namepernHoe
B YCNOBUSIX CTaBUNBLHOIO TENNOBOr0 COCTOSHNS [MOM/M];

® X — yAenbHOE peakTMBHOE CONPoTHBAeHNe dasbl Ha eanHuLy AnvHbl BTS [MOm/m];

® COSOm — CpefHee 3Ha4eHre KOIPOULMEHTA MOLLHOCTH Harpy3o0K.

|_|pOLI,eHTH09 3Ha4YeHne naaeHns Hanpsa>XXxeHnq:
AU
Au%=——-—-100 7)
U,
roe Ur — HOMWHaNbHOE Harnps>XeHune.

lns cokpalLeHns naaeHns HanpsKeHUs B 04eHb ANMHHOM BTS NCTOYHUK MOXET ObiTh
NOOK/OYEH B LIEHTPANbHYIO TOYKY CUCTEMBI (CM. TabnuLy 6).

PacueT nageHus HanpshxeHus 4N HepaBHOMEPHO pacnpeaeneHHbIX Harpy3okK

Ecnm Harpyaku He MOTyT CYMTaThCA PABHOMEPHO pacnpeaeNeHHbIMI, MafeHe Hanps-
XEHUA MOXET ObITb BbIYMCNEHO 60NIEE TOYHO, UCNONb3Ya GOPMYSbI JAHHbIE HUXE.

L3

L2

L1

[ns pacnpeneneHns TpexdasHbiX Harpy30K, NoKa3aHHbIX HA PUCYHKE, NafeHMe Hanps -
XEHMS MOXET ObITb BbIYMCIIEHO NPV UCMONb30BaHNUM cneayoLlei GopmMynbl, ecnn BTS
MMeeT NOCTOSAHHOE NOMNEPEYHOEe CeveHne (Kak 00bIYHO):

Au=J3[r,(I,L,cosp+1,L,cos@,+1,L,cosp,)+x(I,L,sing, +1,L,sing, +1,L,sing,)]
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2.6 LunHHbIe marncTpanbHbie cuctemsbl (BTS)

2 3awunta Puaoepos

Mo cywecTsy ata ¢popmyna:

B .21 L-cosq,+x- 21, L, -sing,,
B 1000

AU

Bl ©

roe:

® 11— yAeNbHOE aKTUBHOE COMPOTUBAEHME dasbl Ha eanHNLY AnnHbl BTS, nsmepeHHoe
B YCNOBMSIX CTAOWNBHOIO TEMIOBOMO COCTOSHUSA [MOM/M];

® X - yAenbHOE peakTMBHOE conpoTueieHne ¢hasbl Ha eanHuLy oavHel BTS [MOm/M];

® COSO — CpeaHee 3Ha4YeHne KoapduumeHTa MOLLHOCTH i-0 Harpy3ku.

® | — TOK i-0V Harpy3ku [A];

* L - paccTosiHu1e 1o i-01 Harpysku oT Hadana BTS [M].

MoTepy MOLLHOCTH

MoTepu MOLHOCTY MPOUCXOANAT U3-3a aKTMBHOI0 CONpoTMBNEHNs BTS.

NoTepu paccemBaloTCca B TENIO U CNOCOOCTBYIOT HArPEBY IMHNM 1 OKPYXAIOLLLE cpeabl.
PacuyeT notepb aHepruv NPUMEHNM Ans NPaBWUIbHOrO BbiIOOpa CUCTEM BEHTUNSLMN
30aHUIA.

TpexdasHble noTepu:

p_3rni2L

/ 1000 [B1] (®4)

B T0 Bpems kak ogHO¢a3sHbIe NoTepu:

D.r 12 L
-t b ~ [BT](9b
/=000 P11 E0)

roe:

® |, — TOK Harpysku [A];

e | — anuHa BTS [m];

® 11— yAEeNbHOE aKTUBHOE COMPOTUBAEHME hadbl Ha eanHNLY AnnHbl BTS, nsmepeHHoe
B YCNIOBMSIX TEPMUYECKM CTABUABHOMO COCTOSIHUA [MOM/M].

[ns 6onee nogpobHOro pacyeTa NoTepu LOMKHbI OblTb PACCHUTaHbI CEKLMSMI HA OC-

HOBE TOKOB, NPOTEKAIOLLMX YEPES HUX; HANPUMEP B Clyyae pacrnpeneneHns Harpysok,

MOKa3aHHOro Ha NpeabIayLLEen CXeme:

OnuHa Tok Motepm
1° cexuys L [1+lot]3 P1=3riL1(l1+lot13)2
2° cekums Lo-L4 lo+l3 Po=3ry(Lo-L1)(lo+13)2
3° cexkuus L3-L2 |3 P3=3I’t(L3-L2)(|3)2
O6ue notepn B BTS Piot=P11tPo+P3
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3 3awmTa anekTpnyeckoro ooopynoBaHna

3.1 3awwmram KOMMYTaLuna OCBeTUTEJIbHbIX

uenemn
BeepeHue

Mpn NUTAHUKM OCBETUTENbHBLIX YCTAHOBOK B TEYEHNE KOPOTKOrO NEPUOaa BPEMEHM
MYCKOBOW TOK, MPEBbILLAIOLLMIA HOMUHAMBHBIA (OTHOCALWMIACS K MOLLHOCTM lamMn), Npo-
TEeKaeT No ceTv. Bo3moxHas amnanTyaa 3Toro Toka MMeeT 3HaYeHne NpubnnanTensHo B
15-20 pa3 60bLUE HOMVHANBHOTO TOKA, ¥ MPUCYTCTBYET HECKOMBKO MUNIMCEKYHA, TaK
X€ MOXET CYLLLeCTBOBATh MYCKOBOI TOK CO 3HA4eHeM npnbnnantensHo 1,5-3 Homu-
HaNbHOr0 TOKA, ANALLMIACS [0 HECKONbKUX MUHYT. [NpaBUbHbI BbIGOP KOMMYTALWIOHHbIX
1 3aLLMTHBIX annapaToB AOMKEH YHUTbIBATb AaHHYIO Npo6Gnemy.

AnarpaMma yaapHoO-nyckoBOro Toka AnarpaMmma nycKoBOro Toka
| [A] IA]
A A

Amnnutyna

____15+201n

[MyckoBoM TOK

153 In :
In 1

> : >

4-5 MVIJI'IHVICGKYHJJ, Bpems [mc] 3-5 MUH. Bpems [MuH]

Haunbonee ncnonb3yemble namnbl GbIBAIOT CNEAYOLLYX TUMOB:
- laMMbl HAKaNIMBaHUA;

- raJIOreHHbIE;

- IOMUHWUCLLEHTHbIE;

- ra3opaspsiaHbIe: PTYTHbIE; HATPUEBbIE U T.40.

Jlamnbl HaKanMBaHus

Jlamnibl HaKkanMBaHUs COCTOST M3 CTEKSHHOM KONObI, COAEPXaLLEN BaKyyM UM MHEPT-
Hbli1 ra3, v BOJIbPaMOBYIO HUTb HakaMBaHWs. TOK NpOTEKAET Yepes 3Ty HUTb, Harpesas
€e [0 TeMnepartypbl U3Ny4eHnst BUOMMOro CBeTa.

DNeKTPMYECKIME XapaKTEPUCTMKI BKIIOYALOT B Ce0651 MyCKOBOW TOK 60IbLLIO aMNANTY bl
PaBHbIN NPUGAN3UTENLHO 15-KPAaTHOMY HOMMHAILHOMY TOKY; YEPE3 HECKOLKO MU -
CEeKyH[, TOK BO3BpaLLAeTCs K HOMUHAIbHOMY 3HaYeHMI0. AMNIMTYAa CNpoBoLMpoBaHa
HWTbIO HaKana namnbl, KOTOPas U3Ha4aIbHO X0I04HAA M UMEET OYEHb HU3KOE S1IEKTPU-
Yeckoe ConpoTuBeHME. Bnocneacteme n3-3a ObICTPOr0 HarpeBa 3Ha4eHe CONPOTUB-
NEeHUs 3HaYUTENbHO BO3PACTaEeT M BbI3bIBAET CHUXEHME NOTPEONSEMOro TOKa.

YuyebHoe nocobune no aneKTpoycTaHOBKaM 101
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3.1 3awmTa 1 KoMMyTaLmsa OCBETUTESbHLIX LIENEN

3 3awumTa 31eKTpUYeckoro ooopynoBaHusa

FanoreHHbie namnbl

lanoreHHble namnbl — 3T0 0COOLIN TUM IamMN HakaIMBaHWs, B KOTOPbIX ra3, CoaepXaLLuii-
S BHYTPW KONObl, NPENsSTCTBYET OCAXAECHUNIO MCMAPAIOLLMXCS YacTuL, BONbGPaMOBOA
HWUTW Ha NOBEPXHOCTM KONBbI 1 CNOCOOCTBYET VX OCAXAEHWIO HA HUTh HAaKanMBaHWS. 3T0
SBJIeHMe 3aMeISeT NPOLECC U3HOCA HATU Hakana, yNny4LlaeT Ka4ecTBO 13/1y4aeMoro
CBeTa 1 NpoasieBaeT CPoK paboThl lamibl.

dneKTpUYecKme XapakTepUCTIKI STUX TaMM TakKue Xe KakK 1y aMn HakainBaHus.

JIIOMMHUCLEHTHbIE NnaMnbl

JIOMUHUCLEHTHBIE NamMbl — 3TO Tak HA3bIBAEMbIN ra30Pa3PsiAHbIA UCTOYHNK CBETA.
CseT co3aaeTcsa Npu NOMOLLM paspsaa BHYTPY NPO3padyHoin 060104KM (CTEKNSIHHOW,
KBapLEBOM U T.4. B 3aBUCMMOCTM OT TUMA flaMrbl), KOTOPas COAEPXMT PTYTHbIE ncna-
PEHUS NPU HU3KOM AaBneHnn. Paspam BHYTPU 060104KM M31y4aeT NOTOK 3HEPTUM B
ynbTPadMONETOBOM CMEKTPE, KOTOPLIN yAAPSET MO NIOMUHUCLLEHTHOMY MaTepuany; B
CBOIO 04epeab 3TOT MaTepuan NpeobpasyeT ynsTpadroNETOBOE N3NYYEHNE B U3NYYEHNE
C AJIMHOV BOMNHbI B MPeAenax BUaMmMoro cnekTpa. LiBeT nany4aemoro ceeTa 3aBuCHT OT
NCMNONb3YEMOr0 IOMUHUCLEHTHOMO MaTepuana.
[ns co3naHua pa3psaa HeoOxXooMM MMMYNbC HANPSXEHNS, FTeHEPUPYEMbI cTapTe-
pom. MNpu BKIIOYEHMM Namnbl ra3 MMeeT 60onee HN3KOe CONPOTMBEHNE U HEOOXOAMMO
cTabunm3npoBatk CUITY TOKA, MCMONb3YS PErYANPYIOLLEE YCTPONCTBO (APOCCENb); 3TO
MOHN3UT KOIPDULIMEHT MOLLIHOCTM NpnbananTensHo Ao 0,4-0,6; OBbIYHO NCNONbL3YIOT
KOHAEHCATOP NS yBenmyeHnst koadduumeHta mowHoctn 0o 0,9.
CyuiecTByIOT ABa TNA PEryIMPYIOLLMX YCTPONCTB MarHUTHbIN (CTAHAAPTHLIV) U 3N1eK-
TPOHHBIN, KOTOPLIN nornowaeT 0T 10 40 20% HOMUHABHO MOLLHOCTM TaMMbl. INEKT-
POHHbIE PErYMPYIOLLME YCTPOMCTBA 0612a10T 0COOEHHBIMU MPENMYLLLECTBAMM, TAKUMM
KaK 3KOHOMUS TOTPEONSEMON SHePrn, bonee H3KOE BbiAENEHNE TENa n obecneyeHme
cTabunbHOro ceeTa 6e3 MepuaHus. B HEKOTOPbIX TMNAxX MOMUHUCLLEHTHBIX JaMM C SeK-
TPOHHBLIMUW PETYINPYIOLLIMMI YCTPONCTBAMM HET HEODXOAMMOCTY B CTapTepe.
KomnakTHbIe NIOMUHUCLEHTHbIE TaMMbl CAENaHbl U3 CBEPHYTON TPYOKM M NNACTUKOBOrO
OCHOBAHMSI, KOTOPOE B HEKOTOPbIX CNY4asix COAEPXUT CTAHAAPTHbINA UMW 3NEKTPOHHBIN
PEryANPYIOLLIMIA annapart. 3HA4YEHNE MYCKOBOrO TOKA 3aBUCUT OT NPUCYTCTBUS KOHAEH-
caTopa, ynydLariowero Ko3duULUNEHT MOLLIHOCTH;
® namnbl 6€3 KOHAEHCATOPA MMEIOT MYCKOBOM TOK NPUOAM3NUTENBHO ABYXKPATHLIN N0
OTHOLLEHMIO K HOMUHANBHOMY TOKY 1 BPEMS BKNOYEHMs! 0Kono 10 CekyHa,;
® [PUCYTCTBME KOHAEHCATOPA MO3BONSET COKPATUTL BPEMS BKITIOUEHNS 10 HECKOJIbKMX
CEKYHA, HO CO3AAEeTCS BbICOKAs aMNanTyaa Toka, 00yCNOBAEHHOM0 3apSA0M KOHAEH-
cartopa, KOTOpbIA MOXET AoCTMraTh 20-KPaTHOro 3HAYEHUSI HOMMHANTBHOMO TOKA.
Ecnu namnbl OCHaLLEHbI 3NEKTPOHHBIM PErynvMpyoLLIMM annapaTtoM, TOK B Havane
MEePEXOHOr0 NPOLIECCa MOXET A0CTUraTb aMMINTYAbl, MAKCUMANIbHO PABHOM AECATH
HOMWHaIbHbIM TOKaM.
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3.1 3awurta 1 KOMMyTaLnsa OCBETUTENbHbIX Lienen

3 3awmTa aneKTpnyeckoro oo6opynoBaHna

Fa3opa3psaaHble namnbl: PTYTHbie, FrafnoreHHble, HaTp1eBble

OyHKLMOHMPOBaHME ra30pa3psaHON NaMnbl TaKOe Xe, Kak Y NIOMUHUCLEHTHON, C pas-
HULE B TOM, 4TO paspsis NosIBNSETCS B NPUCYTCTBIUM rada nof BbICOKUM AaBneHnem. B
9TOM CNyyae ayra cnocobHa NCnapuTb METATMYECKIUE HACTULLbI, COAEPXALLMECS B rae,
0cB0OOX s SHEPTMIO B HOPME M3Ny4eHUs], Kak ynbTpadroneToBoro, Tak v BUAMMOro
cnekTpa. CneumanbHbli TUM CTEKSHHBLIX KONO 6A0KMPYET ynbTpadroneToBoe nanyye-
HWe 1 nponyckaeT Buanmoe. CyLuecTByIOT TPU OCHOBHbIX TUMNA ra3opa3psaHbiX lam:
PTYTHbIE, FaNoreHHbIe, HaTpPMEBLIE. LIBETOBbIE XapakTePUCTUKM M 3P OEKTUBHOCTb Jlamn
3aBUCHT OT PasNYHbIX METAIMYECKMX 3IEMEHTOB COAEPXALLUMXCS B rase, KOTOPbIE
noaBepratTcsa BO3AENCTBUIO 3NEKTPUYECKON Oyrn.

ra3opaspamHble namMnbl TPeOYIT NOAXOAALLEro NO pa3MepamM PEryaVPYIOLLEro anna-
para, a nepunop pasorpesa MOXET ANUTLCA HECKOJIbKO MUHYT [0 Ha4yana HOPManbHOro
CBeYeHus.

KpaTtkoBpemeHHas noteps nuTaHua NpUBOLAMT K Nepesanycky CUCTeMbI U ee NOBTOP-
HOMY Pa30rpesy.

B namnax 6e3 koHAeHcaTopa NyCKOBbLIE TOKM MPEBbILLAIOT HOMUHANBHLIN B 2 pa3a B
TeYeHUV NPUBAN3NTENBHO 5 MUH.

Jlamnibl ¢ koHOEeHCATOPOM MMetoT 20-KpaTHbIV yAaPHbINA MYCKOBOW TOK MO OTHOLLIEHWMIO K
HOMMWHaIbHOMY 1 60iee YeM ABaX/bl NPEBLILAIOLLMIA TOK B TEYEHUN 5 MUHYT.

Tun namn YnapHbiii nycKoBOW TOK MyckoBoii ToK Bpems nycka
Jlamnbl HakanvBaHus 13In - -
lanoreHHble namnol 15In - -
JIIOMUHUCLLEHTHbIE 6e3 KoHaeHcaTopa - 2In 10¢c
namnbl C KOHA,EHCATOPOM 20In 1+6 ¢
la3opa3spsigHble 6e3 KoHaeHcaTopa - 2In 2+8 MUH
namnl C KOHOEHCATOPOM 20In 2In 2+8 MUH

anGOpr KOMMYyTaLUUN U 3aLLUnTDI

Cranpapt IEC 60947-4-1 onpepenser age 0cobble KaTeropun NPYMEHEHNS AN KOH-

TaKTOPOB YrpaBieHna namnamu:

e AC-5a BKOYEHME SNEKTPUYECKNX PA3PSAHbIX 1aMn;

e AC-5b Bknl0O4EHME NAMM HaKaNMBaHMS.

JloKyMeHTaUus, NPUNoXeHHas NPOU3BOAMNTENEM, COAEPXUT Tabnuubl Ans Beibopa

KOHTaKTOPOB B COOTBETCTBUW C KOJIMYECTBOM KOHTPOIMPYEMBIX JIaMIN U NX TUMOM.
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3.1 3awmTa 1 KoMMyTaLmsa OCBETUTESbHLIX LIENEN

3 3awmTa 31eKTpUYeckoro ooopynoBaHnsa

[lnsa BbIOOPa 3aLLMTHBIX annapaToB HEOOXOAMMO BbIMOMHUTL CNeayloLLee:

- KpVBasi XapakTepucTmkn cpabatbiBaHns A0MXHA ObiTb BbILLE, YEM KPUBAs XapakTe-
PUCTUKK MyCKa OCBETUTENBHOMO Nprbopa AN yCTPaHEHWS NOXHOro cpabaTbiBaHNS;
NPUOAN3UTENBHBIA NPUMEP NokasaH Ha puc. 1;

- IO/XHA CYLLLECTBOBATL KOOPAMHALMS C KOHTAKTOPOM B YCNOBMSIX KOPOTKOr0 3aMblka-
HWS (OCBETMTENbHbIE NPMBOPLI 0OLIYHO HE XapaKTepU3yTCs Neperpyskamu).

C y4eTOM BhILLIENEPEYNCTIEHHBIX KPUTEPUER CeaytoLLas TabanLa nokasbiBaeT Makcu-
MaslbHOE KOJIMYECTBO Jlam Ha a3y, KOTOPOe MOXET KOHTPONMPOBATLCS COYETAHUEM
aBTOMATUYECKOro BbiKo4aTens ABB 1 KOHTAKTOPOB AN HEKOTOPbIX TUMOB flaMn, B
COOTBETCTBMUM C UX MOLLHOCTbLIO 11 NoTpebnsiembiM TOKoM |1, ong TpexdasHbix yc-
TAHOBOK C HOMWMHAbHbIM HanpsbkeHnem 400 B n makcumanbHbIM TOKOM KOPOTKOMO
3amblkaHuns 15 KA.

1 [Ins BbIYMCREHUs cmoTpuTe MpunoxeHue B «BblumcneHne Toka Harpyaku lp».

Ta6nuua 1: JlTamnbl HakanMBaHWUA U raforeHHble namnbl

Ur=400B k=15KkA
Jlamnbl HaKaNUBaHWUS/ranoreHHble Namnbl
Tun aBTOMaTUYECKOrO BhIKIOYaTeNs | S270 D20 | S270 D20 | S270 D25 | S270D32 | S270 D50
Yctaska PR221 DS —- — — _— _—
Tun koHTaKTOpa A26 A26 A26 A26 A30
HomuHanbHas HomMuHanbHbIM
MOLLIHOCTb [BT] TOK |
60 0.27 57 65 70 103 142
100 0.45 34 38 42 62 85
200 0.91 17 19 20 30 42
300 1.37 11 12 13 20 28
500 2.28 6 7 8 12 16
1000 4.55 3 4 4 6 8
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ADVLOC0204MANO6BRU



MycKoBblE XapaKTEPUCTUKM

3.1 3awurta 1 KOMMyTaLnsa OCBETUTENbHbIX Lienen

3 3awmTa anekTpnyeckoro ooopynoBaHna

PucyHok 1: MpnGnusuTenbHbiii npuMep KOOpAUHALMW XapaKTepPUCTUK namn
M 3alUUTHbIX annapaToB

[t
A

X

Icw KOHTakTOpa

>
/ [A]
XapaKTepI/ICTIAKa aBTOMAaTUN4€eCKOro BbikJlilo4aTend
T2N160 In63 T2N160 In63 T2N160 In100 T2N160 In100 T2N160 In100 T2N160 In160
L=0.68-AS=8-B | L=0.92-AS=10-B | L=0.68-AS=8-B L=0.76-AS=8-B L=1-AS=10-B L=0.68-AS=7-B
A40 A50 A63 A75 A95 A110
Yucno namn B dhase
155 220 246 272 355 390
93 132 147 163 210 240
46 65 73 80 105 120
30 43 48 53 70 80
18 26 29 32 42 48
9 13 14 16 21 24
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3.1 3awmTa 1 KoMMmyTaLmsa OCBETUTESbHLIX LIENENn

3 3awumTa 31eKTpUYeckoro ooopynoBaHnsa

Ta6nuua 2: JIOMUHUCLLEHTHbIE laMnbl

Ur= 400 B l=15 kA
JlloMMHMCLIEeHTHbIE Namnbl 6e3 KOHAEeHcaTopa
Tun aBTOmMaTN4eCKOro Bbikio4aTens | $270 D16 | S270 D20 | S270 D20 | S270 D32 | S270 D40
Ycraeka PR221 DS
Tvn koHTakTopa A26 A26 A26 A26 A30
ot (8 | T
20 0.38 40 44 50 73 100
40 0.45 33 37 42 62 84
65 0.7 21 24 27 40 54
80 0.8 18 21 23 35 47
100 1.15 13 14 16 24 33
110 1.2 12 14 15 23 31
Ur=400B lk=15 kA
JIIOMUHUCLLEHTHbIE JIaMNbl C KOHAEHCATOPOM
Tun aBTOMATUYECKOr0 BbIKIOYaTEN? S270 D25 | S270D25| S270 D32 | S270 D40 | S270 D63
Ycraeka PR221 DS - —— — - —
Tun KoHTakTOpa A26 A26 A26 A26 A30
5'831333?5 Tgﬁ] HO%IKH in[l,:AH]bm KOH,ueE?:A;TOng; [MKD]
20 0.18 5 83 94 105 155 215
40 0.26 5 58 65 75 107 150
65 0.42 7 35 40 45 66 92
80 0.52 7 28 32 36 53 74
100 0.65 16 23 26 29 43 59
110 0.7 18 21 24 27 40 55
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3.1 3awura 1 KOMMyTaLnsa OCBETUTENbHbIX Lienen

3 3awmTa anekTpnyeckoro oo6opynoBaHna

S270 D50 5270 D63 T2N160 In100 T2N160 In100 T2N160 In100 T2N160 In160
L=0.68-AS=10-B | L=0.76-AS=10-B | L=0.96- A-S=10-B | S=0.68-AS=10-B
A40 A50 AB3 A75 A95 A110
Yucno namn B dpase

110 157 173 192 250 278

93 133 145 162 210 234

60 85 94 104 135 150

52 75 82 9 118 132

36 52 57 63 82 92

35 50 55 60 79 88

T2N160 In63 T2N160 In63 T2N160 In100 T2N160 In100 T2N160 In100
L=0.68-AS=8-B L=1-AS=10-B L=0.68-AS=10-B | L=0.76-AS=10-B | L=0.96-AS=10-B
A40 A50 A63 A75 A95
Yucno namn B dpase

233 335 360 400 530

160 230 255 280 365

100 142 158 173 225

80 115 126 140 180

64 92 101 112 145

59 85 94 104 135
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3.1 3awmTa 1 KoMMmyTaLmsa OCBETUTESbHLIX LIENENn

3 3awumTa 31eKTpUYeckoro ooopynoBaHnsa

Ta6nuua 3: MasopaspsaHbie namnbl

Ur= 400 B

k=15 kA

JIloOMMHUCLIEHTHbIe Namnbl 6e3 KOHAeHcaTopa

Tun aBTOMATUYECKOTr 0 BhIK/IOHATENS

S270D16 | S270D2 | S270 D20 | S270D32 | S270 D40
YcraBka PR221 DS
Tnn koHTakTopa A26 A26 A26 A26 A30
e N

150 1.8 6 7 8 11 15
250 3 4 4 5 7 9
400 4.4 3 3 3 4 6
600 6.2 1 2 2 3 4
1000 10.3 - 1 1 2 3

Ur= 400 B k=15 kA
JIIOMUHUCLIEHTHBIE N1TaMITbl C KOHA,EHCATOPOM
Tvn aBTOMATN4ECKOTO BbIK/IOYATENS S270D16 | S270 D20 | S270 D20 | S270D32 | S270 D40

Ycraska PR221 DS - - - - -

Tnn koHTakTopa A26 A26 A26 A26 A30

5'831333?5 TI%?] Ho'\#gKH in[l,:&*]bm KOHJJ,eE:\)AaKSC?g; [MKD]

150 1 20 13 14 15 23 28
250 15 36 8 9 10 15 18
400 2.5 48 5 5 6 9 11
600 3.3 65 4 4 5 7 8
1000 6.2 100 - - - 4 4
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3.1 3awura 1 KOMMyTaLnsa OCBETUTENbHbIX Lienen

3 3awmTa anekTpnyeckoro oo6opynoBaHna

$270 D40 $270 D50 $270 D63 T2N160 In100 T2N160 In100 T2N160 In160
L=0.8-BS=6.5-B L=1-BS=8-B L=0.8-BS=6.5-B
A40 A50 AB3 A75 A95 A110
Yucno namn B dpase
17 23 26 29 38 41
10 14 16 17 23 25
7 9 10 12 15 17
5 7 8 8 11 12
3 4 5 5 6 7
$270 D40 T2N160 In100 T2N160 In100 T2N160 In100 T2N160 In160 T2N160 In160
L=0.8-BS=6.5-B | L=0.88-BS=6.5-B| L=1-BS=6.5-B | L=0.84-BS=4.5-B | L=0.88-BS=4.5-B
A40 A50 AB3 A75 A95 A110
Yucno namn B dase
30 50 58 63 81 88
20 33 38 42 54 59
12 20 23 25 32 36
9 15 17 19 24 27
5 8 9 10 13 14

Mpumep:

BkoueHne 1 3alumta OCBETUTENbHOM CUCTEMBI, NMUTAEMOI TPexdasHOoW CETbIO Npu

400 B 15 kA, nookntoyeHbl 55 namn HakanneaHus Ha dasy, no 200 BT kaxaas. B tabnuue

1 B cTpoke oTHOcsiwelcs k 200 BT BbibepUTE S4EliKy, NOKa3bIBAOLLYIO KOMYECTBO

ynpaenseMblx fiamn. B faHHOM ciydae B COOTBETCTBYIOLLEN fyeiike aAns 65 namn Ha

dasy npeanonaraetca cneapytouiee 060pyaoBaHKE:

- aBToMatunyeckuii Bolknioyatens ABB Tmax T2N 160 In 63 ¢ Tinom anekTpOHHOro
pacuenutens PR221/DS ¢ 3awwmTon L, HactpoerHoii Ha 0,92, kpusas A v 3awmTa S,
ycTaHoBneHHas Ha 10, kpusas B;

- koHTakTop AS0.
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3 3awumTa 31eKTpUYeckoro ooopynoBaHusa

3.2 3awumTa n KOMMyTaLua reHepaTopoB

110

HeobxoaumMocTb B rapaHTim elle 60nbLIe NPOLOMKMTENBHOM paboThl NpuBena K
YBEIMYEHMIO NCMOb30BaHUA rEHEePaTOPOB aBapUItHOIO MUTaHKS, B Ka4ecTBe Kak
PE3EPBHbIX, TaK 1 MapannebHbiX C CETbIO NCTOYHMKOB SHEPTUN.

TUNMYHbIE KOHPUIypaLMK BKIKOYAIOT B Cebs:

* aBTOHOMHOE NuTaHne (He3aBucumMas paboTa) NPMOPUTETHLIX HArpy30K B Clyyae
peduumTa SHEPrum oT 00LLEN CETK;

* UTaHWe NoTpeduTenen B napannenb ¢ 00LLer CeTbio NMTaHNS.

B otnnume ot 06Leln ceTn nuTaHns, KoTopas MMeeT NOCTOSIHHbIA BBOA, B Clyvae

KOPOTKOrO 3aMblkaHWsl TOK, MOCTYMaOLLMIA OT reHepaTopa 3aBUCUT OT XapakTeEPUCTUK

CaMOi1 MaLLNHbBI M YMEHbLUAETCS CO BpeMeHeM; MOXHO BbISIBUTb chnegylowye nocne-

[10BaTesIbHbIE 3Tambl:

1. CBepxnepexomHblil aTan; KpaTKoBPEeMEeHHbI, anutenbHocTbio 10-15 mc, xapak-
Tepn3yeTcs CBEPXNEPEXOAHLIM pPeakTnBHbIM conpotusneHmem X’d (5-20% ot
HOMWHANbHOIO 3HA4YEHWS MOSIHOrO CONPOTMBAEHUS) 1 NOCTOSHHOW BpemeHn T''d
(5-30 mc);

2. [lepexodHblin aTan: MOXET ANNTCSA A0 HECKONbKMX cekyHa, (0,5-2,5 ¢) n xapaktepu-
3yeTcs nepexofHbIM peakTuBHbIM conpoTvanieHnem X'd (15-40% 0T HOMUHANBLHOr O
3Ha4yeHus NOJIHOro COMPOTMBAEHMWS) N NEPEXOLHON NOCTOSAHHON Bpemenun T'd
(0,03-2,5 mc);

3. CVHXPOHHbIN 3Tan: MOXET COXPaHATbLCA A0 cpabaTbiBaHWS BHELUHEN 3aLWTbl U
XapakTepnayeTcsi CUHXPOHHBIM peakTuBHbIM conpoTtuneieHnem Xd (80-300% ot
HOMUWHA/IbHOMO 3HA4Y€HWS NOSIHOrO CONPOTUBIIEHNS).

tlel Ao N H %
\ST— L[] CWHXPOHHBI
§ aTan
yd \\\
1 I/ X V4 \\
\\ \
S
= =
\\\ MepexonHblii
N aTan
10-1 - 7
\\ \\ II
\ AN VA
AN Ny,
N\ U/ AN
\ // \ CeepxnepexoaHbii |||
- aTan
10-2 A
N\
a [
\
\ \ /
\\ /
10-3 IS
1 10 102
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3.2 3awuTa 1 kKoMMyTauus reHepaTopoB

3 3awmTa aneKTpnyeckoro oo6opynoBaHna

MepBoe NprbAN3UTENLHOE 3HAYEHNE MOXHO NOACHMTATb, Kak MakCUManbHOE 3HaYeHne
TOKa KOPOTKOTO 3aMbIKaHIs reHepaTopa C HOMUHaIbHOW MOLLIHOCTbIO Syq C HOMUHAJIb-
HbIM HanNPsXeHeM ycTaHoBKM U, paBHO:

|, -100

e =2
X%

roe:
|rg — HOMMHAJBHBI TOK FreHepaTopa:

g = S
Ifg_\/g'ur

ABTOMATUYECKMIA BbIKMIOYATENb 419 3aLLMTbHI reHepaTopa A0MKeH ObiTb BbIOpaH B

COOTBETCTBMUW CO CIELYIOLUMMUN KPUTEPUSAMU:

® TOK YCTaBKM BbILLE, 4eM HOMUHANbHBIA TOK reHepatopa: |y 2 Irg;

® OTK/IOYAIOLLAS CMOCOBHOCTD oy, UK Ig BbILLE, YEM MAKCUMasbHOE 3HAYEHME TOKa
KOPOTKOrO 3aMblkaHWsi B TOYKE YCTAHOBKM:

- B C/ly4ae eavHNYHOro reHepatopa: ley(les) 2 lkg:

- B C/y4ae N MAEHTUYHbIX reHepaTopoB B napannenb: loy(les) 2 lkg * (n-1);

- B CNyyae paboTbl B napannens ¢ cetbio: lcu(Ics)>lkeemy, Tak Kak NOCTyNAeHme

TOKa KOPOTKOrO 3aMblkaHusi M3 CETW 0ObIYHO BhILLIE YEM M3 FrEHEepaTopa;

* 1719 aBTOMATMN4YECKMX BbIKNtOYaTeNel C TEPMOMarHUTHIMU PACLENUTENSIMMN: HU3Kas
MarHuTHas yctaska cpabatbiBanus: I3=2,5/3 « I;
* 1719 aBTOMATUYECKMX BbIKSIIOYATENEN C ANEKTPOHHBIMU PACLENUTENSAMM:

- ycTaBka cpabatbiBaHus GYHKLMMN 3aLWMTbI C BbIAEPXKOV BPEMEHM (S),
yCTaHaBnmBaetca Mexay 1,5 1 4 KpaTHON HOMMHANBHOMY TOKY reHepaTopa,
Takum 06pa3om, YToObl NpepBaTh CNaaaloLLYI0 KPUBYIO reHepaTopa:
lo=(1,5+ 4)*lrg; €crm pyHKUMA S OTCYTCTBYET, PyHKUMSA | AOMKHA ObITh
YCTaHOB/IEHA Ha YkadaHHble 3Ha4eHus I3= (1,5 + 4)ly;

- ycTaBka cpabaTtbiBaHNs QYHKLMN MTHOBEHHOIN 3aLLMTLI OT KOPOTKOMO
3aMbIKaHKsl YCTAHOBNEHA HA 3HAYEHWE MPEBbLILLIAIOLLEE HOMUHABHBIA TOK
KOPOTKOro 3aMblkaHUsl reHepaTopa TakuM 06pa3oM, HTOObI JOCTUYb
CEeNeKTUBHOCTM C HUXHMMK annapaTamu n obecneynTtb BGbICTPOE
cpabatbiBaHWE B CIly4ae KOPOTKOro 3aMblkaHWsi CBEPXY OT YCTAHOBIEHHOMO
obopynoBaHua (paboTas B napannienb ¢ ApyruMu reHepatopamu uiam
C CETbI0):

3> Ikg
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3.2 3awuTta n KommyTaums reHepaTtopoB

3 3awumTa 31eKTpUYeckoro ooopynoBaHusa

B cnenytouen Tabnmue npeactasneHsl pewesns ABB SACE ons 3awpytbl v KOMMyTaLmm
reHepaTopoB; AaHHble B Tabnmuax aaHbl ans 400 B (tabnuvua 1), 440 B (Tabnumua 2),

500 B (Tabnuua 3) 1 690 B (Tabnuua 4).

Tabnuua 1 400B Tabnuua 2 440 B
S, [KBA] MCB' MCCB’ ACB’ S, [KBA] MCB MCCB ACB
4 S20L/5260 B6 4 S20L/S260 B6
6 T2 160 In=10 6 S20L/S260B8 | T2 160 In=10
7 | S20L/5260B10 7 S20L/5260 B10
9 [ S20L/S260B13 9 S20L/S260 B13
11 [[S20/S260B16 | 15160 1125 11 [S20L/5260B16 | .o o
14 o 5260 B2 14 [ S20L/S260 B20
17 17 [ S20L/S260 B25
19 19
21 | S20L/5260 B32 21 | S20L/5260 B32
22 22
g? S20L/S260 B50 | T2 160 In=63 g? S20L/5260 B40
5 55 | S20U/S260B50 | T2 160 In=63
38 | S20L/5260 B63 38
42 42 | s20L/S260 B63
44 44
‘5‘2 S280880 | 15 160 In=100 gg S280 B8O
69 S$280 B100 69 sosoBio0 | |2 1601n=100
80 ~ 80
o T2 160 In=160 o T2 160 In=160
100 2160
100 T2 160 In=160
111 111
T4 250
138 138 T4 250
159 T3 250 159 T3 250
173 T4 250 173 T4 250
180 180
190 190
T4 320
208 208 T4 320
218 218
242 242
277 T5 400 277 T5 400
308 308
311 311
346 T5 630 346 T5 630
381 S6 800 381 S6 800
415 415
436 436
484 S6 800 484 S6 800
554 S7 1250 554 S7 1000
E1/E2 1250
692 692 57 1000 E1/E2 1250
727 S7 1250 727
865 E2/E3 1600 865 S7 1250
1107 $7 1600 E2/E3 2000 1107 S7 1600 E2/E3 1600
1730 E3 3200 1730 E3 2500
2180 S83200 | E3 3200/E4 4000 2180 S8 3200
2214 2214 E3 3200
2250 E4 4000 2950
2500 2500 E4 3600
2800 2800 E4 4000
3150 E6 5000/6300 3150
2500 a0 E6 5000/6300

TMCB - MUHMATIOPHbIE aBTOMATUYECKNE BbIKNOYATENN, 2MCCB - aBTOMATUYECKIE BLIKMIOYATENN B IMTOM Kopnyce, 3ACB - BO3AYLUHbIE aBTOMATMHYECKME BbIKNIOYATENN.
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3.2 3awuTa 1 kKoMMyTauus reHepaTopoB

3 3awmTa aneKTpnyeckoro oo6opynoBaHna

Tabnuua 3 500B Tabnuua 4 690 B
S,, [KBA] MCB MCCB ACB MCB MCCB ACB

4 4

6 T2 160 In=10 6

7 7 T2 160 In=10

9 9

11 11

14 14

1 T2 160 In=25 17

19 19 )

22 22

28 28

31 31

35 35

o T2 160 In=63 o

42 42

" " T2 160 In=63

48 48

55 55

69 T2 160 In=100 69

80 80

18070 18070 T2 160 In=100

b T2 160 In=160 11

138 138

159 T3 250 159 T2 160 In=160

173 T4 250 173

180 180

190 T4 250 190 3250

208 208

218 218

242 T4 320 242 4250

277 277

308 308

311 T5 400 311

346 346 4320

381 381

415 T5 630 415

436 S6 800 436 75400

484 484 T5 630

554 S6 800 554

692 S7 1000 E1/E2 1250 692 15630 E1 800

S6 800

27 S7 1250 e

865 865 S6 800
1107 S7 1600 E2/E3 1600 1107 S7 1000 E1/E2 1250
1730 S8 2500 E3 2500 1730 S7 1600 E2/E3 1600
2180 2180
2214 S8 3200 E3 3200 2214 Eg gggg
2250 2250 S8 2500
2500 2500 S
2800 2800
3150 E4 4000 3150
3500 E6 5000/6300 3500 58 3200 E3 3200

MpuMeyaHme: PeKoMeHYETCS BCEra NPOBEPSTh MPaBUAbHOCTL YCTABOK PACLIENUTENEN C Y4eTOM CrafaloLLeit KpUBOM TOKA 3aLLMLLAEMOrO FeHepaTopa.
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3.2 3awuTta n KommyTaums reHepaTtopoB

3 3awumTa 31eKTpUYeckoro ooopynoBaHusa

Mpumep:

3auwwmra reqeparopa ¢ Syg =100 KBA B c1ucTeMe C HOMUHabHBIM HanpsxeHrem 440 B.
[MapameTpbl reHeparopa:

U,=440B

Srg =100 kBA

f=50Ty,

lg=131,2A

X" ¢ =6,5% (cBEPXNEPEXOLHOE PEAKTUBHOE CONPOTUBIIEHNE)
X'q=17,6% (nepexogHoe peakTMBHOE CONPOTUBNEHME)
Xg=230% (CUHXPOHHOE PEaKTNBHOE CONPOTUBAEHUE)

T4 =5,5 MC (cBEpXnepexoHas NOCTOSHHAs BPEMEHM)

T'q = 39,3 MC (nepexofHast NOCTOSHHAs BPEMEHM)

/13 Tabnmupl 2 BbiGupaem asToMatdeckmii Bulkntouatens ABB SACET2N160c |, =160 A, ¢
ANeKTPOHHbIM pacuenutenem PR221-LS. [Ing npaBnnbHO 3aLLmTbl reHepaTopa AOMKHbI
ObITb YCTAHOBNEHbI CNeayoLLMe YCTaBKN;

dyHkupsa L: 0,84 — A, cootBeTcTByIOWAs 134,4 A, 3Ha4eHMWE BhILLE YEM lrg-

OyHkupa l: 1,5,
AMnepceKyHAHbIe XapaKTePUCTUKMN
10%c
103¢
[ T2 160
10%¢ /
AN
10'c
1c X
apakTepucTuka
reHeparopa
MoLHocTbio 100 kKBA
107"c - D
N | ] -
N N
) e
102% AN 2
\\I 8
S
(@]
a
24
10-1kA 1kA 101kA
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3 3awmTa aneKTpnyeckoro oo6opynoBaHna

3.3 3awmTa n KommyTauuma geuraTenen

AneKTpoMexaHU4ecKuii nyckaresb

lMyckaTenb NpefHa3HavyeH ons:

- nycka apuratenei;

- o6ecneyeHnst HenpepbIBHOM paboTbl ABUraTens;

- OTKJIIOYEHWS ABUraTenst OT UCTOYHMKA NUTAHKS;

- rapaHTUPOBAHHON 3aLLUMThI ABUraTeNs OT Neperpy3ox.

MyckaTtenb 00bl4HO COCTOUT U3 KOMMYTALIMOHHOMO annapara (KOHTakTopa) v annapara
3aLLUMTbI OT NEPErpPy30K (TEMIOBOr0 pene).

[1Ba 3TVX YCTPOICTBA A0/KHbI ObITb CKOOPAMHUPOBAHbI C 000PYA0BaHMEM, 0OECneym-
BAIOLLIMM 3aLLMTY OT KOPOTKOr0 3amblkaH1s (00bIYHO aBTOMATUYECKUIA BbIK/KOUATESNb C
MarHUTHbIM pacUenUTENeM), KOTOPOE He BCEraa ABASETCS YACTbIO NMyCKaTeNs.

XapakTepucTrky nyckaTenst AO/MKHbI COOTBETCTBOBATb MEXAYHAPOOHOMY CTaHAAPTY
IEC 60947-4-1, KOTOpLIV ONPEAENSET CreaytoLLee:

KoHTaKTOp: KOHTaKTHbIi KOMMYTALIMOHHBIA annapat ¢ eAMHCTBEHHBIM MOIOXEHNEM
MoKos, C YNpaBneHVEM He BPYYHYIO, CMOCOOHbI BKNOYATb, MPOBOAMTL M OTK/OYATh
TOKW B HOPMaJbHbIX YCIOBUSIX LLenu, B TOM Y1cie npu paboyrx neperpyskax.

Tennosoe pene: pene TENI0BON Neperpyskun, KOTopoe cpabaTbiBaeT B Cnyyae nepe-
rPy3Ku, a Tak e B cyyae 00pbiBa dhasbl.

ABTOMaTMYECKUIA BbIKNIOYaTEeNb: onpeaeneH ctaHaaptTom IEC 60947-2, kak mexa-
HUYECKMIA KOMMYTaLMOHHBIA annapart, CnoCOOHbIN BKNOYaTb, NPOBOAWTbL U OTKOYATb
TOKW B HOPMaSbHbIX pPEX1Max paboTbl CETH, a Tak Xe BKII04aThb M NMPOBOANTL B TEHEHME
YCTAHOBNIEHHOMO BPEMEHM 1 OTKKOYAaTb TOKU MPU aBAPUIAHBLIX YCIOBUSIX LIEMNN.

Tunbl ABUraTeneit, KOTOpbIE ONPeaensioT XapakTePUCTUKI NyckaTens, COOTBETCTBYIOT
creytoLmMM KaTeropusim NpUMEHEHMS:

Ta6nuua 1: Kateropuv npyuMmeHeHUs ¥ TUMOBbIE PEXUMbI

Tun Toka Kateropvun npyMmeHeHnst TunoBble peXnMbI
ACWHXPOHHbIN ABUraTesb C
AC-2 KOHTaKTHbIMU KOMbLLAMMW: MYCK 1
0CTaHOB
[lepeMeHHbIN TOK ACWHXPOHHBIV ABUraTens ¢
AC-3 KOPOTKO3aMKHYTbIM POTOPOM: MYCK,

0CTaHOB BPALLAIOLLErOCS
apuratens(1)
ACWHXPOHHbIN ABUraTesb
AC-4 C KOPOTKO3aMKHYTLIM POTOPOM:
Myck, TOPMOXEHWE,
MOBTOPHOE BKJIIOHEHME.
(1) KonTaktopbl kateropuu AC-3 MoryT 6biTb MCMOMB30BaHbI 41 CITY4AAHOTO TOPMOXEHMS U
MOBTOPHOIO BKMOYEHWS HA OFPaHYEHHbIN NEPUOA, BPEMEHN, TaKOW Kak HaCTPOIKa MexaHu3ma; B
TEYEHME TaKUX OrPaHUYEHHbBIX BPEMEHHbIX NEPUOA0B KOMMYECTBO NOAOOHBIX ONepaumin He LOMKHO
MPEeBbILWATbL NATU 32 MUHYTY MW AECSTW 33 AECATb MUHYT.
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3.3 3awuTta n kKommyTaums gguratenen

3 3awumTa 31eKTpUYeckoro ooopynoBaHusa

Bbibop MeToaa mycka, a Takke, TN UCNoAb3yeMOoro ABMraTens 3aBncuT OT Tuna Bpa-

LLAIOLLLEr0 MOMEHTA COMPOTUBIIEHNS HArPY3KM U OT MOLLLHOCTY KOPOTKOr0 3aMblKaHus

MCTOYHMKA NUTaHMa asuratens. Ha nepemeHHOM Toke Hambonee 4acTo UCNONb3YIOT

CrefytoLye TUnbi:

- TpexdasHble aCUHXPOHHbIE ABUraTeny ¢ KOPOTKO3aMKHYTbl poTopom (AC-3), aTo
Hanbonee pacnpOCTPaHEHHbIV TUM 13-3a MPOCTOTbl KOHCTPYKLMM, 9KOHOMWUYHOCTY
W HA[IEXHOCTM; OHM Pa3BMBAIOT BbICOKME 0O0POTHI 32 KOPOTKOE BPEMS Pa3roHa, HO
TpeObyIOT NOBLILIEHHbIX MYCKOBbIX TOKOB.

- QCMHXPOHHbIE ABUraTenn C KOHTaKTHbIMK konbLamu (AC-2), xapaktepuayrowpmecs
MEeHbLUMK TPeBOoBaHMSMUN K YCNOBKSIM NyCKa U UMetoLLe O0CTaTOYHO BbICOKME
HaYanbHble 060POThLI AAXe MPW MUTAHUM OT CETU HEBOMLLUOK MOLLHOCTY.

MeTopapb! nycka

Hanbonee pacnpocTpaHeHHbIe MeTOAbI NyCKa A1 aCUHXPOHHbIX ABMraTeneli C KopoT-
KO3aMKHYTbIM POTOPOM:

Mpsimoii nyck

Mpun NpsSIMOM Nycke C NOAK/II0HYEHUEM JIMHUI KOHTAKTOPOM KL, nMHeiHoe HanpsixeHne

NPVKNaAbIBAETCS K 3aXMMaM ABuratens B 0gHy onepaumto. CnegosartenbHO, aCUHXPOH-

HbI ABMraTesNb C KOPOTKO3aMKHYTLIM POTOPOM Pa3BMBAET BbICOKME HaYasbHble 000POThI

C OTHOCMUTENIbHO KOPOTKMM BPEMEHEM pa3roHa. ITOT METOZL 00bIYHO MCNONb3YEeTCS

NS ABUratenein Manoi u CpeaHein MOLHOCTI, KOTOPbIe AOCTUratoT NOHON paboyeit

CKOPOCTM 3a KOPOTKOE BPeMs. ITU NPENMYLLECTBA TEM HE MEHEE COMPOBOXAAIOTCS

cepuein HeOCTaTKOB, BK/IKOYas, HanpuMep:

- BbICOKOE NOTPebAEHNE TOKA M COOTBETCTBEHHO NAAEHME HANPSXKEHUS, KOTOPOE MOXET
MoBpPeanTb APYrMM 4acTsM CUCTEMDI;

- BbICOKME YCKOPEHUS, KOTOPbIE 0Ka3blBAlOT HEraTUBHOE BIMAHWE Ha MEXaHWYeckue
yacTu aBuraTens (PeMHM, Lenu, NOAWMMHMKA U T.4.), COKpaLLas X CPOK CAyXObl.

. MCCB

KL

—\
TOR' [_

suratenb O

1TOR - TennoBoe pene neperpysku
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3.3 BawuTa n kommyTauusa apuraTenemn

3 3awmTa aneKTpnyeckoro oo6opynoBaHna

[pyrue Tunbl Nycka aCUHXPOHHbIX ABUraTeneit ¢ KOPOTKO3aMKHYTEIM POTOPOM OCY-
LLECTBAAIOTCA 32 CYET CHUKEHUA HANPAXEHWUS UCTOYHMKA NUTAHUSA ABUraTens: aTo
MPVBOAMT K COKPALLEHMIO MYCKOBbIX TOKOB 11 BPALLAIOLLIEr0 MOMEHTA U YBENNYEHUIO
BPEMEHV pPa3roHa.

Myck «3Be3pa-TPeyrosibHUK»

Hanbonee NpocToii NyCK CO CHKEHWEM HAMPSIXXEHMS — 3TO NMYCK C NEPEKIIOYEHNEM

CXeMbl 3Be3a Ha TPEYrosibHKK (Y-A) Npu KOTOPOM:

- Npv Havyane paboTbl 0OMOTKM CTaToOpa COeaMHeHbI «3Be30W», TakuM 00pa3om a0-
CTWras CoKpaLLeHNa MakCUManbHOro 3HaYeHUs TOKa BKIIOYEHNS;

- KaK TONIbKO ABUraTesib pa3suBaeT HOPMasibHYI0 CKOPOCTb, MPOUCXOAMT NEPEKNIOHEHNE
Ha CXeMY «TPEYroNbHUK».

lMocne NepekNoyeHNs TOK 1 BPALLAIOLLMIA MOMEHT PacTyT 0 3HAY4EHWUIN COOTBETCTBY-

IOLLYX HOPMabHBIM YCNO0BUSM PaboThl.

