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Cuctema wkados VX SE

O6wume ykasaHus

1. O6wume ykasaHus

1.1 BBegeHue

KauecTBeHHOe UCMONHEHVE PaCNPeneNMTENbHbIX CUCTEM W Npeasapu-
TenbHoe NpoeccroHanbHoe MPOEKTUPOBaHNE B KOHEYHOM UTOTe He
[OaK0T BO3MOXXHOCTY MOMHOCTBIO MPEAOTBPATUTL PUCK BO3HUKHOBEHMSE
HeXxenaTeNbHbIX KOPOTKMX 3aMbIKaHWin B MPOLIECCE aKCnyaTaumm
YCTaHOBKN. B Liensax n3bexkaHnst TeNECHbIX TPaBM 1 MOBPEXAEHNS
060pynoBaHKs, HEOEXOANMO MPUMEHUTL COOTBETCTBYHOLLIE MEPbI
6e30MacHOCTN. DNeKTpnieckoe obopyaoBaHne, B TOM YACHE N KOP-
nyca LwkadoB, JOMKHO 06naaaTh Haanexallen yCTOMYMBOCTBIO K
KOPOTKOMY 3aMblkaHWo. A UMEHHO, [O/MKHA OblTb MPefocTaBneHa
BO3MO>XHOCTb OTBOAA BO3HMKAIOLLMX TOKOB KOPOTKOIO 3aMblKaHWs Ha
NPOTSYKEHWN BCEN ONMTENBHOCTN K3, He HapyLuas npu 3TomM 6e3onac-
HOCTV CUCTEMBI.

B gaHHOM pyKOBOACTBE paccMaTpuBatoTCs 3a3eMnsioLLye coegmHe-
HWS, BbINOMHEHHbIE Ha 6a3e MEXaHUYECKMX KOMMOHEHTOB, YCTaHaBN-
BaeMbIX B pacrpenenmTensHoe YCTPOUCTBO.

YCTOMYMBOCTb pacnpenenmTensHOro YCTPOMCTBA K KOPOTKOMY 3aMbl-
KaHWIO NPeacTaBnseT CoOb0M YPOBEHL YCTONYMBOCTM K BOSHNKAIOLLIM
B cnyyae K3 aMHaMn4eckmM 1 TEPMUYECKUM Harpy3kam. [1pu paccmo-
TPeHWM NOBEAEHNS KOPyca B LIENIOM UM ero OTAENbHbIX YacTel, Tep-
MUYECKast Harpy3ka UrpaeT 0COBEHHYIO POrb.

OueHka oonycTUMOn TEPMUYECKON HArpy3KM OCYLLIECTBNSETCS Ha
OCHOBaHWM CPeOHEKBAAPATUYHOIO 3HAYEHNST TOKA KOPOTKOrO 3amblka-
HVS Ha NPOTSHKeHMK Bcero K3.

ONEKTPUNHECKOE COMPOTUBIEHNE KOHTAKTOB 1 COEAVHUTENBHbIX dne-
MEHTOB MPUBOAUT K 06pa30BaHuNto Ternsia B MOMEHT NPOTEKaHWs Yepes
HIX TOKOB KOPOTKOIO 3aMblKaHusi. Bce To4kM CoeaMHEHNS [OMKHbI
ObITb B COCTOSIHUM MPOTUBOCTOSATL 3TOMY Teriny. OHU He OOMKHbI ObiTh
paspyLlaTbCs HACTOMNbKO, HYTOGHI MOCTPadana Nx TexHUYeckas yHK-
UMOHaIBbHOCTb.

Harpyska npu KOpoTKOM 3aMblKaHW 3aBUCUT, B NMepBYIO o4epep, OT
CnepyoLmx aKTopoB:

B [ MTeNbHOCTb KOPOTKOIO 3aMblKaHWst
OrpaHnyeHne ¢ NOMOLLIBIO BbICTPO OTKIIOHAIOLLIMXCS 3aLLUTHBIX
YCTPOWCTB Hanp. NAaBKne NpenoxpaHnTeni, CoOBpeMeHHbIe CUo-
Bble BbIK/IHOHATENV C NOAABMEHVEM TOKa HETPAaIN UK OrpaHmYe-
HVeM Toka 1 ap.

B [lONHOE COMPOTUBIEHNE KOHTYPA KOPOTKOIO 3aMblKaHNS
OHO 3aBUCUT OT PACCTOAHMSA A0 TpaHcdopmMaTopa 1 MOLLHOCTM
NTAIOLLLEN CETW.

® TN 1 UCMOSHEHVE 3a3eMISIIOLLIErO KOHTaKTa
O6bI4HO NPEeAnUCLIBAETCS UMM PEKOMEHYETCS U3rOTOBUTENIEM
060pya0BaHMS.

Llenbto gaHHOM AOKYMEHTaLMM SBNAETCA NPEOCTaBEHVE MPOEKTI-
POBLLMKY AaHHbBIX, KOTOPbIE MOMOMYT eMy ObICTPO U HAAEKHO COrnaco-
BaTb HEOOXOAMMbIE MapamMeTPbl Ha CTaaum pa3paboTKn NPOeKTa.
[JeTtaneHyto MHopMaumio No NCNonb3yeMbliM METOAAM UCTBITaHNSA 1
nepecHeTy MEOLLMXCS 3Ha4eHnn Bel HanpeTe B MpUnoXeHum.

