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IIpexbcBaum B AT kopmyc: Tmax

Tun Ha npeKbCcBavYa

Cepus | Tun

T

~NOoO ok~ wWwN -

Kpaiina nskirouBaresina
CIOCOOHOCT HA H3K/II0YBaHE
NpPH KbCO CheAHHEHHe NPH

415V AC
B =16 kA
C=25kA
N =36 kA
S =50 kA
H =70 kA
L =85 kA (for T2)
L =120 kA (for T4-T5-T7)
L =100 kA (for T6)
V =150 KA (for T7)
V =200 kA

Hommunanen
HEeMpPEeKbCHAT

Homunanen
MPOABIDKUTENICH TOK U

Homunanuo

paboTHO Hanpexenue Ue

Homunamao
HM30JIAIOHHO
Hanpexenue Ui; T.e.
MaKcuMajHaTa
CPEIHOKBapaTHYHA
CTOMHOCT Ha
HaTpEeKEHUETO, Ha
KOETO MPEeKbCBAYBT
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Ha 3aXpaHBaHETO U
TIPH OTIPEIETICHU
TECTOBH yCJIOBHSL.

Ue=690V Ui=800Y Uimp=8k\V

Kpaiina
U3KIIIOYBATEIHA
CIOCOOHOCT MpH
KbCO ChEINHCHHUE
(Icu) 1 omuHaNHA
paboTHa
U3KITFOYBATEIHA
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(Ics) mpu
pa3InYHK
CTOHHOCTH Ha
HAaIpeKEHNETO.

ChbriacHo
MEXTyHapOAHHS
cranzapt IEC 60947-2
NpPEeKbCBAYNTE MOTaT Jia
ce pa3JeNsT Ha
Kareropus A, T.e.
OBp3oJelicTBamaTa
3aI{Ta HA TPEKbCBAYNTE
U3KIII0YBa 0€3
BpeMe3aKbCHEHHE MPH
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Kareropus B, T1.e.
OBp3oJelicTBamaTa
3aIHTa € C BE3MOKHOCT
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O3nauennero CE
BBPXY
NPEeKbCBAYNTE Ha
ABB mnokasBa
H3MIBIIHEHUE Ha
M3UCKBAaHMSTA HA
cnequute CE
TTUPEKTHBH:
“JlupeKTuBa 3a

HHUCKO HampexeHue”

(LVD)
Ne2006/95/CE
“JlupekTuBa 3a

CJIICKTpOMAarHuTHa

CHBMECTHMOCT”
(EMC) Ne89/336
EEC.
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T.€. BBpXOBaTa
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CTaHZApPT

IEC 60947-2:
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pasmnpenenuTenH
U ypeadu HHCKO
HalpexeHue -
MPeKbCBAYH .
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1 MPH KbCO CheHHEHHE MPU TOK
415V AC 630 A
2 B =42 kA 800 A
3 N =65 kA (50 KA E1) 1000 A
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4 H =100 kA 1600 A
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4000 A
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1 YcrpoiicTBa 3a 3aIUTAa U yIIPaBJIeHHUE

1.2 OcHoBHM onpeae/IeHUs

OCHOBHHTE ONpENeNICHNs 32 KOMIUICKTHU Pa3NpeleIuTeIHN Ypea0u HUCKO
HalmpeXXeHne ca BKIOYeHH B MexayHapomuute cranmaptu IEC 60947-1, IEC
60947-2 u IEC 60947-3.

OCHOBHM XapaKTePUCTUKH

Ilpexvceau

MexaHUYHO KOMYTAallMOHHO YCTPOMCTBO, KOETO MOKE€ [Ja BKJIIOYBA,
MPOBEXK/a U MPEKbCBA TOKOBE MPU HOPMAJIHU PaOOTHH YCJIOBHUS Ha BepHrara, a
CBIIO TaKa Ja BKIIOYBA, IPOBEXkKAA 3a OIPEAEIECHO BPEME U 1A NPEKHCBA TOKOBE
IIpU ONpPEAEICHU aHOPMAIHU PaOOTHH YCIIOBHS Ha BEpHUrara, KaTo Te3d Hpu
KbCO ChEAVHEHUE.

Toxoocpanuuumenen npekvceau

[TpexbcBad ¢ BpeMe Ha MPEKbCBaHE JOCTATHYHO KPATKO 3a Ja MPeJOTBpaTh
TOKBT Ha KbCOTO CHEAMHEHHE Ja JOCTHTHE BbpPXOBAaTa CTOWHOCT, KOSTO B
MPOTHUBEH clly4ail O Moria qa 0b/ie JOCTUrHAaTa.

Ilpekvceau c wiencenien MoHmMadtc

IIpexbcBau, KOWTO B J[ONBIHEHHE HA CBOUTE MPEKbCBAIM KOHTAKTU
pasmonara u ¢ oIle eArH Ha0Op OT KOHTAKTH, KOUTO MO3BOJSBAT MPEKbCBAYBT
na Ob/Ie OTIIENICH OT BEpHraTta.

H3earcoaem npexvceau

[IpexbcBad, KOWTO B JONBIHEHHE CHhC CBOUTE NPEKBHCBAIM KOHTAKTH,
pasmoiiara u ¢ Habop OT M30JMPAaHU KOHTAKTH, KOUTO MMO3BOJISIBAT PEKbCBAYBT
Ja ObJie OTHCNICH OT IJaBHATa BEpUIa, TaKa Y€ B M3TETJICHO TOJIOXKCHHE Jla Ce
ITOCTUTHE W30JIAIIMOHHO Pa3CTOSHUE B ChOTBETCTBHE C YKA3aHUTE U3NCKBAHUSI.

Ilpexvceay 6 nam Kopnyc
IIpexbcBad, KOUTO MMa OMOPEH KOPIYC OT OTJSAT W30JAIMOHEH MaTepual,
MpeCTaBIISIBAI HHTETPUPaHa U Hepa3zeiHa YacT OT MpeKbCcBaya.

Pazeounumen
MexaHMYHO KOMYTAI[MOHHO YCTPOMCTBO, KOETO B OTBOPEHO TOJOKEHHUE
HN3IBJIHABA CBbOTBETHUTEC NU30JIAIIMOHHU U3UCKBAHUATA.

3awumen 610K

YCTpoicTBO, MEXaHHUYHO CBBP3aHO C KOMYTAIHOHHOTO YCTPOMCTBO, KOETO
KOMaH/IBa 3am)p>lca1m/ITe KOMITIOHCHTH n II03BOJIsIBA OTBapHHeTO NI
3aTBapsSHETO HA KOMYTAIIMOHHOTO YCTPOUCTRO.
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Bunose HECU3INPABHOCTHU U TOKOBE HA IMOBpeaa

Ilpemosapeane

PaboTHO chCTOSIHHME B €EKTPUUECKU M3MIPAaBHA BEpUra, IMPH KOETO MPOTHYA
TOK HaJl HOMUHAJIHHA.

Kwvco cvedounenue

Ciay4yailHO WM TpeJHaMEpeHO CBBP3BAHE NPU CPAaBHUTEIHU HUCKO
CBIIPOTHBJICHUE WM MMIICAAHC HA [BE WIM IMOBEYE TOYKH OT EIEKTPUYECKa
BEpUra, KOUTO HOPMAJIHO CE€ HAMUPAT IO Pa3IMYHH HAPEKEHUS.

Ocmamvuen mok (1,)

BektopHara cyma OT TOKOBeTe, MNpPOTHYALlXM B IJaBHaTa Bepura Ha
IIPEKbCBAYA.

Homunaanu padboTHH XapaKTepHUCTHKHU
HanpeskeHus1 1 4eCTOTH

Homunanno pabomno nanpecenue (U,)

HomuramHOTO paboTHO HampeXeHHe Ha eIHO YCTPOMCTBO € CTOMHOCTTa Ha
HaNpeKEHUETO, KOSITO KOMOMHUpPaHa ChC CTOMHOCTTa HA HOMHHAIHUS paboTeH
TOK, OIpEelens IPUI0KEHHETO Ha YCTPOMCTBOTO M 3a KOSTO CTOMHOCT ce
OTHACST CbOTBETHUTE M3MHUTAHUS U KATETOPUH 3a [IpUJIaraHe.

Homunanno uzonayuonno nanpexcenue (U;)

HoMuHanHOTO U30MallMOHHO HAaNpeKEHWEe Ha €OHO YCTPOWCTBO €
CTOMHOCTTa Ha HAIPEeKEHHETO, 3a KOSATO CE OTHACAT CTOMHOCTHTE Ha
AUCIICKTPUYHUTO HAIIPCKCHUE W Ppa3CTOAHUATAa Ha TOKOBETEC Ha YTCUKA.
MakcuManHaTa CTOHHOCT Ha HOMHHAIHOTO pabOTHO HaIpeXeHWe B HHUKON
cilyyail He OMBa Ja NpPEBHIIaBa CTOMHOCTTA HA HOMHMHAJIHOTO H30JALIMOHHO
HarpeKeHue.

Homunanno évpxoso umnyncno nanpescenue (Uinp)

BwpxoBaTa cTOMHOCT Ha MMITYJICHO Halpe)KeHHe MpU yCTaHOBeHa (opMma U
MOJISIPHOCT, HA KOSTO YCTPOWCTBOTO MOXE Ja W3AbPKU 0e3 moBpeda mnpu
OTIpEICJIEHH YCJIOBHS HAa HM3MMTAaHHUS U 33 KOSTO C€ OTHACAT CTOMHOCTUTE Ha
W30JIALIMOHHUTE Pa3CTOSHHUS.

ToxoBe

Homunanen npoovicumenen mok (I,)

HoMuHamHUAT TpOABIAKUTEIIEH TOK HAa €JHO YCTPOMCTBO € CTOMHOCTTa Ha
TOKa, OTpejAelieHa OT TPOHW3BOJIUTEINSA, KOATO YCTPOWCTBOTO IIPOBEXAAa B
HEMPEeKbCBAT PEKUM Ha padoTa.

Homunanen ocmamvuen pavomen mok (I,,)

ToBa € cpeaHOKBagpaTHMYHATa CTOMHOCT HA CHUHYCOWUJATHHUS OCTaTbu€H
paboTeH TOK, NpEeaNmucaH 3a IpeKbCcBada OT IPOWU3BOIUTENS, TPH KOSTO
MPEKBCBAYBT 1IE PAOOTH MPH ONPEACIICHUTE YCIOBUSI.
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PaboTHu XapaKTCPUCTUKHU MPH YCJI0BUA HA KbCO CHb¢IUHCHHUE

Homunannama éKknroueamenna cnocooHocm

HomuHanHata BKJIIOYBATENTHA CHOCOOHOCT Ha E€IHO YCTPOMCTBO €
CTOMHOCTTa Ha TOKa, yKa3aHa OT MPOU3BOJUTENIS, KOSATO YCTPOHCTBOTO MOXKE Ja
BKJTIOYH TIPH OTIPEICTCHUTE YCIOBHSL.

Homunannama u3knoueamenna cnocoonocm

HomunanmHata w3KimOYBaTeNlHA CIOCOOHOCT HA €THO YCTPOWCTBO €
CTOMHOCTTA Ha TOKA, yKa3aHa OT IIPOU3BOJUTEN, KOATO yCTPOUCTBOTO MOXKE J1a
U3KJIIOYH IIPU ONPEAETICHUTE YCIOBUSL.

Kpaiina uzknrousamenna cnocoonocm npu kvco cveounenue (lg,)

Kpaiina (BppxoBa) M3KJIIOYBATEIHA CIIOCOOHOCT MPU KBHCO ChEAWHEHHE Ha
€IMH IpPEeKbCBau € MaKCHMalHaTa CTOMHOCT Ha TOKa IIPU KbCO ChEAUHEHHE,
KOSITO TIPEKbCBAYbT MOJKE J1a M3KIIIOYH JBa IIBTH (B mocienoBarennoctra Open
— time — CloseOpen) npu ChOTBETHO HOMHHAIHO paboTHO Hampexenue. Cien
[IOCJIEIOBAaTEIHOCTTAa Ha OTBapsiHE M 3aTBapsHE HE Ce M3UCKBA NMPEKbCBAYBT 11
MOJKE J1a IPOBE/IC HOMUHAIHUS CU TOK.

Homunanna cnocobnocm
cvedunenue (l)

HomuHanHara paboTHa M3KIIIOYBATENHA CIIOCOOHOCT MPU KBCO ChEIUHEHHE
Ha eJMH NPEeKbCcBay € MaKCHUMaJHAaTa CTOMHOCT Ha TOKa MPH KbCO ChEIAMHEHHE,
KOSITO TMPEKbCBAYBT MOXE Ja U3KIIOYM TPU [BTH B CBOTBETCTBHE C
MTOCIIEZIOBATEIHOCTTA Ha OllepaliuTe Ha oTBapsHe u 3arBapsiHe (O —t— CO -t —
CO) mpu ompeneneHo HOMUHANHO paboTHO Hampexkenue (Ue) u mpu naneH
¢akTop Ha MomHOocTTa. Cliex Ta3u MOCJIEAOBATEIHOCT CE€ U3UCKBA MPEKbCBAYBT
Jla MOJKE J1a IPOBEXJa HOMUHAIIHUS CH TOK.

paﬂomna U3Kroueameslna npu KbCo

Homunanen kpamkospemenen moxk na mepmuuna ycmouuusocm (1)

HoMuHATHUAT KPAaTKOBPEMEHEH TOK HA TEPMHYHA YCTOWYHMBOCT € TOKBT,
KOUTO MPEeKbCBAYBT MOXKE JIa IMIPOBEXK/A B 3aTBOPEHO MOJIOKECHUE 3a ONpPEICIeH
KpaThbK TIEpHOA OT BpEeMe IpH TpeABApUTENHO AeQUHUpAHH YCIOBUS Ha
MPUJIOKEHUE W MOBEJCHUE; MPEKbCBAYBT TPAOBA Ja MOXKE Ja MOJIbpika TO3U
TOK TMpe3 CBHOTBETHUS KpaThK TMEPHOJ Ha 3aKbCHEHHE, 33 Ja OCUTYpHU
CENIEKTUBHOCT Ha MOCJIeIOBATETHO CBbP3aHHUTE MPEKbCBAYH.

Homunannama cnocoonocm 3a éxknrousane npu Kvco cveounenue (ly)

HomMuHanmHara criocoOHOCT 3a BKJIIOUBaHE MPH KbCO ChEJUHEHUE HA €IIHO
YCTPOMCTBO € CTOMHOCTTA Ha BKJIIOYBAHE 32 TOBA YCTPOICTBO, OmpesaesieHa OT
MIPOM3BOAUTENS TPH JaJlEHO HOMUHAIHO pabOTHO HaIpe)KeHHEe, HOMHHAIHA
YeCcTOTa U TIPH OmpeielieH (PaKTop Ha MOITHOCTTA 3a MPOMEHJIHUB TOK.
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KaTeropml Ha IIPUIOKEHUE

Kareropusita Ha mpmiokeHHEe HA €IUH MPEKbCBay TPsAOBa Aa ce Ompeaess
BbB BPbh3Ka C TOBA, Al TOW € CIEIMATHO MPEIHA3HAYCH 332 CEICKTHUBHOCT IO
BpeMe3aKbCHEHHUE, TIPEBUICHO 3a Ta3M IIe IO OTHOIICHHE Ha MOCIIEIOBATEIIHO
CBBpP3aHHUTE MPEKHCBAYM OT CTpaHaTa Ha TOBAapa B CIy4ail Ha KbCO ChCIMHCHUC
(IEC 60947-2) unu e He € mpeTHa3HAYCH 33 CEJICKTUBHOCT.

Karteropuss A — IIpexbcBaun, KOUTO HE ca CIEUAIHO MpeJHAa3HAYEHU 3a
CEJIEKTUBHOCT TIPH YCJIOBUS Ha KbCO CHEIWHEHHE IO OTHOLIEHHE Ha JAPYTH
YCTpOMCTBa 3a 3aIlUTa OT KBbCO CHEAMHEHWE, CBBP3aHU IOCIENOBATETHO OT
CTpaHa Ha TOBapa, T.e. 0e3 HOMUHAJICH KPAaTKOBPEMEHEH TOK Ha TEPMUYHA
YCTOWYUBOCT.

Kareropnsa B — IIpexbcBaun, crienyaiHo NpeJHa3HAuYEHH 3a CEJIEKTUBHOCT
P YCIOBHA HAa KBbCO CBEIWHEHHE II0 OTHOUIEHWE Ha JPYrH 3alluTHH
YCTpOMCTBA OT KBbCO CBHEAWHEHHE, CBBP3aHU IIOCIENOBATEIHO OT CTpaHa Ha
TOBapa, T.€. ChC 3aKbCHEHME, MPEIBUICHO 3a CEJIEKTUBHOCT MpPHU YCIOBUS Ha
KbCO CheIMHEHHUE. Te3u MpeKbcBaul MMaT HOMHUHAJIEH KPaTKOBPEMEHEH TOK Ha
TEPMUYHA YCTOMYUBOCT.

Enun npexbeBay ce kinacudunupa B kateropust B, ako HeroBust Iew e mo-
rosisim ot (IEC 60947-2):

3a In <2500A
3a In > 2500A

12.In uu 5 KA, KoeTo OT ABETE € MO-TOIIMO

30 kA
Enexrpuuecka 1 MEXaHMYHA YCTOHYUBOCT

Mexanuuna uzHoCcoycmoiuugocm

MexaHn4yHaTa M3HOCOYCTOMYMBOCT HA €IHO YCTPOMCTBO €€ Ompenens OT
Oposi Ha paOOTHHUTE MUKIU O0e3 TOBap (BCEKH pa0OTEH IUKBII CE ChbCTOM OT €IHA
orepanusa Ha BKIIIOYBAHEC U I/ISKJ’I}O‘IBaHe), KOUTO Morar aa 6’[)):[aT U3II'BbJIHCHU
MpeIH J1a CTaHe HEOOXOMMO Jla C€ U3BBPINBA PEMOHT WU TOAMSHA HA HIKOS OT
MEXaHUIHHUTE YaCTH (HOpMaJIHATa MOAIPHKKA 00ade e pa3pelicHa).

Enexmpuuecka usnocoycmoiiuugocm

EnextpuueckaTa M3BHOCOYCTOMUMBOCT HAa €IHO YCTPOMCTBO CE€ OMpEAEs OT
Oposi Ha paOOTHHUTE IMKJIM MO/ TOBAp M J1aBa YCTOMYMBOCTTA HA KOHTAKTUTE Ha
€JIEKTPUYECKO M3HOCBAaHE NPU CEPBU3HU YCIOBUS, YKA3aHU B CHbOTBETHHUA 3a
NPOAYKTa CTaHIAPT.



Cohabp:xanne Yact 2

1. YerpoiicTBa 3a 3ammTa u
yIpaBJeHHE

1.1. ETukeTn ¢ HOMUHAJIHHA
TaHHW Ha TPEKbCBAYH

1.2 OcHOBHU OmpeAeIeHUs

1.3 TurmoBe 3amuTHU OIOKOBE
1.3.1 3ammTH OT IpeToBapBaHe
U KbCO ChEIMHEHUE

1.3.2 EnexTpoHHH 3allUTHU
O110KOBE

1.3.3 JledhbekTHOTOKOBA 3aIIUTa
(IT3)

2 O0uu XxapaKTepuCcTUKH

2.1 Codryep “Kpusu 1.0”
(Curves 1.0)

2.2 TokoorpaHuyuTEIHU
XapaKTePUCTUKU

2.3 XapakTepuCcTUKU Ha
cnenuduIHaTa SHEPTUs HA
MIPEeMHUHABaHE

2.4 TemmnepaTypHO 3aHMKaBaHe
Ha HOMUHAQJTHUTE
XapaKTePUCTUKH

2.5 Enextpuuecku
XapaKTEePUCTUKA HA TOBAPOBUTE
MIPEKHCBAYN

3 KoopauHupane Ha
3al[UTaTa

3.1 KoopauHupase Ha 3amuraTa
3.2 CeneKkTUBHOCT

3.2.1 CenleKTUBHOCT I10 TOK
3.2.2 CeneKTUBHOCT T10 BpeMe
3.2.3 30HOBa CEJIEKTUBHOCT
3.2.4 CeneKTUBHOCT 110 €HEPTHS

3.3 Kackaaupane

3.4 KoopauHupaHe MEexXITy
MIpeKbCcBayd U TOBAPOB
peKbCcBay

4 CnienuaIHM MPUJIOKEHHUS
4.1 [1oCTOSITHHOTOKOBU MPEKHU
4.2 Kpurepun 3a n30op Ha
MIPEKHCBAYN

4.3 TumnoBe NOCTOSSHHOTOKOBU
MpEXN

4.4 TIpeBKIIIOYBATEIH 32
ABTOMATHYEH IPEHOC

5 Pasnpeaenuresanu ypeaou
5.1 Enextpuyecku
pasnpeaenuTeNHl ypeaou

5.2 ®opMu Ha BBTPELIHO
paszneneHue

Ipnioxenune: OcHOBHH
(pu3uyecKku BeTHINHHA U
eJIeKTPOTeXHHYecKH GopmyJIn

1 YcrpoiicTBa 3a 3aIUTAa U yIIPaBJeHHUe

1.3 Tunose 3a1UTHH 0JIOKOBE

Envn npexbcBau TpsiOBa Aa KOHTpOJMpa M MpeAna3Ba B cCiaydaid Ha
HEU3NPaBHOCTH WM MOBPEAN CBBP3aHUTE €JIEMEHTH B €Ha MHCTaNanus. 3a na
W3IIBJIHY Ta3u (QYHKIYSL, IPY YCTAHOBSABAaHE HA aHOPMAJIHO PaOOTHO YCIIOBHE,

3aIUTHUAT OJIOK ce HaMecBa Clell ONpeleNleH IMepuol OT BpeMe dYpe3
[10/1aBaHE Ha KOMaH/1a 32 OTBAPSHE HA MIPEKbCBALIUS MEXaHU3bM.

3amuTHUTE OJIOKOBE, BIPajeHW B IPEKbCBAYMTE C JAT KOPIyC U
BB3aylIHUTE pekbecBaun Ha ABB SACE, morat na KOHTpoJIupaT U mpena3Bat
BCAKAaKBU HMHCTaJIAllMU, OT HAH-TIPOCTUTE A0 T€3U ChC CHEIHATHU WM3HUCKBAHMA,
OnmarozapeHre Ha CBOWTE TOJIEMH BB3MOXKHOCTH 3a HACTpOiBaHE MO TOK H
CHOTBETHUTE BPEMEHA Ha U3KJIIOYBAHE.

Ot ycrpoiicTBaTa, YyBCTBUTEIHN KbM HaJHOMHUHAJIEH TOK, IIEe pas3rieaaMe
CIICHUTE:

* 3alIMTH OT NPETOBapBaHE M K.C. (TEPMOMArHUTHHM) M 3aIIUTH OT KBCO
CheJMHEHNEe (MarHUTHH);

* MUKPOMPOILIECOPHHU 3aIIUTHH OJIOKOBE;

* YCTPOICTBA 32 OCTATHUYHU TOKOBE — 1e()EKTHOTOKOBH 3aIIHUTH.

U360pbT W HacTpoiiBaHETO Ha 3alIUTHUTE OJOKOBE CE OCHOBaBAT Ha
M3MCKBaHMUATa Ha 4YacTTa OT MHCTalaluATa, 3a KOSATO € IpelHa3HadyeHa
3amuTara, KakTo M Ha KOOpAHWHALHUATA C Jpyrure ycrpoincrtBa. Haif-o01mmo
Ka3aHo, (aKTopuTe, KOUTO C€ B3eMaT NpelIBUA IpH H300pa ca ChOTBETHHUTE
HacCTpOMKM 1O TOK, BpeMe U KpHBaTa Ha U3KIIOYBAHE Ha JaJEHOTO
KOMYTAI[MOHHO YCTPOMCTBO.

1.3.1 3amuTH OT IpeTOBapBaHe U KbCO CheAUHEHNE

3aluTHATE OT MEepTOBapBaHe M K.C. (TEPMOMArHWTHH 3alllMTH) HM3MOJI3BaT
OuMeTanHa TJIacTUHA M eJIEKTPOMArHuT 3a Jja YCTaHOBST TOKa Ha MPETOBapBaHe
U KbCO CBEJMHEHHME, Te ca IOAXOAAIIM 3a 3alUTa HAa MPEXU KaKTO C
MIPOMEHJINB, TaKa U C MOCTOSIHEH TOK.

B crnepBamara Ttabnuuma ca MOKa3aHW THIIOBETE 3allMTHH OJIOKOBE OT
[IPETOBapBaHe M K.C., Ipeaarany 3a Tmax npexbcBavH.

CBs 3aIUTHU OJIOKOBE OT MPETOBapBaHE U K.C.
MF MA TMF MD TMA TMG
T1 - - n n - -
T2 L L - n - n
T3 - L - n - n
T4 - [ - u u -
T5 - - - - L L
T6 - - - - L -
Jlerenna
MF  3awmutHu 070K0BE ¢ UKCHPAHU 3aIIUTH OT KbCO CheTUHEHNE

MA  3amutHu 6JI0OKOBE C HACTPOWBAaEMH 3aIIUTH OT KbCO ChETUHCHHE

TMG 3amuTHu 0JIOKOBE OT IIPETOBAPBAHE U K.C. 3a 3all[UTa Ha TeHEPaTOpH
TMF 3amutHu OOKOBE C HACTpoiiBaeMa 3alluTa OT TpeTOBapBaHE U
(bukcupana 3ammTa oT K.cC.

TMD 3amutHu 6510KOBE C HACTPONBAaEMH 3aITUTH OT IIPETOBAPBaHE U K.C.
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Pasnpeneﬂeﬂne Ha €JICKTPHYECKA CHEPrus

3amuTa Ha ABUraTeIn

MCCBs[ T1 | T2 | 13 | T4 MCCBs | T2 | T3 | T4
160 | 160 [ 250|250 [ 400 [ 630 [ 630800 160 | 250 | 250
1.6 1
2 1.6
25 225
’f 32
5 ™D g MF
6.3 6.5
8 8.5
10 10 MA
125 11
16 ™D 125
™G 20 MA
20 ™™D ™D 25 MA
- ™D 32
)
™G 52 A
32 ™D ™™D 80
™MD 100
T™F
s, s | = 125 ma | MA
50 ™D ™D 160
63 200
L T™MD
13(5) ™G | T™MD
= T™MG|T)
7 T™MA
200
250
320 TMA
400 ™G RILS
500 )
630 T™MA
800 TMA
Jlerenga

MF  3amutHu 010KOBE ¢ (PUKCHPAHH 3aLUTH OT KbCO ChEINHEHUE
MA  3amuTHE OJIOKOBE C HACTPOWBAEMH 3aIIUTH OT KBCO ChEIMHEHHE
TMG 3amunTHr 6J0KOBE OT IPETOBAPBAHE M K.C. 32 3aIlUTa HA TeHEPaToOpu

TMF 3amuTtHu 0JIOKOBE ¢ HACTpOMBaeMa 3aluTa OT IPETOBapBaHEe U

(uKcupaHa 3anmra oT K.C.
TMD 3amuTHu 070K0BE ¢ HACTPOMBAEMH 3aMUTH OT IPETOBAPBAHE M K.C.