MO>XHO Nlerko NpoBepPUTb, YTO NMYCK ABUraTeNs C COEAUHEHNEM «3BE3L0MN» NMPUBOLUT K
COKpALLEHUIO HANPsixXeHus B V3 pas, a ToK NoTPeBiieMbli U3 JIMHM COKPaLLLAeTes [0
1/3 N0 CpaBHEHMIO C TOKOM, KOTOPbIV Obl Obl B CXEME «TPEYTOIbHUK>.

HayvanbHbIn MOMEHT NPOMOPLMOHAbHLIN KBaAPATYy HaNPSHKEHUS, COKpPaLLaeTCs B
3 pasa no CpaBHEHMIO C BPALLAIOLLMM MOMEHTOM TOr0 Xe ABUraTens B CXeme «Tpe-
YrONbHUK>,

9T0T MeTOoA, 00bIYHO NPUMEHSIETCS K ABUraTeNsiM C MOLLIHOCTbIO OT 15 oo 355 kBT, oH
npefHa3HayveH ansg nycka ¢ HU3KMM HayanbHbIM MOMEHTOM COMPOTUBIIEHUS.

!

MCCB

KL KA |

N\ C—\ C—\

KY

TOR [

Adsuratenn <>

-
-

MNocnepoBaTtenbHOCTb NycKa

HaxaTnem KHOMKu nycka 3amblkatoTcst KoHTakTopbl KL v KY. Taimep HauMHaeT namepatb
BPEMS Nycka ABMraTens npu CoeanHeHn «38e3001». 1o NpoLleCcTBUM YCTaHOBEHHOIO
BPEMEHW, NEPBbIN KOHTAKT TanMepa pa3MblkaeT KOHTakTop KY, a BTOPOWA KOHTAKT, C 3a-
LEePXKO NpnbnmauntensHo 50 Mc, 3amblkaeT koHTakTop KA. B 3101 HOBOI kOHGUIrypaumm
3aMKHyTble KOHTakTopbl KL 1 KA coeguHsIoT aBuratesib B CXeMyY «TPeYrofbHUK».
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3.3 3awuTta n kKommyTaums gguratenen

3 3awmTa 31eKTpUYeckoro ooopynoBaHna

Tennogoe pene TOR, BKOYEHHOE B LIEMb «TPEYrOfbHIKA», MOXET BbISIBUTL JIl0Oble TOKM
3-eii rapMOHUKM TOK, KOTOPbIE MOTYT NOSIBATHLCS 113-3a HACBILLEHWS! MArHUTHOM CUCTe-
Mbl IBUraTeNsi U B COBOKYMHOCTW C OCHOBHbIM TOKOM [BUraTesNisi neperpy3nThb ero.

Paccmatpuas cxemy COeIMHEHNS, 04eBUOHO, 4TO 060PYA0BaHME UCMONb3YEMOE AN
Nnycka «38€3/1a/TPeyrofibHNK» [OMKHO ObiTb CIOCOOHO NPOBOAUTL CNEyIoLLIMe TOKU:

/

r

V3 KOHTakTop KL 1 koHTakTop KA

? KoHTakTOp KY

J3  3alluTHOE TennoBoe pene
rae |, — HOMUHaNbHbIN TOK ABUraTens.

Myck yepes asToTpaHchopmartop

MMyck yepes aBTOTPaHCHOPMATOP — 3TO Hambonee GyHKUMOHANBHBIA METOM, UCNOSb-
3yeMblid AN Nycka Npu NOHMXEHHOM HanNPsKeHWK, HO Tak xe Hanbonee AOPOrow.
CokpallgHne HanpsKeHnst MMTaHNS OCTUrAeTCs NyTEM MCMONb30BAHUS aBTOTPAH-
copmaTopa ¢ PUKCMPOBAHHLIM BLIBOAOM MNK Boniee Aopororo TpaHcdopmartopa ¢
HEeCKONbKMMM OTNankamu.

Takoli cnocob NPUMEHAETCA AN ABUraTenein ¢ KOPoTKO3aMKHYTbIM POTOPOM MOLLHOC-
Tbt0 0T 50 KBT 10 HECKONBKMX COTEH KUIOBATT, Y CBEPX MOLLHbBIX ABUraTENEN C ABONHOW
«OennYben KNneTkom».

} MCCB
K2 K3 K1 |

X\
TOR E
Asuratenb

ABTOTPaHCHOPMATOP CHUXAET HaNpsxeHue ceTu ¢ koappuumeHtomk (k=1,25+ 1,8) n,
KaK CNeAcTBUE, HayabHbIM BPALLAIOLLIA MOMEHT coKpalLiaeTcs B k2 pa3a no CpaBHEHuIo
CO 3HA4YeHMeM NP NONHOM HaNPSXEHUM NATAHWS.

IMpu nycke ABMraTeNb COEAMHSETCS C 3aXNMaMM aBTOTPaHCHOPMATOPa, KOHTAKTOPbI
K2 1 K1 3ambikatoTcs.
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3.3 BawwuTa n kommyTauusa apuraTenen

3 3awmTa anekTpnyeckoro oo6opynoBaHna

Takum 06pa3om aguratefib NyckaeTcs Npu MOHUXKEHHOM HaMPSXKEHUN W, KOrAa OH
pa3smBaeT npnbaunantensHo 80% OT CBOE HOMUHANLHOWM CKOPOCTK, KOHTakTop K1
pa3MblkaeTcsl, a raBHbI KOHTakTop K3 3ambikaeTcs. Bnocneacteum koHTaktop K2
pa3MbIKaeTcs, UCKoYas aBToTpaHCHOpPMaTop U3 Cxembl, 06ecneyrBas NojaHoe Ha-
NPSXXEHNE NUTAHNS ABUraTens.

Myck ¢ MHAYKTUBHBIMK PeakTopaMu MK Pe3ucTopamm

JTOT TUN MycKa UCNONb3YETCA A ABuUraTtesien ¢ NpoCTbIMU POTOPaMM UM POTOPaMU
C IBONHOM «6ennybeii KNeTkon». CHUXEHME HAaNPSKEHNS MUTaHNS LOCTUIAeTCs MyTeM
BKJ/TIOYEHMS PEAKTOPOB MAM PE3UCTOPOB NOCNEA0BATENBHO C 06MOTKamm ctaTtopa. B
Hayane nycka TOK OrpaH1YMBaeTCs Ha YPOBHE B 2,5 + 3,5 pa3a MEHbLLE, YEM HOMU-
HaNbHbIA MYCKOBOM TOK.

Mpw nycke ABUraTenb BKOYAETCS Yepe3 KOHTAKTOp K2, kak TObKO fOCTUraeTcst Hop-
MasibHas CKOPOCTb, PEaKTOPbl LUYHTUPYIOTCA KOHTAKTOpoM K1 1 3aTem OTKNoYaloTCs
KOHTaKTOpOM K2,

Takoro orpaHn4yeHuns nNycKoBOro Toka MOXHO LOCTUYb 3@ CYET HECKOJbKMX CTYMEHEN
PE3NCTOPOB WJIM PEAKTOPOB C YNPaB/IeHWEM Yepes 3afePXKN BPEMEHN faxe OJist
nBurartesnen mowwHocTbto Boite 100 kBT.

Micnonb3oBaHe peakTopoB 3HAYUTENBHO CHUXAET KO3DOULUEHT MOLLHOCTH, B TO
BPEMS KaK UCMOJIb30BaHWE PE3NCTOPOB MPUBOAUT K BLICOKMM MOTEPSM MOLLHOCTH,
Laxe npu CoKpaLLeHUn BPeMEHN HavanbHOM @asbl mycka.

Mpu cHxeHun HanpsxxeHns asuratens B kK (0,6 + 0,8) pas, Bpawaomin MOMEHT
cokpaliaetcs B K2 pa3 (0,36 + 0,64).

K1 K2

MHOYKTUBHOCTb

TOR

HOsurartenb

B COOTBETCTBMM C BbILLEYNOMSHYTHIMU CTaHAAPTaMM NyckaTenn Tak Xxe knaccupu-
LMPYIOTCS B 3aBUCUMOCTM OT BpemeHu cpabaTbiBaHNS (KNaccChl pacuenneHns) n B
3aBUCMMOCTM OT TMMA KOOPAMHALWMM C YCTPOCTBOM 3aLLMThl OT KOPOTKOrO 3aMblKaHMS
(Tin 1 nTnn 2).
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3.3 3awuTta n kKommyTaums gguratenen

3 3awumTa 31eKTpUYeckoro ooopynoBaHusa

Knacchel pacuenieHus

Knaccbl pacuenneHms pasnmyaioT TEMN/OBbIE PENe B 3aBUCUMOCTU OT UX XapakTepUCTMK
cpabaTbiBaHMS.
Knacchbl pacuenneHvs npeacTaBieHsl B creaytollert Tabnuue 2:

Ta6nuua 2: Knaccbl pacuenneHnus

Knacc pacuenneHus Bpems cpabatbiBaHus B cekyHaax (Tp)
10A 2<Tp< 10
10 4<Tp<10
20 6<Tp<20
30 9<Tp< 30

[ne Tp - Bpems cpabaTbiBaHNs M3 XONOAHOTO COCTOSIHWS TEMIOBOMO peNe npu 7,2 KPaTHOM
TOKe yCTaBKky (Hanpumep: pene B knacce 10 npu yCTaHOBNEHHOM 3Ha4YEHWN ToKa 7,2 KpaTt
He LOMKHO cpabaTbiBaTh B TEUEHUM 4 C, HO JOMXHO cpabaTbiBath B TeyeHne 10 ¢).

9710 N03BONSET NPUMEHSTL knacc 10 Npu HopManbHOM BPEMEHW MyCKa U UCMONb30BaTb
knacc 30 npuv TAXENOM nycke.

Tunbl KOOpAMHALUU
Tun 1

CyLecTByeT BEpOATHOCTb, Y4TO B C/Iy4ae KOPOTKOr0 3aMblKaHWS KOHTAKTOP U TENI0BOE
pene MoryT ObiTh NOBPeEXAeHbI. MyckaTenb B 3TOM cny4yae He OyaeT rotos k paboTte u
NOANEXMT NPOBEPKE; NPN HEOOXOAMMOCTI KOHTAKTOP W/UnK TENIOBOE pene AO0MXKHbI
ObiTb 3aMEHEHbI, PACLIENUTESb BbIKNOYATENS NEPEHACTPOEH.

Tun 2

B cnyyae KOpOTKOro 3amblkaHusi TENIOBOE Pefie He JOMKHO ObITb MOBPEXAEHO, B TO
BPEMSI KaK LOMyCTMMO CBapyBaHMe KOHTAKTOB KOHTaKTOPa, T.K. MX MOXHO JIErko pasb-
€AVHUTB (HanpyMep NP NOMOLLY OTBEPTKM), 6e3 3HAYMTENLHON AedopMaLmun.

[lnsi TOYHOro oNpeaeneHns T1na KOOPAMHaLWN 1 Noabopa NPaBuIbHOr0 060PYA0BaHUS,
Heo6X0AMMO 3HaTb CReayloLLee:

® MOLLHOCTb ABuratens B KBT v ero tum;

® HOMWHASIbHOE HANPSXEHWE MUTaHUS;

® HOMWHAJbHBIN TOK ABUraTens;

® TOK KOPOTKOr0 3aMblKaHWs B TOYKE NMOAKIIOHEHNS;

® TUM nycka: NPSMOoW Nyck unu Y/A, HOpManbHbIA UAK TAXENbIA — TN 1 uan Tin 2.

Tpebyemble annapaTbl AOMKHbI ObITb CKOOPAMHMPOBAHbLI APYr C APYrOM UK MeEXAy

co0oi B COOTBETCTBMM C NpeanvMcaHnsmMin CTaHaapTa.

[lns Hanbonee YacTo BCTPEYAIOLLMXCS HANPSXKEHNIA 1 3HAYEHWIA TOKA KOPOTKOr0 3aMblKa-

Hus (400 B - 440B - 500 B - 690 B, 35 kA — 50 KA) 1 ana Hanbonee 4acTo UCMOJb3YyeMbIX

TUNOB NyCKa, TakMx Kak npsiMomn nyck unm nyck Y/A, Ans aCUHXPOHHBIX ABUraTenei ¢

KOPOTKO3aMKHYTbIM poTopoMm (AC-3), ABB npeanaraeT cneaytoLLme peLieHns;

® QBTOMATNYECKUI BbIK/I04aTENb C MAarHUTHBIM PACLENUTENEM — KOHTAKTOP — TEMN/I0BOE
pene;

® QBTOMATUYECKMI BbIK/IOYATESb C TEPMOMArHUTHBIM PACLENUTENEM — KOHTAKTOP;

® ABTOMATUHECKUIA BBIKIIOYATESb C 3NEKTPOHHbLIM pacuenutenem PR212MP- koHTakTop.
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3.3 3awmTa n kKommyTaumsa apuraTtenemn

3 3awmTa aneKTpnyeckoro oo6opynoBaHna

CnepyoLime TabnuLbl AEMOHCTPUPYIOT AOCTYMHbIE KOMOUHALIMKN 060PYA0BAHMS:

TaGnuua 3: OGopyaoBaHMe ANS NPSIMOro Nycka ABUraTens Npy HanpsXXeHuu
400 B, Toke KOPOTKOro 3ambikaHusi 50 KA ¢ TUNOM nycka 2 (HopManbHbIi NYCK)

(Tmax, Isomax — KoHtakrop — TennoBoe pene)

Leuratenb MCCB KoHnTakTop Tennosoe pene neperpysku
YcTaBka TOKa

Pe I, Tun I3 Tun Tun MWH. | Makc.
[kBT] (Al [Al (Al [Al
0.37 1.1 T2S160 MF 1.6 21 A9 TA25DU1.4 1 1.4
0.55 1.5 T2S160 MF 1.6 21 A9 TA25DU1.8 1.3 1.8
0.75 1.9 T2S160 MF 2 26 A9 TA25DU2.4 1.7 2.4

1.1 2.8 T2S160 MF 3.2 42 A9 TA25DU4 2.8

1.5 3.5 T2S160 MF 4 52 A16 TA25DU5 3.5 5

2.2 5 T2S160 MF 5 65 A26 TA25DU6.5 4.5 6.5

6.6 T2S160 MF 8.5 110 A26 TA25DU8.5 6 8.5
8.6 T2S160 MF 11 145 A30 TA25DU11 7.5 11

5.5 11.5 T2S160 MF 12.5 163 A30 TA25DU14 10 14

7.5 15.2 T2S160 MA 20 210 A30 TA25DU19 13 19

11 22 T2S160 MA 32 288 A30 TA42DU25 18 25

15 28.5 T25160 MA 52 392 A50 TA75DU42 29 42
18.5 36 T25160 MA 52 469 A50 TA75DU52 36 52

22 42 T2S160 MA 52 547 A50 TA75DU52 36 52

30 56 T2S160 MA 80 840 A63 TA75DU80 60 80

37 68 T2S160 MA 80 960 AT75 TA75DU80 60 80

45 83 T2S160 MA 100 1200 A95 TA110DU110 80 110

55 98 T3S250 MA 160 1440 A110 TA110DU110 80 110

75 135 T3S250 MA 200 1800 A145 TA200DU175 130 175

90 158 T3S250 MA 200 2400 A185 TA200DU200 150 200

110 193 T4S320 PR221-1 In320 2720 A210 E320DU320 100 320

132 232 T5S400 PR221-I In400 3200 A260 E320DU320 100 320

160 282 T5S400 PR221-I In400 4000 A300 E320DU320 100 320

200 349 T5S630 PR221-1 In630 5040 AF400 E500DU500 150 500 |5
250 430 T5S630 PR221-1 In630 6300 AF460 E500DU500 150 500 %
290 520 $6S800 PR211-1 In800 8000 AF580 E800DU800 250 800 §
315 545 $6S800 PR211-1 In800 9600 AF580 E800DU800 250 800 é
355 610 $6S800 PR211-1 In800 9600 AF750 E800DU800 250 800 @

MA: perynmpyemslihi MarHUTHbIN pacuennuTenb
MF: ¢pukcmnpoBaHHbIN MarHUTHbIA pacLennuTenb
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3.3 3awuTta n kKommyTaums gguratenen

3 3awumTa 31eKTpUYeckoro ooopynoBaHusa

TaGnuua 3: OGopyaoBaHue AN NPSIMOro nycka ABUraTens npy HanpsXXeHum
400 B, Toke KOPOTKOro 3ambikaHusi 50 KA ¢ TUNOM nycka 2 (TSXXenblii NycK)
(Tmax, Isomax — KoHtakrop — TennoBoe pene)

Odeurartenb MCCB KoHTakTop TennoBoe pene neperpysku
Yucno YcTtaBka
nepanon | TOKA
P, l, Tun I, Tun Tun** O?Ma?chK-M
¢gpMa_ MMUH.|MaKC.
[kBT] [A] [A] Topatoka | [Al | [A]
0.37 1.1 T2S160 MF 1.6 21 A9 TA25DU1.4* 1 (14
0.55 1.5 T2S160 MF 1.6 21 A9 TA25DU1.8* 1.3 | 1.8
0.75 1.9 T2S160 MF 2 26 A9 TA25DU2.4* 17 | 2.4
1.1 2.8 T2S160 MF 3.2 42 A9 TA25DU4* 2.8
1.5 3.5 T2S160 MF 4 52 A16 TA25DU5* 35 | 5
2.2 5 T2S160 MF 5 65 A26 TA25DU6.5* 45 | 6.5
3 6.6 T2S160 MF 8.5 110 A26 TA25DU8.5* 6 |85
4 8.6 T2S160 MF 11 145 A30 TA25DU11* 75 | 11
5.5 11.5 T2S160 MF 12.5 163 A30 TA450SU60 4 10 | 15
7.5 15.2 T2S160 MA 20 210 A30 TA450SU60 3 13 | 20
11 22 T2S160 MA 32 288 A30 TA450SU60 2 20 | 30
15 28.5 T2S160 MA 52 392 A50 TA450SU80 2 23 | 40
18.5 36 T2S160 MA 52 469 A50 TA450SU80 2 23 40
22 42 T2S160 MA 52 547 A50 TA450SU60 40 | 60
30 56 T2S160 MA 80 840 A63 TA450SU80 55 80
37 68 T2S160 MA 80 960 A95 TA450SU80 55 80
45 83 T2S160 MA 100 1200 A110 TA450SU105 70 | 105
55 98 T3S250 MA 160 1440 A145 TA450SU140 95 | 140
75 135 T3S250 MA 200 1800 A185 TA450SU185 130 | 185
90 158 T3S250 MA 200 2400 A210 TA450SU185 130 | 185
110 193 T4S320 PR221-1 In320 2720 A260 E320DU320 100 | 320
132 232 T5S400 PR221-1 In400 3200 A300 E320DU320 100 | 320
160 282 T5S400 PR221-1 In400 4000 AF400 E500DU500 150 (500 | _
200 349 T5S630 PR221-1 In630 5040 AF460 E500DU500 150 | 500 §
250 430 T5S630 PR221-1 In630 6300 AF580 E500DU500**1 150 | 500 "8"
290 520 $6S800 PR211-1 In800 8000 AF750 ES800DUS00 250 (800 |8
315 545 $6S800 PR211-1 In800 9600 AF750 ES800DU800 250 | 800 (53
355 610 $6S800 PR211-1 In800 9600 AF750 ES800DUS00 250 | 800 @

* ObecneybTe 0OBOAHOW KOHTAKTOP TaKOro Xe Tuna, 4To U nyckaTesb
** NIna pene knacca E cnenyet BbIOpaTh knacc HacTponku 30
*** CoeagmHUTESNIbHBIE YacTu He TpebytoTcs. /15 UCNOoJIb30BaHWS COeONHUTESNbHbIX YacTemn

Heobxoauma 3ameHa pene ES00DU8BO0

MA: perynmpyembliin MarHUTHbIN pacuennTenb
MF: ounkcmnpoBaHHbIN MarHUTHbBIN pacuenmTesb
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3.3 BawuTa n kommyTauusa apuraTenemn

3 3awmTa aneKTpnyeckoro oo6opynoBaHna

Ta6bnuua 4: 06opynosaHue gng nycka geuratens Y/A npu HanpsxeHun 400 B,
TOKE KOPOTKOro 3ambikaHusi 50 KA ¢ TMNOM nycka 2 (HopMasbHbIii NyCK)
(Tmax, Isomax — KoHtaktop — Tennosoe pene)

ABuratens MCCB KoHTakTop Tennosoe pene neperpysku
| FNABHbI St S
3 CTPEVTONBHUKs|  «3BE3[IA»
P, [kBT] I, [A] Tun [A] Tun Tun Tun Tun [A]
18.5 36 T2S160 MA52 469 A50 A50 A26 | TA75DU25 18-25
22 42 T2S160 MA52 547 A50 A50 A26 | TA75DU32 22-32
30 56 T2S160 MA80 720 A63 A63 A30 | TA75DU42 29-42
37 68 T2S160 MA80 840 A75 A75 A30 | TA75DU52 36-52
45 83 T25160 MA100 1050 A75 AT5 A30 | TA75DU63 45 - 63
55 98 T25160 MA100 1200 A75 A75 A40 | TA75DU63 45 - 63
75 135 T35250 MA160 1700 A95 A95 A75 | TA110DU90 66 - 90
90 158 T35250 MA200 2000 A110 A110 A9 | TA110DU110 80-110
110 193 T3S5250 MA200 2400 A145 A145 A95 | TA200DU135| 100-135
132 232 T4S320 PR221-1 In320 2880 A145 A145 A110 | E200DU200 60 - 200
160 282 T5S400 PR221-1 In400 3600 A185 A185 A145 | E200DU200 60 - 200
200 349 T5S630 PR221-1 In630 4410 A210 A210 A185 | E320DU320 100 - 320
250 430 T5S630 PR221-1 In630 5670 A260 A260 A210 | E320DU320 100 - 320

MA: perynmpyemMbii MarHUTHbIA pacuenuTesb
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3.3 3awuTta n kKommyTaums gguratenen

3 3awumTa 31eKTpUYeckoro ooopynoBaHusa

TaGnuua 6: OGopyaoBaHue Ans NPSIMOro nycka ABUraTens npy HanpsXkeHum
440 B, Toke KOpOTKOro 3ambikaHusi 50 KA ¢ TMINOM nycka 2 (HopMasbHbii NYCK)
(Tmax, Isomax — Koutaktop — TennoBoe pene)

Jsurartenb MCCB KoHTakTop TennoBoe pene neperpysku
YcTaBka Toka
P, I, Tun I Tun Tun
3 MUWH. | Makc.
[kBT] [A] [A] [Al (Al
0.37 1 T2H160 MF 1 13 A9 TA25DU1.4 1 1.4
0.55 1.4 T2H160 MF 1.6 21 A9 TA25DU1.8 1.3 1.8
0.75 1.7 T2H160 MF 2 26 A9 TA25DU2.4 1.7 2.4
1.1 2.2 T2H160 MF 2.5 33 A9 TA25DU3.1 2.2 3.1
1.5 3 T2H160 MF 3.2 42 A16 TA25DU4 2.8 4
2.2 4.4 T2H160 MF 5 65 A26 TA25DU5 3.5 5
3 5.7 T2H160 MF 6.5 84 A26 TA25DU6.5 4.5 6.5
4 7.8 T2H160 MF 8.5 110 A30 TA25DU11 7.5 11
5.5 10.5 T2H160 MF 11 145 A30 TA25DU14 10 14
7.5 13.5 T2H160 MA 20 180 A30 TA25DU19 13 19
11 19 T2H160 MA 32 240 A30 TA42DU25 18 25
15 26 T2H160 MA 32 336 A50 TA75DU32 22 32
18.5 32 T2H160 MA 52 469 A50 TA75DU42 29 42
22 38 T2H160 MA 52 547 A50 TA75DU52 36 52
30 52 T2H160 MA 80 720 A63 TA75DU6G3 45 63
37 63 T2H160 MA 80 840 A75 TA75DU80 60 80
45 75 T2H160 MA 100 1050 A95 TA110DU90 65 90
55 90 T4H250 PR221-1 In160 1200 A110 TA110DU110 80 110
75 120 T4H250 PR221-1 In250 1750 A145 E200DU200 60 200
90 147 T4H250 PR221-1 In250 2000 A185 E200DU200 60 200
110 177 T4H250 PR221-1 In250 2500 A210 E320DU320 100 320
132 212 T4H320 PR221-1 In320 3200 A260 E320DU320 100 320
160 260 T5H400 PR221-1 In400 3600 A300 E320DU320 100 320 S
200 320 T5H630 PR221-1 In630 4410 AF 400 E500DU500 150 500 §
250 410 T5H630 PR221-1 In630 5355 AF 460 E500DU500 150 500 §
290 448 S6H630 PR211-1 In630 7560 AF 580 E500DU500* 150 500 =
315 500 S6H800 PR211-1 In800 8000 AF 580 E800DU800 250 800 §
355 549 S6H800 PR211-1 In800 9600 AF 580 E800DUS800 250 800 SQ

* CoeguHNTENbHbIE YacTu He TpebyloTca

MA: perynmpyemsblii MarHUTHbIN pacuennuTenb
MF: pukcmpoBaHHbIA MarHUTHbIA pacLenUTeNb
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3.3 BawuTa n kommyTauusa apuraTenemn

3 3awmTa aneKTpnyeckoro oo6opynoBaHna

Tabnuua 7: 06opynoBaHue gng NPSMOro nycka asuratens npyu HanpsXXeHuu
440 B, ToKke KOpOTKOro 3ambikaHusi 50 KA ¢ TUNOM nycka 2 (Ts)Kenblii NycK)
(Tmax, Isomax — Kontaktop — TennoBoe pene)

LBuratenb MCCB KoHTakTop TennoBoe pene neperpysku
Yucno sut- | YoTaBKa
onwor | TOKa
P, I, Tun |3 Tun Tun** 0BMOTKN
TpaHc- MWH. | MakKC.
dopma-
[KBT] [A] [A] Topatoka | [A] | [A]
0.37 1 T2H160 MF 1 13 A9 TA25DU1.4* 1 1.4
0.55 1.4 T2H160 MF 1.6 21 A9 TA25DU1.8* 1.3 | 1.8
0.75 1.7 T2H160 MF 2 26 A9 TA25DU2.4* 1.7 | 2.4
1.1 2.2 T2H160 MF 2.5 33 A9 TA25DU3.1* 2.2 | 3.1
1.5 3 T2H160 MF 3.2 42 A16 TA25DU4* 28 | 4
2.2 4.4 T2H160 MF 5 65 A26 TA25DU5* 35| 5
3 5.7 T2H160 MF 6.5 84 A26 TA25DU6.5* 45 | 6.5
4 7.8 T2H160 MF 8.5 110 A30 TA25DU11* 7.5 | 11
55 10.5 T2H160 MF 11 145 A30 TA25DU14* 10 | 14
7.5 13.5 T2H160 MA 20 180 A30 TA450SU60 4 10 | 15
11 19 T2H160 MA 32 240 A30 TA450SU80 3 18 | 27
15 26 T2H160 MA 32 336 A50 TA450SU60 2 20 | 30
18.5 32 T2H160 MA 52 469 A50 TA450SU80 2 28 | 40
22 38 T2H160 MA 52 547 A50 TA450SU80 2 28 | 40
30 52 T2H160 MA 80 720 A63 TA450SU60 40 | 60
37 63 T2H160 MA 80 840 A95 TA450SU80 55 | 80
45 75 T2H160 MA 100 1050 A110 TA450SU105 70 | 105
55 90 T4H250 PR221-| In160 1200 A145 E200DU200 60 | 200
75 120 T4H250 PR221-1 In250 1750 A185 E200DU200 60 | 200
90 147 T4H250 PR221-1 In250 2000 A210 E320DU320 100 | 320
110 177 T4H250 PR221-1 In250 2500 A260 E320DU320 100 | 320
132 212 T4H320 PR221-1 In320 3200 A300 E320DU320 100 | 320
160 260 T5H400 PR221-1 In400 3600 AF400 E500DU500 150 | 500 | 5
200 320 T5H630 PR221-| In630 4410 AF460 E500DU500 150 | 500 §
250 410 T5H630 PR221-1 In630 5355 AF580 E500DU500*** 150 | 500 g
290 448 S6H630 PR211-1 In630 7560 AF750 E500DU500*** 150 | 500 g
315 500 S6H800 PR211-I In800 8000 AF 750 ES800DUS00 250 | 800 [ Q
355 549 S6H800 PR211-1 In800 9600 AF 750 E800DUS00 250 | 800 | ¥
* ObecnevybTe 0OBOAHOW KOHTAKTOP TaKOro Xe Tuna, 4To U nyckaTesb
** [Ina pene knacca E cnenyet BbI6paTh knacc HacTpornku 30
*** CoeguHNTENbHbIE YacTn He TpebytoTca. [1ns NCrnofib30BaHUSA COeAMHUTESIbHbIX YacTen
Heobxoauma 3ameHa pene ES00DU8BO0
MA: perynmpyemsblit MarHUTHbIN pacuenmTenb
MF: dukcmpoBaHHbIN MarHUTHbIN pacuenmTenb
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3.3 3awuTta n kKommyTaums gguratenen

3 3awumTa 31eKTpUYeckoro ooopynoBaHusa

Ta6nuua 8: OGopyaoBaHue pna nycka asuratens Y/ npu Hanpsxenuun 440 B,
TOKe KOPOTKOro 3ambikaHusa 50 KA ¢ TMNOM nycka 2 (HoOpMaJibHbI NYCK)
(Tmax, Isomax — KoutakTop — TennoBoe pene)

OBUTATEJ1b MCCB KoHTakTop Tennosoe pene neperpyskut
R P Voran 1o
Pe [kBT] I+ [A] Tun Al Tvn Tvin Tvin Tun Al
18.5 32 T2H160 MA52 392 A 50 A 50 A16 | TA75DU25 18-25
22 38 T2H160 MA52 469 A 50 A 50 A26 | TA75DU25 18-25
30 52 T2H160 MA80 720 A 63 A 63 A26 | TA75DU42 29-42
37 63 T2H160 MA8O 840 AT75 AT75 A30 | TA75DU42 29-42
45 75 T2H160 MA80 960 AT75 AT5 A30 TA75DU52 36-52
55 90 T2H160 MA100 1150 AT75 A75 A40 TA75DU63 45-63
75 120 T4H250 PR221-1 In250 1625 A95 A95 A75 TAB0DUS80 60-80
90 147 T4H250 PR221-1 In250 1875 A95 A95 A75 TA110DU110 80-110
110 177 T4H250 PR221-1 In250 2250 A145 A145 A95 E200DU200 60-200 =
132 212 T4H320 PR221-1 In320 2720 A145 A145 A110 | E200DU200 60-200 %
160 260 T5H400 PR221-1 In400 3200 A185 A185 A145 | E200DU200 60-200 g
200 320 T5H630 PR221-1 In630 4095 A210 A210 A185 | E320DU320 100-320 é
250 410 T5H630 PR221-1 In630 5040 A260 A260 A210 | E320DU320 100-320 1%_

MA: perynmpyemblii MarHUTHbIM pacuenuTesb
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3.3 BawuTa n kommyTauusa apuraTenemn

3 3awmTa aneKTpnyeckoro oo6opynoBaHna

Ta6nuua 9: 0GopyaoBaHMe ans NPSIMOro nycka asuratens npyu HanpsXkeHuu
500 B, Toke KOpoTKOro 3ambikaHusi 50 kKA ¢ TUNOM nycka 2 (HopManbHbI NYCK)
(Tmax, Isomax — KontakTop — TennoBoe pene)

Leurartenb MCCB KoHTakTop TennoBoe pene neperpysku
Twvn Twvin Twvin YcTtaBka Toka
P, I I3 MWH. | Makc.
[kBT] [A] [Al [A] [A]
0.37 0.88 T2L160 MF 1 13 A9 TA25DU1.0 0.63 1
0.55 1.2 T2L160 MF 1.6 21 A9 TA25DU1.4 1 1.4
0.75 15 T2L160 MF 1.6 21 A9 TA25DU1.8 1.3 1.8
1.1 2.2 T2L160 MF 2.5 33 A9 TA25DU3.1 2.2 3.1
1.5 2.8 T2L160 MF 3.2 42 A16 TA25DU4 2.8 4
2.2 4 T2L160 MF 4 52 A26 TA25DU5 3.5 5
3 5.2 T2L160 MF 6.5 84 A26 TA25DU6.5 4.5 6.5
4 6.9 T2L160 MF 8.5 110 A30 TA25DU8.5 6 8.5
5.5 9.1 T2L160 MF 11 145 A30 TA25DU11 7.5 11
7.5 12.2 T2L160 MF 12.5 163 A30 TA25DU14 10 14
11 17.5 T2L160 MA 20 240 A30 TA25DU19 13 19
15 23 T2L160 MA 32 336 A50 TA75DU25 18 25
18.5 29 T2L160 MA 52 392 A50 TA75DU32 22 32
22 34 T2L160 MA 52 469 A50 TA75DU42 29 42
30 45 T2L160 MA 52 624 A63 TA75DU52 36 52
37 56 T2L160 MA 80 840 A75 TA75DU63 45 63
45 67 T2L160 MA 80 960 A95 TA80DUS0 60 80
55 82 T2L160 MA 100 1200 A110 TA110DU90 65 90
75 110 T4H250 PR221-1 In160 1440 A145 E200DU200 60 200
90 132 T4H250 PR221-I In250 1875 A145 E200DU200 60 200
110 158 T4H250 PR221- In250 2250 A185 E200DU200 60 200
132 192 T4H320 PR221-1 In320 2720 A210 E320DU320 100 320
160 230 T5H400 PR221- In400 3600 A260 E320DU320 100 320 | _
200 279 T5H400 PR221-1 In400 4000 A300 E320DU320 100 320 §
250 335 T5H630 PR221-1 In630 4725 AF 400 E 500DU500 150 500 "g's
290 394 T5H630 PR221- In630 5040 AF 460 E 500DU500 150 500 |8
315 440 S6L630 PR211-I In630 7560 AF 580 E 500DU500* 150 500 é
355 483 S6L630 PR211-1 In630 7560 AF 580 E 800DU800 250 800 59_;
* CoeguHUTENbHbIE YacTn He TpebytoTca
MA: perynmpyemslint MarHUTHbIA pacuennuTenb
MF: ¢oukcmpoBaHHbIN MarHUTHbIA pacuenmTenb
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3.3 3awuTta n kKommyTaums gguratenen

3 3awumTa 31eKTpUYeckoro ooopynoBaHusa

Ta6nuua 10: OGopynoBaHue Ans NPSIMOro nycka Asuratens npyu HanpsXkeHun
500 B, Toke KOPOTKOro 3ambikaHus 50 KA ¢ TMNOM nycka 2 (TS)Xenbiii NycK)
(Tmax, Isomax — KontakTop — Tennosoe pene)

HAsuratens MCCB KoHTakTop TennoBoe pene neperpysku
Tun YcTaBka Tun Tun** :I/II/IT(i(J-lo% YcraBka
MarH1THOrO nepeuyHoit|  TOKa
Pe I pacLienuTens O?F“)"afg_” MUH. | MaKC.
¢dopma-
[kBT] [A] A TopaToka| A] [A]
0.37 0.88 T2L160 MF 1 13 A9 TA25DU1.0* 0.63| 1
0.55 1.2 T2L160 MF 1.6 21 A9 TA25DU1.4* 1 1.4
0.75 1.5 T2L160 MF 1.6 21 A9 TA25DU1.8* 1.3 | 1.8
1.1 2.2 T2L160 MF 2.5 33 A9 TA25DU3.1* 2.2 | 3.1
1.5 2.8 T2L160 MF 3.2 42 A16 TA25DU4* 2.8
2.2 4 T2L160 MF 4 52 A26 TA25DU5* 35| 5
3 5.2 T2L160 MF 6.5 84 A26 TA25DU6.5* 45 | 6.5
4 6.9 T2L160 MF 8.5 110 A30 TA25DU8.5* 6 | 85
5.5 9.1 T2L160 MF 11 145 A30 TA25DU11* 75 | 11
7.5 12.2 T2L160 MF 12.5 163 A30 TA450SU60 4 10 | 15
11 17.5 T2L160 MA 20 240 A30 TA450SU60 3 13 | 20
15 23 T2L160 MA 32 336 A50 TA450SU60 2 20 | 30
18.5 29 T2L160 MA 52 392 A50 TA450SU80 2 27.5| 40
22 34 T2L160 MA 52 469 A50 TA450SU80 2 27.5| 40
30 45 T2L160 MA 52 624 A63 TA450SU60 40 | 60
37 56 T2L160 MA 80 840 A75 TA450SU60 40 | 60
45 67 T2L160 MA 80 960 A95 TA450SU80 55 | 80
55 82 T2L160 MA 100 1200 A145 TA450SU105 70 | 105
75 110 T4H250 PR221-1 In160 1440 A145 E200DU200 60 | 200
90 132 T4H250 PR221-1 In250 1875 A185 E200DU200 60 | 200
110 158 T4H250 PR221-1 In250 2123 A210 E320DU320 100 | 320
132 192 T4H320 PR221-1 In320 2720 A260 E320DU320 100 | 320
160 230 T5H400 PR221-1 In400 3200 A300 E320DU320 100 | 320
200 279 T5H400 PR221-1 In400 3600 AF400 |E500DU500 150 | 500
250 335 T5H630 PR221-1 In630 4725 AF460 |E500DU500 150 | 500
290 394 T5H630 PR221-1 In630 5040 AF580 |E500DU500*** 150 | 500
315 440 S6L630 PR211-I In630 7560 AF750 |E500DU500*** 150 | 500
355 483 S6L630 PR211-1 In630 7560 AF750 |E500DU500 150 | 500
* ObecneybTe 0O6BOAHOM KOHTAKTOP TAKOro Xe Tuna, YTo 1 NyckaTesb
** [lna pene knacca E cnenyet BbI6paThb knacc HacTponku 30
*** CoeauMHNTENbHbIE YacTn He TpebytoTca. [1ns NCrosib30BaHUS COeANHUTENbHBIX YacTen
HeoOxoouma 3ameHa pene ES00DUSBO0
MA: perynmpyemsblin MarHUTHbI pacuenmTeb
MF: ¢punkcmpoBaHHbI MarHUTHbIA pacLennTesb
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3.3 BawuTa n kommyTauusa apuraTenemn

3 3awmTa aneKTpnyeckoro oo6opynoBaHna

Ta6nuua 11: OGopynoBaHue gng nycka gsuratens Y/A npyu HanpsXeHuu
500 B, Toke KOpOTKOro 3ambikaHusi 50 kKA ¢ TUNOM nycka 2 (HOpManbHbI NYCK)
(Tmax, Isomax — Koutaktop — TennoBoe pene)

Jsuraresnb MCCB KOHTaKTop Tennosoe pene neperpysku
13 TaeHel | Ot St Yetaska
«TPEYTOJIbHWK> «3BE3 A TOKa
P, [kBT] I [A] Tun [A] Tun | Tun Tun Tun (Al
22 34 T2L160 MA52 430 A50 A50 A16 | TA75DU25 18-25
30 45 T2L160 MA52 547 A63 A63 A26 | TA75DU32 22-32
37 56 T2L160 MASO 720 AT5 AT5 A30 | TA75DU42 29-42
45 67 T2L160 MASO 840 AT5 AT5 A30 | TA75DU52 36 - 52
55 82 T2L160 MA100 1050 AT5 AT5 A30 | TA75DU52 36 - 52
75 110 T4H250 PR221-1 In250 1375 A9%5 A9%5 A50 | TA8ODUSO 60-80
90 132 T4H250 PR221-1 In250 1750 A9%5 A9%5 A75 | TA110DU90 65-90
110 158 T4H250 PR221-I In250 2000 A110 A110 A95 | TA110DU110 80-110
132 192 T4H320 PR221-1 In320 2560 A145 A145 A95 | E200DU200 60-200
160 230 T4H320 PR221-1 In320 2880 A145 A145 A110 | E200DU200 60-200
200 279 T5H400 PR221-1 In400 3400 A210 A210 A145 | E320DU320 100-320
250 335 T5H630 PR221-I In630 4410 A210 A210 A185 | E320DU320 100-320
290 394 T5H630 PR221-I In630 5040 A260 A260 A210 | E320DU320 100-320

MA: perynupyembii MarHUTHbIN pacuenuTenb
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3.3 3awuTta n kKommyTaums gguratenen

3 3awumTa 31eKTpUYeckoro ooopynoBaHusa

Mpumep:

Ans HopmanbHoro nycka Y/A Tuna 2 Tpexda3Horo acHXPOHHOIO ABUraTens ¢ KopoT-
KO3aMKHYTbIM POTOPOM CO CNEAYIOLLMMU AAaHHBIMU:

HOMMHanbHoe HanpsxeHue U, =400 B

TOK KOPOTKOrO 3aMblkaHus l = 50 KA

HOMUHasbHas MOLWHOCTb Asuratens Pg = 200 kBT

B TabnmLe 5 B COOTBETCTBYIOLLEN CTPOKE MOXHO HATM CeaytoLLyio MHbopMaumio:

® |, (HOMUHanbHLIV TOK): 349 A
® annapar 3aWyTbl 0T KOPOTKOro 3aMbIKaHMS: aBTOMATUYECKMI BbiKtoYaTeb T5S630
PR221-11n 630;
® yCTaBka MarHUTHOro pacuenutens: I3 =4410 A;
® rnaBHbIN KOHTakTop: A 210;
® KOHTaKTOp B LIenu «TpeyronbHuk»: A 210;
® KOHTAKTOp B Lienu «3e3aa»: A 185;
¢ TennoBoe pene E320DU320, ¢ ananasoHom yctasku 100-320 A
(ROMXHO BbITb HACTPOEHO Ha 'Trz 202 A )-
3
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3 3awmTa aneKTpnyeckoro oo6opynoBaHna

3.4 3awumTa n KoMmmyTaums
TpaHcdopmaTopoB

OCHOBHbIEe NoNI0XeHus

TpaHchopMaTopbl UCMONL3YIOTCS NS U3MEHEHUS BENNYMHBI HANPSAXEHNS NMUTaHUS,
KaK [ HU3KOrO TaK U CPEIHEr0 YPOBHS HANPAXEHMS.

Mpw BLIGOPE annapaTypbl 3aLLMTLI HEOOXOAMMO NPUHMMATB B PACYET ABNEHNS, CBA3aH-
Hble C NepexoaHbIMI MPOLIeCCaMu B TpaHCHOPMATOPe, B TEYEHME KOTOPbIX TOK MOXET
JOCTUraTh 3HAYEHUIA, NPEBLILLIAIOLLVX HOMUHATBHbIE NPV MOJHOW HAarpy3Ke; 3T ABNIEHMS
3aTyxaloT 3a HECKOJIbKO CEeKYH,

KpmBble, NOSICHSIOLLME 3TW NepexodHble NPOLECCH B KOOPAMHATAX TOK-BPEMS, Ha3bl-
BAIOT «MyCKOBOW TOK lg». OHM onpefensoTcs paamepamun TpaHchopmaropa n MoryT
ObITb BbIYMCNEHBI C UCMONL30BAHMEM CheayloLlet Gopmybl (MOLLHOCTb KOPOTKOrO
3aMblkaH1a CeTV npeanonaraeTcs 6eCKOHeYHO BONbLLON):

KI _e(—t/‘c)
e B

ly= =2

roe:

K — OTHOLLEHME MaKCcMasibHOM aMnMTy bl MYyCKOBOro ToKa (lp) M HOMUHANIBHOrO TOKA
TpaHcoopmatopa: (l1,): (K=1g/ l4p);

T — NOCTOS\HHAS BPEMEHU MYCKOBOMO TOKA;

[1; = HOMVHabHbIV TOK NEPBUYHON OOMOTKMU;

t - Bpems.

Cnepyioas Tabnuua nokasblBAeT TUMOBbIE 3HAYEHMS NapameTpoB K 11t 0THOCUTENbHO
HOMWHAJIbHOV MOLLHOCTY St A1l MacNsiHbIX TPaHCHOPMATOPOB.

Sr [kBA] 50 100 160 250 400 630 1000 1600 2000
K=lp/l4y 15 14 12 12 12 11 10 9 8
1 [c] 0.10 0.15 0.20 0.22 0.25 0.30 0.35 0.40 0.45

CnepyioLias xapakTepucTika nokasbiBaeT KPUBYIO MyCKOBOr0 TOKa Ans TpaHchopma-
Topa 20/0,4 kB mowHocThio 400 KBA. MyckoBoi TOK 3TOr0 TpaHchopMaTopa B NEPBLIN
MOMEHT B 8 pa3 NpeBbILLAET HOMUHASbHLIN; 3TOT NEPEXOAHLIN NPOLLECC NPeKpaLLaeTcs

Yyepe3 HECKOJIbKO OeCATbIX CeKyHAObI.

1
i N
[c]
N
N
10" \
\ 3
e
N
3
S
O
[a]
10 2
107 102 10" 1
[KA]
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3.4 3awmTa n KommyTaumsa TpaHcHopmMaTopoB

3 3awumTa 31eKTpUYeckoro ooopynoBaHusa

Annapat 3awuThl TPaHCHOPMATOPa AOMKEH TAKXE rapaHTMPOBaTh, 4TO TPaHCHOpPMa-
TOp He OyaeT PYHKUMOHMPOBATL MPW NPEBLILLEHUM TOYKU MaKCUManbHOM TennoBon
Neperpysku B yCAOBMSX KOPOTKOrO 3amblkaHus. 3Ta TOYka onpeaeneHa Ha amnep-
CEKYHOHOW XapaKTEPUCTUKE 3HAYEHNEM TOKA KOPOTKOMO 3aMblKaHMNS, KOTOPbIA MOXET
NpoXoauTb Yepes TpaHCHOpPMaTop 1 BpeMEHEM 2 ¢, Kak onpeaeneHo ctaHaaptom IEC
60076-5. Tok KopoTKOro 3amblkaHus (l), NPOTEKAIOLLMIA NPW aBaPUM C HU3KUM NOJHBIM
CONPOTUBNEHNEM HA HU3KON CTOPOHE TpaHchopmaTopa OnNpeaenseTcs CleaytoLwei
dopmynoin: U

Ik:m (Al ()

roe:

* U, — HOMUHaNbHOE HanpsXeHue TpaHcpopmartopa [B];

® Z et — NONIHOE CONPOTMBAEHUE KOPOTKOrO 3aMblkaHus cetvt [OM];

® Z; — NOJSIHOE COMPOTMBIIEHNE KOPOTKOr0 3aMblkaHus TpaHcdopmatopa [Om];

3 HOMUHANBLHON MOLWHOCTU TpaHchopmaTopa (Sr[BA]) 1 NPOLEHTHOrO 3HAYEHUS
HanNPsXXeHNs KOPOTKOro 3ambikanus (Uy%) cnegyer, uTo:

' 100 S

(€] @)

Mpegnonaraem, YTO MOLLHOCTb MUTAIOLLEN CETW BeCkOHEeYHA (Zeery = 0), dopmyna (1)
npeobpasyeTcs B:
A U, _ 1005,
TB2) 5 [u% 07 Bu%y,
100 S

[A] ©)

CnepnytoLas xapakTepucTrka nokasbiBaeT KPMBYIO MYCKOBOr0 TOKa Ans TpaHcopmMaTto-
pa 20/0,4 kB, mowwHocTbio 400 KBA (Uk% = 4%) 1 TOUKY OTHOCSILLYIOCS K TEPMUYECKOA
CTOVKOCTM NPU TOKE KOPOTKOro 3amblkaHus (ly; 2¢).

AV 4
/\
1c
< —
\\
\\
107'c \\
\
\
AY
\
\
102 \
1kA 10kA
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3.4 3awuTa n KoMmyTaumsa TpaHchopmMaTopoBs

3 3awmTa aneKTpnyeckoro oo6opynoBaHna

B utore: ona npaBunbHOWM 3alLmUThl TpaHchOpMaTOpa U M30exaHus HexenaTeNbHbIX
cpabaTbiBaHUIA paboyas KprBas annaparta 3aLlymTbl 4OXHA pacnonaraThCa Haa KPUBOI
MYCKOBOrO TOKA U HNXE TOYKM NEPErpy3Ku.

CnepytoLLas xapakTepucTka nokasbiBaeT BO3MOXHOE PacronoxeHne amnep-cekyHa -
HOW KPMBOW 3aLLMTHOro annapara TpaHcdopmatopa 690/400 B, mowHocTbio 250 KBA
c (Ux% = 4%).

