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[IpuBenena Meroauka BbIOOpa MpelIOXpaHUTENEd U aBTOMATUYECKUX BbI-
KJIFouaTesneil A 3auuThl anekTpuueckux cereit 0,4 kB. Jlan npumep BeiOOpa Hece-
JIEKTUBHBIX AaBTOMATHYECKUX BBIKIIIOUaTENIeH 001Ero NpUuMEHEHH .

[locobGue mpegHazHauyeHO ISl CTYACHTOB OOYYarOIIMXCS MO CHEUUaTbHOCTH
110302 «OnexTpudukaius 1 aBTOMaTU3AIUS CENBCKOT0 XO3SIMCTBa» U PEKOMEHTY-

CTCs K UCIIOJIB30BAHHIO B KYPCOBOM U JUIINIOMHOM ITPOCKTUPOBAHUU.
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1.3amuTa 3J1eKTPOoyCcTaHOBOK. OO011IMe M0JI0KEHHS.

1.1. Cornmacuo ITYD [1] Bce 3a€KTpUUECKUE CETH IIEKTPOYCTAHOBOK AEHATCS
Ha JBE TPYMIIbIL:

a) 3alIMIIaeMble TOJBKO OT TOKOB KOPOTKOTO 3aMbIKaHHUS;

0) 3aIuIaeMble TOJIBKO OT TOKOB KOPOTKOTO 3aMbIKAHUS M OT EPETPY3KHU.

DNEKTPUYECKUE CETU AOHKHBI UMETh 3aIIUTY OT TOKOB KOPOTKOI'O 3aMbIKaHUS,
00ecCreynBaloIlyIo M0 BO3MOXXHOCTH HaMMEHBIIEe BpeMsl OTKIIOYEHUS U TpeOoBa-
HUS CEJIEKTUBHOCTH.

3amure OT Meperpy3Ku NoJIeKaT CETH:

BHYTPH MOMEIEHUN, BBIITOJIHEHHBIE OTKPBITO MPOJIOKEHHBIMU MPOBOAKAMU C
roproueil Hapy>KHON 000JIOUKOM MITH U30ISIHUEH;

OCBETHUTEJIbHbIE B KUJIBIX, OOIIECTBEHHBIX U TOPTOBBIX MOMEIICHUSIX, CITYkKeO-
HO-OBITOBBIX MOMEIICHUSIX, BKIIIOUas CETH JJIsl OBITOBBIX U MEPEHOCHBIX 3JIEKTPO-
MPUEMHHUKOB, a TAKXKE B M0KAPOOMACHBIX TTOMEILICHUSX;

CWJIOBBIE CETU HA MPOMBIIIJIEHHBIX NPEINPUATUSAX, B )KUIBIX U OOIIECTBEHHBIX
3/1aHUSAX, B TOPrOBBIX MOMEIIEHUSAX, KOrAa MO YCIOBHIM TEXHOJIOIMYECKOTO IMpOo-
11ecca MOXKET BOSHUKHYTH JJIMTEIbHAs IEperpy3Ka MpoBOJIOB U KalOeme;

BO B3pPBIBOOIACHBIX HAPYKHBIX YCTAHOBKAaX HE3aBUCHUMO OT YCJIOBHUH TEXHOJIO-
IrMYECKOro mnpoiiecca.

Bce octanbHble ceTM HE TpPeOYIOT 3alMThl OT MEPETrpy3KH U 3alULIAI0TCS
TOJIBKO OT TOKOB KOPOTKHX 3aMbIKaHHI.

1.2. B xadecTBe anmapaToB 3alIUThl JOJKHBI MPUMEHSATHCA aBTOMAaTHYECKUE
BBIKJTIOYATENIM U Tpenoxpanutenu. s oOecrieueHus: TpeOOBaHUS OBICTPOJIECHUCT-
BUSI, YYBCTBUTEIBHOCTH WJIM CEJIEKTUBHOCTH JOIMYCKAETCSd MpU HEOOXOIUMOCTH
MPUMEHEHUE YCTPOMCTB 3aLIUTHI C UCIIOJIb30BAHUEM BHIHOCHBIX pefie.[1]

1.3. Cornacuo I'OCT [3] anmekTpoycTaHOBKa JOJDKHA OBITH 3alUIlleHa OJHUM
WIN HECKOJbKUMH YCTPOWCTBAMM 3aIIUTHOTO OTKIIIOUYEHHS B Cllydyae MOSBICHUS

CBCPXTOKOB WJIXM HCAOITYCTUMBIX TOKOB YTCUKH.
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1.3.1. YcrpolicTBa 3a1UThl JOJKHBI BHIOMPATHCS ¢ YUETOM MapaMeTpoB DJIEK-
TPOYCTAaHOBKH, OKUJIAEMBIX TOKOB KOPOTKOTO 3aMbIKaHUsl, XapaKTEPUCTUK HArpy3-
KM, YCJIIOBUM MPOKJIAJKU U TETIOBBIX XapaKTEPUCTUK MTPOBOJHUKOB.

1.3.2. KpuBasi BpeMEHHON XapaKTEPUCTUKH, COOTBETCTBYIOILIASl JTOMYCTHUMOMU
TEIJIOBOW Harpy3Ke 3alllMIaeMOM AJIEKTPONPOBOJIKH, TOJKHA JIEKATh BbIIIE 30HBI
BPEMEHHOMN XapaKTepUCTUKHU YCTPOMCTBA 3aLIUTHI ISl BCEX BO3MOXKHBIX TOKOB K3
MEXIy MUHUMAJIbHBIMU U MaKCUMaJIbHBIMU 3HAYEHUSMH.

1.3.3. Bpems OTKIIOYEHHUS MOMHMO IOJHOTO TOKAa KOPOTKOI'O 3aMbIKaHUS B
0001 TOUKE LEenu HE JOHKHO MPEBBIIATh BPEMEHHU, B TEUEHHE KOTOPOTo TEeMIIe-
paTypa IpOBOJHUKOB JJOCTUTAET AOIYCKaeMOro mnpesena.

1.3.4. JIns KOPOTKOTO 3aMbIKaHUs MPOJIOIKUTENBHOCTBIO 10 5 ¢ Bpems t, B Te-
YeHHe KOTOPOro MPEBBIIICHUE TeMIEpaTyphl TPOBOJHUKOB OT HAWOOJBLIErO 3Ha-
YeHHs JOMYCKaeMOM TeMIepaTypbl B HOPMaJIbHOM PEKUME JI0 MPEAENIbHO JTOMycC-

THMOU TEMIIEPATYPbl MOXKET OBITh MPUOIU3UTEIBHO MOACYUTAHO IO hopMyITe
S
Ji=Kk= 11
[ 5 ( * )

rjae ¢ — IpoJOJDKUTEIILHOCTD, C;

S — CEUYCHHE, MMZ;

I — IEUCTBYIOIEEC 3HAYCHUE TOKA KOPOTKOTO 3aMbIKaHHUS, A;

K =115 — 1J11 MEAHBIX IIPOBOJHHUKOB C HOHI/IBI/IHI/IHXﬂopI/Iz{HOI‘/’I WU30JIS1IMCH;

K =135— 1J11 MCIHBIX IIPOBOJHHUKOB C pe3I/IHOBOI71 U30JIALIIEeHn (B T.4. C U30JI4-
e u3 OyTUIIOBOM PE3WHBI U ATUJICHIPOIUIICHOBOW PE3UHBI), C
HU30JISILIMEN U3 CIIMTOIO MOJUATUIICHA;

K =74 — U4 aJIFOMUHUEBBIX MPOBOJHUKOB C ITOJIUBUHUIXJIOPUIHON U3OJIAIU-

eu;

K =87 — JJIs1 allIOMUHUEBBIX MPOBOJHUKOB C PE3WHOBOW HM3OJSAIMEH (B T.4. C

M30JIsA1KMe U3 OYTUIIOBOW PE3WHBI U ATHJICHIPOIMICHOBOU PE3UHBI),

C M30JISAIUEH U3 CIIUTOrO IIOJINDTUIICHA,
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K =115 — 1Jisl COEAMHEHUS] MEJHBIX TPOBOJIHUKOB, BBITIOJIHEHHBIX ITAMKOM, YTO
cooTBeTcTBYET Temneparype 160 °C.
3HaYEHHS TPENCIIBHO JOMYCKAEMbIX TEMIIEPATyp HarpeBa MPOBOAHUKOB MpPHU
kopoTkoM 3ambikanuu (K3) npusenens B [1,11].

BBIH_ICYKa?)aHHaH @opMyﬂa MOIKECT 6BITB MpcaAcCTaBjICHA B BUJIC
I*t=K*.S". (1.2)

3navenne [ 2.t JOJKHO YKa3bIBAThCS MPEANPUATUIMHU M3TOTOBUTEIISIMH, KaK
TEXHUYECKUI NTapaMeTp U3JIEIIHs.

Ha mpaktuke npoBepka BbIIIEYKa3aHHBIX YCIOBUM TpeOyeT pacyé€ra MakcH-
MaJIbHBIX 1 MHHUMAJIBHBIX OKHMIAEMBIX TOKOB KOPOTKOI'O 3aMBIKAHHS, BPEMEHHU
cpabaTbIBaHUS U ONpEEICHUS] MUHUMAIBHOTO CEYEHHs] 00eCTIeunBaIONIEro TEPMHU-

YECKYI0 CTOMKOCTB Kabesst kK Tokam K3 [3,11]

_ ]k.max \/;

S . ——kmax V°
min K M (1'3)

1.3.5. IIpoBepka nmpoBOAOB U Kabeliel Mo yCI0BUSIM TEPMUYECKON CTOMKOCTH K
TOKaM KOPOTKOT'O 3aMbIKaHUs MPOBOJUTCS MOCJIE BEIOOpA anmapaToB 3allUThl U OTI-
pelesieHus: BpeMeHU cpabaThIBaHUS 3aIUTHI.

Ecnau Bpems cpabaThiBaHUS 3allUThI U3BECTHO 3apaHee, (Hampumep, IpU HC-
MOJIB30BAHUM JIJIS 3AIIUTHI HECEJIEKTUBHBIX BBIKJIIOUATENEH UMEIOIIUX JIEKTpOMar-
HUTHBINA paclenuTeNb), TO MPOBEPKY HA TEPMHUYECKYIO CTOMKOCTH I€JIeco00pa3Ho
MPOU3BOJIUTH Cpa3y IMOCiE BbIOOpA MPOBOJOB U Kabesel U onpeneneHus TOKOB KO-
POTKOT'O 3aMbIKAHUA.

Ilpumeyanue. J1jis IpOBOAHUKOB Majioro ceueHus (Menbie 10 MM2) 3HAYCHUSA
K HaxopsiTcs B cTaguu pacCCMOTPEHMS U IOITOMY ONPEAETICHUE TEPMUUECKOM CTOM-
KOCTU TMPOBOJHUKOB TaKOTO ceueHusi 1o BbipakeHuto (1.3) He mpeacTaBisercs

BO3MOKHBIM.
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2.0npeaesieHne NMKOBBIX TOKOB 3JIEKTPONPUEMHHUKOB.

2.1. «ITukoevimu mokamu» Ha3bIBAIOTCA CBEPXTOKU B HEHOPMAJBHBIX PEKU-
Max paboThl MEKTPOYCTAHOBOK, BO3HMKAIOUINE KPATKOBPEMEHHO, HO CIIOCOOHBIE
BBI3BATh CpabaThIBaHUE allIapaToOB 3allMTHI.

2.2. IIuKOBBIM TOK 3aBUCUT OT BHJA dJIEKTponpuéMHUKA. Tak Juisi ABUTATEINS

9TOT TOK ABIIACTCA HYCKOBBIM
]nuK :Kn. -[H.O) (21)
rac Kn' — KpaTHOCTB HYCKOBOFO TOKa 3HCKTPOI[BI/IF3TCHH
I, , — HOMUHAQJIBHBIN TOK JIEKTPOABUTATEII, A.

2.3. Ecau k nuaNmn IIOAKIOYCHBI HCCKOJIBKO IIBHI‘aTeJIeﬁ, TO IIMKOBBIN TOK OII-

peaAciACTCA IIYCKOBBIM TOKOM JABUTATCIIA HauOOoJIbIIEH MOIIIHOCTH

]nuk = (K o 1) ) ]H.d.max + ]p 5 (22)

n.max
Tac Kn'max — KPAaTHOCTH ITYCKOBOI'O TOKAa ABUT'ATCIIA HauOOJIbIIEH MOIITHOCTH,

1 — HOMMHAJIbHBIM TOK QJICKTPOABUTATCIIA HauOOJIbIIIEH MOIITHOCTH, A,

H.0.max

1 » — PacCUYETHBIN TOK TPYIIIBI JIEKTPOJIBUTATENEH, A.
2.4 1TuKOBBIM TOK Ha BBOJE B AJIEKTPOYCTAHOBKY ONPEIEISAIOT 10 BBIPAKEHUIO

(2.2) unu yepe3 kKodPGUIMEHT, YUUTHIBAIOITUN MYCK WM CaMO3alyCK MO BhIpaXke-

HHIO

Ly =K -1 (2.3)

nuKk Cc.3 p.max ,

rae Kc‘g — ko3 puIMEeHT camo3allycka, IpUHUMAaeMbIil B mipeaenax 1,2+2.4 B 3a-

BUCHUMOCTHU OT COOTHOIICHUA BHIOB C-)JICKTpOHpI/IéMHI/IKOB Ha BBOJAC B

AJICKTPOYCTAHOBKY HJIM Hd BBOAC PACIIPCACIINTCIIBHOIO IUTA

1 p.max — MAKCUMAaJIbHBIN PACUETHBIN TOK IPHU CMEIIAHHOM Harpyske, A.

