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TeopeTnyeckme ceeaeHus

O CeJNIeKTUBHOCTHU

BBeneHune

Bbi6op cucTeMbl 3aLMTbl 3/1eKTPOYCTAHOBKWN SIBNSIETCS
BaXXHbIM aCMekToOM Kak ana obecrnedyeHnss 3KOHOMUYHOM
M TEeXHU4YeCkM NpPaBUNbHONM 3KCnayaTauum BCEWN
YCTaHOBKMW, TaK 1 A5 CBeAEHUNS A0 MUHUMYMa Npobfiem,
BbI3BaHHbIX HEHOPMaJIbHbIMW YCTOBUSIMW 3KCNyaTaumm
AN TEKYLLIMMU HENCNPABHOCTAMMN.

B pamkax gaHHOro aHannaa uccrenyeTcs cornacoBaHme
Pa3INYHbIX yCTpOI7ICTB, npeagHasHa4eHHbIX a4 3anTbl
yacTel yCTaHOBKM UM KOHKPETHbIX KOMIMOHEHTOB, C
LLenblo:

— obecnevyeHuns 6e30MacHOCTM YCTAHOBKW 1 nepcoHana
BO BCEX CNy4asix;

— ObICTPOro onpeneneHns n OTKI0YEHUS 30HbI, B
KOTOpPOW BO3HWKNA npobrnemHas cutyauus, 6e3
NnpoBeaeHMs OOLLIMX OTKJIIOHYEHMIA, KOTOPbIE NPeKpaLLaloT
nozavy aNeKTPO3HEPr1M B 30HbI HOPMasibHOW paboThbl
YCTaHOBKU;

— CHUXEHMS BO3OENCTBUSA NOCNELCTBUIM NOBPEXOEHNN
Ha COCTaBHbIE YaCTV YCTAHOBKM (NafeHme HanpsXeHus
M noTeps CTabuNbHOCTM Yy BpalalWMNXCs
MeXaHNU3MOB);

— CHWXXEHUS HArpy3Kn Ha SNIEMEHTLI 1 NpeaynpexneHne
NOBPEXAEHNI B 30HE HEMCMNPABHOCTY;

— obecnevyeHns HeMpPepbIBHOCTU 3/1IEKTPOCHabXeHUs
HaJJiexallero kKa4ecTsa;

— obecnevyeHns agekBaTHOW MoaaepXKu B clyyae
HEVWCNPABHOCTW  3alnTbl, OTBevYawlwen 3a
pasmbIkaHue;

— NpefocTaBneHns nepcoHany, oTBevawlwemy 3a
CUCTEMHOE TexobcnyxXmBaHnue u yrnpaslieHue,
MHdopmauumm, kKoTopas Heobxoanma Ot CKopenLero
BOCCTaHOBNEHNA 3KCnayaTaunmn oCTajibHOW YacTu
ANIeKTpoceT C MMHMUMAJIbHbIM BMELLATE/IbCTBOM;

— JOCTMXKEHUS OMTUMAJIbHOrO CornacoBaHus GakTopoB
Ha[exHoCTH, NPOCTOTbl  3KCMAayaTauun n
3KOHOMUYECKOM 3PPEKTUBHOCTU.

B HYaCTHOCTU, Xopowaa cunctemMa 3allnTbl OO0JIXKHA
obnagaTtb CNOCOBHOCTbLIO:

— BOCMNPUATUSA TOFO, YTO U FAe Npom3oLsio, pasnuyas
Mexay HeHOopMalibHbIMW, HO MNpUeMSIeMbIMU
cuTyaumsamu, " cuTyaumnamm CepbEe3HbIX
HeMcnpaBHOCTEN B npeaenax 30Hbl OTBETCTBEHHOCTN,
4yToO no3BongdeT nsbexartb HeXenaTeslbHbIX
cpabaTbiBaHU C NOCNenyWUM HeonpasaaHHbIM
OCTaHOBOM MCMPAaBHOWM YacTX YCTAHOBKM;

— MakcuMasnbHO ObiICTporo cpabaTbiBaHUA AN
OrpaHnYeHNs BO3OENCTBUS KOPOTKOrO 3amblkaHus (K3)
(paspywieHne, yCKoOpeHHoe cTapeHue u T.4.), 4To
COXpPaHseT HenpPepbIBHOCTb NoJayn u cTabuibHOCTb
3NEeKTPONUTaHNS.

PelweHnss ocHoBaHbl Ha KOMMNPOMUCCE MeXAy ABYMS

NMPOTMBOMOJIOXHBIMKU  TpeboBaHUAMM — To4yHas
noeHTuduKauna HeucnpaBHOCTM U ObICTpoe
cpabaTbiBaHME — 1 ONPEAENATCA B COOTBETCTBUM C TEM,
Kakoe TpeboBaHune ABNAETCA NPeanoYTUTENbHbIM.

Hanpumep, B ToM cnydae, korga 6o0nee BaxHO
npenoTBPaTUTbL HEXeNaTesbHble cpabaTbiBaHWS, 0ObIYHO
NpeanoyTeEHE OTAAETCS KOCBEHHOW CUCTEME 3aLUuThI,
OCHOBaHHO Ha 6I0KMPOBKax 1 nepeaaqe AaHHbIX Mexay
pasfnvyYHbiIMM YCTPOMCTBAMU, KOTOPbIE MPOBOAAT
NOKaNbHble N3MEPEHUS SIEKTPUYHECKUX 3HAYEHUI, B TO
BPEMS Kak CKOPOCTb Y HEOOXOAMMOCTb OrpaHNYeHNs
paspywnTenbHbiX 9PEKTOB KOPOTKOrO 3aMblKaHUS
TpebyloT NPUMEHEHUS CUCTEM MPSMOro AENCTBUS C
3aWNUTHbIMIN pacuenntendamMmun, BCTPOEHHbIMW
HENOCPeacTBEHHO B YCTPOMCTBA 3alunThl. B cuctemax
HU3KOro HanpsiXXeHUs NepBUYHOr0 M BTOPUYHOIO
pacnpegeneHns sHepruu npennovyTeHne 0ObIYHO
OTOoaeTcs MNOCNeAHEMY PEeLLUEHMIO.

B ntanbaHckom Ctanpapte CEl 64-8 “Onektpuyeckne
YCTaHOBKM C HOMMHaJIbHbIM HanpskeHneM Huke 1000 B
nepemeHHoro toka n 1500 B nocTtossHHOro Toka” B
OTHOLUEHNWN YCTAHOBOK HMU3KOrO HAarnpsbkeHus B 4actu 5
“BbI6GOpP M MOHTaX 3JIEKTPUYECKUX KOMMOHEHTOB”
CKa3aHo:

“CenekTUBHOCTb MeXay YCTPpOMCcTBaAMU 3almTbl OT
cBepxTokoB (536.1)

Korga Heckonbko 3aluUTHBIX YCTPOWCTB YCTAHOBMEHbI
nocnefoBaTesibHO, U 3TO ONpaBnaHoO TpeboBaHUAMMN
akcnayaTauum, nx paboyme xapakTepucTUKN SONXKHbI
BblIOMpPaTbCS TakuM 06pa3om, HTOObI OTK/IOHATb TOJIbKO
4YaCTb YCTAHOBKMN, FAE BO3HUKIIA HEVUCMPABHOCTb.”
Kpome Toro, B kOMMeHTapusax nobaBneHo crnenyoLlee:
“Paboune cutyauum, Tpedyolime cenekTUMBHOCTH,
onpeaensaioTcs Nob30BaTeNEM U MPOEKTUPOBLLVKOM
yCTaHOBKW.”

