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Komnanus Schneider Electric npucmynuia x soinycky <Texnuuecxou
xoanexyuu Schneider Electric» na pycckom sisvixe.

Texnuuecxas xoanexuyus npedcmasisem coboil cepuio 0moeibHbLY
BHINYCKOB Ol CREYUANUCTNO8, KOMOPble Xomeau Obl noiyuumsy 6oiee
no0podHYI0 mexnuueckyio ungopmauuio o npodyxuuu Schneider Electric u
ee npumenenu, 6 JONOIHEHUe K MOMY, YMO COOEPICUMCL 8 KAMAL02AX.

B Texnuueckoii xonnexuyuu 6yoym nyoauxo8amvcs Mamepuaivl, Komopvle
N0360NAM AYUe NOHAMb MEXHUUECKUE U IKOHOMUUECKUE NPOOILeMbL U
AGNEHUS, BOZHUKAIOUUE NPU UCNOLBI0BAHUU INEKMPOOOOPYI08aAHUL U
cpedcme asmomamusauuu Schneider Electric.

Texnuueckas KoAREKUUSL NPEOHASHAUEHA OJLSL UHICEHEPOB U CNEUUATUCTIOE,
PABOMAOUWUX 8 INEKMPOMEXHUUECKOT NPOMBIULEHHOCTIU U 8 NPOEKINHBIX
OP2AHUIAUUAX, SAHUMAIOULUXCSL PASPAOOMKOTL, MOHMANCOM U IKCHAYAMALUUEL]
ANEKMPOYCMANOBOK, PACTIPEOCIUMETLHIX INCKMPUUECKUX Cemell, Cpedcms
U cucmem asmomMamu3auui.

Texnuueckas xoanexuyus Oydem marxixce noje3na Cmyoenmam u
npenodasamensm BY306. B ueil onu naiidym ceedenus 0 HOGbIX MEXHOL02USX
U COBPEMEHHBIX MEHOCHUUAX 8 MUPe INeKMPUUecmed i AGmomamuxi.

B xaxcdom evinycrxe Texnuueckoul xoanexuuu 6yoem yziybaenno
PACCMAMPUBAMBCS KOHKPEMHAS MeMa U3 001ACU JNEKMPUUECKUX cemetl,
penetnol 3auumy. U Ynpasienus, NPOMulUIEeHN020 KOHMPOLL U
ABMOMATUIAUUU MEXHOLOZUUECKUX NPOUECCOB.

Banepuii Casxncenxos,
Texnuueckuii dupexmop

3A0 <Illnetidep Inexmpuxs,
Kanoudam mexnuveckux nayx
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CokpalLeHns n YC/OBHbIe
0003Ha4YeHuns

Y3K3: YCTPOMCTBO 3aLLUTHl OT KOPOTKWX 3aMbIKaHUi

M3K: MexayHapoaHasi 3NeKTpOTEXHUYECKas KOMUCCHS

TT: TpaHchopmarop Toka

IPLL, HH: [naBHbI pacnpeaenuTeNbHbIA LUUT HU3KOTO HaNPSXeHNs
KLLUM: KoMnnekTHbIA LWMHONPOBOA,

CH: CpepHee Hanpsixeue (1 - 35 kB)

Ik3: ToK KOpOTKOro 3amblkaHus

Ik3(D1): Tok KOpOTKOro 3amblkaHusi B TOYKE YCTAHOBKW Bbiktodatens D1
Uk: HanpsixeHue KOpOTKOro 3amblkaHus

lcu(*): HomuHanbHas npepenbHas HanbosbLuas OTKIIovatoLLast

cnoco6HocTb (cornacto OCT P 50030.2)

lcuD1(*): HomuHanbHas npepenbHas HanbosbLuas OTKIIovatoLLast
cnocobHocTb Bbikioyatens D1

(*) OcHoBHble aneKTPUYECKME XapaKTEPUCTUKM ABTOMATUHECKUX BbIKIIOYATENEN MpUBOAATCS Ha CTp. 8.
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KopoTtko

becnepeboitHOCTb 1 6830MacHOCTb SBNSIOTCA
Hanbonee BaXHbIMI TPEOOBAHMSIMU, KOTOPbIE
NPeabABNSAIOTCS K CUCTEME NEKTPOCHAOXEHMS.
KoopavHauws 3amT no3sonsieT YA0BNETBOPSTH
3TUM TPEBOBAHMAM NPU OMTUMATBHBIX
3aTparax.

OcHoBHble TpeOOBaHMS K cucTeme
3J1eKTPOCHabXeHus

SNeKTPOYCTaHOBKH HU3KOI0 HanpPsXXeHHs JOJDKHbI HMETb HafleXHYI0
3alyuTy OT CNERYIOLLMX THIIOB MOBPEXACHMIA:

N neperpysKxa;
B KOpOTKOE 3aMbIKaHHE;
B [10BpEXAEeHHE H3ONALNH.

1.1. BesonacHocTb n 6ecnepe6oOMHOCTbL
3N1eKTPOCHAbXeHuns

Mpy NPUMEHEHWM 3aLMT OT BbiLIEYKA3aHHBIX MOBPEXAEHMA HEOBXOAMMO YuMTHIBATH:
B HopMaTuBHYl0 6a3y W npasuna 6e30MacHoOCTV NepcoHana;
B TEXHUYECKUE 1 IKOHOMUYECKME TpeBoBaHMS.

Mcnonb3yemoe 000pyfOBaHWe OIS 3aLMTBI JOSKHO:

M ObiTb CTOMKMM K TOKAM MOBPEXAEHMS,

YCTPaHATb UX C ONTUMAIbHbIMK 3aTpaTamy Mo OTHOLUEHUID K TpGﬁyEMbIM TEXHUYECKUM
XapaKTepucTu1kam;

B 0rpaHMyMBaThb OTPULIATESILHOE BO3OE/CTBME TOKOB MOBPEXMAEHWS Ha ANEKTPOYCTAHOBKY, a Takke
obecneumBath HanexHoe (BecnepeboitHoe) 3neKkTpocHabXeHue.

BbiweykasaHHble TpeboBaHMst 06ecneymBaloTCs npu KOOpAWHALMM PabouMx XapaKTepucTuk
3aWMT, 3T0 HEoOXoaMMO Ans:

= obGecneyeHuss 6E30NACHOCTU U YBEMYEHUS CPOKA CNyXObl 3MIEKTPOYCTAHOBKM MyTeM
OrpaHu4eHns TernyioBblIX W 3NEKTPOANHAMUYECKUX BOSJ],BVICTBVIVI;

m obGecneyeHus GecnepeGOMHOCTU NEKTPOCHAOXEHUS 33 CHET OTKIIOYEHUS TONbKO
MOBPEX/AEHHOT0 y4acTka, T.e. CPabaTbiBaeT TOMbKO ABTOMATUYECKWIA BbIKJIOYATENb, KOTOPbIN
HEMOCPEACTBEHHO 3alMIIAET  MOBPEXAEHHBIA Y4acToK.

CyLiecTBylOT cnefytowme Buabl W CNocoBbl KOOPAMHALMM MeXy BbIKTOYATENAMM:
B KackapHoe coepuHeHnue (cormacHo FOCT P 50030.2 - «pe3epBHas 3awmTa»);
H CeNIeKTUBHOCTb.

Ecnu B cetn umetotcs cpenctsa auddepeHumanbHoii 3awmThl, HeobXoaumo Takxe obecrneyuBaTb
CENeKTUBHOCTb  AnddepeHLIManbHbIX  3aLunT.
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OcHoBHble TpeOOBaHMS K cucTemMe
3J1eKTPOCHabXeHus

1.2. CTpykTypa cMCTEMbI 3NIeKTPOCHaGXeHus
HU3KOr0 HanpsXKeHus

@
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Ocsemeuue, oTonnexHue U T.4. KoHeuyHoe pacnpepeneHue

yﬂpOLL{eHHaﬂ cxema TurnoBoi 3/IeKTPOYCTAaHOBKY, oTpaxaroLias BO/BLLMHCTBO CJ/ly4aes, BCTPeYaroLUmMXcs Ha rnpakTuke.

YpOBHU CUCTEMbI INIEKTPOCHAGKEHNSI HU3KOTO HaNPSXKEHUs
Kaxabiii U3 Tpex ypoBHei# CUCTEMbI 3NEKTPOCHAOXEHUSI NpeabsBAseT CBoW TPeGoBaHMs K
6esonacHocT M GecnepeboitHoCTy.
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1.3. OcHOBHble PYHKLMM M NPUHLMN AEeACTBUS
YCTPOMCTB 3aLLUTbI

Kopotko

) @OyHKUMM ¥ HA3HAYEHMe aBTOMATMYECKMX BbIKJIIOYaTEeNeid.
9TV KOMMYTaLMOHHLIE annapaTbl CMOCOOHbI BK/OYATb M OTKIIOYATh Lenb Npu Jitoboii BenmumuHe
TOKa, T.6. BMJIOTb [0 CBOE OTK/OYAIOWIel CrocoBHOCTM.

p
YcTpoiicTBa 3awuThl U MX KOOPAUHALUS
BOJDKHbI YYUTBIBATb 0COOEHHOCTH

ANeKTPOyCTaHOBKY. OcCHOBHble BbINONHSAEMbIE  DYHKLM:

m Ha yposte I'PLL| HH Hanbonee BaxHoe B BKIIOYEHE LienM;

TpeboBaHue — 310 GecnepeboitHoe m ofecneyeHre NPOXOXAEHNs TOKa;
anekTpocHabxeHue M pasmblkaHue Lienu W OTKIIOYEHWE TOKa;

m Ha ypoBHe MPOMEXYTOYHbIX B QYHKUMS PasbeuHeHus.

PACMPEENUTENbHBIX LUMTOB BAXHO BbiGOp aBTOMATM4ECKMX BbIKIIOYaTeNnel onpeaenseTcs:

m TpeboBaHUSIMN U OCOBEHHOCTSMM 3NEKTPOYCTAHOBKM;
m TpeboBaHuaMM No obecrievenmnio GecnepeboiiHoro 1 6e30MacHOr0 ANeKTPOCHaABXeHNS;
M onTUMK3auuMeii 3aTpar.

OrpaHu4MBatb TensoBbie U
3N1EKTPOLAMHAMUYECKME BO3AENCTBIS HA

31NeKTPOYCTaHOBKY

m Ha YPOBHE KOHEYHOro pacnpeneneHns VDOBeHb A: rpl_u HH

Hanbon - o .

a 60 eﬁe BaxHoe TpGﬁOBaHVIe |10 [naBsHbI pacnpenenuTesibHbin WUT — 310 Haunbonee BaxHasd YaCTb CETU HU3KOro HanpsxexHus.
kS”eKTpO €30MacHOCTb ) HagexHoCTb (6ECriepeGOtHOCTb) BNEKTPOCHAGXEHMS! SBNSIETCS OCHOBHbIM TPEGOBAHVEM Ha 3TOM

YPOBHeE.

m Toku K3 Ha 3TOM YpOBHE AOCTUrAtOT BbICOKWX 3HAYEHMIA:

0 13-3a GNM30CTN K UCTOYHUKY MUTaHWS;

O] U3-3a TOr0, 4TO CEeYeHWe NPOBOAHMKOB (COOPHBIX LWMH, KaOENbHbIX INHUIA) AOCTATOYHO BENWKO W
paccyMTaHO Ha NpoTekaHue BONbLIMX TOKOB.

100) YPOBEHb, rae NPUMEHSAIOTCS aBTOMAaTUYECKUEe BbIK/lOYaTeNUn Ha OonbluMe TOKW.

B 3TV aBTOMATMYECKME BLIKIIOYATENM NPELHA3HAYEHbI ANs
pacnpenenenus 60nbLMX TOKOB:

0 06blyHO ycTaHaBnmBatoTcst B MPLLL HH B kauecTBe BBOAHBIX
annapatos, a Takke MOryT ObiTb NPEeAHA3HAYEHbI ANS 3AMTHI
MOLUHbIX OTXOASLMX NMHMIA (dnaepos);

O NpK KOPOTKUX 3aMblKaHUSIX HEKOTOPOE BPEMS OHW JOMKHbI
0CTaBaTbCs BO BK/KOYEHHOM COCTOSIHUM, YTOObI
HWXEPACTONOXEHHbIE BLIKIIOYATENN CMOIU  YCTPAHUTD
nospexgaexue. loatomy, kak npasuno, annaparbl Ha [PLL
cpabaTbiBalOT C BbIAEPXKON BPEMEHMU.

-

Yewnns ot fpoTeKaeMbix TOKOB

CTOVKOCTb aBTOMATUYECKMX BbIKNIOYATENE/A K TEMIOBbIM W SNEKTPOAMHAMUYECKUM BO3LEACTBUSM
OonpefensieTcs KpatkoBPEMEHHO AOMYCTMMbIM CKBO3HbIM TOKOM KOPOTKOTO 3aMblkaHus lcw
(cornacHo MOCT P 50030.2 «HOMMHANbHBIM KPAaTKOBPEMEHHO BbIAEPXMBAEMbIM TOKOM»), COFNACHO
[OCT P 50030.1 «HOMMHaNbHBIM KPAaTKOBPEMEHHO LOMYCTUMBIM TOKOM>.

KOHCTPYKTVBHO 3nekTpoauHamuyeckasi CTOMKOCTb 00ecneynBaeTcs Gnarofaps CO3LAaHWIO ycunus OT
npotekaemoro Toka K3, KoTopoe YLEepXMBAET NOABUXHbIA KOHTAKT (MPUXMMAeT ero K
HEMOLBUXHOMY KOHTAKTy, CM. pUC.).

OCHOBHblEe XapaKTepUCTUKU aBTOMaTMYECKMX BbiKioyaTeneii Ha GonbluMe TOKM:

B NPUMEHEHWe Ha MPOMBILMEHHBIX W FpaxaaHckux obbekTax cormacHo MOK 60947-2;

B Oonblume 3HaueHMs oTKmoyatolweit cnocobHoctu lcu: ot 40 go 150 KA;

B HOMWHaNbHBIA TOK: 10 6300 A;

B BbIKIOYaTeNM Kateropuu b:

O 6GonbluMe 3HAYEHMS KPATKOBPEMEHHO [OMYCTUMOrO CKBO3HOTO TOKA KOPOTKOrO 3aMblkaHus Icw:
ot 40 no 150 kA B TeueHue 1 c;

O BbICOKAs ANEKTPOAMHAMUYECKAs CTOWKOCTb;

B BbIK/IIOYATENN MOrYT ObiTb OCHAILEHB MOTOPHBLIM MPUBOAOM NS AMCTAHLIMOHHOMO YMPaBNEHUS,
4yTO0 MO3BONSET peanu3osatb ABP.

W HafiexHoe u GecnepeboitHoe anekTpocHabxeHne 00EeCreynBaeTCcs 3a CHET MOSHOM CENeKTUBHOCTU:
O C BblLLIEPACTONOXEHHLIMM 3aLUMTAMIM CUIOBLIX TPaHCHOPMATOPOB, HampuMmep, npemoxpaHuTenamu (*);
O C HUXepacrnoNoXeHHLIMU annapaTtamy 3allyTbl OTXOAAWMX JIMHWIA (MCMONb3YeTCs, Kak NpaBuno,
BPEMEHHAs CENEKTUBHOCTD).

(*) Cnegyer oTMeTUTS, 4TO HaMBOsEE BAXHO 0BECTIEYNTH MOMHYI0 CENEKTUBHOCTb MEXZY YCTPOVCTBaMM 3alunTsl 6, 10,
20 kB v 0,4 KB, TaK Kak BOCCTAHOBJIEHHE [UTAHNSI Ha CTOPOHE BbICLIErO HAMpAXeHns TDOYET 3HaynTebHO GOMbLINX
YCwmiA v 3aTpar.
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OcHoBHble TpeOOBaHMS K cucTemMe
3J1eKTPOCHabXeHus

YpoBeHb B: npoMexyTouHble pacnpeaenuTesnbHble LWUTbI

OcoBEHHOCTM 3TOr0 YPOBHSI 3M1EKTPOCHAOXEHMS:

B pacnpeneneHre 3NeKTPOSHEPTM OCYLLECTBASETCS MO KaGenbHbIM JMHUAM U LIMHOMPOBOAAM;
B YJaNeHHOCTb OT MCTOYHWKOB MUTaHWS HeGonbluasi, No3ToMy Toku K3 MoryT pocturath 3HaueHwii
no 100 kA;

B Ha 3TOM YPOBHE Takke OYeHb BaxHO obecreunTb GecrnepeboiiHoe anekTpocHabxeHwe.

Takum 06pa3oM, aBTOMATUYECKMe BbIKIIOYATENM HA YpoBHE B JOMKHbI OrpaHUyMBaTL TENNoBble M
3NeKTPOAMHAMMYECKVE BO3AENCTBUS M ObiTb MOMHOCTBIO CKOOPAMHUPOBAHHBIMK C
BbILUEPACTIONOXEHHBIMU U HUXEPACTIONOXEHHBIMI YCTPONCTBAMM 3aLLMTbI.

3710 ypoBeHb, rAe NPUMEHSIIOTCS aBTOMaTMYeckue BbIKNIIOYATENM B JIUTOM Kopryce.
ABTOMATMYECKME BBIKNIOYATENM B NIUTOM KOpMyce, kak Mpasuno, SBASIOTCS ObICTPOAENCTBYIOLMMY.
OcHoBHas 3a7j@a4a — 3TO CHWXEHMe TEMOBbIX M 3ANEKTPOAMHAMUYECKIX BO3AENCTBUIA HA NPOBOAHMKM
(kabenbHble IMHUKM, COOPHbIE WMHBI), @ Takke Ha MmoTpebuTeneil. ATo [OCTUrAETCs 3a CYET TOKO-
OrpaHuyeHuns, T.e. MyTeM OTTANKUBAHWS KOHTAKTOB (MOABMXHON 4aCTW KOHTAKTA OT HEMOABMXHOIA),
YTO NO3BONSIET OTKMIOYATh TOK K3 paHblue, YeM OH JOCTUIHET CBOET0 OXMAAEMOrO YCTaHOBWB-

ierocs  3HavyeHus.

Fm BoamoxHbl - criepytolume

KOHCTPYKTUBHbIE  MCMOHEHNS:

B C OANHAPHBIM KOHTYPOM

OTTaNKNBaHMS («OpMHapHas

netns»);

B C [BOIHbIM KOHTYPOM

OTTaNKNBaHUS («[BOHas

netns»);

[} B YCTPOWCTBO C MarHWUTHbIM
CEpAEYHNKOM, KOTOpOE
TOSKAET MM THHET

[pumep oTTaNKnNBaHNS KOHTAKTOB NOABUXHbIA  KOHTaKT.

9ddekT OTTankuBaHUs KOHTAKTOB MOXET ObiTb YCUNEH NMPUMEHEHMEM MarHUTHO Lienu:

B NpOMOpLMOHANbHO KBAJpaTy NpoTekaeMoro Toka (ucrnonbayetcss U-obpasHas dopma KoHTakTa);
B NpOrnopLMOHANLHO MPON3BOAHOM MO TOKY, T.€. KPYTU3HE HapacTaHus Toka (di/dt), yto ocobeHHo
3ddekTBHO Npu 6oMbLUMX 3HauYeHnsx Toka (mpu Tokax K3).

OCHOBHbIE XapaKTEPUCTMKU aBTOMaTUYECKUX BbIK/OYaTeNeil B NUTOM Kopnyce:
B NpUMEHeHVe Ha MPOMBILLNEHHbIX W rpaxpaHckux obbektax cornacHo MOK 60947-2;

m Oonblune 3HayeHns OTKoYatolLei cnocobHocTn Icu: ot 36 go 150 KA;

W HOMUHaNbHbIA TOK: A0 1600 A;

m kareropust b (aHrn. «B»): kak npaBuno, 3T0 aBTOMATMYECKVE BbIKNIOYATENN C GOMbLIMM
HOMUHANbHBIM TOKOM (> 630 A);

| Kateropusi A: kaK NpaBuno, 3TO aBTOMATWYECKUE BBIKIOHATENM C HOMUHATbHBIM TokoM < 630 A;
B ObICTPOE BK/IOYEHME W OTKIIOYEHWE LIenu;

m Tpu nonoxexus pykostku anmapata: ON, OFF, Trip (Bkn., oTkn., aBapuiiHoe OTKIIOYEHMe).
m GecrnepeboiltHoe anekTpocHabxeHne 0OecreymBaeTcs 3a CYET CENEKTMUBHOCTM anmnaparos:
O] YaCTMYHON (MPUMEHSIETCS B CMyyae MUTaHUS HEMPUOPUTETHBIX OTXOAALUMX JNHHUIA);

O MONHOW (MPUMEHSIETCS B Cllyyae NUTAHWS OTBETCTBEHHbIX MOTpebuTenen).