1 YcrpoiicTBa 3a 3aIUTAa U YIIPaBJIeHHUe

1.3.2 E1eKTPOHHHU 3alMTHHU GJIOKOBE

Tesu 3amuTHU OGJIOKOBE Ca CBBP3aHH C TOKOBU TpaHCHOpPMATOpH (TpU WIH
YeTUpHU B 3aBUCHMOCT OT Oposi Ha MPOBOJHHUIWTE, KOMTO TpsiOBa na Obaar
Mpe/a3BaHn), KOUTO ca Pa3MoJIOKEHH BBHTPE B NMpPEKbCBaua M UMaT JIBOWHA
(GyHKIMS — OT eHa CTpaHa 3a eNEKTPUYECKOTO 3axpaHBaHe, HEOOXOJUMO 32
MPaBUWIHOTO (GYHKLIMOHUPAHE HA 3alIUTHUS OJIOK (Camo3axpaHBaHe), a OT Jpyra
CTpaHa 3a YCTaHOBSIBAHE HAa CTOWHOCTTA HA TOKA, MPOTHYAIL 110 TIPOBOJIHUIIATE
moa HaIIpEXKCHUE, Mopaiu TOBA TE€ Ca CbBMECTUMHU CaMO C IIPOMEHIIMBOTOKOBUTE

MPEXU.
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CurHansT, uaBaml ot TpancopmaTtopure u oT 60OuHuTE TN “Poroscku”, ce
00paboTBa OT EIEKTPOHEH KOMIIOHEHT (MHUKPOTMPOIIECOP), KOMTO TO CpaBHSIBA C
MIpeIBapUTENIHO 3aJaJiecHn CTOWHOCTH. Korato curHambT TpPEBUIIN TE3U
CTOMHOCTH ce 3afielicTBa M3KIIOYBAHETO Ha IMPEKbCBaua dYpe3 OTBapSII]
COJICHOMJ, KOWTO JUPEKTHO BB3IEHCTBa Ha pabOTHUS MeXaHW3bM Ha
MIpeKbCcBaya.

B cnyyaii Ha coMaraTenHO €lIeKTpo3axpaHBaHE, OCBEH CaMO3aXpaHBaHETO
OT TOKOBHS TpaHC(HOpMAaTOp, HAIIPEIKEHUETO TpsiOBa na Obae 24 Vde [ 20%.

OcBeH cTaHAapTHHUTE 3AMMUTHU (DYHKIUH, 3alIUTHATE OJIOKOBE OCHTYpSBAT
ore:

- m3mepBane Ha Tokose (PR222, PR232, PR331, PR121);

- W3MEpBaHE Ha TOKOBE, HaIlpe)KEHHE, YECTOTa, MOIIHOCT, CHEPTHUs,
koedpurmenr Ha momrHocTTa (PR223, PR332, PR122) u mpyrm 3a PR333 u
PR123, npeanara ce u n3MepBaHe Ha XapMOHUYHU H3KPUBSBAHMUS,

- cepuilHa KOMYHUKalus C JUCTAHIIMOHHO YIpPaBJeHHE 3a I[SUIOCTHO
ynpasienue Ha nHctananusta (PR222, PR223, PR232, PR331, PR332, PR333,
PR121, PR122, PR123).

B cnexpamara Tabmuia ca TMOKa3aHW THIIOBETE EIEKTPOHHH 3alIUTHH
OJIOKOBe, TIpe TaraHy 3a MpeKbcBayu Tll Tmax u Tam Emax.

Bs ¢JIeKTPOHHM 3aIUMTHH 0J10KOBe ¢ NpekbcBaun ABB
PR221 | PR222 | PR223 | PR211 | PR232 | PR331 | PR332 | PR333 | PR221 | PR121 | PR123
T2 n - - - - - - - - - -
T4 ] ] L - - - - - - - -
T5 ] ] L - - - - - - - -
T6 ] ] ] - - - - - - - -
T7 - - - L L L ] - - - -
X1 - - - - n u n - - -
El - - - - - - - - ] ] [
E2 - - - - - - - - ] ] [
E3 - - - - - - - n n L
E4 - - - - - - - - ] ] [
E5 - - - - - - - - ] ] [
E6 - - - - - - - - ] ] [

B cnenpamara tabiuiia ca oka3aHH HOMHUHAJTHUTE TOKOBE Ha NMPEKbCBAYNTE
Tmax 1 Emax.

MCCBs | T2 T4 T5 T6 T7
n lu | 160 | 250 [ 320 | 400 | 630 | 630 | 800 | 1000 | 800 | 2000 | 1250

10 | m
25 |'m
63 | m | -|-|-1-1-1-1-1-1-1-1-
]
]

1600

100
160
250 | -
320 | - | -
200 | - |-~
630 | - | - -
800 | - | - |-|-|-[-|m]-
1000 | - | - | -|-[-[-[-]=u]-
1250 | - | - | -|-|-1-1-1T-1-7T-
1600 | - | - | - |- -1-1-1-1T-1-71-
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IIpumep 3a nos3BaHe Ha TadMIATA
[IpexscBausT THI E3L ce mpemnara ¢ ITu = 2000A u Tu = 2500A, HO He ce
npennara ¢ lu = 3200A.

1.3.2.1 3amuTHA (PYHKIMHU HA eJIeKTPOHHUTE 3AIMTHUTE 0JIOKOBE
3amuTHUTe QYHKIUHU HA EJIEKTPOHHHUTE 3aIUTHU OJIOKOBE ca:

L - 3amura oT mnperoBapBaHe ¢ O0OPAaTHO3aBHCHMO MNPOABLKHTEIHO
BpeMe3aKbCHEHHE
3ammTHAa ~ QYHKOMS ~ Cpelly OpeTOBapBaHUsi C  OOpaTHO3aBHCHMO

MIPOJBIDKUTETHO BPEME3aKbCHEHWE W KOHCTAHTHA CIElU(pUYHA EHEeprusl Ha
IIpEeMHUHABaHE ; HE MOKe J1a O'bJIe H3BE/ICHA.
L - 3ammuTa oT npeToBapBaHe B ch0TBeTcTBHE ¢ cTanaapTa IEC 60255-3

3amuTHa  (QYHKIUS ~ Cpelly  IpeToBapBaHWs C  0OpaTHO3aBUCHUMO
MPOJBIDKUTEITHO BPEME3aKbCHEHHWE W XapaKTePUCTUKA Ha W3KJIIOYBaHE B
cpotBeTcTBHE ¢ IEC 60255-3; npunoxuma npu KOOpAWHUPAHE ¢ TPEIa3uTeIn
U ChC 3aIUTH 33 CPEIHO HAMPEKEHHE.
S - 3amuTa oT KbCO CheHEHHE ¢ HACTPOiiBaeMO 3aKbCHEHHe

3amuTHa (YHKIMS Cpelly TOKOBE Ha KbCO CHEIUHEHHE C HACTPOHBAEMO
BpeMe3aKbCHEHHE;, OnarojapeHne Ha BB3MOXHOCTTA 3a HACTpOHBaHE Ha
3aKbCHEHUETO Ta3W 3allliTa € OCOOEHO IOJIe3HA, KOraTo € HeoOXOoIuMo Ja ce
IIOCTUTHE CEJEKTHBHA KOOPAMHALINS MEX/y Pa3IMuyHM YCTPOMCTBA.
S2 - JIBoiino S

Taszu pyHKIMA JaBa BB3MOXKHOCT Jia C€ 33/1a7aT HE3aBUCUMO €AMHA OT JIpyra
JIB€ CTOMHOCTH Ha 3amuTHaTa QYHKUUS S U J1a ce aKTUBUPAT SIHOBPEMEHHO,
CCJICKTUBHOCT MOXKCE 1a C€ IMOCTUT'HE U ITPU USKITIOYUTCITHO KPUTHYHHU YCIIOBUS.
D - 3aBucema ot mocokara 3almTa 0T KbCO CheJJHHEHHE ¢ HACTPOIiBaHe Ha
3aKbCHEHHETO

3amuTa OT KbCO ChEIUHEHHE, MOA00HA Ha S (YHKIMITA, KOSITO MOXKE Ja
CpaboTH MO pa3liMueH Ha4YWH B 3aBHCUMOCT OT IOCOKaTa Ha TOKa Ha KbCO
CheJMHEHHE; 0COOEHO MOAXOASIIA 332 MHOTOKOHTYPHU BEPUTH HJIM TOJISIM Opoi
napajie’IHd 3aXpaHBally JUHHUH.
| - 3ammuTa 0T KbCO CheTUHEHNE ¢ MUTHOBEHO M3KJIIOUBAHE

OyHKIMS 32 MUTHOBEHA 3alIMTa CPEIy KbCO CheINHEHNE.
EFDP- PanHo oTkpuBaHe U npeana3BaHe 0T HEM3NPABHOCTH

bnarogapenne Ha Ta3sum (GyHKIUMS, 3aMIUTHUAT OJIOK MOXE Ja H30JUpa
mmoBpegaTa 3a IMO-KpaThK MEpHOA OT BpeMe B CpaBHEHHE CBC 30HOBATa
CEJIEKTUBHOCT, KOATO Ce IMpeJJiara B MOMEHTA Ha 1a3apa.
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Rc - 3amuTa oT ocTaTbhb4Y€H TOK

Taszu ¢yHkImMa e 0coO0eHO MOAXOAAIA TaM, KBJIETO C€ M3UCKBA 3alIUTa OT
OCTaTh4YCH TOK MpPU HUCKA YYBCTBHTEIHOCT, KAKTO U 32 MPHIOKEHHS C BHCOKA
YyBCTBHTEJIHOCT 32 J]a C€ TIPEAMNa3siT Xopara OT HHAUPEKTEH KOHTAKT.
G - 3ammTa 0T 3eMHO ChelHHEHHE C HACTPOiiBaeMO BpeMe3aKbCHeHHe

OyHKIMA 32 3amUTa HAa WHCTajauusATa B ClIy4ail Ha KbCO ChbEAMHEHHE
CHIPSIMO 3eMSITa.
U - 3amuTa ot ge6ananc Ha ¢a3ute

3amuTHa (QYHKOHA, KOSTO CpabOTBa, KOTATO C€ YCTAHOBH CBHIIECTBEH
nebanaHc MeXIy TOKOBETE Ha OTACTHHUTE (a3H 3alIUTEHH OT MPEeKbCcBayva.
OT - Camo3amuTa 0T BUCOKA TeMIlepaTypa

3ammTHa GYHKIU, KOSATO yIIpaBisiBa U3KIIOYBAHETO HA IPEKbCBaya, KOrato
TemreparypaTa BBTPE B H3KIIOYBAIIOTO YCTPOMCTBO MOXE Ja 3acTpaiin
MPaBUWIHOTO MYy (DYHKIIMOHHPAHE.
UV - 3amuTa 0T HUCKO HampesKeHne

3amuTHa QYHKIHUSA, KOSATO cpaboTBa, KOraro (ha3oBOTO HaIpe)KeHHE TMajHe
OJT IPEIBAPUTEITHO 331a]JcHa CTOHHOCT.
OV - 3amuTa oT npeHanpexenne

3amuTHa (QYHKOUSA, KOSTO cpaboTBa,
MIPEBUIIN TIPEABAPUTEIIHO 3aa/ICHUS TIpar.
RV - 3amuTa 0T 0CTaTHYHO HANIPEKEHHE

3ammra, KoSTO YCTAaHOBSIBA aHOPMAJIHH HANPEKCHUS B HYJIEBUS IPOBOIHUK.
RP - 3amura oT 00paTHA MOIITHOCT

3ammra, KOATO cpabOTBa, KOraro IOCOKaTa Ha aKTUBHATA MOIIHOCT €
oOpaTHa Ha Ta3W IPH HOpMAITHATa paboTa.
UF - 3amura oT NOHUKeHA 4ecToTA

Ta3u 3amuTa ycTaHOBSBA MAJaHETO HA MPEKOBATA YECTOTA MO/ ONpeeieHa
CTOMHOCT, TeHepupa ajlapMa WK OTBaps Bepurara.
OF - 3amuTa oT BHCOKA YeCcTOTA

Tasu 3ammTa ycTaHOBSIBA HApAaCTBAHETO HA MpEXOBaTa YeCcToTa Hal
ofpeJiesieHa CTOHHOCT, TEeHepUpa ajlapMa WM 0TBaps Bepurara.
M - TepMuuyHa nmamer

Bnaronmapenvie Ha Ta3u QYHKIUS € BB3MOXKHO Jia CE OTYETE HarpsiBAaHEeTO Ha
KOMIIOHEHTHUTE, Taka 4e W3KIIOYBAHETO J]a € TOJKOBAa M0-0bp30, KOJIKOTO IO-
MAaJIKO BpeMe € M3MHMHAJIO OT MOCIETHOTO cpabOTBaHe Ha 3aIlUTAaTa.
R - 3ammTa ot O10KMpaHe HA poTopa

OdyHkiuaTa cpaboTBa BeAHAra MOM C€ YCTAHOBSIT YCJOBHs, KOUTO Omxa
MOIJIM J1a J0BeJaT 10 OJOKMpaHe Ha poTopa HAa 3allUTaBaHMs ABHUTraTel IO
BpeMe Ha pabora.
linst - MHoro 6bp3a, MUTHOBEHA 3aIIIUTA OT KbCO CheHHEHHE

Tasu crienuduyna 3ammTHa GYHKIUI HMa 32 [EN Ja MO bpKa [e0CcTTa Ha
MpeKbCBauya W Ha MHCTAJAMATa B CiIydail Ha HaJHOMHHAIHU TOKOBE, KOUTO
TpsaOBa na OBJAT M3KIIOYEHH oOlle N0-Obp30 B CpaBHEHHE C BpeMeHara
rapaHTUpaHu OT 3amuTaTa OT KbCO CHEAMHCHHWE C MHUIHOBCHO M3KIIFOYBAHE.
Tasu 3ammra TpsOBa na ce Hactpou camo oT ABB SACE u He moxe aa Obae
W3BEJCHA.
Dual setting — /IsoitHa HacTpoiika

C Ta3u QyHKIUS € BB3MOXKHO J]a C€ MPOrpaMUpar JiBa pa3iindHd Habopa oT
napametpu (LSIG) 1 upe3 BpHIIHA KOMaH/a J]a Ce€ MPEeMUHaBa OT €IUHUS HAabop
KBbM ApYyTrus.
K - Ynpagsienue Ha ToBapa

bnaronapenue Ha Ta3u QyHKOHMS € BB3MOXKHO Ja ce€ J00aBsT/eIMMUHHpAT
OTJIEJTHHU TOBAapH NMpear Ja U3KIIOUH 3aluTaTa oT mpeToBapsane L.

Korato (a3oBOTO HaIpEKEHHE

B ciacaBaiara Ta6m/1ua ca 0606H_[€HI/I BUIAOBCTC CJICKTPOHHU 3alllUTHU
0JI0KOBE U (1)YHK]_II/II/IT6, KOUTO TC pCain3npar:
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1 YcrpoiicTBa 3a 3aIUTAa U yIIPaBJIeHHUe

1.3.3 ledexTHoTOoKOBa 3amuTa (AT3)

HedexknorokoBuTe 3ammMTH ca OOCIUHEHHM C TpeKbcBady € Iel Ja ce
peanu3upaT JBe OCHOBHH (DYHKIUH B €IHO SAHMHCTBEHO YCTPOHCTBO:

- 3aIIUTa OT MMPETOBapBaHe U KbCO ChETNHEHHE;

- 3aIHUTa OT WHAUPEKTEH KOHTAKT (HAJIMYME Ha HANpeKeHHE B JOCTHITHA
MPOBOJISINM YaCTH BCIESACTBHE HA HApyIIaBaHe Ha W30JIAIHATA).

OcBeH TOBa Te MOrar Jla TapaHTHpaT IOMBIHUTEIHA 3alUTa MPOTUB PUCKA
OT TOKap, MPOM3THYAII OT BF3HUKBAHE HA MaJKA HEU3IPABHOCTH WM TOKOBE
Ha yTe4YKa, KOUTO HE Ca yCTAHOBEHM OT CTaHAApPTHUTE 3aIUTH OT MPETOBapBaHe.

HedekHOoTOKOBUTE 3alIMTH, KOHTO HWMaT HOMHHAIEH OCTAaThbYeH TOK
Herpesumanan] 30 mA, ce H3MOM3BaT CHINO Taka M Karo CPEICTBO 3a
JOITBTHUTENIHA 3aIlMTa OT JUPEKTeH KOHTAKT B CIy4ail Ha HEW3MPaBHOCT Ha
CHOTBETHUTE CPE/CTBA 32 3aIIHTA.

Tsaxnara noruka e 0a3wpaHa Ha YCTAaHOBSBAHETO Ha BEKTOpHATa cyMmMa Ha
JTIMHEHHUTE TOKOBE Ype3 BHTPEIICH WIH BHHIIICH TOPOUI.

[lpu HOopMmanmHu pabOTHU YCIOBHS Ta3d CyMa € paBHa Ha HyJla WIH Ha
nedextHus 3eMeH Tok (1) B ciiyyaii Ha 3eMHO CheIMHEHUE.

Koraro 3ammuTHHAT 070K YCTAaHOBM OCTaTHYCH TOK Pa3lIM4eH OT HyJa, TOH
W3KITI0YBA NIPEKbCBaya Ype3 U3KIFOUBATEIICH COJICHOM].

KakTto Moke pa BuUAMM Ha (Qurypara, 3allUTHUAT MPOBOJHHMK WU
EKBHUIIOTCHIIMATHAAT TPOBOJHUK TpsiOBa nga OBJaT WHCTAIMpPaHU W3BBH
€BEHTYATHHS BHHIIICH TOPOUI.

Tunosa pasnpenenuntesana cucrema (IT, TT, TN)

L1
L2
L3
N
PE ------------m-moooe pe-eeo -
! lpekbeBay
i T S T W i i
! N O Y S '
| WsknlouBauy
i COAgHOUg

Sawmen npoBogHuk

[IpunnunsT Ha padoTa Ha 1e(PEKHOTOKOBUTE 3AIIUTH T'H MPABH MOIXOASIIH
3a pasnpenenutenante cucremu 1T, IT u TN-S, Ho He u 3a cuctemure TN-C. B
neiictButenHoct, npu Te3u cucteMu(TN-C) Hynata ce U3MosI3Ba ChILO Taka U 3a
3amuTed npoBoaHuK (PE) u mopaau ToBa ycTaHOBSIBAHETO HA OCTaThYEH TOK HE
6u OnJI0 BB3MOXKHO, ThH KaTO HyJlaTa MUHABa Mpe3 TOPOuIa M BEKTOpHATA cymMa
OT TOKOBETE BUHATrH OM OWIIa HyJa.
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EnHa oT OCHOBHHTE XapaKTePUCTHKH Ha JIC(PEKHOTOKOBHTE 3alllUTH €
TEXHUAT MHUHHMAaJIEH HOMHHAJIEH ocTarbueH TOK I,. ToBa, BCBIIHOCT, €
YYBCTBUTEIHOCTTA HA 3aIUTATA.

B 3aBucumocT OT CBOsSITA UYYBCTBUTETHOCT KBM TOKa Ha TOBpena
MIPEKBCBAYNTE 32 OCTATHUCH TOK c€ KiIacu(pumupaT Karo:

- tun AC: yCTpOHCTBO 3a OCTAaThYEH TOK, KOETO H3KJIIOYBA B CIIy4ail Ha
OCTaThUCH CHHYCOUJAJICH MPOMEHIUB TOK B OTCHCTBHUE Ha MOCTOSHHOTOKOBA
KOMIIOHEHTa, HE3aBHCHMO Jajlid Ce€ II0sABsIBAT MHMIHOBEHO MM ca OaBHO
HapacTBaIly;

- Tin A: YCTpPOHCTBO 3a OCTaThu€H TOK, KOETO Cpa0oTBa B Cllydadl Ha
OCTaThU€H CHHYCOHWJAJICH INPOMEHJIMB TOK MPH HATWYAE Ha ONpeIesieHU
OCTaThYHU IYJICHpAIId TIOCTOSHHU TOKOBE, HE3aBHCHMO [l C€ IOSBABAT
MUTHOBEHO WJIM ca OaBHO HapacTBainu;™*

- tun B: ycTpoiicTBO 32 OCTaTh4YeH TOK, KOETO M3KIIIOUBA MPU OCTATHYHU
CHUHYCOWJIATHA IPOMEHJIINBA TOKOBE, OCTATHYHHA MOCTOSHHH TOKOBE W IIPH
HaIAYUE Ha ONpeAeNieHH OCTaThYHM TMYJICHpAIId TOCTOSHHH TOKOBE,
HE3aBHCHMO JIaJIH CE€ MOSBSBAT MUTHOBEHO WJIH ca 0aBHO (IJIaBHO) HapacTBAIIlY,
Thi KaTO OCTaThYHH IIOCTOSHHH TOKOBE MOraT Ja Ce€ TOoiay4aT Hu OT
TOKOWM3TPABUTEIHN BEpUTH. **

IIpaBuiHo GyHKIHOHUPAHE HA

®opma Ha .
YCTPOICTBOTO 32 0CTATBYEH TOK
0CTATHLYHHS TOK Tun

CunyconjajieH
HNPOMEH/IHB TOK

NPUAGYKEH BHE3RNHD

~ N + + +

6aBHo HapacmBaly
NPUACAKEH BHE32NHO

ChC UAU 683 $O,UOSA

IMyncupamg + +

MOCTOSAHEH TOK

62BHO HapacmBalL

InaBen
MOCTOSAHEH TOK

* Ilpun HaiM4ue Ha eJIEKTpUYecKa amapaTypa ¢ eJIeKTPOHHH KOMITOHEHTH
(xommroTpH, (QOTOKONMMPHM MAIIMHHU, (akc amapaTd W Jp.) TOKBT Ha 3€MHO
CheIMHEHNE MOXeE Ja NpueMe HecHHycoupaanHa (opma, a HAIKaKkbpB Buja (opma
Ha ITyJICHpAIll €IHOMOCOYEH MTOCTOSHEH TOK. B Te3u cirydan e HeoOxoaumo aa ce
W3I0JI3Ba 3aIIUTEH OJIOK 3a OCTaTh4eH TOK, Kiacu(UIMpaH KaTo THIT A.

** JIpu Hanu4yMe Ha TOKOM3IIPABUTEIIHU BEpHUTrH (T.e. eaHO(a30Ba Bpb3Ka C
KalalUTUBEH TOBap, NPWUYMHSBAIL TJaJbK TIOCTOSIHEH TOK, TPH-TTBTHO
CBB3pP3BaHE B 3BE3/1a M MIECT-I'HTHO MOCTOBO CBHP3BaHE, JIBY-ITBTHO JIMHEHHO
CBBp3BaHE) TOKBT HA 3EMHO CBhEIMHEHHE MOXE Ja IpHEeME €JIHOMOCOYHA
MOCTOSHHOTOKOBA (opma. B To3m ciywait e HeoOXoaMMo Ja ce H3IOJ3Ba
3anuTeH OJIOK 32 OCTATHYCH TOK, KiIAacH(pHIIUpaH Kato T B.



Cohabp:xanne Yact 2

1. YerpoiicTBa 3a 3ammTa u
yIpaBJeHHE

1.1. ETuxkeTu ¢ HOMUHATHU
TaHHW Ha TPEKbCBAYH

1.2 OcHOBHU OmpeAeIeHUs

1.3 TurmoBe 3amuTHU OIOKOBE
1.3.1 3ammTH OT IpeToBapBaHe
U KbCO ChCIMHEHUE

1.3.2 EnexTpoHHH 3allUTHU
O110KOBE

1.3.3 JledhbekTHOTOKOBA 3aIIUTa
(AT3)

2 O0uu XxapaKTepuCcTUKH

2.1 Codryep “Kpusu 1.0”
(Curves 1.0)

2.2 TokoorpaHuyuTEIHU
XapaKTePUCTUKU

2.3 XapakTepuCcTUKU Ha
cnenuduIHaTa SHEPTUs HA
MIPEeMHUHABaHE

2.4 TemmnepaTypHO 3aHMKaBaHe
Ha HOMUHAQJTHUTE
XapaKTePUCTUKH

2.5 Enextpuuecku
XapaKTEePUCTUKA HA TOBAPOBUTE
MIPEKHCBAYN

3 KoopauHupane Ha
3almMTaTa

3.1 KoopauHupase Ha 3amuraTa

3.2 CeleKTUBHOCT

3.2.1 CeneKTHBHOCT II0 TOK
3.2.2 CeneKTUBHOCT T10 BpeMe
3.2.3 30HOBa CEIEKTUBHOCT
3.2.4 CeneKTUBHOCT 110 €HepTHUs

3.3 Kackaaupane

3.4 KoopauHupaHe MEexXITy
MIpeKbCcBayd U TOBAPOB
peKbCcBay

4 CnienuaIHM MPUJIOKEHHUS
4.1 [1oCTOSITHHOTOKOBU MPEKHU
4.2 Kpurepun 3a n30op Ha
MIPEKHCBAYN

4.3 TumnoBe NOCTOSSHHOTOKOBU
MpEXN

4.4 TIpeBKIIIOYBATEIH 32
ABTOMATHYEH IPEHOC

5 Pasnpeaenuresanu ypeaou
5.1 Enextpuyecku
pasnpeaenuTeNHl ypeaou

5.2 ®opMu Ha BBTPELIHO
paszneneHue

Ipnioxenune: OcHOBHH
(pu3uyecKku BeTHINHHA U
eJIeKTPOTeXHHYecKH GopmyJIn

1 YcrpoiicTBa 3a 3aIUTAa U yIIPaBJIeHHUe

3a Ja C€ MU3NBJIHAT HW3HCKBAaHUATA 3a aACKBaTHa 3amuTa OT 3€MHO

crenuHeHre B ABB SACE ca pa3paboTeHu cienHnTe KaTerOpUH MPOTyKTH:

- MPeKbCBAYH B JIAT KOPIYC:

* RC221 3amuTeH OJIOK 3a OCTaThueH TOK 32 MOHTaX C MpeKbcBadud Tmax
T1, T2, T3 ¢ HomuHaneH Tok oT 16A 10 250A;

* RC222 3amuteH OJIOK 32 OCTaTh4YCH TOK 32 MOHTaX C MpeKbcBauu Tmax
T1,T2, T3, T4, T5 c HomunaneH Tok ot 16A mo 500A;

* RC223 3amuTeH OJIOK 3a OCTaThueH TOK 32 MOHTaX C MpeKbcBadud Tmax
T4 ¢ HomunaneH Tok 10 250A;

* enekTpoHHH 3ammTHH OnokoBe PR222DS/P, PR223 DS/P LSIG 3a
npexbeBaun T4, TS, T6 ¢ Homunanen Tok oT 100A mo 1000A;

* enexTpornn 3amuTHU 010koBe PR331, PR332 LSIG 3a npexbseBaun Tmax
T7 ¢ HomunaneH Tok oT 800A mo 1600A;

* eJeKTpoHHH 3amuTHH OnokoBe PR332 ¢ wHTerpmpana 3ammura OT
OCTaThY€H TOK 3a MpekbcBaud TUN Tmax T7 ¢ HOMUHAJIEH NPOABIKUTENICH
Tok oT 800A 1o 1600A;

RC221 RC222 RC223
B ia T1-T2-T3 Ttz | TAAATS gy
MpeKbCBayda 4p
Tun L mogmen PAa3IOIOKEH OTIOTY
TexHonorn MHKPOTIPOIIECOpHA
JevictBue ¢ M3KJII0YBaIa 0o0nHa
[IpBHYHO
paboTHO [V] 85...500 85...500 85...500 110...500
HaHpe)KCHI/Ie(l)
PaborHa yecrora | [Hz] | 45...66 45...66 45...66 0-400-700-1000
CaMOBaXpaHBaHe | | | | | |
Tecros paGoten 85..500 | 85 .50 | 85..500 110...500
00xBaT
E:gg:ﬁi [A] up toAZSO upto 250 A [ upto 500 A | upto250 A
Vskmousane 0.03-0.05- | 0.03-0.05-0.1
npu wommnanen | [A] | (5 o s | 0.1-03/05- 0305 [ 009
0CTaTBbYEH TOK 1-3-5-10 1-3-5-10
Bpemesa -0.2:0.3-05- | -0.2-0.3-0.5- 0-0.1
rparuia 3a 1-2-3 1-2-3  |-0.2-03-05-1-2-3
HCU3KIIFOUBAHEC [S]
Tonepanc Ha
BPEMETO Ha
HU3KJIKOYBAHE

- BB3/AYIIHU NPEKbCBAYM:

* PR331, PR332, PR333 LSIG enexkTpoHHH 3aIIUTHU OJIOKOBE 32
npekbeBaund Emax X1 ¢ HOMUHaNEH NpOABIKUATENEH TOK OT 630A 10
1600A;

* Bp3ayiiHu npekbecBayu, 000pyABaHU C €JICKTPOHHH 3aIIUTHH OJIOKOBE THIT
PR121, PR122, PR123 LSIG 3a mpexnscBaun Emax E1 g0 E6 ¢ Homunanen
npoabmkuteneH Tok oT 400A o 6300A;

* PR332, PR333 enexTpoHHHU 3aIIUTHU OJIOKOBE C MHTETPUPAHA 3aIUTa OT
OCTaThueH TOK 3a IpekbcBaun Emax X1 ¢ HOMHHAIEH TPOIBIDKUTEICH TOK
ot 630A 1o 1600A;

* PR122 u PR123 enexTpoHHU 3alIUTHYU OJIOKOBE C MHTETPUPAHA 3allIUTa OT
ocTaTbueH TOK 3a pekbeBaun Emax E1 mo E6 ¢ HomuHaneH
npoabpkutencH Tok oT 400A no 6300A.
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hopmyau

B cienBamara Tadjuia e 06001ena ramara ot npekbcBauud Ha ABB SACE
3a 3aIIUTA OT OCTATHhYEeH TOK U 3eMHO ChelHHEeHHe

PR33L | Looo, | PRI2L
n | o | v | v | R | T | | A | |
LSIG LSIG
type A-AC | A-AC B - - A-AC - A-AC
T1 16+160 ] ] - - - - - -
T2 10+160 n n - - - - - - -
T3 63+250 n n - - - - - - -
MCCb | T4 | 100+320 - n Oy ™ ™ - - - -
T5 | 320630 - n - n n - - - _
T6 | 6301000 | - - - - - - - - -
T7 800+1600 - - - - - m n _ _
X1 | 400+1600 - - - - - n ™ - -
E1l | 400+1600 - - - - - - ] n
ACB E2 4002000 - - - - - - - ] m
E3 | 400-3200 | - - - - - - - m -
E4 | 1250+4000 - - - - - - - ™ -
E6 | 3200+6300 - - - - - - - ] -

Pesiera 3a ocTaTb4eH TOK ¢ BbHILEH TPpaHchopMaTop

IIpexnscBaunte ABB SACE morar na 6b1aT MOHTHPaHHU CHIO TaKa C pejerara
3a octaTbueH TOK RCQ c oTaeneH Topoun 3a Ja ce H3MBIHAT HU3UCKBAHUATA,
KOTaTO yCJIOBHUSTAa B MHCTANALUATA Ca OCOOCHO PECTPHKTHUBHH, KATO HANPUMED C
BeYe HMHCTAIHMPAHW IPEKHCBAYH, OTPAHMYEHO IIPOCTPAHCTBO B OT/AEICHHUETO 3a
MPEKbCBAUUTE H JIP.

brnarogapenue Ha XxapaKTepUCTUKUTE Ha HACTPOMKUTE 32 OCTAThYHUS TOK U Ha
BpeMeHaTa 3a M3KJIF0YBaHe, PelieTaTa 3a OCTaThYeH TOK C BHHIIICH TpaHchopMaTop
MOTaT JIECHO J1a ObJIaT MHCTAIMPAHU JOPU B KpalHUTE €Tald Ha WU3rpa)kJIaHe Ha
HHCTaJIalguATa; B YaCTHOCT, IIpH 1/1361/IpaHe Ha HOMHUHAJICH OCTAaThb4Y€H TOK
1,n=0.03A ¢ MUTHOBEHO WU3KIIOYBaHE, MPEKHCBAYHBT TapaHTHpa 3alluTa OT
WHANPEKTEH KOHTAKT W TPEJICTaBIsABa AOMBIHUTEIHA MSpKa Cpelly IUPEeKTeH
KOHTaKT, ChIIO Taka M MpPU HAJIMYME Ha OCOOCHO BHCOKM CTOMHOCTH Ha
CBHIPOTHUBIIEHUETO HA 36MHO ChEANHEHNE.