ITukoBEIM TOK I'pyHaIibl BHeKTpOHBHFaTeHCﬁ, KOTOPBIC MOT'YT BKIIHOUATBHCA O~
HOBPCMCHHO, HeO6XOIII/IMO MNpUHUMATDb PaBHBIM CYMMC ITIYCKOBBIX TOKOB 3TUX IBHU-

raTejici.
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2.5. Jlnsa BeIOOpa 3amiMThl TpaHC(HOPMATOPOB CBAPOUYHBIX arperaTros, nmpeodpa-
30BaTeNIe IEKTPUYECKON IHEPTHUH, MeUEH U T.I. MOJ MUKOBBIM TOKOM IMOHUMAIOT

6pOCOK TOKa HaMaron4muBaHHUA 3TUX TpaHC(i)OpMaTOpOB
]nuk = KHaM | ]H.mp 5 (2.4)

Tac KHaM,_ KOC—)(l)(i)I/II_II/IeHT, y‘{I/ITBIBaIOH_II/Iﬁ 6pOCOK TOKAa HAMAaron4ivMBaHUA TpPaHC-

dopmaropa (K, =3+5),

Ham

! n.mp — HOMUHAJBHBIN TOK TpaHcpopmaropa, A.

2.6. bpockoM TOKa COMPOBOXKIAETCS U BKIIOUCHHUEM JIaMIT HaKaJUBaHUS U Ha-
rpeBaTesieit compoTUBiIeHuUs. [[MUTEeILHOCTD Mpollecca HarpeBa HUTH Hakaja 3aBH-
CUT OT MOUIHOCTH JIaMIIbl M JIEKUT B mipeaenax ot 0,06 no 0,1 c., a kpuBas u3MeHe-
HUS TOKa MPEICTABISET COOOM SKCIIOHEHTY.

Jlns mamn HaKaJMBaHWS M HarpeBaTelie CONMPOTHBIEHUS MOIIHOCTBIO 10

500BT Imm = I ., T.K. TOJJTHKH TOKa IIpHU BKIIFOYCHHUHU ITUX IJICMCHTOB KPAaTKOBPC-
P

MCHHBI N BJIMSAHHUA Ha Ka4CCTBO BHCKTqueCKOﬁ OHCPTUU TIPAKTHYCCKH HC OKa3bI-
BaroT.
I[JISI Oonee MOIOHBIX JIaMII HAKAaJIMBAHHWA W PTYTHOAYTOBBIX JIaMII KPATHOCTb

IMAKOBOI'O TOKA 3HAYUTCIIbHA U OH OIIPCACIIACTCA I10 BBIPAKCHUIO!

]nuK - Km ) ]H.JZ ) (25)

Tac Km — KOC—)(l)(i)I/II_II/ICHT HU3MCHCHUS COIIPOTHUBJIICHUSA HUTH HaAKaJla BCJIICACTBUC

M3MEHEHHUS TEMIIEpATypbl, HaXoAuTcs B npeaenax 10+14;

] H— HOMHUHAJIBHBIN TOK JIAMIIbI HAKaJIMBaHUS WU I'pYIIIBI JIaMII, A.
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3.3ammuTa npegoxXpaHUTeJISIMH.

3.1. IlnaBkue nmpeaoXpaHUTeNM MpeaHA3HAYEHBI JJIS 3alUTHI YJIEKTPUUYECKUX
ceTell 1 000pYOBaHUS OT CBEPXTOKOB MEPETPY30K U KOPOTKUX 3aMbIKAaHUH.

3.2. JIns pacyera 3aliuThl, BBITOJHEHHOW C TMOMOIIBIO TIJIABKUX MPEIOXpPaHU-
TeNei, HeOOXOIUMBI CIIEIYIOIINE JaHHbIE:

HOMUHAJIbHOE HAMPSHKEHUE TTPEAOXPaHUTEIIS,

MaKCUMAaJIbHBIH TOK KOpPOTKOTO 3ambikanus (K3), oTkirogaemMblil ipeoxXpaHu-

TeJeM;

HOMUHAJILHBIN TOK MPEAOXPaHUTES;

HOMUHAJIbHBIN TOK IJIABKOW BCTaBKH MIPEIOXPAHUTEIS;

3alIUTHAS XapaKTePUCTUKA MPEIOXPAHUTEIIS.

BonBIIMHCTBO ATUX JTaHHBIX YKa3bIBAa€TCs B MH(OPMAIIMOHHBIX MaTepHaliax 3a-
BOJIOB-M3TOTOBUTENICH, YacTh MX HOpMUpPOBaHa cooTBeTcTBYIOmUMU ['OCTamu.

3.2.1. Homunanohuwviv nHanpsidcenuem MPEAOXPAHNATENST HA3bIBACTCA YKA3aHHOE HA
HEM HaNpsoKeHHE, NI TPOJIOJDKUTENIBHON paboThI TPU KOTOPOM OH MpeHA3HAYEH.

JIeCTBUTENIPHOE HAIPSKEHUE CETH HE JOKHO MPEBBINIaTh HOMHUHAILHOTO

HaIpsKEHUs peaoXpaHuTess 6omapiie yem Ha 10 2.

BonbmuHCTBO TIpegoxpaHuTesieil MOTYT paboTaTh W MPU HANPSHKEHUU CETHU
MEHBIIIEM HOMHHAJIILHOTO, HO OCHOBHBIC JaHHBIE WX MPHU ITOM HU3MEHSIOTCS, YTO
yKa3bIBaeTCsl B MH(POPMAIIMU 3aBOJ1a-U3T OTOBUTEIIS.

3.2.2. Homunaneneim mokom npeooxparumens Ha3bIBACTCS yKAa3aHHBIA Ha HEM
TOK, PaBHBIN HaHOOJBIIIEMY U3 HOMHHAJIBHBIX TOKOB IIJIABKUX BCTABOK, IIpeaHA3HA-
YEHHBIX JJI1 JAHHOTO MpenoxpaHutens. [IpakThuecku 3TO MaKCHUMAabHBIM J1JH-
TEJBLHBIN TOK, MPOMYCKAaeMbIi MPEOXPaHUTEIEM 110 YCIOBHUIO HarpeBa ero JAeTajei,
KpOMeE BCTaBOK.

3.2.3. Makcumanvuoim omrarodaemviM mokom (pa3pbIBHOM CHOCOOHOCTHIO),
MpeIOXpaHUTENST Ha3bIBaeTCsl HauOoJjbllee ACHCTBYIOIIEE 3HAUCHUE MEpHOauYe-
CKOM COCTaBJIAIONIEH TOKa, OTKIIOYAEMOro MpeaoxpaHuTeneMm Oe3 paspylieHus u

OIMaCHOT'0 BBIOpOCA MIIAMEHHU WM MPOYKTOB TOPEHUS DJIEKTPUUECKON AYTH.
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DTO 3HAUYCHUE JI KKAO0r0 TUMA MPEeAOXPAHUTENST MOKET U3MEHSTHCS B 3aBU-
CUMOCTH OT HAINpsSHXKEHUS, HOMUHAJIBHOTO TOKA, 3HAYEHUSA COS(Q B OTKIHOYaEeMOMU
LENH U IPOYUX YCIOBUM.

NMeroTcsi KOHCTPYKIUM TIPEAOXPAHUTENICH C TaK HA3bIBAEMBIM OTrPaHUYEHUEM
toka K3. DTo orpanmyeHue JOCTUraeTcsi TEM, YTO BpEMs CrOpaHUsSl BCTABKU U ra-
HIEHMS] YT HACTOJBKO MaJjio, YTO TOK HE YCHEBAET JHOCTUTHYTh CBOETO aMILIATY/-
HOI'0 3HAYEHUs B MEPBbINA Noynepuoy nocie Havana K3. Jta BenuunHa Ha3bIBaeTCs
MAKCUMATbHBIM NPONYCKAEMbIM NPe00XpaHUumenem moKom.

3.2.4. HomunanbHolm moKoM NIAGKOU 6CMAGKU TIPENOXPAHUTENS HA3bIBAETCS
yKa3aHHBIN Ha HEW TOK, JJIs MPOIOHKUTEIBHONU paboThl MPpU KOTOPOM OHA MpeIHa-
3HAYEHa.

[IpakTH4eCcKu 3TO MaKCUMAJIbHBIN JJIUTEIBHBIN TOK, ITPONYCKAEMbI BCTaBKOM,
10 YCJIOBUIO JIOITYCTUMOI'O HarpeBa caMoil BCTaBKHU.

OO6BIYHO, KpOME HOMHMHAJIBHOT'O TOKAa BCTABKH, YKa3bIBAIOT €IIIE JBA 3HAUCHUS
TaK Ha3bIBAEMBIX UCHbIMAMENIbHbIX MOKO08, TI0 KOTOPhIM KAJIMOPYIOTCSI BCTABKHU.

HuwxHee 3HaU€HUE UCTIBITATENIBHOTO TOKA IIAaBKasl BCTABKA JI0JKHA BBIJICPIKH-
BaTh OMNpeACIeHHOE BpeMsi, OObIYHO | 4, He paciuiaBisisiCh; IPU BEPXHEM 3HAUCHUU
HCIIBITATEILHOTO TOKAa BCTaBKa JOJDKHA MEperopaTh 3a BpeMsl He OOoJbIlle Ompejie-
JICHHOT'O, OOBIYHO TaKke 1 4.

OCHOBHBIMU JAHHBIMM JIJI ONPEIECICHUS] BPEMEHU CTOpaHUsl BCTABKH, a, Clie-
JIOBATEJIbHO, U CEJICKTUBHOCTHU IOCJIEIOBATEILHO BKJIIOUYECHHBIX MPEIOXPAHUTENICH
SBJISIFOTCS MX 3aI[UTHBIC XapaKTEPUCTUKHU.

3awumnoi 8pemMaAmoKo8ol Xapakmepucmuxkou NpeJoXpaHnuTeNsl Ha3bIBaeTCA 3a-
BUCHMOCTbH IOJTHOTO BPEMEHHU OTKJIFOYEHUS (CyMMbl BPEMEHU TUIABJICHHSI BCTABKU U
BPEMEHU TOPEHUS AYTH) OT OTKJII0YAEMOI0 TOKA.

3almuTHasT XapaKTEPUCTUKA MOJKET 3aJ1aBaThCs 3aBOJAMHU B JBYX BHJAaX: Kak
MOJTHOE BPEMSI OTKJIFOUEHHMS, pABHOE CyMME 3HAYEHUI BPEMEHU IIABJIICHUS BCTABKU
Y TOPEHMSI AYTH, WU K€ OTIAEIHLHO BpEMs IJIaBJICHUSI BCTABKU U OTAEIBLHO BPEMs TO-

peHIAA OYyTHU. CTpOFO roBOps, IIPHU pacdeTax CCIICKTUBHOCTHU H€O6XOIII/IMO CpaBHHU-
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BaTh BpeMs IUJIaBJICHUS BCTaBKU, YCTAHOBICHHOW OJIM)KE K UCTOYHUKY MUTAHUSA, C
MOJIHBIM BPEMEHEM OTKJIFOYEHHUSI BCTABKH, YCTAHOBJIEHHOM NaJbllié OT MCTOYHMKA
nutanus. Ho Ha mpakTuke 0OBIYHO UCIIOJIB3YIOTCS 3alIUTHBIE XapaKTePUCTUKU B BU-
JIe TIOJTHOTO BPEMEHU OTKJIIOUEHHSI, YTO JIOMYCTUMO, TaK KakK pa30opoChl B 3HAUCHUSIX
BPEMEHH IUIABJICHUS U OTKJIFOYEHUS TaK BEJIMKH, YTO MEPEKPHIBAIOT HETOYHOCTHU pac-
YETOB.

3anuTHBIC XapaKTepPUCTUKU OOBIYHO JAIOTCA B BUJIE T'paduka, B MPSIMOYTOJib-
HbIX KoopauHaTtax. [Io BEpTUKaJIbHOW OCH KOOPAMHAT OTKJIAJBIBAETCA BpEMs, a 1O
TOPU30HTAIBHON OCU — KPATHOCTh TOKA, OTKJIIOYAEMOr0 MPEIOXPAHUTENIEM, K HO-
MUHAJIBHOMY TOKY BCTaBKH, WJIM OTKJIFOYAE€MBIil TOK.

JI1s1 yMEHbIIICHHsI pa3MepoB YepTeka Tpaduk CTPOUTCA B JOrapuhMHUECKOM
MaciiTabe — BMECTO JIEMCTBUTEIBHBIX BEJIMUMH HAa OCSAX KOOPJIMWHAT OTKJIaJIbIBa-
I0TCSI BEJIMYUHBI, IPOMOPIIMOHATBHBIE X ACCATUYHBIM JIoTaprudpMam.

JIeHCTBUTENIBHOE BpEMS OTKIIFOUEHMSI MOKET 3HAUYUTEIIBHO OTINYATLCSA OT CPEl-
HUX 3HAYEHUM, YKa3bIBAEMBIX 3aBOJIOM-M3TOTOBUTENIEM HA 3AIUTHBIX XapaKTePUCTH-
KaX. OMNBITHBIM MyTEM YCTaHOBJICHO, YTO B KpalHUX CIy4asix MPHU COBIAJECHUU BCEX
HEeOJIaroMPUSITHBIX (PaKTOPOB, BIMAIOIIMX HA BPEMsI OTKJIFOUCHHUS, OTKJIOHCHHUE JICHUCT-
BUTEJILHOTO BPEMEHU OTKJIIOYEHHUS OT 3aBOJICKMX JAHHBIX MpeaoxpaHutene no 1
kB Moxet noxonuth a0 + 50 %. Takoil pazdpoc mpuHUMAETCS IPU IMPOBEPKE Ce-
JIEKTUBHOCTH B 0CO00 OTBETCTBEHHBIX IICTISX, IJI€ HECEJICKTUBHAS paboTa mperoxpa-

HUTEJIEW HEJAOMYCTUMA.