Schneider Electric Beinyck Ne 4



E45218

YposeHb B: koHeyHOe pacnpeneneHue

Ha aTOM ypoBHE aBTOMATMYECKME BbIKIIOYATENM 3ALMLIAIOT HENOCPEACTBEHHO KOHEYHOro
notpedutens. Takum o6pa3om, AonxHa ObiTb obecrieyeHa CeNnekTMBHOCTb C BbILLECTOSLMM
3awmramm.

[Ins 3T0r0 YPOBHS XapaKTEPHbl Masible 3HAYEHWS TOKOB KOPOTKOTO 3aMblkaHus.

310 YPOBEHb, rae NPUMeHsITCS MOAYJibHble aBTOMaTUYeckue BbiK/loYaTenu.

971 BbIKIOYATENM NpPEHA3HAYEHb NS 3alWThl Leneii
KOHEYHOrO pacnpefieneHus, rae Heo6XOMMMO OrpaHM4MBaTh
TEMIOBbIE W 3NIEKTPOAVHAMUYECKVE BO3AEICTBMS KaK Ha
MpOBOLHWKM (kabenu, YCTPOICTBA MPUCOEAMHEHMS), TaK U Ha
notpebutene.

MogynbHble aBTOMATUYECKME BLIKIHOYATENN TO3BONSIOT
YIOBNETBOPUTL  BLILIENEPEYNUCTIEHHBIM  TPEBOBAHMAM.
ToKOOrpaHUYEHNE MOZYNbHBIX aBTOMATUYECKUX BbIKIIOYaTENEH
YaCTUYHO 3aBMCUT OT 3NIEKTPOMArHUTHOTO 3NIEMEHTA
(vcnonHuTensHOrO MexaHuama). locne 0CBOGOXAEHWS OH
BO3ENCTBYET (yHapsieT) Mo MOfBWXHOMY KOHTaKTy, coobLias
nocneHeMy M3HAYasbHO BbICOKYIO CKOPOCTb. TakuM 06pasom,
HaNpPsKEHNE [yrM HAYMHAET Pa3BMBATLCS PAHO M OYeHb BBICTPO.
ABTOMATMYECKME BBIKIIOYATENN C MEHBLUMM HOMUHANILHBIM TOKOM
“MeloT Bonbluee COMPOTMBNEHME MOMIOCA, KOTOPOE
JONONHUTENBHO  CIOCOGCTBYET  TOKOOTPAHUYEHMIO.

MogynbHble aBTOMAaTUYECKUE BbIKIHOYATENN MPEfHA3HAYEHb 1S
6bITOBOTO MPUMEHEHMS!, @ TakXe AN 3aluThl BTOPUYHBIX Lieneii:
B TakOM CNlyyae OHU COOTBETCTBYIT cTaHaapty M3K 60898.

B cnyyae NpOMBILLNEHHOTO MPUMEHEHUSI OHU [OMXKHbI
COOTBETCTBOBATb CTaHmapTy MIK 60947-2.

OCHOBHblE XapaKTePUCTMKM MOAYJ/IbHbIX ABTOMAaTUYECKMX BbIKJIIQUaTENeli:

W OTK/0NaloWAs CrocoOHOCTb B 3aBUCUMOCTU OT MPUMEHEHUS;

M HOMUHaNbHBI TOK: oT 1,5 1o 125 A, B 3aBUCUMOCTM OT noTpebuTtens;

B NpeaHa3HayeHbl, kak Npasuio, Ans ObITOBOrO MPUMEHEHMS U COOTBETCTBYIOT CTaHAAPTY
M3K 60898.

TN aBTOMATUYECKME BLIKNIOYATENM MONXHbI 00ECNEeYnBaTh:
H TOKOOTPaHUYeHue;

® yno0CTBO AKCMITyaTaLmm;

B OJHYI0 6e30MacHOCTb MepcoHana.

Beinyck Ne 4
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OcHoBHble TpeOOBaHMS K cucTemMe
3J1eKTPOCHabXeHus

1.4. Cranpapt MIK 60947-2

Kopotko

PasuTie TexHonorviA M noBbilieHMe TPeOOBaHMA K 3NeKTPOOE30NacHOCTM BbI3BAN CYLLIECTBEHHOE
M3MEHEHWNE HOPMATMBHOW 6a3bl ABTOMATWYECKMX BbIKIIOYATENEN MPOMBILUNEHHOMO U IPaXHaHCKoro
h npumenennii. Cooteetctane crangapty MIK 947-2 (¢ 1997 ropa MIK 60947-2) moxeT cuutatbCs
rapaHTueii o1 Moboro pucka Mpu 3KCMyaTauuy BbiKiouateneit. 10T cTaHaapT Obin COrnacoBaH u

(CTaH.EI,apT M3K 60947-2 onpenensiet 0CHOBHbIE

XapaKTepuUCTUKN aBTOMATUYECKWX BbIKIHOYaTENE 0106pEH GOMbLIMHCTBOM CTpaH.

LUN9 NPUMEHEHUS HA NPOMBILLEHHBIX W

rpaxaHCKuX 00bekTax: OCHOBHbIE NOJNOXEHMS

W KaTeropuio NpUMeHeHNs, Cranpapt M3K 60947-2 BxoguT B CEpWi0 CTaHAApTOB, KOTOPbIE OMPEEnsioT TpeboBaHus K
M perynmpyemble XapakTepucTuku; 060pya0BaHNI0 HU3KOrO HaMpsiXeHus::

M OCHOBHbIE KOHCTPYKTUBHLIE PELLEHNS. m craHpapt MK 60947-1 «Obiwwme TpeboBaHUS M METOAb! UCTIbITaHMil». ITOT CTaHAAPT AaeT

06LLMe onpeneneHns U MopsoK MPOBELEHUS MCTIbITAHWIA [isl BCE! anmnapaTtypbl pacnpefencHus u
YNPaBNEHNs HU3KOrO HaNpSXeHus;
m craHpapTel MOK 60947-2..7 onpenensior TpeboBaHUS W METOABI WCTBITAHUIA NS KOHKPETHBIX

[laHHbIi CTaHaAPT NpeaycMaTpuBaeT
YCTaHaBNMBAET LUMPOKYIO CEPUIO MCTIbITAHWUIA,
OTPAXAIOLLMX peasbHble YCI0BUS 3KCryaTaLmum

o n3nesnui.
BbikioyaTenet. B Mpunoxennm A atbl Crangapt MIK 60947-2 oTHOCKTCS K aBTOMATWUYECKMM BbiKiouatensam u pacuenutensm. Ot
OCHOBHbIE ONPEAENEHNs N0 KOOPAUHALIM 3aLLNT: pacuenuTeneii 3aBucaT pabouMe XapakTepucTAKI annaparos.
CENEKTUBHOCTb, KACKaZHOE COEAMHEHNE
(cornacto I'OCT P 50030.2 - «pe3epBHas JT0T CTaHAapT ONPEeJeNnaeT OCHOBHbIE XapaKTepPUCTUKM ABTOMATUYECKMX BbIKMIOYaTenei ana
3aWwmTa). MPOMBILLNIEHHOr0 W TPAXIAHCKOTO NMPUMEHEHMNIA:

B KaccuMKALMIO: KaTeropus MPUMEHEHMs, CrOCOBHOCTb 06ecrneunBaTh GYHKUMIO PasbeavHEHNs
" T.A;

J B OCHOBHbIE 3MIEKTPUYECKNE XAPaKTEPUCTUKY;

B KOHCTPYKTUBHbIE PELLEHNS;

B koopavHaumio 3awmt (Mpunoxexue A).

CooTBeTCTBME BbIK/IIOYATENS CTaHAAPTY
kMSK 60947-2 rapaHTupyeT ero Ka4ecreo.

CraHgapT npenycmaTtpuBaeT M YCTAHABAMBAET CEPUM WCTILITAHWIA aBTOMATMHECKUX BbIKIIOYATENe.
- - = — — 9T MCMbITaHUS MPOBOASTCS MO MHOTMM MyHKTaM U O4YeHb GNIM3KW K PeaibHbIM YCIOBUSIM
A INVA akcnnyaraumm. NpoBefeHne UCTbITaHWiA cornacHo craHpapty MIK 60947-2 koHTponupyertcs
== aKKPEUTOBAHHBIMU  JTaGopaTopHsMU.

Certificate
of Conformity
’ em— o Tabmvua OCHOBHbIX XxapaktepucTuk (mpunoxenue K cranmapra MOK 60947-2)
g‘ W:T:;W ‘ Hanpsixenue Ue HomuHanbHoe pa6oyee HampsxeHue
i i, Ui HoMmuHanbHOE HanpskeHue M30nsummn
FERATE e Uimp HomuHanbHoe MMMyNbCHOE  BbiAEPXMBAEMOE HanpsxeHue
ko s Tok In HoMMHabHbI  TOK
L IEEEme Ith YCROBHbII TEMMOBOIA TOK Ha OTKPLITOM BO3MYXE
R (om. n.4.3.2.1 TOCT P 50030.1)
SRR Ithe YCrOBHbIA TENNoBOM TOK B 0GON0UKE
i (cm. n.4.3.2.2 TOCT P 50030.1)
= lu HOMUHaNbHLIA JANTENbHbIA  TOK
Tok lcm HomuHanbHas Havbonbluas BKIHOHAIOWAs CMOCOOHOCTb
Icu HomuHanbHasi npenenbHas Haubonbluas OTKIIoYAIoLAs
cnoco6HOCTb
Ics HomuHanbHas paboyasi Haubonbluas OTKMOYaloLLas
cnoco6HOCTb
lew HOMMHANbHbIA  KPaTKOBPEMEHHO BbIAEPXMBAEMbIN TOK
XapaktepucTuku Ir Perynupyemas yctaBka 3alwutbl OT Meperpysok
pacuenutens 1.05 x Ir| YcnoBHbit TOK HecpabaTbiBaHWs
1.30 x Ir| YcnoBHbii Tok cpabaTbiBaHus
li YcTaBka MrHOBEHHOW TOKOBOW OTCEYKW
Isd YcTaBka CEneKTUBHOW TOKOBOW OTCEYKM

Kateropuu aBTOMaTu4eckux Bbikniovyarenemn

Cranpapt M3K 60947-2 onpepmensiet fipe KaTeropum aBTOMATWUYECKMX BbIKIIOYaTeNeii:

B BbIK/IOYaTENM kaTteropum A, y KOTOpbIX He MpedycMOTpeHa kakas-nnbo Bbiepxka BPEMEHU Mpu
oTknoyeHnn. OBbIYHO K 3TOW KaTeropuu OTHOCSTCS BbIKNIOYaTeNW B nuTOM kopnyce. Mexay
[aHHBIMM aBTOMATUYECKUMM BBIKIOYATENIMA MOXHO Peann30BaTb, HanpuMep, TOKOBYHO
CENEKTUBHOCTb;

W BbiKioyatenu kateropun b (aHrn. «B»), y koTopbiX s 06ecreyeHus BPEMEHHOI CeneKTMBHOCTU
CyLLECTBYET BO3MOXHOCTb YCTAHOBUTb BbIAEPXKY BPEMEHM (A0 1 C), ecnm OTKII0YaEMbIA TOK
KOPOTKOTO 3aMbIKaHUS MeHbLLIE ICw.

OBbIYHO K 3TOM KATeropuu OTHOCATCS aBTOMATUYeckue BbIKouaTenn Ha 6Gonbluve Toku. s
BblK/lIOYaTenei, ycraHasnmeaemblx B [PLL HH, BaxHO uMeTb lcw paBHbIii Icu, YTOObI €CTECTBEHHbIM
00pa3om 06ecneunTb CENneKkTMBHOCTb MPU TOKax KOPOTKOrO 3aMblkaHust BMOTb A0 MPeaesibHOi
OTKJIOYAIOLLIEH  CMOCOBHOCTM annapaTos.
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OCHOBHbIE 3NEeKTPUYECKMe XapaKTepUCTUKN aBTOMAaTMYECKUX BblK/loYaTenemn

Bpemsi-TOKOBble XapaKTEpUCTUKYU aBTOMATWUYECKUX BbIKNIOYATENE MOTYT ObiTb M3MEHEHBI W TOYHO
33/1aHbl OCHOBHBIMM PEryNMpoBKaMU.

Bpemsi-TOkOBblE XapaKTEPUCTUKN WMEIOT HECKOMBKO 30H, Pa3rpaHMuYEHHbIX HUXEYKa3aHHbIMU
ToKamu (pononHutensHo cM. Mpunoxenue K cranpapra MK 60947-2).

t

E45211

|
|
|
|
|
L |
|
|

Ir Isd li Icu |
® HomuHanbHbii TOK (In)
In, A (pedcTBytoLLeE 3HAYEHME).
[ing aBTOMATM4ECKMX BbIKIIOYATENE HOMUHANBHLIM SBSETCS MaKCUMasbHOE HEnpepbiBHOE
3HayeHWe TOKa, BbIAEPXMBAEMOE annapaTtoM MpW [aHHOW Temnepatype Okpyxatolieii cpedbl 6e3
kakoro-nubo neperpesa.
Mpumep: 125 A npu 40 °C.

m Perynupyemasi ycTaBka 3awmTbl OT neperpy3ok (Ir)

Ir, A (meicTBytoLlee 3HayeHme), 3aBucuT OT In.

YcraBka Ir xapaktepusyeT 3awuty oT neperpy3ok. [pu neperpyske YCnoBHble TOku HecpabaTbiBaHus
(Ind) n cpabarbiBanus (Id) cocTaensiot:

OInd = 1,05 1Ir;

old=1,301r

lMpu neperpyske, koraa npoTeKaeMblit TOK MpeBbilLAET Id, OTKMIOYEHWE NPOMCXOUT COTNacHo
BPEMSI-TOKOBOW xapakTepucTike. OHa MMeeT 06paTHO-3aBUCMMBII XapaKTep.

Ir HOCWT Ha3BaHue 3awmTbl OT neperpy3ok (LT wm ¢p. LR).

m YcTaBKa CeneKkTUBHOW TOKOBOW otcevkm (Isd)

Isd, KA (peiicTByiowlee 3HayeHue), 3aBucuT OT Ir. YctaBka Isd xapakTepuayeT 3alumTy OT KOPOTKUX
3amblkaHuii. OTKI0YeHNe BbIKIIOYATENs MPOMCXOAMT COTMacHO BPEMS-TOKOBOI XapaKTepucTuke B
30HE 3aWWMTLI OT KOPOTKMX 3aMblKaHMiA:

0 mbo C BbiEPXKON BpemeHu tsd;

0O qmbo cornacHo 1%t = const;

O M60 MrHOBEHHO (AHANOTMYHO MrHOBEHHOW TOKOBOW OTCEYKE).

Isd Ha3blBaeTCs CeNeKTMBHON TOKOBOW OTCEYKOW win Im.

m YcTtaBka MrHOBEHHOW TOKOBOW otceykm (li)

li, KA (meicTBytowiee 3HayeHue), 3aBucuT OT In. Yctaska li xapakTepuayeT MrHOBEHHYIO 3almTy OT
KOPOTKMX 3aMblkaHuii AN BCEX KaTeropuii aBTOMATMYECKMX BbIKNIOHATENeil.

Mpyu 6GonblUMX 3HAYEHUsIX TOKOB KOPOTKOrO 3amblkaHus, Mpesbiluatolwmx li, aBTomMatuyeckuin
BbIK/IOYATENb [AOMKEH MIHOBEHHO OTKIMIOYaTb MOBpEXAeHWe. JTa 3aliuta MOXET BbIBOAMTLCH M3
[elicTBUS B 3aBMCUMOCTM OT kaTeropui annapata (Hanpumep, MOXET ObiTb BblBEAeHa y annaparos
kateropum b (aHrn. «B»)).
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OcHoBHble TpeOOBaHMS K cucTemMe
3J1eKTPOCHabXeHus

InoBpexa. (k3) InoBpexa. (k3)

.............. YpapHoe 3Hauenue Toka K3
Mepuopmyeckas
------ - - - cocraensiouas Toka K3
- - - [leiicTaytoLee 3HaueHre
Toka K3
VeV U ---- Casizb Mexay Icu 1 lynap
ts=1c

KpaTkoBpeMeHHO A0MYCTUMbIA CKBO3HOM TOK
KOPOTKOro 3amblkanus lew (ts = 1 ¢)

Tabnuua ¢ ykasaHueMm cooTHowehus K mexay HambGonbluMmu BKIOHalowWen u
oTKniovalowei cnocobHocTaMMu Bbiknioyatenen (cm. FTOCT P 50030.2-99 n.4.3.5.3).

= HomuHanbHas HauGonbluas BKOYalowas cnocoOHocTb (lcm)*

lcm, KA (MakcumanbHoe MUKOBOE 3HayeHue), NpeAcTaBnsieT coboil MakCUManbHOE 3HayeHue Toka
KOPOTKOTO 3aMblkaHusi, KOTOPOE BbIKoYaTeNb CnocobeH BK04MTb. BknioyeHne Ha K3
npeacTasnsieT coboii Havbonee TAXENbIA PeXUM ANs aBTOMATMYECKOrO BbIKIKOYATEeNs.

= HomuHanbHas npepenbHas HauOonbluas OTKAOYawOWas cnocoOHocTb (lcu)*

Icu, KA (meiicTBylowiee 3HayeHWe), MpeacTasnsieT coboii MakCUMaNbHOE 3HauyeHue Toka KOPOTKOro
3aMblkaHusi, kOTOpoe CcnocobeH OTKNIouMTL Bbiktouatenb. OHO MOATBEPXAAETCS Cepueii MCnbITaHWiA
COrnacHo CTaHaapty. llocne NMpoOBELEHWS CEpUM MCMbITAHUA aBTOMATUYECKMIA BbIKNIOYaTENb He
JONXEH MPenCTaBNsaTh OMNAcHOCTU. 3HauyeHue Icu yKasbiBaeTcs Afisi OMpefeneHHOro 3HaueHus
paboyero Hanpsixenus Ue.

® HomuHanbHas paGouyas Haubonbluas oTKMlOYalowas cnocoGHoctb (lcs)*

Ics, KA (nelicTBylolLiee 3HayeHue), ykasbiBaeTcsi Npou3soauTeneM. 3HaueHne Ics Bbipaxaercsi B % ot
Icu. 9ot napameTp o4eHb BaxeH. OH xapakTepuayeT CrocobHOCTb annapara obecrneynBatb
HOpManbHyl0 paboTy mocne TPEeXKPaTHOTO OTKIIOYEHWst 3TOr0 Toka KOPOTKOrO 3amblkaHus (Ics). Yem
Bbllle 3HayeHue Ics, Tem Bonee BbICOKME 3HAyeHWst TOKOB K3 Bblk/loyaTenb MOXET OTKIoYaTb
MHOrOKpaTHo.

® HomuHanbHblii KpaTKOBPEMEHHO BbiAepXUBaeMbiii Tok (lcw)*

WHorpa aToT napameTp Has3biBaeTCS KpaTKOBPEMEHHO AOMYCTUMbIM CKBO3HBIM TOKOM KOPOTKOrO
3ambikaHus. OH onpepensieTcs Ais Bolknioyateneit kateropun b (aHrn. «B»).

lcw, KA (meiicTByloliee 3HayeHWe), npeacTaBnseT coboil MakCUManbHblii TOK KOPOTKOrO 3amblkaHus,
KOTOPbIA BbIKIIOYaTENb CNOCOOEH BbIAEPXMBATb B TEYEHWE KOPOTKOrO MpoMexyTka BpemeHu (go 1 c)
6e3 kakux-mbo YXyALeHWA XapaKTepuCTuK.

JlaHHbIA napamMeTp NpoBepsieTcs NpW UCTbITaHMSIX.

(*) JanHble xapakTepucTvky yKkaswlBaloTCS AN1S1 ONPEAENEHHOI0 3Ha4eHus paboyero Hanpsaxerus Ue.
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KooppuHauus mexay aBToMaTnyecKMMM BblKJIOYaTeNsiMm
«KoopanHauus» — 310 TEepMUH, KOTOPbIA OMPEAEnsieT W XapakTepuayeT NOBEAEHUE ABYX
annapaToB, PacnofioXeHHbIX MOCNEA0BATENbHO B LENU NPU MOBPEXAEHUM (KOPOTKOM 3aMblkaHuu).

m KackapgHoe coepuHenue unm cornacHo NOCT P 50030.2 - «pe3epBHas 3awuTtan.
ITOT MPUHLMN 3aKNIOYAETCS B YCTAHOBKE BEPXHEr0 aBTOMATWYECKOro Bbikmiouatens D1 ¢ uenbio
«0Ka3aHWs NOMOLUM» HIKHEMY BbiknioyaTenio D2 B OTK/IOYEHUM TOKOB KOPOTKOTO 3aMblkaHus,
KOTOpble MPEBLIAIOT €r0 HaMBOMbLLYI0 OTKMIOYAoWLY0 CrMocobHOCTb Icu D2. 3HaueHve Toka
KOPOTKOTO 3aMblKaHusi, KOTOPOE MOryT OTKMIOYMTb annapaTtbl MpW KaCKAHOM COEAMHEHM,
o0603Hayaetcs Icu D2+D1.

