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Komnanus Schneider Electric npucmynuna x soinycxy <Texnuueckou
xoanexyuu Schneider Electric» na pycckom sisvixe.

Texnuuecxas xoanexuyus npedcmagisem co6oll cepuio OmMoesbHbLX
BLINYCKOB Ol CNEUUANUCTNO8, KOmopbie Xomeau 6vl noiyuums 6onee
noopobHY0 mexnuueckyo unpopmaruio o npodyxuuu Schneider Electric u
ee npumenenuu, 6 00NOIHEHUe K MOMY, YUMo COOePICUMCSL 8 KAMAL02AX.

B Texnuneckoii konnexuuu 6yoym nyOiuxo8amvcs Mamepuaivl, Komopble
NO360JLAM AYUWE NOHAMb MEXHUUECKUE U IKOHOMUUECKUE NPOOLEMbL U
AGLEHUSL, BOIHUKAIOUUE NPU UCNOLDI0BANUU INEKMPO0OOPYIosanus u
cpedcme asmomamusauuu Schneider Electric.

Texnuuecxkas KoanEKYUA NPEOHASHAUEHA 0N UHICEHEPOB U CREUUANUCTIOB,

PABOMAIOUWUX 6 SNEKMPOMEXHUUCCKOU NPOMBIULCHHOCTU U 6 NPOCKTNHBIX
OP2AHUBAUUSX, 3AHUMATOULUXCS PAZPAOOTNKOLL, MOHMANCOM U IKCHAYAMAUUET
NEKMPOYCMAHOBOK, PACHPEOCTUMENLHBIX INCKMPUUCCKUX Cemell, cpedcme
U cucmem agmomMamu3auuiu.

Texnuuecxasn xoanexuyus 6ydem maxdice noje3na cmyoenmam u
npenodasamensm BY30e. B ueti onu naidym céedeniis 0 HOBbIX MeXHON0LUSIX
U COBPEMEHHDIX MEHOCHUUSIX 8 MUpe Inexmpuuecmea u Aemomamuxu.

B xaxcoom evinycrxe Texuuuweckou xoanexuyuu 6ydem yziybrenno
PACCMAMPUBAMBCIL KOHKPEMHAS MeMA U3 00LACMU JNEKMPULECKUX cemell,
penelunol 3auumol U YnpasieHus, NPOMblUIEeHH020 KOHMPOLL U
ABMOMAMUAUUYU MEXHOTO02ULECKUX NPOUECCO8.

Banepuii Casxcenros,
Texnuueckuii oupexmop

3A0 <Ilneiidep Irexmpux»,
Kanouoam mexnuueckux nayx
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CokpalueHmsa U yCnoBHbIe
0003Ha4YeHus

Y3K3: YCTPOMCTBO 3aLMThl OT KOPOTKWUX 3aMbIKaHUIA

M3K: MexgayHapoaHas anekTpoTexHMYeckas KOMUCCUs

TT: TpaHcdopmatop Toka

TPLLY HH: [naBHbIii pacnpefenuTenbHbIi WUT HUSKOrO HanpsaxeHus
KwWn: KomnnekTHbIiA WwKMHONPOBOL,

CH: CpenHee Hanpsxenue (1 - 35 kB)

1k3: TOK KOPOTKOro 3aMblkaHus

Ik3(D1): ToK KOpOTKOrO 3amblKaHWs B TOYKE YCTAHOBKW BblkNio4aTens D1
Uk: HanpsixeHue KOpOTKOrO 3aMblkaHUS

leu(*): HoMmuHanbHas npenenbHas Hanbonbluas oTK/YatoLLas

cnocobHocTb (cormacto MOCT P 50030.2)

lcuD1(*): HomuHanbHas npefenbHas HanbonbLuas OTKoYaoLLas
cnoco6HoCTb BhikoYaTens D1

( *) OcHosHble SNIEKTPUYECKME XaPAKTEPUCTUKN aBTOMATUHECKUX BLIKMOHATENEN MPUBOAATCA Ha CTP. 8.
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Kopotko

BecnepeboitHocTb 1 6830MacHOCTb ABASKOTCS
Hanbonee BaXHbIMI TPEOOBAHMSIMU, KOTOPLIE
NPELbABASIOTCS K CUCTEME ANEKTPOCHABXEHMS.
KoopauHawws 3alumT no3BonsieT yaoBNeTBOPSTh
3TUM TPeBOBaHUSIM MPY ONMTUMASTBHBIX
3aTparax.

OcHoBHble TPeOOBaHMS K cucTeMe
3/1eKTPOCHAOXEeHHS

SneKTpoycTaHOBKM HU3KOro HANPSIXXEHUS AOSKHBI UMETb HAREXHYIO
3aLnNTy OT CReayIoLMX TUIOB NOBPEXAEHWI:

W neperpyska;

B KOpOTKOe 3aMbiKaHue;

B r1oBpexaeHne U3onaunm.

1.1. Be3onacHocTb U 6ecnepe6oitHOCTb
3N1eKTPOCHabXeHus

Mpy NPUMEHEHUM 3aLMT OT BbILIEYKA3AHHBIX MOBPEXAEHUA HEOGXOAMMO Y4WTbIBATh:
W HopmaTuBHYIO 6a3y M npaBuna 6e30MacHoCTM NepcoHana;
B TEXHWYECKMe 1 3KOHOMUYECKMe TpeBOoBaHMS.

Wcnonbayemoe 060pyaoOBaHWe /IS 3aWMTbI JOMKHO:

® ObiTb CTOWKUM K TOKaM MOBPEXAEHMS,

YCTPaHATb MX C ONTUMANbHBIMK 3aTpaTami MO OTHOLIEHMIO K TPEGYEMbIM TEXHUYECKUM
XapaKTepucTUKam;

B OrpaHuumMBaTh OTPULATENLHOE BO3AEHCTBME TOKOB MOBPEXAEHMS HA 3NIEKTPOYCTAHOBKY, a Takke
obecneynBatb HapexHoe (6ecrniepeboitHoe) anekTpocHabXeHue.

BbilweykasaHHble TPeOGOBaHWUA 0GECTEYMBAIOTCS NPU KOOPAMHALMM PAbOYMX XapaKTepUCTUK
3alMT, 3T0 HEOBX0AMMO ANs:

m oOecneyeHus 6e30MacHOCTU M YBEMYEHUS CPOKa CyXObl 3NEKTPOYCTAHOBKM MyTeM
OrpaHNyeHNs TEMOBbIX U ANEKTPOAMHAMUYECKUX BO3AEHCTBIN;

m obecneyeHns GecnepeGOMHOCTU 3N1EKTPOCHAOXEHUS 33 CYET OTKIIOYEHMS! TONbKO
MOBPEXAEHHOrO Y4acTka, T.e. CpabaTbiBaeT TONbKO aBTOMATWUYECKMA BLIKIHOYATENb, KOTOPbIMA
HENOCPEACTBEHHO 3AlUMILAET MOBPEXAEHHbIA Y4acToK.

CylLeCTBYIOT crepyiolmMe BUAbl U Cnocobbl KOOPAMHALMW MEXIY BbIKIIOYATENSIMA:
H KackapHoe coepuHeHue (cornacHo IOCT P 50030.2 - «pe3epBHas 3awmra»);
B CeneKTMBHOCTb.

Ecnu B cetn umelotcsi cpeacTsa avddepeHumManbHoii 3alumTbl, HeobxoaMmo Takxe obecneyuBaTb
CENeKTUBHOCTb A dEpeHUManbHbIX 3aLnT.
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OcHoBHble TpeOOBaHMA K cucteme
3/1eKTPOCHaOXeHns

1.2. CtpykTypa cUCTEMbI 3JIEKTPOCHAGKEHUS
HU3KOro HanpsxeHus

g ——————————————— =
“ YpoBeHb A
InasHbIii pacrpe- 20 kB/400 B 1000 kBA 1000 kBA
NENUTENbHbIA WKT 1000 kBA
HU3KOrO HANpPSXeHus!
’___ 1600A T T
! 23 KA !
| # 22 |
{ 1000 A % |
~—
Liex 1
PacnpenenurenbHbii wut
YpoeeHb b | \ 2 y |
|___ ‘L'o!\__________\________Am‘_\___i
TpOMEeXyTO4HbIN Henpuopurer-
pacnpenenuTenthbii | - MpuopuTteTHble Hble OTX0As-
i oTX0ASILME NIMHUN LMe NMHUM
T Sy
\ S |
i 100 A // 160 A |
| f 75 kBT |
_______//_____J
LLuT KOHEYHOro LLuT KOHEYHOro
pacnpeneneHus pacnpefeneHms
________________ l____“g____ (I 3_ ]
VpOBeHb B ‘ ; KA | i i
\ 16A \ | | \ \
I U R R IR .
O, (W)
N\ / N /
v v
OcselleHne, OTONNEHUe 1 1.1, Koxeunoe pacnpepenexue
YnpoterHas cxema TUoBOi 3NIEKTPOYCTAHOBKM, OTPaXaloLLas OOMbLIMHCTBO C/Ty4aeB, BCTPEYAIOLUMXCS Ha NIPAKTHKE.
YPOBHM CUCTEMBI 3NIEKTPOCHA0XEHUS HU3KOTO HaNPSXKeHUs
Kaxaplii 13 Tpex ypoBHEN CUCTEMLI 3NEKTPOCHAOXEHMS NpenbsBAsSeT CBOM TPeOoBaHMs K
6esonacHocTn u becnepeboinHOCTM.
4 Schneider Electric Bbinyck Ne 23



1.3. OcHOBHbIe PYHKLMM U NPUHLMN AeACTBUS
YCTPOUCTB 3aLLUTbI

Kopotko

1 @OyHKUMKM 1 Ha3HAYEeHME aBTOMATUYECKMNX BbIKNIOYaTeNeid.
3TV KOMMYTALMOHHbIE annapatkl CrocoOHbI BKAKYATh W OTKNIOYAThL Lienb npu Nioboii BennumHe
TOKa, T.e. BMIOTb 10 CBOEN OTKIIOYAIOLLEi CNOCOOHOCTM.

P
YcTpoiicTBa 3awwuThl U MX KOOPAVHALUS
LOJDKHbI YYNTLIBaTb 0COOEHHOCTH

3J1eKTpoy0TaHOBKM. OCHOBHbIE BbINOJHSEMbIE d)yHKLl,I/IVII

m Ha yposre 'PLL HH Hanbonee BaxHoe B BKTIOYEHNe LieNK;

TpeboeaHme — 310 HecnepedoiiHoe m o0ecrneyeHne NpoXoX/JEeHNs TOKa;
3neKTpocHabXeHne M pa3MbIKaHUe Lenu U OTKIIOYEHUE TOKa;

B Ha ypoBHe NPOMEXYTOUHbIX B GYHKUMS pasbeavHeHus.

paCnpeﬂeﬂMTeﬂbelX LLIMTOB BAXHO Bbl60p ABTOMATWUYECKUX BbIKNOYaTENei onpependerca:

B TpeGOBaHUSMU U OCOBEHHOCTSIMU 3NIEKTPOYCTAHOBKM;
m TpeboBaHuamMu no obecneveHnto GecnepeboitHoro U 6e30MacHoro ANeKTPOCHAOXeHUS;
W ONTMMM3aLMeil 3aTpar.

OrpaHnM41BaTh TernioBbie N
3N1eKTPOLMHAMMYECKME BO3AENCTBUS HA

ANEKTPOYCTAHOBKY

m Ha ypoBHe KOHEYHOro pacnpeaeneHms YpogeHb A: TPLL HH

HaM60neg BaXHOE Tpeb0BaHue — 310 NaBHblii pacnpenenuTeNbHblil WHMT — 3T0 Haubonee BaXHasi YaCTb CETU HWU3KOrO HanpsXeHus.
kaneKTpo ©30MacHOCTb ) HapexHocTb (6ecnepeboiiHoCTb) 3NeKTpoCHabXeHUs SBNSETC OCHOBHLIM TPEOOBaHMEM Ha 3TOM

YpOBHe.

m Toku K3 Ha 3TOM ypOBHE [OCTWralT BbICOKUX 3HAYEHWN:

0 u3-3a 6NM30CTU K UCTOYHUKY MUTAHWS;

O U3-3a TOr0, YTO CEYEHWE MPOBOAHUKOB (COOPHBIX LUMH, KabenbHbIX NWHWIA) [OCTATOYHO BENUKO U
paccy1TaHo Ha MpoTekaHue BONbLINX TOKOB.

310 YPOBEHb, rae NMpPUMEHSAIOTCA aBTOMAaTU4YeCKue BblKalOYaTenu Ha GonbluMe TOKH.

W O34 aBTOMAaTMYECKMe BbIKIIOYATENM MpeaHasHaueHbl o
pacnpefenedns GonbLUNX TOKOB:

O 06blyHO ycTaHaenmBaioTcs B IPLL, HH B kauecTBe BBOAHbIX
annapaToB, a Takxe MOryT ObiTb MpeAHA3HAYeHbl A1 3aALLUUTHI
MOLUHBIX OTXOASLMX NMHUIA (PraepoB);

I NpY KOPOTKUX 3aMblKaHWsIX HEKOTOPOE BPEMSI OHW [OMXHbI
0CTaBaTbCs BO BK/IOYEHHOM COCTOSIHWM, YTOObI
HWUXEPACTONOXEHHbIE BLIKIIIOYATENM CMOMIM YCTPAHUTb
nospexaeHue. Moatomy, kak npasuno, annapatbl Ha MPLL
CpabaTblBalOT C BbAEPXKON BPEMEHM.

Yewnns ot npoTexkaembix TOKOB

CTOiAKOCTb aBTOMATMYECKUX BBIKIIOYATENEN K TEMIOBbIM M 3NEKTPOAMHAMUYECKUM BO3AEACTBUSM
OMNpefensieTcss KPaTKOBPEMEHHO [ONMYCTUMbLIM CKBO3HBIM TOKOM KOPOTKOrO 3amblkaHus lcw
(cornacHo TOCT P 50030.2 «HOMMHaIbHBIM KPAaTKOBPEMEHHO BbIAEPXMBAEMbIM TOKOM»), COTACHO
FOCT P 50030.1 «HOMMHANbHbIM KPAaTKOBPEMEHHO [OMYCTUMbIM TOKOM>».

KOHCTpYKTMBHO 3neKTpouHamMuyeckas CToiKoCTb 0becneynBaeTcs Gnaropaps CO3naHMIO ycunus ot
npoTekaeMoro Toka K3, KOTOpoe yAepXWBAEeT MOABWXHbIA KOHTAKT (MPUXMMAET ero K
HEMoJBUXHOMY KOHTaKTy, CM. pMUC.).

OCHOBHble XapaKTepPUCTUKU aBTOMAaTMYeCKUX BbiKJloyaTeneil Ha Gonbluime TOKM:

W NpYMEHeHWe Ha MPOMBILNIEHHbIX M FPaXOaHCKUX 0ObekTax cornacHo MIK 60947-2;

B 6ofnblune 3HaueHns OTKMKYaloweid cnocobHocTm Icu: ot 40 no 150 KA;

M HOMUHaNbHBIA TOK: [0 6300 A;

W BblKioyatenn kareropuu b:

O GonbluMe 3HAYEHUs! KPATKOBPEMEHHO AOMYCTUMOTO CKBO3HOrO TOKA KOPOTKOro 3amblkaHus lcw:
ot 40 po 150 KA B Teyenue 1 c;

[ BbICOKAsH 3MEKTPOAMHAMMYECKAs CTOIKOCTb;

B BbIK/IOYaTENM MOrYT ObiTb OCHALLEHbI MOTOPHBIM MPUBOAOM NSl AWUCTAHLUMOHHOMO YNpaBneHus,
4TO N0O3BONSIET peann3oBaTb ABP.

W HajexHoe M GecniepeboitHoe anekTpocHabxeHue 0BecreynBaeTCsl 3a CHET MOJHOW CENeKTUBHOCTM:
OJ C BblLIEPACTONOXEHHbIMY 3aLMTAMKU CUNOBbIX TPAHCHOPMATOPOB, HanpUMep, npenoxpaHuTenamn (*);
O C HUXEPaCrnoOXEeHHLIMU annapatamu 3alMThl OTXOASLUNX JIMHMIA (MCNONb3YETCs, Kak Nnpasuio,
BPEMEHHAs CENEKTUBHOCTD).

(*) Cneayer oTMeTUTS, 4TO HanbosEE BaXHO 00ECTIEYMTb MONHYI0 CENEKTUBHOCTL MEXAY YCTPOVCTBamu 3aluuTsl 6, 10,
20 kB 1 0,4 KB, Tax Kak BOCCTAHOBAIGHNE MATAHNS] Ha CTOPOHE BHICLLIErO HANDAXEHNS TPEOYET SHAYUTEbHO BOMbLIMX
yewnmii v 3atpar.
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OcHoBHble TpeOOBaHMA K cucteme
3/1eKTPOCHaOXeHns

YpoBeHb B: npomeXxyTouHbie pacnpeaenuTesNbHbIe LUTbI

OCOBEHHOCTM 3TOr0 YPOBHSI 3NEKTPOCHAOXEHMS:

B pacrpefeneHue aNeKTPOSHEPruM OCYLLECTBASETCS N0 KabesbHbIM IMHUAM M LIMHONPOBOAAM;
B yNANeHHOCTb OT UCTOYHMKOB MUTaHMS HeOOsbLuas, NoaTomy Tokv K3 MoryT jocTurath 3HauyeHuit
0o 100 KA;

M Ha 3TOM YPOBHE TaKXe 04YeHb BaXHO obecneuntb HGecnepeboitHoe 3nexTpocHabxeHue.

Takum 06pa3oM, aBTOMATMYECKME BLIKIIOHATENM HA YPOBHE B MOMKHLI OrpaHWymMBaTh TEMIOBbIE W
3NeKTPOAMHAMUYECKME BO3AENCTBUA W ObiTb MONHOCTBIO CKOOPAVHWUPOBAHHBLIMU C
BbILLIEPACMONOXEHHbIMU M HUXEPACNONOXEHHbIMU YCTPONCTBAMM 3aLLUTI.

9T0 ypoBeHb, rae NPUMEHSIOTCS aBTOMaTUYecKue BbIKIOYaTenu B IMTOM Kopnyce.
ABTOMATUYECKME BLIKIIOYATENM B IUTOM KOPNYCE, Kak MPaBuno, SBASIIOTCS ObICTPOAEACTBYIOLMMM.
OCHOBHasi 3aa4a — 3TO CHWUXEHWE TEMOBbIX U 3NEKTPOAUHAMMYECKMX BO3AENCTBUI HA NPOBOAHMKM
(kabenbHble NMHMKM, COOPHbIE WKHBI), @ Takxe Ha noTpeduteneit. 1O AOCTUraeTCs 3a CHET TOKO-
OrpaHuUyeHuns, T.e. NyTEM OTTAIKMBAHUS KOHTAKTOB (MOABMXHOW YaCTM KOHTAKTa OT HENOABWXHOIA),
YTO MO3BONSIET OTKNMIOYATh TOK K3 paHblue, Yem OH [OCTUrHET CBOEr0 OXMZAEMOrO YCTaHOBMB-

Leroca 3Ha4eHus.

Fm BoamoxHbl - crepyiowme
KOHCTPYKTMBHbIE  UCTIONHEHNS::
M C OfIHAPHBLIM KOHTYPOM
OTTaNKMBaAHUS («OfMHApHas

netns»);

| M C /JIBOVHBIM KOHTYPOM
OTTaNKMBaAHUS («[ABOIHAS
netns»);

] M YCTPOIACTBO C MarHUTHbIM

CepaeYHUKOM, KOTOpOe
TONKAET WU THHET
[puMep OTTaNKNBAHNS KOHTAKTOB NOABUXHbIIA KOHTAKT.

AddeKT OTTANKMBAHMS KOHTAKTOB MOXET ObiTb YCUNEH MPUMEHEHWEM MarHWUTHOM Lienu:

M NpOMNopLMOHaNbHO KBAapaTy npoTekaeMoro Toka (ucmonbayetcst U-oBpasHas ¢popma KOHTakTa);
M NpONOPLMOHANbHO NPOU3BOAHOM MO TOKY, T.€. KPYTU3HE HapacTaHus Toka (di/dt), yto ocobeHHo
addekTMBHO npu BoMblUMX 3HaueHUsIX Toka (mpu Tokax K3).

