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it Cepusa NpoOeKTUPOBLLMKA
is Cepuanp poBLLy

TeopeTnyeckne ceegeHund

O CeJIeKTUBHOCTW

BeBepneHne

Bbl6OP CUCTEMBI 3aLUMTbI 3NIEKTPOYCTAHOBKN SIBNSETCS
BaXKHbIM aCMeKTOM Kak Ajisi o6ecrneyeHnss 9KOHOMUYHO
N TEeXHUYECKW MpPaBUIbHOW 3KCnayaTauum Bcew
YCTaHOBKM, TaK U [/ CBEOEHUS 10 MUHUMYMa NPOGIieM,
BbI3BAHHbIX HEHOPMaJIbHBIMM YCIIOBUSIMM SKCTJlyaTaumm
WY TEKYLLMMWN HEMCMPABHOCTAMM.

B pamkax gaHHOro aHanna3a nccnenyeTcs cornacoBaHne

Pa3NNYHbIX yCTpOI7ICTB, npegHa3Ha4eHHbIX Ond 3alnThbl

yacTten YCTAHOBKU NN KOHKPETHbIX KOMMNOHEHTOB, C

Lenblo:

— obecneyeHns 6€30MacHOCTM YCTAHOBKM M NMepcoHana
BO BCEX Clyyasx;

— ObICTPOro onpeneneHns N OTKJIIOYEHUS 30HbI, B
KOTOpPOW BO3HMKNA npobnemMHas cutyauusi, 6e3
npoBeAeHnst OOLLIMX OTKJIIOHEHWIA, KOTOPbIE NPeKpaLLaioT
noaavy anekTpodHeprum B 30Hbl HOPMasbHOW PaboTbl
YCTaAHOBKMU;

— CHUXEeHUs BO3OENCTBUS MOCNEACTBUIN NOBPEXOEHNN
Ha COCTaBHbIE YaCTM YCTAHOBKW (MaAeHMe HanpsXXeHnst
M noTteps cTabuibHOCTM Yy Bpawawwmnxcs
MEXaHN3MOB);

— CHWXXEeHUS Harpy3ku Ha 3NneMeHTbl 1 npeaynpexaeHne
MOBPEXAEHNN B 30HE HENCMNPABHOCTY;

— obecneyeHnss HernpepbIBHOCTU 3/IEKTPOCHaBXEHNS
Haanexallero Ka4ecTsa;

— obecneyeHns agekBaTHOM MoanepXku B crydae
HemcnpaBHOCTM  3aWWUTbl, OTBedvalolwen 3a
pa3mMblkaHue;

— NpenocTaBleHnsa nepcoHany, oTBevyawliemMy 3a
cuctemMHoe TexobcnyXxunBaHue U ynpaBJsieHue,
MHOopMaumm, kKoTopas Heobxoauma ons ckopenero
BOCCTaHOBNEHNA IKCNnyaTaunm OCTaJlbHOM YacTu
ANEeKTpoceT C MMHMMaJIbHbIM BMELLATEJIbCTBOM;

— OOCTUXXEHUS ONTUMasIbHOIrO CorniacoBaHns GakTopoB
HaOEeXHOCTN, MPOCTOThI akcnayatayum 7]
3KOHOMUNYECKON 3PPEKTUBHOCTU.

B HYaCTHOCTUK, Xopowaa cncrtemMa 3anTbl OOJIXKHa
06nagaTb CNOCOBHOCTbLIO:

— BOCMPUATUS TOrO, 4YTO U rAe Npomn30LLOo, pasnnyas
MeXAy HEHOPMalibHbIMW, HO MpPUeMIeMbiMU
cuTyaumamm, n cuTyaumamm CEePbE3HbIX
HencnpaBHOCTEN B Npeaenax 30Hbl OTBETCTBEHHOCTH,
4yTOo no3BonsfeT wusbexatb HexenaTesibHbIX
cpabaTbiBaHWUIA C Nocnenywmm HeonpaBaaHHbIM
OCTaHOBOM MCNPaBHOW YacTn YCTAaHOBKM;

— MakcuManbHO ObICTPpOro cpabaTbiBaHUa ANS
OorpaHnyeHnst BO3OENCTBUSA KOPOTKOro 3amMblikaHust (K3)
(paspyweHne, yCKOPEHHOE CTapeHue U T.4.), 4TOo
COXpaHseT HEMPEPBLIBHOCTb NOAAYN W CTabUbHOCTb
3NEKTPONUTAHNS.

PelleHnst ocHOBaHblI HA KOMMPOMUCCE MeXAay ABYMS
NPOTMBOMONOXHBIMU TpeboBaHUAMM — TO4YHas
noeHTuduUKauma HemcnpaBHOCTM U ObiCTpoe
cpabaTbiBaHVEe — W ONPEeensitoTCs B COOTBETCTBUN C TEM,
Kakoe TpeboBaHne ABASETCS NPEeANnOHTUTESbHBIM.

Hanpumep, B ToM cnydae, korga 6o0siee BaxHO
npenoTBpaTUTb HeXenaTenbHble cpadaTbiBaHNSA, 0ObIMHO
npeanoyTeHNEe OTAAETCH KOCBEHHOM CUCTEME 3ALUUTDI,
OCHOBaHHOW Ha 610KMPOBKAXx 1 Nepeaaye JaHHbIX Mexny
pas3fMYHbIMM YCTPOMCTBAMU, KOTOPblIe MPOBOOAT
noKanbHble N3MEPEHUS ANEKTPUYECKNX SHAYEHUI, B TO
BpPEMS KaK CKOPOCTb U HEOOXOAMMOCTb OrpaHUYeHNs
pas3pywnTenbHbiX 9O HEKTOB KOPOTKOrO 3aMblKaHUs
TPeOylT NPUMEHEHUSA CUCTEM NPAMOro AencTBUsa C
3aWNTHBIMU pacuenuTenammu, BCTPOEHHbIMU
HENOCPEACTBEHHO B YCTPOMCTBA 3almTbl. B cuctemax
HU3KOr0 Hanps>XXeHnsa NepPBUYHOIO M BTOPUYHOIO
pacnpeneneHnus 3Heprum npepnoyteHme oOblYHO
oTOaeTcs nocnegHemMy peLleHunio.

B utaneaHckom CtaHpapTte CEIl 64-8 “Onexktpuyeckume
YCTAHOBKW C HOMUHAJbHbIM HanpsixeHnem Hke 1000 B
nepemeHHoro toka n 1500 B nocTtossHHOro Toka” B
OTHOLLUEHUM YCTAHOBOK HU3KOr0 HanpsiXeHust B 4actu 5
“Bbl6GOp M MOHTaX 3/1EKTPUYECKMUX KOMMOHEHTOB”
CKa3aHo:

“CenekTMBHOCTb MeXAy YCTPOMWCTBaMU 3alnThbl OT
cBepxTokoB (536.1)

Korga Heckonbko 3aLLUTHbIX YCTPONCTB YCTAHOBJIEHDI
nocnenoBaTenbHO, U 3TO onpaBaaHo TpeboBaHUaMU
akcnayaTauum, nx paboyme xapakTepucTukn AOJSXKHbI
BbIOMPaTLCS TakuM 06pa3omM, HTOObl OTK/IIOYATb TONBKO
4acTb YCTAHOBKMU, IAe BO3HUKIA HEMCMPABHOCTL.”
Kpome Toro, B KOMMeEHTapusax 0,06aBneHo CreayoLlee:
“Paboume cutyauumn, Tpebdyouime CenekTUMBHOCTH,
onpeaensoTca Nonb3oBaTeneM UM NPOEKTUPOBLLVKOM
yCTaHOBKM.”

Taknm ob6paszom, CTaHOapT yKasbiBaeT Ha TO, 4TO paboune
XapakTepucTukn  [OJSKHbI  OblTb  BblOpaHbl C
obecneyeHMEM CENEKTUBHOCTM, KOraa 9TO OonpaBAaHo
TpeboBaHUAMM SKCryaTaLmun.

B 06uiem, npoekTupoBaHe CeNnekTUBHOM YyCTaHOBKMN
O3Ha4yaeT He TOJIbKO peannsaymto “CoOBpeMeHHOoro”
npoekKTa, HO TakXe M NpoekKTnpoBaHMe yCTaHOBKMU,
KOoTopass OeNCTBUTENIbHO OTBeYaeT TpeboBaHUAM
nonb30BaTenNs, a He MPOCTO nonoxeHnam CtaHpapTa.
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OCHOBHbIE OnpeaeneHns

CenekTnBHOCTb

OnpepneneHuve cenektTuBHocTu NpueeaeHo B FTOCT P 50030.1
“Annapatypa pacnpeneneHuns n ynpasieHus HU3KOBOJIbTHast
—YacTb 1: O6wme TpedboBaHUa N MEeToAbl UCMbITAHWIA.”

“CeneKTUBHOCTb NO cBepxTokam (2.5.23)

KoopavHaumst paboumnx xapakTepucTmK ABYX UM HECKOJIbKMX
YCTPOWCTB A5 3aLMThl OT CBEPXTOKOB C TaKMM pacyeToMm,
l-IT06bI B C/ydae BO3HMKHOBEHNA CBEPXTOKOB B npepgenax
yKasaHHOro amanasoHa cpabaTtbiBasio TONbKO YCTPOMCTBO,
npegHasHayeHHoe pAsa onepmpoBaHUsa B OaHHOM
[uanasoHe, a npoyne He cpabaTbiBann”,

npu 8TOM NoJ, CBEPXTOKOM MOHMMaeTcs ToK ¢ 6onee
BbICOKMM 3HAY€HNEM, YEM HOMWHANbHbIN TOK, BbI3BAHHbIN
060 NPUYMHON (Neperpyaka, KOPOTKOE 3aMblKaHne U T.4.).

Takum 06pa3om, CyLLLECTBYET CENEKTUBHOCTb MEXAY ABYMSI
nocenoBaTesibHbIM/Y aBTOMaTUYECKMU BbIKJTlo4aTensiMm B
OTHOLLEHUWN CBEPXTOKa, KOTOPbLIA NpoTekaeT yepe3 oba
BbIKJIOYATENSA, MPUYEM aBTOMATUYECKUIA BbiK/toYaTesb CO
CTOPOHbI Harpyskn pasmblkaeTcs, obecneunsas 3almuTy
uenu, a aBToMaTUYeCKNii BbIKIoHaTE b CO CTOPOHbI MUTaAHUS
ocTaeTcs 3aMKHYTbIM, o6ecrnedymBas nogadyy nutTaHus
OCTasIbHOM 4aCTW YCTaHOBKM.

OnpeneneHns NOMHOM U YaCTUYHOW CenekTUBHOCTU, C
OpYron CTopoHbl, NnpmBeaeHo B Yactn 2 Toro xe FOCT P
50030.2 “AnnapaTtypa pacnpeneneHus u ynpabneHus
HM3KOBOJIbTHAsA — YacTb 2: ABTOMaTU4YeCKMe BbiktoHaTenun.”

“NMonHas cenekTUBHOCTL (2.17.2)
CenekTMBHOCTb MO  CBepXTokam, Kkorga  npwu
nocnefoBaTelbHOM COeAVHEHUM ABYX annapaToB 3allunThbl

Mpumep

Paccmarpu BalOTCH crniegylowme Asa aBTOMaTU4eCKMX BblKJiloyaTens:
Ha ctopoHe nuTtaHus TAN250 PR221 In250 (lcu=36 kA)

Ha cTtopoHe Harpyaku S294 C 100 (lcu=15 KkA)

M3 “Tabnuu koopauHauuu annapaTtoB 3aluTbl U ynpaeneHns”
BUOHO, YTO obecneynBaeTcsl nosHas cenekTmBHocTb (T) mexay
[BYMS aBTOMATMYECKMMU BbIK/IIOHATENAMU.

OTO 03HauyaeT, 4To obecneymBaeTcs CeNnekTUBHOCTb A0 15 KA,
T.€. MEHbLUEro 13 AByX 3Ha4eHul Icu.

O4yeBMOHO, YTO MakCUMasbHbIN OXMaaembli Tok K3 B mMecTte
YCTaHOBKW aBTOMaTU4eckoro Bblktodatens S294 C 100 6ynet
MEHbLUE nnn paBHbiM 15kA.

Tenepb paccmaTpuBaloTcs cieaylouiue ABa aBTOMaTUYeCcKnNx
BbIKJIIOYaTENN:

Ha ctopoHe nutaHnsa TAN250 PR221 In160
Ha cTopoHe Harpysku S294 C 100

(lcu=36 KA)
(Ilcu=15 KA)

M3 “Tabnuu koopaMHauMM annapaToB 3almuThl U ynpaBneHns”
BWOHO, YTO CEJIEKTUBHOCTb MEXAY ABYMS aBTOMATUYECKMMM
BblKJltOHaTENSAMUN cOCTaBnseT Is=12 KA.

OTO 03HAYaeT, Y4TO €CNN MakCcMasbHbI OXuaaemblii Tok K3 Ha
CTOPOHE Harpyskm aBToMaTn4eckoro Bblikatodatens S294 C 100
MeHblue 12 kA, To 6yaeT obecnedyeHa NonHas CenekTMBHOCTb, a
ecnn Tok K3 nmeeT Gonee BbicOKOe 3HauvyeHue, To Gyner
obecrneynBaTbCs HaCTUYHAsA CENEKTUBHOCTb, T.€. TONbKOo Ans K3 ¢
TOKOM MeHbLue 12 KA, Toraa kak ans K3 ¢ Tokom mexay 12 1 15 kA
HecpabaTbiBaHME aBTOMATMYECKOro BblK/l0YaTENs! CTOPOHbI
nuTaHns He obecneynBaeTcs.
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OT CBEPXTOKOB annapat CO CTOPOHbI HArpy3Kkn OCYLLIECTBNSET
3awmTy 6€3 cpabaTbiBaHNS BTOPOro 3almMTHOro annapara.”

“YacTnyHaa cenekTMBHOCTb (2.17.3)

CenekTMBHOCTbL MO  CBepxTokam, Korga  npwu
nocnenoBaTeslbHOM COEAVUHEHUW ABYX anmnapaToB 3alinTbl
OT CBEPXTOKOB arnnapaTt CO CTOPOHbI HArpy3Kn OCYLLIECTBASET
3alnTy 0O ONPEeneNeHHOro ypoBHS cBepxToka 06es3
cpabaTbiBaHMsA BTOPOro 3almMTHOro annapara.”

MOXHO roBOPUTb O MOJIHOW CENIeKTUBHOCTU, KOrga
obecneynBaeTcs CenekTUBHOCTb A5 Nto60oro 3HavyeHus
CBEpPXTOKa, BO3MOXHOIO B YCTAHOBKE.

O NosHOI CenekTUBHOCTU MeXAy ABYMS aBTOMATUYECKUMU
BbIK/IlOYATENAMU TFOBOPAT, korga obecneymBaeTcs
CEeNeKTUBHOCTb 00 MEHbLUEro M3 3HayeHuin lcu aByx
aBTOMATMYECKMX BbIK/lOYaTeNnen, Tak Kak MakCumMasbHbI
0XMNOaeMblil TOK KOPOTKOro 3aMblkaHus (K3) ycTaHOBKM B
nobom cnydae 6yneT HUXe UM PaBHbIM HaMMeHbLUeEMY
3HayeHwio Icu AByx aBTOMaTUYECKMX BbIK/loHaTENEeN.

O 4acTU4HOW CeJSIeKTUBHOCTU T[OBOPAT, Korga
obecneynBaeTcs CENEKTUBHOCTbTOJIbKO 0 ONPEeaesIEHHOro
3Ha4veHuns Toka Is (NpenenbHbI TOK cenekTMBHocTK). Ecnmn
TOK NPEeBbILIAET 3TO 3HAYEHUE, TO CEJIEKTUBHOCTb MEXAy
[BYMS1 aBTOMaTUYECKMMU BblKtoYaTensimm 6osee He MOXeT
ObITb 06ecneyeHa.

O 4aCcTMYHOM  CENEeKTUBHOCTU  Mexay  OByMm4
aBTOMaTMYEeCKMMKM BbIKJlOYATENAMW FOBOPAT, korpa
obecrneynBaeTcs CENIEeKTUBHOCTb [0 ONpefesieHHOro
3HavyeHusa s, koTopoe Huxe 3HaveHun lcu [ByX
aBTOMATUYECKUX BbIKoYaTenen. Ecnm makcumanbHbi
oxupaemblin Tok K3 ycTaHOBKWN HUXE UKW paBeH TOKy
cenekTuBHOCTU Is, roBOPSAT O MNOSTHOM CENEKTUBHOCTN.

k

T4N 250 PR221DS-LS/I

X

5294 C100

Tmax T4 - 5290 @ 400/415 B

= B
WcnonHexve N,S H,L,V
Pacuenutens TM, M EL
CropoHa |XapakTe- I,[A] | 250 320 '250 ' 320
Harpysk1 |puctuku | lo, [kA] 1, [A] 160 | 200 | 250 | 320 | 160 | 250 | 320
X g0 [s[ulTt ]ttt ]T
=P 100 [s[s [T [T [(2)(7)T
$290 C 15 125 8* 12 T T T
D 80 5 11 T T T T T
100 8 T T 12 T T

* BenuumHa AencTBUTENbHA TOMBKO [1S MarHUTHOTO BbIKMKOYaTENs Ha CT 'OPOHE NUTaHNA.
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OCHOBHbIE OonpeaeneHns

30Ha neperpyskn — 30Ha KOPOTKOro
3ambikaHus (K3)

C uenblo aHanmsa CeNeKTUBHOCTM B JOaHHOW
nybnnkauum BBeAeHbl NMOHATUS “30HbI Neperpy3kn” u
“30HbI K3”.

Mop “3oHoOM neperpy3kn” NoHMMAIOT Ananas3oH
3HAYeHWU Toka 1, cnenoBaTesibHO, COOTBETCTBYHOLLYIO
yacTb KPUBbLIX cpabaTbiBaHUSA aBTOMATUYECKOrO
BbIK/lOYATENS MeXAy HOMUHANIbHbIM TOKOM CamMoro
aBTOMaTMYECKOro BbIK/lOYATEN WU 3Ha4YeHuewm,
koTopoe B 8-10 pa3s Bbille HOMUHAJILHOIO TOKA.

OTO 30Ha, B KOTOpPOM OObLIYHO BbI3bIBAETCS
cpabaTbiBaHue TENNOBON 3alnThl ong
TEPMOMAarHUTHbIX pacuenutenen n sawmntol L ong
3NIEKTPOHHbIX pacuenuTenen.

OTM TOKM 0ObLIYHO COOTBETCTBYIOT LLEMM C NEPErPy3KON.
BepoATHOCTb BOSHMKHOBEHUS AAHHOMO COObITUSA
6onee BbiCOKas MO CPaBHEHWMIO C nosBneHnem K3.

3oHa neperpy3ku = I+ 8-10In
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Mopn “30H01 K3” noHnMaloT gyanasoH 3Ha4YeHn Toka
1, cnenoBaTesibHO, COOTBETCTBYIOLLYIO YaCTb KPUBbLIX
cpabaTbiBaHUS aBTOMATMYECKOro BbIKlo4aTens,
KoTopble B 8-10 pa3 Bbille HOMWHANBLHOIO TOKa
aBTOMAaTMYECKOro BbIKo4aTend.

3To 30Ha, B KOTOpOW O0ObIY4HO BbI3bIBAETCH
cpabaTbiBaHUe MarHUTHOWM 3aWnThbI ans
TEPMOMAarHmUTHbIX pacuenutenen unm 3awmt S, D n |
0151 ONIEKTPOHHbIX pacuenuTenen.

OTn 3HavyeHuss Toka OObIYHO COOTBETCTBYIOT

MOBPEXAEHMIO B LIenu nutaHus. 3To coObiTMe MeHee
BEpPOSITHO, YEM MNpOocCTasi neperpyaka.

3oHa K3 = > 8-10In
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JencrtemntenbHble TOKKU, NPpOTEKaoLWne B
aBTOMATUYECKUMX BbIKITHOHATENAX

[Mpu cpaBHEHUN BPEMSITOKOBbIX KPUBBIX ABYX aBTOMAaTUYECKMX
BblKJIlOHaTENEen YacTo oueHMBaeTcsa Bpems cpabaTtbiBaHUS
OBYX YCTPOWCTB, Kak ecnu O6bl MO HWUM Mpornyckasncs
OMHAKOBbIN TOK.

Takor Nnoaxon, KOPPEKTEH TOSIbKO B TOM Clly4ae, Koraa Mexay
OBYMS nocnepoBaTesibHbIMU aBTOMaTUYECKUMMU
BbIKJIlOYATENAMUN OTCYTCTBYIOT APYrne OTBETBNEHUS, T.€.
MMEEeTCs OAMH BXOOAHOW U OAMH BbIXOOHOW duUaep, KOTopble
CTOSIT HA OQHOM U TOM Xe y3ne.

Korpma, Cc J4pyrom CTOpPOHbI, WMEETCS HECKOJbKO
aBTOMATMYECKMX BbIKJIlOYATENEeN CO CTOPOHbI NUTaHUS,
KOTOPbIE CTOSAT Ha TOW Xe LLUMHE, NN HECKOJIbKO BbIXOOHbIX
dUaOepoB CO CTOPOHbI HArPYy3KKM, TOKM, NPOXOAsLIME Yepes
annapaTtbl, MOryT 3Ha4YNTENIbHO OTINYATbLCS.

B OTHOWEHNN AEencTBUTENbHbIX TOKOB, MPOTEKAIOLLMX MO
aBTOMaTUYECKMM BbIKJHOHATENAM, MOXHO PacCMOTPETb Tpu
OCHOBHbIX C/lyyas:

- OAVH aBTOMATMYECKUI BbIKITIOYATESb HA CTOPOHE NMUTAHUS U
OOMH aBTOMaTUYECKUI BbIKSIOYATENlb HA CTOPOHE Harpy3ku
(nponyckaeTcs OOMHAKOBbIV TOK)

- OAVH aBTOMATUYECKUM BbIKITIOHATESb HA CTOPOHE MUTAHUS U
HECKOJIbKO aBTOMaTUYECKNX BbIKJloHaTenell Ha CTOPoHe
Harpy3ku (4epes BbIK/OYaTENlb CO CTOPOHbI MUTAHUS
nponyckaeTcs Tok 60nee BbICOKWIA, YHeM TOK B BbiKJ/lloHaTene
CO CTOPOHbI HArpy3Ku)

- OBawunu bonee aBToMaTUYeCKMX BblKJltoHaTenein Ha CTopoHe
NMUTaHMS N HECKOJIbKO aBTOMATMYECKMX BbIKTIOHaTENEN Ha
CTOPOHE HarpysKku.
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4 N NNHWIA
B
lpe: h s
I CBEPXTOK, MPOXOAALLNI Yepesd aBTOMATUYECKNI BbiktoYaTens B
N CBEPXTOK, MPOXOAALLNI Yepes3 aBTOMATUYECKNI Bbik/toHaTenb A
IﬂpymX s CYMMa TOKOB, KUOTOpaﬂ BO BpeMsi HoOpMasibHOl paboTel NoTpebnaeTcs Harpyskamu (ucknodas B) n nportekaeT yepes
aBTOMATUYECKNIA BbIKSIlOYaTENlb A CO CTOPOHbI MUTaHWUS. ITa cyMma, npu HeobXoaUMOCTU, MOXET ObITb CKOPPEKTUPOBaHA
COOTBETCTBYOLLUMMU KO3IPDUUMEHTAMM OAHOBPEMEHHOCTU N UCMONb30BaHUS
n KOJIN4ECTBO aBTOMATUYECKMX BbIK/OHATENEN, YCTaHOBIEHHbLIX MapaniefibHO Ha CTOPOHE NUTaHUS.

* 9T popmMyIbl HE YYUTBIBAKOT Pa3NnyHbIA CABUT (a3 TOKOB UM aCUMMETPUIO LIenu; nepeble ABe GopMybl, 0AHAKO, AONYCTUMbI, @ TPETbS

npuemMnemMa, ecnm ase uenv nutaHna ogMHakoBbl.
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7 Cepusi NpOEKTMPOBLLMKA

MeToabl obecneyeHnss cenekTMBHOCTU

B maHHOM pasgene onucaHbl pasnuyHble MeTodbl 06ecrneyeHns CenekTMBHOCTU 1 061acTb UX MPUMEHEHMS.

B 30He neperpysku ¢ NnpMMeHeHNEeM YCTPOMUCTB 3alMTbl 0ObIYHO peannua3yeTcs BPpeMSATOKOBbIA TUM
CENeKTUBHOCTMU.

B 30He K3 ¢ npuMeHeHneM yCTPOMCTB 3aLlpyTbl 0ObIYHO MOTYT MCMOb30BaThCS Pa3nnyHblie MeToabl 06ecnevyeHms
cenekTMBHOCTM. B yacTHOCTM, B HUXecnenyoLwwmx pasaenax 6yayT pacCMOTPEHbI:

TokoBasa ceneKTMBHOCTb

BpemeHHaa cenekKTnBHOCTb

OHepreTuyeckasa cesieKTUBHOCTb

30HHas CeneKTUBHOCTb.

Mocne HavyanbHOro TeopeTnd4eckoro onmcaHma pasJindiHbiX MeTon0B obecrnevyeHnss CenekTUBHOCTHU 6y,u,eT
npoBengeH aHasin3 MeTogoB CeJIEKTUBHOCTU, KOTOPbIe MPUMEHNMbI OJ1d aBTOMaATUYEeCKNX BbIKJllOYaTENEN.
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BpeMﬂTO KOBasA CeNeKTMBHOCTb

B obwem cnepyeT OTMETUTb, 4TO YCTPOMCTBA 3aLUUThl OT
neperpy3km UMeKT BPEMSATOKOBYID XapakTepucTuky,
cpabaTtbiBalOT 1M OHWU MOCPEACTBOM TEMIIOBOro pacuennTens
AN NOCPEeACTBOM PyHKLMM L 9nekTpoHHOro pacuenutens.

BpemsTokoBas xapakTepuctmka aBAsSeTcs XxapakTepucTUKomn
cpabaTtbiBaHUs, NpMyYeM Mo Mepe Bo3pacTaHus Toka BPems
cpabaTbiBaHNs aBTOMATUHYECKOrO BbIKJIOYATENS YMEHbLLIAETCS.
Korpa nmMmetloTcsa ycTponcTBa 3alnTbl C XapakTepucTrukamm
Takoro Tuna, To NPUMEHSIEMbIA METO[, CENEKTUBHOCTU - 3TO

BpemsAToKkoBasi CenekTMBHOCTb 06ecneyBaeT CenekTMBHOCTb
cpabaTbiBaHUS MyTEM PEryiMpoBKN YCTPONCTB 3aLUMThI TaKUM
obpa3oM, 4YTO 3awWmTa CO CTOPOHbI Harpy3ku npu BCEX
BO3MOXHbIX 3HAYEHUSX CBEPXTOKa cpabaTbiBaeT ObiCTpee, YeM
aBTOMaTMYECKUIA BbIK/IIOYATESNb CO CTOPOHbI MUTAHUS.

Mpwn aHann3e BpemeHu cpabaTbiBaHUSA ABYX aBTOMATUYECKMX
BbIK/ltlOYaTeNein HeobXxoAMMO yUMTbIBaATD:

- [OMNYCKW NOPOroB 1 BpemMeH cpabaTbiBaHUs

- [OeiCTBUTESNbHbIE TOKW, NpOTEeKalLWme B aBTOMaTU4YeCKmX

BPEMSATOKOBAS CENEKTUBHOCTb. BbIKJIIO4ATENSX.

C npakTuU4ecKow TOYKU 3peHUud

Y710 KacaeTcst LONYCKOB, KpuBble cpabaTbiBaHus pacuenuteneiir ABBE npeactaBneHbl B TEXHUYECKMX KaTanorax U nporpaMMHoOM

obecnevyeHnn DOCWin. B yacTtHocTu, B Moayne Curves nporpammHoro obecnedyeHns DOCWIin KpuBble Kak 9NEKTPOHHbIX, Tak 1

TEepMOMAarHMUTHbIX pacLenuTeneit BknoyaloT B cedsa ponycku. CpabaTtbiBaHWe pacuenuTensi, cnefoBaTesnbHO, NoKa3aHo ABYMS KPUBbLIMUA,

OflHa N3 KOTOPbIX yKa3dbiBaeT HanbosbLuee BpeMs cpabaTbiBaHUS (BEPXHSS KPMBas), @ Apyras - HauMmeHbluee Bpems cpabaTtbiBaHUs

(HWXHAS KpUBas).

[ns KOPPEKTHOro aHanm3a CEeNeKTUBHOCTN HEOOXOAMMO PACCMOTPETb HaNXYALUME YCOBUS, T.e.:

- aBTOMATMYECKMI BbIKlOYaTESlb CO CTOPOHbI NUTaHKSA cpabaTbiBaeT B COOTBETCTBUMN CO CBOEN HUXHEN KPUBOM

- aBTOMATUYECKMIA BbIKJIIOYATENb CO CTOPOHbI HArpy3ku cpabaTbiBaeT B COOTBETCTBUM CO CBOEN BEPXHEN KPUBOM

B OTHOLLEHUN [EeNCTBUTENbHBIX TOKOB, MPOTEKAIOLNX B aBTOMATUYECKUX BbIK/lOYaTENSIX:

- eC/1M No aBTOMaTU4EeCKMM BbIKIIOYATENSM MPOMNYCKaeTCs OAMHAKOBbBIV TOK, AOCTATO4HO, YTOObI HE ObIIO NEPEKPbLITUS MeXay KPUBOM
aBTOMATNYECKOrO BbIK/IOYATENS CO CTOPOHbI MUTAHMS U KPUBOM aBTOMATMYECKOrO BbIK/IIOHATENSA CO CTOPOHbI Harpy3Ku;

- ecnv No ABYM aBTOMaTUYECKMM BbIKTIOHATENSAM MPOMNYCKATCA PasdnnyHble TOK1, He0OX0AMMO BbIOpaTh pag, NokasaTesbHbIX TO4EK
Ha KpPMBbIX N y6€,EI,VITbCF| B TOM, 4YTO BEJIN4NHbI BpEMEHU cpa6aTb|Bava 3aLlnTbl CO CTOPOHbLI NUTAHUA BCerga Bbllle
COOTBETCTBYIOLLMX BEIMYMH BPEMEHN 3ALLMTBI CO CTOPOHbI HArPY3KK.

B yacTHOCTM, B Criyyae aBTOMaTMYECKUX BbIK/IOYATENEN, OCHALLEHHbIX AMEeKTPOHHbIMU pacuUenuTensiMmu, MOCKOJSIbKY XOZA, KPUBbIX
It=const, TO /19 NPaBMUILHOrO BbIMNOSIHEHNS MPOBEPKM AOCTATOYHO MPOBEPUTL ABa 3HAYEHUS TOKA:

1,05 x 11" aBTOMaATWYECKOro BbIKIOYATESS CO CTOPOHbI NMUTAHUS (3HAYEHME, HXKE KOTOPOro 3aLumMTa CO CTOPOHbI MUTAaHUS HUKOTAA He
cpabartbiBaeT)

1,20XI3 (Mnu 12)? aBTOMATMYECKOrO BhbIK/IIOYATENSI CO CTOPOHbI HArpy3KM (3Ha4YeHune, Bbille KOTOPOro 3allmTa CO CTOPOHbLI HArpy3ku
obsazarenbHo cpabaTtbiBaeT, obecneunBas 3almTy OT KOPOTKOrO 3amMblKaHNS) BpeMSTOKOBas CeneKTUBHOCTL

1,05 x 11 aBTOMaTU4YECKOro BbIKJIIO4ATEIA CO CTOPOHbI MUTaHUS
[Lonyckas, yto 1, =1,05x11, ¢ y4€TOM CKa3aHHOI0 O AENCTBUTENbHbIX 10% A
TOKax, KOTOpble NMPOXOAAT B @aBTOMATUYECKMX BbIK/lOYaTENNX, Ha N
CTOPOHE Harpysku Noay4aem Tok |g. :\\
- 102¢ -\
3HaueHuns BpeMeHn cpabaTbiBaHNS [ABYX YCTPOWCTB BbIBOASTCS U3 \ \\\
BPEMSITOKOBBIX KPUBbIX. 8 \\\;\
l 10c N
A 1c
10-1¢c
B 0.1KA 1KA 10kA 100KA
BpemsaTokoBasi cenekTMBHOCTb
1,20XI3 (mnn 12) aBTOMaTU4ECKOro BbIKJlO4YaTeNna co A
CTOPOHbBI HAarpPy3Ku 1E3c SN
Donyckas, uto I, = 1,20XI3 (unam 12), nony4aloT Takum xe \§§:\\
o6pasom Tok |, Ha CTOPOHE NUTaHNS, a 3 BPEMSATOKOBbIX KPUBbIX 100c ‘\\\\
[BYX YCTPOICTB Nosy4atoT BpeMs cpabaTtbiBaHWs ABYX YCTPOWCTB. N \\\
B \\ N \\
10c
Ecnu cnepylouee ycnosue cnpaeennueo gns oboux pac-
CMOTPEHHbIX MYHKTOB: .
c
t,>t,
TOorga 06ecneymBaeTcs CeNlekKTMBHOCTb B 30HE Neperpy3Kkiul. 0.1¢c
Ha pucyHke cboky Obina y4TeHa 4acTb TOKa OT APYrux Harpy3ok
0.1KA 1KA 10kA 100KA

1 1,05 aBngeTca MUHMMabHLIM ONpeneneHHbIM 3Ha4YeHneM HecpabaTtbiBaHus, ykasaHHbiM B TOCT P 50030.2. ns HEKOTOPLIX TUMOB
aBTOMATUYECKMX BbIK/IIOHATENEN 3TO 3HAYEHNE MOXET BapbUPOBATLCS (CM. LOMONHUTENBHYIO MHDOPMALMIO B TEXHUYECKOM KaTtasore).

2 1,2 aBnsieTcs MakcMasibHbIM OnpeesneHHbIM 3HaveHem cpabaTbiBaHus ans 3awmTbl oT K3, ykasaHHbiM B FOCT P 50030.2. 1519 HEKOTOPbIX TUMOB
aBTOMATUYECKMX BbIKJIIOHYATENEN 3TO 3HAYEHME MOXET ObITb HUXE (CM. JOMONHUTENBHYIO MHDOPMALMIO B TEXHUYECKOM KaTasnore).
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Cepusi NpoeKkTUpOBLLMKaA

MeToabl obecneyeHnsa cenekTMBHOCTU

TokoBada CcenekTnBHOCTb

OTOT TN CENEKTUBHOCTN OCHOBAH Ha MOJI0XXEHMM O TOM, YTO
yem 6nMxe Touyka 3aMblKaHUSA K MCTOYHUKY MUTaHUSA
YCTaHOBKM, TEM BbiLLe TOK K3. [o3ToMy MOXHO onpenenntb
30HY, B KOTOPOW CNy4YUI0Cb 3aMblKaHWe, MyTEM HaCTPOWKN
MIHOBEHHbIX PYHKLMA 3aLLUTbl HA Pa3/INyHbie 3HAYEHUSA
TOKA.