B Haubonee pacnpocTpaHEHHBIX ClTydasx 0OBIYHO MPUHUMAETCS pa3opoc B 3Ha-
YEHUSIX BpeMEHH OTKItoueHUus: £ 25 %. [Ipu 3ToM nomyckaeTcsi B peAKUX Clydasx

BO3MOKHOCTb HECEJIEKTUBHOM pabOThI MpeoXpaHUTEIIEH.

3.3. JI1s1 npoBEpKHM CENEKTUBHOCTH 3aBOJICKUE XapaKTEPUCTUKU IepecTpauBa-

IOTCA B PACUCTHLIC. IIo 3aBOHCKOﬁ XAPAKTCPUCTUKE TIPH IIPOHU3BOJIBHOM 3HAYCHHUH

TOKa 41 OompeaciAr0T CpCAHCC BPCMA OTKIIOYUCHUA t. Ecmu Tpe6yeTc51 0c000 Ha-

JE€XKHasA CEJICKTUBHOCTh, TO 3HAYCHHUE t; YBCIMYHUBAKOT 1 YMCHBIIAIOT HA 50 % u mo-
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JIYUYCHHBIC 3HAUYCHUS BPCMCHH OTKIIAAbIBAIOT HA IICPIICHAUKYIIAPEC, BOCCTAHOBJICHHOM

U3 TOYKH ] 1 .3a11a13a51c5 APYIUMHU 3HAYCHWAMH TOKOB, CTPOAT O6JI&CTB, OI'paHNYICH-

HYIO IBYMSI KpUBBIMH. B mpenenax 3Toil 00acT jiexaT BO3MOXHbIE 3HAYSHUSI M0JI-
HOT'O BPEMEHHU OTKIIIOUEHHUS.
Jlnst 0OBIUHBIX CITy4yaeB, KOTJa 3a OCHOBY NMpUHHUMaeTcs pazopoc £25 %, mo-
CTPOEHHE MPOU3BOIAT AHAIOTUYHO, UCTIONB3YA I 3TOro 3HaueHus 1,25t u 0,75t.
3.4. IlnaBkue npe1oXpaHuTeau BEIOUPAIOT MO CIEAYIOUUM YCIOBUSM:

1o HOMUHATTbHOM) HANPAANCEHUIO

U,.z2U,., 3.1)

Tac UH.n — HOMHUHAJIBHOC HAIIPSAKCHUC IIPCIOXPAHUTCIIA, B,

UH_C — HOMHMHAJIbHOE HaIpsKeHUE ceTH, B.

Ilo HOMUHATIbHOM) NMOKY NAABKOU 6CMABKIL:

JI71s DIEKTPUYECKUX CETE OCBETUTEIBHON HArPy3KU

l,,2K, -1 (3.2)

H p.max ,
re I n.n — HOMMHAJIBHBIN TOK IJIaBKOM BCTaBKH, A,
! p.max — MAKCUMAaJbHBII PACUETHBIM TOK LIENU OCBETUTEIIBHOW HATPY3KH, A,

K n — KO3 OUIMEHT HaIEKHOCTH.

I[JIH QJICKTPUICCKUX CeTel JaMIl HaKaJlMBaHWUS U JJIOMUMHCCICHTHBIX JIaMII

K W 1 , JUIS1 DJIEKTprUUecKkux cerer gami JJPJI K W 194 .

J1st aneKTpudecKux 1eneu TpanchopmaTopoB

l,,2K,-1,,. (3.3)

rae I n.m — HOMUHAJILHBIN TOK TpaHcopmaropa, A,

KH — K03 PUIIMEeHT HaIEKHOCTH, KH =2
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I[JISI QJICKTPUICCKUX HeHeﬁ C—)JICKTpOI[BI/IFaTCHCﬁ

]H.I’l Z KH ) ]nuK 9 (34)

rae I/ nux — IAKOBBINA TOK 3JIEKTPOJBUTATENS, A,

K n — KodpbunmueHT HaaEKHOCTH, K o 0,4
3.5. [InaBkue npeaoXpaHUTENN POBEPSIOT MO CIEAYIOIINM YCIOBHSIM:
Ilo s¢ppexmusnocmu 3augumer om nepezpy3Ku:

AJIA HCB3PBIBOOIIACHBIX HOMCH.[CHI/Iﬁ

]H.I’l < ]d.d ) (35)
JJIA B3pBIBOOHaCHBIX HOMCH_ICHI/II\/JI

]H.I’l < 078 ) ]0.0 ) (36)

re I 0.0 — IUTUTENILHO JOMYCTUMAs Harpy3Kka MpoBOJIOB U Kabenei, A.
Ilo yyscmeumenvrocmu 3auumol K 0OHOMAZHLIM MOKAM KOPOMKO20 3AMbl-

Kauus 8 Konye 3aujuuyaemoti 3ouut [1,2]

Eon =L 1, <5 (3.7)

OmKiun
Tac tom}(‘ﬂ — IMOJIHOC BpEM:A OTKIHOYCHHA CCTH, C,
tc — BpCMs Cpa6aTBIBaHI/ISI npcaoxXpanuTei, C,

ly— BpeMs ramenus ayru 1+10 mc.

DTO yCIIOBHE CHPABEMJIMBO I LENEW paclpeleauTeNbHbIX, TPYIIOBBIX,
ATa)XHBIX U JIp. IIUTOB U IIUTKOB, a TAKXKE ISl DJIEKTPUUYECKUX LENE CTaluoHap-
HBIX JIEKTPONPUEMHUKOB;

I1o npedenvHomy omkaouarouemy moxy npedoxpanumens

Ly <1 (3.8)

.max Nn.OmMKIJ »

Tac ]n‘om]{ﬂ — IPCACIIbHO OTKJIFOYaE€MbIA TOK MMpCaoXpaHUTCIICM, KA (HpI/IHI/IMaeTCH

IO TaCIIOPTHBIM JaHHBIM HpCI[OXpaHI/ITeJISI),
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]k.max — MaKCHUMaJbHbIN O)I(I/IIIaeMBIﬁ TOK KOPOTKOT'O 3aMbIKaAHUA B MCCTC YC-

TAaHOBKH IMPCIOXPAHUTCIIA, KA.
Ilo cenexmusnocmu 3auumasl
HpI/I YCTAHOBKC PA3HOTUITHBIX HpeI[OXpaHI/ITCJ]Cﬁ CCJICKTUBHOCTH OLICHHUBACTCA
IO KapTC CCICKTHBHOCTH, HpI/I‘{éM BO BCEM 30HE COBMECTHOIO HeﬁCTBHH 3alllUT

HOJIDKHO BBIIIOJIHATBHCA YCIIOBHUC

>t

omKa.nocneo. —

4 + At (3.9)

omK1.npeo )

rae tomm‘nocﬂea— BpeMsl OTKJIFOUCHHS TOCIEIYIONIEeH 3aIuThl, ¢ (PacroioEeHHON

OIMKe K HCTOYHUKY HI/ITaHI/ISI)

tomm,npea — BpeMs OTKJIFOYCHHS TMPEABIAYINCH 3aluThl, ¢ (PaCIlOJIOKCHHOM
OJIKE K TTOTPEOUTEITIO)
At =2 0,6¢ — cTyneHb CENEKTUBHOCTH, C.

[Ipu ycTaHOBKE OJHOTHUIIHBIX MPEJIOXpAHUTENEH CENEKTUBHOCTh OyAeT obec-
MIEYEHA, €CJIM IJIaBKUE BCTABKU KaXbIX JIBYX MOCIEI0BATEIBHO BKIFOYEHHBIX IIpe-
JNOXpaHUTENEH OTIMYAIOTCS OJHA OT JAPYroll HE MEHEEe YeM Ha JIBE CTYIEHH IO

mKaJC¢ HOMHHAJIBHBIX TOKOB IIJIaBKHX BCTAaBOK.
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4. 3amMTa aBTOMATHYE€CKUMHU BBIKJII0YATEJISIMH

4.1. ABTOMaTHYECKHE BBIKIIOUATEIIN MPETHA3HAYEHBI JJI MPOBEICHHUS TOKA B
HOPMaJIbHBIX YCJIOBHUSIX M OTKJIFOYEHHUS TOKAa MPU KOPOTKUX 3aMbIKaAHUAX, Tepe-
rpy3Kax U HEJOMYCTUMBIX CHUKEHUSIX HANPSKEHUS, a TAKXKE JIJI1 HEYaCThIX Omepa-
THUBHBIX BKIIOUEHHUHN M OTKJITIOUYEHUM JIEKTPUUECKUX TIETICH.

4.2. B xayecTBe AJIEMEHTOB 3alIUTHl B ABTOMATHYECKUX BBIKIIOUATEIAX MPH-
MEHSIIOTCSI BCTpOoeHHbIe pesie. [1o KOHCTpYKIMKM OHH SBISIOTCS MEPBUYHBIMHU PEJIe
MPSIMOTO JIEUCTBUS, BO3JEHCTBYIONIME HEMOCPEACTBEHHO HAa MEXaHU3M paclieruie-
HUS aBTOMATUYECKOTO BBIKIIIOYATEIIS.

4.3. ABTOMaTHUYECKHE BBIKIIOYATEIN MOXHO KJIACCU(PUIMPOBATH MO CJIECAYIO-
IITUM TIPU3HAKAM:

no 8Udy KOMMYMUpyouwe20 moxka — MOCTOSTHHBIN WU TIEPEMEHHBIN;

no xoauvecmasy noarocos — 1,2,3 wim 4 nosmroca;

MOKOO2PpaHu4U8aujue U HemoKoocpaHuiusaoujue;

no 8udy pacyenumers.:

C DJIEKTPOTEPMUYECKUM (TETUIOBBIM) WIIH AJIEKTPOHHBIM MHEPIIMOHHBIM paclie-
MUTEJIEM MaKCUMaJIbHOTO TOKA C 3aBUCHMOM OT TOKa BBIJIEP)KKON BPEMEHH;

C DJIEKTPOMArHUTHBIM WJIM 3JIEKTPOHHBIM pacIeNUTeIeM MaKCUMaIbHOTO TOKa
C MTHOBEHHBIM WJIH 3aMEJICHHBIM JEUCTBUEM C MPAKTUYECKH HE3aBHUCUMOU OT TO-
Ka CKOPOCTBIO cpabaThIBaHMUs;

C pacuenureieM MUHUMAIbHOT'O HapPsSHKEHNUS,;

C HE3aBHCUMBIM paclenuTesieM (sl TUCTaHITMOHHOTO OTKIIFOYCHHUS BBIKIIIOYA-
TeNs);

HeceneKmueHble Ul celleKmusHvle — 0€3 BBIICPKKU BPEMEHHU WIH C BBIICPK-
KO BPEMEHU B 30HE TOKOB KOPOTKOT'O 3aMbIKAHUS;

no 6udy npueooa — C PyYHbIM IIPUBOIOM UJIH DJICKTPOIIPUBOJIOM.

KoHcTpykinel BBIKITIOUATENISI MOXKET MPEeAyCMAaTPpUBAThCS HAWYWE WM TEl-

JJOBOI'O (HOJIYHpOBOIIHI/IKOBOFO), HJIA JJICKTPOMArHuTHOI'O paCHCIINTCIIA, a1ubo Ha-
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JIMYKE TEIUIOBOTO U 3JEKTPOMArHUTHOTO PACLIENUTENS OJJHOBPEMEHHO — TaK Ha3bl-
BaeMbIii KOMOMHUPOBAHHBIN PACIICTIUTEb.

C noMOmIpI0 HECENEKTUBHBIX ABTOMATHYECKUX BBIKIIOUATEIEH BBINOJHUTH
3alIUTYy, CEJICKTUBHYIO C HUKECTOAIIMMUA aBTOMAaTUYECKUMU BBIKIIOYATEIISAMU, 3a-
TPYAHUTEIBHO, U OHHU, KaK MPaBWJIO, MPUMEHSIOTCS JIsl 3aIllIUThl KOHEYHOTO 3Jie-
MEHTa 3JISKTPUUECKOH 11eMr, Hanbosee yIaJl€HHOr0 OT UCTOYHHKA TUTAHUS.