OCHOBHble XapaKTepUCTUKM aBTOMAaTMYeCKUX BblK/lOYaTeneil B NUTOM Kopnyce:
M NpUMeHeHWe Ha MPOMBILNEHHBIX U TPaXaaHCKUX obbektax cormacHo MIK 60947-2;

m Gonblume 3HAYeHUs OTKNoYaroLei cnocobHocTy lcu: ot 36 mo 150 KA,

M HOMWHanbHbIA Tok: g0 1600 A;

m kateropusi b (aHrn. «B»): kak npaBuno, aT0 aBTOMATMYECKWE BbIKIIOYATENM C BONbLLMM
HOMWHAMbHBIM TOKOM (> 630 A);

W kaTeropus A: Kak mpaswnio, 3T0 aBTOMATUYECKWE BBIKNIOYATENN C HOMUHANBHBIM ToKoM < 630 A;
B OLICTPOE BK/KOYEHWE W OTKIIOYEHUE Lienu;

m Tpu nonoxexus pykositku annapata: ON, OFF, Trip (Bkn., OTK1., aBapuitHOe OTKNIOYEHME).
m GecrnepeboiiHoe anekTpocHabxeHue 0OECMEYMBAETCS 33 CHET CENEKTMBHOCTM annaparos:
] YaCTWYHOIA (MPUMEHSETCS B C/ly4ae NUTAHWUS HENPUOPMUTETHBIX OTXOASLLMX JUHMNA);

O MONHOM (MPUMEHSIETC B Cly4ae MUTAHMS OTBETCTBEHHbIX MoTpebuTenen).
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YpoBeHb B: kOHe4YHoe pacnpepenexnme

Ha atom YPOBHE aBTOMATU4ECKME BbIKNOHYATENN 3aIULLAIOT HENOCPEeACTBEHHO KOHEYHOro
ﬂOTpeﬁVITeﬂﬂ. Takum OﬁpaSOM, [0/XHA 6biTh 0OEcneyeHa CenekTUBHOCTb C BbILLECTOALLMMU
3alnTamu.

,U,HFI 3TOr0 YpOBHA XapakTepHbl Masible 3Ha4€HUA TOKOB KOPOTKOr0 3amblkaHUS.

10 YPOBEHb, rae NpUMEHsIoTCA MOAYJ/IbHble aBTOMaTU4YeCkue BbIKJlOYaTeNun.

9TV BLIKIOYATENM NPELHA3HAYEHb! A9 3alWmThl Lieneit
KOHEYHOr0 pacrnpefienequs, rae HeobxomuMo OrpaHuyMBaTh
TENOBbIE U 3NEKTPOAMHAMMYECKME BO3LENCTBUS KaK Ha
NPOBOAHMKM (Kabenu, yCTPoiicTBa NPUCOEAMHEHNS), TaK M Ha
notpebutenei.
MopynbHble aBTOMAaTMYECKME BbIKIOYATENU NO3BONSHOT
- YOOBNETBOPUTL  BbILIENEPEUNUCTEHHBIM  TPEBOBAHUAM.
=§, TokoorpaHnyeHne MOLYNbHbIX ABTOMATUYECKMX BbIKNIOYATENENH
v YaCTU4YHO 33BUCUT OT 3NEKTPOMArHUTHOTO 3NEMEHTa
— (ncnonHuTenbHOro MexaHuama). Mocne 0CBOOOXAEHMS OH
BO3[E/CTBYET (YAapsieT) N0 MOABUXHOMY KOHTaKTy, COO0OLLas
== nocnesHeMy U3HAYaNbHO BLICOKYIO CKOPOCTb. TakumM 06pasom,
<( HanpsXeHUe Lyru HAYMHAEeT Pa3BMBATLCA PAHO M O4YeHb ObICTPO.
ABTOMaTWYECKWE BLIKNIOYATENN C MEHBLIMM HOMWHANbHLIM TOKOM
il MMeIoT 6onbluee COMPOTMBEHWE MNOMIOCA, KOTOPOe

f

AVAN
WA\

[ONONHUTENBHO  CMOCOBCTBYET TOKOOrPaHUYEHMIO.

MogysnbHble aBTOMATUYECKUE BbIKIIOYATENM NPeHa3HaYeHbl Ajis
ObITOBOTO MPUMEHEHUSI, @ TakXe NS 3alWMThl BTOPUYHBIX Lieneii:
B TaKOM CIly4ae OHU COOTBETCTBYIOT cTaHpapty MK 60898.

B cnyyae MpOMBILAEHHOTO MPUMEHEHUSI OHU JOJXHbI
COOTBETCTBOBATbL CTaHAApTy MOK 60947-2.

OCHOBHble XapaKTEPUCTMKN MOAYJbHbIX ABTOMATMYECKMX BbIKJIlOYaTeNei:

M OTK/I0YaloLLAsi CMOCOBHOCTb B 3aBUCMMOCTM OT MPUMEHEHNS;

B HOMUHaJIbHBIA TOK: oT 1,5 no 125 A, B 3aBMCMMOCTM OT MoTpeduTens;

M npefHa3HayeHbl, Kak MpaBusio, Ans ObITOBOrO MPUMEHEHUS U COOTBETCTBYIOT CTaHAapTy
M3K 60898.

3TN aBTOMATUYECKUE BbIKIIOYATENN [O0MKHBI 0BEcneymearh:
B TOKOOTpaHuyeHue;

M ya06CTBO 3KCMNyaTaumy;

M o/Hyl0 Ge30nacHoCTb NepcoHana.

Bbinyck Ne 23
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Kopotko

(CTaH,u,apT M3K 60947-2 onpenensiet 0CHOBHbIE
XapaKTepuUCTUKM aBTOMATUYECKUX BbIKJToYaTeNen
[I1S1 PUMEHEHNS Ha NPOMBILLNIEHHBIX U
rpaxaaHckux obbexTax:

M KaTeroputo NpUMeHeHus;

M perynmpyemble XapakTepucTuKm;

B OCHOBHbIE KOHCTPYKTUBHbIE PELLIEHNS.
[JlaHHbIif CTaHAAPT NpeaycMaTpuBaeT n
YCTaHaBNMBAET LUMPOKYIO CEPUIO CTIbITAHWH,
OTPaXaIoLLMX peasibHble YCIOoBUS KCyaTaLmu
BbIktoyareneit. B MpunoxeHuu A aaHbl

OCHOBHbIE OMpefeneHus Mo KOOPAMHALIAM 3aLLKT:

CENEKTUBHOCTb, KackaiHOe COeaMHEHE
(cornacHo FOCT P 50030.2 - «pe3epsHas
3aWmTay).

CooTBeTCTBME BbiKNIOYaTENs CTaHAapTy
kMSK 60947-2 rapaHTupyeT ero Ka4ecTBo.

J

OcHoBHble TpeOOBaHMA K cucteme
3/1eKTPOCHaOXeHns

1.4. Cranpapt MIK 60947-2

Pa3BuTe TexHONOrMiA M NoBbIlLEHME TPEOOBAHMIA K 3NeKTPOOE30NacHOCTU Bbi3BaNN CYLUECTBEHHOE
M3MEHEHWe HOPMATMBHON 0a3bl aBTOMATMYECKWX BbIKNIQYATENe MPOMBILIEHHOr0 U FPaxaaHCKoro
npumenenuit. CooteeTcTBue craHaapty MK 947-2 (c 1997 roma MOK 60947-2) moxeT cuuTathest
rapaHTueit oT NI0BOro pucka Npu 3kcnayatauuu Bblkioyateneid. ATOT CTaHAapT Obin COrnacoBaH u
0/106peH BONbIIMHCTBOM CTpaH.

OCHOBHbIE NONOXEHUS

CraHpapt M3OK 60947-2 BXoaMT B CEpuio CTaHAApTOB, KOTOPLIE ONpenensiotT TpeboBaHus K
000pYLOBAHMIO HU3KOrO HANPSKEHUS:

M cTaHgapT MIK 60947-1 «Obuwe TpeboBaHMs W MeTOAbl MUCMbITaHMIA». 3TOT CTaHAApT AaeT
oblwme onpeseneHns U NOPSLOK NPOBELEHUS WUCTIbITAHWIA ANs BCEW annapatypbl pacnpeneneHus u
YNPaBIEHUS HU3KOTO HAMPSXEHUs;

m craHpaptel MK 60947-2..7 onpepensitoT TpeboBaHUsS U METOAbl UCMbITAHWIA NS KOHKPETHbIX
n3penui.

CraHpapt M3K 60947-2 oTHOCMTCS K aBTOMATMYECKMM BbikiloyaTensaM u pacuenutensm. OT
pacuenuTeneii 3aBucsST paboune XapakTepUCTUKM annaparos.

OTOT CTaHZapT OnpefensieT OCHOBHbIE XapaKTepPUCTUKM aBTOMATUYECKMX BbIKIOYATENen ans
MPOMBILUNEHHOTO W FPaXAAHCKOTO NPUMEHEHMWIA:

B Knaccudukaumio: kateropus NpUMEHeHMs, CNoCOBHOCTb 0becneumBaTb GYHKLMIO PasbefuHEHMs
“Th;

B OCHOBHbIE 3NEKTPUYECKMNE XapaKTEPUCTUKK;

B KOHCTPYKTUBHbIE PELLEHNS;

W KoopauHaumio 3awmt (Mpunoxenne A).

CraHpapT npeaycMaTpuvBaeT M YCTAHABNMBAET CEPUM UCMbITAHMA aBTOMATMYECKUX BbIKNKOYaTenei.
3TN UCMbITaHWUS NPOBOAATCS MO MHOTUM MYHKTAM U O4YeHb BAM3KM K PeasbHbIM YCNOBUSIM
akcnnyarauuu. MpoBeaeHue uUcnbiTaHWid cornacHo ctaHgapty MIK 60947-2 konTponupyercs
aKKpPeAMTOBaHHbLIMW  TabopaTopusIMK.

Tabnuua OCHOBHLIX XapakTepuctuk (npunoxeHue K cranpapta MOK 60947-2)

HanpsxeHue Ue HomMuHanbHoe paboyee Hanpsixenue
Ui HomuHanbHOE HanpsikeHue u3ongummn
Uimp HomuHanbHOE WMMNYNbCHOE BbIAEPXWBAEMOE HanpsXeHue
Tok In HomuHanbHbIn  TOK
Ith YCNOBHbIA TENOBON TOK HA OTKPHLITOM BO3AyXe
(cm. n.4.3.2.1 TOCT P 50030.1)
Ithe YcnoBHbIiA TENOBO TOK B 060M104Ke
(cm. n.4.3.2.2 TOCT P 50030.1)
lu HomuHanbHbIA  AUTENbHBIA TOK
Tok Ilcm HomuHanbHas Hambonbluas BKIKOYAIOWAS CMOCOOHOCTL
Icu HomuHanbHas npegenbHas Hanbonbluas OTKNIYAIoLAs
CMOCOBHOCTbL
Ics HomuHanbHas paboyas Hanbonbluas OTKIIoYaoLLas
CMOCOBHOCTbL
lew HOMWHaNbHbIA KPaTKOBPEMEHHO BbIAEPXMBAEMBIA TOK
XapakTepucTtukn Ir Perynupyemas ycTaBka 3awuTbl OT neperpysok
pacuenutens 1.05 x Ir| YcnoBHblii ToK HecpabaTbiBaHus
1.30 x Ir| YcnoBHbIii TOK cpabatbiBaHms
li YcTaBka MrHOBEHHOW TOKOBOW OTCEYKU
Isd YcTaBka CENeKTUBHOM TOKOBOW OTCEYKU

Kareropumu aBToMaTuyecknx Bbiknioyarenei

Cranpapt M3K 60947-2 onpenensieT fBe kateropuu aBTOMAaTU4eCKMX BbIKJiOuaTenei:

B BLIK/IOYATENM KaTeropun A, y KOTOPbIX He MpeaycMOTPpeHa kakasi-nMbo BbiAepkka BPEMEHU Mpu
oTknoyeHnn. OBbIYHO K 3TOM KAaTeropuu OTHOCATCS BbIKoYaTenu B nUTOM kopryce. Mexay
JaHHBIMM @BTOMATUYECKUMU BbIKIIOUATENSIMU MOXHO PEanu30BaTh, Hanpumep, TOKOBYIO
CENEeKTUBHOCTb;

B BLIKJIOYaTenu kareropum b (aHrn. «B»), y KOTOpbIX Ans 06eCrneyeHns BPEMEHHOW CeNeKTUBHOCTM
CyLLLECTBYET BO3MOXHOCTb YCTaHOBMTb BbIAEPXKY BpeMeHu (80 1 C), ecnn OTKIoYaemblid TOK
KOPOTKOTO 3aMblkaHusi MeHblue lcw.

06bI4HO K 3TOI KaTeropum OTHOCSTCS aBTOMATUYEeCKue BbikioyaTenu Ha Gonblume Toku. [ns
BbIKJlOYaTeneii, yctaHagnneaemblx B [PLLL HH, BaxHO uMeTb Icw paBHbIi Icu, 4TOBbl CTECTBEHHBIM
06pa3om 06ecneynTb CenekTMBHOCTb MPU TOKAX KOPOTKOrO 3aMblkaHWsi BM/IOTb [0 NPefenbHOM
OTK/IOYaloLLEel i cNOCOOHOCTM annapartos.
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OCHOBHbIe ANeKTpuyeckue XxapakrepucTtuku aBTOMaTu4eCcKux BbiKJllOYaTenemn

BpeMsi-TOKOBbIE XapakTepUCTUKM aBTOMATUYECKMX BLIKNIOYATENe MOryT OblTb M3MEHEHbl U TOYHO
337jaHbl OCHOBHLIMU PErysIMpOBKaMM.

Bpemsi-ToKOBblE XapaKTEPUCTUKW MMEIOT HECKONbKO 30H, Pa3rpaHuMyeHHbIX HUXeyka3aHHbIMM
Tokamu (pononHutensHo cM. Mpunoxenwe K cranpapta MK 60947-2).

t

E45211

|
|
|
|
|
R
|
I

Ir
® HomuHanbHbiii TOK (In)
In, A (neficTByloLlee 3Ha4YEHME).
[ing aBTOMaTUYeCKMX BbIKIIOYaTENE HOMMHANBHLIM SIBNSIETCS MAKCUMabHOE HENpEepbIBHOE
3HaYeHMe TOKa, BbiAEPXVBAEMOE annapatoMm Npu LaHHOW TemnepaType OKpyxaiowei cpeabl 6e3
KaKoro-nMbo neperpesa.
Mpumep: 125 A npu 40 °C.

m Perynupyemas yctaeka 3awmtbl OT neperpy3ok (Ir)

Ir, A (neiicTBytOLLEE 3HAYeHWe), 3aBucuT OT In.

YctaBka Ir xapakTepuayet 3awuty ot neperpy3ok. lpu neperpyske ycnoBHble TOkM HecpabaTbiBaHus
(Ind) n cpabarbiBanms (Id) cocrasnsioT:

O Ind = 1,05 Ir;

old=1,301r.

lMpu neperpyske, korfa npoTeKkaeMbll TOK npesbilwaeT Id, OTKNIOYEHWME NPOMUCXOAUT COrNAcHO
BPEMsI-TOKOBON xapaktepucTuke. OHa MMeeT 06paTHO-3aBUCUMBIA XapakTep.

Ir HoCUT HasBaHue 3awwTbl OT neperpysok (LT um ¢p. LR).

m YcTaBKa ceneKTUBHOW TOKOBOW otcevkm (Isd)

Isd, kA (peiicTByloLee 3HaveHue), 3aBucuT OT Ir. YcTaska Isd xapakTepusyer 3awumTy OT KOPOTKUX
3aMblkaHuid. OTKNIOYEHUE BbIKIIOYATENS! NPOUCXOLMUT COMNAacHO BPEMS-TOKOBOW XapakTepuUCTUKe B
30HE 3aWWMTHI OT KOPOTKMX 3amblKaHWii:

O nmbo C BbiAEPXKOi BpemeHu tsd;

O nmbo cornacHo It = const;

O 60 MrHOBEHHO (@HANOTMYHO MIHOBEHHOW TOKOBOI OTCEYKE).

Isd Ha3bIBaETCH CENEKTUBHOW TOKOBOW OTCEYKOWA waun Im.

B YcTtaBka MrHOBEHHOW TOKOBOW oTceuku (li)

li, KA (neficTyloLiee 3HayeHue), 3aBucuUT OT In. YcTaska li xapakTepusyeT MrHOBEHHYIO 3aluTy OT
KOPOTKMX 3aMbIKaHWA NS BCEX KATEeropwii aBTOMATMYECKMX BbIKIOYaTened.

IMpn 60nbLIMX 3HAYEHUSX TOKOB KOPOTKOrO 3aMblkaHWs, MPEBbILLAIOWMX |i, aBTOMATMYECKUiA
BbIK/IOYATENb [OMKEH MrHOBEHHO OTKMIOYaTh MOBPEXAeHWe. JTa 3aliuTa MOXET BbIBOAUTLCS M3
[DeiiCTBUS B 3aBUCUMOCTM OT KaTeropuu annapara (Hanpumep, MOXET ObiTb BbiBEJEHa Y annaparoB
kareropum b (aHrn. «B»)).
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OcHoBHble TpeOOBaHMA K cucteme
3/1eKTPOCHaOXeHns

InoBpexa. (k3) Inospexa. (k3)
ISR RPUPURRRUNY R YpapHoe 3Haueve Toka K3
IMepuoanyeckas
- - - cocTasnsioLas Toka K3
- - - [lelicTBytoLiee 3HayeHre
i Toka K3
U U \/ \/ \/ \/ \/ t | t
ettt ettt Css3b Mexay Icu v lynap
ts=1c

KpaTtkoBpeMEHHO A0NyCTUMbIA CKBO3HOM TOK
KOPOTKOro 3amblkaus lcw (ts = 1 ¢)

Tabnuua ¢ ykasaHueM cooTHoweHus K mexay HamGonbummu BKlOYalowWein M
OTK/IoYawLei cnocoGHocTamu Boiknioyateneid (cm. FOCT P 50030.2-99 n.4.3.5.3).

m HomuHanbHas HauGonbluas Bknioyawowas crnoco6HocTb (lcm)*

lcm, kA (MakcuManbHOE MMKOBOE 3HAYeHWe), MpefcTaBnsieT coboil MakCUMabHOE 3HaYeHue Toka
KOPOTKOTO 3aMblKaHusi, KOTOPOe BbIK/oYaTesb COCODEH BKNIOYMTL. Bkniovenne Ha K3
npeacTasnsieT coboi Hambonee TIXENbIi PEXUM /IS aBTOMATUYECKOrO BbIKNIOYaTENS.

m HomuHanbHas npepenbHas HamGonbluasi oTKnioyawowas cnocobHoctb (lcu)*

lcu, KA (neiicTBylowlee 3HayeHue), npeacTaBnsieT coboii MakcMManbHOe 3HaYeHue TOKa KOpPOTKOro
3aMblkaHWs, KOTOpoe CrocobeH OTKMIoYUTb BbiKtouaTenb. OHO MOATBEPXAAETCS CEpuell UCTIbITaHMi
CcornacHo cranpapty. Mocne nNpoBeaeHUs Cepuy UCTIbITaHWiA aBTOMATMYECKMIA BbIKNIOYATENb HE
[OIXEH NPEeACTaBNsTb OMAaCHOCTU. 3HaueHue Icu ykasbiBaeTCcs ANs ONPEeAENeHHOro 3HayeHus
paboyero Hanpsixenus Ue.

m HomuHanbHas paGovas Hambonbluas oTKIOYalowas cnocoGHoctb (lcs)*

Ics, KA (mercTByloLLEe 3HAYEHWe), YKa3bIBAETCS MPOM3BOAUTENEM. 3HayeHue Ics Bobipaxaetcs B % OT
lcu. 370t MapameTp oueHb BaxeH. OH xapakTepuayeT crnocobHOCTL annapara obecneyunBaTh
HOpManbHyl0 paboTy Moc/ie TPEXKPATHOrO OTK/IOYEHUS 3TOTO TOKA KOPOTKOrO 3amblkaHusi (Ics). Yem
BbilLe 3HayeHue Ics, Tem Gonee BbICOKME 3HayeHWst TOkOB K3 BblkiouaTtenb MOXET OTKIuaTh
MHOrOKPaTHO.

B HomMHanbHbI KPaTKOBPEMEHHO BbiAepXuBaeMbiii TOK (lcw)*

WHorpa aToT napameTp Ha3biBAETCS KPATKOBPEMEHHO AOMYCTUMbIM CKBO3HbIM TOKOM KOPOTKOrO
3amblkaHng. OH onpepensieTcs ons Bolktoyatenei kareropun b (aHrn. «B).

lcw, KA (neiicTBylowiee 3HayeHWe), NpeAcTaBnsieT coboil MakCUMasbHbIA TOK KOPOTKOrO 3aMblkaHus,
KOTOpbIA BbIKJIOYaTENb CMOCOOEH BbiAEPXMBATL B TEYEHME KOPOTKOrO MpoMexyTka BpemeHu (oo 1 ¢)
663 Kakux-nbo YXyALEHWI XapaKTepucTyK.