Takum obpasom, CTaHOapT yKa3blBaeT HA TO, 4TO padoymne
XapakKTepucTUKNU  OONXHblI  OblTb  BbiOpaHbl C
obecneyeHnemM cenekTUBHOCTU, KOraa 3To onpaBAaHo
TpeboBaHUAMN SKCMayaTaumun.

B o6uiem, npoekTupoBaHMe CENeKTUBHOM YyCTaHOBKMU
O3HavyaeT He TONbKO peann3aumnio “coBpeMeHHoro”
npoekTa, HO TakXe M NpoekTMpoBaHnue YyCTaHOBKN,
KoTOopas OelcTBUTENbHO OTBedvYaeT TpeboBaHUAM
nonb3oBaTesisl, a He NPOCTO NoJioxeHnsam CTaHaapTa.
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OCHOBHbIe onpegeneHns

CenekTuBHOCTb

OnpepeneHune cenekTuBHoCcTM NpmeeaeHo B FOCT P 50030.1
“Annapartypa pacnpeneneHus n ynpasneHus HU3KOBOIbTHasSA
—Yactb 1: O6wwme TpeboBaHUS U METOAbI UCMbITAHMIA.”

“CeneKTUBHOCTb Mo cBepxTokam (2.5.23)

KoopanHaumsa pabourx xapakTepruCTUK ABYX UM HECKOSTbKINX
YCTPOWCTB ON19 3aLlunThl OT CBEPXTOKOB C TakMM PacyeToM,
4yTOObI B Clly4ae BO3HVMKHOBEHMSI CBEPXTOKOB B npenenax
yKa3aHHOro gmanasoHa cpabaTtbiBaso TONbKO YCTPOMCTBO,
npegHasHa4eHHoOe [Af9 OonepupoBaHUa B [AaHHOM
auanasoHe, a npoyve He cpabaTtbiBann”,

npu 3TOM MOA CBEPXTOKOM MOHMMaeTCs TOK ¢ 6onee
BbICOKMM 3HAYEHNEM, YEM HOMUHASIbHbIV TOK, BbI3BAHHbIN
06O NPUYNHOL (Neperpyska, KOPOTKOE 3aMbIKaHNE U T.4,.).

Takmm 06pa3oMm, CyLLECTBYET CENEKTUBHOCTb MEXAY ABYMS
nocrenoBartesibHbIMM aBTOMaATUYECKNMU BbIKJTIO4HATENAMN B
OTHOLUEHUW CBEpPXTOKa, KOTOPbIA NpoTekaeT Yyepe3d oba
BblKJllO4YaTEeNd, npun4yem aBTOMAaTUYECKNI BbIKOYaTENb CO
CTOPOHbI Harpy3ku pasmblkaeTcs, obecneymBas 3aWwmTy
uenu, a aBTOMaTUYECKU BbiKlo4aTENb CO CTOPOHbI NUTAHUA
ocTaeTcs 3aMKHYTbIM, o6ecnedymBas nogadvy nuTaHus
OCTasIbHOM 4aCTu YCTAHOBKM.

OnpepeneHns NOAHOW M YaCTUYHOWN CENEKTUBHOCTU, C
Opyro CTopoHbl, NpuBeaeHo B Yactm 2 toro xe FOCT P
50030.2 “AnnapaTypa pacnpegneneHus v ynpaBfeHus
HM3KOBOJIbTHas — YacTb 2: ABTOMaTnyeckune BblkoyaTenn.”

“NMonHas cenekTUBHOCTL (2.17.2)
CenekTMBHOCTbL MO  CBepxTokam, Kkorga npu
nocnefoBaTeNlbHOM COeAVHEHUM OBYX annapartoB 3aLlluThl

Mpumep

PaccmartpuBaloTcs crneaylowme ABa aBToMaTU4ecKux BblkjloyaTens:
Ha ctopoHe nutanna TAN250 PR221 In250 (lcu=36 KA)

Ha cTopoHe Harpysku S294 C 100 (lcu=15 KkA)

M3 “Tabnuu, KoopaMHaLmMmM annapaTtoB 3aluTbl U yNpasneHnus” BUOHO, Y4TO
obecneymBaeTcs nofHas cenekTMBHocTb (T) Mexay AByMS
aBTOMATUYECKMMU BbIKJIOYATENSIMU.

OT0 03Ha4aeT, 4To obecrneynBaeTcs CenekTMBHOCTb A0 15 KA, T.e.
MEHbLLErO 13 ABYX 3Ha4YeHui Icu.

O4eBUAHO, YTO MakCUMarbHbIN OXunaaemblin Tok K3 B MecTe yCTaHOBKM
aBTOMaTMn4eckoro Bolkoyatens S294 C 100 6yneT MeHbLUe U paBHbIM
15 KA.

Tenepb paccmaTpuBaloTCs creAylolue ABa aBTOMaTU4eCKUx
BbIK/IlOYATENS:

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

(lcu=36 KA)
(lcu=15 KkA)

M3 “Tabnuy koopavHauum annapaToB 3alnThl 1 ynpaBieHns”
BWAHO, YTO CENIEKTUBHOCTb MexXAay ABYMSI aBTOMATU4YECKUMU
BblK/tO4aTENAMU cocTaBnsaeT Is=12 KA.

OT0 03Ha4aeT, YTO ecnu MakCUMasbHbIN oXunaaemMblii Tok K3 Ha
CTOPOHE Harpyskn aBToMaTnyeckoro Bbikftoyatens S294 C 100
MeHbLle 12 kA, To 6yaeT obecneyeHa nonHas CenekTMBHOCTb, a
ecnun Tok K3 mmeeT 6onee BbiICOKOE 3Ha4veHue, To bynert
obecneynBaTbCs YaCTUYHAsA CENEKTUBHOCTb, T.€. TONIbKO Ans K3 ¢
TOKOM MeHbLue 12 KA, Torga kak ans K3 ¢ Tokom mexay 12 1 15 KA
HecpabaTbiBaHME aBTOMATUYECKOrO BbIK/ItOYATENS CTOPOHbI
nuTaHns He obecrneynBaeTcs.
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OT CBEPXTOKOB annapaT Co CTOPOHbI HArpy3Kku OCYLLLECTBASET
3awmTy 6e3 cpabaTbiBaHNS BTOPOro 3alumMTHOro annapara.”