4.4. Jlns pacu€ra 3alIUThI, BBIIIOJHEHHOW C MOMOIIBI0 aBTOMATUYECKUX BbI-
KJIFOYaTeNIe, UMEIOIIMX KOMOMHUPOBAHHBIE PACLIETUTENH, HEOOXOUMO 3HATH CJie-
IYIOIIME HOPMUPOBAHHBIE TEXHUYECKHE XapaKTEPUCTUKY;

Homunanvnoe nanpsiowcenue U, ,B. — HanpsiKEHNE IEPEMEHHOTO WJIA TTOCTOSH-
HOT'O TOKa, MPOTEKAIOUIEr0 4Yepe3 aBTOMATUUYECKHUM BBIKIIOYATEIb, IMPU KOTOPOM
HOPMHUPYIOTCS €T0 TEXHUYECKUE XapaKTEPUCTUKU;

Homunanvnviii mox ewikmouamens 1I,, A. — HOpMHpyEMOE 3HAYEHUE TOKa,
MPOTEKAIOIIETO B JUIUTEIBHOM PEXHUME YEPE3 aBTOMATUUYECKUN BBIKIIOYATENb MPU
HOPMAJIBHBIX YCJIOBHUSIX 3KCIUTyaTanuu. Onpenensercs ero KOHTaKTaMu U APYyTUMU
MPOBOJAIINMU YaCTIMU;

Homunanouwiti mox mennosozo pacyenumens 1, A — xanuOpoBaHHOE 3Haye-
HUE pabouyero Toka, MPU JJIUTEILHOM MPOTEKAHUM KOTOPOTO HE MPOUCXOIUT OT-
KIIFOUCHUSI aBTOMATUUYECKOTO BbIKIIouaress. KanmuOpoBaHHbIE 3HA4YCHUS HOMH-
HaJbHOrO paboyero ToKa TEIMJIOBOTO pacUENUTENs BHIOMPAIOTCS U3 CTaHAAPTHOTO
pszia, HO HE MOTYT MPEBBIIIATh HOMUHAJIBHOT'O TOKA BBIKJIIOUATENS;

Tox cpabamviganus npu nepeepyske 1., A — TOK, IPUBOASAIINI K cpabaThIBa-
HUIO aBTOMATHUYECKOTO BBIKJIIOYATEINSI 3a BPEMSI, JOCTATOYHOIO JJIsi JOCTUKCHHUS
YCTAHOBUBILIETOCS TEIJIOBOTO COCTOSIHMS. B KaTaloXKHBIX TaHHBIX 3a4a€TCSI OTHO-

menunem 1, /1, , = (L15+1,35)

Ycmaska no moky cpabamuieanus 6 30ne MOKO8 KOPOMKO20 3aMbIKAHUSL (MOK
cpabamvieanus omceuxu) 1. ,, A. — Takoe 3HaUECHUE TOKA, IPU KOTOPOM NPOUCXOIUT

MNPaKTUYCCKU MI'HOBCHHOC Cpa6aTBIBaHI/IC ABTOMATHYCCKOI'O BBIKJIOYATCIIA C pa3-
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pBIBOM 3i1eKTpuueckoil nenu. Hopmupyercs nubo B eIMHULIAX TOKa, JIMOO Kak Be-

JIMYHHA, KpaTHAsA TOKY TCIIJIOBOI'O pACLCIINTCIIA 1 wm

I[JISI aBTOMATHYECKUX BBIKJIIOYATEJICH BBINOJHEHHBIX B CTaHdapTax DIN, ycC-
TaBKa IIO0 TOKY Cpa6aTBIBaHI/ISI B 30HC KOPOTKOI'O 3aMbIKaHUA CTAHAAPTHU30BaHA U
ONIPCACIIACTCA KaK XapaKTCPUCTUKA MTHOBCHHOI'O PACHCINNICHUA U UMCCT 0003Haye-
HHC:

XapaKTCPUCTHKA «B» - Tok QJICKTPOMATHUTHOI'O pACHCIIUTCIIA JIC)KUT B IIPCIAC-

max 3...51 ;

nm.

xapakrepuctuka «C» - To ke 5...107

n.m?

xapaktepuctuka «D» u «K» - to xe 10...147

n.m?

xapaktepuctuka «L» - o ke 3...41  ;

H.m

xapakrepuctuka «U» - To ke 6...91  ;

H.m

XapakTepucTuka «Z» - To xe 2,5...3,51, ;

B nutepatype BCTpedaroTcss TEPMHUHBI: KPAaTHOCTh TOKa 3JEKTPOMArHUTHOTO
pacuenuTeisi, KpaTHOCTh OTCEUKH, YCTaBKa TOKA AJIEKTPOMArHUTHOT'O PACIICTTUTES.

Bpemsa cpabamvieanus 6 30ne moKo8 KOPOMKO20 3AMbIKAHUA t. , C. OIpele-
JIIeT BpeMsl BBIICPXKKH /10 pa3pbiBa JICKTPUUYECKOM LETH MPU JOCTUKEHUU MPOTE-
KaroIIero yepe3 BBIKJII0YATEIh TOKA BETUYHUHBI, PABHOW WJIM MIPEBBIIIAIONICH YCTaB-
Ky TOKa JJICKTPOMarHUTHOTO pacuenutens. Hopmupyercs sl CeneKTHUBHBIX BbI-
KJIIOYaTeJIe ¢ peryanpyeMoi Bblep kKol Bpemenu u paBHo 0,1+0,7 c. Y Hecenek-
TUBHBIX HETOKOOT'PAHWYHMBAIOIIUX BBIKIIOYATENICH BpeMsi cpabaThIBaHUSI OTCEUKH,
Kak MpaBuiio, He mpeBsbiinaeT 0,1c. ¥ MPUBOIUTCS B KaTajorax.

IIpeoenvrnas kommymayuonnas cnocoonocms I[IKC, kA — MakCUMaJIbHOE 3HA-
YeHUE TOKa KOPOTKOT'O 3aMbIKaHUs, KOTOPOE BBIKIIOYATENIh CIIOCOOEH BKIIOUUTH U
OTKJIIOYUTh HECKOJBKO pa3, OCTAaBasCh B HCIPABHOM COCTOSIHUU. OIHOPa30BBIN
I[IKC (OIIKC) Ha3biBaeTcss HaubOOJbIIIEe 3HAUYCHHE TOKA, KOTOPOE BBIKIIOYATEIb
MOXXET OTKJIIOUMTH OJIUH pa3. llocne 3toro nanmpHeimias pabora BBIKIIOUATENS HE

rapaHTUPYETCS.
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4.5.YcnoBus BEIOOpa U MIPOBEPKU aBTOMATUUYECKUX BBIKITIOUATEIICH.

4.5.1. ABTOoMaruuyeckue BBIKIIOYATENM BBIOUPAIOTCA IO THapamMeTpaMm HOp-
MaJIBHOT'O PEXXUMA U MPOBEPSIIOTCS U3 YCIOBUS MUKOBBIX PEXUMOB U PEKUMOB KO-
POTKHUX 3aMbIKaHHIA.

4.5.1.1. Coomeemcmeue HOMUHATLHO20 HANPAICEHUSA ABMOMAMUYECKO20 Bbl-

Kmiodameiisl HOMURATTbHOMY HANPANCEHUIO cemu

Uona 2U 4.1)

HOM.Q HOM.C »

Tac UHOM.a b B — HOMHWHAJIBHOC HAIIPAKCHUC dABTOMATUYCCKOT'O BBIKITIHOYATCIIA (YKa-

3bIBACTCA B IIACIIOPTHBIX I[aHHBIX);

UHOM.C b B — HOMHUHAJIBHOC HAIIPSIKCHUC CCTHU,

4.5.1.2. Coomeemcmeue HOMUHAIBHO2O MOKA ABMOMAMUYECKO20 BbIKII0YA-

meJis pacuémnomy mokxy 3auuaemMor yenu

1,21 (4.2)

p.max ,

Tac ]H.a — HOMHMHAJIbHBIM TOK aBTOMATHUYECKOT'O BBIKIIHOYATEIIS (HpI/IHI/IMaeTCSI 110

KaTaJ0KHBIM JJAHHBIM), A;

! p.max — MaKCUMaJIbHBIA pabOoYMil TOK LIETIH 3aIUIIaeMOl aBTOMATOM, A.

4.5.1.3. Tennogoti pacyenumenb a8mMoMamuiecko20 8blKI0Yames bloOupaom
U3 YCI08US OMCMPOUKU OM paboyux U NUKOBLIX MOKO8 INEeKMPONPUEMHUKOS.

JI71s DIEKTPUYECKUX CETE OCBETUTEIBHON HArPy3KU

l,,2K, -1 4.3)

p.max ,
rac ]H.m — HOMI/IHaJIBHBIﬁ TOK TCIIJIOBOI'O paCLICHI/ITCJUI, A,

p.max — MaKCHUMaJIbHBIN pa6oq1/1ﬁ TOK LCIIN, BaHlHHIaCMOﬁ ABTOMAaTHYCCKUM

BBIKJIIOUATEIIEM, A;

K n — KO3 OUIMEHT HaIEKHOCTH, IPUHUMAEMBIN PABHBIM
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KH :1 — I 3JICKTPHUUCCKUX ]_ICHCI‘/’I JJaMII HaKaJIMBaHUA W JIOMHMHUCTLHCHT-

HBIX JIaMII IIPU 3alIUTC dBTOMATHYCCKUM BBIKIIHOYATCIICM C TCILIO-
BbIM PACHCIIUTCIICM. A Taxxke ueneﬁ JJI1 JIFOMUHUCHOCHTHBIX JIaMII
IIpu aBTOMAaTHU4YCCKOM BBIKJIHOYATCIIC C KOM6I/IHI/Ip0BaHHBIM pacie-

MTUTEIIEM;

R; :L4 - IS 3JIEKTPUUYECKUX Ienelt jamn Beicokoro nasneHus (JPJI) mpu

3aIIUTE aBTOMATUYECKUM BBIKIIIOYATENIEM C TEIUIOBBIM PaCLEIH-
TEJIEM, a TaKKe NPH 3alUTE LENEH JIaMI HAaKAJIUBAaHUSA U JIAMII
BBICOKOT'O JaBJIEHUS IIPU 3alIUTE ABTOMAaTHUYECKUMH BBIKIIIOYATE-
JSIMU ¢ KOMOMHUPOBAHHBIM PACIICITUTENIEM.

Jlist 3JIeKTpUYecKuX Lene TpaHcpopMaTopoB CBAPOUYHBIX arperatroB, Mpeoo-

pa3oBaTeen AMEKTPUUECKON SHEPTHUH, TIEYEN U T.II.

2K, 1 4.4)

rae 1 n.m — HOMUHAJIbHBIM TOK TpaHchopmaropa, A;

K n — Kod(phumeHT HaaEKHOCTH, KH‘ :1,1,
JI71 3NEKTPUYECKUX LIETIEN DIEKTPOABUTATEIIEN U CMEIIIAHHON HATPY3KH

]H.m 2 KH. | ]nuK7 (4.5)

Tac ]nuK — IIMKOBBIN TOK OIHOTO J3JICKTPOABUTATCIIA, T'PYIIIIbI BHCKTpOIIBI/IFaTCJICﬁ

WJIM CMEILLIAaHHOW HarpyskH, A;
K n — koaddunment Hanéxuoct, Ky=0,4 1y nBUraTeabHOM Harpy3Ku;

K, = (L1+13) nns cmemmannoii Harpysku;
4.5.1.4. DnexmpomacHumuwslil pacyenumend a8MoOMaAmMuiecKo20 8blKII04amens

8b10UPAIOM U3 YCA08UL OMCMPOUKU OM NUKOBBIX MOKO8 2JIeKMPONPUEMHUKOS.

]c.o. 2 KH.O | ]nuk7 (46)

18

Ba)KHbIe NYHKTbI AOKYMEHTa MO)KXHO HaiAiTu no CCbIAKE | Ha DHepreTuk.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=166

Tac ]c_o — TOK Cpa6aTBIBaHI/I$I QJICKTPOMATHUTHOTO PACUCIINTCIIA, A,

K n.o — KOdPOUIMEHT HATEKHOCTH OTCTPOUKH,
KH‘Ozl,OSKg-Ka-Kp, 4.7)
rae 1,05 — ko3 uImeHT, yauThIBatOUi, 4TO B HOPMAJIBHOM PEKUME HAINPSHKCHHE

MOKeT OBITh Ha 5% BBIIIE HOMHHAJILHOTO HaIIPSKCHUA BHCKTpOHpI/IéM-

HMKQ;

K | — koaunmenr 3amnaca, npuHuMaetcs paBHbiM 1,1 [17;

K , — xoadduienT, yIuTHIBAONMNA HaIWMYME ANEPHOIHYECKON COCTABIISIO-
1Ied B MUKOBOM TOKE 3JIEKTPONPUEMHHUKA;

K, = 1,4 — npu 3amure aBurartebHo Harpysku [7];
K , — xoo¢duimenT, yauThBarOLii BO3MOKHBIA pa3dpoc Toka cpabaTsiBa-

HUSI OTCEYKM OTHOCUTEIIBHO YCTaBKH. [IpMHMMaeTcs 10 KaTtaloKHbIM
naHHbBIM. /{715 aBTOMaTHMYECKUX BBIKJIIOYATENeld OOIIEero MpuMEeHEHUs
cepuit AII-50, A-3700, BA, AE 20 K, = 1,3 [7].
CrnemoBatenbHO, JUIsl 3aIIUTHI AIEKTPUYECKUX LIETIEN C JBUraTE€IbHONW HArpy3-
KOU
K,, =105-11-1,4-1,3 = 2,1
JUist  3auIuThl  AJEKTPUYECKUX ILened ¢ TpaHchopMaTOpHON HaArpyskoit

K, =15.
JIJ1s1 3aIUThI DIIEKTPUYECKUX LIENel ¢ naMmnaMu HakamuBanus K, , = 1,5.

4.5.2. Ilposepsrom s¢hghexmusnocms 3auumol 21eKmMpudecKux cemei om ne-

pezpy3Ku.

3amuTa ot neperpy3ok o0yaet 3¢pdeKTUBHA, €CIIU BBITOJHSIIOTCS YCIOBUS:

J171s1 HeB3PBIBOOIIACHBIX TTOMENIEHUN (30H)

l.,<L125-1,, 4.8)
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rae 1 c.n — TOK cpabaTbIBaHUs OT MEPETPY3KH, A;

Id.d, - JJIUTCIIBHO JOIIYCTHUMAA JJICKTPUYUYCCKAA HAI'Py3Ka IIPOBOAHUKOB J3JICK-

Tpruueckon cetu, A.[1].

J171s1 B3pBIBOOTIACHBIX MOMENICHUH (30H)

]c.n < ]().0 . (49)

Toxk Cpa6aTBIBaHI/IH OT IICPCTPY3KU OIPCACILACTCA IO KATAJTOKHBIM JaHHBIM
aBTOMAaTHUYECKHUX BBIKIIIOYATEJICH.

MoXHO HE TpPOBEPATH 3aLIUTY OT MEPETrpy3KH Kabdels MUTAIOLIEro 3JIEKTPO-
ABHUTI'aTClIb, CCJIN HOCHCI[HI/Iﬁ BaH_[I/IH_[éH TCIUUIOBBIM pPCJIC, HWMCIHOIIUM COOTBCTCT-
BYIOIIYIO YCTaBKY.

4.5.3. IIposepsrom cobrooenue ycio8us ceieKmusHoCm.

HpI/I BBI60pe B Ka4CCTBC allllapaTOB 3alIUThI HCCCIICKTHUBHBIX BBIKJIIOUATEIEH
cleyeT 00eCeYnTh UX CEJIEKTUBHOE JIEUCTBHE XOTs Obl MpU 0JHO(A3HBIX KOPOT-

KHNX 3aMBbIKaHUAX.