[laHHbIA NapameTp NpoOBEPSIETCS MPU UCTILITAHMSIX.

(*) aHHble XapaKTepuCTVKV yKasbiBakoTCS JU1S ONPEAEIEHHOI0 3HayeHns paboyero Hanpsxenns Ue.
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KOOpAVIHaIJMSI MeXxay aBTOMaTU4eCKMMU BbliKJloYaTenaMmm
«KoopamHaums» — 310 TEPMUH, KOTOpLIi Onpefenser u XapakTepu3yeT nosepeHue OByX
annapatos, PacroNOXeHHbIX NOCNEA0BATENbHO B LENU NpU MOBPEXAEHUM (KOPOTKOM 3amblKaHuu).

m KackapHoe coepguHenue unu cornacio FOCT P 50030.2 - «pe3epBHas 3awmran.
9TOT NPUHLMN 3aKNIOYAETCS B YCTAHOBKE BEPXHErO aBTOMATMYECKOro Bbiknioyatens D1 ¢ uenbio
«0Ka3aHus MOMOLLM» HUXHEMY BbIKNioHaTenio D2 B OTKMIOYEHUN TOKOB KOPOTKOrO 3aMblKaHW,
KOTOpbIE MPEBLILLAIT €ro HaMbOMbLIYI0 OTKIIOYAIOLLYI0 CnocoBHOCTb Icu D2. 3HaueHue Toka
KOPOTKOrO 3aMblkaHusi, KOTOPOE MOTYT OTKIOYMTb annaparbl MpW KackagHoM COEAMHEHWM,
o0bo3Hayaertcs Icu D2+D1.

Cranpapt M3K 60947-2 ponyckaeT BbIGOp M PacroNOXeHWe annapaToB COTNAacHO KackafHoMy
npuHUMAy. [Ins 0cOBbIX, KPUTMYECKMX TOYEK, T.e. TaM, FAE BPEMs-TOKOBbIE XapaKTepUCTUKM
CX0AATCS (30Ha HEOMPENeNeHHOCTH), KackaaHoe COEAMHEHWe AOMKHO ObiTb NPOBEPEHO
JOMONHUTENBHBIMU  UCTIBITAHUSIMU.

m CeneKkTMBHOCTb

CenekTMBHOCTb 3aK/IOYAETC B 0OECNEeYeHMM Tako KOOPAMHALMM MEeX[y BPeMsi-TOKOBbIMM
XapakTepucTMkamMu NoCNe0BaTeNbHO PACcMoNOXEHHbIX BbIKIOYATENen, 4Tobbl B Ciyyae
NOBPEX[AEHUS OTKNIOYANCs TONMbKO BbIKNIOYATENb, Hambonee OGAM3KWUIA K MOBPEXAEHMIO.
CraHpapt M3K 60947-2 onpepensieT 3HayeHue Toka IS, HasbiBaeMoe NpefeNbHbIM TOKOM
CeNeKTUBHOCTH:

O ecnu Tok nospexaeHns (K3) MeHblue Toka s, OTKNIYAETCS TONbKO HUXHWIA BbikniovaTens D2;
O ecnu Tok nospexaeHus (K3) 6onblue Toka Is, oTkntoyatoTcs oba aBTOMATUYECKUX BbIKIoYaTens
(D1 u D2).

Kak n kackagHoe coeauHeHue, CeneKTUBHOCTb B KPUTMHECKUX TOYKAaX AOMKHA NPOBEPATLCS
[DONOSIHUTENBHBIMU ~ UCTILITAHUSIMM.

CenekTMBHOCTb M KackafiHoe COEAMHEHWe MOryT OblTb rapaHTUPOBaHbI TONMbKO NPOM3BOAMTENEM,
KOTOpbIii yka3biBaeT PesynbTaThl MCMbITAHMIA B CneLuabHbIX Tabauuax.

tA D2 Di D1 J gty D2 D1 D1

& 2

3oHa
HeonpeaeneHHocTn
I |
|| N N
1B Icu lcu IB Icu lcu
D2 D2+D1 D2 D1
KackagHoe coeanHermne CenexTMBHOCTb
m 0603Ha4eHus:
O lcu D2: npepenbHas OTKJIOYatoWwas cnocobHOCTb BbikntoyaTens D2.
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OcHoBHble TpeOOBaHMA K cucteme
3/1eKTPOCHaOXeHns

1.5. CBoagHas Tabnuua

Xapakrepuctnkn wmra

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

Ik3 50 - 150 kA 20 - 100 kA 3-10kA

Tepmuy. cTONKOCTb * Sk * *

Icw/an.AnH. CTOMKOCTD

Becnepeboiinoe * %% * %% * %

aneKkTpocHabxeHue

Tun BbiknioYaTens CunoBovi aBToMaTn4yeckuni ABTOMAaTHYECKNUI BbIK/IIOYATENb MogaynbHbiii aBTOMaTU4yeckni
BbIK/IIOYATENb HA GONbLINE TOKU B JITOM Kopnyce BbIKNIOYaTenb

8
8

99 @
5 o
8 j . 5”?‘"“‘"‘5— -
. = ,
A
@_10‘ ®
CraHgapt MIK 60947-2 [] ] m(1)
Pacuyenuntenp
MarHMToTePMUYECKNI 0(2) ]
3N1E€KTPOHHbBIA u ]
Xapakrepuctukn
IHom 800 - 6300 A 100 - 630 A 1-125A
Icu 50 - 150 kA 25 - 150 kA 3-25kA
Kareropus npumenenuns b (aHrn. «B») A A
TokoorpaHnyeHune * (3) * % % * % %

m PekomenpyeTtcs unu o6s3aTenbHo.
O Bo3moxHo.

% % % YpesBblyaiiHO BaXHO.

* % BaxHo.

* MeHee BaxHO.

(1) Ans 6biTooro npumererus cornacHo MK 60898.
(2) BoamoxHo g0 250 A.
(3) Ha yposHe A Tpebyetcs peako, TOMbKO AN1S 0COObIX MPUMEHEHMIA.
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Kopotko

(TOKoorpaqueume npeactasnseT coboi NpUHLMN
paboTbl aBTOMATUYECKOrO BbIKIHOUATENS,
NO3BONSIOLLMIA 3HAYMTENBHO YMEHBLLMUTL TOKM
KOPOTKOrO 3aMbIKaHus.
MpeumyliecTBa TOKOOrpaHMYEHUS:
m CHVKEHME 3NEKTPOMArHUTHBIX, TEMNOBbIX,
MEXaHWN4YECKNX BO3EWCTBUIA Ha
3NEKTPOYCTAHOBKY.
m TOKOOrpaHNYeHMe SBNSIETCS OCHOBO

L NPUHLMNA KacKaHOTO COEAMHEHNS.

N

MpyHuMnbl pencTens

2.1. TokoorpaHu4yeHue

OCHOBHbIE NONOXEHUS N npUHLUNDLI

Oxupaemblil TOK KOPOTKOTO 3amblkaHus — Tok K3, koTopblii npotekan Obl B LiENM Npu OTCYTCTBUM
TOKOOrpaHU4eHus.

TokoorpaHuyenme npegnonaraeT OTKIOYEHUE TOKOB K3 MeHee yeM 3a Monaynepuop, MpPOMbILLIEHHO
4acToThl. M03TOMY HEOOXOAMMO YYMTHIBATL TOMBKO YAAPHOE 3HAYEHWE TOKA KOPOTKOTO 3aMblKaHMS.
OHO 3aBUCHT OT (COS ) ANEKTPOYCTAHOBKM.

Ik3
————————————————————————— Ynapblii Tok K3
- N\ k3
[/ T U I (orpatiny.)
Uy ol !
UA___JI ------
Em
ts t1 12 t

YMEHbLLUEHNE OXMOAEMOro 3HaYeHus Iy,u,ap o |L XapPaKTepu3yeT TOKOOrpaHU4eHne aBTOMaTny4eckoro
BblKJilo4arTend.

TokoorpaHuyeHune 3akmioyaeTcs B CO3[aHUU I'IpOTVIBO-aﬂ,C, KOTOpaa npenaTcTByeT YBEIUYEHUI0
TOKa KOPOTKOro 3amblkaHug.

9dPEKTUBHOCTL TOKOOTPaHUYEHUSI ONPENENsIeTCs TPeMs KpUTepUsIMU:
W BPEMEHEM 1y, 4epes KOTOpOe Ha4MHaET HapacTaTb HanpsXeHue ayru;
M CKOPOCTbIO HapacTtaHus npoTtueo-3/IC;

H BennumHon npotueo-3/IC.

Mponeo-3C — 370 HanpsixeHne ayrv U,, BbI3BAHHOE COMPOTMBAEHMEM Myru, koTopas 0bpasyetca
MEXZy KOHTaKTaMu C MOMEHTA UX pasMblkaHus. BbICTpOTa pasBuTMS Ayrv CBS3aHa CO CKOPOCTbIO
pa3MblkaHUsi KOHTAKTOB.

Kak BMAHO M3 MPUBEIEHHOTO PUCYHKA, G MOMEHTA Hayasla PasMblkaHms KOHTakToB t, MpoTueo-9/C
U, HapacTaet [0 MOMeHTa t, 1 J0CTMraeT 3HaueHus HanpsxeHua cetn Em. OrpaHuyenHbiii Tok K3
[OCTUraeT CBOEr0 MakCUMasbHOTO 3HAYEHMs, 3aTEM YMEHBLUAETCS W CTAHOBUTCS PABHBIM HYNIO
yepes Bpems t,. YmeHbiueHue Toka K3 Bui3eaHO npotueo-3/iC, BennuMHa KOTOPOA NpesbillaeT
Hanpsixexue cetn Em.

Bbinyck Ne 23
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MpuHUMnbl gencTeus

ToxoorpaHuquue ABTOMATU4Y€CKOro BbiKJllo4aTens

TokoOrpaHMyeHNe BLIKIHOYATENs BbIPAXaeTcsl B €r0 CMOCOOHOCTM MPOMycKaTh OrPaHUYEHHBII TOK
KOPOTKOTO 3amblkaHWs, KOTOPbIA MeHblue 0xmaaemoro Toka K3.

Tennosasi 3Heprus, BbifensemMas npy KOPOTKOM 3amblkaHWM, NPOMOPLMOHaNbHA KBagpaty Toka K3,
T.€. onpefenseTcss Kpueoi 12 (t).

B cnydae TOKOOrpaHWYMBAIOLLEr0 ABTOMATUYECKOrO BbIKIIOYATENs 3Ta BbiAensieMas 3Heprus
3HAYNTENBHO MEHBLLE (CM. PUCYHOK).

Ecnu TokoorpaHudeHue OTCYTCTBYET, TO BbifensieMasi aHeprust ByaeT 3HauuTenbHo Gonblue
NponopLMOHaNbHA KBAZpaTy OXMZAEMOro ToKa.

Mpumep:

Mpu orpaHmyeHnm Toka KOPOTKOrO 3ambikaHua |, oxug, A0 10%-oit BenuymHbl, T.€. go 0,11
BbifieNisiemMasi TennoBas aHeprus Oynet cHuxeHa A0 1%-0if BEIUYMHDI.

MoBblweHne TemnepaTypbl KabesbHbIX JMHMIA MPSMO MPOMOPLMOHAJIBHO BbIAENSIEMOii TEnsoBoi
3Heprum (1).

K3 oxug.’

2
I |K3
% Aff o N 2 4 Tennosas aHeprus
KvpaeMbm - A - - = = — /——— NPV OXMAEMOM
el ; ’—_\_ T ymapsii s T(l))Ke K3
P a———— Oxvpaembiit
RN \ YCTaHOBUBLLIMIACA I3
/! \
\
i ! 0 il
IPaHUYEHHBIN
10% _’ / \ P ° Ternosasi aHeprus
1/ \\ NPV TOKOOr PaHN4EHNN
‘\ ~ —-‘ <1%
>t » t

TOKOOrpaHU4EHNE 1 CHUXEHNE BbILIENSEMONA TEMNI0BOV SHEPrMN

Mpeumywecrtea

= lMpuMeHeHue B cucteme 3NEKTPOCHAGXEHUS
TOKOOrpaHNYeHNe 3HAYUTENbHO CHUXAET OTPULATENbHLIE BO3AEMCTBMS TOKOB KOPOTKOTO 3aMblKaHUsi
Ha 3NeKTPOYCTAHOBKY.

B JNeKTPOMAarHuTHbIE CHUXEHUe BAMSHUS MarHWUTHOTO MONS, COOTBETCTBEHHO:
[ CHUKEHME OMacHOCTM HapylieHus paBoTbl COCeAHMX
M3MepuUTeNbHbIX NPUHOPOB

m MexaHuyeckue CHuxenune ypapHoro Toka K3, COOTBETCTBEHHO:
] YMEHbLUEHUE 3NEKTPOMArHUTHBIX CWJT;
] CHUXEHWe OMacHOCTU Kakux-nnbo aedopmaumii U paspyLueHuii

m Tennosble YMeHbLUEHNE BbIENSEMON TEMOBOW SHEPTUN (YMEHbLUEHNE
BENYUHBI U JJMTENLHOCTU NpoTekaHus Toka K3) u, kak
CcneacTBue:

] YMeHbLUEHWE HarpeBa KabenbHbIX IMHMA W NPOYMX NPOBOAHMKOB;
] YBENMYEHME CPOKA CNYXObl NMPOBOAHMKOB

Takum 00pa3oM, TOKOOTPaHUYEHME CMOCODCTBYET MOBLIIEHMIO AOATOBEYHOCTU 3NIEKTPOYCTAHOBOK.

(1) pn KOPOTKOM 3aMbIKaHWM NPONCXOANT aANA0ATUHECKWIA HArpeB MPOBOAHUKOB (6e3 0OMeHa Ternna ¢ BHELLHeN
cpe,qon MS -3a 6blcrporbl Bbizie/15€MOii 3Heprim). [loBbiLLIeHMe TeMneparypbl MPOBOAHMKA CEYEHNEM S COCTABNISIET:

AO= f Pdt , rpe f [2dt - aT0 ynenvHoe TennoBbiAeneHue (A2c), T.e. 3HEPIs, BbIAENIEMAs IPU KOPOTKOM
3aMbIKaHMM B nposoaHMKe ¢ conpotusneHnem 1 Om.
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m 3awmTta anekTpoaBurarenei

L g|5 N9 HagexHON 3almTbl NEKTPOABUIaTeNs AOMXHbI BbINONHATLCS
cnepyowme  GyHKUMM:

(TennoBas 3awmra)

TokoorpaHuyeHue No3BONSET 0BECTIEYMTb KOOPAMHALMIO Mexay

:
PasbeayHeHve ; O pasbeavHenue;
v 3awmTa ot K3 -t O ynpaBJieHue;
i O 3alWMTa OT Neperpysky;
) O 3aWWTa 0T KOPOTKOMO 3aMbIKaHMST;
O [AONONHUTESIbHbIE 3ALUMTHI.
Ynpasete V‘ I : Cxema ynpaBneHus fBuratefieM MOXeT cocTostb u3 1, 2, 3 unm
" 4 pasnnyHbIX annaparos.
N B cnyyae COBMECTHOTO WCMOMb30BaHUSI HECKOJbKUX annapaTtoB
Saupma | ; (Hambonee yacTbiii ciyyail) HeoGX0AMMO CKOOPAMHMPOBATb UX
OT neperpysok - ' BLINMOJHAEMbIE  DYHKLMMU.
i
'
i
'

CreuvianbHble YCTPOIACTBAMI 3ALUMTBI U YNIPABNEHUS SNEKTPOABMraTeneM, a

WAM BCTPOEHHbIE q Takke MO3BONSET CHU3UTL OTPULATENbHbIE BO3AEIACTBAA TOKOB K3.
3almThl BbICOKMA YpOBEHb TOKOOrpaHWYeHWs aBTOMAaTU4EeCKMX
SNeKTpoAsUraTens BbIK/IOYaTENEN NO3BONSIET 06ECTIEYUTb KOOPAMHALMIO MO Tuny 2

cornacHo M3K 60947.4.1, He Tpebys npuMeHeHWs annapatos C
fonee BbICOKUMU XapakTepucTukamu. 3TOT TMN KOOPAMHALMM
rapaHTMpyeT ONTUMAJIbHBIE YCNOBUS SKCMAyaTaLym.

3auymra u ynpasnexue
3/ieKTpoasurartens
MonHas 6e30nacHOCTb nepcoHana. CorniacHo KOOpAMHAUMM MO TWMY 2 He [ONYCKAeTcs
O6opynoBaHue, KPOME KOHTAaKTOpOB M KaKoe-Mbo MOBPEXAeHUe WM W3MEHeHue
pene, He JONXHO OblTb MOBPEXAEHO. perynupoBok o6opyaosanusi. locne aBapuitHoro
Mocne aBapuitHOTO pexuMa u3onsiums He | pexvma u3onsiuus He JO0NXHA ObiTb HapylleHa.
nonxHa 6biTb HapylueHa. Cxema ynpaBneHus 3MeKTpoaBuraTens AonxHa
COXpaHsTb PaboToCnoCcOBHOCTb MOC/E KOPOTKOrO
Mepen MOBTOPHBIM MYCKOM CXemy 3aMblkaHus. PUCK CBAapMBAHUS KOHTAKTOB
yNpaBneHnsi 3NeKTPoABUraTens KOHTaKTOpa [I0MyCKaeTCs, €CNM 3aTeM MX MOXHO
HeoOX0AMMO MPUBECTU B WUCMPaBHOE nerko otaenuTb Apyr ot apyra. Mepen
COCTOsIHNE MOBTOPHLIM BK/IOYEHWEM [IOCTATOYHO BbINOSHUTL
Hebonbloi ocMoTp. HeaHauuTenbHblii 06bem
Heobxoaumoro 06CnyXmBaHus, ObiICTpOe
BOCCTaHOBNEHME paboToCnocoBHOCTH
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MpuHUMnbl gencTeus

KpuBbie TokoOrpaHnyeHus
ToKOOrpaHnyeHre aBTOMaTMYEcKOr0 BbIK/IIOHATENs ONPEAensioT N0 KPMBLIM TOKOOTPaHM4eHus,

KoTOpble

YKa3blBaloT:

m OrpaHuyeHHblii yapHbIiA TOK B 3aBUCUMOCTM OT [EMCTBYIOLLEr0 3HAYEHUS OXMEAEMOro TOKa
KOPOTKOr0  3aMblKaHus.

Mpumep

Ha otxopsweit uium 160 A, rae feiicTeylowee 3HaueHne oxupaemoro Toka K3 (l.,) coctaensier
90 kA, ymapHbiit Tok K3 npu otcyTrcTBMM TOKOOrpaHuyeHus Obin Gbl paBeH 200 KA
(Km= 1,57). Mpu TokoorpannyeHum | = 26 KA.

K3 ya

m OrpaHuyeHHoe yaenbHoe TennoBbiaeneHue (A’C) B 3aBUCMMOCTW OT AEMCTBYIOLLETO 3HAYEHUs
0XM3EMOT0 TOKA KOPOTKOr0 3amblKaHusi.

Mpumep

[ns oTxoAswen NMHUM M3 Npefblaylero npumepa TensoBbiaeneHue ymeHbluaetcs ot 100x106 A’c
no 6x108 A%.

ks yg, KA
A
VN S <-
% b€ S E OrpaHnyeHHblil |3 v
A
90 KlA KA, ueﬁcmy»omez

Oxupaemblit Is, AeicTByloLLEe 3HaueHe

KpuBasi ToKoOrpaHn4eHns

OrpaHuy.
yaenbHoe
TennoBbl-
JIieneHve

Kpuasi orpaHnyenus TennosbiaeneHmns

A

3HayeHue

90

Oxupaembiit |5, feicTBylOLLEE 3HAYEHME

KA, feicTayioLiee
3HayeHue

Schneider Electric
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Kopotko

KackagHoe coeanHeHme No3BONsET:

N peann3oBaTb 3KOHOMUYHOE peLueHue;
H yNpocTuThL BbiOOp 060pyaoBaHug 33
CYET NPUMEHEHNS BbIKNIOYATENEN C MEHBLLE
OTKJI0YAIOLLEN CNOCOOHOCTBIO.