10%c
103¢c
T4N250 PR221 In=250 A
10%¢c N
N
\\\
AN
10'c A \\
XapakTtepucTtuka TpaHchopmaTopa \ )(
1c MOLLHOCTbIO 250 KBA
\\\\
N
"N
107'c 2 -~
o
o
o
L
N
102 8
Q
(G
o
<2
10"kA 1KA 10kA
KpuTepvwl Bbl60pa annapartoB 3aLlnTbl
ns 3aWwmTbl CO CTOPOHLI 0BMOTKM HU3KOrO HanpsixeHus TpaHcdopmaTopa cpeaHe-
ro/HU3KOrO HanNPsXeHus nNpu BbIDOpe aBTOMATUYECKOrO BbIK/OYaTENss HE0OX0AMMO
YYUTbIBATD:
® HOMVHAJIbHbIV TOK CO CTOPOHbI HU3KOMO HAMPSHXEHUS 3aLLMLLIREMOro TpaHchopmaTopa
(9T0 3HAYEHME ABNSETCS ONPEASNSIOLIMM 1S HOMUHAIbHOIO TOKA aBTOMATUYECKOr0
BbIK/IO4ATENS U HACTPOEK 3alUnThI);
® MAaKCMMasTbHbI TOK KOPOTKOMO 3aMbIKaHUS! B TOUYKE SHEPTOCMCTEMBI (3TO 3HAYEHNME ON-
PEeAensieT MUHUMabHYIO OTKITIOHAIOLLLYIO CMOCOBHOCTb |g,/lcg) 3aLLMTHOMO annapara.
Slyerika cpeaHero/HU3Koro HanpsiXeHns ¢ OAHUM TPaHCHOPMaTopoOM
HoMMHanbHbIM TOK CO CTOPOHbLI HU3KOro HanpsXeHns TpaHchopmaTtopa (I,) onpenens-
eTcs cneayowein Gopmynoin:
1000-S
I, = WX Al @)
3 Ur20
roe:
* S, — HOMMHaNbHas MOLLHOCTb TpaHcdopmatopa [KBA];
* U0 — HOMUHANIBHOE HaNPSXEHME X0NIOCTOr0 X042 0OMOTKM HU3KOro HanpskeHust [B].
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3.4 3awmTa n KommyTaumsa TpaHcHopmMaTopoB

3 3awumTa 31eKTpUYeckoro ooopynoBaHusa

TpexdasHblit TOK KOPOTKOro 3amblkaHus (lx) Mpr NOSIHOM HanpPsXeHWM Ha BbIBOOAX
HM3KOro HanpsXxeHus TpaHchopmaTopa MOXET ObiTh BbIPaXeEH Kak (Y4MTbIBASA, 4TO
MOLLHOCTb KOPOTKOMO 3aMblKaHusi B CETU OECKOHEYHA):
| _100-1
“ u%

= [A] ©)

roe:
Uy% - HanpsixeHne KOpoTKOro 3ambikaHus B %.

3aLLI,I/ITa adBTOMaTNU4eCKMUM BblKJlo4aTeNneM gO/DKHA UMETb.
Ih 2l
|cu (lcs) 2 Ik-

Ecnn MOLHOCTbL KOPOTKOr0O 3aMblKaHUs NUTaloLLen CeT He BECKOHEYHa, 1 NpUCyTC-
TBYIOT KabOe/bHble U LUMHHLIE COEAMHEHUS], CYLLLECTBYET BOSMOXHOCTb BbIYVCIUTD
6onee TO4HOE 3HaYeHve and Iy, ncnonbdys dopmyny (1), rae Zeery — 9T0 CyMMA MOSHBIX
COMPOTUBNEHWI CETU U 3TUX COEAUHEHUIA.

lMoacraHumm cpeaHero/HU3Koro HamnpsixeHns ¢ 6oaee 4em OAHUM NapannesbHbIM
TPaHcHopmaTopom

[ns BbIYMCNEHNS HOMUHANBHOTO TOKA TPaHCPOPMATOPa, UCMONb3YINTE BhILLENPUBE-
OeHHyo popmyny (4).

OTknovatoLLas cnocobHOCTb Kaxa0ro 3almuTHOr0 aBTOMaTMYeckoro BulikaoyaTens
Ha CTOPOHE HM3KOr0 HaNPsKeHUs 10MKHa ObiTh BbiLLE, Y4eM SKBUBANIEHTHOE 3HAYeHMe
TOKa KOPOTKOr0 3aMblKaHusi, PaBHOE TOKY KOPOTKOMO 3aMblKaHWs Kaxaoro 04MHaKoBOro
TpaHchopmaTopa YMHOXEHHOIO Ha UX KOSIMYECTBO MUHYC 1.

M3 cnepyiowen gnarpaMmmel BULHO, YTO B Clly4ae aBapumn HUXE aBTOMaTU4eCKoro
BbIKNIIOYaTENS TPpaHchopmaTopa (aBTOMATMYECKMIA BbIKNOYaTeNb A), TOK KOPOTKOrO
3aMblKaHMs CO34aeTCs OAHMM TPAHCPOPMATOPOM, a ECJIM KOPOTKOE 3aMblKaHue BbiLLe,
TO ABYMS NapaniefbHbiMK TpaHchOopMaTopamu.
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3.4 3awuTa n KoMmyTaumsa TpaHchopmMaTopoBs

3 3awmTa aneKTpnyeckoro oo6opynoBaHna

[MpaBWAbHO BbIOPAHHbI aBTOMATUYECKMIA BbIKNIOYATENb LOMKEH IMETb OTKITIOHAIOLLYIO
CnocobHOCTb, Bonee YeM BABOE NPEBLILIAOLLYIO TOK KOPOTKOrO 3aMblKaHWst OAHOMO
13 TpaHCHOPMATOPOB (NPK TOM, YTO BCE TPaHCHOPMATOPLI OAMHAKOBbI, @ HArpy3Kku
cTatnyeckue).

ABTOMATUYECKME BLIK/IOYATENM, YCTAHOBNEHHbIE HA OTXOAAWMX dmaepax (aBToma-
TUYecKMe BbiknoYaTenm B), 4OMXHbI MMETb OTK/KOHAIOLLYIO CMOCOOHOCTD BbILLE, YEM
CyMMa TOKOB KOPOTKOro 3amblkaHWUs TPEX TpaHCHOPMaTopoB, B COOTBETCTBMM C
NPEeAnoNOXEHNEM, YTO MOLLHOCTb KOPOTKOrO 3ambikaHus nutaowen cetn 750 MBA
1 HArpy3Kkun cTaTu4eckme.

Ik1 Ik2 Ik3

l
%@Fg X .k1+ » Eg A

b =let + o + s
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3.4 3awmTa n KommyTaumsa TpaHcHopmMaTopoB

3 3awumTa 31eKTpUYeckoro ooopynoBaHusa

BbiOOp aBTOMaTU4ECKOrO BbiKNlOYaTens

Cnegnytowme Tabnmubl NOKa3blBalOT BO3MOXHbIE BapyaHTbl BbIGOpa aBTOMATUHECKMNX
Bbiknioyatenen ABB SACE B COOTBETCTBMM C XapakTEPUCTUKAMMN 3aLLMLLAEMbIX

TpaHchOopMaTopOB.

Ta6nuua 1: 3awmra u kommyTaumus TpaHcpopmaTtopos HanpsxxkeHnem 230 B

TpaHcdopmaTop ABTOMaTU4ECKMIA BBIKNIOYATEND «A» (CTOPOHA HU3KOrO HANPSHKEHMS)
Sr u, To:;;zg::;w WwuHb | ngﬁgj%,%,ﬁ'(‘%m Az:’m:r:fe‘r:" Pacuenutens | WuHb! |,
[KBA] | % [A] [A] [kA] ABB SACE pasmep|ycTaBka|  [KA] 32A[63A] 125A [160 A
1x63 4 158 158 3.9 T1B160 In=160 1 3.9 $250/S260| T1B160
2 x63 158 316 3.9 T1B160 In=160 1 7.9 S$250/5260 T1B160
1x100 4 251 251 6.3 T4N320 In=320 0.9 6.3 S$250/5260 T1B160
2 x100 251 502 6.2 T4N320 In=320 0.9 12.5 S250/S260 T1B160
1x125 4 314 314 7.8 T5N400 In=400 0.9 7.8 $250/5260 T1B160
2x125 314 628 7.8 T5N400 In=400 0.9 15.6 $250/5260 T1B160
1x160 4 402 402 10.0 T5N630 In=630 0.7 10.0 S$250/5260 T1B160
2 x160 402 803 9.9 T5N630 In=630 0.7 19.9 T1B160
1 x200 4 502 502 12.5 T5N630 In=630 0.9 12.5 S250/8260| T1B160
2 x 200 502 1004 12.4 T5N630 In=630 0.9 24.8 T1B160
1 x250 4 628 628 15.6 T5N630 In=630 1 15.6 3250/8260| T1B160
2 x 250 628 1255 154 T5N630 In=630 1 30.9 T1C160
1x315 4 791 791 19.6 S6N800 In=800 1 19.6 T1B160
2 x315 791 1581 19.4 S6N800 In=800 1 38.7 T1C160
1 x400 4 1004 1004 24.8 S7S51250/E1B1250 | In=1250| 0.9 24.8 T1B160
2 x 400 1004 2008 24.5 S7S1250/E1B1250 | In=1250| 0.9 48.9 T1N160
1 x 500 4 1255 1255 30.9 S7S1600/E2B1600 | In=1600| 0.9 30.9 T1C160
2 x 500 1255 2510 30.4 S7S1600/E2B1600 | In=1600| 0.9 60.7 T2N160
1 x 630 1581 1581 38.7 S7S1600/E2B1600 | In=1600 1 38.7 T1C160
2x630 | 4 1581 3163 37.9 S751600/E2B1600 | In=1600 1 75.9 T2S160
3 x 630 1581 4744 74.4 S7S1600/E3S1600 | In=1600 1 111.6 T2L160
1 x 800 2008 2008 39.3 E3N2500 In=2500| 0.9 39.3 T1C160
2x800 | 5 2008 4016 38.5 E3N2500 In=2500| 0.9 77.0 T2S160
3 x 800 2008 6025 75.5 E3H2500 In=2500| 0.9 113.2 T2L160
1 x 1000 2510 2510 48.9 E3N3200 In=3200| 0.8 48.9 T1N160
2x1000| 5 2510 5020 47.7 E3N3200 In=3200| 0.8 95.3 T2H160
3 x 1000 2510 7531 93.0 E3H3200 In=3200| 0.8 139.5 T4L250
1 x 1250 3138 3138 60.7 E3N3200 In=3200 1 60.7 T2N160
2x1250| 5 3138 6276 58.8 E3N3200 In=3200 1 117.7 T2L160
3 x 1250 3138 9413 11441 S8V3200/E6V3200 | In=3200 1 171.2 T4L250
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3.4 3awuTa n KoMmyTaumsa TpaHchopmMaTopoBs

3 3awmTa aneKTpnyeckoro oo6opynoBaHna

ABTOMaTU4YECKUI BbiKJIlO4aTenb «B» (aBTOMaTuyeckuii Bbiknovatens pugepa)
Twvn " HOMUHaNbHbIV TOK aBTOMAaTU4YE€CKOro Bbikjlo4atena puaepa

250A | 400A | 630A 800 A 1250 A 1600 A 2000 A | 2500 A | 3200 A | 4000 A
T3N250
T3N250| T5N400
T3N250
T3N250| T5N400
T3N250
T3N250| T5N400| T5N630
T3N250| T5N400
T3N250| T5N400| T5N630
T3N250| T5N400
T3N250| T5N400| T5N630| S6N800
T3N250| T5N400| T5N630
T3N250| T5N400| T5N630| S6N800 S7S1250
T3N250| T5N400| T5N630| S6N800
T3N250| T5N400| T5N630| S6N800| S7S1250/E1N1250 | S7S1600/E2N1600
T3N250| T5N400| T5N630| S6N800
T3S250 | T5N400| T5N630| S6N800| S7S1250/E2N1250 | S7S1600/E2N1600 | E2N2000
T3N250| T5N400| T5N630| S6N800| S7S1250/E1N1250
T3S250 | T5S400| T5S630| S6S800| S7S1250/E2L1250 | S7S1600/E2L1600 | E3H2000| E3H2500
T41L.250 | T5L400| T5L630| S6L800| S7L1250/E2L1250 | S7L1600/E2L1600 | E3L2000 | E3L2500 | E6V3200
T3N250| T5N400| T5N630| S6N800| S7S1250/E1B1250 | S7S1600/E2B1600
T3S250 | T5S400| T5S630| S6S800| S7S1250/E2L.1250 | S7S1600/E2L1600 [ E3H2000 | E3H2500| E3H3200
T41L.250 | T5L400| T5L630| S6L800| S7L1250/E2L1250 | S7L1600/E2L1600 | E3L2000 | E3L2500 | E6V3200| E6V4000
T3N250| T5N400| T5N630| S6N800| S7S1250/E1N1250 | S7S1600/E2N1600 | E2N2000 5
T4H250| T5H400| T5H630| S6H800| S7H1250/E2L.1250 | S7TH1600/E2L.1600 | E3H2000 | E3H2500 [ E3H3200| E4H4000 §
T4L.250 | T5L400| T5L630| S6L800 S7L1250 S7L1600 E6V3200 | E6V3200 | E6V3200 [ E6V4000 |83
T3S250 | T5N400| T5N630| S6N800| S7S1250/E2N1250| S7S1600/E2N1600 [ E2N2000 | E3N2500 §
T4L250 | T5L400 | T5L630 | S6L800| S7L1250/E2L1250 | S7L1600/E2L1600 | E3L2000 | E3L2500 | E6V3200 | E6V4000 | 3
T4L250| T5L400| T5L630| S6L800 S7L1250 S7L1600 ?_)
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3.4 3awmTa n KommyTaumsa TpaHcHopmMaTopoB

3 3awumTa 31eKTpUYeckoro ooopynoBaHusa

Ta6nuua 2: 3awmTa u KoMmyTauus TpaHcpopmartopos HanpsxkeHnem 400 B

TpaHncopmaTop ABTOMaTUYECKUIA BbIKNIOYaTE b «A» (CTOPOHA HU3KOTO HANPSXKEHUS)
Tok >
S| o |l e, [SEERRE| AT | Pecuenrens | w,

[KBA] % [A] [A] [KA] ABB SACE pasmep ycTaska KAl _[32A[63A| 125A [160A| 250 A

1x63 4 91 91 2.2 T1B/T2N160 In=100 0.96 2.2 S250/5260

2 x 63 91 182 2.2 T1B/T2N160 In=100 0.96 4.4 S$250/S260 | T1B160

1x100 4 144 144 3.6 T1B/T2N160 In=160 0.92 3.6 S$250/S260 | T1B160
2x100 144 288 3.6 T1B/T2N160 In=160 0.92 7.2 $250/S260 | T1B160

1x125 4 180 180 4.5 T3N250 In=250 0.95/0.8 4.5 S250/S260 T1B160
2x125 180 360 4.4 T3N250 In=250 0.95/0.8 8.8 S$250/S260 T1B160

1x160 4 231 231 5.7 T3N250 In=250 0.95/0.95 5.7 S$250/S260 T1B160
2x160 231 462 5.7 T3N250 In=250 0.95/0.95 11.4 T1B160 T3N250
1x200 4 289 289 7.2 T4N320 In=320 0.95 7.2 S250/S260 | T1B160 T3N250
2 x 200 289 578 7.1 T4N320 In=320 0.95 14.2 T1B160 T3N250
1x250 4 361 361 8.9 T5N400 In=400 0.95 8.9 S250/S260 | T1B160 T3N250
2 x 250 361 722 8.8 T5N400 In=400 0.95 17.6 T1C160 T3N250
1x315 4 455 455 11.2 T5N630 In=630 0.8 11.2 T1B160 T3N250
2x315 455 910 11.1 T5N630 In=630 0.8 22.2 T1C160 T3N250
1 x 400 4 577 577 14.2 T5N630/S6N800 In=630/800 | 0.95/0.8 14.2 T1B160 T3N250
2 x 400 577 1154 14 T5N630/S6N800 In=630/800 | 0.95/0.8 28 T1N160 T3N250
1 x 500 4 722 722 17.7 S6N800/S7S1250 | In=800/1000 | 0.95/0.8 17.7 T1C160 T3N250
2 x 500 722 1444 17.5 S6N800/S7S1250 | In=800/1000 | 0.95/0.8 35.9 T1N160 T3N250
1 x 630 909 909 22.3 S7S1250/E1B1250 In=1000 0.95 223 T1C160 T3N250
2 x 630 4 909 1818 21.8 S7S1250/E1B1250 In=1000 0.95 43.6 T25160 T3S250
3 x 630 909 2727 42.8 S7S1250/E1N1250 In=1000 0.95 64.2 T2H160 T4H250
1 x 800 1155 1155 22.6 S7S1250/E1B1250 In=1250 0.95 22.6 T1C160 T3N250
2 x 800 5 1155 2310 221 S7S1250/E1B1250 In=1250 0.95 44.3 T25160 T3S250
3 x 800 1155 3465 43.4 S7S1250/E1N1250 In=1250 0.95 65 T2H160 T4H250
1 x1000 1443 1443 28.1 S7S1600/E2B1600 In=1600 0.95 28.1 T1N160 T3N250
2 x 1000 5 1443 2886 27.4 S7S1600/E2B1600 In=1600 0.95 54.8 T2H160 T4H250
3 x 1000 1443 4329 53.5 S7H1600/E2N1600 In=1600 0.95 80.2 T2L160 T4L250
1 x1250 1804 1804 34.9 E2B2000 In=2000 0.95 34.9 T1N160 T3N250
2 x1250 5 1804 3608 33.8 E2B2000 In=2000 0.95 67.7 T2H160 T4H250
3 x 1250 1804 5412 65.6 E3S2000 In=2000 0.95 98.4 T4L250 T4L250
1 x1600 2309 2309 35.7 E3N2500 In=2500 0.95 35.7 T2N160 T3N250
2x1600| 6.25 [ 2309 4618 34.6 E3N2500 In=2500 0.95 69.2 T2H160 T4H250
3 x 1600 2309 6927 67 E3S2000 In=2500 0.95 100.6 T4L250 T4L250
1 x 2000 2887 2887 44.3 E3N3200 In=3200 0.95 44.3 T25160 T3S250
2x2000| 6.25 | 2887 5774 42.6 E3N3200 In=3200 0.95 85.1 T4L250 T4L250
3 x 2000 2887 8661 81.9 E3H3200 In=3200 0.95 122.8 T4L250 T4V250
1x2500| 6.25 | 3608 3608 54.8 E4S4000 In=4000 1 54.8 T2H160 T4H250
1x3125]| 6.25 | 4510 4510 67.7 E6H5000 In=5000 1 67.7 T2H160 T4H250
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3.4 3awuTa n KoMmyTaumsa TpaHchopmMaTopoBs

3 3awmTa aneKTpnyeckoro oo6opynoBaHna

ABTOMaTUYECKMUIA BbiKNIOYaTeNnb «B» (aBTOMaTnyecknii Boikodatens pugepa)

Tun v HOMUHanNbHbI TOK aBTOMaTU4YECKOro Bbik/lovaTens dpupepa

400A | 630A 800 A 1250 A 1600 A 2000 A 2500 A 3200 A 4000 A
T5N400
T5N400
T5N400
T5N400 | T5N630
T5N400
T5N400 [ TSN630
T5N400 [ TSN630
T5N400 [ TSN630 S6N800
T5N400 | T5SN630 | S6N800/E1B800
T58400 | T5S630 | S6S800/E1N800 | S7S1250/E1N1250
T5H400 | T5H630 | S6L800/E2N1250 | S7L1250/E2N1250 [ S7L1600/E2N1600
T5N400 | T5N630 | S6N800/E1B800
T5S400 | T5S630 | S6S800/E1N800 | S7S1250/E1N1250 | S7S1600/E2N1600
T5H400 | T5H630 | S6L800/E2N1250 | S7L1250/E2N1250 | S7L1600/E2N1600 | E2N2000 | E3N2500
T5N400 | T5N630| S6N800/E1B800 | S7S1250/E1B1250
T5H400 | T5H400 | S6H800/E2N1250 | S7H1250/E2N1250 | S7H1600/E2N1600 [ E2N2000
T5L400 | T5L630 | S6L800/E3H1250 | S7L1250/E3H1250 | S7L1600/E3H1600 | E3H2000 | E3H2500 | E3H3200
T5N400 | T5SN630 | S6N800/E1B800 | S7S1250/E1B1250 | S7S1600/E2B1600
T5H400 | T5H630 | S6L800/E3H1250 | S7L1250/E3S1250 | S7L1600/E3S1600 | E3S2000 | E3S2500 | E3S3200
T5L400 | T5L630 | S6L800/E3H1250 | S7L1250/E3H1250 | S7L1600/E3H1600 | E3H2000 | E3H2500 | E3H3200 | E4H4000
T5N400 | TSN630 | S6N800/E1B800 | S7S1250/E1B1250 | S7S1600/E2B1600
T5H400 | T5H630 | S6L800/E3S1250 | S7L1250/E3S1250 | S7L1600/E3S1600 | E3S2000 | E3S2500 [ E3S3200 | E4S4000
T5L400 | T5L630 S8V2000/E2L1250 S8V2000/E2L1600 | E3L2000 | E3L2500 [ E6V3200 | E6V4000
T5S400 | T5S630 | S6S800/E1N800 | S7S1250/E1N1250 | S7S1600/E2N1600 | E2N2000
T5L400 | T5L630 | S6L800/E3H1250 | S7L1250/E3H1250 [ S7L1600/E3H1600 | E3H2000 | E3H2500 | E3H3200 | E4H4000
T5V400 | T5V630 E2L1250 E2L1600 E3L2000 | E3L2500 | E6V3200 | E6V4000
T5H400 | T5H630 | S6H800/E2N1250 | S7H1250/E2N1250 | S7H1600/E2N1600 | E2N2000 | E3N2500 | E3N3200
T5H400 | T5H630 | S6L800/E3S1250 | S7L1250/E3S1250 | S7L1600/E3S1600 | E3S2000 | E3S2500 [ E3S3200 | E4S4000
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3.4 3awmTa n KommyTaumsa TpaHcHopmMaTopoB

3 3awumTa 31eKTpUYeckoro ooopynoBaHusa

Ta6nuua 3: 3awmTa u KoMmmyTaumus TpaHcpopmaTtopos HanpsxkeHnem 440 B

TpaHchopmaTop ABTOMaTHU4ECKMIA BbIKNKOYATENb «A» (CTOPOHA HU3KOTO HAaNPSHXKEHUS)
S, ™ srog%uoﬁ WnHb | ngl\ln(glll’(g.ll-lll(/loﬂro AsToMmaTHeckuit Pacuenutens Wk |
06MoTKu |, b Ha wuHe |, BbIKNIOYaTENb ¢

[kBA % [A] [A] [kA] ABB SACE pasmep ycTaBka kAl [32A[63A] 125A [160A] 250A

1x63 4 83 83 2.1 T1B/T2N160 In=100 0.9/0.88 2.1 S250/S260

2 x 63 83 165 241 T1B/T2N160 In=100 0.9/0.88 441 S250/S260| T1B160

1x100 4 131 131 3.3 T1B/T2N160 In=160 0.85/0.88 3.3 S250/S260
2 x100 131 262 3.3 T1B/T2N160 In=160 0.85/0.88 6.5 T1B160

1x125 4 164 164 4.1 T3N/T4N250 In=250 0.9/0.7 4.1 3250/82601 T1 B160[
2x125 164 328 4.1 T3N/T4N250 In=250 0.9/0.7 8.1 T1B160 T3N250
1x160 4 210 210 5.2 T3N/T4N250 In=250 0.9 5.2 3250/82601 T1B160
2 x 160 210 420 5.2 T3N/T4N250 In=250 0.9 10.4 T1C160 T3N250
1 x200 4 262 262 6.5 T5N400 In=320 0.9 6.5 T1B160
2 x 200 262 525 6.5 T5N400 In=320 0.9 12.9 T1C160 T3N250
1 x 250 4 328 328 8.1 T5N400 In=400 0.9 8.1 T1B160 T3N250
2 x 250 328 656 8.1 T5N400 In=400 0.9 16.1 T1N160 T3N250
1x315 4 413 413 10.2 T5N630 In=630 0.7 10.2 T1C160 T3N250
2x315 413 827 101 T5N630 In=630 0.7 20.2 T1N160 T3N250
1 x400 4 525 525 12.9 T5N630 In=630 0.9 12.9 T1C160 T3N250
2 x 400 525 1050 12.8 T5N630 In=630 0.9 25.6 T2N160 T3S250
1 x500 4 656 656 16.1 S6N800 In=800 0.9 16.1 T1N160 T3N250
2 x 500 656 1312 15.9 S6N800 In=800 0.9 31.7 T2S160 T3S250
1 x630 827 827 20.2 S7S1250/E1B1250 In=1000 0.9 20.2 T1N160 T3N250
2 x 630 4 827 1653 19.8 S7S1250/E1B1250 In=1000 0.9 39.7 T2S160 T3S250
3 x 630 827 2480 38.9 S7S1250/E1B1250 In=1000 0.9 58.3 T2L160 T4H250
1 x 800 1050 1050 20.6 S7S1250/E1B1250 In=1250 0.9 20.6 T1N160 T3N250
2 x 800 5 1050 2099 201 S7S1250/E1B1250 In=1250 0.9 40.3 T25160 T4H250
3 x 800 1050 3149 39.5 S7S1250/E1B1250 In=1250 0.9 59.2 T2L160 T4H250
1 x 1000 1312 1312 25.6 S7S1600/E2B1600 In=1600 0.9 25.6 T2N160 T3S250
2 x 1000 5 1312 2624 24.9 S7S1600/E2B1600 In=1600 0.9 49.8 T2H160 T4H250
3 x 1000 1312 3936 48.6 S7H1600/E2N1600 In=1600 0.9 72.9 T2L160 T4L250
1 x 1250 1640 1640 31.7 E2B2000 In=2000 0.9 31.7 T2S160 T3S250
2 x 1250 5 1640 3280 30.8 E2B2000 In=2000 0.9 61.5 T2L160 T4H250
3 x 1250 1640 4921 59.6 E2N2000 In=2000 0.9 89.5 T4L250 T4L250
1 x 1600 2099 2099 32.5 E2N2500 In=2500 0.9 32.5 T2S160 T3S250
2x1600 | 6.25| 2099 4199 31.4 E2N2500 In=2500 0.9 62.9 T2L160 T4H250
3 x 1600 2099 6298 60.9 E2N2500 In=2500 0.9 91.4 T4L250 T4L250
1 x 2000 2624 2624 40.3 E3N3200 In=3200 0.9 40.3 T2S160 T4H250
2x2000| 6.25| 2624 5249 38.7 E3N3200 In=3200 0.9 77.4 S4L160 T4L250
3 x 2000 2624 7873 74.4 E3S3200 In=3200 0.9 111.7 T4V250 T4V250
1x2500| 6.25| 3280 3280 49.8 E4S4000 In=4000 0.9 49.8 T2H160 T4H250
1x3125| 6.25| 4100 4100 61.5 E6H5000 In=5000 0.9 61.5 T2L160 T4H250
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3.4 3awuTa n kommyTaumsa TpaHchopmaTopos

3 3awmTa aneKTpnyeckoro oo6opynoBaHna

ABTOMaTM4YecKuii BeiknloyaTenb «B» (aBToMmaTnueckui BeiknovyaTens pugepa)
Twun n HOMUHaNbHbIA TOK aBTOMaTU4YECKOro Bbikno4yatens ouaepa
400 A 630 A 800 A 1250 A 1600 A 2000 A 2500 A 3200 A 4000 A
T5N400
T5N400
T5N400 | T5N630
T5N400
T5N400 | T5N630
T5N400
T5S400| T5S630 S6S800
T5N400 | T5N630
T5S400| T5S630 | S6S800/E1B800 S7S1250/E1B1250
T5H400 | T5H630 | S6L800/E2N1250 | S7L1250/E2N1250 S7L1600/E2N1600 | E2N2000
T5N400| T5N630 | SEN800/E1B800
T5H400| T5H630 | S6S800/E1B800 S7H1250/E1B1250 | S7H1600/E2B1600
T5H400| T5H630 | S6L800/E2N1250 | S7L1250/E2N1250 S7L1600/E2N1600 | E2N2000 | E3N2500 | E3N3200 | E4S4000
T5N400| T5N630 | S6N800/E1B800
T5H400| T5H630 | S6L800/E2N1250 | S7H1250/E1N1250 | S7H1600/E2N1600 | E2N2000
T5L400 | T5L630 | S6L800/E3S1250 S7L1250/E3S51250 S7L1600/E3S1600 | E3S2000 | E3S2500 | E3S3200
T5S400| T5S630| S6S800/E1B800 S7S1250/E1B1250
T5H400| T5H630 | S6L800/E2N1250 | S7L1250/E2N1250 S7L1600/E2N1600 | E2N2000 | E3N2500
T5L400 | T5L630 S8V2000/E2L1250 S8V2000/E2L.1600 | E3H2000| E3H2500 | E3H3200 | E4H4000
T5S400| T5S630| S6S800/E1B800 S7S1250/E1B1250 | S7S1600/E2B1600
T5H400| T5H630 | S6L800/E2N1250 | S7L1250/E2N1250 S7L1600/E2N1600 | E2N2000 | E3N2500 | E3N3200 —
T5L400 | T5L630 S8V2000/E2L1250 S8V2000/E2L1600 | E3H2000 | E3H2500 | E3H3200 | E4H4000 §
T5H400| T5H630| S6S800/E1B800 S7H1250/E1N1250 | S7H1600/E2B1600 | E2B2000 S
T5L400 | T5L630 | S6L800/E3H1250 | S7L1250/E3H1250 S7L1600/E3H1600 | E3H2000 | E3H2500 | E3H3200 | E4H4000 | 3
T5V400 | T5V630 E6V3200 E6V4000 g
T5H400| T5H630| S6L800/E2N1250 | S7H1250/E1N1250 | S7H1600/E2N1600 | E2N2000 | E3N2500 8
T5H400| T5H630 | S6L800/E2N1250 | S7L1250/E2N1250 S7L1600/E2N1600 | E2N2000 | E3N2500 | E3N3200 2]
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3.4 3awmTa n KommyTaumsa TpaHcHopmMaTopoB

3 3awumTa 31eKTpUYeckoro ooopynoBaHna

Ta6nuua 4: 3awmra u koMmyTauua TpaHchopmaTopoB HanpsxeHuem 690 B

TpaHcdopmatop AgsTOMaTnyecKui BbiKI0YaTeNb «A» (CTOPOHA HU3KOIO HANPSXKEHUS)
kBA]l | % A A [KA] ABB SACE pasmep ycTaska [kA] 32A |63A|125A[160A
1x63 | , 53 53 1.3 T1B/T2N160 In=63 0.9/0.88 1.3 T1B160
2x63 53 105 1.3 T1B/T2N160 In=63 0.9/0.88 2.6 T1B160
1x100 | , 84 84 2.1 T1B/T2N160 In=100 | 0.9/0.92 2.1 T1B160
2x100 84 167 2.1 T1B/T2N160 In=100 | 0.9/0.92 4.2 T1N160
1x125 | 105 105 26 T1B/T2N160 In=160 | 0.9/0.72 2.6 T1B160 |
2x125 105 209 26 T1B/T2N160 In=160 | 0.9/0.72 5.2 TIN160
1x160 | 134 134 33 T1C/T2N160 In=160 | 0.9/0.88 3.3 T1C160 |
2x160 134 268 33 T1C/T2N160 In=160 | 0.9/0.88 6.6 T2S160
1x200 | , 167 167 4.2 T3N250/T4N250 In=250 0.9/0.8 4.2 T1N160
2 x200 167 335 4.1 T3N250/T4N250 In=250 0.9/0.8 8.3 T2L160
1x250 | 209 209 5.2 T35250/T4N250 In=250 0.9 5.2 T1N160
2 x 250 209 418 5.1 T3S250/T4N250 In=250 0.9 10.3 T4N250
1x315 | 264 264 6.5 T4N320 In=320 0.9 6.5 T2S160
2x315 264 527 6.5 T4N320 In=320 0.9 12.9 T4N250
1x400 | 335 335 8.3 T5N400 In=400 0.9 8.3 T2L160
2 x 400 335 669 8.2 T5N400 In=400 0.9 16.3 T4N250
1x500 | , 418 418 10.3 T5N630 In=630 0.7 10.3 T4N250
2 x 500 418 837 10.1 T5N630 In=630 0.7 20.2 T4S250
1 x 630 527 527 12.9 T5N630 In=630 0.9 12.9 T4N250
2x630 | 4 527 1054 12.6 T5N630 In=630 0.9 25.3 T4H250
3 x630 527 1581 24.8 T55630 In=630 0.9 37.2 T4H250
1 x 800 669 669 13.1 S6N800 In=800 0.9 13.1 T4N250
2x800 | 5 669 1339 12.8 S6N800 In=800 0.9 25.7 T4H250
3 x 800 669 2008 25.2 S6L800 In=800 0.9 37.7 T4H250
1 x 1000 837 837 16.3 S7S1250/E1B1250 In=1000 0.9 16.3 T4N250
2x1000| 5 837 1673 15.9 S7S1250/E1B1250 In=1000 0.9 31.8 T4H250
3 x 1000 837 2510 31.0 S7L1250/E1B1250 In=1000 0.9 46.5 T4L250
1 x 1250 1046 1046 20.2 S7H1250/E1B1250 In=1250 0.9 20.2 T4S250
2x1250| 5 1046 2092 19.6 S7S1250/E1B1250 In=1250 0.9 39.2 T4H250
3x1250 1046 3138 38.0 E2B1250 In=1600 0.7 57.1 T4L250
1 x 1600 1339 1339 20.7 E2B1600 In=1600 0.9 20.7 T4S250
2x1600| 6.25 | 1339 2678 20.1 E2B1600 In=1600 0.9 40.1 T4L250
3 x 1600 1339 4016 38.9 E2B1600 In=1600 0.9 58.3 T4L250
1 x 2000 1673 1673 25.7 E2B2000 In=2000 0.9 25.7 T4H250
2x2000| 6.25 [ 1673 3347 24.7 E2B2000 In=2000 0.9 49.3 T4L250
3 x 2000 1673 5020 475 E2B2000 In=2000 0.9 71.2 T4V250
1x2500| 6.25 | 2092 2092 31.8 E3N2500 In=2500 0.9 31.8 T4H250
1x3125] 6.25 | 2615 2615 39.2 E3N3200 In=3200 0.9 39.2 T4H250
142 YyebHoe nocobure No 91ekTPOoyCcTaHOBKaAM

ADVLOC0204MANO6BRU



3.4 3awuTa n KoMmyTaumsa TpaHchopmMaTopoBs

3 3awmTa anekTpnyeckoro oo6opynoBaHna

ABTOMaTHMYECKUI BbikJlloYaTesb «B» (aBTOMaTU4eckui BoikloyarTens puaepa)
Tvn n HOMUHaNbHbIA TOK aBTOMaTM4YECKOro Bbiknioyatens duaepa

250A | 400A | 630A 800 A 1250 A 1600 A 2000 A 2500 A 3200 A 4000 A
T4N250
T4N250
T4N250| T5N400
T4N250
T4AN250| T5N400
T4AN250
T4S250| T5S400| T5S630
T4AN250| T5N400
T4H250| T5H400| T5H630
T4H250| T5H400| T5H630 E2B1600
T4AN250| T5N400
T4H250| T5H400| T5H630 S6L.800
T4H250| T5H400| T5H630 E2B1600
T4N250| T5N400| T5N630
T4H250| T5H400| T5H630| S7L1250/E1B800 | S7L1250/E1B1250
T4L.250| T5L400 | T5L630 S8V2000/E2N1250 S8V2000/E2N1600 | E2N2000
T4S250| T5S400 | T5S630| S6S800/E1B800 [
T4H250| T5H400| T5H630 S8H2000/E2B1250 S8H2000/E2B1600
T4L250| T5L400| T5L630 E3N2500
T4S250| T5S400 | T5S630| S6S800/E1B800 [
T4L250| T5L400 | T5L630 S8V2000/E2B1250 S8V2000/E2B1600 | E2B2000 —
T4L250| T5L400 | T5L630 E3N2500 E3N3200 §
T4H250| T5H400| T5H630| S6L800/E1B800 [ S7L1250/E1B1250 IS
T4L250| T5L400| T5L630 S8V2000/E2N1250 S8V2000/E2N1600 | E2N2000 | E3N2500 §
T4V250| T5V400 | T5V630 E2L1250 E2L.1600 E3S2000 | E3S2500| E3S3200| E4S4000| 5
T4H250| T5H400| T5H630 S7L1250/E18800[ S7L1250/E1B1250 | S7L1600/E2B1600 8
T4H250| T5H400| T5H630 S8H2000/E2B1250 S8H2000/E2B1600 | E2B2000 «

YyebHoe nocobune no anNeKTpoycTaHOBKaM
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3.4 3awmTa n KommyTaumsa TpaHcHopmMaTopoB

3 3awumTa 31eKTpUYeckoro ooopynoBaHna

NMPUMEYAHUE

TabnmLbl OTHOCATCS K BbILLEYNOMSIHYTLIM YCI0BMAM; MHdOpMaums ans Bbibopa aBTo-
MaTUYeCKMX BbIKNtoYaTenemn onpeaenseTca 0XmaaemMsiM TOKOM KOPOTKOMO 3aMbIKaHUS.
[lnsi npaBunbHOro BeIGOPA Tak Xe HeoOX0AMMO Y4eCTb Takme GakTopbl Kak CeNneKkTvB-
HOCTb, AyO6NMPOBaHHas 3aLmTa, pelleHne 06 MCNoNb30BaHNN TOKOOrPaHNYMBAIOLLLX
BbIKSIlOYaTenen n T.4. Takum 06pa3omM TEXHUYECKMIA NePCOHAN LOMKEH OCYLLECTBAATL
JeTanbHyI0 NPOBEPKY.

Tak e Heobx04MMO 3aMETUTb, YTO TOKM KOPOTKOr0 3amMblkaHWsi ONpeaeNieHbl ¢ 1c-
NONb30BaHMEM TMMOTE3bI O TOM, 4TO MOLLHOCTb nuTaioLlen cetn 750 MBA, 6e3 npu-
HATWUS B paCYeT NOSIHOr0 CONPOTUBIEHNS LUMH UKW COEOMHEHWI [,O aBTOMATMHECKOr0
BbIK/IO4YATENS.

Mpumep:

Mpeanonoxum Heobxoammo BuibpaTh aBTomMaTuyeckne Boikaoyatenu A1/A2/A3 Ha
CTOPOHE HM3KOrO HanpsixeHust ans Tpex TpaHcdopmatopos 20/0,4 kB, MOLHOCTBIO
630 kBA ¢ U% = 4% 1 aBTOMaTMYECKME BbIKITIOUATENM OTX0AAWMX duaepos B1/B2/B3
Ha Tok 63-400-800 A:

. % |

| |
i i

63A 400A 800A

A3

B3

i
e

13 Tabnuupl 2, U3 CTPOKM oTHOCALLENCS K TpaHchopmaTopam 3 x 630 KBA, nonyyaem:

YuebHoe nocobume no aneKkTpoycTaHOBKaM
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3.4 3awuTa n KoMmyTaumsa TpaHchopmMaTopoBs

3 3awmTa anekTpnyeckoro oo6opynoBaHna

ABTOMaTH4YeECKME BbIK/IIO4YaTE M YPOBHS A (HM3Kasi CTOpoHa TpaHc¢hOopMaTopoB)

* HoMMHaNbHbIN TOK BTOPMYHOM 00MOTKM |, (909 A) - TOK, NpoTeKaloLLmMiA Yepes aBTo-
MaTu4eckue BbIKIIloYaTeNnn TpaHchopmMaTopa;

¢ LLInHHasa cbopka Iy, (2727 A) — MakcManbHbIN TOK, KOTOPbIA MOXET BblaBaTb TPaHC-
dopmarop;

» Gupep TpaHchopmaTopa Iy (42,8 KA) — 3HaueHMe Toka KOPOTKOrO 3amblKaHWs Ans
BbIOOpa OTK/OYAOLWEN CNOCOOHOCTM KaXA0ro aBTOMATUYECKOr0 BbIK/TIO4aTENS
TpaHchopmaTopa;

¢ 5751250 nnm E1N1250 - BapuaHT BbIOOpA aBTOMATUYECKOT 0 BbIK/IIOYATENS TPAHC-
dbopmaropa;

¢ |n (1000 A) - HOMVHaNbHLIN TOK aBTOMATMHECKOrO BbIK/IIOYaTENs TpaHchopmaropa
(9neKTPOHHLIN pacuenuTens BbibupaeTcs noTpebutenem);

¢ Yctaeka (0,95) nokasblBaET 3HAYEHNE HACTPOMKM DYHKLMM L 3NEKTPOHHOIO pacue-
nuTens.

ABTOMaTMYECKME BbiKNoYaTenmn ypoeHs B (oTxoaswme dpuaepsbi)

® LLInHbl I (64,2 KA) — TOK KOPOTKOr0 3amMblKaH1s, CO34aBaEMbI BCEMU TPEMS TPAHC-
dopmaropamu;

e 1na duaepa 63 A, BbiOvpaiiTe aBToMaTUYECKUiA Bbikntoyatenb B1 Tmax T2H160;

* nnist duaepa 400 A, BoibupaiiTe aBTOMATUYECKMIA BbikToyaTenb B2 Tmax T5SH400;

e 1na duaepa 800 A, BbibMpaiiTe aBTOMaTUYECKMIA BbiKNtoYaTenb B3 Isomax S6L800
nnm E2N1250.

ChenaHHbli BbIGOP He NPYHUMAET B pacHeT CeNeKTUBHOCTb, AYOAMPOBAHHYIO 3aLLMTY.
[ns NpaBULHOrO BbIGOPA CMOTPUTE COOTBETCTBYIOLLLYIO [NaBYy.

YyebHoe nocobune no anNeKTpoycTaHOBKaM 145
ADVLOC0204MANO6BRU




4 YnyyweHue KoadpPuumneHTa MOLLHOCTH

4.1 OCHOBHbIE NMOJIOXEeHUS

Ua

146

B uensix nepemMeHHOro Toka noTpebnseMblil TOK MOXET ObiTb NPeACTaBNEH ABYMS

COCTaBNSIOLLMMN:

- aKTMBHasl cocTaensowas Ig, coenagaowas no dase ¢ HanpsHXeHWeM nNuTaHus,
HaNPSIMYyI0 CBA3aHHAsA C NOTPEBNEHNEM SHEPT U (M CNEAOBATENBHO C YACTbIO ANEK-
TPUYECKOW 3HEPTMN NpeobpasyeMoii B SHEPTUIO Pa3HbIX TUMOB: MEXaHUYECKYIO,
TENOBYIO, 3HEPTUIO CBETA);

- peakTuBHasa COCTaBIAOLLAN |, COABMHYTAS HA NMPAMOW Yrosl OTHOCUTENIbHO Hanps-
XEHWSI, CBA3aHHas C Npeobpa30BaHNE SHEPTUM B 3NEKTPUYECKOE Y MAarHUTHOE
none. bes aTol cocTaBnsIoLLEN HE MOXET ObITb MOTOKA SHEPIUN HI B CEPAEUHMKE
TpaHcdopmaTopa, HY B BO34YLLUHOM 3a30pe ABUraTess.

Hambonee 4acTo npu akTBHO-NHAYKTUBHOWM Harpy3ke 0OLLIA TOK OTCTAET OT aKTUBHOWM

cocTaensioLLei Ig.

B anekTpoycTaHoBKax He0OX0AMMO reHepnpoBaTh U NepeaaBaTb OTIMYHYIO OT aKTUB-

HOM MOLHOCTY P, onpeaeneHHyio peakT1BHY0 MOLLHOCTbL Q, KoTopasi Heobxoayma

LS5 Npeobpa30BaHMs 3NEKTPUHECKON SHEPTIM, HO HE UCNONB3YETCs NOTPebuTenem.

KomnnekcHasi cymma reHepmpyemoii 1 nepeaaBaeMoit MOLHOCTU 06pa3yeT NoHy

MOLLHOCTb S.

KoadduumeHT MOLLLHOCTM (COS)) ONpeaenseTcs kak COOTHOLLEHWE aKTUBHON COCTaB-
nsowwen Ig k obwemy 3HaueHmto Toka |; ¢ 370 $Ha30BbI yron Mexay HanpsxeHwem U
1 TOKOM |
970 faeT:

I
cosg =|—R =

OTHOLLEHWME PEaKTUBHON MOLLHOCTY K aKTUBHON AaeT:

Q
tgp=— (2
gp=> @
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4.1 General aspects

4 Yny4yweHune KoadpdPuvumneHta MOLWHOCTHU

Ta6nuua 1 nokasbiBaeT HECKOJIbKO TUNOBbIX K03¢GPULMEHTOB MOLLHOCTH:

Ta6nuua 1: Tunoeble KO3PHULUEHTbI MOLLHOCTH

Harpyska KoaddpuumeHt MowHocTn COOTHOLIEHME MOLLHOCTEN
cosQ tang
TpaHchopmaTop (He HarpyXeHHbIi) 0.1+0.15 9.9+6.6
JBuraTens (Npu NONHONM Harpy3ke) 0.7+0.85 1.0+0.62
IBurartenb (6e3 Harpysku) 0.15 6.6
06opynoBaHune MeTannoobpaboTku:
- Iyrosasi cBapka 0.35+0.6 2.7+1.3
- KOMNEHCUPOBAHHAA OyroBasi CBapka 0.7+0.8 1.0+0.75
- CBapKa CONPOTUBIIEHNEM 0.4+0.6 2.3+1.3
- OyroBas NnaBuabHas neyvb 0.75+0.9 0.9+0.5
JIIOMUHKCLEHTHAA naMna
- KOMNEHCUPOBAHHAsA 0.9 0.5
- HE KOMMEHCMPOBaHHAs! 0.4+0.6 2.3+1.3
PtyTHas rasopaspsgHas namna 0.5 1.7
Hatpueas razopaspsaHas namna 0.65+0.75 1.2+0.9
Beinpamurens 0.6+0.95 1.3+0.3
MprBOA NOCTOSHHOIO TOKA 0.4+0.75 2.3+0.9
MpuBOA, NEPEMEHHOr0 TOKa 0.95+0.97 0.33+0.25
AKTMBHAs Harpy3ka 1 0

YnyudieHne KoapPuLMEHTA MOLLHOCTM — 3TO AENCTBUS, NOBLILLAOLLME KOIDDULNEHT

MOLLHOCTU B ONpeaeneHHbIX y4acTkax SHeprocUCcTeMbI NyTeM NOKaNbHOr0 CHabXeHns

HEeOBX0AMMON PEaKTUBHON MOLLHOCTbIO TakM 06pa3oM, 4ToObl COKPATUTL 3HAYEHNS

TOKa ONs 9KBMBANEHTHOM NOTPEOASIEMOI MOLLHOCTY U BNOCNEACTBUM NMOHOW MOLLL-

HOCTW, MOCTYNAIOLLEN 13 BbILLECTOSLLEN CUCTEMBI. Taknum 00pa3oM, MMHUM 1 NUTal0-

LUWIA reHepaTop MOryT ObITb M3rOTOBNEHbLI ANs 60nee HU3KOro 3HAYEeHUS MOLLHOCTM,

Tpebyemoit Harpy3Koia.

Kak nokasaHo Ha puc. 11 puc. 2 noBbllLEHNE KOIPDULMEHTA MOLLHOCTW HArpy3Ku:

- YMEHbLIAET OTHOCUTENBHOE NafieHNe HANPSXEHNS Ur, Ha eAVHULY NepeaaBaeMon
aKTVBHOW MOLLIHOCTH;

- YBENMYMBAET NOANEXALLYIO Nepeaaye akTUBHYIO MOLLIHOCTb M YMEHbLUIAET NOTepU Npu
TEX Xe napameTpax CUCTEMbI.
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4.1 OCHOBHBbIE MOJIOXEHUS

4 YnyyweHue KoadpPuumneHTa MOLLHOCTH

PI/ICVHOK 1: OTHOCUTENbHOE nageHune HanpsXxeHus

MapeHne HanPsKeHNs Ha eanHULY nepesaBaeMoi akTUBHOM MOLLLHOCTU

10
-
— ]
—] MonepeyHoe ceveHne kabens| | é;)
\\\\\\‘ 4 q;)
\\ \\\\ \\ aI'S
\ '\\ \\ §
\\\'\ \\\\\ o
—_— \\\

1

0.50 /

KoadpPpuuMeHT MOLLHOCTU HarpysKku

PucyHok 2: NepepaBaemas akTUBHasi MOLLHOCTb

AKTMBHas MOLLHOCTb NOBbLILLAETCS NPY TEX Xe NapaMeTpax CUCTEMbI

1000

—=-04
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| |
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MoBbllLEeHWE aKTUBHOMN MOLLHOCTU B %
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0.80

0.90
YnyylweHHbIn KO3OPUUMEHT MOLLHOCTMU

1.00
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4.1 OCHOBHbIE MOJSIOXEeHUs

4 YnyqyweHue KoaddPvumneHta MOLWHOCTH

PacnpepaenuTenbHas cucTemMa 0TBETCTBEHHA 3a NPOM3BOACTBO M Nepeaady peakTUBHOM
MOLLHOCTW, TpebyeMoii 3HeProcucTeMomn NoTpeduTens, u, Kak CNeacTene, 3T0 UMEET
cnepfyloLme HelOCTaTKU:

- 3aBbILLUEHHbIE Pa3Mepbl MPOBOAHMKOB 1 9N1EMEHTOB NIMHWIA Nepeaay;

- 60/IbLLUVE NOTEPU MOLLHOCTM M CKaYKM HANpsixxeHsi B 000pYA0BAHNN W IHUN.
Mono6Hble HEAOCTATKM TaK Xe NPUCYTCTBYIOT M B pacnpeaennTesbHbX CUcTeMax Ko-
HeyHoro notpebutens. KoaddUUMEHT MOLLHOCTU SBASIETCS OTIMYHBIM NOKa3aTesiem
[106aBOYHOIN CTOMMOCTY M UCMONb3YETCS NPOAABLOM [N ONpPefeneHns CTOUMOCTH
3HEPruM Ans KOHeYHOro noTpebuTens.

B naeane cosd AomkeH ObiTb HEMHOrO BbiLLE, YEM YCTAHOB/IEHHBIV 3TANOH U TakKUM
06pa3oM MOXHO 13bexaTtb BbinnaTbl 3aKOHHbIX WTPadoB, 6e3 pucka YTo cosd OyaeT
6/IM30K K eAMHILE, NPV TOM, YTO NPY Marbix Harpy3kax yCTPOWCTBO KOPPEKLIMM KO3 -
duLyeHTa MOLLHOCTY He CAeNaeT ero onepexaioLym.

MpopaaseL, 06bIYHO HE NO3BONSET NOCTABNATb PEAKTUBHYIO MOLLHOCTb B CETb W OAHOA
13 MPUYUH SBNSIETCS HEOXMAAHHOE NPEBLILLEHNE HAMPSXEHUS.