(M
Ic.o.nowzeé 2 KH.O "L knpeo (4.10)

rmae I c.0.nocreo - TOK CpabaThIBaHUSI OTCEUKH OJIHOW M3 JBYX IOCJIEIOBATEIHHO CO-

€IUHEHHBIX 3aIUT, PACIOJIOKEHHOW OJM)Ke K MCTOUYHHMKY IHTa-
HUS, A;

(D
K.npeo — HauOoJIbIIIeE 3HAUYEHHUE TOKa OIIHO(I)&?)HOFO K3 B KOHIIC 30HbI ACUCT-

BUA OIIHOﬁ U3 3al0UT, paCHOHO)KCHHOﬁ OIMKe K HCTOYHUKY IIN-

TaHus, A;

K,, =K, K, —xosdduurest Hai&KHOCTH OTCTPONKH;
K, = 1,1 — kosdduumnent 3anaca [1]

K , — xoaddunuent pa3dpoca (IPUHUMAETCS 110 KATAIO0KHBIM TaHHBIM).
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HpI/I BBI60pe B Ka4YCCTBC aIlllIapaToOB 3alIUTBhI CCICKTHUBHbLIX BBIKJIIOYATE/ICH C
pCFYHI/IpyeMOﬁ BBII[ep}KKOﬁ BpEMCHU Cpa6aTBIBaHI/I$I OTCCUKH, CCICKTUBHOCTDH

obecrieunBaeTCs IIPpX BBIITOJIHCHUHN YCJIIOBHUA

t + At 4.11)

c.0.nocneo 2 tc.o.nped

rae tc,o_nocﬂea— BpeMsl cpabaThIBaHMs OTCEYKM aBTOMATHYECKOT'O BBIKIFOYATENS

PAaCIIOJIOKCHHOT O OIMKe K HNCTOYHHUKY ITUTAHUA

tc.o.npe()— BpCMA Cpa6aTBIBaHI/ISI OTCCYKHM AaBTOMATHYCCKOI'O BBbIKJIHOYATCIIA
PACIIOJIOKCHHOTO JAJIBIIC OT UCTOYHUKA ITUTAHUA,

At - CTYIIEHb CEJICKTUBHOCTH, 3aBUCSILAs OT TUIIA CEJIEKTUBHOI'O BBIKIIFOYa-
TeJI1 U IPUHAMaeMas 110 KaTajory, C.

B sTOM ciyuae u30MpaTeNbHOCTh JEHCTBUS 3alUT 00€CIeYnBaeTCs BO3pacTa-
HUEM BpPEMEHM CpalaThIBaHUS IO LEMU OT KOHEYHOrO MOTpeOuTesdss 10 BBOJA B
JJIEKTPOYCTAHOBKY.

[Ipruém OMMKHUM K MOTPEOUTENI0O aBTOMATUYECKUM BBIKIIIOYATENb JIOJDKEH
MMETh MUHUMAaJIbHOE BpeMs CpalaThIBaHUs, T.€. ObITh HECENEeKTUBHBIM. [Ipu BBI-
IIOJITHEHUH ITUX YCIOBHUM yIAETCA NOCTPOUTD CEJIEKTUBHYIO 3aLUTY 3JIEKTPUUYECKON
CETU BO BCEM IMANIa30HE CBEPXTOKOB.

4.5.4. ABTOMaTH4eCKUe BBIKIKOYATEIN TPOBEPSIOT:

4.5.4.1. Ilo ycrnosuro cmouxocmu npu K3

I[IKC > I? (4.12)

k.max

Trac HK C — IOpCACIbHAA KOMMYTAIITMOHHAS CIIOCOOHOCTH aBTOMATa (HpI/IHI/IMaeTCH

0 KaTajory).

(3)
I k.max — MakCUMalibHOe 3HaueHue TpéxdasHoro Toka npu K3 B Mecte ycra-
HOBKHU aBTOMATa.
Jlomyckaercst MOBEpSATh aBTOMATUYECKHM BBIKJIIOYATENb MO 3HAYEHUIO TOKA

OJIHOPa30BOM MpeaeabHo komMyTaronHon cnocodnoctu (OIIKC), a Takxke ycra-
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HaBJIMBaTh HECTOMKME npu K3 BeIKIIOUATEIN WIH I'pYIIIbI BBIKJ]IO"I&TCJICI‘/’I, CCJIN
OHHM 3allUIICHBI PACIIOJIOKCHHBIMUA OmKe K HCTOYHUKY IMHUTAHHA CTOMKHUMHM nmpu
K.3. BBIKJIFOUYATCIICM, O6CCHC"II/IBaIOH_ICM MTHOBEHHOE OTKJIroueHue BceX K3 ¢ To-

KoM, paBHbIM Win 6oabmuM Toka OIIKC, ykazaHHBIX HECTOMKHUX BBIKJIIOYATENEH

[1].
4.5.4.2. Ha s1ekmpoounamuueckyro cmouKocms a8momMamuyecKko2o GulKio-

yameilis
. > 7
l()uH = ly’ (4.13)
Trac lOuH_ TOK 3JICKTpOI[I/IHaMPI‘{eCKOﬁ CTOMKOCTH QJICKTPUYICCKOI'O allllapaTra IIpHu
KOPOTKOM 3aMbIKaHHUH, KA;

iy — YIIapHBIﬁ TOK KOpOTKOFO 3aMBbIKaHUS.
_ (3)
—\/E'Ky.]k.max, (4.14)

rae K y — yaapHbiid koapdunuent ais cereit 0,38 kB, 10 kB npuHuMaeTcst paBHbIM
1 [9].
[IpoBepKy He BBIOJIHSIOT, €CJIM 3HAUYCHHUE AJIEKTPOJIMHAMUYECKOW CTOMKOCTH
B KaTaJIOr€ OTCYTCTBYET.

4.5.4.3. Ha mepmuueckyto cmoukocms a8momamuieckoco 8blKAouameJis
2 _ (3) 2
]T t>Bk - tc. (]k max) (4.15)
rje I T U t— TOK M BpeMsI TEPMUUYECKOM CTOMKOCTH arapara 3aluThl;

Bk — unrerpan Jixoyis, A*c;

3 3
o(lzﬁr)na)) ~0]- (1( ) X) - TEIUIOBOM MMIyJbC ToKa Tpéxdaznoro K3 B mecte

YCTAaHOBKHM amnmapara 3aiuThl [9].

HpOBepKy HC BBIIIOJIHAIOT, €CJIM 3HAYCHHUC ]T H ¢ B KaTaJIOI'€ OTCYTCTBYCT.
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ABTOMAaTHYECKHI BBIKIIIOYATENb SIBISETCS TEPMHUUYECKM CTOMKHM TIPU BCEX
BpEMEHAX OTKIIIOUEHUS, ONPEICIIEMBIX €TI0 3alIUTHON XapaKTepUCTUKOM.
4.5.4.4. Ha uyecmeumenvnocms omceuku K ooOHogasznomy moky K3 6 xonye

JUHUU
1 _ i
K =2 K, (4.16)

(D
Tac ]k_min — MHUHHUMAJIbBHOC 3HAYCHHUC TOKAa OIIHO(I)&SHOFO K3 B KOHIIC 3alluIacMOun

30HEBI, A;
K , — xo>(durment pazdpoca IPHHUMAETCS MO KATANIOTY U €10 MAKCHMAJIbHOE
3HaueHue paBHo 1,3. [Ipu oTcyTCcTBHM JaHHBIX O pa3dpoce MmpousBese-
me 1,1- K » DEKOMEHIyeTCs IPUHUMATh paBHBIM He MeHee 1,4-1,5 [7].

AHanornyHeIM o6pa30M MMPOBCPAOT YYBCTBHTCIBHOCTL OTCCUKH K IIBYX(l)aB-

HoMy TOKYy K3 B KOoHIIE TMHUU

y

KO- I® ¢ min S11.K
2 (4.17)

c.0

1(3)

k.min

=0,867 -1°). - MUHMMAJIbHOE 3HAYEHUE TOKOB JABYX(a3HOr0 U

k.min k. min

2

Tpéxdaznoro K3 B pacuérHoit Touke.
LI-K, =14+15 - pexomennyemoe 3Hauenme kod)dHIMEHTa UyBCTBHTENHHO-

CTH.

CMBICIT POBEPKH 3aKIIFOUAETCS B CPABHEHHH PACYETHBIX M HOPMUPYEMBIX KO-
3¢ UIMEHTOB YYBCTBUTENBHOCTH. Ecim mpoBepeHHas TakuMm 00pa3oM UYyBCTBH-
TEJTLHOCTh OTCEUKH K oaHOo(azHoMy Toky K3 He Oyner obecneueHna, To B 3TOM CITy-
yae MOYKHO MCTIOJIB30BaTh 3aIIUTy OT MEPErpy3KH JJIs 3alIUThl OT ogHOo(a3HbIX K3
C TIPOBEPKOW BpeMEHH €€ cpabaThIBaHUS 10 BPEMEHHOW XapaKTEPUCTHKE BBIKIIO-
yarensa. Ecnu Bpemsi cpabaThiBaHUS 3alUTHI OT MEpErpy3ok Oyaet Ooxbiie Sc [2],

TO CJIeAyeT B KaueCTBE OCHOBHOM 3alllUTHI, rapaHTUpyomeld 3(hPeKTUBHOCTh 3a-
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IIUTHOTO OTKIIOYeHUs, npuMeHuTh Y30, pearupyromiee Ha auddepeHnnanbHbIHN
TOK. MeToauka ero BeiOopa npeacrasieHa B [10].

4.6. IlpoBepka kabenst Ha TEPMUUECKYIO CTOMKOCTh OCHOBaHa Ha pacuére Tel-
JIOBOTO MMITYJIbCA — KOJIMYECTBA TEIUIa, KOTOPOE BBHIJEISAETCS B aKTUBHOM COIPO-
TUBJICHUU KaOeJs MpY MPOTEKaHUU Yepe3 HEr0 TOKa KOPOTKOIo 3aMbIKaHUs (OT Ha-
yana K3. 10 monmHoro ramenus ayru). MUHUMAIbLHO JAOMYCTUMOE CEUeHHUE Kabess
0 TEPMHUYECKON CTOMKOCTH Spni ONIPEEAETCS 0 BBIPAXKEHUIO

1000 ’ [I£3r)nax ’ V Z‘Ol‘l’lk’]l. + Ta

min K ’

(4.18)

(3) .
rae I k.max — MAaKCUMaJbHBIN pacu€THbIl TOK K3 B Hauasne nuHuy, KA;

tom;q — coOCTBEHHOE BpCMs OTKIIFOUCHUSA 3alIIMUTHOI'O alliapara (HpI/IHI/IMaeTCSI

M0 KaTajory);

]-;1 — IOCTOsAHHAsA BPCMCHH 3aTYXAaHHA anepnozlnquKoﬁ COCTaBHHIOHlefI TOKa

KOPOTKOT'O 3aMbIKaHHUs, C. onpenensercs no gopmyse [8, 11]

T =S (4.19)

Tac Xak u Rak — COOTBCTCTBCHHO MHAYKTHBHOC M aKTUBHOC COIIPOTHUBJICHHUC PC-

SYJIBTHPYIOIICTO 3JKBUBAJICHTHOTO COIIPOTHUBIICHHA pacquHoﬁ
CXCMbI OTHOCUTCIIBHO TOYKHU KOPOTKOI'O 3aMbIKaHH, OM,

-1
o, — CHHXpPOHHAaA YIijioBasd 4aCTOTa HAIPKCHUA CCTHU, C |

K — mocTosiHHas BpeMeHH, 3aBHUCSINAast OT U30JISIUK U MaTepuaja Kui1 Kades,
A-c"?um®, mpuHEMaeTcs 1o [3.11].

I[JUI CCJICKTUBHBIX aBTOMATOB
tomm. = tc.o + td ? (4.20)
Tac tc_o — BBIIACPIKKA BPpECMCHHU Cpa6aTBIBaHI/IH CCJICKTMBHOI'O aBTOMArTa, C.,

ly — BpeMsi ralieHus 1yTu, ¢. (IpUHUMAETCs 0 KaTaJory).
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4.7. BeiOOp aBTOMAaTHYECKUX BBIKTIOUATENICH MOIYILHOTO UCTIOJIHEHUS MPOU3-
BOJUTCS aHanoruyHo. CrenyeT TOJIbKO MOMHUThH UTO, YCTABKH OTCEYKH U UX pas-
OpocC OMpeneNstoTCA TUITAMU CTAaHJAPTHOM XapaKTEPUCTUKU MTHOBEHHOI'O pacler-
nenus. bonee mogpodbno cmorpu 'OCT P (MOK 364-5-53) «3nekTpoycTaHOBKH
3nanuii. Yacte 5. Bei0op u MoHTax 3iekTpoobopynoBanus. ['n.53. Kommyranmon-

HBIC aIlllapaThl U allllapaTypa YIIpaBJICHUA.
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5. Ilpumep BbIOOpPa aBTOMATHYECKHX BBIKJIIOYATEIEH
JIEKTPOYCTAHOBOK 3IaHUI.
5.1. McXOHBIMH TaHHBIMH JJISI pacyueTa:
CXeMa DJIEKTPUUECKOU LETIH;
pe3yNbTaThl BHIOOpA CeueHUs] MPOBOJOB M Kalesel, CBEeleHHbIE B TaOJIHUILY;

SHAYCHUS pACUYCTHBIX TOKOB U TOKOB K3 OIIPCACICHHBIC PAHCC.