[NepevncneHHble B 3TON LOKYMEHTAUUN AaHHbIE N3MEPEHUIN SBNSIOTCA
pPesynsTaToOM Pas3oBOro UCTbITaHWSA. YkasaHHbIE PeaynsTaTbl M3Mepe-
HUIA MOTYT BapbUPOBaTLCS, Tak Kak OHW 3aBUCST OT KOHCTPYKLAM
TECTOBOW YCTAHOBKM 1 OT O6beEKTa UCMbITaHWS (KOHTypa KOPOTKOro
3aMblkaHs). o 3ToM NpU4MHE NPOV3BOAWTENO PacNPenenUTeNbHOro
YCTPOWCTBA TPebyeTCs MPenyCMOTPETb HEOOXOAVMbIE 3aLLNTHbIE
Mepbl. B 4acTHOCTH, KpenexkHoe 060pyLoBaHME JOMKHO COOTBETCTBO-
BaTb AaHHbIM Rittal.

TexHnyeckas JoKyMeHTauus/MogktoYeHre 3a3eMnenmns

1.2 YKasaHus no pa3paboTke KOHUEenuMn CUCTeMbl 3a3eMJIEHUS

BHyTpeHHee 3a3emnenHre B OCHOBHOM 06ecnevmnBasTcst Moo Yepes
JeTanu KOHCTPYKLMW, MO0 NpY MOMOLLM OTAENBHOrO NPOBOAa 3a3eM-
neHns (DIN EN 61439-1 nyHkT 7.4.3.1.2). Ina KpbILK, NaHenen ocHo-
BaHVS 1 OP., HA KOTOPbIE HE KPEMATCS NEKTPUHECKNE KOMMOHEHTI,
OBbI4HbIE BUHTOBbIE KPEMEHNS N3 METaNa ABNAIOTCS AOCTAaTOUHbIMU
LS CO30aHNS eAMHOrO 3a3eMJIEHNS, MPU YCNOBWN TOrO, YTO 06ecre-
YeHa OnmTenbHas XopoLuast MPOBOAMMOCTb. OTO OTHOCUTCS K pasiny-
HbIM 324aHHbIM CoeanHeHNsM B cucTeme Likados VX SE (cm. 3.2).
Ecnu B KpbIlww, ABEpW, 3aryLLKN 1 OP. KPENUTCS SNeKTpr4eckoe 060-
PYLOBaHNE UM CYLLIECTBYET BO3MOXHOCTb MOSIBAEHNS MOTeHUMana Ha
aTuX Oetansx’), He0BXOOMMO HAIEXHbIM 06PABOM MOAKIOHYNTE MPO-
BO[, 3a3EMJIEHVIS, CEYEHME KOTOPOIO JO/MKHO COOTBETCTBOBATL
camoMy 60SbLLIOMY CEHEHMIIO MUTAOLLLEro NPOBOAA, MOAKIKOHYEHHOMO K
JaHHOMy 060pyA0BaHNIO.

HpOI/ISBO,D,I/ITeJ'Ib HV3KOBOSIBTHOM CUCTEMBI AOJHKeH Bcerga rapaHtnpo-

BaTb, YTO KOHTYP 3a3eMJ/1IeHNA BblOSPXNT MaKCMallbHble TepMnYe-
CKre 1 onHamn4eckumne Harpyskum, BO3HMKaroLLie B MeCTe YCTaHOBKMN.

1.3 NMpepnucanus/cTaHaapTbl

B oTHOLEHWN gaHHOW TeMaTKM HEOBXOAMMO COBOAATL CNeaytoLme
cTaHOapThl:
m DIN VDE 0100 - 200 (2006-06)

Co3paHne HN3KOBOJBTHBIX YCTAaHOBOK
— TepMuHbl

m DIN VDE 0100 - 470 (2007-06)
CospgaHne HU3KOBOSBTHBIX YCTaHOBOK
— YacTb 4-41: 3awmnTHble Mepsbl
m DIN VDE 0100 - 540 (2012-06)
Co3paHNe HN3KOBOJBTHBIX YCTAaHOBOK
— BbI6OP 1 MOHTaXX 3MEKTPUYECKOrO 060PYO0BaHNS; YCTPOMCTBA
3a3eMJ1eHNS 1 MPOBOL, 3a3eMIIEHS
m DIN EN 60 865-1 (VDE 0103 : 2012-09)
TOKM KOPOTKOrO 3aMblKaHWs — PacHeT AeCTBISA
— YacTb 1: TepMuHbl 1 METOAbI pacHeTa

m DIN EN 60 204-1 (VDE 0113-1 : 2007-06)
ONEKTPUHECKME KOMMOHEHTLI 060PYA0BaHMS

m DIN EN 61439-1 (VDE 0660-600-1 : 2012-06)
HW3KOBONBTHLIE KOMMAEKTHBIE YCTPOWCTBA;
— YacTtb 1: O6wme TpebosaHns

m DIN EN 62 208 (VDE 0660-511 : 2012-06)
[ycTble Kopnyca AN HU3KOBOSBTHBIX KOMMIEKTHbIX YCTPONCTB;
— O6Lme TpeboBaHVs