CraHgapt M3K 60947-2 ponyckaeT BblbOp M pacrofioXeHue annapatoB COrAcHO KackagHoMy
npuHUMny. [ins 0COBbIX, KPUTMYECKUX TOYEK, T.e. TaM, A€ BPEMS-TOKOBbIE XapaKTepucTUK
CXOMATCS (30HA HEOMPEENEHHOCTH), KackaHOe COEAMHEHWE AOMKHO ObiTb MPOBEPEHO
LOMOSHUTENbHBIMIA  UCTIbITAHUAMA.

= CeneKkTMBHOCTb

CenekTBHOCTb 3akitoyaeTcst B 0BECTIEYEHUN Takoi KOOPAMHALMM MeX[Y BPEMS-TOKOBbIMU
XapaKTepucTMkamMu MOCNefOoBaTeNbHO PACMONOXEHHbIX BbIKNIOYaTeNeid, YTobbl B Cryyae
MOBPEX[EHNS OTKMIOYANCS TOMbKO BbIKIIOYaTeNb, Haubonee OnM3KWiA K MOBPEXAEHWIO.
Cranmapt M3K 60947-2 onpepensieT 3HaueHve Toka IS, HasbiBaeMoe MpeaesibHbiM TOKOM
CENEKTUBHOCTH:

O ecnu Tok nopexaenus (K3) MeHblue Toka IS, OTKNI0YaeTcs TONbKO HUXHWIA BbikitouaTenb D2;
0 ecnm Tok noepexaenus (K3) 6onble Toka Is, oTkiioyalotcs o6a aBTOMATUMYECKUX BblKNOYaTens
(D1 n D2).

Kak n kackapHOe COenMHeHMe, CENeKTUBHOCTb B KPUTMYECKWX TOYKaX [ONMXHA MPOBEPSTLCS
[ONONHUTENBHBIMA  UCTIBITAHUSIMU.

CenekTBHOCTb W KackafiHOe COEAMHEHWe MOryT OblTb rapaHTMpOBaHbl TOMbKO MPOM3BOAMUTENEM,
KOTOPbIii YKa3blBAeT pe3yNbTaTbl UCTbITAHUA B CMELManbHbIX Tabauuax.

tA D2 D1 D1} %tu D2 D1 D1

& 2

3oHa
HeonpeeneHHoCTn
| I
| | N N
IB Icu lcu 1B Icu Icu
D2 D2+D1 D2 D1
KackagHoe coennHeHne CeNeKTUBHOCTb
m 006o3HayeHus:
O lcu D2: npemenbHas OTKMIOYatoLLas CNOCOOHOCTb Bbiknioyatens D2.
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OcHoBHble TpeOOBaHMS K cucTemMe

3J1eKTPOCHabXeHus

1.5. CBogHaq Tabnuua

XapakrepucTunku wura

IHom 1000 - 6300 A 100 - 1000 A 1-100A

Ix3 50 - 150 xA 20 - 100 xA 3-10kA
TepMuy. CTOHKOCTD * % * *
Icw/an.puu. crokikocTb

Becnepeboiitoe *k* *k* **
anexrpocHabxenne

Tun seixnioyarens

CHnoBoH aBTOMaTHYECKHH
BbIKTIOYATeNb Ha GonbLINE TOKH

ABTOMAaTHYECKHMHA BbHIKNIOYATE/b

B JIMITOM Kopnyce

MogaynoHbili aBTOMaTH4ecKui
BbIKJTIOYaTENb

Cranpapr MIK 60947-2 [ ] m(1)
Pacyenurens

MarHuToTepMHYECKHI 0(2) ]

S/IeKTPOHHbIA u [
Xapaxrepuctuku

Inom 800 - 6300 A 100 - 630 A 1-125A

Icu 50 - 150 xA 25 - 150 kA 3-25kA
Kareropus npumenenns B (aHrn. «B) A A
TokoorpanuyeHue * (3) * k% * k%

m PekomeHpyeTca unu 006s3aTenbHo.
O Bo3MoXHo.

* % % YpesBblyaiiHO BaXHO.

* % BaxHo.

* MeHee BaxHO.

(1) [ing 6biToBoro npumerenns cornacHo MOK 60898.

(2) BoamoxHo a0 250 A.

(8) Ha yposHe A TpebyeTcs PesKo, TOMLKO 1S 0COObIX MPUMEHEHMI.

12
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Kopotko

( TokoorpaHyeHre npeacTaBnseT coboii MPUHLMN
paboThl aBTOMATMYECKOrO BbIKIHOUATENS,
NO3BONSIOLLMIA 3HAYUTENBHO YMEHBLUUTL TOKM
KOPOTKOrO 3aMblIKaHs.

MpenmyliecTBa TOKOOrpaHUYEHUN:

= CHIXEHME 3NEKTPOMArHUTHbIX, TEMOBbIX,
MEXaHUYECKMX BO3AENCTBUI HA
3NIEKTPOYCTaHOBKY.

= TOKOOrpaHWyeHmne SBISIETCS OCHOBOM
NPVYHLMINA KAaCKafHOro COEAVHEHMS.

MpuHUUnbl gencTeus

2.1. TokoorpaHuyeHue

OCHOBHbIE NOJIOXEHUS U NPUHUUNDbI

OxwpaeMblii ToK KOPOTKOro 3amblkaHusi — TOK K3, KOTOpbIA NpoTekan Obl B Lenu npu OTCYTCTBUMK
TOKOOrpaHu4yeHus.

TokoorpaHuyeHre npegnonaraeT OTKIIOYeHWe TokoB K3 MeHee yem 3a nonynepuop, NpOMBbILLIEHHOM
4acToThl. 03TOMY HEOOXOAMMO Y4YMTHIBATb TOMBKO YAAPHOE 3HAYEHWE TOKA KOPOTKOrO 3aMblKaHMS.
OHO 3aBUCUT OT (COS () ANEKTPOYCTAHOBKU.

k3
————————————————————————— YnapHbiid Tok K3
B Uk N k3
/3N '\ ILorparu.)
up bl t
Uptfr-apsi-----
Em 4
ts t1 12 t

YMeHblUEH/E 0XMIAeMOro 3HaueHns lynap 10 | xapakTepuayeT TOKOOrpaHWyeHue aBTOMATMHECKOrO
BbIK/IOYaTENS.

ToKoOrpaHU4YeHMe 3aKMoyaeTcs B Co3maHn npoTueo-3C, koTopas NpensiTCTBYET YBEAMYEHMIO
TOKA KOPOTKOrO 3aMblKaHMS.

APDEKTUBHOCTL  TOKOOrPAHUYEHUS ONPEAENsieTcs TPEMS KpUTEpUSMU:
M BpeMeHeMm ty, Yepes KOTOpOe HaYMHaeT HapacTaTb HanpsKeHne myru;
B CKOpOCTbIO HapacTtauus npotmeo-3/IC;

® BennymHoi npoTueo-IAC.

Mpotveo-3AC — a10 Hanpsaxexne ayrv U,, Bbi3BaHHOE COMPOTMB/IEHMEM [Iyri, KOTOpas 00pasyercs
MEX[y KOHTAaKTaMu C MOMEHTA MX pa3MblkaHus. BbICTpOTa pa3BUTUS Jyru CBSI3aHA CO CKOPOCTbIO
pa3MblKaHWsl KOHTAKTOB.

Kak BMAHO M3 NpWBEOEHHOrO PUCYHKA, C MOMEHTA Hayasia PasMblkaHnA KOHTaKToB t, mpotveo-3MC
U, HapacTaet [0 MOMEHTa t, 1 [0CTUraeT 3HaueHns Hanpsxexnsa cetn Em. OrpaHuyenbiii Tok K3
JOCTUraeT CBOEr0 MaKCUMAbHOTO 3HAYEHWsl, 3aTEM YMEHBLUAETCS W CTAHOBUTCS PABHbIM HYMO
yepes Bpems t,. YMeHbleHne Toka K3 BbisBaHo npotnBo-OfiC, BennuMHa KOTOPOIA MpesbiliaeT
HanpsxeHue cetn Em.
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MpuHUUNbl gencTems

Toxoorpaumeuue ABTOMaTU4€eCKOro BbiKJ/loyarens

TokoorpaHuyeHme BbIKIOYaTeNs BbIPAXaeTcs B €ro €noco6HocTH nponyckarb OrPaHNYEHHBIA TOK
KOPOTKOrO 3amblkaHusi, KOTOPbIA MeHbLUEe OXMAAEMOro TOka K3.

Tennosas aHeprus, BblaensiemMas Npu KOPOTKOM 3amblkaHuM, NMPONOpLMOHabHA kBagpaty Toka K3,
T.e. ONpenensercs Kpueom I?K3(t).

B cnyyae TOKOOrpaHW4MBAIOLLEr0 ABTOMATUYECKOrO BbIKIOYATENS 3Ta BbiAENsSemMas 3Heprus
3HAYNTENBHO MEHbLUE (CM. PUCYHOK).

Ecnu TokoorpaHuyeHue OTCYTCTBYET, TO Bbiaensemas aHeprus OyAeT 3HauuTensHo 6onblue u
NPONOpLMOHasbHa KBAJpaTy OXuAaeMoro ToKa.

Mpumep:

Mpu orpaHnyeHMM Toka KOPOTKOro 3ambikanus |, o, B0 10%-oit BenuyuHbl, T.€. 0o 0,1 |
BbifleNisieMasi TennoBas aHeprust Oynet cHukeHa 0 1%-0i BENMYMHBI.

MoBbiweHne Temnepatypbl kabenbHbIX NWHWA MPSMO NPOMOPLMOHANBLHO BbIAENSIEMOIA TEnoBoi
aHeprmv (1).

K3 oxua.’

| £,
% Aﬁ Oxwaemsi I + Tennosas aHeprus
____ MpU OXMAEMOM
bl ; ’-_\_ T 7 T ymapHui s /— Toke K3
P Oxupaemblit
N YCTAHOBMBLLIMIACS Ik
7 \
/ \ \
1 / \ o
rPaHNYEHHbIiA |
10% i/ ' P © Tennosas aHeprus
1/ \\ NPy TOKOOr PaHUYEHNN
\ - —.i’ <1%

>

tka

Tokoor] PaHn4eHne u CHuxeHne BblfieNIEMOIT TEMI0BOM SHeprum

Mpeumywectea

= MNpumMeHeHne B cucTeMe 3NEKTPOCHaGXeHMs

TOKOOFpaHI/IHeHVIe 3HAYUTENIbHO CHUXAET OoTpuuaTesibHble BO3ﬂeI7ICTBVIﬂ TOKOB KOPOTKOro 3amblkaHus
Ha 3NEKTPOYCTaHOBKY.

B ONeKTPOMArH1THbIe CHUXEHNE BAMSIHUS MarHUTHOMO MONSl, COOTBETCTBEHHO:
1 CHUXEHME OMACHOCTU HapyLIeHUs paboTbl COCENHMX
U3MepPUTENbHBIX NPUGOPOB

B MexaHuyeckve CHuxeHune ypapHoro Toka K3, cOOTBETCTBEHHO:
O] yMEHbLUEHNE 3NEKTPOMArHUTHbIX CUN;
O CHUXEHWEe OMacHOCTM kakux-nnbo aedopmaumii u paspylueHuit

m Tennosble YMeHbLUEHNe BLILENSEMON TENNOBO SHEPTUN (YMEHbLLIEHNE
BE/IMYMHBI U ANUTENLHOCTU NpoTekanus Toka K3) u, kak
CNeACTBME:

O YMeHbLUEHWE HArpeBa KabenbHbIX JIMHAA U NPOYMX MPOBOAHUKOB;
[ YBENMYEHME CPOKA CNYXObl MPOBOLHMKOB

Takum 06pa3oM, TOKOOTpaHWYEHWE CMOCOOCTBYET MOBLILLEHUIO [ONrOBEYHOCTU 3NIEKTPOYCTAHOBOK.

(1) Ipn KoOPOTKOM 3aMbiKaHUM MPOUCXOANT 8AMAOATHHECKMI HArPEB MPOBOAHMKOB (63 0OMeEHa Teria ¢ BHELUHEH
Ccpeziovi n3-3a BbICTPOTbI BbIAENSIEMON SHEPIvY). [TOBBILLEHNE TEMIEPATYDBI IPOBOJHMKA CEYEHUEM S COCTABISET:

K T T
A0=7g3 [Pdt , rae [2dt - ato ynenwHoe Tennosbinenene (A2c), T.e. HEPIYS, BIAEAAEMAS NP KOPOTKOM
0 0
3aMbIKaHyV B POBOAHUKE C COnpoTnesieHnem 1 OM.
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= 3awmta anexTpoasuratenen

S * [lns HaZexHol 3almTbl 3NEeKTPOABUraTeNs AOMKHbI BbINOJHSTHCS
° cnefylowme  GyHKUMM:

O pasbeauHeHue;

O ynpasfeHue;

0 3aWwmTa oT Neperpyaku;

0 3alMTa OT KOPOTKOrO 3aMbIKaHUS;

O [IONOSHUTENbHBIE 3ALMTHI.

.
PasbeauHeHne '
 3awmra ot K3 -

Ynpasnetve
Cxema ynpaefnieHus ABUraTesieM MOXeT coctostb 13 1, 2, 3 wim
4 pasnnyHbX anmnaparos.
' B cnyyae COBMECTHOTO MCMOJb30BAHMS HECKOMbKMX annaparoB
Sauwra | (HamBonee yacTbiil Cfyyaii) HEOBXOAMMO CKOOPAMHMPOBATH WX
OT Meperpysok - BBINOMHSIEMblE  YHKLIAM.

(Tennosas 3awwra)

TokoorpaHuyeHue no3sonset obecneynTb KOOpAMHAUMIO Mexay

CrieLmanbHble YCTPOVCTBAMM 3alLMTLI U YNpaBieHus anekTpoasuratenem, a

WM BCTPOEHHbIE d TaKXe Mo3BONSET CHU3UTL OTPULIATENbHBIE BO3AENCTBUS TOKOB K3,
3aWNTH BbICOKUIT ypOBEHb TOKOOrPaHWUYEHMsS aBTOMATUYECKMX
IeKTpozBUraTens BbIK/IOYATeseld No3BonseT 06ecneynTb KOOpAMHALMIO Mo Tuny 2

cornacHo M3K 60947.4.1, He Tpebys npuMeHeHus annapatoB C
Gonee BbLICOKUMM XapakTepucTvkamu. STOT TUM KOOpAMHALMM
rapaHTUpYeT ONTUMANbHbIE YCIOBUS SKCTyaTaLuy.

Bawwra v ynpasnexme
aNekTpoasuratesns
MonHasi Ge30macHoCTb NepcoHana. CornacHo koopavHauun no Tuny 2 He [OMYCKAeTcs
06opynoBaHue, Kpome KOHTAaKTOpoB W kakoe-nMbo MNOBPEXAEHNE WM W3MEHEHMe
pene, He LONXHO ObiTb MOBPEXAIEHO. perynupoBok 060pyaoBaHms. [locne aBapuitHOro
ocne aBapuiHOrO pexmma u3onauus He pexuma M30nsILMs He JONMKHA ObiTb HapylueHa.
NONMKHA ObiTb HApyLIeHa. Cxema ynpaBneHus 3neKTpofBuUraTens A0aXHa
COXpaHsTb PpaboToCnocoBHOCTb MOC/E KOPOTKOro
I'Iepe,q MOBTOPHbIM MYCKOM CXemy 3amblkaHns. Puck CBapuBaHnsl KOHTAKTOB
ynpasneHus anekTpoasurartens KOHTAaKTOpa [0mnyckaeTcs, eciv 3ateM UX MOXHO
HeobX0AMMO MPUBECTU B WCMpPABHOE Nerko oTaenuTb pyr ot apyra. lMepepn
COCTOAHME MOBTOPHbLIM BK/O4EHMEM [0CTATOYHO BbIMOJHUTDL
HebonbLIOA OCMOTP. HesHauuTenbHbl 06beM
HeobxoaMMoro o6cnyxuBaHus, ObICTpoe
BOCCTAHOB/IEHWE  paboToCnocobHOCTM
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MpuHUUNbl gencTems

KpMBble TOKOOrpaHu4yeHus

TokoorpaHuyeH1e aBTOMATUYECKOTO BbIKNIOYATENS OMPEAENsoT M0 KPUBLIM TOKOOrPAHUYEHWS,
KOTOPbIE YKA3bIBAIOT:

m OrpaHuyeHHblii yoapHbIA TOK B 3aBUCUMOCTW OT [E/CTBYIOLLEr0 3HAYEHWUs OXMAAEMOro Toka
KOPOTKOTO  3aMblKaHUS1.

Mpumep:

Ha omxopsweit nuxvn 160 A, roe feiicteylowee 3HaueHue oxmaaemoro Toka K3 (l,) cocraenser
90 kA, ypapHbiii Tok K3 npu otcyTcTBuM ToKOOrpaHu4eHus Obul Obl paBeH 200 kA
(K,, = 1,57). Mpu Tokoorpauuyenmm I, = 26 KA.

= OrpaHnyeHHoe YaenbHoe TennoBblaenenve (A’C) B 3aBUCUMOCTU OT JEMCTBYIOWIErO 3HAYEHUs
0XMAAEMOr0 TOKa KOPOTKOTO 3aMblKaHus.

Mpumep:

[ng oTxoaduieit NMHMM M3 Mpeabayliero npumepa TennoBbiaeneHue ymeHbluaetcs ot 100x10% A%
no 6x108 A%.

Ia yp, KA
A
00 --"--- <- -/
% F---<€- S0 E OrpaHnyenHblii lgs vy
A
90 KA KA, ,u,eﬁcmylow.e:

. o 3HayeHre
Oxupaemblit |5, nelicTytoLiee 3HaveHe

Kpusaﬂ TOKOOrpaHn4exns

Ast

OrpaHuy.

yoenbHoe [ = = = <t = ==

TenoBbl- :

nenexve '
'
A
'
L] »
90

KA, peiicTByloLLee

OXWnAeMbIt |, flficTaylOWiee SHaerne  ore o 1e

Kpm;aﬂ orpaHn4eHns TernioBblAeNeHns
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Kopotko

KackagHoe coeauHeHme No3Bonser:

B peann3oBaTh 3KOHOMUYHOE pelleHne
B ynpocTuTb BbIGOP 060pyAOBaHUS 3a
CYET MPUMEHEHNS BLIKIIOYATENEiA C MEHbLLIEH
OTKJ/TIOHAIOLLEN CMIOCOBHOCTBIO.

E45015¢

2.2. MpyHUMN KacKagHOro CoeauHeHns

(cornacHo FOCT P 50030.2 - «pe3epBHas 3awwuTa»)

KackanHoe coefvHeHWe «yCunMBaeT» OTKIIONAIoLLY0 CMOCOBGHOCTb

BbIK/IOYATENeid, PACMONOXEHHBIX HIXE TOKOOrpaHWYMBAIOLEro BbIkNtoyatens. [locnepHuii
orpaHnyMBaeT 6onblume 3HayeHns Toka K3, Tem cambiM «nomorasi» HXEepacrooXeHHOMY
Bblk/IOYaTento. KackafHoe coeavHeHWe MO3BONSET MCMONb30BaTh BbIKIIOYATENb C OTKIIOYaloLLel
Croco6HOCTbIO HUXE, YeM pacyeTHblii oxuaaembin Tok K3 B TOYKE ero YCTaHOBKM.

0O6nacTb NpMMeHeHus

KackapHoe coepuHenue:

B NPUMEHUTENbHO KO BCEM arnmnapartam, YCTAHOBJIEHHbIM HWXE AaHHOr0 TOKOOrpaHU4uBatoLLIero
BblKNIQ4aTens,

B MOXET PacnpoCTPaHATbCA Ha HECKOJIbKO MOoCcnenoBartesibHO PACMONOXEeHHbLIX annaparos, AaxXe
€C/IN OHW YCTAHOB/IEHbI B PA3HbIX LUTAX.