[MoNHYl0 CenekTUMBHOCTb OObIYHO MOXHO MONYy4YUTb B
KOHKPETHbIX Cly4yasx TONbKO TaMm, rae TOK 3aMblKaHUs
HEBbICOKUI, N roe Mexay ABYMs YCTPOMCTBAMU 3aLUUThI
MMEEeTCS 3JIEMEHT C BbICOKMM MOJIHbIM 3N1EKTPUHECKM
COMpPOTMBNEHNEM (TPpaHCHOPMATOP, O4EHb AJSIMHHBIV Kabenb
nnn kabenb C yMEHbLLIEHHbIM NOMNePEeYHbLIM CEYEHNEM N T.,.)
W, cnenoBaTesibHO, BeNMKa pasHuua Mexay 3HayeHUs Mum
TOKOB K3.

I'IosTomy OaHHbIN TN KoopanHaunm ncnonb3yeTcd, B

NnepByto o4epenb, B KOHE4YHbIX pacnpeaenntesibHbiX WnTax
(HM3KKME 3HAYEHUS HOMUHANBHOr O ToKa 1 Toka K3, n Bbicokoe

C NpakTU4eCcKOn TOYKU 3PEeHUd

— YcTaska 3awwmTbl OT K3 aBTOMATMYECKOro BbIKMOYATENS CO CTOPOHbI NUTaHMa A 6y,u,eT yCTaHOBJIEHA Ha
3Ha4yeHune, He gonyckaiwtliee ero CpaGaTblBaHMﬂ npun K3, KOTopble BO3HUKAIOT HA CTOPOHE Harpy3Kku

ycTpoicTea 3awmTsl B. (B npumepe Ha pucyHke |13 > 1kA)

MWHA

— YcTaBka 3aWmTbl aBBTOMATUHECKOrO BbIK/IO4aTEssi CO CTOPOHbI Harpy3ku B 6yaeT yctaHoBeHa Tak, 4Toobl
oHa cpabaTbiBana npu K3, KOTopble BO3HMKAIOT Ha €ro CTOPOHe Harpysku. (B npumepe Ha pucyHke

13 < 1KA)

makcB

EcTecTBEHHO, yCTaBKM YCTPOWCTB 3aLLMThl JO/KHbI Y4UTbIBATL AENCTBUTENbHBIE TOKM, NpoTeKaloLwme B

ABTOMaTM4YeCKMX BbIK/toHaTENAX.
TokoBasi cenekTMBHOCTb

103c \
\ )
2,
102¢c \\\\\\
N
10c ] xf\Q**
\\ ™N
N
\\
1c
B
10-c
10-2¢ + L
0.1KA 1KA 10KA

MOJIHOE 3NEKTPUYECKOE COMPOTUBNEHNE COEANHNTENbHbIX
kabenen). Ona aHann3a 0ObIYHO UCNONbL3YIOTCA
BPEMSTOKOBbIE KPVBble cpabaTbiBaHUS YCTPOMCTB 3alLUThI.
OH, N0 CBOEMY CYLLIECTBY, SIBNSIETCS ObICTPOAENCTBYIOLLNM
(MrHOBEHHbIM), NPOCT B peanusaumm N 3KOHOMUYEH.

OpHako:

—  npefpenbHbli TOK CENEKTUBHOCTU O0ObLIMHO HU3OK, U,
Taknm 06pa30M, CeNIeKTUBHOCTb 4HaCTO ABNdeTCHa
TONIbKO YaCTUYHOWM;

—  YPOBEHb YCTaBKW 3aLUUTbI OT CBEPXTOKOB ObICTPO
pacTeT;

—  pesepBupoBaHMe 3auThl, obecnednsatoLLee ObICTpoe
OTKJIIOYEHNE MOBPEXAEHHOM IMHUM B Clly4yae, ecnu
OOHO N3 YCTPOWCTB 3aLUNTbl HEUCNPABHO, ABNSETCSH
HEBO3MOXHbIM.

OTO TMN CEeNeKTUBHOCTU, KOTOPbIA MOXET ObiTb TakxXe
peann3oBaH Mexay aBTOMaTUY4ECKUMWN BbIKSOYaTENAMU
0AMHaKOBOro pasmepa n 6e3 ¢pyHkunm 3awmTbl oT K3 ¢
3a4epxXkoi (S).

I

3kA A
Y
Kabenb
JAN

TKA

ik

3HauyeHne npeaenbHOro Toka CenekTUBHOCTM, KOTOPOe MOXEeT
ObITb MOJIy4€HO, PABHO MOPOry MrHOBEHHOro cpabaTbiBaHMsA
3aLMThI CO CTOPOHbI NUTaHus 6e3 Kakoro-1mMGo aonycka.

Is=13

MUHA

lMpumedaHne

3TOT npeges ceyekKTuBHOCTH, CBSI3aHHbIVi C MarHUTHbIM noporom
CpaﬁaTbIBaHl/lﬂ aBToMarn4ecKkoro BblKJllo4atesid CO CTOPOHbI MUTaHus,
npeBbILIaeTCsl BO BCEX C/yyasix, rae peanan3oBaHa sHepretTndyeckas
CEeJIeKTUBHOCTb.

Ecnn ycTraBku, yka3aHHble 415 3Hepl’9TI/l‘leCKOl7] CeJIeKTUBHOCTH,
cobnonaloTcs A4 KOMOUHaUni aBTOMaTtu4eckux Bbiktodaresern co
3HaYeHneM 3SHepreTnyeckon CeneKTUBHOCTU, MNPUBELAEHHbIM B
onybnnkoBaHHbix ABE “Tabnuuax koopauHaumm annaparos 3aLmnTbl 1
ynpasaeHusi”, TO Heob6XxoAMMO MNPUHUMAaTbL BO BHUMaHue npeaen
CeNeKTUBHOCTY, yKa3aHHbIM 3TUX B Tabavuax, a He TOT, KOTOPbIA MOXEeT
ObITb M0JTy4EeH MOCPELCTBOM BbILLENPUBEAEHHON POPMYIIbI.
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BpemeHHas cenekTnMBHOCTb

OTOT TUN CENeKTUBHOCTU npeacTaBnsaeT cobon pa3BuTtue
npepbioyuiero. B gpaHHOM Tune KoopauHauum Kpome nopora
cpabaTbiBaHUA MO TOKY onpenensercs TakXke Bpems
CpaGaTblBaHVIHZ onpepgesieHHoe 3Ha4YeHMe TokKa Bbl3blBaeT
cpabaTbiBaHMe YCTPOWUCTB 3aluTbl NMOCe onpenesieHHoro
BpeMEeHU 3a0eP>XKN, 4HTO NO3BONIAET obecneynTb cpa6aTb|BaHv|e
NOObLIX YCTPOCTB 3aLLUNTbLI, PACMONIOXEHHbIX BNIXKE K TOYKE
3aMblkaHus, uckyas ob6nacTb, B KOTOPOW npousowna
HEenCcrnpaBHOCTb.

[MoaToMy cTpaTernsa HaCTPOWKM 3aKlO4YaETCS B MOCTENEHHOM
MOBBLILLIEHMM MOPOroB TOKa U 3a4epXXek cpabaTbiBaHWsA MO Mepe
NpUOANXKEHNA K UCTOYHMKAM NUTAHUSA (YPOBEHb YCTaBKU
HEernocpeacTBEHHO COOTHOCUTCS C MepapXMYeCKUM YPOBHEM).
Moporn cpabaTbiBaHUS C 3a4EPXKOW AOJIKHbI YYNTbIBATb
LOMYyCKN ABYX YCTPOMCTB 3aWmnTbl U LENCTBUTENbHbLIE TOKW,
KOTOPbIE MPOTEKAIOT B 9TUX YCTPOMCTBAX.

PasHunua mexnay 3agepxkamu, YCTAaHOBAEHHbIMWU ANS
nocnenoBaTesibHbIX yCTpOI7ICTB 3aWnThbl, O0JIKHA y4UTbiBATb
Bpemda oﬁHapy)Keva 3aMblKaHUA N BpeM4da Cpa6aTbIBaHI/IFI
YCTPOMCTBA Ha CTOPOHE Harpy3ku, a Takxke BpemMs MHepuumn

C NpakTU4ecKoin TOYKU 3peHund

MapameTpbl GYHKUMA 3amnThl 0T K3 y ABYX aBTOMATUHECKUX BbIK/loYaTeNel AOMKHbI ObiTb YCTAHOBEHbI:

YCTPOMCTBA Ha CTOPOHE NUTaHUS (BPEMEHHOW MHTepBas, BO
BpPeMsi KOTOPOro YCTPOCTBO 3aLLUMTbl MOXET cpaboTaTb gaxe
rnocne nponagaHnst Toka KOPOTKOrO 3aMbIKaHUS).

Kak v B crnyyae ¢ TOKOBOW CENEKTUBHOCTbLIO, aHaNIM3 MPOBOAUTCS
nyTeM CpaBHEHMS BPEMSATOKOBbLIX KPUBbLIX cpabaTbiBaHUS
3aLNTHBIX YCTPOWCTB.

OObIYHO 3TOT TUMN COrJlacOBaHUS:

- JIerko aHanM3npoBaTb N pPeann3oBathb;

- HEe 04YeHb JOPOroCTOSLLMI B OTHOLLEHUM CUCTEMBI 3aLLTHI;

- MO3BOJISET TMOJIyYUTb BbICOKME 3HA4YeHUs npepgena
CeJNIeKTUBHOCTU (ecnv 3HadyeHve [cw BbICOKOe);

- no3BonsieT obecneynTb pe3epBrUpOBaHNE YCTPOCTB
3alWnThI.

OpHako:

- Bpemsi cpabaTbiBaHUS N YPOBHU SHEPTUM, NMPOMyCKaeMble
3alUTHBIMKU  yCTpOWCTBaMuM, 0COBeHHO 61M3ko
PacCMnONOXEHHbIMU K UCTOYHMKAM, SABASAIOTCA 3HAYMTESb-
HbIMW.

OTO TUMN CENEKTUBHOCTN, KOTOPLI MOXET ObITb TaKXe peasn3oBaH
MeXay aBTOMaTUYeCKMMW BblKilOYaTens My OOUHAKOBOTO
pasmMepa, OCHALLEHHbIMU 3N1IEKTPOHHBLIMUY PACLENUTENSMU C
3awmTon ot K3, cpabaTbiBaloLlein ¢ 3a0epXKKO.

- cnoporamu cpabaTbiBaHus 12 yHKkumin 3amTbl 0T K3 ¢ 3a4ep>XKoin, OTPerynmpoBaHHble Takum 06pa3oMm, A
4TO HEe co3JaeTcs NepekpbITUA 30H cpabaTbiBaHUS, C Y4€TOM AOMNYCKOB U OeACTBUTENbHbIX TOKOB,

npoTekaLlmx B aBTOMaTU4eCKMX BblKto4YaTensax.

- COBpeMeHeM cpabaTtbiBaHns t2 , 0TPerynmpoBaHHbIM Taknm 06pa3oM, HTO aBTOMATUYECKUIA BbIKTIOHATE b
CO CTOPOHbI Harpysku B oTkto4aeT TOK 3aMblkaHns, B TO BPEMS Kak aBTOMAaTUYECKUIA BbIK/OYaTENb CO B
CTOPOHbI NUTaHWs A, KOTOPbIV BCe eLle HaxoanTces B pase oxungaHus, cnocobeH “yBuaetb” OTKIIIoHEHNe

TOKa 1, cnegoBaTtesibHO, OCTaeTCd B 3aMKHYTOM COCTOAHUN.

nOJ'Iy‘-IeHHbII7I I'Ipe,EI,eJ'IbeIVI TOK CEJIEKTUBHOCTW paBeH:
— nopory MrHOBeHHOro Cpa6aTbIBaHI/I9| 3aWnTbl CO CTOPOHDI
nnTaHug, ecnn aTa d)yHKLI,VIFI BKJIlOHEHA, 3a Bbl4ETOM Oonycka:

Is=13,,..

— 3HayeHuto lew A5 BO34YLLHbIX aBTOMaTU4YECKMNX BbIKlOYaTenemn
CO CTOPOHbI NMUTaHUA, ecnn PyHKLMS MFTHOBEHHOW 3alunThbl
ycTaHoBsieHa B nonoxeHne OFF (BbIkn.).

lMpumeyaHne

9Tn npeaesbl cenekTMBHOCTU MPEBLILLATCS BO BCEX CJyyYasix, Koraa
peasim3oBaHa sHepreTnyeckasl Ce/IeKTMBHOCTb.

Ecnn ycrtaBku, ykadaHHble 4J11 9HEPreTun4eckomn CcesneKkTuBHOCTH,
cobnoaanTcs A1 KOMOUHaL M aBTOMaTU4eCKuxX Bbikato4aTenei co
3HayYeHnemMm 9HepreTu4yeckor CeneKkTUBHOCTU, MNpPUBEAEHHbIM B
onybamkoBaHHbIX ABB “Tabnuvuax KoopavHaumy annaparoB 3aLnTbl U
ynpasseHuns1”, ToO HeobxoAnMO NPUHUMAaTb BO BHUMaHue npesnes
CesIeKTUBHOCTY, yKa3aHHbIii B Tabmuax, a He TOT, KOTOPbI MOXET ObiTb
10J1y4eH COoInacHo ykas3aHusiM JaHHoOro naparpaga.

CeneKkTMBHOCTb aBTOMATUYECKMX BhiKilouatenein ABB B ceTsx HU3KOro Hanpsixexus |9

BpemeHHaﬂ CeneKkTUBHOCTb
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A
ICTOpoHa| Ts5
NnUTaHUs
VcnonHenne
N,SHLW
Pacuenurens ™ EL v_
In [A] 400 630 400 | 630
CTopoHa In [A]
Harpysku 63 25 | 25125 | 25| 25|25 | 25
80 25 | 25125 | 25| 25|25 | 25
100 25 | 25125 | 25| 25|25 | 25
N 125 20 | 20 120 | 20 | 2020 | 20
160 20 | 20| 20|20 | 20
B 200 20 | 20|20
g 250 20 | 20 |2 20
i ™ 0 63 |25 25|25 [25] 25][25 [257]
80 25 | 25|25 | 25| 25|25 | 25
100 25 | 25125 | 25| 25|25 | 25
S 125 20 | 20 120 | 20| 20|20 | 20
160 20 | 20| 20|20 | 20
200 20 | 20120 | 20
250 20 20 | 20

7 Cepusi NPOEKTMPOBLLYKa

MeToabl obecneyeHnsa cenekTMBHOCTU

JHepreTmyeckas CcenekTMBHOCTb

KoopanHaumsa  aHepreTM4yeckoro Tuna  sBASeTCH
cneunduryecknmM TUNOM CENEKTUBHOCTUN, KOTOPbI OCHOBaH Ha
TOKOOTrPaHNYNBAIOLLNX XapaKTePUCTMKAX aBTOMATUYECKMNX
BbikJllOYaTENner B nutoM Kopnyce. OTmMevaeTcs, 4TO
TOKOOTrpaHuyMBawLWmMin aBTOMATUYECKNIA BbIKJlOYATENb
ABNFeTCa “aBTOMaTUYECKUM BbIKlOYaTENEM C l-I[f)ei-'iBt::ILlal\/’lHO
MalblM BPEMEHEM OTK/OHYEHNA, B Te4eHMe KOTOPOro TokK
KOPOTKOro 3aMblkaHuUa He ycneBaeT AOO0CTu4Yb CBOEro
MakcuManbHro 3HadeHus” (FOCT P 50030.2).

Ha npakTuke, BCe aBTOMaTn4eCkKne BbiKno4aTesin B IMTOM
Kopnyce cepuit Isomax n Tmax, MoayJsibHble aBTOMaTuyeckmne
BbIKJIlOYATENM W BO3A4YyLWHbIE TOKOOrpaHuYmMBawwme
aBTomaTmdeckme Boikiodatenn X1L E2L E3L, nponssoavmbie ABb,
nmeloT 6osiee UM MeHee BblpaxXeHHbIe TOKOOrpaHuyMBaoLLme
XapakKTePUCTUKU.

B ycnoBusax K3 aTu aBTOMaTnyeckue BbIKlOYATENN UMEIOT
ypes3BblYalHO  BbiCOKOe  OblCTpoaencTeMe  (Bpems
cpabaTbiBaHUA Mnopsiaika HECKONbKUX MUWNUCEKYHA) U

C npakTU4ecKon TOYKN 3peHus

pa3MbIKaloTCA NMPU HAMYNUN 3HAYUTENLHOM anepnoanyeckom
coctaBngiowen. ostoMy [Ona  aHanmMsa  [daHHOro  Buaa
CENUKTUBHOCTN HEBO3MOXHO MCMOJb30BaTh BPEMSATOKOBbIE
KpuBble cpabaTbiBaHUA aBTOMATMYECKUX BbIKOYaTesNen,
MOJlyYEeHHbIE C Y4€TOM  [OENCTBYIOWMX  3HAYEHUN
nepnoanyeckmnx CoOCTaBSIOLLMX.

OTn €aBNeHUsi, B OCHOBHOM, [AWHamuyeckume (M3-3a
NPOMoOpPLMOHaNbHOCTM KBaapaTy 3Ha4eHNs MTHOBEHHOIO ToKa)
M CYLLLECTBEHHO 3aBUCAT OT B3aUMOAENCTBUSA MEXAY ABYMS
nocnenoBaTtesibHbIMU yCTpOVICTBaMVI. nOSTOMy 3Ha4YeHund
eHeprequeCKon CeJIEKTUBHOCTN HE MOryT ObITb onpengeneHbl
KOHEYHbIM MNMOJIb30BaTE/IEM.

Mpon3soamTenn NPesocTaBnaoT TabaunLbl, CHETHbIE IMHEKN
M nporpamMmbl pacyeTta, B KOTOPbIX yka3aHbl 3HAYEHUS
npenenbHoOro Toka cenektuBHocTu Is npu K3 mexay
pasfnNYHbIMKN KOMBUHaLNaMun aBTOMaTUYECKUX
BbiKJllOYaTeNen. OTU 3HAYEHUS ONpPenensiTcs NyTem
TeopeTnyeckoro o6beanHeHUs pPe3ynbTaToB UCMbITAHWUN,
NPOBEAEHHBIX B COOTBETCTBUN C ykasaHusamMmu [Mpunoxenns A
FOCT P 500830.2.

3awmnTHbIE yCcTpoucTBa oT K3 [BYX aBTOMaTUYECKUX BbIK/IlOYATENEN O0MKHbI YYUTbIBATb YCOBUSA, YKa3aHHbIE HUXE. l

- Pacuenutens TepMOMarHUTHOro TUNa co CTOPOHbI NUTaAHUSA

noporu MarHMTHOro cpabaTbiBaHNUA A0/KHbI ObITh TAKMMMN, YTOOLI HE CO3AaBaTh NEPEKPbLITUSA 30H cpadaTbiBaHNS, C A
Yy4E€TOM [I0MYCKOB U AENCTBUTESIbHBIX TOKOB, NMPOTEKAIOLLMX B aBTOMATUYECKMX BbIK/OYATENSAX;

MarHUTHbIA Nopor cpabaTbiBaHWs aBTOMATUYECKOrO BbIK/IOYaTEsi CO CTOPOHLI MUTAHUA JOSKEH ObiTh PaBEH 1v

Bbile 10xIn nnu 6biTb YCTAHOBNEHHBIM HA MaKCUMaJIbHOE 3HaYeHue, eCan OHO PerynpyeTcs.

- Pacuenutenn BNIEKTPOHHOro Tuna co CTOPOHbI NUTAHUA

BCE PYHKLMN 3aLLUTbI OT K3c 3a4epxKon S [OMXKHbI ObITh oTperynmpoBaHbl B COOTBETCTBUN C TEMU Xe YKa3aHNAMMN,

=1 B

KOTOpbIE AEACTBUTENbHBLI B OTHOLLEHUW CENEKTUBHOCTY MO BPEMEHU;
PYHKUMS MIHOBEHHOW 3aLmThbl | aBTOMATUHECKUX BhIKSIIOHATENEN CO CTOPOHBI NMUTaHUS JOMKHA ObIThb BbIK/IOHEHa

I3=OFF

Mony4eHHbI NpeaenbHbI TOK CENEKTUBHOCTY IS - 3TO TOK, ykasaHHbI B Tabnuuax, kotopble ABB npenocTaBnsieT KIMeHTy.

OHepreTn4yeckas CenekTUBHOCTb

103c \ E

NA . Is
102¢ \\\\ \\\ u 4

N :

B\ I N :

10c \\ \ :

NN :

1c N .

N :

10-1¢ a

102¢ — :

0.1KA TkA 10kA

10| CenekTmBHOCTL @aBTOMATUYECKUX BhIKMloHaTenen ABB B CETAX HU3KOrO HanpsikeHus



30HHaa CenekTMBHOCTb

OTOT TUN CeNneKTUBHOCTM npeactaBnaeT coboi pa3sutne
BPEMEHHOWN CeNeKTUBHOCTU.

B o6uemM, 30HHasA CENeKTUBHOCTb peann3yeTcs C NOMOLLbIO
auanora Mexay TOKOM3MepUTesbHbIMU YCTPOMCTBaMU, Tak YTO
npu obHapyXeHUn NpeBbilWeHns nopora cpabaTbiBaHUSA
NO3BOSIET TOYHO ONPeaeNnTb 30HY HEMCMPaBHOCTU 1 OTKIIIOYUTL
rnogavy a51ekTponnTaHns TONbKO B 3Ty 30HY.

OHa MoxeT 6bITb peanv3oBaHa ABYMS criocobamu:

— U3MepUTESNIbHbIE YCTPOMCTBA HaNpaBnatoT nHdopmMaunto o
NPEeBbILLEHNN Nopora ycTaBkM TOKa CUCTEME KOHTPONSA, U
rnocneaHss onpeaensieT, kakoe yCTPOMCTBO AOJIKHO cpaboTaTh;
— KOorga uMelTCs 3HavyeHus Toka, KOTopble Bbile
COOTBETCTBYIOLLIMX YCTABOK, TO KaXO0€ 3aLMTHOE YCTPOMNCTBO
HanpaBfseT curHan 670KMPOBKM NMOCPEACTBOM MPSMOro
COEOVHEHUS VN LWNHBbI HA nepapxmyeckn 6osiee BbICOKUI
YPOBEHb 3alMThl (HA CTOPOHE MUTaHUS MO OTHOLIEHUIO K
HanpaBJieHU0 NoToKa MOLWHOCTU) U, OO0 cpabaTbiBaHUS,
NPOBEPSIET, YTO aHANIOMMYHBIN CUIHAN GJIOKMPOBKM HE NMOCTYM
OT 3aLLMTHOro yCTPOMCTBA CO CTOPOHbLI HAarpy3ku. Takum
o6pa3om, BMELINBAETCH TONbKO 3aliMTa, pacnosioXeHHas
HernocpeaCcTBEHHO CO CTOPOHbI MUTAHUSA OT TOYKM Heucnpas-
HOCTW.

BTopoii cnyyai obecrnednBaeT onpeneneHHo MeHbllee Bpems
cpabatbiBaHus. 10 CpaBHEHMIO C BDEMEHHOW CEeNeKTUBHOCTLIO,
bonee He TpebyeTcs NOBbIWATbL 3af4epXKy MO Mepe
npUBGNMXEHNS K UCTOYHUKY NUTaHUS. 3aaepXka MOXET ObiTb
yMeHbLLEeHa Ha Bpemsi, Tpebyloleecs OJi1s npruemMa BO3MOXHOMO

C npaKkTU4YeCcKOi TOYKU 3peHus
OTOT TUM CENEKTUBHOCTN MOXET ObITb Peann3oBaH:

curHana 6J10KMPOBKN OT 3aLLMTHOINO YCTPOWCTBA CO CTOPOHbI

Harpysku.

3TOT TUMN CENEKTUBHOCTU NOAXOAUT ANA pagnalibHbIX ceTen n, B

COoYeTaHUM C HanpaBJ/IEHHOW 3aWMTON, NOAXOAUT Takxe ANg

CMELLAHHbIX CETEN.

Mo cpaBHEHUIO C BPEMEHHOW CENEeKTUBHOCTbID, 30HHAsd

CeJIEKTUBHOCTb 06ecneqv|BaeT:

- cokpaLleHue BpeMeHn cpabaTbiBaHNst (OHO MOXET BbITb HXE
COTHW MWJIINCEKYHA,);

- CHUXeHWe Kak cTeneHu NOBPEeXAEeHUs, Bbl3blIBAEMOro
3aMblkaHMeM, TaKk W BMelwaTeNbcTBa B CUCTEMY
3NeKTPOnUTaHns;

- CHUXeHue TenaoBbiX N ANHaMN4YeCKMX Harpy3ok Ha 4acTtun
YCTaHOBKW;

- Nony4yeHMe o04YeHb OO0NbLIOrO0 KOJMYECTBA YPOBHEN
CeJIEKTUBHOCTWU.

OpHako:

- OHa 6onee obpemMeHuTeNbHA Kak C TOYKU 3PEHNS CTOMMOCTU,
TakK 1 CNOXHOCTU YCTAaHOBKMU;

- OHa Tp96YET Hannyna AONOJIHUTENbHOITO MCTOYHMKA NMUTAHUSA.

MoaToMy faHHOEe pelleHne, B OCHOBHOM, UCMONb3yeTcs B
CMCTEMax C BbICOKMM HOMMWHaNbHbIM TOKOM U BbICOKUMMN
3HavyeHuamn Toka K3, c ob6a3atenbHeiMu TpeboBaHUAMMN
6e30MacHOCTN 1N HENPEPbLIBHOCTM aKcnayaTaumn: B yacTHocTy,
MMeeTCcs MHOIO NMPMYMEpPOB JIOTMYECKON CenekTUBHOCTU B
KOMMYTaLMOHHO-PacnpenenmnTesbHbIX YCTPONCTBAX, CTOALLMX
HENnocpeacTBEHHO CO CTOPOHbI HArpy3kn TpaHchOPMaToOpPOB 1
reHepaTopos.

- Mexay Bo3ayLUHbIMM aBTOMaTUYECKUMM BbikitodaTensamm Emax X1, ocHaleHHbiMu pacuenutenamm PR332 1 PR333 1 Emax ¢ pac-

uenutenamm PR122 n PR12.

MpenenbHbI TOK CeNEKTUBHOCTU, KOTOPbIN MOXET ObITb nosly4eH, paseH lcw

Is = lcw

- Mexay aBToMaTu4eckuMmn BbiKloHaTensaMmn B iMTomM kopnyce Tmax T4L,T5L n T6L, ocHalwleHHbIMK pacuenutenamm PR223 EF.

MpenenbHblil TOK CENEKTUBHOCTM, KOTOPbIA MOXET OblTb nonyyeH, coctanset 100 KA

Is =100 kA

Takxe MOXHO NOCTPOUTb 30HHYIO CETIEKTUBHOCTb MEX/AYy aBTOMATMYEeCKUMM BbiktodaTensmm Emax, Emax X1 n Tmax.

MprHUMN 0EeNCTBUS 30HHOM CENEKTUBHOCTM MEXAY aBToOMaTtunyeckmumMmm Bolkntovartensmum ABB cnepyowmii:

Mpwy 3HaYEHMSIX TOKA BbILLE CBOUX YCTABOK KaXA0€e 3aLMTHOE YCTPOMCTBO HanpaBnsieT curHas 6/10KMPOBKY Yepes NPsiMOe COeAVIHEHNE
VN LWUVIHBI HA Mepapxmyeckn 60s1ee BbICOKMIA YPOBEHb 3aLLMTLI (HA CTOPOHE NMUTAHMS MO OTHOLLEHMIO K HANPaBAEHMIO MOTOKA MOLLHOCTH)
1, 0O cpabaTbiBaHUS, NPOBEPSIET, YTO aHANIOMMYHbIA CUrHaN GI0KMPOBKN HE MOCTYMNWUI OT YCTPOMCTBA 3aLLUThl CO CTOPOHbLI HArpy3ku.
Takum 06pa3om, cpabaTtbiBaeT TOJIbKO 3aLMTa, PACNON0XEHHAs HEMOCPEACTBEHHO CO CTOPOHbI MUTAHUSt OT MeCTa 3aMblKaHUs.

A ocTtaetcs
3aMKHYTbIM
B pasmbikaeTtcs

w TOK HencnpaBHOCTU
»— CurHan 6nokupoBku

A pasmbikaeTcd
B octaetcqa
3aMKHYTbIM

)

B >3

= TOK HencnpaBHOCTU
»— CurHan 6110kMpoBKM

CenekTMBHOCTb aBTOMATMYECKMX Bbik/todaTenen ABb B ceTsax HM3KOro HanpsikKeHus
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Cepusi NpoeKkTUpPOBLLMKA

Kak obecneymnTtb CeneKTMBHOCTb aBTOMAaTUYECKUX

BblkJ1ro4aTenen Abb

B cnenyouwmnx pasgenax 0yoeTt npoBeneH AeTasbHbIN
aHanuM3 Toro, kak obecneynTb CenekTUBHOCTb pa3-
JNINYHBIX TUMOB aBTOMAaTUYECKUX BbiktodaTenen Abb.
Kaxpas rnaBa noceslLeHa KOHKPeTHOW KoMOuHaumm
aBTOMAaTMYECKMX BbIKJlOUaTENEN U MeTOgaM peanmaaumm
CEeNeKTUBHOCTU MexXay HUMW. 3Ta nydnmkauys coaepxmt
yKkasaHus pnna ObicTporo Bbibopa peryampoBOK
aBTOMaTMYeCKkuUx BbikoyaTenen ona obecnevyeHus
CENIEKTUBHOCTN.

Tunbl aBTOMaTUYECKMX Bbiko4yaTenemn Abb

MCB

MuHmnaTiopHble (MOAYJbHbIE) aBTOMaTUYECKMNE
Bblktoyatenm (MCB)

OTOoT TN NpencTaBfeH Cepuen aBTOMATUYECKUX
BblkNtoyaTenen System Pro-M Compact.

OHW OCHaLLlEeHbl TEPMOMArHUTHBIMU pPacuenuTensMm,
XapakTepucTmkm cpabaTtbiBaHNsi KOTOPbIX COOTBETCTBYIOT
CraHpgaptam M3K 60898, TOCT P 50345 1 DIN VDE 0660.
OTn  aBTOMaTMYyeCkue  BbIKJIKOYATENU  UMEIOT
OTKJIl0YaloLyto cnocobHOCTb (lcu) B COOTBETCTBUK C
M3K 60947-2, TOCT P 50030.2, npegensbl
3HEepPreTN4eckom CenekKTUBHOCTU TakxKe OTHOCHATCS K 9TUM
CraHpapTam.

McCCB

ABTOMAaTUYECKNE BbIKIOYATENN B INTOM
kopnyce (MCCB)

970 BhIK/tOHaTENN cepuii Tmax n Isomax.

OHUM MOryT GbITb OCHALLLEHbl TEPMOMArHUTHBIMU U
3NEKTPOHHBLIMUY pacLEenUTENSIMU.

CaMblii COBPEMEHHbI 3NEeKTPOHHbIN pacLenuTenb cepum
Tmax - 310 pacuenutens PR223EF, nossonatouwunii
peann3oBaTb  30HHYIO  CENEKTUBHOCTb  MeXAay
aBTOMATMYECKMMU BbIKSIOYATENSMU B IMTOM KOpPMyce.

ACB

BO3D,YLIJHbIe aBTOMaTn4eCcKkme BbiKJ1lo4HaTenn
(ACB)

9710 BhIKtOYaTENM cepun Emax n Emax X1.

OHM  MOryt ObiTb OCHaW,EeHbl 3NEKTPOHHBLIMU
pacuenuTensmu.

Camble COBPEMEHHbIE 3IEKTPOHHBIE pacLenuTenm cepumn
Emax n Emax X1 - ato pacuenutenn PR122/P n PR332/P,
NO3BONAIOLIME Peanm30oBaTb 30HHYIO CENEKTUBHOCTD,
n pacuenutenu PR123/P n PR333/P, koTopble, kKpome
30HHOW CENEKTMBHOCTU, TaKkXke NO3BONSIOT peann3oBartb
HanNpPaBfIEHHYIO 30HHYIO CENEKTUBHOCTb.

JaHHble yKasaHuUs OTHOCWUTENbHO PEryJmMpoBoK
pacuenuTenen sBAATCAS 0OWE3HAYUMbIMU 1

MCNOoNb3YTCA N5 GbICTPOro Belbopa yCTaBoK.

34echb NpMBEAEHO KPaTKoe ONMCaHVE PasdnnyHbIX TUMOB
aBTOMaTn4eckux Bolktoyarenen Abb, pacCMOTPEHHbIX B
JaHHOW nybnukaumm.
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CenexktnBHoctb MCB-MCB

OTO aBTOMATUYECKME BbIK/IOYATENN C TEPMOMArHUTHBIM
pacuenuntenem a, crnegosartesyibHO, HEBO3MOXXHO obecneunTb
BPEMEHHYIO CENEeKTUBHOCTb, HE TrOBOPS O 30HHOWN
CEeJIEKTUBHOCTNU.

CtopoHa nutaHma - S200/CtopoHa Harpy3ku - S200

[Ba MeTona CenekTMBHOCTU, KOTOPbIE MOXHO MCMNONb30BaTb,
- 9TO TOKOBaAs CeNIeKTUBHOCTb W 3HepreTnyeckas
CEeNeKTUBHOCTbL. B 3aBucumocTn ot Tuna MCB Ha cTopoHe
NMATaHUS, MOXHO peann3oBaTb NM60 oauH, NMbo apyrom
MeToS,.

Mexnay AByMSs aBToMaTU4ecknmMm Bolktodatenamm cepmm S200 MOXHO peann3oBaTth TOSIbKO TOKOBYH CENIEKTUBHOCTb.

B yacTHOCTU, OeCTBUTENbHBI Clieayowme NpeannucaHns:

- B 30He neperpysku aBTOMaTUYECKNA BbIK/OYATESIb CO CTOPOHbLI HArpy3kn A0/KeH cpabaTbiBaTh GbICTpee aBToMaTuieckoro
BbIKJIIOYATENSA CO CTOPOHbI MUTAHUS, C Y4ETOM A0MYCKOB 1 AECTBYIOLMX TOKOB, MPOTEKAIOLLMX B aBTOMATUYECKMX BbIKNIOHATENSIX.