2.2. MpuvHUMN KacKagHOro COeauHEeHns
(cornacHo IFOCT P 50030.2 - «pe3epBHasi 3aLuTa)

KackagHoe coeguHeHve «yCunMBaeT» OTKJIHOHAoLWYo CnocobHOCTb

BBIK/HOYATENEN, PACMONOXEHHbIX HUXE TOKOOrpaHW4MBAIOLLEro BbiknoyaTens. [locnegHuit
OrpaHn4nBaeT Oonblume 3HaueHus Toka K3, TeM cambiM «nomoras» HUXePacnonoXxeHHoOMy
BbIKtoyaTento. KackagHoe coefuHeHue no3BOASET MCMONb30BATh BbIKIOYATENb C OTKIIOYAIOWE
CMOCOBGHOCTBIO HUXE, YeM pacyeTHbIii OXMAAeMbIA TOK K3 B Touke ero YCTaHOBKU.

06nacTb npMMeHeHus

KackapgHoe coepuHenue:

M NPUMEHUTENbHO KO BCEM anmnapaTam, YCTAHOBIEHHbIM HUXe [aHHOr0 TOKOOrpaHWYMBAIOLLErO
BbIK/IOYaTENS;

M MOXEeT PacnpoCTPaHsTbCs HA HECKONIbKO MOCNeA0BaTesIbHO PACONOXEHHbIX annapaTtoB, Aaxe
€C/N OHM YCTAaHOB/IEHbl B Pa3HbIX LUMTAX.

Mpu kackagHom coepmHeHun cornacHo M3IK 60364 Tpebyetcsi, 4ToObl BbiLLIEPACTONOXEHHDIi
annapar UMen npeaenbHylo OTKIKYaloLylo cnocobHoCTb Icu, paBHylo uin 6onbluyio, Yem
0XMA3eMblii TOK KOPOTKOrO 3aMblkaHWsi B TOYKE €ro YCTaHOBKM.

3HayeHue Icu HMXepacnonoXeHHbIX BbIKNYaTeneil npeactaBnser coboii npeaesbHylo
OTK/IIYAIOLLYI0 CMOCOBHOCTb, KOTOpas «ycuseHa» 61aroaaps KOOPAMHALMK C BbILIECTOSILLMM
annaparoM.

MpuHUMNbI

Mpu oTkAloueHMM [1BYX BbikiovaTened (npu Tokax Gonblue IB) Hanpsxexue ayrm U, .,
BO3HMKalOLLEee NPV pPa3mblkaHUM KOHTAKTOB Bbikniouatens D1, poGaensetcs K
Hanpsxeuuio U, . n «noMoraet» OTKNlounTbCs Bhiknoyatenio D2 3a cuer
AONOJIHUTENIBHOrO TOKOOTrPaHMYEHUS.

= D1
g g % Uyp
D2 v~ Y2
t(c)A D2 DI I "f3 A f
/
/ Unpt
/
7/ A
; / _ 41
/ s
/ z -z
BL —/— — P Unp2
/ A
/ 7/
[ | . !
1B Icu lou . )
08 (02+01) totl 2 t(mc)
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MpuHUMnbl gencTeus

Kom6uHaums Beikniouateneit D1 + D2 no3sonsieT noBbicuTb pabouue XapakTepucTuku

BblkioYaTens D2 kak nokasaHO Ha PUCYHKe 2:

B KpUBas TOKOOrpaHW4eHus Bbiknioyatens D2;

B KpUBas TOKOOTpaHWyeHus Bblkmioyatens D2, «ycuneHHas» Gnaropapst AeicTeuio Bbiknioyatens D1;
B npefienbHas OTKKYAIoLWAs CNocobHOCTb Icu Buiknioyatens D2, «ycunenHas» Gnaropapst neiCTBUIO
Bolktoyarens D1.

CornacHo pekomeHpaumsm ctadgapta MK 60947-2, npou3BoauTenn ykasbiBaloT W rapaHTUpYIOT
3HayeHue Icu npu KackagHOM COeAMHEHWM, T.e. Icu, «ycuneHHoe» 3a cyeT coyetanms D1+D2.

D1J(

E45208

cccmcamaad

[
[
[
]
| :
1 icu D2 Icu D2/ycun.
Puc. 2

D1 "nomoraet" D2 OTKMOYUTb TOK

- - - TokoorpaHuyenve D2, ycunexHoe D1
— Tokoorpanmyerue D2
—— Tokoorpanuyenme D1

Mpeumywiectea

KackagHoe coefyHeHwe no3BONSET B MOMHOA Mepe WUCMonb30BaTh npeuMmylLecTea
TOKOOrPaHU4EHMS, CHUXAs OTPULIATENbHBIE BO3AEACTBUA TOKOB KOPOTKOTO 3aMbIKaHMS:
B 3NeKTPOMarHuUTHbIE;

B 3/1eKTpoAvHaMun4yeckue;

H Tennosble.

YCTaHOBKa OfHOr0 TOKOOrPaHU4MBAIOWLErO BbIKIOYATENs [AAET BO3MOXHOCTb 3HAYUTENBHO
YNPOCTUTbL HUXEPACMONOXEHHYI0 CETb, CNEAO0BATENbHO, CHU3UTL €e CTOMMOCTb!

W ynpolleHve Bbibopa annapatos 6naropaps Tabnuuam KackapgHOrO COeAMHEHNS;

B 9KOHOMMS Ha HMXEPAaCTONOXEHHbIX annapartax, T.e. MCMONb30BaHWe BblKNioyaTeneid ¢ MeHbluei
OTK/IOYAIOLLEA COCOBHOCTBI0 MO OTHOLIEHMIO K OXvAaemoMy Toky K3.
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Kopotko

CenekTMBHOCTb 3aLUMT — 3TO KIKOYEBOE
TpeboBaHme A/ 06eCneYeHns HaIEXHOro U
BecnepeboiHOro aNeKTPOCHAOXEHMS.
CenexkTUBHOCTb MOXET ObiITh:

M YaCTUYHOR;

M NOSHOW

B 3aBMCMMOCTM OT XapaKTEPMCTUK COYETAEMbIX
3aLUNTHBIX YCTPOICTB.

M TOKOBaS;

M BpeMeHHasi;

M JIorMyeckas.

CeneKkTMBHOCTb MOXHO OMTUMU3NPOBATb NYTEM
MCNONb30BaHUS HUXEPACTIONOXEHHBIX
TOKOOrPaHWUYMBAIOLLMX BbIKIIOYATENEH.

CyLLiECTBYIOT CRe/yIOLLME BUbI CENEKTUBHOCTH:

2.3. CenektuBHOCTb

006LMe NoNoXeHns

MpuHuMn

[Iina cnpaeku cM. ctaHpapt MIK 60947-2.

CenekTMBHOCTb 3aK/OYaeTCsl B 06ECMEYEHUM TaKoi KOOPAMHALMM MEXZY Bpems-TOKOBbIMU
XapaKTepuCTUKaMU NOCNEAOBATENbHO PACMONOXEHHBIX BbIKOYaTeNeid, 4Tobbl B Ciyyae
NOBPEXAEHUS OTKIIOYANCS TONbKO BbIKNIOYaTENb, Hanbonee GAM3KWIA K MOBPEXAEHWIO.
lMpenenbHblii TOK CENeKTUBHOCTY Is:

- ecnm ToK noBpexaeHns (K3) MeHblue Toka IS, OTKIIOYAeTCs TONbKO HWUXHWUIA BbiKtoyatens D2;
- ecnm Tok nospexaetus (K3) Gonblue Toka Is, oTkiioyaloTes 06a aBTOMATUYECKMX BbIKIoYaTens
(D1 n D2);

D1
D2
| noBpexaeHus (Ik3)
0 IrD2 Is | noBpexaeHus
Otknioyaetcs OtkniovatoTcs
Tonbko D2 D1unD2

m MonHas MAM yacTMYHAs CENeKTUBHOCTDb
Oxupaemblit TOK KOPOTKOTO 3aMblkaHus B Touke D2 (I
CeNeKTUBHOCTM:

O nonHas CeneKTMBHOCTb: IS > |, .: CeNeKTUBHOCTb CYMTAETCA MOMHOIA, €crn npn Nio6oil BenmymMHe
TOKa MOBPEX[EHUS OHO YCTPAHSIETCSl TONbKO BbiKJioyatenem D2;

O 4acTU4Has CeNEKTUBHOCTb: IS < |, ., CENEKTMBHOCTb CYATAETCH YACTMHHOIA, ECIM NPU TOKax
MOBPEXAEHUS MEHbLUE 3HAYEeHWS IS OTKMIOYAeTCs TONbKO Bbiktoyatens D2, a ecam Tok
MOBPEXAeHUsl NpeBbilLaeT Is, To oTkloyatoTes oba Boikitouatens (D1 w D2).

3 0z) CPABHUBAETCH C MPe/enbHbIM TOKOM

® [laHHble npousBopuTenei

Kak npaBuno, npou3BOAMTENM WHOMBMAYANbHO («M0-CBOEMY») OMPEAENsitoT CENEKTUBHOCTb:

] MOfHasi CeNeKTUBHOCTb, €CNM 3HayeHue Is paBHoO Icu D2. Takum 06pa3oM, Mpu KOpOTKMX
3aMblKaHUSX 3HauYeHWe IS paccmMaTpuBaeMoil napbl aBTOMATMYECKMX BbIKIIOYaTENeid HUKOTAA

He OyneT MpeBbIWEHO (NP CTaHAAPTHOM BbLIGOPE aBTOMATUYECKMX BbIKIIOYATENei, T.6. KOTfa He
MCNOb3YETCH NMPUHLMN KAaCKafHOr0 COEAMHEHMS, [OMKHO BbINONHATLCS ycnosue Icu D2 > |
Takum obpasom, Is > |, ok T-6- CENEKTUBHOCTb 6ymeT NosHoiA);

[J YaCTUYHAs CENEKTUBHOCTb, T.€. [0 3HayeHns Is. OaHAKO B HEKOTOPbLIX CAyYasix PacyeTHbI ToK K3
MOXET 0Ka3aTbCsl HWXe, YeM NpenesibHblii TOK CENEKTUBHOCTM IS, B TaKOM Cyyae CENEKTUBHOCTb
mexay D1 n D2 6ynet obecneumBarbes.

K3 oxua’

m 0603Ha4eHus:
O lcu D2: npepenbHas OTKJIoYatoWwas cnocobHOCTb BbikntoyaTens D2.
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E452130

DB102105

MpuHUMnbl gencTeus

OCHOBHbIE BUAbI CENIEKTUBHOCTH

m TokoBasi CeneKTMBHOCTb
9TOT BUA, CENEKTUBHOCTU npeanonaraeT CMeLleHne unn pasHeceHne BPEMSA-TOKOBbLIX XapakTepUCTUK
NoCNeaoBaTeNbHO PACMONOXEHHbIX aBTOMATUYECKMX BbIKIOYATENe No OCv Toka (CM.puc.).

tA

|
| L,
Ir2 I Isd2 Isd1

MpenenbHbIn TOK CENeKTUBHOCTM IS paBeH:

- Is = Isd2, ecnu 3HayeHus Isd1 u Isd2 cnuwkom 6nAM3KKM MM CIMBAIOTCS;

- Is = Isd1, ecnu 3HaueHus Isd1 u Isd2 pocTaTtouHo oTaaneHsl Apyr OT Apyra.
06bI4HO TOKOBAsi CENEKTUBHOCTb 0OECNeYMBaeTCs, KOraa:

-Ir1/Ir2 > 2;

- Isd1/Isd2 >2.

Mpenen CenekTMBHOCTU B AAHHOM Chyyae:

Is = Isd1.

CenexTUBHOCTDb

CenekTMBHOCTb IBNSIETCS MONHOM, ecnm Is > |
OBbIYHO 3TO BBIMOMHIETCS MPU:

O OTHOCHUTENbHO HUakux Tokax K3 (I, ..);

O IOCTATOYHOI Pa3HOCTK MEeXZy HOMUHANbHBIMM TOkamu Bbikniovateneit D1 u D2

TokoBasi CesleKTMBHOCTb, KaK MpaBWiiOo, MCMOML3YETC Ha YPOBHE KOHEYHOro pacnpepesieHus.

unm Isd1 > |

K3 D2 K3 D2*

m BpemeHHas ceneKkTMBHOCTb

OTOT BUZ, CENEKTUBHOCTM 0BECNEYMBAETCS 33 CHET CMELLEHUS WK CLBUra BPEMSI-TOKOBbIX
XapakTepuCTUK MOCNENOBATENbHO PACMONOXEHHBIX aBTOMATMYECKUX BbIKNIOYATENei no BpeMeHU
(cm. puc.). CenekTUBHOCTb [AHHOTO BMAA MPELMONAraeT HanWyMe BbILEPXKM BPeMeHn At npu
cpabatbiBaHuM Bbikmioyatens D1. MHave roBops, Bbikioyatenb D1 MMEET CenekTUBHYIO TOKOBYIO
orceuky (SD unm ¢p. CR).

t A

|
>
>

Ir2 I Isd2 Isd1 lipy

Mpm ycraekax (Ir1, Isd1) Buiknioyatens D1 u (Ir2, Isd2) seikntouatens D2 cobniogaetcs npasuno
CTYNEHYaToro0 PacrnonoXeHus UX BPEMS-TOKOBbIX XapaKTEPUCTMK, T.e. OHW He MepecekaioTcs.
MpenenbHbin TOK CENIEKTUBHOCTM IS B iaHHOM Clyyae Mo MeHbluel mepe paseH Toky liy, (T.e.
yCTaBKke MrHOBEHHOW TOKOBOW OTCE4kM BblKnioyatens D1).

20
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E45216

CenexTUBHOCTb

Bo3moxHO [1Ba MpuMeHeHus.

m Ha oTxopsiuux NMHMSX KOHEYHOTO pacnpepeneHusl, a TaKkke Ha ypoBHe
NPOMEXYTOYHOIr0 pacnpefeneHus.

Boiknioyarenu kateropum A MOryT MCMONb30BATbCA C BbILECTOSLMMM BLIKITIOYATENAMM,
KOTOpblE UMEIOT BbIAEPXKY BPEMEHW. 3T0 M03BONSET 0OecneynTb CenekTMBHOCTb Npu Tokax K3
[0 BE/MYMHBI MTHOBEHHOW TOKOBOW OTCeukw Bbikitovarens D1 (liy,), T.e. Is = liy,.

Ec/v 3HayeHme pacyeTHoro Toka |, ., HEBENIMKO, YTO XapakTepHO AN YPOBHS KOHEYHOrO
pacnpefeneHusi, MOXeT OblTb 0BecrneyeHa NoaHas CeNneKTUBHOCTb.

m Ha Beope u otxoaswmx nunusx MPLL HH.

Ha atom ypoBHe HanexHoe u GecrnepeboiHoe 3neKTpPOCHAOXeHNe BNSETCS OCHOBHLIM
TpeboBaHWeM, MOITOMY Ha HEM, Kak MpaBWiO, MPUMEHSIIOTCS aBTOMATUHECKWE BbIKNIOYATENN
kateropum b (aHrn. «B»). OHM mpemycMaTpuBaloT BO3MOXHOCTb OTKIIOYEHUS C BbILEPXKOM
BpemeHu. [ing aTux BbIKJIOYaTeNeil xapakTepHa BbICOKas TEPMMYECKas CTOMKOCTb (Kak npasmio,
3Hadenue lcw > 50% len ana At = 1 ¢, T.e. lcw Gonblue win paBHo, Yem 50% OT HOMUHANBLHOI
Hanbonbluen oTkoYatoweit cnocobHoctyn): Is 2 lew D1.

[Jlaxe npu Gonblmx 3Hadenmsx |, ., BpeMEeHHasi CeneKTMBHOCTb No3eonsieT obecneunts

nosnHylo cenektueHocTb: lcw D1 > I, ..

Mpumeyanue:

lMpumeHeHne Boiknioyateneii kareropun b (aHrn. «B») npenbsiBNsieT K aneKTpoycTaHoBKe bonee
XecTkue TpebOoBaHMs, Tak KaK B TaKOM C/ly4ae OHA MOABEPraeTcs 3HAYUTENbHLIM TEMIOBLIM
3NEKTPOAMHAMUYECKUM  BO3LEACTBUAM.

9T BLIKIIOYATENN UMEIOT PEryavpyemylo YCTaBKy MIHOBEHHOI TOKOBOM OTCEYKW, KOTOpasi MOXET
BbIBOAMTLCA U3 fieiicTeus. [laHHas 3awmTa (li) npeaHasHayeHa, kak npasuiio, Ans 3alUThl COOPHbIX LLKH.

N YnyyweHue TOKOBOW U BPEMEHHOW CENEeKTUBHOCTH.

O ToKOOrpaHWMYMBAIOLLMIA HUKEPACMONOXEHHbIV BbIKIIOYATENb.

Mcnonb3oBaHne TOKOOTPAHUYMBAIOLLErO HWXHErO BbIKIOYATENs MO3BONSET M3MEHATb npenen
CEeNeKTUBHOCTY.

Beiknioyarens
| 6e3 TOKOOrpaHNUyeHNs
TokoorpaHnumBatoLLMin
InoBpex. (K3) | -------==-==--
oBpex. (k3) < \ BbIK/IOYaTENb
InoBpex.orpaHmy. (k3) | - - - - - - Py £}
|
|
.
|
A
|
|
|
|
InoBpex. (k3) |K3 D2

Tok noBpexaeHus (CM. puc.), KOTopbid OyaeT mpoTekaTb Yepe3 Bblkioyatens D1, paBeH:

O InoBpex.(k3) ans Bbikioyatens 6e3 TokoOrpaHU4YeHUs;

O InoBpex.orpaHny.(k3)< InoBpex.(k3) AN TOKOOrPaHWYMBAIOLLErO BbIKIOYATENS.

Takum o6pa3om, npenenbHbiii TOK CenekTUBHOCTH Is Mexay Boiknoyatensmu D1 u D2 Gynet
«COBUHYT» HACTONbKO, HAcKONbKO 3PQEKTUBHLIM OyAET TOKOOTPaHUYEHWE HUXHETO BbIKIIOYATENS.

CenekTMBHOCTb

lMpumeHeHre TOKOOrpaHWuMBAlOLLETo Bbiknioyatens D2 faeT BO3MOXHOCTb 06ECNeunTb MONHYI0
CENEKTUBHOCTb C BblkioyaTenem D1, Tak kak 3awmtbl Bbikntoyatens D1 okasbiBaloTcs HafeXHO
OTCTPOEHbI MO TOKY U BbIAEPXKE BPEMEHM OT Toka K3 B Touke D2.
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MpuHUMnbl gencTeus

m Jlornyeckasi CeNIeKTMBHOCTb WM «30HA JIOTUYECKOW CEJIEKTUBHOCTM»

KOHTpONbHbIA NPOBOZ,

o

Y CvirHan 6110KMpOBKM T
MFHOBEHHOFO

OTKTIOYeHNs  —

hd i Curxan 6no-

D3 KMPOBKM MrH.

D2

OTKII. -

Jlorndeckas cenekTMBHOCTb

9TOT BML CENEKTUBHOCTM MOXeT ObiTb peanu3oBaH HA 6ase BbIKNOYATENE CO CneunanbHo
pa3paboTaHHbIMK 3NEKTPOHHBIMM pacLienuTensmMm, HanpuMep, Ha annapatax Compact NS u
Masterpact. Mpu normyeckoit CENeKTUBHOCTM BO3AEWCTBME OKA3blBAETCS TOMbKO Ha:

- CENEKTUBHYIO TOKOBYIO OTCeuky (SD unm ¢p. CR);

- 3Ty OT 3aMblkaHuil Ha 3emnio (GFP).

B 4aCTHOCTM, MrHOBEHHAst TOKOBas OTCEYKA HE WUCMOMb3YETCH NPW NOTMYECKOW CENeKTUBHOCTW.

YcTaBKM aBTOMaTMYECKUX BbiKloyaTenen

B YCTaBKM N0 BPeMeHW: HeobXoauMo cobnioaaTh CTYNeHYaToe PacnofioXeHue YCTaBok no
BpemeHu, T.e. Aty = At, > At

| Yctaska no Toky: Heo6xomMMo COBNIoAaTh CTYMEHYaToe PacrioNoXeHue YCTaBOK 3aluT

(Isdy, = Isdy, = Isd,,).

MpumMeyanue: 3T0T BUA, CENEKTUBHOCTK MO3BOASIET 00ECNEYNTL €8 Aaxe Ana Bbikouatenei ¢
6M3KUMU HOMMHANBHLIMI TOKaMK.

MpuHuMNbI
Jlornyeckas CenekTMBHOCTb OCYLLECTBASIETCS NMOCPELCTBOM Nepefayn uHdopmauum no
KOHTPOSIbHOMY NMPOBOAY.