Mpu kackagHom coepmtennn cornacHo MIK 60364 tpebyetcsi, 4ToObI BbILLEPACMONOKEHHDIA
annapat MMen npeaesibHyl0 OTKIIOYAIOLLYI0 CMOCOBHOCTL Icu, paBHyl0 man GonblLyio, Yem
OXMIAEeMbIil TOK KOPOTKOrO 3aMblKaHWUs B TOYKE €70 YCTAHOBKM.

3HayeHne Icu HUXepacnonoXeHHbIX BbIKIOYATENe MPeaCTaBnser coboi MpeaesnbHyo
OTK/IIOYAIOLLYI0 CMOCOBHOCTb, KOTOpas «ycueHa» 6narofaps KOOPAVHALMM C BbILLECTOSILLMM
annaparom.

MpuHumnbl

Mpu oTKIoYeHNN ABYX BbikiioyaTeneli (npu Tokax Gonbiwe IB) Hanpsxerue ayrv U,
BO3HUKalOLlee NPU pPa3MbikaHUM KOHTAKTOB Bbikniouatens D1, poGaBnserca k
HanpsxeHuio U, ), n «nomoraeT» OTKIOuMTLCS Bbikiiovatenio D2 3a cuer
[ONONHNTENILHOTO TOKOOTPaHUYEHUS .

= D1
5 i‘UAm
U
D\ Uan2
tc)h D2 DI 14 k3 ) f
7
’ Unp1
7
/ A
Ve
; [/ _
7 P 7
! 7 Unpa
Bl —/— — ,
7 | e
/ 7
| | ! ! .
IB lcu Icu ot 2 t (mc)

(02)

(D2 +D1)
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MpuHUUNbl gencTems

KombuHauws Boiknioyateneit D1 + D2 nossonisieT MoBbICUTb paboune xapakTepucTuku

Bblknoyatens D2 kak nokasaHo Ha pucyHke 2:

W KpuBas TOKOOrpaHuyeHusi Bbiknioyatens D2;

B KpuBas TOKOOTpaHWyeHus Bbikmiouatens D2, «ycuneHHas» Gnaropaps neiicTBuio Bblkioyatens D1;
W npefenbHas OTKIYatoWwas cnocobHocTb Icu Boiknioyatens D2, «ycunenHas» Gnarogaps AeicTBUMIO
Bblknioyarens D1.

CornacHo pekomeHpauusm ctaHpapta MIK 60947-2, npou3BoauTenu ykasbiBaloT W rapaHTupyloT
3HayeHue Icu npu KackafiHOM coefuHeHuu, T.e. lcu, «ycuneHHoe» 3a cyeT coyeTaHus D1+D2.

D1J(

E45208

i
1
1
i
H
1

I Icu D2 Icu D2/ycun.

Puc.2
D1 "nomoraet" D2 oTkMo4Th TOK
- - - TokoorpaHuyeHue D2, ycunerHoe D1
— Tokoorpatuyenmne D2
—— TokoorpaHuyenue D1
Mpeumywectea

KackagHoe coeauHeHue MO3BONSIET B MONHOM MEPE UCMOMb30BaTh MpeuMyLiecTsa
TOKOOTPaHNYEHNS, CHUXas OTpULATENbHbIE BO3MEACTBMS TOKOB KOPOTKOMO 3aMblKaHMS:
B 9eKTPOMArHUTHbIE,

B 9MeKTPOANHAMUYECKME,

B Tensnosble.

YcTaHOBKa OfHOrO TOKOOrPaHWYMBAIOLLETO BbIKIIOYATENS [AET BO3MOXHOCTb 3HAYNTENBHO
YNPOCTUTb HXEPACMONOXEHHYI0 CETb, CNEOBATENbHO, CHU3UTb €€ CTOMMOCTb:

W ynpoueHve Bbibopa annapatoB 6narofaps Tabnuuam KackagHoro COeAVHEHWS;

B 3KOHOMMSI Ha HWXEpPACMONOXEHHbIX arnaparax, T.e. MCMONb30BaHWE BbIKMIOYATENE C MeHblUei
OTK/II0YalOLLIEN CMOCOBHOCTBIO MO OTHOLLEHMIO K OXuaaeMomy Toky K3.
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Kopotko

CenekTUBHOCTb 3aLLMT — 3TO KIl04eBoe
TpeboBaHme ans 06ecneyeHms HafieXHoro 1
6ecnepeboitHoro anekTpoCHabXeHus.
CenekTMBHOCTb MOXET ObITh:

M YaCTUYHOIA;

M NOJHOIA

B 3aBUCMMOCTU OT XapaKTePUCTMK COYETAEMbIX
3aLLUMTHBIX YCTPOIACTB.

M TOKOBag;

B BpEMEHHaq,

M Jiornyeckas.

CeneKkT1BHOCTb MOXHO ONTUMU3MPOBATH nytem
MCNOJIb30BAHNA HUXEPACNOJIOXKEHHbIX
TOKOOrPaHMYMBAIOLLMX BbIKSIOYATENEN.

CyIJ.I,eCTBYIOT cnenyoLume Buabl CeNnekKTMBHOCTA:

2.3. CeneKkTMBHOCTb

06LwwMe nonoxeHns

MpuHuun

[ng cnpasku cM. cTaHpapt MIK 60947-2.

CenekTMBHOCTL 3aK/IOYAETCsl B 0DECEYeHUN Takol KOOPAMHALUMM MEXZy BPeMS-TOKOBbIMM
XapaKTepuUCTUKaMu MOCNELOBATENbHO PACMONOXEHHBIX BbIKIIOYaTenei, ytobbl B Ciyyae
MOBPEXAEHNS OTKIIOYANCS TOMbKO BbIKMIOYaTeNb, Haubonee OAM3KMIA K MOBPEXAEHUIO.
lpenenbHbiii TOK CENEeKTMBHOCTU IS:

- ecnm ToK noBpexaeHust (K3) MeHblue Toka IS, OTKIOYAeTCs TONbKO HUXKHWIA BbIKNtouatens D2;
- ecnm Tok nospexaeHus (K3) bonblue Toka Is, oTKMIOYAIOTCS 062 aBTOMATMYECKUX BbIKIIOYATENS
(D1 n D2);

8
% l
D1
D2
| nospexaenus (Ik3)
0 IrD2 Is | noBpexaeHus
Ortknioyaercs OTkntoyatotes
TonbKo D2 D1uD2

m lMonHas mnn 4yacTMyHas cCeneKTUBHOCTb
OxXwpaeMblii TOK KOPOTKOTO 3amblkaHust B Touke D2 (I
CEeNneKkTUBHOCTY:

O MONHasA CeNeKTMBHOCTb: IS > |, .- CENEKTMBHOCTb CYMTAETCA MOJHOIA, €CiiM Npu NioGoil BenMumHe
TOKa MOBPEXAEHWUS OHO YCTPAHSIETCS TONbKO Bblkioyatenem D2;

[l 4aCTMYHasA CeNEKTUBHOCTb: IS < |, i CENEKTUBHOCTL CYUTAETCS YaCTUYHOM, eCIM NPy TOKax
MOBPEXAEHMS MEHbLLE 3HAYEHMs IS OTKIIOYAeTCs TOMbKO Bbikoyatens D2, a ecnu Tok
noBpex/aeHns npesblaeT Is, To oTkntoyarotcs oba Buiknovatens (D1 u D2).

<3 0p) CPABHUBAETCS G MPEAENbHBIM TOKOM

m [laHHble npou3BopuTenen

Kak npasuno, nNpousBOAMTENM WHAMBMAYANbHO («MO-CBOEMY») ONPEAENsOT CENeKTUBHOCTb:

O] MONHasi CEeNeKTUBHOCTb, ecnu 3HayeHue Is pasHo Icu D2. Takum 06pa3oM, Mpu KOPOTKUX
3aMblKaHWsX 3HaYeHue IS paccMaTpvBaeMoii Mapbl aBTOMATMYECKMX BbIKIKOYATENE HUKOraa

He OyLeT NpeBbILIEHO (MPW CTaHAAPTHOM BbIDOpE ABTOMATUYECKMX BbIKNIOYATENENA, T.e. KOoraa He
MCMONb3YETCS NPUHLMN KAaCKaZHOTO COELMHEHMS, [IONXHO BbINOMHSTLCS yenosue Icu D2 > |
Takum 06pasom, Is > | k3 oy 1€ CENEKTMBHOCTb Oynet nonHow);

] YaCTUYHAsH CENEKTUBHOCTb, T.€. 10 3HaueHus Is. OHAKO B HEKOTOPbIX Cyyasx pacyeTHbIiA Tok K3
MOXET 0Ka3aTbCsl HWXE, YeM NpefenbHbiii TOK CeNeKTUBHOCTW IS, B TakOM Cnyyae CenekTMBHOCTb
mexgy D1 n D2 Gyner obecrneunsartbes.

K3 oXug?

= 006o3HaueHus:
O lcu D2: npegenbHas OTKIOYAOILAA CMIOCOOHOCTb Bhikioyarens D2.
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E45213b

DB102105

MpuHUUNbl gencTems

OCHOBHble BUAbI CEIEKTUBHOCTU

m TokoBasi CeneKTMBHOCTb
TOT BMA, CENEKTUBHOCTY MPEAroNiaraeT CMeLeHe WM pasHEeceHWe BPEeMS-TOKOBbIX XapaKTepUCTUK
NOC/e0BaTeNbHO PACMONIOXEHHbIX aBTOMATUYECKUX BbIKIIOYaTeneit no ocy Toka (CM.pHC.).

tA D2 D1

D2

\ \ [ 5
>

r Isd2 Isd1

r2

lpepenbHblii TOK CENEKTUBHOCTW IS paBeH:

- Is = Isd2, ecnn 3Hayenuns Isd1 n Isd2 cnmwkom 6aM3kM MAK camBatoTCS;

- Is = Isd1, ecnu 3HaueHus Isd1 n Isd2 pocTaTouHo OTAaneHbl Apyr OT Apyra.
O6blyHO TOKOBAsi CENEKTUBHOCTb 0DECreyMBaeTcsl, Koraa:

- Ir1/lr2 > 2;

- Isd1/Isd2 >2.

Mpenen cenekTMBHOCTV B [aHHOM Cllyyae:

Is = Isd1.

CeneKkTUBHOCTb

CenekTUBHOCTb IBNSIETCS MOMHOIA, eciu Is > |
QO6bIY4HO 3TO BLINOMHSETCS MPU:

O OTHOGUTENbHO Huakux Tokax K3 (I, o,);

[J AOCTAaTO4HOM Pa3HOCTW MeXMy HOMUHaNbHbIMKM TokamK Bbikiiouateneit D1 u  D2.

TokoBasi CeNeKTMBHOCTb, Kak MpaBWioO, UCMONbL3YeTCA Ha YPOBHE KOHEYHOro pacnpepesnieHus.

wm Isd1 > |

K3 D2 K3 D2

m BpemeHHasi CeneKTMBHOCTb

70T BUA, CENEKTUBHOCTY 0OECMNEYMBAETCS 33 CYET CMELLEHUS UK COBUra BPEMSI-TOKOBbIX
XapaKTepuUCTUK MOCNeAO0BaTeNbHO PACMONOKEHHbIX aBTOMATUYECKUX BbIKIiOYaTeNneil no BpeMeHu
(cM. puc.). CenekTMBHOCTb JAHHOrO BWAA MpedronaraeT Hanuuve BbAEPXKWM BpeMeHu At npu
cpabatbiBaHum Bbikitouatens D1. MHave roBops, Bobikmioyateb D1 MMeeT CenekTUBHYIO TOKOBYHO
otceyky (SD wam ¢p. CR).

t A

I
>
>

2 It lsd2 Isd1 lip1

Mpu ycraskax (Ir1, Isd1) suikniouatens D1 u (Ir2, Isd2) suikniouatens D2 cobntopaeTcs npasuio
CTYMEHYaTOr0 PacronoXeHUs UX BPEMSI-TOKOBbIX XapaKTEPUCTUK, T.e. OHU He MepecekaioTcs.
MpepenbHbIli TOK CENEKTMBHOCTU IS B JaHHOM Clyyae No MeHblued mepe pase Toky li, (T.e.
YCTaBKE MrHOBEHHOW TOKOBOW OTCeYkW Bblknioyatens D1).
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E45216

CenexkTUBHOCTb

Bo3mMoXHO fBa MpUMEHEHMS.

® Ha oTxopsimx NUHMSIX KOHEYHOrO pacnpepeneHusi, a Takke Ha YPOBHE
NPOMEXYTOYHOTO  pacnpeaeneHus.

Boiknioyatenu kareropum A MOryT MCMONIb30BAThCS C BbILLECTOSILUMMY BbIKIIOYATENSIMMU,
KOTOpbIE MMEIOT BbIAEPXKY BpeMeHW. 910 no3BonsieT obecrneynTb CeNnekTUBHOCTL npu Tokax K3
[0 BE/MYMHbI MTHOBEHHOM TOKOBOW OTCeukw Boikmioyarens D1 (liy,), 1.e. Is = lij,.

Eciv 3HayeHne pacyeTHoro Toka |, ., HEBENNKO, YTO XapakTepHO /A YPOBHS KOHEYHOro
pacnpefieneHis, MoxeT ObiTb OBecneyeHa MosHas CENeKTUBHOCTD.

= Ha BBope n orxopsiwmx nuumax MPLL HH.

Ha atom ypoBHe HamexHoe u becnepeboiiHoe 3MeKTPOCHAbXeHNE SIBNSIETCS OCHOBHBIM
TpeboBaHMEM, MO3TOMY HA HEM, Kak MPaBWio, MPUMEHSIOTCS aBTOMATWUYECKWe BbIKIIOYaTeNnn
kateropum b (aHrn. «B»). OHW npeaycmaTpuBaloT BO3MOXHOCTb OTK/IOYEHWSI C BbiAEPXKOW
BpeMeHu. [lns aTux BbiKioyaTeneil XxapakTepHa BbiCOKas TEPMUYECKast CTOMKOCTb (Kak mpasuio,
3HaueHue lew > 50% len o At = 1 ¢, T.e. lcw 6onblie uim paeHo, Yem 50% OT HOMUHAMBbHO
HaubonbLUel oTkiovatolweit cnocobHocTn): Is = lew D1.

Jaxe npu Gonblumx 3HaueHmsx |, ,, BpEMEHHasi CeNeKTMBHOCTb Mo3BonsieT oGecneunts
nosHyl0 cenektueHocTb: lew D1 > |, ..

Mpumeyanne:

MpumeHeHne Bbiknioyateneit kateropum b (aHrn. «B») npepbsiBAsSeT K 3feKTPOyCTaHOBKE Oonee
XecTkue TpeboBaHMs, Tak Kak B TakOM CNyyae OHa MOABEPraeTcs 3HaYMTENbHLIM TEMNOBLIM W
3NEKTPOANHAMUYECKUM  BO3AENCTBUSIM.

9T BLIK/IOYATENM MMEIOT PErynvpyemylo YCTaBKy MIHOBEHHOW TOKOBOW OTCEYKW, KOTOpasi MOXET
BbIBOAUTLCS U3 AeiicTBus. [laHHas 3awwmra (li) npesHasHayeHa, Kak npasuno, ANis 3aluyTbl COOPHbIX LUMH.

N YnyyweHue TOKOBOW W BPEMEHHON CENeKTUBHOCTM.

O TOKOOrPaHMYMBAIOLLMIA  HUXKEPACTONOXEHHBIA  BbIKNKOYATEb.

Mcnonb3oBaHne TOKOOrPaHMYMBAIOLLErO HUXHErO BbIK/KOYATENS MO3BONSET WU3MEHSITb Npepen
CeNeKTUBHOCTM.

Boikniovarenb
I 6€3 TOKOOrPaHIYEHUs:
TOKOOrpaHN4MBAIOLLMIA
Inospex. (k3) < | BblKNIoYaTeNb

Inopex.orpanny. (k3) | - - - - - - P £
I

I

I

i
A

'

i

I

:

Inospex. (k3) 1k3 D2

Tok moBpexaeHus (CM. puc.), KOTopbiid GyneT npoTekath yepe3 Bbikouatens D1, paseH:

O InoBpex.(k3) Ans BblkioyaTens 6e3 TOKOOrpaHUYEHHs;

O InoBpex.orpanmy.(k3)< InoBpex.(k3) [ig TOKOOrPaHWYMBAIOLLErO BbIKNIOYATENS.

Takum 06pa3oM, npedenbHblii TOK CENeKTUBHOCTM IS Mexay Bbikmioyatenamu D1 v D2 Gynet
«CIBUHYT» HACTONbKO, HACKONbKO 3(MEKTUBHBIM OYLET TOKOOrPAHWUYEHWE HUXHETO BLIKIHOYATENS.

CeneKkTMBHOCTb

lpyMeHeHNEe TOKOOrpaHMYMBAIOLEr0 BbIK/KOYaTens D2 AaeT BO3MOXHOCTb 06ECMeYUTb MOMHYIO
CeNeKTUBHOCTb C Bbikioyatenem D1, Tak kak 3awmTbl Bbikmioyatens D1 okasbiBatOTCS HAAEXHO
OTCTPOEHbI MO TOKY U BblAEPXKe BpemeHu oT Toka K3 B Touke D2.

Beinyck Ne 4

Schneider Electric 21



MpuHUUNbl gencTems

m Jlormyeckasi CeNeKTMBHOCTb WM «30HA JIOrMYECKOW CEeNeKTUBHOCTMY

§ D1 J‘ KOHTPObHBIA NPOBOA,

o

%

CutrHan GMOKVIPOBKY T
MTHOBEHHOrO
otkniovenns  —

e i_CVIFHBJ'I 6ro- 1

KUPOBKM MrH.
OTKJI. -

D2

Jlorndeckasi CenekTMBHOCTb

9TOT BUA, CENEKTUBHOCT MOXET ObiTb peann3oBaH Ha 6ase BblkoyaTeneil co crieunanbHo
pa3paboTaHHLIMW 3NIEKTPOHHLIMI pacLenuTensmu, Hanpumep, Ha annapatax Compact NS u

Masterpact. Mpu noruyeckoii CenekTMBHOCTU BO3ZEICTBME OKa3bIBAETCS TOMBKO Ha:
- CenexTuBHylo TokoBylo oTceuky (SD unm ¢p. CRY);
- 3alMTy OT 3aMblkaHuii Ha 3emnio (GFP).

B 4acTHOCTW, MrHOBEHHas TOKOBas OTCEYKA He MCMOMb3YeTCs MPU NOTMYECKON CENeKTUBHOCTU.

YcTaBkM aBTOMaTM4ECKMX BblKilO4aTenen

B YCTaBKM N0 BpeMeEHM: HeobxopuMo cobniopath CTyneH4yaToe PacrnosnoxeHne ycTaBok Mo

BpemeHu, T.e. Aty = At, > At

W YcTaBka no TOKy: HeobxoamMo cobnoaath CTyneH4yaToe pacnoioxeHune yctaBoK 3aluT

(Isdy, > Isdy, > Isdy,).

npumeqauue: 3TOT BUJ, CENEKTUBHOCTW MO3BONsET 06eCneynTb ee faxe Ans Bblkioyatenen ¢

OAN3KUMN  HOMUHANBHBIMU - TOKaMK.

MpuHumunel

Jlornyeckasi CenekTMBHOCTb OCYLLECTBASETCS MOCPEACTBOM Mnepefadn MHdopmauum no
KOHTPO/IbHOMY  MPOBOZY.

HevicTBue

KOHTpOMbHbIA NPOBOA, COEAMHSIET MOCNE[OBATENbHO PACMONOXEHHBIE BbIKIIOYATENN (CM. PHUC.
«Jlornyeckas CenekTMBHOCTb»). B aBapuitHOM pexuMe BbIKIOYaTeNb, PacnONOXEHHbIV BbllLe
nospexaeHus, 06Hapy>KVIBaeT €ro ¥ nocblnaet curHan GJ'IOKVIDOBKM Ha BEPXHWI YPOBEHb, T.e.
BbILIECTOSILLIEMY BbIK/IOYATENI0. B 3TOM Chyyae BbleCTOSWMIA annapar GWJ.ET paﬁOTaTb C 3afjaHHoM

Ha pacLenuTene BbIAEPXKON BpeMEHN.

B cnyyae, ecnn BbILIECTOSILMA aBTOMATUYECKMIA BLIKIIOYATENb HE MOYYaeT CUrHan 6HOKMp0BKVI, OH

cpa6aTb|BaeT MrHOBEHHO.