B 3oHe K3, ¢ yyeTom:

13 HWKHUI MarHUTHBIA NOPOr Cpa6aTbIBaHVIﬂ aBTOMATNYECKOro BbIK/Il0YATENS CO CTOPOHbI NUTaHnsa A

MUHA

13

makcB

BEPXHUIA MarHUTHbIY Nopor CpaﬁaTblBaHVIFl aBTOMAaTMYECKOro BbIKJIIOHATENSA CO CTOPOHbI Harpy3ku B

Ky MakCUManbHbI OXnaaemMblin Tok K3 Ha cTopoHe Harpy3ku B

Ecnn cnenyloume OTHOWEeHNA NOATBepPX4arTCcaA:
13,0 > 1Kq

I3MaKcB< IKB
MO>XXHO roBoOpuUTb O NOJNIHOW CeNEeKTUBHOCTH.

MUHA

B npoTuBHOM cnyyae, MMeeTCca 4YacTU4Has
CeNeKTUBHOCTb, 7 npenenbHblii TOK
CeneKTMBHOCTY ByaeT:

A Is=13,,..
IKg OTO NpuW AONYLLEHUN, YTO MAarHUTHbIE NOPOr
cpabaTtbiBaHUsi aBTOMATMYECKOrO BbIKOYaTENS
CO CTOPOHbI MUTaHMS U aBTOMaTUYECKOro
BbIKJIIOYATESIA CO CTOPOHBI HArpy3Kku He Co3aatoT
nepekpbITUs 30H cpabaTbiBaHUs, C Y4ETOM
[EeNCTBUTENbHbIX TOKOB, MNPOTEKAWNX B
BbIKJIOYATENSX.

o B

CrtopoHa nutaHna S290D-S500D-S800/
CTtopoHa Harpy3ku - S200

ABB npepnocTtaBnaetr TabnAuMubl  CENEKTUBHOCTU MexAay
aBTomatnyeckumm BolkiodaTensmm S500, kpueas D, S290, kpueas D
n S800 kpuBble B, C, D Ha CTOpoHE NMUTaHUsi 1 aBTOMATUYECKUMM
BbIknloyaTensamu cepum S200 Ha CTOpoHEe Harpy3ku. ITu TabnurLbl
cofepXar 3HaYeHUst SHEPreTUYECKOM CENeKTUBHOCTH.

B yacTHOCTW, Ans 3HaYeHuii Tabnuuy, KOTopbie crenyeTt cuntaTb

[EeNCTBUTENbHBIMU, UMEIOT CUAY CleayioLme npegnncaHmis:

- B 30He Meperpy3ku aBTOMATUYECKWUI BbIKIOHYATENb Ha
CTOPOHE Harpyskum p[onxeH cpabatbiBaTb ObiCTpee
ABTOMATUYECKOrO BbIKJIOYATESSI CO CTOPOHbI MUTaHUS, C YHETOM
[OMNYCKOB W [eNCTBUTENbHbIX TOKOB, MPOTEKaloWMX B
aBTOMaTUYECKUX BbIKNoYaTENSX.

- B 30He K3 HWXHUIA MarHuTHbIA nopor cpabaTbiBaHUs
aBTOMaTUYECKOro BblKAOYaTENd CO CTOPOHbI NMUTAHUA ©
BEPXHUI MarHUTHbIN nopor cpabaTtbiBaHMs aBTOMATUYE€CKOro
BbIK/IO4aTENS CO CTOPOHbI HArpy3Kn AOMKHbI OblTb TaKMMM,
4TOObI HE CO34aBaTh NEPEKPLITUA 30H cpabaTbiBaHUs, C YHETOM
[OMNYCKOB U OEWCTBUTENbHbIX TOKOB, MNpOTekawwmx B
aBTOMATUYECKMX BbIKIOYATENSX.

!

1A

1 B

[Mony4YeHHbI NpefenbHbli TOK CenekTuBHoCcTM Is - 3TO TOK,
yKa3aHHbI B Tabnmuax, kotopble ABB NnpenocTaBnsieT KINeHTy.

CenekTMBHOCTb aBTOMATMYECKMX Bbik/todaTenen ABb B ceTsax HM3KOro HanpsikKeHus
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B 20 |35 25
P25 |35 (5 )
| 32 -
| 40

10KA
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7 Cepusi NPOEKTMPOBLLYKa

CenektnsHoctb MCCB-MCB

30ecb npoBoAMTCS aHanu3 cnydas obecnedeHus B gaHHoM cnydae, 6narogaps pasnivyHoOMy pasmepy ABYX
CENIeKTMBHOCTM MEeXy aBTOMAaTMYECKMM Bblk/lo4aTesieM B aBTOMaTMYECKUX BbiKloyaTesnei, Bceraa BO3MOXHO Noy4uTh
INTOM KOPMyce Ha CTOPOHE MUTaHMA W MOAYbHbIM  3HEPreTUYECKYl CEeNIeKTUBHOCTb.

aBTOMATUYECKMM BbIK/TOYATENIEM Ha CTOPOHE Harpysku.

CrtopoHa nutanusa - T1-T2-T3-T4/CtopoHa Harpy3ku - MCB
B ny6nvkaumm “Tabnmubl koopanHaumm” nmetoTcs Tabnmubl ¢ ykazaHMeM aBTOMaTUYECKUX BblkitoyaTenei

cepuii Tmax T1, T2, T3 n T4 Ha CTOPOHE NNTAHUS 1 MOAYJIbHbIX aBTOMATUYECKMX BblktodaTenen (MCB) cepuin

S200, S290 n S500. YkazaHHble 3HAYEHUNS QHEPreTUYECKON CEeNEeKTUBHOCTU AEACTBUTENbHbI NPWU A
NnoATBEPXXAEHUN OMUCAHHbIX HUXE YCTIOBUIA.

30Ha neperpysku

B 30He neperpysku aBTomMaTM4eCKnin BelkJlloYaTelb CO CTOPOHbI
Harpy3ku gonxeH cpabartbiBaTh ObICTpEE aBTOMATUYECKOrO
BbIK/lO4ATENS CO CTOPOHbI MUTAHUSA, C y4€TOM OOMYCKOB "
L0EeNCTBUTENbHbLIX TOKOB, NMPOTEKALWMX B aBTOMATUYECKUX
BbIK/OYATENSIX.

= B

3o0Ha K3 CenekTnBHOCTb mexay T2160 PR221 In100 1 S280 C50
ABTOMaTU4eCKUii BbiKJllO4YaTeslb TEPMOMAarHMTHOro Tuna co
CTOPOHbBI NUTaAHUSA 104¢
MarHuTHbIM Nopor cpabaTbiBaHWS OOMKEH ObITb:
- Bbllwe unn paBHbiM 10xIn, ecnn mMarHUTHLIA Nopor
cpabaTbiBaHUs GUKCUPOBaHHbIN (TMD) 103¢
- YCTaHOBJIEH Ha MaKCUMaslbHOE 3HAYEHME, ECNIN MarHUTHbIN \ \
nopor cpabaTtbiBaHus perynmpyemsiii (TMA) \
- TakuM, 4TOObl HE CO34aBaTh NEPEKPLITUS 30H cpabaTbiBaHUS 102¢
C aBTOMATUYECKUM BbIK/IOHATENEM CO CTOPOHbI HArpy3ku, ¢
YYETOM [I0MYCKOB 1 AEeACTBUTESbHBIX TOKOB, MPOTEKAIOLLMX
B aBTOMATMYECKNX BbIKJIOHATENSAX.

/>

W
/4

/ /
/
//
//
7/
7

10c

ABTOMAaTUYECKUII BbiKJllOYaTENb 3JIEKTPOHHOIO TUMNa co
CTOPOHbBI NUTaHUSA 1c
DyHKUMA MFHOBEHHOW 3awwmThl | gomkHa 6biTe yCTaHOBMEHA B N
nonoxeHue OFF (BbIkI1.)

13=0OFF 10-'c
Mopor Toka 12 dyHKuMn S, ¢ y4eToM Kakoro-nnbo oonycka, AOKEH
ObITb OTPErynMpoBaH Tak, YTOObl He CO3aBaTb NepPeKpPbITUS 30H
cpabaTbiBaHUS C BEPXHUM MarHUTHbIM MOPOroM cpabaTtbiBaHus 10-2¢
aBTOMATM4ECKOr0 BbIK/IO4ATESNA CO CTOPOHbI Harpysku 13, ., C
Y4ETOM AENCTBUTENbHBLIX TOKOB, MPOTEKAOLLIMX B aBTOMATUYECKNX
BbIK/IIOYATENSAX. 0.1kA TKA 10kA

B oTHOwWeHWK t2 BpemeHu cpabatbiBaHus GyHKLMKN S:
t2, > 100mc kak npu IPt=const ,Tak 1 npn t=const

Mony4eHHbI NpeaesbHbIi TOK CENEKTUBHOCTY IS - 3TO TOK, ykadaHHbI B nyGnnkaumm “Tabnuusl KoopavHaUMM annapaTtoB 3alimThl U

ynpaeneHns”. A
s T
WcnonHenue, NSH, L
Pacuenutens) TMM EL
Iy [A] 160
5;3903*"(3 Xapaxteprctuca| ey [KA] In [A] 125 | 16 | 20 | 25 | 32 | 40 50 | 63 80 | 100 | 125 | 160 [ 10 | 25 63 | 190 | 160
<2 T T T T T T T T T T T T T T T T
C 3 15 15 15 | 15 15 15 | 15 15 | 15 | 17 T T T T T T
4 15 15 15 | 15 15 | 15 | 15 15 | 15 | 7 T T T T T T
6 55¢ | 55 | 55 | 55 | 55| 55 | 55 | 105 | 15 17 T T T T T
8 55 | 55 | 55| 55| 55 | 105 | 15 17 T T T T T
» 10 3* | 3 3 3 | 45 | 75 | 85 | 17 T T T T T
13 3* 3 3 |45 |75 | 75| 12| 2 | T T T T
5200P 16 3 3 | 45 s |75 12| 2 | T T T
B-C 20 3* 3 5 6 10 | 15 T T T
25 3% 5 6 10 | 15 T T T
32 3* 6 75 | 12 T T T
B 15 40 55¢ | 75 | 12 T > Y T
50 3 5 7.5 1105 105 [)10.5
63 5% 105 105
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CtopoHa nutaHuga - T5-T6-S7-S8/CtopoHa Harpy3ku - MCB l
Mpwv HaNMYMM aBTOMaTUHECKUX BbIKIOYaTENEen B iToM koprnyce Tmax T5, T6 v Isomax S7, S8 n MoaynbHbIx

aBTOMaTnyeckux Bblkodateneit (MCB) Ha CTOpoHe Harpy3ku BCeraa UMeeTCs NoJIHas CeNIEKTUBHOCTD,
€CJIV MOATBEPXOAIOTCS HUXEYKa3aHHbIE YCII0BUS.

30Ha neperpyskum

B 30He neperpysky aBToMaTtM4eCKNin BbIK/IlOYaTENlb CO CTOPOHbI

Harpysku fofixeH cpabaTbiBaTb ObICTpEE aBTOMATUYECKOrO

BbIK/1lO4ATENA CO CTOPOHbI NMUTAHUA, C Y4€TOM OOMNYCKOB U

[EeNCTBUTENbHbLIX TOKOB, NPOTEKAOLWMX B aBTOMATUYECKUX

BbIKJIOHATENSAX.

A

1 B

3oHa K3
ABTOMAaTU4YECKUIA BbiKJIlOYaTEe/lb TEPMOMAarHUTHOro Tuna co
CTOPOHbBI NUTAHUSA
MarHuTHbI Nopor cpabaTbiBaHWS A0/MKEH ObITb: CenektuBHocTb mexpay TSN400 PR221In320 n S284 D63
- Bbllwe wmnn paBHbiM 10xIn, ecnu MarHUTHbLIA Nopor 104c
cpabatbiBaHUs GUKCUPOBaAHHEIN (TMD)
- YCTaHOBJIEH HA MaKCUMasbHOE 3HAYEeHME, ECNIN MArHUTHBbIN
nopor cpabaTbiBaHns perynupyemsiii (TMA)
- TakuMm, 4TobObl HE CO34aBaTb NEPEKPbLITUS 30H CpabaTbiBaHNS \\
C aBTOMATUYECKUM BbIK/IOHaTENEM CO CTOPOHbI HArpy3ku, C 102¢ N <
Y4€TOM [0MYCKOB U AEeNCTBUTENbHbIX TOKOB, MPOTEKAOLLMX \ NN
B @BTOMATMYECKUNX BbIKJIOHATENSAX. \ \\\
ABTOMaATU4YE€CKUI BbIKJIlOYATEsIb 3JIEKTPOHHOrO Tuna co 10c AN

A
CTOPOHbBI NUTaHUSA B\\\ \

103c

DyHKUMA MFHOBEHHOW 3amThl | LOmKHA ObiTb YCTAHOBIEHA B
nonoxexne OFF (BbIk.) 1c N

\
I3=OFF N l

Mopor Toka 12 dyHKuMK S, nckioyas Kakon-nmbo AonycK, AOKEH 10-7¢c ™
ObITb OTPErynMpoBaH Tak, YToObl He CO34aBaTb NepeKkpPbITUS 30H
cpabaTbiBaHNs C BEPXHUM MarHUTHbIM MOPOrOM aBTOMAaTUYECKOro
BbIK/IOYATENI CO CTOPOHbI Harpysku I3, .. C y4yeTom 10-2¢
[eNCTBUTENbHbBIX TOKOB, MPOTEKAOLLMX B BbIK/IOHATENSIX.

B oTHoLwweHnn BpemeHn cpabaTbiBaHns 2 dyHkumn S: 0.1KA TKA 10KA
2, >100 mc kak npu It=const ,Tak 1 npn t=const

MpenenbHbIN TOK CENEKTUBHOCTY IS ABNSETCA MEHbLUMM 3HAYEHMEM MEXAY OTK/IOYAIOLLLEN CMTOCOOHOCTbIO aBTOMATUYECKOrO
BbIKJIIOYATENSA CO CTOPOHbI MUTAHWUS 1 OTKJIIOHAIOLLLE CMOCOOHOCTHI0 aBTOMATMYECKOMO BbIK/IOYATENS CO CTOPOHbI HArpy3KU.
Ccblnasch Ha Npymep, NPUBEOEHHbIA HA PUCYHKE BbILLE

$284D63 lcu=15kA
T5N400 lcu=36 KA

cnepoBartesibHO Is=15kA

CenekTMBHOCTb aBTOMATUYECKMX BhikModaTenen ABB B ceTax HUM3Koro HanpspkeHus | 15
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Cepusi NpoeKkTUpOBLLMKaA

CenexktnBHoctb MCCB-MCCB

34ecb NpoBOAMTCHA aHanu3 chnydasas obecnedyeHus
CenekKTMBHOCTM MeXay AOByMdA aBTOMaATU4YE€CKUMU
BbIKJ/T1IOHaATENAMU B JIMTOM KOpnyce. B aTtom cnydyae MOXHO
MCMNoNb30BaTbh pas3/inyHblie MeToabl ANa obecneyeHuns
CenekTmBHOCTH Mexay aBToMaTn4ecKnmm
BbIKJTlO4HaTENAMW:

TokoBass CeNnekKTUuBHOCTb

09 KOMOUMHaUUI aBTOMaTUYECKUX BbiKlo4yaTenewu,
KOTOpble He WMelT 3HauyeHUs SHepreTuHeckown
CeNneKkTUBHOCTU, Korga 31€eMeHT C BbICOKMM MOJIHbIM
3NIEKTPUYECKNM COMPOTUBJSIEHMEM PACMOJIOXEH MexXay
HUMU

TokoBasi CeneKTUBHOCTb

BpemeHHaﬂ CeJIEKTUBHOCTb

aons KkombuHaunini aBToMaTUYECKUX BbiKJloHaTenem,
KOTOpble He UWMEIT 3Ha4YeHUs 3IHepPreTnyeckom
CENEKTUBHOCTU, 8 aBTOMATUYECKUIM BbIK/IOYATENb CO
CTOPOHDbI nnTaHna OCHaleH ONEeKTPOHHbLIM
pacuenntenemMm

OHepreTnyeckas CesieKTMBHOCTb
0N KOMOMHaAUMI, yKasaHHbIX B nybnukauum “Tabnanubl
KOOpAMHALMKM annapaToB 3alUnTbl U ynpasieHus”

30HHas ceNneKTUBHOCTb
01 aBTOMATUYECKNX BbIKtoyaTenen Tmax, OCHalLEeHHbIX
pacuenutenamn PR223EF

ObGecneyeHne TOKOBOW CEeNIEKTUBHOCTM MeXAy aBTOMaTUYECKUMM BbIKJIOYATENAMU B JIMTOM KOPyCce MOXET OKa3aTbCs
HEeoOX0AMMbIM, eC/in UMelTCs aBToMaTUYeckne Bbik/loHaTen oAnMHaKoBOro pasmMepa, AJs KOTOPbIX He MMeeTcs
3HAYEHUIN BHEePreTUYEecKo CEeNeKTUBHOCTM B TabnMLax.

B nio6om cnyyae, MOXHO MOy4MTb TOJIbKO HU3KME 3HAYEHUs1 CeNEKTUBHOCTU Ha ypoBHEe Makcumym B 10 pas 6osblue
HOMWHAsIbHOrO Toka In pacuenuTens Ha CTOPOHE MUTaHUS.

[ns obecneyeHns TOKOBOW CENEKTMBHOCTU HEOOX0AMMO cobniogaTh cnenyoLlme npeanncaHus:

B 30He neperpy3km aBToMaTU4YeCKUIA BbiKloYaTelb CO CTOPOHbI HArpy3ku AoskeH cpabaTbiBaTbh GbicTpee
aBTOMAaTUYECKOr0 BbIK/IOYATENS CO CTOPOHbI MUTAHWS, C YHETOM AOMYCKOB U A8NCTBUTENbHBIX TOKOB, NMPOTEKAOLLMX

B aBTOMATUYECKUX BbIKJIHOHaATENAX.
B some K3, ¢ yueTom: TokoBas cenekTuBHocTb T4N250 TMA250 n T4N250 TMAS80

13 HVXXHWIA MarHUTHbI NOpor cpabaTbiBaHUsl aBTOMATUYECKOTO  104¢ \

MUHA

BbIK/IKO4ATENS CO CTOPOHbI NUTaHWA A \
13 BEPXHWI MarHUTHbIA MOPOr cpabaTbiBaHWst aBTOMATUHECKOTO (3¢

BbIK/IIO4ATENSI CO CTOPOHbI Harpy3ku B \
Ik MaKCUMaUTbHbIN OXuaaemblii Tok K3 Ha cTopoHe Harpy3kv B

Ecnun cnepyiowme OTHOLLIEHUS NOATBEPXAAIOTCS: 102¢ N
l 13,0 > 1Kg
13 <Ikg

makcB

/
/
>
sesfunsnnnsnnnEnnnan
A

/

10¢ N

MOXHO FOBOPUTb O MOJIHOW CEeNeKTUBHOCTM.

B npoTtuBHOM cilyyae, MMeeTcd 4YacTudHasa

CeJNIeKTUBHOCTD, " npenenbHbIn TOK

CEeNeKTMBHOCTM OyaeT:
KaGenb |~ 3 VA

MUHA 10-1c

JAN

OTO0 Npu OONYyWEHUN, 4TO MarHUTHbLIE MOPOrn

cpabaTbiBaHNS aBTOMATUHECKOrO BLIKIOHYATENS CO  10-2¢

-

CTOPOHDbI nnTaHma n aBToMaTn4eckoro

B BbIK/1lO4aTENId CO CTOPOHbI HArpy3kn He co3gatoT
nepekpbiTua 30H Cpa6aTbIBaHI/IFI, C y4yeTom

NEeNCTBUTENbHLIX TOKOB, MNpOTeKawlWnx B 0.TkA TkA 10KA

BbIK/Ilo4aTensax.
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Ob6ecneyveHre CenekTMBHOCTY N0 BPEMEHM MEXY aBTOMaTMYECKMMM BbIKJTHOHATENAMMN B JINTOM

KOpryce MOXeT 0ka3aTbCA He0OXOANMbIM, €CIIN UMEIOTCH aBTOMATUYECKMNE BbIKITIo4aTenm

0AMHAKOBOro pasmepa, OJiI9 KOTOPbIX HE MMeeTCs 3HauYeHU 3HepreTuHeckomn A
CeJIeKTUBHOCTM B Tabnnuax, n aBTOMaTU4YeCKMii BbiKJllo4aTelb CO CTOPOHbI MUTaHUS

OCHalLEeH 3neKTPOoHHbIM pacuenutenem ¢ gpyHkumen S (T2-T4-T5-T6-S7-S8).

B nto6om cnydae, MOXHO MOJIy4nTb TONIbKO HU3KME 3HAYEHUSI CEeNIeKTMBHOCTU Ha YPOBHE

Makcumym B 10 - 12 pa3 60oJiblle HOMMHAJIbHOrO HEMpPepbIBHOro Toka lu aBToMaTM4ecKoro

BbIKJIO4ATENS CO CTOPOHbI MUTaHUS. B

BpemeHHas cenekTuBHOCTb l

Ona obecrneyeHns BPEMEHHON CeNnekTUBHOCTN HeoBXoauMo cobmoaaTh CleayoLme
npeanucaHus:

B 30He neperpy3kun aBTOMaTU4YECKNI BbIKOYaTESlb CO CTOPOHbI HArpy3kM AOJIKEH
Cpa6aTbIBaTb 6bICTpee aBTOMaATM4eCKOro BbikyitoyaTend co CTOPOHbI MNTaHUA, C y4eTOM
[0MNYyCKOB N OENCTBUTESNbHbLIX TOKOB, MPOTEKAIOLLMX B aBTOMATUYECKNX BbIKTIOHATENSAX.

B soHe K3

- nopor Toka 12, byHKuyn S aBTOMaTUYECKOro BbiKtoYarTess
CO CTOPOHbI MUTaHWS AOJIXEH ObiTb OTPEryIMPOBaH TaknM
obpa3om, 4TOObI He co3aaBaTb MNEpPekpbiITUA 30H 104C
cpabatbiBaHMsA ¢ Moporom Toka 3awmTtbl oT K3 (13 unn 12)
aBTOMATUYECKOro BbIK/IIO4ATENS CO CTOPOHbI HAarpy3kn, ¢ 103¢ Is >
YYETOM [0MYCKOB U AENCTBUTENbHBLIX TOKOB, MPOTEKAIOLLIMX
B @BTOMATUYECKNX BbIK/IOYATENSIX.

102¢ \\\

BpemeHHasn ceneKTMBHOCTb Mexay AByMmA T4

V.

/& /4
7/ 7/
/
7/

- B oTHoweHun BpemeHn cpabaTtbiBaHusa t2 dyHkumm S,
perynmpoBku BbikntoyaTenern MCCB Ha CcToOpoHe nutaHus
yKasaHbl HUXE B COOTBETCTBUM C ycTaBkon/Tunom MCCB Ha  10c
CTOPOHE Harpy3Kku:

@

Korga nopor cpa6aTtbiBaHua 12, aBTOMatM4eckoro 1c
BbIKJIOHYATESISI CO CTOPOHbI MUTAHUS BbILLIE MIHOBEHHOM \\
3alMThl aBTOMATMYECKOr0 BbIK/lOYaTENS CO CTOPOHbI

Harpy3ku (MarHuTHbIA, I3=0ON (BkN.) nnmn camodawmTa), To 10-7¢c
[ENCTBUTENBHO CrieaytoLee:

dessssguunnnnfusnnnnuannnngunnn

t2,> 150 mc, ecim It =const 102¢

t2,> 100 mc, eciim t =const

Kkorga nopor cpabaTeiBaHua 12, aBTOMaTM4eCcKoro
BbIKJIIO4aTEs CO CTOPOHbI NMUTaHWIS BbILLE TOMbKO nopora 12, 0.1kA TkA 10KA
aBTOMAaTUYECKOrO BbIK/OYATENS CO CTOPOHBI HArpy3Ku, TO,

NPV UCNOJNb30BaHNM KPUBbIX C TEMM Xe XapakTepucTkamu,

LEeNCTBUTENBHO creayioLlee:

t2, - ponyck > t2_+ gonyck + 50 mc

OTO OTHOLLEHME JOMKHO Yy4MTbIBaTbCS, KOraa nocpeactsom avanora unm 6noka PRO10T 1Cnonib3ytoTCs 31eKTPOHHbIE YyCTaBku. B
Yallle BCTPEeYaloLLMXCs Cllyqasx - NPUMEHEHVE MMEeIoLLMXCS YyCTaBok nocpeacTtsom DIP-nepeknioyateneil - 3Ha4eHust, ykasaHHble
B Tabnunuax, AoKHbI COOTBETCTBOBATD!

ycTaBka BpemMmeHu t2

MCCB Ha cToOpOHe NUTaHus t2,=250 t2,=250 t2,=500
MCCB Ha cTOpOHe Harpysku t2,=50 t2,=100 t2,=250
lMpumedaHne

YkaszaHusi o perynvpoBskax pacueru/lreneﬁ SBNISIIOTCS] OOLLE3HAYNMBIMU U UCMNOoJIb3YIOTCA A5 6bICTpOI'O Bblﬁopa YyCTaBoK, obecrneynBaloLLmx
CeneKTUBHOCTb. s KOHKPETHbIX KOMOUMHaLMIi aBTOMaTUYECKUX Bbik/loHaTeneii n KOHKPETHbIX yCﬂOBMVVI yCTaHOBKU ABBE moxet npenocrtasnTb
yKaszaHuvsi, KOToOpble He y4YnUTbIBalkoT ripasBul, coaepXxaLumnxcs B AaHHOM AOKYMeHTe, ogHako CrocobHbl 06ecrne4nTb CeneKkTMBHOCTb.

MpenesbHbIi TOK CENEKTUBHOCTM PaBEH NOPOry MrHOBEHHOI 0 cpabaTbiBaHus |3 BbiLLEPaCTON0XEHHOr0 aBTOMaTUYECKOMO BbIK/IIoHaTe1st
MUHYC [10MYyCK
Is=13

MUHA

CenekTMBHOCTb aBTOMATUYECKMX BhikMlodaTeneln ABB B ceTax HM3Koro HanpspkeHus | 17
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Cepusi NpoeKkTUpOBLLMKaA

CenektnsHoctb MCCB-MCCB

OHepreTu4yeckas cesleKTUBHOCTb l
ABB npenocTaBnsieT KMeHTy Tabnnubl KoopaHauumy, B KOTOPbIX yKa3aHbl 3HAYeHUsi 9HEPreTU4ecKom

CenekTUBHOCTU Npu 415 B Mexay BO3MOXHbIMM KOMOUHALMSAMN aBTOMATUYECKUNX BbIKNOYATENEN B INTOM

Kopryce. A
Tak Kak aBTOMaTU4eCckne BbIK/IloYaTeNn B IMTOM KOPMyce MOryT OblTb OCHALLEHbl TEPMOMAarHUTHLIMU 1
3/1EKTPOHHbLIMU PACLENUTENSIMU, KOTOPLIE SIBAISKOTCS PEYINPYEMbIMU, KITMEHTY HEOOXOAMMO BbINONHUTL
HeKoTopble NPOBEPKN AJis oBecrneyeHnst CeNeKTMBHOCTU 0 3Ha4YeHns Toka K3, ykasaHHoro B Tabnuuax.
B 30He neperpyskm aBTOMaTUYECKMIA BbIKOYaTENb CO CTOPOHbI HArpy3kn JomKeH cpabaTbiBaTh
ObICTPEE aBTOMATMYECKOr 0 BbIKOYATESS CO CTOPOHbI MUTAHUS, C Y4ETOM AOMNYCKOB N AENCTBUTENbHbIX

TOKOB, NMpOoTeKamLmnx B aBTOMaTU4YECKNX BbIKJTIOHATENAX. B
B soHe K3
ABTOMATUYECKUI BbIKJIIOYaTE b TepMOMAarHUTHOro Tuna co 3HepreTV|quKaﬂ CENEKTUBHOCTb MEX[Y BbIKIIOUATENAMU

CTOPOHbI NUTaHua (T1-T2-T3-T4-T5-T6)
MarHuTHbIn nopor cpabaTbiBaHWA AOKEH OblTb:
- BbllWe uan paBHbiM 10xIn, ecnu MarHUTHbLIK nopor
cpabaTtbiBaHusa GUKCMpoBaHHbIi (TMD) 103¢
- YCTaHOBNEH HAa MakCMMaslbHOe 3Ha4YeHne, eCnn MarHUTHbIN \
nopor cpadatbiBaHusl perynnpyemblii (TMA) I
- TakuMm, 4ToObl He cO3aaBaTb NEPEKPbITUS 30H cpabaTbiBaHUS 102¢c \\
C aBTOMaTUYECKMM BbIK/IIO4ATENEM CO CTOPOHbI HArpy3ku, ¢ N N N A
Y4eTOM [0MYyCKOB 1N AENCTBUTENbHBIX TOKOB, MPOTEKAOLLMX B N \ N
aBTOMATMYECKNX BbIKIOHATENSAX. 10c \\\ N \
N
ABTOMAaTUYECKUI BLIKJIIOYATENb 3/IEKTPOHHOrO TUNA CO BN \\ AN
CTOPOHbI NUTaHua (T2-T4-T5-T6-S7-S8) 1c AN
- @yHKUMA MTHOBEHHOM 3alumThl | omkHa BbITb yCTaHOBNEHA B

nonoxenHne OFF (BbIk.)
13=0OFF 10-¢

nopor cpabaTbiBaHns 12, aBTOMaTU4ECKOro BbIKNOHaTeNs Co
CTOPOHbI NUTAHUSA A0NXeH OblTb OTPEryMPOBaH Takum
obpa3om, 4TOObI He co3gaBaTb MNEepekpbiTUS 30H
cpabaTbiBaHUs ¢ noporom cpabaTbiBaHus 3awmTel oT K3 (13
11 12) aBTOMAaTNYECKOro BbIKJIl0HaTES1s1 CO CTOPOHbI HArpy3Kku, 0.1kA TkA 10kA
C Yy4€TOM J0MYCKOB 1 AEACTBUTENbHbIX TOKOB, MPOTEKAOLLNX B DHepreTnyeckasn CenekTMBHOCTb MEXAY BbIKNoYaTeNnamm
AaBTOMATUHECKMX BbIKtOHaTENAX. B IMTOM KOpnyce C TepMOMarHUTHbIMK pacuennTenammn
- B oTHOLWEeHWM BpemeHn cpabaTtbiBaHus t2 dyHkumn S, ycTaBku
BbikitodaTenei MCCB co CTOpOHbI NUTaHNS yka3aHbl HUXE B 103¢
COOTBETCTBUM C ycTaBkol/Tunom MCCB Ha CTOpPOHe Harpy3Ku: Is
Korga nopor cpabaTbiBaHua 12, aBTOMaTU4eCKOro \§
BbIKNIOYATENS CO CTOPOHbI MUTAHNS BbILLE MIHOBEHHOW 3aLLMThI 102¢c N
aBTOMATMYECKOro BbIK/IIOYATENS CO CTOPOHbI Harpy3ku
(MarHUTHbINA, I3=ON (BK1.) K camo3awmTa), AENCTBUTENBHO
cneayioulee: 10c
t2,> 150 mc, ecnu It =const
t2A2 100 mc, ecnun t =const 1c

Korga nopor cpabatbiBaHnal2, aBTOMaTU4eCcKoro
BbIK/IO4ATENA CO CTOPOHbLI MUTaHMA Bbille TONLKO nopora 12,
aBTOMAaTUYECKOro BbIK/OYATENS CO CTOPOHbI HArpy3ku, To, Mpu 10-1c
MNCMOJIb30BaHUM KPUBLIX C TEMU XE€ XapaKTepucTukamu,
DEeNCTBUTENBHO crieayloLlee:

t2A - AONYCK > t2B + ponyck + 50 mc

B JINTOM Kopnyce C TepPMOMarHUTHbIMK pacuennutTenamun

yd
/

102¢ = il

//
7/ 1/

) —=.

© N/
/

N

NS

10-2¢

0.1KA KA 10kA
OTO OTHOLUEHME A0/IKHO YYNTLIBATLCS, €CNM NocpeacTBOM ananora nnm 6noka PRO10T ncnonb3yoTcs aneKkTPoHHbIE YyCTaBku. B
yalle BCTpeYatoLMXCH CrydasXx - NPUMEHEHNE MMEIOLMXCS YCTaBok nocpeactsom DIP-nepekntoyaTeneit - 3Ha4eHuns, ykasaHHble

B Tabnmuax, AOMKHbI COOTBETCTBOBATb:
ycTaBka BpemeHu t2

MCCB Ha cTOpOHe nUTaHus t2,=250 t2 =250 t2,=500
MCCB Ha cToOpoHe Harpy3ku 2,250 2,100 t2 =250
lMpumeyaHne

YkazaHusi 0 perynnpoBkax pacuenutenei BasioTCsl 00LLe3HaYuMbIMU 1 UCMOb3YIOTCS 4151 ObICTPOro Bblbopa ycTaBokK, obecrnednBaroLmx
cenekTMBHOCTb. OTHOCUTENIbHO KOHKPETHbIX KOMOUHAaLUNI aBTOMaTNYEeCKUX BbiK/loYaTeseli u KOHKPETHbIX yCoBuii yctaHoBku ABB moxeTt
rnpenocTaBnTb yKadaHusi, KOTOPbIE HE Y4UTLIBAIOT MPaBusl, COAEPXaLUMXCsl B JAHHOM LOKYMEHTE, O4HaKo CrioCOBOHbI 06ecne4nTb CeNeKTUBHOCTb.

MonyYyeHHbI NpefenbHbIli TOK CENEKTUBHOCTU Is - 3TO TOK, MCCB - Tmax T5 @ 400/415 B

ykasaHHbIin B nybnukaumm “Tabnuubl KoopavHauuy annapaTos CropoHa
3aLWMTbI U yNpaBneHms”. nTaHus 56 57
VcnonHexve NSH, L SH, L
Pacuenutens ™ [ EL EL
1, [A] 800 1250 1600
CTopoHa Harpyski 1, [A]  [800 [ 800 | 1000 1250 | 1600
320 30 | 30 T T T
400
N, ™ 40 [30]|30 [T | T[T
S, 630 500 30| T T[T
T5 t 630 T T T
p 30 [30[30 [T [ T[T
v EL 400 400 30 | 30 T T T
630 630 T T T
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3oHHasa cenekTuBHOCTb (T4L-T5L-T6L)
[MocpeaACTBOM  HOBOrO  3JIEKTPOHHOrO  pacuenutens
PR223EF BO3MOXHO peann30oBaTb 30HHYIO CENEKTUBHOCTb MeXay
aBTOMATUYECKMMMU BbIKSIKOYATENSAMU B IMTOM kopnyce (MCCB)
cepuii Tmax T4L, T5L n T6L.