B chy4yae C CMHycomnaanbHbIMK NpoL.eCcCamMun, peakTnBHaa MOLLHOCTb, KOTOpasa A0JKHaA

NPONTN OT OJHOI0 KOAPDMLMEHTA MOLLHOCTU COS(1 K KOIDPULMEHTY MOLLHOCTI COSho,
BbIYUCNSETCS CrefyioLlei GopMynoi:

Q, =Q,- Q =P-(tang, - tang,) )

roe:

P — aKTMBHAs MOLLIHOCTb;

Q1, b1 — peakTMBHAs MOLLHOCTb 1 ¢ha30BbIV CABMI A0 KOMMEHCATOPA PeakTUBHON
MOLLIHOCTW;

Qo, 92 — peakTUBHag MOLLHOCTb 1 $Ha30BhbIN CABUI NOC/E KOMMIEHcaTopa
PEeaKTUBHOM MOLLIHOCTH;

Qc — peakTUBHAA MOLLHOCTb KOMNEHCATOPA.

P Q.

So

Q. P Q S

YCcTpOMNCTBO KOMMNEHcauum
peaKkTMBHOM MOLLLHOCTHU
(reHepaTop peakTUBHOM
MOLLHOCTHU)

1
T

Aevrarenb

YyebHoe nocobure no anekTpoycTaHoBKam
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4.1 OCHOBHBbIE MOJIOXEHUS

4 YnyyweHue KoadpPuumneHTa MOLLHOCTH

Tabnmua 2 noka3biBaeT 3HAYEHNS COOTHOLLEHUS

Q.
K. = ? =tgp, - tgy, (4)

NS Pa3HbIX 3HAYEHN KOIPDULMEHTA MOLLHOCTM 0 W NOCNE KOPPEKLIMK.

Ta6nuua 2: KoadppuumeHT Kc
K¢ COS(Q2

cosp; 0.80 0.85 0.90 091 092 093 094 095 0.96 097 098 099 1

0.60 0.583 0.714 0.849 0.878 0.907 0.938 0.970 1.005 1.042 1.083 1.130 1.191 1.333

0.61 0.549 0.679 0.815 0.843 0.873 0.904 0.936 0.970 1.007 1.048 1.096 1.157 1.299

0.62 0.515 0.646 0.781 0.810 0.839 0.870 0.903 0.937 0.974 1.015 1.062 1.123 1.265

0.63 0.483 0.613 0.748 0.777 0.807 0.837 0.870 0.904 0.941 0.982 1.030 1.090 1.233

0.64 0.451 0.581 0.716 0.745 0.775 0.805 0.838 0.872 0.909 0.950 0.998 1.058 1.201

0.65 0.419 0.549 0.685 0.714 0.743 0.774 0.806 0.840 0.877 0.919 0.966 1.027 1.169

0.66 0.388 0.519 0.654 0.683 0.712 0.743 0.775 0.810 0.847 0.888 0.935 0.996 1.138
0.67 0.358 0.488 0.624 0.652 0.682 0.713 0.745 0.779 0.816 0.857 0.905 0.966 1.108
0.68 0.328 0.459 0.594 0.623 0.652 0.683 0.715 0.750 0.787 0.828 0.875 0.936 1.078
0.69 0.299 0.429 0.565 0.593 0.623 0.654 0.686 0.720 0.757 0.798 0.846 0.907 1.049
0.70 0.270 0.400 0.536 0.565 0.594 0.625 0.657 0.692 0.729 0.770 0.817 0.878 1.020
0.71 0.242 0.372 0.508 0.536 0.566 0.597 0.629 0.663 0.700 0.741 0.789 0.849 0.992
0.72 0.214 0.344 0.480 0.508 0.538 0.569 0.601 0.635 0.672 0.713 0.761 0.821 0.964
0.73 0.186 0.316 0.452 0.481 0.510 0.541 0.573 0.608 0.645 0.686 0.733 0.794 0.936
0.74 0.159 0.289 0.425 0.453 0.483 0.514 0.546 0.580 0.617 0.658 0.706 0.766 0.909
0.75 0.132 0.262 0.398 0.426 0.456 0.487 0.519 0.553 0.590 0.631 0.679 0.739 0.882
0.76 0.105 0.235 0.371 0.400 0.429 0.460 0.492 0.526 0.563 0.605 0.652 0.713 0.855
0.77 0.079 0.209 0.344 0.373 0.403 0.433 0.466 0.500 0.537 0.578 0.626 0.686 0.829
0.78 0.052 0.183 0.318 0.347 0.376 0.407 0.439 0.474 0.511 0.552 0.599 0.660 0.802
0.79 0.026 0.156 0.292 0.320 0.350 0.381 0.413 0.447 0.484 0.525 0.573 0.634 0.776

0.80 0.130 0.266 0.294 0.324 0.355 0.387 0.421 0.458 0.499 0.547 0.608 0.750
0.81 0.104 0.240 0.268 0.298 0.329 0.361 0.395 0.432 0.473 0.521 0.581 0.724
0.82 0.078 0.214 0.242 0.272 0.303 0.335 0.369 0.406 0.447 0.495 0.556 0.698
0.83 0.052 0.188 0.216 0.246 0.277 0.309 0.343 0.380 0.421 0.469 0.530 0.672
0.84 0.026 0.162 0.190 0.220 0.251 0.283 0.317 0.354 0.395 0.443 0.503 0.646
0.85 0.135 0.164 0.194 0.225 0.257 0.291 0.328 0.369 0.417 0.477 0.620
0.86 0.109 0.138 0.167 0.198 0.230 0.265 0.302 0.343 0.390 0.451 0.593
0.87 0.082 0.111 0.141 0.172 0.204 0.238 0.275 0.316 0.364 0.424 0.567
0.88 0.055 0.084 0.114 0.145 0.177 0.211 0.248 0.289 0.337 0.397 0.540
0.89 0.028 0.057 0.086 0.117 0.149 0.184 0.221 0.262 0.309 0.370 0.512
0.90 0.029 0.058 0.089 0.121 0.156 0.193 0.234 0.281 0.342 0.484
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4.1 OCHOBHbIE NOJSIOXEHUSA

4 YnyqyweHue KoaddPvumneHta MOLWHOCTHU

Mpumep

MpencTaBuM, YTO HAM HEOOXOAUMO N3MEHUTb KOIDPULIMEHT MOLLHOCTK TpexdasHOM
cuctemsl (U, =400 B), koTopast nornoLuaet cpeaHtoto mowHocTb 300 kBT, 01 0,8 10 0,93.
B tabnuue 2 Ha nepeceyeHnr cTonbua, COOTBETCTBYIOLLErO KOHEYHOMY KOIDPULMEHTY
mowyHoct (0,93), 1 CTPOKKM, COOTBETCTBYIOLLEN MCXOAHOMY KOIPDULIMEHTY MOLLHOCTM
(0,8), MoxHO Hamt 3HayveHmne K, (0,335). PeakTBHash MOLLHOCTb, KOTOPYIO OOJIKEH
rEHepPUPOBaTb KOMNEHCATOP, HAXOAUM Kak:

Q.= K,- P=0.355-300 = 106.5 kBAp

N3-3a adpdekTa komneHcaLmm peakTMBHOM MOLLHOCTU NOTPEONSEMbI TOK CHUXAETCS
¢ 540 A 0o 460 A (npnbnmanTenbHo Ha 15%).

XapakTepucTUKN KOHAEHCATOPHbIX OaTapei,
MCNonb3yeMbiX ANs KOppeKunn KoapPuLumeHTa MOLWHOCTH

Hanbonee 3KOHOMMYHLIM CPEACTBOM NOBbLILEHNS KO3hdUUMEHTA MOLLHOCTH, B 0CO-

OEHHOCTM NS yXe AeNCTBYIOLWMX YCTAHOBOK, ABASOTCS KOHAEHCATOPbI.

KoHpeHcaTopbl 061a4al0T CneayowyMmn NperMyLLeCTBAMU:

- HM3Kas CTOMMOCTb MO CPABHEHWUIO C CUHXPOHHbLIMW KOMMEHCaTopaMu U CUNOBLIMU
3NEKTPOHHLIMU NPeobpasoBaTensMu;

- NPOCTOTA YCTAHOBKN U MOHTaXa,;

- cokpaLaet notepu (meHee yem 0,5BT/KBAp B CETSX HABKOTO HANPSIXXEHUS);

- BO3MOXHOCTb UCMO/Ib30BAHUS B LUMPOKOM AMana30oHe MOLLHOCTEN MU NPY PasinyHbIX
Harpyskax, Mcnonb3ys KOMOMHALMM NapannesbHbiX 9NEMEHTOB, C OTHOCUTENBHO
Masnoin MOLLHOCTbIO KaXaoro.

K HepgocTaTkaM OTHOCUTCS! YYBCTBUTENBHOCTD K MEPEHanPsKEHNSIM U K MPUCYTCTBUIO
HeNIMHENHBIX HArpy3o0K.

CnenytoLye cTaHaapTbl MPUMEHSIIOTCS K KOHAEHCATopaMm A1t KoppeKLumm koadduum-
€HTa MOLLHOCTH:

- ctaHpapt IEC 60831-1 «LLlyHTOBbIE CAMOBOCCTaHABINBAIOLLNECS CUTOBbIE KOHIEH-
caropsl 419 ceTeli NepemMeHHoro Toka, MMelLme HOMUHaIbHOE HanpsixeHne Lo
v Bkmoyas 1000 B - Yactb 1: OCHOBHbIE XapakTepUCTUKK, UCTIbITAHUS Y HOMUHA-
Jibl — TpeboBaHMs 6€30NacHOCTY — VIHCTPYKLMS 10 MOHTaXY M 9KCITyaraumm»;

- ctangapt |IEC 60931-1 «LLlyHTOBbIE HE CAMOBOCCTAHAB/INBAIOLLMNECS CUTOBBIE KOH-
JAeHcaTopbl A1 ceTeli NeEPEMEHHOro Toka, UMEKLUME HOMUHATIbHOE HAMPSIXEHne
40 v Bkaodast 1000 B — Yactb 1: OCHOBHbIE XapakTepUCTVKN, UCTIbITAHNS M HOMUHA-
Jibl — TpeboBaHws 6e30nacHOCTN — VIHCTPYKLMSI O MOHTAXY M SKCriyaTaLmm».

YuyebHoe nocobune no aneKTpoycTaHOBKaM 151
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4.1 General aspects

4 YnyyweHue KoapPuumneHTa MOLLHOCTH

XapakTepucTuky KOHAEHcaTopa, ykasaHHble Ha Tabnnyke:

® HOMUWHaNbHOE HanpsixeHne Uy, KOTOPOEe J0MKEH BblAEPXMBATL KOHAEHCATOP;

® HOMMHanbHas YactoTa f, (06bIYHO paBHa HaCTOTE CETH);

® HOMUHANbHAsA MOLWHOCTb Qg, 06bIYHO BbipaxeHa B KBAp (peakTvBHas MOLLHOCTb
KOHZeHcaTopa).

Mcxooa u3 aTux JaHHLIX BOSMOXHO BbIYUCIIUTL XapakTEPUCTUKM KOHAeHcaTopa, uc-
nonb3ya crnegytolime opmynel (5):

OnHOdazHoe TpexdasHoe TpexdasHoe
coenmHeHne CcoeaVHeHne COeAMHEHME NO cxeme
no cxeme «3Be3fa» «TPEYroJIbHNK»
__Q co_Q o Q
EmkocTb KOHAeHcaTopa 2nf,- Urz onf.- Urz 2nf - Ur2’3
HomuHasbHbIV TOK 8/1EMEHTOB l,=2nf -C-U, l.=2mf - C.Ur/\/§ l.=2nf -C-U,
JInHelHbIN TOK =1l =1, l = |rc"/§

B TpexdasHbix cuctemax Ans To Xe peakTUBHOW MOLLHOCTU COeLMHEHUNE MO CXeMe
«3Be30a» TpebyeT B TPy pa3a 60Mblle eMKOCTU, HO TOKU U HANPSXXEHWUS EAUHUYHOrO
KOHAEHCaTopa MEeHbLLE, YeM NPU COEUHEHWN MO CXEME «TPEYTONbHUK».
KoHaeHcaTopbl 06bI4HO MOAKI0HAIOTCS K CETW BMECTE C PaspsiaHbiM Pe3UCTOPOM, CO-
MPOTUBH/EHWE KOTOPOT0 BLIYMUCNIAIOT TakKMM 06pa3oMm, HTOObI OCTATOHHOE HANMPSXKEHNE
COKpALLANoCh Ha BbIBOAAX A0 75 B 3a 3 MUHYThI, kak OnpeaeneHo COOTBETCTBYIOLLUM
CTaHOAPTOM.

4.2 MeToabl KOppeKkuun kKoappuumneHTa

152

MOLLHOCTU

EAvHMYHBIN KOppeKTop KoadPpuLmeHTa MOLHOCTHU

EOVMHWYHBIA N MHOVBUAYANIbHLIA KOPPEKTOP KO3pduMLUMeHTa MOLLHOCTA OCYLLECT-
BNISIETCS MYTEM NPUCOEANHEHNSI KOHOEHCATOPA HYXXHON EMKOCTU HEMNOCPEACTBEHHO K
BbIBOAAM YCTPOICTBA, NOTPEOASIOLLErO PEAKTVBHYIO MOLLHOCTb.

YcTaHoBKa NpocTa 1 3KOHOMMUYHA: KOHAEHCATOPbL! U HAarpy3ka MOryT UCMOb30BaTh
OJHY U Ty Xe 3almTy OT KOPOTKOr0 3amblKaHUS 1 Neperpyskn 1 NoLKIIHaATCS U
OTKNI0YaIOTCS OQHOBPEMEHHO.

PerynmposaHus cos¢ ABnSeTcs NOCTOSHHOW M aBTOMATUYECKON C BbIrO40M He TOJIbKO
ANs 9HeprocHabXaloLLer opraHn3aummn, Ho U AN BHYTPEHHEN pacnpenenmTensHon
CUCTEMbI NOTPEOUTENS B LLENTOM.

9TOT TMN KOpPEKTOpa KO3 dULMEHTA MOLLIHOCTM PEKOMEHAYETCA B Cy4asx 601bLIOro
KONMYecTBa NOTPebUTENen ¢ NOCTOSHHLIM KOIPPUUMEHTOM MOLLHOCTM Harpy3ku v
ANMTENbHBIM BpEMeHeM paboThl.

NHOvBMOyanbHbIN KOPPEKTOP KOSPHULIMEHTA MOLLHOCTU NPUMEHSIETCS B ABUraTeNsax u
NIOMUHUCLEHTHbIX Namnax. EQMHUYHbIE KOHAEHCATOPbI MK MANIEHBKNE OCBETUTENBHLIE
KOHLEHCATOPbl COeIMHEHbl HEMOCPELCTBEHHO C HArpy3kamu.

YuebHoe nocobune no aneKkTpoycTaHOBKaAM
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4.2 MeTtoabl Koppekunn KoadduumeHTa MOLLHOCTU

4 Yny4yweHune KoadpdPuvumneHta MOLWHOCTHU

WnpueupyanbHble KOPPeKTOPbl KO3 PULMEeHTa MOLLHOCTU ANS ABUraTenen

Cne,uyroume CXEMbl MOKa3bIBAOT TUMOBbIE CXEMbl COEANHEHUA.

MyckaTtenb MyckaTtenb

B

\C@/ AT @ L

Cxema 1 Cxewma 2

X X )L
Myckatenb
L%
2y
(o]
Cxema 3

B cnyyae npamoro coegmHeHus (cxema 11 2) CywecTByeT PUCK, YTO MOCIIE OTKIIOYEHNS
nUTaHMa ABuraTens OyaeT NpoaoMKaTb BPaLLATLCS (32 CHET OCTATOYHOM KMHETUYECKOM
3Heprum) n camoBo30yxaaTbCs M3-3a PEAKTUBHOM SHEPrUN HAKOMNIEHHON KOHAEHCa-
TOpOM, paboTas B PexmnMe aCUHXPOHHOIO reHepartopa. B aTom cnydae HanpspkeHve
COXPaHSeTCs Ha CTOPOHE Harpysku annapara ynpasiieHust U KOMMYTaLMN C PUCKOM
OMacHOro nepeHanpsxeHus, bonee 4em B ABa pasa NPEBLILLAIOLLET0 3HAYEHNE HOMU-

HaJIbHOr 0 HaNPAXeHn4A.

OpHako, B Cyyae, yka3aHHOM Ha puc. 3, A1 YCTPaHEHMS BbilLEYKa3aHHOro pucka
ONTMASIbHLIM SABNAETCA COEAMHEHNE KOHAEHCATOPOB KoppekTopa KoadduLmeHTa
MOLLIHOCTM C [IBUraTeNEM TOJTbKO B NPOLIECCE ero PaboThbl M OTCOEAMHEHNE 10 OTKIIO-

YEeHNA NTaHNA ABuratend.

B kayecTBe 06uiero npasuna gfis ABUratenst MOWHOCTbIO P, peKOMEHAYETCS NCMNOoSb-
30BaTb KOPPEKTOP KO DUUMEHTA MOLLHOCTU C PEAKTUBHON MOLLHOCTBIO Qg HUXe 90%
PEaKTUBHOM MOLLHOCTM NOTPE6ISEMO HeHarpyXXeHHbIM ABuratenem Qg Npu HOMUHab-
HOM HanpsxeHun U, BO n3bexaHve onepexatoLlero KoahduumeHTa MoLLHOCTU.
lMpegnonaras, 4To B ycnoBusix 6e3 Harpy3kun noTpebnsemblii Tk | [A] SBNSIETCS TONbKO
peakTUBHLIM, ECNU HANPSXEHWE BBIPAXEHO B BONLTAX, Mbl UMEEM:

Q, =09-Q, = 0.9-

\/§'Ur'|0
1

000

[kBA

p] (6)

Tok lg 06bI4HO YKa3bIBAETCA NPOU3BOANTENEM ABUrATENS.

YyebHoe nocobure no anekTpoycTtaHoBKam
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4.2 MeTtoabl koppekumn KoadpduLmeHTa MOLLIHOCTH

4 YnyyweHue KoapPuumneHTa MOLLHOCTH

B Tabnuue 3 paHbl 3HaYeHUs PeakTUBHOM MOLLIHOCTY A1 KOpPeKLmMn KoadduumeHTa
MOLLHOCTU HEKOTOPbLIX ABuratenein ABB B COOTBETCTBUM C MOLLIHOCTbIO 1 KOSIMYECTBOM

MoJIl0COB.

Ta6nuua 3: PeakTMBHas MOLWHOCTb 419 KOpPeKuun K03 uULMeHTa MOLLHOCTH

pBurareneu
P, Qc fo koppekTopa Mocne koppekTopa

K03¢pPuLmeHTa MOLLHOCTN Ko3dPULMeHTa MOLWHOCTU
[kBT] [kBAp] COSQy I, [A] COS(2 12 [A]
400B /50y, /2 nonioca /3000 06/MuH
7.5 2.5 0.89 13.9 0.98 12.7
11 2.5 0.88 20 0.95 18.6
15 5 0.9 26.5 0.98 24.2
18.5 5 0.91 32 0.98 29.7
22 5 0.89 38.5 0.96 35.8
30 10 0.88 53 0.97 47.9
37 10 0.89 64 0.97 58.8
45 12.5 0.88 79 0.96 72.2
55 15 0.89 95 0.97 87.3
75 15 0.88 131 0.94 122.2
90 15 0.9 152 0.95 143.9
110 20 0.86 194 0.92 181.0
132 30 0.88 228 0.95 210.9
160 30 0.89 269 0.95 252.2
200 30 0.9 334 0.95 317.5
250 40 0.92 410 0.96 391.0
315 50 0.92 510 0.96 486.3
400B /50y, /4 nomoca / 1500 06/mMuH
7.5 2.5 0.86 14.2 0.96 12.7
11 5 0.81 21.5 0.96 18.2
15 5 0.84 28.5 0.95 25.3
18.5 7.5 0.84 35 0.96 30.5
22 10 0.83 41 0.97 35.1
30 15 0.83 56 0.98 475
37 15 0.84 68 0.97 59.1
45 20 0.83 83 0.97 71.1
55 20 0.86 98 0.97 86.9
75 20 0.86 135 0.95 122.8
90 20 0.87 158 0.94 145.9
110 30 0.87 192 0.96 174.8
132 40 0.87 232 0.96 209.6
160 40 0.86 282 0.94 257.4
200 50 0.86 351 0.94 320.2
250 50 0.87 430 0.94 399.4
315 60 0.87 545 0.93 507.9
154 YyebHOoe nocobume no sNeKTpoycTaHOBKaM
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4.2 MeTtoabl Koppekunn KoadduumeHTa MOLLHOCTU

4 YnyqyweHue KoaddPvumneHta MOLWHOCTHU

P, Q. [o koppekTopa Mocne koppekTopa
K03¢dPuLMeHTa MOLLHOCTH KO3dPuumneHTa MoLwHOCTU
[kBT] [kBAp] COSQ, I [A] COS(2 15 [A]

400B /50y / 6 noniocos / 1000 06/mMmuH

7.5 5 0.79 15.4 0.98 12.4
11 5 0.78 23 0.93 19.3
15 7.5 0.78 31 0.94 25.7
18.5 7.5 0.81 36 0.94 30.9
22 10 0.81 43 0.96 36.5
30 10 0.83 56 0.94 49.4
37 12.5 0.83 69 0.94 60.8
45 15 0.84 82 0.95 72.6
55 20 0.84 101 0.96 88.7
75 25 0.82 141 0.93 123.9
90 30 0.84 163 0.95 144.2
110 35 0.83 202 0.94 178.8
132 45 0.83 240 0.95 210.8
160 50 0.85 280 0.95 249.6
200 60 0.85 355 0.95 318.0
250 70 0.84 450 0.94 404.2
315 75 0.84 565 0.92 514.4

400B /50 'y / 8 nontocoe /750 06/MuH

7.5 5 0.7 18.1 0.91 13.9
11 7.5 0.76 23.5 0.97 18.4
15 7.5 0.82 29 0.97 24.5
18.5 7.5 0.79 37 0.93 315
22 10 0.77 45 0.92 37.5
30 12.5 0.79 59 0.93 50.0
37 15 0.78 74 0.92 62.8
45 20 0.78 90 0.93 75.4
55 20 0.81 104 0.93 90.2
75 30 0.82 140 0.95 120.6
90 30 0.82 167 0.93 146.6
110 35 0.83 202 0.94 178.8
132 50 0.8 250 0.93 214.6
Yye6HOoe nocobue No 3NeKTPoyCcTaHOBKaMm 155
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4.2 MeTtoabl koppekumn KoadpduLmMeHTa MOLLIHOCTH

4 YnyyweHue KoadpPuumneHTa MOLLHOCTH

Mpumep

[ng TpexdasHoro acMHXPOHHOro aguratens MowHocTbio 110 kBT (400 B — 50 My, - 4 no-
noca), KoppekTop kKo3dPuumMeHTa MOLLHOCTU NPeayCMOTPeH B TabNinLe MOLLIHOC-
Tbt0 30 KBAp.

NHaueuayanbHbiil KOPPEKTOP KO3pPULUEHTa MOLHOCTU ANS TpexdasHbixX
TpaHcpopmaTopoB

TpaHcdopmaTop — 3TO ANEKTPUHECKOE YCTPONCTBO YPE3BLIYANHON BAXXHOCTU, KOTOPOE
13-3a TPeOOBAHUI CUCTEMbI HAXOAMTCSA B HEMPEPLIBHOMN paboTe.

B yacTHOCTM B 3HeprocmcTemMax, COCTOALWMX N3 HECKONbKMX TPaHCHOPMATOPHBIX
MOLCTaHLMA, PEKOMEHAYETCSH OCYLLECTBNIATL KOPPEKLMIO KO3PPULMEHTa MOLLHOCTH
HenocpeacTBeHHO BOAN3M TpaHchopmaTopa.

B uenom mowHoCTh KoppekTopa koaddurumeHTa mowHocTv (Q.) and TpaHchopmaropa
C HOMWHANIbHON MOLLHOCTbIO S, [KBA] He AonXHA NPeBbILLATb PEAKTUBHYIO MOLLHOCTb
noTpebnsemMyto NPy MUHUMANLHON Harpy3ke.

Mpy pacCMOTPEHUM AaHHbIX C TaBANYKM TpaHChOpPMaTopa NPOLIEHTHOE 3HaYeHNe ToKa
X0JI0CTOro XoAa ig%, NPOLLEHTHOE 3HAYEHME HAaNPSIXXEHUS KOPOTKOro 3aMblkaHus uy%,
notepu B cTanm Pse v noTepm B 06MoTKax P, [KBT] TpebyeMasi MOLHOCTbL koppekTopa
KO3PPULMEHTA MOLLHOCTMN NPUBIN3UTENBHO PaBHa:

s 0 2 o 2 —
Q, = (M r) -PS+K. (ukﬁ.sr) -Pj2= (M'Sr) +K.2-
100 100 100

rae K| - 970 k0ahOULMEHT Harpy3Kku, ONpeaeneHHbl Kak OTHOLLEHNE MEXIY MUHU-
MaslbHOW Harpy3kom 1 HOMUHANbHOM MOLLIHOCTbIO TpaHchopmaTopa.

u %
100

Sr) [kBAp] (7)

Mpumep

MpenctaBrmM HEOOXOAMMOCTb B KOPPEKLMM KO3DPUUMEHTA MOLLHOCTY AN Machnsi-
Horo TpaHcopmatopa 630 KBA, nuTatowero Harpyaky, Kotopas MeHbLiue 60% oT ero
HOMWHANbHOM MOLLIHOCTMW.

M3 paHHbIX TpaHchopMaTopa:

i0% =1.8%

uk% =4%

Pou = 8.9 kBT notepv B Mmeau

Pse = 1.2 kBT notepw B cTanu

MoLLHOCTb KoppekTopa KoahdrLUMEHTa MOLLHOCTY N3 KOHAEHCATOPOB COEANHEHHbIX
C TpaHchOPMaTOPOM:

© o 2 o 2 o 2 o 2
Q = (MS) -P+K (UM’-S,) -R’= (1'8A)»630) 12%+06° - (ﬂ’-sso) - 8.9°=19.8 kBAp
100 100 100 100

B TO BPEMS KaK MCMOJIb30BaHNE YNpOLLEHHOV hOPMYJbl AAET:

i,% 2 [u % 1.8% 4%
Q, = °—~S) +K 2 [=X=-8| = -630|+0.62- —~630)=20.4 BA|
==1700 7 T 700 | T {700 100 KBAp
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ADVLOC0204MANO6BRU



4.2 MeTtoabl Koppekunn KoadduumeHTa MOLLHOCTU

4 YnyqyweHue KoaddPvumneHta MOLWHOCTH

B tabnuue 4 naHa peakTMBHas MOLLHOCTb KOHAeHcaTopoB Qc [KBAp] ana coeamHe-
HWSI CO BTOPUYHOI 0OMOTKM TpaHchopmaTopoB ABB B COOTBETCTBUM C PA3NINYHbBIMM
YPOBHAIMU HArpysoKk.

Ta6nuua 4: PeakTMBHasi MOLHOCTb KOPpEKTOpa K0o3¢ppuuneHTa MOLLHOCTH
ansa tpaHcdopmatopos ABB

Qc [KBAp]
S, u% ic% Pte Pcu KoadduumeHT Harpyskm K
[kVA] [%] [%] [kW] [kW] 0 0.25 0.5 0.75 1

MacnoHanonHeHHbli TpaHCHOPMaTOP HU3KOro/CpeaHEero HanpsHXKeHus

50 4 2.9 0.25 1.35 1.4 1.5 1.8 2.3 2.9
100 4 2.5 0.35 2.30 2.5 2.7 3.3 4.3 5.7
160 4 2.3 0.48 3.20 3.6 4 5 6.8 9.2
200 4 2.2 0.55 3.80 4.4 4.8 6.1 8.3 1
250 4 2.1 0.61 4.50 5.2 5.8 7.4 10 14
315 4 2 0.72 5.40 6.3 7 9.1 13 18
400 4 1.9 0.85 6.50 7.6 8.5 11 16 22
500 4 1.9 1.00 7.40 9.4 11 14 20 28
630 4 1.8 1.20 8.90 11 13 17 25 35
800 6 1.7 1.45 10.60 14 16 25 40 60
1000 6 1.6 1.75 13.00 16 20 31 49 74
1250 6 1.6 2.10 16.00 20 24 38 61 93
1600 6 1.5 2.80 18.00 24 30 47 77 118
2000 6 1.2 3.20 21.50 24 31 53 90 142
2500 6 1.1 3.70 24.00 27 37 64 111 175
3150 7 1.1 4.00 33.00 34 48 89 157 252
4000 7 1.4 4.80 38.00 56 73 125 212 333

Jlutble pacnpepenutenbHble TpaHCHOPMATOPbl HU3KOr0/CPefHEro HanpsHKeHUs

100 6 2.3 0.50 1.70 2.2 2.6 3.7 5.5 8
160 6 2 0.65 2.40 3.1 3.7 5.5 8.4 12
200 6 1.9 0.85 2.90 3.7 4.4 6.6 10 15
250 6 1.8 0.95 3.30 4.4 5.3 8.1 13 19
315 6 1.7 1.05 4.20 5.3 6.4 9.9 16 24
400 6 1.5 1.20 4.80 5.9 7.3 12 19 29
500 6 1.4 1.45 5.80 6.8 8.7 14 23 36
630 6 1.3 1.60 7.00 8 10 17 29 45
800 6 1.1 1.94 8.20 8.6 12 20 35 56
1000 6 1 2.25 9.80 9.7 13 25 43 69
1250 6 0.9 3.30 13.00 11 15 29 52 85
1600 6 0.9 4.00 14.50 14 20 38 67 109
2000 6 0.8 4.60 15.50 15 23 45 82 134
2500 6 0.7 5.20 17.50 17 26 54 101 166
3150 8 0.6 6.00 19.00 18 34 81 159 269

Mpumep

ILna macnsaHoro pacnpeaenvtensHoro TpaHcdopmaropa 630 kBA ¢ KoadPUUMEHTOM Ha-

rpy3ku 0,5 HeobxoayMas MOLLHOCTb KoppekTopa koaddurumeHTa MoLHocT 17 kBAp.
YyebHoe nocobue No 3NeKTPoyCcTaHOBKaMm 157
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4.2 MeTtoabl koppekumn KoadpduLmMeHTa MOLLIHOCTH

4 YnyyweHue KoadpPuumneHTa MOLLHOCTH

lpynnoBbie KOppeKTopbl KO3PPMUNEHTa MOLLHOCTHU

N

'\

1 5o

Mpynna Harpy3ok TPebyoLLWX KOPPEKLMM
KO3 PULMEHTA MOLLHOCTYU

lpynnoBble KOPPEKTOPbI KO3 ULEHTA MOLLHOCTM COCTOST 13 IOKaJIbHBIX KOPPEKTOPOB
KO3 PULMEHTA MOLLHOCTY Py HArPy30K CO CXOAHBIMM PABOYMMU XapakTepUCTKaMM,
COAEpXaLLyMX KOHIEHCATOPbI.

9T0T cnocob No3BoAaseT LOCTUYL KOMNPOMMUCCA MeXAY S3KOHOMUYECKOW BbIFOA0M 1
MpPaBWIbHOM PaboTON SHEProCMCTEMbI, TaK KakK TONMBKO NIMHUA HUXE TOYKN YCTAHOBKM
KOHAEHCATOPOB aKcnayaTMpyeTcs 663 KoppPekLm.

LleHTpann3oBaHHbIe KOPPEKTOPbI KO3IPPULUNEHTA MOLLHOCTHU

] l

v C
HuskoBonbTHbIE PUaEpbI T

ExenHeBHbIN rpaduk Harpy3ky Ype3BblYaHO BaXEH A5 BbIOOPA NOAXOAALLEro TMna
KOppekTopa KoadduLUMeHTa MOLLHOCTK.

B aHeprocuctemax, B KOTOPbLIX HE BCE HArpysku QyHKUUOHWUPYIOT OLHOBPEMEHHO,
1/UNK B KOTOPbIX HECKOJIbKO HArpy30k NOACOEANHEHBI TOMbKO Ha HECKOJIbKO YacoB B
[eHb, peLleHne NCNobL30BaTb eANHNYHBIA KOPPEKTOP KO3PHULMEHTA MOLLHOCTY He
SIBNSIETCA NPaBWIbHBIM, Tak Kak GONbLIMHCTBO U3 YCTAHOBNEHHbLIX KOHAEHCATOPOB,
ABNAOTCSH 6ECMNONE3HBIMMW B TEYEHUE ANMTENLHBIX NEPUOLOB BPEMEHN.

B cnyyae ¢ aHeprocuctemMamm C MHOXECTBOM NEPUOANYECKM pabOTaIOLLMX HArpy30K,
TakuM 00pa30M MMEIOLLMX BbICOKYIO NOTPEONSEMYIO MOLLHOCTb M AOCTATOYHO HU3-
koe cpenHee NoTpebneHne MOLLHOCTI Harpy3kamm paboTaloLMMn OAHOBPEMEHHO,
NCNONb30BaHNE CUCTEMbI €4UHUYHBIX KOPPEKTOPOB KO3 hULMEHTA MOLLHOCTH B
aHeprocucteme 06eCneyrnBaeT 3Ha4NTENbHOE YMEHbLUEHWE 00LLEe MOLLHOCTH yCTa-
HOBJIEHHbIX KOHAEHCATOPOB.
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4.2 MeTtoabl Koppekunn KoadduumeHTa MOLLHOCTU

4 YnyqyweHue KoaddPvumneHta MOLWHOCTH

LleHTpann3oBaHHbIE KOPPEKTOPbI KO3PdUUMEHTa MOWHOCTM 0ObIYHO MCNONb3YIOT
ABTOMATM3MPOBAHHbIE OaTapeun KOHAEHCATOPOB Pa3AeIeHHbIE HA HECKO/ILKO CTYMEHEN,
BCTPOEHHbIE HEMOCPEACTBEHHO B [MaBHbIV PacnpenenuTebHbIN LWWT; MCNONb30BaHNE
NOCTOSIHHO COEAMHEHHbIX KOHAEHCATOPOB SBNSETCH €ANHCTBEHHO BO3MOXHLIM €Cn
notpebneHne peakTVBHOWM MOLLHOCTW AENCTBUTENbHO MOCTOSIHHO B TEYEHME AHS.
[naBHbIA HEOOCTATOK LIEHTPANN30BaHHOIO KOPPEKTOPa KOSGPULMEHTA MOLLIHOCTH
9TO TO, YTO pacnpenennTensHble IMHUM 3HEPrOCUCTEMBI HMXE TOYKM NOAKIIIOHEHNS
KOPPEeKTopa A0MKHbI ObITb CNPOEKTUPOBAHLI C YHETOM MOJIHON PEAKTUBHON MOLLHOCTM
noTpebnsemoit Harpy3kamu.

4.3 ABTOMaTuyeckue BbiKayaTenu
ANS 3aWmThl U KOMMYTaLUN

KOHAeHCaTopoB

ABTOMAaTMNYECKME BBIKMIOYATENN ONS 3ALNTHI U KOMMYTaLUMnN KOHAEHCATOPOB B CETAX
HWU3KOro Hanps>XeHna OO0JIXKHbI.

1. BblOEPXMBaTb TOKM NEPEXOAHBIX MPOLECCOB, KOTOPLIE NOABAATCA NPY NOAKNIO-
YEHUW N OTKJIIOYEHUN KOHAEHCATOPOB. B 4YaCTHOCTM MIHOBEHHbLIE MArHUTHbIE U
3NEKTPOHHbIE paCLEenUTEN He JOMKHbI cpabaTbiBaTh 3-3a OPOCKOB 3TVX TOKOB;

2. BblOEPXMBATb NEPUOANYECKME 1 MOCTOSHHBIE CBEPXTOKM, BbI3BAHHBIE FAPMOHUKaMW
HaNPSXEHUS U OTKNOHeHMEM (+15%) OT HOMMHANBHOrO 3HAYEHNS EMKOCTH;

3. npoBoAnTb 6ONbLIOE KOANYECTBO ONepauyin NoA, Harpy3kom 1 6e3 Hee C BbICOKOM
4acToTON;

4. BblTb CKOOPAMHUPOBAHHLIMY CO BCEMM BHELUHVMI YCTPOWCTBAMM (KOHTaKTOpamu).

Bonee ToOro, npoBoAdLLaa U OTKA0YaoLwWwada CNOCOBHOCTb aBTOMATUYECKOrO BbIKIO-
yaTens gonxHa ObiTb aAekBaTHa 3HAYEHMAM TOKa KOPOTKOIro 3amblkaHnsA B 3HEPro-
cucrteme.

B ctaHpapte IEC 60831-1 1 60931-1 cka3aHo, 4TO:

- KOHOEHCATOPb! AOMKHBI HOPMAIbHO GYHKLMOHNPOBATL C AENCTBYIOLLMM 3HAYEHNEM
Toka 20 130% OT HOMWMHaNBLHOIO 3HAYEHNS TOKA |, (M3-32 BOBMOXHOMO NPUCYTCTBUS
FAPMOHWK B HANPSHXEHWN CETK);

- OOnyckaeTcs OTKNoHeHne 15% emkocTu.

MakcumManbHbIA TOK, KOTOPbIA MOXET NOTPEBAATLCS KOHAEHCATOPOM lomay:

L 13115 _15.1_(8)

cmax \/§Ur

Taknm 06pas3om:

- HOMUHA/bHbIN TOK aBTOMATUYECKOIr0 BblKJto4aTENS A0/KEH OblTb 60MbLUE
yemMm 1,5 1i¢;

- HACTpoOriKa 3aLnTbl OT Neperpy3km AomkHa 6biTb paBHoM 1,5« |.

MopgkniyeHne KoHgeHcaTopa CXO4HO C onepauuen 3amMblkaHNg B

YCNOBUSIX KOPOTKOro 3aMblKaHMS, TOK NEPexoaHOoro npowecca npu aTom

XapakTepunayeTcsa BbICOKOM YacToTom (1+15 k) manon annTenbHOCTbIO

(1+3 mc) n Bbicokom amnnutygomn (25+200 Irc).

Taknm 06pas3om:

- aBTOMaTUYECKUIN BbIKOYaTENb A0JIKEH MMETb COOTBETCTBYIOLLYIO
NPOBOASALLYIO CMOCOOHOCTD;

- HACTPOWKa MTHOBEHHOM 3aLLUNTbl OT KOPOTKOro 3aMblKaHUS HE A0JIKHA
NPOBOLMPOBAaTb NOXHOE cpabaTbiBaHME.
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Tabnuua 5: CBogHada Ta

4.3 ABTOMaTM4ecKune BbIK/toYaTenn o 3amTtbl 1 KOMMYyTauUyM KOHOEHCATOPOB

4 YnyyweHue KoadpPuumneHTa MOLLHOCTH

OO6bI4HO Tak Xxe cobnoaaeTcs BTOPOE YCIOBYE:
¢ 1N TEPMOMArHUTHBIX PacLIEnMTeNei MarHuTHas 3aLiuTta AoHa ObiTb HACTPOEHa
Ha 3HayeHve He MeHbLue YeM 10 - |omax Q

r

¢ [N 9NEKTPOHHbIX pacuenuTenen MrHoOBEHHas 3allyTa OT KOPOTKOrO 3aMblKaHWs
L0MmkHa ObITb BbikToYeHa (I3 = off).

[anee cnenytoT cBOAHbIE TabAMLBI AN aBTOMATMHECKMX BbIKNOYaTenen ans onpeae-

NIEHVSt BEPCUU B 3aBUCUMOCTM OT OTKJItOYatOLLEN CNOCOBHOCTU cM. Tom 1, pasaen 3.1

«ObLme xapakTepUCTUKI».

Cnepyiowe 0603Ha4eHMS MCNONL3YIOTCS B TabamMLax (OHN OTHOCATCS K MaKCUMabHbIM

3HaYeHUsM):

- InAB = HOMUHaNbHbIA TOK 3aLLMTHOr0 pacuenuTens [Al;

- Irc = HOMMHaNbHbIN TOK KOHAEHCaTopa [A];

- Q; =MoLLHOCTb KoHAeHcaTopa[KBAp], KOTOPbIA MOXET BbiTb COEAMHEH B COOTBETCTBUM
C YKa3aHHbIM HanpsxeHrem 1 vactoton 50 My,

- Nmech = KONMYECTBO MEXAHNYECKMX LIMKNOB;

- fmech = YaCTOTa MEXaHNYECKMX LIMKIOB[LUMKNOB/4Yac];

- Ngj = KOIMYECTBO UMKIIOB KOMMYTAUWIA C y4eTOM HanpsixeHus 415 B, ong asToma-
TUYECKUX BbIKNOYaTenein B NnacTMaccoBoM kopnyce Tmax u Isomax (tTabnuua 5
1 6) n Hanpsxxenua 440 B ona BO3ayLIHBLIX aBTOMATUYECKUX BbIKIlOHaTenen Emax
(Tabnuua 7);

- fo = 4aCTOTa KOMMYTALMOHHBIX LMKIIOB[LIMKI0B,/HaC].

O0nMua png aBTOMaTUYECKUX BbiK/IlOYaTeneli B n1acTMaccoBoM kopnyce Tmax

InAB Irc Qc [kBAp] Nmech  fmech Nej fel
Tun AB [A] [A] 400V 440V 500V 690V [u/d] [u/u]
T1B-C-N 160 160 107 74 81 92 127 25000 240 8000 120
T2 N-S-H-L 160* 160 107 74 81 92 127 25000 240 8000 120
T3 N-S 250* 250 167 115 127 144 199 25000 240 8000 120

T4 N-S-H-L-V 250

250 167 115 127 144 199 20000 240 8000 120

T4 N-S-H-L-V 320

320 213 147 162 184 254 20000 240 6000 120

T5N-S-H-L-V 400

400 267 185 203 231 319 20000 120 7000 60

T5N-S-H-L-V 630

630 420 291 320 364 502 20000 120 5000 60

*ANst BTbIYHOM BepCcUM He0BX0AMMO COKPaTUTb MaKCUMabHYI0 MOLLHOCTbL KoHaeHcaTopa Ha 10%

Tabnuua 6: CBoaHasa Tabnuua Ang aBToMaTU4YeCcKuX BbiKouaTenei
B nniactMaccoBomM kopnyce SACE Isomax S

InAB Irc Qc [xBAp] Nmech  fmech Nej fel

S6 N-S-H-L 800 800 533 369 406 462 637 20000 120 5000 60
S7S-H-L 1250 1250 833 577 635 722 996 10000 120 7000 20
S7S-H-L 1600 1600 1067 739 813 924 1275 10000 120 5000 20
S8 H-V 2000 2000 1333 924 1016 1155 1593 10000 120 3000 20
S8 H-V 2500 2500 1667 1155 1270 1443 1992 10000 120 2500 20
S8 H-V 3200 3200 2133 1478 1626 1847 2550 10000 120 1500 10
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4.3 ABTOMaTUYeCKNe BbIKNloYaTeNn ana 3aluyTbl U KOMMYTaLUK KOHAEHCATOPOB

4 YnyqyweHue KoaddPvumneHta MOLWHOCTH

Ta6nuua 7: CBogHaa Tabnmua pns BO3AYLWHbIX aBTOMaTU4ecKux Bbiknioyateneit SACE Emax

InAB I Qc [xBAp] Nmech  fmech Nej fel

CB Type [A] [A] 400V 440V 500V 690V [op/h] [op/h]
E1BN 1250 834 578 636 722 997 25000 60 10000 30
E2B-N 1250 834 578 636 722 997 25000 60 15000 30
E2 B-N 1600 1067 739 813 924 1275 25000 60 12000 30
E2 B-N 2000 1334 924 1017 1155 1594 25000 60 10000 30
E3 N-S-H 1250 834 578 636 722 997 20000 60 12000 20
E3 N-S-H 1600 1067 739 813 924 1275 20000 60 10000 20
E3 N-S-H 2000 1334 924 1017 1155 1594 20000 60 9000 20
E3 N-S-H 2500 1667 1155 1270 1444 1992 20000 60 8000 20
E3 N-S-H 3200 2134 1478 1626 1848 2550 20000 60 6000 20
E4 S-H 3200 2134 1478 1626 1848 2550 15000 60 7000 10
E6 H-V 3200 2134 1478 1626 1848 2550 12000 60 5000 10
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5 3awuTa yenoeeka

5.1 OcHOBHble cBegeHuq:
BNUSIHUE TOKAa Ha YenoBekKa

OnacHOCTb Ans YeNOBeKa BCNEACTBME KOHTAKTa C pa60Ta|ou_u/|M|/| 4aCTAMWN CUCTEMDbI
BO3HMWKAET 13-3a NPOTEKaHMS TOKa Yepes YesloBeYeckoe TeN0. BO3MOXHbI cneayoLLme
nocnencTema:

- CYyA,0pOru: MyCKy/bl NMOJ, BAMSIHEM NPOTEKAIOLLLEr0 TOKA HENMPOU3BOIbHO COKPALLIA-
lOTCS1, HE MO3BONAA OTMYCTUTL NPOBOAHMK. [pUMeYaHme: 04eHb BbICOKME TOKM, 0ObIYHO
He BbI3bIBAIOT MbILLEYHbIX CYA0POT, MPU KOHTAKTE C TakM TOKaMM1 MbILLIEYHOE COKpa-
LLiIeHMe HACTOJbKO /INTENBHO, YTO HEMPOU3BOJIbHAS CyA0pOora 0ObIYHO 0TOpachiBaeT
yenoseka OT NPOBOAHMKA.

- OCTAHOBKA AbIXaHMUS: TOK NMPOXOAUT Yepe3 MblLLILIbI, KOHTPONMPYIOLLME NIErkue, He-
MPOV3BOJIbHOE COKPALLEHNE 3TVX MbILLLL BIUSIET HA HOPMaJIbHbIV MPOLIECC AbIXaHWS 1
YesIOBEK MOXET YMePETb OT Y/yLlibs UK NOCTPAAATh OT NOCNEACTBUIA aCHUKCUN.

- Gubpunnauma XxenyaoukoB cepaua: Hambonee onacHoe BIUSIHME TOKa 13-3a
HaNOXEHMS BHELLIHWNX TOKOB Ha PU3M1ON0rM4eckme, KOTopble, NPOBOLMPYS HEKOHTPO-
npyeMble COKpaLLIeHUs, MPUBOAAT K COOI0 Kapamo upkna. aHHasa aHomanms MoXeT
cTaTb SIBMEHMEM HeobpaTMMbIM, TakK KaK COXPaHSETCs Jaxe nocne npekpaleHus
BO3OENCTBUS.

- 0)XXKOFW: BC/IEICTBME HarpeBa Noj, BO34eNCTBUEM TOKA, NPOTEKAIOLLEro Yepes Yeno-
BE€4Y€ECKOE TeNO.

Cranpapt IEC 60479-1 «BansiHne Toka Ha YyesoBeka v X1Bbl€ OPraHn3Mbl» SBASETCS
nocobuem BAVSIHUS TOKa, MPOXOASLLErO Yepes YEN0BEYECKOE TENO, U NPefHa3HAYeH
NS UCNONb30BaHWS Npu onpeaeneHn 6e30nacHOCTU. ITOT CTaHAAPT ONpeaenser
Ha amnep-CeKyHOHON XapakTepuUCTUKE YETbIPE 30HbI, C KOTOPLIMU COOTHOCATCS K-
31oNnormyeckmne BO3aencTans nepemeHHoro Toka (15 + 100 'y), npoxoasiuero yepes
4esI0Be4YeCKOoe Teno.
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5.1 OcHOBHbIE CBEAEHUSA: BUSAHME TOKA Ha YenoBeka

5 SawmTa yenoBseka

PMCYHOK 1: AMI'Iep-CGKyHAHbIe 30HbI BJINSSHUA NepeMeHHOro Toka
Ha 4yeJsioBe4yeckoe Tejio
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Tok yepes Tenol, —» MA
HassaHue MpaHuubl
30HbI 30HbI ®dusnonornyeckne BANAHUS
AC-1 [o 0,5 mMA OO6bIYHO HMKAKOI peakLun
NNHKS @
AC-2 0,5mA OO6bI4HO HMKAKOr0 BPEAHOr0 GU3NONOrNYECKOro BIUSHNS
[0 NHUK b*
AC-3 JInHna b OO6bI4HO He HAHOCWT OpraHMYeCcKMX NOBPEXAEeHUI. BEposTHOCTbL Cya0-
[10 KPUBOW C1 POXHbIX COKPALLEHMIA MbILLL, M 3aTPYAHEHUS ObIXaHWS!, MPU LIUTENbHOCTY

BO3AeNCTBMSA Toka 6onee 2 ¢. HeobpaTmble HApyLWEHNS GOPMUPOBAHNS 1
NPOBOAMMOCTM CepAEYHbIX MMMYLCOB, BKOYas CEPAEYHYI0 GMBPUANALMIO 1
MIHOBEHHYIO OCTAHOBKY cepzLa 6e3 prubpunnsaumm Xenyaouka, yBenmn4meaio-
LUMECS CO 3HAYEHUSMU TOKA 1 BPEMEHU

AC-4 Hap kpuBoii C1 BeposiTHOCTb TeX e NOBPEXAEHWIA, 4TO U B 30HE 3, HO C MOBLILIEHUEM 3HA-
YEHMS TOKA U BPEMEHU; ONaCHbIE NaTanoropusnyeckne BANSHWS, Takme Kak
0CTaHOBKA CepaLa, OCTAHOBKA AbIXaHWS 1 CUJIbHbIE OXOTW.

AC-4.1 C1-Co B03MOXHOCTb GUOPUINALWMN Xeny104Ka NOBbLILLAETCS NPUOAN3NTENBHO A0 5%
AC-4.2 Co-C3 B03MOXHOCTb GrbpUnnsaLmN Xenyao4ka noBbiliaeTcst nprbnnantensHo 1o 50%
AC-4.3 3a KpuBoI C3 Bo3moxHOCTb GUbpunnsaumm xenyaoyka cebie 50%

* [ing AnuTenbHOCTY NpoTekaHns Toka MeHee 10 Mc, orpaHuyeHnst ans Toka Yepes Teno 4is
NMHUKM b COXpaHsAeTCs MOCTOSHHBIM Ha ypoBHe 200 MA.