“YacTnyHasa cenekTuBHOCTb (2.17.3)

CenekTMBHOCTbL MO  CBepxTokam, korga npu
rnocnenoBatesibHOM COeAMHEHMM OBYX anmnapaToB 3alUnTbl
OT CBEPXTOKOB annapaT Co CTOPOHbI HArpy3ku OCYLLLECTBASET
3aWwmMTy OO0 OnpefesieHHOro ypoBHA CBepxToka 6e3
cpabaTbiBaHUs BTOPOro 3alMTHOro annaparta.”

MOXHO rOBOPUTb O MOJIHOW CEeNEeKTUBHOCTMU, Korga
obecneynBaeTcs CeNekTUBHOCTb A1 Nob6Oro 3Ha4YeHus
CBEpXTOKa, BO3MOXHOIO B YCTAaHOBKE.

O NoNHOM CENEKTUBHOCTU MEXAY ABYMSI aBTOMATMYECKMMN
BblK/lO4ATENAMM TOBOPAT, korga obecneyvmBaeTcs
CEeNEeKTUBHOCTb A0 MeHblUuero n3 3HadeHun lcu asyx
aBTOMaTMYeCKNX BbIKOYaTENen, Tak Kak MakCuMasbHbIN
OXWNAAEMbIN TOK KOPOTKOro 3amblkaHus (K3) ycTtaHOBKM B
nobom cnyvyae 6yaeT HUXE UK paBHbIM HaUMEHbLUEMY
3Ha4yeHuIo Icu ABYX aBTOMATUYECKNX BbIK/lOYaTENEN.

O 4acTUYHOW CEeNIeKTUBHOCTU T[OBOPAT, Korga
obecneynBaeTcs TONbKO CENeKTUBHOCTb 10 ONpPeaeeHHOoro
3Ha4veHus Toka Is (MpeaenbHbI TOK cenekTMBHOCTK). Ecnn
TOK MPEBbILIAET 9TO 3HAYEHME, TO CENIEKTUBHOCTb MEXAY
OBYMSI aBTOMAaTUYECKUMMW BbIKTtoHaTensaMm 6onee He MoXeT
ObITb 0OecneyeHa.

O yacTu4yHoOm CeNnekTUBHOCTU Mexnay  OByMS
aBTOMATUYECKMMM BbIKJOYATENAMW TFOBOPAT, Korpa
obecneymBaeTcs CeNieKTUBHOCTb A0 OMNpeneneHHoro
3HayeHuna s, koTopoe Huxe 3HavyeHuin lcu paOByx
aBTOMaTUYECKUX Bbikoyatenen. Ecnm makcmmanbHbIN
oxupaembli Tok K3 yCTaHOBKW HUXE UKW paBeH TOKY
CenekTuBHOCTU IS, rOBOPST O MOJIHOW CENEKTUBHOCTU.

k

T4N 250 PR221DS-LS/I

k

5294 C100

Tmax T4 - 5290 @ 400/415 B

e E
WcnonHexne N,S H,L,V
PacuenuTens TM, M EL
CropoHa |XapakTe- 1,[A] | 250 320 '250' 320
Harpysku [puctukm | lg, [kA] I,[A] | 160 | 200 | 250 | 320 | 160 | 250 | 320
K 80 5 11 T T T T T
=P 100 [ [s [T [T (n)T)T
5290 C 15 125 g | 12 | T T T
D 80 5 1 T T T T T
100 8 T T 72| T T

* BenuuunHa aeicTeiTeNbHa TOMBKO At MarHUTHOTO BbIKIoYaTens Ha CTOPOHE NMUTaHKA.
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OCHOBHbIe onpegeneHuns

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

C uenbilo aHanmM3a CesieKTUBHOCTW B [OaHHON
ny6nnkaunn BBeAeHbl NOHATUS “30HbI Neperpysku” n
“30HbI K3,

Moo “3soHoOi neperpy3kn” NoHMMalT AManas3oH
3HAYeHUr ToKa 1, cnefoBaTesibHO, COOTBETCTBYIOLLYIO
yacTb KpUBbIX cpabaTbiBaHUS aBTOMaATUYECKOrO
BbIKJIIOYATENS MEXAY HOMUHANbHBIM TOKOM CamMoro
aBTOMATMYECKOr0 BbIKJIIOYATENA U 3HAYEHUEM,
koTopoe B 8-10 pa3 Bblllie HOMUHAILHOIO TOKa.

OT0 30Ha, B KOTOpPO/ OObLIYHO BbI3bIBAETCS
cpabaTbiBaHune TennoBon 3aWnThbI ansa
TEPMOMArHUTHbIX pacuenuTenem n 3awntbl L ana
3NEKTPOHHbIX pacLenuTene.

AT TOKM 0ObIYHO COOTBETCTBYIOT LIEMM C Neperpy3Koii.
BeposiTHOCTb BO3HUKHOBEHWS AAHHOMO COOLITUSA
6osiee BbiCOKasi Mo cpaBHEHWIO ¢ nosisneHnem K3.

3oHa neperpy3ku = |+ 8-10In
104c P
Il
103¢c / \\
' A
N W ’
102¢ I \b\\:‘\
‘ I
\ N
10c § R
' L7
1c
10-1c
10-2¢
0.1kA 1KA 10kA

Mop “30oHoN K3” noHnmatoT AnanasoH 3Ha4eHni Toka
W, cnepoBaTenibHO, COOTBETCTBYIOLLYIO YaCTb KPUBbIX
cpabaTbiBaHUS aBTOMATUYECKOro BblK/loYaTeENS,
KoTopble B 8-10 pa3 Bblle HOMWHANIBHOIO TOKa
ABTOMATMYECKOro BbIK/IIOHATENS.

OTO 30Ha, B KOTOpPOW O0ObLIYHO BbI3bIBAETCH
cpabaTbiBaHue MarHUTHON 3aLmnThI onsa
TEPMOMArH1UTHbIX pacuenutenen unm 3awmt S, D un |
ON191 9NIEKTPOHHbIX pacuenuTenen.

9T 3HayeHUs Toka O0OblY4HO COOTBETCTBYIOT

MOBPEXOEHUIO B LIENU NMUTaHUs. 9TO cOObITUE MeHee
BEPOSATHO, YEM MPOCTas neperpyska.

3oHa K3 =>8-10In

104c
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LencremntenbHble TOKM, NpoTeKkawLwme B
ABTOMATUYECKUX BbIKIOHYATENNAX

[Mpw cpaBHEHNV BPEMSTOKOBbIX KPMBbIX ABYX aBTOMATUYECKMX
BbIKJllOYaTENen YacTo oueHMBaeTcs Bpems cpabaTbiBaHUA
OBYX YCTPOWCTB, Kak ecnnm Obl MO HMM nponyckancs
OOVIHAKOBbIN TOK.

Takor Nnoaxon, KOPPEKTEH TOSIbKO B TOM Crlyyae, Korga Mexay
OByMs nocnenoBaTefibHbIMU aBTOMaTUYECKNMU
BbIKJIIOYATENSIMWN OTCYTCTBYIOT APYrMe OTBETBJIEHUS, T.€.
MMEETCHA OAMH BXOAHOW U OAUH BbIXOOHOW duaep, KoTopble
CTOSIT H2 OOHOM Y TOM Xe y3ne.