) KoHTaKT ¢ OAHNM aKTBHbIM MPOBOAOM ONPEeAENeHHOro ce4HeHna



Cuctema wkados VX SE

MopknovyeHne 3a3emneHns

2. To4Yku NOAKIIIYEHUS1 NpoBOoAA 3a3eMJIeHUst
2.1 PamHbIil Kapkac — 3aKnagHas raka

II‘ HpOBOﬂ, 3a3eMIeHUst C KabebHbIM HAKOHEYHVKOM
KoHTaKTHas Lwaiiba 2335.000

Saknagrast raiika M8 4165.500

(4] PamHbiit Kapkac

Llavi6a A8,4

@ BWHT ¢ wecTurpanHon rankon M8

Makc. [onyCTUMBIN yAaPHBIA TOK KOPOTKOrO 3amblkaHus | lp = 31,7 KA

TOK TEPMUYECKOW CTOMKOCTI lth = 15,9 KA (Tk = 50 mc)
TennoBo MMMNYNbC ToKa 3BHaveHne 12t = 15,4 - 105 A2 ¢
PekomeHayeMblii MOMEHT 3aTsKKN Ma=10-12 Hm

2.2 PamHbIin KapKac — BCTaBHasi raka

1] MpoBog, 3a3emneHns ¢ KabenbHbIM HAKOHEYHNKOM
KoHTakTHast waiiba 2335.000

BcrasHas ravka M8 4163.000

(4] PamHbiit KapkKac

LLlaii6a A8,4

(6] BunT ¢ LLECTUIPaHHOW rankon M8

Makc. fomyCTUMBIN YAAPHBIA TOK KOPOTKOrO 3amblkaHns | lp = 13,5 KA

TOK TEPMUYECKOW CTOMKOCTU Ith = 8,3 KA (Tk = 50 M)
Tennosow NMMyMbC ToKa BHaueHne 12t = 3,6 - 105 A2 ¢
PekomMeHayembIi MOMEHT 3aTsKKM Ma=10-12Hm

4 TexHu4eckas AoKymeHTaLws/MoaKoHeH e 3a3eMneHns



Cuctema wkados VX SE

Mopknio4vyeHne 3a3emMneHus

2. To4ykn NnoaKN4YeHNs NPoBoAAa 3a3eMJIEHNS
2.3 Kom6uHauusa PE/PEN - KomGMHMPOBaHHbIW Yrosok, LWMHa

(2] BuT M8 ¢ LLIECTUIPaHHOW FrOIOBKOWN
[Mpy>xnHHas wanba A8,4

(4] 3BaknagHas raka M8 4165.500

(5] Mpy>vHHas wanda A10,5

LLinra PE/PEN 9686.5XX
LLlecturpanHas ravika M10

KpenexHbi yronok PE/PEN 9686.350

@ BWHT ¢ wecTurpanHon ronoskon M10

Makc. AOMYyCTUMBIN YAAPHBIA TOK KOPOTKOro
3aMbIKaHUSA

30 x5 lp = 36,0 KA
30x 101, = 63,0 KA
80 x 10 Ip = 138,0 kA

HOMY TOKY

HomuHanbHas yCTOl7IHI/IBOCTb K KpaTKOBPEMEH-

30 x5 low = 18,0 KA (1 ©)
30 x 10 low = 30,0 KA (1 ©)
80 x 10 low = 61,7 KA (1 G

)

o

[e—¢ Rp
T dp
5l— g

TexHnyeckas JoKyMeHTauus/MogktoYeHre 3a3eMnenmns



Cuctema wkados VX SE

MopknovyeHne 3a3emneHns

2. To4ykn NnoaKN4YeHNs NPoBoAAa 3a3eMJIEHNS

2.4 NMnockue getanu

1] LLlecTurpaHHas ravika M8

MpoBog, 3a3emneHns ¢ KabenbHbIM HAKOHEYHNKOM
LLlaii6a A8,4

(4] MpnBapeHHbI 60T M8

[nockas pnetanb

(6] Mpy>xrHHas wanba A8

Makc. [onyCTUMBIN yAaPHBIA TOK KOPOTKOrO 3amblkaHus | I, = 32,6 KA

TOK TEPMUYECKOW CTOMKOCTI lth = 16,1 KA (Tk = 50 mc)

TennoBo MMMNYNbC ToKa 3BHaveHne 12t = 16,1 - 108 A2 ¢

PekomeHayeMblii MOMEHT 3aTsKKN Ma=8-10Hm

2.5 MNaHenb oCHOBaHUS

1] MpoBog, 3a3emneHns ¢ KabenbHbIM HAKOHEYHNKOM
KoHTakTHasi Wwaiiba 2335.000

LLlaii6a A8,4

(4] CamoHapesaroLLmI LIeCTUIPaHHbIi BUHT M8
[MNaHens ocHoBaHWs

Makc. [onyCTUMBIN yAaPHBIA TOK KOPOTKOrO 3amMblkaHus | lp = 27,0 KA

TOK TEPMUYECKOW CTOMKOCTI ln = 13,4 KA (Tk = 50 Mmc)