CeneKkTUBHOCTb

JlaHHbIA BUA, CENEKTUBHOCTM PEKOMEHAO0BAH W LUMPOKO MPUMEHSIETCS B CLLA, oH nossonser:

[l Nierko 0becneynTb CENeKTMBHOCTb Ha Tpex u 6Gonee YPOBHSAX;

[ 3HAYUTENbHO CHU3UTL BO3AelicTBUE TOKOB K3 Ha 9NIEKTPOYCTaHOBKY, CBSI3aHHOE C BbIAEPXKOIA
BPEMEHU BbILIECTOALLEr0 annapara npu ero CpaﬁaTbIBaHMVI, ecmu K3 mmeer mecto Ha CﬁOprIX
LWNHAX MeXAy annaparamu, «0XBayYeHHbIMU» JIOTUHECKON CESEKTUBHOCTbIO; B 3TOM CNyyae 3aliuTbl

ABNIAIOTCA NPAKTU4ECKN MIHOBEHHbLIMU;
1 nerko 06ecneynTb CENeKTUBHOCTb C HUXECTOSLLMMM annaparamu.
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2.4. NMpaBuna ceneKkTMBHOCTH

06u.w|e npasuna cesieKTMUBHOCTU

3awmra oT neperpysok

CenekTMBHOCTb NPU Neperpyske 06ecnednBaeTcsl, €cin Bpems HecpabarbiBaHus BEPXHEro
Bbiknioyarenss D1 npesblliaeT MakcumanbHoe Bpems OTKIIoYeHUs Bbikmiouatens D2. [laHoe
YC/I0BUE PEANM3YETCS, ECAM COOTHOLUEHWE YCTABOK 3aliWThl OT NEPErpy3oK M CENeKTUBHOIA TOKOBOIA
oTCeukN npesbiaeT 2. MpeaenbHbii TOK CENeKTMBHOCTK IS MO MeHbluel Mepe paBeH YCTaBke
CE/EeKTUBHOM TOKOBOW OTCEYKM BLILIECTOSILIErO annapara.

3awmra OT KOPOTKMX 3aMblKaHWIA

m BpemeHHast CeNeKTUBHOCTb

OTkioyenme BoilecTosiLero annapata D1 npoucxomut ¢ Bbimepxkoit BpemeHu At.

O JlonxHbl coBMIOAaTLC HEOOXOAMMbIE YCNOBMSI TOKOBOWM CENEKTUBHOCTH.

O Bulpepxka BpemeHu At Boilectosiwero annapara D1 pomkHa ObiTb [OCTaTOYHA Anis TOrO, 4TOOHI
HUXECTOSALMA annapat CMOr YCTPaHUTb MOBPEXAEHME.

BpemeHHas CenekTMBHOCTb MO3BOASIET YBENNYUTbL MPEAENbHbIA TOK CENEeKTUBHOCTM IS 0 yCTaBku
MrHOBEHHO/ TOKOBOM OTCEYKM BbllecTosiwero annapara D1.

CenekTMBHOCTb SIBNSIETCS MONHOM, ecnu Bbikniovatens D1:

O oTHOCUTCS K Kateropuu B (aurn. «B»);

[ 3HayeHue lcw Bbikntoyatens D1 = Icu.

B ocTanbHbIX Cryyasx CenekTMBHOCTb MOMHAs, €C/K YCTaBka MrHOBEHHOW TOKOBOW OTCEYKM
BbILLECTOSLLEr0 BblkNoYatens D1 npesbiliaeT oxupaaemblii [k3 B TOYKe, rae YCTaHOBNEH
BbIKto4atens D2.

m Jlornyeckasi CeneKkTMBHOCTb
CenexkTUBHOCTb BCErfa NOJHas.

= O0wwmi cnyyai

O6Lwwx npaBun CENEKTUBHOCTU HE CYLLECTBYET.

O Ha Bpems-TOKOBbIX XapaKTepucTUKax «HarnsigHo» BUAHO, YTO CENEeKTUBHOCTb BNSETCS MOMHOW B
TOM cnyyae, ecnm Tok K3 (Ik3) HaxomuTcst B 30HE CENEKTUBHOM TOKOBOW OTCEYKW BbILIECTOSILLETO
annapara.

§ t B ppyrux cnyyasx Tonbko
UCTIbITaHWS  MOryT
OnpeaenuTb  Npesens
CENEKTUBHOCTU, 0CODEHHO
€CNW peyb WOeT 0
KOOpAMHaLMK
TOKOOr PaHUYMBAIOLLMX
BbIKIOYaTeNein.
| Onpepenexve npepena
! CenexTvBHOCTH I
| OCYLLECTBASETC CPABHEHWEM:
| O KPUBOWA 3HEprn
Is | cpabaTbiBaHUs HUXECTOSILLETO
BbIKNtOYaTENS;
O KPUBOWA 3HEprn
HecpabaTbiBaHus
BbILIECTOSILLEr0  BbIKIIOYATENS.
BoamoxHas Touka
Cpab. nepeceyeHns AaHHbIX KPUBBIX
yKa3blBaeT npegen
cenexkTuBHocTn Is.

.
ir2  Tokosas j

CENeKTUBHOCTb |

. BpemenHas
| CENeKTUBHOCTb
! |

12t D2

Z = = Hecpab.

Pe3ynbTartbl UCMbITAHWIA MO
KOOpAMHALMK  3aLnT
YKa3blBaIOTCS
npou3BoanTeNsIMA B

Ir2 Isd1 Is | Tabnmuax.
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DB102106

MpuHUUNbl gencTems

2.5. CenektuBHOCTb AnddepeHLNaNbHbIX 3aLmT

B 3aBMCMMOCTU OT pexuma 3a3emneHus HeWTpanu Nof, CENEKTUBHOCTBIO OObIHO MOHMMAIOT
KOOPAMHALWMIO 3alMT MpW CBEPXTOKax. ECNM Xe noBpexaeHue YCTPaHAETCs cheumanbHbIMn
InbdepeHumanbHbiMA - 3almTaMm (HanpumMep, NoBpexaeHve u3onaumm B cucteme TT),
HeobxoaMmMo 00ecneunTb Takke CEeNeKTUBHOCTb MeXZy YCTPOoiACTBamMu AvddepeHLmanbHoi
3aLLMTHI.

B cnyyae noBpexaeHws u30MauMM CenekTMBHOCTb ANddEpeHLMabHbIX 3aluuT [AO0MXHA
obecreynBaTb OTKIOYEHUE TONBKO NOBPEXAEHHOr0 Yy4acTka.
Llenb — obecneuntb HaaexHoe 3NeKTPOCHAOXEeHMe.

CyuiectByeT [ipa BWAA CENEKTMBHOCTU AvddEpeHLManbHbIX 3aLuT.

CenekTMBHOCTDb «NO BEPTUKANU»

YuutbiBas pabouve TpeGOBaHWS M HOPMATMBHBIE NOMOXEHWS, OAHOBPEMEHHO AOMXHbI BHINOMHSATLCS
ABa YCNOBUS: NO TOKY W MO BPEMEHN.

)

CenekTUBHOCTS «I10 BepTuKan»

Ycnoeue no TOKy

YcTpoiicTBo anddepeHLmanbHoi 3alumTbl JOXHO cpabatbiBaTb B AmanasoHe IAn/2 - IAn, roe IAn —
3asB/IeHHas YyBCTBUTENILHOCTL (MA). TakuM 00pa3om, Mexay YyBCTBUTEIbHOCTAMU BbILIECTOSILLErO W
HUXECTOSILLEr0 YCTPOICTB AOMKHO ObiTb COOTHOLIEHME HE MeHee 2. Ha mpakTuke 3T0 3HaueHue
cocTasnset 3.

Ycnoeue no BpemeHun
MuHumanbHoe Bpemsi HecpabaTbiBaHUS BbILIECTOSILLETO YCTPOWACTBA [OMXHO MPEBLILLATH
MaKCHMabHOE BPEMS CpabaTbiBaHUs HUXECTOSILLErO YCTPOCTBA [N BCEX 3HAYEHMIA TOKA.

Mpumeyanue: Bpems cpabaTbiBaHus YCTPOWCTB AvddEpeHLManbHON 3amTel JOMKHO BCerfa ObiTh
MEHbLLE WM PaBHbIM BPEMEHU, YKA3aHHOMO CTAHAAPTOM, 4ToObl 06ecreunTs 3awmTy niogei ot
KOCBEHHbIX  MPUKOCHOBEHMUIA.
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[Ing obopynosaHus ObiToBOro HasHaueHus (Multi 9) Bpemsi cpabatbiBaHus onpeaensetcs
craHpaptamu M3K 61008 n MK 61009.

3HayeHms, ykasaHHble B Tabnuue, cooTBETCTBYIOT KpuBbIM G 1 S. Kpueas G (CTaHmapTHblii TvN)
COOTBETCTBYET YCTPOCTBAM AnddepeHLmanbHol 3awmTbl 6e3 BbiepXKN BPEMEHW, a KpuBas S
(CenekTMBHbBIN TUN) — YCTPOWCTBAM C BbIAEPXKOWA BPEMEHM.

»
»

200 \ S Makc.
100
50 AN G

20
10

12 5 10 Inospexges / 1An
Bpems cpabatsisatng G n S

HopmatuBHble 3HauyeHWsi BpemMeHu cpaﬁa'rblsaum

Cranpapt. | Bce 3Ha- | Bce 3Ha- | 0,3 0,15 0,04 0,04 | Makc. Bpemst
6e3 BblAepX-| YeHus YeHus cpabarbiBaHms
K1 BpEMEHM
Cenektus- | >25 >0,030 |0,5 0,2 0,15 0,15 Maxc. Bpems
Hbli cpabartbiBaHus
0,13 0,06 0,05 0,04 MwuH. Bpems
HecpabatbiBaHus

CeNeKTUBHOCTD «MO FOPU3OHTANNY

OTOT BMA CENEKTMBHOCTM MPEANONAaraeT YCTaHOBKY YCTPOICTB AMQpOEpPEHLManbHON 3almTbl Ha BCEX
OTXOLSALUMX NIMHUSX BHYTPYM Lkada, YTO MO3BONSET HE YCTAaHABAMBATb [aHHbIE YCTPOWCTBA HA BBOZE.
Takum 06pa3om, OTKI0YATLCS OYAET TOMbKO MOBPEXAEHHAN OTXOASLLAS NMHWS.

DB102107

YcrpoiicTeo
mdd. 3awmThl

CeneKTUBHOCTb «I10 It OPU30HTASIN»
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Kopotko

CenekTMBHOCTb 1 KACKaZIHOE COEANHEHUE MOryT
ObITb rapaHTMPOBaHbI TOMLKO NPOU3BOANTENEM,
KOTOPBbIA I0MXEH YKa3aTb B TabnuLiax pesynbrarhl
UCMbITAHWIA.

MpuHUUNbl gencTems

2.6. KoopauHauus 3awmr
N 3NEKTPOTEXHUYECKNEe CTaHAapTbi

Crangapt M3K 60364 onpenenset oblie nonoxeHus W TpeboBaHUS K 3neKTPOyCTaHOBKaM
30aHNiA.

HaumoHanbHble CTaHgapThl, OCHOBaHHbIE Ha AaHHOM cTaHpapte MK, pexomeHpyioT obecneuuBath
KOOPAMHALMIO MeXZy annapatamu 3almTel. B HUX paccMaTtpuBaloTcs MPUHLMMGI KACKafHOMO
COBAVMHEHMs U CENeKTUBHOCTU Ha ocHoe cTaHpapta MIK 60947-2.

m Cranpapt M3K 60947-2

B npunoxeHun A ctanpapta MK 60947-2 (FOCT P 50030.2) roBoputcsi 0 KOOPAMHALMK MeXay
aBTOMATUYECKUMN BbIKNIOYaTENsIMU. B 4acTHOCTM, OnpepeneHbl UCTbITaHWs, KOTOpble HeobxoauMo
MPOBOAYTb  MPOU3BOANTENIO.

0 CenekTMBHOCTb.

OHa 06bl4HO paccMaTpUBAETCS W aHANM3NPYeTCst TEOPETMYECKU. [N KpUTUYECKUX Touek, rae
BpEMSI-TOKOBbIE XapaKTEPUCTUKM NEpecekaloTcs (Win cnmsaioTcs), Heobxofuma nposepka nyTem
NpoBefeHNs UCTbiTaHUi. CeneKTUBHOCTb rapaHTUpYeTCs NMPOW3BOAMTENEM, KOTOPbIA yka3biBaeT
3HauyeHue Is (mpemenbHbiii TOK CEeNnekTMBHOCTM) B Tabnmuax.

O KackapHoe coeauHeHue wnm cornacto FOCT P 50030.2 - «pe3epBHas 3aliuta».

CraHpapT ykasblBaeT WCMbITaHWs, KOTOpble HEOOXOAMMO MPOBOAMTL [Jisi MPOBEPKM KOOPAMHALMM
npy - KackaiHoM COELMHEHUN.

— [poBepka nyTem cpaBHeHWsi xapakTepucTuk. Kak npasuno, Ha npakTiKe 3Toi MpOBEpPKM
0Ka3blBaeTCs 0CTaTouHO. Ho Heobxommmo 06s13aTesibHO [0Ka3ath, YTO 3HadeHue Icu D2 npu
KackalHOM COEQMHEHMN annapaTtoB COBMECTUMO C MakCWMaJbHO AOMYCTMMON aHeprueit It ans
annapara D2 (T.e. npu KackafiHOM COE[MHEHMM 33 CYET TOKOOrpaHWYEHMUs BbILLECTOSILEro annapara
D1 aHeprus I, npoxopsiias Yepes HUXecToswmii annapat D2, He NpeBbilLAET AOMYCTUMOrO ANis
D2 3HayeHus).

— [poBepka MyTemM NPOBEAEHMS WCTbITAHMIA.

[ns KpUTMYECKMX TOYEK KackaiHOe COefMHeHWe OBb4HO NPOBEPSIETCS UCTbITAHUSMU. McCnbiTaHns
NPOBOAATCS MPW MakCUManbHOK yCTaBke Imax BbILECTOSWEro Boiktoyatens D1 v MuHMManbHom
ycTaBke Bblknioyatens D2. PesynbTaTbl UCMbiTaHuii (OTKMIOYaloOWas CNOCOBHOCTb, «yCUNeHHas»
KackafiHbIM COELMHEHWEM BbIKIlIOYATENEIA) CBOAATCS B TabauLbl W rapaHTUPYIOTCS MPOM3BOAUTENEM.

m CraHpapTbl Ha 3NEKTPOYCTAaHOBKW 3[aHUi
CraHpapT Ha anekTpoycTaHoBku 3maHuii (MOK 60364) yTouHseT npumMeHeHue 3TuX MPUHLMMOB B
3aBMCUMOCTM OT CUCTEMbI 3a3eMIIEHUSI HEMTPaIN (pexuma HelTpanm).

CenexkTUBHOCTb

CenekTMBHOCTb [I0MKHA OblTb 0OecreyeHa B MO0 cucTeme 3a3eMiieHWst HeiiTpann B
HE3aBMCUMOCTU OT TWMa MOBPEXAEHUs (neperpyska, KOPOTKOE 3amblkaHWe, MOBpeXZeHWe
n3onsunm).

HekoTopoe npevmyLLecTBO NPeACTaBnsieT CeTb C W30MPOBaHHON HeiiTpanbio (IT), Tak kak AaHHas
cucTemMa 3a3eMneHus HeiiTpanu fonyckaet paboTy npu MOBPEXAEHWM M3ONSLMK B TeyeHne
OMpefieNeHHOr0  BPEMEHN.

KackapHoe coepuHenue
MpaBuna kackagHoro coepuHeHus pavbl ans cuctembl TN u TT.
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i

Cucrema TT

i

Cucrema TN

BT

T
|
|

Cucrema IT

Mpumeyanue:

Cranpapt MOK 60364 onpepenser 3 cuCTeMbl 3a3eMNEHUs HeATpanu:

m TT: cuctema, B KOTOPOI HEATPab UCTOYHMKA MUTAHWS TNYXO 3a3emiieHa, a OTKpbITble
MPOBOASLLUME YaCTK 3ANEKTPOYCTAHOBKM 3a3eMJIEHbl MpW MOMOLM 333eMASIOLLEr0 YCTPOICTBA,
QMIEKTPUYECKN HE3aBUCMMOrO OT [JIyX03a3eMJIEHHOM HEeATpaiu MCTOYHMKA.

m TN: cuctema, B KOTOPOIA HEATPab UCTOYHMKA MUTAHWS TAYXO 3a3eMJieHa, a OTKPbITbIe
MPOBOASLLUME YaCTU 3NEKTPOYCTAHOBKM MPUCOEAWHEHbI K TJyX03a3eMIEHHOM HEWTPanM WUCTOYHMKA

NOCPEACTBOM HYNEBbIX 3aLUMTHLIX NMPOBOAHUKOB.

L1

L3

L1
L2
L3

PE

L1
L2
L3

PE

| [T: cuctema, B KOTOPOW HEATpaib MCTOYHWKA MUTAHUS M30NIMPOBAHA OT "3eMnn” UM 3a3emneHa
yepe3 npubopbl UM YCTPOWCTBA, MMeloLLMe OOMblioe COMPOTUBAEHWE, A OTKPLITbIE MPOBOASLLME

4YaCTu 3NEKTPOYCTAHOBKM 3a3eMJIEeHbl.

B nioboit cucteme 3a3eMneHus HeiATpanu npumeHsiemoe 000PYAOBaHME [ONXHO HAEXHO

3alMILATD JII0AEA OT KOCBEHHbIX MPUKOCHOBEHWN.
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OCHOBHble MPUHLMMNbI PadOoTL
3JIEKTPUYECKNX anmnapaTroB
Schneider Electric

Astomatnyeckue Bolknioyatenu Merlin Gerin u Telemecanique Ha Toku ot 0,5 no 6300 A
YAOBNETBOPSIIOT BCEM MNOTPEOHOCTSIM  PacpefeneHns  NeKTPOSHEPriu.

m Cepusi aBTOMaTUyeckux Bolkitouateneii Masterpact NT u NW Ha Toku ot 630 mo 6300 A.
m Cepusi aBTOMaTUYeCKUX BblKtoyateneli Compact B uTom Kopryce:

1 Compact NS Ha Toku 630 — 1600 A;

0 Compact NS Ha toku 100 — 630 A.

m Cepvis MOAYNbHBIX aBTOMATUYeckuX BbiktouaTeneidr Multi 9 Ha Toku ot 0,5 po 125 A:
0 NG125;

o C60;

0 DPN.

m Cepus aBTOMAaTUYECKMX BbIKIOYaTeNeil TOprogoit Mapku Telemecanique Ans 3alwmThbl
3NeKkTpoABUraTeneii:

o0 GV2;

0 GVT7.

Bce atn mapenus otBevaloT TpeboaHuaM ctaHpapta MOK 60947-2.

Astomatnyeckve Bblkitouatenn Merlin Gerin u Telemecanique, npeaHasHauyeHHble Ans
pacnpefieneHus 3NeKTPO3HEPrUN U JNis 3alMTbI NeKTpoABuUraTenei, paspabarbiBanuch npu
TECHOM COTPYAHUYECTBE 3TMX TOPrOBbIX Mapok. KoopamHaums mexay Bbikmtoyatensmu Merlin Gerin
u Telemecanique ucnbiTaHa cornacHo MAK 60947-2 w rapaHTupyetcs Schneider Electric.
Schneider Electric npegnaraet noppobHble Tabnuupl, KOTOPblE OTPAXAT KOOPAMHALMIO Mexay
aBTOMATUYECKUMK BbIKNIOYATENSIMU: TabNMUBl CENEKTUBHOCTM, TabnuLbl KackafHoro COEMHEHW,
Tabnuubl CENeKTUBHOCTM NPU KackafiHOM COEAVHEHUM.
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3.1. ABTOMaTHMYecKue BbIKJIOYaTenu Ha 0onbluve
TOKMU

TexHonorun Schneider Electric, koTopble NPUMEHSIOTCS B CEpUM aBTOMATUYECKMX BbiKilouaTeneit
Masterpact, nossonsiot Havbonee MonHO OTBETUTb TPEBOBAHMSIM MO CENEKTUBHOCTW B FOJIOBHOM
YacTW 3NEKTPOYCTAHOBKW, @ TakXe [Jisi HEKOTOPbIX MPUMEHEHWI T 0BECTeYnTb TOKOOrpaHUYEHE.

3.1.1. NpuHuunel gelicTeug

Y106bl HaOEXHO 06EecneynTb CeNeKTMBHOCTb Ha 3TOM YPOBHE HEOOXOAMMO MMETb 3MEKTPUYEcKue
annapatbl C BbICOKO/ 3EKTPOAMHAMUYECKON CTOMKOCTbIO. KOHCTPYKTMBHO OHAa 0GecneynBaeTcs
6narofaps CO3[aHMI0 ycunust OT npoTekaemoro Toka K3, KoTopoe yaepXuBaeT NOABWXHbLIA KOHTAKT
(NpUXvMaeT ero K HenoABUXHOMY KOHTaKTy).