PR223EF peanunayet HoBylo dyHkumio 3awmtsl EF, cnocobHyto
06HapyxunTb K3 B camMOM Hayane ero BO3HUKHOBEHUS. ITO
npoucxoanT 6narogaps “nporHo3MpoBaHnio” 3amMblkaHus, Ha
OCHOBe aHann3a TeHAeHLUMN NPOU3BOAHON TokKa MO BPEMEH!,
di(t)/dt B cpaBHeHuu c i(t).

Ecnn 3awuta EF BrioyeHa, oHa cpabateiBaeT npu
3aMblkaHUAX OGonblIero 3HayeHusl, 3aMeHsis MIHOBEH-
Hyto dyHkumio 3awmtel | K3 npu Hanuuum BCno-
MOraTesibHOr0 UCTOYHMKA NMUTAHWUS.

Mexpay pacuenutenamn PR223EF 30HHas CeNnekTMBHOCTb
peanu3yetcs OA4HOBPEMEHHO no ¢pyHkuuam S, G n EF. OHa
BbIMOJIHAETCA C NMOMOLLbIO NMPOTOKONa B3aUMOBIOKMPOBKU
(B3aumobnokuposka, IL), 4TO rapaHTUpyeTcs [AByMS
3KpaHMpPOBaHHLIMK Kabenamu Tuna “Butas napa” onas WuHbI
modbus RS485, koTopble coeguHSAIOT aBTOMaTU4YecKue
BblKJllOYATENM, OCHalleHHble pacuenutenasmn PR223EF
(mononHUTENbHYI0 MHOPMaLMIO 06 3TOM Tune kabesiss MOXHO
nonyynte B ABB).

B cnyyae K3 aBTOMaTM4YeCKMiA BbIK/IOYATENb, YCTAHOBJIEHHbIN
HEMOCPEACTBEHHO CO CTOPOHbI NMUTaHUS, NOCPEACTBOM LUMHBbI
HanpaBnaeT curHan 610KMPOBKN Ha nepapxmyeckn 6onee
BbICOKMIA YPOBEHb 3aLUMTLI U, [0 cpabaTbiBaHVs, MPOBEPSIET, YTO
aHaNorMyHbIN curHan 610KMPOBKU HE MOCTYNUA OT 3aLUThl CO
CTOPOHbI HArpy3Ku.

LlenocTHOCTb cucTeMbl NPoOBepPAeTCa GYHKLUNEN KOHTPONA: B
cnyyae K3, ecnn B cuctemMe B3anMobBII0KMPOBKM 0OHapyxXeHa
HeUcnpaBHOCTb, cpabaTtbiBaeT PyHKUMs 3awmThl EF (Co BpemeHem
cpabatbiBaHMa Nopsiaka AeCcsTKa MC), HO 30HHas CENEKTUBHOCTb
He obecneynBaeTcs.

Kpome Toro, ecnu aBToMaTU4ECKUIA BbIK/IIOYATENb CO CTOPOHbI

KoHndurypaumsa 6710KMpoBKU
Kaxapli pacuenntenb xapakrepmayeTcs:
- BXOAOM, nMpefHasHa4YeHHbIM [Ana COefVHEHUs C
pacuenuTtenem Ha ctopoHe nutaHusa “Uplink”
- BbIXOOOM, npeAHa3Ha4yeHHbIM A8 COeAVHEHUS C
pacuenuTenem Ha CTOpoHe Harpy3ku “Downlink”

Kaxkablii U3 HUX MOXeT OblTb KOHDOUNYPUPOBaH ABYMsi ciocobamu:
PP (Toyka-Touka) nan MP (MHOroTo4e4HbIli) B COOTBETCTBUM C

YCNOBUSIMW YCTaHOBKW, B KOTOPOI NPUMEHSIIOTCS pacLEenuTeni.

OCHOBHblE KOHbUIypaumm ykasaHbl HUXE:

Harpy3ku He cpabaTbiBaeT, OH 3anpawuBaeT MNoaaepXKy
aBTOMATMYECKOrO BbIK/IIOYATENSA CO CTOPOHbI MUTAHNUSA, KOTOPbIN
pa3mblkaeTcsl faxe B TOM cllydae, ecin OH He oBHapyXxunsaeT
HercnpaBHOCTb (yHkuUms SOS).

Ona paboTbl GyHKuMK 3awmTel EF 1 30HHOI cenekTuBHOCTHU
TpebyeTcsa BcrnoMmoraTtesibHoe nuTaHme 24 B NOCTOSHHOMO ToKa.
MpenenbHbIn TOK CENEKTUBHOCTU, KOTOPLIN MOXET ObITb MOYHEH,
cocTtasnsiet 100 kKA

Is=100 kA

Bce 3awmTHble YHKLUM MOryT ObliTb 3anNporpaMMnUpPOBaHbI
OVUCTAHUMOHHO, C MCMNOJIb30BAHMEM ANANOrOBON PYHKLUN Y
pacuenuTtens, UaM Ha MecTe, ¢ nomouiblo moaoynsa PRO10/T,
KOTOPbI MOXET ObITb MOACOEANHEH K MOCIef0BaTeNIbHOMY MOPTY
Ha nepepaHeit naHenu pacuenutens PR223EF.

OfHO M3 OCHOBHbIX MPEUMYLLECTB UCMONb30BAHUS 30HHOM
CEeNeKTUBHOCTM Mexnay BbiknoyaTenamm MCCB 3aknioyaeTcs B
TOM, 4TO OHa AaeT BO3MOXHOCTb YMEHbLWUTb pasMep
aBTOMATUYECKUMX BbIKJIOHATENEN.

[encTBnTEensHo, Npn obecrnevyeHn CeNneKTUBHOCTU Mexay
aBTOMaTU4YeCkMMU BbIKJlOYATENMU B JIMTOM KOpnyce C
NPUMEHEHNEM KJlaCCUYEeCKMX METOLO0B 4acTo Heo6xoanmo
YBENNYUTb pasmep aBTOMATUYECKUX Bblk/lloHaTeNEl CO CTOPOHbI
NATaHUSa ANa  MNOJy4eHUsT MNOPOroB CENEeKTUBHOCTMU,
COOTBETCTBYIOLLMX TOKY K3 B ycTaHOBKe.

C nomouwbto pacuenutenen PR223EF ¢ cooTBeTCTBYOWMMN
KabensMm BO3MOXHO MonyyYnTb cenektuBHocTb 100 KA paxe
Mexzay OBYMSI aBTOMATMYECKUMM BbIKOHATENSIMU OOMHAKOBOMO
pasmepa.

Huxe (cm. cTp. 22 1 23) npuBEeLEH NPUMEP TOro, Kak C MOMOLLbIO
30HHON  CENEeKTUBHOCTM  MexXAy  aBTOMaTU4eCKUMU
BbIK/IOYATENI MU B JIUTbIX KOPMycax MOXHO obecnednmTb
YMEHbLLEHWE Pa3MePOB 1 3HAYUTENbHOE CHXKEHWE MMKOBOI0 TOKa
1 yOeNnbHOI 3Hepruun, npornyckaemMblx 4epe3 aBToMaTtmyeckme
BbIKJIlOYATENM, U MPU ITOM BCE XE COXPaHWUTb MOJIHYIO
CEeNeKTUBHOCTb.

Uplink: PP/MP
PR223EF

Downlink: PP/MP

PR223EF 557 PR223EF PR223EF
P MP PP
PR223EF | PP ] L] L]
L] PR223EF | PR223EF PR223EF PR223EF | PR223EF PR223EF

CeneKTUBHOCTb aBTOMATUYECKMX Bbiknouatenein ABB B ceTsix HU3Koro Hanpsbxenus | 19

qqgy usualehoilniqd Xmidahnienoldge 9100HaNLIBUad 91MhalddaQo0 Me)



9qqgy usualehoilniqd Xmidahnienolge 9100HaNLIBULd 91MhalddaQo0 Je)

Cepusi NpoeKkTUpOBLLMKaA

CenektnsHoctb MCCB-MCCB

OCHOBHbIe NapamMeTpbl U XapaKTepUCTUKU pacuenuTens:

3apepxka cpabaTtbiBaHusa  BkoyeHne JaHHOMO napamMeTpa BBOAUT 3a4ePXKy cpabaTbiBaHUS B Cllydae, KOraa Ha CTOPOHE Harpy3kiu
pacuenuTensl yCTaHOB/IEHbI Manopa3MepHble Tmax uiv MoAyJsibHble aBTOMAaTUYECKME BbIKJIIOYATENN.
Llenb BBEAEHMS 3TOr0 NapameTpa 3ak/lioHaeTcs B MOSTyHEHUN CENEKTUBHOCTN C APYrMM YCTPONCTBaMM
Ha CTOPOHEe Harpyaku, He OcHalleHHbIMU pacuenuTenem PR223EF
JaHHbI NnapameTp BKIOHAETCS TOSIbKO B aBTOMATUYECKNX BbIK/TO4ATESAX, KOTOPbIE UMEIOT YCTPONCTBO
3a npenenamMmu LEenn 30HHOM CENEKTUBHOCTA HA CTOPOHE Harpy3kul.

Bkniountb/Boikniouutb EF  BrnioyeHune/BbikntoveHme 3awmtol EF.
Ecnu 3awwmTta EF BkntovaeTcs:
Hannyme Ugon npmBOAnT K aBTOMATUHECKOMY UCKITIOHEHUIO GyHKUMK | 1 K BKtoYeHWno 3awwmTel EF
otcytcTeme Ugon npuBoaunT K UckiTtodeHnio 3awmTel EF 1 K Bo3epaty GyHkumn | (ecnn Bkilo4eHa).

100 kA MpenenbHbIi TOK CENEKTUBHOCTU, KOTOPbLIM MOXET OblTb nonyyeH y pacuenutens PR223EF ¢
COOTBETCTBYIOLLMM KabeslbHbIM COeAMHEHNEM U COOTBETCTBYIOLLMM MUTAHUEM.

16 MaKkcuUMasibHOE KONMYeCTBO pacLenuTeneit, KoTopble MOryT ObiTb NOACOEeANHEHbI K LUMHE OLHOIO YPOBHS.

1000 meTpos MakcumanbHaa obuas anvHa coeguHutenbsHoro kabens. KabenbHoe coeguHeHUe pasnmyHbIX

pacLenuTenei BbINOMHAETCS B BUAE KJTACCUYECKOM “TOMOMOrnu LUNHBI" (CM. PUCYHOK).

]

PR223EF [ |
[Hnex p————————————y
PR223EF PR223EF PR223EF
Bocx] Bocx]
L] L] L]
Kabenb RS485

=makc. 1000 m
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Yka3zaHusa 00 ycTaBkax

[ns obecrneyeHnss NoSIHOM CEeNEeKTUBHOCTU C NoMoLLblo pacuenutenein PR223EF ¢ cooTBETCTBYIOLWMM KabeslbHbIM COeAMHEHNEM U
NUTaHMEM, Kak B Cily4ae neperpysku, Tak v B cinyyae K3, pekoMmeHayeTcs Npov3BECTM CNeLyIOLWMI BLIOOP 1 CneayoLme yCTaBKM Mexay
pPas3NYHBIMN aBTOMATUYECKMMU BbIKIOHYATENSMMU:

B0HHas CeNeKTUBHOCTb Mexay Tmax

fleperpyaka -
B A

- YbepuTechb, 4TO OTCYTCTBYET NepekpbiTUE 30H cpabaTbiBaHUS
3aWMTHBIX GYHKUMIA L (0T neperpyskun), C y4eTOM OOMNYCKOB U C
DEeNCTBUTENbHbIX TOKOB, MPOTEKAKOLWMX B aBTOMaTUYECKUX 1038 \H
BbIK/IO4ATENSAX. A

104¢ [TTT

=

|
KopoTkoe 3ambikaHue 102¢ 3 “\
- OTcyTCcTBME NEpPEKPLITUA 30H cpabaTbiBaHMs NOPOros Toka 12 \ N
NS

N N

\

IIVASY /S
77
7/
/

bYHKUMK S, C y4eTOM AO0MYyCKOB N AENCTBUTENbHbLIX TOKOB,
NPOTEKAIOLLMX B aBTOMATUYECKNX BbIKJTIOYATENSNAX.

1c

- Bpewmsi cpabaTtbiBaHus t2
Perynupogka Takum 06pa3om, 4ToObl peasn3oBaTb BpeMEHHY0
CENEKTUBHOCTb C N06bIM aBTOMATUYECKUM BbIK/IlOHATENIEM CO 107c
CTOPOHbI HArpy3Kku, PacrosiOXEHHbIM 3a npeaenamMun uenm // —
30HHOW CeNeKTUBHOCTU. P
Mexay aBTOMaTV4EeCKMMM BbIK/IOYATENAMM, OCHALLEHHBIMU 102c 7
pacuenutenamu PR223EF 1 B3avMHO 3a6/10KMPOBaHHLIMU, ECIN d
A ABNSIeTCS aBTOMaTMYEeCKMM BbIK/ll04aTEleM CO CTOPOHbI
nuTaHnsa 1 B - aBTOMaTMY4ECKNM BbIKOYATENIEM CO CTOPOHbI 0.TkA TKA T0KA
Harpysku, 4O/IKHO UMETL CUAY CheayioLee:
t2A>12B.

10 BO3MOXHOCTH, PEKOMEHAYETCS 06ECne YnTb U BPEMEHHYIO

CeJIeKTUBHOCTL Mexay 3a6/10K1pOBaHHLIMY aBTOMaTUYECKUMU

BbIK/IIO4ATEAIMY A1 TOro, 4To6bl 06eCcrnednTs 4aCTUYHYIO

CeJIeKTUBHOCTb B CJlydae rnoTepy BCIIOMOratesibHoro uTaHus.

—

N —F— N\ V[T

- ®YHKUUS MTHOBEHHO 3amnThl |
OTa 3awmTHas GYyHKUMS aBTOMATUYECKM OTKII0YaAeTCs npu
BKtOYEHUN DyHKUMK EF 1 npmn Hann4ynm BCcnomoraTenbHOro
nuTaHus. NMoaToMy AaHHbIE YCTaBKM BXHbI B Cilydae notepu Ugon.

A
PR223EF

- 3apepxka cpabaTbiBaHUSA
[yTem BKIIOYEHMS STOrO NapamMeTpay pacLenuTenei, KoTopble i
MMEIOT aBTOMAaTUYECKWNIA BbIKJIlOYaTENb HEMOCPEACTBEHHO Ha B
CTOPOHE Harpysku, He OCHalLEeHHbIN pacuenutenem PR223EF, PR223EF
CeNekTUBHOCTb obecneymBaeTcs BbikjiloyaTeneMm Tmax 3apepxkka
MEHbLIEero pasmepa uam BbikawoyaTenasmmu  MCB, cpabaTbiBaHus

pasmeLEHHbIMM Ha CTOPOHE HarpysKku. Mo BpeMeHun
c ON (BKT)

PR221DS
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7/ Cepusi NpOEKTMPOBLLMKA

CenektnsHoctb MCCB-MCCB

Mpumep npumeHeHna

B cnepyowem npyMmepe NnpoBoANTCS CPaBHEHWE MeXy YCTaHOBKOW, B KOTOPOM CENIEeKTMBHOCTbL peann3osaHa TPaanLMOHHbIMK
MeTofaMu, N TOWN Xe YCTaHOBKOW C CENeKTUBHOCTbIO, obecneyeHHoW cuctemoli EFDP (paHHero obHapyXeHus n ycTpaHeHus
nospexaeHuii - POYT).

TpaguumoHHasa ycTaHOBKa V =400 B
Ik =95KA

QF1
E3H800 PR122/P-LS! In800
we
6X(1x400)+2x(1x240)+1G400
Ib =740 A
lz=1050 A
L=17m
MBX
o1 PacnpenenuTenbHbIN Wt
E35/51000 A
‘iL % IK,=74 KA
QF2 QF3
T6L630 PR222DS-LS! 1630 T4L250 PR222DS-LS! In250
we2 we3
6x(1x300)+2x(1x150)+1G300 3x(1x150)+1x(1x95)+1G95
Ib =540 A Ib =200 A
lz=682 A lz=275 A
L=25m L=10m
MBX MBX
& 052 PacnpesenvTenbHbii wwt “
\ T6D630 PeR - B In=200 A
% % % Ik, =54.5 KA
QF4 QFs5 QF6
T4H250 PR222DS-LS1 1250 T4H250 PR222DS-LS1 1250 T4H250 PR222D5-LS1 1250
WC4 WCs WC6
3x(1x95)+1x(1X50)+1G50 3x(1X95)+1x(1X50)+1G50 3x(1%95)+1x(1x50)+1G50
=200 A =170 A =170 A
Iz =207 A Iz =207 A Iz =207 A
L=40m L=60m L=30m
MBX MBX MBX
L2 13 L4
In=200 A In=170 A =170 A

Bbi6Op yCTPOMCTB 3aLLMThl AO/MKEH BbIMOJHATLCS, MPEXAE BCEr0, C y4ETOM HOMUHAIbHBIX TOKOB HAarpy3ok 1 Toka K3 winH. Kpome Toro,
Ha 9TOT BbIGOp BNMSET 06ecneyeHne CeNnekTMBHOCTU, peann3oBaHHOE TPaANLMOHHBIMIU METOAAMN, 3HAYEHNS KOTOPbIX MOXHO HalTN B
ny6nukaummn “Tabnuvubl KOOpAVHALMN annapToB 3aLUUTLI U yNpaBieHns”.

Tok K3 Ha wuHax pacnpenenutensHoro wuta B (Ik,=54,5 KA) BnusieT Ha BbIOOP YCTPOWCTE 3alimTbl 1 TpeOyeT 1Crnosb30BaHUs
aBTOMaTM4ecKumx BoikouaTenen T4H 250 Ha BbIXOOHbIX duaepax.

YTo6bl rapaHTMPOBaTb CENEeKTUBHOCTbL, aBTOMaTMYecKkumii Boliktodatesb (QF2) Ha cTopoHe NUTaHust pacnpenenuTensHoro wyrta B n B
pacnpenentenbHom wuTe A nonxeH ObiTb Tna T6L 630.

LLinHa pacnpenenvTensHoro lwura A xapaktepuayercs sHadeHnem toka K3 Ik, =74 kA. 3T0 Cepbe3HO BNMSET Ha BbIOOP BbILLECTOALLEro
YCTPOWCTBA 3aLLMUTbl, KOTOPLIM, HE3ABUCUMO OT HOMUHAJIBHOMO TOKA, [OJIXKEH OblTb aBTOMATUYECKUIA BbiK/lo4aTenb Emax, a UMeHHo
Emax E3H, koTopblii cnocobeH ob6ecne4ymBaTb CEIEKTMBHOCTb C annaparamu 3almTbl HA CTOPOHE Harpy3Kku.

Kaxpaplin pacnpenenntenbHbIi WUT MMEET B KA4ECTBE OCHOBHOIO KOMMOHEHTA BbIKJIIOHYaTe b-pasbeAMHUTENb, KOTOPbIN J0MXeH ObITh
3awmeH ot K3 n neperpysku aBToMaTU4eCKmM BbiKloHaTeNIeM Ha CTOPOHE NuUTaHus. B obwem, ans obecneyeHrs 3awmTbl HEO6X0AMMO
MCMoNb30BaTb BbIK/OYATENb-Pa3beNHUTENb B BapnaHTe MoaudurKaLmm asTOMaTMYeCKOro BbIK/lo4aTens Ha CTOPOHE NUTaHUS.
MoaTomy o4eBNOHO, HTO TPEOOBAHMSA CENEKTVBHOCTU B 3HAYMUTENBHOM Mepe 00yCnaBnvBaioT BbIGOP 3aLLMTHBIX YCTPOWNCTB 1 HAaNpaBnsioT
€ro B CTOPOHY anddepeHumaumnm pasmepos B COOTBETCTBUM C MECTOM PACMOSIOXKEHNS aBTOMATNYECKMX BbIK/TIOHATENEN B YCTAHOBKE.
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YctaHoBka ¢ PR223EF V =400 B
Ik =95KA

QF1
T6L800 PR223EF In800
w1
6X(1x400)+2x(1x240)+1G400
lb=740 A
Iz=1050 A
L=17m
NBX
o1 PacnpeaenurenbHbli LWUT
T6D800 A
% % IK,=74 KA
QF2 QF3
T5L630 PR223EF In630 T4L250 PR223EF In250
wQ2 wa
6x(1x300)+2x(1x150)+1G300 3x(1x150)+1x(1x95)+1G95
lb =540 A b =200 A
lz=682 A lz=275 A
L=25m L=10m
MBX MBX
L g2 PacnpenenuTenbHbin Wnt Lo
\ T5D630 B n=
% % % [K=54.5 kA
QF4 QF5 QF6
T4L250 PR223EF In250 T4L250 PR223EF In250 T4L250 PR223EF In250
W4 WCs WC6
3x(1x95)+1x(1x50)+1G50 3x(1x95)+1x(1x50)+1G50 3x(1x95)+1x(1x50)+1G50
b =200 A Ib=170 A lb=170 A
lz=207 A Iz=207 A lz=207 A
L=40m L=60m L=30m
MBX MBX MBX
L3 L4
In 200 A In=170 A In=170 A

Tak Kak 3Ha4YeHMs1 HOMUHAIbHOro Toka 1 Toka K3 B ceTu npu pacCMOTPEHUN OCTAOTCS HEM3MEHHbBIMU, TO UCMONb30BaHE HOBOIO
3awmTHOro pacuenutens PR223EF no3eonsieT o6ecnednTb CeNnekTMBHOCTb 6e3 yBenmyeHus pa3aMmepa NpruMeHsieMoin annapartypbl.

B wacTHocTK, BhbikntoyaTenb T5L630, ocHaleHHbIl pacuenuteneMm PR223EF, MoXeT NpUMEHATLCS B Ka4ecTBe aBTOMaTMYeCckoro
BbIKJTIOYATENS HA CTOPOHE NUTaHUs pacnpenenutensHoro wuta B (QF2). CnepnosatenbHO, BbIK/IOYaTEb-Pa3bedVHUTENb Ha BXOAHOM
duraepe pacnpenennTesnibHoro Wwuta B MoxXeT 6biTb YMEHbLLEH B pa3Mepe.

Hanbonee 3HaunTebHOE YyMeHbLLEHVE pa3Mepa, KOTOPOE MOXHO NOy4YUTb B OTHOLLIEHMW OCHOBHOIO YCTPOICTBA YyCTaHOBKW: Gnaroaaps
npumMmeHeHunio pacuenutens PR223EF MoxHO BbiOpaTb aBTOMATUYECKNIA BbiK/loYaTeNb B JIMTOM KOpPNyce BMECTO BO3AYLUHOro
aBTOMAaTMYECKOro BbIKoYaTesisi. B 3ToM KOHKPETHOM Crly4ae MOXHO MPUMEHUTb aBToMaTUYeckunii BolkitouaTens T6L800 ¢ HuxecToswmMm
BbIK/lOYaTENEM-Pa3beanHUTENEM TOrO Xe pa3mMepa.

CeneKTUBHOCTb aBTOMATUYECKMX BbiklouaTtenein ABB B ceTsix HU3KOro HanpshxeHus | 23
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7 Cepusi NPOEKTMPOBLLYKa

CenexktnBHoctb MCCB-MCCB

B Tabnuue, npeacTaBneHHoM Hxe, CoOpaHbl MPENMYLLLECTBA MCMOJIb30BAHUS HOBOIO 3JIEKTPOHHOIO pacLenuTens.
B yacTHOCTH, 06ecneyeHa BO3MOXHOCTb:
+ 3aMeHbl aBTOMATMYECKOro BbIKloYaTens B IMTOM Kopryce 60J1bLLoro padmepa Ha 6o5ee komnakTHbli — T5L 630 PR223EF BMecTo
T6L630 PR222-LSI;
* 3aMeHbl BO3YyLLHOr0 aBTOMATUYECKOr O BhIKJloHaTesis 60bLIOro padMmepa Ha 60s1ee KOMMAKTHbIN BbIKJIOYATESb B IMTOM KOPIyce
- T6L 800 PR223EF BmecTto E3H800 PR122/P-LSIG;
+ 3aMeHbl BblkJlloHaTens-pasbeanHnTens 60MbLLIOro pasamepa Ha 6os1ee KoMNakTHbIN BbiktodaTesnb — T5SD 630 Bmecto T6D630;
* 3aMeHbl BO3AYLUHOIO BbIKOYATENSA-Pa3beAVHUTENS Ha BbIKOYATENb-PasbeAMHUTENb, SBASOWNACA Moaudukaumneii onee
KOMMaKTHOrO aBTOMaTMYECKOrro BblK/toyaTens B nintom kopnyce — T6D 800 sBmecto E3S/MS1000.

QF1 E3H800 PR122/P T6L800 PR223EF
QS1 E3S/MS1000 T6D800
QF2 T6L630 PR222DS T5L630 PR223EF
QS2 T6D630 T5D630

Kpome 3aMeTHOro yMeHbLLEHNS COOTBETCTBYIOLLMX Pa3MepOB, C BbITEKAIOLMMKN OTCoAa NPEenMyLLLIECTBAMN C TOYKM 3PEHNS SKOHOMUN
1 pasMepoB, YCTaHOBKa, OCHalleHHasa pacuenutenamm PR223EF, paboTtaeT npu 6051ee OrpaHMyYeHHbIX 31EKTPOANHAMNYECKUX N
TEMMOBbIX HArpy3Kkax, 4em Npu TPAANLMOHHOM peLleHnn. 3aechk NokaldaHbl Nporyckaemas 3Heprus U NMMKOBbIE KPUBbIE, COOTBETCTBYIOLLNE
PacCMOTPEHHbIM aBTOMATUYECKUM BbIK/THO4ATENSM.

Kpueas nponyckaemoi aHeprum . MNukosas kpueas
) - K
"< b ! £
= L] | E3H 800 =
& 10°MA%c
/I
E3H 800
g
102 MA%c //
102 KA 4
~ T6L 800
F—L——{ T6L 800 / HEI |
L—""] [
10 MA 2¢ | T5L 630
//
— T5L 630 Z
L—
1 MA 2¢ 10 KA
10 KA 102 KA 103 KA 10 KA 102 KA 103 KA
Irms [KA ] Irms [KA ]

Y710 KacaeTCs BbILLENPUBEOEHHbLIX KPUBbLIX, CNeayeT 3aMeTUTb, 4TO Npu Toke K3 paBHOM 55 KA, yaenbHas nponyckaemasi SHeprus,

obecneymBaemas BbiktodaTenem T6H630, pasHa 13 MA?c, B To Bpemsi kak y T5L630 oHa paBHa 3,5 MAZc. Takxe 1 NMKOBbIE 3HA4YeHUS

CYLLLECTBEHHO CHUXEHbI 0T 54 kA'y T6H 1o npumepHo 35 kA'y T5L630.

AHanornyHo, npu Toke K3 74 KA, yaenbHasa nponyckaemasi SHeprus 1 NMKOBbIM TOK, OrPaHMYEHHbIE Y aBTOMATUYECKOrO BbIK/IOHATENS

T6L800 cyLiecTBEHHO COKpPALLAOT TEMNJIOBbIE 1 AUHAMUYECKME Harpy3Ky No CPaBHEHWIO C aBTOMaTUYeCKMM BbiktouaTenem E3H.

B wacTHOCTM, B J@HHOM Clly4ae, BO3MOXHO MCMOJIb30BaTh TOKOOrPaHNYMBAIOLLME CBOMCTBA aBTOMATUYECKOrO BblK/lloYaTessi B IMTOM

Kopryce Asis oNTMMM3aummn pa3mMepoB CUCTEMBI LLVH pacnpesenuTenbHoro wuta A. Ha camom gene, npu HannynMm asToMaTUHecKoro

BbIK/IOYATESNIS1 HA CTOPOHE NUTaHUS HEOBXOAMMO NMPUMEHATbL CUCTEMY LUMH C pa3MepamMn nog HOMUHabHbIA KPaTKOBPEMEHHO

BblAepXMBaeMbIN TOK (Icw), paBHbI 75 KA, 1 ,cnefoBaTesibHO, C MPOMYCKHON CNOCOBHOCTHLIO MO TOKY 60/1e€ BbICOKON, YEM MOJHbIN TOK,

Tpebywwmniica ans ycTaHOBKK. HanpoTue, nNpu NpuMeHeHun aBToMaTuieckoro Bbikaovatens T6L800 Ha cTopoHe nuTaHus

pacnpenennTenbHOro WmTa BO3MOXHO UCMOJIb30BaTb CUCTEMY LLMH C 3Ha4YeHnem lcw paBHbIM 35 KA, 4TO 60nee COOTBETCTBYET, C TOHKM

3peHns pasamMepoB, NPOMYCKHOM CNOCOBHOCTM NO TOKY, TPebyemot JaHHOW cucTemMon WwnH - 800 A.

MoppobHee, HOMVHANbHOMY KPaTKOBPEMEHHO BblAEPXKMBAEMOMY TOKY 35 KA CMCTEMBI LUMH COOTBETCTBYIOT ClieAytoLme 3Ha4YeHst:

- yoapHbIn Tok Ip = (35x2,1) = 73,5 KA, KOTOpbIN BhiLLE Nrka 66 KA, NponyckaemMoro aBToMaTnyeckmm BeiktodaTenem T6L800 npu Toke
K3 75 KA;

- nponyckaemas aHeprus 1t = 352 x 1 =1225 MA?c, koTopas Bbille, 4eM nponyckaemas aHeprus pasHas 20 MA2c npu Hanuumm
aBTOMaTuyeckoro Bblktoyatens T6L800 npu Toke K3 75 KA.

TpaanUuMOHHbIA noaxon PeweHune c¢c EFDP
LUnHbI

pacnpenenuTensHoro lcw = 75 kKA Icw = 35 KA
wurta A
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CenektnBHoctb ACB-MCCB

34ecb NpoOBOAMTCA aHanMa cnydas obecnevyeHus

CeJIeKTUBHOCTN MeXay BO3AYLWHbIM aBTOMaTU4eCKnMm

BblK/1lO4HaTENNEM HA CTOPOHE MNMUTaHNA U aBTOMAaTU4EeCKNM

BbIKJIIOYATENEM B JIMTOM KOPMyCce Ha CTOPOHE Harpy3ku.

B mpaHHOM crnydae MOXHO MCMNOfIb30BaTh ABa MeToda:

- Tpa):l,l/lLLI/IOHHbII7I noagxon C BpeMeHHOI7I nnnm
SHepFeTMHeCKOﬁ CeNnieKTUBHOCTbIO

TpaauUMOHHbIN Noaxon

- 30HHasa CeNnekTUBHOCTb, KOrga aBTOMaTU4EeCKURn

BbIKJIIO4ATEIb CO CTOPOHbI HArpy3ku - 3TO BbIK/IOYATENb
Tmax, ocHauwieHHbIn pacuenutenem PR223EF, a
BblK/to4aTeNb EMax Ha CTOpoHe NUTaHus OCHalleH
pacuenutenem PR122/P nnn PR123/P.

B aTom cnyqae ABB npepocTaBnseT Tabnvuy, B KOTOPOI COAEPXKaTCS 3HAYEHWSA CENEKTUBHOCTU MEXY BO3AYLLHbIMU aBTOMaTUYECKUMU
BbIKJ/IIOYATENAMU HA CTOPOHE NMUTaHWS 11 aBTOMATUYECKMMU BbIK/IIO4ATENSMM B JIMTOM KOPMYCe Ha CTOPOHE HarpysKku.
Heo6xoaMmMoCTb COOTBETCTBYIOLLIEN PEryIMPOBKI pacLenuTenen ana obecrnedeHmns 3Ha4eHns CenekTUBHOCTM, yKasaHHOro B Tabnuue,

oyeBunaHa.
L0KHO BbITb CNPaBEANBO ClieayoLee:

B 30He neperpy3ku aBTOMaTUYECKUIA BbIKOYATENb CO CTOPOHbI Harpy3ku Ao/mKeH cpabaTtbiBaTh GbICTpee aBToMaTUYecKoro
BbIKJIIOYATENS CO CTOPOHbI MUTAHUS, C Y4ETOM A0MYCKOB U AENCTBUTENbHbIX TOKOB, MPOTEKAIOLLIMX B aBTOMATUYECKNX BbIKIIOYATENSIX.

B 3oHe K3 . CenektnBHocTb Emax - MCCB
- MOYHKUMA MrHOBEHHOW 3alumThl | fonxkHa ObiTb YCTAHOBMEHA B 104c
nonoxexve OFF (Bblk1.)
13=0OFF 103¢
- Mopor cpabaTbiBaHKs 12, aBTOMATHECKOrO BbIK/IOYATENS CO A
CTOPOHBbI MNTAHUA O0JIXEH ObITb oTperynnpoBaH Takmm

obpa3om, 4yTOobObI He co3gaBaTb MNepekpbiTUA  30H
cpabaTtbiBaHMA C NOporoM cpabaTtbiBaHnsa 3awmTel oT K3 (I3
nnn 12) aBTOMaTN4eCKOro BbIK/IOYaTENs CO CTOPOHbI HArpy3Ku,
C Y4eTOM [0MYyCKOB U AEACTBUTENbHbIX TOKOB, MPOTEKAOLWMNX B
aBTOMATMYECKUX BbIKOHATENAX

B \
N
102¢ SN

/

77

N Y%

N

77

8
7

LN

- B oOTHOLEHMM BpeMeHn cpabaTbiBaHus t2 dyHKuMKM S, ycTaBkun Te Q\ ‘Q:
Bblk/to4aTens Emax Ha CTopoHe NUTaHus ykasaHbl HUXE B \ N
COOTBETCTBUM C yCcTaBKo/Tunom MCCB Ha CTOpPOHe Harpy3Kku: 10-1¢
Korga nopor cpabaTeiBaHma 12, aBTOMaTU4e€CKOro
BbIK/IIOYATENS CO CTOPOHbI MUTAHUS BbILLE MITHOBEHHOW 3aLLMTbI 102¢
aBTOMAaTMYECKOro BbIKJOYATENS CO CTOPOHbI Harpysku
(MmarHuTHbIl, I13=0ON (BKkn.) nnv camosawmTa), To UMeeT cuny
cnenyowee:

0.1KA TKA TOKA

t2,>2100mc  kaknpu I’t =const, Tak 1 npu t =const

Koraa nopor cpabaTbiBaHus |2, aBTOMaTNHECKOro BbIK/IIOHaTENA CO CTOPOHbI MUTAHNS BbILLE TObKO NOpora 12, aBToMaTn4ecKoro
BbIK/IO4ATENSA CO CTOPOHBI HArpy3KM, TO, MPY NCNOIb30BAHNN KPUBbLIX C TEMMU XXE XapakTepUCTUKaMu, AEACTBUTENBHO CneayoLlee:
t2, - ponyck > t2_+ ponyck + 50 mc

OTO OTHOLLEHNE SOMKHO Y4UTBIBATLCS, KOraa nocpeacTsom amanora nnm 6noka PRO10T ncnonb3dyoTca aNeKkTPOHHbIE yCcTaBku. B
Yallle BCTPEYaIOLLMXCA Ciy4vasix - NPUMEHEHEe NMEIOLLIMXCH YCTaBok nocpeactsom DIP-nepeksiouaTenei - 3Ha4eHns, ykasaHHble

B Tabnumuax, LOKHbI COOTBETCTBOBATH: ycTaeka BpeMeHm t2
ACB Ha cTopoHe nuTaHus t2,=200 t2,=200 t2,=400 t2,=700
MCCB Ha cTopoHe Harpy3ku t2,=50 t2,=100 t2,=250 t2,=500
lMpumedaHne

YkazaHusi 0 perynvmpoBkax pacLenuTener SBasioTCs 00LUEe3HAaYUMbIMU U UCTIOIb3YIOTCS A/ GbICTPOro BbI6opa yCTaBoK, 06ECe ynBaloLmx
Ce/eKTUBHOCTb. 1151 KOHKPETHbLIX KOMOMHALIMI aBTOMATUYECKUX BbIK/IIOHATEel 1 KOHKPETHbIX YCII0BUY YCTaHOBKM ABB MOXeT npeaocTaBuTb
yKa3aHusi, KOTOPbIE HE Y4UTbIBAIOT MPaBul, COAEPXaLUMXCS B AAHHOM LIOKYMEHTE, OHAKo CrIOCOBOHbI 06€CNe YnUTb CeNEKTUBHOCTD.