JlaHHbI cTaHaapT Tak e 06ecneymBaeT CXOXyo anarpaMmmy s NOCTOSIHHOTO ToKa.

Mcnonb3ysa 3akoH OMa, MOXHO ONpeaennTb KprByto 6€30MacHOCTM ANs Pa3PeLLEHHbIX
HanNPsHKEHUA, NOCE BbIMUCIIEHNS COMPOTUBAEHUS YeloBe4ecKoro Tena. MonHoe co-
NPOTMBNEHME YENOBEYECKOr0 TeNla 3aBUCUT OT MHOrMX $GakTopPOB. BhileynoMsHYThIN
CTaHOapT LAeT pasHble 3HA4EeHUS MOHOro CONPOTUBNEHMS B 3aBUCMMOCTYM OT Hanps-
XEHWS MPUKOCHOBEHWS U MYTN NPOTEKAHWS TOKa.
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5.1 General aspect: effects of current on human beings

5 3awuTa yenoeeka

Cranpapt IEC 60479-1 no3BoNnsieT UCMONb30BaTh NPUONM3UTENbHbIE 3HAYEHNS NS
ConpoTMBAEHMS, 0003HAYEHHbBIE B CXEME Takum 00pa3om, 4ToObl 06pa3oBaTth BOLT-
CEKYHIHYIO XapaKTepuCTMKy 6e30MacHOCTH (PUCYHOK 2), OTHOCALLYIOCS K 0BLieMy
HanpsixeHuto kacaHua Ut (T.e. HanpskeHne, KOTOpoe 13-3a 06pbIiBa U30NALMM NPU-
CYTCTBYET MEXZY YaCTblO NPOBOAHMKA M [OCTATOYHO JaSbHEN TOYKON 3a3EMIIEHNS C
HYNEBbIM MOTEHLMANOM).

970 faeT MaKCHMabHOE 3HAYEHME HANPSKEHNS MPUKOCHOBEHWS B PEXVME XOSTIOCTOr0
X0A4a; Takum 06pa3oM 13 coobpaxeHmnii 6e30MacHOCTM MPUHMAIOTCS B pacyeT Hambo-
nee HebGNAronpUSTHbIE YCNOBNS.

PucyHok 2: KpuBasi 6e3onacHocTu

1SDC010031F0001
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13 naHHO xapakTepucTki 6€30MacHOCTM CneayerT, YTo ANt BCEX 3HAYEHMIN Hanpsi-
xeHust Hxe 50 B, pa3bpoc Bpemenun He onpeaenex; npu 50 B Bpems 5 ¢. Kpuas,
nokKa3aHHas Ha PUCYHKE, OTHOCUTCS K 0ObIYHHOMY MECTOMONOXEHUIO; B 0COObIX Cly4asix
CONPOTUBNEHME YEII0BEHECKOrO TN MO OTHOLLEHMIO K 3EMJIE MEHSIETCS U BNOCNELAC-
TBMU OONYCTUMOE 3HAYEHUE HANPSKEHWS A1 HEONPEAENEHHOrO0 BPEMEHW LOMKHbI
ObITb HUXe 25 B.

Takum 06pa3om, ecnm 3awmra 0T KOCBEHHbIX KOHTAKTOB JOCTUIaeTcs Yepes pasdb-
eAVHEHME Lenmn, Heobxoammo yOeanuTbCs, YTO Takoe OTKIOHYEHNE OCYLLECTBASETCS B
COOTBETCTBUM C KPMBOW HE30nacHOCTY A5t NioOoN pacnpeaenunTeNibHoM CUCTEMBI.
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5 SawmTa yenoBseka

5.2 PacnpepenutenbHble CUCTEMDbI

O6pbIB 3eMM 1 NOCNEACTBUS KOHTAKTa C pabo4MMM HaCTAMU TECHO B3aUMOCBS3aHbI G
YCTPOMNCTBOM HENTPANLHOr0 NPOBOAA U COEAMHEHNAMU OrONIEHHbIX YACTen NpoBoaa.

[ins npaBMIbHOrO BbIOOPA 3aLLMTHOrO YCTPOMCTBA HEOOXOAMMO 3HATh TN pacnpee-

NUTENBHON CUCTEMbI YCTAHOBKM.

Cranpapt IEC 60364-1 knaccuduumpyeT pacnpenenuTenbHble CUCTEMbI MO ABYM

OykBaM.

MepBas 6ykBa NOKA3bIBAET OTHOLLEHME CUOBOV CUCTEMBI K 3EMIIE:

- T: npsAMOe CoeauMHEHNe OOHON TOHKM C 3eMNEN B CUCTEMAX MEPEMEHHOIO TOKA, 0ObIYHO
HenTpasbHas TOYKa;

- |: BCe paboune 4acT 30IMPOBaHbI OT 3€MN, TMOO OJIHA TOYKA B CUCTEMAX NEPEeMeH-
HOro TOKa, 0ObIYHO HEeTPanbHas, COeMHEHa C 3eMei Yepes CONPOTUBIIEHNE.

BTopasi 6ykBa nokasbiBaeT COeAMHEHNE OTKPbITbIX MPOBOASALLMX YACTEN YCTAHOBKM

(kapkacbl, 060N104KM) C 3EMNEN:

- T: npsIMOe aNeKTPUYECKOe COeANHEHNE He3aLLMLLEHHbIX YacTel C 3eMNeil;

- N: npsiMoe anekTprYecKoe COeaNHEHNE HE3ALLMLLEHHbIX YaCTel K TOYKE 3a3eMIIeHMs
OHEProCUCTEMBI.

Mocnepyowme BGyKBbl, ECNIN TAKOBBIE MEIOTCS, NOKA3bIBAIOT OPraHM3aLmio 3aLLUTHOMO

N HEMNTPaNBLHOr 0 NPOBOAHMKA:

- S: 3awmTHas GyHKUMS 06eCNeYNBAETCS NPOBOAHUKOM OTAENbHLIM OT HEATPANBbHOMO
NMPOBOOHUKA;

- C: HeWiTpanbHag v 3awmtHas GyHKUMM 00beanHeHbl B 0amnH npoBoaHuk (PEN npo-
BOJHWUK).

CyLLEeCTBYIOT TPM TWMA PacnpenenTeNbHbIX CUCTEM:
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5.2 PacnpegenntenbHble CUCTEMBI

5 3awuTa yenoeeka
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B cuctemax TT HeiTpanbHbIi NPOBOAHUK U OrOJIEHHBIE NPOBOASALLME YACTV COEAUHEHDI
C 3NEKTPUYECKN HE3ABUCUMBIMW 3a3EMJIFIOLLIMMI YCTPOWCTBaMU; aBaPUIAHBLIA TOK TEHeT
yepes 3eMt0 K HeTpanbHOM TOUKe NUTaHus (puc. 1):

PucyHok 1: 3ambikaHue Ha 3emio B cuctemax TT

B ycraHoskax Tuna TT HenTpanbHbIii NPOBOAHUK COEMHEH CO CPeaHEN TOUKON 3Be3 /bl
MCTOYHMKA MUTaHUS, OH 0ObIYHO pacnpeaenseTca ans noayyeHns GasHoro HanpsHKeHNs
(230 B), ncnonbayemoro ans nutaHns 0oaHoGa3HbIX Harpy3ok. OroneHHbIe NPoBOAsLLME
4acTu Ha0BOPOT NIOKANLHO COEAMHEHBI C 3€MJIEV N0 OTAENBHOCTM UK rpynnamu.
Cunctembl TT 06bI4HO MCNONBL3YIOTCS AAS FPAXAAHCKMX SN1EKTPOYCTAHOBOK.

Cuctembl TN 06bI4HO MCMONBL3YIOTCS, KORAA NMTaHNe NOABEAEHO K HArpy3kam MMEIOLLIMM
c00CTBEHHbIe NOACTaHLMN. HENTpanbHbI NPOBOAHMK 3a3EMEH HEMOCPEACTBEHHO Ha
NOACTaHLMW; OrOfIEHHbIE NPOBOASILLIME YACTU COEAMHEHDBI C TOIN XE TOYKOM 3a3EMJIEHNS]
HENTPaNbLHOr0 MPOBOAHMKA M MOTYT ObITb NOKANLHO 3a3EMJIEHDI.

B 3aBMCUMOCTVM OT OpraHu3aLymM HeTPanbHOro U 3aWMTHOrO NPOBOAHMKOB, CUCTEMD
TN nogpaszenatoT Ha Tpy TUNa:

1) TN-C HelTpanbHble 1 3aLmTHbIE GYHKLMI 06beaMHEHbI B 0OAHOM NpoBoaHuke (PEN
NPOBOJHUK);

2) TN-S HelnTpanbHble 1 3aLWnTHbIE QYHKLMN BCEraa Pas3aeneHsbl;

3) TN-C-S HeiiTpanbHble 1 3aLUTHbIE GYHKLMN 0ObEeANHEHBI B OOHOM NPOBOOHVKE B
ofHom vacTtu cuctemsl (PEN) 1 pasneneHsl B Apyroi Hactu (PE+N).
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5.2 PacnpenenntenbHble CUCTEMBI

5 SawmTta yenoseka

B cuctemax TN aBapuiiHbI TOK TEYET K HEATPANbHOM TOYKE UCTOYHMKA MUTAHNS Yepes
€[MHbIA METANIMYECKMIN KOHTYP, NPAKTUYECKMN He 3aTparmBas 3a3emneHust. (puc.2)

PucyHok 2: 3ambikaHue Ha 3emiio B cuctemax TN

R e e . L

| — : Lo

E»—- : Ls
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O aN-0) K PEN | (TN-S)

Cwuctembl IT He UMEIOT HENOCPEACTBEHHO 3a3eMEHHbBIX Pab0UMX YAaCTel, HO OHWU MOTYT
ObITb 323€MJ/IEHbI Yepes3 A0CTaTO4HO O0MbLLOE NoAHOe conpoTueneHne. OroneHHble
NPOBOASILLME HACTV A0KHbI ObITb 3a3EMEHbI MHAMBMAYANLHO, FPYNNaMm UM Bce
BMeECTe.

TOK 3aMblKaHMs! Ha 3eMITI0 TEYET K HENTPaNbHOMN TOYKE NUTAHNS YEPE3 3a3EMIIEHNE 1
€MKOCTb JIMHEMHOro NPOBOAHMKA (puc. 3).

PucyHok 3: 3ambikaHue Ha 3emnio B cuctemax IT
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ITN pacnpefennTeNbHble CUCTEMbI UCNOMb3YITCA N5 ONpefeSieHHbIX YCTaHOBOK,
B KOTOPbIX HENPEPLIBHOCTb MUTAHWS SBASETCS NEPBOOYEPEAHbIM TPebOBaHMEM U B
KOTOPbIX OTCYTCTBME NUTAHWNS NPUBOLUT K ONACHOCTU AJ1st OAEN U K 3HAYUTENBbHBIM
3KOHOMMYECKMM NOTEPSIM UK B KOTOPbIX TPEOYETCS HU3KOE 3HAYEHWE BEPOSITHOCTM
06pbliBa 3a3emneHuns. B aTvx cinydasix MOHUTOPUHIOBLIA NMPMOOP YCTAHOBKM LOMKEH
ObITb 06EeCneyeH ONTUYECKON N aKyCTUYECKOW CUrHann3aLumen BO3MOXHbIX 00pbIBOB
3EMAV UV aBapuii NUTaeMoro 060pya0BaHMS.
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5 SawuTa yenoBseka

5.3 3awwmrta oT NPAMBbIX

N KOCBEHHbIX anKOCHOBeHMﬁ

168

KoHTakThl 4enoBeka ¢ paboummim 4acTaMU Pa3aensioTcs Ha ABE KaTeropum:

- NPSIMbIE;

- KOCBEHHbIE.

[psiMble KOHTAKTbl NPOUCXOOAT, KOraa Y4acTb YE0BEYECKOr0 TeNa KacaeTcs 4yacTu
YCTaHOBKM, 0ObIYHO BKNOYEHHOW (OrONEHHbIE MPOBOAHMKW, BbIBOAbI U T.A0.).
KocBeHHOE NPUKOCHOBEHME — 3TO MPUKOCHOBEHME YENOBEKA K OTKPLITON MPOBOASILLEN
4yacTKi, B HOPMaNbHOM PEXUME HE HAXOASLWENCs Noa HanPSKEHNEM, HO Ha KOTOPOIA
0Ka3blBAETCS HaNpsXXeHue B pesynbTate NoBPeXAeHNUS UM N3HOCA U30ANPYIOLLMX
mMaTepuanos.

CpencTea 3awpyThl OT NPSMbIX MPUKOCHOBEHWUI ClieaytoLLme:

- n3onsaumsa paboumnx YacTen: N30NUPYILLMMK MaTepranaMm, KOTopble MOryT ObiTb
yaaneHbl TONbKO NpY pa3pyLIeHnn (Hanprumep n3onaumua kabens);

- orpaxaeHuns unm 060104kK: paboyre YacT AOMKHbI ObITb BHYTPM 060104EK MK 3a
orpaxaeHusamMu, 06ecnevmBaoLLMMmM CTeNeHn 3awmTbl He Hxe IPXXB unu IP2X; (ons
onpeaeneHus ctenexm 3awmTbl 060104k cMoTpy Tom 1, Pazpgen 6, Hu3koBonbTHbIE
KOMMNNEKTHbIE YCTPOWCTBA);

- NPensTCTBMS: YCTaHOBKA NPEnsTCTBUIN Mexay paboyMm 4acTaMU NPpeaoTBpalLaeT
TO/IbKO CNy4aiHble KOHTAKTbI NEPCOHaNa, Ho BO3MOXHbI HAMEPEHHbIE KOHTaKTbl, EC/N
nepcoHan yaanset npenatcTeme 6e3 cneunanbHoro MHCTPYMEHTA;

- pa3MeLLEeHME BHE A0CAraeMOCTU: OOHOBPEMEHHO AOCTYMHLIE YACTM C Pa3HbIM NO-
TEHUMANIOM HE AO/MKHbI HAX0AMTLCA B NPeaenax 4oCaraeMocTy.

JlononHuTenbHas 3aLmTa oT NPSIMbIX KOHTAKTOB MOXET ObITb 06ecneyeHa NcnonbL30Ba-
HMeM yCTPONCTB anddepeHumanbHOro Toka ¢ HOMMHabHBIM paboynm anddepeHum-
aNbHbIM TOKOM, He npeBbiLlatowmm 30 MA. Heo6x0aMMO NOMHUTb, 4TO UCMOJIb30BaHNE
yCTpoucTB anddepeHumansHoro Toka kKak CpecTB 3aluMT OT NPSIMbIX KOHTAKTOB HE
NCK0YaET He0BX0AMMOCTIN MPUMEHEHUS XOTS Obl OQHON 13 BbILLIE NEPEYNCIEHHDIX
Mep 3aLLmTbI.

CpepncTBa 3awpyThl 0T KOCBEHHbIX MPUKOCHOBEHMWIA CrieaytoLye:

- aBTOMAaTUYECKOE OTCOeAMHEHNE MUTAHUS: 3aLLUTHOE YCTPOMNCTBO OOMKHO aBTOMATH -
4eCcku OTKOYaTb MUTAHKE OT Lienu Takum 06pa3om, YTOObI HAaNPSXKEHME NPUKOCHO-
BEHWE HA OrOJIEHHbIX MPOBOASILLMX YACTAX HE MPUCYTCTBOBAO A0JbLUE, YEM BPEMSI
BO3MOXHOr0 NOSABAEHMS ONACHOCTM BPeaHOro GrU3nMonornyeckoro BO3AencTems Ha
4enoBeka;

- OONOJIHUTENIbHAs U30AUMS UK YCUNEHHAs N30A5UMS, HANPUMEP MCMOJIb30BaHWE
KOMMOHEHTOB knacca ll.

YuebHoe nocobune no aneKkTpoycTaHOBKaAM

ADVLOC0204MANO6BRU



5.3 BawuTa oT NPSAMbIX 1 KOCBEHHbIX MPUKOCHOBEHWNI

5 SawmTta yenoseka

- pa3MeLLeHme B HENPOBOASLLEM NPOCTPAHCTBE: Pa3MeLLEeHMEe B MPOCTPAHCTBE C Onpe-
[LeNeHHbIM 3HA4EeHNEM CONPOTUBIEHNN N30AMPYIOLLIMX MON0B M CTeH (2 50 kOm ans U,
<500 B; > 100 kOm gnsa U, > 500 B) 1 6e3 3aLMTHbLIX NPOBOAHNKOB BHYTPU.

- 9NIEKTPUYECKOE Pa3feneHre, HanprMep, CNOIb30BaHKE N30AMPYIOLLMX TPaHCHOop-
MaTOpPOB [/ NMATAHMS LEeNw;

- MECTHOE 3KBUMOTEHUMANBHOE COEAVHEHNE, HE COEAUHEHHOE C 3EMAeii: pa3Me-
LLieHne, Npy KOTOPOM OroJIeHHble NMPOBOASILLME YaCT COEAMHEHLI BMECTE, HO HE
3a3€EMJIEHBI.

B utore cneaytowme Mepbl 06eCneynBaloT 00bEAVHEHHYIO 3aLLMTY OT KOCBEHHBIX W

NPSIMbIX NPUKOCHOBEHMWIA:

- cucTembl SELV (6e30nacHOCTb CBEPXHM3KOro HanpsixeHus) n PELV (3awmTa cBepx-
HW3KOrO HaNPsHXEHNS);

- cuctema FELV (dyHKUMOHANBHOE CBEPXHU3KOE HAMPSKEHWE).

3aLmTa 0T NPAMbIX U HEKOCBEHHBIX MPUKOCHOBEHWIA cHMTaeTCs 00eCneyeHHON, ecnu

BbINOSIHEHbI TpeboBaHma nyHkTa 411 ctanpapTa IEC 60364-4-41; a UMEHHO:

- NENCTBYIOLLEE 3HAYEHNE HOMUHANTbHOMO HAMPSKEHNS MEPEMEHHOMO TOKA HE A0JIKHO
npesbiwaTh 50 B 1 120 B He nynbCcupytoLLEro NOCTOSHHOMO TOKA;

- cucTema nuTaHunsa gosxHa 6buimb SELV nnm PELY;

- BOMKHbI ObITb BbIMOIHEHbI BCE YCN0BMS MOHTAXa A5 NOA0OHbIX TUMOB ANEKTPUYECKIX
Lenew.

Llenn SELV nmeloT cnepytowme xapakTepucTuku:

1) nuTaHwe OT He3aBUCMMOr0 MCTOYHMKA MK OT 6E30MACHOr0 NCTOYHKKA. He3aBumcn-
MbI€ MCTOYHMKM 3TO aKKyMyNnsiTOPHbIe 6aTapemn nnm am3ensreHepaTopbl. besonac-
Hbl& UCTOYHMKN 3TO UCTOYHUKM UMEIOLLLIME N30SIMPYIOLLIMIA TPaHCHOPMATOp;

2) He MMEET 3a3EMNEHHbIX TOYEK. 3a3EMIEHMNE KAK OrOIEHHbIX MPOBOASLLIMX YACTEN,
Tak 1 paboymx yacTtel 3anpeLleHo B uensx SELV;

3) AOMKHbI ObITh OTAENEHbI OT APYrMX SNEeKTPUYeckux cuctem. OTaeneHme CUCTEMbI
SELV ot gpyrux uenemn gomkHO ObiTb rapaHTMPOBAHO 418 BCEX KOMIMOHEHTOB; ANs
3TOW Lenn NpoBoaHuKK Lenn SELV MoryT 3akmioyaTbCsl B MHOrOXUbHbIE Kabenw
1mM MoryT ObITb 06eCcneyeHbl AONOSHUTENbHON N30ANPYIOLLLE 060NOUKOIA.

TpebosaHus k Lenam PELV Te xe 4To 1 k uensm SELV, kpome 3anpeTa 3a3eMneHHbIX
TOYek; No ¢yt B Lensax PELV kak MMHUMYM OfiHa TOYKa BCEraa 3a3emsieHa.
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5.3 3awmTa oT NpsAMbIX 1 KOCBEHHbIX MPUKOCHOBEHWI

5 SawuTa yenoBseka

Llenn FELV ncnonbaytotcsi, korga no GyHKUMOHANbHLIM NPUYMHAM He MOTYT ObiTb
BbINONHEHBI TpeboBaHus ans uenen SELV nnn PELV; oHn TpebyloT COOTBETCTBUS
cnenylowyM npasuiam:

a) 3aLmTa OT NPSIMbIX KOHTAKTOB A0KHA ObiTh 06ecneyeHa:

- Meperopoakamm unm 060104KaMm CO CTEMEHBIO 3aLLMThI B COOTBETCTBUN C Bbl-
LecKa3aHHbIM (CPeAcTBa 3aLLMThl OT NPSIMbIX KOHTAKTOB);

- M30n9uMen, COOTBETCTBYIOLLEN MUHUMANBHOMY UCMBITATENIbHOMY HAMPSKEHWIO,
onpeaeneHHoMy 41l NePBUYHON Lienu. ECiv ncnbiTaHus He NPoAEHbI, U30NSLMS
[OCTYNHbIX HENPOBOAALLYMX YaCcTen 060pyA0BaHNS AOMKHA BbIAEPXNBATH UCMbl-
TaTeNbHOE HAMPSXKEHUE C AENCTBYOLLIMM 3HaYeHeM 1500 B nepeMeHHOro Toka
B TeYeHne 1 MuH.;

6) 3aLimMTa OT HENPSIMbIX KOHTAKTOB A0MKHA ObITb 06ecneyeHa cneayoLmMm Mepamm:;

- COEAMHEHME OrOMIEHHBIX MPOBOAALLMX YacTen 06opyaoBaHns uenu FELV v 3awmt-
HOr0 NPOBOAHMKA NEPBUYHON LEENV 06ECNeYMBaET OAMH M3 CNOCOOO0B 3aLLMTbl OT
NPSIMbIX KOHTAKTOB;

- coeauHeHne paboyero nposoaHuka uenu FELV 1 3awmTHoro npoBoaHmka nep-
BUYHOW Lenun obecneynBaeT aBTOMaTUYECKOE OTKIIOYEHME LENW OT UCTOYHMKA
NUTaHUS Kak CPeaCTBO 3aLMThI OT NPSIMbIX KOHTAKTOB;

B) Bunku cucteM FELY He fOmMKHBI NOAX0AMTE K PO3ETKAM OPYrMX CUCTEM HANPSXKEHNS, U

BUJIKM OPYrMX CUCTEM HAMPSHKEHUS HE OOMKHBI NOAX0AMTh K po3eTkam cuctem FELV.

PricyHok 1 noka3blBaeT rmaBHble 0co6eHHOCTU cucTem SELV, PELV n FELV.

PucyHok 1: cuctembl SELV, PELV u FELV

3alUUTHbBIA U30SNPYIOLLIA
TpaHchopmartop
W 3KBUBAJIEHTHOE NUTaHMe,

HeT 6e30MacHOro UCTOYHUKA,
OOMyCTUMO coeaviHeHne

ZOMYCTUMO COEAMHEHME C 3eMneit C SeMIIEN
L1 o |
L2 o | /
L3 o \ /
N o \ I ,
PE o \ ] -
PE PE
No N
3aLUNTHbIN .;H:. E o= [E
nU301pPYIOLWMiA v v @ L
TpaHcdopmartop —O N — N —rn
NN 9KBUBAJIEHTHOE
nuTaHme, L
HeT coeanHeHns! SELV PELVT FELVT
C 3emnen L— . .
O6opyaoBaHune l l
knacca ll b4 hS PP S S
Lenb PELV Llenb FELV S
A
o o
OrpaHNYeHNs HaNPSXEeHNa E coeguHeHwne c 3emsneil NPOBOAHMKAMN, L
NS CBEPXHIUKNX HAMPSKEHIA Hanpumep MeTannnyeckom Tpyobo nnm nosocom ‘8’
50 B nepemeHHoro Toka PE 3awuTHbIN NPOBOAHUK 8
120 B nocTosiHHOMO TOKA é 3N1eKTPOo, 3a3eMJIeHUS 2

MpumeyaHme 1: Ha 3TOM pUCyHKEe He NoKa3aHbl 3aLMTHbIE YCTPONCTBA OT CBEPXTOKOB.
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5 SawmTta yenoseka

5.4CuctemaTT

KoHTyp TOKa Npu 3amMblkaHnK Ha 3eMAI0 B cucTeMe TT npeacTasieH Ha puc. 1:

PucyHok 1: 3ambikaHue Ha 3emiio B cucteme TT

ABapwuitHbI TOK NPOTEKaeT No BTOPUYHOM 06MOTKe TpaHcdopmatopa, hasHomy npo-
BOJHWKY, YePEe3 CONPOTMBIEHNE 3aMblKaHUS, NO 3aLUUTHOMY MPOBOOHUKY B 3NEKTPOS,
3a3emsieHunst (cucTemMa 3a3eMieHNs anekTpoycTaHoBKM (Ra) 1 crucTema 3asemieHmst K
KOTOPOI nogcoemHeHa Hentpans (Rg)).

B cootBetctBuUmM ¢ TpebosaHmsmu ctaHaapTa IEC 60364-4 3awmutHoe yCTPOMCTBO
JO/MKHO ObITb CKOOPAMHMPOBAHO C CUCTEMON 3a3EMNEHNS AN MTHOBEHHOIO OTCO-
€MHEHUS MUTAHWS, ECAIN HANPSHKEHWNE NPMKOCHOBEHNS IOCTMIAET 3HAYEHNI ONACHBIX
L1 YeNTOBEYECKOro Tena.

MpuHmmas 50 B (25 B ong onpeaeneHHbIX MECT PacrnofioXeHMS ) 3a FPaHUYHOE 3HAYEHME,
YCOBUE, KOTOPOE HEOOX0AMMO BbINONHNUTb A1 OFPAHNYEHUS HANPSHXEHWS MPUKOCHO-
BEHWS HA OrOJIEHHBIX MPOBOASALLMX YaCTaX, NOANAAAIOLWMX NOA, AAHHOE OrPaHNYEHNE,
JIOJTXHO ObITb:

50
R RS-
a An
roe:

Rt — obLee akTMBHOE CONPOTMB/EHWE, PABHOE CYMME CONPOTUB/EHMIA SN1IEKTPO-
na3asemnexuns (RA) 1 3aLUMTHOMO NPOBOOHNKA NS OFOMEHHbIX NPOBOASLLIMX
yacten [Om];

la - TOK, 0BecneymBatoLLmMii aBTOMATUYECKOE OTKIOHYEHKE annapaTa 3aLuThl
OT CBEPXTOKOB B T@4EHUM 5 C, COrnacHo ero kpuneow cpabatbiBaHus [A];

IAn — HOMMHaNbHbIN pabounii anddepeHLManbHbIN TOK aBBTOMATUYECKOro
BbIkNo4aTens 3a 1 ¢ [A].

YyebHoe nocobure no anekTpoycTtaHoBKam 171

ADVLOC0204MANO6BRU

1SDC010035F0001



5.4 Cucrtema TT

5 3awuTa yenoeeka

13 BblLLECKA3aHHOMO 04EBUAHO, YTO 3Ha4eHue Rt pa3nnyHo npm McnoniL30BaHUK aBTo-
MaTWUYEeCKUX BbIKNoYaTenen BMeCTO annapaToB anddepeHLmanbHoro Toka.

Ha camom gene npy ncnonb30BaHnm NePBOro HE0OX0AMMO 00ECTIEYNTH OYEHL HU3KOE
3HayYeHne ConpoTUBNEHMS 3eMN (OOLIYHO MeHblLle, 4eM 1 OM), T.K. TOK OTKJIIO4EHNS
3a 5 ¢ 00bIYHO BLICOKMIA, B TO BPEMS KaK /15 MOCNEAHEr0 BO3MOXHO PEAIM30BbIBaTh
CUCTEMbI 3a3EMJIEHUS CO 3HAYEHNEM COMNPOTUBAEHNS B Thicsun OM, 4TO nerye ocy-
LLECTBUTD.

Tabnmua 1 nokasblBaeT MakCMMasbHble 3HA4eHUs conpoTuBneHna 3a3emneHnd, KoTo-

pble MOXHO NOAYYUTb, UICMOML3YS YCTPONCTBA ANdPEPEHLMaNbHOMO TOKa NPY 0ObIYHOM
mecTopacnonoxeruu (50 B):

Ta6nuua 1: 3HaYeHns CONPOTUBIIEHUS 3a3eMJIeHUs

lan Rt
[A] [Om]
0.01 5000
0.03 1666
0.1 500
0.3 166
0.5 100

3 16
10 5
30 1.6

Mpumep:

Mpeanonoxwm, 4To 3amta obecneyeHa cnoab30BaHMEM aBTOMATUHECKOO BbIKITOYa-
Tens Tmax T1B160 In125, 3HaueHns Toka cpabatbiBaHKs 32 BpeEMS MeHee 5 ¢, CornacHo
xapakTepucTuke cpabatbiBaHus 0kono 750 A, Npu X0N0AHOM COCTOSIHUM (HaMXy LKA
Cnyyan pyisi TepMOMarHUTHBIX pacuenuTenei).

50
Takum 06pasom: R < — 0.06 Om

[ins ob6ecneyeHns TpedyemMol 3aLUmTbl HE0OX0AUMO BbIMOJHUTL CUCTEMY 3a3EMIIEHUS
c conpotumsneHnem R; < 0,06 OM, faHHOe 3HaYeHne TPYAHOL4OCTUXMMO.

1 Ha060opOT, MPW MCNONL30BAHMM TOTO Xe aBTOMATUYECKOrO BbIK/KOHYATENS C pacLe-
nutenem gnddepeHumansHoro Toka ABB SACE RC221, ¢ HOMMHanbHbIM paboymm
anddeperumansHeiM TokoM IAn = 0,03 A, Tpebyemoe 3HaYyeHVe CONPOTMBIEHUS
3a3emneHus byaerT:

R, <=2 —1666:6 Om,
0.03

YTO N1Ierko oCyLecTBMMO Ha NpaKTUKe.
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5.4 Cuctema TT

5 SawmTa yenoBseka

104c
103¢
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: 2
750 A | |s 3
1 a
[ [ [ T10 2
0.1kA 1KA 10kA
B anekTpoycTaHoBKax C 06bI4HON CUCTEMOI 3a3EMEHNS W HArpy3Kamu, 3aLLMLLEHHBIMM
YCTPOWCTBaMM C pa3HbIMy TOKaMu cpabaTbiBaHNs, 419 AOCTUXEHUS KOOPAWNHALLMM BCEX
Harpy3oK C CUCTEMOW 3a3eMIeHNs HEOBX0AMMO NPEeayCMOTPETL XYALWWIA Cyyar ans
YCTPOWCTBA C CaMbIM BbICOKMM TOKOM CpabaTbiBaHusI.
Kak cnencrsue, Korga HeCKobko ¢GuaepoB 3allymLLEHbl YCTPONCTBaMM 3alyThl OT
CBEPXTOKOB, @ HECKOJbKO APYriX yCTpOMCTBaMm anbdepeHumanbHoro Toka, Bce npe-
MUMYLLECTBA OT UCMNOAb30BaHUS pacuenuTenein anpdepeHumansHOro Toka cBoaaTes
K Hyt0, TaK Kak Rt LOMXHO BbiTb BLIMMCIEHO HA OCHOBE | = 5, YCTPONCTBA 3aLUMTHI OT
CBEPXTOKA U TaK Kak 3TO HaMBbICLUWIA TOK CpabaTbiBaHNs U3 3TVX ABYX YCTPOMCTB.
Taknum 06pa3oM, peKOMEHIYETCA 3alyMLLAaTb BCe Harpy3km cuctembl TT nocpeac-
TBOM WCMO/Ib30BAHNS aBTOMATUYECKMX BbIK/lOYaTenein andpdepeHumansHoro Toka,
CKOOPAMHMPOBAHHBIX C CUCTEMOW 3a3EMIEHNS, AN AOCTUXEHNS NPENMYLLECTB Kak
ObICTPOr0 pasbeAMHEHNS LENW NPU BbISIBAEHWUN aBapun, Tak 1 NErko BbiNOJHAEMOW
CUCTEMbI 3a3EMIEHMS.
YuyebHoe nocobune No aneKTpoycTaHOBKaM 173
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5 3awuTa yenoeeka

5.5Cucrema TN

KoHTyp TOKa npu 3amblkaHnmn Ha 3emnio B cucteMe TN npeacTasneH Ha puc. 1:

PucyHok 1: 3ambikaHue Ha 3emnio B cucteme TN

KOHTYp 3aMblkaHUs HE BAVSIET HA CUCTEMY 3a3eMNIEHNS U GOPMUPYETCS NOCNeL0Ba-
Te/bHbIM COeAMHEHNEM A3HOr0 1 3aLLMTHOrO MPOBOLAHMKOB.

[ns 06ecneyeHmns 3aLmTbi C aBTOMATUYECKM Pa3beAMHEHNEM LIENV B COOTBETCTBUM
co ctaHpgapToM IEC 60364-4 Heo6x0aMMO BbINOSHWUTL CneayioLLee YCIOBUE:

roe:
Zs — CONPOTMBEHNE KOHTYPA 3aMblKaHWS, BKIIOYAOLLEE UCTOYHWK, paboyuii
MPOBOLHMK 10 TOYKM aBAPVN W 3aLLUTHBINA MPOBOAHUK MEXY TOYKOV aBapum
1 NCTOYHMKOM [OMm];
Up — LeWcTByloWee 3Ha4eHe HOMUHAIBHOrO HanpsXeHNs OTHOCUTENBHO
3emnu [B];
la — TOK BbI3bIBAIOLLMIA aBTOMATUYECKOE CpabaTbiBaHMe annapara 3aliuThbl B
npefenax BpeMeHU JaHHOro B Tabnuue 1, kak GyHKUMS HOMUHANBHOMO
Hanpsxenna Ug unu ons pacnpenenutenbHbix Luenen, 06bl4HO BPEMS
pa3beMHEHNS He MPEeBbILLIAtoLLee fonyCcTUMble 5 € [A];
ecnu 3awmTa obecneyeHa 3awmTHeIM annapatom anddepeHumanbHoro Toka, I, Homm-
HabHbIN AnddepeHumanbHbii Paboymnii TOK lp.

Ta6nuua 1: MakcumanbHoe Bpems pa3beauHeHus pnsa cuctem TN

Up [B] Bpems pasbemHeHns [c]
120 0.8
230 0.4
400 0.2
> 400 0.1
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5.5 Cucrtema TN

5 SawmTa yenoBseka

B cuctemax TN 3amblkaHne Ha 3eMJII0 C HU3KMM MOJTHBIM COMNPOTUBAEHNEM, BO3HU-
KaIOLWMM Ha CTOPOHE HU3KOr0 HanpPsXXeHWs, BbI3bIBAET TOK KOPOTKOrO 3aMbIKaHUS C
[0CTaTO4HO BbICOKUM 3HaYEHMEM 13-3a HU3KOMO 3HAYEHUS CONMPOTUBIIEHNS aBAPUINHOIO
KOHTYpa. 3alLmTa OT HeNpPsSIMbIX KOHTAKTOB MOXET OblTb 00ecneveHa aBTOMaTU4YECKMMI
BbIK/tOHATENSAMU: HE0OX0AMMO YOeauTbCs, YTO Pabo4MiA TOK B Npeaenax ycTaHOBNEHHOrO
BPEMEHM HIXE, YHEM TOK KOPOTKOrO 3aMblKaHUS.

Mcnonb3oBaHue annapata amdpdepeHumansHoro Toka yayywaeT YCIoBMS 3allmnThl,
B 0COOEHHOCTM KOraa NosHOe COMPOTUBIEHUE KOHTYpa 3aMblKaHWUst MMEET BbICOKOe
3HaueHune, Takum 06pa3omM orpaHMyMBas TOK KOPOTKOrO 3aMbIKaHUS; 3TOT TOK MOXET
CYLLECTBOBATb AOCTATOYHO OONrO€ BPEMS, BbI3biBas MEPErPEB MPOBOAHUKOB N PUCK
BO3ropaHus.

B nTore, He06Xx0AMMO PACCMOTPETL BO3MOXHOCTH MCMOb30BaHWS annapatos andde-
peHumanbHow 3awwmThl B cuctemax TN-C, Tak kak HeTpanbHble 1 3aLmTHbIE QYHKLIMN
o6ecneyeHbl 0AHMM NPOBOAHMKOM: AiaHHas KOHGUIypaLws He AacT paboTaTb yCTPONCTBY
InpdepeHLmManbHOro Toka.

Mpumep:

B ycTaHOBKe, NpeaCcTaBNEHHOM HA PUC. 2, aBAPWIHDIA TOK HA 3EMITIO:
lkg = 3 kA

HomunHanbHoe HanpsixeHne oTHocuTenbHo 3eman 230 B, Takum 06pa3om B COOTBETC-
TBUW C Tabnuuein 1 Heob6xoanMo ybeauTbCs YTo:

U
|, (040 <=2=1,,, =3KA
ZC
PucyHok 2
-U1
U U,=400B
LLLN /TN-S
-QF1
T1B 160 In125
Y -wci
3x(1x50)+1x(1x25)+1G25
. TBXCu
dV =0.38%
l,=134.0 A
VAN L=20m
-B1
L
S
S, = 70.00 kBA 8
H cos_ = 0.90 )
¢ O
[m)
<
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101¢c

1c

0.4c

10-7¢c

176

5.5Cuctema TN

5 3awuTa yenoeeka

A3 kpnBoOI cpabaTbiBaHWS (PUCYHOK 3) O4EBMAHO, YTO aBTOMATUYECKUIA BbIKKOYATENb
cpabatbiBaeT 3a 0,4 ¢ npu 3Ha4eHUn Toka Hxe, yem 950 A. B pesynbTate 3awwpmTa ot
HENPSIMbIX KOHTAKTOB 06ECNEeYMBAETCS TEM XE aBTOMATUYECKMM BbIK/l04aTeNEeM, KOTO-
P 3aWwmLLaeT kabenb 0T KOPOTKOro 3amblKaHMsS U neperpy3ku, 6e3 HeobxoanuMocTu
NCM0/b30BaHNS AONONHUTENBHOMO annaparta anddepeHumansHoro Toka.

PucyHok 3: Bpemsi-TokoBbie xapakTepucTuku L-G

| 5=3.0 KA

\ 3x(1x50)+1x(1x25)+1G25

T1B160 \
In125 N

N
N || N
\ N
\ N
| N\
|
|
950 All ||
0.1kA 1KA 10kA
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5 SawmTa yenoBseka

5.6 CucremallT

Kak nokasaHo Ha pucyHKe 1, Tok 3aMblkaHns Ha 3emiTio B cucteme IT npoTekaeT Yepes
€MKOCTb JIMHENHOr0 NPOBOAHMKA K HENTPabHOW TOYKE NuTaHus. 1o 3Ton npmynHe
NnepBoe 3aMblkKaHWe Ha 3eMJII0 XapaKTePU3YETCS CIMLLKOM HU3KUM 3HAYEHNEM TOKa,
YTO He BbI3bIBAET CpabaTbiBaHNS 3aLLMTHI OT CBEPXTOKOB; HAMPSHKEHNE MPUKOCHOBEHUS

TakKXxe 04eHb HU3KOe.

PucyHok 1: 3ambikaHue Ha 3emiio B cucteme IT

r-ere

_______________ L
___________ Lo
A Ls
Cs1/C21[ Cy
7/7/7/2'7/7/7/:7

B cootBeTcTBMM cO cTaHaapTom |IEC 60364-4 HeT He0OXx0AUMOCTY B aBTOMATUYECKOM
pa3beaMHEHUM LIEMKN B Cly4ae NepBoro 3aMblkaHns Ha 3eMITI0 NMPKW BbINOJHEHWUM Che-

R, -1, <U,

OYIOLLEro YCNOBUS:

rge:

Rt — CONPOTUBIEHNE 3NneKTpoaa 3emMnun onga OoroieHHbIX NPOoBOAALLINX yacTen

[Om];

lg - aBapuWiHLIA TOK NEPBOro 3aMblKaHNUS HE3HAYMTENBHOMO CONPOTUBNIEHNS
Mexay GasHbiM NPOBOAHWMKOM U OrOSIeHHOM NPOBOAALLEN YaCTbIO[A].

[Mpw BbINOSHEHUM LAHHOTO YCIOBUS, MOCSIE MEPBOro 3aMbIKaHUS, 3HAYEHWE HANPSKEHNS]
MPVKOCHOBEHMS HA OrONIEHHbIX NPOBOASLLYMX YacTsax OyaeT Huxe S0B, gonycTmMoe ans
4eNIOBEYECKOro TeNla Ha HeonpeAeNeHHOE BPEMS, B COOTBETCTBUM C KPMBO 6e3onacT-
HoCTK (cM. Pasgen 5.1 « OCHOBHbIE CBEAEHMS: BIUSIHIE TOKA HA YENTOBEKA»).

B yctaHoBkax cuctembl IT He06X0AMMO YCTPOCTBO KOHTPONS M30NALMM NS BbISIBIEHNS
MPUCYTCTBMS NEPBOro 3aMblKaHUS Ha 3EMJTIO.

YyebHoe nocobure no anekTpoycTaHoBKam
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5.6 Cuctema IT

5 3awuTa yenoeeka

B C/iydae BTOPOro 3aMblkaHMA Ha 3eMJIO NUTaHKe O0/IXHO ObITb OTCOEAMHEHO B COOT-
BETCTBMW CO Creayowmmn Tpe6OBaHI/I‘r'|MI/IZ

a) B CIyyae 3a3eMSIEHMS MPOBOISILLIMX HACTe B rpynnax vim UHAMBUOYaNbHO YC-
NOBMS 3aLLWTLI COBNAAAtoT ¢ cuctemammn TT ( cM. Pasoen 5.4 « Cuctema TT»);
0) BcCny4ae KONNEeKTMBHOrO 3a3eMIEHNS MPOBOAALLMX YacTeN 00beAMHEHHbIX
B 3aLMTHBIA NPOBOOHMK, MPUMEHSIIOTCS YCI0BUS 3aLmThl cuctemsl TN;
B YaCTHOCTM I0MXHbI ObITh BbIMOMHEHbI CNEAYIOLLIME YCNOBUS:
€C/1 HenTpanb COCPenoToYEeHa:

r

7. <Y
2.

eCNV HelTpanb pacnpeneneHa:

Ia

roe:

¢ Uy — HoMUHanLHOe pasHoe HanpsixeHue [B];

¢ U, - HOMUHanNbHOe IMHENHOE HanpsixeHwue [B];

¢ 7o — CONPOTMBIIEHME KOHTYpPA 3aMblkaHWs, BKIoyaoLlee $asHblil NPOBOLHMK U 3a-
WWTHLIA NPOBOAHMK [OM];

¢ 7’5 — CONPOTMBIIEHNE KOHTYPA 3aMblKaHWS, BKNOYAIOLLLEe HETPaNbHbIA NPOBOSHUK U
3aWWTHBIA NPoBOAHUK [OM];

® |, — paboymii TOK 3aLLMTHOrO annapaTta COOTBETCTBYIOLLVMIA BDEMEHN Pa3beayHEHNS,
JAHHOro B Tabnuue 1, unun B Te4EHUM 5 ¢ ANs pacnpeaenuTesbHbixX Lenen.

Ta6nuua 1: MakcumanbHoe Bpems pa3beauHeHus B cuctemax IT

HomuHanbHOe HanpsxeHue Bpems pa3bepuHeHus [c]
Uo/U; [V] HeTpanb He pacnpepeneHa HeTpanb pacnpegeneHa
120/240 0.8 5
230/400 0.4 0.8
400/690 0.2 0.4
580/1000 0.1 0.2

B cranpapte IEC 60364-4 cka3aHo, 4To TpeboBaHUS NepeyncneHHble B NyHkTe 6) He
MOTYT ObITb BbINOIHEHbI C UCMOMb30BAHNEM 3aLLUMTHOMO annapaTa OT CBEPXTOKOB, 3a-
LLMTa KaXa0ro MCTOYHMKA NUTAHNSA Harpy3ku A0XHa ObITb 06ecneyeHa NocpeacTBOM
annapata gnpdepeHumanLHOro Toka.

YcTtaBka annapatoB andpepeHLmanbHoro Toka AoxHa ObiTh BbIOpaHa ¢ OCTOPOX-
HOCTbIO BO 136exaHnmn HexenatenbHbix cpabaTtbiBaHNi 13-3a 0COO0ro NyTy NEPBOro
aBapUINHOro ToKa, MPOXOAALLEr0O Yepe3 eMKOCTb JIMHEMHOMO NPOBOAHMKA K HEATPab-
HOV TOYKE MUTAHUS (BMECTO NOBPEXAEHHOM NMHWUMW, HA APYryi0 pabouyylo IMHMIO C
6onee BbICOKMM COMPOTMBIIEHMEM, YTO MOXET NoBneyb 6onee BbICOKOE 3HaYeHne
aBapuinHOro Toka).

178 YuebHoe nocobune no aneKkTpoycTaHOBKaAM
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5 SawmTa yenoBseka

5.7 Annapartbl agudPpepeHunanbHOro Toka

OcHOBHbIE CBegeHUs 00 aBTOMaTUYeCKUX BbiKJlloYaTensax

anddepeHuManbLHOro Toka

MpuHUMN paboTbl pacuenutens anddepeHLnansHOro Toka — 370, B OCHOBHOM, BbiSIB-
NeHve Toka 3amMblKaHWs Ha 3eMJII0 NMOCPEACTBOM TOPOUAANLHOro TpaHcdopmaTopa,
KOTOpbIV 06XBaTbIBAET BCE paboyme NPOBOAHUKM, B TOM YACAE W HENTPANb, ECIN OHA

pacnpenenexHa.

PucyHok 1: MpuHuun pa6oTtbl annapaTta auddepeHunanbHOro Toka

Mpun OTCYTCTBMM 3aMblKaHUS HA 3EMJTIO BEKTOPHAs CyMMa TOKOB |, paBHa Hysio; npu
HaNMYMM 3aMbIKaHWUS Ha 3eMJTI0 3HAaYEHUE |, MPEBbILLIAET HOMUHANBHLIV AU OEPEHLM-
anbHbIA pabounii ToK |z, Lienb BTOPUYHOM 0OMOTKM TOPOMAA NOCLINAET CUrHaN PasMmbl-
KatoLLen 06MOoTKe, NPOBOLMPYS cpabaTbiBaHNE aBTOMATUYECKOMO BbIK/TIOHATENS.
MepBas knaccudmkauys annapatos anddepeHunanbHOro Toka MOXET ObITb caenaHa
B COOTBETCTBMW C TUNOM aBapPUAHOIo TOKA, Ha KOTOPbIN OHW pearvpytoT:

- Tun AC: cpabatbiBaHue obecnedeHo ana anddepeHumanbHbiX CUHYCOMAANbHbIX
NepemMeHHbIX TOKOB, BO3HUKLLIMX BHE3AMHO UM MeONEHHO HapacTatoLLMX;

- Tun A: cpabaTbiBaHne 06ecneveHo aas anddepeHumanbHbiX CUHYCOUAANbHbIX Nepe-
MEHHbIX TOKOB 1 AnddepeHumanbHbIX MybCUPYIOLLMX MOCTOSIHHBIX TOKOB, BO3HMKLLINX
BHE3arHo UM MeJIEHHO HapacTaloLWwmXx;

- Tun B: cpabartbiBaHne obecneyeHo ans anddepeHumansHbiX NOCTOSHHBIX TOKOB U
anpdepeHLmanbHbIX CUHYCOMOANbHBLIX MEPEMEHHBIX TOKOB U AndPepPEHLManbHbIX
NYJbCUPYIOLLMX NOCTOSIHHLIX TOKOB, BO3HMKLLIMX BHE3AMHO MM MeONEHHO Hapac-

TaloLwmnx.

ﬂ,pyraﬂ KJ'IaCCI/ICDI/IKaLI,I/IFI OTHOCUTCA K pa6oqe|71 3aepXKe BPpeMeEHN:

- T1n 6e3 3a0ePXKY;
- BpeMeHHas 3aaepxka S-tuna.

YyebHoe nocobure no anekTpoycTaHoBKam
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5.7 Annapartbl gnddepeHLManbHOro Toka

5 SawuTa yenoeeka

AnnapaTtbl anddepeHumanbHOro Toka MoryT 6biTb 0ObEAMHEHBI MM HET C APYTUMU

YCTPONCTBAMU; BO3MOXHO BbIAENUTB:

- BbIK/IoYaTenn auddepeHumansHoro Toka (BAT): OHM MMEIOT TONbKO pacuenvTeslb
andbepeHLMansHOro Toka u MOryT 3aLyLLaTh TONIbKO OT 3aMblkaHus Ha 3emiiio. OHK
[0KHbI ObITb NOCNEA0BATENBHO COEANHEHBI C TEPMOMArHUTHBIMI @BTOMATNYECKUMM
BbIK/IOYATENSAMM UM NPESOXPAHUTENAMM )15 3ALLMTHI OT TEMJI0BbIX M IMHAMUYECKMX
YAapoB;

- aBTOMaTMYecKue BuiknoyaTenn andoepeHumansHoro Toka ¢ 3amTon 0T CBEPXTOKA
(ABAT): 370 KOMOMHALWMS TEPMOMArHUTHOrO @aBTOMATUYECKOrO BbIK/tOHYATENS 1 an-
napata amdPepeHLManbHOro Toka; OHM 00ECMNEYMBAIOT 3aLUMTY Kak OT CBEPXTOKOB
Tak 1 OT TOKa 3aMbIKaHKsl Ha 3EMILO;

- aBTOMaTM4eCcKme BbiKyaTenn AndoepeHLmnansHoro Toka ¢ BHELHUM AndoepeH-
LmasnbHbIM TPAHCHOPMATOPOM: OHU UCMONbL3YIOTCA HA MPOMBILLIEHHBIX YCTAHOBKAX C
BbICOKMMM TOKamu. COCTOSAT M3 pacLenuTenNsi, COEAUHEHHOr O C BHELUHM TpaHChop-
MaTopOM C 06MOTKOI N5 BbisiBNEHUs anddepeHuman-HOro Toka; B Cnyvae 3ambl-
KaHWS Ha 3eMJTI0 NOCTYNAET CUrHan A1 pa3MblkaHUs MeEXaHW3mMa aBTOMaTUYeCKOro
BbIK/IIOHATENS MW IMHEHOMO KOHTaKTOpa.