I >

KoHTakTHOE  yCunne
NpONOPLIMOHANbHO ~ KBAApaTy

npoTekaemoro Toka (i?)
T A

—>

—

Yewnns ot npotexaemoro Toka K3

9TOT NpuHUMN Mcnonb3yeTcs BO Beex annaparax Masterpact NT u NW, kpome Masterpact NT
moaudukaummn L1, kotopas sIBSIETC TOKOOrPaHWYMBAIOLLEN.

Monndukaums L1 umeet otkntoyatoulyto cnocobHocts 150 kA / 415 B, v npu Hebonbluom ob6beme
Masterpact NT at0 TpebyeT npuMeHeHUs Apyroil KOHCTPYKLUMK KOHTAKTOB annapara.

KoHCTpyKuMa KOHTAKTOB TOKOOrpaHuuMBaiowwein mogudukaumm

AbdekTUBHOE  TOKOOrpaHU4eHne 0becneymBaeTcs:

M HernoaBUXHbLIM KOHTaKTOM, KOTOPbIA MMeET neTito Toka M U-06pasHyld MarHUTHYIO LieMb;
M OCb) MOMBMXHOTO KOHTaKTa, PAcroJIOXEHHOW Ha €ro TopLe.

3.1.2. TexHnyeckue HOBLIECTBA, KOTOPbIE NPUMEHSIOTCS B CEepUmn
Masterpact

Masterpact NT u NW N1 u H1

ABTOMaTUYECKME BbiKlouaTenu Masterpact UMeIOT XapakTepucTWKM, KOTOpbIE MPeKPacHo NOAXOAST
INIS UCTIONb30BaHNS B CUCTEMAX SMEKTPOCHAOXEHUS MPOMBILLNEHHBIX NMPEANPUATUA. ITu annaparbl
NPUMEHSIOTCS TakXe M Ha 0ObekTax Henpou3BOACTBEHHOM codepbl (k3 < 65 KA). ABTOMaTUyeckue
Bblk/ioyatenu Masterpact 0OecneyvBaloT MONHYI0 CENeKTUBHOCTb C HUXEPACMONOXeHHbIMM
annaparamm Compact NS.

[ns obecneyeHnss aTMX XapakTepUCTUK HeoBX0AMMO, YTOBbl KPAaTKOBPEMEHHO [OMYCTUMbIN
CKBO3HOI TOK KOPOTKOTO 3aMblkaHusi annaparta (Icw) Obin paBeH (AocTuran) OTKIovaloLLei
Croco6HOCTM iaHHOro aBTOMaTUyeckoro Bolktoyatens (Ics), T.e. lew = Ics.

970 no3BONSIET annapaty HafeXHO MpoMyckaTb U BbIAEPXMBATb TOK KOPOTKOrO 3amblkaHus B
TEYEHME BCEN BbIAEPXKM BPEMEHU CENEKTUBHOW TOKOBOW OTCEYKM.

42 kA 65 KA

MonHas BPEMEHHas CeNeKTUBHOCTb

NT H1 NW H1
Icu = lcs = anekTpoaMHamMnyeckas CToikocTb lew

Masterpact NW H2

B cnyyae, ecnu 3HayeHue lcw annaparta MeHblue, Yem 3HaueHue Ics, To HeoOXoaumo
npeaycMoTpeTb BHYTPEHHIOID 3aluTy annapata, 4Tobbl u3bexatb ero noBpexaeHus npu k3 B
nwvanasote o1 lew go Ics, T.e. korpa lew < Ik3 <Ics.

9ra 3awmra otkannbpoBaHa Ha 3aBOfie W MTHOBEHHO OTKIIOYaeT annapat. Ee ycTaBka 4yTb Huxe
YPOBHS 3M1EKTPOAMHAMUYECKOI CTOWKOCTM annapara.
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OCHOBHble MPUHLMMNbI PadOoTL
3JIEKTPUYECKNX anmnapaTroB
Schneider Electric

A

AnexTpo-

JVHamu-

yeckas

CTOWKOCTb

30Ha MrHOBEHHOI
- - ! TOKOBOA OTCEYKM
/ \ (£10%)
>t

30Ha MrHoBeHHo#i TokoBow oTcedku (+£10%)

85 KA 100 KA
T >

Ies =lcu

BpeMeHHasi CeNnekTMBHOCTb

NW H2

lcw = kpaTkOBPEMEHHO [0M. TOK = YCTaBKa BHyTpeHHeil 3awmtbl DIN

Orj PaHnyeHHasi BDeMeHHasi CeJIeKTMBHOCTb

Bonbluas TO4HOCTb M3MepeHUs Toka W OTCYTCTBME HACbILLEHUA NO3BONAET ﬂpVIﬁJ'II/I3I/ITbCFI K nopory
TepMIA‘-IeCKOI‘/'I CTOWKOCTW. 3TO 3HAYUTENBHO YNydlaeT ypoBeHb CENeKTMBHOCTM, OTOoABWUras nopor
MrHOBEHHOIO  OTK/O4YEeHUS.

Ha kpynHbix npombitnerHbix npeanpustusx (Ik3 < 100 kA) ato no3sonsieT 06ecneynTb NOMHyio
CEeNEeKTUBHOCTb C HuXecToswmMy annapatamu Compact NS.

30
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Masterpact NW H3
Kak v pns Masterpact H2, aHaueHue lcw < Ics Takxe TpebyeT kajnbpoBKM MTHOBEHHON TOKOBOW
0TCeYKM.

Y1o6bl OTKIOUMTL OXuaaeMblii Tok K3, paBHblii 150 KA, HeoOX0AMMO BbiCOKOE —ObICTPOAEiCTBME.
T.e. Henb3s fonyckatb, 4To6bl TOK K3 npoTekan B TeueHMe NepBoro monynepuopa, Tak kak
TEPMIUYECKast CTOMKOCTb annapata 3HAYUTENbHO HUXE.

ONeKTPOHHasl U3MepuTeNbHas Lienb B COYETAHUM C MeXaHUYeckuM [eiCTBMEM KaTyLiKu OTKIIOYeHUs
He obecreyuBaeT AocTatoyHoe ObicTpoaencTBue. TexHonorus, kotopasi WUCMoMb3yeTcs B
aBTOMaTUyeckux Bblktoyatensx Masterpact NW, 3anateHToBaHa.

Mpn BO3HMKHOBEHUN BbICOKOrO 3HAYEHWS TOKA KOPOTKOrO 3aMblKaHWsl, CO3AAETCS ANEKTPOMArHuTHas
cuna, Kotopas AEiCTBYeT Ha MOMIOC, «OTTankvBas» ero. [IBUXeHWe Momoca Yepes KMHEMaTUyeckylo
Lenb nepeaaeTcs Ha 3awenky. dTa 3alienka CABUraeTcs M 0cBOOOXIAET OCHOBHOW Ban annapata o
TOro, Kak cpabaTblBaeT ANEKTPOHHAs M3MEPUTENbHAs Lienb.

OBasibHbIi 3NEMEHT, NPUBOASLLMIA B IE/CTBIE OCHOBHOM Ba annapara

@MK younms

KnHematnyeckas Lenb

C)

OTKNIOYEHNE NMPU NOMOLLM MEXAHMYECKOWA CUCTEMbI MPOUCXOAUT MapannenbHo C 3NEKTPOHHON
M3MEpUTENbHOM LEMbIo, KOTOpasi MOATBEPXAAET OTK/IOYEHME annapata M OCyLeCTBASET
WHOMKALMIO NOBPEXIEHWS HAa NepenHeil naHenm.

[NanHas cuctema obecneymBaert:

M BbICOKYIO TEPMMYECKYIO CTOWKOCTb: lcw = 65 KA, 1 ;

B cBepxObICTPOE OTK/I0YEHMe MpU ToKe CBbille lcw, yto rapaHTupyeT lcu no 150 KA.

Takve xapakTepucTuku annapatoB Masterpact npekpacHo NOAXOAST ANs MCMONb30BaHWUS B CUCTEMAX
3N1EKTPOCHAOXEHNS MPOMBILLNEHHBIX NPEANPUSTUIA C HECKONbKUMW UCTOYHUKAMU MUTAHUS 1
Gonblummm Tokamn K3 Ha wiHax (> 100 kA). C HuxecTosiwmmmn annapatamu Compact NS
€CTECTBEHHbIM 00pa3oM 00ecneynBaeTcs MosHas CeNeKTUBHOCTb.

Masterpact NW n NT L1

AsTOoMaTMyeckuin Boikntoyatens Masterpact NW L1 o6beanHsier Bce aTi XapaKTepucTuKu:

m oTKovalowwas cnocobHoctb 1o 150 kA/400 B;

m Tepmuyeckas croiikoctb 30 kA/400 B;

M BbiCOKas TOKoOrpaHuuMBaiowas cnocobHoct NW L1: oxmpaemoe 3HayeHue yaapHoro Toka K3
paHo 390 kA npu 380/415 B, orpaHuyeHHoe 3HayeHue ymapHoro Toka K3 pasHo 170 kA.

B atom annaparte ucrofib3oBaHbl PACCMOTPEHHbIE BbILLE TEXHONMOMUM:

M CeNeKTMBHbII MOMKOC, Kak M B [IPYrUX annapatax, Ans 00ecneyeHus TEPMUYECKO CTOHKOCTM
30 kA/400 B;

B MexaHuyeckasi cuctema st OGbICTPOro OTKIIOYEHUS BLICOKMX 3HaueHnin TokoB K3.
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OCHOBHble NMPUHLMNbI Pa0OTLI

3JIEKTPUYECKNX anmnapaTroB
Schneider Electric

Yro6bl 0Becneuntb 3dQeKTUBHOE TOKOOTpaHWYEHWE, HEMOMBUXHbIA KOHTAKT Obin NOABEPrHyT

MofiepHu3auun. [aHHas MOAEpHM3aLmMs 3anaTeHToBaHa.

TOKOOI'paHVI"IeHVIe 3aBUCUT OT HanpskeHus Oyru, KoTopas BO3HMKAET MEXAY NOABMXHbIM U
HENOABMXHbLIM KOHTAKTaMWN MPU UX pa3MblkaHuUK. 310 HanpsxeHne Ayru A0SXHO Pa3BMBaTbCA Kak

MOXHO paHblle U ﬁbICTDO pocTuratb 60NbLLON BEAUYMHBI.

Oxvpaembiii ! e
ToK (K3) Ve N
/ \
/ \
/ \
/ \
OrpaHuyeHHbin - | - -l T \
TOK ' \
- \
E<—5—>€ TMonHoe Bpems OTKIOYeHMst
U
Uy oo ' E
Ewm

:<t—>: Bpems peakumm
S

Mo 310l NpuumHe HeobXx0aMMo YBENN4MBATL CUY OTTAJIKUBAHUA U obecneunsatb Bbl6p0C ayrv B

NyroracuTeNbHYl0  Kamepy.

®m Vcnonb3oBaHne U-06pa3HOro KOHTypa TOKa A YBENUYEHUS YCUNMS OTTANKUBAHUS.

m Mcnons3oBaHue U-06pa3Hor0 MarHUTHOrO KOHTYpa BOKPYr HEMnOABWXHOINO0 KOHTakTa AJid
KOHLIEHTPALMM CWMOBbLIX JIMHWIA 3NEKTPOMArHUTHOMO Mons. 910 no3sonseT obecneunTb paHHui,

ObICTPbIF 1 3HEPTMYHLIA BHIGPOC AyrY B [lyroracuTeNbHyl0 kamepy.

(LT
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[lyroracutensbHas kamepa

~r
[

U-06pasHblit
MarHUTHbIA KOHTYP s=

; ...
‘%o

U-06pasHblit
KOHTYpa Toka

)

Mpu 6ONbLIOM 3HAYEHWUM TOKA KOPOTKOTO 3aMblkaHWsi KOHTAaKThl annapata Crierka pasmblkaiorcs,
a U-00pa3Hblii MarHUTHbI KOHTYp CnocoOCTBYET BbIOPOCY Ayrvt B AyroracuTenbHylo kamepy. [yra
Mpy 3TOM BBITATMBAETCS, YTO MO3BOJSIET 3aTEM OYEHb OBICTPO OTKIIOYUTH ABAPUIHBIA PEXUM.

[laHHbIA aBTOMATUYECKWIA BbIKIIOYATENb SIBNSETCS TOKOOrPAHWUYMBAIOLLNM, FApaHTUPYs Npu 3TOM
ypoBeHb cenektmBHoCTM 30 KA — HenpeB30WAEHHbIA MoKa3aTenb Ans 3TOr0 TWMa BbIKOYaTenei.

B annapate Masterpact NT L1 ucnonb3yetcss TOKOOrpaHUYMBAIOLWMA TUM CUOBbIX KOHTAKTOB,
KOTOPbIii rapaHTUpYeT ObICTPOE OTKIIOYeHUe npu GOMbLIOM 3HayeHUM Toka K3.

[ins maHHOro Tvna BblKtoyaTeneid TokoorpaHudeHne Masterpact NT L1 qBnsetcs oueHb
3dPexTMBHbIM: 0Xnaaemblii yaapHbid Tok K3 paseH 390 kA, orpaHuyeHHbId yaapHbiii Tok K3 paseH
75 KA.

Y7106bI YNYYLWNTL NPOLIECCHI OTKMIOYEHUS M 06ecneunTb 3hdEKTUBHOE TOKOOTpaHWUYeHWe ajis
annapaTtoB W3HaYasbHO HETOKOOrPaHUYMBAIOLMX, MCMONb3yeTCs pacLenuTeb, pabota KOToporo
OCHOBAHAa HE HAa MIHOBEHHOM 3HAYeHUM TOKA, @ Ha €ro MPOM3BOAHOW. Takoil pacuenuTenb He
NMPOM3BOAMT OTKIIOYEHWsI anmapata B TEYeHWe MepBoro Monynepuopa (mepBoii MOyBOHbI) TOKA.
Mpn BO3HWUKHOBEHMM TOKa K3 HUXECTOSLMIA aBTOMATUYECKMIA BBIKTKOYATENb OTKIIOYAETCS, Kak
TONbko TOK K3 MpeBbiCUT ero ycTaeky, Npy KOTOPOW OTK/IOYEHWE MPOMCXOAUT MEHEE YeM 3a
nonynepuop. Boiwectoswwmii annapat Masterpact NT L1 He OTKNOYaeTcs, HO €ro KOHTaKTbl
OTTA/IKMBAIOTCS. 3TO CHUXAET npoTekaeMblii Tok K3 W, kak cneacteue, Tennosble 1
3NEKTPOAMHAMMYECKME HArpy3KM Ha 3NEeMEHTbl CEeTH.
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OCHOBHble NMPUHLMNbI Pa0OTLI
3NEKTPUYECKMX amnmnapaTtoB

Schneider Electric

3.2. ABTOMaTHyeckue BbIKJIIOYaTeNu B JIMTOM

Kopnyce

AsTomartuyeckue Bolknioyatenu B nmtom kopnyce Merlin Gerin n Telemecanique Gbinv cneuvanbHo

paspaboTaHbl NS PeLieHrs Cleaylownx 3aay:

B ONTUMaNbHO YOO0BNETBOPUTHL Tpe6OBaHMﬂM Mo CEenekTUBHOCTW U 00ecneynTb HafiexHoe

3ﬂeKTpOCH36)KeHVIe;

= 0becneyntb 3pdEKTUBHOE TOKOOrpaHWYEHNe AN PafMKanbHOrO CHUXEHWS TEnnoBblX M
3NEKTPOAMHAMUYECKUX BO3AENCTBUN HA 3MEMEHTH CETU Ha YPOBHE MPOMEXYTOYHbIX

PacnpefenuTesbHbIX  LUNTOB;

Cepust Compact NS Ha Toku o1 100 go 630 A B OCHOBHOM MpUMEHSIETCS:

B 19 3aWmThl OTXOAALMX JIMHWIA NPOMEXYTOYHOTO YPOBHS;
B 19 3aWNTbl 3NeKTpoABMUraTenei;

B aBTOMaTMyeCKuX BbIKIHOYATENSX Compact NS npumeHsaeTca HOBaTOpCKMﬁ NpuvHUMN OrpaHnuyeHns

Gonblumx TokoB K3: POTO-aKTMBHOE Pa3MblkaHue.

2 HenoasuxHolin % Tok KopoTKoro
= KOHTAKT 3aMblKaHus
[lyroracu-
TenbHas
lyra Kamepa
N301mpoBaHHan MongxHbiii
KOHCTPYKUMS KOHTaKT
nosnoca
Ryra
[lyroracu-
TeNbHast HenonsuxHblii ><
Kamepa KOHTaKT [Jyroracu-
TenbHas
kamepa
PoT0-aKTUBHOE pasMbIKaHme: Poro-akTnBHoe pasmbikaHme:
OTTA/IKNBAHNE KOHTAKTOB OTKINIOYEHNE LIaBTIEHNEM

MopLuenb

OrpaHuyeriie Gonbiumx TOKOB K3 OCYLLECTBNSETCA 3a CYET [IABNEHNS, KOTOPOE CO3MAETCA SHEprien myr.

Huxe npuBOAMTCS ONMCaHWe 3TOro NMPUHLMNA:

= Kaxablit nomioc BbIKNIOYATeNs UMEET W30MMPOBAHHYI0 KOHCTPYKUMIO B BUe 06O0NOYKM. BHytpu
Hee NMpu BO3HUKHOBEHMM Toka K3 MOABMXHbI KOHTAKT HauMHAeT MOBOPAYMBATHCS 33 CYET
3NIEKTPOMArHUTHbIX CUN OTTAIKUBAHUS MeX[y KOHTakTamu. [pu 3TOM cO3paloTes ABe

NocnefoBaTesbHbie  Jyrid.

B [IpYXUHHO-NOPLLUHEBO MEXaHW3M MCMONb3yeT AABfeHWEe, KOTOPOEe CO3LAETCH SHEprueit ayru.
Korpa nasneHve [oCTuraeT OnpefeneHHoro mopora (mpuMepHo npu 25 IHom), mpoucxoguT
ObICTPOE, «pednekcHOe» OTKIIOYEHWUE CMYCT MPUMEPHO 3 MC MOCNe OTTANKMBAHWUS KOHTAKTOB.

m Ecnv naBnenve He AOCTUraeT 3TOro Mopora, TO ero OKasbiBAeTCs HeJ0CTAaTOMHO Anis

«pecdNeKCHOr0» OTKIIOYEHNS, HO COMPOTMBNEHUE [BYX MOC/EOBATENbHBIX JAyr MpU 3TOM

OrpaHnyMBaET TOK KOPOTKOro 3amblkaHus.

m Ecnm Tok K3 mocTuraeT oveHb BbICOKMX 3HAYEHMiA, OTKJIOYeHMe npoucxoauT ele Obictpee (1 Mc).
910 nosgonsieT 0becneunTb Haubonee 3PEKTUBHOE TOKOOTPAHMYEHME.

nemeHTbI, 13 KOTOPbIX M3rOTOBJIEH MONKOC, PACCHUTAaHbI B COOTBETCTBUM C Pa3MepoM
BblKtoyatens. Kpome Toro, 4eM MeHblUe HOMWHAMbHBLIA TOK BbIKIOYATENS, TEM Bbllle

3hdEKTUBHOCTb  TOKOOTPAHUYEHMSI.

Annapatel Compact NS 6Gnaropapsi BbilleykasaHHbIM MPUHLMNAM MMEOT UCKIKOUUTENbHbIE
TOKOOTPaHMYMBAIOLLME CBOIICTBA, @ Takke AN STUX BbIKIIOYATENel XapakTepHbl LUMPOKUE

BO3MOXHOCTU MO CENEKTUBHOCTU.

TokoorpaHuyeHue Mo3BONSET CHU3UTL OTPULIATESIbHbIE TEMNOBbIE M 3NEKTPOAMHAMUYECKME

Harpy3kM Ha 3/JIEMEHTbI CETU.

Pacuenutenu

Annapatel Compact NS moryT 6biTb OCHALLEHbl ABYMSI TUMaMU PacLEnuUTeNneii: MarHUTOTEPMUYECKUM
WM 3NEKTPOHHBIM. PerynupoBka yCTaBOK 3alUMThl OT MEPEerpy3ok Mo3BonseT 00ecneynTb TOKOBYHO

CENeKTUBHOCTb.