[MonyyeHHbI NpeaesnbHblii TOK CeNEKTUBHOCTU Is - 3TO TOK, ykasaHHbI B nydnvkaumm “Tabnuvubl KoopauHauum annapaToB 3almThbl 1
yrnpasnieHns”.

ACB - MCCB @ 400/415 B

CropoHa
nuTaHus E1 E2 E3
VcnonHeHme B | N B I N[ s Ti* | N[ s THu T vIiw]s
Pacuenutens EL EL EL
Cropota I,[A] | 800 | 800 | 1600 | 1000 | 800 | 1250 | 2500 | 1000 | 800 | 800 | 2000 | 4000
Hamya 1000 | 1000 | 2000 | 1250 | 1000 | 1600 | 3200 | 1250 |1000 | 1000 | 2500
1250 | 1250 1600 | 1250 1600 |1250 | 1250
1600 | 1600 2000 | 1600 2000 | 1600 | 1600
2000 2500 | 2000 | 2000
3200 |2500 | 2500
3200 | 3200
B T T T T T T T T T T T T
m C ™ | 160 T T T T T T T T T T T T
N T T T T T T T T T T T T
N T T T T T T T T T T T T
S T T T T T T T T T T T T
i g | TMEL[ 160 TIT T | 55 | 65 T T T T T T T
CenekTMBHOCTb aBTOMATMYECKMX Bbik/todaTenen ABb B ceTsax HM3KOro HanpsikKeHus

25

qqgqy usualehoilniqd Xmidahnienoldge 9100HanNLIBuad 91MhalddaQo Me)



qqgy usualehoilniqd Xmidahnienoldge 9100HaNLIBULd 91MhaldaQo0 e}

7 Cepusi NPOEKTMPOBLLYKa

CenektnBHoctb ACB-MCCB

30HHasi cenekTUuBHOCTb Mexay Emax u Tmax
C nomolLwbto 6110kMpoBoYHOro moaynst IM210 BO3MOXHO paclumpuTb 30HY CEeNIEKTUBHOCTM OT pacuenuteneri PR223EF oo pacuenutens
PR122/P nnn PR123/P Ha cTopoHe nuTaHus.
Ha npaktuke 310 yCTPOMCTBO 0bGecneymBaeT BO3MOXHOCTb COMpsXeHns mexay npotokonoMm IL pacuenutens PR223EF n 3oHom
cenekTnmBHocTM ZS pacuenuteneri PR122/P n PR123/P.
Kpome Toro, npn co3gaHnmn aHHOM Lenv CENEKTUBHOCTM MeXAY BbiknovaTensMmm Emax n Tmax, npeaenbHOe 3Ha4eHre CENEKTUBHOCTH
OyoeT HaMMEHbLUMM MeXay:

- KpaTKOBPEMEHHO BbIAEPXMBAEMbIM TOKOM aBTOMATUHECKOrO BbIK/OHATENS CO CTOPOHBI NTaHus (lcw BbiktoyaTens Emax)

- OTKJIOYatoLLei CroCOBHOCTbIO aBTOMATMYECKOrO BbIK/IOYaTENs Ha CTOPOHe Harpy3ku (lcu BbikntodaTens Tmax B BapuaHte L —100 KA)

YnpaeneHue ABYMS aBTOMaTU4€CKMMMU BbIKJIIOYATENIMU CO

CTOPOHbBI NUTaAHUSA l l
Ona  ynpaBneHus HECKONbKUMU  aBTOMATUHECKUMU
Bblk/lloYaTENaMM Emax Ha CTOpoHe NUTaHua pacuenutenen PR122 |— PR122
PR223EF cnepyeT neincTeoBaTth CneayioLwmm 06pa3om:

- [lBa aBTOMATMYECKMNX BbIKJIOYATENS CO CTOPOHbI NUTaHns 6e3

CEeKUMOHHOro annaparTa. £ £
B paHHOM KOHUrypaunm yCTaHOBKU, B Clly4ae CBEPXToKa IM210
pacLenuTenu Ha CTOPOHe Harpy3ku AOKHbI 6nokupoBaTs 06a

PR223EF PR223EF
aBTOMAaTUYECKMX BbIKJItOYATENSH CO CTOPOHbI NUTaHMS. |

Heob6xoanmo ucnonb3oBatb oauH moaynb IM210 pgna
NnpPaBuUNbLHOrO YMNpPaBieHUS KOHTPOJIbHbIM CUTHaNOM U
nybnupoBaHus curHana 6J10KMPOBKN OT aBTOMATUYECKUX
BbIKJIlO4ATENEN, PACMNOIOXKEHHbBIX HA CTOPOHE Harpy3Kkul.

- [Ba aBTOMaTU4YECKUX BbIK/OYATENss CO CTOPOHbI MUTAHUSA C
CEKUMOHHbIM annapaTom.
B paHHOM KOHUrypaumm Hanm4me CeKUMOHHOro annapara

l CeKUNOHHbIN
no3BongeT pas3fenntb YCTAHOBKY Ha [Be HaLeXHO
M30/IMPOBaHHbIE YaCTW. PR122 PR122

annapar

Ecnu cekuunoHHbI annapaT BKJIOYEH, B Clly4ae CBepxToka
pacuenuTennM Ha CTOPOHe Harpysku 6nokmpyloT oba
aBTOMAaTUYECKUX BbIKJIOHATENS CO CTOPOHbI MUTaHMS.

Ecnun cekuMoHHbIV annapaT BbIK/IOYEH, KaxX bl pacuenuTesb
MMeeT OAMH aBTOMAaTUYeCKUi BbiK/lo4aTelb Ha CTOPOHE
nuTaHus. B aTom cnyvae aBToMaTUHYecKuii BblkJilo4aTelb CO
CTOPOHbI Harpysku, KOTOPbIN O0BGHapyXMBaeT KOPOTKOe
3aMblkaHue, [osxXeH 3abnokupoBaTb pa3mMblkaHue
aBTOMaTMYECKOro BbIK/o4aTesNs, KOTOPbI 0GHapYXXMBAET ero Ha
CTOPOHE NUTaHuS.

B aTtom cnyyae Heo6xooMMo NMPUMEHUTb ABa B3aVMHO
coenuHeHHbIx moayns IM210, koTopble nosyyaT curHan
pa3MblkaHWsi/3amMblkaHUsl OT CEKLMOHHOIO annapara.

o¥

[Im210 [IM210 | i

PR223EF PR223EF

CocTosiHMe CEKLUMOHHOrO annaparta:
BkntoyeH/BbIkntoyeH

Ecnu cekuMOoHHbI annapart BbIK/IOYEeH:

- OB NIMHUM OCTaHYTCHA U30JMPOBAHHLIMU; KaXabli MOOYJb
IM210 oGecneunT cBa3b ApYr C APYroM ABYX NociefoBaTeslb-
HbIX pacLenuTenei.

Ecnun e ¢ opyroi CTOPOHbI CEKLIMOHHBIV annapaT BKJIKOYEH:

- curHan 6ynet nepefaH NnocpeacTBOM CUCTEMHOM LWMHbI Sysbus
OT OZIHOr0 YCTPOWCTBA APYroMy, 1 cUrHan 61oKMpPoBKM Bceraa
OyneT oTnpaBnsATLCS 060MM YCTPOMCTBAM HA CTOPOHE NMUTAHUS.
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Yka3aHusa 00 ycTaBkax

Kak 6yneT noka3aHo H1Xe B rnaBe 0 30HHOWM CeNeKTUBHOCTY MeXAY BbikntoyatensiMm Emax, ecnv BknioyeHa 30HHasi CeIeKTUBHOCTb MO
dyHKuUMM S Ha pacuenutene PR122 unu PR123, MmoryT MeTb MECTo ABe CUTyaumm:

- pacuenuTenb Emax nonyyaer curdan “610kMpoBKU”: ecnvi Gbi1 NpeBbiLLeH ero nopor 12, oH cpabaTeiBaeT B Npeaenax ycTaBku
BpeMeHu Ha pacuenutene t2;

- pacuenuTens Emax He nony4yaeTt curHana “6nokuMpoBKU™: ecnv Gbln NpeBbilleH ero nopor 12, oH cpabaTtbiBaeT B npeaenax
yCTaBku “BpeMeHu cenieKTUBHOCTU™ Ha pacuenuTene.

A

YunTbiBasi ckadaHHOE, [t 06eCneyeHns NoHOM CENEKTUBHOCTY, PR122P
Kak B Cry4yae neperpysku, Tak 1 B cnydae K3, pekomeHnayoTcs
HUXKeyKasaHHbIE BbIOOPbI 1 YCTaBKM, rOe:

A - Emax c PR122/P Ha cTopoHe nutaHust PR223EF
B - Tmax ¢ PR223EF

C 5 PR221DS
C- YCTPOWMCTBO 3a npeagenamMmu uenm 30HHOM CeJsIeKTUBHOCTU

A n B B3aMHO coeauHeHbl nocpeactsom moaynsa IM210

Meperpyska

- Ybeputech, 4TO OTCYTCTBYET NepeKpbITUE 30H cpabaTbiBaHUS
3aWnTHBIX GYHKUMI L (0T neperpysku), C y4eTOM [AOMYCKOB U
DENCTBUTENbHbIX TOKOB, NMPOTEKAKLWMX B aBTOMaTUYECKNX

BbIKtO4aTeNnAXx.
30HHaA ceneKTUBHOCTb Mexay Emax n Tmax

104c TT T | 1T
KopoTkoe 3ambikaHue C B | A
- OTCyTCTBUME NEPEKPLITUSt 30H cpabaTbiBaHUS NOPoros Toka 12 103¢ ]
dyHKUMN S, C y4eTOM J0MNYyCKOB W OEACTBUTENbHbLIX TOKOB, A N
NpoTEeKaloLLMX B aBTOMaTUYECKMX BbIK/IOHATENSIX. / \Qt\ \
102¢ R
N
\\\ Ry \'<
NN [N N
10c NN N
- Bpema cpabaTeiBaHus t2, n “Bpemsa cenekTMBHoCcTW” N 2,
Bblk/ltoyaTtenss Emax Ha CTOpPOHe NUTaHWs OTPeryJsMpoBaHbl ﬂ §\ ) /
crenyoLmm 06pasom: 1c N ] ¥
BPEeMS CEeNeKTUBHOCTU OTPErynMpPOBaHO Tak, YTOObl peann3oBatb A I mmi N
BPEMSTOKOBYIO CeneKTUBHOCTb c 101¢ Al
ycTpoicTBOM € Ha CTOpPOHE Harpysku, 3
YCTaHOBJIEHHBIM 32 NpeeiamMu Lienu 30HHOM 1
CENeKTUBHOCTH 102¢ e v
P% N
t2, (Bpems GyHKLMM S) OTPEeryanpoBaHo Tak, 4To6bl 06ecneynTb // ~—1
HecpabaTbiBaHue aBTOMaTU4YEeCKOro 4
BbIKlo4aTens A, KOTOpbI NofyyaeT curHan 0.1kA TKA 10KA /
6/10KMPOBKU, T.€. COMNACHO OTHOLLEHWIO: Bpewmsi
CENEKTUBHOCTU
12, > 12,+70 mc*

*At MMHUMYM MexXZy BpeMeHeM
cpabaTbiBaHWs ABYX NOCNEL0BATENbHbIX
BbIK/IlO4ATENEN, CO BCNOMOraTesibHbIM
NUTAHNEM U C MOCTOSIHHLIMU KPUBLIMA
BpeMeHu, Os1s obecnedyeHns
HecpabaTbliBaHUA BbIK/IlOHYATENA HA CTOPOHE
nuTaHus.

DyHKUMS MrHOBEHHO 3aLmThl 0T K3 1 ycTaHoBneHa B nonoxeHwe OFF (Bbikn.):
13 = OFF
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Cepusi NpoeKkTUpOBLLMKaA

CenektnBHocTtb ACB-ACB

3ﬂ,er npoBOAMTCA aHaNn3 cny4asa obecneyeHnst CenekTMBHOCTM Mexay gsymMsa BO3AYLIHbIMU BbIKNKOYaTENAMNA. B atom cnyvae
MO>XHO UCMNOJ1Ib30BaTb Pa3n4yHbie MeTodbl ANs 06ecneyeHns CenekTMBHOCTM MeXay aBToMaTn4eCKUMIK BblKNioYaTenaMmu:

BpemeHHasi cenekTMBHOCTb 0N KoMOuHauuiA BuiknlodaTenet Emax ¢ niobbiMu Tunamm pacuenutenei
30HHasa CeneKkTMBHOCTb Ans KoMOyHaumii Belktodatenen Emax ¢ pacuenutensmm PR122 1 PR123
HanpaeneHHass BpeMeHHas CEIEKTUBHOCTb [1/11 KOMOMHauUMIA BeikntodaTenein Emax ¢ pacuenutensmum PR123
HanpaeneHHast 30HHasi CeNeKTUBHOCTb Ans KOMOVHauUMR BeikntoyaTenen Emax ¢ pacuenutenamu PR123

CenekTMBHOCTbL MO BpeMeHUn
Ona obecneyeHns MakCUMasbHOro YPOBHA CEJIEKTUBHOCTKU, COBMECTMMOIO C Bbl6paHHOI7I CTpaTeFI/IeVI, KaK B C/y4ae neperpys3kun, Tak n
B CJlyHae K3 PeEKoOMeHAYIOTCA NPON3BECTU Cclieayowme Bbl60pbl 1 yCTaBKN Mexay pa3iMdHbIMU BbIKlOYaTENAMMN:

104c

Meperpy3ka L ™~

- Y6epguTechb, YTO OTCYTCTBYET NepekpbiTMe 30H cpabaTbiBaHUs 103¢ /1
3aWNTHBIX GYHKUMIA L (0T neperpysku), ¢ y4eTOM O0MYyCKOB U
0ENCTBUTENbHBIX TOKOB, MPOTEKaloWMX B aBTOMATUYECKUX —

BbIK/IlOYATENSX. 102¢ .
\tt\\%,//

KopoTkoe 3ambikaHue 10c g NN

- MyHKUMS MrHOBEHHOI 3awyThl | aBTOMaTMYECKMX BbIKtoYaTenein ‘\ \§\

CO CTOPOHbI NUTaHWS AOMKHA GbiTb BbiknodeHa OFF N NN
- N
I3,=OFF Tc T T — N \

- TMopor cpa6atbiBanns 12, aBTOMATUYECKOrO BbIKNIOYATENS CO 10e \I 7
CTOPOHbI NUTAHUS OMMKEH ObITb OTPEryIMPOBaH TakuM 06pa3om, T \\
4yTOObI HE CO3[aBaTh NEPEKPbLITUS 30H cpadaTbiBaHKs C MOPOroM 102¢ in f
cpabaTtbiBaHus 3awmTbl oT K3 (13 nnn 12) Boiknoyatens co |ttt /’
CTOPOHbI HArpy3Kku, C y4ETOM [0MYCKOB U AENCTBUTENBbHbLIX TOKOB, ____----/

NpOoTEKAIOLLYX B aBTOMATUHECKMX BbIKIOHATENsAX 1
0.1KA TKA 10kA 100KA

- B oTHoweHun BpemeHu cpabaTbiBaHua t2 dyHkuum S,
HeoOX0OMMO He LOMYyCTUTbL NEePEKPLITUSA KPUBLIX 1 coBnoaaTh
cnepyloLme OTHOLLEHUS:

MuHuMmanbHas pa3Huua mexay BpemeHem t2 neyx Bbiknioyarteneit Emax, ocHaweHHbix pacuenutensmu PR121, PR122n PR123

t=const t2A > t2B + 100 mc* *70 Mc, Npu BCNIOMOraTeslbHOM MUTAHN U aBTOHOMHOM MUTAHWN B YCTORYMBOM COCTOSIHUM
12t=const t2A > t2B + 100 mc t2A < 400 mc
I?t=const t2A > 12B + 200 mc t2A > 400 mc

lMpumeyaHne

YkazaHus o perynvpoBkax pacuenmreﬂeu’l SIBJISIIOTCS] OOLLE3HAYUMBIMU U ncrnone3yrTcs 4ss 6bICTpOI'O Bbléopa yCTaBok, obecneynBaroLmx
CesieKTMBHOCTb. s KOHKPETHbIX KOMOVIHaLui i aBTOMAaTUHECKUX BbiK/to4aTenei n KOHKPETHbIX yCﬂOBMﬁ yCTaHoBKU ABB moxeTt rnpenocTaBsnTb
yKa3aHwvisi, KOTOpble He Y4UTbIBaKOT r1paBunJi, cogepxaLimxcs B A4aHHOM AOKYyMeHTe, o4Hako CrnocobHbl 06ecrneqnTb CeNeKTUBHOCTb.

B oTHOLLEeHUN NpefesibHOro Toka CeleKTMBHOCTU
- Ecnu mrHoBeHHas dyHkums | yctaHoBneHa Ha ON (Bkn.) (I3=0N), npeaenbHbIi TOK CENEKTUBHOCTM ByAeT MMeTb 3HaYeHne nopora
MrHOBEHHOro cpabatbiBaHus I3 Bbiklo4aTesNss Co CTOPOHbI NTaHus 6e3 gonycka:

Is=1I13, .

- Ecnu mrHoeeHHas ¢yHkums | yctaHoBneHa Ha OFF (Boikin.) (I83=OFF), npenenbHblii TOK CENEKTUBHOCTY OyAET paBeH 3HayYeHuto lcw
BbIK/IO4ATENSA CO CTOPOHbI MNTAHUS:

Is = lcw.
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30HHasi ceNeKTUBHOCTb MeXAy BbikioyaTenamu Emax
C noMoLLb0 30HHON CENEKTUBHOCTU BO3MOXHO peannM3oBaTb CENEKTUBHOCTb Mexay aBToMaTu4Yeckumm Bblikaovatenamm Emax,
3HaAYUTENbHO coKpallas Bpems cpabaTtbiBaHua 6narogaps 60nee HU3KNMM KpMBBIM, YTO MOXKET YNPOCTUTL 06ecrnevyeHne CenekTMBHOCTU
[N BblkloyaTenen cpegHero HanpsbxeHust (CH).
Mpwu cokpatleHnn BpemeHn cpabaTbiBaHUs TakKe CHUKAETCS TEMIOBas HArpy3ka Ha BCe 9/IeMEeHTbl YCTaHOBKM B Clly4ae BO3HUKHOBEHMS
HEeNCNPaBHOCTU.
30HHas CeNneKTUBHOCTbL MeXy BbiKoyaTensMm Emax, npyMeHnTeNnbHO K 3almTHbIM GyHKUmMaM S 1 G, MOXeT OblTb peann3oBaHa B TOM
cnyvae, Korga:

- ONna 9TVX 3almT BbiOpaHa kpmeask GUKCMPOBAHHOIO BPEMEHMU;

- MUMEEeTCH BCroMoraTesibHbli UICTOYHMK NuTaHus 24 B;

- Bblk/toyaTenn Emax ocHaweHbl pacuenutensmmn PR122 nnn PR123.
MonyyeHHbIV NpeaenbHbIA TOK CENEKTUBHOCTU PaBEeH 3HAaY€HMUIO ICw BbiKJlOYaTesNI CO CTOPOHbI NUTaHUA, ecnu GyHkuus I3
oTkno4yeHa (OFF).
MpuHUMN OEeNCTBUS 30HHOW CENEKTUBHOCTU MexXAy BblknodaTenamm Emax onncaH Huxe.
[Mop, 30HOV NOHMMAETCH YaCTb YCTAHOBKW, PACMONOXEHHA MeXAy ABYMS NOCNeA0BaTENIbHbIMY Bblk/loHaTENSIMU. 30HA HEMCNPABHOCTUN
- 9TO 30Ha, HAXOASALLASACS HEMOCPEACTBEHHO CO CTOPOHbI HArpy3Kku BbIKlOHaTESs, KOTOPbI 06HAPYXMBaET HEUCNPaBHOCTb. MocpencTsoM
COELVHUTESIbHOrO MPOBOAA KaX bl BbIK/lOYaTESb, KOTOPbIN 0OHAPYXMBAET HEUCMNPABHOCTL, CO0OLLAET 06 3TOM APYroMy BbIK/OUATESO
Ha CTOPOHE NUTaHMS.
ABTOMATMYECKMIA BbIKSKOHATENb, KOTOPbIM HE NOJTlyYaeT HUKAKOro CUrHana OT BbIK/toHaTenen Ha CTOPOHE Harpy3ku, UHULUMUPYeT KOMaHay
pa3mMblkaHus C YCTAHOBJIEHHBIM BPEMEHEM CEeNeKTUBHOCTMU, perynnpyembimM B npegenax 40 - 200 mc.
3aza4a BpeMeHU CeNeKTUBHOCTU COCTOUT B peann3aumnmn BPeMEHHOW CeNeKTUBHOCTU A1l YCTPOMCTB Ha CTOPOHE Harpysku, KOTopble
pacnonioxeHbl 3a Npeaenamu Lienn 30HHOM CenekTUBHOCTU (annapaTtypa He oxBayeHa KabenbHOl CeTblo).
C npyroii CTOPOHbI, BblK/lOYaTENW, KOTOPbIE MNOMy4aloT cUrHan 6J10KMPOBKM OT APYroro pacuenuTensl, cpaboTalT B COOTBETCTBUMN C
3aJaHHbIM BpemeHeM t2 3awwmTbl S.

At2, ; A Bpems :
B Bpems ; CEeNeKTUBHOCTU :
CENEeKTUBHOCTM B pasMOKHyT ;

AO > A§

B[]

s CurHan 6noKkMpoBku W CurHan 6rnoknpoBkm
»— Tok HemcnpaBHOCTH »— TOK HencnpaBHOCTH

Kak MOXHO BUAETb, ECNN Y4TEHbI YCTABKW, yKadaHHbIe HUXe, B crydae K3 Hu oauH BbiktouaTesb He cpaboTaeT 3a Bpems t2 , Ho Bce OHU
cpaboTaloT 3a 3alaHHOE BPEeMS CENIeKTUBHOCTMU.

Bpems
A 25 25 cenexTBHoCTH A
PR122/P “— PR122/P “— PR122/P —
o

=

He
cpabatbiBaeT

Bpemst
cenekTveHocTi B

“] PR122/P
PR122/P

PR122/P ] PR122/P

PR122/P PR122/P

Bpemst
cenekTuBHocT C

[ [
PR122/P PR122/P PR122/P

s TOK HeMcnpaBHOCTU
»—— CoeauHeHVe ¢ curHanom G6noknpoBku
----- CoepauHeHve 6e3 curHana 6rnokupoBkm
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Cepusi NpoeKkTUpOBLLMKaA

CenektnBHocTtb ACB-ACB

Yka3zaHus 00 ycTaBkax
[ns obecrneyeHnst NoJIHON CeNeKTUBHOCTM C MPUMEHEHMEM GYHKLMM “30HHON CeNeKTUBHOCTU”, Kak B criydae neperpysku, K3, Tak n B
cryyae 3aMblKaHWs Ha 3eMJTI0, PEKOMEHAYIOTCS MPOU3BECTU CNeayoLLMIA BLIGOP YCTABOK BbIKJIOYATENEN:

CenekTuBHOCTb Mexay Emax

104c
Meperpy3ka A ™~
- Y6enuTech, YTO OTCYTCTBYET nepekpbiTve 30H cpabaTbiBaHMA 4

RN

3aWmnTHbIX GYyHKLMIA L (0T neperpysku), C y4€TOM A0MYCKOB U 3¢
DEeNCTBUTENbHbIX TOKOB, MPOTEKAKLWMX B aBTOMAaTNY€CKNX — T\
\\\ X\<.<
\\
~N
N

BbIKNlO4aTENAX.
10-7¢c = —
= 3

BpeMs CeNIeKTUBHOCTU OTPEeryiMpoBaHoO Tak, 4YTOObI e
peann3oBaTb BPEMATOKOBYIO CENEeKTMBHOCTb C J0ObIM Bpewst cenektmeHocTn,
YCTPOWCTBOM, NOACOEAMHEHHBIM HEMOCPEACTBEHHO HAa CTOPOHE 10-2¢c | e
Harpyskm M yCTaHOBJIEHHbIM 3a NpepenamMu Lenu 30HHOM 0.1KA 1KA 10KA 100KA
CeneKkTMBHOCTM

\

™

4
A

102¢ \

/

//
7/

KopoTtkoe 3ambikaHue

- OTcyTCcTBUE NEpeKpbITUS 30H cpabaTbiBaHUS Moporos Toka 12 10c
dyHKUMM L, ¢ y4ueTOM AOMYyCKOB U AENCTBUTENIbHbIX TOKOB, [ ——
NPOTEeKaloLLMX B aBTOMAaTUYECKNX BbIKITIOYATENSIX.

I

N/
\
—_—
!
L

\tZA

H ,'/ I\

- Bpema cpabaTtbiBaHus t2 u “BpemMsa ceneKkTuBHoCTH”
OTPErynMpoBaHbl CNeayoLmMM 06pasom:

t2 (Bpems dyHKUMM S) OTPErynmpoBaHo Tak, 4Tobbl 06ecneynTb
HecpabaTbiBaHMe 3alnTbl, KOTOpas mnofay4yaeT CcurHan
6710KNPOBKM, T.€. COrflacHO OTHOLLEHWIO:

t2, > Bpemsa cenektusHocTH, +70 mc* A

*At MUHUMYM MexZy BpemeHeM cpabaTtbiBaHus ABYX
nocneaoBaTenbHbIX Bblk/lloYaTenel, ¢ BCNoMoraTenbHbIM
NUTaAHMEM U C NOCTOSIHHBIMU KPUBLIMUW BPEMEHMU, s obecrneyeHns

HecpabaTblBaHVs BK/IOYATENS HA CTOPOHE MUTAHUS. N E:
B

B OTHOLLEHUN NpeaenbHOro Toka CeNeKTUBHOCTU
- Ecnn mrHoeeHHas dyHkums | B coctosiHum ON (Bkii.) (I3=ON), npenenbHbIli TOK CENEKTUBHOCTU ByoeT MMeTb 3Ha4eHne nopora

MrHOBEHHOr0 cpabatbiBaHus I3 Bbik/lO4aTENS CO CTOPOHBI NMUTaHKS 6e3 AoMnycka, MPY BKIIKOYEHHOMN DYHKLMN:
Is=13 .

- Ecnu MmrHoBeHHas ¢yHkums | B coctosiHum OFF (Bbikn.) (I3=0FF), npenenbHblil TOK CeNeKTUBHOCTM OyaeT paBeH 3HayYeHuto lcw
BbIK/lOYATENS CO CTOPOHbI MUTAHUS:

Is = lcw.
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YKa3aHuqa OTHOCUTEJIbHO KabeJibHbIX COeANHEeHN

Ans BeiNONHEHNA KabenbHbIX COEAMHEHNN MOXHO MCNONb30BaTh ABYXXWbHbIA 9KPAHUPOBAHHbLIA KOPAOBLIA Kabenb
(U < 50B; AWG 22; HOMMUHaNlbHOE COMPOTUBJIEHME NMPOBOAHMKA HA NOCTOSSHHOM Toke npu 20°C <15 Om/1000 ¢dyToB;
HOMMWHaNIbHOE COMPOTUBIEHNE BHELWIHEro 9KpaHMpoBaHMa N9 NOCTOSAHHOro Toka npu 20°C < 3 Om/1000 dyToB).
OKkpaHMpoBaHMe A0MKHO OblTb COEANHEHO C 3eMIell TONbKO Ha pacuenuTene Bolk/ilo4aTens CO CTOPOHbI MUTAHUS.
MakcumanbHas anvHa kabens ans 30HHOM CenekTUBHOCTU Mexay ABYMs ycTporicTBamu coctasnset 300 M. OTOT npenen MoxXHO
YBENUYUTbL CrieumanbHbIMU MeXaHn3mamu.

MakcurmanbHoe KONM4ecTBO aBTOMAaTMYECKIX BbIKJIKOHaTENEN, KOTOPbIe MOMYT ObITb MPUCOEANHEHDI K Bbixoaam (Z out) pacuenutens - 20.
CurHan 610k1MpoBKK pacuenuTens - curHan +24 B.

MosTOpeHue curHana

Kak nokasaHo B Tabnuue, B Cilydae Koraa OfvH pacuenuTenb NosyqaeT curHan 6110KMPOBKU HAa CTOPOHE Harpy3ku, Aaxe eciin OH He
[ocTur nopora cpabatbiBaHus GyHKUMKN S, OH NPOoAYy6NMpyeT curHan 6J10KMPOBKU HA CTOPOHY NMUTaHUS.

970 caoenaHo BO nsbexaHne kakux-nmbo ownboK ycTaBku, T.e. KOrga pacuenutesls Ha CTOPOHe Harpy3km He AOCTUr nopora
cpabaTbiBaHusl, @ pacLenuTesib Ha CTOPOHE NUTaHWs AOCTUN, 4TO NPUBOAUT K OTCYTCTBUIO CENEKTUBHOCTMU.

30HHas cenekTUMBHOCTb 1>12 CwurHan ZSI CurHan ZSO Bpems cpabGaTtbiBaHusa T
He akTnBmMpoBaHa HET 0 0 He cpabaTbiBaeT
He akTnBmMpoBaHa HET 1 0 He cpabaTbiBaeT
He akTnBupoBaHa DA 0 0 3anporpaMmmMmnpoBaHo t2
He akTnBmpoBaHa OA 1 0 3anporpamMmmMmpoBaHo t2
AKTUBMpPOBaHa HET 0 0 He cpabaTtbiBaeT
AKTMBMPOBaHa HET 1 1 He cpabaTbiBaeT
AKTMBUMpPOBaHa OA 0 1 CEeJIEKTUBHOCTb MO BPEMEHU
AKTUBMpPOBaHa JA 1 1 3anporpamMmmMmnpoBaHo t2
MOAVJib ZSA
B cnyyae, korga HECKONbKO aBTOMATUHYECKMX BbIK/IIOHATENEN CO
CTOPOHbI HArpy3ku [OJIXHbI GJOKMPOBATb HECKOJIbKO
aBTOMATUYECKMX BbIKJlOYATENEN CO CTOPOHbI MUTAHUSA, HO
pasnnyHbIM 06pa3oM, HEOOXOAMMO UCMONL30BaTb MoAyIb ZSA, l l
noctaensembin ABB.
A B

PaccmoTpuM npuMep cxembl, NPeacTaB/IeHHOW Ha PUCYHKe COOKY.

MN3BECTHO, 4TO:

C nonxeH 6nokuposate A 1B i i
D nomxeH 610KMpoBaTh TONbKO B.

Mpwn kabenbHbIX COEANHEHUSIX, BbIMOMHEHHbIX, KaK yKa3aHo Ha
60KOBOM pUCYHKe, 6biN0 Obl HEBO3MOXHO 06ecneynTb 970 Co———— >1D
peLueHve.

[elicTBUTENbHO, CUrHan 6JI0KMPOBKM, MOCTynatLLmii oT D 6yaet
TaKke HanpasieH K A 6narogaps 9/1eKTPUYECKON LIeNIOCTHOCTHU
Lenu, KoTopas co3aaeTcs Mexay pasnnyHbIMY 610KMPOBOYHLIMY
coeamHeHusamn B-C n C-A.

A B
C NomMolLLbio COOTBETCTBYHIOLLErO KabenbHOro CoeanHEeHNss MOay st /’q
ZSA, curHan 6,10KMPOBKM HanpaBnseTcs B 0AHY CTOPOHY, Tak YTO i i
curHan, noctynawowui ot D Ha B He nepepaeTcs Takke nHa A .
Ha 60K0BOM pUCYHKe NokasaHo npuMeHeHne moaynst ZSA . ZSA
C[» >1D
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7 Cepusi NPOEKTMPOBLLYKa

CenektnBHoctb ACB-ACB

HanpaBneHHasl CeJIEKTUBHOCTb MO BpemMeHu

C nomouplo HanpasneHHor 3awmTel D, nmetowlelica Ha BoikatodaTensx Emax, ocHalleHHbIx pacuenutensamm PR123, BO3MOXHO
peann3oBaTb BPEMEHHYIO CENEKTUBHOCTb HANpPaBEHHOro TMna.

OTOT TUM CENEKTMBHOCTU MMEET BCE NPENMYLLECTBA U OrPaHNYEHUs BDEMEHHOM CENEKTUBHOCTU, PEaNIM30BaHHOM C MOMOLLLbIO PYHKLUNN
S, Ho Takxke crnocobeH obecneymBaTtb cpabaTbiBaHME B npeaenax pasnanyHbiX 3Ha4eHUn BPEMEHM B COOTBETCTBMM C HamnpaBiieHneM
Toka K3.