Te3n penera 3a ocTaThb4e€H TOK Ca OT THIA C HWHAWPEKTHO JAEWCTBUE:
KOMaH/iaTa 3a OTBapsHe, MOJaJeHa OT PeNieTo, TPSAOBa J1a JTOBEAE 1O M3KIIFOUYBAHE
Ha MpeKbCBaua 4pe3 JOMBJIHUTEICH 3allUTeH OJIOK, KOWTO NpPEABAPUTEIHO €
MOHTHPAH B MTPEKbCBaya OT MOTPEOUTES.

Penera 3a ocrarpueH TOK SACE RCQ

Ham

3axp§i§Z:Z:oHa ACV] 80...500
DC[V] 48...125

PabotHa yectoTa [Hz] 45+66

HactpoiiBane Ha rpanunara | 1-su 0GXBAT Ha HACTPOMKHTE [A] 0.03-0.05-0.1-0.3-0.5

3a m3KIIOuBaHe IAn 2-pn 00XBAT Ha HACTPOIKUTE [A] 1-3-5-10-30

HactpoiiBane Ha BpeMeTO 3a U3KIIOYBaHE [s] 0-03_ -7Of -20 33, -5 5
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2 O0mM XapakTepuCTUKN

2.1 Codryep “Kpusu 1.0” (Curves 1.0)

Codryeprmst maker “Curves”, KOWTO ce Tpeyiara Ha KOMIAKT IWCK, €
CPe/ICTBO TpeIHA3HAYeHO 3a Te3d, KOUTO paboTsaT B cdepara Ha
€JICKTPONPOCKTHPAHETO.

Tasu mporpama 1aBa B3MOXKHOCT 32 BU3yallH3allvs Ha:

« It LLL: BpeMETOKOBM KpHWBH Ha W3KIIOYBaHE TMpH TpUba3HU
HEU3MPABHOCTH;

* It LL: BpeMeTOKOBM KpPUBH Ha H3KJIIOYBaHE MpH JBy(a3HU
HEU3IPaBHOCTH;

It LN: BpeMETOKOBM KpHBM Ha W3KIIOYBaHE IMpU eaHO(a3HU
HEU3MPABHOCTH;

* [-t LPE: BpeMeTOKOBH KpHWBH Ha M3KJIIOYBaHE IPH HEW3NpPaBHOCTH (asza -
3ems;

« I-I°t LLL: crnenuduyna eHepruss Ha NpeMHHABAHE NPH TpH(a3HU
HEU3NPaBHOCTH;

« 1% LL:
HEU3NPaBHOCTH;

« I-I°t LN: crmenmpuuna eHeprus Ha NpPEMHHABAHE NpPU eaHO(A3HMU
HEHM3MPaBHOCTH;

« I-I’t LPE: crienuuana eHeprus Ha IPeMHUHABAHE IPH HEH3IIPABHOCTH (hasa
- 3eMsl;

* Peak: kpuBa xapakTepusupaiia orpaHI4aBaHETO Ha TOKa;

* BpemeTokoBM KpHBH 3a KaOenu U Mpena3uTeNH.

crienupuIHA €Heprus Ha TMpeMHHaBaHEe TpW JABYyha3HU

[ - Curves
Fie Edt View Help

Dl=|E|&] (b al@lalal Vlul«|Lls| =[] [wv =] Wl — ] 77 =]

- Objects

Id [
Cb - T5H 400 PR222DS/P-...

-T1B 160 TMD16630+...
-E25 1600 PRI2/PAS...
-T2H 160 TMD1-10 1E6s
i 10

b - T2N 160 TMD2.5-25

=8fx]

[213KA; 8 24E3s

UL | L | LN | RLPE | HRLLL ] HRLLL] HRLN ] 1LPE | Pesk |

Time-Current curve LLL

RS NN
‘%Q‘i /’

10 % NN X \
; [, N H
01 ’/\ il
1E- =
_New | | oeme | 1E-4KA 1E-3A 1E-2KA 0.1kA kA 10kA 100KA
~C Relations
Upstieam | Downst,. | Verfication Tcws]
Cb-TSH... Cb-T1B... Discrimination - Is guarantesd up to 3.0(kA] >= requested value [ 2.0[kA]) Ok

OcBeH TOBa, MporpaMara H3MBJIHSABA M (UHKIMM 3a IpPOBEpKa Ha
CEJIEKTHBHOCT, KaOeJlHaTa 3alluTa, 3alluTa Ha Xopara. AJTOpUTMHUTE 3a
IpoBepsBaHe Ha KaOeslHaTa 3aluTa ca ONMCAHN B MEXIYHAPOAHUTE CTaHIApPTH.
ANropuTMHUTE 3a TPOBEPSBAHE HA CEJIEKTHUBHOCTTa Ca peau3upaHd B
CHOTBETCTBHE C HACOKHTE, ompeneieHn B JIOKyMEHTHTE 3a TEXHHYECKH
npunoxkenuss ABB SACE, mno-xonkpetHo “QT1: CenekTHBHOCT HHCKO
HanpexxeHne ¢ npekbeBaunl ABB”. Codryeppr “Curves” mokasBa KpHUBHTE Ha
M3KJIIOYBAaHE M OTPaHMYaBaHE ChIIIACHO KATaIO3UTE.
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2 O0mM XapaKTepucTUKH

2.2 TokOOTpaHMYUTETHH XaPAKTEPUCTHUKHI

[IpexbcBad, mpu KOWTO OTBapsSHETO Ha KOHTAKTHTE CE€ H3BBPIIBA CJEN
MIPEMUHABAHETO Ha BHPXOBaTa CTOMHOCT HA TOKA HA KbCO ChEIUHECHUE WU TIPU
€CTeCTBEHOTO My IIpeMHBaHE Mpe3 Hyjara, IO03BOJSIBA KOMIIOHEHTHTE Ha
cucremara fa ObAaT MOAJIaraHW Ha TOJEMH HAaTOBApBaHUS, KAaKTO TOIUIMHHH,
Taka W JUHAMUYHHA. 3a Ja Cce HaMajsaT Te3W HATOBapBaHHs ca pa3pabOTCHH
TOKOOTpaHW4YaBam TnpekbcBaun (Bmwk Yact 2, I'maBa 1.2 “OcHoBHH
ompenielcHUs’’), KOMTO MOTaT Ia 3aJeWCTBAT oleparnusaTa 10 OTBapsHE Ha
KOHTaKTHUTE MPEaU TOKHT HA KBCO CHEAMHECHHE Ja € JOCTUTHAII CBOSITAa BHPXOBA
CTOWHOCT U OBP30 Ja MOracsAT JbraTa MEXKIY TAX; Ha CleABallaTa auarpama ¢
rmokasaHa ()opMaTa Ha BBJIHHUTE Ha BEPOSTHHS TOK HA KbCO ChEIMHEHUE, KAKTO U
Ha OTPaHWYCHHS TOK Ha KbCO CheINHEHUE.

Bepoamen mok Ha kbco cbeguHeHue

OzpaHuyeH mok Ha kbco CoeguHeHue t
Ha  cnenBamatra  gmarpamMa €  ToKazaHa ~ TOKOOTPAaHHMYMTEIHATA
XapakTepucTukata Ha npekbcBada Tmax T2L160, Inl60. Ilo octa “x” e
e(eKTHBHATa CTOWHOCT HAa CUMETPUYHHS BEPOSITEH TOK Ha KbCO ChEAMHECHHE,
JIOKaTo T0 OcTa “y” € MmoKa3aHa OTHOCHTEIHATa BbpXoBa cTolHOCT. EdekThT Ha
orpaHMyYaBaHe MOXe J1a Objie OLIEHEH upe3 CpaBHSBAHE, IPU PaBHU CTOMHOCTH
Ha CUMETPUYHHMA TOK Ha MOBpPEJA, HA BBPXOBaTa CTOMHOCT Ha BEPOSATHHS TOK Ha

KbCO CheIMHEeHNE (KpuBa A) ¢ orpaHHYeHaTa BbpXoBa CTOMHOCT (kpuBa B).

[IpexbcBausT T2L160 ¢ 3ammTa OT mpeToBapBaHe M K.C. (TEPMOMAarHUTEH
3anmred O0iok) In160 mpu 400V, 3a Tok Ha moBpena ot 40 kA, orpanudaBa
BbpXOBaTa CTOMHOCT Ha TOKAa Ha KbCO CcheauHeHue 10 16,2 kA — “xkpuBa B”, ¢
penykuusa oT okojo 68 kA B cpaBHeHHE C BBpXoBara CcTOWHOCT 0e3
rpaHuyaBaHe paBHa Ha 84 kA — “kpuBa A”.
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B3emaiiku  mnpenBua, 4e  €NEKTPOJAMHAMHMYHUTE  HATOBApBaHUA U

MPEAN3BUKAHUTE OT TAX MEXaHWYHHM TaKUBa Ca TACHO CBBP3aHU C BHPXOBATa
CTOWHOCT Ha TOKa, M3MOJI3BaHETO HA TOKOOTpaHUYABAIIH IMPEKHCBAYN TTO3BOJISIBA
ONITUMATHOTO Opa3MepsBaHe Ha KOMIIOHEHTHUTE B €IHa eJeKTpHYecKa
nHcTananus. OCBEH TOBa OTpaHUYaBAaHETO HA TOKA MOXKE JIa CE€ M3MOJ3Ba CHIIO
Taka W 3a TMOCTUTAaHE Ha KOOPIWHAIMA MEXIY JBa NPEKbhCBada, CBBP3aHU
M0CJIEAOBATEHO.

OcBeH npeauMCcTBaTa OT TJIeHA TOYKA HA MPOSKTUPAHETO, U3II0I3BAHETO Ha
TOKOOTpaHWYABAIA TPEKHCBAYM JaBa BH3MOXKHOCT 3a CIIydauTe OMHMCAHH B
cragnapra [EC 60439-1, na ce nzberne HEOOXOAMMOCTTa OT MPOBEPSIBAHE Ha
YCTOHYMBOCT Ha KbCO ChEIMHEHUE H a pasnpeaenurentu tadma. Yien 8.2.3.1 Ha
crangapra “CxeMH Ha WMHCTAJIAIH, KOUTO ca OCBOOOJEHHU OT NMpOBEpsBaHE Ha
YCTOMYUBOCT Ha KHCO ChEAMHEHHE  TJIacH, Ue:

“IIpoBepsiBaHE Ha YCTOMYMBOCT Ha KbCO CBHECAUHEHUE HE C€ HU3UCKBA B
CJICTHUTE CIyYaH ...

3a WHCTaJaIMu ChC 3AIIUTH YpPe3 TOKOOTPAHMYABAIIN YCTPOWUCTBA, KOUTO
“MaT oOrpaHMYaBaHe Ha TOKa HempeBumasamo 17 kA mpu MakcUMaHUS
JIOIYCTUM BEPOSITEH TOK Ha KbCO ChEANHEHUE Ha U3BOJUTE HA BXOJAIATA CXEMa
Ha MHCTananusra ...”

3a mpuMephT Ha MpeIHaTa CTPAHMIIA 3a€HO C TE3H pasriie/laHy B CTaHAapTa,
MOXKEM Jla 0000IIMM: aKO MPEKHCBAYbT CE M3MOJ3Ba KAaTO TJIABEH MPEKhCBad B
pasmpenenuTenHo Tablo M ce WHCTAJWpa B TOYKA OT HWHCTAJNAIUATA, KBICTO
BEPOSITHUSAT TOK Ha Kbco chennHenue ¢ 40 kA, To He Ou O1to HEOOX0 MO J1a ce
W3BBPILIBA IPOBEPKA HA YCTOMYUBOCT HA KbCO ChEAUHEHHUE.
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2.3 XapakTepucTHKHM Ha cieliu(PUYHATA eHeprusi Ha
npeMHHaABaHe

B cnyyaii Ha KbCO CheIWHEHME, YACTHTE Ha HMHCTAJAlMATA 3aceTHATH OT
moBpenaTa ca TMOJIOKEHH Ha TEPMHUYHH  HAampeKeHHs, KOUTO ca
[IPOIIOPLIMOHAIHN KAaKTO HA KBaJpaTa Ha TOKA Ha IOBPEIATa, Taka U Ha BPEMETO
HEOOXOIMMO Ha TPEKHCBAIIOTO YCTPOMCTBO Na TpeKbcHE ToKa. EHeprusra,
MpOMyCcHAaTa OT MPEKbCBAIIOTO YCTPOMCTBO MO BpeME Ha M3KIIOYBAHETO, CE
Hapuda “crienmduuHa cHeprus Ha npemuHaBame” (I2t), msMmepsama B A,
ITo3HaBaHeTO Ha CTOWHOCTTA Ha ‘“‘CelMpUIHATA CHEPIHWs Ha NpeMUHAaBaHEe
Ipe3 OTIENHUTE ChbCTOSHUS Ha TIOBpearTa € yHIaMeHTaTHO 3a Opa3MepsIBaHETO
U 3aIIUTaTa Ha Pa3IMYHUTE YaCTU HAa HHCTAJIALMATA.

EdexTbT 0T orpannuaBaHe U HaMaIsBaHE BPEMETO Ha M3KIIIOYBAHE BIMsE Ha
CTOMHOCTTa Ha CrieNU(HUYHATA CHEPrHsl Ha MpeMUHaBaHe. 3a Te3 CTOWHOCTHTE
Ha TOKa, 32 KOMUTO OTBapsIHETO Ha MPEKbCBaua ce PEryJinpa upe3 HacTpoiiBaHe Ha
BpPEMETO Ha M3KJIIOYBAHE HA 3aLIUTHHUS OJIOK, CTOMHOCTTa Ha creuuduyHaTa
eHeprusi Ha TNpeMHHaBaHE ce MoJlyyaBa uYpe3 YMHO)KaBaHE Ha KBajpara Ha
e(eKTHBHUAT TOK Ha TMOBpEAara IO BPEMETO, HEOOXOJMMO Ha 3aIIUTHOTO
YCTPOMCTBO [a W3KJIIOYM; B OCTAaHAJIUTE Cly4ad, clienudryHaTa eHeprus Ha
IIPEMUHABAHE MOXKE J1a CE MOIY4YH OT IMOKa3aHUTE MO-I0Iy JUarpamMu.

UznoxxeHoTo MO-10JIy € MpUMep 3a pa3dyuTaHe Ha XapaKTepUCTHKaTa Ha
cnenuduuHaTa CHEPTUs Ha MpeMUHaBaHe 3a npekbeBad Tui T3S 250 In160 npu
400 V. Octra “X” noka3Ba CUMETPUYHUST BEPOATECH TOK HA KbCO ChEAUHEHHE, A
ocTTa “y” TOKa3Ba CTOMHOCTUTE Ha ClieUU(HUYHATA €HEpIus Ha MpPEeMHUHaBaHe,
uzpazenu B MA2s. [Ipu Tok Ha KbCO CheaiHEHHE, paBeH Ha 20 kA, mpekbcBaYbT
nporrycka croitnocT Ha I°t, paBHa Ha 1,17 MA2s (1 170 000 A%).

12t [10° A%s]  10®
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2 O0muM XapakTepuCTUKN

24 TeMmnepatypHo 3aHMKABAHe Ha HOMMHAJIHUTE
XapPaAKTEePUCTUKH

B cranmapra IEC 60947-2 e yka3zaHo, Y€ TrpaHUIUTE Ha TEMIIEPATYPHO
MOBUINICHUE 33 MPEKbCBaYM, paOOTEIN MPU HOMHUHAJICH TOK, TPsIOBa Ja ObJaT B
paMKHTE Ha JaJCHUTE B CIICABAIIATA TAOIUIA CTOHHOCTH:

T36J'II/IL[3. 1- FpaHI/IL[I/I Ha TCMIICPATYPHOTO IMOBHUIICHUEC 3a KJICMU U AJOCTHIIHA
qacTHu

Omnucanue Ha yactra*® ['panunu Ha TemnepatypHoTo nosuiieHue K

- Kinemu 3a BbHIIHU BPB3KH 80
- Cpeacrsa 3a ppYHO MeTalHU 25
oOciyKBaHe: HEMETaIHU 35
-YacTh, 32 KOUTO Ce MpeABIKIA

1a ObJaT JOKOCBAHU, HO HE METaAIHU 40
I'bpKaHU B pbKa: HEMETaIHU 50
- HacTu, KOMTO HE ce Hajlara Jia

ce JIOKOCBAT IpU HOpMallHa MeTalHU 50
pabora: HEMETAITHN 60

* Hukost CTOWHOCT He € J1ajieHa 3a 4acTH, pa3In4yHu oT u30poeHut. He TpsiOBa na
Ce HapaHsABaT ChCEIHU YACTH OT MU30JAIMOHEH MaTepHral.

Te3u CTOMHOCTH ca BaJMAHM 32 MaKCUMallHa ped)epeHTHA OKOJIHA TeMIepaTypa
ot 400C, kaxTo e omnpeneneno B cranaapta IEC 60947-1, unen 6.1.1.

Korato okonHara Temmeparypa € pasmuuna ot 40°C, cTOHHOCTTa Ha TOKa,
KOATO MOE Jla C€ MNPOBEXJa MNPOABIDKUTEIHO OT IpeKbCcBaya, € NaJeH B
clIeIHUTE TabauLu:



CB}ILp)KaHI/Ie Yacr 2 IIpexbcBaYu ChC 3aIIUTHH 0JIOKOBE OT NIPETOBapBaHe U K.C.
1. YerpoiicTBa 3a 3ammTa u 10°C 20°C 30°C 40°C 50°C 60°C 70°C
ynpagsJjieHune In MIN MAX MIN MAX MIN MAX MIN MAX MIN M X MIN M X MIN MAX
6 13 18 12 18 12 17 11 16 11 15 10 14 9 13
20 16 23 15 22 15 21 14 20 13 19 12 18 11 16
25 20 29 19 28 18 26 18 25 16 23 15 22 14 20
1.2 OcHoBnu onpenenenus 32 26 37 25 35 24 34 22 32 21 30 20 28 18 26
1.3 Tumnose 3ammTHA OJIOKOBE 40 32 46 31 44 29 42 28 40 26 38 25 35 23 33
1.3.1 3amuTy OT NpeTOBapBaHe TI 50 40 58 39 55 37 53 35 50 33 7 31 44 28 41
1 KbCO ChEIHHEHAE 63 51 72 49 69 46 66 44 63 41 59 39 55 36 51
1.3.2 ENCKTpOHHN 3aMTHA 80 64 92 62 8 59 84 56 80 53 75 49 70 46 65
100 81 115 77 110 74 105 70 100 66 94 61 88 57 81

1.1. ETukeT ¢ HOMUHAIHHA
TAaHHU Ha TIPEeKbCBAYH

Giokose 125 101 144 96 138 92 131 88 125 82 117 77 109 71 102
1.3.3 ledpexTHOTOKOBA 3amIUTa 160 129 184 123 176 118 168 112 160 105 150 98 140 91 130
(AT3)

16 13 18 12 18 12 17 11 16 1 15 1 14 09 13
2 16 23 15 22 15 21 14 2 13 19 12 17 11 16
2.5 2 29 19 28 18 26 18 25 16 23 15 22 14 2

2 O0uu XxapaKTepuCcTUKH
2.1 Codryep “Kpusu 1.0”

(Curves 1.0) 32 26 37 25 35 24 34 22 32 21 3 19 28 18 26
2.2 TOKOOTrpaHUYMTEITHH 4 32 46 31 44 29 42 28 4 26 37 24 35 23 32
XapaKTePUCTHKH 5 4 57 39 55 37 53 35 5 33 47 3 43 28 4
2.3 XapaKkTepUCTHKN Ha 63 51 72 49 69 46 66 44 63 41 59 38 55 36 51
CrielMHIHATA CHEPTHS Ha 8 64 92 62 88 59 84 56 8 52 75 49 7 45 65

10 8 115 77 11 74 105 7 10 65 93 61 87 56 81
125 101 144 96 138 92 132 88 125 82 117 76 109 7.1 101
T2 16 3 18 12 18 12 17 11 16 10 15 10 14 9 13
20 6 23 15 22 15 21 14 20 13 19 12 17 11 16

IIpeMUHABaHE
2.4 TemmnepaTypHO 3aHMKaBaHe
Ha HOMHMHAJIHUTE

XapaKTCPHCTHKH 25 20 29 19 28 18 26 18 25 16 23 15 22 14 20
2.5 Enexkrpuiecku 32 26 37 25 35 24 34 22 32 21 30 19 28 18 26
XapaKTEePUCTUKA HA TOBAPOBUTE 40 32 46 31 44 29 42 28 40 26 37 24 3B 23 32
MIPEKHCBAYN 50 40 57 39 55 37 53 35 50 33 47 30 43 28 40
3 Koopaunupaue Ha 63 51 72 49 69 46 66 44 63 41 59 38 55 36 51

80 64 92 62 8 59 8 56 80 52 75 49 70 45 65
100 80 115 77 110 74 105 70 100 65 93 61 87 56 81
125 101 144 96 138 92 132 88 125 82 117 76 109 71 101
3.2 CeleKTUBHOCT 160 129 184 123 178 118 168 112 160 105 150 97 139 90 129

3.2.1 CeekTUBHOCT II0 TOK

3aIUTATA
3.1 KoopauHupase Ha 3amuraTa

63 51 72 49 69 46 66 44 63 41 59 38 55 35 51
3.2.2 CenekTUBHOCT 110 BpeMe 80 64 92 62 8 59 84 56 80 52 75 48 69 45 64
3.2.3 30HOBA CEJIIEKTUBHOCT T3 100 80 115 77 110 74 105 70 100 65 93 61 87 56 80
125 101 144 96 138 92 132 88 125 82 116 76 108 70 100

3.2.4 CeneKTUBHOCT 110 €HepTHUs
160 129 184 123 176 118 168 112 160 104 149 97 139 90 129

3.3 Kackanupane 200 161 230 154 220 147 211 140 200 130 186 121 173 112 161
3.4 KoopaHHHpaHEe MEXKILY 250 201 287 193 278 184 263 175 250 163 233 152 216 141 201
HpeKBCBaQIITOBapOB

20 19 27 18 24 16 23 14 20 12 17 10 15 8 13

HpeKLCBaq
32 26 43 24 39 22 36 19 32 16 27 14 24 11 21
4 Cneuua/THu NPHJIOKEHHS] 50 37 62 35 58 33 54 30 50 27 46 25 42 22 39
4.1 I1oCcTOSITHHOTOKOBU MPEXH T4 80 59 98 55 92 52 86 48 80 44 74 40 66 32 58
4.2 Kpurepuu 3a u360p Ha 100 83 118 80 113 74 106 70 100 66 95 59 85 49 75
- 125 103 145 100 140 94 134 88 125 80 115 73 105 63 95
4.3 THIOBE HOCTOSHHOTOKOBH 160 130 185 124 176 118 168 112 160 106 150 100 104 90 130
200 162 230 155 220 147 210 140 200 133 190 122 175 107 160
MpPEXH 250 200 285 193 275 183 262 175 250 168 240 160 230 150 220
4.4 TIpeBKIIIOYBATEIH 32
ABTOMATHYEH NPEHOC 320 260 368 245 350 234 335 224 320 212 305 200 285 182 263
5 PasnpeneuTeHA YPeaou T5 400 325 465 310 442 295 420 280 400 265 380 250 355 230 325

500 435 620 405 580 380 540 350 500 315 450 280 400 240 345
5.1 Enextpuyecku

pasmpeienuTeNntu ypesion T6 630 520 740 493 705 462 660 441 630 405 580 380 540 350 500

5.2 ®opmu Ha BBTPEIIHO 800 685 965 640 905 605 855 560 800 520 740 470 670 420 610
pasaeneHue Hpumepn:

Ipunoxenue: OCHOBHH W360p Ha IpeKBCBAY B JIAT KOPITYC, C TEPMOMArHUTEH 3aIIUTEH OJIOK, 32 TOBAPEH TOK
(pu3nyecku BeJUYNHN U 180 A, npu oxonna Temneparypa 60°C. Ot Tabnunata, oTHacsa ce 32 Tmax T3, Mosxe

eJIeKTpoTeXHuYeCKH GopMyan Ja ce BUIm, 4e Hal-moaxonsmms npekbesad € T3 In 250, koiTo Moxe na Obe HaCTpOEH
or 152 A 0 216 A.