Korpa, Cc A4pyrom CTOpPOHbI, MWMEEeTCH HECKONbKO
aBTOMAaTUYECKUX BbIKOYATENE CO CTOPOHbI NMUTaHWUS,
KOTOPbIE CTOAT Ha TOW Xe LNHE, NN HECKOJIbKO BbIXOOHbIX
duraepoB CoO CTOPOHbI HArpy3ku, TOKKU, MPOXoadLime Yyepes
annapartbl, MOryT 3HAYNTENIbHO OT/INYATLCS.

B oTHOWeEHNN OEeNCTBUTENbHBIX TOKOB, MPOXOASLWMNX B
aBTOMAaTUYECKMX BbIKJIIOYATENSAX, MOXHO PacCMOTPETb TpuU
OCHOBHBbIX CJly4as:

- 0OVH aBTOMATMYECKNI BbIKIIOYATESb HA CTOPOHE MUTAaHUS 1
OOVIH aBTOMATU4ECKMI BbIK/OHaTENIb HA CTOPOHE Harpy3Kun
(nponyckaeTcsa 0AMHAKOBbIN TOK)

- OQVH aBTOMATMYECKWNI BbIK/IOHYATESb HA CTOPOHE NUTAHMA U
HECKOJIbKO aBTOMATMYECKUX BbIKJIlOYATENEN HA CTOPOHE
Harpy3km (4epes Bblk/oYaTelb CO CTOPOHbI MUTAHUSA
nponyckaeTcst Tok 6onee BbICOKMIA, YHeM TOK B BbiKJlloHaTesne
CO CTOPOHbI Harpy3Ku)

- [ABawnnv 6onee aBTOMaTMYECKMX BbIKSIlOYATENEN HA CTOPOHE
NUTaHUS N HECKOIbKO aBTOMATUYECKMX BbIKo4aTeNen Ha
CTOPOHE Harpy3ku.
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lg CBEPXTOK, MPOXOAALLNI Yepes3 aBTOMATUYECKNI Bbikto4aTens B
I, CBEPXTOK, MPOXOAALLNIA Yepe3 aBTOMATUYECKUIA Bbik/loYaTenb A
| pyru nuwan CYMM@ TOKOB, KOTOpaAsi BO BpeMsi HOpMasibHOM paboTkl noTpebisieTcs Harpyakamu (uckmioyast B) n npotekaet yepes
ABTOMATUYECKMIA BbIKIIOYATENb A CO CTOPOHbI NUTaHMS. 3Ta CyMMa, Npu HEOOXOAMMOCTU, MOXET ObITb CKOPPEKTUPOBAHA
COOTBETCTBYOLMMN KOG DULMEHTAMN OAHOBPEMEHHOCTU N NCMOSIb30BaHUS
n KOJIMYECTBO aBTOMATUYECKNX BbIKJTIOHATENEN, YCTaHOBIIEHHBIX NapasiefisHO Ha CTOPOHE NUTaHKS.

* 311 GOopMyIbl HE YHUTBIBAIOT PasfnyHbIA CABUM a3 TOKOB UM aCUMMETPUIO Lienn; nepble Ase GOopMysibl, 0OHAKO0, AOMYCTUMbI, a TPETbS

npuemnemMa, ecnv Age Lenu NUTaHns OaMHaKoBbI.
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Cepusi NpoeKTnpoBLLKKa

MeToabl obecneyeHuns cenekTMBHOCTU

B naHHOM pasaesnie onmncaHbl pa3jinyHble MeTOoObl obecneyeHnst CenekTUBHOCTU U 06n1acTb nX noUMeHeHnq.

B 30He neperpysku ¢ NpMMEHEeHNeM YCTPOMCTB 3aWnThl 0ObIYHO peann3yeTcsa BPeMSATOKOBbIA TUT
CEeNeKTUBHOCTMU.

B 30He K3 ¢ npuMeHeHnemM yCTpOMNCTB 3aLyTbl 0ObIYHO MOIYT MCMNONb30BaTLCS Pa3nyHble MeToabl obecrnevyeHus
CenekTUBHOCTU. B 4acTHOCTU, B HUxXecneayowmx pasaenax 6yayt pacCMOTPEHbI:

TokoBasa ceneKTMBHOCTb

BpemeHHaa cenekTMBHOCTb

OHepreTu4yeckasa cefnieKTUBHOCTb

30HHas CeNneKTUBHOCTb.

lMocne HayanbHOrO TeopeTn4eckoro onncaHna pas3JyindiHblX MeTOo00B obecneyeHnss CenekTUBHOCTU 6yp,eT
npoBegeH aHaJinu3 MeToaoB CeJIEKTUBHOCTU, KOTOPbIe MNMPUMMEHUMbI OJ19 aBTOMaATUYECKUX BbIKJIlO4ATENEN.

6 | CenekTnBHOCTb aBTOMATU4ECKMX BbiK/louaTeneli ABB B CETAX HU3KOrO HaNPSKEHNs



BpeMﬂTOKOBaﬂ CENEeKTUBHOCTb

B o6uiem cnegyet oTMETUTb, YTO YCTPOMCTBA 3alUTbI OT
neperpysky WUMelT BPEMATOKOBYIO XapakTepucTuky,
cpabaTblBalOT I OHM NMOCPEACTBOM TEMIOBOr0 pacuenutens
WM nocpeacTBoM dyHKUMM L 9neKTPOHHOro pacuenuTens.

BpemATokoBas xapakTepucTuka ABASETCS XxapakTepucTukomn
cpabaTtbiBaHuMs, NPUYEM MO Mepe Bo3pacTaHus Toka Bpems
cpabaTbiBaHMsA aBTOMATUHECKOrO BbIK/IOYATENA YMEHbLLAETCS.
Korpa nmeloTcs yCcTpoMCcTBa 3alnThl C XapakTepuctTukamm
Takoro Tuna, To NPUMEHAEeMbIi METOA, CeNeKTUBHOCTU - 3TO

BpemsiTokoBasi cenekTMBHOCTb 06ecneynBaeT CenekTMBHOCTb
cpabatbiBaHVa NyTEM PEryanpoBKN YCTPOWCTB 3aLUMTbI TakUM
o6pasoM, 4TO 3almMTa CO CTOPOHbI HArpysku nNpum BCex
BO3MOXHbIX 3Ha4YEHMSX CBepXTOKa cpabaTtbiBaeT bbicTpee, Yem
aBTOMAaTUYECKNI BbIKTIOYATESlb CO CTOPOHBI MNTAHUS.

Mpwn aHann3e BpemeHn cpabaTbiBaHWS ABYX aBTOMATUYECKMX
BbIKJIlO4aTENe HeOOXOAMMO YYMTbIBATD!

- OOMyCKy NOPOroB 1 BpEMEH cpabaTtbiBaHMS

- OencTBUTEeNbHbIE TOKU, NPOTEKalOLMe B aBTOMaTUYECKMX

BPEMSATOKOBASA CEJIEKTUBHOCTb. BbIKJlOYaATENSX.