3awmTa 0T KOPOTKUX 3aMblKaHWii B CTAHAAPTHOM WCTIONHEHUN WUMEET HE3HAYUTESTbHYIO 3afepXKy
npu cpabarbiBaHim (0T 5 40 7 MC B 3aBUCUMOCTM OT HOMWHAJILHOTO TOKA pacLienutens). toro
[OCTaTO4HO Ansi 06EcrieyeHnsl BDEMEHHOW CEeNEKTUBHOCTM MPU HEBLICOKUX 3HaueHusix TokoB K3,

MPEBbLILIAILLVMX YCTaBKY 3alUMTLI OT KOPOTKMX 3amblkaHuii BbillecTosuiero annapara D1.
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3.3. MoaynbHble aBTOMaTMYeckue BbIKNIOYaTeNm

MogynbHble aBToMatuueckue Bolkitoyatenu Multi 9 Merlin Gerin obnagaiot BceMu Heobx0aMMbIMM
XapaKTepucTukamm1, 4Tobbl YAOBNETBOPUTb TPEOOBAHMSIM KOHEYHOrO pacrpeneneHns

3NIEKTPO3HEPTUN.

m HomuHanbHbiiA Tok ot 0,5 mo 125 A

m Oriiovatowas cnocobHoct [0 50 KA cornacHo MK 60947-2.
m Tvn BPems-TOKOBOIA xapakTtepucTuku (kpueas): B, C, D, MA.
m [pocTas v GesonacHas cuctema yctaHoki Ha DIN-peiiky.

m [pocToTa ycTaHoBkK 6710K0B Vigi Ha BbIKJIOYaTENMN.

B asTomatunyeckux Boikntouatensx Multi 9 ucnonbayetcs
3NIEKTPOMArHUTHLIA  3NIEMEHT  (MCMONHUTENbHLIA  MEXaHU3Mm),
KOTOpbIii 0BECMEYMBAET OYeHb OLICTPOE pa3BUTME HAMPSKEHUS
nyrv.
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Kopotko

AsTtomMartnyeckue Bbikiioyatenu Masterpact
mogudumkaumii N n H obecneunBatoT nosHyio
CENEKTUBHOCTb CO BCEMM HUXECTOSILLMMMU
annapaTamu, €CNu BbIMONHAOTCA 4 YCOBMS:
I COOTHOLLEHUE MEXNY YCTaBKamit 3aLLMThI OT
neperpysok coctasnset bonee 1,6;

I COOTHOLLEHUE MEXNY YCTaBKamit 3aLLMThI OT
KOPOTKWX 3aMblKaHWN (MeXay YCTaBkamu
CeneKTUBHOW TOKOBOIA OTCEYKM) cocTaBnsieT 1,5;
M perynvpyemas BblfiepXka BpeMeH 0AHOr0
BbIK/IIOYATENS COBMECTMMA C BbIAEPXKOI
BPEMEHM APYroro BbIKo4aTens;

W MrHOBEHHas TOKOBasi 0TCEeYKa, €GN OHa
UMeeTcs, onxXHa ObiTb oTKNo4eHa (OFF).

DB102108

OCHOBHble MPUHLMMNbI PadOoTL
3JIEKTPUYECKNX anmnapaTroB
Schneider Electric

3.4. MpaBuna ceneKTUBHOCTA ANs annapaToB
or 1 oo 6300 A

O0wwue npasuia ceNnekKTMBHOCTU (B cucTeme 3neK'rpocHa6)KeHun)

= 3awmra oT neperpysok:

O BbILLECTOALMA 1 HWKECTOSLLMIA annapatbl OCHALLEHbl MarHUTOTEPMUYECKUMU PacLenuTensmi.
TokoBasi cenekTMBHOCTb Mexay Bblkmtouatensmu Merlin Gerin u Telemecanique obecneunBaetcs,
€CNM OTHOLIEHWE YCTABOK 3aLNTI:

- OT neperpy3ok npesbiaer 1,6;

- OT KOPOTKMX 3aMblKaHUii MpeBbILLAeT 2;

O BbILIECTOSLMIA BbIKNKOYATENb OCHALEH 3MEKTPOHHBIM PACLENUTENEM, HUKECTOALLMIA
BbIK/IHOYATENb  MarHUTOTEPMUYECKUM  PaCLENUTENeM.

TokoBasi CenekTMBHOCTb Mexay Bolknoyatensmu Merlin Gerin obecneuvBaeTcs, ecim COOTHOLIEHWE
YCTaBOK 3aLUNTbI:

- ot neperpy3ok (LR) npesbiwaer 1,60 unm 2,5;

- OT KOPOTKWX 3amblkaHuii npesbiwaeT 1,5;

[ BbILLECTOSLUMIA N HUXECTOSLMA annapaTbl OCHALLEHbI 3NEKTPOHHBIMKM pacLienutensmu. Tokosas
CENeKTMBHOCTL Mexay Bolktoyatensmu Merlin Gerin o6ecneuuBaeTcs, €cnv OTHOLLEHME YCTaBOK
3aLLMTBI:

- oT neperpy3ok npesbiwaet 1,2C) un 1,6;

- OT KOPOTKWX 3amblkaHuii npesbiwaeT 1,5.

(*) PacuenuTenb BbilLECTOSLLErO annapara MMEET 3aluTy OT Meperpysok C perynnpyemoit
BbIAEPXKOA BPEMEHM.

= 3awmra OT KOPOTKMX 3aMbIKaHMI:

O BpeMeHHasi CEeNneKTMBHOCTb

BpemeHHas CenekTMBHOCTb Mexay Boikiouatenamu Merlin Gerin oGecneunBaeTcs, ecnm UMeeTcst
BbiiEPXKa BpemeHn At npu cpabatbiBaHuM BblecToswero annapara Di;

O Jloruyeckas CenekTUBHOCTb

9T1a CeneKTUBHOCTL BCErfa MoMHas.

Mpasuna cenextuHocty gns Masterpact NT u NW

m Masterpact NT u NW, tunbl H1 n N1

Ecnn BbiwecToswmin annapar Masterpact moamdukaumm N1 unm H1 ¢ lew = lcu, T0 BpemeHHas
CENEKTVUBHOCTb BCEra 00ECNeuMBaeTCs C NI0OLIM HIKECTOSLLMM annapaTom.

m Masterpact NW, tunel H2 n H3

BpemeHHas cenekTMBHOCTb 06ECNEYMBAETCS 10 3HAYEHWs KPaTKOBPEMEHHO JOMYCTUMOrO ToKa
KOPOTKOrO 3amblkaHus lcw, KA, T.e.:

0 85 kA pns Masterpact NW H2;

0 65 KA pns Masterpact NW H3.

Mpumep.

Ha yposHe 'PLL;

- CeNeKTMBHOCTb Mexay annapatamu D1 m D2 (puc.1) HenonHasi, ob6ecneynBaeTcs ToNbko npu

Tokax K3 mo 85 KA,
- CenekTMBHOCTb Mexay anmapatamu D1 u D2 (puc.2) nonHas.
J(NW40 H2
COOpHbIE LUMHBI 100 kA

NW20 H2 §

D1

CGOpHbIE LWKHbI 100 kA

NW20 H2

D2 D1 \
1=20m
1
Puc. 1
CenekTBHOCTb 06ecrieymnBaeTcs 60 kA
iy Tokax K3 g0 85 kKA
’ \ 5

Puc. 2
[MonHas cenekTMBHOCTb
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MpaBuna cenektuBHocTu mexay Compact NS

= CeneKTUBHOCTb MeXJAy aBTOMAaTUYECKMMM BbIKJIIOYATENsIMU PacnpefesiuTenbHoi cetu
[Ons annapatoB Compact NS aeficTByloT npocTble NpaBuia CENeKTUBHOCTW, KOTOpbie 06YCNOBEHI
NPUMEHEHNEM  HOBbIX TEXHOMOTWA.

= 3awuTa OT neperpysok: TOKOBasi CENEeKTUBHOCTb

Takxe kak u obLiemM cnyyae, TOKOBas CENEKTMBHOCTb Mexay Bblkiouatenamu Compact NS
00€eCneynBaeTcs, ecnu OTHOLUEHME YCTABOK 3alLuThl:

- OT neperpy3ok npesbiwaer 1,2-2,5;

- OT KOPOTKWX 3aMblkaHWil NpesbiluaeT 1,5-2 B 3aBUCUMOCTW OT TUMOB NPUMEHSIEMbIX
pacuenuTenen.

B 3awmTa nNpM ManbiX TOKax KOPOTKOrO 3aMblKaHWUS

O BpemeHHasi ceneKTUBHOCTb

Boiwectoswmin annapatr D1 o nopora «pednekCHOro» OTKIIOYEHUS UMEET HE3HAYUTENbHYI0
3a7epXKy npu cpabatbiBaHUu.

COOTBETCTBEHHO, HMXECTOSILLMIA anmapat C MeHbLUIMM HOMMUHAIbHBIM TOKOM CpabartbiBaeT
3HauMTeNnbHO ObicTpee. OH oTkioyaeT uenb K3 3a Bpems, MeHbluee, YeM BbiEpXka BPEMEHM
BbILIECTOSILLEr0  annapara.

9Ta BpemeHHasi CENeKTMBHOCTb MPUMEHMMA [0 Mopora «PednekCHOro» OTKIIOYEHMS
BLILLIECTOSILLEr0 annapara (MpuMepHo 25 IHom).

CenektmBHoCTb Mexay annapatamu Compact NS oGecneuvBaetcsl, €Civ COOTHOLIEHWUE MEXIy
HOMWUHAbHLIMW TOKaMK BbIKJiOYaTeneil npesbiwaer 2,5.

= 3awmrta npu GONbLIMX TOKaX KOPOTKOrO 3aMbIKaHWS: 3HEpreTMyeckasi CeNieKTUBHOCTb
TexHonoruu, KoTopble MpumeHsitoTcs B annapatax Compact NS, no3BonsitoT ectecTBeHHbIM 06pa3oMm
pacnonoXuTb CTyNeHYaTo WX kpueble aHeprum (1%t): cpabartbiBanus annapata D2 u
HecpabaTbiBaHua annaparta D1.

m MpuHuun

lMpu BO3HMKHOBEHMM DBONBLLOTO TOKa KOPOTKOTO 3aMblkaHUs KOHTakThbl anmapatoB D1 u D2
Pa3MbIKaIOTCs, OrpaH141Basl TOK.

O OHeprus ayrv annapata D2 poctatouHa anst ero cpabarbiBaHus.

O OHeprua nyrv annapata D1 HepocTaTtouHa onsi ero cpabatbiBaHus.

HuxecTosLmiA aBTOMATUYECKUIA BLIKITIOYATENb C MEHBLUMM HOMUHANbHBIM TOKOM MMeeT bonee
addekTrBHoe TokoorpaHuyenne. OH OTKlouaeT Lenb K3 M orpaHnymMBaeT TOK Takum 00pa3om, uTo
3Heprust Gy[eT HefocTaTodHa s OTKIIOYEHMS BbILECTOSILLEro anmnapara.

NS 100 NS 250
100 A 250 A
10000 F=es g
1000 \ 12t
D1 |
\
100
N D2
10 Cpab.
N
t(c) - =| Hecpab. D1
Z |
! ICpaé.:DZ
AR I | |
A | | |
| | |
1 | |
|
01 | |
| | |
| | |
01 | 1 .
s 10 | | |
<100 A cu2 cul
Bpems-TokoBble XapakTepucTvku v KpuBble aHeprum annaparos Compact NS 100 v 250 A.
Takum 06pasom, ang annapatoB Compact NS feiicTBylOT npocTble NpaBuia CeNnekTUBHOCTM:
CENEKTUBHOCTb SIBNSIETCH MOJHOM, €CNM COOTHOLUEHWE MEXZY HOMWHAIbHBIMM TOKamu
BbIKJIOYATENe NpeBLILLAET 2,5.
AHaNOrM4HO MOHSTUSIM TOKOBOW M BPEMEHHOW CENEKTMBHOCTMW, AAHHBIA TN CEeNeKTUBHOCTU
Ha3bIBAETC «3HEPreTUYECKON CeNneKTUBHOCTbIO.
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D1
D2
Ik3/IHom D1
D1 | |
| I
| I
| | 7
I o
I
oA
! ! Uy DI
| I
| | | >
: ts : t's :
| | |
Laen.(Ppy) | | |
| | |
| | I
| | I
" " | |
PednekcHoe ___L___J____'+ ______
OTKII04EHe | | I
| | |
| | |
| ﬂ
| I I
| | |
L >
I ts |
| I
Ik3/IHom D2 ' I
e | /|
VAR
I
i/ I
|
I
] |
| — Un D2
| I
| I
| I
| | -
| I
Raen.(Ppp) | |
| |
I
"PecnexcHoe” :
OTK/IOYEHNE

CenekTUBHOCTb, yewineHHas KackaaHbIM COeANHEHNEM:

onucaxne npuHunna

DB102116

OCHOBHble MPUHLMMNbI PadOoTL
3JIEKTPUYECKNX anmnapaTroB
Schneider Electric

CeneKTMBHOCTb, yCWIEHHas KackapgHbiM coeauHeHnem Compact NS

lpn MCNONb30BaHMN TPAAULIMOHHLIX aBTOMATWUYECKMX BBIKITHOYATENEH NPUHLMN KACKaZHOro
COEAVHEHUS MPejycMaTpUBAeT OTKIIOYEHME BblecToswero annapata D1, ytobbl «nomoub»
HuxecTosileMy annapary D2 oTKiouMTb TOK KOPOTKOTO 3aMblkaHusi. MpenenbHbiii Tok
CENeKTUBHOCTM (IS) Npu 3TOM, Kak MPaBuno, He MPEBbILLAET 3HAYEeHUe MPENENbHON OTKIHYAtoLLEN
cnoco6HOCTH HuxecToswero annapara (lcu D2).

[MpUHLUMN POTO-aKTMBHOrO PasMblkaHmsi, KOTOPbIA ucnonbayetcs B annapatax Compact NS,
MO3BONSIET YBENMYUTL MPEAENbHBIA TOK CEeNeKTUBHOCTM.

m [pun 60nbILOM TOKE KOPOTKOTO 3aMblkaHusi Huxectoswmid annapat Compact NS (D2) cpabatbiBaeT
O4eHb ObICTPO (0kono 1 Mc), T.e. MPOMCXOBUT «pednekcHoe» OTKIIOYEHNE, KOTOPOE CUIbHO
OrpaHnyMBaeT TOK KOPOTKOTO 3aMbIKaHMS.

m Boiwectoswmii annapar Compact NS (D1) nponyckaeT uepe3 cebst Tok K3, kOTOpbIi CuibHO
OrpaHuyeH Bolktoyatenem D2. TOT TOK BbI3bIBAET OTTANIKMBAHWE KOHTakTOB anmapata D1 (kpuas
«OTTanK. KOHT.»). lpu OTTANKMBaHWM KOHTAKTOB BbILECTOSLIErO BbikoyaTens D1 Bo3HukaeT myra,
koTopas ewle 6onblie orpaHuymBaeT Tok K3. Ho paBnenus, KOTopoe BbI3BAaHO FOPEHMEM Oyru, He
[0CTaTo4HO, 4ToObI BbiktouaTens D1 cpabotan «pednekcHo».

Takum 06pasom, BoiwecTosiumid annapar Compact NS (D1) «nomoraer» annapary Compact NS (D2)
oTkounTh ToK K3, He oTkioYasick Npu 3ToM.

lMoaTomy npenenbHblii TOK CENeKTUBHOCTM IS MOXET npeBbilath 3HadeHue lcu D2 (npemenbHyio
OTK/HOYAIOLLYI0 CMOCOOHOCTb HWXKECTOSILLEr0 anmnapara) M JOCTUraTb OTKIHOYAIoLLel CnocoOHOCTU
MpW KackanHOM COEAVHEHUU.

B Takom chny4yae obecneynBaeTcs NOJHas CENEeKTUBHOCTb npu MeHbLIUX 3aTpaTax, TakK
KaK HUXeCTosilyMe annapartbl C MEHbLUEA OTKioYalowweln CnocoOHOCTbIO MMeIoT
MEHbLUYI0 CTOUMMOCTb.

12t D11 _ |
|
1
|
D2 :
| Cpab.
: _ = = =l Hecpa6. D1
| s %- = —‘IOTranK. KOHT.
| | |
) N
| : | | Bbikniodarens D2
] { | |
| | | | |
[ | | |
[ 1 | |
S —
| ~ lew2  Teut
I S~
TokoBast | BpemenHas | OHepreTnyeckas
CENEKTUBHOCTb | CENMEKTUBHOCTb | CEeNeKTUBHOCTb

CeneKTUBHOCTD, YCUEHHAS KACKaAHBIM COEANHEHNEM: KDUBbIE

MpenmMyLiecTBO NONHOW CENeKTMBHOCTU nmpu ucnonb3oBaHuu Compact NS
CenexTuBHOCTb Mexay annapatamu Compact NS obecrneuvnBaetcs, eciu:

] COOTHOLUEHWE YCTaBOK 3awmThl OT neperpy3ok (LR) w 3awmtbl OT kopoTkux 3ambikauuii (CR)
6orblie wnm pasHo 1,5;

] COOTHOLUEHME MeXOy HOMUHANbHbIMK TOKaMM BbiKIiouaTenei 60Mblie MaM paBHO 2,5.

Ha pucyHke nmpencTtaBneHbl TpU BUAA CENEKTUBHOCTY.
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Oco0ble npuMeHeHus

CpaBHeHMs C NpeAoXpaHUTEensiMu

[lpUMeHeHne aBTOMATUYECKUX BBIKIHOYATENEIA:

B N03BONSIET 00ECNEeYUTb CENEKTUBHOCTb UM KAackaaHOE COEAMHEHUE C HUXECTOSILLMMM
aBTOMATUYECKUMM  BBIKNKOYATENSAMM;

® Tabnuubl KAacKaoHOro COEAMHEHWs, OnpefensieMble pesynbTatamMi UCTbITaHWiA, MO3BONSIOT
JO0CTWYb CPABHUMbIX C MPEAOXpaHUTENsIMU Pe3ynbTaToB MO OTKIIOYAlOLWe CnocoBHOCTH;

B aBTOMATMYECKME BBIKIIOYATENM [1S1 3Tl ANEKTPOABUraTenen;

B aBTOMATWUYecKUe BbIKIIOYATENW [/is 3aLUMThI ANEKTPOLBUraTeNeil paccumTaHbl Ha UX HOMUHANbHBINA
TOK, TOTAa Kak MpefoXpaHuUTeNb JOMKEH MMETb 3aBblUEHHLIE MApPaMeTpPbl M0 CPABHEHUIO C
HOMUHAbHBIM  TOKOM  3NEKTPOABMraTens.

Takum obpasom, annapatel Compact NS couetaioT B cebe:
M CBOICTBA NpefoxpaHuTeneit npu Gonblumx Tokax K3;

m 00nee HAZEXHYIO 3alMTy NpU neperpyskax M Manbix Tokax K3;
B WMPOKME YHKLMOHANbHBIE BO3MOXHOCTM, BO3MOXHOCTb NMEPEfayW [aHHbIX.

CenekTUBHOCTb MEXJy aBTOMaTMYECKMMM BbIKNIOYATENSIMHU.
Annapatel Compact NS MoryT Takxe WCronb30BaThCsl [yisl 3alMThl ANEKTPOLBUraTeNs.

] i I
&

CenekTMBHOCTL MeXZy BbIK/o4atesisMu /15 3alnTsl 3NIeKTpoABuratesis

CeogHag Tabnuua
B Tabnuue ykasaHbl YCNOBYS, HEOOXOOMMbIE NS TOro, YTOObl 0OECMEYNTb MOMHYI0 CENEKTUBHOCT.

T™...D Pacnpenenexve T™...D
STR...SE/GE
AnekTpopBuraTenb MA + TennoBoe pene
Marnutotepmuy. pacu. ansian. aguratens | =3 z2
STR...ME z3 z15
STR..2um 3 Pacnpepnenetve ™...D 225 z15
Heperynupyemas ycTaska spemenu LR STR...SE/GE z1,6 z15
AnekTpopuraTenb MA + Tennosoe pene z3 z1,5
Marxutotepmuy. pacy. [1g 9n. Aurarens z3 z15
STR...ME z3 z15
Micrologic 2.0, 5.0,6.01 7.0 Pacnpepenenve T™...D z16 z15
STR...4,51m6 STR...SE/GE, Micrologic Zz1,2 z1,5
perynupyemas yctaska Bpemenn LR, AnekTpopBuraTenb MA + TennoBoe pene z3 z15
CMELLEHHas Ha CTyneHb Marnutotepmmy. pacu. ansian. aguratens | =3 z15
110 OTHOLLIEHYIO K HUXHEA 3alimTe STR...ME, Micrologic 23 z15
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CenektMBHOCTb U KackagHoe
coeamHenue (cornacHo MOCT P 50030.2 -
«pe3epBHas 3aLmTa»)

4.1. Tabnuubl cenekTUBHOCTU

91 Tabnuupl NpuBOAATCA B pasaene «[ononHuTeNnbHas TexHuueckas uHdopmauus». OHu
YKa3blBalOT 00ECNeYmnBaeTCs MM HET CENEeKTMBHOCTb MeX[y aBTOMATWUYECKUMM BbIKIIOYATENSIMM
Merlin Gerin.