Tennosow UMMyMbC ToKa 3BHadeHue 12t = 11,1 - 106 A2 ¢

PexkomMeHayeMblii MOMEHT 3aTsXKKM Ma=10-12 Hm

2.6 MoHTa)XKHas naHenb

{

N

D
VAN

4

(1] 3y64yaTtas raika M8, DIN 6923

BuHT ¢ monynoTarHom ronoBKoW ¢ KeagpaTHbIM nogronoskom M8, DIN 603
[MpoBopg 3a3eMneHns ¢ kabenbHbIM HAKOHEHHUKOM

[4] Liaii6a AB,4

MoHTaxkHast naHenb

(6] LLlecTurpaHHas ravika M8

Mpy>xrHHas wanba A8

Makc. JonyCTUMbIN YAAPHDBIM TOK KOPOTKOro 3amMblka- I = 53.6 KA
HUS P =

TOK TEPMUYECKOW CTOMKOCTI lih = 25,3 KA (Tk = 150 mc)

TennoBo MMMNYNbC ToKa 3HaveHue 12t = 105 - 106 A2 ¢

PekoMeHayeMbIi MOMEHT 3aTsXKKN Ma=10-12 Hm

TexHu4eckas fokyMeHTaLms/TToaKtoYeHne 3a3eMneHmns



Cuctema wkados VX SE

[donycTumas Harpy3kKa no ToKy

3. AonycTumasi Harpy3Ka fno TOKy U YCTOM4YMBOCTb K KOPOTKOMY 3aMblKaHUIO

3.1 [lonyctumas Harpy3ka no ToKy /i CUCTEMHbIX KOMMJIEKTYHOLUX
3.1.1 PaMHbIl i KapKac — cucTeMHbIe Laccu

CucTemHble waccu
8100.730 - 8100.733
8617.000 - 8617.060
8617.100 - 8617.210

Camopes 5,5 x 13

Makc. [JOnyCTUMBIA YOapHBIii TOK KOPOTKOTO 3amblkaHnsa | Ip = 61,1 KA

TOK TEPMUYECKOW CTOMKOCTA Ith = 29,2 KA (Tk = 40 mc)
TennoBow MMMyNbC Toka BHavyeHue 2t = 47,7 - 106 A2 ¢
3.1.2 PamHbIli KapKac - LieHTpasnbHasa To4kKa 3a3eMJieHns
N2~ LleHTpanbHas To4ka 3a3emneHunst 7829.200

Camopes 5,5 x 13
KoHTakTHas Wwaiita M8 2335.000

9
Q E I_IpOBO):I, 3a3eMneHns ¢ KabenbHbIM HAaKOHEYHNKOM
Q
A \ » (5] Liavica A8,4
P
9

(6] LLlecTurpaHHas ravika M8
Makc. JOnyCTUMBIN YoapHbIi TOK KOPOTKOTO 3amblkaHns | Ip = 14,7 KA

TOK TEPMUYECKOI CTOMKOCTA lth = 9,1 KA (Tk = 50 M)

@E@E@

Tennosow UMMyMbC ToKa 3HayeHue 12t = 3,92 - 106 A2 ¢

5

TexHnqeckas foKyMeHTaums/MoaKmoYeHe 3a3emMneHIst 7



Cuctema wkados VX SE

LOonycTtumas Harpy3ka no ToKy

3. D,onycmmaﬂ Harpy3kKa no Toky un yCTOﬁHMBOCTb K KOPOTKOMY 3aMbIKaHUIO
3.1.3 PamHblIii KapKac — MOHTa)KHasi NnepemMblvKa

RE]
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MoHTarkHas nepembidka 4694.000 — 4697.000

(2] Camopes 5,5 x 13

MaKc. AOMYCTUMBIN YAAPHbIA TOK KOPOTKOTO 3aMblKaHIs!

o = 26,4 KA

(B2 SEZ SED SER Swl SwZ S vl

TOK TEPMUYECKOI CTOMKOCTA

lin = 13,0 KA (Ti = 50 Mc)

Tennoson MMMNYNbLC Toka

BHadeHue 12t = 10,3 - 106 A2 ¢

3.1.4 PamHbIi Kapkac — aep>xaTenb, KabesbHas LUMHa

BWHT ¢ BHYTPEHHUM LuecTUrpaHHnkom M8

KabenbHas wimHa 8619.400 — 8619.460
3aknagHas ranka M8 4165.500

[4] Llain6a A8 4

CTtonopHas wanba A8,4

(6] Mpy>xvHHas wanba A8

Makc. AonyCT MBI yaapHbIi TOK KOPOTKOTO 3aMblKaHWS

I =518 KA

TOK TEPMUNYECKOW CTOMKOCTU

lin = 35,2 KA (T = 40 Mc)

TennoBow NMNyNbC Toka

BHaveHue 12t = 49,6 - 106 A2 ¢

3.1.5 PamHbIit Kapkac — Hecylyas WwuHa 75 x 20 mm

Hecywias wnHa 75 x 20 mm 4394.000 - 4398.000

SaknagHas raiika M8 4165.500
BWHT ¢ noTanHon ronoskon M8

MaKc. AOMYCTUMBIN YAAPHbIA TOK KOPOTKOTO 3aMblKaHIs!