Ea) Oy

&\ QR & QF3

A4 A4
4 N
QF4
w5\ osi X Pt
N | I | |
{ A QF5 QF6 N QF7 X\ QF$ }
4 Y \
Lt 5 L6 L 7
"% ] O ©
L
M1 M2

Puc. 1. Cxema 31eKTpo0o0OpyI0BaHMS YaCTH 3IEKTPOYCTAHOBKU
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Tabnuua 1. Pe3ynbraTsl pacuera pabounx, TUKOBBIX TOKOB M BhIOOpa MPOBO-

JIOB U KaOeJIe.

Mapka Ceuenue
Ne yuactka | g p.max.» A 1 nuK_,A nposoza S annt 1 0. O,A
1-2 51 130 ABBI' 35 90
1-3 32 92 ABBI' 16 60
2-4 22 116 PIII 6 44
2-5 38,3 42 ABBI' 16 60
3-6 6,7 47 ABBI' 4,0 27
3-7 12,0 60 ABBI' 4,0 27

Tabnuua 2. Pezynbrathl pacuera TokoB K3

Touxka K3 DeMEeHT CeTH 1](63),194 1 ](Cl),KA
1 I'PIII 4,5 1,7
2 P2 4,0 1,2
3 IP1 3,6 0,7
4 TIII1 2,6 0,45
5 Bononarpesarenb 3,0 0,75
6 AIIM1 1,0 0,42
7 AIIM?2 1,1 0,5

Bri6op anmapatoB 3aliUThl BBHINONHAEM “‘CHU3Y”’, HAUMHAs OT alllapaToB HaW-
0osee yJaieHHbIX OT UCTOYHHUKA TUTaHUSI.

DNEKTPONPUEMHUKHA TPUCOEINHEHBI K IJTaBHOMY pPaClpeleIUTEIbHOMY LIUTY
I'PII] ¢ momompsto pactipenenurenbibix mutoB IP1 u IIIP2, B ux coctaB BXOAsT
aBTOMAaTUYECKUE BBIKIIOYATENH O0IIETr0 NPUMEHEHUS.

5.2. B xauectBe I'PIL] npunsrt mkad cepuu LLIPD-3. Ha ero BBoje ycTaHOBIIEH aB-

TOMATUYECKUM BbIKItOYaTenb Tuna BA-57-35, ocHamennsiii Y30 npucTtaBkoi TUIA
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V30-5 wiu NS250 ¢ HOMUHAIBHBIM OTKIIIOYAIOMUM U pepeHnaaTbHbIM TOKOM

I, =300mA u umerommii Bpemennyio xapakrepuctuky trma “S” [6].

ABTOMAaTHYECKHN BBIKIIFOYATENb HA BBOJE UIPAET POJIb KOMMYTAIIMOHHOTO aIl-
napata, a Y30 mpucrtaBka, BO3JEHCTBYIOIAs HA €r0 HE3aBUCHUMBIN PaCLEIUTEb,
IpeaHa3HaueHa JJisl MPEAOTBPAILLIECHUS M0XKapa MPU BO3HUKHOBEHUH TOKOB YTEUYKH
Ha 3eMJII0 MJIM KOPITYC 3IEKTPOOOOPYI0BAHHUS.

Jlnist 3amuThl otxoaamux auHui K mkadam [IP1 u P2 mkad HIP3-3 ykom-
IJICKTOBAH aBTOMAaTUYECKUMU BBIKJItoUaTeassMu tuma BA-57-31[6].

B xauectBe IIIP1 npunsr mkad cepuun [TIP11MI1. B kauecTBe KOMMYyTanmoH-
HOTO almapara Ha €ro BBOAE INPUHAT aBTOMAaTUYECKUI BBIKIOYaTeNb TUra BAS7-
35. JIns 3a1uThl OTXOASUIMX JUHUN OT MEPETPY30K U TOKOB K3, a Takke HEYacThIX
BKJITOUeHU U oTkiatoueHuid mkad [IP11M1 ykoMmIieKToBaH aBTOMaTHYECKUMU
BhIKJIIOUaTesiMu Tuna BAS11-25[6].

B xauectBe I1IP2 mpunsat cunoBoit mkad cepun CIIA-77-1, npegHazHauyeH-
HBIN 17151 pacnpenesieHus anekrpudyeckoi sneprun. Ha BBoge mxkada CITA-77-1 yc-
TaHOBJIEH PYOMJIBHUK C HOMHHAJIBbHBIM TOKOM 250A. OTxonsiinue TUHUYU 3aliuiia-
IOTCSI aBTOMAaTUYECKUMU BhIKITtouaTeasmu tuna AE2046M [6].

Bce aBromaTuyeckue BBIKIIOYATENH, BXOJSAIIME B KOMIUIEKT IIKa(OB SBISIOT-
Csl HECEJIEKTUBHBIMU aBTOMAaTaMu OOIIEro MPUMEHEHUS.

5.3. K mxkagy [HIP1 noakitodena rpyrna aCHHXPOHHBIX ABUTATENICH.

5.3.1. BeiOop ycTaBkHM paclienuTesneii aBToMatuueckoro BbikirodaTenss QF7
tuna BAS11'-25-34 3amuimaronero JuHuo K apurareinto M1.

OHpCIICJICHI/IC HOMHWHAJIBHOI'O TOKAa TCIIJIOBOTO PACHCIIUTCIIA aBTOMATA.

I, >K, I =04-47=1884.

H.

Ilo cTangapTHOM 1IKajJe yCTaBOK MPUHSTO Il,,=204

OHpeIICJICHI/IC TOKa Cpa6aTBIBaHI/IH OTCCUYKH 3TOI'O aBTOMATa

[, >K, -1 =14-20=2804.
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IIpoBepka yca0BUSA OTCTPOMKH OTCEYKH OT MMKOBBIX TOKOB
> . = . =
I,>K, -1, =21-47=987A.
Tak xak Tox cpabaTblBaHUsI OTCEUKU [, =280A4 OOJblIE MOIYYEHHOIO 3Haye-

Hus 98,7A, To pu ycKe IBUTATENsl OTCeUKa He OyaeT cpadaThiBaTh, T.€. OYIET OT-
CTPOEHA OT IYCKOBOro TOKa asurareins M.

[IpenBapurenbHo NpuHAT K yctaHoBke B mkady NP1 aBromatuueckuii BbI-
kiouatenb BAS1T-25-34: U,=380B, [;,=25A, [.=20A, [;,=280A, IIKC=3,8kA,
Icn=1,214, t.o=0,04c. [5].

Onpenenenne 3¢GHEKTUBHOCTH 3aIIUTHI OT MEPErPy3KU
I, <125-1,,
mel2-1 <125-1,,

1,2-20 =24 <1,25 .27 =33,75

Tak xak 3TO HCPAaBCHCTBO BLITIOJIHACTCA, TO 3alllUTA OT IMCPCTPY3KU 3(1)(1)CKTI/IB-
Ha.

HpOBepKa aBTOMATHYECKOI'0 BBIKJIIOYATEIISI Ha CTOMKOCTH K TokaMm K3.

IIKC > [®

K.max

Benmuunna Toka Tpexga3zHOro KOpOTKOTO 3aMbIKaHUSI B MECTE YCTAHOBKU aB-
TOMAaTUYECKOTO BhIKIIOUarens (Toukal) paBHa 3,6kA, [IKC=3,8kA, T.K. HEpaBeH-
CTBO BbITIOJIHsIETCA 3,8>3,6 , TO aBTOMAaTHYECKUM BBIKIIOUATEb OYIET CTOEK K TO-
kam K3.

[IpoBepky Ha 3IEKTPOJAMHAMHYECKYI0 U TEPMHUYECKYI0 CTOMKOCTHh HE MPOBO-
MM H3-32 OTCYTCTBHUS JTAHHBIX IO AJIEKTPOJIMHAMHYECKOW U TEPMHUUYECKON CTOMKO-
CTH aBTOMATHYECKOI'0 BBIKJTIOUATEIIS B KaTaJiore.

[IpoBepka 4yBCTBUTEIBHOCTH OTCEYKU K oJHO(a3zHOMYy TOKy K3 B KoHIIE 3a-

IIUIIAeMOM JTUHUH (TOUYKa 6)

29

Ba)KHbIe NYHKTbI AOKYMEHTa MO)KXHO HaiAiTu no CCbIAKE | Ha DHepreTuk.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=166

(1
KW = Limin > 1,43.

c.0

KO = % =1,5>1,43.

>
Tak xak HepaBEHCTBO BBIMNOJHAETCA, TO OTCEYKa YyBCTBUTEIbHA K OJHO(A3-
HOoMy TOKy K3 B KOHIIE TUHUMU.
[IpoBepka 4yBCTBUTEIBHOCTU OTCEUKHU K AByX(hazHomy Toky K3 B xoHue iu-
HUU

(2)
K = Limin > 1 43,

c.0

K® = 086710 _ 3,1>1,43.
0,28

Otceuka OyAeT 4yBCTBUTEIbHA K MEXAy(ha3sHbIM KOPOTKHUM 3aMBbIKAaHUSIM HE
TOJIBKO B KOHIIE JIMHUH, HO U B JIFOOOM €€ MecTe, BKJII0Yasi BEIBOJIbI annapara 3alliu-
THI.

OKOHUATeNbHO MPHUHAT K YCTAaHOBKE aBTOMATUUYECKUW BBIKJIIOYATEIh THIIA
BAS1I'-25-34: U,=380B, I,,=25A, 1,,;=20A, [.,=280A, IIKC=3,8kA, I.,=1,2"I;,,
t.0=0,04c. [5].

5.3.2. BwiOop ycTaBkHM paclenuTesneil aBToMaruueckoro BbikirodaTens QF8

tia BAS11'-25-34, 3amuiiaromiero JUHUIO K JBUTaTe 0 M2.

HomuHanpHBIN TOK TEIUIOBOTO PACLETIATEINSA:
I 2K -1 =04-60=244.
IIpunsaro 7, =254.
Karanoxxnoe 3HaueHHE TOKa cpadaThIBAHUS OTCEUKH
I., =14 -1 =14 -25 =350 4.

OrTceuka YAOBJICTBOPACT YCIOBHUIO HeCpa6aTBIBaHI/IH OT ITMKOBBIX TOKOB

350 >2,1-1 =2,1-60=1264.
nuK
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[IpenBapuTenbHO MPUHAT aBTOMATUYECKUM BbIKIOYaTenbs BASII-25-34:
Un=380B, I;;,=25A, [;,=25A, . =350A, IIKC=3,8kA, I.,=1,2"1;, t.,=0,04c. [5].
Onpenenenue 3(HPEKTUBHOCTH 3aIIUTHI OT IEPETPY30K
I, =12-25=30<125-1,, =125-27 = 33,75.
3ammTa ot neperpy3ok 3 peKkTrBHa.

HpOBepKa CTOﬁKOCTH ABTOMATHUYCCKOTI'O BBIKJIFOUATCIIA K TOKAM K3
IIKC>1_%. 3836
- max 3 D) s \Je

YcaoBue BBIONHACTCS, CICAOBATEILHO, ABTOMATHYCCKHM BBIKIIOYATEIb CTO-
ek k TokaM K3 B MecTe ero ycraHoBku (To4ka 3).

[IpoBepka Ha AICKTPOJIMHAMHYCCKYI0 M TEPMUYCCKYIO CTOMKOCTH HE MPOBO-
JTUTCS BBUIY OTCYTCTBHS JaHHBIX.

[TpoBepka 4yBCTBUTEIBHOCTH OTCEUKH K ogHO(a3zHoMy Toky K3 B KoHIe 3a-

IIUAIIAeMOM JTUHUH (TOUYKa 7)

KO = % = 500 =1,43.
1 350

c.o0
VYcnoBue 4yBCTBUTENBLHOCTH K 0iHO(a3HOMY ToKy K3 BbImosHsieTcs.
[IpoBepka 4yBCTBUTEIBHOCTH OTCEUKH K AByX(a3zHomy Toky K3 B xoHIue 3a-

MIUIIAEMOU JTUHUU

1@ _ Limn _ 0.867-11

1 0,35

c.0

—2.8>143

VYcnoBue 4yBCTBUTEIBHOCTH K MexAy(da3HbIM TokaMm K3 BeimoiaHseTCS.

[IpenBaputenbHO BHIOpaHHBIM aBTOMaTUYEeCKU BbIKItouaTenb BAS1I-25-34 :
Un=380B, I;,=25A, 1,,:=25A, 1.,=350A, IIKC=3,8xA, I.,=1,2:1;,, t.,=0,04c npu-
HAT K OKOHYATEJIbHOM yCTaHOBKE [5].

AHaANIOrMYHO BBIOMPAIOTCS ammapaThl 3alIUThl OCTAJIBHBIX TPYIIl JIEKTPOIPH-
€MHHUKOB MOAKITIOYEHHBIX K mKkady IIP1.

5.4. Ha BBoze mkada IIIP1 tTuna [TP11M1 ycTaHOBIIeH aBTOMaTUYECKUHN BbI-

kmouatenb QF4 BAS7-35-34: U,=660B I, ,.=250A, I.,=2500A. DT0T aBTOMaTH4E-
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CKHMI BBIKJIFOYATENIh BBINOJHAECT (YHKIIMM KOMMYTAIIMOHHOTO afapara ¥ JOJDKEH
OBITH OTCTPOEH OT HauOOJbIIKNX TOKOB K3 B KOHIIE TUHUIM MUTAIOIINX JICKTPOIPH-
€MHHUKH, TOAKIIoueHHbIe K mkady [IP1.

[IpoBepka ycnoBus HecpabaTtbiBaHusl OTCeukH BhIKIIouatens QF4 k omHodas-

HOMY TOKY K3 B mecTe YCTAHOBKHU 3JICKTPOIIPUCMHHKOB!

1, >143-1"

k.max

2500=1,43-500 = 715A4.