YkasaHHble B Tabnuuax JaHHble SBASIOTCA pesyNbTataMi WUCMbITaHWiA WAN CPaBHEHWUS XapaKTepUCTUK
paccmaTpuBaeMblx annaparos.

YcnoBus MCNoJsib30BaHUS
ABTOMaTMYECKME BLIKIIOYATEAM MOTYT ObiTb MCMONL30BAHbI 1S 3AUMTHI OTXOASLMX NMHUIA, a Takxe
IS 3aWmThl  3NeKTpofBUraTeneil.

Yrenue Tabnuy,

3akpalleHHbIe KIeTKU UM knetku ¢ Gyksoi «T» 0GO3HAYAIOT, YTO 0GECcreyMBaeTcs MnosHas
CE/eKTUBHOCTb MEX[y paccMaTpvBagMbiMM annaparami npu YCioBuAX, KOTOPbIE OroBapuBaioTcs B
pasnene «[lonofHUTENbHAs TEXHUYECKas MHGOPMALWSy.

Ecnn Gyksa «T» OTCYTCTBYET, TO BO3MOXHO f1Ba BapuaHTa:

m 06ecneymBaeTCs YacTuyHas CeneKTMBHOCTb (yKasaH MpedenbHblii TOK CeNeKTUBHOCTH);

B CeNeKTUBHOCTb He 00ecreynBaeTca (MycTble KNeTku).

Tabnuubl CeneKTUBHOCTW, YCWUJIEHHOW KackagHbiM coepuHeHuem Compact NS

[ns aBTomatnueckux Bbiknioyateneit Compact NS ucnonb3oaHue npuHUMNG KackaaHoro
COEVMHEHWS NO3BONSIET MOBLICUTb NPEAEN CEenekTMBHOCTW. [pedenbHblii TOK CenekTUBHOCTM Mpu
3TOM MOXET [0CTUraTh 3HAYEHU OTKIIOYAIOWEi CNOCOBHOCTH, «YCUNEHHOW» KACKaAHbIM
COEQMHEHWEM annapaToB. B Takom cnyyae CeNeKTUBHOCTb CTAHOBMTCS MONHOW. Bonee noppo6HO
3T0 OTpaxaeTcs B TabaMUAX, KOTOpble HasbiBaloTCs «CENeKTUBHOCTb, YCUNEHHas KackaHbiM
COEZIMHEHNEM>.

4.2. TaGnuubl KackagHOro coeguHeHus

B pa3spene «[ononHutenbHas TexHuyeckas uHbopmauus» ana ceteit 220/240 B n 400/415 B
npuBoasTCs Tabnuubl KackagHoro coemmHeHusi cormacHo MK 60947-2:

m Mexay Bblknovatensmu Multi 9;

m mexay Bbikniovatensmmu Compact NS, Masterpact n Multi 9 v T.4.

B cnyyae, ecnu annapatbl ucnonibaylotcs B opHodasHoii cetn TN, npumensiotcs Tabnuupl 220/240 B.

Mpumeyanue: TabaMubl KackagHOro COeAMHEHUs faHbl ans cucteM 3asemnedus TT u TN. 9tu
Tabnuubl He MPUMEHUMbI ANsi CeTel C M30MPOBaHHON HelTpanbio IT.

Heckonbko napannenbHo pabGotawowmx TpaHcdopmaTopoB

B atom cnyyae Heob6xoaMMO Monb30BaThCs CrieuvanbHbIMU Tabnuuamm, B KOTOPbIX JiaHbl TUMbl
aBTOMATUYECKMX BbIKJloYaTeneit ais cnyyas 2 wiv 3 napannenbHo pabotatowmx TpaHchopMaTopoB.
911 Tabnuubl COCTaBAEHbI MPU CEAyIoWMX [OMyLLEHNSIX:

m mowHocTb K3 cocrasnser 500 MBA;

M CunoBble TpaHchopmMaTopbl UMetoT cTaHpaptHoe Uk;

m npu pacyete TokoB K3 Ha COOPHbIX LUMHAX HE YYMTBIBIUCH MEPEXOLHBIE COMPOTUBIEHNS
COeAVHEHM (Hanbonee HeGnaronpusATHLIA Chyyaii);

M YCNOBUS NapaNeNbHOro BKIIOYEHUS TPAHCHOPMATOPOB BLIMOMHSIOTCS, T.e. TpaHcdopmMaTopl
MMEIoT:

O ogvHakosoe Uk;

[ OAMHAKOBbIA KO3IGPUUMEHT TpaHCHOpMaLmM.

Tok K3 paetcs npubauxeHHo, T.e. Ans OLEHKW. Ero 3HayeHue MOXeT ObiTb [pYriM B 3aBUCMMOCTU
ot Uk (%). CoOTBETCTBEHHO, 3HAYeHWsi OTK/IOYAIOWLEe CrOCOBHOCTM, «YCWUIEHHOI» MpU KackagHoM
COEAMHEHWM annapatoB, faHbl s Gonblumx 3HaueHuii UK.
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4.3. Mpumepbl cenektuBHocTn B cucteme BH/HH

_________________ o
YpoBeHb A
MpegoxpatuTens Solefuse 43 A ;‘;zﬁ:':zenmenb_ ?8(;(08/;( ‘gi? B @1000 KBA 1000 kBA
Hblid Wyt HH
NW16N1 Micrologic 5.0 | X 1600 A [2) o
Ycraska 1 : BA ’
| 70 kA ’
| L - i
NS1000H | 3 x d’
Ycraska 0 | 1000 A A !
CunoBoit pacnpenenuTenbHbli Egir;peneneume
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_________________ l_'_'_'—' e
YpoeeHb B | ‘\3 o5 KA |
. z |
| 1 1 l
NS400N | \* \* () ; |
)
R Y _A__________\________/__L&é___i
HenpuopurtetHbie
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e v ’ 4// ]
. 50 kA ' 5 ]
R AN A |
T
i X r o] / |
\ 1
NS160N ’ 100 A ,/// 100 A |
! /] |
’ I/I/ d !
. /
NS100N-MA ’ Y |
’ T 37 kBT !
o A _/ / B I I
KoreuHbiii Panpepenvren.
_________________ PaC"p_eﬁ”_T_____ag_________ T
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YpoeeHb B | \ 29 kA | i_ _\3 |
3 : | 1 I |
C60H-D \ \16 A \ | . \ \ .
I i I _ [ R N |
™ O,
N QOcBeLleHue, OTOMMEeHE U T.4. , N ,

A
TennoaHeprocHabxeHue 3aaHus

v
Pacnpenenexue

.VnpomeHHaﬂ cXema T1noBowi 3/1eK TPOYCTAHOBKM, OoTpaxaroLas 6O/BLLMHCTBO CJ/ly4aeB, BCTpeYaroLmxcs Ha npakTuke

Ha pucyHke NpeacTaBneHo NMpUMeHeHWe KoOpAMHAUMM PasNuuHbX 3alUMT B PacripeaenuTesbHoi

cet BH/HH.
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CenektMBHOCTb U KackagHoe
coeamHenue (cornacHo MOCT P 50030.2 -
«pe3epBHas 3aLmTa»)
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CenektusHocts NW16N1/Solefuse, Tok npuseaeH ko BTopuyHOs 06MoTke

Ha yposHe I'PLL, HH

m OGecneyeHue CENEKTMBHOCTM C 3awmTamu cpenHero Hanpsokenus @

OyeHb BaXHO 00ECMeYnTb CENEKTUBHOCTb MEXIY 3alMTaMu CPESHEr0 W HWU3KOTO HAMpsKEHW. 10
CBSI3AHO C TEM, YTO BOCCTAHOBNEHWE MUTAHWS HA CTOPOHE CPESHEr0 HaNpPSXKEHUs MOXET
noTpeboBaTh 3HAYNTENBHO OONbLLE BPEMEHM.

CpaBHeHVe BPEMSsi-TOKOBbIX XapakTEPUCTUK, NPUBELEHHbIX KO BTOpUyHOW 06MoTke HH cunosoro
TpaHcdopmaTopa, NokasbIBAET, YTO CENeKTMBHOCTb Mexay annapatom Masterpact NW 1600 u
npenoxpanutenem Solefuse 43A gBnsertcs:

O nonHoM, ecnu Masterpact cpabatbiBaeT 6e3 BbiLEPXKM BPEMEHM;

O nouTH nosHoMm, ecnu Masterpact NW cpabartbiBaeT ¢ Bbinepxkoit Bpemenu 0,1 ¢, B 3TOM Ciyyae
npenen CenekTMBHOCTM npubnuautensHo paseH 23 kA (Micrologic 5.0 umeeT perynuposky
Bbinepxku Bpemenu ot 0,1 go 0,4 c).

MpumeyaHmne: CenekTMBHOCTb SBNSETCH NOSHON B TOM C/y4ae, €CM HA CTOPOHE BbICLIEr0
HaNPAXeHUs YCTAHOBJIEH BbIK/IOHATEIb.

m CeneKTMBHOCTb B CETM HU3KOTO Hanpsehus @

CornacHo npaeuny Ha cTp. 36, Bbiknoyatens Masterpact NW16 N1 ¢ Bbinepxkoii Bpemetmn 0,1 ¢
VIMEET MOJHYI0 CENEKTUBHOCTb CO BCEMW HWXECTOSLMMM annapatamu, eciu:

I HA HWKECTOSLLMX annapaTax YCTaHOBNEHA MeHbLIAs BblAEpXka BpemeHu. B paccmarpusaemom
NpUMepPe OHU He [OMXHbl MMETb BbIAEPXKM BPEMEHW, TaK Kak BblluecToswwmii annapar Masterpact
NW vmMeeT MUHMManbHYKO Bbiiepxky Bpemenmn 0,1 c;

O Ecnm COOTHOLIEHWE HOMMHAMbHBIX TOKOB > 1,5.

Takum oBpasom, Mexay annapatami Masterpact NW16 N1 n NS1000 obecneunBaetcs nosHas
CeneKTMBHOCTb.

KackapHoe coeauHeHue
Mexny Bbiknioyatenamu NW16 N1 n NS1000 kackapHoe coevHeHwe He peanuayetcs.
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Schneider Electric npepocTaenser nporpamMmHoe obecnedyenne Ecodial mns BbiGopa aBTOMATMYECKMX
Bblk/toyateneii. OHO MO3BONSET TOYHO ONPEnEenUTb HEOOXOAUMbIA TUM annapatoB B 3aBUCUMOCTY
OT MPUMEHEHNS, a Takxe ONTUMU3MPOBATb MX CTOMMOCTb (MCMONb30BATL annaparbl C MeHblUei
OTK/IIOYAIOLLE  CrOCOBHOCTBIO).

Ha ypoBHe cunoBoro pacnpeaenutensHoro wura @

Mcnonb3oBatne npuHumna «CenekTUBHOCTb, YCUNEHHAs KACKafHbIM COELMHEHWEM» MO3BONISET:
M 1CnoNb30BaTh Ha OTXOASLLEN IMHWM aBTOMATMYECKMiA Bbikioyatenb Compact NS tuna N. 310
BO3MOXHO 61aroaps YBENMYEHMIO ero OTKIIoYaloLLell CNOCOBHOCTM 3a CYET KackafHoro
coeavHeHus ¢ Bolwectoswym annapatom NS1000H;

m o6ecneynTb MOJHYIO CENEKTUBHOCTb, T.e. Bnaroaps MPUHLMNY «CENeKTUBHOCTb, YCUNEHHas
KackafHbIM COefVHEHVeM», NMpefen CenekTMBHOCTM paBeH OTKIIoyaloLeii cnocobHOCTM
BbILLECTOSILLEr0  annapara.

Astomatmyeckuii Bbikitoyatenb NST00N (puc. Ha cTp. 41) 3awmiwaet HENpPUOpUTETHLIE NMHUM.
Mexny astomatuueckum BoikitoyateneM NS400N u BoiwecToswmm NS1000 obecneumBaetcs nonHas
CeNeKTUBHOCTb, 3T0 Heobxoammo, Tak kak annapat NS400N 3awmwiaeT NpuopUTETHbIE NMHWW.

Ha ypoBHe NpoMeXyTo4HOro pacnpegenutenbHoro wura O

Huxe aBTomatnyeckoro Boikitoyatens NS400N koopamHaums ¢ annapatom NS160N ocywecTensieTcs
Takxe Onarogaps npuHumMny «CenekTMBHOCTb, YCWUNEHHas KackafHbIM COEAMHEHMEM», T.e.
YBENNYNBAETCAH:

m oTKMoYarolwas cnocobHocTb annapata NS160N (mo 50 kA);

M npefen CeNnekTMBHOCTU (B JaHHOM cnyyae A0 50 KA).

Takum 00pa3oM, 00EecreynBaeTcs MosHasa CENeKTUBHOCTD.

Mpumeyanune: npuMeHsemas B aHHOM Ciyyae koopavHaums mexay annapatamu Compact NS
onucaHa Ha crp. 38.

ABTOMaTMYECKMIA BbiKNIOYaTeNb [JiIS 3alUTbi INEKTPOABUraTENs

KoopauHauus c BbiwecTosiMMM annaparamu

MowwHocTb anektpogsuratens coctaenseT 45 kBT npu 400 B. Mostomy ans ero sawmtbl
ucnonb3yetcs aBTomatnyeckuii Boikoyatens NST00N MA. [ins 310l oTXoAswen NMHUN
NPUMEHSIETCS TOT X€ MPUHLMN KOOPAMHAUMW Mexay annapatamu Compact NS, T.e yBennumBaetcs:
B oTKovaoLas cnocobHocTe anmapara NST100N MA;

B npefen CENnekTMBHOCTU (L0 3HAyeHMs OTKIovatoweid cnocobHocTv annapata NS100N MA npu
KackaHoM coeavHeHuu, T.e. 80 50 kA).

Mpumeyanmne: 3awmra Takke MOXeT ObiTb BbINONHEHA npefoxpaHutensmu tuna aM, kotopsle
AHAJIONNYHbl  CTAHAAPTHLIM  MPEeA0XPaHUTENM.

KoopavHaums npu 3awute anekTpoasurartens
TokoorpaHudeHne asTomatyeckoro Boikitoyatens NS100N no3gonseT 06ecrneynTb KOOpAMHALMIO
no Tuny 2 C TENNOBbLIMW pene W KoHTakTopamu Telemecanique.

MpumeyaHnue: uCnonb3o0BaHWe NpeaoXpaHUTENeldl AN 3almTbl anekTpoasurateneit Tpebyet
Gonee BbICOKMX MapaMETPOB W XapaKTEePUCTUK MCMONb3yemMoro 000pyaoBaHMs, 4ToObl 006ecneynTh
KOOpAMHAUMIO No TUny 2.

YpoBeHb KOHEYHOro pacnpenenuTensHoro wura @

HecmoTpst Ha ypoBeHb Toka K3 (Ik3) Ha 3ToM ypoBHe, koopauHaums annapatoB Compact NS u Multi 9
no3sonsieT 00ecneynTb MONHYI0 CENEKTUBHOCTb MPW 3HAYUTENbHON 3KOHOMMM 33 CYeT
ucnonb3oBaHus annapatoB Multi 9 ¢ MeHblueil OTK/IOYaIOLLE CNOCOBHOCTbIO: B AAHHOM MpUMEpe
moaudumkaums C60H-D, mnm C60H-MA.

Takum 06pa3oM, B paccMaTpvBaeMoM NpuMepe obecreynBaeTcs MosHasi CENeKTUBHOCTb MexXay:
M CTOpOHamMW cpepHero Hanpsxenust (CH) u Huskoro HanpsxeHus (HH);
M BCEMM NSTbIO YPOBHSIMM 3NIEKTPOCHAOXEHUS HU3Koro Hanpskexusi (HH).
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LLEHTP NOAAEPXKN

Schneider Electric B ctpaHax CHI

Benapycb

MuHck

220004, np-T Mobeauteneit, 5, odpuc 502
Ten.: (37517) 203 75 50

dake: (37517) 203 97 61

KasaxcTaH

Anmarbi

480091, yn. Kasbibek 6u, 139,

yron yn. LWarabyrauHosa

Ten.: (3272) 50 93 88, 50 27 09,
50 21 29, 50 20 46

®dakc: (3272) 50 63 70

Poccus

BopoHex

394000, yn. CrenaHa PasuHa, 38
Ten.: (4732) 39 06 00
Ten./dakc: (4732) 39 06 01

ExaTtepuHOypr

620219, yn. Mepsomaiickas, 104
Odumesl 311, 313

Ten.: (343) 217 63 37, 217 63 38
daxc: (343) 349 40 27

WUpkyTck
664047, yn. Cosetckas, 3 b, oduc 312
Ten./dakc: (3952) 29 00 07

Kasanb

420007, yn. YepHbiwwesckoro, 43/2, opuc 207
Ten.: (843) 292 24 45, 292 22 69

Gakc: (843) 292 90 40

Kanununrpap,

236040, I'Bapaeitckuii np., 15
Ten.: (4012) 53 59 53

®dakc: (4012) 57 60 79

KpacHopap
350020, yn. KommyHapos, 268, odpuckl 316, 314
Ten./daxkc: (861) 210 06 38, 210 06 02

Mocksa

129281, yn. Ennceiickas, 37
Ten.: (495) 797 40 00

®daxc: (495) 797 40 02

Hwxunia Hosropop,

603000, nep. XonoaHwlii, 10 A, odpuc 1.5
Ten.: (8312) 78 97 25

Ten./dakc: (8312) 78 97 26

HoBocubupck
630005, KpacHbiit np-T, 86, odpuc 501
Ten.: (383) 358 54 21, 227 62 54

CankT-lMetepOypr

198103, yn. Lmonkosckoro, 9, kopnyc 2 A
Ten.: (812) 320 64 64

daxkc: (812) 320 64 63

Yoa

450064, yn. Mupa, 14, oducsl 518, 520
Ten.: (3472) 79 98 29

dakc: (3472) 79 98 30

XabGapoBck

680011, yn. Metanauctos, 10, opuc 4
Ten.: (4212) 78 33 37

daxkc: (4212) 78 33 38

TypkmeHucTtan

Awra6ar

744030, yn. HeittpanbHbiii TypkmeHUCTaH, 28
Odwmce 326, 327

Ten.: (99312) 39 00 38

daxkc: (99312) 39 34 65

Ykpauna
[AHenponeTpoBCcK

49000, yn. Tnunkn, 17, 4 atax
Ten.: (380567) 90 08 88
®dakc: (380567) 90 09 99

[oHeuk
83023, yn. JlabyteHko, 8
Ten./dakc: (38062) 345 10 85, 345 10 86,

34510 92
Kues
04070, yn. HabepexHo-Kpetatuikas, 10 A
Kopnyc b

Ten.: (38044) 490 62 10
dakc: (38044) 490 62 11

JlbBOB
79000, yn. Mpabosckoro, 11, k. 1, opuc 304
Ten./dakc: (380322) 97 46 14

Hukonaer

54030, yn. Hukonbckasi, 25

BusHec-LeHTp «AnekcaHLpoBCKuii», opuc 5
Ten.: (380512) 46 85 98

dakc: (380512) 46 85 72

Opecca

65079, yn. Kynukoeo none, 1, opuc 213
Ten.: (38048) 724 24 10

dakc: (38048) 222 10 88

Cumdepononb
95013, yn. CeBactononbckas, 43/2, odpuc 11

KJIMEHTOB Ten./dakc: (383) 227 62 53 Ten./dakc: (380652) 44 38 26

Ten.: 8 (800) 200 64 46 (MHOrokaHanbHblit)
(495) 797 32 32

ake: (495) 797 40 02

ru.csc@ru.schneider-electric.com

www.schneider-electric.ru

Camapa
443096, yn. KommyHucTtuyeckas, 27
Ten./dakc: (846) 266 50 08, 266 41 41, 266 41 11

XapbkoB
61070, yn. Ak. Mpockypel, 1, opuc 317
Ten./dake: (380577) 19 07 49

www.schneider-electric.ru
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