Io = 50,6 KA

TOK TEPMUYECKOI CTOMKOCTA

lin = 35,8 KA(Tk = 40 mC

Tennosoi UMMynbC Toka

3HaveHue It = 51,3 - 106 A2 ¢

TexHu4eckas fokyMeHTaLms/TToaKtoYeHne 3a3eMneHmns



Cuctema wkados VX SE

[donycTumas Harpy3kKa no ToKy

3. D,onycmmaﬂ Harpy3kKa no Toky un yCTOﬁHMBOCTb K KOPOTKOMY 3aMbIKaHUIO
3.1.6 PamHbIlt Kapkac — Hecylyas LiMHa 48 x 26 mm

Hecywas wmnHa 6 mm
8617.800 — 8617.830
(2] 3aknagHas ranka M8 4165.500
BWHT C BHYTPEHHUM LLECTUrpaHHKom M8
[4] Llavica A8,4
(5] Mpy>xvHHas wanba A8

Makc. fonyCTUMbIA YAAPHBIA TOK KOPOTKOrO 3amblkanus | Ip = 30,0 KA

TOK TEPMUNYECKOW CTOMKOCTU lih = 21,1 KA (Tk = 40 mc)

TennoBow MMMyNbC ToKa 3BHaverne 12t = 17,8 - 108 A2 ¢

3.1.7 PamHbIli KapKac — MOHTa)KHasi limMHa 18 x 39 mm

MoHTaxkHas wrHa 18 x 39 MM (HanpaBnsoLLas LUMHA MOHTaXKHOM
naxenwv) 8617.700 — 8617.730

Camopes 5,5 x 13

Makc. JOnyCTUMBIA YAapHBI TOK KOPOTKOTO 3amblkaHns | Ip = 21,4 KA

TOK TEPMUYECKOW CTOMKOCTU lth = 10,6 KA (Tk = 50 mc)

Tennosow MMMyNbC ToKa BHaveHue 12t = 6,9 - 105 A2 ¢

3.1.8 [1Bepb — BUHT C BHYTpPEHHel pe3b6oii, Tpy64yaTast pama gBepu

S BvHT ¢ BHyTpeHHen pessbon M6
@ Tpyb4aTtas pama osepu

Ll @ Makc. JOnyCTUMBIN YaapHBIii TOK KOPOTKOTO 3amblkaHns | Ip = 30,0 KA
% ﬁi TOK TEPMUYECKOI CTOMKOCTA lth = 21,0 KA (Tk = 40 mc)
. /’@ Tennosow MMMyMbC ToKa 3BHayeHue 12t = 17,6 - 106 A2 ¢

] =060 550r—0=0F 0 %
A

TexHnqeckas foKyMeHTaums/MoaKmoYeHe 3a3emMneHIst 9



Cuctema wkados VX SE

LOonycTtumas Harpy3ka no ToKy

3. JJ,onycmmaﬂ Harpy3kKa no Toky un yCTOﬁHMBOCTb K KOPOTKOMY 3aMbIKaHUIO
3.1.9 Pama ocHOBaHus1 — LLOKOJIb

BWHT ¢ BHYTpPEHHUM LecTurpaHHkoM M12
(2] CTtonopHas wanba A13

Makc. JOnyCTUMBIN YoapHBbIii TOK KOPOTKOTO 3amblkaHns | Ip = 40,7 KA

TOK TEPMUYECKOI CTOMKOCTA lth = 27,4 KA (Tk = 40 Mmc)

TennoBow MMMyNbC ToKa 3BHaverne 12t = 30,0 - 105 A2 ¢

3.1.10 PamHbIi Kapkac (YyrnoBou 3/1IeMeHT) — LLoKOJ1b

BWHT ¢ BHYTpPEHHUM LecTUrpaHHkoM M12
(2] CTtonopHas wanba A13

Makc. fonyCTUMbIN yaapHbIA TOK KOPOTKOro _

3aMblkaH1s lo = 40,8 KA

TOK TEPMUYECKOI CTOMKOCTH lth = 27,7 KA (Tk = 40 Mmc)
Tennosow MMMyNbC ToKa 3HayeHue 12t = 30,7 - 106 A2 ¢

10 TexHn4eckast fokyMeHTauws/MogkntoyeHne 3a3emMneHns



Cuctema wkados VX SE

[donycTumas Harpy3kKa no ToKy

3.2 flonycTnmas Harpy3ka no TOKY AJiIS aBTOMaTU4€CKOro KOHTaKTUpoOBaHUs

CurcTema aBTOMaTMHECKOro KOHTakTupoBaHus VX SE obecnevnsaeT
TOKOMPOBOZSILLEE COEANHEHNE MNOCKMX AeTanen ¢ KapkacoMm. Peaynb-
TaTbl HALLNX UBMEPEHWI MOATBEPXKAAIOT, HTO COEANHEHMA 0bnaaaroT
nepexodHbiM conpoTueneHnem meHee 0,1 Om, 4to Tpebyetcs DIN EN
62 208.