YcnoBue HecpabaThIBaHMS BBITIOJIHSIETCS.
[IpoBepka ycnoBus HecpabaThiBaHUsI OTCEUKH BhIKItouatens QF4 k nByx-

¢daznomy Toky K3 B MecTe yCTaHOBKH 3JIEKTPONPUEMHHUKOB:

1,,>143-1"

k.max >

2500=1,43-0,867-1100 =1364.

YcnoBue HeCpa6aTBIBaHI/I$I BBITIOJTHACTCA.
HpOBepKa YYBCTBUTCIBHOCTH OTCCUKH ABTOMATUYCCKOI'O BBIKJIIOYATCIIA QF4 K

MAaKCHMAJIBHOMY TOKY K3 B mecte ero YCTaHOBKH

](3)

R‘(3) — _k.max __ 396
y

~ 1,43
2.5

c.o
ABtoMaTtudeckuil BoikitodaTenb QF4 uyBcTBUTENEH K TOKY Tpexdasznoro K3
Ha €T0 BBIBOJIaX, TEM CaMbIM, PE3EPBUPYS BBILIECTOSIIYIO 3ALIUTY.

IIpoBepka croiikocTu BeikiIouatens QF4 k rokam K3

IIKC=18>1"

kmax = 350

Brikmouarens QF4 tuna BA-57-35-34 6yner croek k Tokam K3.

5.5. K mkady P2 tuna CITA-77-1 noakitodeHa rpynmna 37€KTpONpUEeMHHU-
KOB, B COCTaB KOTOPbIX BXOJAT cBapouHbiil Tpanchopmatop THAII-1 u Tpexdasublii
BOZOHATPEBATECIIb.

5.5.1. BeiOop ycTaBkHM pacuenuTeneil aBromMaruueckoro BbikirodaTens QFS5

tuna AE2046M, 3amumniaroiiero JMHUIO K CBApOYHOMY TpaHchopMaTopy.
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OnpeneneHne HOMMHAIBHOTO TOKa TEIJIOBOTO PaCUENUTENs] aBTOMAaTUYECKOTO
BBIKJTIOUATES, 3alUINAIONIEr0 TpaHchopmaTop:

I, >K, -1, =11.22=2324.

p.max.

I/ICHOHBSYH CTAaHAAPTHYIO KAy YCTABOK TCIIJIOBBIX paCHCHHTeHCﬁ BBIKJIFOYa-

tenst AE-2046M npuHsTO
I, . =254
[lacniopTHOE 3HaUeHUE TOKA CpabaThIBAHUS OTCEUKU
I.,=K,,.-1,,=12-25=3004.
IIpoBepka BBINOJHEHUS YCIOBHS OTCTPOMKHU OTCEYKH OT MUKOBBIX TOKOB
[.,=300=2K, -1, =15-116=1744..
VYcnoBue BBIIOIHAETCSA, CIEI0BATEIBHO, OTCEUYKAa aBTOMAaTUYECKOTO BBIKIFOYaA-

tenst QFS orcTpoena ot Opocka HaMarHMYMBAIOLIETO TOKa TpaHchopMaropa.

[IpenBapuTenbHO NPHUHAT K YCTAHOBKE AaBTOMATHYECKHI BBIKIIOYATEIb
AE2046M: U, ,=660B, I,,=63A, [,,=25A, [;,=300A, I.,=1,251;,, IIKC=4,5kA,
OIIKC=6,5kA, t.,=0,04c. [5].

[IpoBepka 3¢ dhexkTuBHOCTH 3amUTH OT Tieperpy3ku kademns PIIII ot IIIP2 no
CBapOYHOro TpancpopmaTopa

I.,=125-1  =125-25=3134.
VYcnoBue 3ppeKTUBHOCTH 3aIIUTHI OT MEPETPY3KU
I.,=313<125-1,,=125-44=554.
VY ciioBH€E BBITIOJIHSAETCS.
IIpoBepka aBTOMATHYECKOTO BBIKJIFOYATENSI HA CTOMKOCTh K TOKAM KOPOTKOI'O

3aMBbIKaHUA

TIKC =4,5> 1% =4,0kA.

max

VcnoBue CTOMKOCTH IMPpHU KOPOTKUX 3aAMBIKAHUAX BBIIIOJIHACTCH.
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Tak kak JaHHBIC MO AJIEKTPOAUHAMHUECCKON U TEPMUUYECKON CTOMKOCTH 3TOTO
aBTOMATHYECKOTO BBIKIIOUATENS B KaTaJore OTCYTCTBYIOT, TO MPOBEPKY IO dJIEK-
TPOJAMHAMUYECKON M TEPMHUECKON CTOMKOCTHU HE MPOBOIUM.

[IpoBepka 4yBCTBUTEIBHOCTH OTCEYKU K oJHO(a3zHOMYy TOKy K3 B KoHIIE 3a-
uIaeMon JuHuM (Touka 4)

&)
K" = Liwin 1,43.

c.0

K = 045 _ 1,5>1,43
0,3

>
Otceuka 4yBCcTBUTENIbHA K 0JIHOGa3HOMY TOKY K3 B KoHIlE iuHUU (TOUKa 4).
Kpome Toro orceuka aBTOMaTH4ECKOr0 BBIKIIOUYATENs Oy/1€T 4YyBCTBUTENbHA U
K MeX(pa3HbIM KOPOTKUM 3aMbIKaHUSIM B KOHIIE JTUHUU (TOouKa 4), T.K. BBITIOJIHSET-
Csl yCIIOBUE

0,867-10) . 0.867-2,6

Ji 03

c.0

K® = =7,5>143.

OKOHYATENbHO MPHUHAT K YCTAHOBKE AaBTOMATHUYECKUM  BBIKIIOYATEIb
AE2046M: U,=660B, I,,=63A, I,,=25A, [.,~=300A, [.,=1,251;,, IIKC=4,5kA,
t.0c=0,04c, OIIKC=6,5kA [5].

5.5.2. BeiOOp ycTaBOK pacuenuTesnel aBromarnueckoro BbikirodaTesnst QF6
tunia AE2046M, 3amnuimiaroiiero kKaOeabHYI0 JJUHUIO K BOJIOHArPEBATENIO.

Ornpenenenne HOMUHAJIBHOTO TOKA TEMJIOBOTO PACLETIUTEIS

I >K -1 =1-38,3=38,34.
H.M H. = p.max

[IpuHATa ycTaBKa TEILIOBOTO pacuenuTens [ —_— 404.

HacnopTHoe 3HAYCHHC TOKA Cpa6aTBIBaHI/ISI OTCCUKHU

[, =121 ~=12-40=4804.
c.o H.m

HpOBepKa BBIIIOJIHCHUS YCIIOBUA OTCTpOﬁKH OTCCUYKHU OT ITMKOBBIX TOKOB

I =K I =15-42=634.
Cc.0 H.O NUK

Vcnosue BoinonHserca 480>63.
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[IpoBepka 3amuThl OT MEpPErpy3ku Kadess, To KOTOPOMY MOJydaeT MUTAHUE
BOJIOHArpeBaTesb, HE IPOU3BOIUTCS.

IIpoBepka aBTOMAaTUYECKOTO BBIKIIOYATENSI HA CTOMKOCTh K TOKaM KOPOTKOTO
3aMBIKaHU

IKC =45>1_ " =4,0x4.

VcnoBue ctonkocT K TokaM K3 BrImomHsAETCS.

[IpoBepkH Ha HNEKTPOAMHAMUYECKYIO U TEPMHUUYECKYIO CTOMKOCTH aBTOMATH-
YECKUX BBIKJIIOYATENICH HE MPOBOJATCS H3-32 OTCYTCTBUS JAHHBIX.

[IpoBepka 4yBCTBUTEIBLHOCTH OTCEYKH K oJiHO(a3zHOMy ToKy K3 B KoHIIE Jiu-

HUU (TOYKa 5)

n.075

k. min

I/ 0,48

c.0

K" = =1,56 > 1,43.

Otceuka 4yBCTBUTENIbHA K 0JIHO(Ga3HOMY TOKY K3 B KOHIIE JIMHUU.
[IpoBepka 4yBCTBUTEIBHOCTU OTCEUKHU K ABYyX(hazHomy Toky K3 B xoHue iu-

HUU (TOYKA 5)

k. min

1 0,48

c.0

(2) ,
Limn 08673 5,4>1,43.

2) _
K,” =

Otceuka 4yBCTBUTENIbHA K Mexayha3HbIM TokaMm K3 B KOHIIE JIMHUU.
Iposepka kaGenst ABBI', S=16mm” ot IIIP2 10 BogoHArpeBaTelns Ha TEPMH-
YECKYIO CTOMKOCTbh K TOKaM KOPOTKOT'O 3aMbIKaHUS 110 BBIPAXKEHUIO:
100013 Aty +T, 1000-4-,/0,04+0,01
e K - 74
KaGen» ABBI' S=16MM°  yCIIOBHIO TEPMUYECKOH CTOMKOCTH YIOBIETBOPSET

16>12,2

=122 mm’

OKOHYATENbHO MPUHSAT K YCTaHOBKE aBTOMATUYECKUM BBIKJIIOYATEIb
AE2046M: U, =660B, I, ,=63A, I,,=40A, 1. ,=480A, IIKC=4,5kA, t.,=0,04c.
5.6. Be16op ycTaBOK pacienuresield aBTomaTudeckoro Beikiatouarens QF3, 3a-

nuiaroniero kadensuyto auauio ot I'PII mo IP1.
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OHpCIICJIeHI/IC HOMHWHAJIBHOI'O TOKA TCIIJIOBOI'O pAaCHCHUTCIIA aBTOMATHYICCKOT'O

BhIKJItOUatesns QF3

[ >K -1 =0,4-92=36,84.
H.mM H ~Nuk

[lo cranmapTHOW LIKaje YCTaBOK aBTOMAaTHYECKOro BhIKItouarenss BAS7-31

npunsto: [ =404.
H.mM

HacnopTHoe 3HAYCHHC TOKA Cpa6aTBIBaHI/ISI OTCCUKHU

I, =4004.
c.o

HpOBepKa YCIIOBUA OTCTpOﬁKH OTCCYKH OT ITMKOBBIX TOKOB

I =4002K -1 =2,1-92 =1934.
c.o H.O ~ NuK

VYci10BHE BBITIOJIHSAETCS.
IIpenBapuTenbHO MPUHAT ABTOMAaTUYECKUH BbIKIIIOYaTenb BAS51-31-34:
Uy, =660B, I, ,=100A, I,;,=40A, L. ,=400A, [IKC=6KA, I.,=1,3:L;, t.,=0,04c [5].
Omnpenenenue 3PEeKTUBHOCTH 3alUTHI OT neperpy3ok kadens ABBI mposo-
»keaHoro ot I'PII k IIIP1.
Onpenenenue Toka cpadaTbIBaHUS OT MEPETPY30K

I =131 =13-40=524.
c.o H.m

[IpoBepka ycnoBust 3 (PEeKTUBHOCTH 3aLIUTHI OT IEPETPY30K

Icn:52£1,25-1 =1,25-60 =754.

0.0
3ammuTa oT neperpy3ok 3 peKkTruBHa.
ITpoBepka croitkocTu aBToMaTuyeckoro Beikitoyatensa QF3 k Tokam K3

IIKC =6>1" =45kA.
YcnoBue BBIMOJIHIETCSA. ABTOMAaTUUECKUN BBIKITIOYATENb OY/IET CTOEK K TOKaM

K3 B mecTe ero ycraHoBku (Touka 1).

BBuay OTCyTCTBHSI JAaHHBIX NIPOBEpPKAa HA TEPMUUYECKYIO U JTUHAMUYECKYIO

CTOMKOCTBH HE MPOBOJUTCH.

[IpoBepka 4yBCTBUTENBLHOCTH OTCEeUkH BbIKIOUaTenss QF3 k omHodazHOMy

Toky K3 B koHIIe TiHUY (TOUKa 3).
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7
KV = —fmin 97 _ 1,75>1,43
S 4 .

c.o 2
OTceuka 4yBCTBUTENIbHA K 0JIHOGa3HOMY TOKY K3.
[IpoBepka 4yBCTBUTEIBHOCTU OTCEUKH K AByX(hazHomy Toky K3 B xoHue jiu-

HuU (TOYKa 3).

K(Z) _ 11522[111’1 _ 09867 * 3,6

1 0,4

c.0

=7.8>143

Otceuka 4yBCTBHUTENbHA K MeXK(a3HbBIM KOPOTKHM 3aMBIKaHHUSIM B IIKady
IP1 (Touxka 3).

[IpoBepka Ha TepMUYECKYIO CTOMKOCTh K Tokam K3 kabenst ABBI' S=16MM° oT
I'PIL] x IIIP1.

JIOJDKHO BBITIOJTHATBCS YCI0BUE S>Smin.

OmnpeneneHne TEPMUUECKH CTOMKOTO CEUECHUSI KaOes

100073 [t + T, 1000-4.51/0.04+0.01
4

i >13.7 mm>.
K 7

Ka6ens ot I'PLL k I1IP1 6yaeT repmuuecku croek, T.k.16>13,7.

OkoHYaTeNbHO MPUHAT K YCTAaHOBKE aBTOMATHYECKUH BhIKIO4YaTenb BAS7-
31-34: U,=660B, I,,=100A, I,,=40A, I.,=400A, IIKC=6kA, I.,=1,3-1;.
t.0=0,04c [5].

[IpoBepka ceneKkTUBHOCTU JeWcTBUs Bbikitouarens QF3 ¢ HuxecTodmmMu
BoikTrO4aTessiMu QF7 u QF8.

CelIeKTUBHOCTh HeﬁCTBHH BBIKJIFOUYATEIeH 6YI[CT obecrieueHa IMIpX BBIIIOJIHC-

HHHU YCIOBUA

@
> .
c.o.nocned 14 IK.nped ’

HpI/I OJIHO(I)aSHBIX KOPOTKUX 3aMbIKAHUAX B TOYKaAX 6 u 7 9310 YCIIOBUC TPUMCT

BUJT

400>1,4420 u 400>1,4-500,
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a T.K. HEPABEHCTBA HE BBIMOJIHAIOTCS, TO NMPU OJHO(PAZHBIX KOPOTKUX 3aMbIKa-
Husx Beikimouatenu QF7 u QF8 OynyT paboTaTh HECENEKTUBHO C BBIKJIIOYATEIEM
QF3.