Ucnonb3oBaHue 3TOro Tuna CeJIeKTUBHOCTMU, OCOGGHHO, pekomMmeHAayeTCcsa B cny4vyasax, Korga mmeeTtcs GonblUe OaHOro
UCTOYHUKA nuTaHua. B camom pene, B cqlyyae HeucnpaeHoCT™ paaAOM C UCTOYHUKOM HemnpepbiIBHOCTb IKCcnsyaTauuum
OCTaNIbHOW CUCTEMBI JNIeKTPONMUTaAHUA MOXeT ObITb OGecneyeHa nocpeacTtesom HanpaBHEHHOVI 3aluThbl.

HanpaBneHHas 3awmra

HanpasneHHas 3awmTa OCHOBLIBAETCS HA BO3MOXHOCTU KOPPENMPOBATh PEXUM PaboTbl aBTOMATUYECKOr O BbIK/IIOYATENS C
HanpasneHeM Toka KOPOTKOro 3amblkaHus. B 3aBMCMMOCTM OT HanpaBneHus Toka ans pacuenutens PR123 MoxHO ycTaHOBUTL ABa
pasnuyHbIX BpeMeHn cpabaTbiBaHUs:

- Bpems cpabaTtbiBaHus (t7Fw) ona HanpaeneHust Toka, coBnazatoLLero (Fw) ¢ ycTaHOBNEHHbIM KOHTPOJbHBIM HAaNpaBieHNeM;

- Bpems cpabaTbiBaHus (17Bw) ans HanpasneHus Toka, He coBnagatowero (Bw) ¢ ycTaHOBNEHHbIM KOHTPOJIbHBIM HarnpaBieHeM.
[ns pacuenutens PR 123 MOXHO yCTaHOBUTL TOJIbKO MOPOrOBOE 3HA4YeHMe no Toky (17).

B TOM cnyyae, ecnun HanpaBneHve Toka KOPOTKOro 3aMblkaHus He coBnagaeT (Bw) ¢ KOHTPONbHBIM HanpaBneHneMm, To 3awmTa byneT
BKJIIOHEHA NpU AOCTUXEHNM MOPOroBOro 3Ha4eHus |7 B npeaenax ycCTaHOB/IEHHOMO nepuoga BpemMmenn t7Bw (npu ycnosum, 4to
PyHKUMM S 1 | He BblM yCTaHOBNEHbI Ha cpabaTbiBaHune 0o GyHKummn D).

B ToM cnyyae, ecnu HanpasneHne Toka KOPOTKOro 3aMblkaHus coBrnaaaeT (Fw) ¢ KOHTPOSIbHBIM HarnpaBieHneM, To 3alumTa cpaboTaet
npu AOCTUXEHUN MOPOrOBOro 3HavyeHus |7 B npeaenax ycTtaHOBIEHHOMO nepuoaa BpemeHu t7Fw (npu ycnosumn, 4To GyHKUMM S u | He
OblIM yCTaHOBMEHBI HA cpabaTbiBaHve A0 GyHkuum D).

Kpome Toro, ecnun pyHKUmS | akTMBMPOBaHAa, 1 3Ha4YEHME ToKa KOPOTKOro 3aMblkaHUS NPEBbILLAET 3HaveHuve |3, aBTomaTnyeckmni
BbIKJIlO4aTENb cpaboTaeT MrHOBEHHO, HE3aBMCUMO OT HarnpaB/ieHus Toka.

KoHTponbHOE HanpasneHve ycTaHoBneHO ABB kak nayliee oT BEPXHe 4acTu aBTOMAaTU4eCKOro Bblk/lo4aTesns (0T 30Hbl, B KOTOPOW
pPacnosioXeH pacuenuTesnb) K ero HUXHEN 4acTu.

Ha pucyHke cGoky nokasaHa dakTtuyeckasa KoHburypaumsa
aBTOMaTUYECKMX BbIK/loHaTenen B cuctTeme.
CTpenkoi KpacHOro uBeTa ykasaHo KOHTPOJIbHOE HarpasfieHune,

Pa3smblkaHne Pa3smbikaHne
YCTAHOBJIEHHOE HA ABTOMATUYECKOM BbIK/IIOHATESIE MO YMONHaHWIO. Onoproe
Mpn nopavye nuTaHUs Ha aBTOMATUYECKUI BbIK/OYaATENb B Hanpasnerwee, | 1% oo e nenure, o
HanpaBneHun CBepxy BHU3 (NuTaHme oT G2), KOHTPOJbHOE heg | | wreeptuposartoe yCT:HoaneHHAe
HanpaBNeHUE [OJIKHO OCTaBaTbCs TakMM, KakMM OHO Gblsio iiviiomd ABB

nporpaMmHoro
obecneyenus

yctaHoBneHo ABB.
Mpn nopaye nMuTaHMs Ha aBTOMATUYECKUWA BbIKIKOYATENb B
HanpaBneHnn cHU3y BBepx (nMutaHue ot G1), HOBLIM pacuenuTenb
PR123 nos3Bonset nHBepTMPOBaTb YCTAHOBIEHHOE MO YMOMYaHWUIO
HanpaeneHve C MOMOLLIO MPOrPaMMHOro obecneyeHus.
Taknm 06pa3om, BCE KOMMYECTBEHHbIE NMapamMeTpbl, N3MepsieMble
pacuenutenem PR 123, MoryT 6bITb oLeHeHbl Npu GakTU4eckom ?

A QF1

[onesoe yvactue B
KOPOTKOM 3aMblKaHUU KaXaoro

NPOXOXAEHUM TOKa Yepe3 yCTaHOBKY. Bonee Toro, B aneKTpuyeckoi revepaTopa: 10 KA

cxeme KOHTPOJIbHOE HarnpaBneHue A1s aHanmaa cenekTUBHOCTY 1 B QF2
NpaBunLHOTO yyeTa Hanpasnenwii cpabatbisanms (Bw uan Fw) o CPR123 Onoprios CPR123
COXPaHEHO TakWM Xe, T.e. CBEPXY BHU3. Hanpaaneml wanpabnotnG l

Ha cnepylowiein anekTpmyeckom cxeme KOHTPOJIbHbIE HanpaBieHus

nokasaHbl YepHbLIM LIBETOM. c >£ %

Mpwn aHanu3e KoOHUrypaumnmasToMaTU4YeCKmnX BbIKJlOHaTENEN,

YCTaHOBMIEHHbIX B COOTBETCTBUM CO CXEMOiA, NPUBEAEHHON Bbille, D 8§R3222 E QF4

MO>XHO 3aMeTUTb, 4TO Ana QF2 Takoe HanpaBneHne NCNoNb3yeTCs Mo
ymMonyaHuio, B To BpemMsa kak ana QF1 HanpaBneHue 6bino
MHBEPTUPOBAHO NPV MOMOLLM NPOrPaMMHOro obecnevyeHns.

Mpoyune naccuBHble Honesoe yuactue
|/® nBuratens B KOPOTKOM
3amblkaHum: 5 KA

[ns peanusauumn HanpaBfeHHOW BPEMEHHOW CEeNIEKTUBHOCTM HEOOX0AMMO ONpenennTb BaXkHble TOYKN HEUCNPAaBHOCTU U, OLEHMB
BO3MOXHble TOkM K3, yCTaHOBUTb, Kakne aBTOMaTUY4ECKNE BbIK/TOHATENN JOKHbI CpaGaTblBaTb.
Jlna yBepeHHOCTN B TOM, 4TO B ciydae K3 Bce ByaeT paboTath, kak MpeayCMOTPEHO, T.e. aBTOMaTMYeCKMNe Bblk/toHaTenn Bceraa cpaboTaioT
C HanpasfiEHHOW 3aLLMTON, PEKOMEHAYIOTCS CNneayloLme ycTaBku 1 BapuaHTbl Bbl60pa:

- Bb|6ep|/|Te aBToOMaTn4eckune BbikJiloHaTesin CO 3Ha4eHneM KpaTkOBPEMEHHO BblAep>XMBaAEeMOro Toka 6oriee BbICOKMM, YEM

MakCUMasbHbI OXnaaemMsblin Tok K3, BO3MOXHbIN B TOYKE, rAe OHN YyCTaHaBNMBAKOTCS:

lew > Ik

Makc
- YcTtaHoBuTe noporu cpabaTtbiBaHUS HanpaBneHHbIX 3almT D Ha 6oee HU3Koe 3HaYeHMe, YHeM MUHUMAaSbHbIN OX1aaeMblii Tok K3,
BO3MOXHbI B TOYKE YCTAHOBKM pacLennuTens:

17 < Ik
MUH
- YcTtaHoBUTE NOpOru cpabatbiBaHns 3aWmT S 1 | Takum 06pa3om, YToOb! He CO3aBaThb NEPEKPLITUS 30H cpabaTbiBaHUs ¢ ByHKLUMel D.

Takke NOMHUTE, YTO, B Clly4ae NOCTOSIHHBIX KPMBbLIX BDEMEHMU, AJ191 06ecneveHns cpabaTbiBaHMsA BO3AYLLHOIO BbIK/IOYATESIs, OCHALLIEHHOTO

pacuenutenem PR121/P, PR122/P nnu PR123/P, n HepgonyuieHnsa cpabaTtbiBaHUsS APYroro BO3AYLIHOIMO BbIK/OHATENS, OCHALLLEHHOrO

3TUMU pacuennTensMin, pasHnLa Mexay yCTaHOBIEHHBIMU 3HAYEHUSMU BpeMeH cpabaTtbiBaHUS AOMKHA COCTaBATh:

At=100 mc (MOXHO cokpaTuUTb A0 70 MC, EC/TI UMEETCS BCNOMOraTesbHbI MCTOYHUK MUTAHUS, NN ECIIN CHUTAETCS, YTO
HencnpaBHOCTb BO3HMKAET, KOrAa pacLennTenm ¢ BcroMoratesbHbiM MMTaHNEM HaxoOsaTCs B YCTOMUYMBOM
COCTOSIHUN).
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Mpumep npuMmeHeHUs
Ccblnaack Ha YCTaHOBKY, |/|306pa>|<eHHyro Ha PUCYHKe, aHaJIn3MPYKOTCA passinvHble yCnoBua pa60TbI aBTOMAaTUYECKMX BbiKJto4aTenen
npu K3 B pa3nnyHbIX TOHKax.

K3 Ha ctopoHe nutanusa QF1 X [lonesoe yyacTve B
JonxeH cpaboTatb Tonbko QF1 . KOPOTKOM 3aMbIKaHM KaX(i0ro

QF1  obHapyxunBaeT Tok 15 KA, He coBnagaloLLuiA C ero A QF1 reHepaTopa: 10 KA B QF2
OMOpPHbLIM HanpaBfeHVEM, U, CNieoBaTeNbHO, cpaboTaeT 3a CPRI23 CPRI23
Bpems t7BW, OnopHoe OnopHoe

QF2 06Hapy>K|/|BaeT Tok 10 KA, coBnagaloLwumii C ero ornopHbIM HanpaBneHmel HanpaBneHMel
HanpasfieHeM, 1, criefoBaTesibHO, cpaboTaeT 3a Bpems
t7FW

QF3 He 062Hapy>KV|BaeT Kakoro-nn6o Toka K3 C

QF4 o6HapyxunBaeT TOK 5 KA, He coBnagaloLwmii c ero
OMOPHbIM HanpaBfeHNEM, U, cnenoBaTesnbHo, cpaboTaeT 3a
Bpems t7BW,

ecnn: t7FW,>t7BW, +100 mc*
t7BW>> t7BW, +100 mc*

cnenosaTeano TONbKO QF1 cpaboTtaeT

QF 4
E

[loneBoe yyactve
[fBuratenst B KOPOTKOM
3amblkaHum: 5 KA

K3 Ha cTopoHe nuTaHusa QF2 [onesoe yuactue B \

HomxeH CpaGOTaTb TONBLKO QF2 . KOPOTKOM 3aMblKaHUWN KaX[oro

QF1  obHapyxvBaeT Tok 10 KA, COBMaAAIOLMIA C €ro OMOPHbLIM A oF1 renepatopa: 10 kA B oF2
HanpassieHreMm, 1, CrieloBaTesbHoO, cpaboTaeT 3a Bpema t7FW, CPR123 CPR123

QF2  o6HapyxvBaeT Tok 15 KA, He coBnaaatoLwmii C ero OI'IOprIM Onoproe Onoproe
HanpassieHeM, 1, CneaoBatesibHo, cpaboTaeT 3a Bpems t7BW, ”a”paB“e“"‘el Hanpasnexne

QF3  He obHapyxuBaeT kakoro-nmbo Toka K3
QF4  ob6HapyxuvBaeT Tok 5 KA, He COBMafaloLniA C €ro OMOPHbLIM C
HanpasneHuem, v, CneaoBaTencHo, cpabotaeT3aBpems t7BW,
ecim: t7FW, >t7BW, +100 Mc
t7BW,> t7BW,+100 mc* a3 F

cnep.OBaTeano cpa60TaeT Tonbko QF2
I'Ipotme naccuBHble
Harpysku

QF4

[onesoe yyactne
[BUraTensi B KOPOTKOM
3ambIKaHum: 5 KA

K3 Ha cTopoHe Harpy3ku QF3

LonxeH cpabdoTaTtb Tobko QF3 . Poneeoe yuactie B

QF1  obHapyxmsaeT Tok 10 KA, coBnagatoLwmii C ero onopHbLIM KOPOTKOM Samelkarin ﬁ“‘om
HarpaBeHneM, 1, ClieaoBaTessHo, CpaGoTaeT 3a Bpems t7FW, A qpq  reweparopail QF2

QF2  o6HapyxusaeT Tok 10 KA, COBNaAAIOLMIA C €r0 ONOPHbIM Onoproe CPR123 Onopoe GPR123
HanpaBIeHNEM, W, CIeOBATENbHO, CPaGoTaeT 3a Bpems t7FW, anoasneme HanpaBHEHMel

QF3  obHapyxuBaeT Tok K3 25 kA

QF4  obHapyxmBaeT Tok 5 KA, He coBnaaaloLuii C ero ONopHLIM -
Hanpas/ieHNEM, U, cne,uosaTeano cpabotaeT 3a Bpema t7BW, C i

ecnn: t7FW, > t2 +100 Mmc* lQF4
t7FW. > 12, °+100 mc*
t7BW, > t2+100 mc* D ghars E

cPR222

/

cne,u,osaTeano cpa60TaeT Tonbko QF3
[Honesoe y4yactune

AsuraTerns B KOPOTKOM
3amblKaHW: 5 KA

K3 Ha cTopoHe Harpy3ku QF4 [onesoe yuactne B

LomkeH cpaboTaTtb ToNbKo QF4. KOPOTKOM 3aMblKaHUN KaXaoro

QF1  obHapyxuBaeT Tok 10 KA, coBnapaoLWwmii C ero onopHLIM A OF1 reHeparopa: 10 kA B OF2
HanpaBneHnem, n, CneaoBaTesnbHo, cpa60TaeT 3a Bpema t7FW, OnopHoe GPRI23 OnopHoe CPRI23

QF2 o6HapyxuBaeT Tok 10 kA, coBnagalwoLuii C ero OI'IOprIM Hanpasnewel HanpaBHEHmel
HanpasJeH1em, 1, cnefosarensHo, cpaboTaeT 3a Bpems t7FW,

QF3  He 06Hapy>KV|BaeT Kakoii-nmbo Tok K3
QF4  ob6HapyxuBaeT Tok 20 KA, coBnagawLwWmii ¢ ero ONnopHbIM C
HarpasneH1em, 1, Cef0BaTesbHo, cpabotaeT 3a Bpems t7FW, QF4
ecnm: t7FW, > t7FW +100 mc* QPFR3222 l
t7FW,, > t7FW,+100 mc* ¢ E

cnepoBartesbHo, cpa60TaeT Tonbko QF4
I'Ipo'wle NacCUBHbIE]
Harpy3ku

* MuHumansHoe At MexAay BesindnHamn BpemMmeH CpaﬁaTblBaHMﬂ ABYyX rocJsiegosartesibHbIX
aBTOMATUHECKVX BbiK/oYaTener, 6e3 BCrioMoraTeslbHoro MuTaHus U B HEYCTOWNYNBOM COCTOSIHWM,
455 obecrieyeHns HeCpaﬁaTblBaHl/lﬂ aBTOMAarTn4eCcKoro BbIK/104aTes11 Ha CTOPOHE MUTaHWs.

[onesoe yyactne
[ABUraTens B KOPOTKOM
3amblKaHuK: 5 KA

CyMMUpYsi, MOXHO yKa3aTb BO3MOXHbIE YCTABKM C YHETOM HaslaraemMbix OrpaHU4eHnii:

DYHKLMM 3aLLUTbI S D |
CB 12 | 2 17 t7FW t7B W I3
QF 1 BbIKJI. 3KA 300MC 200MC BbIKJI.
QF2 BbIKJ1. 3KA 300Mc 200mc BbIKII.
QF3 3kA \ 200Mc - - - BbIKJI.
QF4 BbIKT. 3KA 200MC 300MC BbIKI.

Mony4yeHHbIV NpeaesnbHbIA TOK CeNeKTUBHOCTU paBeH 3Ha4YeHuto Icw aBTomaTuyeckux BbikoyaTenein, ecnm GpyHkums 13
oTkntoveHa (13=0FF).

CenekTMBHOCTb aBTOMATMYECKMX Bbik/todaTenen ABb B ceTsax HM3KOro HanpsikKeHus
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'Cepusi IPOEKTUPOBLLMKA

CenektnBHoctb ACB-ACB

Hal'lpaBHEHHa'il 30HHaA CeJIEKTUBHOCTb

OT1a PyHKLMA NO3BONISET 06ECNeYnTb CENEKTUBHOCTb AaXe B Y3/10BbIX 1 KOJIbLEBbIX CETSX.

B wacTHOCTW, Npn HanNM4YMM CEKLMOHHOrO annapara, 6narogaps HanpaBaeHHON 30HHOW CENeKTUBHOCTU CTAHOBUTCS BO3MOXHbLIM

noanepXueaTb NMTAHME NONIOBUHbI LLUMHBI AaXe B C/ly4ae HEeMCNPaBHOCTU B APYrov NONOBUHE.

[ns npuMeHeHnsi 30HHOM CeNneKkTUBHOCTU K PyHKuuK D (HanpaBneHHasi 30HHAsi CeNEKTUBHOCTb) HEOOXOAMMO HaNMyMe HECKOSbKNX

YCNOBWIA:

- ®YHKUMN S 1 G 30HHOI CENEKTUBHOCTU AOMKHbI ObITh OTKOYEHbI [OFF]

- MIMEeeTCsl BCNOMOraTesbHblA UICTOYHUK NMUTaHns 24 B NOCTOSAHHOrO TOKa;

- aBTOMaTu4yeckue BbikoyaTenn Emax ocHalweHsl pacuenutenamm PR123.

Kaxngplh pacuenutens UMeeT 4 nopTa:

- ABaBxoja (0auH OS5 COBMafeHVsl HanpasneHus, Apyro - A1 HECOBMaAEHMs HanpaeieHns ), YHepes KOTopble pacLiennTesb Nnony4aeT
curHan 6/10KMPOBKM OT APYrux pacuenutenem

- [Ba BbIXxoda (04oMH Ons COBMafeHusi HanpaBneHus, Apyron - Ans HECOBMaLEHUs HanpaBieHnsl), Yepes KOTopble pacuennuTenb
nockl1aeT curHan 6y1oKMPOBKY Ha Apyrve pacuenurenm

PaboTa pacuenuteneit onnMcbIBaeTCs HUXE:

ABTOMATUYECKME BbIKJIOHYATENN, KOTOPbLIE HE NMONyYal0T CUrHan 6/10KMPOBKY (COrnacoBaHHbIV C HanpaB/ieHMeM TOka), 3arnyCTAT CBOKO
COOCTBEHHYIO KOMaHAY 32 BPEMSI, PaBHOE “BPEMEHM CEJIEKTUBHOCTU”, KOTOpoe perynupyetcs B ananasoHe 130 - 500 mc.
ABTOMAaTUYECKME BbIKJIIOHATENN, KOTOPbLIE NMOMTYHAI0T CUrHaN 610KMPOBKM (COrMacoBaHHbIN C HANpPaBieHNneM Toka), paboTaloT COrnacHoO
BpemeHu t7BW vnuv t7FW B 3aBUCMMOCTU OT HanpasieHns Toka.

BakHO MOMHUTb, 4TO ecnu dyHKLMSA | BktoveHa 1 Tok K3 npeBbilwaeT 3agaHHoe 3HaveHue (13), aBTomaTrnieckumii BbiknioyaTesl MrTHOBEHHO
pa3MblkaeTcsl, He3aBMCUMO OT HanpaBeHUI 1 NMOJTyYEHHbIX CUTHAOB.

Mono6HbIM 06pa3omM, ecnu BktoYeHa GyHKUMA S 1 Tok K3 npeBbILLaeT yCTaHOBNEHHOE 3HavYeHue (12), aBToMaTMyeCcknin BelkjloHaTelb
pa3oMKHeTCs1 3a Bpemsi t2, eCnm OHO MeHbLLE APYrX 3HAYEHWUIA BDEMEHW, HE3AaBUCUMO OT HamnpaB/IEHUI 1 MOyYEHHbIX CUTHAMOB.

Mpn ncnonb3oBaHMM HaNPaBEHHON 30HHOW CENEeKTUBHOCTU BO3MOXHO 00ECNeYnTb CEeNEeKTUBHOCTb AaXe B y3/10BbIX CETAX A0
npenenbHOro Toka CenekTMBHOCTU, PABHOMO 3HAYEHMIO ICw aBTOMATUYECKMX BbIKloYaTeNen Ha CaMoOM yOoaleHHOM PacCTOSIHUN Ha
cTopoHe nuTtaHus (ecnu I3=0FF).

Tak xe Kak 1 B OTHOLLEHM HanpaBIeHHOW 3alUmMThl, AJ1 YBEPEHHOCTU B TOM, YTO B Cllydae HeMCMNpaBHOCTM Bce OyaeT paboTathb, kak

NnpeaycMOTPEHO, T.€. aBTOMATUYECKME BbIK/Ilo4aTeNM BCcerga cpaboTatoT COrlacHO NpULIMNam HarnpaeieHHOM 3aLUMThl, PEKOMEHIYI0TCS

crnenyoLne yCTaBk/ 1 BapuaHTbl Bbibopa:

- BbiGepunTe aBTOMaTUYECKME BbIKJIIOHATENN CO 3HAYEHNEM KPAaTKOBPEMEHHO BbIAEPXMBAEMOro Toka 60siee BbICOKUM, HYeM
MaKCHMaJsibHbI oXunaaemblii Tok K3, BO3MOXHbIN B TOUKe, rae OHW yCTaHaBIMBAOTCS:

Iew > Ik

makc

- YcTaHoBuTe noporu cpabaTtbiBaHMs HanpasieHHbIX 3amT D Ha 6onee HU3Koe 3HaYeHne, YeM MUHUMaIbHbIV OXXMUaaeMbli TOK K3,
BO3MOXHbIl B TOYKE YCTAHOBKM pacuennTens:

17<Ix,

- YcTaHoBuWTE noporu cpabatbiBaHns 3awmT S 1 | Takum 06pa3om, 4ToObI He CO34aBaTh NEPEKPbLITUS 30H cpadaTbiBaHUs ¢ dyHKUmen D.

VH

Brnaronaps aTum yctaBkam 06ecrneyrBaeTcst Takoe COCTosiHME, YTo npu K3 B nio6oli Touke yCTaHOBKM aBTOMATUYECKME BbIKIIIOHATENN
cpaboTaloT B COOTBETCTBUM C HACTpokaMn pyHkumm D.

Bpems cpabatbiBaHMs HEOOXOAMMO PErynMpoBaTh, MOMHSI O TOM, YTO:
BpeMS CeJIeKTUBHOCTM - 3TO BpeMsi cpabaTbiBaHUs “He3abI0KMPOBaHHbLIX” aBTOMATUYECKNX BblK/loYaTenen, KoTopble OOMKHbI
Pa3oMKHYTbCS;
t7FW/BW - 9TO BpemMs cpabaTbiBaHUS “3a6/10KMPOBAHHbLIX” aBTOMATUYECKUX Bblk/toHaTenei, KoTopble He AO/MKHbI
Pa3oMKHYTbCS.

Mcxops na atoro:
BPeMs CEeJIEKTUBHOCTU [0JIXHO OblTb OTPErynpoBaHo Tak, YToObl peann3oBaTb BPEMSATOKOBYIO CENEKTUBHOCTb C JII0ObIM
YCTPONCTBOM, NOACOEANHEHHBLIM HEMOCPEACTBEHHO HA CTOPOHE HArPy3KM 1 YyCTAHOBJIEHHBIM 3a Npeaenamm
LLenu 30HHOW CEeNEeKTUBHOCTM
t7FW/BW oTperynmpoBaHo Tak, 4ToObl 06ecneunTs HecpabaTbiBaHWe 3aLMTbl, KOTopas Nosly4aeT curHan 6/10KMPOBKY, T.€. COrflacHO
OTHOLLIEHMIO:
t7 > Bpemsa cenektuBHoctn +70 mc*

*MuHumanbHoe At Mexay senminHamuy BpemMeH CpaﬁaTblBaHMﬂ ABYX nocnegosaTesibHbIX aBTOMaTU4eCKnX BbIK/OYaTENEN, CO BCMOMOraTesibHbIM
nuTalvem, gns obecnedveHns Hecpa6aTb|Bava aBTOMaTMU4eCKOro BbikJito4aTesid Ha CTOPOHE NMUTaHUA.
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Tenepb nokaxem npumMmep npUMeHeHna AaHHOro Mmetoga CesieKTMBHOCTU. o701 npuMmep Takxe rnokKasblBaeT, Kakum crnocobom
HeobxoanuMo onpenendaTtb HeobxoauMble kabesbHble CoeaNHEHNS MeXxay passindHbiMn pacuenmnTensgamn.

-TM1 -TM 2
IN (BXOZ) QF 1+ IN (BXOA) QF2+ IN (BXOZ)
Fw [ Bw PR123 Fw [ Bw PR123 Fw [ Bw
OUT (BbIXO[) OUT (BbIXO[) OUT (BbIXO[)
Fw ‘ Bw Fw ‘ Bw Fw ‘ Bw
-B1 { DA -B2
IN (BXO[) % QF4+ QF3+ QF5+ % IN (BXOL)
Fw | Bw PR123 PR123 PR123 Fw | Bw
OUT (BbIXOL) D OUT (BbIXOM)
Fw ‘ Bw Fw ‘ Bw
(m)

OnopHoe HanpasneHve

—

Co ccbinkoi Ha YCTAHOBKY, NOKa3aHHYIO Ha PUCYHKe, NP N3BECTHbIX MakCUMa/lbHOM N MUHMMAJIbHOM TOKe K3 B Pa3INMYHbIX TOYKaX
YCTaAHOBKWA, HeobxoaAnMOo:
- NpeanonoXunTtenbHO onpenesinTb Pa3inyHblie 3Ha4Mbl€ TOYKN K3;
- ONS NepPBOM TOYKM K3: YCTaHOBWUTb, KakKmne aBToMaTU4eCKMe BblK/loHaTe I O0J1KHbI €€ N30JINPOBaTb;
YCTaHOBWUTb, Kakmne aBToMaTn4eCkne BblktioHaTesin AOJIXKHbI ObITb 6J'IOKI/IDOBaHbI nyem;
obecneuntb COOTBETCTBYOLLMNE KabesnbHble COeAVHEHNS;
- NOBTOPUTb onepaunto and nocnenyroLuimnx To4ek K3 ¢ uenbto onpeneneHna sBcex HEeobX0ANMbIX KabesbHbIX COeQNUHEHWI.

HakoHeL, Heo6X0AMMO NPOBEPUTb, HTOOLI KabesnbHbIE COEAVHEHMS HE BbI3bIBaIM HUKAKMX KOHMJIMKTOB B paboTe annapaTypbl.
Mpumep npumeHeHus

OCHOBHbIE HENCMPABHOCTU, KOTOPbIE MOXHO 3[ECb BbIAENUTL, CleayoLLme:
KOPOTKOE 3aMblkaHne Ha wunHe B1

KOPOTKOE 3aMblkaHue Ha LWuHe B2

KOPOTKOE 3aMblKaHWe Ha CTOPOHe Harpy3kun QF4

KOPOTKOE 3aMblKaHWe Ha CTOPOHe Harpy3ku QF5

KOPOTKOE 3aMblKaHWe Ha CTOpPoHe nNuTtaHusa QF 1

KOPOTKOE 3aMblKaHWe Ha CTOPOHe nNuTaHus QF2

lMpumeyarne

ABTOMaTu4eckuii Beiktoqatesis QF4 MoxeT ObiTb OcHalLeH pacuenutenem PR122/P, Tak kak, npv nacCuBHOMV Harpy3ke, Tok K3, BeposiTHo, 6yaeT nmeTb
O4HO Harpas/eHve 1, Ce40BaTe/IbHO, HarnpaBeHHas 3aLUMTa OKa3blBa€TCsl HEHYXHOM.

lMpumeHeHne pacuenutens PR122/P ¢ 30HHOM CeNEKTUBHOCTbIO, BbIMOJHEHHOMW Ha 3awumnTte S, obecrneynBaeT BXO4 M BbIXOA, KOTOPbIM NO3BOISIET
peann3oBarb CE/IeKTUBHOCTb B ciy4ae K3 Ha CTOpoHe Harpy3ku Beikatodaress QF4.
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7/ Cepusi NpOEKTMPOBLLMKA

CenektnBHoctb ACB-ACB

KopoTkoe 3ambikaHue Ha wuHe B1:
Tonbko aBTOMaTU4eckune BbikaodaTtenn QF1 1 QF3 ponxHbl N301MpoBaTh HEMCNPABHOCTL: B YaCTHOCTU, Yepe3d aBTOMaTUYeCKUi
BbIk/itouaTenb QF3 nponyckaeTcst TOK OT WWHbLI B2 (cnepoBaTtenbHO, B HanpaBieHy, CoBrnaaatoLLeM C yCTaHOBAEHHbIM); winHa OUT Fw
nocbinaeT curHan 611o0kMpoBkn Ha WwnHY IN Fw aBToMaTnyeckoro Beikntovatens QF2 (4epes Hero nporyckaeTcsl TOK OT TpaHchopmartopa
TM2, cnepgoBaTtenbHO, B HaNpaBieHUn, COBMNaaaloLLL,EM C yCTaHOBNEHHbIM), 1 Ha lWnHY IN Bw aBToMaTmyeckoro Beikftodatens QF5 (4epes
Hero NpornyckaeTcs TOK OT ABUraTens, cneaoBaTesibHo, B HanpaBieHNN, HE COBNafatloLEeM C YCTaHOB/IEHHbIM).

Hanpasnetue (OUT-IN) | CTpenka-ykasarens
(BXO[ - BbIXOM)
Fw — Fw e
Fw —Bw —
Bw — Fw -TM1
Bw — Bw
OMOPHOE HaMPABMEHNE  se—] IN (BXOL) OF1+ IN (BXOQ)
Fw | Bw 4 pR123 Fw [ Bw
OUT (BbIXOL) ouT (BbIXOd)|—|
Fw ‘ Bw Fw m
AN -
IN (BXOL) QF4+
Fw | Bw PR123
OUT (BbIXO[)
Fw ‘ Bw

KopoTkoe 3ambikaHue Ha luuHe B2:
Tonbko aBTOMaTmyeckue BoikaovaTenu QF2, QF3 n QF5 fomkHbl U30MPOBAaTh HEMCNPABHOCTL: B YaCTHOCTU, Yepe3 aBTOMATUYECKNIA
Bblk/to4aTens QF3 nponyckaeTcs TOK OT WnHbl B1 (CnegoBaTensHO, B HANPaBAeHUN, He COBMAAAIOLLLEM C YCTAHOBMIEHHbIM); WinHa OUT
Bw nocebinaeTt curHan 61oknpoBkn Ha wnHy IN Fw aBToMaTuyeckoro Bbikntoyatens QF1 (yepes Hero nponyckaeTcst TOK OT
TpaHchopmaTtopa TM1, cnepgoBaTtenbHO, B HAaMpPaBieHNN, COBNAAAIOLLIEM C YCTAHOBIEHHbIM).

H i

QF2+
PR123

-TM 2

IN (BXO[)
Bw

OUT (BbIXOM)

FW‘BW

-B2

(BXoAn)

Fw Bw

OUT (BbIXOM)

FW‘BW

Hanpasnexue (OUT-IN) Crpenka-ykasatenb
(BXO[I - BbIXO) | I
Fw — Fw —l
Fw —Bw —
Bw —Fw -TM1 -TM 2
Bw — Bw
OnopHoe HanpasneHve — IN (BXOf) OF1+ IN (BXO[) QF2+ IN (BXOM)
Fw {@Bw PR123 Fw [ Bw PR123 Fw [ Bw
OUT (BbIXOL) OUT (BbIXO[) OUT (BbIXOM)
Fw ‘Bw v Fw ‘Bw v FW‘BW /
-B1 -B2
> P
IN (BXOL) QF4+ QF3+ QF5+ IN (BXOM)
Fw | Bw PR123 PR123 PR123 Fw | Bw
OUT (BbIXOL) — OUT (BbIXO)
Fw [ Bw \ 4 \ 4 Fw | Bw
OUT (BbIXO[)
KabenuHeie QF 1 QF2 QF3 QF 4 QFs5
coeauHeHust
FW BW FW BW FW BW FW BW FW BW
oF1 W u
BW
[ |
aF2 |-W
BW
FW
IN QF3
(BXOf) BW
FW
QF 4
BW
FW
QF5
BW [ |
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KopoTkoe 3ambikaHue Ha CTOpoHe Harpy3ku QF4:

Tonbko aBTOMaTUYECKMI BbikAoYaTenb QF4 fomkeH n3onupoBaTb HEMCNPABHOCTL. Yepe3 aBToMatnyeckunin Boiknovatens QF4
nponyckaeTcs TOK OT WKHbI B1 (cnegoeatensbHo, B HanpaBieHUn, COBNaaatLLEM C YCTAaHOBEHHbIM); WwinHa OUT Fw nocbinaeT curHan
6nokupoBkn Ha wurHy IN Fw aBToMaTmnyeckoro Boikatoyatens QF1 (4epes3 Hero nponyckaeTcs ToK oT TpaHcdhopmaTopa TM1,
cnepoBaTesibHO, B HAaNpaB/ieHUN, COBNaAatoLLEM C YCTAHOBNEHHbIM), 1 Ha WuHY IN Fw aBTOMaTtunyeckoro Boeiknodatens QF3 (4epes
HEero NponyckaeTcs TOK OT WMHbI B2, cnepoBaTtenbHO, B HanNpaBneHuy, COBNaaaloLLEeM C YCTaHOBIEHHbIM). OTn ABe onepaumm kabesbHOro
COENHEHNST [AOMKHbI ObITb BbINMOJSIHEHDI.