KacatenbHo BKMOHYeHNs ABepU Mepy 3alLuTbl "3aLlimta npy HEMPSiMOM
MPVKOCHOBEHMN" Mbl PEKOMEHYEM MOAKMOYUTL K ABEPU Crieuvanb-
HbIll MPOBOM, 3a3EMJIEHNS, TaK Kak ANUTENbHOE NPOBOASLLEE 3a3eMIle-
HME HE MOXET BbITb rapaHTNPOBAHO (OKpacka, Macso, 3arpA3HEHNE 1
p.). MpoeKTMPOBLLMKY HEOBXOAMMO YTOYHWTbL, HACKOBKO aBToMaTu-
4YeCKOe KOHTaKTUPOBaHVe OTBEYaET TPEHGOBAHNAM CUCTEMbI 3a3emMI1e-
H¥s. Mbl obpalLiaem Balle BHUMaHMe Ha NyHKT 1.2 (Yka3aHnsi Mo KOH-
Lenumm), a Takke Ha COOTBETCTBYIOLLME MPeanMcaHns U CTangapTbl
(cm. 1.3).

YkasaHue:

YKkazaHHble ganee napameTpbl Obiv onpeaeneHs! Mpr UCNoNb30BaHUN
CTaHOAPTHOIO TAKOKPACOHYHOMO MOKPBITUS, MPW UCMONb30BaHN
HECTaHOAPTHOrO MOKPbITUS YCIOBUS KOHTAKTUPOBaHMSA MOMYT OT/IN-
YaTbCs. KOHCTPYKTUBHO NPEeayCMOTPEHO aBTOMaTUYECKOE BblpaBHN-
BaHVie NOTEHLMANOB Mexay 3afHe CTEHKOWM, MOTONIOYHON MaHesbHo,
OOKOBbIMY CTEHKaMU (KOMMNEKTYIOLLME) 1 OCHOBHBLIM KOPYCOM, a
TaKKe NaHensMn OCHOBAHNS 1 OCHOBHbBIM KOPMYCOM. [pn yCTaHOBKE
komMnnekTyoLwx Rittal ¢ anekTponuTanem (KOHOMLMOHEPSI, PUALTPY-
HOLLME BEHTUNSATOPDI M OP.) B BOKOBYHKO CTEHKY, 3a[QHIOK CTEHKY Ui
MOTONOYHYIO NaHeNb HEOOXOANMOE 3a3eMIeHe 06ecnevmBaeTcs
Yepes MexaHmn4eckoe KpenneHune. [ns o6o3HadeHns PyHKLMM 3a3eM-
NEHNS KPEMEXHbI 3NIEMEHT HEOOXOANMMO 0603HA1NTL CUMBOJIOM
3a3emMnenus. [JononHUTeNbHOE NOOKIOYEHEe 3a3eMeHNst He Tpeby-
eTcsl.

3.2.1 PamHbIft KapKac — 3afHsAs CTeHKa

BWHT ¢ nnockoi ronoskor M6 x 16

@ [epr>xaTenb NNoCKMX AeTanen ¢ KOHTaKTHOW NPY>XXNHOWN
3agHsAs cTeHKka

Makc. LlOI'IyCTMMbIl7I yp,apru?l TOK KOPOTKOro 3amMblkaHnA

b =15 KA

TOK TEPMUYECKOW CTOMKOCTH

lh = 7,5 KA (Tk = 50 Mmc)

TennoBow NMMyNbC Toka

BHavyeHue 12t = 3,52 - 106 A2 ¢

3.2.2 Pama oCHOBaHu1s — NaHeslb OCHOBaHUA

Camopes 5,5 x 13
(2] NManens ocHosarms
YnnotHeHne

Makc. LlOI'IyCTMMbIl7I yp,apru?l TOK KOPOTKOro 3amMblkaHnA

Io=15,3 KA

TOK TEPMUYECKOW CTOMKOCTH

lin= 7.7 KA (Tk = 33 MC)

TennoBow NMMyNbC Toka

BHaveHue 12t = 0,4 - 105 A2 ¢

TexHnyeckas JOKyMeHTauus/MofktoYeHre 3a3eMnenmns
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Cuctema wkados VX SE

LOonycTtumas Harpy3ka no ToKy

3.3 JlonyCTUMbIAN TOK KOPOTKOIO 3aMblKaHNS AN NPOBOAHUKOB 3a3eMJIEHUS

3.3.1 MpoBoAHUKMN 3a3emneHus, ¢ nsonsimen us NBX
[lonyCTMBbIN TOK KOPOTKOMO 3aMblKaHWs 4719 MPOBOAHVKOB 3a3emMe-
Hus Cu (¢ nsonaumen ns MNBX), OCHOBaHHbIN HAa OIMTENBHOCTN KOPOT-
KOro 3amblkanns 0,04 ¢; 0,2 ¢; 0,5¢;1cubc.