DevicTene

KOHTPONbHbIA NPOBOA COEAMHAET MOCNENOBATENLHO PACTONOXEHHbIE BbIKNIOYATENN (CM. pHUC.
«Jlornyeckast CenekTMBHOCTb»). B aBapuitHOM peXxuMe BbIK/IOYaTesb, PACMONOXEHHbIN Bbillie
NoBPEXAeHNs, 0BHAPYXMBAET ero M MoChAeT CUrHan GMIOKMPOBKM Ha BEPXHWIA YPOBEHb, T.€.
BLILLECTOSILIEMY BbIK/IIO4aTeNio. B 3TOM cryyae BbllwecToswmiA annapat Gynet pabotath ¢ 3anaHHOI
Ha pacLenuTene BblAEPXKOA BPEMEHN.

B cnyyae, eCnm BbILLECTOSILLUMIA aBTOMATUYECKMIA BbIKNIOYATENb HE MOMyYaeT CurHan GMOKMPOBKM, OH
cpabaTbiBaeT MrHOBEHHO.

CenexTUBHOCTDb

[laHHbIi BUA, CENEKTMBHOCTM PEKOMEHAO0BAH W WKpoKo npumensietcs B CLUA, oH no3sonser:

O Nerko 06ecneynTb CENEeKTMBHOCTb Ha TPex W 6onee YpoBHSX;

[ 3HAYUTESIbHO CHU3UTb BO3AEICTBME TOKOB K3 Ha 3NIEKTPOYCTAHOBKY, CBSI3AHHOE C BbIAEPXKOI
BPEMEHM BbILLIECTOSILLEr0 annapara npu ero cpabarbiaHun, ecnu K3 nmeer Mecto Ha COOpHbIX
LWMHAX MeXAy anmnapatamu, «0XBaYEHHbIMW» NIOrWNHECKOI CENEKTUBHOCTBIO; B 3TOM Crlyyae 3aliuTbl
SBASIOTCS NPAKTUYECKU MIHOBEHHBIMY;

O Nnerko 06ecneynTb CENEKTMBHOCTb C HUXECTOSLMMM annapatamu.
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2.4. MpaBuna ceneKkTMBHOCTH

0O0LwuMe NpaBuna CeNEeKTMBHOCTU

3awmra oT neperpysok

CenekTMBHOCTb MpU Meperpy3ke 06ecreynBaeTCs, ecnn BpeMs HecpabaTbiBaHUS BEPXHErO
Bblktoyarens D1 npesbllwaeT MakcUManbHOE BPEMS OTKIIOYEHMS Bobikntouatens D2. [aHHoe
YCNIOBUE PEANN3yeTcs, ECIM COOTHOLIEHWE YCTAaBOK 3alLMTHI OT NEperpy3ok M CENEeKTUBHON TOKOBOIA
0TCEYKM MpeBblwaeT 2. MpepenbHblit TOK CENEKTUBHOCTM IS MO MEHbLUE Mepe paBeH YCTaBke
CENEKTUBHON TOKOBOM OTCEYKW BLILIECTOSLLErO annapara.

3awmra OT KOPOTKMUX 3aMbiKaHWM

m BpemeHHasi cenekTMBHOCTb

OtkntoyeHne BollwecToswero annapata D1 npoucxogut C BbiAEPXKOW BpeMeHW At.

O JlonxHbl cobniofatbCs HeoOOXOAUMbIE YCNIOBUSI TOKOBOW CENEKTMBHOCTM.

O Bbinepxka BpemeHu At Bobilwectosiwero annapara D1 pomkHa 6biTb focTatouHa ans Toro, 4tobbl
HUXECTOSIUMIA annapaT CMOT YCTPaHUTb MOBPEXAEHHE.

BpemeHHasi CenekTMBHOCTb MO3BONSIET YBENMYUTL NPEAESbHbIA TOK CENEKTUBHOCTH IS 0 YCTaBKu
MrHOBEHHOI TOKOBOM OTCEYKM BbiluecToswero annapara D1.

CenekTMBHOCTb SIBNSIETCS MOJIHOIA, ecnu Bbiknioyatens D1:

OJ oTHocuTCa K Kateropum b (aHrn. «B»);

[ 3HayeHme lcw Boikmiovatens D1 = Icu.

B ocTanbHbiX Cryyasix CENeKTMBHOCTb MOMHasi, ECAM YCTaBKA MIHOBEHHOW TOKOBOW OTCEYKM
BbILLECTOSALEr0 Bblknoyatens D1 npesbilwaeT oxuaaemblii k3 B TOYKE, rae YCTaHOBMEH
Bblktoyarens D2.

m Jlornyeckass CeneKTMBHOCTb
CenekTUBHOCTb BCEra MojHas.

m O6wwmit cnyvait

OBLWwmx NpaBun CENEKTUBHOCTA HE CYLLECTBYET.

O Ha Bpems-TOKOBbIX XapaKTePUCTMKAX «HArNSAHO» BUAHO, YTO CENEKTMBHOCTb SBASIETCS MONHON B
TOM cnyyae, ecnm Tok K3 (Ik3) HaxoauTcs B 30HE CENEKTUBHOM TOKOBOM OTCEYKW BbILLECTOSLLErO
annapara.

B npyrux cnyyasx TonbKO
VCMbITAHUS MOTYT
OMNpefenuTs  Npesens
CENeKTMBHOCTU, 0COOEHHO
€CN1 peyb MAEeT 0
KoopAMHaLMM
TOKOOTPaHNYMBAIOLLNX
BbIKNtOYaTENen.
| Onpepenenve npepena
f cenexTvBHoCTH Is
‘ OCYLLECTBNSIETCS CPABHEHUEM:
i I KpWUBOW 3HEprum
Is | cpabarblBaHusi HUXECTOSILLEro
BbIKJlIOYaTENS;
I KpWUBOW 3HEprum
HecpabaTbiBaHus!
BLILLECTOSILLEr0  BbIKNIOYATENS.
Bo3moxHas Touka
Cpab. nepeceyeHnsl JaHHbIX KPUBbIX
yKasbiBaeT npenen
CenekTMBHOCTH |s.

.
Ir2  Tokosas T lsdl
CENeKTMBHOCT 1 '
! BpemerHas
| CeneKTUBHOCTb
' s

12t D2

Z = = Hecpab.

Pesynbtarbl UCnbiTaHMiA No
KOOpAMHALMW  3aLLMT

' YKa3blBaIOTCS

H Npou3BOAVTENSMN B
Ir2 Isd1 Is | Tabnuuax.
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MpuHUMnbl gencTeus

2.5. CenextuBHoCTb auddepeHumnanbHbiX 3awmT

B 3aBuCMMOCTM OT pexuma 3a3eMeHust HeTpanu Nof CENEKTUBHOCTbIO OOLIYHO MOHMMAIOT
KOOpAMHALMIO 3alWMT NpW CBEpPXTOKax. Ecnm xe noBpexaeHue YCTPaHSETCS CreuuabHbIMK
onddepeHumanbHbiMU 3almMTamn (HanpuMep, MOBPEXAEHUe u3onsaumm B cucteme TT),
HeobxoaMmo 06ecneynTb Takke CENeKTUBHOCTb MEeXAy ycTpoiicTeamu AnddepeHumanbHom
3almThI.

B cnyyae noBpexaeHus M30NAUMM CENEeKTUBHOCTb AMQQEepeHLMabHbIX 3alyMT [OMKHA
obecneynBath OTK/IOYEHUE TOJLKO MOBPEXAEHHOrO YyyacTka.
Llenb — obecneuntb HaaexHoe aNneKTPoCcHabXeHue.

CyLiecTByeT [Ba BMAA CENEKTUBHOCTU AUPOEPEHLMANBHBIX 3aLLUT.

CeneKkTUBHOCTb «N0 BEPTUKANNY

YuutbiBag paﬁolme TpeﬁOBaHMﬂ W HOPMATUBHbIE MOJIOXEHWUS, OAHOBPEMEHHO AOXHbI BbINOHATLCA
[Ba yCcnosusa: no TOKY U N0 BPEMEHWU.

}

Da '
YctpoiicTso
ndd. 3awmTbl

CenekTBHOCTb «I10 BEPTUKAN»

Ycnoeue no Toky

Yctpoiicteo anddepeHUmManbHoid 3amTbl JOMKHO cpabaThieaTh B AvanasoHe IAn/2 - IAn, rae IAn —
3asBEHHas YyBCTBUTENLHOCTL (MA). TakuMm 00pa3oM, Mexay YyBCTBUTENLHOCTAMU BbILLECTOSILLErO U
HWKECTOSLLEro YCTPOUCTB LOMXHO ObiTb COOTHOLIEHME HE MeHee 2. Ha npakTuke 3TO 3HauyeHue
cocTasnser 3.

Ycnosue no BpemeHun
MuHumanbHoe Bpemsi HecpabaTbiBaHMs BbILLECTOSILLErO YCTPOWCTBA JOMKHO MPEBLILLATH
MakCcuManbHoe Bpemsi cpabaTbiBaHus HUXECTOSILLEro YCTPONCTBA [/l BCEX 3HAUYEHUIA TOKa.

Mpumeyanue: Bpems cpabaTbiBaHMs YCTPONCTB AvbdEPEHLMANbHOIA 3alMTbl IONXHO BCEraa ObiTh
MEHbLLE WM PaBHLIM BPEMEHW, YKa3aHHOrO CTaHAAPTOM, YToObl 0GecneyuTb 3aWMTy Nioaen ot
KOCBEHHbIX MPUKOCHOBEHMIA.
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[ing obopyaosanms BbiToBOrO HasHadenns (Multi 9) Bpems cpabaTbiBaHus onpeaenseTcs
craHgaptamn MK 61008 n MK 61009.

3HayeHuns, ykasaHHble B Tabauue, COOTBETCTBYIOT kpuBbiM G 1 S. Kpusas G (CTarmapTHbiii Tvn)
COOTBETCTBYET yCTpoiicTBaM AuddepeHLmManbHoi 3awmTsl 6e3 BbIAEPXKM BpEMEHU, a Kpusas S
(CenekTMBHbLIA TUM) — YCTPOICTBAM C BbIAEPXKON BPEMEHW.

t
§ MC A
500

200 \ S Makc.

\
100
50 . G

20

10 >
1 2 5 10 InoBpexaenus / 1An

Bpewms cpabatviBanns G u S

HopmatuBHble 3HayeHMs BpeMeHU cpabaTbiBaHus

CraHgapT. |Bce 3Ha- |Bce 3Ha- | 0,3 0,15 0,04 0,04 Makc. Bpems
6e3 Bblaepx-| YeHus YeHust cpabarblBaHust
K1 BPEMEHM
Cenektus- | >25 >0,030 |0,5 0,2 0,15 0,15 Makc. Bpems
HbliA cpabarblBaHust
0,13 0,06 0,05 0,04 MwH. Bpems
HecpabarTbiBaHus

CenekTMBHOCTb «MO FOPU30HTaNN»

9TOT BWA CENEKTUBHOCTMA MpEANonaraeT yCTaHoBKY YCTPOWCTB AvddepeHLmManbHoi 3almTbl Ha BCEX
OTXOASALUMX JIMHUSX BHYTPY LuKada, 4TO MO3BONAET He YCTaHaBnMBaTh JaHHbIE YCTPOMACTBA HA BBOAE.
Takum 06pa3om, OTKNO4aTbCS OYAET TONBKO MOBPEXAEHHAS OTXOAALLAN NMHMS.

DB102107
p—"

YctpoiicTteo
dd. 3awmTsl

YctpoiicTeo
b, 3awmTsl

CeneKTUBHOCTB «I10 I OPU30HTaIN»
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Kopotko

CenexTMBHOCTb W KackaIHoe CoeaHeHne MoryT
ObITb rapaHTUPOBaHbI TONLKO NPOU3BOAUTENEM,
KOTOPbIiA [I0MXEH yka3aTb B TabnmLax pesynbrathbl
UCTbITAHWIA.

MpuHUMnbl gencTeus

2.6. KoopauHauus sawmr
N 3N1eKTPOTEXHUYECKNEe CTaHAAPTbI

Cranpapt M3K 60364 onpenensieT o6lime NonoxXeHus W TpebOBaHUS K 3NEKTPOYCTAHOBKAM
30aHuiA.

HauvoHanbHble CTaHAApTHI, OCHOBaHHbIE HA AaHHOM cTaHpaapte MIK, pekomeHpyloT obecneunBath
KOOpPAMHALWMIO MEXAY annapatamy 3aluuTbl. B HUX paccMaTpuBAIOTCS MPUHUMIMBI KACKaAHOro
COEMMHEHNs U CeNeKTMBHOCTM Ha OCHOBe CTaHaapta MOK 60947-2.

m Cranpapt M3K 60947-2

B npunoxenuu A cranpapta MK 60947-2 (TOCT P 50030.2) roBoputcst O KOOPAVHALMK MeXay
aBTOMATUYECKMMU BbIKIKOUATENSIMU. B 4aCTHOCTW, onpefeneHbl UCMbITAaHWUS, KOTOpble HEOOXOAMMO
NPOBOAMTL  MPOU3BOJMTENIO.

00 CenexkTUBHOCTb.

Ona 06bIY4HO pacCMaTPUBAETCS W aHANU3UPYETCS TEOPETMYECKW. [N KPUTMYECKUX TOueK, rae
BPEM$I-TOKOBbIE XapPaKTEPUCTWKW MEepecekaloTcsl (Mnn CMBaloTCsl), Heobxomuma npoeepka nyTem
npoBefeHNs ucnbiTaHuii. CenekTUBHOCTb rapaHTUPYETCs NMPOWU3BOAMUTENEM, KOTOPbIA yka3biBaeT
3HayeHue Is (npepenbHblil TOK CENEeKTMBHOCTM) B Tabnuuax.

O KackagHoe coemvHenne unn cornacko MOCT P 50030.2 - «pe3epBHas 3auntar.

CraHpapT ykasbiBaeT UCMbITaHUs, KOTOPble He0OX0AMMO MPOBOAUTL NS MPOBEPKM KOOPAMHALMM
NP1 KackagHoM COEAMHEHMM.

— NpoBepka nyTemM CpaBHEHUs xapakTepucTuK. Kak npaBwnio, Ha NpakTuke 3TOW NPOBEPKM
0Ka3blBAeTCA JOCTaTo4HO. Ho Heobxomumo 06si3aTenbHO Aokasath, 4TO 3HadyeHue Icu D2 mpm
KackaiHOM COEQMHEHMM annapaToB COBMECTUMO C MaKCWUManbHO [OMYCTUMOIA aHeprueii It ans
annapara D2 (T.e. npu KackagHOM COEAMHEHMM 3a CYET TOKOOTPaHWYEHWs BbILLECTOSILLEro annapara
D1 aHeprus |4, npoxoaswias Yepe3 HUXecToswui annapat D2, He NpeBbilLAeT [OMYCTUMOTO AJis
D2 3HayeHus).

— lpoBepka nyTeM NpOBEAEHUS MCMbITAHWIA.

[Ing KpUTMYECKMX TOYEK KAackafiHOe COeaMHeHWe 0ObINHO MPOBEPSIETCS WUCMbITaHWUSMM. McnbiTaHus
NPOBOASTCS NPY MAKCUMANbHOI YCTaBke Imax BLILLECTOSAWEro Bbikmoyatens D1 v MuHUManbHoi
ycTaBke Bblktoyatens D2. Pe3ynbTaTbl MCMbITAHMIA (OTKIIOYAIOLLAs CMIOCOBHOCTb, «YCUEHHAs»
KackapHbIM COEVHEHUEM BLIKNIOYATENEiA) CBOAATCS B TabnuLbl U rapaHTMPYIOTCS MPOU3BOAMTENEM.

m CraHpapTbl Ha 9NIEKTPOYCTAHOBKW 3AaHUI
CraHpapT Ha anekTpoycTaHoBku 3paHuii (MIK 60364) yTouHsieT npUMEHeHWe 3TUX MPUHLMMOB B
3aBMCUMOCTM OT CUCTEMBI 3a3EMJIEHUS HETpanu (pexuma HeinTpanm).

CeneKkTUBHOCTb

CenekTMBHOCTb foMXHA ObiTb 06ecrneyeHa B N0OOI CucTeMe 3a3eMneHus HeiiTpanu B
HE3aBMCMMOCTM OT TWNA MOBPEXAEHWs (neperpyska, KOPOTKOE 3aMblkaHWe, NOBPEeXAeHue
u3ongumm).

HekoTopoe npenmyLLecTBO NpeAcTaBngeT CeTb C U30MPOBAHHON HelTpanbio (IT), Tak kak AaHHas
cucTeMa 3a3eMNeHUs HeTpanu [onyckaeT paboTy Mpu NOBPEXAEHUM U30MSUMM B TeYeHue
ONPEAENEHHOTO  BPEMEHM.

KackapHoe coepuHeHune
MpaBuna kackagHoOro coeguHeHus paHbl ans cuctembl TN un TT.
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Mpumeyanue:

CraHpapt M3K 60364 onpepenser 3 cuUCTEMbI 3a3eMIIEHUS HEWATpanu:

m TT: cuctema, B KOTOPO HEMTPasb MCTOYHMKA MUTAHUS TNYXO 3a3eMJIEHA, @ OTKPbITbIE
NPOBOASLUME HacTW 3NEKTPOYCTAHOBKM 3a3eMNEHbI MPU MOMOLLY 333eMASIOLLEr0 YCTPONCTBA,
3NEKTPUYECKM HE3ABUCUMOTO OT FNyX03a3EMJIEHHON HEWTPany MCTOYHUKA.

m TN: cuctema, B KOTOPOI HEMTPasb MCTOYHMKA MUTAHUS TAYXO 3a3eMJIEHa, @ OTKPbITbIE
NPOBOASLUME YaCTW SNEKTPOYCTAHOBKM MPUCOEAMHEHBI K FNYX03a3eMJIEHHON HEMTPanN UCTOYHMKA
MOCPELCTBOM HYNEBbIX 3aLUMTHBIX MPOBOAHWKOB.

m IT: cuctema, B KOTOPOW HEMTpab UCTOYHWKA MUTAHMS M30AIMPOBAHA OT "3emMnn” UM 3a3emnieHa
yepe3 npubopbl MM YCTPOIACTBA, UMeloLLMe 6OMbLIOe COMPOTUBNEHME, A OTKPLITHIE MPOBOASILME
YaCTU 3IEKTPOYCTAHOBKM 3a3eMJIEHbI.

B nioboit cucteme 3a3emneHus HeiiTpanu npuMeHsiemoe 06OpYAOBaHWE [OMKHO HAAEXHO
3aWmaTh IoAeN OT KOCBEHHBIX MPUKOCHOBEHWNA.
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OCHOBHbIe MPUHLMMBI PadOTLI
3/IeKTPUYECKUX annapaToB
Schneider Electric

AsToMaTtuyeckue Bbikniodatenu Merlin Gerin u Telemecanique Ha Toku ot 0,5 o 6300 A
YIOBNETBOPSIOT BCEM MOTPEOHOCTAM pacripefeneHns aeKTPO3Hepruu.

m Cepus aBTOMaTU4eckux Buiknoyateneii Masterpact NT u NW Ha Toku ot 630 no 6300 A.
m Cepus aBTOMaTUYECKMX Bbikloyateneit Compact B nutoM kopnyce:

0O Compact NS Ha Toku 630 — 1600 A;

0 Compact NSX Ha Toku 100 — 630 A.

= Cepust MOAYNbHLIX aBTOMATUYECKMX Bblkioyateneit Multi 9 Ha Toku ot 0,5 go 125 A:
0 NG125;

o C60;

01 DPN.

m Cepus aBTOMATUYECKUX BbiKIOYaTeneit Toproeoit Mapku Telemecanique Ans 3aluThl
anekTponsuratenen:

o GV2;

o GV7.

Bce atu uapenus otBevatoT TpeboBaHuaM cTaHaapta MOK 60947-2.