ABTOMaTM4eckuii Beikntodatesnb QF3 3aTem 3abnoknpyeT aBToMaTUYeCKME BbIKIIOYATENN, YCTAHOBEHHbIE Ha LWWHE B2, nocpenctsom
yXe CYLLECTBYIOLLMX KabesIbHbIX COeANHEHUIA.

HanpasneHue (OUT-IN) | CTpernka-ykasaTens
(BXOA - BbIXOM) i
Fw — Fw —
Fw —Bw —
Bw — Fw -TM1 -TM 2
Bw — Bw
OnopHoe HanpasneHve —l IN (BXOL) IN (BXO[) IN (BXO[L)
LFw ‘ Bw Bw
SuT (BbIXOM) OUT (BbIXO[)
Fw | Bw Fw [ Bw
_B1 -B2
IN (BXO[) (BXOnO)
Fw ‘ Fw Bw
UT (BETXOL) OUT (BbIXOM)
Fw | Bw Fw [ Bw

KopoTkoe 3ambikaHue Ha ctopoHe Harpy3ku QF5:

B aTom cnyyae Tonbko aBTomMaTnyeckuin BoelkmodaTens QF5 AomkeH n3onnpoBaTtb HEMCMPABHOCTb. Yepes aBTOMaTUYECKNA BbIKITIOHaTENb
QF5 nponyckaeTcst TOK OT WuH B1 1 B2, B HanpasneHum, COBNaaaloLLeM C YCTaHOBEHHbIM, CefoBaTeNnbHo, WwuHa OUT Fw BbikiovaTens
QF5 6nokupyeT kak wuHy IN Fw aBTomMaTtuyeckoro BoeiknovaTtens QF2 (4epes3 Hero nponyckaetcs Tok oT TpaHchopmartopa TM2,
cnefoBaTenbHO, B HANpaB/ieHNN, COBMAAAIOLWEM C YCTAHOB/IEHHbIM), Tak 1 WnHY IN Bw Beiktovatens QF3 (4epes Hero nponyckaeTcs Tok OT
TpaHcdopmaTopa TM1, cnegoBaTensHO, B HANPaBAEHUN, HE COBMAJAIOLLEM C YCTAHOBMIEHHBIM). OTU onepaunn kabenbHOro CoefMHEHNS
[0MKHBI ObITh BbINOHEHBI. TakM e 06pa3oM, kKak 1 paHee, aBToMaTUyYeckumii Belkntouatens QF3 6nokupyeT Beikntodatens QF 1 nocpencteom
yXe CyLLEeCTBYIOLLEro kKabenbHOro CoeMHeHus.

HanpasneHnve (OUT-IN) |CTpenka-yka3aTens
(BXOQ - BbIXOM) ) )
Fw — Fw e
Fw —Bw —
Bw — Fw -T™M1 ™M 2
Bw — Bw
OMOPHOE HAMPABMEHNE sl IN (BXOL) QF1+ IN (BXO0) QF2+ IN (BXO[)
Fw JuBw PR123 [ Bw y PR123 Fwa| Bw
OUT (BbIXO[) N OUT (BbIXO[)
Fw ‘ Bw v v\ Fw ‘ Bw
-B1 o -B2
e sl
IN (BXO[) QF4+ QF3+ QF5+ IN (BXO[)
Fw | Bw PR123 PR123 PR123 Fw || Bw
OUT (BbIXO[) — OUT (BbIXOL)
Fw ‘ Bw v v SFw ‘ Bw
OUT (BbIXOA)
é‘::e:::::; QF 1 QF2 QF3 QF 4 QFs
A FW BW FW BW FW BW FW BW FW BW
FW u
QF 1
BW
aF2 |-V u
BW
IN FW [ |
QF 3
(BXOM) BW [ ]
FW
QF 4
BW
FW
QF5
BW
CenekTMBHOCTb aBTOMATMYECKMX Bbik/todaTenen ABb B ceTsax HM3KOro HanpsikKeHus
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7 Cepusi NPOEKTMPOBLLYKa

CenektnBHoctb ACB-ACB

KopoTkoe 3amMmbikaHue Ha CTOpOHe nuTaHusa QF1:

Tonbko aBTOMaTU4Yeckuii BolkodaTtens QF1 gonxeH naonnmpoBaTb HeMCNpPaBHOCTb. Yepe3 aBToMaTuyeckuii Bolknovatens QF1
MPOMycKaeTcs TOK OT WKHbI B1 (cnegoBatenbHO, B HanpaBieHnn, He COBNafatoLEeM C YCTaHOBNEHHbIM); winHa OUT Bw nocklnaet
curHan 6noknposku Ha WwnHy IN Fw aBTomaTndeckoro BeikntodaTens QF3 (Yepes Hero nponyckaeTcs Tok oT TpaHchopmartopa TM2,
cnefoBaTenbHO, B HanpaeieHun, coBnajaiolemM C YCTaHOBMIEHHbIM). OTO kabenibHOe coeAnHeHne A0JIKHO ObiTb BbINMOSHEHO.
ABTOMaTUYECKMIA BbikNloYaTenb QF3 3aTem 3ab6110KMpyeT aBTOMaTUYECKMe BbikJtlo4aTenm, ycTaHOBEHHbIE Ha lwmHe B2, nocpeacTsom
YK€ CYLLLECTBYIOLLMX KabenbHbIX COeAUHEHWIA.

Hanpasnenue (OUT-IN) |CTpernka-ykasaTenb

(BXO[ - BbIXO[) 1 !
Fw — Fw —
Fw — Bw —
Bw—Fw \ -T™M1 TM 2
Bw — Bw

OnOpPHOE HAMNPABMEHNE  se—f IN (BXO[) QF1+ IN (BXOL) QF2+ IN (BXO[)
Fw | Bw PR123 Fw [ Bw PR123 Fw [ Bw

OUT (BbIXOQ) IOUT (BbIXOL) OUT (BbIXO[)

Fw ‘ Bw Fw W Fw ‘ Bw

-B1 -B2

IN (BXOO) . IN (BXOM)

Fw \ Bw m Bw

OUT (BbIXOM) OUT (BbIXON)

Fw \ Bw Fw \ Bw

KopoTtkoe 3ambikaHune Ha cTopoHe nuTtaHus QF2:

B aTom cnyyae Tonbko aBToMaTuyieckumii Bolkntodatens QF2 nomkeH nsonnposatb HEMCNPaBHOCTb. Yepes aBToMaTu4eCckunii Bbikto4aTeslb
QF2 nponyckaeTcsi ToK OT WinHbl B2, B HanpaBneHun, He coBnaaatoLLLEeM C yCTaHOBNEHHbIM, CliefoBaTesbHO, WwHa OUT Bw BbikntoyaTens
QF2 6nokumpyer kak LwuHy IN Bw aBToMaTnyeckoro Belkatodatens QF5 (4epes Hero nponyckaeTcst Tok OT ABUrartens, cnefosaTenbHo, B
HanpaBieHN, He COBMafaoLLEeM C YCTaHOBNEHHbIM), Tak 1 WwuHy IN Bw BbikntovaTtens QF3 (4epe3 Hero nponyckaetcsi TOK OT
TpaHchopmaTopa TM1, cnegoBaTtensbHO, B HANpPaBieHn, He COBMNaZatoLLLEM C YCTaHOBMIEHHbLIM). DTV onepaumnmn kabesibHOro coeguHeHns
DOJKHbI ObITh BbINOJHEHBI. TakM Xe 06pa3oM, kak U paHee, aBToMaTnyeckuin Belkntodatens QF3 6nokupyeT BobiktodaTens QF1
nocpencTBOM yXe CYLLECTBYIOLLEro kabenbHOro CoeAvHeHs.

Hanpasnenue (OUT-IN) |Ctpenka-yka3aTenb

(BXOLM - BbIXOM)

Fw — Fw —
Fw — Bw —
Bw — Fw -TM1 -TM 2
Bw — Bw

OnopHoe HanpasneHue > IN (BXOL) QF1+ IN (BXOL) QF2+ IN (BXO[)

Fw J.Bw PR123 Fw [ Bw PR123 Fw [ Bw
oUT (BbIXO[) OUT (BbIXO[) OUT (BbIXOA)

FW‘BW v FW‘BW v FW‘BW
-B1 L -B2
I i
IN (BXOL) QF4+ QF3+ QF5+ IN (BXOL)
Fw | Bw PR123 PR123 PR123 Fw [ Bw
OUT (BbIXOf) — OUT (BbIXOM)
Fw ‘ Bw v v Fw ‘ Bw
OUT (BbIXOA)
KaGentHele QF 1 QF 2 QF3 QF 4 QFs5
coeauHeHus
FW BW FW BW FW BW FW BW FW BW
k1 |-Y
BW
FW
QF 2
BW
IN FW
F3
(BXoA) Q BW [ ]
FW
QF 4
BW
FW
QF5
BW [ ]
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Mocne ycTaHOBKM CUCTEMBI KaBesbHbIX COEAUHEHWI, Kak MoKa3aHo B TabnuLe, MPUBOAMTCS NPUMEP YCTABOK AJ1s PACCMaTPVBAEMO YCTaHOBKM:

DYHKLNA 3aLUThl S D I

B 12 @2 17 t7FW t7B W SEET 3
CeNIeKTUBHOCTH

QF1 (BBIKT1.) <IKpun 350mc 250mc 150mc (BbIKT.)
QF2 (BbIKIT.) (K 350MC 250Mc 150mMc (BbIKIT.)
QF3 (BbIKI.) S 300mc 300mMc 150mc (BbIKI.)
QF4 (BbIKI.) S 250mMc 350mc 150mc (BbIKT.)
QF5 (BbIKI1.) <y 250Mc 350MC 150MC (BbIKI.)

Kpome peannsauum HanpaeneHHOM 30HHON CENEKTUBHOCTU C yKa3aHHbIMU yCTaBkaMu, MOXHO Takke 06eCcneynTb CeNleKTUBHOCTb MEXAY
aBTOMatmyeckmumu Boikntoyatensmm QF4 n QF5 B HanpaBneHuy aBTOMaTUYECKUX BblK/lloHaTenen Ha CTOPOHE NUTaHMA U Mexay
Bbik/loyaTensmv QF1 n QF2, B cnyyae notepu BCNOMOraTesibHOro nuTaHus.

YKkasaHUsi OTHOCUTEJSIbHO KabesibHbIX COeAVUHEeHU

[nsa BbINONHEHUs KabesbHbIX COeAMHEHWI A MOXHO MCMNOob30BaTh ABYXXKWUJIbHbIN 3KPaHMPOBAHHbIN KOPAOBLIA kKabenb (He BXOAUT B
KOMMJIEeKT NOCTaBku - 3a MHpopmaumeir obpatutecs B ABE).

OkpaH kabenst fomKeH 6blTb 3a3eEMIIEH UCKITIOYNTENIBHO B COOTBETCTBUM C OOHUM U3 ABYX pacuenuTeneii. Ecnv ns asyx BeiknoyaTenem
MOXHO HaNTN aBTOMAaTUYECKNI BbIKNOHYATESb, KOTOPbINA PACMNONOXEH Aanblue “B CTOPOHY NMUTaHUS”, PEKOMEHAYETCH 3a3EMINTb 3KPaH
B COOTBETCTBUM C pacLEenuTeneM, KOTOPbIM OCHaLLEH 3TOT aBTOMAaTUYECKUIA BbIK/llo4aTeb.

MakcumanbHas oavHa kabens mexay ABYyMsi yCTPOMCTBaMU AJ1 30HHOW cenekTMBHocTM cocTaenseT 300 M. 3ToT npenen MoxHo
YBEIMYNTb, UCMOSb3YS CreumalibHble MexaHU3Mbl.

MakcumasnbHoe KoM4eCcTBO aBTOMATUYECKMX BbiKlloHaTenie, KoTopble MOryT ObiTb MPUCOeaMHEHbI K BbixogaMm (Z out) pacuenutens - 20.
CurHan 61ok1MpoBKK pacuenutens - curHan +24 B.

B cnyyae HanpaBneHHOW 30HHOW CEeNeKTUBHOCTY PeKOMEeHAYeTCs npumMeHeHne moayns ZSA, onvcaHve KOToporo npueBoamutcs Ha cTp. 31.

CeneKkTMBHOCTb aBTOMATUYECKMX Bbikntouatenein ABB B ceTsix HU3Koro Hanpsbxenus | 39
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'Cepus NPOEKTPOBLLIMKA

[MpunoxeHune A

CenektnsHoctb CH/HH

O6wasa nHdpopmauus
Mpexne 4em o6paTUTbCH K TEME CEJIEKTUBHOCTU MexXnay
aBTOMAaTUYECKNUMU BbIKJIIOYATENAMU CPEAHEro M HU3KOro
HanpsiXXeHus, HeobXxoAUMO OOBACHUTb QYHKUUN 3TUX
BbIKJIIO4ATENEN:

e 3awwmTa cpenHero HanpsbkeHus (CH) Ha cTopoHe nuTaHus

TpaHchopmMaTopa AOMKHA:

- 3awmLaTh TpaHchOPMaTOp OT KOPOTKOrO 3aMblkaHust (K3);

- 3awmatb TpaHchOpPMaTop OT HEUCMPABHOCTE HA CTOPOHE
NUTaHKS MaBHOMO aBTOMATUHECKOr O BbIKIIOYATENS HU3KOTO
HanpsixeHus (HH) (ecnn He obecneyeHa cneumannanpo-
BaHHasa 3awmTa);

- He cpabartbiBaTb, KOrga Ha TpaHcdopmMaTop nogaercs
HanpsixeHune (6POCOK Toka);

- OblITb  HACTPOEHHOW TakMm ob6pa3om, 4TOObI
COOTBETCTBOBATb OrpaHWYEeHUsM, HakiagblBaeMbiM
pacnpenenuTenbHbiM YCTPONCTBOM;

- ObITb HACTPOEHHOM TaknM 06pa3oM, 4ToOblI obecrneymBaTb
CENEeKTUBHOCTb C YCTPONCTBaAMM 3aLLNTbI HA CTOPOHE
nuTaHus (Npu HeobXxoauMOCTH).

e 3auiMTa HU3KOro Harnps)XeHUs Ha CTOPOHEe NUTaHus

TpaHcdhopmaTopa A0KHA:

- gawwmwatb TpaHchopmatop ot K3 1 neperpysku (*);

- BOblTb HACTPOEHHOI TaknM 06pa3om, YTOObI o6ecneynBaTb
CEeNeKTUBHOCTb C YCTPONCTBaAMM 3aLLNTbI HA CTOPOHE
nuTaHus.

[Ona npoBefeHUs aHann3a CENEeKTUBHOCTU MeXAy AByMS
aBTOMaTUHECKUMU BbIKJOYATENAMN CPefHEero M HU3KOoro
HanpsbkeHst HEOBXOAMMO CHavana BHECTU JaHHbIE, YKa3aHHbIe
HWXe, B lorapudmmnyecknii rpaduk (kacaeTcs OA4HOro OnopHOro
HanNpPsXXeHns):

1) TpaHchopmaTtop:
- KpwBasi BKJllo4YeHUst (BpoCcok Toka);
- HOMWHaJIbHbIN TOK;
- Tok K3 Ha wuHax HH;
- CNocoBHOCTb TpaHchOopMaTopa BblAEPXKMBATL KOPOTKOE
3aMblkaHue.
2) pacnpenenntenbHoe yCTPOMCTBO:
- MakCuUmasbHbI/ TOK 1 NPeaenbl BDEMEHU, KOTOPbIE MOTYT
ObITb YCTAHOBNEHbI 4151 TPEOYEeMbIX YCTPOUCTB 3aLmThl.
Ha aTom atane, HEO6XOAMMO HA4YeEPTUTL KpUBbIE cpabaTbiBaHNS
rMaBHOro aBTOMATUYECKOrO BbIK/OHATENSI HU3KOrO HANpsKeHns
U191 TOro, 4ToObI:

® MPOBEPUTL 3aLMTY TpaHCchOpMaTopa OT Neperpysku (Nopor
11 cpabaTtbiBaHusa 3awmTHOW GyHKUuMM L 61m3ok K
HOMWHaNIbHOMY TOKY TpaHcdopmaTopa);

e MPOBEPUTL Ero CENEKTUBHOCTbL C APYIrMM aBTOMATUYECKUMN
BbIKJTIOHATENSIMN HU3KOIO HANPSXXEHNSA HA CTOPOHE Harpy3kul.

Kak Tonbko onpegeneHa 3awmta HH, BblidepymnBaeTca kpusas
aBTOMaTUyeckoro Bblkovarens CH, Tak 4yTobbl:

e OH 3awmuwan TpaHchopmaTop OT Neperpysok (ata 3awmta
00bI4HO 06ecneyrBaeTcsl aBTOMATMYECKUM BbIKITloYaTeNemM
HN3KOrO HANpPsXXeHus);

e OH OCTaBaJICsl BhILLIE KPMBbIX OpOCKa Toka TpaHchopMaTopa;

e OH OCTaBajiCa HUXE XapaKTepHOW Touyku rpaduka
neperpy3oyHoii CrnocobHOCTM (9Ta 3awmTa MOXeT
BbIMOJIHATLCA @aBTOMATUYECKUM BbIK/IOHaTENEM HU3KOro
HanpsKeHWs!, HO OCTAETCS HE3ALMLLEHHOCTb OT Jiloboro K3
Mexay Bbiktodatenem HH v BbiBogamm TpaHchopmartopa);

e OH oOCTaBanCsa HWXEe NpenenoB, YCTAHOBEHHbIX
pacnpenenuTenbHblM YCTPONCTBOM.

(*) Vicnonb3oBaHne TepMOMETPUYECcKoro 060pya0BaHNS NO3BONSET YAYHLLNTL 3aLMTy TpaHcopMaTopa OT Neperpyskul.

Mpumep

CnepnyeT BbINOMHUTb aHANN3 CENEKTUBHOCTY OJ1 CETU, MPeACTaB/IEHHON Ha PUCYHKE:

JaHHble:
+ PacnpepenutenbHas nnHUS:
- HOMUHasibHOe HanpsbkeHve U = 15 kB

- TOk TpexdasHOoro KopoTkoro 3ambikaHma K3 1, = 12,5 kA U

- TOK 0AHO(}a3HOro 3amblkaHnsa Ha 3emnto | .- =50 A
- 3awwmTa OoT cBepxTtoka 51:
nepsbIn nopor: 1> -250A,t-0,5¢
+ BTOpoOW nopor: 1>-900A,t-0,12c¢c
+ TpaHcdopmaTop 15/0,4 kB:
- HOMWHanbHas MoLHOCTbL Sn = 1600 KBA
- HanpsbkeHve K3 u, =8 %
- HOMUHASbHbIV NepBMYHbIN TOK |, = 61,6 A
- HOMUHaSbHbIV BTOPUYHBIN TOK |, = 2309,4 A
- Gpocok Tokal,, =9-, =554,4 A
- MoCTosIHHas BpemeHu 6pocka Toka t, = 0,4 ¢
- Tok K3 I, 4, = 28,9 kAT
- Tok K3 Ha WwurHe TpaHchopmaTopa, NPUBEAEHHbIN
K NePBWYHON CTOPOHE |, = 770 A®
- neperpys3o4yHasi cnocobHocTb: 770 A3a2c
- ABTOMaTu4yeckme BbikovaTenn HH
- QF2 E3H 2500 PR121/P-LSI In 2500A
- QF3 T4H 320 PR222DS/P-LSI In 320A
- QF4T2S 160 TMD In 125A

K1E

(1) npwv gonyweHnn, YTO NOJSTHOE SNIEKTPUYECKOE COMPOTUBIIEHNE
cetn CH paBHO Hyno

(2) npw gonylieHnn, 4To AN Beex 3almT cobnioaaoTcs
OrpaHMYeHunsi, HaknaablIBaeMble Harpy3kamun 1 kabensmm

U| U,,=150008

E QF1
1>

U __=15000B
HoMm1
A U _.=400B

HOM2

1) S, = 1600 KBA

Hom

U, =6%

QF2
E3H 2500 PR121/P-LSI In2500

QF3
T4H 320 PR222DS/P-LSI In320

4
T2S 160 TMD In125
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Kak onucaHo paHee, npexzae Bcero ycraHaBanBalOTCA AaHHbIE, BpeMﬂTOKOBbIe XapaKTepucTukm

KacatoLLmecs TpaHchopmaTopa Npu ONOPHOM HanpsixeHun 15 kB: 104c

103¢c

102c

10c
[Meperpy3o4Has
cnocobHoCTh

1c

Bpocok
\ p

10-'¢c

10-2¢

Ik Ha wuHax| HH
i [ [

0.1KA TKA 10kA

Tenepb BBOOATCHA AaHHble NO npegenam, yCTaHOBAEHHbIM BpeMﬂTOKOBbIe XapaKTEepHCTIKL

~ o 104c
pacnpenennTesibHon TNHnen:

103c

102¢

10c

1c

™~ Mpeferisl, onpefensemslie
pacnpenenutensHON NnKne!

10-1¢c

10-2¢c

0.1KA KA 10kA

Kpome 3awuthl TpaHcdopmatopa, KpuBas rNaBHOMO BpemsTOKOBbIE xapakTepucTIKk

4
aBTOMaTU4eCKOro BblkmoyaTens HH gomkHa Takke obecneymBatb 10%c

CEeNeKTUBHOCTb aBTOMaTM4YeCkMx Bblkaoyatenem HH.

3
CnepoBaTtefibHO, MOXHO MOCTPOUTb KPUBbIE aBTOMaTUYECKUX 103¢c
Bblk/toyaTeneit HH ans toro, 4tobbl onpeaennTb MUMHUMabHbIN
npenen KpUBOI rMaBHOMO aBTOMATUYECKOr0 BblK/loHaTens: 102¢

10c

A

yav/4
7

1c

10-¢c

o
—/ 7
7

10-2¢ —

0.TkA KA 10kA

[ns o6ecneyeHusa cenektuHocTy mexay QF3 n QF4, Heobxoammo ycTaHoBUTbL GyHKUMK L u S BbikniovaTens T4 cneayowmm 06pa3om:

QF3 T4H 320 PR222DS/P-LSI In 320A

L: YctaBka: 0,9x320=288A Kpwusas: 3c

S:t=const YctaBka: 5,8x320=1856 A Kpwusas: 0,1c

I: BBIKJT. (OFF)
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'Cepus NPOEKTPOBLLIMKA

Ha aTom aTane MOXHO Ha4YepPTUTb KpUBbIE Cpa6aTbIBaHI/I$I rnMaBHOro aBToMaTMyeckoro BeikovaTens HH QF2, nves B BMay cneaywouiee:

o  dyHKumsA L: BpemaTokoBble XxapakTepucTuKu

- nopor |1 cnepyet oTperynupoBaTb A0 3HayeHus,
MakcumanbHO 6/1M3KOro K HOMUHaNbHOMY TOKY

104c

103c

TpaHcdhopmaTopa, AN 3aWnTel ero OT Neperpysku.
[MOoCKONbKY HOMUWHaNbHbIN TOK TpaHcdhopmaTopa

cocTasngeT 2309,4 A 1, yunTbiBas HeONpeaeneHHOCTb 102¢
cpabaTbiBaHNSA aBTOMATUYECKOrO BbIK/IIO4ATENS AJ15 TOKOB \QF 3
mexay 1,05u 1,2 (cornacHo ctangapty IEC60947), ycTaBka 0 N N

c N\

Toka |1 MoxeT ObITb 2309,4/(1,2x2500)@0,77xIn (1925)")
- Bpewms t1Takoe, 4ToObl ObITb AOCTATOYHO BhiLLE KprBon QF3

/
y/4
4

1c |

o dYyHKUMS S:
- nopor |2 cnepyeT oTperynMpoBaTh A0 3HAYEHVIS BbILLE, HEM

I /

10-c S S=== i

1856 A+10%, T.e. 2042,2 A
- Bpems t2, ycTaBka |2 Bbllie 3HAYeHUs caMmo3alnThbl

BbIKNo4aTens QF3, MoXHO oTperynuposaTth 40 0,1¢ 10-2¢

o  YHKUMSA |

- nopor I3 cnepyeT oTperynnMpoBaTh A0 3HAYEHUS BbILLE, YEM 0.1kA TKA TOKA

Tok K3 B cootBeTCcTBMM C QF3. B paccmaTtprBaemMom cryyae
9TOT TOK SIBASETCHA TOKOM Ha WuHe TpaHcdopmaTopa
(npemnonaraetcs, 4yto QF2 n QF3 HaxoasaTcs B O4AHOM 1 TOM
e KOMMIIEKTHOM pacnpenennTenbHOM YCTPONCTBE, N HTO
MOJIHOE MIEKTPUYECKOE COMPOTUBIIEHNE - HUHTOXHO Maslo).

(1) ecnu n3BecTHa nNeperpy3oyHas CnocobHOCTb MaLUWHbI paboTaTb C Neperpy3kaMmm, MOXHO NMPUMEHSITb MEHbLLIE OrPaHNYUTESNbHBIX YCTaBOK

YcTtaBka QF2 BkpaTLe NpYBOANTCS HUXE:!

QF2 E3H 2500 PR122/P-LSI In=2500A
L: YcrtaBka: 0,77 x 2500 = 1925 A Kpveas: 3c
S:t=const YcraBka: 1,7 x 2500 = 4250 A Kpusas: 0,10¢c
I: YcraBka: 14 x 2500 = 35000 A

Tenepb onpeaenaTcs yctasky ana pacuenutens CH, ¢ y4eToM creytoLero:

BpeMHTOKOBbIe XapakTepucTukm

e [EepBbIV NOPOr:
- 6onee Bbicokuii Tok (Ha 30 + 35% BbiLe, 4eM TOK
Ha CTOpPOHE Harpysku, B COOTBETCTBUU C
ny6nukaunernr CEl  11-35 WrtanbaHckomn 10%c QF 1
3NEeKTPOTEXHNYECKOWN KOMUCCUM), YeM |2 rnaBHOro
aBTOMaTmMyeckoro Bbikodatens HH 125 A (12 + 102¢
10% ponyck, npy 15000 B); \QF3
- BpeMs 3a4epXKu Takoe, 4Tobbl obecneynTb 106 \ N
CENIeKTUBHOCTb, HO HUXE YeM CMoCOOHOCTb N
BbliaepxmnBaTbh K3 y TpaHchopmaTopa 1 MeHbLe
0,5 cnpenena, HanaraemMoro pacnpeLenuTesibHon 1c oy
NNHNER;
e BTOPOI NOPOr: 101¢ | |
- TOK BbllWe, 4em Tok K3 Ha cTtopoHe HH (yBennueHn
Ha 1,2+1,6, N0 BO3SMOXHOCTN), U MEHbLLIE Npeaena
900 A, HanaraemMoro pacnpenenTesnibHON NIVHUE;
- BPEMSI MFTHOBEHHOr 0 cpabaTtbiBaHUS.

104c

7/
/4

I/

10-2¢

0.1KA KA T10kA

YctaBka QF 1 BkpaTLe NpMBOANTCSA HUXE:!

Mepsbiit nopor 1> 200 A, 0,35 ¢
Btopori nopor I>> 820 A, MrHoB.
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[MpunoxeHve b

OGLMe NoJIOXKEHNS O CEeNNeKTUBHOCTU Mo
andpdepeHUnanbHOMY TOKY

Mpwn HaNMYMM MHOTNX GYHKLUWI U TUNOB, aBTOMATUYECKNA
BbIK/lOYaTENb ANPPEPEHLNANBHOIO TOKa MOXET ObiTh
onpefeneH cnenyowmm obpasom:

YCTPOWCTBO, YYBCTBUTENbHOE K TOKAM 3aMblKaHUS Ha

3eMJIl0, CNocOOHOE Pa30MKHYTb 3NEKTPUYECKYIO LIeMNb 3a

onpeneneHHoe BPeMsl, eCiM TOK 3aMbIKaHUSA Ha 3EMJTIO

NPEBbLICUT NPeABaPUTENBHO YCTAHOBEHHOE 3Ha4YeHne. OH

MCMNONb3yeTCs ONS 3almThl Ntloaen n 06opyaoBaHUs OT:

- NpsSAIMbIX MPWKOCHOBEHWN (YCTPOMCTBO BbICOKOW
YYBCTBUTEJNIbHOCTU, CIYXUT B Ka4eCTBE OOMOJHU-
TENbHOW MEpPbI 3aLuThl)

- KOCBEHHbIX MPUKOCHOBEHWUW WU MOBPEXOEHUSN
n3onaumn.

MpodeccrmoHanbHble NpaBuaa onsg 9N1eKTPOyCTaHOBOK
BCerga npeanucbiBaloT, 3a UCKTIOYEHNEM CneuManbHbIX
YCTaHOBOK, Ha/IM4MEe CUCTEMbI 3a3EMJIEHUNS B 3aHUSIX KaK
rpaxnaHckoro, Tak M NMPOMBbILIEHHOrO Ha3HaYeHns.
Kpome Toro, Bo MHormux cnydasx M3K 60364 TpebyeT
0653aTeNnbHOr0  MNPUMEHEHUS  aBTOMAaTUYECKOro
BblkoYaTens auddepeHLmManbHOro Toka ans 3awmnThbl
noaen, onpenensas HoOpMbl AJ1si BDEMEHW cpabaTbiBaHNSA
N TOKOB, C YHETOM Hanpsi>KeHWUsi YCTaHOBKM, MEIOLLENCS
pacnpenennTenbHOn CUCTEMBbI M MECTa PACMONOXEHNS
YCTaHOBKM.

Heobxoaumyto 3amTy YCTaHOBKM A0JIKHbI 06ecneymnTb:

- FNaBHbIN aBTOMATUYECKUM BblKJIlOYATENb
onddepeHumanbHOro TOoKa gns  3awuTtbl  OT
HENCNPaBHOCTEN, KOTOPbIE MOIYT BO3HUKHYTb B LLENW
Mexay rnaBHbIM BbikJllOYaTENEM "
pacnpenennTenbHOn CUCTEMON;

- 3awmTa Kaxnonm OTAENbHOW NMHUKM NOCPEeaCcTBOM
ycTpouncTea anddepeHumanbHOro Toka.

Takum o6pas3om, cyulecTByeT HeobXoANUMOCTb
BHMMAaTENIbHOIO M3y4YeHunst Bonpoca Bbibopa yCTPOICTB
ona obecnevyeHns cenekTMBHOCTU M NpeaoTBpalleHns
BbiIBOOAa W3 CTpPOA BCEen YCTaHOBKW BCneancrtTeune
3aMblKaHUNA Ha 3eMio B J'II060I7I TO4Ke
pacnpenenmTenbHon Lenu.

B obuiem, ons Kkaxaoro 3Ha4eHust Toka cenekTMBHbIMA
SABNAIOTCA ABa ycTponcTBa anddepeHumanbHOro Toka,
€CNn 1X 30Hbl cpabaTbiBaHUS He NepekpbiBalTCs. ITO
ycnoBue obecnedymBaeTcsa nytem cobnoaeHus
CNeayoLwmx NoNOXeHNR:

- Mopor cpabaTtbiBaHus No anddepeHunanbHOMyY TOKY
YCTPOWCTBA HA CTOPOHE MUTAHUS AOJSXEH ObiTb
BblLLUE NN, KaK MaKCYIMyM, PaBEH ABONHOMY 3HAYEHUNIO
nopora cpabartbiBaHus no anddepeHLmnanbHOMy TOKy
Yy YCTPOMCTBA Ha CTOPOHE HAarpy3Ku:

IAN >2xIANn

CTOpOHa NnUTaHus CTOpPOHa Harpyaku”

970 ycnoBme HeobxoaMMo O y4eta HOMUHANIbHOro
HeoTkOYaouwero auddepeHumnanbHOro TOKa,
KOTOpLIA npepcTaBnsetr cobor mMakcumalsibHoe
3HayeHWe TOKa, NPM KOTOPOM aBTOMaTU4YeCKUN
BbIKJ1lO4ATENb ovnddepeHunanbHOro TOKa
onpeneneHHo He cpabaTbiBaerT.

CeneKTMBHOCTb aBTOMATUYECKMX Bbikntouatenein ABB B ceTsix HU3Koro Hanpsixenus |43

CraHpapThl ykasbiBaloT 3HadeHne tokal, /2, 1 1o atoro
3Ha4YeHUsa YCTPOWCTBO HE XxapakTepuadyeTcs
onpefeneHHbIM MOBEAEHMEM, T.€. OHO MOXET
cpaboTtaTb, HO MOXET 1 He cpaboTaTb.

- MuHuManbHoe BpeMS HecpabaTbiBaHUS
aBTOMATMYECKOro BbIK/OYaTENS HA CTOPOHE MUTaHUS,
ON151 KaXkO0ro 3HaYeHus Toka, A0/IKHO ObiTh BhilLE, YEM
MakcumanbHoe Bpems cpabaTbiBaHUSA
aBTOMAaTUYECKOro BbIK/OHATESSi HA CTOPOHE Harpy3Ku:

MUH./NUTaHne MOJH./Harpy3ka

MpeonncaHust OTHOCUTENbHO KPUBbLIX cpabaTbiBaHUSA MO
onddepeHumanbHoMy TOKy 6e3 3agepXku Uam c
3a4epXKon aOna aBTOMaTUYECKUX BbiklOYaTenen
onddepeHumnanbHoOro tToka, coorsetcrayowmx FOCT P
50030.2, ykazaHsbl B MNpunoxeHun B.

OnddepeHumauma BpeMeHn cpabaTbiBaHUS MOXET ObITb
peanu3oBaHa 6osiee npocTbiM o6pasom, nyTem
MCNOJSIb30BaHUS yCcTporcTBa anddepeHumanbHOro Toka
C 3afepxKon (At = npenen BpemeHn HecpabaTbiBaHUS B
MC Mnm@, ecnu At =60 Mmc) c onpeneneHHbLIM BpEMEHEM
nnn ob6paTHO-3aBUCUMOW BbIAEPXKKOM BPEMEHU, Koraa
cpabaTbiBaHME MOXET OblTb 33[1EPXXaHO B COOTBETCTBUU
C BbIOMPAEMbIM BPEMEHEM.

OTn annapaTbl 0ObIYHO YyCTaHABNMBAIOTCA HA CTOPOHE
NMUTaHUga Opyrnx yCcTponcTs anddepeHunanbHoro toka
MIHOBEHHOro Tuna, U pekomeHayeTcsa obecneynTb
OTHOLLIEHNE NMOPOroB cpabaTtbiBaHWs, paBHoe 3.

dyHkuua G

3auwmTta OT 3aMblkaHUa Ha 3eMJilo MOXeT ObiTb
peann3oBaHa C WcnNosb3oBaHuem oyHkumm G,
nmetrLencs B  3JIEKTPOHHbIX  pacuenuTensx,
YCTaHaBIMBAEMbIX HA aBTOMATUYECKMX BbIK/IIOHATENAX B
NNTOM KOpNyce WM BO3AYLIHbIX aBTOMaATUYECKUX
BbIKJIlOHATENSAX.