IAno — AnddepeHumanbHbIi TOK HecpabaTbiBaHKs, KOTOPbIN SBASETCS MaKCUMAabHbIM

3Ha4YeHneM onddepeHLmanbHOro TOKa, HE Bbi3biBaIOLLLMM CpabaThiBaHUs aBTOMATUYEC-

KOro Bblkntoyatens; oH paBeH 0,5+ 15,. Takum 06pa3omM, BOSMOXHO 3aK/I04UTb YTO:

- onal,<0,5 + Iy annapat aunddepeHumanb-HOro Toka He LOMKEH cpaba-
TbIBaTb;

- 90,5 ¢ Izn < Ip < lpn @annapat anddepeHumansHoro Toka MoxeT cpaba-
TbiBaTb;

- ansly > Iy, annapat andbdepeHumanbHOro Toka JoMKEH cpabaTbiBaTh.

[lna Bbi6opa HOMUHANBLHOrO paboyero anddepeHLManbHOro Toka HeobX0aAMMO yun-

TbIBaTb B OOMNOJIHEHWE K KOOPAUHALMM C CUCTEMON 3a3eMNEHNS TaK Xe TOKM YTEHKMN B

YCTaHOBKE B LIENIOM; X BEKTOPHast CyMMa Bcex $has He A0mKHa ObiTb Bbie 4em 0,5 « 15y,

[N51 TOr0 YTOObI HE BbI3bIBATb JIOXKHbIX CpabaTbiBAHWIA.

CenektuBHoctb Mexay BAT

B cranpaprte IEC 60364-5-53 cka3aHO, HTO CENEKTUBHOCTb MEXAY 3aLUMTHbIMK anna-

patamu anddepeHLManbHOro Toka, ycTaHOBNEHHLIMU NOCNEA0BATENIbHO, MOXET ObiTh

HeoOxoayma No TEXHUYECKMM MPUYMHAM B 4aCTHOCTK, koraa 6e30nacHOCTL obecneyeHa,

15 TPOAOIHKEHNS NMUTAHNS YAaCTEN YCTAHOBKM HE MOABEPXKEHHbIX aBAPWN, ECIN TAKOBbIE

MMetoTCA. 3Ta CENEKTUBHOCTL MOXET ObITb LOCTUIHYTa nogbopomM BT Takum 06pasom,

4TOObI CpabaTbiBan annapat 611xe BCEro PacnonoXEHHbIN K aBapuu.

CyuiecTByeT ABa Tvna cenekTmBHOCTM mexay BAT:

- FOPM30HTasbHAs CENEKTUBHOCTb; 00eCNeYMBaeT 3aLMTY KK NMHM MCMONb30BaHM-
eM cooTBeTCTBYyloLLEero BAT; Takum 06pa3om B Cyyae 3amMblKaHWS Ha 3eMA0 0TCOeau -
HSETCA TONIbKO NOBPEXAEHHAS IMHMS, TaK Kak Apyrie annaparsl anddepeHUmansHoro
TOKa He BbISIBNISIOT aBapUIHbINA TOK. TeM He MeHee He00X0aMMO 00eCNeYnTb 3aLLUTHbIE
Mepb! OT KOCBEHHbIX MPUKOCHOBEHMI B YacTu HKY v ycTaHoBku Bbiwe BAT;

- BEPTMKaASIbHAsA CENIEKTUBHOCTb: peannadyetcs npumeHeHnem BT, coeuHEHHbIX
nocnenoBaTesibHo.

PucyHok 2: fTopuaoHTanbHas cenekTMBHocTb BAT

Iy 0.3 A I 0.3A
(a] t0.5¢c (Al t0.5¢
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5.7 Annapatbl anddepeHumManbHOro Toka

5 SawmTa yenoseka

PucyHok 3: BepTukanbHas cenektuBHoctb BAT

% A 1A

t1c
l I, 0.3A
t0.50

I»0.03A
tycrt.

B cootBetcTBMM co cTtaHaapTom IEC 60364-5-53 ons obecneyeHns cenekTMBHOCTU
Mexay AByMSl mocneaoBaTesbHbiMKU 3aWwmTHeIMKM BT 9Tk annapaTtbl AOMKHbI YA0B-
NeTBOPSATb ABYM CleayoLmmM TpeboBaHmsaM:

- amnep-CekyHaHas XxapakTepucTrka HecpabaTblBaHWS 3aLMTHOrO BAT pacnonoxeHHo-
0 CO CTOPOHbI UICTOYHMKA (CBEPXY) AOMKHA NPOXOANTb Had 00LLein paboyei amnep-
CEKYHOHOW xapakTepucTukon BT pacnonoxXeHHOro o CTOPOHbI HArpy3ku (CHU3Y);

- HOMUHanNbHbIM AnddepeHumanbHbii paboynii TOK annaparta, PacnosoXeHHOro Co
CTOPOHbI UCTOYHMKA, AO/KEH ObiTh BbilLe, 4emM TOK BAT pacrnonoXeHHOro Co CTOPOHBI
Harpysku.

Bpems-TokoBasi xapakTepucTUKa HecpabaTbiBaHUS — 3TO KPMBasi, NOKa3bIBAOLLAS

MaKCUMasibHOE 3Ha4YEHVE BPEMEHN CpabaTbiBaHusl, B TEYEHME KOTOPOro AnddepeHum-

a/bHbI TOK BbILLE YeM AnddepeHUmanbHbIii TOK HecpabaTbiBaHWs (paBHbI 0,5 « 1xp,).

B 3akntoyeHue, cenekTmBHOCTbL Mexay Apymst BAT, coeanHeHHbIMM NOCNen0BaTeNLHO,

MOXET ObITb LOCTUIHYTA:

- ona BAT tvna S, pacnonoXeHHOro CO CTOPOHbI MCTOYHMKA (B cooTBETCTBUM C IEC
61008-1 1 IEC 61009), TMN ¢ BpeMeHHO 3aaepXKOoW, BbIBOPOM aBTOMATUYECKMX
BbIK/IlOYaTENen 06LLEro TMna PacnonoXeHHbIX BHA3Y C |y, paBHOM OOHON TPeTn oT
[An BBIKITIOYATENEN PACMONOXEHHBIX CBEPXY;

- AN 9NEKTPOHHbIX pacuenutenen andpdeperupmansHoro toka (RC221/222/223, RCQ)
BbIOOPOM BEPXHErO annapara C yCTaBkamm TOKa 1 BpEMEHN HEMOCPEACTBEHHO 60sbLLE
4eM Yy HUXHero annapata, 06593aTenbHO NPUMHUMAs B pacyeT Jonyckun (CM. Tom 1,
pasgen 2.3: Tunbl pacuenuTenei).

[ins 3aWmMTbl OT HEMPSAMbIX KOHTAKTOB B PACNpPefennTeNbHbIX CETSX CUCTEMbI TT Mak-

CUManbHOE BPEMS Pa3beanHEHNs Npu |, He LomkHO npesbiwath 1 ¢ (IEC 60364-4-41,

n.413.1)
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5 3awuTa yenoeeka

5.8 MakcumanbHag 3awmilaemas gJiMHa
A1 3alMUTbl JIloaen

Kak cka3aHo B npeaplayLLmnX pasaenax cTaHgapTammn onpeaeneHo MakCMansHOe Bpemst
OTK/IOYEHUS AN 3alUMTHBIX annapaTtoB BO n3bexaHue natanoro-puanonornyeckux
BNUSIHWIA HA YENOBEKA, CONPUKACAIOLLErocs ¢ paboyMmM YacTamu.

s 3aLmThI OT HEMPSAMbIX KOHTAKTOB HEOOX0ANMO YOeamnThCs, YTO aBTOMATUYECKMI
BbIKJIOYATENb CpabaThiBAET B TEYEHIE BPEMEHW MEHbLLEr 0, YeM MakCUMabHOE BpeMs
onpeaeneHHoe CTaHaaPTOM; AaHHAA NPOBEPKa OCYLLIECTBASETCS MYTEM CPABHEHWS M-
HMMAabHOrO TOKa KOPOTKOMO 3aMblKaHWs! 3aLLMLLIAEMON OrOfIEHHON NPOBOASLLEN HaCTH
¢ pabo4Mm TOKOM, COOTBETCTBYIOLLIM BPEMEHW, KOTOPOE YCTAHOBNEHO CTAHAAPTOM.
MUHUMABHBIA TOK KOPOTKOr0 3aMbIKaHWNS MOSBASIETCS MPUW 3aMbIKaH!M Mexay GasHbIMm
1 3aLLMTHBIMW MPOBOAHNKAMM B CAMOI AabHEN TOUKE 3aLLMLLIAEMOro NPOBOAHMKA.
[ns BbIYMCNEHNS MUHMMANBHOMO TOKA KOPOTKOrO 3aMbIKaHWUs! MOXET NMPUMEHATLCS
NPUONN3UTENbHDIA METOA, Y4UTLIBAS YTO:

- MPUHATO, YTO B pesynbraTe neperpesa, BbI3BaHHOMO KOPOTKUM 3aMblKaHNEM
COMPOTUBNEHME NPOBOAHMKA NOBbILLIAETCS HA 50%, MO CPABHEHMIO CO 3HAYEHMEM
npu 20 0C;

- B pesynbTarte Toka KOPOTKOro 3amblKaHns HaNpPsKeHMe NUTaHMS CHUXAETCS
00 80%;

- peakTMBHOE COMPOTUBNEHME NPOBOAHMKA YHMTLIBAETCS NPU NONEPEYHOM
ceyeHuu Bbillie 95 Mm2,

Cnenyowas ¢opmyna BbiBefeHa ¢ NpuMeHeHnem 3akoHa Oma, Mexay 3alUTHbIM
annapaTom 1 TOYKOW aBapum.
PaciungppoBka cMBOI0B 1 MOCTOSIHHBIX POPMYJIbI;

- 0,8 - KO3DDUUMEHT, YUNTLIBAIOLLMIA CHUXEHWE HAMNPSIXKEHUS;

- 1,5 — KO3 OUUMEHT, YHUTLIBAIOLLMIA YBENIMYEHNE CONPOTUBNEHNS NPOBOLHNKA;

- Uy — HOMUHANbHOE JIMHENHOE HanpPsXeHue;

- Up — HOMUHanLHOe GasHoe HanpsxeHue;

- S - nonepeyHoe ceveHme GasHoro NPOBOOHUKA;

- SN - NoNepeyYHoe CeYEHVe HEMTPaNbHOrO NPOBOAHMKA;

- Spg — NonepeyHoe CevyeHme 3aLmMTHOro NPOBOAHNIKA;

- p - yAenbHoe conpoTuBneHne NpoBoaHuka npu 20 0C;

- L - pnvHa kabens;

_Sn

- m= STE OTHOLLIEHME MeX 1y 0OLLMM NonepeyHbIM cedeHnem ha3Horo NpoBos-
HUKa (NONepeyHoe CevyeHne 0aHOro ¢hasHoro NPOBOOHNKA S YMHOXEHHOE Ha
4MCNO NapannenbHbIX NPOBOAHNKOB N) 1 MONEPEYHLIM CEYEHMEM 3ALLMTHOMO
NPOBOAHUKA Spg C NPEANONIOXEHNEM, YTO OHW M3FOTOBEHBI U3 OOHOrO MaTe-
puana;

M Sy-n

- S.. OTHOLLEHVe mexay 00LLYM NONEpPEeYHbIM CEYEHNEM HENTPaNbHOMO
MPOBOAHMKA (MOMNEPEYHOE CEYEHME OQHOMO HEWTPaNbHOr0 MPOBOAHMKA Sy
YMHOXEHHOE Ha YMCNO napanfiefibHbIX NPOBOAHNKOB N) 1 NONEPEYHLIM Ceye-
HUEM 3aLLUMTHOrO NPOBOAHMKA Spg C NPEAMNOIOXEHNEM, YTO OHW N3rOTOBNEHDI
13 OHOro MaTepmana;

- Kk{ — noNpaBoYHbIN KOIPDULMEHT, yUNTLIBAIOLLMIA CONPOTMBAEHUE Kabens ¢ no-
nepeyHbIM cedeHrem 6oblie 95 MM2, BoIGMpaembiii 13 CneayioLLei Tabanubl:

lMonepeyHoe ceyexne
$a3Horo NpoBoaHMKa [MM2] 120 150 185 240 300
K1 0.90 0.85 0.80 0.75 0.72
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5.8 MakcumanbHas 3awmuiaemMas aamHa s 3awnTbl Tiogen

5 SawmTa yenoBseka

— MONPaBOYHbLIN KOIDPULIMEHT YYMTHLIBAIOLLMIA NapannesbHoe CoeauHeHre npo-
BOJHWKOB, BbIYMCASEMbIN NO cneayoLen Gopmyne:
n—1
K, =4——
n

rAe N KONMYeCTBO napanienbHbiX NPOBOAHMKOB Ha dasy;
- 1,2 OTK/IOHEHWE MarHUTHOM YCTaBKM AOMYCTUMOE CTaHJAPTOM.

Cuctema TN
CDopmyna Oona oueHK MUHUMallbHOI0O TOKa KOpOTKOFO 3aMblKaHUA:
0.8-U,-S
Ikmin = 0 : k1 : k2
15-12-p-(1+m)-L

cnenoBaTesibHoO:

B 08-U,-S
1.51.2-p-(1+m)- |

K-k,

kmin
Ay L1
L2

L3 —>

N
PE

BRIt

N|L3| L2| L1
N
ok 404

At

V VYV VY

m —>
=]

T
m
T

X_

CuctemalT

Cnegnytowas dopmyna LencTBUTENbHA, KOTAA BTOPOE 3aMblKaHWE Ha 3EMIII0 NPEBpa-
waet cuctemy IT B cuctemy TN.

Heo6xoa1MmMo 0TAENbHO NPOBEPUTL YCTAHOBKM C PACnpeaeneHHO N HepacnpeaeneHHON
HeWTpansio.
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5.8 MakcumanbHas sawmuiaemMas oamHa oas 3almuTbl niogen

5 3awuTa yenoeeka

CocpepoToyeHHas HeuTpanb

Mpw CyLLECTBOBAHNM BTOPOrO 3amMblKaHus Ha 3eM1io GOpMya CTaHOBUTCS:
08-U,-S

— K-k
i 21.512.p-(1+m)-L ' ?
oTcCtoaa.
_ 08U, S ok,
21512 p-(1+m -1,
AY U
— ; 12 — —
D — — L3 <=—
!
SARN Y
i PE ) |
z L3 L2| L1 I L3| L2f L1 )
. Tﬁﬁ 11 140

HeiiTpanb pacnpepeneHa

Cnyuain A: TpexdasHble Lenu B cucteme IT ¢ pacnpeneneHHon HenTpanslo:
0.8-U,-S
lrin = Ky kg
2.1512-p-(1+m-L

oTCloaa.

~ 0.8-U,-S |
21512-p-(1+m -1,

Ky K,

Cnyyan B: TpexdasHble + HEMTPanbHbIE Lenu B cucteme IT ¢ pacnpeneneHHon Hel-
Tpanbio:

O-8'U0'SN
Ikmin = 'k1'k2
2-1512.p-(1+m,)-L
oTcloaa: 1.
L 0.8 UO SN -k1-k2

T21512.p-(1+m,)-|

kmin
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5.8 MakcumanbHas 3awmuiaemMas aamHa s 3awnTbl Tiogen

5 SawmTa yenoBseka

AY o L1
| o
Z oy YUY et bbb
e P iy PRy
A6 pAiks

MpumeyaHnsa gng ncnonb3oBaHua Tadbnuy

Tabnuupbl NOKa3bIBAOLLIME MAKCMMAaNbHO 3aLUMLLAEMYI0 AAVHY Oblnn onpeaeneHsl ¢
YYETOM CIeAyIOLLIMX YCIIOBUIA;

- 0[IMH kabenb Ha Ba3y;

- HomuHanbHoe Hanpsixenne 400 B (TpexdasHas cuctema);

- kabenu MeaHble;

- HEMTpanb He pacnpeaeneHa, ToNbko ans cuctemsl IT;

- MonepeYHoe CeYeHme 3aLMTHOroO NPOBOAHMKA B COOTBETCTBMM C Tabnuuen 1:

Tabnuua 1: nonepeyHoe cevyeHue 3aLMUTHOro NPOBOAHMKA

MonepeyHoe ceveHne lMonepeyHoe ceveHne
asHoro npoBoaHuKa S [MM2] 3aLLMTHOrO NPOBOAHMKA Spg [MM2]
S<16 S
16<S<35 16
S>35 S/2
MpumedaHune: GasHbIi 1 3aLLMUTHBIA NPOBOLHMKM MMEIOT OAMHAKOBYIO M30M1SLMIO U MaTepuan
NPOBOAHUKA.

Korga 6bl He MCnonb3oBanach GyHKLMS NEKTPOHHOrO pacuenuTens S (3agepxka npu
KOPOTKOM 3aMblkaHuu), He06X0aAMMO yOeamnTbCS, 4TO BPeMst CpabaTbiBaHWS HUXE YEM
3HAYeHMe BPEMEHU, yka3aHHoe B padaene 5.5 Tabnuubl 1 ansa cuctem TN n paspene
5.6 Tabnuupl 1 ona cuctem IT.

[lng ycnoBuin, OTANYHBLIX OT NEPeYNCEeHHbIX, HE0OX0AMMO NPUMEHATL CneayloLme
nonpaBoYHbIE KOIPOULMEHTHI.
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5.8 MakcumanbHas sawmuiaemMas oamHa oas 3almuTbl niogen

5 3awuTa yenoeeka

MonpaeoyHblie KO3 PULNEHTDI

MonpaBoyHble k03 PuLMEeHTbI ANg napannenbHbiX ¢pasHbix Kabeneii: 3HaveHne
MaKCMManbHO 3aLLMLLIAeMO ANnHbI M3 Tabnuupl 2 (cuctema TN) nnm Tabnuupl 3 (cuc-
Tema IT) 4OMXHO OblTb YMHOXEHO Ha cneayoLmin KoadGUUMEHT:

n 2 3 4 5 6 7 8
ko 2 2.7 3 3.2 3.3 34 35

N KONM4eCTBO napaniesibHbIX NMpoOBOJHNKOB Ha ¢33y.

MonpaBouHbI KO3PPULMEHT ansa TpexdasHOro HanpsHKeHus oTamyHoro ot 400 B:
3Ha4YeHne MakcUManbHO 3aLmLLaeMoin annHel u3 Tabnuupl 2 (cuctema TN) unm Tabnu-
ubl 3 (cuctema IT) BOMKHO BbITb YMHOXEHO Ha CneaytoLwmii KO3OOUUMEHT:

HanpsixeHwe [V] 230 400 440 500 690
ky 0.58 1 1.1 1.25 1.73

Insa ogHodasHbix cuctem 230 B nonpaBoyHbI KOIOPUUMEHT HE MPUMEHSIETCS.

MonpaBoYHbiii KO3 PUUMEHT AN aniOMUHUEBbIX Kabeneit: 3HauyeHne Makcu-
MabHO 3awwymLaemMon aAnmHbl 3 Tabnuupl 2 (cuctema TN) nnm Tabnuuel 3 (cuctema IT)
LOJXHO ObITb YMHOXEHO Ha CNeAYIoLmnin KOIPDULMEHT:

K 0.64

MonpaBo4HbIi KO3IPPULMEHT AN NONEePevHOro Ce4eHUs 3aLUTHOro NPOBOAHMKA
SPE oTAanyHOro ot nonepey4yHoro ceyeHuns u3 Tadbnuubl 1: 3Ha4YeHNE MakCUManbHO
3aLLUMLLIAEMO AJIMHBI AOMKHO OblTb YMHOXEHO Ha KO3D®OULMEHT, COOTBETCTBYIOLLINIA
nonepeyHoOMy ceyveHnto $Ga3HoOro NPOBOAHMNKA U OTHOLLEHME MeXAY 3alUUTHLIM MpPo-
BoAHUKOM (PE) n nonepeyHbiMu ceveHnamu ¢asbl:

Spe/S 05 05 06 066 075 0.87 1 1.25 15 2
<16vmm2 067 071 075 080 086 093 100 111 120 133
25 Mm?2 085 091 09 102 110 119 128 142 154 1.71
35 Mm2 106 113 120 127 137 148 159 177 191 213
>35mm2 100 1.06 113 12 129 139 15 167 18 2.00

MonpaBoyHblii KO3PPUUMEHT ona pacnpeaeneHHon HeiTpanu B cucteme IT
(Tonbko gng Tabnuubl 3): 3HAYEHVNE MAKCMMANbHO 3aALLMLLAEMON ANNHbI OMKHO
ObITb YMHOXEHO Ha 0,58.

186 YuebHoe nocobune no aneKkTpoycTaHOBKaAM
ADVLOC0204MANO6BRU




5.8 MakcumanbHas 3awmuiaemMas aamHa s 3awnTbl Tiogen

MakcumanbHas 5 3awunTta yenoBeka
3awmuiaemas anvMHa
ana cuctemol TN
C MOAY/NbHbIMU
aBTOMaTU4YeCKUMU Tabnuua 2.1: Kp"Bag Z
BbIKJIIOYATENSIMU
KPUBAS Z z Z Z z Z Z z Z
In <10 13 16 20 25 32 40 50 63
I3 30 39 48 60 75 96 120 150 189
S SpE
1.5 1.5 173 133 108 86 69 54 43
2.5 2.5 288 221 180 144 115 90 72 58 45
4 4 461 354 288 231 185 144 115 92 72
6 6 692 532 432 346 277 216 173 138 108
10 10 1153 886 721 577 461 360 288 231 180
16 16 1845 1419 1153 923 738 577 461 369 288
25 16 2250 1730 1406 1125 900 703 563 450 352

Tabnuua 2.2: Kpusasa B

KPUBASA B B B B B B B B B B B B B
In <6 8 10 13 16 20 25 32 40 50 63 80 100
13 30 40 50 65 80 100 125 160 200 250 315 400 500
S Spe

1.5 1.5 173 130 104 80 65 52 42 32 26
25 2.5 288 216 173 133 108 86 69 54 43 35 27
4 4 461 346 277 213 173 138 111 86 69 55 44 35 28
6 6 692 519 415 319 259 208 166 130 104 83 66 52 42
10 10 1153 865 692 532 432 346 277 216 173 138 110 86 69
16 16 1845 1384 1107 852 692 554 443 346 277 221 176 138 111

25 16 2250 1688 1350 1039 844 675 540 422 338 270 214 169 135
35 16 190 152

Ta6nuua 2.3: Kpusas C

KPUBASA Cc C C C Cc C C Cc C C C C C C C C
In <3 4 6 8 10 13 16 20 25 32 40 50 63 80 100 125
13 30 40 60 80 100 130 160 200 250 320 400 500 630 800 1000 1250
S  Spe

15 15 173 130 8 65 52 40 32 26 21 16 13
25 25 288 216 144 108 86 67 54 43 35 27 22 17 14
4 4 461 346 231 173 138 106 86 69 55 43 35 28 22 17 14 11
6 6 692 519 346 259 208 160 130 104 83 65 52 42 33 26 21 17
10 10 1153 865 577 432 346 266 216 173 138 108 86 69 55 43 35 28
16 16 1845 1384 923 692 554 426 346 277 221 173 138 111 88 69 55 44

25 16 2250 1688 1125 844 675 519 422 338 270 211 169 135 107 84 68 54
35 16 95 76 61
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5.8 MakcumanbHas sawmuiaemMas oamHa oas 3almuTbl niogen

MakcumansHas 5 3awuTa yenoeeka

3awmuaemas JiMHa
onsa cuctembl TN
C MOAYNbHbIMM

aBTOMaTU4YeCKUMun
BLIKIOYATENSIMM Ta6nuua 2.4: Kpusas K

KPMBAM K K K K K K K K K K K K K K K K K K K K K K

In 2 3 4 4258 6 8 10 11 13 15 16 20 25 26 32 37 40 41 45 50 63
13 28 42 56 59 81 84 112 140 154 182 210 224 280 350 364 448 518560 574 630700 882
S Spe

1.5 15 185 123 92 883 64 62 46 37 34 28 25 23 18 15 14 12 10 9

25 2.5 308 205 154 146 106 103 77 62 56 47 41 38 31 25 24 19 17 15 15 14

4 4 492 328 246 234 170 164 123 98 89 76 66 62 49 39 38 31 27 25 24 22 20 16
6 6 738 492 369 350 255 246 185 148 134 114 98 92 74 59 57 46 40 37 36 33 30 23
10 10 1231 820 615 584 425 410 308 246 224 189 164 154 123 98 95 77 67 62 60 55 49 39
16 16 1969 1313 984 934 681 656 492 394 358 303 263 246 197 158 151 123 106 98 96 88 79 63
25 16 2401 1601 12011140 830 800 600 480 437 369 320 300 240 192 185 150 130 120 117 107 96 76

Tabnuua 2.5: Kpueaa D

KPUBASA D D D D D D D D D D D D D D D D
In <2 3 4 6 8 10 13 16 20 25 32 40 50 63 80 100
13 40 60 80 120 160 200 260 320 400 500 640 800 1000 1260 1600 2000
S Spe

1.5 1.5 130 8 65 43 32 26 20 16 13 10 8 6

25 25 216 144 108 72 54 43 33 27 22 17 14 11 9 7

4 4 346 231 173 115 86 69 53 43 3 28 22 17 14 1 9 7
6 6 519 346 259 173 130 104 80 65 52 42 32 26 21 16 13 10
10 10 865 577 432 288 216 173 133 108 86 69 54 43 3 27 22 17
16 16 1384 923 692 461 346 277 213 173 138 111 86 69 55 44 35 28
25 16 1688 1125 844 563 422 338 260 211 169 135 105 84 68 54 42 34
35 16 47 38
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5.8 MakcumanbHas 3awmuiaemMas aamHa s 3awnTbl Tiogen

MakcumanbHas 3a- 5 SaLI.I,MTa yenoBpeka

WwMwaemas ganHa
nnga cuctembl TN ¢
aBTOMaTU4YECKUMU
il Ta6nnua 2.6: TmaxT1 TMD
Kopnyce
T1 T1 T1 T1 T1 T1
In <50 63 80 100 125 160
13 500 A 10In 10In 10In 10In 10In
S SpE
1.5 1.5 6
2.5 2.5 10
4 4 15 12 10 8 6
6 6 23 18 14 12 9 7
10 10 38 31 24 19 15 12
16 16 62 49 38 31 25 19
25 16 75 60 47 38 30 23
35 16 84 67 53 42 34 26
50 25 128 102 80 64 51 40
70 35 179 142 112 90 72 56
95 50 252 200 157 126 101 79

Ta6nuua 2.7: Tmax T2 TMD

T2 T2 T2 T2 T2 T2 T2 T2 T2 T2 T2 T2 T2 T2 T2 T2

In 1.6 2 25 3.2 4 5 6.3 8 10 12.5 16+50 63 80 100 125 160
I3 10In_10In_10In 10In 10In 10In 10In_10In 10In 10In 500A 10In10In 10In 10In_10In

1.5 15 246 197 157 123 98 79 62 49 39 31 8

25 25 410 328 262 205 164 131 104 82 66 52 13

4 4 655 524 419 328 262 210 166 131 105 84 21 17 13 10 8

6 6 983 786 629 491 393 315 250 197 157 126 31 25 20 16 13 10
10 10 1638 1311 1048 819 655 524 416 328 262 210 52 42 33 26 21 16
16 16 2621 2097 1677 1311 1048 839 666 524 419 335 84 67 52 42 34 26

25 16 1598 1279 1023 812 639 511 409 102 81 64 51 41 32
35 16 1151 914 720 576 460 115 91 72 58 46 36
50 25 1092 874 699 175 139 109 87 70 55
70 35 979 245 194 153 122 98 76
95 50 343 273 215 172 137 107
120 70 417 331 261 209 167 130
150 95 518 411 324 259 207 162
185 95 526 418 329 263 211 165
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5.8 MakcumanbHas sawmuiaemMas oamHa oas 3almuTbl niogen

MakcumanbHas 3a- 5 3awuTa yenoeeka

WwMLaemas anumHa
ans cuctembl TN ¢
aBTOMaTM4eCKMMM
BLIK/IOYaTENSIMM
B MN1aCTMacCoBOM Ta6nuua 2.8: Tmax T3 TMD
xopriyce 3 3 3 3 3 3 3
In 63 80 100 125 160 200 250
13 101In 10In 10 In 10In 10In 10In 10In
s Spe
4 4 17 13 10 8
6 6 25 20 16 13 10 8
10 10 42 33 26 21 16 13 10
16 16 67 52 42 34 26 21 17
25 16 81 64 51 41 32 26 20
35 16 91 72 58 46 36 29 23
50 25 139 109 87 70 55 44 35
70 35 194 153 122 98 76 61 49
95 50 273 215 172 137 107 86 69
120 70 331 261 209 167 130 104 83
150 95 411 324 259 207 162 130 104
185 95 418 329 263 211 165 132 105
240 120 499 393 315 252 197 157 126
Ta6nuuya 2.9: Tmax T4 TMD/TMA
T4 T4 T4 T4 T4 T4 T4 T4 T4 T4
In 20 32 50 80 100 125 160 200 250 320
la 320A 10In 10In 5...10In 5...10In  5...10In 5...10In 5...10In 5...10In 5...10In
S  Spe
1.5 15 14 14 9 11..5 9.4 7.3 5.3 4.2 3...2 3...1
25 25 23 23 14 18...9 14..7 12...6 9..5 7.4 6...3 5...2
4 4 36 36 23 29..14 23...12 18...9 14...7 12...6 9..5 7.4
6 6 54 54 35 43...22 35...17 28...14 22..11 17...9 14...7 11...5
10 10 90 90 58 72...36 58...29 46...23 36...18 29...14 23...12 18...9
16 16 144 144 92 115...58 92...46 74..37 58...29 46...23 37...18 29...14

25 16 176 176 113 141..70 113...56 90...45 70...35 56...28 45...23 35...18
35 16 198 198 127 158...79 127...63 101...51 79...40 63...32 51..25  40..20
50 25 300 300 192 240..120  192..96  154.77 120..60  96...48 77...38 60...30
70 35 420 420 269 336..168 269..135 215..108 168..84 135..67 108..54 84..42
95 50 590 590 378 472..236 378..189 302..151 236..118 189..94 151.76 118...59
120 70 717 717 459 574..287 459..229 367..184 287..143 229..115 184..92 143..72
150 95 891 891 570 713..356 570..285 456..228 356..178 285..143 228..114 178...89
185 95 905 905 579 724..362 579..290 463..232 362..181 290..145 232..116 181...90
240 120 1081 1081 692 865..432 692..346 554..277 432..216 346...173 277..138 216...108
300 150 1297 1297 830 1038..519 830..415 664..332 519...259 415...208 332..166 259...130
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5.8 MakcumanbHas 3awmuiaemMas aamHa s 3awnTbl Tiogen

5 SawmTa yenoBseka

MakcumanbHas 3a-

s oncroml TN o Ta6nuua 2.10: Tmax T5 TMA
aBTOMaTU4YECKUMU 5 5 5 5
BbIKNloYaTENSAMU
B NJ1IaCTMaCCOBOM In 320 400 500 630
kopnyce I3 5...101In 5...101In 5...10In 5...101In
o) Spe
1,5 1,5 3.1 2.1 2.1 1.1
2,5 2,5 5...2 4.2 3...1 2...1
4 4 7.4 6..3 5.2 4.2
6 6 11..5 9.4 7.3 5.3
10 10 18...9 14..7 12...6 9..5
16 16 29...14 23...12 18...9 15...7
25 16 35...18 28...14 23...11 18...9
35 16 40...20 32...16 25...13 20...10
50 25 60...30 48...24 38...19 31...15
70 35 84...42 67...34 54...27 43...21
95 50 118...59 94...47 76...38 60...30
120 70 143...72 115...57 92...46 73...36
150 95 178...89 143...71 114...57 91..45
185 95 181...90 145...72 116...58 92...46
240 120 216...108 173...86 138...69 110...55
300 150 259...130 208...104 166...83 132...66
Tabnuuya 2.11: Tmax T2 ¢ PR221 DS-LS
T2 T2 T2 T2 T2
In 10 25 63 100 160
13 5.5In 5.5In 5.5In 5.5In 5.5In
S SpE
1.5 1.5 79 31 12
2.5 2.5 131 52 21
4 4 210 84 33 21
6 6 315 126 50 31 20
10 10 524 210 83 52 33
16 16 839 335 133 84 52
25 16 1023 409 162 102 64
35 16 1151 460 183 115 72
50 25 1747 699 277 175 109
70 35 2446 979 388 245 153
95 50 3434 1374 545 343 215
120 70 4172 1669 662 417 261
150 95 5183 2073 823 518 324
185 95 5265 2106 836 526 329
MpumedaHue: ecnu HaCcTporika GYHKLMK | OTIMYHA OT COOTBETCTBYIOLLErO 3HaYeHns (5,9), 3Have-
HWe MaKCVMaSIbHO 3aLLMLLIAEMOi [MHbI AOMKHO BbiTb YMHOXEHO Ha OTHOLLIEHWE COOTBETCTBYIO-
LLIEro 3Ha4YeHUs U 3HAYEHUS HACTPOIKM.
YuyebHoe nocobune No aneKTpoycTaHOBKaM 191

ADVLOC0204MANO6BRU



5.8 MakcumanbHas sawmuiaemMas oamHa oas 3almuTbl niogen

5 3awuTa yenoeeka

MakcumanbHas 3a-
WwMwaemas aJiMHa
ans cuctembl TN ¢
asToMaTM4eckumMu Ta6nuua 2.12: Tmax T4-T5 ¢ PR221- PR222
BbIK/IIOYaTENSAMU
B NJ1IaCTMACCOBOM
kopnyce T4 T4 T4 T4 T5 T5 T5
In 100 160 250 320 320 400 630
I3 6.5In 6.51In 6.5In 6.5In 6.51In 6.51In 6.51In
S Spe
1,5 1,5
25 25
4 4
6 6 29 18
10 10 48 30 19
16 16 77 48 31 24 24 19
25 16 94 59 38 30 30 24 15
35 16 106 66 43 33 33 27 17
50 25 161 101 65 50 50 40 26
70 35 226 141 90 71 71 56 36
95 50 317 198 127 99 99 79 50
120 70 385 241 154 120 120 96 61
150 95 478 299 191 150 150 120 76
185 95 486 304 194 152 152 121 77
240 120 581 363 232 181 181 145 92
300 150 697 435 279 218 218 174 111

MpumMeyaHue: ecan HacTpomnka QYHKLMKM | OTANYHA OT COOTBETCTBYIOLLErO 3Ha4YeHus (6,5), 3HaYeHe MakCMMansHOM 3aLLmLLaeMOn SvHbI AOMKHO
6bITb YMHOXEHO Ha OTHOLLEHWE COOTBETCTBYIOLLETO 3HAYEHMS 1 3HAYEHMS HACTPOWKM

Tabnuua 2.13: SACE Isomax S6-S8 ¢ PR211- PR212
S6 S7 S7 S7 S8 S8 S8 S8

In 800 1000 1250 1600 1600 2000 2500 3200
13 61In 61In 6In 61In 61In 6In 61In 61In

S Spe
2.5 2.5

4 4

6 6

10 10

16 16

25 16

35 16

50 25 20

70 35 28 22 18 14 14

95 50 39 31 25 20 20 16 13 10
120 70 48 38 31 24 24 19 15 12
150 95 59 48 38 30 30 24 19 15
185 95 60 48 39 30 30 24 19 15
240 120 72 58 46 36 36 29 23 18

300 150 86 69 55 43 43 35 28 22

MprMeYaHye: ecnm HacTPoKa GYHKLMM S OTAIMYHA OT COOTBETCTBYIOLLENO 3HAYEHMS (6), 3HAYEHME
MaKCUMasIbHOW 3aLLMLLAEMOW OfMHbI A0MXHO OblTb YMHOXEHO Ha OTHOLLIEHWE COOTBETCTBYIOLLErO
3HAYEHMS 11 3HAYEHMS HACTPOKKN. Kpome Toro, Mcnonb3ys GYHKUMIO S, 3HaYeHe MakCUMasbHON
3aLLUMLLIAEMON ONMHBI LOMKHO ObITb YMHOXEHHO Ha 1,1.

192 YuebHoe nocobune no aneKkTpoycTaHOBKaAM
ADVLOC0204MANO6BRU




5.8 MakcumanbHas 3awmuiaemMas aamHa s 3awnTbl Tiogen

5 SawmTa yenoBseka

MakcumanbHas
3awmuiaemMmas 4JiMHa
ang cuctemsl IT

C MOAY/NbHbLIMU

aBTOMaTUYECKUMM Ta6nuua 3.1: KpuBas Z
BbIK/IOYATENSIMM
KPUBAA Y4 z YA YA z Y4 Z z Y4 Y4
In <8 10 13 16 20 25 32 40 50 63
I3 30 30 39 48 60 75 96 120 150 189
S Spe
1.5 1.5- 150 150 115 94 75 60 47 37
25 25 250 250 192 156 125 100 78 62 50 40
4 4 400 400 307 250 200 160 125 100 80 63
6 6 599 599 461 375 300 240 187 150 120 95
10 10 999 999 768 624 499 400 312 250 200 159
16 16 1598 1598 1229 999 799 639 499 400 320 254
25 16 1949 1949 1499 1218 974 780 609 487 390 309

Ta6nuua 3.2: Kpusas B

KPUBASA B B B B B B B B B B B B B
In <6 8 10 13 16 20 25 32 40 50 63 80 100
13 30 40 50 65 80 100 125 160 200 250 315 400 500
S Spe

1.5 1.5 150 112 90 69 56 45 36 28 22
2.5 2.5 250 187 150 115 94 75 60 47 37 30 24
4 4 400 300 240 184 150 120 96 75 60 48 38 30 24
6 6 599 449 360 277 225 180 144 112 90 72 57 45 36
10 10 999 749 599 461 375 300 240 187 150 120 95 75 60
16 16 1598 1199 959 738 599 479 384 300 240 192 152 120 96
25 16 1949 1462 1169 899 731 585 468 365 292 234 186 146 117
35 16 165 132

Ta6nuua 3.3: Kpusasa C

KPUBASA Cc C Cc (o C Cc C C C (¥ Cc C Cc Cc C Cc
In 3 4 6 8 10 13 16 20 25 32 40 50 63 80 100 125
I3 30 40 60 80 100 130 160 200 250 320 400 500 630 800 1000 1250
S  Spe

15 15 150 112 75 5 45 3% 28 22 18 14 1
25 25 250 187 125 94 75 58 47 37 30 23 19 15 12
4 4 400 300 200 150 120 92 75 60 48 37 30 24 19 15 12 10
6 6 599 449 300 225 180 138 112 90 72 5 45 36 29 22 18 14
10 10 999 749 499 375 300 230 187 150 120 94 75 60 48 37 30 24
16 16 1598 1199 799 599 479 369 300 240 192 150 120 96 76 60 48 38

25 16 1949 1462 974 731 585 450 365 292 234 183 146 117 93 73 58 47
35 16 82 66 53
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5.8 MakcumanbHas sawmuiaemMas oamHa oas 3almuTbl niogen

MakcumanbHas 5 3a|_|_|‘|/|Ta yejqioBeka

3awimuiaemMas gaMHa
ang cuctemsl IT
C MOAY/NbHbIMM

aBTOMaTU4eCKuMu

BbIKJIIOYaTENSIMMN TaGJmu,a 3.4: KpVIBa'iI K

KPMBA K K K K K K K K K K K K K K K K K K K K K K
In 2 3 4 4258 6 8 10 11 13 15 16 20 25 26 32 37 40 41 45 50 63
13 28 42 56 59 81 84 112 140 154 182 210 224 280 350 364 448 518 560 574 630700 882
S Spg

1.5 15161 107 80 76 55 54 40 32 29 25 21 20 16 13 12 10 9 8

25 25268 178 134 127 92 89 67 54 49 41 36 33 27 21 21 17 14 13 13 12

4 4 428 285 214 204 148 143 107 86 78 66 57 54 43 34 33 27 23 21 21 19 17 14
6 6 642 428 321 306 221 214 161 128 117 99 86 80 64 51 49 40 35 32 31 29 26 20
10 10 1070 713 535 510 369 357 268 214 195 165 143 134 107 86 82 67 58 54 52 48 43 34
16 16 17121141 856 815 590 571 428 342 311 263 228 214 171 137 132 107 93 86 84 76 68 54
25 16 2088 13921044 994 720 696 522 418 380 321 278 261 209 167 161 130 113 104 102 93 84 66

Ta6nuua 3.5: Kpusaa D

KPUBASA D D D D D D D D D D D D D D D D
In <2 3 4 6 8 10 13 16 20 25 32 40 50 63 80 100
13 40 60 80 120 160 200 260 320 400 500 640 800 1000 1260 1600 2000
S  Spp

15 15 112 7% 5 37 28 22 17 14 11 9 7 6

25 25 187 125 94 62 47 37 29 23 19 15 12 9 7 6
4 4 300 200 150 100 75 60 46 37 30 24 19 15 12 10 7 6
6 6 449 300 225 150 112 90 69 5 45 36 28 22 18 14 11 9
10 10 749 499 375 250 187 150 115 94 75 60 47 37 30 24 19 15
16 16 1199 799 599 400 300 240 184 150 120 9% 75 60 48 38 30 24

25 16 1462 974 731 487 365 292 225 183 146 117 91 73 58 46 37 29
35 41 33
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5.8 MakcumanbHas 3awmuiaemMas aamHa s 3awnTbl Tiogen

MakcumanbHas 3a-

WwMLaemMas JJIMHa 5 SaLI.I,MTa yenoBpeka

ana cuctemsl IT ¢

aBTOMaAaTU4YeCKUMHU
BbIKJ1lO4MaTENaAMU
copnyce oo Ta6nnua 3.6: Tmax T1 TMD
T T1 T T1 T T
in <50 63 80 100 125 160
13 500A 10In 101In 10In 10In 10In
S Spe
15 15 5
25 25 8
4 4 13 11 8 7 5
6 6 20 16 12 10 8 6
10 10 33 26 21 17 13 10
16 16 53 42 33 27 21 17
25 16 65 52 41 32 26 20
35 16 73 58 46 37 29 23
50 25 11 88 69 55 44 35
70 35 155 123 97 78 62 49
95 50 218 173 136 109 87 68

Ta6nuua 3.7: Tmax T2 TMD
T2 T2 T2 T2 T2 T2 T2 T2 T2 T2 T2 T2 T2 T2 T2 T2

In 1.6 2 25 3.2 4 5 63 8 10 12.5 16+50 63 80 100 125 160

I3 10In 10In 10In 10In 10In 10In 10In 10In 10In 10In 500A 10In 10In 10In 10In 10In
S  Spe
15 15 213 170 136 106 85 68 54 43 34 27 7
25 25 35 284 227 177 142 113 90 T 57 45 1
4 4 567 454 363 284 227 182 144 113 91 73 18 14 11 9 7
6 6 851 681 545 426 340 272 216 170 136 109 27 22 17 14 N 9
10 10 1419 1135 908 709 567 454 360 284 227 182 45 36 28 23 18 14
16 16 2270 1816 1453 1135 908 726 576 454 363 291 73 58 45 36 29 23

25 16 1384 1107 886 703 554 443 354 89 70 55 4 35 28

35 16 997 791 623 498 399 100 79 62 50 40 31

50 25 946 757 605 151 120 95 76 61 47
70 35 847 212 168 132 106 85 66
95 50 297 236 186 149 119 93
120 70 361 287 226 181 145 113
150 95 449 356 281 224 180 140
185 95 456 362 285 228 182 142
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5.8 MakcumanbHas sawmuiaemMas oamHa oas 3almuTbl niogen

MakcumanbHas 3a-
wywaemas AnvHa 5 3awumTa yenoBeka

ong cuctembl IT ¢

aBTOMaTU4eCKUMu
BblKJ1lOYaTEeNaMU
B NNACTMACCOBOM Tabnuua 3.8: Tmax T3 TMD
Kopnyce
T3 T3 T3 T3 T3 T3 T3
In 63 80 100 125 160 200 250
13 10In 10In 10In 10In 10In 10In 10In
S Spe
4 4 14 11 9 7
6 6 22 17 14 11 9 7
10 10 36 28 23 18 14 11 9
16 16 58 45 36 29 23 18 15
25 16 70 55 44 35 28 22 18
35 16 79 62 50 40 31 25 20
50 25 120 95 76 61 47 38 30
70 35 168 132 106 85 66 53 42
95 50 236 186 149 119 93 74 59
120 70 287 226 181 145 113 90 72
150 95 356 281 224 180 140 112 90
185 95 362 285 228 182 142 114 91
240 120 432 340 272 218 170 136 109
Ta6nuuya 3.9: Tmax T4 TMD/TMA
T4 T4 T4 T4 T4 T4 T4 T4 T4 T4
In 20 32 50 80 100 125 160 200 250 320
I3 320A 10In 10In 5...10In 5...10In 5...10In 5...10In 5...10In 5...10In 5...101In
S Spe
1.5 15 12 12 7 9..5 7.4 6...3 5.2 4.2 3.1 2...1
25 25 20 20 12 16...8 12...6 10...5 8.4 6...3 5.2 4.2
4 4 31 31 20 25...12 20...10 16...8 12...6 10...5 8.4 6...3
6 6 47 47 30 37...19 30...15 24..12 19...9 15...7 12...6 9..5

10 10 78 78 50 62...31 50...25 40...20 31...16 25..12 20...10 16...8
16 16 125 125 80 100...50 80...40 64...32 50...25 40...20 32...16 25...12
25 16 152 162 97 122...61 97...49 78...39 61...30 49..24 39...19 30...15
3% 16 171 171 110  137..69  110..55 88...44 69...34 55..27 44..22 34..17
5 25 260 260 166 208...104 166...83 133...67 104...52 83...42 67...33 52...26
70 35 364 364 233 291..146 233..117  186..93 146...73 117...58 93...47 73...36
95 50 511 511 327 409..204 327..164 262..131 204..102 164..82 131..65 102...51
120 70 621 621 397 497..248 397..199 318..159 248..124 199..99 159..79  124..62
150 95 772 772 494 617..309 494..247 395..198 309..154 247..123 198..99  154..77
185 95 784 784 502 627..313 502..251 401..201 313..157 251..125 201..100 157..78
240 120 936 936 599 749..375 599..300 479..240 375..187 300..150 240..120 187...94
300 150 1124 1124 719 899..449 719..360 575..288 449..225 360..180 288...144 225..112
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5.8 MakcumanbHas 3awmuiaemMas aamHa s 3awnTbl Tiogen

Makcumanbhas 3a- 5 SaLI.I,MTa yeynoBeka

WwuLaemas gamHa
Aansa cuctems! IT ¢
aBTOMaTUYECKUMU
BbIKJIIOYATENSIMU
B NNacTMaccoBOM Ta6nuuya 3.10: Tmax T5 TMA
Kopnyce 15 15 15 T5
In 320 400 500 630
I3 5...10In 5...10In 5...10In 5...101In
S Spe
15 15 2.1 2.1 1.1 1.1
2.5 2.5 4.2 3.2 2.1 2.1
4 4 6..3 5.2 4.2 3.2
6 6 9.5 7.4 6..3 5.2
10 10 16...8 12...6 10...5 8..4
16 16 25...12 20...10 16...8 13...6
25 16 30...15 24..12 19...10 15...8
35 16 34..17 27...14 22..11 17...9
50 25 52...26 42..21 33...17 26...13
70 35 73...36 58...29 47..23 37...18
95 50 102...51 82...41 65...33 52...26
120 70 124...62 99...50 79...40 63...32
150 95 154...77 123...62 99...49 78...39
185 95 157...78 125...63 100...50 80...40
240 120 187...94 150...75 120...60 95...48
300 150 225..112 180...90 144...72 114...57
Ta6nuua 3.11: Tmax T2 ¢ PR221 DS-LS
T2 T2 T2 T2 T2
In 10 25 63 100 160
13 5.5In 5.5In 5.5In 5.5In 5.5In
S Spe
15 1.5 68 27 11
2.5 2.5 113 45 18
4 4 182 73 29 18
6 6 272 109 43 27 17
10 10 454 182 72 45 28
16 16 726 291 115 73 45
25 16 886 354 141 89 55
35 16 997 399 158 100 62
50 25 1513 605 240 151 95
70 35 2119 847 336 212 132
95 50 2974 1190 472 297 186
120 70 3613 1445 573 361 226
150 95 4489 1796 713 449 281
185 95 4559 1824 724 456 285
MprMeyaHmne: ecnu HacTpoika GyHKLMM | 0TNINYHA OT COOTBETCTBYIOLLEr0 3HaYeHud (5,5), 3Haue-
HIEe MaKCVUMAaNbHOM 3aLLMLLIAEMO ANUHBI AOMKHO BbiTh YMHOXEHO Ha OTHOLLIEHWE COOTBETCTBYIO-
LLIET0 3HAYEHUS! 11 3HAYEHUS HACTPOMKN.
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5.8 MakcumanbHas sawmuiaemMas oamHa oas 3almuTbl niogen

MakcumanbHas 3a-
wywaemas AnnHa 5 3awumTa yenoBeka

ong cuctemol IT ¢

aBTOMaTUYECKUMU
BbIKNIOYaTENsMM Ta6nuua 3.12: Tmax T4-T5 ¢ PR221- PR222
B NJ1aCTMacCcOBOM
kopryce T4 T4 T4 T4 15 15 15
In 100 160 250 320 320 400 630
I3 6.5In 6.51In 6.51In 6.5In 6.5In 6.5In 6.51In
S Spe
15 15
2.5 2.5
4 4
6 6 25 16
10 10 42 26 17
16 16 67 42 27 21 21 17
25 16 82 51 33 26 26 20 13
35 16 92 58 37 29 29 23 15
50 25 140 87 56 44 44 35 22
70 35 196 122 78 61 61 49 31
95 50 275 172 110 86 86 69 44
120 70 333 208 133 104 104 83 53
150 95 414 259 166 129 129 104 66
185 95 421 263 168 132 132 105 67
240 120 503 314 201 157 157 126 80
300 150 603 377 241 189 189 151 96
MprmeyaHue: ecnm HacTpoiika GYHKLMK | OTAMYHA OT COOTBETCTBYIOLLErO 3HaYeHMs (6,5), 3Have-
HIE MaKCMMAaNbHOMN 3aLLMLLIAEMON [TNHbI AOMKHO ObiTb YMHOXEHO HA OTHOLLIEHWE COOTBETCTBYIO-
LLLero 3Ha4YeHUsi U 3HAYEHUSI HACTPOIKM.
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5.8 MakcumanbHas 3awmuiaemMas aamHa s 3awnTbl Tiogen

MakcumanbHas 3a- 5 Sau_u,fra yenoBseka

wMwaemMas aivHa
onsa cuctembl IT ¢

ABTOMATU4YeCKUMu .
BLIKIOYATENAMM Ta6nuua 3.13: SACE Isomax S6-S8 ¢ PR211- PR212

B NJ1IaCTMaCcCOBOM
Kopnyce S6 S7 S7 S7 S8 S8 S8 S8

In 800 1000 1250 1600 1600 2000 2500 3200
13 61In 61In 61In 61In 6In 61In 61In 6In

S  Spe
25 25
4 4
6 6
10 10
16 16
25 16
35 16

5 25 17
70 35 24 19 16 12 12

95 50 34 27 22 17 17 14 11 9

120 70 41 33 26 21 21 17 13 10
150 95 51 41 33 26 26 21 16 13
185 95 52 42 33 26 26 21 17 13
240 120 62 50 40 31 31 25 20 16

300 150 75 60 48 37 37 30 24 19

MprmeyaHme: ecan HacTpoika GYHKUMM S uam | OTAMYHA OT COOTBETCTBYIOLLErO 3HaYeHMs (6),
3HAYEHWEe MaKCUMasbHON 3aLUMLLAEMON AINHBI LOMXHO BbiTb YMHOXEHO Ha OTHOLLEHWE COOT-
BETCTBYIOLLErO 3HAYEHUS 1 3HAYEHUsI HACTPOKU. Kpome Toro, ncnonb3yst GyHKUMIO S, 3HaueHue
MaKCUMasbHOW 3aLLUMLLIAEMON ONMHbBI AOMKHO OblTh YMHOXEHO Ha 1,1,
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MpunoxeHune A: lNMporpammsbl Ana pacyeToB

A.1 TaGnuupl png pacyeta

200

3NIeKTPUYECKUX Lienen

[JaHHble Tabnuupl 4na pacyeTta aneKTPUYecKUX Lienein npeacTaBnsoT coOon LEeHHbIN
WHCTPYMEHT A5t ObICTPOro 1 NPUGAM3UTENLHOIrO ONPeaeNeHns Pa3MepoB 3NeKTpu-
4ECKOM YCTaHOBKM.