Cohabp:xanne Yact 2
l'[pem:cnatm C CJICKTPOHHMU 3alMUTHHU 0JI0KOBE

1. YerpoiicTBa 3a 3ammTa u Up to 40°C 50°C 60°C 70°C
yupaBJi€HHE '?‘:)X I IE%X 1 Imax(A) 11 Imax(A) 11
I.1. ETukeTn ¢ HOMHHaHY F 1601 1 1536 0 96 1408 088 128 08
AaHHH Ha IIPEKbCBAIH EF 1601 1 1536 096 1408 088 128 08
1.2 OcHoBHM onpeeeHus ES 1601 1 1536 096 1408 088 128 08
1.3 THIOBE 3aIIHTHY GIOKOBE QUKCHPAN | oo 1601 1 1536 096 1408 088 128 08
1.3.1 3ammTH OT PETOBAPBAHE FCCuAl 1601 1 1536 09 1408 088 128 08
Y — T2 160 R 1601 1 1536 096 1408 088 128 0.8
F 144 09 138 084 126 08 112 068
1.3.2 EnexTpoHHU 3aIlIUTHU
SokoBe EF 144 09 138 084 126 08 112 068
¢ ES 144 09 138 084 126 08 112 068
1.3.3 Jlepextrorokona 3armura e | FCou 144 09 138 084 126 08 112 068
(AT3) CCuAl 144 09 138 084 126 08 112 068
2 O61IM XapAKTePHCTHKH R 144 09 138 084 126 0 8 112 068
= =
28 odycpEKpaeli) FC 250 1 250 1 250 1 220  0.88
(Curves 1.0) F 250 1 250 1 250 1 220 0.8
2.2 ToxoorpaHMATETHA QuKCHPAR | o ey 250 1 250 1 250 1 220 088
XapaKTCPUCTHKH T4 250 R(VR) 250 1 250 1 250 1 230 092
2.3 XapaKkTepuCTHKH Ha . FC 250 1 250 1 230 0. 2 210 084
crenu(puYHaTa EHEPrus Ha Imencenen F 250 1 250 1 230 92 210 084
NpEMUHABAHE MOHTaX HR 250 1 250 1 230 092 210 0.84
2.4 TemmnepaTypHO 3aHMKaBaHE VR 250 1 250 1 240 096 220  0.88
Ha HOMUHAJIHUTC
XapaKTepPUCTHKH FC 320 1 294 092 260 084 243 076
2.5 EneKTpHuecki " F 320 1 294 092 269 084 243 076
XApAKTEPUCTHKH HA TOBAPORHTE (HR) 320 1 294 092 269 084 23 076
T4 320 R(VR) 320 1 307 .9 281 088 256 08
NpPEKbCBAYN
B FC 320 1 294 092 268 084 242 076
3 Koopaunnupane Ha mencenen | F 320 1 204 092 268 084 242 076
3AATATA MOHTax) HR 320 1 294 092 268 084 242 076
3.1 KoopauHupaHe Ha 3alATaTa VR 320 1 307 096 282 08 256 08
3.2 CeJIeKTUBHOCT
3.2.1 CeeKTUBHOCT IO TOK FC 400 L 400 L 400 L 352088
F 0 1 400 1 400 1 352 0.88
3.2.2 CeneKTUBHOCT TI0 BpeEMe uKcHpaR: | (HR) 400 1 400 1 400 1 352 088
3.2.3 30HOBA CEIECKTHBHOCT T5 400 R(VR) 400 1 400 1 400 1 368  0.92
3.2.4 CeNeKTUBHOCT 10 €HEPIHUsl c FC 400 1 400 1 368 092 336 084
Imencenen F 400 1 400 1 368 0.2 33 084
3.3 Kackanupane MOHTaX | R(HR) 400 1 400 1 38 092 33 084
3.4 KoopuHupane Mex 1y R(VR) 400 1 40 1 382 096 350 088
NpPEKbCBAY ¥ TOBAPOB
IpeKbeBatd FC 630 1 580 092 529 084 479 076
4 ClieNua Iy IPHTOKEHNsT S F 630 1 580 092 529 0.84 479 076
HR 630 1 580 092 529 084 479 076
4.1 I1oCTOAHHOTOKOBH MPEXKH T5 630 VR 630 1 605 0.6 554 088 504 080
4.2 Kpurepun 3a u300p Ha . F 567 09 502 08 458 072 49 064
IIPEKBCBAYN mencener | HR 567 09 502 08 458 072 409  0.64
4.3 TurnoBe NOCTOSTHHOTOKOBU MOHTaX VR 567 0.9 526 082 480 076 429 0.8
MPEKH
4.4 TIpeBKIIIOYBATEIH 32 Jlerenaa
ABTOMATHYEH IIPEHOC F= Ipeanu mI0cku KiaeMu
5 PasnpeaenuresHu ypeaou EF= IlpenHu y1bKeHHU KIIEMA
5.1 Enextprdeckn FC= IIpenuu xiemu 3a kabenu
pasnpeenuTenHy ypeou FC Cu= Ilpenan xiemu 3a MeTHHA Kabemu
5.2 ®opMu Ha BHTPEIIHO HR= 3anau mI0CKN XOPH3OHTAITHU KIEMHU
pasmeneHue FC CuAl= IIpennun xnemu 3a CuAl xabenu
Ipuioxkenue: OCHOBHU VR= 3anHu ma0cKku BEPTUKAIHU KIEMHU
Qu3HYECKH BeIHINHH U ES= Ilpenun yaboKeHO-pa3MInPEHN KIEMHU

esieKTpoTexnnyeckn popmyan R= 3anHn xiemu



Cohabp:xanne Yact 2

Up to 40°C 50°C 60°C 70°C
1. YCTPOI/ICTBa 3a 3alluTa 1 Imax (A) 11 Imax (A) 11 Imax(A) 11 Imax(A) 11
yIpaBJeHHE FC 630 1 630 1 5981 1 567 0.9
1.1. ETukeTH ¢ HOMUHAIHU dukcupan | R(VR) 630 1 630 1 630 1 5985 095
JaHHU HA IPEKbCBAYU T6 630 R(HR) 630 1 630 1 567 09 504 08
1.2 OCHOBHH OIpeAesIeH s ® F 630 1 5985 095 567 09 567 0.
mencenes | VR 630 1 630 1 5985 095 504 08
1.3 Tunose 3amuTHE 610KOBE MOHTAIK HR 630 1 5985 095 567 09 504 08
1.3.1 3ammTH OT IpeToBapBaHe
1 KbCO CheIUHEHUE FC 800 1 800 1 760 095 720 09
1.3.2 EfIeKTpOHHH 3aIIuTHI guxcupan | R(VR) 800 1 800 1 800 1 760  0.95
6IOKOBE T6 800 R(HR) 800 1 800 1 720 09 640 08
133 c F 800 1 760  0.95 20 09 640 08
.3.3 JleekTHOTOKOBA 3aIUTa —
(IT3) [y VR 800 1 800 1 760 095 720 09
2 QG XapaKTePHCTHKY HR 800 1 760 095 720 09 640 08
13 29
2(':1 Coq)legp ozl FC 1000 1 926 093 877 088 784  0.78
(Curves 1.0) T6 1000 | & R(HR) 1000 1 926 093 845 085 756 0.76
HNKCHPAH
2.2 ToxoOrpaHUYHTEIIHH PAI P(VR) 1000 1 1000 1 913 092 817 082
XapaKTCPpUCTUKH ES 1000 1 00 09 80 08 720 072
2.3 XapakTepuCcTUKU Ha
cnenuduIHaTa SHEPTUs HA VR 1000 1 1000 1 1000 1 894  0.89
IIpeMUHaBaHe v v QUCHPAI| po 2 1000 1 1000 1 895 089 784 078
2.4 TemmnepaTypHO 3aHMKaBaHe
® VR 1000 1 1000 1 913 091 816 082
e HOMITHATHITE MOeeT* EFHR 1000 1 1000 1 8 5 089 784  0.78
XapaKTEPUCTHKH MOHTaz K i : :
2.5 Enextpuuecku
XAPAKTEpHCTHKH HA TOBAPOBHTE 1250 | rcnpan VR 1250 1 1201 096 1096 0.88 981  0.78
MPEKbCBAYU V) v EF-HR 1250 1 1157 0.93 1056 0.85 945 0.76
3 Koopaunupane na c VR 1250 1 1157 093 1056 085 945 0.76
3aIUTATA Mo | EF-HR 1250 1 1000 08 913 073 816 065
3.1 KoopauHupase Ha 3amuraTa
3.2 CeleKTUBHOCT VR 1250 1 1250 1 125 1 1118 089
T7 1250 | duxcupan
3.2.1 CeneKkTUBHOCT IO TOK SHL EF-HR 1250 1 1250 1 1118 089 980 0.78
3.2.2 CeneKTUBHOCT T10 BpeMe V version c VR 1250 1 1250 1 1141 091 1021 0.82
MICTICCIICH
3.2.3 30HOBA CEJIEKTUBHOCT worrax | EF-HR 1250 1 1250 1 1118 089 980 0.78
3.2.4 CeneKTUBHOCT 110 €HepTHUs
3 3 KacKalupaHe VR 1600 1 1537 096 403 088 1255 0.78
. o T71600 | QUKCHPAI| po o 1600 1 1481 093 1352 085 1209 076
3.4 KoopauHupane MexXIy S-H-L i ' ' '
IIPEKbCBa4 U TOBAPOB V version c VR 1600 1 1481 093 1352 085 1209 0.76
TpeKbCBay | EFHR 1600 1 1280 08 1168 073 1045  0.65
4 CnienaTHU MPUJIOKEHHUST Jlerenaa
4.1 [1oCTOSITHHOTOKOBU MPEKHU F=IIpenHu miocku Knemu
4.2 Kputepun 3a u360p Ha EF= Ilpennn yabiokenu Knemu
MIPEKHCBAYN FC= IIpenuu xnemu 3a kabenu FC
4.3 TunoBe MOCTOSSHHOTOKOBU Cu= Ilpennu kiemu 3a MeIHU Kabenn
MpEXHU HR= 3annu niaocku XOpU30HTAIHU KIEMU
4.4 TlpeBKIIIOYBATEIIH 3a FC CuAl= llpennu knemu 3a CuAl xabenu
aBTOMATHYEH MPEHOC VR= 3agH1 1J10CKY BEPTUKAIHYU KIIEMH
5 PasnpeaeJuTelHN ypeaon ES= IIpennu yabKkeHO-pa3IupeHy KIIeMU
R=3annu knemu

5.1 Enextpuyecku
pasnpeaenuTeNHl ypeaou

5.2 ®opMu Ha BBTPELIHO
paszeneHue

Ipnioxenune: OcHOBHH
(pu3uyecKku BeTHINHHA U
eJIeKTPOTeXHHYecKH GopmyJIn

Ipumep:

N300p Ha mpekbcBay B JIAT KOPIYyC C €JIEKTPOHEH 3aIlIMTEH OJIOK, M3BAXKIAEM
ChC 33JIHA BEpTUKAIHA KJIEMHA IIMHA, TOBApeH TOK paBeH Ha 720 A W OkoiHa
temneparypa 500C. Ot Tabnunara, otHacsma ce 32 Tmax T6 moxe fa ce BUAM,
ye Hal-moaxomsmusT mpekbeBad € T6 800, koiiTo Moke na ce HacTpou oT 320
A 10 760 A.
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Emax X1 ¢ Xopu30HTAJHH 3aJHA KJIeMH

Temneparypa X1 630 X1 800 X1 1000 X1 1250 X1 1600
[°C] % [Al % [A] % Al | % [A] % [Al
10 100 630 100 | 800 100 | 1000 | 100 | 1250 100 1600
20 100 630 100 | 800 100 1000 | 100 | 1250 100 1600
30 100 630 100 | 800 100 | 1000 | 100 | 1250 100 1600
40 100 630 100 | 800 100 1000 | 100 | 1250 100 1600
45 100 630 100 | 800 100 | 1000 | 100 | 1250 100 1600
50 100 630 100 | 800 100 1000 | 100 | 1250 97 1550
55 100 630 | 100 | 800 | 100 |1000| 100 | 1250 | 94 | 1500
60 100 630 100 | 800 100 | 1000 | 100 | 1250 93 1480

Emax X1 ¢ BepTUKAJHU 321HU KJIEMHU

Temneparypa X1 630 X1 800 X1 1000 X11250 X11600
[°C] % [Al % [A] % [A] % [A] % [A]
10 100 630 100 | 800 100 |[1000| 100 1250 100 | 1600
20 100 630 100 | 800 100 1000 | 100 1250 100 | 1600
30 100 630 100 | 800 100 | 1000 | 100 1250 100 | 1600
40 100 630 100 | 800 100 1000 | 100 1250 100 | 1600
45 100 630 | 100 | 800 | 100 |1000| 100 | 1250 | 100 | 1600
50 100 630 100 | 800 100 | 1000 | 100 1250 100 | 1600
55 100 630 100 | 800 100 | 1000 | 100 1250 98 | 1570
60 100 630 100 | 800 100 | 1000 | 100 1250 95 | 1520

Emax E1

Temneparypa E1 800 E1 1000 E1 1250 E1 1600
[°C] % [Al % (Al % [A] % [A]
10 100 | 800 100 | 1000 100 1250 | 100 1600
20 100 | 800 100 | 1000 100 1250 | 100 1600
30 100 | 800 100 | 1000 100 1250 | 98 1570
40 100 | 800 100 | 1000 100 1250 | 96 1530
45 100 | 800 100 | 1000 100 1250 | 94 1500
50 100 | 800 100 | 1000 100 1250 | 92 1470
55 100 | 800 100 | 1000 100 1240 89 1430
60 100 | 800 100 | 1000 100 1230 | 87 1400

Emax E2

Temneparypa | E2 800 E2 1000 E2 1250 E2 1600 E2 2000
[°C] % Al | % [Al | % [A] % [A] % [A]
10 100 | 800 | 100 | 1000 | 100 | 1600 100 |1600| 100 | 2000
20 100 | 800 | 100 | 1000 | 100 | 1600 100 | 1600 | 100 | 2000
30 100 | 800 | 100 | 1000 | 100 | 1600 100 |1600| 100 | 2000
40 100 | 800 | 100 | 1000 | 100 | 1600 100 | 1600 | 100 | 2000
45 100 | 800 | 100 | 1000 | 100 | 1600 100 |1600| 100 | 2000
50 100 | 800 | 100 | 1000 | 100 | 1600 | 100 |1600| 97 | 1945
55 100 | 800 | 100 | 1000 | 100 | 1600 100 | 1600 | 94 1885
60 100 | 800 | 100 | 1000 | 98 | 1570 98 1570 | 91 1825
65 100 | 800 | 100 | 1000 | 96 | 1538 96 |1538 | 88 1765
70 100 | 800 | 100 | 1000 | 94 | 1510 94 1510 | 85 1705

Emax E3

Temneparypa | E3 800 E3 1000 E3 1250 E3 1600 E3 2000 E3 2500 E3 3200
[°C] % | [A] | % [A] % % % [A] % [A] % [A] % [A]
10 100 | 800 | 100 | 1000 | 100 | 1250 | 100 | 2500 | 100 | 2000 | 100 | 2500 [ 100 | 3200
20 100 | 800 | 100 | 1000 | 100 | 1250 | 100 | 2500 | 100 | 2000 | 100 | 2500 | 100 | 3200
30 100 | 800 | 100 | 1000 | 100 | 1250 | 100 | 2500 | 100 | 2000 | 100 | 2500 [ 100 | 3200
40 100 | 800 | 100 | 1000 | 100 | 1250 | 100 | 2500 | 100 | 2000 | 100 | 2500 | 100 | 3200
45 100 | 800 | 100 | 1000 | 100 | 1250 | 100 | 2500 | 100 | 2000 | 100 | 2500 | 100 | 3200
50 100 | 800 | 100 | 1000 | 100 | 1250 | 100 | 2500 | 100 | 2000 | 100 | 2500 | 97 | 3090
55 100 | 800 | 100 | 1000 | 100 | 1250 | 100 | 2500 | 100 | 2000 | 100 | 2500 | 93 | 2975
60 100 | 800 | 100 | 1000 | 100 | 1250 | 100 | 2500 | 100 | 2000 | 100 | 2500 | 89 | 2860
65 100 | 800 | 100 | 1000 | 100 | 1250 | 97 | 2425 | 100 | 2000 | 97 | 2425 | 86 | 2745
70 100 | 800 | 100 | 1000 | 100 | 1250 | 94 | 2350 | 100 | 2000 | 94 | 2350 | 82 | 2630
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Emax E4 Emax E6

Temmeparypa | E4 3200 E4 4000 | Temmeparypa | E6 3200 E6 4000 E6 5000 E6 6300

w || % | A w |l |lw || w| % | | A
10 100 | 3200 | 100 | 4000 10 100 | 3200 | 100 | 4000 | 100 [ 5000 | 100 | 6300
20 100 | 3200 | 100 | 4000 20 100 | 3200 | 100 | 4000 | 100 | 5000 | 100 | 6300
30 100 | 3200 | 100 | 4000 30 100 | 3200 | 100 | 4000 | 100 [ 5000 | 100 | 6300
40 100 | 3200 | 100 | 4000 40 100 | 3200 | 100 | 4000 | 100 | 5000 | 100 | 6300
45 100 | 3200 | 100 | 4000 45 100 | 3200 | 100 | 4000 | 100 [ 5000 | 100 | 6300
50 100 | 3200 | 98 | 3900 50 100 | 3200 | 100 | 4000 | 100 | 5000 | 100 | 6300
55 100 | 3200 | 95 | 3790 55 100 | 3200 | 100 [ 4000 | 100 [ 5000 | 98 | 6190
60 100 | 3200 | 92 | 3680 60 100 | 3200 | 100 | 4000 | 98 | 4910 | 96 | 6070
65 98 |3120| 89 | 3570 65 100 | 3200 | 100 | 4000 | 96 |4815| 94 | 5850
70 95 | 3040 | 87 | 3460 70 100 | 3200 | 100 | 4000 | 94 | 4720 | 92 | 5600

2 O0mM XapaKTepUCTUKHU

2.5 EjlekTpryecKku XapaKTePUCTHKHA HA TOBAPOBUTE
NpPeKbCBAYH

ToBaposute mpexbcBaun ca aeduaupann B crangapra [EC 60947-3 karo
MEXaHUYHH KOMYTAIlMOHHHU YCTPOICTBA, KOWTO B H3KIIOYECHO IOJIOKCHHUE
U3IIBJIHABAT (DYHKIMS Ha pa3eluHIBAHE U OCUTYPSBAT U30JAIIMOHHO Pa3CTOsSHHE
(pascTosHMETO MEXAy KOHTaKTHTE), HIOCTaThYHO 3a Ja C€ TapaHTHpa
Oe3omacHocT. Ta3u 6e30macHOCT Ha pa3enuHsIBaHE TPsAOBa Aa Obje rapaHTHpaHa
U YJIOCTOBEpEHa upe3 MOJIOKHUTEIHATA Olepalus: pabOTHHUS JIOCT TPsIOBa BUHATH
Ja TOKa3Ba JICHCTBUTENTHOTO TIOJOKEHHWE HA TOJBWXHHUTE KOHTAKTH B
YCTPOUCTBOTO.

MexaHMYHOTO KOMYTAllMOHHO YCTPOMCTBO TpsiOBa 1a MOXE Aa BKIIOYBA,
MPOBEXK/a M MPEKbCBA TOKOBE NMPH HOPMAJIHHU pabOTHU yCJIOBHS HA BEpHTrara,
BKJIFOUMTEJIHO U TOKOBE Ha IIPETOBApBaHE U J1a IPOBEX/A 3a ONpPeelIeH epHoJ
OT BpeME TOKOBE IpPH AHOPMaJIHW pabOTHM YCIOBMS Ha Bepurara, Karo
HaNpUMep MPH KbCO ChEMHEHHE.

ToBapoBuTe NpeKbCBaYM YECTO C€ U3IOJI3BAT KATO:

* ['maBHM ycTpoiicTBa Ha 000COOEHN YaCTH Ha pa3NpelesInTeNHN ypeaou;

* KoMyTanuoHHH W pa3equHsSBALIM YCTPOWCTBA 3a JIMHHMU, CHOMpATEIHU
[IMHU B TOBapH;

* [IluHHYU BpB3KHU.

ToBapoBuTe MpeKkbCBauM TPSAOBaA J1a TapaHTUPAT, Ye IsIaTa MHCTAJauus Wil
YacT OT Hesl He € IM0JI HalpEeXKEeHHe W € CUTYPHO pa3eMHEeHa OT KakBOTO U Jia
OMII0 eNeKTPUUYEecKO 3axpaHBaHe. V3MON3BaHETO Ha TAaKbB IPEKBCBAY JaBa
BB3MOKHOCT HaIllpUMEP MEPCOHANBT J1a PadOTH MO MHCTANAluATa 0e3 pUCKOBE
OT €JIEKTPUYECKO ECTECTBO.

Jopu u na He e 3a0paHEHO M3IMOI3BAHETO HA ETHOIOJIIOCHH yCTPOWCTBA
€IHO 10 JPYro, CTaHAapTUTE NPEenopbhYBaT Aa CE H3IMOJI3BAT MHOTOIOIIOCHU
yCTpOICTBa, Taka 4e Ja ce rapaHTUpa eIHOBPEMEHHATa M30Jauus Ha BCHYKU
MOJIFOCH BbB BEpHraTa.

CrnenudryHrnTe HOMUHATHN XapaKTEPUCTUKU HAa TOBAPOBUTE MPEKHCBAYM Ca
neunupanu B crangapta IEC 60947-3, kakTo ca onmucaHu Mo-Aoiy:

* lcw [KA]: HOMHHATIEH KpaTKOBPEMEHEH TOK Ha TEPMHUYHA YCTOWYHMBOCT:

TOBa € TOKBT, KOWTO TOBAPOBHAT MPEKHCBAY MOXKE JIa MPOBexkIa Oe3 moBpeaa

B 3aTBOPEHO MOJIOKEHUE 3a OIPEIENIEH MEPUOJ OT BpEME.
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* Icm [KA]: HoMuHaNHA BKIIFOYBATETHA CIIOCOOHOCT MPU KBCO ChEAMHECHUE:
TOBa € MaKCHUMaJHaTa BbPXOBa CTOMHOCT Ha TOKAa HAa KbCO ChEIUHEHUE,
KOHTO TOBapOBMAT IPEKbCBaY MOXeE Ja BKIOUYM Oe3 moBpena. Korato Tasu
CTOMHOCT HE € 33/1aZicHa OT MPOM3BOAUTEIIS, TPSIOBaA Ja ce mpueme, e € Haii-
MAaJIKO paBHa Ha BPXOBUS TOK, ChOTBETCTBal Ha Icw. He e Bb3MOkHO 11a ce
neduHUpa W3KIFoYBaTeaHa crmocoOHoCT Icu [KA], T KaTo HE ce M3HWCKBa
TOBapOBUTE MPEKBHCBAUH JIa IPEKHCBAT TOKOBE Ha KbCO ChETUHEHHE.

* Kateropum 3a npuiioskeHre nNpu npoMeHJInB TOK AC U Ipu NOCTOSTHEH

Tok DC:

neguHUpaT BUAa Ha yCJIOBUATA HA NPUIOKCHHUE, KOUTO C€ MPEICTABAT upe3

nBe OYKBH 3a Jla CE yKaykKe THUIIa Ha BEPUTUTE, B KOUTO MOXKE J]a C€ HHCTAJIHpa

ycrpoiictBoto (AC 3a mpomennuB Tok u DC 3a MOCTOSHEH TOK), C

IBynu(peH HoMep 3a THIIa Ha TOBapa, C KONTO TpsOBa ja ce paboTh U emHa

nombaHUTeNHA OykBa (A win B), KosiTo MoKa3Ba 4ecToTa Ha U3IMOI3BaHe.

Ha 0a3zara na kaTteropuuTe 3a NPWIOKEHHE, CTaHAAPTHT 3a MPOAYKTa

OIIpefielisi CTOMHOCTUTE Ha TOKa, KOMTO TOBApPOBHUST IIPEKbCBAd TPsAOBa Aa

MOJKE J1a U3KJIFOYBA U BKJIIOYBA [IPU AHOPMAJIHU YCIIOBHS.

XapaKkTEepUCTUKUTE Ha KAaTETOPHUTE 3a MPWIOKEHHE ca MaJeHH MOApOOHO
mo-nony B Tabmuma 1. Kareropusita ¢ Haii-rojemu M3WCKBaHHUS 3a paboTta ¢
npoMeHyB TOK ¢ AC23A, cropes KOSITO yCTPOHCTBOTO TPsOBa Ja MOXE Ja
BKJIIOYM TOK paBeH Ha 10 mbTM HOMHUHAIHHS TOK Ha YCTPOMCTBOTO M J1a
M3KJIIOYH TOK PABEH Ha 8 MbTH HOMUHAIHUS TOK HA YCTPOMCTBOTO.

OT rnenHa TOYKa HAa KOHCTPYKLUTA, TOBAPOBUTE NPEKBCBAYM €A MHOIO
MpocTu ycTpoiicTBa. Te He ca oOOpyaBaHM C amaparypa 3a yCTaHOBSBaHE Ha
HaIHOMUHAJICH TOK U IOCIIE/IBAalll0 aBTOMAaTUYHO NpeKbCcBaHe Ha Toka. [lopaan
TOBa TOBapOBHUTE IPEKbCBAYM HE MOraT Ja C€ M3IMO0JI3BaT 3a aBTOMAaTH4HA
3alIUTa OT CBPBXTOK, KOMTO MOXKE Ja Ce MOSIBM B ClIydail Ha HEH3NPaBHOCT,
3ammTaTa TpAOBa Ja ce€ OCHTYpH 4pe3 KOOPAWHHpAL] TPEKbCBad.
KomOunnpanero Ha ABeTe yCTpPOMCTBa MO3BOJISIBA M3MIOJI3BAHETO HA TOBAPOBU
MIPEKbCBAYU B CUCTEMH, B KOUTO CTOMHOCTTa HA TOKA Ha KbCO ChEIUHEHUE € I10-
BHCOKAa OT EJIEKTPUYECKUTEe MapaMeTpd, Kouto jJcpuHupaT paboTHUTE
XapaKTepUCTUKU Ha TOBapoBHs IpekbcBau (BwK. Kackamgmupane 3.3). Toma e
BaJMJHO CaMO 3a TOBapoBHTE NpekbcBauu [somax m Tmax. 3a Bb3AyIIHHUTE
npekbeBaun Emax/MS TpsiOBa 51a ce mpoBepH, Jali CTOWHOCTUTE UM 3a Iew n
Icm ca mMO-BUCOKM OT CTOWHOCTHUTE HA TOKa Ha KbCO ChEIUHEHUE B
HWHCTaJaLUATa U ChOTBETHATA BHPXOBA CTOMHOCT Ha TOKA.