C nNpaKTU4ecKoV TOYKU 3pEeHUs

Y10 KacaeTcs [OMycKoB, KpuBble cpabaTbiBaHus pacuenutenein ABB npeacTaBfiieHbl B TEXHUYECKMX KaTanorax u nporpaMmMHOM

ob6ecnedyeHnn DOCWin. B yacTHOCTM, B MoAyse KpuBbIX NporpaMmHoro obecnedeHns DOCWin kpuBble kKak 31€KTPOHHbIX, Tak U

TEPMOMArHUTHbIX pacLenuTenen BkoyaloT B ceba gonycku. CpabaTtbiBaHne pacuenuTens, cnefoBaTenbHO, NoKa3aHo ABYMS KPUBbLIMUA,

OJlHa 13 KOTOPbIX yKa3biBaeT Hanbosbllee BpeMs cpabaTtbiBaHUsl (BEPXHSs KpuBas), a Apyras - HauMeHbluee BpemMs cpabaTtbiBaHUs

(HWXHAS KpMBas).

[nsi KOPPEKTHOrO aHanM3a CenekTMBHOCTU HEOOXOAMMO PaCCMOTPETb HaUXyALIMe YCIOoBUS, T.e.:

- aBTOMaTMYECKW BbIKNOYATENb CO CTOPOHbI NUTaHWS cpabaTblBaeT B COOTBETCTBUM CO CBOEN HUXHEN KPUBOM

- aBTOMaTUYECKW BbIKIIOYATENlb CO CTOPOHbLI HAarpy3kn cpabaTbiBaeT B COOTBETCTBMM CO CBOEW BEPXHEN KPUBOM

B OoTHOWeEHMN AeNCTBUTESNbHBLIX TOKOB, NPOTEKAIOLMX B aBTOMATMYECKUX BbIKNOYaTENSAX:

- €eC/i1 No aBTOMATUYECKUM BbIKIIOYATENSIM MPOMNYCKaeTCs OAMHAKOBbIM TOK, AOCTATOYHO, YTOObI HE ObINI0 NEPEKPbLITUS MEXAY KPUBOIA
aBTOMATU4ECKOro BbIK/OHATENSt CO CTOPOHbI MUTAHUS 1N KPMBOW aBTOMATUYECKOro BbIK/OHATENst CO CTOPOHbI Harpy3Kku;

- €eC/iM N0 ABYM aBTOMATMYECKMM BbIKIIOHATENAM MPOMYCKATCA Pa3finyHble TOKU, He0OXoAMMO BelIbpaTh psf, NokasaTesibHbIX TO4ek
Ha KPUBbIX 1 YOeoMTbCS B TOM, YTO BENMYMHBI BPEMEHWN cpabaTbiBaHMsl 3aLUmMTbl CO CTOPOHbLI MUTAaHUSI BCEraa Bbille
COOTBETCTBYIOLLMX BENYMH BPEMEHWN 3aLLUTbI CO CTOPOHbI HArpy3Ku.

B 4aCTHOCTHU, B Cly4ae aBTOMaATU4YEeCKNX BbIKJ'IIO‘-IaTeJ'IeVI, OCHaLUEHHbIX JIeKTPOHHbIMU pacuenuTenaMmn, rnockosbKy Xo4 KPpUBbIX NMpu
12t=const, ona NpaBUIbLHOIO BbINOMHEHUSI MPOBEPKN LOCTATOYHO NPOBEPUTL [Ba 3HAYEHMUs TOKa:

1,05 x [1" aBTOMaTMYECKOro BbIKOYATENS CO CTOPOHbLI MUTAHMS (3HAYEHME, HMXE KOTOPOro 3alumTa CO CTOPOHbI MUTAHUS HUKOrAa He
cpabaTbiBaeT)

1,20XI3 (unu 12)2 aBTOMaTUHECKOrO BbIK/IOYATENSt CO CTOPOHbI HArpPy3kn (3Ha4YeHne, Bbillle KOTOPOro 3almTa CO CTOPOHbI HArpy3ku
06s3aTenbHO cpabaTeiBaeT, obecrneyrBas 3almnTy OT KOPOTKOrO 3amblkKaHns) BpeMsTOKOBAs CNEKTUBHOCTb

1,05 x11 aBTOMaTU4€CKOro BbIKJIO4ATEIS CO CTOPOHbI MUTaHUSA
Honyckas, ytol, =1,05x11, c y4eTOM CKa3aHHOr0 0 AENCTBUTESbHbIX 10%C

TOKax, KOTOPbIe NPOXOAAT B aBTOMATUYECKMX BbIK/IIOYATENSX, Ha N
CTOPOHE Harpyaku nosy4aem Tok I

102¢

3HaueH1s BpeMeHn cpabaTbiBaHUs ABYX YCTPOMCTB BLIBOAATCS U3

BPEMATOKOBbIX KPUBbIX. N

“’///”E
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l 10c N
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B 0.1kA TKA 10kA
BpeMsToKoBas CenekTMBHOCTb

1,20XI3 (unu 12) aBTOMaATMYECKOro BbiKJilOYaTens CcoO A
CTOPOHbI HArPy3Ku 1E3c N
Honyckas, 4to I, = 1,20XI3 (unwm 12), nony4aloT Taknum xe \§§:\\
06pasom Tok |, Ha CTOpoHE NMTaHKsl, a U3 BPEMATOKOBbIX KPUBbIX 100c ‘\\\\
[OBYX YCTPOWCTB NonyyaloT BpeMs cpabaTtbiBaHWs ABYX YCTPOUCTB. N \b\
B N ™

10c
Ecnu cnepnylowee ycnosue crnpaBeninBo ans oboux pac-
CMOTPEHHbIX MYHKTOB: .

c
t>t,
TOorga 06ecneyrBaeTCsi CENIEKTUBHOCTb B 30HE NeperpysKku. 0.1¢c
Ha pucyHke cHoky Oblna yuTeHa 4acTb Toka OT APYrnx Harpy3ok
0.1KA KA 10kA 100KA

1 1,05 aBnsetca MyHUManbHLIM ONpeaesieHHbIM 3HaYeHnemM HecpabaTbiBaHus, ykazaHHbiM B FTOCT P 50030.2. 11 HEKOTOPbIX TUMOB
aBTOMATUYECKUX BbIK/IOYATENEN 3TO 3HAYEHNE MOXET BapbUpPOBATLCS (CM. JOMOSHUTENBHYIO MHDOPMALMIO B TEXHNYECKOM KaTanore).

2 1,2 aABngeTca MakCcMasbHbIM OnpeaeneHHbIM 3HadeHemM cpabaTbiBaHmsa ans 3awmTsl oT K3, ykasaHHbiM B TOCT P 50030.2. [1na HeKOTOpbIX TUMOB
aBTOMAaTUYECKUX BbIK/IIOYATENEN 3TO 3HAYEHNE MOXET OblTb HXE (CM. [AOMNOMHUTENBHYIO MHDOPMALIMIO B TEXHUYECKOM KaTasore).
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Cepusi NpoeKTnpoBLLKKa

MeToabl obecneyeHuns cenekTMBHOCTU

TokoBasa cenekTMBHOCTb

OTOT TUMN CENEeKTUBHOCTY OCHOBAH Ha NMOMIOXEHUN O TOM, YTO
yeMm Onmxe Touka 3aMblKaHUS K UCTOYHWUKY MUTaAHUSA
YCTaHOBKM, TeM Bbille Tok K3. MoaTomMy MOXHO onpenenmTb
30HY, B KOTOPOW CJly4MIOCb 3aMblkaHue, NyTEM YCTaBKU
MIHOBEHHbIX YCTPOMCTB 3alUMTbl HA Pa3NyHble 3HAYeHUs
TOKa.