Bcs naHHas nHdopmauus cBa3aHa ¢ HEKOTOPbLIMU OOLWMUMKN COOTBETCTBYIOLLIMMU
YCNOBUSIMI; METO/ibl BbIYMCNEHNS 1 OMyONMKOBaHHbIE JaHHble COOpaHbl U3 CTaHaap-
TOB IEC 1 MHXEHEePHOW NPakTMKM Ha 3aBodax. TabnuLbl Ons pacyeTa aneKTPUYeCcKmx
Lilenev 4aT NonpaBoYHbIe KO3 ULMEHTBI 41 TPUBEAEHNS 0OLLENPUHATBIX YCIIOBUIA
K peanbHO CYLLECTBYIOLLNM.

3TN ABYXCTOPOHHME Tabnuupl A8 pacyeTa 3NeKTPUHECKUX Lienen CyLLLeCTBYIOT B Ye-
ThIPEX PA3HbIX LIBETAX U IEFKO Pa3INYMMBbI MO TEME:

- xenTas Tabnuua: onpegeneHne pasmepos Kabens;

- OpaHxeBasi TabnmMLa: CMbITaHWE 1 3aLyTa Kabens;

- 3eneHas Tabnuua; 3amUTHas KOOPANHALS;

- CUHaa Tabnuua: 3almTa gpuraTens u TpaHchopMaTopoB.

ABB Takxe npepgnaraet Tabnuubl Ans pacyeTa aNeKkTPUYecKux Lenen ana Boibopa
KOHTakTopa.
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A.1 Tabnuua ons pacyeTa 3/IeKTPUHECKNX Lenen

MpunoxeHue A: NMporpammbl Ang pac4yeToB

Xenraga Tabnuua pna pacyeta 3NeKTPUYECKMX Lieneil:
onpepeneHue pasamepos kabens

CtopoHa @
OnpeneneHne TOKONPOBOASLLEN CNOCOBHOCTM, CONPOTUBAEHMS 1 NafleHns Hanps-
XeHus kabenen.

CropoHa @ @

Bblumcnenvie Toka Tpexda3Horo KOpoTKOro 3aMblKaHWs CO CTOPOHbI HArpy3Ky KabenbHOM
JINHWW C N3BECTHLIM NONEPEYHLIM CEYEHWNEM U OIVIHOWA.

B nononHenwue, AnarpaMma s BbIMMCIEHNS TOKa KOPOTKOrO 3aMbIKaHWsi CO CTOPOHBI
Harpy3ku 91eMEHTOB C M3BECTHLIM CONMPOTUBIEHUEM.
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EgpratEENENE

202

A.1 Tabnuua gnsa pacyeTa a71eKTPUYECKNX Lenemn

MpunoxeHue A: NMporpammbl A4Ns pacyeToB

OpaHxeBas Tabnuua ang pacyeTa 31eKTPUYECKUX Lieneil:
ucnbiTaHue 1 3awumTa kadens

CtopoHa @
MpoBepka 3alLuThl Kabens 0T KOCBEHHbIX KOHTAKTOB M KOPOTKOr0O 3aMblKaHus C aBTO-
MaTu4eckumMm Boiklodatensmm B antom kopnyce ABB SACE.

CropoHa @ @
MpoBepka 3awpTbl Kabens 0T KOCBEHHbIX KOHTAKTOB 11 KOPOTKOr0 3aMblKaHWSi C MOAY/b-
HbIMW aBTOMaTM4YECKMMM BbiKtoYaTenamm ABB.
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A.1 Tabnuua ons pacyeTa 3/IeKTPUHECKUX Lenen

MpunoxeHue A: NMporpammbl Ang pac4yeToB

3eneHas Tabnuua ang pacyeTta 3NIEKTPUYECKUX Lieneit: 3almTHas KoopanHaums

CropoHa @
BbI60p aBTOMATUYECKOTO BLIKNIOYATENS NPK 06ECNEYEHNI AyOANPOBAHHON 3aLLMTSI.

CropoHa @ @
OnpepeneHve npeaenbHOro Toka CenekTUBHOCTM Ans KomGuHaumm aByx nocneaoBa-
TeNbHbIX aBTOMATUYECKMX BbIKNOYaATENEIA.
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A.1 Tabnuua ans pacyeTta aneKkTpuiyeckux Lene

MpunoxeHue A: NMporpammbl A4Ns pacyeToB

CuHsa Tabnuua ang pacyeta aNneKTPUYecKux Luenei:
3awuTa gsurartens u Tpaicpopmartopa

CrtopoHa @
BbI60p 1 KOOpAMHALMA 3aLLMTHOrO annapara aas nyckartens, nyck npsiMow (Tun koop-
AMHaLmmM 2 B COOTBETCTBMM €O cTanaapTom IEC 60947-4-1).

CtopoHa @ @

Onpepnenetne pa3mepoB puaepa TpaHchopmaTopa.

B pononHeHne, anarpamma afist Bbl4MCNEHNs TOKa KOPOTKOrO 3aMblKaHUsi CO CTOPOHBI
Harpy3Kkn 371IEMEHTOB C M3BECTHOM HOMUHA/IbHO MOLLIHOCTHIO.

o &
b

550 EEERIEE NN
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A.2 DOCWin

MpunoxeHue A: NMporpammbl Ang pac4yeToB

A.2 DOCWin
DOCWin 310 nporpamMma asis onpeaeneHns pasmepoB 3NEKTPUHECKUX CETEN C HA3KM
U CPESHWUM HanpPSXXEHUEM NUTaHWS.
CeTun MoryT GbITb MONHOCTHIO PACCHMUTaHbI MYTEM NPOCTLIX OMEPALMIA, HAYMHAs OT
onpeaeneHns 0AHONMHENHON cxembl 1 Bnarogaps GYHKLUM YepyeHns, 06ecneyeHHon
MHTErpypoBaHHoi nporpammont CAD.
YepueHue v onpepeneHue cetei
Co3naHune 0QHONMHEHBIX CxeM 6€3 OrpaHNYeHuiA MO CAOXHOCTU CETH.
Tak xe BO3MOXHa paboTa ¢ 00beAMHEHHBIMU CETAMU:
® CXemMa MOXeT LeNUTLCH Ha MHOMO CTPaHULL;
® [porpaMmMa KOHTPOSIMPYET COrNacoBaHHOCTb YEPTEXEN B peaslbHOM BPEMEHN;
® BO3MOXHO BXOAWTb 1 Npeobpa3oBbiBaTb AaHHbIE 0OBLEKTOB, GOPMUPYIOLLMX CETb,
NCnonb3ys Tabnuy;
® BO3MOXHO OMpeaensTb PasnnyHble KOHGUrypauum cetin, 3aaasas ctaTyc (BKIoHeH/
BbIK/IIOYEH) Pab0oYMX 1 3aLLUMTHBIX YCTPOWCTB.
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MpunoxeHus
* He CcyLeCcTByeT 3apaHee ONpeaeNeHHbIX OrpaHNYeHNIA: NporpaMma MOXeT paboTtaTtb C
NCTOYHUKAMWM CPELIHErO U HU3KOMO HanpsikeHNs 1 reHepaTopamMu, TpaHchopMaTopamm
HU3KOr0/CPEAHEr0 N HU3KOMO/HU3KOrO HANPSHXEHUS, C ABYMS UM TPEMS 0OMOTKaMM,
C unu 6e3 perynsaTopa HanpsXXeHWs B 3aBUCUMOCTH OT HEOOXOAMMOCTM.
Pacuet cetu
® PacyeT Harpy3ok ¢ 1cnonsL308aHMeM metoa HetoToHa-PagcoHa. Mporpamma MoxeT
paboTaTtb C CUNIbHO He cOanaHCMPOBAHHLIMU CETAMMU U3-3a OAHO MK ABYX(Da3HbIX
Harpy3ok. AMnNanTyza n $a3oBblil CABUM MEXAY HArpPsXeHeM B y3J1e M TOKOM B BETBU
NOJSIHOCTbIO ONPEAENsaoTCS ANs KAXOO0M TOYKM CETU KaK )15 CPEAHEr0 TaK M A1 HU3KOrO
HanNPsHKEHMS.
* PacyeT aKkTVMBHOW 1 PEaKTUBHOW MOLLHOCTK, TpebyemMon ans Kaxaoro OTAenbHOro
WCTOYHMKA SHEPTUN.
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A.2 DOCWin

MpunoxeHune A: lNMporpammsbl Ana pacyeToB

* YripaeneHne MeCTHbLIMU U LLEHTPaNn30BaHHbLIMKU KOppekTopamu KoadpuumeHTa
MOLLIHOCTY C KOHLEHCATOPaMu.

* YnpaBneHne KoaphOUUMEHTOM 3arpy3kn 415 Kaxaoro otaenbHoro yana cetu n Kz
Harpysok.

® PacyeT ToKa KOPOTKOro 3amMblkaHns 418 TpexdasHblX, ABYyX(hasHbIX, 04HOMA3HbIX U
3aMblKaHWii Ha 3eMIO0.

® PacyeT MOXET NPOBOAMTLCH TaK Xe 19 AHeeK CPeHEro HanpsXeHus B COOTBETCTBUN
coctanaaptamu IEC60909-1, IEC 61363-1 (MOpCKMe YCTAaHOBKM) 1 C UCMONb30BAHUEM
MeTO4a CUMMETPUYHBLIX COCTABJIAIOLLMX C Y4ETOM BIIMSAHUS MEHSIOLLIMXCS BO BPEMEHW
napamMeTpOB BpaLLaloLLMXCS MaLllWH (ABUraTeNein u reHepaTopos).

¢ PacyeT npesbilleHns Temnepatypbl HKY B cootBeTcTBUM CO cTaHgapTom IEC 60890.
MoLHOCTb, pacceviBaemas e aMHUYHbLIM annaparom, aBToOMaTUYeCkn 00pabaTbiBaeTCs
daiinaMmm gaHHbIX NPOrpamMmbl ¥ MOXET PACCMaTPUBATLCA Kak PYHKLUMS HOMUHANBHOTO
TOKa WM TOKa Harpy3ku.

Onpepenexne pa3mepoB KabeNbHbIX NNHUI

¢ OnpeneneHne pa3mepoB KabebHbIX IMHNIA B 3aBUCUMOCTY OT TEMNNOBLIX KPUTEPUEB,
B COOTBETCTBUM CO cneaytolmmm ctaHaaptamu: CEl 64-8 (tabnmubl CEIUNEL 35024-
35026), IEC 60364, VDE 298-4, NFC 15-100, IEC 60092 (MopcKme yCTaHOBKM) U
IEC 60890.

® BO3MOXHOCTb HAaCTPOWMKK, B KA4ECTBE AOMOSHUTENIbHOrO PACYeTHOr0 KPUTEPKS,
3KOHOMUMYECKOro KpuTepms 0603Ha4eHHoro B ctanaapte |IEC 60827-3-2.

* BO3MOXHOCTb HAaCTPOWMKK, B KA4ECTBE AOMOSHUTENIbHOrO PacYeTHOro KPUTEPKS,
MaKCUManbHO AONYCTUMOrO NaAEHNs HANPSHXEHNS].

¢ ABTOMaTMYECKOE onpeaeneHne pasmepoB CUCTEM LLMHHBIX COOPOK.

* Onpegnenexne pa3MepoB 1 NPoBepKa AYHAMNYECKON CTOMKOCTM LIMH B COOTBETCTBUN
co ctaHgapTom IEC 60865.

KpuBbie 1 npoBepka

* B nporpammy 3a/iI0XeHsbl:

- BPEMSATOKOBbIE KpuBble (I-1);

- TOK/OKoyneBa uHTerpana kpmesble (I-12t);

- TOKOOrpaH14mBatoLLmMe KpUBbIe (aMNAnTyLa): BU3yasibHasa OLEeHKa BIIMAHWUSA HACTPOEK
Ha xapakTepuCTUK1 cpabaTbiBaHWS 3aLUMTHBLIX annapaTos.
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A.2 DOCWin

MpunoxeHue A: NMporpammbl Anga pac4yeToB

* [1306paxeHns KPUBbIX, 3a4aI0LLINX XapaKTEPUCTVIKM aBTOMATNYECKUX BbIK/lO4aTENEN,
kabenei, TpaHCHOPMATOPOB, ABMUraTeNein n reHepaTopoB.

* Bo3MOXHOCTb BBOAA HEOOXOANMbBIX KPUBbIX 1 KOMMOHEHTOB CPEAHENO HAMNPSXKEHNS
Lar 3a Larom Ans NPOBEPKM CENEKTVBHOCTY CpabaTbiBaHKs annapaToB 3aLUuThI.

¢ [IpoBepka MakCUManbHOr0 NaOEHNs HANPSHXKEHWS )15 KAXO0M Harpy3ku.

* [poBepka 3aLUMTHBIX annapaTos C KOHTPONEM NapPamMeTPOB HACTPOEK COOTBETCTBY-
IOLLIMX pacLLenuTenei (kak TepMOMarH1THbIX, Tak U 9NEKTPOHHbIX).

BbiGop pabounx 1 3aLMUTHLIX annapaTos

* ABTOMAaTNYECKMIA BbIOOP 3aLLIMTHBIX annapaTos (aBTOMATUYECKMX BbIKNKOYATENE UK
npenoxpaHuTenen)

* ABTOMaTM4ECKMiA BbIOOP annapaToB (KOHTAKTOPOB M Pa3beavHUTENEN)

* CeneKTUBHOCTb 1 PE3EPBHAg 3almTa, paccMaTpuBaeMble Kak Kputepum Bbibopa, ¢
HacTpavrBaeMbIM YPOBHEM CENEKTUBHOCTY 4151 KAXA,0M KOMOMHALLMM aBTOMATUYECKMX

BbIK/IlO4aTENEN.
i ramnatmn =il

* [lpoBepKa CENEKTUBHOCTY 1 PE3EPBHOI 3aLLIMTbI Yepe3 ObICTPbIN AOCTYN K TabauLam
KoopauHaumm,
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A.2 DOCWin

MpunoxeHune A: lNMporpammsbl Ana pacyeToB

* YnpaBneHue KoopauHaLmen aurateneii yepes ObICTpbI 4OCTYN K Tabnmuam ABB.
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PacneuaTtku

e OHONMHeHasa cxema, KpVBbIe M OTYEThI KX A0ro KOMMNOHEHTA CETU MOTYT ObITb pac-
neyataHbl Nt0ObIM NPUHTEPOM, NOAAEPXKMBAOLLMM KOHOUIYpaLWMIO MPOrpaMMbl.

¢ Bcs nHdopmaums MoxeT ObiTh NepeaaHa B pacnpocTpaHeHHbIX popmartax oOmeHa
JaHHbIMU.

* Bce pexuMbl nevyaTt MOryT ObITb HACTPOEHI.
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NMpunoxeHue B: PacuyeT Toka Harpyskm |,

O6Lwme Harpyskm
dopmyna ans BbIMMCNEHNS OOLLErO TOKA HArpy3Ku:
l, = P
k-U, -cos¢
roe.

® P — aKT1BHas MOWHOCTL[BT];

® K — KOOOPULMEHT, KOTOPLIA UMEET 3HAYEHUE:
- 1 0051 0gHO®A3HbIX CUCTEM Y CUCTEM NOCTOSAHHOI O TOKA;
- V3 nns TpexdasHbix cucTem;

¢ U, - HOMUHanbHoe HanpskeHue [B] ( 415 TpexdasHbiX CUCTEM 3TO SIMHENHOE Hanps-
XeHue, ans 0gHOMa3HbIX CUCTEM 3TO (a3HOE HAMNPSXKEHNE);

® COS) — KOIPDULMEHT MOLLHOCTU.

Tabnuua 1 N03BONSIET ONPEAENUTL TOK HArpy3KuM 41 HEKOTOPbIX 3HAYEHWA MOLLLHOCTV B
COOTBETCTBUM C HOMUHANbHBIM HanpsxXeHneM; Tabnvua 6bina cCocTaBneHa nus pacyerta
TOro 4yTo cos¢ paseH 0,9; ans MHbIX KOADDULMEHTOB MOLLHOCTMN 3HAYEHNE U3 TabauLibl
1 LOMKHO BbITb YMHOXEHO Ha KOIPDULIMEHT, AaHHbIA B TabnuLE 2, COOTBETCTBYIOLLINIA
AENCTBATENbHOMY 3HAYEHIO KOIDOULIMEHTA MOLLHOCTU (COSOgaxr)-

Ta6nuua 1: Tok Harpy3ku anga TpexdgasHbix cuctem ¢ coso = 0,9
U, [B]
230 400 415 440 500 600 690
P [kBT] I, [A]
0.03 0.08 0.05 0.05 0.04 0.04 0.03 0.03
0.04 0.11 0.06 0.06 0.06 0.05 0.04 0.04
0.06 0.17 0.10 0.09 0.09 0.08 0.06 0.06
0.1 0.28 0.16 0.15 0.15 0.13 0.11 0.09
0.2 0.56 0.32 0.31 0.29 0.26 0.21 0.19
0.5 1.39 0.80 0.77 0.73 0.64 0.53 0.46
1 2.79 1.60 1.55 1.46 1.28 1.07 0.93
2 5.58 3.21 3.09 2.92 2.57 2.14 1.86
5 13.95 8.02 7.73 7.29 6.42 5.35 4.65
10 27.89 16.04 15.46 14.58 12.83 10.69 9.30
20 55.78 32.08 30.92 29.16 25.66 21.38 18.59
30 83.67 48.11 46.37 43.74 38.49 32.08 27.89
40 111.57 64.15 61.83 58.32 51.32 42.77 37.19
50 139.46  80.19 77.29 72.90 64.15 53.46 46.49
60 167.35 96.23 92.75 87.48 76.98 64.15 55.78
70 19524 11226 108.20 102.06  89.81 74.84 65.08
80 223.13 128.30 123.66 116.64 102.64 85.53 74.38
90 251.02 14434 139.12 131.22 11547 96.23 83.67
100 278.91 160.38 154.58 14580 128.30 106.92 92.97
110 306.80 176.41 170.04 160.38 141.13 117.61 102.27
120 33470 19245 18549 17495 153.96 128.30 111.57
130 362.59 208.49 200.95 189.53 166.79 138.99 120.86
140 390.48 22453 216.41 204.11 179.62 149.68 130.16
150 418.37 240.56 231.87 218.69 19245 160.38 139.46
200 557.83 320.75 309.16 291.59 256.60 213.83 185.94
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Pacu4eT ToKa Harpyskum |,

NMpunoxexnue B: PacuyeT TOoKka Harpy3kum |,

U: [B]
230 400 415 440 500 600 690

P [«BT] I,[A]
250 697.28 400.94 386.45 364.49 320.75 267.29 232.43
300 836.74  481.13 463.74  437.39 384.90 320.75 278.91
350 976.20 561.31 541.02 510.28 449.05 374.21 325.40
400 111565  641.50 618.31 583.18 513.20 427.67 371.88
450 1255.11  721.69 695.60 656.08 577.35 481.13 418.37
500 1394.57  801.88 772.89 728.98 641.50 534.58 464.86
550 1534.02  882.06 850.18 801.88 705.65 588.04 511.34
600 1673.48  962.25 927.47 874.77 769.80 641.50 557.83
650 1812.94 1042.44 1004.76  947.67 833.95 694.96 604.31
700 1952.39  1122.63 1082.05 1020.57  898.10 748.42 650.80
750 2091.85 1202.81 1159.34 1093.47  962.25 801.88 697.28
800 2231.31 1283.00 1236.63 1166.36 1026.40  855.33 743.77
850 2370.76  1363.19 1313.92 1239.26 1090.55  908.79 790.25
900 2510.22 144338 1391.21 131216 1154.70  962.25 836.74
950 2649.68 1523.56 1468.49 1385.06 1218.85 1015.71  883.23
1000 2789.13  1603.75 1545.78 1457.96 1283.00 1069.17  929.71

Ta6nuua 2: NMonpaeoyHbie K03GPULUEHTbI ANS TOKA HArpy3KK
C cOS($ OTNnYHbIM 0T 0,9

COSPparr 1 0.95 0.9 0.85 0.8 0.75 0.7
Koose' 0.9 0.947 1 1059 1125 1.2 1.286
0.9

Dn9 COSPgar 3HAYEHNS B TAONMLIE HE NPEACTABNEHb kcos(p =
Ccos (pd)aKT

Tabnmua 3 n03BONSET ONpPeaenuTb TOK Harpy3KM Ans HEKOTOPbIX 3HAYEHUIA MOLLIHOCTM B
COOTBETCTBUW C HOMUHAMBHBLIM HanpsxeHWeM; Tabnuua Obina cocTaBeHa U3 pacyerta
TOrO 4TO COS¢ PaBeH 1; ANt MHbIX KOADDULMEHTOB MOLLHOCTY 3HAYEHME U3 Tabauubl
3 IOMIXHO ObITb YMHOXEHO Ha K0P ULMEHT, AaHHbIV B Tabnuue 4, COOTBETCTBYIOLLMIA
AENCTBUTENbHOMY 3HAYEHIO KO3 OULIMEHTA MOLLHOCTU (COSgar)-

Ta6nuua 3: Tok Harpy3sku ans ogHo¢pasHbIX CUCTEM C COSh = 1 unm cuctem

NOCTOSIHHOI O TOKA
U, [B]
230 400 415 440 500 600 690
P [kBT] I, [A]
0.03 0.13 0.08 0.07 0.07 0.06 0.05 0.04
0.04 0.17 0.10 0.10 0.09 0.08 0.07 0.06
0.06 0.26 0.15 0.14 0.14 0.12 0.10 0.09
0.1 0.43 0.25 0.24 0.23 0.20 0.17 0.14
0.2 0.87 0.50 0.48 0.45 0.40 0.33 0.29
0.5 2.17 1.25 1.20 1.14 1.00 0.83 0.72
1 4,35 2.50 2.41 2.27 2.00 1.67 1.45
2 8.70 5.00 4.82 4.55 4.00 3.33 2.90
5 21.74 12.50 12.05 11.36 10.00 8.33 7.25
10 43.48 25.00 24.10 22.73 20.00 16.67 14.49
20 86.96 50.00 48.19 45.45 40.00 33.33 28.99
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PacueTt Toka Harpy3ku |,

NMpunoxeHue B: PacuyeT Toka Harpy3km |,

U, [B]
230 400 415 440 500 600 690
PIxBT] o TA]

o0 150.40 70.00 12.29 006.18 ©00.00 00.00 45.46
40 173.91 100.00 96.39 90.91 80.00 66.67 57.97
50 217.39 125.00 120.48 113.64 100.00 83.33 72.46
60 260.87 150.00 124.58 136.36 120.00 ___100.00 8696
70 304.35 175.00 168.67 159.09 140.00 116.67 101.45
80 347.83 200.00 192.77 181.82 160.00 133.33 115.94
90 391.30 225.00 216.87 204.55 180.00 150.00 130.43
100 434.78 250.00 240.96 227.27 200.00 166.67 144,93
110 478.26 275.00 265.06 250.00 22000 183.33 __ 150.42
120 521.74 300.00 289.16 272.73 240.00 200.00 173.91
130 565.22 325.00 313.25 295.45 260.00 216.67 188.41
140 608.70 350.00 337.35 318.18 280.00 233.33 202.90
150 652.17 375.00 361.45 340.91 30000 250.00 __ 217.39
200 869.57 500.00 481.93 454.55 400.00 333.33 289.86
250 1086.96 625.00 602.41 568.18 500.00 416.67 362.32
300 1304.35 750.00 722.89 681.82 600.00 500.00 434,78
350 1521.74 875.00 843.37 795.45 700.00 583.33 507.25
400 1739.13____1000.00 __ 963.86 909.09 800.00 66667 579.71
450 1956.52 1125.00 1084.34 1022.73 900.00 750.00 652.17
500 2173.91 1250.00 1204.82 1136.36 1000.00 833.33 724.64
550 2391.30 1375.00 1325.30 1250.00 1100.00 916.67 797.10
600 2608.70 __ 1500.00 __ 1445.78 __ 1363.64 __ 1200.00 __1000.00 __ 869.57
650 2826.00 __ 1625.00 __ 1566.27 __ 1477.07 ___1300.00 __ 1083.33 __ 942.03
700 3043.48 1750.00 1686.75 1590.91 1400.00 1166.67 1014.49
750 3260.87 1875.00 1807.23 1704.55 1500.00 1250.00 1086.96
800 3478.26 2000.00 1927.71 1818.18 1600.00 1333.33 1159.42
850 369565 212500 2048.19 __ 1931.82 __ 1700.00 __ 1416.67 __ 1231.88
900 3913.04 2250.00 2168.67 2045.45 1800.00 1500.00 1304.35
950 4130.43 2375.00 2289.16 2159.09 1900.00 1583.33 1376.81
1000 4347.83 2500.00 2409.64 2272.73 2000.00 1666.67 1449.28

Ta6nuua 4: NMonpaBoyHbie KO3PPULMEHTbI AN TOKA Harpy3Kku
C COS( OTNINYHBbIM OT 1

COSPoar | 0.95 0.9 0.85 0.8 0.75 0.7
Keose' 1 1.053 1111 1176 1.25 1.333 1.429

1
COS Qgpakr

* L1 COSQ ey 3HAYEHMS B TABMMLIE HE MPeACTaBEHb! Ko 0=

OcBeTuTenNbHbIE Llenun

Tok noTpebnsemblii OCBETUTENbHOW CUCTEMOI MOXET ObiTh BbIBEAEH M3 KaTanora
OCBETUTENbHOM CUCTEMBI AN BIUCAEH C UCMONL30BAHNEM CNeayoLLein Gopmynbl:

_ PLnLkBkN
roe: b U 1 COS @
® P| — MOLWHOCTL Namnbl [BT];
® N — KONIMYECTBO Namn Ha daasy;
® kg — KO3DULMEHT KOTOPBIN UMEET 3HAYEHNE:
- 1 4519 namn, He HyXAAIoLLIMXCS BO BCMOMOraTenbHOM CTapTepe;
- 1,25 ang namn, HYXAaloLWMXcs BO BCNIOMOraTenbHOM CTapTepe;
® ky — KO3OPULIMEHT KOTOPLI UMEET 3HaYeHUe:
- 1 ans namn, COEANHEHHbIX MO CXEME 3BE3[a;
- V3 ans namn, COeAMHEHHBIX MO CXEME TPEYrONbHUKA;

¢ U, - HOMMHabHOE HanpPsXeHWe namn;

® COSH — KOIPDULMEHT MOLLHOCTU Namn KOTOPbIA UMEET 3HAYEHME:
- 0,4 ons namn 6e3 KOMNEHCaLMK;
- 0,9 png namn ¢ kOMMNeHcaumen.
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Pacu4eT ToKa Harpyskum |,

Mpunoxexnue B: PacuyeT TOoKka Harpy3kum |,
Osurarenu
B rabnuwe 5 gaHbl npubAM3MTENbHbIE 3HAYEHYS TOKa HArpy3KM ASt HEKOTOPBIX TPEXda3HbiX KOPOTKO3AMKHYTHIX ABMraTenel

€0 cKopoCTbI0 BpattieHs 1500 060poToB B MItHYTY My YacToTe 50 Iy B COOTBETCTBUM C HOMYUHATIbHBIM HAMPSXEHNEM.
I'IpmmeHaHme: 9T 3HA4YEeHUa OaHbl 414 06Ll.l,er0 CBeAeHNd U MOryT MeHATbLCH B 3aBUCUMOCTM OT Npon3BoanTens
aBuratensd n Konn4ectsa NoOJIKOCOB.

Tabnuua 5: Tok Harpysku gBuratens

MolwHocTb gBUraTens HomuHanbHbI TOK ABUraTens npu:
220-230B 240B 380-400 B 415B 440B 500 B 600 B 660-690 B
[kBT] J.C. [A] [A] [A] [A] [A] [A] [A] [A]
0.06 1/12 0.38 0.35 0.22 0.20 0.19 0.16 0.12 -
0.09 1/8 0.55 0.50 0.33 0.30 0.28 0.24 0.21 -
0.12 1/6 0.76 0.68 0.42 0.40 0.37 0.33 0.27 -
0.18 1/4 11 1 0.64 0.60 0.55 0.46 0.40 -
0.25 1/3 14 1.38 0.88 0.85 0.76 0.59 0.56 -
0.37 1/2 2.1 1.93 1.22 1.15 1.06 0.85 0.77 0.7
0.55 3/4 2.7 23 15 1.40 1.25 1.20 7.02 0.9
0.75 1 3.3 31 2 2 1.67 1.48 122 71
71 15 49 4.1 26 25 2.26 2.1 1.66 15
15 2 6.2 5.6 35 35 3.03 2.6 2.02 2
2.2 3 8.7 7.9 5 5 431 38 3.16 2.9
25 3.4 9.8 8.9 5.7 55 49 43 359 33
3 4 1.6 10.6 6.6 6.5 5.8 5.1 4.25 35
3.7 5 14.2 13 8.0 7.5 71 6.2 5.2 4.4
4 55 15.3 14 85 8.4 76 6.5 56 49
5 6.8 18.9 17.2 10.5 10 9.4 8.1 6.9 6
55 75 20.6 18.9 115 1 10.3 89 75 6.7
6.5 8.8 237 21.8 13.8 12.5 12 10.4 8.7 8.1
75 10 27.4 24.8 15.5 14 13.5 11.9 9.9 9
3 11 28.8 26.4 16.7 15.4 14.4 127 10.6 9.7
9 125 32 29.3 18.3 17 15.8 13.9 11.6 10.6
11 15 39.2 35.3 22 21 19.3 16.7 141 13
12.5 17 4338 40.2 25 23 21.9 19 16.1 15
15 20 52.6 48.2 30 28 26.3 225 19.3 17.5
185 25 64.9 58.7 37 35 32 28.5 235 21
20 27 69.3 63.4 40 37 34.6 30.6 25.4 23
22 30 75.2 68 a4 40 37.1 33 27.2 25
25 34 84.4 77.2 50 47 421 38 30.9 28
30 40 101 92.7 60 55 50.1 44 371 33
37 50 124 114 72 66 61.9 54 454 42
40 54 134 123 79 72 67 60 49.1 44
45 60 150 136 85 80 73.9 645 54.2 49
51 70 168 154 97 90 83.8 737 61.4 56
55 75 181 166 105 9% 90.3 79 66.2 60
59 80 194 178 112 105 96.9 85.3 711 66
75 100 245 226 140 135 123 106 90.3 82
80 110 260 241 147 138 131 112 96.3 86
90 125 292 268 170 165 146 128 107 98
100 136 325 297 188 182 162 143 119 107
110 150 358 327 205 200 178 156 131 118
129 175 420 384 242 230 209 184 153 135
132 180 425 393 245 242 214 186 157 140
140 190 449 416 260 250 227 200 167 145
147 200 472 432 273 260 236 207 173 152
160 220 502 471 295 280 256 220 188 170
180 245 578 530 333 320 289 254 212 190
184 250 590 541 340 325 295 259 217 200
200 270 626 589 370 340 321 278 235 215
220 300 700 647 408 385 353 310 260 235
250 340 803 736 460 425 401 353 295 268
257 350 826 756 475 450 412 363 302 280
295 400 948 868 546 500 473 416 348 320
315 430 990 927 580 535 505 445 370 337
355 480 1080 1010 636 580 549 483 405 366
400 545 1250 1130 710 650 611 538 450 410
450 610 1410 1270 800 740 688 608 508 460
475 645 1490 1340 850 780 730 645 540 485
500 680 1570 1420 890 830 770 680 565 510
560 760 1750 1580 7000 920 860 760 630 570
600 810 - - 1080 990 920 810 680 610
670 910 - - 1200 1100 1030 910 760 680
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Mpunoxenue C: BbluncneHne Toka KOPOTKOro 3amMblKaHUS

KOpOTKOG 3aMblKaHne — 3T0 coegnHeHne HU3KUM MosIHbIM CONPOTUBIEHNEM pa60Ta+0-
LLMX NPOBOAHNKOB, UMEIOLLINX Pa3Hble MOTEHLMAbl B HOPMaJlbHbIX YCIOBUAX pa6OTbI.

Tunonoruu aBapuii

B TpexdasHbix Lensix MOryT CyLECTBOBATh CNEAYIOLIME TUMbl 3aMbIKAHWIA:
* TpexdasHoe 3aMblKaHWE;

* [1ByX(a3HOe 3aMbIKaHue;

® 0IHOA3HOE 3aMbIKaHUE HA HENTPANb;

® 0AHOMA3HOE 3aMbIKaHNE HA 3EMITIO;

B dopmynax ncnonb3yoTes cnegyoLime CUMBONbI;

® |, TOK KOPOTKOr0 3aMblKaHUs;

¢ U, HOMWHaNIbHOE HanpsixXeHue;

® /| conpoTuefieHne GasHoro NPOBOAHMKA;

® 7\ COMNPOTUBJIEHNE HENTPANBHOMO NPOBOAHNKA;

® Zpg CONPOTMBIIEHUE 3ALLMTHOIO NPOBOAHMKA;

Cnepytowias Tabnmua KpaTko NokasbiBAET TVM aBapum Y OTHOLLEHWE MEXIY 3HAYEHNS -
MW TOKa KOPOTKOro 3aMblKaHWs 4J11 CUMMETPUYHBIX 3aMbIKaHUiA (TpexdasHbIX) 1 Toka
KOPOTKOrO 3aMblKaHWs LS aCUMMETPUYHBIX 3aMblKaHWii (ABYXxdasHbIX Uan 0gHOda3-
HbIX) B CNlyyae aBapuii, yaaneHHbIx OT reHepartopa. Ons 6onee nogpobHOro pacyerta
pekoMeHayeTCs ncnonb3osaHve nporpammel DOCWin.

Tpexda3Hoe 3ambiKaHue

Zo=JRE+X4

NN Y
|
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J
|

[eyxdasHoe 3aMbikaHne

U 3
) lkLL =—-= _lkLLL = 0-87|k|_LL

NN N
|

J
|
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MpunoxeHue C: BblumMcneHne Toka KOPOTKOro 3amMblKaHUs

Mpunoxexue C: BbiumcneHne Toka KOPOTKOro 3amMblKaHUS

OpHodasHoe 3aMblkaHue Ha HelTpanb Lo U,
kKIN ="T=5 5\
ZL \/E(ZL + ZN)
o | — Ecnn Z, = Zy (nonepevHoe ceveHne HeNTPasibHOro NPOBOAHMKA
s — paBHO hasHOMY MPOBOLHMKY)
Z u, U,
L hon = = =05 by
o I‘/ \/§(ZL + ZN) \/§(QZL)
Ecnn Zy=2Z, (nonepe4Hoe ceveHne HelTpanbHOro NPoOBOAHMKA
Z|_ PaBHO NOSIOBUHE Pa3HOro MPOBOAHMKA)
o I‘/ I han = L = —— =033,
? \/E(ZL + ZN) \/§(SZL)
ZN IkLN Ecim Zy=0  ycnoBue orpaHuyeHuns
U Y,

J
|

"Rz ) Bz

OnHquasHoe 3aMbiKaHue Ha 3eMJ1I0 lpe = —U'
Z V3(Z, +Zee)
o , — Ecnn Z = Zpe (NnonepeyHoe ceveHne 3amTHOro NpoBoaHMKa
"/ | — paBHO ha3HOMY NPOBOAHUKY)
Z | _ Y — Uy —
L kLPE = = =0.51
o — J3(2, +Z0e)  3(22,) Kt
1
( Ecnn Zpe= 27 (nonepeyHoe ceveHne 3almMTHOro NpoBOAHUKA
ZL PaBHO NMNONOBUHE HA3HOIO NPOBOAHMKA)
° : R o pe = Y = U =033y,
s ? 3z, +2Z0) V3(32))
ZPE IkLPE Ecnn Zpe = 0 ycnosue orpaHnyeHms
o——{ U, U,

lpe = \/E(Z,_ +ZpE) = \/E(ZL) =l

B cnepyioveli Tabnuie aaHbl NPUOGNN3UTENbHBIE 3HAYEHUS TOKA KOPOTKOrO 3aMblKaHS
Ans GbICTPOro pacyerta.

TpexdasHoe AsyxdasHoe
KOpPOTKOe KopoTKoe OapHodasHoe 3ambikaHne OpHoda3Hoe 3aMblkaHUue
Mpumeuanne 3aMblKaHue 3aMbiKaHue Ha HeiiTpanb Ha 3emnio (cuctema TN)
[ Iy ln luLpE
lin=0.Sl1 (2L = Zy) l.pe=0.5lk 11 (1= Zpe)

[ - I =0.87l 11 l.n=0.33l1r (ZL = 0,5Zy) l.pe=0.33 1 (ZL = 0.5Zpg)
=l (Zy=0) lipe=l 11 (Zpe = 0)
ln=0.58l (Z=Zy) l.pe=0.58l1 (Z = Zpg)

I =160 - lkn=0.38liL (ZL = 0,5Zy) lpe=0.38ly (2= 0.5Zp¢)
ln=1.16l (Zy=0) ly pe=1.16l (Zpe =0)

=2l (2= Zy) . =1.73ln (ZL=Zy)

lkn hau=3han (ZL=2Zy)  hu=2.6ln (2= 2Zy) -

i =lan (Zn=0) 11 =0.87ln (Zy = 0)
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MpunoxeHne C: BbluncneHne Toka KOPOTKOro 3aMblKaHWUS

Mpunoxenue C: BbluncneHne Toka KOPOTKOro 3amMblKaHUS

Onpep.eneHMe TOKa KOPOTKOro 3amMbiKaHUA

[na onpepeneHuns Toka KOPOTKOrO 3aMblKaHUS MOXET ObITb MCNONb30BAH «METOA,
MOLLHOCTM KOPOTKOr0 3aMblkaH1si». 3TOT METOZ NO3BONISIET ONPeAennTb NPUBAN3NTENb-
HbI TOK KOPOTKOrO 3aMblKaHWsi B TOYKE YCTAHOBKM MPOCTbIM CMOCOO0M; NOSIy4YEHHOE
3HayeHne 00bl4HO NpMeHMO. OgHaKo aTOT CNOCO0 He SBNSIETCS KOHCEPBATUBHLIM
1 0aet Tem 605ee TOYHbIE 3HAYEHMS, YeM Boniee CXOAHbI KO3DPUUNEHTHI MOLLHOCTH
npeanonaraeMblx KOMMOHEHTOB (CETE, FreHepaTopoB, TPaHCHOPMaTOPOB, ABUraTenen
1 kabener ¢ 60NbLINMM CEYEHNEM).
[ins 6onee noapoOHOro pacyeTa peKoMeHayeTcst UCnob3oBatb nporpammy DOCWin
[ng onpeneneHns pa3smepos YCTaHOBKM.

«MeToq, MOLHOCTM KOPOTKOrO 3amblkaHus» npegnosiaraeT pacyeT Toka KOPOTKOro
3aMblkaHus |, OCHOBbLIBaHHLIN Ha hopMynax:

Sy
TpexdasHoe kopoTkoe 3amMblkaHue |, = ————
N3- U,
Si
[ByxdasHoe kopoTkoe 3amblkaHue |, =
2-U

r

roe:

¢ S, — NONHas MOLLHOCTb TOKa KOPOTKOMO 3aMblKaHs B TOYKE aBapuit;
¢ U, - HOMUHaNbHOE HanpsXeHue.

[ns onpeneneHns noaHOM MOLLHOCTY TOKa KOPOTKOrO 3aMblkaHus S, Heo6X0aMMo
OpaTh B paCyeT BCE 3NIEMEHTbI CETU, KOTOPLIMU MOTYT ObiTh:
® 3/IeMEHTbI, KOTOPbIE Y4ACTBYIOT B TOKE KOPOTKOr0 3aMblKaHUS:
CeTb, FeHepaTopsbl, ABUraTENN;
® 3/IEMEHTbI, KOTOPbIE OrPAHNYMBAIOT 3HAYEHME TOKA KOPOTKOrO 3aMblKaHUS:
MPOBOJHMKM 1 TPaHCHOPMATOPHI.

Mpoueaypa BLIYMCNEHUS TOKA KOPOTKOMO 3amblKaHWUsa NpeanonaraeTt cneayouime
NEencTBms:

1. BbIYMCNIEHNE MOLLHOCTY KOPOTKOrO 3aMbIKaHMA A5 Pa3HbIX 31IEMEHTOB YCTAHOBKM;
2. BbIYMCNIEHME MOLLHOCTM KOPOTKOrO 3aMblKaHMs B TOUKE aBapuu;

3. BbIYMCNEHME TOKA KOPOTKOro 3aMblKaHUs

BbluncneHne MOLLHOCTU KOPOTKOro 3aMbliKaHWUS AN1S Pa3HbIX 3/1IEMEHTOB
YCTaHOBKMU

lonHas MOLLIHOCTb TOKa KOPOTKOr0 3aMblkaHus Sk J0MXHa ObITb onpeaeneHa ongd scex
OJIEMEHTOB, KOTOPbIE ABNAIOTCA YaCTblO YCTAHOBKWN:

Cetb

I'Ipeﬂ,rlonaraeT(;ﬂ, YTO 31eKTPMn4eckasa CETb BK/THOHAET B ce0s1 BCe 3NEMEHTI BbILLIE TOUKM
noaKnt4YeHna NNTaHnA.
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MpunoxeHue C: BblumMcneHne Toka KOPOTKOro 3amMblKaHUs

Mpunoxexue C: BbiumcneHne Toka KOPOTKOro 3amMblKaHUS

O6bIYHO 3HeprocHabxatoLas KOMNaHMs ykasbiBaeT 3HAYEHME MOSTHON MOLHOCTM
KOPOTKOr0 3aMblKaHWS (Sger,) B TOUKE NOAKIOYEHMS NUTaHMS. OgHAKo, CNM M3BECTHO
3HaYeHVe TOKa KOPOTKOrO 3aMblKaHws |, 3Ha4eHME MOLLHOCTYM AN1s TpexdasHbIX CUCTEM,
MOXET ObITb BbIYMCAEHO C MCMONB30BAHNEM CheaytoLert GopMyIbl:

SKcem = \/§Urlk cetu
roe Ur — HOMWHaNbHOE HanpsaXeHne B TO4Ke NMoAKMIOHEHNSA.

Ecnu BbiLeyNnOMSIHYTbIE AaHHbIE HEAOCTYMHbI, 3HAYEHNS Sgp, MOTYT ObITb ONPEAENEHD
13 cneayoLlen Tabnanupi:

HanpsxeHnue cetn U, [KB] MOLHOCTb KOPOTKOro 3aMbIKaHUs S, o1, [MBA]

1020 500
[0 32 750
[0 63 1000

leHepatop
MOLLHOCTb KOPOTKOr0 3aMbIKaHWS BbIYUCISIETCS:

SK ren — w
X %

roe X gy — NPOLEHTHOE 3HaYeHWe CBEPXMNEPEXOLHOr0 PEaKTMBHOMO COMNPOTUBIIEHNS
(X4"") vnn nepexogHoro peakTUBHOrO CONPOTUBAEHUS (X4') UM CUHXPOHHOMO peak-
TUBHOIO CONPOTMBEHUS (X4) B COOTBETCTBMM C MOMEHTOM, B KOTOPLI/ OLEHNBAETCA
MOLLIHOCTb KOPOTKOIrO 3aMblKaHMS.
B 00uiem, peakTuBHbIE CONPOTVBEHNS BbIPQXEHBI B MPOLEHTAX OT HOMUHAMIBHOTO
MOJSIHOrO CONPOTUBAEHUS reHepaTtopa (Zd).
U 2
Zy=—t
S

(9

roe U, 1 S, — HOMVHanNbHbIE HANPSIXXeHKEe U MOLLHOCTb reHepaTopa.

TUNUYHbIE 3HAYEHUS MOTYT ObITh:

- X4 o1 10 po 20%;

- X4 o1 15 00 40%;

- X407 80 1o 300%.
OO6bI4HO, paccMaTPUBAIOT XYL CNyYaid, KOraa NPUCYTCTBYET CBEPXNEPEeXoaHoe
PeakTUBHOE CONPOTUBNEHME.
Cnepnytowasa Tabnuua gaeT npubAnanTeNbHble AaHHbIE NS 3HAYEHWUIA MOLLHOCTM KO-
POTKOrO 3aMblkaHusi reHepatopos (X'’ = 12,5%):

S, [kBA] 50 63 125 160 200 250 320 400 500 630 800 1000 1250 1600 2000 2500 3200 4000
S¢rew [MBA] 04 05 10 13 16 20 26 32 40 50 64 80 10.0 128 16.0 20.0 25.6 32.0
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MpunoxeHne C: BbluncneHne Toka KOPOTKOro 3aMblKaHWUS

Mpunoxenue C: BbluncneHne Toka KOPOTKOro 3amMblKaHUS

AcuHXpoOHHble TpexdasHblie ABUraTenu

B ycnoBumsx KOPOTKOro 3aMblkKaHUs 3NeKTPUYecKkre OBuratenn y4acTeyioT B aBapum
KOpoTKkoe Bpemsi (5-6 nepnoaos).

MOLLHOCTb MOXET ObiTb paccymTaHa B COOTBETCTBMM C TOKOM KOPOTKOrO 3aMblKaHWS
asuratens (l,) Cnonb3ys cnepylowee BelpaxeHue:

Sk,uB:'\/g'Ur'Ik

TvnoBble 3HaYeHUS:

Sk,u,Bz o+ 7 Sr,u,B

l, TPUGAM3UTENBHO (5 + 7) | 15 ANA ABUraTENet ManeHbKoro pasmepa u 7 |, Ang
O0nbLUVX ABUraTENEIA.