Taéamnua 1: Kateropuu 3a npuio:xkenne

Kareropun 3a npuiiosxenue
Bu na Toka Kareropumu 3a
MPHIIOKEHHE
THOMYHA TPHIOKEHUST
YecToTa Ha Panku
cpaforBaHe | cpaboTBaHe
AC-20A AC-20B | BrirouBaHe M H3KJIIOUBaHE IPH YCIOBHS Oe3 TOBap
[IpeBKIIOYBaHE HA CHIPOTHBUTEIHN TOBAPH, BKIIOYUTEITHO
Mpovenms | AC-21A | AC21B | P p P,
yYMEpEHO [PETOBapBaHe
oK TIpeBKIIOYBAHE HA CMECEHH CHIIPOTUBUTEIHA 1
AC-2A | Ac22B | P v
HHIYKTHBHH TOBAPH, BKIIOUUTEIHO YMEPEHO MPETOBAPBaHE
IpeBkIroYBaHe HA MOTOPHH TOBApHU WIIH U CHITHO
AC-23A | Ac23B | P P P I ApyT
MHIYKTUBHHU TOBapu
DC-20A DC-20B | Cebp3BaHe 1 pa3equHsIBaHE IIPU yCIOBHS O3 TOBap
[IpeBKIIOYBaHE HA CHIPOTHBUTEIHN TOBAPH, BKIIOUHTEIHO
DC-21A | Dc-21B | P P P,
IocTosinen yYMEpEHO MPETOBapBaHe
TOK IIpeBKIIIOYBAaHE HAa CMECEHH CHIIPOTHBUTEIHN U
DC-22A DC-22B | mHIYKTHBHHU TOBapH, BKIIOYHTEIHO YMEPEHO IIPETOBapBaHe
(HampuMep NIYHTOBHU JBHUTATEIIH)
DC-23A DC-23B | [IpeBKitouBaHe Ha CHITHO HHAYKTHBHH TOBAPH
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3 Koopzmlmpaﬂe Ha 3amurTaTa

3.1 KoopauHupaHe Ha 3a10UTaTA

ITpoekThT Ha €IHA CHUCTEMa 3a 3alllMTa Ha CJIEKTPUYECKa Mpexa € OT
(dyHIaMeHTaIHa BaKHOCT, KAKTO 3a Jla CE OCHUTYPH MPaBUIIHATA, MKOHOMHUYHA U
GbYHKIIMOHAIHA €KCIUTOATAIMS Ha MHCTANAIMATA KAaTo ISUT0, TaKa M J1a ce CBeIaT
710 MUHUMYM BCHYKH TPOOJIEMH, MPUINHEHU OT aHOPMAIHH PaOOTHU YCIIOBHS
W/WITH HEeU3MPaBHOCTH.

HacrosmusaT aHanu3 pasriexaa KOOpIHHAIUATA (ChITIaCyBAHOCTTA) MEXKIY
pa3IUYHHUTE YCTPOWCTBA, MPEIHA3HAYCHH 3a 3aIllUTa Ha 30HH U CreHuPHIHH
KOMIIOHEHTH OT IJIe/IHA TOYKA Ha:

* rapaHTHpaHe Ha O€30MAacHOCTTAa Ha XopaTra M HWHCTAJalusATa IO BCSIKO

Bpeme;

* ompeensHe U Obp30 U3KIFOYBAHE CAMO HA 30HUTE 3aCETHATH OT mpobiemMa

M OrpaHMYaBaHe 1O TO3W HAYMH Ha €HEprHsTa JOCTUTaIlla J0 OCTaHajiaTa

9acT OT MpEXKara;

* OrpaHMYaBaHC Ha BB3JCHUCTBUCTO HA HEU3IPABHOCTTA BBPXY IPYTH

He3acerHaTd 4acTH OT Mpexara (CrajoBe B HANpeKEHHETo, 3aryda Ha

CTaOMITHOCT BbB BBPTSIIU MEXaHU3MH);

* HaMaJsiBaHE Ha HATOBAPBAHUATA M MOBPEAMTE HA KOMIIOHCHTHUTE B

3acer’arara 30Ha;

* ocHUTrypsiBaHE Ha HENPEKbCHATOCT Ha paboTaTa ¢ JOOPO KauecTBO Ha

3aXpaHBaIOTO HAIIPEIKCHHUE,

* rapaHTHpaHe HA KOOPAWHAIMS B CIIy4ail Ha HEH3IPABHOCT Ha 3alIUTHOTO

YCTPOWCTBO, OTTOBOPHO 32 W3KJIFOYBAHE;

* ocurypsiBaHe Ha HeoOXoaumarta WHPOPMAIUS Ha TEPCOHANA U CHCTEMHTE

3a yIpaBJieHHE, KOSATO MM € HeoOXOIMMa, 3a Jla Bh3CTaHOBAT paborara

KOJIKOTO € BB3MOXXHO TMO-ObpP30 W TIPH MHUHHMAIHO HapyllaBaHe Ha

HOpMasiHaTa paboTa Ha OCTaHaAJIaTa YacT OT MPEeXKaTa;

* TOCTUTAHE Ha pa3syMeH KOMIIPOMHUC MEXKIy HaJEXIHOCT, MPOCTOTA H

HMKOHOMHYECKA €(DEKTHBHOCT.

3a 7ga cMe TMo-TIpelW3HH, €JHa CHCTeMa 3a 3alluTa TpsAOBa Ja MOXKe
CJIETHOTO:

* Jla pa3lo3HaBa KakBO M KbJe ce€ ciiyuuBa. Jla mpaBW pasziuka MeEexXIy

CUTYaI[MHUTEe, KOUTO Ca M3BBH HOPMAJHUS peXHUM Ha paboTa, HO JOIyCTUMHU

3a MOMEHTa B JaJicHa 30Ha Ha BB3JCHCTBHE, W30SATBAWKH 10 TO3W HAYHH

HEHY)KHOTO M3KJIIOYBAHE M IMOCJEABAIIOTO HEOCHOBATEIHO OT/AEISHE Ha

M3MpaBHATA YACT OT CUCTEMATA;

* J1a IpeAnpueMa AeUCTBUS KOJIKOTO € Bb3MOXKHO M0-0bp30, 32 J1a OTpaHHYU

moBpeauTe  (paspymiaBaHe, yCKOPEHO W3HOCBaHE, ..), 3ama3Baiiku

HENPEKHCHATOCTTA M CTAOMITHOCTTA Ha ENEKTPHUYECKOTO 3aXpaHBaHE.

Haii-noaxoasimoTo pelieHue ce mojiy4aBa OT KOMIPOMUCAa MEXIY TE3U JBE
IIPOTUBOIIOJIOKHHA HEOOXOAUMOCTH

— J1a ce UACHTH(UITNpPA MPEITU3HO HEU3MPABHOCTTA U JIa CE€ JIelcTBa OBP30.
To ce neduHupa Kkato QyHKIKSA C MPUOPUTET HA €THO OT TE3M JIBE U3UCKBAHMSL.
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3.2 CeJIeKTUBHOCT

Bausinue Ha eJIeKTPHYECKUTE MapaMeTPH HA MpekaTa (HOMUHAJIEH TOK
U TOK HA KbCO CheIMHEHHE)

[Ipuerara cTpaTterusi 3a KOOpAWHWUPAHE HA 3AIMUTHUTE YCTPOWCTBA 3aBHCH
OCHOBHO OT CTOMHOCTHUTe Ha HOMUHANHUA TOK (In) M Ha TOoka Ha KBCO
ceenuuenue (Ik) B pasriexnanaTa ToYka OT MpexaTa.

Haii-06m10 xa3zaHo, MOXEM J1a OTIPE/IETM CIIETHUTE THIIOBE CEIEKTUBHOCT:

* CEJICKTUBHOCT T10 TOK;

* CEJICKTUBHOCT 110 BpeMe (WU BpEMe-TOK);

* 30HOBA (MJIM JIOTHYECKA) CEIICKTUBHOCT;

* CEJIEKTUBHOCT TI0 €HEePTHS;

* KacKaJupaHe.

Jdedunupane Ha ceJIeKTUBHOCT

CeleKTHBHOCTTa MO HAJHOMHUHAJICH TOK € AedWHHpaHa B CTaHAApTa KaTo
“KOOpAMHAIMS Ha Pa0OTHHUTE XapaKTEPUCTHKH Ha JIBE WU MOBEYE YCTPOWCTBA
3a 3aIIUTa OT HATHOMHHAJICH (CBPBX) TOK, Taka Y€ B CIy4ail Ha MPEeTOBapBaHE B
paMKUTE Ha ONpeeNIeHN TPaHUIM, yCTPOUCTBATO MPeAHa3HAYEHO J1a cpaboTu B
TE3W TPaHWIM Jla TO HAMpaBH, JIOKATO JIPYTUTE YCTPOMCTBA Ja HE CpaboOTsIT’
(IEC 60947-1, ned. 2.5.23);

Morar 1a ce pa3rpaHHy4ar cJeJHUTe CJAyYau:

* IBJIHA CEJIEKTUBHOCT, KOETO O3HAYaBa ‘“‘CEJICKTHUBHOCT IO HAJIHOMHUHAJICH
TOK TakaBa, Y€ B CIIy4ail Ha JBE IOCIIEIOBATEIIHO CBBP3aHU yCTPOWCTBA 3a
3aluTa OT HAJHOMHMHAJICH TOK, 3alIUTHOTO YCTPOMCTBO OT CTpaHa Ha TOBapa
Jla peayu3upa 3anura 0e3 M3KIYBaHEe Ha JPYroTO 3allUTHO YCTPOHCTBO™
(IEC 60947-2, ned. 2.17.2);

* YacTHYHa CEJIEKTHMBHOCT, KOETO O3HayaBa ‘‘CEIEKTUBHOCT  IIO
HaJHOMHHAJICH TOK TaKaBa, uy€ B CIydail Ha JBE IMOCIICIOBATEIIHO CBHP3aHU
YCTpOICTBA 3a 3allWTa OT HAJHOMHHAJIEH TOK, 3allIUTHOTO YCTPOWCTBO OT
CTpaHa Ha TOBapa Jia peau3upa 3anuTa Jo OompeieieHa rpaHuIa Ha Toka 0e3
na w3kiroun Apyroto” (IEC 60947-2, ned. 2.17.4).

3.2.1 CeJIeKTHBHOCT IO TOK

To3u BHJ CEJIEKTUBHOCT C€ OCHOBaBa Ha (pakTa, 4e KOJIKOTO IMO-0JIM30 JI0
3aXpaHBaHETO Ha MPEeXaTa Bb3HHKHE MOBPEIATa, TOJIKOBA MMO-TOJSM M€ € TOKBT
Ha KbCO CheinHenue. [lopanu ToBa HIE MOKEM J1a OTPEIeIUM 30HaTa, KBIETO €
BB3HUKHAJIA HEU3IPABHOCTTA, KaTO MMPOCTO KaauOpHpaMe MUTHOBEHATA 3all[HTa
Ha YCTPOWCTBOTO OT CTpaHa Ha 3aXPaHBAHETO J0 TPAHUYHA CTOMHOCT MO-BHCOKA
OT TOKa Ha TOBpeaaTa, KOWTO OW 3aJeHCTBal HW3KIIOYBAHETO HA TOBA
YCTPOWCTBO MO-HAI0JTy TI0 BEpHUrara OT CTpaHa Ha TOBapa.

OOWKHOBEHO MOXEM Jia TOCTUTHEM IThJIHA CENIEKTUBHOCT CaMoO B
OTIpe/IeNIeHH CIyYan, KOraTo TOKBT Ha TOBpe/a He € MHOTO BUCOK (M € CPaBHUM
C HOMHWHAJIHUA TOK Ha YCTpOﬁCTBOTO), WJINn KOrato KOMIIOHEHT C TOJIsAM
UMIIEIaHC € MEXIy JIBe YCTpoicTBa 3a 3amura (Hampumep TpaHcdopmarop,
MHOTO ABJIBI Kaben ...), YCHJIBAI TojisMaTa pa3iiika MEKIy CTOHHOCTHTE Ha
TOKa Ha KbCO ChENHEHHE.

To3u BUJI KOOpPJMHAIMS € CHOTBETHO MPUIOKUM OCHOBHO B KpailHU
pasnpeeIUTEIHA MPEXKH (C HUCKH CTOMHOCTH Ha HOMHHAJHUS TOK M HA TOKa Ha
KbCO ChEJMHEHHE U BUCOK UMIICIAHC HA ChETUHUTEITHUTE KaOesn).
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OCHOBHO, TIpHM TIPOEKTHpaAHE C€ W3IOJI3BAT KPUBHUTE Ha HM3KIIOYBaHE Ha
ycTpoicTBara.

Tosa pemenue e:

* OBP30;

* JIECHO 3a peajn3upaHe;

* HE € CKBIIO.

Ot apyra cTpaHa:

* TPaHUIIUTE HA CENIEKTUBHOCT OOMKHOBEHO Ca HHUCKH;

* YBEIMYABAHETO HA HHUBATA HA CEJIEKTUBHOCT BOJAU 0 OBP30TO HapacTBaHe
Ha YCTPOHCTBATA MO TOJIEMUHA HA TOK M (PU3UYECKHU pa3Mep.

CrnenBamusT IprMep MOKa3Ba eIHO THITMIHO MPIIIOKEHNE Ha CETIEKTUBHOCT
[0 TOK, OCHOBaHA Ha Pa3IMYHUATE CTOWHOCTHA 32 MUTHOBEHO HM3KIIOYBAHE Ha
pasriexaaHus IpeKbcBay.

[Ipu croitHOCT Ha TOKa Ha TIOBpeAa B AeuHUpaHaTa Touka paBHa Ha 1000 A
ce TOojJydaBa aJeKBaTHA KOOPAMHALWS Ype3 M3IMOJI3BaHE Ha Pa3TiIekKIAHUTE
MPEKbCBAYM KAKTO € OMPEACTICHO OT KPUBHTE HAa HM3KIIIOYBAHE HA 3AlUTHUTE
YCTpOMCTBA.

I'panunaTa Ha CENEKTHUBHOCT c€ MOJy4aBa OT MHUHHMMATHATa CTOMHOCT Ha
3alllMTaTa Ha IpeKbCcBaya OT cTpaHa Ha 3axpanBaHeTo T1B160 In160.

U | ur=4o0v

KpuBu Bpeme-mok

[s] 10+

10 l I“
%I T1B 160 In160 102

TIB160IN2S | W)
10

TIB160IN160

TID 160 02 aan

i 101 1 0! | [kA]

=

T1B 1601n25

3.2.2 CeJIeKTHBHOCT 110 Bpeme

To3nm BHA CEIEKTHBHOCT € €BOJIIOLMA Ha pas[ie/laHaTa Io0-TOpe.
CrenoBaresiHO, CTpaTerusiTa 3a HACTPOMKUTE ce 0a3upa Ha NPOrPECHBHOTO
yBeJIMuYaBaHe Ha CTOMHOCTUTE Haa TOKa W BpPEMEHaTa Ha 3aKbCHEHHE 3a
M3KJIIOYBAaHE Ha 3aIIUTHUTE yCTPOWUCTBA MPHU JOOIMKABAHETO /10 M3TOYHHKA Ha
€JIEKTPUYECKO 3aXpaHBaHe.

KakTto u B ciydast Ha CeJIEKTUBHOCT I10 TOK, peaJu3UpaHeTO Ha 3aluTara ce
OCHOBaBa Ha CpaBHSBAHETO HAa BPEMETOKOBUTE KPWUBUTE Ha H3KJIIOYBAHE Ha
3aLUTHUTE YCTPONCTBA.
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To3u BU ce1eKTUBHOCT:

* JIECHO Ce MPOEKTHpPA U PeaTn3npa;

* CPaBHUTEIHO HE € CKBIIa;

* 1aBa BB3MOXKHOCT J]a C€ TIOCTHT'HAT JOPH BUCOKH HUBA Ha CENIEKTUBHOCT B
3aBHCHMOCT OT Icw Ha yCTpOWCTBOTO OTKBM 3aXpaHBalllaTa CTpaHa;

* aBa BB3MOXKHOCT 3a 3arac Ha 3aulUTHUTE (QYHKLIMH M MOXKE Ja M3Mpalna
BaJIMHA WHPOPMAIUs HA CUCTeMaTa 3a yIpaBJieHHE,

Ho uma cheonume neoocmamuvuyu

* BpeMeHaTa Ha W3KII0YBAHE W HHMBAaTa Ha EHEPrus, KOWTO IPOITyCKaT
3alUTHUTE YCTPOUCTBA (0COOCHO MO-OJIM3KUTE 10 U3TOYHHMKA) Ca BHCOKH, C
OUYEBUIHM MPOOJEMH MO OTHOIIEHWE Ha CHUTYPHOCTTa M TIOBPEAWTE Ha
KOMITOHEHTHUTE, JOPH B 30HUTE HE3aCErHAaTH OT HEM3MPABOCTTA;

* Ta naBa BB3MOMKHOCT Jla CE€ M3IMOJ3BAaT TOKOOTPAHWYABAIIM MPEKHCBAUU
caMO Ha HHUBaTa, HEpapXMUYeCKH MO-HUCKH IO BEpUrara; OCTAaHAIUTE
MpeKbCBaUYM TPsAOBa Jla MOraT Jda U3ObpXKAT Ha TEPMHYHUTE U
eJIEKTPOIMHAMIYHUTE HATOBApPBaHU, CBBP3aHHU C NMPEMHHABAHETO HAa TOKa
Ha TMOBpeAa 3a NpeABHICHUS TEpHOA Ha 3aKbcHeHHe. TpsOBa ma ce
W3II0JI3BAT CENIEKTUBHU MPEKbCBAYH, YECTO OT BB3AYIICH THII 32 PA3INIHUTE
HUBa, 32 J]a C€ TapaHTHpa JOCTAThYHO BHCOK KPATKOBPEMEHEH TOK Ha
TEPMUYHA YCTOWUUBOCT.

* [IpoabIKUTETHOCTTa HAa CMYIICHUETO, MPEAM3BHKAHO OT TOKA Ha KBCO
CheIMHEHNE BBPXY HAMPEKEHWETO Ha eJNEeKTPO3aXpaHBAHETO B 30HHUTE
HEe3acerHaTH OT MOBpeAaTa, MOXKe J1a IPUUWHH TPOOJIEMH C EIEKTPOHHUTE U
€JIEKTPOMEXaHUYHUTE YCTPOICTBA.

* bposiT Ha HUBaTa Ha CENIEKTHBHOCT € OTPaHWYEH OT MaKCUMAITHOTO BpEME,
Ipe3 KOeTO MpekaTa MOXe J1a M3AbPKH 0e3 1a M3ryon cTaOMITHOCTTA CH.
CrenaiusT npuMep MoKa3Ba €IHO TUITMYHO MPUIOKEHHE Ha CEIEKTHBHOCT

10 BpeMe, ToJTydeHa 4pe3 HaCTpoiiBaHe Ha pa3lMYHH BpeMEHa HA M3KIFOUBaHE
Ha OTIETHUTE 3allUTHH yCTPOUCTBA.
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3 KoopauHupaHe Ha 3alIATATA

3.2.3 30H0BA CEJIEKTUBHOCT

3a 30HOBa CEJIEKTHBHOCT C€ HM3MON3BAT MpekbcBaul ¢ JisiT kopmyc MCCB
(T4 L-T5 L-T6 L cwc 3amura PR223- EF) u Be3aymnu npekbeBaun ACB (cbe
samuTt PR332/P — PR333/P — PR122 — PR 123).

To3n BUA  CEIEKTUBHOCT C€ pealu3dpa 4Ype3 JOUAIOT  MEXKAY
TOKOM3MEPBATETHN yCTPOMCTBA, KOUTO CJEJ Karo YyCTAaHOBAT, 4e ¢ Owia
MIpEeBHINIEHA TIPEBAPUTEIHO 3aa/IeHa CTOWHOCT JaBaT TOYHATA WACHTU(UKALINS
Y OTJENIAT caMO 30HaTa, 3acerHaTa OT HEU3IIPaBHOCTTA.

Ha mpaxTuka TOBa MOXXE /1a ce peanu3upa Mo JBa HauuHa!

* 3ammTHATE OJIOKOBE M3MpamaTt WHPOopMaIus Ha CHCTeMaTa-CyIlepBai3op,

4Ye TpeIBapHUTEIHO 3a/afieHaTa CTOMHOCT Ha TOKa € Omiia MpeBWIIeHa U TS

peliaBa Koe 3alllUTHO YCTPOUCTBO J1a U3KIII0UH;

* B cnoyyall Ha CTOMHOCTM Ha TOKa, NPEBUIIABAILMA IPEABAPUTEIHO

3a/lafieHaTa CTOWHOCT, BCSKO 3alllUTHO YCTPOWMCTBO H3Mpalia OJIOKHpaIl

CUTHAJl TI0 JUPEKTHA BPB3Ka WJIM MarucTpala JI0 3allUTHOTO YCTPOMCTBO,

HAMHpAII0 c€ Ha TI0-BHCOKO HHWBO B iepapxusrta (T.e. MO IOCOKa Ha

3aXpaHBaHETO) W TPEOW Ja W3KIIOYH TPOBEpsBa, NANH HE € IOIyduiIo

mo/100eH OJOKUpAIl CUTHANI OT 3aIUTHO YCTPOWCTBO, HAMUPAIIO MOJ HETO

HaJ0Jly TIO BepWraTta; IO TO3M HAaYMH H3KIIOYBA CaMO 3alIuTHOTO

YCTPOKCTBO, KOETO € HEMOCPEACTBEHO “‘Hall” HEU3MPABHOCTTA.

[IppBUAT HAUWMH TpenBIXAAa BpeMEHa Ha H3KIIOYBAaHE OT OKOJO €/IHa
CeKyHJa U Ce M3IO0JI3Ba TJIaBHO B CIIy4ail Ha He 0COOCHO BHCOKH TOKOBE Ha KbCO
CbCAMHCHUC, KBACTO CICKTPUUCCKUAT IIOTOK HE € CAHO3HAYHO Ile(l)I/IHI/IpaH.

Bropuar HaumH gaBa BB3MOJKHOCT 32 3HAYMTEIHO TO-MallkM BpPEeMEHa Ha
W3KITIOYBAHE: 10 OTHOIICHHWE Ha KOODPJMHAIUATA ChC CEIEKTUBHOCT IO BpeMe
Bede He € HeoOX0AMMO JIa ce yBeJrdyaBa MPOTrPECUBHO Mepro/ia Ha 3aKbCHEHUE,
KOrato ce JAo00mMkaBaMe J0 H3TOYHHKAa Ha 3axpaHBaHe. MaKCHMallHOTO
3aKbCHEHHE € B 3aBHCHMOCT OT BpPEMETO, HEOOXOJIMMO 3a yCTaHOBSIBAaHE Ha
HAJIW4KE Ha OJOKUpAIl CUTHAI M3MPATEH OT 3aIUTHOTO YCTPOWCTBO, HAMHPAIIO
ce “no-gomy”.

IlIpeoumcmea

 HamansaBane Ha Bp€MCHATa Ha MU3KIIIOYBAHC U YBCJIMUaBaHC Ha HUBOTO Ha

CUTYPHOCT;

* HamansgBane Ha moBpeaWTe NMPUYMHEHW OT HEM3MPABHOCTTA, KAKTO M Ha

CMYIICHUTA B €IIEKTPO3axpaHBaIlaTa Mpexa;

 HamansBane Ha TEPMUYHUTE W CICKTPO-AMHAMUYHUTC HATOBApBAHUA

BBPXY NMPEKHCBAYNTE ¥ KOMITIOHEHTUTE Ha CUCTEMATa;

* ['omsam Opoii HUBaA HA CENEKTUBHOCT;

* [loacurypsiBaHe Ha 3alUTUTE: B Cllydall Ha HEMPABUIIHO (YHKIIMOHHUPAHE

Ha 30HOBaTa CEJICKTUBHOCT, U3KIIOUBAHETO CE OCHTypsiBa Upe3 HACTPOHUKHUTE

Ha JPYTUTE 3alIUTHU (YHKLUUHM HA NPEKbCBaYMTE. B 4acTHOCT € BB3MOXKHO

Ja Ce HACTPOAT 3allMTHH (QYHKIMM CbC 3aKbCHEHHE CpEIly KbCO

ChEJIMHEHHE, KaTO CTOMHOCTUTE Ha BPEMETO HapacTBaT ¢ JOOJKaBaHEe Ha

M3TOYHMKA Ha 3aXpaHBaHE Ha Mpexara.

Heoocmamvuu

* [To-ronemu pasxonu;

* Ilo-ronxsiMa CIOXXHOCT Ha

JOIBITHUTEIHU MIPOBOJIHHUIIH,

€JIeKTpOo3axpaHBaHe, ...).

[o Te3u mpuyMHM TOBa pElICHUE C€ M3MOJI3Ba OCHOBHO B CUCTEMH C BUCOK
HOMUHAJICH TOK U BUCOKU CTOHHOCTH Ha TOKa Ha KbCO ChEAMHEHHE, C TIPEIU3HU
M3WCKBAaHUS 10 OTHOIIEHHE Ha CUTYPHOCTTa M HENpPEeKhCHATOCTTa Ha paboTara:
B YaCTHOCT, IPUMEPH 3a JIOTHYECKA CEJICKTUBHOCT MOTAaT YeCTO JIa C€ HaMepsAT B
OBPBUYHUTE pasNpeAciuTeIHA ypeaOu, BeAHara ciel TpanchopMaTopuTe U
TEHEPAaTOPUTE M B MHOTOKOHTYPHUTE MPEXKH.

cucremara (CHG].[I/I&HHI/I KOMIIOHCHTH,
crioMaraTcJinmu HU3TOYHUIIN Ha
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[TpumepsT Mo-rope MoKa3Ba WHCTAIANMS, OIPOBOICHA TaKa, 4e Ja TapaHTupa
30HOBAa CEJIEKTHBHOCT C MpeKbcBad Tl Emax, o0opyaBaH CbC 3alIUTHA
onoxoBe PR332/P-PR333/P-PR122/P-PR123/P.

Bcekun mpekbcBay, KOMTO YCTAaHOBH HEHM3IPABHOCT, M3Ipallla CHTHAI Ha
NpeKbCcBaya HEMOCPEACTBEHO HaJ cede CH OT CTpaHa Ha 3aXpaHBaHETO IO
KOMYHUKAITUOHCH TMPOBOAHUK; IIPECKHCBAYDT, KOMTO He IMOJIy4Yn HUKAKBa
KOMYHUKaAUA OT IMPEKHBCBAUUTE OT CTpaHaTa Ha TOBapa TpH6Ba Ja H3IIbJIHU
KOMaH/1a 3a OTBapsHe.

B To3m mpuMep ¢ HEM3NPaBHOCT, JOKAIM3MpPaHAa B YyKa3aHaTa TOYKa,
npexkbeBaunTe D 1 E He ycTaHOBSBAT Ta3u HEM3MPABHOCT M CIIEJIOBATENTHO TE HE
KOMYHUKHUpAT C IIPEKbCBaya OT CTpaHa Ha 3aXpaHBaHETO (IpeKbcBad B), koiTo
IIe M3IIBJIHA KOMaH/aTa 3a OTBAapsiHE B PAMKHTE HA BPEMETO Ha CEJICKTHBHOCT,
HacTpoeHo ot 40 1o 200 ms.

3a 1a ce U3rpaay MPaBUIHO 30HOBATa CEIEKTUBHOCT, CE MPEIarar CJIeIHUTe

HaCTPOUKHU:

S t, > Bpeme 3a cenekTUBHOCT + 70 ms
I I; = OFF

G t, > Bpeme 3a cenekTuBHOCT + 70 ms

BpeMeHa Ha CCJIICKTUBHOCT CIHaAKBU HaCTpOﬁKH 3a BCUYKHU ITPEKbCBaAYU
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[IpumepbT TO-TOpe MOKa3Ba HMHCTANANWSA, OMPOBOJCHA 3a IOJI3BaHE Ha
nporokoi 3a Oyokupane (Interlocking protocol, IL), Taka ye na ce rapaHTupa
30HOBA CEJIEKTUBHOCT upe3 3ammreH Onmok PR223 EF. B cmywait Ha kbCO
CheIMHEHNE TPEKhCBAYBT, HEMOCPEICTBEHO M0 TOBpeAara OT CTpaHa Ha
3aXpaHBaHETO, W3Mpalla M0 MarucTpanara OJOKHpall CUTHAJI 0 3alUTHOTO
YCTPOWCTBO, HaMHUpaIIO Ce MO-TOpe B HepapxusATa M IpoBepsBa Ipeaud Ja
M3KIJIFOYH, JJAK HE € TOJIYYrJ TaKbB OJOKHpAIl CUTHAI OT 3allluTaTa OT CTpaHa
Ha TOBapa.

B npumepa, mnokazaH Ha ¢urypara, mnpekbcBaubT C, Hamupam ce
HETIOCPEACTBEHO 0 HEW3IPAaBHOCTTA, H3Mpamia OJOKUpall CUTHAI 10
IpeKbcBauya A, KOMTO € Ha IMO-BUCOKO HEpapXU4YHO HHUBO. AKO, KakTO € B
JaJIeHns TIpUMep, HAMa 3allliuTa OT CTpaHaTa Ha TOBapa, nmpekbcBausT C 1m1e ce
OTBOPH 32 MHOT'O KPaTKO BpeMe Thi KaTo He € MOTYYHII OJIOKUpAIIl CUTHAJ.