AsToMaTuyeckue Bolikntouatenu Merlin Gerin u Telemecanique, npefHasHayeHHble s
pacnpefeneHns 3NeKTPOSHEPruM W NS 3alnThl 3NEeKTPOABMraTeneii, paspabarbiBanmch npu
TECHOM COTPYAHWUYECTBE 3TUX TOPrOBbIX Mapok. KoopauHauws mexay Boiknmiouatensmu Merlin Gerin
u Telemecanique mcnbiTaHa cornacHo MK 60947-2 u rapantupyetcs Schneider Electric.
Schneider Electric npegnaraet nogpobHble Tabnuubl, KOTOPbE OTPAXaOT KOOPAUHALMIO MEXLy
ABTOMATUYECKMMU BBIKIIOUATENSIMU: TabnuMLbl CENEKTUBHOCTM, TAabMMLbl KacKafiHOr0 COEMVHEHW,
Tabnuubl CENEeKTUBHOCTU NPW KaCKaAHOM COELUHEHUM.
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3.1. ABTOMaTHyYeCcKue BbIK/IOYaTeNn Ha 0onbluMe
TOKM

Texvonorum Schneider Electric, koTopble NPUMEHSIIOTCS B CEpUM ABTOMATUYECKMX BbIKIlOuaTenei
Masterpact, no3songiot Haubonee NOAHO OTBETUTb TPEOOBAHWUSM MO CENEKTUBHOCTU B TOJIOBHON
YacTW 9NEKTPOYCTAHOBKM, a Takke [N HEKOTOPbIX MPUMEHEHWU 00ecneymTb TOKOOrpaHUYeHue.

3.1.1. NpuHumnel gevicTeua
Y1o6bl HAZEXHO 06ecneynTb CENEKTMBHOCTb HAa 3TOM YPOBHE HEOOXOAMMO WMETb 3NEKTPUYECKME
annapartbl C BbICOKOI 3IEKTPOANHAMMYECKON CTOMKOCTbIO. KOHCTPYKTMBHO OHa obecneyunBaeTcs
6narofaps Co3faHWIo ycunus OT npoTekaemoro Toka K3, KoTopoe yAepXuBaeT MOMBUKHLIA KOHTaKT
(MPUXMMAET ero K HenoABWXHOMY KOHTAKTY).

i >

KoHTakTHOE ycunue
nponopL1oHaibHO  KBaaparty

npoTekaeMoro Toka (i?)
A

Yewnms ot npotekaemoro Toka K3

370T npuHUMN Mcnonb3yeTcs BO Beex annaparax Masterpact NT u NW, kpome Masterpact NT
moandukaumm L1, koTopas SBASETCS TOKOOrpaHWYMBAIOLLEN.

Moaudukaumus L1 umeet oTksiovatouyto cnocobHocts 150 KA / 415 B, u npu Hebonbliom obbeme
Masterpact NT a0 TpebyeT npumeHenns Apyroii KOHCTPYKLMW KOHTAKTOB anmnapara.

KoHCTpyKLMSl KOHTAKTOB TOKOOrpaHM4YUBaloLwein mogupukauum

AddeKTMBHOE TOKOOrpaHWUYeHue obecneynBaeTcs:

B HEenofBUXHbIM KOHTAaKTOM, KOTOPbIi MMeeT netiio Toka M U-00pasHyio MarHUTHYI0 LieMb;
W OCbl0 MOABWXHOrO KOHTAKTa, paCI'IOHO)KEHHOVI Ha ero Topue.

3.1.2. Texunyeckue HOBLUECTBA, KOTOPbIE NPUMEHSIOTCS B CEpUmn
Masterpact

Masterpact NT u NW N1 n H1

AsTOoMaTuyeckue Boikioyatenu Masterpact UMEIOT XxapakTepuUCTUKM, KOTOpble MPEKPACHO NoaxomsT
IS MCNONb30BaHUS B CUCTEMAX 3MEKTPOCHAOXEHMS! NPOMBILUNEHHBIX NPEAnpUITUA. 3TV annapartbl
NPUMEHSIOTCS Takke W Ha 00beKTax Henpom3BoACTBEHHON cdepbl (Ik3 < 65 KA). ABTOMaTUyeckue
BbIkNloYaTenu Masterpact 06ecneunBaioT MONHYI0 CENEKTUBHOCTb C HWUKEPACMONOXEHHbIMM
annapatramu Compact NS.

[ng obecneyeHus 3TUX XapakTepUCTUK HEOOXOAMMO, 4TODbI KPATKOBPEMEHHO LOMYCTUMbIA
CKBO3HOM TOK KOPOTKOrO 3aMblkaHusi annapara (Icw) Obin paBeH (moCTMran) OTKMOYaloLLel
CnocobHOCTM [JaHHOTO aBTOMATMYECKOro Buiknioyatens (Ics), T.e. lew = Ics.

910 no3sonsieT annapary HapgexHo nponyckatb U BblAEPXNBATb TOK KOPOTKOro 3amblkaHus B
TeYeHue BCeil BbIAEPXKW BPEMEHU CENeKTUBHOWA TOKOBOW OTCEYKM.

42 kA 65 KA

IMonHasi BpeMeHHas! CENeKTUBHOCTb

NT H1 NW H1
Icu = Ics = anekTpoAnHammnyeckas CToiKoCTb lcw

Masterpact NW H2

B cnyyae, ecnu 3HayeHue lcw annapata MeHblue, YeM 3HaueHue Ics, T0 Heobxomumo
NpesycMOTPETb BHYTPEHHIOK 3alLMTy annapara, YTobbl u3bexatb ero noBpexaeHus npu k3 B
[mana3soHe ot lcw go Ics, T.e. korpa lew < Ik3 <Ics.

9Ta 3awmta OTKaﬂMﬁpoBaHa Ha 3aBOJE W MrHOBEHHO OTKNKOYaeT annapar. Ee yCTaBka 4yTb HUXe
YPOBHS 3NEKTPOAMHAMUYECKON CTOWKOCTM annapara.
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OCHOBHbIE MPUHLMMBI PadOoTLI
3/IeKTPUYECKUX annapatoB
Schneider Electric

A

AnekTpo-

[IVHaMu-

yeckast

CTOMKOCTb

I \ 30Ha MrHOBEHHO
L - - 1 TOKOBOW OTCEYKM
/ \ (£10%)
>t

30Ha MrHoBeHHO TOK0BOW oTceukm (£10%)

85 KA 100 KA

Ics =lcu

BpemeHHaﬂ CENeKTUBHOCTb

NW H2

lcw = KpaTKOBPEMEHHO AI0M. TOK = yCTaBKa BHyTpeHHeN 3awmtsl DIN

Ory PaHn4eHHas BDEMEeHHas CesIeKTUBHOCTb

Bonbluas TOYHOCTb M3MEPEHMS TOKA M OTCYTCTBUE HACHILUEHUS MO3BONSET MPUOAM3UTLCS K MOpOry
TEPMUYECKOI CTOMKOCTW. ITO 3HAYUTENBHO YNYYLAET YPOBEHb CENEKTUBHOCTM, OTOABMras Mopor
MFHOBEHHOTO  OTKJIIOYEHMS.

Ha kpynHbix npombilneHHbix npeanpustusx (Ik3 < 100 kA) 370 no3sosisieT 06ecneynTb MONHYI0
CENEeKTMBHOCTb C HuXecToswmmm annapatamm Compact NS.

30
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Masterpact NW H3
Kak n pns Masterpact H2, 3HaueHue lcw < Ics Takke TpebyeT KanMbpoBKM MrHOBEHHOW TOKOBOW
OTCEYKMU.

Y1o6bl OTKMIOYNTL OXMaaemblit Tok K3, paBHblit 150 KA, Heo6xoaMMO BbiICOKOE ObICTPOAECTBME.
T.e. Henb3s ponyckatb, 4ToBbl TOK K3 npoTekan B TeyeHue Nepeoro monynepuopa, Tak Kak
TepMUYecKasl CTOMKOCTb annapata 3HaYUTENbHO HUXE.

ONEeKTPOHHAs M3MEPUTENbHAS LieMb B COYETAHUN C MEXaHWYECKUM [ECTBUEM KaTyLIKW OTKIHOYEHUS
He obecneyvBaeT [OCTAaTO4HOE ObICTPOAECTBME. TexHonorus, KoTopas MCnosb3yercs B
aBTOMaTUyeckux Bblktoyatensx Masterpact NW, 3anateHToBaHa.

Ipy BO3HWKHOBEHWW BLICOKOTO 3HAYEHUS TOKA KOPOTKOrO 3aMblkaHMSl, CO3LAETCH 3NMeKTPOMarHUTHas
cuna, Kotopas ,U,BVICTBVBT Ha MONKC, «OTTankmBas» ero. [IBUXeHue nomoca yepes KWHEMaTU4eckyto
Luenb nepenaeTcd Ha 3allenky. OTa 3alwenka cABMraeTcs U 0CBODOXAAET OCHOBHOI Ban annapara o
T0ro, Kak cpaﬁaTblaaeT JNIEKTPOHHAaA U3MeputenbHaa Lenb.

OBaibHbli ANEMEHT, NPUBOASILLMIA B AECTBME OCHOBHOI Ban annapara

@MK yeunmsi

KuHematuyeckas Lenb

o)

OTKNIOYEHNE NPY NOMOLLY MEXaHWYECKOH CUCTEMbI MPOMUCXOAMUT MapanienbHo C 3NeKTPOHHOM
M3MEPUTENbHON LieNblo, KOTOpasi MOLTBEPXAAET OTK/IOYEHME annapata M OCYLLECTBASET
MHOMKALMIO MOBPEXMAEHWUS HA nepefHeil naHenw.

[JlanHas cuctema obecrneumBaet:

B BbICOKYIO TEPMUYECKYIO CTOMKOCTB: lcw = 65 KA, 1 ¢;

B CcBepxObICTPOE OTKIIOYEHNE NpU TOKe CBbie Icw, 4To rapaHTupyet lcu go 150 KA.

Takue xapakTepucTuku annapatos Masterpact npekpacHo MOAXoAsiT Ans UCMONb30BaHUS B CUCTEMAX
3N1EKTPOCHAOXEHNS MPOMBILLIEHHBIX NPELNPUSITAA C HECKONbKUMM MUCTOYHUKAMU MUTAHUS W
60nbLummMy Tokamu K3 Ha wnHax (> 100 kA). C Huxectosiwmmm annapatamu Compact NS
€CTeCTBEHHbIM 00pa3oM 00ecneymBaeTcs MoHas CENeKTUBHOCTb.

Masterpact NW u NT L1

Astomatuyeckuii Boikiouatens Masterpact NW L1 o6beauHsieT Bce 3Tv XapaKTepucTUKM:

W oTK/toNatowas cnocobHocTb Ao 150 kA/400 B;

| Tepmuyeckas croikoctb 30 kA/400 B;

B BbICOKas TOKoorpaHuumsatolas cnocobHocts NW L1: oxupaemoe 3HaueHue ymapHoro Toka K3
paeHo 390 kA npu 380/415 B, orpaHuyeHHoe 3HayeHwe ypapHoro Toka K3 pasHo 170 kA.

B atom annapate WUCnoMb30BaHb PACCMOTPEHHbIE BbILLE TEXHONOMMM:

M CeNEeKTUBHBIA NONIOC, Kak U B APyrux annaparax, nnis obecneyenus TEPMUYECKON CTOMKOCTH
30 kA/400 B;

B MexaHu4yeckas cuctema ans 6bICTp0F0 OTK/IOYEHMS BLICOKMX 3HaueHuii Tokos K3.
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OCHOBHbIE MPUHLMMBI PadOoTLI
3/IeKTPUYECKUX annapatoB
Schneider Electric

Y1o6bl 0Becneuntb 3dEKTUBHOE TOKOOrPaHWUYEHME, HEMOABMXHBIA KOHTAKT Obll MOABEPrHYT

MOAepHU3aumMK. [laHHas MOAEepHM3aums 3anarteHToBaHa.

TokoOrpaHWyeHne 3aBUCUT OT HanpsSXeHUs AYyru, KOTopasa BO3HMKAET Mexay noABWXHbIM W1
HENOABUXHbLIM KOHTaKTamu npu ux pasmMblkaHUN. 310 HanpsxeHue Ayrn O0SXHO Pa3BMBaTbCA Kak

MOXHO paHbLle 1 6bICTp0 [ocTUrath 6ONbLLION BENNYMHBI.

OxuIaeMbiin S
ok (K3) 7 AN
/ \
/ \
/ \
/ \
OrpaHuyeHHbin - |- -/- . \\
TOK |
; \
oo t
i4———> [lo/1HOe BpeMs OTKIII04EHNS!
U
i
M

:<t—>: Bpewms peakuum
S

Mo 370t NpUyMHE HEOBXOAMMO YBENMYMBATL CUY OTTANKWUBaHWS W 0BecneymBarb BLIOPOC ayru B

[YroracuTeNbHyIo kamepy.

m Wcnonb3oBaHue U-06pasHOro KOHTYPa Toka ANS YBENMYEHUS YCUNUS OTTasIKuUBaHuS.

= Vicnonb3osanne U-06pasHOrO MarHUTHOTO KOHTYpa BOKPYr HEMOMBMXHOTO KOHTaKTa Ans
KOHLIEHTPALMW CWNOBbIX JINHWIA 3NEKTPOMArHUTHOTO MoAs. JTO MO3BOASET 0BECNEeYUTb PaHHWiA,

GbICTPLIA U SHEPrUYHbIF BLIBPOC AYrv B AYroracUTENbHYIO Kamepy.

M
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[lyroracutensHasi kamepa

nVe

U-06pasHbiii .
MarHUTHBII KOHTYP ==

| OOO
O%o

U-06pasHblii
KOHTYpa ToKa

£

Mpu GONbLIOM 3HAYEHWUM TOKA KOPOTKOTO 3aMblkaHUsi KOHTAKTbI annapara cerka pasmblkatoTcs,
a U-06pa3Hblil MarHUTHbIi KOHTYp Cnoco6CTBYeT BLIGPOCY Ayri B fyroracutesbHyio kamepy. [yra
npy 3TOM BbLITATWBAETCS, YTO MO3BOASIET 3aTEM OYEHb OLICTPO OTKMIOYMTL ABAPUIHBIA PEXUM.

[aHHbIii aBTOMATMYECKMIA BIKNIOYATENb SIBNSIETCS TOKOOTPAHMYMBAIOLMM, FapaHTUpys Npu 3TOM
ypoBeHb cenekTueHocT 30 KA — HenpeB30iieHHbIA NokasaTenb Ans 3TOro Tuna BbiK/ouaTenei.

B annapare Masterpact NT L1 ncnonb3yetcs TOKOOrpaHUYMBAIOLLMIA TUM CUOBBIX KOHTAKTOB,
KOTOpbIii rapaHTMpYeT ObICTPOE OTKIIOYEHWE Mpu GONbLIOM 3HAYeHUM Toka K3.

[inga paHHoro Tuna Bblkaouatenen TokoorpaHumyeHne Masterpact NT L1 asnsetcs oueHb
addekTUBHbIM: 0xuaaemblid yaapHbii Tok K3 paseH 390 kA, orpaHuyeHHbIA yaapHblii Tok K3 paseH
75 KA.

Y106kl yNYyYWMTL NPOLIECCH OTKIIOYEHMS U 0BecneunTb 3PGdEKTUBHOE TOKOOTpaHU4eHne ans
annapaTtoB M3HaYalbHO HETOKOOrPaHUYMBAIOLLMX, UCMONL3YeTCs pacLenuTenb, paboTta KOTOpPOro
OCHOBAHA HE HA MTHOBEHHOM 3HAYEHWM TOKA, a HA ero MPOW3BOAHOIA. Takoi pacuenuTenb He
NPOM3BOAMT OTK/IOYEHMS annapata B TEYEHWEe NEepBOro nonaynepuofa (Nepsoi MONYBOJHbLI) TOKA.
IMpy BO3HWUKHOBEHUM TOKa K3 HMXECTOSILLMIA aBTOMATUYECKUIA BLIKNIOYATENb OTKIIOHAETCS, Kak
TONbKO TOK K3 NpeBbICMT ero YCTaBky, NpW KOTOPOW OTKMIOYEHME MPOMCXOAMT MEHee YeM 3a
nonynepvog. Bobiwectoawmin annapar Masterpact NT L1 He OTKNiO4aeTcsi, HO €ro KOHTaKTbl
OTTaNKMBAIOTCA. ATO CHUXAET NpoTekaemblit TOK K3 1, kak cneacTeue, Teniosbie U
3NEKTPOAMHAMUYECKME HArpy3kU HA 3NEMEHTHI CeTU.
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OCHOBHbIE MPUHLMMBI PadOoTLI
3/IeKTPUYECKUX annapatoB
Schneider Electric

3.2. ABTOMaTUYeCcKue BbIK/IloYaTeNu B IMTOM
Kopnyce

AsTOoMaTuyeckue BbiktouaTenu B utoM kopriyce Merlin Gerin n Telemecanique Gbiiv crnieumanbHo
pa3paboTaHbl 15 PELIeHUs Credylowmx 3aay:

B ONTUMaNbHO YNOBNETBOPUTL TPEBOBAHMAIM MO CENEKTUBHOCTM M 0OECTEYMTb HaJEXHOoe
anekTpocHabxeHue;

m obecneyntb 3QQPEKTUBHOE TOKOOTPAHUYEHUE AN PAAMKANBHOrO CHUXEHWS TEMMOBbIX U
3NEKTPOAMHAMMYECKUX BO3AENCTBUN HA SNEMEHTLI CETU HA YPOBHE MPOMEXYTOUHBIX
pacnpefenuTenbHbIX LUWTOB;

Cepust Compact NSX Ha Toku ot 100 1o 630 A B OCHOBHOM NMPUMEHSIETCS:

W 19 33lMThI OTXOAALMX JIMHWIA MPOMEXYTOYHOTO YPOBHS;

H 19 3aWuThl 3NeKTpoBUraTenei;

B aBTOMaTuyeckux Boiknioyatensx Compact NS npuMeHsieTcs HOBATOPCKMIA MPUHLMM OrpaHUyYeHUs
Gonblumx TOkoB K3: poTO-akTUBHOE pa3MblkaHue.

§ HenopgixHbii % Tok kopoTKoro
KOHTaKT 3aMblKaHMs
[lyroracu-
MopueHb
TenbHas opue
lyra kamepa
11307MpoBaHHast MopBuxHbiiA
KOHCTPYKLMS KOHTaKT
nonioca
Ay
[lyroracu-
TenbHas HenoasuxHbli 54
Kamepa KOHTaKT [yroracu-
TenbHasg
kamepa
Porto-aKkT1BHOE pasmbikaHue: POTO-aKTMBHOE PasMbIKaHNE:
OTTa/IKMBAHNE KOHTAKTOB OTKIIOYEHME AaBNIEHNEM

OrpaHuyenre 6oMblumx TOKOB K3 OCYLLECTBSIETC 3a CYET [ABMEHMsI, KOTOPOE CO3MAETCS SHEprueit ayru.
Huxe npvBoauTCS onMCaHWe 3TOr0 MpuHLMNA:

m Kaxablit Nonloc BbIKIOYaTENs UMEET W30JMPOBAHHYI0 KOHCTPYKLMIO B Bue 060N0YKM. BHyTpu
Hee Npu BO3HUKHOBEHUM Toka K3 MOABUXHBI KOHTAKT HAYMHAET MOBOPAYMBATLCS 3a CYeT
3NEKTPOMArHUTHBIX CUN OTTANIKMBAHUS MeXZy KOHTakTamu. Mpu 3TOM co3paloTcs e
nocnesoBaresbHble  Ayru.

B [IpyXWHHO-NOPLUHEBOA MEXaHW3M WCMONb3YET AABMIEHWE, KOTOPOE CO3MAETCS SHEpruen ayru.
Korpa paBneHve AOCTUraeT ONPEAENEeHHOro nopora (MpuMepHo npu 25 IHoM), npoucxoauT
6biCTpOE, «pednekcHoe» OTKIIOYEHUE CMYCTS MPUMEPHO 3 MC MOCNE OTTAKUBAHUS KOHTAKTOB.
m Ecnv piaBneHve He JOCTUraeT 3TOro Mnopora, TO ero OKasbiBAeTCs HELOCTATOYHO Ajist
«pedneKCHOro» OTKMIOYEHMS!, HO COMPOTUBNEHWE ABYX NMOCNENOBATENbHBIX AYr MpWU 3TOM
OrpaHM4MBAET TOK KOPOTKOrO 3aMblKaHusi.

m Ecim Tok K3 [0CTUraeT 04eHb BbICOKMX 3HAYEHMiA, OTKIIoYeHMe npoucxoauT elle Bbictpee (1 Mc).
910 no3sonsieT obecneunTb Hambonee 3PQPEKTUBHOE TOKOOrpaHWUYEHue.

OneMeHTbI, U3 KOTOPbIX M3TOTOBJIEH MOJIOC, PAcCyMTaHbl B COOTBETCTBUM C PA3MEPOM
Bblk/toyaTens. Kpome TOro, Yem MeHblUe HOMMHaNbHBIF TOK BbIKIHOYATENsl, TEM BiLLE
3HEKTUBHOCT  TOKOOTPAHUYEHMS.