TpancdopmaTtopsbl

MOLLHOCTb KOPOTKOrO 3aMblkaH1s TpaHchopMaTopa (Sy ) MOXET ObITb BbIMMCIEHA C
NCMO0JIb30BaHMEM CrieayioLiei Gopmybl:

Sy, = S

K - .
TP uk% r

B cnenytouleit Tabnuue gaHbl NPUONN3UTENbHBIE 3HAYEHWUS MOLLHOCTM KOPOTKOrO
3aMblKaHVs TPAaHCHOPMATOPOB:

S,[KkBA] 50 63 125 160 200 250 320 400 500 630 800 1000 1250 1600 2000 2500 3200 4000
u% 4 4 4 4 4 4 4 4 4 4 5 5 5 6 6 6 6 6
S«pIMBA] 13 16 31 4 5 63 8 10 125158 16 20 25 267 33.3

Kabenu

XopoLuee npubnmxeHre MOLLHOCTM KOPOTKOTO 3amblkaHus kabens JaeT cremyollee
BbIpaXeHWe: 5
U r

SkKa6 =

Z

[¢]

roe Z,— NoJIHoe ConpoTHBNeHNE kabens:

Ze=JRc+Xg

B cnepytoulen Tabnuue aaHbl NpubAn3NTENbHbIE 3HAYEHNUS MOLLHOCTU KOPOTKOrO
3ambikaHna kabener npu 50 1 60 'y, B COOTBETCTBUM C HANPSHKEHMEM NUTAHWS (OIMHA
kabens = 10 m):
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MpunoxeHue C: BblumMcneHne Toka KOPOTKOro 3amMblKaHUS

Mpunoxexue C: BbiumcneHne Toka KOPOTKOro 3amMblKaHuUS

230[B] 400[B] 440[B] 500[B] 690[B] 230[B] 400[B] 440[B] 500[B] 690][B]
S [Mm2] Sy «ag [MBA] @50 Iy S\ «as [MBA] @60 Hz
1.5 0.44 1.32 1.60 2.07 3.94 0.44 1.32 1.60 2.07 3.94
25 0.73 2.20 2.66 3.44 6.55 0.73 2.20 2.66 3.44 6.55
4 1.16 3.52 4.26 5.50 10.47 1.16 3.52 4.26 5.50 10.47
6 1.75 5.29 6.40 8.26 15.74 1.75 5.29 6.40 8.26 15.73
10 2.9 8.8 10.6 13.8 26.2 2.9 8.8 10.6 13.7 26.2
16 4.6 14.0 16.9 21.8 415 4.6 13.9 16.9 21.8 415
25 7.2 21.9 26.5 34.2 65.2 7.2 21.9 26.4 34.1 65.0
35 10.0 30.2 36.6 47.3 90.0 10.0 30.1 36.4 47.0 89.6
50 13.4 40.6 49.1 63.4 120.8 13.3 40.2 48.7 62.9 119.8
70 19.1 57.6 69.8 90.1 171.5 18.8 56.7 68.7 88.7 168.8
95 25.5 77.2 93.4 120.6 229.7 24.8 75.0 90.7 117.2 223.1
120 31.2 94.2 114.0 147.3 280.4 29.9 90.5 109.5 141.5 269.4
150 36.2 109.6 132.6 171.2 326.0 34.3 103.8 125.6 162.2 308.8
185 42.5 128.5 155.5 200.8 382.3 39.5 119.5 144.6 186.7 355.6
240 491 148.4 179.5 231.8 441.5 44.5 134.7 163.0 210.4 400.7
300 54.2 164.0 198.4 256.2 488.0 48.3 146.1 176.8 228.3 434.7
Ecnu ncnonb3osaHo n napannenbHbix kabenei, To He0OXo0ANUMO YMHOXUTb 3Ha4YeHne
JaHHoe B Tabnuue Ha n. Ecnn ganHa (Lyg) oTamyHa ot 10 M, He06X0AMMO YMHOXMNTb
3HaYeHne aaHHoe B Tabnumue Ha cnenyioLmnii KOPOULMEHT:
10
Lact
BblynMcneHne MOLWHOCTN KOPOTKOro 3aMblKaHUSl B TOUYKE aBapumn
NpaBunno onpeaeneHns MOLLHOCTM KOPOTKOrO 3aMbIKaHUS B TOYKE YCTAHOBKM B COOT-
BETCTBUW C MOLLHOCTbIO KOPOTKOr0 3aMblkaHWNS PasfiNyHbIX 9N1EMEHTOB LiEM aHaIorMyHo
COOTBETCTBYIOLLEMY BbIYMCIIEHMIO 3KBUBASIEHTHON NPOBOAUMOCTM!.
B yactHoCTW:
® MOLLIHOCTb MOCNea0BaTeNbHbIX 31EMEHTOB PaBHA 0OPATHOMY 3HAYEHMIO CYyMMbl BENN-
4nH 0OpaTHbBIX MOLLHOCTSIM 3/IEMEHTOB (KaK A1 napaniefibHbiX CONPOTUBNEHWI);
S, = %
23
® MOLLHOCTb KOPOTKOr0 3aMblKaHWs napannesbHbiX 3/IEMEHTOB PaBHa CyMME OTAENbHbIX
MOLLHOCTEW (KaK Aans nocnegoBaTesibHbIX CONPOTUBIEHWIA)
S, = z S,
OnemeHTbI B LIeny MOryT ObiTh COEIMHEHBI NOCNEA0BATENBHO M NapannenbHo, paccMar-
pvBasi OTHOCUTENBLHO TOYKW 3aMblKaHWSI.
B cnyyae pasHbix napannesibHbiX BETBEN pacnpeaeneHne Toka Mexay pasHbiMy BETBIMM
JIOJIXHO ObITb BbIYMCIEHO HA OCHOBAHMM pacyeTa ToKa KOPOTKOro 3amblkaHus. 31O
JOMKHO ObITb CAENAHO Ang 06ecneyeHns NPaBMIbHOrO Bbibopa 3aLUMTHbIX annapaTos,
YCTAHOBNEHHbLIX B BETBSX.
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MpunoxeHwne C: BbluncneHne Toka KOPOTKOro 3aMblKaHWUS

Mpunoxenue C: BbiuncneHne Toka KOPOTKOro 3amMblKaHUS

BbluucneHve Toka KOPOTKOIro 3amMbiKaHUA

lna onpeneneHns Toka KOPOTKOrO 3aMblKaHUS B YCTAHOBKE AOMKHbI OblTb M3BECTHbI
Kak TO4ka aBapum, Tak 1 KOHGUrypaums CUCTEMbI, KOTOPbIE AAIOT MaKCUMaSbHbINA TOK
KOPOTKOro 3aMblkaHus Yepes annapart. HeobxoanmMo NpuHSATb B pacyeT ABUraTenu.
Hanpumep, B ciny4ae, paCCMOTPEHHOM HUXeE, A1 aBTOMaTUYeCcKOoro Bbiktoyatens CB1
HauXxy[LLee yCnoBme NosBAsSeTCS, Koraa aBapuns NPOUCXOAUT CBEPXY OT CAMOTO BbIKSTO-
yartens. [lng onpeaeneHms oTkoYatoLLen cnocoOHOCTM aBTOMATUYECKOT 0 BbIK/IIOYATENS
HeobXxoaMMO y4nTbIBaTb BKNIAA, ABYX NapannesbHbIX TPaHCHOPMaTOPOB.

Asapus Hxe CB1

CB2 i CB3

CB1 X S
Asapwus ‘e] '-g
1> Yo
/\/ S
- S
&}
a
2
Asapws Bbie CB1
(xyawwe ycnosus ons CB1)
l ABapuga
CB1 X CB2 cB3 5
pe -
> §
S
[©]
@]
2

Mocne onpeaeneHns SKBMBANIEHTHON MOLLHOCTK KOPOTKOro 3aMblkaHus B TOYKE aBapunmn
MOXHO BblHNCTNTb TOK KOPOTKOIO 3aMblKaHWs, UCMONb3y4d CneayoLlyio CDODMYJ'IYZ

S
TpexdasHoe kopoTkoe 3amblkanue |, = ——k
3 -U,
Sk
JByxdasHoe kopoTkoe 3amblkaHue |, = ——
2-U,
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MpunoxeHue C: BblumMcneHne Toka KOPOTKOro 3amMblKaHUS

Mpunoxexue C: BbiumcneHne Toka KOPOTKOro 3amMblKaHuUS

Kak nepsoe npmbnnxeHve ncnonb3ys Cneayowmin rpadmk MOXHO BbIUCIUTL TPEX-
dasHbIl TOK KOPOTKOrO 3aMblKaHUS CHU3Y OT 06BbEKTA C U3BECTHOWM MOLLHOCTHIO
KOPOTKOr0 3aMbIKaHUs (Syg,); YHMTbIBAS 3TO 3HAYEHUEe ¥ 3Has MOLLHOCTb KOPOTKOro
3aMblKaHWs BbiLLe 00beKTa (Syyp) MOXHO 3Ha4eHweE |, NPOYECTb HA OCK Y BbIPAXEHHOE
B KA, npn 400 B.

PucyHok 1: paduku ans BbluncneHns TpexdasHoro Toka
KOPOTKOro 3ambikaHus npn 400 B

I [kA]
150
140 -
Z—H Sup = 1000 MBA
130 H o
= Swp S —750 MBA |
|| [ | | L =
120 -H ? | Siup=co % —
] 1 / I
= ENEDZEER | Siup =500 MBA |
10075 L [Siup =250 MBA |
90 | o% =
] Ik /’/'
80 H yZ sammms
1 —
70 L ==
e —Siup =100 MBA |
60 ,/ L~
50 2 |Siup =50 MBA |
o EEECEE
D = -
40 - — — — SKUP = 40 MBA |
7 = - — I
30 T — — ] —— 1 i SkUP = 30 MBA |
e T = |
20 > == — Skwp=20 MBA |
e a i ===
10 o= = Siwp=10MBA |
0 ==
0 10 20 30 40 50 60 70 80 90 100 Syg [MBA]
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MpunoxeHwne C: BbluncneHne Toka KOPOTKOro 3aMblKaHWUS

Mpunoxenue C: BbiuncneHne Toka KOPOTKOro 3amMblKaHUS

Mpumepsl

B cnegyrowmx npuMmepax noka3aHo BblHNCNEHNE TOKA KOPOTKOro 3aMblKaHUA On4
Pa3nnyHbIX TUNOB YCTAHOBOK.

Mpumep 1 IE'

CeTb BbICOKOr0 HanpsiXxeHus U, =20000B A
Sk cetn— 500 MBA %
TpaHncdpopmartop S, =1600 kBA +
Uk% =6%
CB1

Uy / Uy =20000/400

Ovratens P, =220 kW
s/l =6.6 k cB2
cosg,=0.9
n=0.917

OcHoBHas Harpyska |, =1443.4 A
cosp,=0.9

1SDC0O10053F0001

BbluncneHne MOLHOCTY KOPOTKOr0 3aMbIKaHUS AJ1Sl Pa3fInyHbIX 3J1IEMEHTOB

Cetb Sk cern= 500 MBA

100

TpaHcdopmatop Skmp=—— S, =26.7 MBA
Uk %
Pr
JBuratens S, s =————=267kBA
1-CoS,

Sk e =6,6 * S 55 = 1,76 MBA a5 nepsbix 5-6 nepropos (npw 50 Iy, okonio 100 mc)

BbluncneHme Toka KOPOTKOro 3aMblKaHMS A4S BbiIOOpa aBTOMaTUYECKUX
BblKJllOYaTENEen

Bbibop CB1

[nsa aBTomMatn4eckoro Bulkntodatens CB1 HavxyaLee ycnosue HacTynaeT npw asapum
HMXE aBTOMAaTUYeCKOro BoIK/OYaTens. B cnyyae aBapum BbllLe HA aBTOMATUHECKUI
BbIK/I04ATES b BNINSAET TOJLKO aBapPUHLIN TOK NPOTEKAIOLLMIA Yepes ABNUraTe b, KOTOPbIN
3HaUYNTESIbHO MEHbLLE NOCTYNAOLLErO U3 CETW.
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MpunoxeHue C: BblumMcneHne Toka KOPOTKOro 3amMblKaHUS

Mpunoxexue C: BbiumcneHne Toka KOPOTKOro 3amMblKaHuUS

Llenb, paccmaTpuBaemMasi C TOYKM aBapuu, NpeacTaBfneHa nocnenoBaTeNlbHo Coeau-
HEHHOW CeTbI0 C TPaHCHOPMATOPOM. B COOTBETCTBUM C MpeablayLyMi NpaBuiaMm
MOLLHOCTb KOPOTKOr0 3aMblKaHUsl BLIMCNSETCS NO cneayioLLein popmyne:

S -S
Sycpi = —em _“k®_ 25 35 MBA
SkceTM + kTtp
MaKkCMMasbHbIM aBapUNHBIA TOK:
S
=Bl _36.6 kA

oo =
kCB1 \/5 Ur

HoMuHanbHbI TOK TpaHCOpMaTopa Ha CTOPOHE HU3KOro HanpsixeHns paseH 2309 A;
NoO3TOMY BhlIOMpaeM aBTOMATUYECKMIA BeikoYaTens Emax E3N2500.

Mcnonb3ysa rpaduk NokasaHHbIN Ha puc. 1 BO3MOXHO BLIMUCANTL [Keg 13 KPUBOW C
Skup = Sk cern = 900 MBA oTHOCALLMIACH K Sy = Sy rp = 26.7 MBA:

I [KA]
150
140 -
130 7
120 %
110 A S.wp =500 MBA
LA ,/ /4”’
100 7
.o
% Ze
/'/'
80 A
r’ 4
17
70 14z =
2P
7 /',/’
60
50 v
l'/r - ——
AN '} /, I ]
lx=36.5 kA < s = 1] =
7 T = —]
30 = —— - -
—— o
e S
20 - i
77777/1 575 — o A A §
10 e — )
. 0 G
0 10 20 T 30 40 50 60 70 80 90 100
[SkeL =26.7 MBA] Sker [MBA]
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MpunoxeHwne C: BbluncneHne Toka KOPOTKOro 3aMblKaHWUS

Mpunoxenue C: BbiuncneHne Toka KOPOTKOro 3amMblKaHUS

Bribop CB2

[ns aBTomaTunyeckoro Bolikntovatens CB2 Hamxyaluee ycnoBue HacTynaeT npyu aBapumm
HMXE aBTOMATMYECKOro BbIKtoUYaTens. Llenb, paccmartpmBaemas C TOYKM aBapumn
npeLcTaBneHa nocnefoBaTefisHo COeAMHEHHbIMU CEThIO C TpaHCHOpPMaTopoM. Tok
KOPOTKOrO 3aMblkaHWs Takon xe, kak ans CB1.

S
e = ﬁkcij =36.6 kA

HoMuHanbHbI TOK aBuratens paseH 385 A; Takum 06pa3oM MoxeT ObiTb BbiOpaH
aBTOMATUYECKMIA BbIKOYaTeNsb Isomax SSH400.

Bbibop CB3

[na aBTomaTnyeckoro Boiknoyatens CB3 Hamxyaliee yCnoBve HacTynaeT npu aBapum
HUXE aBTOMATMYeCcKOoro Bblkoyatens. Llenb, paccmarpuBaemas € TOYKW aBapuu,
npeacTaBneHa AByMs napannesibHbiMy BETBIMU: ABWUraTesNb, CETb NOCNEA0BATENBHO C
TpaHchopmaTopoM. B COOTBETCTBIM C NPeablayLLmMMmM Npasuiamy MOLLHOCTb KOPOTKOrO
3aMblKaHUs BLIMUCASIETCA NO cieayloLein dopmyne:

Heuratens//(Cetb + TpaHcdomatop)

SKCB3=SMB+%=27.11MBA

+
S

S

k cetn

leces :% =39.13 kA

HomunHanbHbIN TOK Harpy3ku L paseH 1443 A n MOXHO BblIOpaTb aBTOMATUHECKMIA Bbl-
knoyatens SACE Isomax S7S 1600.

k Tp

Mpumep 2

Llenb, noka3aHHas Ha CXeMe COCTOMT M3 UCTOYHMKA, ABYX NapannesbHbix TpaHchop-

MaTOPOB 1 TPEX Harpy3oK. .
F

A
@ TpaHc- TpaHc- @
CeTb BbICOKOrO Hanpsikerus U;1=20000 B ” %°p|’%"a' %oppana- ”
Sk cern = 500 MBA
CB1 CB2
TpaHchopmatopbl 11 2: S,=1600 kBA
Uk% =6%
Uy, /Upr =20000/400 i< cB3 ¥ cB4 % CBS5
=1 =1 =1
HarpyskaL1: S,= 1500 kBA; cosp=0.9; - - -
Harpyska L2: S,= 1000 kBA; cosg=0.9;
Harpyska L3: S,= 50 kBA; cosg =0.9.
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MpunoxeHue C: BblumMcneHne Toka KOPOTKOro 3amMblKaHUS

Mpunoxexue C: BbiumcneHne Toka KOPOTKOro 3amMblKaHuUS

BbluncneHne MOLWHOCTH KOPOTKOro 3aMblkaHua ang pa3inyHblX 3IeMEHTOB:

Cetb Skcerv= 500 MBA
s,

TpaHchopmaTopbl 112 Skmp = % 100=26.7 MBA
k 0

Bui6op CB1(CB2)

[na asTomaTnyeckoro Boeiknoyatens CB1 (CB2) Hamxyalwee ycnosve HacTynaeT npu
aBapun HUXE aBTOMATMYECKOro BblK/o4aTenst. B COOTBETCTBMM C NpeablayLyMm npa-
BUJAMK LieMb, pacCcMaTprBaemMasi C TOYKM aBapuii, 3KBMBASIEHTHA ABYM NapaniesibHbIM
TpaHcdopmaTopam nocnenosatenbHo ¢ ceThto: Cetb + (TpaHcdopmaTop 1//TpaHe-
dopmartop 2).

TOK KOPOTKOr0 3aMblKaHUS BbIYMCEHHBIN TakMM 00pa3oM COOTBETCTBYET TOKY KOPOT-
KOr0 3aMblKaHWs B LUMHE. STOT TOK PABHO pacnpenensietcs Mexay ABYyMS BETBAMM
(nonoBuHa Ha kaxayo) Tok npoTekawowmin yepea CB1 1 CB2 Ttakum 06pa3om paBeH
MONOBMHE TOKA B LUMHAX.

(S + Syp2)

SkLIJl/IHbI = ke Zr =48.2 MBA
Sinet +(Skmp1 + Skp2)
S
s =222 69 56 KA
k '\/§Ur

o = 5 =34.78 KA

BblOpaHHbIe C CChINKOM Ha HOMUHAbHbIN TOK TpaHCpOopMaTopa aBToOMaTU4eCckue
BbIKtO4aTenn ato Emax E3N 2500.

Bribop CB3-CB4-CB5

[lnsi 3TVX aBTOMATUYECKMX BbIK/IOYATENEN HaMXYALLIME YCNIOBUS HACTYNAOT NP aBapum
HIXe aBTOMATUYECKMX BbIKNo4aTenen. Takum 06pa3om, He0BX0AMMO NPUHSTL B pacyeT
TOK KOPOTKOrO 3aMblKaHWS B LUMHE:

lkces = lkwms = 69.56 KA

BbiGpaHHbIE CO CChINKO Ha TOK HAarpy30K aBTOMATUYECKIE BbIKNOYaTENN 3TO:
CB3: Emax E3S 2500

CB4: Emax E3S 1600

CB5: Tmax T2H 160

224 YuebHoe nocobune no aneKkTpoycTaHOBKaAM
ADVLOC0204MANO6BRU




MpunoxeHwne C: BbluncneHne Toka KOPOTKOro 3aMblKaHWUS

Mpunoxexue C: BbiumcneHne Toka KOPOTKOro 3amMblKaHUS

OnpepeneHne ToKa KOPOTKOro 3ambiKaHus |y
B HYM)KHEM YacTu Kabens Kak GyHKLUN BEPXHEro Toka

Cnepylowasa Tabnvua NnpeacTaBnseT onpeaenieHns, No KOHCepBaTUBHOMY METOAY,
TpexdasHoro Toka KOpoTKOro 3amblkaHus B ceT 400 B B HXHEN YaCcTW OOHOXMABLHOMO
megnHoro kabens npu Temnepartype 20 0C. M3BeCTHbI 3HAYEHUS:

- TpexdasHOro Toka KOPOTKOrO 3aMblKaHWs BbllLE Kabens;

- AUIMHA ¥ NONEPEYHOE CeveHmne kabens.

CeuyeHune DnuvHa

kabens

[Mm?] [M]

1.5 09 11 14 18 25 35 53 7 94 14
25 09 1 12 15 18 23 29 41 59 88 12 16 24
4 09 12 14 16 19 23 28 37 47 66 94 14 19 25 38
6 08 11 14 18 21 25 28 35 42 56 7 10 14 21 28 38 56
10 09 12 14 19 23 29 35 41 47 58 7 94 12 16 23 35 47 63 94
16 09 11 15 19 22 3 37 47 56 65 75 93 11 15 19 26 37 56 75 100 150
25 09 12 14 17 23 29 35 46 58 72 87 10 12 14 17 23 29 41 58 87 116 155 233
35 12 16 2 24 32 4 48 64 8 10 12 14 16 20 24 32 40 56 80 121 161 216 324
50 11 17 23 28 34 45 57 68 9 11 14 17 20 23 28 34 45 57 79 113 170 226 303 455

70 08 15 23 3.1 38 46 62 7.7 92 12 15 19 23 27 31 38 46 62 77 108 154 231 308 413
95 12 3 4 5 6 8 10 12 16 20 25 30 35 40 50 60 80 100 140 200 300 400

120 12 24 36 48 6 72 10 12 14 19 24 30 36 42 48 60 72 96 120 168 240 360 481
7
8

150 1.4 2.8 42 56 84 11 14 17 23 28 35 42 49 56 70 84 113 141 197 281 422

185 16 3.2 48 64 10 13 16 19 26 32 40 48 56 64 80 96 128 160 224 320 480

240 18 37 55 73 91 11 15 18 22 29 37 46 55 64 73 91 110 146 183 256 366 549

300 2 4 6 8 10 12 16 20 24 32 40 50 60 70 80 100 120 160 200 280 400

2x120 24 48 72 10 12 14 19 24 29 38 48 60 72 84 96 120 144 192 240 336 481

2x150 2.8 56 84 11 14 17 23 28 34 45 56 70 84 98 113 141 169 225 281 394 563

2x185 32 64 10 13 16 19 26 32 38 51 64 80 96 112 128 160 192 256 320 448

3120 3.6 72 11 14 18 22 29 36 43 58 72 90 108 126 144 180 216 288 360 505

3x150 4.2 84 13 17 21 25 34 42 51 68 84 105 127 148 169 211 253 338 422

3x185 4.8 10 14 19 24 29 38 48 58 77 96 120 144 168 192 240 288 384 480

I, cBepxy I, cHM3y

[KA]

100 96 92 89 8 8 78 71 65 60 50 43 36 31 27 24 20 17 13 11 78 56 37 27 20 13
90 86 83 81 78 76 72 67 61 57 48 42 35 31 27 24 20 17 13 11 78 56 3.7 27 20 1.3
80 77 75 73 71 69 66 62 57 53 46 40 34 30 27 24 20 17 13 10 7.7 55 3.7 27 20 1.3
70 68 66 65 63 62 60 56 53 49 43 38 33 29 26 23 19 16 13 10 76 55 3.7 27 20 1.3
60 58 57 56 55 54 53 50 47 45 40 36 31 28 25 23 19 16 12 10 7.5 54 3.7 27 20 1.3
50 49 48 47 46 45 44 43 41 39 35 32 29 26 23 21 18 15 12 10 73 53 3.6 26 20 1.3
40 39 39 38 38 37 37 35 34 33 31 28 26 24 22 20 17 15 12 10 7.1 52 36 26 20 1.3
35 34 34 34 33 33 32 32 31 30 28 26 24 22 20 19 16 14 11 10 7.1 51 35 26 20 1.3
30 30 29 29 29 28 28 28 27 26 25 23 22 20 19 18 16 14 11 93 70 50 35 26 19 13
25 25 24 24 24 24 24 23 23 22 21 21 19 18 17 16 14 13 11 9.0 6.8 50 34 26 19 1.3
20 20 20 20 19 19 19 19 18 18 18 17 16 15 15 14 13 12 10 84 65 48 33 25 19 13
15 15 15 15 15 15 14 14 14 14 14 13 13 12 12 12 11 10 87 7.6 6.1 46 3.2 25 19 1.3
12 12 12 12 12 12 12 12 11 11 11 11 11 10 10 10 9.3 88 78 7.0 57 44 3.1 24 19 13
10 10 10 10 10 10 10 10 95 94 92 90 88 85 83 81 7.7 73 65 59 50 39 29 23 18 1.2
80 80 79 79 79 78 78 77 77 76 75 74 72 71 69 6.8 65 6.2 57 52 45 37 28 22 1.7 1.2
60 6.0 59 59 59 59 58 58 58 57 56 55 54 53 52 51 49 48 44 41 36 3.1 24 20 16 1.1
30 30 30 30 30 30 30 29 29 29 29 29 28 28 28 27 27 26 25 24 22 20 1.7 14 12 09
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MpunoxeHue C: BblumMcneHne Toka KOPOTKOro 3aMblKaHUS

Mpunoxexue C: BbiumcneHne Toka KOPOTKOro 3amMblKaHUS

Mpumeyanue

* B cnyyae |, BBEPXY 1 HE BKIIOYEHHON B TabAMLY A/IMHHBI KaOenst HeOOXOAVMO Y4UTLIBATL:

- 3HayeHue Bblwe Iy;

- 3HayeHue B KOHLLe kabens.

STV NPUBAN3UTENBHBIE 3HAYEHMS MO3BONIAKOT CAENATb BblYMCEHUs, 0becnedmBatoLLme

6€30MacHOCTb.

* B cnyyae ecnu napannenbHble kabenu He NpeacTaBneHbl B Tabnuue, ANnHa 0oMKHa
ObITb pa3aeneHa Ha KoMYeCTBO NapanieNbHbIx kabenei.

Mpumep

[aHHble

HomuHanbHoe HanpsxeHne = 400B
CeyeHue kabens = 120 mm2
MpoBoOHUK = Medb
OnnHHa = 29 ™M

BepxHuia Tok

KOPOTKOr0O 3aMbIKaHUS 32 KA
400 B
Ik BepxHUIA = 32 KA
X X X X
120 MM 2Y
Cu/NBX
L=29m 4 Ik HUKHWUI = ?
X X
QF B QFC
Mpoueaypa

B cTpoke roe npeacrasneHa nonepeyHoe cederve kabens 120 Mm2, Heo6xoaMMO HanTH
KOSIOHKY ANS AMHHBI 29 M MK cpasy CHU3Y (B AaHHOM criyyae 24). B KonoHke BepXHUX
aBTOMATMYECKMX BbIKIIOYATENEN BOBMOXHO ONPEAENnTb CTPOKY CO 3HaYeHnem 32 KA
NN HEMOCPEACTBEHHO Haf Hel (B AaHHOM cnydae 35). Ha nepeceyeHnn aToro psaa
C BblLIEYKa3aHHON KONOHKON ByaeT 3HAYEHNE HUMXKHEro TOKa KOPOTKOro 3amblKaHMs
paBHOe 26 KA.
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MpunoxeHue D: BoluncneHue
koaddbuuuernTta K ansa kabenein (K252)

Ncnonb3ya popmyny (1) MOXHO onpeaennTb MUHUMAaNbLHOE CeYeHNE NPOBOAHMKA S,
CAenaB NPeanonoxeHune, 4To obLLMiA NPOBOAHMK NOABEPraeTcs aamabatnyeckomy
HarpeBy OT M3BECTHOI HaYasIbHOM TeMnepaTypbl 40 ONpeaeSIEHHON KOHEYHOW TeEMNe-
patypbl (4ONyLLEHNE NPUMEHUMO NPY LANTENBbHOCTM aBapun, MEHEE YEM 5 C):

roe:

* S nonepeyHoe cevyeHne [Mm2];

¢ | neliCTBYIOLLEE 3HAYEHME OXMOAEMOr0 aBapUInHOro TOKA /19 aBapui C MasTbIM MOJHBLIM
COMPOTMBAIEHWNEM, KOTOPbIA MOXET NPOTEKATb YePe3 3aLLMUTHOE YCTPOCTBRO [A];

¢ t Bpems cpabaTbiBaHMs 3aLUMTHOrO annapara 1 aBTOMaTU4ECKOr0 pasbeavHeHs [C];

KO3PPMLMEHT K MOXET ObITb BbIMMCIIEH C UCMONB30BAHMEM TabnuLL 2 + 7 unun cneay-

towien hpopmynbi(2):
_ QC (B+20) 1 ef— ei 2
K-\/T'”(+B+ei) @

roe:

* Q, 06bEMHAs TENNOEMKOCTb MaTepuana nposoaHuka [[x/0C mm3] npu 20 °C;

* B o6patHas BennymHa TeMnepatypHoro koadduumerTa conpotvsnenus npu 0 0C
ans nposoaHuka [0CJ;

® Dy YAENBHOE 3NEKTPMYECKOE CONPOTMBAEHNE MaTepuana nposogHuka npu 20 0C
[OM*mMm];

¢ 0, HayanbHaa Temneparypa npoBoaHuka [°CJ;

* 0; KOHeYHas TemnepaTtypa npoBoaHuka [°C];

B Tabnuue 1 aaHbl 3Ha4eHUs BblleyKa3aHHbIX NapamMeTpoB.

Ta6nuua 1: 3HayeHue napameTpoB AN Pa3NNYHbIX MaTepuanos

Martepuan B Q. P20 M
['C] [Ox/"Cmm3] [OM MM] P20
Mezab 234.5 3.45-10-3 17.241-10-6 226
AnOMUHMI 228 2.5-10-8 28.264-10-6 148
CauHel, 230 1.45-10-3 214-10-6 11
Xeneso 202 3.8:10-3 138-10-6 78
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MpunoxeHune D: Boluncnenue koadpdpuumeHTa ona kabenei

MpunoxeHue D: Boiuncnexnume
koadpPuumerHTta K pna kabenen (K2S2)

Ta6nuua 2: 3Hayenus K gpna ¢pasHoro nposogHuka

U3onsumsa nposogHuka

nBX nBX EPR PeauHa Heopranuyeckas
<300 mm2 < 300 mm2 XLPE 60°C nBX OroneHHbIi

HavanbHas Temneparypa “C 70 70 90 60 70 105
KoneuyHas Temnepatypa °C 160 140 250 200 160 250
Matepuan npoBoAHYKA:
meab 115 103 143 141 115 135/1152
aJIOMUHNIA 76 68 94 93 - -
rnasiHble CoeAnHeHNs 115 - - - - -
U151 MEAHbIX MPOBOAHWNKOB

a 970 3HAYEHVe JOKHO BbITb UCMOb30BAHO A1 OrONEHHbIX kKabenei npeaHasHaueHHbIX A
NPUCOEONHEHMS.

Ta6nuua 3: 3HauyeHusa K ong n3onmpoBaHHbIX 3aLLUTHbIX MPOBOAHUKOB,
He 00beAMHEHHbIX B KaGenu U He CBA3aHHbIX C APYrUMM Kabensamu

Temnepartypa ‘Cb Matepuan npoBogHMKa

3Hauenus K
M3onaumsa npoBoAHMKa HavyanbHas KoHeuHas Meab AIOMUHMI Xeneszo
70°CNBX 30 160/1402 143/133 2 95/88 a 52/49 a
90°C nBX 30 160/1402 143/1332 95/88 a 52/49 a
90 °C TepmocToiikas 30 250 176 116 64
60 °C pesvna 30 200 159 105 58
85 °C peanHa 30 220 166 110 60
CunvkoHoBas pesnHa 30 350 201 133 73

a  HuxHee 3Ha4YeHNE OTHOCUTCS K M30ANPOBAHHLIM NpoBoAHMKam MNBX ¢ nonepeyHbIM CEYEHNEM
60onbLM Yem 300 mm2,
b TemnepaTypHble OrpaHMyeHns ans pasnnyHbIX BUOOB U30NsUmmn AaHbl cTaHgapTom IEC 60724,

Ta6nuua 4: 3HayeHus K gng oroneHHbIX 3aLUTHbIX MPOBOAHUKOB B KOHTaKTe
C U301MpoBaHHbIMU Ka6eﬂ‘i|MVI, HO HEe CBAAI3aHHbIMU C Apyrmmn kabenamu

Temnepartypa°C 2 Martepuan npoBogHuKa
3HaueHusa K
MokpbiTe kabens HavanbHas KoHeyHas Mepb ANOMUHWIA Xeneso
MBX 30 200 159 105 58
Monnatunex 30 150 138 01 50
CvnnkoHoBasi peanHa 30 220 166 110 60

228

a TemnepaTtypHble OrpaHUYEHNS BAS PasnyHbIX BUOOB 130agummn daHbl cTaHgapTom IEC 60724,
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MpunoxeHune D: BoluncneHme koapduumeHta onst kabenen

MpunoxeHune D: BoiuncneHue
koaddbuuuenTta K ansa kabenein (K252)

Tabnuua 5: S3HaueHus K 4ns 3awmTHbIX NPOBOAHUKOB BbINOJIHEHHbIX KaK NPOBOAAa, 00beAUHEHHbIe
B Kabenb nnm cBA3aHHbIE C APYrMMU KabensiMu Unm n30IMPOBaHHbIE MPOBOAHUKN

Temnepartypa ‘Cb Matepuan npoBogHMKa

3HaueHus K
U3onauus nposBogHUKa HavanbHas KoHeuHas Meap ANIOMUHUIA Xeneso
70°CMBX 70 160/140a 115/103 2 76/68 a 42/37 a
90°CMBX 90 160/1402 100/86 a 66/57 36/312
90 °C TepmocToiikas 90 250 143 94 52
60 °C peanHa 60 200 141 93 51
85 °C pesuHa 85 220 134 89 48
CunukoHoBas pesnHa 180 350 132 87 47

a HumxHee 3Ha4YeHne OTHOCUTCS K M30anpoBaHHbIM [NBX npoBogHMKam ¢
rnonepeyvHbiM ceveHrnem 6onbLmm 4em 300 mMm2,

b TemnepaTypHble OrpaHNYEeHNs ans PasnnyHbiX BUOOB N30NALNM OAAHbI
ctaHpapTom IEC 60724.

Ta6nuua 6: 3HayeHus K ang sawmTHbIX NPOBOAHUKOB B Xenobe ansa kabenei, Hanpumep, B OpoHe,
MeTanIn4yeckoi 000/104Ke, KOHLLEHTPNYECKNIA NPOBOAHUK U T. 4.

Temnepatypa°C Martepuan npoBogHuKa

3Hauenus K

MU3onsums nposogHUKa HauyanbHas KoHeuHas Megp AniomuHuii  CBUHLOBBI ¥Xeneso
70 °CTMBX 60 200 141 93 26 51
90°CNBX 80 200 128 85 23 46
90 °C TepmocToiikas 80 200 128 85 23 46
60 °C pesunHa 55 200 144 95 2% 52
85 °C pesuHa 75 220 140 93 26 51
MuHepanbHas nokpeitas MBX a 70 200 135 - - -
MuHepanbHas, 6e3 060104kK 105 250 135 - - -

a 9T0 3Ha4EeHMe [10MXHO OblTb TAKKEe MCMOMb30BAHO /151 OrONEHHbIX npoBOAOB NpeaHa3HavYeH-
HbIX 019 MPUKOCHOBEHWUS U KOHTAKTa C ropro4MmMmn MatepmnanamMmu.

Tabnuua 7: 3HayeHus K gns 3alMTHbIX NPOBOAHMKOB, FAe HET PUCKa NOBpeXae-
HUSA HaxoAALMUXCA PSAOM MaTepuanoB 0003Ha4YeHHOI TeMnepaTypoi

Matepunan npoBogHUKA

Meppb AniomuHui Xeneso
HavanbHas Makcum. Makcum. Makcum.
Temnepatypa 3HaueHue temnepaTypa 3HaueHMe temnepatypa 3HayeHue temneparypa
W3onaums npoBogHuKa °C K °C K °C K °C
BuOUMBIN M Ha OrpaHuy. noLL. 30 228 500 125 300 82 500
HopMaribHble ycnosus 30 159 200 105 200 58 200
OnacHOCTb BO3rOPaHMs 30 138 150 91 150 50 150
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MpunoxeHune E: NMaeHble duanyeckue
BEJINYMHDbI U BNIEKTPOTEXHNYECKue Gopmynbl

MexayHapoaHasi cuctemMa UsmepeHuin
Cuctema nsmepenuin CU

®duanyeckas BenmumHa 0OGo3HauyeHune EpvHuua nsmepeHms
OnvHa M METP

Macca K KunorpamMm

Bpewms c cekyHoa
ANEKTPUYECKUIA TOK A amnep
TepmoayHammyeckas Temneparypa K KENbBUH

KonnyecTso BellecTBa MOJS1b MOJlb

Cuna ceeta KA, kaHgena

MeTpuyeckue npedukcol AN MHOXUTENEN e AUHUL, U3MEPEHUS

AecaTnyHbiii Mpedukc  OGo3HayeHue  [fecatuuHbiit Mpedpukc 0O6o3Ha4YeHMe
nopsAokK nopsaokK
1024 iioTa i 10-1 Jeum i}
1021 3eTa 3 10-2 CaHTK c
1018 akca 3 10-3 MUK M
1015 neta Mn 10-6 MWKPO MK
1012 Tepa T 10-9 HaHO H
100 rura r 10-12 nMKo n
106 mera M 10-15 demTo (0)
103 Kuno k 10-18 arTo a
102 rekTo r 10-21 3enTo z
10 Jeka na 10-24 MOKTO y
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MpunoxeHwne E: MagHble GU3N4eCKne BENNYNHLI

NMpunoxeHue E: NMasHble dusndeckue
BEJINYMHbI U NIEeKTPOTEXHUYEeCcKne Gopmynbl

OCHOBHbIE BEIMYUHDI U € AUHULbI n3MepeHus B cucteme Ccu

0603Hau. CumBon B EpvHuubl Mpeobpa3oBaHue
¢usny.  HassaHue cucteme HassaHue namepeHus HassaHue
BEJINYMHBI cu B Ap. CUCT.
LOnuHa, nnowapb, o6bem
in O10NM 1in=25.4mm
ft dyt ift=30.48 cm
I LNMHa M MeTp fathom fathom 1 fathom =6 ft=1.8288 m
mile MUns 1 mile = 1609.344 m
sm mopckas mung  1sm=1852m
yd apa, 1yd=91.44cm
A nnowanb M2 METP KBagpaTHbIA a ap 1a=102m2
ha rekrap 1 ha=104m2
I TP 11=1dm3=10-3m3
v 06BbEM M3 meTp kybuueckmii - UK pt MUHTa 1 UK pt=0.5683 gm3
UK gal rannoH 1 UK gal =4.5461 gm3
US gal rannoH 1 US gal = 3.7855 nm3
Yron
a, B,y MAOCKMIA yron pag paamaH rpamyc qo= T, pan
180
Q TENECHBIN yron cp cTepagmnaH
Macca
m macca KK KUnorpamMm Ib yHT 11b=0.45359 kr
NNOTHOCTb Kr/m3 KWUorpamm Ha
Kybuyeckuii MeTp
YOENbHbIA 00BEM M3/Kr Kybuueckuii MeTp
Ha K1aorpamm
M MOMEHT MHepLLUn Kr-m2 Kunorpamm Ha
MeTp B KBaapaTe
Bpewmsi
t LJIUTENBHOCTb c cekyHaa
f yacroTa My lepu, 1Tu=1/c
® Kpyroeas 1/c 000poT B cekyHay o = 2pf
yacToTa
v CKOPOCTb M/C METP B CEKYHAY  KM/Y KUnomeTp 1km/u=0.2777 m/c
B Yac
MUns/y MUNS B 4ac 1 munsa/u=0.4470 m/c
knot kn 1kn=0.5144 m/c
g ycKopeHve m/c2 METP Ha CEKYHIY
B KBaparte
Cuna, 3Heprus, MOLWHOCTb
F cuna H HbiOTOH 1H=1kgm/s2
KMIorpamm Cusibl 1 kgf=9.80665 N
p JaBneHve Ma Mackanb 1Ma=1H/m2
6ap 6ap 16ap=105Ta
w 3Heprus, paborta Ix Ixoynb 10x=1Brc=1Hm
P MOLLIHOCTb Bt Batr Hp nowapd.cuna  1Hp=745.7 Bt
Temnepartypa v Tennota
T Temneparypa K KenbBuH °‘C rpagyc Lenbcna T[K] =273.15+ T ['C]
°F rp. ®openreiita T[K] = 273.15 + (5/9)(T ['F]-32)
Q KONMYeCTBO TennoThl [Ix Ixoynb
S SHTPOMKUS Ix/K Ibxoynb Ha KenbBUH
CBeToBble efUHMULbI
I cuna ceeta K4 KaHgena
L APKOCTb Ko,/m2 KaHena Ha MeTp KBafpaTHbIN
CBETOBOI NOTOK M JIIOMEH 1am=1kacp
E OCBELLEHHOCTb JIK JIIOKC 1K =171m/M2

YyebHOe nocobure no aNekTpoycTaHoBKam
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MpunoxeHune E: MaBHble pramnyeckne BENNYNHbI

MpunoxeHune E: NMaeHble duanyeckue
BEJINYMHDbI U BNIEKTPOTEXHNYECKue Gopmynbl

MaBHbIe QJIeKTpu4eckne u MarHuTHbole BeJin4inHbl B CUCTEME Ccu

06o3Ha- dusunyeckas Epvnuua 8 HammeHoBaHue  [pyrue HaumeHnoBaHue  [peoOpa3oBaHue

YyeHue BeNMYMHa cuct. CU eauHULbI eANHULbI eAVHULbI

I TOK A TOK

v HanpsxeHne B BOJIbT

R COMNpOTHBIEHNE Om oM

G NpPOBOAMMOCTb Cm CUMEHC G=1/R

X peakTuBHOE Om oM XL =oL
COMPOTMBEHME Xc=-1/0C

B peakTuBHas Cm CUMEHC B =-1/oL
NPOBOAVMOCTb Bc=wC

Z noaHoe Om oM
COMNPOTUB/EHNE

Y noJHas Cwm CUMEHC
MPOBOAUMOCTb

P aKTMBHas MOLLHOCTb BT BatT

Q peakTyBHas BAp BonbT amnep
MOLLHOCTb PEaKTUBHbIIA

S nofHas MowwHocTs  BA BonbT amnep

Q 3NEKTPUYECKNI Kn KynoH Ar Amnep *yac 1Kn=1Ac
3apan, 1 Ar=3600A-c

E HanNPSXeHHOCTb B/m BOJILT HA METP
3NEKTPUYECKOrO NONst

C anexKTpuyeckas () dapaga 1d=1Kn/B
€MKOCTb

H HanpPsHXEHHOCTb A/m amnep Ha MeTp
MarHuWTHOro nosns

B MarHuTHas Tn Tecna lc faycc 1Tn=1B-c/m?
NHOYKLUMS 1Tc=10-4Tn

L WHOYKTUBHOCTb MH reHpu 1TH=10mcC
3HayeHus YAENbHOro CONpoTUBAEHUS, YAEe/IbHON NPOBOAMMOCTU U TEMMEPaTYPHOro
ko3¢ duumeHta npu 20 0C ons 0CHOBHbIX NPOBOAHUKOBLIX MaTepuanos

MaTtepuan yaenbHoe TemnepaTypHblii

COMPOTUBAIEHUE Pag %20=1/p20 KO3 PULMEHT 0ng
[MM20Mm/Mm] [m/MMm20Mm] [K-1]

AnoMUHMI 0.0287 34.84 3.8-10-3

NatyHb, CuZn 40 <0.067 215 2-10-3

KoHcTaHTaH 0.50 2 -3-10-4

Menb 0.0175 57.14 3.95-10-3

3onoto 0.023 43.5 3.8-10-3

Xeneso 0710.1800.15 ot 10 10 6.7 4.510-3

CauHel, 0.208 4.81 3.9:-10-3

MarHnui 0.043 23.26 4.1-10-3

MaHraHuH 0.43 2.33 4-10-6

PTyTb 0.941 1.06 9.2104

Hwukenb-xpom 80/20 1 1 2.5:10-4

Hukenb 0.43 2.33 2.3-10-4

Cepebpo 0.016 62.5 3.8-10-3

LInHk 0.06 16.7 4.2-10-3
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MpunoxeHwne E: MagHble GU3N4ECKNE BENNYNHDI

NMpunoxeHue E: NMasHble dusndeckue
BEJINYMHbI U NIEeKTPOTEXHUYEeCcKne Gopmynbl

OCHOBHble 3n1eKTpoTeXHUYeckue popmyrbl

MonHoe conpoTuBnexnune
aKTWBHOE COMPOTUBIEHNE NPOBOAHNKA /
npu Temnepatype v Re=Pe- -
G _ S
MPOBOAVMOCTb NPOBOAHMKA Npu Temnepatype & Go=—5==Xo" =
0
YAEJIbHOE COMpPOTMB/IEHME NPOBOLHMKA Ps=P20[1 + 0y, (3 — 20)]
npu Temnepatype &
X — '1 - - 1
€MKOCTHOE COMPOTUB/IEHNE S5 C > 1 f.C
WHOYKTMBHOE COMPOTUBEHME X=0oL=2.xgfL
MOJIHOE CONPOTVBNEHNE Z= R+jX
MOZY/b MONHOrO CONPOTMBAEHUS 7 -R2 + X2
R
(asa nosHOro ConNpPOTUBIEHMS ¢ =arctan ~
G= 1
MPOBOAMMOCTb "R
_1 _ -
eMKOCTHas PeakTuBHas NPOBOANMOCTb Bo= X, C=2nfC
g1 __ 1 ___ 1
VHAYKTUBHASA PEaKTBHAas NPOBOANMOCTb =X o L >t fL
nonHas NPOBOAMMOCTb Y=G-jB
MOZy/Nb NONHOW NPOBOAVMOCTM Y=VG? + B2
_ B
da3a MoAHOI MPOBOANMOCTH ¢ = arctan—=

+

[— C—p

[— C—
I
)
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MpunoxeHune E: MaBHble pramnyeckne BENNYNHbI

MpunoxeHune E: NMaeHble duanyeckue
BEJINYMHDbI U BNIEKTPOTEXHNYECKue Gopmynbl

lMocneposaTenbHble CONPOTUBAEHNS

Z=Zi+2Zy+Zs+ ... —1 z 1% 2% [—

MocnepoBaTenbHblE N poBOAMMOCTHN

Ve 7 A S A

1 1 1
—t—t— + ...

Y, Y, Y,

MapannenbHble CONPOTUBIEHUS

1
—t—t— + ...
Z, Z, Z,

I'Iapannen bHblEe MPOBOAMMOCTU

Y:Y1+Y2+Y3+...

Mpeobpa3oBaHus 3Be30a-TPEeyroibHUK N TPEeyrobHUK-3Be3aa

1

Ziz VAP
3 ] 2
Zys
Y—>A A=Y
Z-Z Zio-Z
Zip=Zi+ 2+ S22 Z,= 12 713
3 VATE WAL WL
Z,-Z ZisZ
223= ZQ+ Zs+ 2 8 ZZ= 12 2
Z, Zip+ Zig+ Zpg
7.7 Zos- Z
Zig=Zo+ Zy+ =22 Zs= ==
2 VATE WAL WL
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YyebHoe nocobure no anekTpoycTaHoBKam

MpunoxeHwne E: MagHble GU3N4eCKne BENNYNHLI

NMpunoxeHue E: NMasHble dusndyeckue
BEJINYMHbI U NIEKTPOTEXHUYEeCcKne Gopmynbl

TpaHcdopmaTopsl
[1ByX0BGMOTOYHbIE TPAHCHOPMATOpBI
__S
HOMUHanNbHbIA TOK re \/§ U
S,
MOLLIHOCTb KOPOTKOrO 3aMbIKaHWS Sk= u% +100
= —> - 400
TOK KOPOTKOro 3aMbIKaHus k= \/§ U, - u.%
7 = Uk% U2r _ uk% Sr
NPOAONBHOE MOJIHOE CONPOTUBIEHNE T~ ~19q™ S, T 100 3. I2,
R: = pk% U2r — pk% Sr
MPOAOJIbHOE PEaKTUBHOE COMPOTUBNIEHNE T~ 1957 S, 100 3. 2,
MPOJOJbHOE aKTMBHOE conpoTusnieHne Xr= ZF-R?
TpexobMOoTOouHbIE TPaHCHOPMATOPSI
1
Z,
Zs Z,
3 2
2 1
12:&. Ur Zi=— (Zio+ Zi3— L)
100 Sy» 2
2 1
13:&.U—r Zy=—— (Zio+ Zoz— Zyy)
100  Sps 2
2 1
Zazﬁ. U Zy=— (Zis+ Zos—Zy))
100  Sps 2
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MpunoxeHue E: rnaeHble pramnyeckne BENNYNHbI

[MpunoxeHue E: [naBHble pusnyeckme
BEJINYMNHbI N ANIEKTPOTEXHNYECKME GOPMYIIbI

MapeHue HanpsaXxeHna n MOLWHOCTHU

0AHoGa3HbIN TpexdasHbIi NOCTOSHHbIIA
napenve Hanpsxenus AU=2-1-¢-(r-cosox- sing) AU =\3 -1 -¢-(r-cosgx - sing) AU=2-1-¢r
enbHoe nageHue AU AU AU
YA A Au = 1100 Au= 100 Au= 100
HanpsXeHus r r r
aKTUBHasi MOLLHOCTb P=U-Icoso P=v3.U-Icosp P=U-|
peaKTUBHas MOLHOCTb Q=U-1-sing Q=V3-U-1I-sing -
NOMHas MOLWHOCTb S=U.l1=\P24+ Q2 S=vV3.U.1=\P2+ Q2 -
P P

K03 PULMEHT MOLLHOCTH coSQ = ? COS(p = — -
noTepu MOLLHOCTU AP=2.4.1-|2 AP=3.4.r-|2 AP=2.4.r |2

00603Ha4YeHus

Poo  YAEenbHOe conpoTmeneHue npu 20 °C

1 00LLas A5MHa NPOBOAHMKA

S MonepeyHoe CeyeHne NPOBOAHMKA

Opp TEMMEPATypHbI KoadduumeHT nposogHuka npu 20 °C

6  Temneparypa npoBoAHMKA

pb  yaensbHoe COMpOTHBNEHWE NPY TEMNEPATyPe NPOBOAHMKA

®  YrNoBasi yacToTa

f yacToTa

I yOenbHoe COnpoTUBNIEHME MPOBOAHMKA HA € AVHULLY [JTHbI

X  peakTMBHOE CONPOTVBNIEHWE NPOBOAHMKA HA EAVHULLY [NNHBbI

u% NPOLEHTHOE HanpsKeHMe KOPOTKOro 3aMblkaHns TpaHchopmMaTopa

S, HOMMHanbHas NOAHas MOLLHOCTL TPAHChopMaTopa

U, HOMWHanbHoe HampsixeHve TpaHcdopmaTopa

pY% NPOLEHT NOTEPb MOJSIHOMO CONPOTUBNEHMS TPAHCHOPMATOPA B YCNOBUSIX

KOPOTKOr0 3aMblKaHUs
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