Bcenuko ToBa ce m3BBpIIBa 32 MO-KpaTko mepuoj ot Bpeme (10 mo 15 ms),
OTKOJIKOTO B Cllydasi Ha 30HOBA CEIIEKTUBHOCT C BB3AYIIHUTE MPEKbCBAYH OT
cepusta Emax (40 mo 200 ms), KaTo 10 TO3W HAYMH MHCTAJNIAIUATA CE M3jIara Ha
MO-MaJIKU eJNEeKTPOJMHAMUYHM HATOBApBaHUS M C€ IOCTUTaT WKOHOMHHU OT
Pa3xo/u 1Mo u3rpakJaHe u MoAPHKKa Ha WHCTANAIMITA.

3.2.4 CeJ1IeKTHBHOCT 110 CHEPIrUsl

EnepruitnHata koopAMHaLMsA € KOHKPETEH THI CEJIEKTUBHOCT, KOSTO
M3M0JI3Ba TOKOOTPaHNYAIaTa XapakKTepPUCTUKA Ha MPEKHCBAYNTE B JIAT KOPITYC.
BaxxHo e 1a ce mOMHH, Ye TOKOOTpaHWYABAIINTE MPEKbCBAYHN ca ~MIPEKbCBAUH C
BpEME Ha NPEKbCBAaHE JOCTATBYHO KPAaTKO 3a Jla Ce IMpEeJOoTBpaTH TOKBT Ha
KbCOTO ChEIMHEHUE Ja JOCTUTHE BHPXOBA CTOWHOCT, KOSITO B MPOTUBEH CITydait
6u Morya na Obae nocturnara” (IEC 60947-2, ned. 2.3).

B npaxtukara npexscBaunte Ha ABB SACE ot cepuara Tmax ca
U3KITIOYUTENIHO OBP3U B YCIOBHS Ha KbCO ChEJUHEHHUE (BpeMe Ha M3KIIIOYBAHE
OKOJIO HSKOJIKO MWJIMCEKYH/H) M TIOpaJyl TOBa € HEBB3MOXKHO JIa CE€ M3IOJI3BAT
KpPUBHTE HA U3KJIFOUBAHE ,,BPEME-TOK’ IIPU MPOEKTUPAHE HA KOOPIHUHUPAHETO.
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IIponiecute ca OCHOBHO AMHAMUYHU (M IOPaAu TOBA MPONOPLMOHATIHU HA
KBaJpaTa Ha CTOMHOCTTa Ha MOMEHTHHUS TOK) M MOrar Jja ObJaT OIMCaHU 4pe3
KpHUBHTE Ha crienn(pUIHATA CHEPrUsl Ha IPeMHUHABaHE.

[lo mpuHIMT € HEOOXOAMMO Aa ce MPOBEpPH, Ye EHEPrHs Ha MPeMUHaBaHE 3a
IIPEKbCBaya ,,[I0-10Iy” MO EJIEKTPUYECKaTa BEpHUra € Io-Majka OT CTOHHOCTTa
HeoO0XoIuMa 3a M3BBHPIIBaHE Ha OTBapsHE Ha MpEKbCBaya, HaMUpall ce ,,I0-
rope”.

To3n THII CENEKTUBHOCT € ONPENEJICEHO IO-CIOXKEH 3a pasTiekJaHe OT
NpEAUIIHATE, Th KaTO TOM 3aBUCU B TroOJIIMA CTENEH OT B3aUMOJACHCTBUETO
MEXy JBETE YCTPOMICTBA, pa3Mo0KEHU MOCIEN0BAaTETHO U U3UCKBA JOCTHII J0
JaHHHU, ¢ KOUTO KpalHUAT MOTpeOuTeN 4ecTo He pasnoinara. [IponsBonutenure
OCUTYpsIBaT TAOIULM, IPaBUiIa U U3UHUCIUTEIHH [IPOTPaMu, B KOUTO ca JaACHU
MUHHMATHUTE TPAHUIU 33 CEJIEKTHBHOCT MEXKIY Pa3IUYHUTE KOMOHHAIMH OT
MIPEKBCBAYU.

* bBp30 IpeKkbcBaHE € BpeME Ha U3KIIOYBAHE,

HapacTBAaHETO HAa TOKA Ha KbCO ChEANHEHHUE;

* OrpannyaBaHe Ha IIETUTE, MPUUYMHEHN OT HEM3NPAaBHOCTTA (TEPMUYHHU U

OUHAMUYHU ~ HATOBapBaHWs), Ha CMYLICHUSATa B  CHUCTEMaTa Ha

€JIEKTpO3axpaHBaHe, Ha Pa3XoaMTe, .. .;

* HuBoTO Ha CENEKTHMBHOCT Beue HE € OrPaHHYEeHO OT CTOMHOCTTa Ha

KPaTKOBPEMEHHHMSI TOK HA TEPMUYHA YCTOMYHMBOCT IcW, KOMTO yCTPONCTBOTO

MOXKE Ja U3IbPKHY;

* ['onsim Opoli HUBa HA CEJIEKTUBHOCT;

* B®3MOXHOCT 3a KOOpAMHMpaHE Ha pa3IMYHU TOKOOTPaHUYaBAIU

yCTpoiCTBa (IIpeana3uTesu, IpeKbCBayH, ...), JOPU aKO T€ Ca Pa3NOI0KEHU

B MEXIMHHU TOJI0XKEHHS IO BEpUTraTa.

* TpynHO KOOpIUHHMPaHE HA IPEKBHCBAYH C TIOA00EH TUIIOpa3Mep.

To3u BuA KOOpIAMHUPAHE c€ U3IIONI3BA IPEIU BCUUKO 3a BTOPUYHU U KpaliHU
pa3npeaenuTesHd MpPeXU, C HOMHUHAITHU TokoBe nof 1600 A.

KOCTO HamaJisiBa C

3.3 Kackagupane

Kackagupane e ,KoopauHauusi Ha JBE YCTpPOHCTBa 3a 3alluTa OT
HQIHOMUHAJIEH TOK CBBP3aHH IOCIEIOBATENHO, KbIETO OOWKHOBEHO, HO HE
3aJIBJDKUTENTHO, 3alIUTHOTO YCTPONWCTBO OT CTpaHa Ha 3aXpaHBaHETO ClioMara Ha
JOJYCTOSIIIOTO yCTPOMCTBO Ja M3IBJIHM 3alluTaTa OT MpPeToBapBaHE U
MIpeIoTBpaTABa MPEKOMEPHUTE HaToBapBaHUs BbpXy nocieaHoro” (IEC 60947-
1, ned. 2.5.24).

Ocgen ToBa wieH 434.5.1 na IEC 60364-4-43 rmacu: “... Jlomycka ce mo-
HUCKAa M3KIIOYBATEIHA CHOCOOHOCT, AaKO JPYro 3allUTHO YCTPOWCTBO C
HeoOXoJMMaTa W3KIIoYBaTeNIHA CIIOCOOHOCT € WHCTAIMPAaHO OT CTpaHa Ha
3axpaHBaHeTo. B To3M ciyvail, mapamMeTpHuTe Ha JIBETE YCTpoWcTBaTa TpsiOBa na
O0bJaT KOOPIMHHUPAHU Taka, ye TOJIEeMHHATa Ha EHEPrusiTa Ha MPEMUHABaHe Mpe3
TE3W JIBE YCTPOICTBA Jia HE MPEBUIIABA CTOMHOCTTA, KOSITO MOTAT JIa M3IIbpKAT
6e3 nma ObAaT MOBpENEHH 3alMTHOTO YCTPOWCTBO OT CTpaHaTa Ha ToBapa
MIPOBOJHULIMTE 3aIllIUTABaHU OT HEro.”

IIpeoumcmea

* IKOHOMHYHO pPEIICHUE;

* U3KITIOYHUTENIHO OBP30 U3KITIOYBAHE.

Heoocmamvyu

* U3KITIOYHUTEITHO HUCKH CTOMHOCTH Ha CENIEKTHBHOCT;

* HHCKO KauyecTBO Ha paboTa, ThH KaTo Hal-MaJKO JABa NpEKbCcBaya,

CBBP3aHH MOCIIEJ0BATENTHO, TPsIOBA J1a H3KIIIOYAT.



Cohabp:xanne Yact 2

1. YerpoiicTBa 3a 3ammTa u
ylnpaBjeHHe

1.1. ETukeTn ¢ HOMUHAJIHHA
TaHHW Ha TPEKbCBAYH

1.2 OcHOBHU OTpeIeNeHns

1.3 TuroBe 3amuTHU OJIOKOBE
1.3.1 3ammTH OT IpeToBapBaHe
U KbCO ChEIUHEHUE

1.3.2 EnexTpoHHU 3aIlIUTHU
O1oKOBe

1.3.3 JlehekTHOTOKOBA 3aIIKTa
(AT3)

2 O0uu XxapaKTepuCcTUKH

2.1 Codryep “Kpusu 1.0”
(Curves 1.0)

2.2 TokoorpaHu4uTETHU
XapaKTePUCTUKH

2.3 XapakTepuCcTUKU Ha
cnenuuIHaTa SHEPTUs HA
MIPEeMHUHABaHE

2.4 TemmnepaTypHO 3aHMKaBaHE
Ha HOMUHAQJIHUTE
XapaKTePUCTUKH

2.5 Enextpuyecku
XapaKTEPUCTUKU Ha TOBAPOBUTE
MPEKHCBAYN

3 KoopauHupaHe Ha
3alUTaTa

3.1 KoopauHupase Ha 3amuraTa
3.2 CeneKkTUBHOCT

3.2.1 CenleKTUBHOCT I10 TOK
3.2.2 CeneKTUBHOCT T10 BpeMe
3.2.3 30HOBa CEJIEKTUBHOCT
3.2.4 CeneKTUBHOCT 110 €HEPTHS

3.3 Kackaaupane

3.4 KoopauHupaHe MEexXITy
MIpeKbCBayd U TOBAPOB
MpeKbCBaY

4 CnienuaIHM MPUJIOKEHHUS
4.1 [1oCTOSITHHOTOKOBU MPEKU
4.2 Kputepunu 3a u300p Ha
MPEKHCBAYN

4.3 TumnoBe NOCTOSSHHOTOKOBU
MpPEXKHU

4.4 TIpeBKIIIOYBATEIH 32
ABTOMATHYEH MPEHOC

5 PasnpeaenuresHu ypeaou
5.1 Enextpruyecku
pasmpeeuTeTHN ypeaon

5.2 ®opMu Ha BBTPELIHO
paszznenenue

Ipuao:xxkenne: OCHOBHU
(pu3uyecKku BeTHINHHA U
eJIeKTPOTeXHHuYecKH Gopmyan

3.4 KoopauHupaHe MeKAy NpeKbCBa4 U TOBAPOB NPeKbCBaY

ToBapoBu npexbcBauYn

ToBapoBHTE MPEKHCBAYHU MPOU3IIN3AT OT ChOTBETHUTE MPEKHCBAUN, OT KOUTO
Te ca 3ama3win rabapuTHUTE pa3MepH, 3aKPETBaIINTe CUCTEMH U Bb3MOXKHOCTTA
3a MOHTHpaHE Ha BCHYKH JOITBIHUTEIHH TNPUHAJIKHOCTH, TPEABUACHU 32
0azoBuTe Bepcuu. Te ca yCcTpoHCTBa, KOMTO MOTaT Aa BKJIIOYBAT, MPOBEKAAT U
MPEKbCBAT TOKOBE MTPH HOPMAJTHU Pa0OTHU YCJIOBHUS Ha BEpUTaTa.

Te wmorar chII0 Taka [ga ce M3MON3BAT KAaTO TJaBHU NPEKbCBAYM B
pasIlpenenuTeIHl ypeaou, KaTo NIMHHA BPB3KU WM 332 U30JIMPaHe Ha YacTH Ha
WHCTAJIAIUsATa, KaTo JIMHUM, ChOMPATEeTHU IIMHKU WIM Tpynu oT ToBapu. Cien
KaTo € OTBOPWJI TO3H MPEKbCBay rapaHTHpa H30Janusi OJarogapeHre Ha CBOUTE
KOHTaKTH, KOHUTO Ca Ha IMOAXOJANIOTO pAa3CTOSHHUE 3a Ja MPeJoTBPATAT
BB3HHUKBAHE Ha CIICKTPUYCCKA Jbra ChIIACHO MPEMOPHKUTE HA CTAHAAPTHTE IO
OTHOIIIEHNE Ha Bh3MOKHOCTUTE 32 M30JIAIHSL.

3amuTa Ha TOBAPOBM NPeKbCBAYH

Bceku ToBapoB mpekbcBau TpsOBa ga ObJe 3alIMTEH Ype3 KOOPAWHHPAIIO
YCTPOMCTBO, KOETO IO IpelmnasBa OT HAJHOMHHAIEH TOK, OOHMKHOBEHO
IIPEKbCBAa4 C BB3MOXKHOCTH Ja OrpaHHYaBa TOKA Ha KbCO CBEAMHCHHE U
CTOMHOCTHTE Ha €HEeprusTa Ha MPeMHUHABaHe A0 HUBA, TOMYCTUMHU 32 TOBAPOBUS
MIPEKbCBAY.

[lo orHomeHuwe Ha 3amuTara OT NPETOBapBaHe, HOMHUHAJIHHSA TOK Ha
MpeKbcBada TpsOBa na ObJE MO-HUCHK WM paBeH 10 TOJEMHUHAa Ha TOKa Ha
TOBapOBUS MMPEKbCBAY, KOWTO TPsIOBa Ja ObJe MpeAmna3BaH.

3a TOBapOBUTE MPEKBCBAUH OT cepusiTa Tmax B TaOIUIUTE 32 KOOPAUHUPAHE
ca TOCOYEHHM NpPEeKbCBAYUTE, KOMTO MOTraT Ja TH Mpennasar A0 YyKa3aHUTe
CTOMHOCTH Ha Bb3MOXHMSI TOK Ha KbCO ChEMHEHUE.

3a ToBapoBUTE NPEKbCBAYM OT cepusita Emax e HeoOxoanmo fa ce mpoBepw,
Ye CTOWHOCTTA Ha TOKAa Ha KbCO ChEAMHEHHE B Ta3d TOYKA HA MHCTAJALUATA €
[0-HUCKAa OT KpPaTKOBPEMEHHUS TOK Ha TEpMHUYHAa YCTOWYMBOCT Icw Ha
TOBapOBUS IIPEKbCBAY M Y€ BbPXOBATa My CTOMHOCT € IO-HHCKa OT CTOHHOCTTA
Ha BKJIIOYBaHE NPH Kbco cheauHenue (Iem).

4 CnieuyaJIHM NPUJIO0KEHHU S

4.1 ITocTOSIHHOTOKOBHU MPeKH
OCHOBHH NMPHJIOKEHHS] HA MOCTOSTHHHSA TOK:
* ABapuiiHO 3aXpaHBaHe WM crioMararteiiHa padoTa:
M3nomsBaHeTo Ha IOCTOSHEH TOK C€ JABDKM Ha HEOOXOIMMOCTTa OT
pe3epBeH H3TOYHMK Ha EHEeprus, KOWTO OCHTYypsiBa 3aXpaHBaHETO Ha
OCHOBHUTE (YHKIHMH, KaTO: 3alIUTHH (YHKUHMH, aBapUHHO OCBETICHHE,
QIapMeHU CHCTeMHU, OOJHHIM W TIPOMHUILICHW MPOIECH, IIEHTPOBE 32
oOpaGorBane Ha wH(pOpMaIUs W T.H., Ype3 H3IMOJI3BaHE HANpUMEp Ha
aKyMyJIaTOpHU OaTepHH.
* Enextpudecku TpaHCIIOPT:
[IpenumMcTBaTa, OCHUTYpsSIBAaHM OT H3MOJ3BAHETO HA TIOCTOSHHO TOKOBH
JBUraTeM MO OTHOIIEHHE Ha PETYJIMPAHETO M €AHOJMHEHHOTO 3aXpaHBaHe,
ca MpUYMHA 3a IUPOKO pa3NpocTpaHeHaTa ynorpeda Ha MOCTOSIHEH TOK 3a
KeJe3HUIIN, METPO, TpaMBaH, JIMPTOBE 1 OOIIECTBEH TPAHCIIOPT U JIPYTH.
» KoHKpeTHH WHTyCTpHUATHN HHCTAJIAIHN:
Vima HSKOM ENeKTPOJIMTHU TEXHOJOTMYHU HMHCTAIAMUA W TIPHIOKEHHS,
KBJIETO € 0COOEHO HEOOXOJMMO J1a CE M3II0I3BAT SNEKTPUIECKN MAIINHN.
Tunmunata ymorpeba Ha NPeKbCBAYMTE BKIIOYBA 3allUTa Ha KaOelw,
ycTpoiicTBa 1 paboTaTa Ha MOTOPH.
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IIpexkbcBaHe HA MOCTOSSHHUSA TOK

[MocToSHHMAT TOK Ch37aBa MOBEYE MPOOJIEMH B CPAaBHEHUE C MPOMEHIHBHS
[0 OTHOLIEHHWETO Ha MPOLECUTE, CBBP3aHU C MPEKbCBAHETO HAa TOK C BHUCOKU
croiiHocTh. [IpoMeHIMBUTE TOKOBE UMAT €CTECTBEHO NMPEMUHABAaHE Mpe3 HyJaTa
Ha BCEKH MONYIIEPHOJ Ha TOKAa, KOETO CHOTBETCTBA HA CIIOHTAHHO TaceHE Ha
Jprara, Kosito ce 00pasyBa, KOraTo ce OTBOPH BepHrara.

Tasu xapakTepucTHKa HE CHUIECTBYBa IPH IOCTOSHHUTE TOKOBE, U OCBEH
TOBA 3a JIa CE M3TacH Jbrata € HeoOXOAMMO J1a Ce MOHIKU TOKa 10 HyJa.

BpemeTo Ha TaceHe mpu MOCTOSIHHUS TOK, IPU €IHAKBU OPYTH YCIOBUS, €
MPONOPLIMOHANHO Ha BpeMeBaTa KOHCTaHTa Ha Bepurara T = L/R.

HeobOxomumo e mpekbCBaHETO Ja Ce€ M3BBPIIM MOCTENEHHO, 06e3 BHe3amHo
M3KJIIOYBaHE HA TOKAa, KOETO OW MOTJIO Jja MPUYHWHU TOJIEMH NpPEHANPEeKECHHUS.
ToBa MoKe A2 ce W3BBPIIM Upe3 pasTsAraHe U OXJIaKJaHe Ha Jbrara Taka, 4e J1a
ce BHEce JIOpH OLIE MO-TOJIIMO CHIIPOTHBIICHHE BB BEpUTaTa.

EnepruitauTe XapakTepHUCTHKH, KOUTO BH3HUKBAT BbB BEPHUraTa, 3aBHCAT OT
HMBOTO Ha HANpe)KEHWETO B HWHCTANAIMATA W BOAAT [0 HWHCTATMpaHE Ha
MPEeKbCBAaUYM CBITIACHO CXEMUTE Ha CBBpP3BaHE, B KOUTO TMOJIOCUTE Ha
MIPEKHCBAUNTE Ca PA3IOJIOKEHN TIOCIEIOBATEITHO 32 J1a ce yBenndyaTr paboTHHUTE
MM XapaKTepPHCTUKA B YCIOBUS Ha KBCO CheAWHEHHWe. VI3kmodyBarenHara
CIOCOOHOCT Ha €THO KOMYTallMOHHO YCTPOWMCTBO CE€ YBEJIMYaBa C YBEIMYaBaHE
Ha Opos Ha KOHTAKTHTE, KOMTO OTBAapsT BEpUTaTra, T.€., KOraTo HalpeKeHHe
MIOJTyYEHO OT eJIeKTprUYecKara Jbra € Mmo-ToJsiMo.

ToBa o3HawaBa CBIIO Taka, Y€ KOTaTO HapacTBa HAIMPEKECHUETO Ha
3axXpaHBaHETO Ha HWHCTANAIMATA, TPSIOBa Ja HapacTBa M OpOST Ha TOKOBUTE
MIPEBKJIFOYBATENH U CIIEIOBATEITHO U MOJFOCUTE CBBP3aHU TIOCIIEIOBATETHO.

H3yuciisBane HA TOKA HA KbCO CheJHHEHHE HA aKyMYyJIaTOpHa GaTepus

TOKBT Ha KbCO ChEIHHEHHE HA KJIEMHUTE Ha aKyMYJIaTOpPHA OaTepus MOXe Jia
ce Jaje OT MPOM3BOIUTENS Ha OaTepusATa WIH MOXE Ja ObJe H3YUCICH upe3
cnenHaTa hopMmyJia:

Umax

R;

Ik=

KBJETO:

* Umax € MaKCMaJIHOTO MMPOOMBHO HaNpekeHHe (HarpexeHue 0e3 ToBap);

* Rj € BBTPEIIHOTO CHIPOTUBIIEHUE HA €JIEMEHTHUTE, 3rPaKIaly OaTepusra.

BrTpemHoro chnpoTHBIeHHE OOMKHOBEHO C€ AaBa OT MPOU3BOIUTENS, HO
MOXKE J1a C€ M3YMCIM OT XapaKTepUCTHKHUTE Ha pas3pekJaHe, MOITY4YeHHU upe3
TecT, onrcaH noapooHo B IEC 60896 — 1 unmm IEC 60896 — 2.

Hanpumep, npu 6atepus 12,84 V u Bprpemino ceupotusnenue 0,005  ce
10JTy4aBa TOK Ha KbCO CheIMHEHNE Ha KiemMuTe 2568 A.

[lpu ycnoBus Ha KbCO CHEIWHEHHWE TOKBHT HapacTBa MHOTO OBpP30 B
HaYaJIHUTE MOMEHTH, JOCTHra BbPXOBa CTOWHOCT M CJ€l TOBAa HaMaisiBa C
paspexxnaHeTo Ha Oarepusita. EcTecTBEHO, Ta3W BHCOKAa CTOHHOCT HAa TOKa Ha
MoBpe/ia TPUYMHSBA PsA3KO HarpsBaHe BHB BBTPEINHOCTTa Ha OaTepusra,
IOBJDKAIIO Ce Ha BBTPEIIHOTO W CHIPOTHBICHHE W TOBA MOXE Ja JOBEAE IO
eKCIUIO3Msl. 3aToBa € MHOIO BaXHO Ja Ce NpeAoTBparsaBaT W/WiIM Ja ce
MUHHMH3UPAT TOKOBETE Ha KbCO ChEJWHEHHUE B IMOCTOSIHHOTOKOBUTE CHCTEMH,
3axpaHBaHM OT aKyMYJIaTOpHH OaTepuu.
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4.2 Kputepuu 3a n300p Ha IPeKbCBaAYM

3a mpaBWIHUS U300p Ha MPEKHCBAY 3a 3alUTa HA MOCTOSHHOTOKOBA MpPEka
TpsiOBa J1a ce€ B3eMaT NPEABUJL CIACIHUTE (PAKTOPU:

1. ToxkbT Ha TOBapa, cHopell KOMTO Morar Jia ce OINpenenar TUla Ha
MIpeKbCBada M HACTPOMKAaTa Ha 3aliTaTa OT MPETOBApBaHE M KbCO ChEMHEHHUE;

2. HoMuHanHOTO HampeXeHne Ha MHCTAIaLuUATa, CIIOpe]] KOETO e ONpeaes
Opos Ha TOJIIOCUTE, KOUTO TpsAOBa Ja ce CBBpXKaT mocienoBatenHo. 1lo To3m
HAaYMH W3KII0YBAaTEeIHATa CIIOCOOHOCT HA YCTPOWCTBOTO MOXe Ja Oble
YBEIUYCHA;

3. BeposATHUAT TOK Ha KbCO ChEUHCHUE B TOUKATA OT MHCTANAIUATA, KBACTO
€ TIPEeKbCBAYbT;

4. TumrpT Ha Mpe’kaTa, MMO-TOYHO THIIA Ha CBHP3BAHE ChC 3EMSI.

3abenexka: [lpu m3mon3BaHe Ha YETUPUIIONIOCEH MPEKbCBau HEyTpajara
TpsiOBa ma 6v1e Ha 100%.

4.3 Tunose NOCTOSIHHOTOKOBH MPEKHU
ITocTOTHHOTOKOBHUTE MpPEXHU Morat aga 6’B,I[aT HU3IIBJIHCHU
¢ C ABETEC NOJIAPHOCTH, U30JIMPAHU OT 3€MsITA,
¢ C €aHa MOJAPHOCT, CBbp3aHa CbC 3C€MATA,

¢ CbC Cp€JHAa TOYKA, CBbp3aHa CbC 3€MsATA.

Mpema C IBETC NMOJAPHOCTH U30JIUPAHU OT 3€MATA

FELTEEEEEEEd sy

 TloBpena a: mpu moBpeaa (C MPEHEOPEKHM HMIIEAAHC) MEKIY JIBETE
MOJISIPHOCTH C€ Ch3/laBa TOK Ha KbCO CHEAMHEHHE IMOCPEACTBOM I[SIOTO
Harnpexenue U, crnopex Koeto TpsOBa Ja ce u3depe W3KIOYBATEIHATA
CIIOCOOHOCT Ha MPEKbCBAYA;

* [ToBpena b: moBpea MEXIy MOJISIPHOCTTA M 3€MATA HIMA MOCIIEACTBHS OT
TJIeIHA TOYKA Ha (DYHKIIMOHUPAHETO Ha MHCTANIAIMSTA;

e TloBpema ¢: u TyK MOBpemaTa MeXIy TONIPHOCTTA W 3eMATa HIMA
MOCJICICTBHS OT TJIeIHA TOYKA HA PYHKI[MOHUPAHETO HA MHCTATAIUSATA.

B u3onupanu Mpexu € HeoOXOAMMO Jia Ce MOCTaBH YCTPOHCTBO, CITOCOOHO
Jla CUTHAJIM3Mpa HAJMYMETO Ha MBPBOTO 3EMHO ChEIMHEHHE, 33 1a Obie
OTCTpaHeHO. B Haif-lomust cioyd4ai, KOrato € YCTaHOBEHO BTOPO 3EMHO
ChCIMHEHHE, TPEKhCBAYBT TPsAOBA Ja MOXE Ja M3KJIIOYH TOKa HA KbCO
CBbCAMHCHUEC IIPU ITBJIHOTO HAIIPEIKCHUE, IIPUIIOKECHO KbM €1HaTa IMOJIAPHOCT.

B Mpexu ¢ aBeTe MOJIIPHOCTH, M30JIUPAHH OT 3eMATa, € TMOAXO/IAII0 1a ce
pasgenu Oposi Ha TMOJIOCHTE HA MPEKbCBaua HEOOXOMMMH 3a MPEKbCBaHE Ha
BCSAKA MOJSPHOCT (TOJIOKHUTETHA W OTPHIIATENIHA) M0 TaKbhB HAYMH, Y€ Ja Ce
MOJIY4YH OT/EIISIHE Ha BepHrara.

CxemuTre, KOUTO TPsIOBA Ja ce U3MOJI3BAT €A CJIeJHUTE:
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@ He e mpenmopbuMTeNHO 1A Ce pasleNaT HEPaBHOMEPHO IMONIOCHTE Ha
MIpEKbCBaya, Thil KATO B TO3U THUI MPEXKH €HO BTOPO 36MHO CHEANHEHUE MOXKE
Ja noBene A0 paboTa Ha TOJIOCa B YCIOBHA Ha MOBpela NpU IIBIHO
HanpexeHue. IIpy Te3u oOCTOATENICTBA € OT ChHIIECTBEHO 3HAUCHHE Ja Ce
HHCTaJIMpa YCTPOMCTBO C Bb3MOXKHOCT 33 MIHAJIM3aLUs HA 36MHO ChEAWHEHHE
WM HapyllaBaHe Ha U30JalUATa Ha €IHA OT MOJIIPHOCTHUTE.
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* [loBpena a: mpu MmoBpena MEXIy JBETE MOJSIPHOCTH C€ Ch3JaBa TOK Ha
KbCO ChEIMHEHUE TIOCPEACTBOM IISUIOTO HampexeHue U, cropes koeto TpsdBa
Jla ce n30epe U3KIIYBaTeIHATa CIIOCOOHOCT Ha IPEKbCBAYa;

* TToBpena b: moBpena OT MOJISIPHOCTTA, KOATO HE € CBBP3aHA ChC 3EMTA,
Ch3/1aBa TOK, KOWTO 3aJeiicTBa 3amuTaTa 3a HaJHOMHHAICH TOK B 3aBHCHMOCT
OT CBIIPOTHUBJICHUETO Ha 3EMsITA,

* [ToBpena c: moBpena MEXAy MOJSIPHOCTTA CBbpP3aHa ChC 3eMsATAa U 3eMsTa
HSAMA MOCIICICTBHS OT TJIe{HA TOYKA HA (YHKI[HOHHUPAHETO HA WHCTAJAIUATA.