Annapatbl Compact NS 6narogapsi BbileykadaHHbIM MPUHLMNAM UMEIOT MCKIIOYUTENbHbIE
TOKOOrpaHW4MBaIOLLME CBOWCTBA, @ Takke AN 3TUX BbIKNIOYATENel XapakTepHbl LMPOKUE
BO3MOXHOCTW N0 CENEKTUBHOCTM.

TokoOrpaHMyeHNe MO3BONSET CHU3UTb OTPULIATENbHBIE TEMOBbIE W 3NEKTPOAMHAMMYECKME
Harpysku Ha 3NeMeHTbl CETH.

Pacuenutenn

Annapatbl Compact NSX moryT 6biTb OCHALLEHbI ABYMSI TUMamMK pacLienuTeneil:
MarHUTOTEPMUYECKUM UMM 3NEKTPOHHBIM. PerynupoBka yCTaBoK 3awmTbl OT Neperpy3ok no3sonser
00€ecneynTb TOKOBYKO CENEKTUBHOCTb.

3awmTa OT KOPOTKMX 3aMblKaHMiA B CTAaHLAPTHOM WCTMONHEHUN UMEET HE3HAYUTESIbHYIO 3a[epXKy
npu cpabatbiBaHumn (0T 5 10 7 MC B 3aBUCMMOCTM OT HOMWHABHOTO TOKA pacuenuTens). 31oro
[0CTaTo4HO Anisi o6ecneyeHus BPEMEHHONM CENEKTUBHOCTU MpW HEBBLICOKMX 3HAYeHMsX TOkoB K3,
NPEBbILLAIOLLMX YCTABKY 3alUMThl OT KOPOTKMX 3aMblkaHWi BbilLECTOSILEro annapara D1.
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3.3. MoaynbHble aBTOMaTU4YECKUE BbIKIIOYATENN

MopynbHble aBTomaTuyeckue Bolkiouatenu Multi 9 Merlin Gerin obnagaior BceMu HeoOX0aMMbIMM
XapakTepucTMkamu, YTobbl YLOBNETBOPUTL TPEOOBAHMSAM KOHEYHOTO pacrpefeneHus

ANEKTPOIHEPI UK.

m HomuHanbHbiin Tok o1 0,5 no 125 A.

m Orknovaiowias cnocobHocts [0 50 kA cornacHo MK 60947-2.
= Tun Bpems-TOKOBOI xapakTepucTuku (kpueas): B, C, D, MA.
m [MpocTas u Ge3onacHas cuctema ycTaHosku Ha DIN-peiiky.

m [pocrota ycTaHoBku 610koB Vigi Ha BbKioyaTenu.

B aBTomaTuyeckux Bbikiouatensx Multi 9 ucnonb3ayetcs
3NEKTPOMArHUTHBIA  3NEMEHT  (MCMONHUTENbHBIA MEXaHWU3M),
KOTOPbI 0BecneynBaeT OYeHb ObICTPOE pasBUTUE HAMPSXEHUs
Jyru.
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Kopotko

AsTOMaTMyeckue Bbiknoyatenu Masterpact
moamdukaumin N n H 06ecrneumsatoT noHyto
CENEKTUBHOCTb CO BCEMM HUXECTOSILLMMIA
annaparamu, eciu BbiNOHSIOTCS 4 YCNoBUS:
M COOTHOLLEHWE MEXAY YCTaBKaMi 3aLLmTbl OT
neperpysok coctaenset tonee 1,6;

M COOTHOLLEHWE MEXAY YCTaBKaMy 3alLmTbl OT
KOPOTKMX 3aMblKaHWI (MeX.y yCTaBkamu
CeneKTUBHON TOKOBOIA OTCEYKM) cocTasnsieT 1,5;
M perynmpyemas BblaepXka BPeMeHu OfIHOr0
BbIK/IOYATENs! COBMECTUMA C BbIAEPXKOM
BPEMEHU PYroro BbiKiovaTens;

B MrHOBEHHas TOKOBas OTCEYKA, €CNN OHA
UMeeTcst, JomkHa ObiTb oTktoueHa (OFF).

DB102108

OCHOBHbIE MPUHLMMBI PadoTLI
3/IeKTPUYECKUX annapaToB
Schneider Electric

3.4. MNMpaBuna cenekTMBHOCTU AN9 annaparToB
or 1 o 6300 A

00wwme npaBuna ceNnekTMBHOCTH (B cUCTEMe 3N1eKTPOCHaGXeHus )

m 3awmra oT neperpysok:

O BbILIECTOSILUMIA M HUXECTOSLLMIA annapatbl OCHALLEHbI MarHUTOTEPMUYECKUMU PACLENUTENSIMMU.
TokoBasi CenekTMBHOCTb Mexay Bbikntoyatensmu Merlin Gerin u Telemecanique obecneunBaetcs,
€C/M OTHOLUEHWE YCTAaBOK 3alLUTBI:

- OT neperpysok npesbiwaet 1,6;

- OT KOPOTKMX 3aMblkaHWi NPEBbLILIAET 2;

O BbILIECTOSIUMIA BbIKNIOYATESb OCHALLEH 3MIEKTPOHHBIM PacLIenuUTeNeM, HUXECTOsILuiA
BbIK/IOYATENb MarHUTOTEPMUYECKUM PACLIENMUTENEM.

TokoBasi CENeKTMBHOCTb Mexay Bbikioyatensmu Merlin Gerin obecrneynBaeTcsi, €CnM COOTHOLLEHME
YCTaBOK 3alLMTI:

- oT neperpy3ok (LR) npesbiwaet 1,6 wnn 2,5;

- OT KOPOTKMX 3amblkaHWiA npeBbiwaet 1,5;

O BbILUECTOSLMIA W HWKECTOSILMIA annapaTbl OCHALLEHbI 3NIEKTPOHHBIMUM pacuenuTensamu. Tokosas
CENeKTUBHOCTb Mexay Bbiknoyatensmu Merlin Gerin obecneynBaeTcsi, ecnv OTHOLIEHME YCTaBOK
3almThI:

- 0T meperpy3ok npesbiwaet 1,2 unm 1,6;

- OT KOPOTKMX 3amblkaHWiA npeBbiwaet 1,5.

(*) Pacuenutenb BbILLECTOSLIErO anmapaTa UMEET 3aluTy OT Neperpy3ok ¢ perynmpyemon
BbIAEPXKOI BPEMEHU.

m 3awmTa OT KOPOTKMX 3aMbIKaHWUI:

O BpemMeHHas cenekTMBHOCTb

BpemeHHasi cenekTMBHOCTb Mexay Bbikmioyatenamu Merlin Gerin obecneunsaetcs, ecnm umeeTcs
BblepXKa BpemeHu At npu cpabatbiBaHui BbillecToswero annapara D1;

O Jlornyeckas cenekTMBHOCTb

9Ta CcenekTUBHOCTL BCETAa MoHas.

Mpaeuna cenektuBHocTn ans Masterpact NT u NW

m Masterpact NT u NW, tunbl H1 u N1

Ecnm Bolwectoswwmii annapat Masterpact mogudukaumm N1 wim H1 ¢ lew = Icu, T0 BpemeHHas
CENEKTUBHOCTb BCEria 06ecneymBaeTcs ¢ oObIM HUXECTOSLMM annapaToM.

m Masterpact NW, tunbl H2 n H3

BpemeHHas CcenekTMBHOCTL 006ECMeYMBaeTCs A0 3HAYEHMs! KPATKOBPEMEHHO LOMYCTUMOrO TOKa
KOPOTKOrO 3amblkaHua Icw, kA, T.e.:

0 85 kKA ansa Masterpact NW H2;

O 65 kA ana Masterpact NW H3.

Mpumep.

Ha yposHe 'PLL;

- CENeKTMBHOCTb Mexay annapatamu D1 u D2 (puc.1) HenonHasd, obecneynBaeTcs TOALKO Npu

Tokax K3 o 85 KkA;
- CENeKTMBHOCTb Mexay annapatamu D1 u D2 (puc.2) nonHas.
J(NWAO H2

NW20 H2 g
g

D1

CO6OpHbIE LWNHBI 100 KA COOpHblE LMHbI 100 kA

NW20 H2

D2 D1 \
1=20m
1
Puc. 1
CenexTnBHOCTb 0becneynBaeTcs 60 KA
ipu Tokax K3 10 85 kA
D2 w .'

Puc. 2
[onHas cenekTMBHOCTb
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Mpaeuna cenektuBHocTn mexay Compact NSX

m CenekTMBHOCTb MeXAy aBTOMaTW4ECKMMM BbiKNIOYaTeNsiMN pacrnpepenuTeNnbHoi cetn
[Lns annapatoB Compact NSX aeiCTBYlOT npocTble NMpaBuia CENekTUBHOCTW, KOTOpbie 00YCNOBNEHb!
NPUMEHEHUEM HOBbIX TEXHOMOTMiA.

= 3awmra OoT neperpy3ok: TOKOBasi CeNeKTUBHOCTb

Takxe kak 1 obLiem cnyyae, TOKOBas CENEKTUBHOCTb Mexay Bblkioyatensmm Compact NSX
00€ecneynBaeTCs, eCNW OTHOLIEHWE YCTABOK 3aLUMTBI:

- 0T neperpy3ok npesbiwaer 1,2-2,5;

- OT KOPOTKWX 3amblkaHWii npesblwaet 1,5-2 B 3aBUCMMOCTM OT TUMOB NPUMEHSIEMbIX
pacuenuTenen.

B 3awmTa Npu Manbix TOKax KOPOTKOrO 3aMblKaHus

O BpemeHHasi CeneKkTMBHOCTb

BolwecToswwmii annapat D1 po nopora «pednekCHOro» OTKMIOYEHUS UMEET HE3HAYMTENbHYI0
3a7epxXKy npu cpabaTbiBaHum.

COOTBETCTBEHHO, HUXECTOSILUMIA annapaT ¢ MEHbLINM HOMUHANIbHBIM TOKOM CcpabartbiBaeT
3HauMTenbHo GbicTpee. OH oTKitouaeT Lenb K3 3a Bpems, MeHbluee, YeM BbiAepxka BpeMeHu
BLILLECTOSILLEr0 annapara.

OTa BpeMeHHas CENEeKTUBHOCTb MPUMEHMMA [0 Mopora «pedieKCHOro» OTKIHYEHMs
BBILLECTOSALLEr0 annapaTa (MpuMepHo 25 IHom).

CenekTuBHOCTb Mexay annapatamu Compact NSX obecrneuuBaetcsi, M COOTHOLIEHWUE MEXMy
HOMUHAJIbHBIMKM TOKaMK BbIKJIOYaTeneli NpeBblllaeT 2.

®m 3awmra npu GonblIMX TOKaX KOPOTKOFO 3aMblKaHMSA: 3HEpreTUYeckas CesNeKTUBHOCTb
TexHonoruw, kotopble NpumeHsitoTcs B anmapatax Compact NSX, no3BonstoT eCTeCTBEHHbIM
00pa3oM pacroiioxuTb CTyneH4aTo ux Kpueble aHeprum (I%t): cpaGaTtbiBaHuMs annapata D2 un
HecpabOaTtbiBaHua annapata D1.

u MMpuHumn

Ipn BO3HWUKHOBEHWM BOMBLIOTO TOKA KOPOTKOrO 3aMblkaHWsi KOHTaKTbl annapatoB D1 u D2
Pa3MbIKaloTCs, OrpaH14nBasi ToK.

O SHeprus ayrv annapata D2 poctatoyHa ans ero cpabatbiBaHus.

O SHeprus ayrv annapata D1 HepocTaTtouHa ans ero cpabarbiBaHus.

HuxecTosiumin aBTOMATMYECKUA BBIKNIOYATENb C MEHbLUIMM HOMMHANbHLIM TOKOM WMeeT 6onee
addekTuBHoe TokoorpaHuyeHne. OH OTKIIoYaeT Lenb K3 M orpaHnyMBaeT TOK Takum 00pasoM, 4To
3Heprus Oynet HeAoCTaToyHa ANs OTKIIOYEHWS BLILLECTOSILLErO annapara.

NS 100 NS 250
100 A 250 A

10000

DB102115

1000 12t

100

D1

.01

.001

5 1 10 100 300 lcu2

| |
x100 A out

Bpems-TokoBble XapakTepucTuku 1 Kpubie 3Hepriv annaparoB Compact NSX 100 u 250 A.

Takum 06pasom, ang annapatoB Compact NSX aeicTBylOT NpocTbie npaBuia CeekTUBHOCTH:
CENEKTUBHOCTb SIBNSIETCS MONHOM, €CNM COOTHOLIEHWE MEXAY HOMUHAbHLIMW TOKaMM
BbIK/HOYaTENe npesbiaeT 2.

AHaNOrMYHO MOHSTUSIM TOKOBOW W BPEMEHHOW CENEKTUBHOCTW, AAHHbIA TUM CENEKTUBHOCTM
Ha3blBAETCS «3HEPreTUYecKoi CeneKTUBHOCTLIO.
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CesIeKTUBHOCTb, YCUIEHHAS KACKAAHLIM COBAMHEHNEM:
onucaxve npuHumna

DB102116

OCHOBHbIE MPUHLMMBI PadOoTLI
3/IeKTPUYECKUX annapatoB
Schneider Electric

CeneKkTMBHOCTb, yCHJIEHHAs KacKagHbIiM coeauHeHnemM Compact NSX

Mpu UCnONb30BaHUN TPAANLIMOHHBIX AaBTOMATMYECKMX BbIKIIOYATENEH NMPUHLMN KACKafHOMO
COEAVMHEHNS NMPEeAyCMaTPUBAET OTKIIOYEHMe BblecTosiwero annapara D1, 4Tobbl «noMoyb»
HuxecToswemMy annapaty D2 oTknouMTb TOK KOPOTKOro 3amblkaHusi. TpeaenbHblii Tok
CenekTMBHOCTM (IS) Mpu 3TOM, Kak MpaBuno, HE MPEBLIAET 3HAYEHUE MPELENbHON OTKYALEN
€nocobHOCTM HuxecTosiero annapata (lcu D2).

MpWHUMN POTO-aKTUBHOTO PasMblkaHus, KOTOPbIA Ucnonb3yetcs B annapatax Compact NSX,
M03BONSIET YBENMYUTL NPEAESbHbIA TOK CENEKTUBHOCTY.

m [py 60nbLIOM TOKE KOPOTKOrO 3aMblkaHusi HuxecToslwmii annapat Compact NSX (D2)
cpabatbiBaeT O4eHb ObICTPO (0K0SI0 1 MC), T.e. MPOMUCXOAUT «pedneKkcHoe» OTKIIOYEHNE, KOTOpoe
CUMbHO OrpaHNYMBAET TOK KOPOTKOTO 3aMbIKaHHS.

m Boiwectosiwmii annapatr Compact NSX (D1) nponyckaeT yepes cebsi Tok K3, KOTOpbIii CubHO
orpaHuyeH Bblkntoyatenem D2. OTOT TOK BbI3bIBAET OTTANKMBaHME KOHTakTOB annapata D1 (kpuBas
«OTTank. KOHT.»). Mpu OTTaNKMBaHMM KOHTAKTOB BbILLECTOSLEr0 Bblkntoyatens D1 BO3HMKaeT ayra,
KoTopas ele Gonblue orpaHmumeaet Tok K3. Ho maBneHusi, KOTopoe Bbi3BaHO rOPEHWEM ayru, He
[I0CTATOYHO, 4TOObI Bbikmioyatesb D1 cpabotan «pednekcHo».

Takum 06pa3om, BoilwecToswmin annapat Compact NSX (D1) «nomoraeT» annapaty Compact NSX
(D2) otkmtoumtb TOK K3, HE OTKMHOYasCb Npu 3TOM.

MoaTomy npenenbHbI TOK CENEKTUBHOCTM IS MOXeT npeBbilatb 3HaveHne Icu D2 (npepenbHyto
OTK/IOYAIOLLYI0 CMOCOBHOCTb HUXECTOSILLEr0 annapara) W [OCTUraTh OTKIIOYaloLLEeN CrnocobHOCTY
MpU KackagHoM COEAMHEHUM.

B Takom cinyyae obGecneuuBaeTcsl MOJIHAs CENIEKTMBHOCTb MPU MEHbLUMX 3aTparax, TaK
KaK HWKECTOSLyMEe annapatbl C MEeHbLUe# OTKIoYalowwei CnocoOHOCTbIO UMEeIoT
MEHbLUYI0 CTOUMOCTD.

12t D1!

D2
Cpab.

= =i Hecpab. D1
- —:O'I'I'HJ'IK. KOHT.

:

Buikntoyarens D2

~o low2  lout

\\
Tokosas | Bpemetas | OHepreTuyeckas
CENEKTMBHOCTb | CENEKTUBHOCTb | CeNeKTUBHOCTb

CenekTUBHOCT, YeunneHHasl KackaaHbIM COeaNHEHNEM: KpuBbIe

MpeumyLecTBO MONHONW CENEKTUBHOCTM NpU ucnonb3oBaHuu Compact NSX
CenektuBHOCTb Mexay annapatamm Compact NSX obecneuusaetcs, ecnu:

] COOTHOLLEHWE YCTABOK 3alMTbl OT neperpy3ok (LR) u 3awmtbl oT kopoTkux 3ambikatuii (CR)
6onblue unm paeHo 1,6;

O COOTHOLLEHWE Mexay HOMUHANbHbIMU TOKaMu BbIK/IOYaTenen Gonblue unm PaBHO 2,5.

Ha pucyHke npeacTasneHbl TpU BUfA CENEKTUBHOCTM.
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Oco0ble npuMeHeHus

CpaBHeHUsl C NpeaoXpaHuTensIMu

[pUMeHeHne aBTOMATUYECKWX BbIKNIOYATENEIA:

M 103B0/sIET 06ECNEeYNTb CENEKTUBHOCTb M KAckaHOE COEAMHEHME C HWKECTOSLMMM
aBTOMATUYECKUMU BLIKITIOYATENSMY;

M Tabnuubl KackagHOro COeAMHEHWs, onpeaensemble pesynbTatamy UCTbITaHWiA, MO3BOASIOT
[0CTUYb CPABHUMbIX C MPENOXPaHUTENSIMU Pe3ybTaToB MO OTK/OYAIoWei CnocoBHOCTY;

M aBTOMATMYECKMe BbIKIIOYATENN 11 3aLMThl ANEKTPOABUraTeNne;

M aBTOMATMYECKME BLIKIIOYATENN ANS 3alUMTbl SNEKTPOABUraTENei paccymTaHbl Ha UX HOMUHANbHBINA
TOK, TOTAA KaK MpefoXpaHUTeNb JOMKEH MMETb 3aBbllUEHHbIE MapaMeTpbl MO CPABHEHMIO C
HOMWHAJIbHBIM TOKOM  3NEKTpO/BHUraTess.

Takum 06pasom, annapatbl Compact NSX couyetatot B cebe:
W CBOIICTBA NpefoxpaHuTeneid npu Gonblumx Tokax K3;

m Oonee HAZEXHYI0 3aLMTy Npu neperpyskax u Manbix Tokax K3;
B WMPOKNE YHKUMOHANBHBIE BO3MOXHOCTM, BO3MOXHOCTb Nepefayil [aHHbIX.

CeneKkTMBHOCTb MEXAY aBTOMAaTUYECKUMM BbIKJIOYaTENnsiMU.
Annaparel Compact NSX MoryT Takxe MCMonb30BaTbCs [/isi 3alLMThI 3NIEKTPOLBUTaTENs.

)

CenekTUBHOCTb MeXZy BblK/o4ateiaMn 41 3alunTel INeKTpoasuratenia

CeogHas Tabnuua
B 1abnuue ykasaHbl yCnoBusi, HEOOXOAUMbIE Ansi TOr0, YTOObI 0BECNEYUTb MOMHYI0 CENeKTUBHOCTb.

™ Pacnpepnenenve TM vnan Multi 9 225 z16 22
Micrologic 225 z1,6 z15
[suratens MA + TennoBoe pene 23 22
MarnuToTepMuyeckuii pacLien1Tens Ans iuratens z3 z2
Micrologic Pacnpepnenexune T™ nam Multi 9 225 z1,6 z15
Micrologic 225 21,2 z15
[lguratens MA + Tennosoe pene 23 z15
MarHuToTepMUYeCKii pacLienuTessb A1s iBurarens z3 z15
Micrologic z1,3 Z1,5
Bbinyck Ne 23 Schneider Electric 39



CenektMBHOCTb M KackagHoe
coeauHeHue (cornacHo IOCT P 50030.2 -
«PesepBHas 3aLLmTar)

4.1. Tabnuubl CeNeKTMBHOCTYU

91 Tabnuupl NpuBoasTcs B pasaene «[ononHUTeNbHas TexHuyeckas uHpopmauus». OHu
YKa3blBAOT 0OECMEYMBAETCS MW HET CENEKTUBHOCTb MEX[Y aBTOMATUYECKUMM BbIKIIOYATENSIMU
Merlin  Gerin.