Toxe camoe OyeT UMETh MECTO U MPU MEXAY(Ha3HBIX KOPOTKUX 3aMbIKAHUSIX,
Tak Kak Toku Mexyda3ubix K3 B Toukax 6 u 7 3HaUUTENHHO OOJIBIIE TOKOB OJHO-
¢dazubix K3 B 3THX TOUKaX.

5.7. BpiOop ycCTaBOK paclenuTesiell aBTOMAaTUYECKOr0 BBIKIIOYATENsI THIA
BAS57-31 3amumaromiero kadenbHyto qunuto ot I'PII o 1TIP2.

Ornpenenenne HOMUHAIBHOTO TOKA TEIJIOBOTO PACHENUTENS aBTOMAaTHUECKOTO
BBIKJTFOYATEIIS

I =111 =L1-51=56,14.
H.mM p.max

Ilo cranmapTHOW ILIKaje YCTaBOK aBTOMAaTHYECKOro BhIKItouarenss BAS7-31

NpUHATO I =634
H.m

HacnopTﬁoe 3HA4YCHHUC TOKa Cpa6aTBIBaHI/I$I OTCCUKH 3JTOI'0 BBIKIOYATCIIA

I =8004.
c.o

ITpoBepka ycnoBHsi OTCTPOHKH OTCEYKH OT MUKOBBIX TOKOB

I =800=>K -1 =1,5-130=1954.
c.o H.O ~ NUK

Y ciioBH€E BBITIOJIHSAETCH.

IIpenBapuTenbHO MPUHAT K ycTaHOBKE BbIKiItouaTenb QF2 tuma BAS7-31-34:
U,=660B I, ,=100A, I,;=63A, I ,~=800A, IIKC=6kA, I.,=1,3Li, t.c=0.04c [5].

Onpenenenne 3(PQPEeKTUBHOCTU 3alIMTBl OT meperpy3ok kademss ABBIT or
I'PII no ITIP2

< .
Ic.n. <125 I().()

1,3-63=819<1,25-90=112,54.
Tak kak HEpaBEHCTBO BBIMOJIHACTCS, TO 3aIUTa OT MEPerpy30k P eKTuBHA.

ITpoBepka croiikocTy aBTOMaTUYeckoro BeikitoyaTensa QF2 k tokam K3

@3

IIKC > [
k.max
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ABTOMaTHUECKHIH BBIKJIIOYATENIbL CTOEK K TokaM K3, Tak kak ero I7KC = 6xA

3

k.max _ 4,5kd.

oosbiie Toka Tpexdasnoro K3 B mecte ycTaHOBKM aBTOMaTta [

[IpoBepka Ha AIEKTPOJUHAMUYECKYIO U TEPMHYECKYIO CTOMKOCTH HE IPOBO-
JTUTCSI BBUY OTCYTCTBHSI COOTBETCTBYIOIIMX KAaTaJTOKHBIX JaHHBIX.

[IpoBepka 4yBCTBUTEIBHOCTH OTCEUKH K OaHO(azHoMy TOKy K K3 B KoHIIE
3alMIIaeMOM JIMHUH, (TOUKa 2)

L. L
K =%=%=1.5 >1.43

c.0
K onnodazubim Tokam K3 oTcedka yyBCTBUTENbHA.
[IpoBepka 4yBCTBUTEIBHOCTH OTCEUKU K ABYyX(azHoMy TOoKy kK K3 B kKoHIIE 3a-

ITUTHOM JIMHUH, (TOUKa 2)

o _ L, _ 0.867-4.0

1 0.8

c.0

=43>1.43

Otceuka OyaeT yyBCTBUTENbHA K IBYX(a3HbiM K3 He TONbKO B KOHIIE JIMHUH,
HO U B JIIOOOM €€ MecTe, BKJII0Yasi BEIBO/IbI ammnapara 3aiuThl.

IIpoBepka Ha TEPMHUECKYIO CTOMKOCTh kabenst ABBI™ ceuenmem S=90Mm° oT
I'PII no ITIP2.

OmnpeeneHre TEPMUUECKH CTOMKOTO CEUECHUS
- 1000-4.5-+/0.04 +0.01
min. ~ 74

Ka6ens ot I'PII] no IIIP2 GyxeT TepMHUUECKH CTOCK, TaK KaK cedeHue OOJblie

S =13.7mm*

MHUHHMMAaJIbHOTO CEYEHHUSI IO TEPMHUUECKOM cToiikocT 90>13,7

OkoHYaTeNbHO NPUHAT K YCTAaHOBKE aBTOMaTWdeckui BbIKiItoyaTenb QF2 Ttu-
na BA57-31-34: U,=660B I, ,=100A, I,,,=63A, I.,=800A, [IKC=6kA, I.,=1,3L;,
t.0=0.04c [5].

[IpoBepka ceneKTUBHOCTH JEHCTBUS BBIKIIOUYATENS] C HUKECTOSIIIIUMH BBIKITIO-
yatenamu QFS u QF6.

CenekTUBHOCTh JEUCTBUS BbIKIIIOUaTesell Oyner obecnieyeHa MpU BBINOIHE-

HHH YCIOBUA
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1 >1,4-1 () .
c.0.nocneo K.npeo

CenexTuBHOCTH OyneT obecnedeHa npu ogHodasHom K3 B KoHIE 30HBI Jeii-
ctBus BeikItouarens QF5(touka 4), T.K. OyAeT BBINOJHATHCS HEPABEHCTBO
800>1,4-450=630A.
CelleKTUBHOCTh HE MOXKET ObITh oOecreueHa mpu ogHodazHoMm K3 B koHIIe 30-
HBI AeiicTBus BeiKTtouatens QF6(Touka 5), T.K. HE BBIMOJIHACTCS HEPABEHCTBO
800>1,4-750=1050A
5.8. Ha BBoge I'PII] cepun IIPD-3 ycTaHOBIEH aBTOMATUYECKHI BBIKJIIOYA-
tenb QF1 tuma BAS57-35-34: U,=660B, I,,=250A, I.,=2500A, IIKC=18kA, c He-
3aBucuMbIM pacuenureneMm U, ,=220B AC. Kpome T0ro, Ha BBOAE YCTaHOBJIEHO
V30 tuna NS250, [,,=300MA ¢ BpeMEHHOI XapaKTEPUCTUKOU THIIA «S».
[TpoBepka croiikoctu BhiKIOYaTenst QF1 kK TokaM KOpPOTKOTO 3aMbIKaHUs Ha

€I'0 BBIBOJaXx
nkC =18>1%)  — 4504,
max.

VYcnoBue cTOUKOCTH K TOKaM K3 BBITTIOJIHSIETCH.
Otceuka BeikirodaTesst QF1 momxkHa ObITH OTCTpOEHA OT OJJHO(A3HBIX TOKOB

KOPOTKOTI'O 3aMbIKaHUs B 30HE jaeiicTBus Bhikitouatenet QF2 u QF3 (touku 2 u 3).

7 >143.7D
Cc.0 K.max

[co =2500>1,43-1700 = 2431

Tak kak ycimoBue OTCTPONKHU BBIMOJIHSETCS, TO BhikItouaTenb QF1 He Oyzaet
cpabatbiBaTh npu 006X ogHOda3HbIx K3 B pacnpenenutenbubix mkadax [IP1 u
IP2.

CenextuBHOCTh AeicTBHS Y30 NPUCTABKU C HUKECTOSLIMMHU 3alATAMU IPU
0JIHO(ha3HBIX KOPOTKUX 3aMbIKaHUSAX 00ecreunBaeTcsi BHIOOPOM BPEMEHHOM Xapak-

TEPUCTUKH THUIA «S».
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[IpoBepka ycnmoBusi HecpabaThiBaHus oTceuku BbikirodaTens QF1 k aByxdas-
HOMY TOKY KOPOTKOT'O 3aMbIKaHUsI B KOHIIE€ 30HBI JA€HCTBUS BbiKItouaTteneid QF2 u
QF3

>143.72
c.0.nocieo K. max

[c 0= 2500 >1,43-0,867 - 4000 = 4950

VYcioBue He BBINOJIHAETCSA, Clel0BaTeNbHO, BbIKIouaTenb QF1 Oyner Hece-
JIEKTUBEH ¢ BbIKItouarenaeM QF2 nmpu mexaydasHbIX KOPOTKUX 3aMBbIKAHUSX B pac-
npenenurenbHoM mkady IP1 u 1IP2.

To xe camoe Oynet HAOMIOAATHCS U TIPU MEXKAY(Pa3HbIX KOPOTKUX 3aMbIKaHU-
ax B mkady IIP1, To ects Boikitouarens QF1 Oyner paboTath HECENIEKTUBHO C BbI-
kirouaresneMm QF3, T.K. HE BBINOIHAETCS YCIOBUE

Ico =2500 > 1,43-0,867-3600 = 4463 .

Otceuka Boikmouarenss QF1 Oyner duyBcTBUTENbHA K Tpex(pa3HOMY TOKY KO-

POTKOTO 3aMBbIKaHHUSI B MECTE YCTAaHOBKM BBIKJIIFOUATENS, PE3E€PBUPYS BBIIIECTOS-
Y10 3aIIUTY.

o L 4500

1 2500

c.o0

=1,8>1.43

5.9. Hnsa rpadpuyeckoro oroOpaxxeHUs NPABHIBHOCTH BBIOPAHHBIX 3aIUT
CTpOUTCS KapTa ceneKTUBHOCTH. OHA CTPOUTCS B JIOTapu(MHUUIECKOM MaciiTade Bo-
BpeMsi TOKOBBIX OcaX koopauHat. Ha mose rpaduka HaHOCST 3alllUTHBIE XapakTe-
PUCTHKU anmapatoB (IpeloXpaHuTeNeldl M aBTOMAaTHYECKUX BBIKIIOUaTeseil), a
TaK)K€ 3HAYEHUS PAaCUETHBIX, MMKOBBIX TOKOB HAarpy3ku u TokoB K3 B Toukax co-
riacoBanus 3amuT (K1, K2,K3). 3amuTHbie XapakKTepUCTUKH aBTOMATOB JIOJDKHBI
BIIMCHIBATHCA MEXAY HArpy304YHbIMU M aBapUMHBIMU TOKAaMU U UMETh HEOOXOJIH-
MBIE CTYIIEHU CEJIEKTUBHOCTH JICUCTBUS 3allIUT.

5.10. IIpu BBIIOHEHUN KYypCOBOTO WJIM JUILNIOMHOIO MPOEKTa CIEAYET MOKa-

3aTb BBI60p HC OOHOI'0O OTACJIBHO B3ATOI'O allllapaTa 3alllMThl, d KAK MUHUMYM IIpU-
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BECTU pacy€Thl MO BHIOOPY ammaparoB 3alIUThl XOTs Obl OAHOW LIETIOYKM HAYWHas
OT TMOTPEOUTEINS IEKTPOIHEPTUU U 3aKaHUMBAsI BBOJOM B 3JIEKTPOYCTAHOBKY.

[Ipu 3TOM >KenaTeNbHO MO pe3ynbTaTaM pacu€ra MOCTPOUTh KapTy CEJIEKTUB-
HOCTH C HAaHECEHHEM Ha He€ TEeIUIOBBIX XapaKTEPUCTUK (BPEMEHHBIX) COOTBETCT-
BYIOLIUX JIOMYCKAa€MOM TETJIOBOM Harpy3Kke 3alUIaeMon 31eKTPOIIPOBOJIKH.

Tak xak py4yHoit MeTon pacu€ra 1o BbIOOPY anmapaToB 3allMUThl SBISETCS J0-
BOJIbHO TPYJOEMKUM, TO CIIEYET UCIOIb30BATh KOMIBIOTEPHBIE METOABI pacuéra.

Hanpumep, kadenpoit «nexkrpudeckue cranium» (http://es.mpei.ac/ru) MOU

pa3paboTaHbl KOMIIBIOTEPHbIE MPOrPaMMBbl, KOTOpbIE HCIOJb3YIOTCS BEAYIIUMHU
npoekTHbiMU uHCTUTYTaMu Poccuu, CHI™ u [lpubantuku [8].

«GUEXPERT». Pacuér KOpOTKMX 3aMbIKaHHW B 3JIEKTPOYCTAHOBKAX IEpe-
MEHHOro0 Toka HanpsbkeHueM 10 1 kB B cootBerctBuu ¢ 'OCT P50270-92 u I'OCT
28895-91. BrruucnsaiOTCsS TOKH, HaNpsKEHUs, TeEMIIepaTyphl kabesel mpu CUMMET-
PUYHBIX U HECUMMETPUYHBIX METAUIMYECKNUX U TYTOBBIX KOPOTKUX 3aMBIKaHUSX C
y4E€TOM MOJNUTKU OT ACUHXPOHHBIX JBUTATEIIEH.

«GUSELECT» IlocTpoeHue KapT CEIEKTUBHOCTH 3aIIMTHBIX allllapaToB CETEH
IepeMeHHOro Toka HanpspkeHueM 0,4 kB. B equHo#l cucteMe KOOpAUHAT CTPOSATCS
BPEMATOKOBBIE XapaKTEPUCTUKN 3aBHCUMBIX PAacUENUTENCd aBTOMAaTHUYECKUX BbI-
KJIFOYATENEH, IyCKOBBIE TOKH aCUHXPOHHBIX JBUraTeNIed U NPEAEIbHbIE XapaKTEPH-

CTUKU TEPMHUYECKON CTOMKOCTU U HEBO3TOPAeMOCTU Kabemnen.
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