MoNHyl0 CenekTUMBHOCTb OObIYHO MOXHO MONYy4YuUTb B
KOHKPETHbIX Clly4yasx TONbKO TaMm, rae TOK 3aMblKaHUs
HEBbLICOKWUI, N rAe MexXay ABYMS YCTPOMCTBAMU 3aLLUNUThI
MMEEeTCSH 3JIEMEHT C BbICOKMM MOJIHbIM 3JIEKTPUHECKUM
COMNPOTUBIIEHMEM (TPaHChOpPMaTOP, O4eHb AJIMHHbIV Kabenb
v kabersnb C yMEHbLLEHHbIM NoNepeYHbIM Ce4eHneM U T.4,.)
1, cnenoBaTesibHO, BeNnka pasHuua Mexzay 3HadyeHUsMum
TOoKOB K3.

[MosTOMY OaHHbLIA TN COrnacoBaHUA UCMNOJb3YeTCcs, B

nepByto o4epenb, B KOHEYHbIX pacrnpeaenmTesibHbIX WnTax
(HM3KME 3HAYEHMS HOMUHANIBHOI O TOKA U TOKA K3, n Bblcokoe

C NpakTU4ecKoi TOYKU 3PEHNS

— YcTaBka 3awmThl 0T K3 aBTOMaTM4ecKkoro BbiK/loYaTensi CO CTOPOHLI NuTaHus A GyaeT ycTaHOB/EHa Ha
3HayeHue, He gonyckatoliee ero cpabartbiBaHus Npu K3, KOTOpble BO3HUKAIOT HA CTOPOHE Harpysku

NOJSIHOE 3NEKTPUYECKOE COMNPOTUBIIEHNE COEOVNHUTESNbHbIX
kabenei). nga aToro aHanmaa oObIYHO UCMONb3YIOTCS
BPEMSATOKOBbIE KPUBbLIE CpabaTbiBaHWS YCTPOMCTB 3aLLUThI.
OH, No cBOeMy CyLLeCTBY, ABASETCS ObICTPOAENCTBYIOLLNM
(MFHOBEHHbIM), MPOCT B peanm3auyv v SKOHOMUYEH.

OpHako:

—  nNpefenbHbli TOK CENIEKTUBHOCTM OBbIYHO HU3OK, U,
TakKnm 06pa30M, CeNieKTUBHOCTb 4aCTO 4BJIdETCH
TONbKO YAaCTUYHOW;

—  YPOBEHb YCTABKW 3aLUUTbI OT CBEPXTOKOB ObLICTPO
pacTer;

—  pesepBupoBaHue 3aluThl, 0becnedmnBatoLLee ObicTpoe
OTKJ/IIOYEHNE MOBPEXAEHHOM IMHUM B Ciyyae, ecnu
O[HO N3 YCTPOWCTB 3aLUnTbl HEMCNPABHO, ABSETCS
HEBO3MO>XHbIM.

OT0 TN CENEeKTUBHOCTU, KOTOPbIN MOXET ObiTb TakXe
peann3oBaH Mexay aBTOMaTUYeCKMMW BblKJTOHaTENS MU
0OMHAKOBOro paamepa un 6e3 gyHkunm 3awmTsl oT K3 ¢
3a4epXKon (S).

I

o 3KA A
ycTpoiicTea 3awmTsl B. (B npumepe Ha pucyHke 13, . > 1kA) \'\
%
— YcTaBka 3alMTbl aBTOMATUYECKOr0 BbIKJIOYATENS CO CTOPOHBI Harpy3ku B 6yaeTt ycTaHoBeHa Tak, 4Tobbl Kabenb
oHa cpabaTtbiBana npu K3, KOTopble BO3HUKAKOT HA €ro CTOPOHe Harpy3ku. (B npumepe Ha pucyHke A
13,5 < TKA)
TKA

EcTecTBEHHO, yCTaBKM YCTPONCTB 3aLUMThl OOMXKHbI Y4UTbIBATb OENCTBUTENbHbIE TOKM, NPOTEKaloLwme B

aABTOMATUNYECKUX BbIKJTIOYaATENAX.
TokoBas ceneKkTMBHOCTb
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3HayeHue rnpenenbHOro Toka CesieKTMBHOCTU, KOTOPOEe MOXeT
OblTb NONY4EHO, PABHO MOPOrYy MrHOBEHHOro cpabaTbiBaHUs
3aLUNTbl CO CTOPOHbI MTAHUSA 6e3 kakoro-nmbo aonycka.

Is=13

MUHA

lNMpumeyaHne

3T10T npenen cenekTUBHOCTU, CBSA3aHHbIN C MarHUTHLIM MOPOroM
cpabartbiBaHs aBTOMATNYe€CKOro BbIK/IIOYaTe s CO CTOPOHbI MUTaHMS,
rpeBbILLaeTCcs BO BCEX C/y4asix, rae peann3oBaHa aHepretndeckas
CENIEKTUBHOCTb.

Ecnn yctaBkn, yka3aHHble A1 9HEPreTu4eckoil CesieKTUBHOCTH,
cobioaalTcs 415 KOMOMHaUN aBTOMaTuYeCcKux BblkatoyaTenei co
3Ha4YeHNeM 3HepreTuyeckor CcenekTUBHOCTU, MpuUBeAEeHHbIM B
onybamkoBaHHbIX ABB “Tabnuvuax KoopavHaumm annaparoB 3aLnTbl 1
ynpasaeHus”, TO HeobXoAMMO MPUHUMAaTbL BO BHUMaHwe npeaen
CEeNeKTUBHOCTH, YKa3aHHbIN 3Tux B Tabamuax, a He TOT, KOTOPbIi MOXeT
ObITb 10J1y4€H 1OCPEACTBOM BbILLENPUBEAEHHON HOPMYIIbI.
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BpemeHHas cenekTMBHOCTb

OTOT TUN CEeNneKTUBHOCTU npencTaBnseT cobol pasButue
npeapiaywero. B gnaHHOM Tune cornacoBaHus Kpome nopora
cpabaTbiBaHUA NO TOKYy OnNpenensercsa Takke Bpems
cpabaTbiBaHMA: onpefesieHHOe 3HaYeHne Toka Bbi3biBaeT
cpabaTbiBaHNE YCTPOWMCTB 3allUThbl NOC/e onpeneneHHoro
BPEMEHW 3a4epPXKK, 4TO NO3BoNSEeT obecneunTsb cpabaTbiBaHMe
No6bIX YCTPOMCTB 3aLUUTbl, PACMOJIOXEHHbIX BJIMXe K Touke
3aMblkaHUs, uckayas 06acTb, B KOTOPOW nmpowusowna
HEeNCcnpaBHOCTb.