Yka3aHHble B TabnMUax AaHHble SBASKOTCS Pe3yNbTaTaMu UCTLITAHWIA UMW CPABHEHUS XapaKTEePUCTUK
paccMaTpuBaeMbIX annapatos.

Ycnosus ucnonb3oBaHUS
ABTOMaTUYECKWE BBIKIIOYATENN MOTYT ObITb MCMOL30BAHLI 41K 3ALUMTHI OTXOASALUMX IMHWA, @ Takke
NS 3aWmTLl NeKTpoasuratenen.

Yr1enue Tabnuy,

3akpalleHHble KNeTKM uin Knetku ¢ Oykeoit «T» 0603HA4AlOT, 4TO 0BEcrneymnBaeTCs nosHas
CEEKTUBHOCTb MEX[Y PacCMaTpyBAaeMbIMU annapaTtamu Mpu YCOBUSIX, KOTOPbIE OrOBapuMBAIOTCS B
pasgene «[onONHUTENbHAsA TEXHUYECKas WHGOPMALMSy.

Ecnun 6yksa «T» OTCYTCTBYET, TO BO3MOXHO /1BA BAapUaHTa:

W 00ecneymBaeTcs YacTUYHAs8 CEeNeKTUBHOCTb (yKasdaH MpeaesbHbiii TOK CENeKTUBHOCTH);

B CeNeKTUBHOCTb He 00eCneynBaeTcs (MycTble KNeTku).

TabGnuupbl CeNeKTUBHOCTM, YCUNEHHOA KackagHbiM coeauHeHnem Compact NS

[na aBToMaTUyeckux Bhiknioyateneir Compact NSX ucnonb3oBaHue NpUHLMNG KackagHoro
COEAVHEHNs NO3BONSIET MOBLICUTL MPEAEN CeneKTUBHOCTU. [pedenbHblii TOK CeNeKTUBHOCTU Npw
3TOM MOXET AOCTUraTb 3HAYEHWI OTKIIOYAlOWEN CrOCOBHOCTM, «YCWEHHOM» KackaiHbIM
COEAMHEHWEM annapaToB. B TakoM CNyyae CeNekTUBHOCTb CTAHOBWUTCA NONHOIA. Bonee noapo6HO
3T0 OTpaxaeTcs B TabnMLAX, KOTOpbIE Ha3biBalOTCA «CenekTUBHOCTb, YCUNEHHAs KackaaHbM
COEAMHEHNEM>.

4.2. TaGnuubl KacKagHOro coeAuHeHns

B paspene «[ononHutenbHas TexHuyeckas uHdopmaums» ans ceteit 220/240 B n 400/415 B
npuBoasATC TabnnLpl KacKafHOro coemHeHus cornacHo MK 60947-2:

W Mexay Bolknioyatenamu Multi 9;

m Mexay Boiknioyatenamum Compact NS, Masterpact u Multi 9 v T.4.

B cnyyae, ecnu annaparsl ucnonb3ytotcs B ogHodasHoit cet TN, npumensiorcs Tabauus 220/240 B.

Mpumeyanue: TabnnLbl KAaCkafHOr0 COELMHEHUS aHbl Ansi cucteM 3a3emneHus TT u TN. 9tu
Tabnuubl He MPUMEHUMbI ANsl CETel C W30NMPOBAHHON HelTpanbio IT.

Heckonbko napannenbHo paGoTtawowmx TpaHcHOpMaTopoB

B atom cnyyae Heo6x0AMMO NONL30BATLCS CrELManbHbIMU TabnuuaMmu, B KOTOPbIX JaHbl TUMbI
ABTOMATUYECKMX BLIKIIOYATENe Ang cnyyas 2 uam 3 napannenbHo paboTaiowmx TpaHchOpMaTopoB.
9Tn Tabnuubl COCTABNEHLI NPU CELYIOWMX AONYLLEHUSX:

m mowHocTb K3 coctasnser 500 MBA,

M CuIoBble TpaHCHOPMATOPbl UMEIOT CTaHpapTHoe Uk;

m npyu pacyete TokoB K3 Ha COOpHbIX LUMHAX HE Y4UTLIBAUCH NEPEXOAHbIE CONPOTUBNEHMS
COEAVHEHWIA (Haubonee HeBGNAronpusITHLIA Cnyyail);

M YCNOBMS NAPanienbHoro BKNKOYEHUS TPAHCHOPMATOPOB BLIMOMHSAIOTCS, T.€. TpaHchopmartops
MMeloT:

O opuHakosoe Uk;

O OAMHAKOBbLI K03POULMEHT TpaHchopmaLmm.

Tok K3 paetcs npubauxeHHo, T.e. Ang oueHku. Ero 3HayeHue MOXET ObITb ApYrMM B 3aBUCUMOCTH
ot Uk (%). CoOTBETCTBEHHO, 3HAYEHWUs OTKMIOYAIOLLE CMOCOBHOCTH, «YCWEHHOI» NMPKU KackaHOM
COEAVHEHWM aNMapaToB, AaHbl Ans 60AblKMX 3HAYeHUi UK.
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4.3. Mpumepsbl cenektuBHocTn B cucteme BH/HH

_________________ )
YpoeeHb A .
i i 1000 kBA
Mpepoxparurens Solefuse 43A | ;gzﬁ::";‘enm”h_ fg(;(OB{( AESS B 1000 <BA «
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TennoaHeprocHaGxeHue 3aaHus Pacnpepenenune

YnpoLexHas cxema TUIOBOS 3NEKTDOYCTAHOBKM, OTPAXatoLLasi OOMbLUMHCTBO CAly4aeB, BCTPEYaloLMXCS Ha MpaKTuke

Ha pucyHke npencTaBneHo NpUMEHEHWe KOOPAMHALMW PasnuyHbIX 3alT B pacnpesennuTenbHoi
cetn BH/HH.
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CenektMBHOCTb M KackagHoe
coepauHeHue (cornacHo IOCT P 50030.2 -
«PesepBHas 3aLLmTar)
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CenexturocTs NW16N1/Solefuse, Tok npuseseH ko BTOpusHoit obMoTke

Ha yposHe I'PLL, HH

m O6ecneyeHne CeNeKTMBHOCTM C 3awmTamu cpeaHero Hanpsxenns @

OueHb BaxHO 0BECeunTb CENEKTUBHOCTb MEXAY 3alLMTAaMU CPESHEro M HU3KOro HamnpskeHuid. 31o
CBSI3aHO C TEM, YTO BOCCTAHOBNEHME MUTAHUS HA CTOPOHE CPENHEr0 HAMPSXEHUs MOXET
noTpe6oBaTb 3HAYUTENIbHO O0JblIE BPEMEHW.
CpaBHeHWe BPeMsi-TOKOBLIX XapakTepUCTUK, MPUBEAEHHbIX kO BTOPUYHOI 0BMoTke HH cunosoro
TpaHcdopmaTopa, NoKasbIBaeT, YTO CENEKTUBHOCTb Mexay annapatom Masterpact NW 1600 u
npepoxpanutenem Solefuse 43A ssnsercs:
O monHo#m, ecnn Masterpact cpabatbiBaeT 6e3 BblAEPXKM BPEMEHM;

O noyTU nonHowm, ecnu Masterpact NW cpabartbiBaeT ¢ Bbiaepxkoit Bpemenun 0,1 ¢, B 3TOM cnyyae
npenen CenekTMBHOCTM npubauautensHo paseH 23 kA (Micrologic 5.0 umeet perynupoBky
Bbiaepxkn Bpemenn ot 0,1 go 0,4 c).

I'Ipumeqarme: CeNeKTUBHOCTb SIBNSIETCS NOJIHOW B TOM Cnyyae, ecim Ha CTOpOHEe BbICLLEro
HanpsXeHWa YCTAHOBJIEH BbIKNOYATElb.

m CenekTMBHOCTb B CETU HU3KOrO HanpsXxeHus e

CornacHo npasuny Ha ctp. 36, Buliknoyatens Masterpact NW16 N1 ¢ Bbigepxkoii Bpemenn 0,1 ¢
VIMEET MOJIHYI0 CENEKTUBHOCTb CO BCEMW HWXKECTOSILLMMM annaparamu, eciin:

O] HA HUXECTOSILUMX annapaTax YCTAaHOB/EHA MeHblUas Bbiepxka BpemeHu. B paccmartpusaemom
NpUMEPE OHM He JONXHbl UMETb BbIAEPXKM BPEMEHM, TaK Kak BblecTosiwmin annapar Masterpact
NW umeeT MuHUManbHyo Bbigepxky Bpemenm 0,1 c;
O Ecnu cooTHOLIEHWe HOMMHANbHBIX TOKOB > 1,5.
Takum 06pasom, mexay annapatamu Masterpact NW16 N1 u NS1000 obecneunsaetcs nonHas

CENEKTUBHOCTb.

KackagHoe coepuHeHune
Mexay Boikniouatrensmm NW16 N1 n NS1000 kackanHoe COeaMHEHWE He peannsyercs.
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Schneider Electric npepocTasnser nporpammHoe obecneveque Ecodial ans Bbibopa aBTOMATUYECKUX
BblkNioyateneid. OHO MO3BONSIET TOYHO ONPEfeNuUTb HEOOXOAMMBIA TUM annapaToB B 3aBUCUMMOCTM
OT NPUMEHEHMS, @ TaKkKe ONTMMU3UPOBATbL UX CTOMMOCTb (MCMONb30BATh annaparbl C MeHbLUel
OTK/IOYAIOLLElA  CMOCOBHOCTBIO).

Ha ypoBHe cunoeoro pacnpeaenntensHoro wuta ©

Mcnonb3oBanne npuHUMna «CenekTUBHOCTb, YCWIEHHAs KackafHbIM COEAMHEHMEM» MO3BONSET:
M 1CNONb30BaTh HA OTXOASLLEH NMHAW aBTOMATUYeckuin Bbikmioyatenb Compact NSX tuna N. 3to
BO3MOXHO Onarofapsi yBEMYEHUIO €ro OTK/IOYAIOLLE CMOCODHOCTM 3a CYET KackagHoro
coefiMHeHns ¢ BbilecTosmm annapatom NS1000H;

m 00€ecneynTb NOMHYI0 CENEKTUBHOCTb, T.€. Gnarofaps NPUHLMMY «CeNeKTUBHOCTb, YCWIEHHas
KackafiHbiM COEAMHEHUEM», MPefen CENeKTUBHOCTM paBeH OTKMuatoLen cnocobHOCTM
BbILIECTOSALLErO anmnapara.

Astomarnyeckuii Boikiouatrens NSX100N (puc. Ha cTp. 41) 3awmwiaer HeNpUOPUTETHBIE JIMHUM.
Mexay aromatnyeckum Boiksiouarenem NSX400N u soiwectoswmm NSX1000 obecneuvBaetcs nonHas
CEeNEeKTMBHOCTb, 3T0 Heobxoaumo, Tak kak annapat NSX400N 3awmwiaer npuopuTeTHbIE NUHUK.

Ha YPOBHE NPOMEXYTOYHOIro pacnpeaesiutesibHoro wuTta (4]

Huxe asTomatuyeckoro Bbikntouatens NSX400N koopauHaums ¢ annapatom NSX160N
OCyLLEeCTBAsETC Takxe 6Gnaropaps npuHumuny «CeneKTUBHOCTb, YCUNEHHAs KackafHbiM
COEIMHEHNEM», T.€. YBENNYMBAETCS:

| oTK/ovatolwas cnocobHocTb annapata NSX160N (mo 50 kA);

M npeaen CenekTMBHOCTM (B AaHHOM cnyyae Ao 50 kA).

Takum 06pa3oM, 06ecneymBaeTcs MosHas CeNeKTUBHOCT.

Mpumeyanune: npuMeHsemMas B JaHHOM Cnyyae koopauHaums mexpay annaparamu Compact NSX
onucaxa Ha cTp. 38.

ABTOMaTUHYECKMIi BbIKNIOYaTENb ANIS 3al4MTbl 3NEKTPOABUTaTens

KoopauHaumsa c¢ BbiluecTosilymMu annapatamu

MowHocTb anekTpoasuratens cocrtasnset 45 kBt npu 400 B. Mostomy ans ero 3awmsl
MCnonb3yeTcs aBTomatuyeckuit Boikmtoyatens NSX100F-MA. [ing aToi OTX0AsWein nuHUM
NPUMEHSIETCS TOT XEe MPUHUMN KoopaMHauun mexay annapatamu Compact NS, T.e yBenuuuBaercs:
W oTKNIoYalowas cnocobHocTb annapata NSX100NF-MA;

M npeaen CenekTMBHOCTY ([0 3HayeHWst oTkitoyalowwei cnocobHocTi annapata NSX100F-MA npu
KackafiHOM COeauHeHuu, T.e. [0 50 KA).

MpuMeyanmne: 3awmTa Takke MOXET ObiTb BbINONHEHA NpedoxpaHuTensmu tuna aM, kotopbie
aHANIOrMYHbl  CTAHAAPTHLIM NPEAOXPaHUTENAM.

KoopauHaums npu 3awure anekrpopsurarens
TokoorpaHuyeHue aBTomaTuyeckoro Bbikioyatens NSX100N nossonsieT obecneuntb KOOpPAMHALMIO
no Tuny 2 C TennoBbIMM pene 1 KoHTakTopamm Telemecanique.

MpumeyaHue: vcnonb3osaHue NPefoXpaHuUTEneidl Ans 3awuThl anekTpoasurateneii Tpebyet
60nee BbICOKMX MapaMeTPOB M XapakTepUCTUK WCMONb3yemoro 060pyaoBaHus, 4To6bl 06ecneynTb
KOOPAMHALMIO NO Tumy 2.

YpoBeHb KOHEYHOro pacnpeaenuTensHoro wura @

HecmoTtps Ha yposeHb Toka K3 (Ik3) Ha 3TOM ypoBHe, koopavHaums annapato Compact NSX u Multi 9
no3BoNsieT 06eCNeynTb NOMHYI0 CENEKTUBHOCTb MPW 3HAYMTENBHON 3KOHOMUM 3a CHET
1Cnonb3oBaHus annapatoB Multi 9 ¢ meHblUeil oTKIoualoLWe CnocoBHOCTLIO: B IAHHOM NpUMepe
moandukaums C60H-D, wnm C60H-MA.

Takum 06pa3om, B paccMaTpuBaeMoM npuMepe 06ECeYnBaAETCS MOMHAs CENEKTUBHOCTb MEXAY:
B CTOpOHamu cpepHero HanpsbkeHus (CH) u Huskoro HanpsixeHus (HH);
B BCEMM NATbI0 YPOBHAMU 3NEKTPOCHAOXEHUS HWU3KOTO Hanpsxeus (HH).
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LLEHTP NOAAEPXKH
KJIMEHTOB

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

Gakc: (495) 797 40 02

ru.csc@ru.schneider-electric.com

www.schneider-electric.ru

Schneider Electric B ctpanax CHI

AsepbaiimpxaH
Baky

AZ 1008, yn. Mapabax, 22
Ten.: (99412) 496 93 39
dakc: (99412) 496 22 97

Benapycb

MuHck

220006, yn. Benopycckas, 15, odpuc 9

Ten.: (37517) 226 06 74, 227 60 34, 227 60 72

KasaxctaH

Anmartbl

050050, yn. TabauHo3aBoackas, 20
LLiseiiuapckuin LieHtp

Ten.: (727) 244 15 05 (MHOrOKaHabHbIN)
dakc: (727) 2441506, 244 1507

AcTana

010000, yn. bebutwmnmk, 18

BuaHec-ueHTp «beioutiwmnmk 2002», oduc 402
Ten.: (3172)91 06 69

dakc: (3172) 9106 70

Atbipay

060002, yn. AGas, 2-A

BuaHec-LeHTp «Cytac - C», odmc 407
Ten.: (3122)323191,3266 70
dakc: (3122) 323754

Poccus

Bonrorpap,

400089, yn. NMpodcotosHas, 15, oduc 12
Ten.: (8442) 9308 41

BopoHnex

394026, np- Tpyna, 65, oduc 267
Ten.: (4732) 39 06 00

Ten./dakc: (4732) 3906 01

EkatepuHOypr

620219, yn. Nepsomaiickas, 104, oducui 311, 313
Ten.: (343) 217 63 37

dakc: (343) 21763 38

Upkyrek
664047, yn. 1-as Cosetckas, 3 b, odpuc 312
Ten./dakc: (3952) 29 00 07, 29 20 43

KasaHnb
420107, yn. CnapTakoBckas, 6, atax 7
Ten./dakc: (843) 526 5584 /85 /86 /87 /88

Kanununrpap

236040, M'sappeiickuii np., 15
Ten.: (4012) 53 59 53

daxc: (4012) 576079

KpacHopap

350020, yn. KommyHapos, 268 B, oducsl 316, 314
Ten.: (861)210 06 38,210 1445

daxc: (861) 210 06 02

KpacHosipck

660021, yn. Fopbkoro, 3 A, oduc 302
Ten.: (3912) 56 80 95

dakc: (3912) 56 80 96

Mockea

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

dakc: (495) 797 40 02

Mypmanck

183038, yn. Boposckoro, 4. 5/23
Konrpecc-otens «<Mepuauan», opuc 739
Ten.: (8152) 28 86 90

akc: (8152) 28 87 30

HwxHuii HoBropop
603000, nep. XonoaHiii, 10 A, atax 8
Ten./dakc: (831) 278 97 25, 278 97 26

Hoeocubupck

630005, KpacHbiii np-T, 86, oduc 501
Ten.: (383) 358 54 21

Ten./dakc: (383) 227 62 53

www.schneider-electric.ru

Mepmb
614010, Komcomonbckuit np-T, 98, opmc 11
Ten./dakc: (342) 29026 11 /13/15

PocTtoB-Ha-[loHy

344002, yn. Coumanuctuyeckas, 74, nutep A
Ten.: (863) 200 17 22,200 17 23

akc: (863) 200 17 24

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

Cankr-MNetepGypr

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

akc: (812) 320 64 63

Coumn

354008, yn. BunorpagHas, 20 A, oduc 54
Ten.: (8622) 96 06 01, 96 06 02

®akc: (8622) 96 06 02

Yéda

450098, np-T OkTs16ps1, 132/3 (Buanec-ueHTp KMJ)
Bnok-cexuus Ne 3, atax 9

Ten.: (347) 27998 29

akc: (347) 27998 30

Xa6apoBck

680000, yn. Mypasbesa-Amypckoro, 23, aTax 4
Ten.: (4212) 3064 70

®akc: (4212) 30 46 66

TypkmeHucTaH

Awrabar

744017, Mup 2/1, yn. 10. 9mpe, «3.M.B.L,.»
Ten.: (99312) 454940

axc: (99312) 4549 56

Y36ekucraH

TawkeHt

100000, np-1 Myctakunauk, 75
Ten.: (99871) 140 1133

Gakc: (99871) 140 1199

YkpaunHa
[AHenponeTpoBcK

49000, yn. Fnunkn, 17, arax 4
Ten.: (380567) 90 08 88

®akc: (380567) 90 09 99

[oHeuk

83087, yn. UnxeHepHas, 1B
Ten.: (38062) 385 48 45, 38548 65
®akc: (38062) 38549 23

Kues

03057, yn. Cmonexckas, 31-33, kop. 29
Ten.: (38044) 538 1470

®akc: (38044) 538 1471

JlbBOB
79015, yn. TypreHesa, 72, k. 1
Ten./dakc: (38032) 298 85 85

Hukonaes

54030, yn. Hukonbckas, 25

BusHec-LeHTp «AnekcaHapoBCkuii», opuc 5
Ten.: (380512) 58 24 67

akc: (380512) 58 24 68

Onecca

65079, yn. Kynukoso none, 1, oduc 213
Ten.: (38048) 728 65 55

®akc: (38048) 728 65 35

Cumdepononb

95013, yn. CeBactononsckas, 43/2, oduc 11
Ten.: (380652) 44 38 26

®akc: (380652) 54 81 14

XapbkoB

61070, yn. Akapemuka lMpockypel, 1
BusHec-ueHTp «Telesens», oduc 569
Ten.: (38057) 71907 79

®akc: (38057) 71907 49
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