B mpexa ¢ eqHa MOJSIPHOCT CBbpP3aHAa KbM 3eMsITa, BCHYKH TIOJIOCH Ha
NpeKbCcBaua HEOOXOMMMH 3a 3amuTa TpsgOBa Jga ObJaT  CBBbP3aHU
MOCJIe/IOBATEIHO KbM He3a3eMeHaTa MONAPHOCT. AKO C€ HM3HMCKBa HW30JAlHf,
HEOOXOJMUMO € Ja Ce OCHUTYpH JpYr MOJIC Ha MPEeKbCBad JIO 3a3eMeHara
MOJISIPHOCT.

Cxemure ¢ H30J1alMd Ha BEpUurara ca CICAHUTC:

Cxema A
TpunomtoceH MPEeKHCBAY ¢ €UH TOJIOC 3a BCSIKA MOJIIPHOCT

+{ T
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* [loBpena a: mpu nospena Mexay JBETe HOJSIPHOCTH C€ Ch3JaBa TOK Ha

KbCO CBEJUHEHHUE IOCPEICTBOM LSAJIOTO HampexkeHue U, cropel KOero

TpsOBa 11a ce u30epe U3KII0YBATEIHATa CIIOCOOHOCT Ha IPEKbCBAYa;

* [ToBpena b: moBpena Mexy HOITAPHOCTTA U 3eMATA Ch3JaBa TOK HA KbCO

CheIMHEHHE MO-MaJbK OT TO3M Ha MOBpeAaTa MEX]y JIBETE MOJISPHOCTH, Thi

KaTo ce 3axXxpaHBa OT HamnpexeHue pasHo Ha 0,5 U;

» [loBpena c: moBpenaTa B TO3M Cilyyail € IOoAOOHA HAa NpEAHUs Clydaid, HO

3acsra oTpuLaTeIHaTa MOJIIPHOCT.

[Ipu Mpexu cbCc cpellHa TOYKa CBBbp3aHa KbM 3eMsTa, PEKbCBAYbT TPsOBa
na ObJe BKIIIOYEH Ha ABETE MOJISIPHOCTH.

CxeMHTe 3a U3M0JI3BaHE ca CIICTHUTC:

Cxema A
TpuronmoceH NpeKbCBay ¢ €IMH MOJIOC 32 TOJISPHOCT
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— Cxema G
1. YerpoiicTea 3a 3amuTa u YeTUPUIIONIOCEH TPEKBCBAY C JBa IapalielHO CBLP3aHM II0JIH0CA, CBhP3aHU
MAIPAETCHIE MOCJICIOBATEIIHO 3 BCSKA MOSIPHOCT
1.1. ETuxkeTu ¢ HOMUHATHU *|
JIaHHH Ha NIPEKHCBAYM L

1.2 OcHOBHU OTIpeACIICHUS
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1.3 TuroBe 3amuTHU OJIOKOBE * >|S
1.3.1 3ammTH OT IpeToBapBaHe ’\ ‘\
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1.3.2 EnexTpoHHU 3aIlIUTHU $ $
O1oKOBe '

1.3.3 JleheKTHOTOKOBA 3aITUTA
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2 O0uIM XapaKTePUCTHKH
2.1 Codryep “Kpusu 1.0” BCSIKa ITOJIIPHOCT

]

(Curves 1.0)

XapaKTePUCTHKH i’ —Lr;, o
2.3 XapakTepucTHKH Ha X X X
cnenuuIHaTa SHEPTUs HA \ \ ‘\
2.4 TemnepaTypHO 3aHHKABaHE 5 5 :
Ha HOMUHAJTHHUTE L -
XapaKTEPUCTUKH ToBap

2.5 Enextpuyecku

+
2.2 TokoorpaHu4uTETHU ' —

MIPEeMHUHABaHE

XapaKTEepPUCTUKHU Ha ToBapoBuTe  M3Mmos3BaHe HA KOMYTAMOHHM YCTPOiiCTBA B MOCTOSIHHOTOKOBHU CXEMH

i
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MPEeKbCBAYN YcnopeaHo cBbp3BaHe HA MOJIOCH HA MPEKbCBAYH
3 Koopaunupane Ha Criopen Oposi Ha TIONIOCUTE CBBP3aHH YCIIOPEAHO TpsOBa Jla ce mpuiaratr
3alUTATA KOS(QUIIMEHTUTE ONMCAHU B Clie/IBalaTa TabIua:

3.1 KoopauHupase Ha 3amuraTa

3.2 CelleKTUBHOCT Tadauua 1: KopekunoneHn koeuIUeHT 32 YCIIOPEAHO CBbP3aHH MOJIHOCH

3.2.1 CeeKTUBHOCT II0 TOK

Bpoit ycropeHo CBbp3aHu MOTI0CH 2 3 4(meytp. 100%)
3.2.2 CeneKTUBHOCT 10 Bpeme Koe(huIueHT Ha peqyKIus Ha CIIOCOOHOCTTA 3a 09 08 07
3.2.3 30HOBA CEIECKTUBHOCT nposexiane Ha DC ' ' '
3.2.4 CeneKTUBHOCT 110 €HEPTHS Cr10coGHOCT 52 MPOBESAIANE HA TOK Ha 1.8xIn | 24xIn 2.8xIn
IpeKbcBaua
3.3 Kackaaupane
3.4 Koopauxupane Mexy Bpb3kuTe, KOUTO ca BBHINHMA 3a KJIEMUTE Ha TIpPEKhCBada TpsOBa na ce
HPEKBCBAY U TOBAPOB M3BBPIIBAT OT MOTPEOUTENS MO TaKbhB HAYHH, Y€ Jla C€ OCHTYpH IepdeKTHaTa
HIPEKBCBAY OaJlaHCUPaHOCT Ha Bph3Kara.

4 Cnenuajany NPUJioKeHus

4.1 [1oCTOSITHHOTOKOBU MPEKU 4 Cneunajaau NMPUJI0KEHU S

4.2 Kputepunu 3a u300p Ha

MPEeKbCBAYN

4.3 Tunose nocrosurorokosr 4.4 IIpeBK/IIOYBATE]H 32 ABTOMATHYEH IIPEHOC
MPEXKH

4.4 TlpeBKirouBaTENM 32 B enexktpuueckuTe BEpPUTH, 3a KOUTO CE€ H3UCKBA BHCOKA CTENEH Ha
aBTOMAaTHUYEH IIPEHOC HaJIEKHOCT OTHOCHO 3aXpaHBalllMsA M3TOYHHK U HEBB3MOXKHOCT OT OTIALAHETO
5 PaznpenenuTennu ypeaou MY HJIM KaKBBBTO U J1a € PUCK 3a 3ary0ara My € 3aJbJDKUTEIHO Ja UMa OLIe e/1Ha
5.1 Enexrpuyeckn JOI'BJIHUTENHA 3axpaHBama JuHUs. Ilo To3u HauuH ce u3bsrea 3arybara Ha
pasnpeneuTeIHE ypeaou JaHHM, TIOBPEIU IPH BHE3AIHMU CHMPAHUs HA paOOTHUS MPOLEC, CIUPAHETO Ha
5.2 ®opMu Ha BHTPEIIHO LEIU MPEANpUATHS WIM 4YacTU OT HEro, NPeKbCBaHE HAa 3aXPaHBAHETO BbHB
paszesneHue BaXKHU OOILECTBEHU Crpajiu U Jp.

Ipuao:xxkenne: OCHOBHU
(pu3nyecku BeJUYNHN U
eJIeKTPOTeXHn4YeCKu opmyJin
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Mo Ta3u nmpuYMHa NPEBKIIOYBATEINTE 32 aBTOMATHYEH MPEHOC CE M3IOI3BAT
OCHOBHO 3a:

* I 3aXpaHBaHE HA XOTEJU U JICTUINA

* OIICPAIIMOHHHM 3aJIU B OOJTHHIM U CAMHUTE OOJHUIIN

* 3axpanBane Ha UPS rpynu

* OaHKH, TEJTEKOMYHUKAIIMOHHH CHCTEMH, KOMITIOTBPHH 3aJIH

* 3aXpaHBaHE Ha HEMPEKbCHATH MPOU3BOJICTBEHH MPOLIECH

ATSO010 e pemenuero, koero mnpemiara ABB: ToBa e aBTOMaTHueHa,
TpaHc(epHO-TIPEBKIIIOYBANIA  CHCTeMa 0Oa3WpaHa Ha  MHKPOIPOLECOpPHA
TEXHOJIOTHS, KOATO OCBIIECTBSIBA MPEBKIIOYBAHE OT TIJIABHATA 3axpaHBaIla
Bepura (N — line) kbM pesepBHarta 3axpanBaiia Bepura( E — line), B ciyyaii Ha
HSKOS OT CJIEZHUTE AaHOMAJIMH TIOJTyIHIIM CE B TJIaBHATA 3aXpaHBaIla JTHHU:

* HaJl HOMUHAJTHO HAIIPE)KEHHUE WM T1aJ] Ha HAIPEKEHHETO

* 3ary0a Ha eJjHa OT (a3ute

* aCUMETpHs MeXKIY (a3ute

* IPOMSHA B YeCcTOTaTa

B MomeHTa, B KOHTO mapameTpuTe Ha TJaBHATa 3axpaHBalla Bepura ce
BB3CTAHOBST, TpaHCc(epHaTa CUCTEMaTa aBTOMAaTHYHO TPEBKIIOYBA OTHOBO KBbM
Hest (N — line) ATS010 ce u3mos3Ba B CHCTEMH C [IBE PA3IMYHU 3aXpaHBaIH
JIMHUH CBBP3aHU KbM €IHA M ChINA IIMHHA MarucTpaia v paboTemy He3aBHCHMO
elHa oT Apyra ( Taka Hape4yeHOTo ,,0CTpoBHO pemeHue”). [IvpBara nuHuA ce
W3I0N3BAa KaTo TJIaBHA 3axpaHBallla BepWra, a BTOpaTa Karo pe3epBHA
3axpaHBalla JMHUS OT reHepatop. Tasm cuctema Moke na Obae cHabaeHa c
YCTPOWCTBA, KOMTO JIa M3KJII0YAT MO-MaJOBAKHUTE TOBApPH, KOraTo Ce MPEMHUHE
KbM pe3epBHOTO 3axpanBane (E — line).

Cxemara 1o-10JTy TIOKa3Ba BEpPHUTa C PE3EPBHO 3aXpaHBAHE YIpPABIISIBaHA OT
ATSO010:

™ /
] | |
>q___ﬁ< OCHOBHO 3aXpaHBaHe "2/ PezepeHo 3axpaHBaHe
]

| (N-Line) (E-Line)
R
‘\5 -QF1 *E -0F2
——— -1 ATs010 }-----
|
'] !
7
sD !
Tosapw MpeoputeTHn ToBapW

ATS010 ce cBBp3Ba MOCPEACTBOM KIEMH CBhC CIETHUTE YCTPOMCTBa OT
HWHCTAJANUATA:

- 3amuTHUTE TpekbeBaun oT riaBHaTa(N —line) u pesepsuara(E — line)
JIMHUW, MOTOpPHATA U MEXaHWYHATa OJIOKMPOBKH, 32 JIa OTIPEJICIH CTATYCUTE UM
Y TIPU HYX7a Ja OTIPaBH KOMaHJa 3a OTBapsHE W 3aTBSPSHE HA ChOTBETHHUTE
MPEKbCBAYM CHITIACHO YCTAHOBEHOTO BPEME Ha 3aKbCHEHHE

- CbOTBETHOTO KOHTPOJIHO yCTPOWCTBO Ha reHeparopa (G), 3a ma ompenenu
cTaryca My | Jia OTHpaBU KOMaHJa 33 CTapTHpaHE WK CITUPaHe

- mpueMa JApyrd CHTHAJIM OT BEepWrara, 3a Ja YIpaBlisiBa JIOTHKAaTa Ha
MIPEBKITIOYBAHE

- [JTaBHATA 3aXpaHBallla JIMHS, 33 J]a CIIe/IM 32 aHOMAIIMH ¥ C pe3epBHAaTa, 3a
Jla TIPOBEPU HAJTMYMETO HA HANIPEIKECHUE

- IpyT¥ yCTPOMCTBA OT BEPUTaTa, 32 Ja U3KIIIOUN HENPUOPUTETHUTE TOBAPU

- nombJiHUTENHO 3axpanBaHe 24V DC / 48V DC. Tora 3axpaHBaHe € HY>KHO
B CJIy4Yaii, Y€ W JIBETE JIMHUU OTIAJHAT SIHOBPEMEHHO.
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5 Pasnpeneaurtennu ypeaou

5.1 EnekTpuyecku pasnpeaejauTeTHA ypeaou

Pasnpenenutenaute ypemdbm ca KOMOWHANMsI OT €IHO WA I[IOBede
KOMYTallMOHHH, 3alUTHU WIM JpPYyTH YCTPOICTBA 3a HHUCKO HaIpeXeHHe
MOHTHUpAHH B €IHO WJIM MOBeue Talla, Taka ue Aa ce U3MbIHIBAT W3NCKBAHUITA
[0 OTHOIIEHHE Ha OE30MacHOCTTa M Jla CE€ OCHTYpsiBa BBH3MOXKHOCT 3a
peanu3upaHe Ha QYHKIHHTE, 32 KOUTO T€ Ca MPOEKTUPAHU U H3TPAJICHH.

Pasmpenenutennute ypeadu ce CbCTOAT OT KOHTEHHEp, HapHUaH Hal-4ecTo
Tabll0 B CHOTBETHHTE CTaHAApTH (KoiTto mMa (QyHKOuATa na (ukcmpa u
MIpea3Ba MEXaHNIECKH KOMIIOHEHTHUTE, HHCTAIUPAHA B HET0), U €JIEKTPUIECKO
o0opyZBaHe, KOETO CE CbCTOU OT YCTPOMCTBA, BHTPEIIHH BPBH3KA M BXOIHH U
M3XOJIHU KJIEMH 32 CBbP3BaHe KbM CHUCTEMATa.

OcHoBHusAT crangapt e IEC 60439-1, m3manen mpe3 2004 r., o3ariaBeH
»KKCOMIUIEKTHN pasNpeneiuTeTHn ypeadn 3a HHCKO HampexxeHne — Yact 1:
TUNOBO W3MUTAaHM M YaCTHUYHO THIIOBO H3MHMTAaHU ypeAOu”, omoOpeH OT
CENELEC konoB Homep EN 60439-1.

JlOITBTHATETHY N3YUCITUTETHN PHKOBOJICTBA Ca CIICIHHTE:

IEC 60890 ,Meton 3a oOlleHKa Ha TEMIIEPATypHOTO IIOBHUIICHHE 4YpE3
EKCTpanoiays Ha YaCTUYHO TUMOBO u3nutanu ypenou (PTTA) Ha KOMIUIEKTHU
pasIpenenuTeTH ypeadn 3a HUCKO HalpexeHne .

IEC 61117 ,,MeTon 3a olleHKa Ha YCTOMYMBOCTTA Ha KHCO CHEAMHECHHE Ha
YaCTHYHO TUNOBO m3nuTanu ypenou (PTTA)”.

IEC 60865-1 , TokoBe Ha KBCO CheaWHeHHWEe — HM3umcisgBaHe Ha
Bb3AcicTBUsATa — Yact 1: TepMuHu, onpeaeneHus 1 METOAM 3a U3UUCIIABAHE .

B crannapra IEC 60439-1 ce omnpenensT M3UCKBaHMATA 1O OTHOIICHHE Ha
KOHCTPYKITUATa, OE30ImacHOCTTa © TMPUTOACHOCTTa 3a TOJJAPHKKA Ha
EIIEKTPUYECKHUTE Pa3MpPEeNIMTeNIHN ypeaOdun Hu Ce ChIbpKAT HOMHHAITHUTE
XapaKTepUCTUKH, YCJIOBHATA Ha paboTHAaTa cpeaa, MEXaHHYHHTE U
EJIEKTPUYECKUTE U3UCKBAHKS U HOPMUTE 32 pAOOTHUTE XapaKTEPUCTUKH.

TunoBuTe ¥ WHANBHUIyATHUTE M3MUTAHUSA ca JepUHUPAHH, KAKTO U METOABT
Ha TSIXHOTO M3MBbJIHEHNE U KPUTEPUHTE 32 OLICHSBaHE Ha Pe3yTaTUTe.

B cranmapra IEC 60439-1 ce pasrpanmuaBar 1Ba BUAA Pa3NpeleTUTEIIHA
ypenou: TTA (tumoBo m3nuranu ypenou) u PTTA (4acTUYHO THIIOBO U3NMUTAHU
ypenou). Ilox ,tunoBo w3mmuranu ypenou” (TTA) ce wuma mnpenBupg
pasnpeieuTeNIHd U KOHTPOJIHU ype0H HUCKO HAIPEKEHUE, KOUTO OTTOBAPST
Ha YCTaHOBEH THUI WM CcHUCTeMa Oe3 OTKIOHEHWS, TECTBAHH CBIIIACHO
MIpeNIMCcCaHusITa Ha CTaHAapTa.

Tunoso usnuranu ypeaou (TTA) - ToBa ca ypeadu, u3rpajaeHu TUPEKTHO Ha
0a3aTa Ha MPOTOTHII, MPOEKTUPAH IETAIIIHO U MTOAJIOKEH Ha TUIIOBU M3IIUTAHMUS,
Th KaTO TUIIOBUTE HM3MMTaHMS Ca KOMIUIEKCHH, paslpeAeiuTeIHUTE ypeaou
MPOEKTHPAHU OT MPOM3BOJMTEN ChC CONUAHA TEXHUUYECKa U (hrHaHCOBa Oasa ce
M3IIOJI3BAT KaTo €TajoH.

TunoBo w3nuranute ypeadu morar Aa ObJaT MOHTHPAHH OT CHELUAIIUCT,
o0y4yeH 3a pabora c TakoBa OOOpyABaHE MM OT MOHTHOpP, KOHTO clenBa
WHCTPYKIIUUTE HA TPOM3BOIUTENS; OTKIOHEHHSI OT MPOTOTHIA Ca pa3pelieHn
caMo aKo T€ He MMPOMEHAT CHIIECTBEHO pabOTHUTE XapaKTEPUCTUKN B CPAaBHEHUE
C TUTIOBO TECTBAHOTO 00Opy/BaHE.



Cohabp:xanne Yact 2

1. YerpoiicTBa 3a 3ammTa u
ylnpaBjeHHe

1.1. ETuxkeTu ¢ HOMUHATHU
TaHHW Ha TPEKbCBAYH

1.2 OcHOBHU OTpeIeNeHns

1.3 TuroBe 3amuTHU OJIOKOBE
1.3.1 3ammTH OT IpeToBapBaHe
U KbCO ChEIUHEHUE

1.3.2 EnexTpoHHU 3aIlIUTHU
O1oKOBe

1.3.3 JlehekTHOTOKOBA 3aIIKTa
(AT3)

2 O0uu XxapaKTepuCcTUKH

2.1 Codryep “Kpusu 1.0”
(Curves 1.0)

2.2 TokoorpaHu4uTETHU
XapaKTePUCTUKH

2.3 XapakTepuCcTUKU Ha
cnenuuIHaTa SHEPTUs HA
MIPEeMHUHABaHE

2.4 TemmnepaTypHO 3aHMKaBaHE
Ha HOMUHAQJIHUTE
XapaKTePUCTUKH

2.5 Enextpuyecku
XapaKTePUCTUKUA Ha TOBAPOBUTE
MPEKHCBAYN

3 KoopauHupaHe Ha
3alUTaTa

3.1 KoopauHupase Ha 3amuraTa
3.2 CeneKkTUBHOCT

3.2.1 CenleKTUBHOCT I10 TOK
3.2.2 CeneKTUBHOCT T10 BpeMe
3.2.3 30HOBa CEJIEKTUBHOCT
3.2.4 CeneKTUBHOCT 110 €HEPTHS

3.3 Kackaaupane

3.4 KoopauHupaHe MEexXITy
MIpeKbCBayd U TOBAPOB
MPEeKbhCBAY

4 CnienuaIHM MPUJIOKEHHUS
4.1 [1oCTOSITHHOTOKOBU MPEKU
4.2 Kputepunu 3a u300p Ha
MPEKHCBAYN

4.3 TumnoBe NOCTOSSHHOTOKOBU
MpPEXHU

4.4 TIpeBKIIIOYBATEIH 32
ABTOMATHYEH MPEHOC

5 PasnpeaenuresHu ypeaou
5.1 Enextpruyecku
pasnpeeuTeIHA ypeaou

5.2 ®opMu Ha BBTPELIHO
paszznenenue

Ipuao:xxkenne: OCHOBHU
(pu3uyecKku BeTHINHHA U
eJIeKTPOTeXHHuYecKH Gopmyan

IMox ,u4actuuHo TunoBo wu3nuranu ypeaou” (PTTA) ce umma mnpenBun
pasnpeiesuTeNIHd U KOHTPOJIHH Ypea0u HUCKO HalpeXeHUe, U3MUTaHu caMo 3a
4acT OT TUMIOBUTE U3MUTAHUS; HIKOW M3IHUTAHUS MOTaT J1a ObJaT 3aMCHEHU 4pe3
eKCTpamoianus, KOATO TMpeACTaBlsABa  HM3UMCIeHHS Ha  0Oa3ara Ha
eKCIIEPUMEHTAIHN PE3yNTaTH, TOJIYISHH OT YPEeaOH, KOUTO ca MPEMIHATHN Mpe3
TUTIOBU M3MUTaHUs. [IpOBEpKH Ype3 OMPOCTEHW W3MEPBAHMS WM WU3YHCIICHUS,
JOMYCTUMH KaTO alTepHaTMBa Ha THIIOBHTE W3MMTAHMS, CE€ W3BBPIIBAT 3a
HarpsiBaHe, yCTOWYMBOCT M U30JIAITHSI.

B crangapra IEC 60439-1 ce xa3Ba, 4e HIKOM MOHTa)KHH €TaIlll MOTaT J1a ce
MpoBelaT M3BBH 3aBOAA Ha MPOHM3BOAMTENS, NMPH YCIOBHE, Y€ MOHTAXBT CE
M3BBPIIBA B CHOTBETCTBHE C MHCTPYKIIMHUTE HA TPOU3BOIUTEIIS.

MOHTBOPBT MOXeE J1a U3ITOJI3Ba MOHTAKHU HA0OOpH OT ThPrOBCKAaTa MpeXa 3a
Jla peaju3upa MoaxoasaTta KOHPUrypamus.

B cpmms craHnapt e onpeaeneHo pa3aeaeHHeTO Ha OTTOBOPHOCTUTE MEXKIY
MIPOM3BOANTENS W EKUIbT MOHTHpaml ypemdara. B Tabnwmmara ,,Cnmchk Ha
MIPOBEPKU W M3MHUTaHMUS, KOUTO TPsOBa Ja ce M3BBPIIAT C THUIIOBO W3MHUTAHUTE
ypen6u (TTA) u wactuuno TumoBo u3nuranure ypenou (PTTA)” ca moapobHO
OIMMCaHU TECTOBETE, KOUTO TPSIOBA /1a C€ M3BBPINAT C ypeaouTe.

Upe3 THUNOBHTE M3MUTAHHS CE€ TPOBEPSABA CHOTBETCTBHETO HA MPOTOTHUIA
CHPSIMO M3MCKBAaHUSTAa HA CTAaHIAPTa, TOBA € OTTOBOPHOCT Ha MPOM3BOAMTEIS,
KOHTO TpsA0OBa CBHUIO Taka Jla OCHUTYPU MHCTPYKIMUTE 32 MOHTaXa H
OKOMITJIEKTOBAaHETO Ha pasmpeaenuTenHara ypeada. MOHTOKHUKBT HOCH
OTTOBOPHOCTTa 3a MOAOOpa M MOHTaka HAa KOMIIOHEHTHTE B CHOTBETCTBHUE C
HUHCTPYKOHUUTEC, KOUTO Ca HAaACHHU OT MNPOU3IBOAUTCIA U Tp5[6Ba Ja MOTBbPAN
CHOTBETCTBHETO CIIPSIMO CTAHAAPTUTE YPE3 CIIOMEHATUTE IO-TOPE MPOBEPKH B
CIly4anTe, KOTaTo B pasmpeleNnuTeNHaTa ypeada WMa OTKJIOHEHHS CHpPSIMO
W3MUTaHus mpoToTun. Ha Bceku mpousBeneH NMPOAYKT TpsOBa Ja ce W3BbpIIAT
CBHINO TaKa KOHTPOIHU H3MUTAHUS.

PasrpannuaBanero Ha TTA n PTTA KOMIDIEKTHH pa3npeaenuTeTHl ypeaon
HAMa OTHOIIEHHWE KBM JEKJIapalusaTa 3a ChOTBETCTBHE ChC craHmapra IEC
60439-1, pa3npenenureIHUTe ypeaou TpsOBa Ja OTrOBapsAT Ha TO3U CTaHIapT.
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CnuchbK HA MPOBEPKH U M3NMUTAHNUSA, KOMTO TPAOBA 1a ce M3BbPIIAT €

TUNOBO W3nuTanutTe ypeaou (TTA) 1 yacTHYHO TUIIOBO U3NMUTAHUTE Ypeaou
(PTTA), cbraacuo cranaapra IEC 60439-1.