XapakTtepuctnku cpabaTbiBaHUs MOXHO OTPErynMpoBaTb
no Toky (o1 0,2 go 1 x In) n no BpemMeHu, ¢ obpaTHO-
32BMCUMOWN  UAN  HE3aBUCUMOW OT BPEMEHMU
XapakTePUCTUKON, B 3aBUCUMOCTU OT Pa3JINYHbIX
BapUaHTOB.

Peanusauynsa 3awmTbl OT KOCBEHHbIX MPUKOCHOBEHUN
nocpencTBoM GyHKLUMM 3TOrO Tuna TpedyeT TwaTeNbHOro
aHanmnsa pacnpegenutesnibHON CUCTEMbI U 3HAYEHUS TokKa
3aMbIKaHNS Ha 3eMJIO.

Mpn MCNONb30BaHUN aBTOMATUYECKMX BbiKloHaTenen
Emax MOXHO peann3oBaTb 30HHYIO CEJIEKTUBHOCTb ANs
dYyHKUMKN “G” B COOTBETCTBMN C TEMU XE MPUHLMNAMMU,
KOTOpble ObINM onucaHbl ans GyHkummM “S”.

OTO NO3BONISET COKPATUTb BPeMs cpabdaTbiBaHUS MeXay
nocnegoBaTenbHbIMM 3awmTamMmu anddepeHumanbHOro
TOka, yBenu4ymBas npenen 6e30nacHOCTU B OTHOLLEHUN
nbor HeucnpaBHOCTM Ha CTOPOHE Harpysku
aBTOMAaTUYECKOro BbIK/tOHATENst CTOPOHbI NMUTAHUS, Tak
Kak ero BpemMsi cpabaTtbiBaHMS HE Takoe BbICOKOE, Kak eMy
cneposano 6bl ObITb AN 06ecneyeHns CeNnekTUBHOCTY B
HamnpaeB/EHUN HArpy3KM C MOMOLLbIO KIAaCCUYECKOro
MeToJa BPEMEHHOW CeneKkTUBHOCTU.

g anHaxouwund| |
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Cepusi NpoeKTMpoBLLMKa

Mpumep
MpuBOANTCS NPUMEP CETU, B KOTOPOW HY>KHO Peanr3oBaTb CENEKTUBHOCTL Mo AnddepeHLManbHOMY TOKY Ha 3 YPOBHSIX.
C yyeTom nmetoLLmxcs pacuenuteneit ouddepeHLmanbHoro Toka:

RC221 (Tmax T1-T2-T3)
Perynupyemsblie noporu cpabatbiBaHus IAn [A] 0.03-0.1-0.3-0.5-1-3

Bpems cpabaTbiBaHus [C] MrHOBEHHOe cpabaTbiBaHue

RC222 (Tmax T1-T2-T3-T4-T5)
Perynupyemsble noporu cpabatbiBaHus IAn [A] 0.03-0.05-0.1-0.3-0.5-1-3-5-10

Bpems cpabatbiBaHus [c] MrHoeHHoe - 0,1-0,2-0,3-0,5-1-2-3

RCQ

Perynupyemsblie noporu cpabatbiBaHus IAn [A] 0.03-0.05-0.1-0.3-0.5-1-3-5-10-30
Bpems cpabatbiBaHus [C] MrHoseHHoe - 0,1-0,2-0,3-0,5-0,7-1-2-3-5

[na obecneyeHns CenekTMBHOCTN MOXHO MPUMEHUTL CliedyloLee YCTPONCTBO:

RCD 1 tun RC221 YCTaHOBJIEHHOE, Hanpumep, Ha Tmax T1
RCD 2 tnn RC222 YCTaHOBJIEHHOE, Hanpumep, Ha Tmax T5
RCD 3 tvn RCQ YCTaHOBJIEHHOE, HaNpuMep, Ha Emax E3

M3 rpaduka BUOHO, Kakum 06pa3omM NpenoTBpaLLlaeTcs NepekpbiTue KPUBbIX TPEX MPUMEHSIEMbIX YCTPOWCTB, Grnarogaps 4emy
o6ecneyrBaeTCst CENEKTUBHOCTb AJ151 Cllydasi 3aMblKaHUS HA 3EMJIIO.

BpemsATOKOBbIE XapaKTEPUCTUKU

102¢c T TTTTT TT1T
i RCD 1] RCD 2 RCD 3

10c

q aunHaxouund| |

RCD3 C 3apgepxkoit At=Is [300MA]

! ! )

101¢
RCD2 C 3aaepxKoil 300Mc [100MA]
% 102¢
C 3apepxkon At=60Mc [100MA]
10-3¢

RCD1 Be3 3anepxv [30MA]

103 A 102 A 10T A 1A
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[MpunoxeHne B

Mpumep aHannsa cenektmsHoctn HH/HH

CnepyeT BbINONHUTb aHANN3 CENEKTUBHOCTU A4Sl YCTAHOBKM, @
nokasaHHOW Ha puUcyHke, ¢ NUTaHneM oT TpaHchopmarTopa ¢ ”
HanpsixeHnem BTopu4Ho 06moTkum 400 B:
QF1
E1B 1250 PR121/P-LSI In1250
[>]
I, = 20KA
QF2
T4N 320
Y PR222DS/P-LS |
. In320
I, = 10.5kA
[>]
4 T2N 160
TMD In160
I, =1.2KkA

VimetoTce YeTblpe ypOBHS:

- QF1E1B 1250 PR121/P-LSI In 1250A (S);(;‘OLC16

(I,=1 1ppa =577 A, 1, =700 A)
+ QF2T4N 320 PR222DS/P-LSIIn 320A (I, =285 A, |, =300 A)
+ QF3T2N 160 TMD160-1600 (I, =120 A, 1 =170 A)

* QF4S200LC16 (I, =14 A,1,=25A)

B cneayouwem aHanuse npepgnosiaraetcs, 4To 4epes
aBTOMATNHECKVIE BbIK/IO4ATENN NPOMYCKAETCs OAVH 1 TOT Xe Tok K3
(necTBUTENbHBbIE TOKM, NPOXOASLIME Yepes BhiKJlloyaTenu, He BpeMsITOKOBbIE XapaKTepUCTUKM

YUUTBIBAIOTCS), N 4YTO BbIOPAHHbIE @aBTOMATUYECKUE BbIKIIOYATENN  104c
CNOCOOHbI 3aWNTUTL Kabenu, BbiK/loYaTeNn-pa3beAnHUTENN U
npoyve ycTponcTea. 103¢c
CHavana CTpoaTCS BPEMSTOKOBbIE XapaKTEPUCTUKM BbIKIOYATENS
QF4: o2
102¢ \
10c N
NN
NOW
N
1c
10-1¢c
10-2¢
S200LC 16 1.2KA
L1l L1 | |
0.1 kA 1KA 10 KA
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q aunHaxouund| |

'Cepus NPOEKTPOBLLIMKA

OTmMeTUM, 4TO MakcuMasbHbIli Tok K3 B Touke, rae yctaHoBneH QF4, coctaBnsieT 1,2 KA, U Anst NONY4YEHNUS NMOJSIHOW CEeNeKTUBHOCTYN

BpeMﬂTOKOBbIe XapaKTepucTukm

104c
103c
T2N 160
S200L C16 \
102¢ \ \ \
N
10c \\ \\\
\\ N N \\
NN NUN
LT3 T S T o A
10-1¢c
102¢
1.2 KA
L1
0.1 KA 1KA 10 KA

[0CTaTO4HO, 4YTOObl MarHUTHbIN nopor cpa6aTb|Ban;|
aBToMaTnyeckoro BoblknovaTens QF3 co CTOPOHbI MNTaHUA Obin
BbllLl€ 3TOro 3Ha4eHunda, npuHMMasa BO BHUMaHUA O0MYCKA:

B nwb6om cnyyae, 3HayYeHWe MOJIHON IHEpPreTnyeckon
CesIeKTUBHOCTU, T. €. paBHOI OTKJtoHatoLwen cnocobHocTn S200L
(6 KA), ykasaHo B Tabnuuax koopauHaumn. Yctasku QF2 6yayT
cnepylowmmMm:

QF2, T2N 160 TMD In160
L: YctaBku: 136 [A]
I: Yctasku: 1600 [A]

Tenepb NOCTPOMM KPMBYIO aBTOMATUYECKOro BbiktouaTens QF2

T4N 320:
BpemsaTokoBbIe XapakTepucTuKu

104c T TTTTTT]
TaN 160 T4N 320
e
$200L C16 \§\
102¢ \ NY
RN
10¢ \\ \\\ g N YcTtaBkn QF2 B COOTBETCTBMM C TEM, YTO rOBOPUIOCH B
\\\\ \\ \\ npeabioyLmx rnasax, 6yayT cneayowmmm:
1c ™ ™ QF2, T4N 320 PR222DS/P-LSI In320
L: YcraBku: 0.9 Kpuas: 12c
S:t=const YctaBkn: 8.8 Kpueas: 0,1c
10-1c Lh I BBIKJ1. (OFF)
102¢ Takum 06pasom, corfnacHo Tabnuuam KoopauHauuun, 3HaveHve
CcenekTMBHOCTU ByaeT 25 KA, 4TO, B 3TOM KOHKPETHOM cliyyae,
03Ha4aeT NOJHYIO0 CENEKTUBHOCTb.
0.1 KA 1KA 10 KA

HakoHeL, CTpouTCS KprBas aBTOMaTUYeCcKoro BoikntodaTens QF 1
E1B 1250:
BpemsiTokoBblEe XapakTepucTukn

o 1]
3 12N 160
103¢ ‘ ‘ ‘H E1B1250
NN
10%e $200L C16 \ §:\:\
\\ \\T\4 20\:§\
10¢ N \\ \\ \\\
N { \\\ N NN
1 M NON
c
10-1¢c =.
10-2¢ — 1
0.1 KA 1KA 10 KA

YcTtaBkn QF1 B COOTBETCTBMM C TEM, YTO rOBOPUIIOCH B
npeablayLmx rnasax, oyayT cneayowmmMm:
QF1, E1B 1250 PR121/P-LSIIn1250
L: YctaBkn:  0.47
S:t=const YctaBkn: 3.5
I: BbIKJ1. (OFF)

Kpueasi: 48 c
Kpusas: 0,2c

C atumun yctaBkamm n3 1abnuy, KoOopanHauum BUOAHO, 4YTO
nosy4yaeTcs NosiHas CENeKTUBHOCTb, T.e. NMpeesfibHbll TOK
CEeNeKTUBHOCTM PaBeH OTKIIOHAtoLLLEM CMOCOOHOCTM YCTPOMCTBA
T4N, paBHoOI 36 KA.
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Ecnv HeoBX0AMMO YHUTLIBATL AENCTBUTESNIbHbIE TOKM, NPOTEKAIOLLME B aBTOMATUYECKUX BbIKIIIOYATENSAX, CNEayeT NOMHUTb, 4TO TOK
neperpysku BbIK/IIOYATENS CO CTOPOHbI HArpy3Kku ONpeaenseTcs Ha CTOPOHE MUTAHUS C Y4ETOM TOKOB APYruX NnHWA. C 3TOW Lesbio
OyLeT pacCMOTPeHa yCTaHOBKa, NMoka3aHHas Bbille, C AOMYLLEHEM, YTO MMEEeTCs ABe APYrux Harpy3aku B 100 A:

”

QF1
E1B 1250 PR121/P-LSI In1250

I, = 20KA

285 A

100 A 100 A

QF2

T4N 320 PR222DS/P-LSI In320

AHannampyeTtcsa camasi Kputuyeckas cuTyauus, B KOTopoi 6epetcs BpeMs cpabaTbiBaHWS C MUHUMAasbHbIM AOMYCKOM A5
aBTOMAaTUYECKOrO BbIKJItOYATENSt CO CTOPOHbI MUTAHNS U C MakCUMasibHbIM AONYCKOM )15 BblK/tO4aTeNst CO CTOPOHbI HAarpy3ku: B QF2
npegnonaraetcs neperpyska 416 A. Tok, koTopsklin npoxoauT Yeped QF 1, 6yaeT coctasnsatb 616 A:

104c

103c

102¢c

10c

10-'c

10-2¢

BpeMﬂTOKOBbIe XapaKTepucTukmn

T4N 320
372¢ E1B 1250
N
T " QW
315¢ \§\\:\
~:\\\
NN
\ N
—= B aTux ycnosusix, aBToMmaTnyeckuii Belkntodatens QF1 E1B 1250
CO CTOPOHbI NUTaHus cpabaTbiBaeT 3a Bpems 315 ¢, B TO Bpems
Kak BblktodaTens QF2 T4N 320 co CTOpOHbI Harpy3ku cpabaTeiBaeT
3a BpemMs HeMHoro 6onbliee - 372 ¢. [lna 9Toro 3HayeHms Toka
416A 616 A CesIeKTUBHOCTb B 30HE Nneperpyskn He obecnedvmBaeTcs.
0.1 KA 1 KA 10 KA

KoHe4YHo, aBTOMaTMYECKINiA BbIKSTIOYaTESIb CO CTOPOHBI NUTaHUs He cpabaTbiBaeT Npu 416 A, npuyem ans 3Ha4eHuii 6onee BbICOKUX, YEM
416 A (Hanpumep, 700 A), Bpems cpabaTbiBaHVs aBTOMaTUYECKOr0 BbIK/IIOHATESIA CO CTOPOHbI MUTaHNs 6osbLue BpeMeHy cpabaTbiBaHns
BbIKJIIOYATENSA CO CTOPOHbI HArPY3KM, Tak Kak CyMMa TOKOB APYrX HAarpy30K MeHbLLE ‘BANSET Ha MOJHbIA TOK, KOTOPbIV NMPOXoaUT Yepes

HUX.

HakoHel, oueHKa TOKOB, KOTOPble AENCTBUTENIbHO NPOTEKAIOT Yepesd aBTOMaTUYEeCKME BbIKloYaTeNn, AeflaeT CenekTUBHOCTb
onpegensowmmM GakTopoM AN HEKOTOPbIX 3HAYEHWUIA ToKa NepPerpysku, 1 B 3TUX Ciyvasx peLleHnemM MOXeT ObiTb MCMNOob30BaHne
KPMBOW PYHKLMK L, paCnonoXeHHOM BbILLe.
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[MpunoxeHune I

JlononHuTenbHble COO6pa)KeHI/Iﬂ OTHOCWUTENBHO AENCTBUTENBHbIX
TOKOB, NPOTEKALWWX B aBTOMATUYECKNX BbIKJTHOHATENAX

Kak ynomMsiHyTo Ha cCTp. 5 paHHOW nybnukauwm, aons
[ENCTBUTESNIbHBIX TOKOB, KOTOPbIE MPOTEKAOT B aBTOMATUYECKUX
BbIKJTIOYATENSAX, MOXHO OTMETUTL TPU Cly4as:

- OAVH aBTOMAaTMYEeCKUI BbIK/IOYATENb HA CTOPOHE NUTaHUSA
O[HOr0 aBTOMATUYECKOr O BbIK/IOYATENS HA CTOPOHE HarpysKku
(nponyckaeTcst OAMHAKOBbIN TOK);

- OAVH aBTOMATMYECKUI BbIK/IOYATENb HA CTOPOHE NUTAHUS
HECKONbKMX aBTOMaTUYECKMX BblK/loYaTesiein Ha CTOPOHe
Harpysku (4epes BbIKJilOYATENb CO CTOPOHbI MUTAHUSA

npornyckaeTcsi Tok 6o1ee BbICOKUIA, HeM TOK Hepes BbIK/to4aTenm
CO CTOPOHbI HAarpy3sKku);

- [OBa uny 6onee aBTOMATMYECKMX BbIKNIOYATENA HA CTOPOHE
MATAHUA U HECKOJIbKO aBTOMATUYECKUX BbIK/loYaTenen Ha
CTOPOHE HarpysKku.

C nomMoublo HECKONbKUX MPUMEpPOB Moka3blBaeTCs, Kak
HenpaBuIbHOE onpeneneHne BeNNYMH AeNCTBUTENbHbIX TOKOB,
KOTOpPbIE MPOTEKADT B aBTOMATUYECKMX BbIK/IOHATENSAX, MOXET
NPVBECTU K OTCYTCTBMIO CENIEKTUBHOCTM B 30HE NMeperpy3km Uim K
YBENIMYEHMIO Pa3MepoB BbikjloYaTenen ana obecnevyeHus
cenekTUBHOCTU B 30He K3.

ABTOMAaTUYECKUI BbIKJTIOYATEJIb CO CTOPOHbI MUTAaHNA aBTOMATU4YECKOrro BbIKJ1l0YaTes1si CO CTOPOHbI

Harpy3kum

B aTom cnyyae yepes 06a aBTOMaTUYECKNX BbIKIIIOYATENS nponyckaeTca OAVH N TOT Xe TOK, Kak B HOPpMaJlbHbIX YCNOBUAX, TaK U MPU

neperpyske.

CnepoBatenbHO, A5 NPOBEPKU BPEMATOKOBOV CENEKTUBHOCTU B 30HE neperpy3ku u K3, goctatodyHo ybeauTbes, YTO KpUBbIE

cpabaTbiBaHUSA ABYX YCTPOMCTB HE MMEIOT TOYEK NepeceyeHuii.

5] Us =400

LLLN/TN-S

T4N 250 PR221 In250
\Y4
VAN

T4N 250 PR221 In250

-Ls

T4N250 PR221 In250 - T4N250 PR221 In250

104¢
103¢
N
02— L 7)%(,,777”,,,,777,,,,,,
N TRY
N
10c N \‘
N N

J
——

10-1¢c

10-2¢

0.1 KA TKA 10 KA
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ABTOMAaTUYECKUI BbIKJIOYaTE b CO CTOPOHbI MUTAaHUSA HECKOJIbKUX aBTOMAaTUYECKUX BbIKJIlOYaTeNeil CO CTOPOHbI Harpys3ku

Takasi yCTaHOBKa, pa3ymMeeTcs, Halle BCero BCTPeYaeTCs Ha NpakTuke.

Mpu HanMuun Gonee 0AHOro aBTOMATMYECKOr 0 BbIK/IIOYaTESNs HA CTOPOHE Harpy3Kku, 3Ha4YEHNs TOKa Y BbIK/IKYaTESN CO CTOPOHbI MUTaHNS U
BbIK/lO4ATENA CO CTOPOHbI HArpy3Kku, [t KOTOPbIX HE06X0ANMO 06eCneynTb CENEKTUBHOCTb, OYayT Pas/INyHbIMU.

CnepoBaTtesnibHO, BpeMs cpabaTbiBaHVA aBTOMATUYECKOr 0 BbIK/K0HATENS CO CTOPOHbI HArpy3Kin BCIEACTBME CBEPXTOKA HEOOX0AMMO CPaBHNUTL
C BpemeHeM cpabaTtbiBaHMs aBTOMATUYECKOMO BbIKJIIOYATENS CO CTOPOHbI MUTaHMS B COOTBETCTBUM C CYMMOI BCEX TOKOB, KOTOPbIE MO HEMY

npoTeKaloT.

Mpumep

B ycTaHOBKe, Noka3aHHOW Ha PUCYHKE, MPU HOPMaJIbHbIX YCIIOBUSIX Yepe3 aBTOMaTUHECKUI BbIK/IKOHaTe b CTOPOHbI MUTAHNS NPOMNYyCKaeTcst
ToKk 360 A, B TO BpeMms kak yepes Niioboit oTxoaswmii duaep nponyckaercs Tok 90 A.
B03MOXHbIE YCTaBKM aBTOMATUYECKOr0 BbIK/OYATENS, HA OCHOBAHMMN TOKOB, KOTOPLIE MO HUM NPOTEKAIOT, Ceayowwyme:

CBA: 11=0,92x400=368A (t1=3c¢)
CBB: 11=0,90x 100=90 A

KpVIBbIe aBTOMATMYECKUX BbIKJIOYATENEN C yCTaBKaMW, yKa3aHHbIMIW BbiLLE, NOKa3aHbl HA PUCYHKE. Kak cnegyet n3 Ha4yasibHOro aHanansa,
o4eBngHO, Mexay AByMSA aBTOMATU4ECKMMU BbIKIOYaTENAMMN MOXHO obecneuntb BPEMATOKOBYHIO CENTIEKTUBHOCTb.

T45400 PR221 400 - T25160 TMD

| =4008 10%c
LLLN/TN-S
103c
T5S 400 PR221DS-LSI R400 102¢ \\ RN
U 400 B Ib=360.0 A \\ |
Ik LLL = 50 KA 106 \\\\ NS
L. . J. )
B1 B2 B3 B3 NUTN
T25 160 T25 160 T25 160 T25 160 1c N
TMD100-1000 TMD100-1000 TMD100-1000 TMD100-1000 \\
N
10-7¢c
- 1b=90.0 A Ib=90.0 A Ib=90.0 A Ib=90.0 A
1z=1340 A 1z=1340 A 1z=1340 A 1z=1340 A
102¢ 1
IN=90.0 A IN=90.0 A IN=90.0 A In=90.0 A
0.1 KA 1TKA 10 KA
104c T45400 PR221 400 - T25160 TMD
Tenepb NpeanosioXuM, YTO UMEIOTCS YCNOBUS NEepPerpyskn B 103c
Harpy3ke L1, koTopas notpebnsiet Tok 200 A. \
Yepes aBToMaTnyeckuii Boikntovatens B1, cnepgosartensHo, 6ynet 102c N\
nponyckaTtbes Tok 200 A, a yepes BbikmouaTenb A - Tok 470 A (200 \ N\
+90 +90 + 90). 106 SN I
Mpw ycTaBkax, KOTOpble NPUHATBI BbiLle, CYLLECTBYIOT YCII0BUS, N \\
nokasaHHbIe Ha PUCYHKE, NMpY KOTOPbIX 062 aBTOMATUYECKUX 1c NN T
BblkJlloHaTENA cpabaThiBalOT 32 BpeMsi NpruMepHo paBHoe 50 c. \\
Takum 06pa3omM, Npu HayvanbHbIX YCTaBKax B Cllydae neperpysku \§__
He GyeT CeneKTMBHOCTM MexAy Nnapoii paccmatpueaembix 0 C T
aBTOMATNYECKMX BbIKlo4aTenen. |
10-2¢ i
M3MeHUM yCcTaBkn aBTOMATUHECKOrO BbIKJIOYATESSI CO CTOPOHbI 0.1 KA T KA T0KA
nuTaHus, HanNnpuUMep, NOBbICUB BPeMS cpabaTbiBaHUS 3alLmThbl L T4S400 PR221 400 - T2S160 TMD
OT NeperpysKu: 104c
CBA:11=0,92x400=368A (t1=12c)
103c
B 30He neperpyaku MoXHO Nosly4mTb CENeKTUBHOCTb, MOCKOJIbKY: N
aBTOMaTMYECKNI BbIKIKOYATENb CO CTOPOHbI Harpysku B 102¢ \\\ N N
cpabaTbiBaeT npumepHo Yepes 50 c; \ ‘\
aBTOMaTUYeCKUA BbikJlOYaTeNlb CO CTOPOHbI nuTaHus A 10c AN
cpabatbiBaeT nprumMepHo Yeped 200 c. \\\ :\\
1c NID
B 6onblinHCTBE cny4aeB, gaxe 6e3 npoBeAeHUs OaHHOro \\
’ N
aHanuMsa, pasMep W pacnpeneneHve neperpysky mexny  10-c N
aBTOMaTMYECKMMM BbIKSIIO4ATENSIMM NMO3BOSISIOT UMETb Pa3HLLY BO
BpeMeHn cpabaTbiBaHUs, AOCTATOYHYIO OA8 peanuM3auunmu 1026 I
BPEMSITOKOBOW CEJIEKTUBHOCTU.

CenekTMBHOCTb aBTOMAaTUYECKMX

0.1 KA 1 KA 10 KA
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HeckonbKo BbIK/lOYaTeNe Ha CTOPOHE NMUTAHUSI HECKOJIbKMX BbIKJlOYaTenel Co CTOPOHbI Harpysku
[n9a BbINOSHEHUS YNPOLLEHHOrO aHannsa Heo6XxoaMMO MPUHATb, YTO LieMb COBEPLLUEHHO CUMMETPUYHA U1, CieoBaTesibHO, MOJIHbIN TOK,
BbI3bIBAEMbI HArpy3kamu, OeSUTCH Ha PaBHbIe YacTy B TPEX aBTOMATMYECKMX BbIK/IOYATENAX CO CTOPOHbI MUTAHUS.

Mpumep

B HOpMasnbHbIX YCNOBMSX B YCTAHOBKE, MOKA3aHHOM Ha PUCYHKE, Yepe3 aBToOMATMYeCKNeE BbIKioYaTeN CTOPOHbI MUTaHUsi NPomnyckaeTcst
Tok 1000 A, B TO Bpems kak Yyepes Aga otxoasawmx dunaepa npotekaeT Tok 1000 A n yepes gpyroii - 2000 A.

B npuBeneHHOM 34eCb aHanu3e NpPoOBEPSIETCS CENEeKTUBHOCTb MEXAY aBTOMATUYECKMM BbIKJIO4YaTENIEM CO CTOPOHbI NUTaHns A n
BbIK/IlOYaTENs OONbLUEro Ux ABYX oTxomawmx ¢puaepos B1.

B03MOXHbIE yCTaBKM aBTOMATUYECKUX BbIK/lOYaTenen, nojlydeHHble Ha OCHOBaHMM TOKOB, KOTOPble MPOTeKaloT Mo annapaTam,

cneayoLye:
CBA: 11=0,925x1250=1156 A (t1=12c)
12=8x1250= 10000 A (t2=0,4¢c)
13 = OFF
CBB1: 11=0,80x2500=2000A (t1=3c¢)
12=3x2500=7500A (t1=0,2¢)
I3 = OFF
Vs, = 200008 E1B 1250 PR121/P - E3N 2500 PR121/P
104c
@ ™1 @ ™2 TM3
<X Uyon2 =400 B <X Uyon2 =400 B <X Uson2 = 400 B
Sn =800 KBA Sn =800 KBA Sn =800 kBA 10 L BT
= = = N
AN
B A B A B A 102¢ N
E1B 1250 E1B 1250 E1B 1250 \::\
PR121/P-LSI PR121/P-LSI PR121/P-LSI .
In1250 In1250 In1250 10c
Ik =55 KA
% CBB1 >l< CBB2
E3N 2500 S7H 1250 Tc 1T
PR121/P-LSI PR212/P-LSI — =
In2500 In1250
10-¢c
L1 L1
Suow = 1385.64 KBA Suow = 692.82 KBA
Cos ¢ =0.90 Cos ¢ =0.90 10-2¢
In=2000 A In=1000 A 0.1 KA TKA 10 KA 100 KA

KpuBble AByx aBTOMATU4ECKMX BbIK/lOHATENEN, pacCcMaTpuBaEMble A1 Ciydasi yCTaBOK, YKa3aHHbIX BbIlLe, MOKa3aHbl HA PUCYHKE.
Ha nepBbili B3rnsa, KaxXeTcs, 4TO Mexay ABYMS1 yCTPOMCTBAMU HE MMEETCS BDEMSATOKOBOW CEJTEKTUBHOCTMU.

Tak Kak 3TV aBTOMATUYECKUNE BbIKJTIOHATENM OCHALLIEHbI 3/IEKTPOHHBIMU PACLENUTENSIMUI, TPOBEPUM BPEMS CpabaTbiBaHVs ABYX YCTPOCTB
NPV 3HAYUTESbHBLIX TOKAaX.

1,05 x [1aBTOMaTN4ECKOrO BLIK/IIOYATENS CO CTOPOHbI MUTAHUS 1,2 x I3 aBTOMATM4ECKOro BbIK/IOYATENS CO CTOPOHbI HArpy3Kn
I,=1156x1,05=1214 A t,=700c 1,=7500x 1,1 =8250 A t,=45¢c
YTO COOTBETCTBYET TOKY Ha B1: 4TO COOTBETCTBYET TOKY Ha A:
I;=(1214 x3) - (1000) = 2642 A t;=450c¢c 1,= (8250 + 1000) / 3= 3083 A t;=174c¢c
E1B 1250 PR121/P - E3N 2500 PR121/P E1B 1250 PR121/P - E3N 2500 PR121/P
104c 104c
103c 103c
N N
N \ N
102¢ N 102 \\§~\~
\ \\‘\ ! ‘\
\§=\ NSNS
\:\ \:\
10c v 10c v
1c 1c
10-c 10-c
10-2¢ 10-2¢
0.1TKA 1kA 10 KA 100 KA 0.1 kA 1KA 10 KA 100 KA
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Kak MOXHO BUAETb, Aaxe ecnum KpuBbIE NepekpbiBaloTCA, B 30HE Neperpy3kn CyLecTByeT BPEMATOKOBAA CENIEKTUBHOCTb.

Mpu BbIGOpE 3HA4YEHUS Icw Takke JOSKHBI YYUTLIBATLCS ENCTBUTENbHBIE TOKW, MPOTEKAOLME B aBTOMATUYECKMX BblK/lOHATENSX.
Yepes aBTOMaTMyeckune BbiklodaTenn A nponyckaeTcs TOk MakCUMyM:

36 kA Bcnepctame K3 mexay aBToMaTMyeCcknuM BbiKioHaTenem 1 TpaHchopmaTopom

18 kA Bcnegcteue K3 Ha wwnHe.

CnepoBaTenbHO, 3TW aBTOMATUYECKNE BbIKITIOHATENM AOKHBI ObITh BbIOPaHbI C:
Icu > 36 kKA Tak Kak oTk/o4aroLwas cnocoOHOCTb A0/KHA ObiTb BbILLE, YEM MaKCUMasbHbIN TOK K3
Ilcw > 18 KA Tak Kak CenekTMBHOCTb N0 BpeMeHu TpebyeTcs 06ecneynTs TObKO A5 annapaTta Co CTOPOHbI HArpy3Kku.

[1nsi BO3MOXHOW CENEKTUBHOCTU B OTHOLUEHUN Apyrnx yCTpOVICTB CO CTOPOHbI HArpy3ku aBTOMaTMyeckmin BelkntodaTens B1 gonxeH

NMETb:
lcw > 55 KA.
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[ noccapum

n pe,u,eanbu?l TOK CeJIEKTUBHOCTWN

Icu

npeaenibHaa OTKYalolas CMOCOBHOCTbL aBTOMATMYECKOrO BbIK/IlOYATENS npu K3

lcw

HOMUWHAbHbIN KpaTKkOBpPEeMEHHO Bblﬂ,ep)l(MBaeMblm TOK

Kateropusa A

TWN aBTOMATUYECKOro BelktovaTens 6es Icw (ykasbiBaeTcs Ansg SHepreTmieckom CENEKTUBHOCTI)

Kateropus B

TN aBTOMATMYECKOro BbIK/lOYATENS C Icw (yKa3bliBaeTcs A1 BPEMEHHOM CENEKTUBHOCTN)

In

HOMUWHAJTbHBIV TOK pacuenuTens (onpep,enﬂeT HOMUWHAJTbHBI TOK aBTOMATUYECKOrO BbIKOYATENS,

OCHALLEHHOrO PacLEenuTenem, 0 KOTOPOM MOET Peyb)

HOMWHaJIbHbIM HEMPEPbLIBHbIV TOK aBTOMATMYECKOro BbIK/llo4aTens (onpenenseT

“pasmMep”’aBTOMATUHECKOrO BbIK/IKOHATENS)

MaKkCUMasbHbI/MUHUMabHbIA NOpPor cpabaTtbiBaHUs GYHKLMN 3aLmMTbl OT MrHOBEHHOrO K3
Mpumep:

- onsg moaynbHoro annapara ¢ kpueori € (Im=5..10In) - I3MM=1OIn, 13,,.=5In
- 019 aBTOMATMYECKOro Bblkntoyatens B amtom koprnyce TMD (Im=10In£20%*) —13,.=12In,13 =8I

- ona dyHkumn | anekTpoHHoro pacuenutens (1I3=10In£10%*) —13,,.~11In, 13, =9In
Ik TOK KOPOTKOIro 3amblKaHWUA
TMD TEPMOMArHUTHbI PACLLENUTENb C PEMYIMPYEMbIM TEMI0BLIM U GUKCUPOBAHHBIM MAarHUTHOM MNOPOrOM
TMA TEPMOMArHUTHbIM pacuenuTesb C peryavpyemMbiM TEMI0BLIM U MarHUTHOM MOPOroMm
EL 3JIEKTPOHHbLIN pacuennuTenb

dyHkuua L 3awyta o1 neperpysku

dDyHKkuma S 3awmta ot K3 ¢ 3agepxkoi

DyHkums |

MrHoBeHHas 3awmTa ot K3

¢yHKU,I/I9| G 3awmTa OT 3aMbIKaHMS Ha 3EMJIIO

dDyHkumsa D 3aumTa OT HaNpaBAEeHHOr0 KOPOTKOro 3amblkaHus

1 nopor cpabatbiBaHUs GyHKLMM L
t1 Bpems cpabaTbiBaHUsS GyHKUMN L
12 nopor cpabatbiBaHUs GYHKLMN S
t2 BpemMs cpabaTbiBaHUS QYHKLMU S
13 nopor cpabatbiBaHUs GyHKLMN |
14 nopor cpabatbiBaHns GyHkumMn G
t4 Bpems cpabatbiBaHUs GyHKUMN G
17 nopor cpabatbiBaHnsa GyHkumm D
t7 Bpems cpabartbiBaHus dyHKumMn D
Bpems BPEMSs cpabaTtbiBaHWS 3NEKTPOHHOIO pacuenuTens, Koraa BKloyeHa 30HHas
CEeJIEKTUBHOCTU CEJIEKTUBHOCTb Y BXOAHOW CUrHan 610KMPOBKM OTCYTCTBYET.
Camosawmra 3awmTa aBTOMaTUYeCKOro BbIKOYaTeNs B IMTOM KOPMAYCE, OCHALLEHHOIO S/1IEKTPOHHbLIM
pacuenuTtenem, obecneymBatroLlas 6bICTpoe cpadaTbiBaHMe Npu n3onmpoBaHun K3 ans
TOKOB BblILLe 3Ha4yeHus lu B 10 - 12 pas, gaxe npu OTKIIOYEHHOW PYHKLUNN MTHOBEHHOM
3awmTbl (OFF).
ft (dyT) Mepa OaviHbl B dyTax

* *...% = [OonycK 3awmThl
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