AOI‘IyCTVIMbIﬁ TOK KOPOTKOro 3ambliKaHus

Y o CeyeHune npoBoaHUKa 3a3emneHuns (nsonauus us NBX)

4 mm2 (Cu) 10 mm2 (Cu) 16 mm2 (Cu) 25 mm2 (Cu) 35 mm2 (Cu)
0,04 ¢ 2,86 KA 7,15 KA 11,44 KA 17,88 KA 25,03 KA
02c¢ 1,28 KA 3,20 KA 5,12 KA 8,00 KA 11,20 KA
05¢ 0,81 KA 2,02 KA 3,23 KA 5,05 KA 7,07 KA
1,0c 0,57 KA 1,43 KA 2,29 KA 3,58 KA 5,01 KA
50c 0,26 KA 0,64 KA 1,02 KA 1,60 KA 2,24 KA

PacyetHast 6aza EN 61 439-1, npunoxxerue B (VDE 0660, 4acTb 600-1)

V|2 .
sp= -t 1= Sp -k Vin

k

| = DONYCTUMBI TOK KOPOTKOIO 3aMblkaHns B A

OaHo:
Ceuenne nposogHvka SP = 4, 10, 16, 25, 35 mm2
Bpewms otkntodenma t = 0,04; 0,2; 0,5; 1; 5 ¢

KoathduumeHT mateprana k = 143 A -\/g/mm?

3.3.2 NMpoBOAHUKMN 3a3eMIIEHUS, HEM30NIMPOBaHHbIE
[lonyCTUMBIN TOK KOPOTKOIO 3aMblKaHnst Anst MPOBOAHVKOB
3a3eMNEHNS (HEN30IMPOBAHHbIE), OCHOBAaHHbIN Ha ANUTENBHOCTN
KOPOTKOroO 3amblkaHus 0,04 ¢; 0,2 ¢; 0,5¢;1cnbec.

JAonycTUMbIA TOK KOPOTKOro 3amMmblKaHUs

Bpewms OTKIIOMEHS! ALIMTHOTO YCTPOMCTEa CeyeHune NpoBoAHMKA 3a3eMeHUst (Hen3oNIMPOBAHHOIO)

4 mm2 (Cu) 10 mm2 (Cu) 16 mm2 (Cu) 25 mm2 (Cu) 35 mm2 (Cu)
0,04 ¢ 3,52 KA 8,79 KA 14,07 kA 21,99 KA 30,79 KA
02c¢ 1,57 KA 3,93 KA 6,30 KA 9,84 KA 13,78 KA
0,5¢ 1,00 KA 2,48 KA 3,97 KA 6,21 KA 8,70 KA
1,0c 0,70 KA 1,76 KA 2,82 KA 4,40 kA 6,16 KA
50c 0,32 KA 0,79 KA 1,25 KA 1,97 KA 2,76 KA

PacyetHast 6a3a EN 61 439-1, npunoxxerne B (VDE 0660, 4acTb 600-1)

Sp= I=Sp-k- Vit

k

| = DONYCTUMBI TOK KOPOTKOIO 3aMblkaHns B A

:

[0aHo:
CeyeHvie nposopa SP = 4, 10, 16, 25, 35 Mm?2
Bpewms otkntodenma t = 0,04; 0,2; 0,5; 1; 5 ¢

KoadhduumeHT mateprana k = 176 A - Ves/mm?

12 TexHn4eckast fokyMeHTauws/MogkntoyeHne 3a3emMneHns



Cuctema wkados VX SE

MeTopa ncnbiTaHU U OLEHKa

4. MeTopa ncnbiTaHNM N OLLEeHKA

Komnanus Rittal nooseprna nogkntoveHns 3a3eMneHns pacrnpenenm-
TenbHoro wkada VX SE psay Tpynoemkmx ncnbitaHnii B uHCTUTyTe IPH
r. BepanHa, SBASIOLLMMCS OOHWUM U3 KPYMHENLLMX HEMELIKUX UCTMbITa-
TeNbHbIX MHCTUTYTOB. [1p1 STOM COEANHEHNS MEXY YacTAaMU KOp-
nyca, a TakKe TOUKM NOJKIIFOYEHNST MPOBOAOB 3a3eMIIeHNs Bbinn Npo-
BepPEHbI Ha 3PPEKTUBHOCTb SNEKTPUHECKOTO COEANHEHNS (COrT.

DIN EN 62 208) 1 TepMUYECKYIO YCTONHMBOCTb K KOPOTKOMY 3aMblKa-
Huto (B cooTBeTcTBMM € DIN EN 61 439-1). Llenbto ncnbiratensHoro
psiaa 66110 oKa3aTeNbCTBO HANMYMSA KOHTaKTa MexXay OTAeNbHbIMM
4YacTaMKN Kopryca 1 NosyYeHne cBeaeHnin 06 YCTOMHMBOCTY K KOPOT-
KOMY 3aMblkaHWto. Bbinv onpegeneHbl 1 [OKYMEHTUPOBaHb! 3HAYEHVS
y,qapHozro TOKa KOPOTKOrO 3aMblKaHWs 1 TEMIOBOW 3HEPT UM TOKa (3Ha-
YeHve 12t).