XapakTepHCTHKH,
Ne KOUTO TpsibBa 1a Touka TTA PTTA
Ob/aT NPOBEPEHH
I'panunu Ha IIpoBepsiBaHe HA rpaHULUTE HA IIpoBepsiBaHe Ha rpaHULUTE HA
1  remmepaTypHO 8.2.1  TemmepaTypHO MOBHILIECHHE Upe3 TEMIIEPaTyPHO MOBHIICHHE YPE3
nobuIeHue U3MHUTaHUE (TUIIOBO U3MHTAHUE) M3IUTAHUE UM EKCTPaIonanus
IpoBepsiBaHe HA AUENEKTPUIHUTE
IIpoBepsiBaHe HA JUEICKTPUYHUTE cOOHCTBA Upe3 U3IUTAHUE CHITIACHO T.
JluenexTpuuHn o
2 cBoficTBa 8.2.2 CBOMCTBA 4pe3 U3MHTAHUE (THIIOBO 8.2.2 unu 8.3.2, unu npoepsibaHe Ha
U3IHUTaHUE) U30/IalIMOHHOTO CHIIPOTHBICHHE
cbrinacHo 8.3.4 (BmxNe9 n 11)
. IpoBepsiBaHe HA YCTOHYHBOCTTA HAa KBCO
M TIpoBepsiBaHe Ha yCTOHYMBOCTTA Ha
YcroituuBoct Ha ChEIMHEHHUE Upe3 U3IUTAHUE WM upe3
3 8.2.3 KBbCO ChEIUHEHHE Upe3 H3NUTaHNE
KbCO CheIMHEHHE €KCTparnonalus oT NoJ00H! TUIIOBO
(THIIOBO M3IUTaHHE)
U3IUTaHU HHCTaIAlUH
EdexruBHOCT Ha
4 ¢ 8.2.4
3all[UTHATa CXeMa
TIposepsiBate Ha edeKTHUBHA BPB3Ka
EdextrBHa Bpb3Ka POBep b P IpoBepsiBaHe Ha ehEKTHBHA BPB3Ka
MEXy JIOCTBITHUTE MEIGLY MOCTBITHITC HPOBOMAIII MEXIy JOCTBITHUTE TPOBOASIIN YAaCTH HA
Yy yactu Ha YPEJIEATA u 3amuraata Y P
npoBosiiy yact Ha  8.2.4.1 YPEJIEATA u 3amurHara cxema 4pes
cXeMa 4pe3 HHCTICKTUPAaHEe WITH
YPEAEATA n HMHCIEKTHPaHE WM U3MEPBAHE Ha
U3MepBaHEe Ha ChIIPOTHBICHUETO
3alllUTHATA CXeMa CBIIPOTUBICHHETO
(THIIOBO M3IHUTaHHE)
IIpoBepsiBaHe Ha yCTOHYMBOCTTA HA KBCO
N TIpoBepsiBaHe Ha yCTOIYMBOCTTA Ha ChCMHEHHE Ha 3all[UTHATa CXeMa 4pe3
VeToifuuBOCT Ha Kheo KbCO ChCAMHCHHE Ha 3aI[UTHATA U3IHUTAHUE, TOIXO/IAIIO0 IPOSKTUPAHE
ChEJIMHEHUE Ha 8.2.4.2 . . » [TOIXO P P
cXeMa 4pe3 U3MHTaHUe (TUIIOBO WK pa3mo\araHe Ha 3allUTHAS
3alllUTHATA CXeMa
H3IUTAHUE) npoBoaHUK (Buk 7.4.3.1.1, mocnenuus
naparpag
HW30naumonHn TIpoBepsiBaHe Ha H30JIALMOHHU
IpoBepsiBaHe Ha H30JALHOHHI
5 pascrosHus mnmpTHa  8.2.5 Pa3CTOSIHMSA U ITBT HA yTeuKa (THI060
PA3CTOSIHUS M ITBT HA yTeUKa
yTeuka H3IUTAHUE)
N IpoBepsiBaHe Ha MEXaHUIHOTO .
6  Mexanuuso geiicrue  8.2.6 . [NpoBepsiBaHe HAa MEXAHUYHOTO ACHCTBUE
JielicTBHE (TUIIOBO U3IUTAHUE)
ITpoBepsiBaHe Ha CTEeNeHTa Ha 3allUTa
7  CrerneH Ha 3amuTa 8.2.7 pobep IpoBepsiBaHe Ha CTENEHTA HA 3aIlUTa
(TUIIOBO M3MHUTAHHUE)
Hucnextupane Ha YPEJIBATA. Wncnextupane Ha YPEJIBATA,
OmpoGonsiBaHe. BK1104BaII0 HHCTICKIHUS Ha BKII0YBaIo HHCIeKuus Ha
8  emexrpuecko 8.3.1 MPOBOSBAHETO . aKO € HEOOXOJUMO,  OMPOBOASBAHETO M, aKO & HEOOXOUMO,
neficTBre M3IUTAHUS HA CIEKTPHYECKOTO M3IUTAHUS HA CIEKTPHIECKOTO
oGopy/aBaHe (KOHTPOIIHO M3MUTaHHE)  00OpyABaHE
JIMeeKTPHYHN H3MUTaHUE HIIN
HENICKTPUYHO U3IUTaHNE HpOBEpsiBaHEe Ha H30/IALUOHHOTO
9  Msomauus 8.3.2 A P posep
(KOHTPOJIHO M3IHUTaHHE) CBIIPOTUBIICHNE ChIITacHO 8.3.4 (Brk Ne2
ull)
IIpoBepsiBaHe Ha 3AI[UTHATE MEPKU U
Ha eJICKTPUYECKATa HEPEKbCHATOCT
10 3aumrHE MEpKH 8.3.3 P P IpoBepsiBaHe Ha 3ALIUTHATE MEPKU
Ha 3aIUTHATE CXeMH (KOHTPOIHO
W3MUTBaHE)
HpoeepsiBare Ha H30JIALUOHHOTO
1 W3omarmonno 834 CBHIIPOTHBICHHE. OCBSH aKO He ca Omin
CBIIPOTHUBJICHHE e W3BBPIICHHU U3IUTAHUS ChIIIacHO 8.2.2

nnu 8.3.2 Bk Ne2 u 9

CreneHu Ha 3aIUTA
Crenenra Ha 3amuTa [P moka3sa HUBOTO Ha 3alllUTa, OCUTYPSBAHO OT

ypenbara cpelry TOCThIT WM KOHTAKT C YaCTH IO/ HAIPEXKEHHE, CPEILy
MIPOHWKBAHE HA TBHPIN UYXKIHU Tella U CPEIry MPOHUKBAaHE HAa TeYHOCTH. KoabT
IP e cucremara, usnon3Bana 3a WICHTU(UKAIMS HAa CTETICHTA Ha 3alllUTa, B
CBOTBETCTBUE ¢ U3UCKBaHusTa Ha ctangapta [EC 60529. OcseH, ako He €
OTIpEJIEIICHO TI0 IPYT HAYWH OT IMPOU3BOIUTEINS, CTSIICHTTA Ha 3aIINTa C& OTHACS
3a Isj1aTa pasnpeesnTeiHa ypeaoda, MOHTHPaHa U HHCTaIMpaHa 3a HOpMajiHa
yrnotpeba (Ipu 3aTBOpPEeHA Bpara).

[Tpou3BoauTeNnaT TpsOBa CHIO TaKa 3 YKaXKe CTETICHTA Ha 3aIllNTa,

MPHUIOKHMA 32 KOHKPETHUTE KOH(PUTYpAIUH, KOUTO MOTAT JIa Bh3HUKHAT B
mpolieca Ha paboTa, KaKTO U CTEIeHTA Ha 3allUTa MPH OTBOPEHA BpaTa WK MPH
OTCTPAHEHU WM U3TETJICHU YCTPOUCTBA.
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[udpa 3HaueHne Ha 3aIuTaTa 3HaueHHe Ha 3aIuTaTa
Enement win Peo.
Gyxsa Ha 000pyIBaHETO Ha IepcoHasa
BykBa Ha Kozia IP
Cpermy npoHHKBaHe Ha TBbpAN  Cpelry ZoCThII 10
Yy)KIU 00eKTH OIIaCHY YacCTH C
(He3amuTeH) (He3amuTeH)
3ajHaTa 4acT Ha
1  >50 mm quamersp A
[TspBa mudposa PbKatd Yo 5
XapaKTepUCTUKA 2 > 12,5 mm JUuaMeTbp IPpBCT .
3 >2,5 mm guamersp HHCTPYMEHT
4 > 1,0 mm quaMersp MIPOBOJHUK
5  3amuTeH oT mpax MIPOBOTHHK
6  yITBTHEH 3a mpax HIPOBOTHHK
Cperly NpoHUKBaHE Ha BOJA C
BPEIHO BB3JCHCTBHUE
0  (me3amureH)
1  xamemia BEpTHKAIHO
Bropa mubposa 2  Kamemia (HaxioH 15)
pa uudp n6
XapaKkTepuCTHKa 3  mpbeKama
4  mmckamia
5  crpysama
6  cuiHO cTpysma
7  BPEMEHHO IOTaIsTHEe
8  HempekbCHATO MOTAIsHE
Cperry TOCTBII 10
OTIACHH JaCTH C
A 3aJjHaTa YyacT Ha
?OH'LJIHI/ITeJIHa pbkata . 7
KBa (OIIINS
e (omcsy) B MPBHCT
C WHCTPYMEHT
D MIPOBOJHUK
CnomararenHa nHdopmarys,
crierupuyHa 3a:
C TR TR H  Anapatu BuCOKO HampexeHue W
6yKBa (OHHHSI) M JIBI/I)KGHI/IC 10 Bp€ME Ha BOACH L
TEeCT
S CranuonapHocT 1o Bpeme Ha
Bogen rect
W  MerepeonoruiHu yCIoBUs
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5 Pasnpeneaurtennu ypeaou

5.2 ®opmu Ha BHTPELIHO pa3iejieHue

I[lon ¢opma Ha pasmenenne ce wWMa NpPEABHI THUIA HA pasJelisHe B
pasnpexnenuTenHaTa ypeaba. PasnmeneHuero mocpencTBOM OapHepu MM
mperpany (METATHA WIIA M30JUPAII) MOKE /1a UMa CIIeTHUTE PYHKIINU:

- OCUTypsIBaHE Ha 3allliTa CPENly AUPEKTeH KOHTAakT (Hai-manmko [PXXB) B
Cllyyail Ha JOCTBII 10 YacT OT pa3lpelenuTeNHaTta ypenda, KOsATO HE € IoJ
HampekeHHe, 10 OTHOIIEHWE Ha oOcTaHajaTa 4YacT Ha paslpelenuTenHara
ypenbda, KosITo 0cTaBa Mo/| HalpeKeHue;

- HaMaJIsiBaHe Ha PHCKa OT pa3lpoCTpaHsBaHEe HA BHTPEIIHA JIbTa;

- BB3MPEMATCTBAHE HAa MPEMHUHABAHETO HA TBBPAU Tella MEXAY pa3InyHH
YacTH Ha paslpeNenTeNHaTa ypenoa (CTereH Ha 3amuTa Haii-manko [P2X).

[IperpamuTe ciyxaT 3a pa3melauTeN MEXIy IBE YacTH, JOKaTo Oapuepara
mpeanasBa oreparopa OT IUPEKTEH KOHTAaKT M OT JABroo0pa3yBaHETO OT
MIPEKBCBAIIN YCTPOHCTBO B HOPMAITHATA ITOCOKA HA JTOCTHII.

B cnenpamara tabmuna ot crangapra [EC 60439-1 ca onwcann THIIHYHUTE
dopMHu Ha paziensHe, KOMTO MOraT Ja c€ MNOCTHIHAT 4pe3 Oapuepu WIn
Mperpaju:

OHOBHM Kpumepuu Hoaxpurepun dopma
Bes pasnensiae ¢dopma 1
Knemute 3a BHHIIHU TPOBOIHUIIN
HE ca pa3lelieHu OT crouparennuTe ¢opma 2a
Pasnensite Ha cbOUpaTETHUTE -
[IMHU OT QYHKITHOHATHUTE
GIIOKOBE Knemure 3a BbHILIHU IPOBOIHULIU
ca pa3fieJICHH OT ChOMpaTeITHUTE ¢dopma 2b
IIHHA
Pasnensine Ha ceoupatenaure KiieMuTe 3a BRHIIHU MTPOBOIHUIIH
[IMHU OT QYHKIIUOHATHUTE HE ca pa3lieNieHu OT chOuparenHuTe  ¢opma 3a
OJIOKOBE U pa3/eisHe Ha IIAHA
BCHYKH (DYHKIIHOHAITHU
OJIOKOBE €TUH OT JPYT.
Knemure 3a BbHILHU NPOBOIHULIU
Pazgensgne Ha kiemuTe 3a
ca pas3fIeJiCHH OT ChOMpaTeITHUTE ¢dopma 3b
BBHHIITHH TPOBOIHUIIMA OT
IUHA
(byHKIMOHANHUTE OJOKOBE,
HO HE €J[Ha OT JIpyra
Paznensne Ha cCHOMpATENHUTE  Kiemute 3a BHHIIHY MIPOBOTHUILA
LIMHY OT (PYHKUMOHAJIHUTE ca B CBIIOTO OTACIICHHUE KAaTO ¢dopma 4a
OJIOKOBE M OT/IENsAHE Ha CHOTBETHHUS (PYHKIIMOHAICH OJIOK
BCUYKH ()yHKIIMOHATHH
GII0KOBE €IUH OT JPYT, Kiemure 3a BHHILHU OPOBOIHULIU
BKTIOUNTEIHO KIEMHATE 32 HE Ca B CBIOTO OTAEIIEHHE KATO
CHOTBETHHUS (PyHKIMOHAJNEH OJI0K, a  dopma 4b

BBHIIHU MMPOBOIHUIIH, KOUTO
ca HepasJieJHa YacT OT
(hyHKIMOHATHUS OJIOK

B OTACJIIHU, pa3/ICJICHU, 3aTBOPCHU
3alllUTCHU MECTA WU OTACIICHUA
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dopma 1 Dopma 2 ®dopma 3 ®dopma 4
CumMBomu (6e3 BBTpEIIHH (oTmensHe Ha (pa3nensHe Ha (pa3nemnsHe Ha
pasneneHus chOupaTenHuTe chOupaTenHuTe chOUpaTenHuTe
IIMHY OT IIMHY OT IINHH OT
(yHKIOHAITHUTE ¢yHKnHOHANTHUTE — (QYHKIHOHAIHUTE
0JI0KOBE) OyokoBE + 0Ji0KOBE
paszaensHe Ha +pasjeisaHe Ha
¢yHKnHOHATHUTE — (QYHKIHMOHATHHTE
OII0KOBE €IMH OT OJI0KOBE €JUH OT
Ipyr) JIpyT + OTAENsHE
Ha KJIEMHUTE e[Ha
OT apyra)
Dopma 4a
dopma 2a dopma 3a Knemure ca B
Knemure He ca Knemure He ca CBILIOTO
/' OTZIeTICHH OT OTZIeTICHH OT OT/IeNIeHHE KaTo
chOUpaTenTHUTe chOUpaTenTHUTe CHOTBETHUS
S g IIMHH IIMHH (yHKIHMOHANICH
—_— 6ok
T T — T T
( m[u g [y [ m
& & d &
Jlerenga
a Kopmye ®opma 2b ®opma 3b ®opwma 4b
b Brrpemno pa3nenenue Knemure ca oraenenn Knemure ca oraenenn Knemure ca B chiioro
c DyHKIMOHATHH GJI0KOBE, OT chOUpaTEHUTE OT chOUpaTEHUTE OTAC/ICHHE KaTo
MIMHU IHHU CBOTBETHHS
BKJIIOUUTEIIHO U KJIEMHTE (yHKLHOHATEH GIIOK
3a CBBP3aHUTE BHHIITHU
HPOBOJHUIIN —
d Cp0OupaTeNHy LKHH,
BKJIIOUUTEIHO U I:h‘ﬁ]
pasnpeeuTeHITE 1 o | 6
ChOMpATETHU IUHU
Kaacudunkanus
C’BH_IGCTGCTBYBaT pa3ianyHun KHaCI/ICI)I/IKaL[I/II/I Ha CJICKTPUYICCKHU

pasnpenenuTeTHu ypeaoH B 3aBUCUMOCT OT 00XBaTa Ha ()akTOPHTE.
Ha Oa3zara na Tunma Ha koHCTpykuuara B crtangapra IEC 60439-1 ce

pasrpaHn4aBaT OTBOPEHHU M 3aTBOPEHU ypeaou.

Enna pasnpenenurenHa ypenda € 3aTBOpeHa, ako MMa 3allUTHH MTaHEIH OT
BCHUYKHU CTPaHH, OCUTYPSBAIIIM CTETIEH Ha 3allUTa CPEIly AUPEKTEH KOHTAKT Haii-
maiko [PXXB. Pasnpenenurennure ypendu, U3noi3BaHd B HOpMaiHa pabOTHA
cpena, TpsOBa a ObIaT 3aTBOPEHHU.

OTBOpEeHU pa3NpeeIMTeTHA Ypea0ou, chC WK 0e3 MpEeAeH Kalak, ca Te3H,
KOUTO UMaT JOCTBIIHU YacTH IOJ HaIpexeHHe. Te3n pasnpenesuTeaTHy ypeaou
MOTraT Jja C€ U3M0JI3BAT CaMo B €JIEKTPUYECKU HHCTAJIALNH.
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Hpnﬂome}me: OcHOBHH (l)l/ISI/I‘IECKI/I BCJINYUHHU U

CJIEKTPOTEeXHUYEeCKHU (popMyJIn

Me:xaynapoaHa cuctemMa Ha equHULIATE (SI)

OCHOBHHM eIUHHIH HA Hme Ha
CumBoa
SI Beainmuuna eJIMHUIIATA
JbiokrHa m METBD
Maca kg KHJIOTPaM
Bpeme S CEeKyHJa
Enextpudecku Tok A aMmriep
TepmonnmHaMuyHa
pMoz K KEJIBUH
TeMmeparypa
KonnuectBo BemecTso mol MOJ
MHTen3uBHOCT HA
cd KaHzena

CBCTJIMHATa

HauMenoBaHue Ha MeTpnlane CANHUIUTE U TEXHUTEC MHOKHUTECIHU

HE;ZEE;Ha [IpencraBka CumBoin ’Hiizggm [IpencraBka CumBoa
10° Kora Y 10* e d
10 3eTa Z 10” CEHTH c
10% eKca E 107 MHJIH m
10" neTa P 10° MUKpPO )
10" Tepa T 10 HaHO n
10° rura G 10 IMHKO P
10° Mmera M 10" bemto f
10° KHJIO k 107 aro a
10° XEKTO h 104 LIETITO Z
10 geka da 10 HOKTO y




MpuacxkeHue: OcHoBHU dusudecku BeauuuHu u eaekmpomexHudecku GopMyAU
OcHoBHU BeAuduHU U eguHULUME Ha SI

Beauyuna EguHuua Ha Sl [ipyau eguHuuu TpeoGpasyBane
CumBon  Wme CumBon Wme CumBoa Nme
[onkuna, naow, 06em
in UHY Tin=254mm
ft dym 1ft=3048cm
gomkuHa m Memop fathom bamom 1 fathom =6 ft =1.8288 m
mile MUAA 1 mile =1609.344 m
sm mopcka MUAR ~ 1sm=1852m
yd Apg 1yd=9144cm
A nAowL m? kBagpamen a ap Ta=102m?
Membp ha xekmap 1ha=10*m?
| AUMBP 11=1dm?*=103m?
v obem m? ky6uden UK pt nuHma 1 UK pt=05683dm?
Membp UK gal UK 2anoH 1 UK gal =4.5461 dm?
US gal US 2an0B 1 US gal =3.7855 dm?
baau
aBy paBHUHEH bebA rad paguaH ’ 2pagyc 1= : BT(L) .rad
Q npocmpacmBer beba sr cmepaguan
Maca
m Maca, meeao kg kurozpam Ib byHm 11b=0.45359 kg
P NAbMHOCM kg/m?  kuaozpam 3a kybuueH memop
v cneulduyeH m¥kg ky6uueH membp
obem 3a kunozpam
M UHEPULIOHEH kg-m? kuaozpam no
MOMEHM kBagpameH mMembp
Bpeme
t npogbmkumeaHocm s cekyHga
f yecmoma XepuL, 1Hz=1/s
® weroBa ckopocm s cekyrga Ha w=2pf
MUHYC nopBa
v ckopocm m/s Membp 3a cekyrga kuromemop Buac 1 km/h=0.2777 m/s
mile/h Muas 8 yac mile/h = 04470 m/s
knot Bb3er 1kn=0.5144 m/s
g yckoperue m/s*  membp 3a cekyHga
Ha kBagpam
Cuaa, eHepaus, MOLHOCM
F cuaa HlomoH 1N=1kg-m/s?
kgf 1 kgf = 9.80665 N
p HaAfzaHe Pa nackan 1Pa=1N/m?
bar 6ap 1 bar=10°Pa
W eHepaus, J gpkaya 1J=1W-s=TN:m
paboma
P MOUWHOCM W Bam Hp koHcka cuna 1Hp=7457 W
Temnepamypa u MonAuHa
i memnepamypa K C UeA3UT TIKI=273.15+ T [°C]
°F dapetxaim TIKI =273.15 + (5/9)- (T [°FI-32)
Q koauyecmBo monauHa  J gkayn
S eHmponus J/K okayaa 3a keaBuH
(DomomempuuHy BeauuuHy
| UHMeH3. Ha cBemauHama  cd KaHera
L Apkocm cd/m?  KaHgenaHa KBaapateH MeTbp
[0) cBemauHen nomok Im Tim=1cd.sr

E ocBemeHocm

lux

1 lux=1Im/m?




MpuaokeHue: OcHOBHU dusuyecku BeauduHU U exekmpomexHudecku GopMyAU
OcHoBHU eackmpuyecku U MazHUMHL BeauyuHu U eguHuuume Ha S

Beauyuta Eguruua Ha S| [pyeu eguHuuy MpeobpasyBate

CumBor  Ume CumBoa Nme CumBoa Wme

| mok A amnep

\ HanpekeHue \ Boam

R cbnpomuBaeHue Q oM

G npoBogumocm S CUMEHC G =1R

X peakmuBro 0 oM Xe=wl
cbnpomuBaeHue Xe=-1wC

B peakmuBra S CUMEHC B =-1/wL
npoBogumocm Be= wC

z UMnegaHc Q oM

Y nbAHa npoBogumocm S CUMEHC

P akmuBra mowHocm W Bam

0 peakmuBra VA peakmuBex Boam amnep
MOWHOCM

S VA BoAm amnep

Q npuBugHa MowHocm ¢ kynon Ah amnep/uac 1C=1As
enekmpuyecku 3apAag 1 Ah=3600A.s

E CUAQ Ha V/m BoAm 3a Membp
erekmpuyecko noae

C enekmpuyecku F dapag TF=1CN
kanauumem

H A/m amnep 3a Memop
MagHUMHO noAe T mecAa G 2ayc 1T =1V-s/m?
MagHUMHa UHgykuua 16=10"T

L UHgykmuBHocm H XeHpu TH=10Q"s

CmoliHocmU Ha cheULdUYHO ConpomuBAeHue, npoBogumocm u memnepamypeH koeduuueHm npu 20°C Ha ocHoBHUME

erekmpuyecku mMamepuaau

ripoBogHuk cneuuduuHo memnepamypex
cbnpomuBaeHue npoBogumocm koeduuueHm ozg
Qg [mmzp/ m] in=1/pzn [m/mm2Q] [K-1]
anyMUHUD 0.0287 34.84 3.810°
mecuxe, CuZn 40 <0.067 >15 2-10°
koHcmanman 0.50 2 -3-10%
Meg 0.0175 57.14 3.95-10°
3Aamo 0.023 435 3.8-10°
»keneseH npoBogHuk 0.1t0 0,15 10t0 6.7 45:10°
onoBo 0.208 4.81 3.9-10°
MagHe3ul 0.043 23.26 4.1-10°
MaHaaH 043 233 4.10°
*uBak 0.941 1.06 9.2-10%
Ni Cr 8020 1 1 2.5-10*
HukeAuH 043 2.33 2.3-10*
cpebpo 0.016 62.5 3.8+10°
UuHk 0.06 16.7 42-10°




MpuacxkeHue: OcHoBHU dusudecku BeauuuHu u eaekmpomexHudecku GopMyAU
OcHoBHU eackmpomextuvecku dopmyau

Wmneganc
cbnpomuBaeHue Ha npoBogHuk npu memnepamypa & R,=r, %
npoBogumocm Ha npoBogHuk npu memnepamypa & Gs=;— =Xq %
9
cheuuduyHo conpomuBaeHue Ha npoBogHuk npu memnepamypa & P=Pa0 [1 + ay (9 —20)]
Xl -1
kanauumuBHo cbnpomuBaeHue o e 7.7 C
UHgYKmUBHO cbnpomuBaeHue X=w-L=2-n-f- L
umnegaHc Z=R + jX
MOgYA Ha UMnegaHca Z=\R? + X2
(a308 umnegaHc @=arctan %
npoBogumocm G =%
kanauumuBHa npoBogumocm B.= ;(1c =w-C=2-nf-C
uHgykmuBHa npoBogumocm Bl e A o 1 _
9y ROL0g =X, w-L 2L
nbAHa npoBogumocm Y=G-jB
MOQYA Ha NbAHama npoBogumocm Y =\IG2 + B?
(asaoBa noaHama npoBogumocm @ =arctan %
+
L z b ix
1 1 R
?—v—:I—(:I—f— B
i R X ! ) +
iJ ******************** ‘ v Xe
+
rii?ii?ii?Yf 77777777 I “ ch
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MpuaokeHue: OcHOBHU dusuyecku BeauduHU U exekmpomexHudecku GopMyAU
ImnegaHc npu nocaegoBamenaHo ¢Bop3BaHe

=L +Z,+Z;+. — z M2 —z ——

[ToaHa npoBogumocm npu nocaegoBameato cBbp3BaHe

N
|||

I
rl-
)
)
]
]

[ToaHa npoBogumocm npu ycnopegHo ¢Bop3BaHe

Y =Y+ Y, + Y3+ ...

[ = ]
[ = ]

TpaHchopmauuu mpubabaHuk-36e3ga u 3Be3ga-mpubzbaHuk

1

Z3 Zy,
3 2
Zy

Y-D D-Y 2 7
fum 2,8 235 sl S 1S T
3 L+ Ziz+ 2y

Z,- 72 72
Zy= 7, + 2y + 222 Z,=—————>—
Z, Lo+ Ziz+ 2y

yAYW4 Zyy = Z
L NN e Zy=m
Z, Lo+ Lz + Zy




MpuacxkeHue: OcHoBHU dusudecku BeauuuHu u eaekmpomexHudecku GopMyAU

Tpanchopmamopu

Tpanchopmamop ¢ gBe Hamomku

HOMUHaAeH mok =%
"3,
Sr
MOLLHOCM Ha KbCo CbeguHeHue Si= g 100
k
S |
= k= .00
mok Ha kbco cbeguHeHue K U %
u, % U2 u, % S
Z- = k . E — r
HagAwkeH umnegaHc (Ha kbco cbeguHeHue) T 100 5 100 o0
% U2 p% S
R, = Px . v Pk r
HagAbkHO cbnpomuBaeHue (Ha Kbco cbeguHeHue) (g 3 100 o

HagAwkHo peakmuBHo cbnpomuBaeHue (Ha kbco cbeguHeHue)

Tpacdopmamop ¢ mpu Hamomku

Z,
Z; Z,
3 2

2 1

b= U Uy Ly=— (Zn+ Zys - L)
100 S, 2
2 1

13 = T, Ui Ly=—(Zy+ Ly - Z43)
100 S 2
2 1

Zy; = W Ui Ly=—(Ziz+ Ly - L)
100 S, 2




MpuaokeHue: OcHOBHU dusuyecku BeauduHU U exekmpomexHudecku GopMyAU

Mag Ha HanpexkeHue U MOWHOCM

egHodaseH mpudiaseH nocmosHeH mok
nag Ha HanpeXkeHue AU=2 +1+£-( cos@ +xsin ) AU=\3 1€ -(rcos@ + xsing)  AU=2-1+f-r
NPOLEHMeH nag AU AU AU
Au= -100 Au= -100 Au= =100
Ha HanpexeHue Uy Ue U,
akmuBHa moLuHocm P=U-l-cosg P=\3-U-l"cos @ P=U-I
peakmuBHa MOWHOCM Q=U-1-sinjp Q=\3 U-l-sihg _
npuBugHa MolLHoCm S=U-1= P2+ Q2 S =3 U -I=Vpq2 -
P p
(akmop Ha MoLHocmmMa cos Q= e cos = - _
RO Hal MOUMOCT AP=2 - fo1 -7 AP=3- (11 AP=2-f- 11

Nezenga
P,, CneuuduyHo conpomuBaeHue npu 20°C
goakuHa Ha npoBogHuk
S ceyeHue Ha npoBogHuk
Az memnepamypeH koeduuueHm Ha npoBogHuk npu 20°C
$  memnepamypa Ha npoBogHuk
Py cneuududro conpomuBaerue B 3aBucumocm om menMnepamypama Ha npoBogHuka
W baroBa yecmoma
f  yecmoma
r cbnpomuBaeHue Ha npoBogHuk 3a eguHuua gbakuHa
X peakmuBHo cbnpomuBaeHue Ha npoBogHuk 3a eguHUUA gbAkuHa
W%  NPoUeHMHO HanpeskeHue Ha KbCo CbeguHeHUe Ha mpaHcdopmamopa
S HOMUHaAHa npuBugHa MoWHOCM Ha MpaHcdopMamopa
U~ HomuHaaHo HanpexkeHue Ha mpaHcdopmMamopa
P% npoueHmHu 3a2ybu B uMnegaHca Ha mpaHcdopmamopa npu ycaoBus Ha kbco cbeguHue