MoaToMy cTpaTerus ycTaBku 3aksto4aeTcs B NOCTENEHHOM
MOBbILLEHNI NMOPOroB TOKa 1 3aA4epXeK cpabaTbiBaHUS Mo Mepe
npuoGNMXEeHNs K UCTOYHUKAM NUTaHUsS (YPOBEHb YCTaBKW,
HEeNnoCpPeaCTBEHHO COOTHOCUTCS C MEPAPXMYECKUM YPOBHEM).
Moporun cpabaTbiBaHWA C 3a4€pP>XKOW AOMXKHbI Y4UTbIBaTb
[OMNYyCKN ABYX YCTPOWCTB 3alMThl U 4EACTBUTENIbHbIE TOKU,
KOTOpbIE NPOTEKAIOT B 9TUX YCTPOMCTBAX.

PasHmu.a Mexnay 3ajepxXxkamu, YCTaHOBJIEHHbIMW On4
rnocnenoBaTesibHbIX yCTpOI7ICTB 3alnTbl, O0JIXXHA Y4UTbIBATb
BpemMsi 06HapyXeHUs 3amMblkaHns U Bpemsa cpabaTbiBaHUS
YCTPOWCTBA Ha CTOPOHE HAarpy3ku, a Takxke BPeMsi MHepLUumn

C nNpakTU4ecKoi TOYKU 3PeHns

MapameTpobl GyHKLMIA 3amTbl OT K3 y ABYX aBTOMaTUYECKMNX BbIKtOYaTENeR A0MKHbI ObiTb YCTAHOBNEHbI:

YCTPOMCTBA Ha CTOPOHE NUTaHUS (BPEMEHHOW MHTEpBaJl, BO
BPEMSI KOTOPOro YCTPOMCTBO 3alumMTbl MOXET cpaboTaTb Aaxe
nocne nponagaHvs Toka KOPOTKOro 3aMblKaHns).

Kak 1 B cnyyae C TOKOBOI CENEKTUBHOCTbLIO, aHaIN3 NPOBOANTCS
nyTemMm CpaBHEHUS BPEMSTOKOBbLIX KPUBbLIX cpabaTbiBaHUs
3aLLUUTHBIX YCTPOWCTB.

OG6bIYHO 3TOT TUM COrNACOBaHMS:

- JIerko aHanna3upoBaTtb 1 peann3oBaTb;

- HEe 04YeHb JOPOroCTOSALLMI B OTHOLLEHWM CUCTEMBbI 3aLLMTHI;

- NO3BOJIFET MOJY4UTb BLICOKME 3HayYeHua rnpepgena
CEeNEeKTMBHOCTU (eCcnu 3HayeHne Icw BbICOKOE);

- nossonseTt obecneynTb pe3epBUpOBaHME YCTPONCTB
3aLmThI.

OpHako:

- Bpemsi cpabaTtbiBaHUS 1 YPOBHU 3HEPTUW, NPOMyckaemMble
3alUTHBIMW  yCTpoOWCcTBaMKn, 0coBeHHO 6n3Ko
pPacnoJsIoXEHHbIMU K MCTOYHMKAM, ABNAIOTCA
3HaYUTENbHBIMU.

OTO TMN CENEKTUBHOCTM, KOTOPbIN MOXET ObITb TAKXKE peanm3oBaH
MeXay aBTOMaTU4eCKMMMK BblKO4aTENAMU OOVNHAKOBOro
pasmepa, OCHaLEeHHbIMY 3N1EeKTPOHHBIMU pacuenuTensMmn c
3awmTon ot K3, cpabaTbiBatoLLei ¢ 3a0epKKon.

- cnoporamu cpabaTtbiBaHus 12 dyHkumi 3awmTel 0T K3 € 3aep>XKOi, OTPErynmpoBaHHble Taknum 06pa3om, A
4YTO HEe CO3[aeTCH NepPeKpbITUA 30H cpabaTbiBaHUs, C Y4€TOM AOMYCKOB U AENCTBUTESbHbBIX TOKOB,

NPOTEKALWNX B aBTOMATNYECKUX BbIK/TIOHaTENAX.

- COBpeMeHeM cpabaTtbiBaHus 2, 0TperynmpoBaHHbIM Takum 06pa3oM, HTO aBTOMATUHECKNIA BbIKITIOYaTENb
CO CTOPOHbI Harpy3kn B OTKJIIO4aET TOK 3aMblKaHUSA, B TO BPEMS KakK aBTOMaTUHECKUIA BbIKOYATESNb CO B
CTOPOHbI NUTaHus A, KOTOPbIV BCe eLle HaxoauTcs B pase oxmnaaHus, cnocobeH “yBuaeTb” OTKIIOHeHNe

TOKa u, crieaoBaTesibHO, OCTaeTCd B 3aMKHYTOM COCTOAHUN.

[Mony4yeHHbIN NpeaenbHbli TOK CENEKTUBHOCTU PaBEH:
— nopory MrHoBeHHoro CpaGaTblBaHMﬂ 3aWnTbl CO CTOPOHDLI
nuTaHnsa, ecnu ata GyHKUMSA BKIOYEHa, 3a BbIMETOM A0MNycKa:

Is =13,

— 3Ha4eHuio lew 19 BO3OYLIHbIX aBTOMaTUYECKUX BbIKJllOHaTENEN
CO CTOPOHbI NUTAHUA, eCNn PYHKLNA MTHOBEHHOW 3aLLnTbl
ycTaHoBneHa B nonoxeHne OFF (BbIk.).

lpumedaHne

OTu npenensi cenekTUBHOCTU MPEBLILLIAITCS BO BCEX Cyyasix, Koraa
peann3oBaHa dHepreTnyeckasl cenekTMBHOCTb.

Ecnn yctaBkun, ykasaHHble /151 9HEPreTu4eckor ceseKTUBHOCTHU,
cobnoaaTcs A1 KOMOUHaUUi aBToMaTn4ecknx BoikaoyaTenei co
3HaYeHneM 3HepreTnyeckom CeseKTUBHOCTU, [PUBELNEeHHbIM B
ony6nnkoBaHHbIx ABB “Tabnuuax KoopanHaumy annapaToB 3aLUnTbl v
ynpasaeHus”, TO HeobxoAMMO NPUHUMAaTbL BO BHUMaHue npeaen
CeNIeKTUBHOCTY, yKa3aHHbI B Tab/muax, a He TOT, KOTOPbIA MOXET ObiTb
r0J1y4eH CornacHo ykasaHusam AaHHoro rnaparpaga.