4.1 MeTtopbl UcnbiTaHUA

B O6beKTbl UCTbITaHNS Gblnv NMOAKIKOYEHb! K reHepaTopy 60MbLLION
CWIbl TOKa Yepes CUMOBOI TpaHchopmaTop, Nocne Yero NnoaBep-
THYTbI TOKY KOPOTKOMO 3aMblKaHWs B TEHEHWE OnpeaeneHHoro nepu-
ofa BPeMEHW.

B [10 1 Nocne KOPOTKOrO 3aMblKaHNst ObIIO U3MEPEHO U 3800KYMEH-
TUPOBaHO NePexoHOe COMPOTUBIEHNE MO NPUHLMMY BOMLT-aMrep-
HOW 32BMCMMOCTW.

W Y[apHbIi TOK KOPOTKOIO 3aMblKaHWs YBENMUMBAICS MOCTENEHHO,
roka He MPOV30LLINIO PaspyLLIEHe CoeaNHEHNS 1 BblNo NPeBbI-
LLIEHO AOMYCTUMOE NEpPexoaHOe CONPOTUBNEHNE.

B Bbinn 3admKCNPOBaHbI XapakTePUCTVKIA KPUBOW TOKA W HaNpsiXke-
HVIs1, @ TaKxe onpeaeneHbl NapaMeTpbl YAapHOro Toka KOPOTKOrO
3aMblKaHVsi, MEPEXOOHOIO TOKa KOPOTKOrO 3amblkaHus (3chheKTVB-
HOE 3Ha4eHe), ANUTENBHOCTb KOPOTKOrO 3aMblKaHWst U HTErpan
[xoynst (TepMnYeckoe AENCTBUE TOKA).

m doTorpadmyeckm 6bin1o 3adhMKCUPOBAHO COCTOAHNE COEOVHEHNS
00 1 nocne oTaeNbHbIX 3TarnoB UCMbITaHWA.

TexHnyeckas JOKyMeHTauus/MofktoYeHre 3a3eMnenmns

4.2 NMpumeyaHue K 3aKJII0YEeHUIO

OueHka pesynsTaToB UCMbITaHUA OCYLLECTBAANACE NyTeM BU3yaslb-
HOrO OCMOTPA 3NEKTPUHECKOrO COEAMHEHNS N 3MEPEHst KoaumLm-
eHTa CONPOTUBMEHNS. B 3ToOM MecTe cnefyeT OTMETUTb, YTO CKpPe-
H1e BrofHe AOMYCTUMO, ECNV HE HAPYLLIAETCS ANEKTPUYECKOE
COEOVIHEHWE N HE BOCMIAMEHSIKOTCS PACMOSIOXKEHHBIE PSAOM AETaun
(corn. DIN EN 61439- 1, n. 8.2.4.3 np.1). o 310 NpUYMHE Mbl PEKO-
MeHayem NMpoBOAUTL MHANBUAYabHbIE UCTMbITAHKS, COOTBETCTBYIO-
LLINE KOHCTPYKLMM OaHHOW CUCTEMBI.

B peaynsraTe ncnbiraHmus 6b110 onpeaeneH TENNoBOM MMMNYSbC ToKa
(12t), KOTOPBIV MOXET ObITb UCMONB30BaH MPOEKTUPOBLLVKOM L5t pac-
yeTa BO3MOXKHOWM Harpy3ku (cM. DIN EN 61439-1).

[MpY KOPOTKNX 3aMbIKAHUSIX HEMNPOLOKUTENBHOIO BPEMEHN AENCTBUS
TEPMUHECKII UMMYIbC TOKa |2t 0cTaeTCs MPaKTUHECKM MOCTOSHHBIM.
OTO 03HaYaEeT, YTO y NPOAYKTa CO BPEMEHEM OTKIOHEHNS Tk 1 TOKOM
TEPMUYECKON CTONKOCTY | 3a4aHHyO TOKOBYIO HarpysKky (I2t) npesbl-
LaTh HeMb3s.

[2 -t = In? - Tk = KOHCT.

Takke cneflyeT OTMETUTb, YTO yKa3aHHbIe 3HaYeHVs! AeNCTBUTENbHbI
TONbKO AN MPOLLEeALLMX UCMbITaHNS AeTanen KOHCTPYKLUMM 1 CoeanHe-
HIA.

B 4acTHOCTW, B OTHOLLEHUM OMHAMMUHECKOW YCTOMHMBOCTU K KOPOT-
KOMY 3aMbIKaHMO HEBO3MOXXHO ykasaTb YHUBEepCallbHble NapameTpb!.
MK MCNonNb3oBaHUM YKadaHHbIX NapameTPOB Mo AOMYCTVMbIM yaap-
HbIM TOKaM KOPOTKOrO 3aMblkaHus HEO6XOAMMO Y4UTbIBaTb, YTO pac-
npeneneHne NUTaroLLMX IMHNIA 1 KOHCTPYKLUMS pacnpeaenmuTeisHoro
LKadha MrpatoT 3HAYUTESNBbHYIO POJb B OTHOLLEHMN BO3HUKAIOLLINX
TOKOBbIX Harpy30K.
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