CenekTMBHOCTb aBTOMAaTUYECKUX BhiKlouaTenel ABB B ceTax HM3KOro HanpsbkeHus |9

BpemeHHaﬂ CeneKkTUBHOCTb
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1/ Cepusa npoekTpoBLLVKa

MeToabl obecneyeHuns cenekTMBHOCTU

SHepl'eTl/I‘-IeCKaﬂ CeNeKTUBHOCTb

A
(CTopoHa| T
MUTaHUA
WcnonHenve
N,S,HLW
Pacuenutens ™ EL v_
Ih [A] 400 630 400 [630
CTopoHa 1, [A]
Harpysku 63 25 | 25 [ 25 | 25| 25|25 | 25
80 25 | 25 [ 25 | 25| 25|25 | 25
100 25 | 25 [ 25 |25 | 25|25 | 25
N 125 20 | 20 [ 20 | 20 | 20 |20 | 20
160 20 | 20 | 20 |20 | 20
B 200 20 | 20|20
? 250 20 | 20 | 2 20
B uy 0 63 25 | 25125 | 25| 25|25
80 25 | 25|25 | 25 | 25|25 | 25
100 25 | 25125 | 25| 25|25 | 25
S 125 20 | 20 1 20 | 20 | 20 | 20 | 20
160 20 | 20 | 20 | 20 | 20
200 20| 20120 |20
250 20 20 | 20

CornacoBaHme  9HepreTM4eckoro Tuna  aBAgeTCH
cneunduryeckM TUNOM CENEKTUBHOCTU, KOTOPbI OCHOBaH Ha
TOKOOIrpaHM4YMBaLWMX XapakTepucTrukax aBToMaTn4eckmnx
BbiKJllO4aTenen B nuToM kopnyce. OTmeuaeTcs, 4TO
TOKOOrpaHMYMBaLWmMin aBTOMaATUYECKUN BbIKKOYATENb
ABNSIETCA “@aBTOMATUYECKUM BbIKJIlOYATENIEM C YpE3BbIYANHO
MafiblM BPEMEHEM OTKJIIOYEHUS, B TE€4EHNE KOTOPOro TOK
KOPOTKOro 3aMblkaHWs He ycrneBaeT [O0CTUYb CBOEro
MakcumManbHro 3HadeHms” (FTOCT P 50030.2).

Ha npakTuke, BCe aBTOMaTnU4YeCKne BbIKJIOYaTENN B INTOM
Kkopnyce cepuin Isomax n Tmax, MoayfbHble aBTOMaTnyeckmne
BbIKJlIO4aTENN W BO3[YLWHbIE TOKOOrpaHu4mBawLlmne
aBTOMartun4yeckme BbikntoyaTenu E2L E3L, Boinyckaemble ABB,
1“MeloT 6onee UM MeHee BblpaXKeHHbIE TOKOOrpaHMYMBatoLLme
XapakTepucTUKM.

B ycnoBusx K3 aTu aBToMaTu4yeckue BbIKJlO4aTeENN UMEIOT
ypes3BblYallHO  BbICOKOE  ObICTpOAENCTBUE  (Bpems
cpabaTtbiBaHUA nopsiaka HECKONbKUX MUNINCEKYHA) W

C NpakTU4ecKoi TOUYKU 3peHuns

pPa3MbIKalOTCH NPY HAIMYNN 3HAYUTENBHOW anepuoanyeckon
cocTaBnsaouwen. [loaToMy ana aHanuM3a [OaHHOro
COrnacoBaHns HEBO3MOXHO MCMNONb30BaTb BPEMSATOKOBbLIE
KpuBble cpabaTbiBaHUS aBTOMATUYECKMX BbiKJlloYaTENEN,
MOJyYeHHble C Y4YeTOM [OENCTBYIOLWMUX 3HAYEHUN
nepuoanNYeckmnx COCTaBASIOLLNX.

OTn €BNeHUs, B OCHOBHOM, AWHaAMuU4yeckume (M3-3a
NPOMNOPLIMOHANbHOCTY KBagpaTy 3Ha4eHNst MTHOBEHHOIO TOKa)
M CYLLLECTBEHHO 3aBUCAT OT B3aUMOAENCTBMSA MeXAy OBYMS
nocrienoBaTesibHbIMW ycTpolicTBaMu. [Mo3ToMy 3Ha4YeHUs
9HEepreTN4eckom CeNekTUBHOCTN He MOryT ObiTb OnpeneneHsbl
KOHEYHbIM MOJIb30BaTENEM.

[MponsBoanTen NPeaocTaBnaloT TabnnLpbl, CYETHBIE JIMHENKN
M NporpamMmbl pacyeTa, B KOTOPbIX yka3aHbl 3HA4YeHUs
npenenbHoro Toka cenektuBHocTu Is npm K3 mexay
pasnuyHbIMU KOMOUHaUMaMun aBTOMaTUYECKUX
BbikJiloYaTene. OTU 3HAYEHUSA OMNPEnEeNsTCa NyTem
TeopeTn4yeckoro o6beANHEHNA Pe3yNbTaTOB UCMbITAHUNA,
npoBeaeHHbIX B COOTBETCTBUN C YKa3aHNAMUN anIJ'IO)KeHVIﬂ A
[OCT P 50030.2.

3awmTHbIE ycTpouncTea oT K3 [BYX aBTOMaTU4ECKMNX BbIKSIKOHaTENEeN OOIKHbI YYUTbIBATb YCOBUS, YKa3aHHbIE HUXE. l

- Pacuenutenb TepMOMarHMTHOro Tuna co CToOpoOHbl NUTaAHNNA

NMoporv MarHUTHOro cpabaTbiBaHUS LOMXKHbI ObITb TaKMMK, YTOOLI HE CO3[aBaTh NEPEKPbLITUS 30H cpabaTbiBaHus, C A
Y4YEeTOM [JO0MYCKOB U AEACTBUTENbHBIX TOKOB, MPOTEKAIOLLMX B aBTOMATUYECKIMX BbIK/OYaTenNsx;

MarHuTHbI NOpor cpabaTbiBaHNS aBTOMATUHECKOrO BbIK/IOYATESA CO CTOPOHbI MUTaHKS A0/MKEH ObiTb paBeH nim

Bbilwe 10xIn nm ObITb YCTAHOBNEHHBIM HA MaKCMMasIbHOe 3HAYeHue, eciv OHO PeryaMpyeTcs.

- Pacuenutenb JNNIEKTPOHHOro Tuna co CTOpPOHbI NMUTaHUSA

BCe PyHKUMM 3aLmThl OT K3 ¢ 3a1ep>KKOi S [OMKHBI ObITb OTPEryNMPOBaHbl B COOTBETCTBUM C TEMU XE YKa3aHUSIMU,

51 B

KOTOpbIe [EeNCcTBUTENbHbI B OTHOLLEHUN CENEKTUBHOCTU MO BpPEMEeHU’;
DYHKUMA MTHOBEHHOW 3aLUmThbl | aBTOMaTUYECKNX BbIK/IKOYaTENeN CO CTOPOHbI MUTAHUSA OOSXHA ObITb BbIK/IIO4YEHA

13=0FF

[Mony4yeHHbIn NpeaenbHbIi TOK CEeNEeKTUBHOCTU Is - 3TO TOK, yKadaHHbI B Tabnunuax, kotopble ABB npenocTaBnsieT KIMeHTY.

3HepreTquCKa;| CenekTUBHOCTb
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30HHada CeNeKTUBHOCTb

OTOT TUN CEeNneKTMBHOCTU npenctaBnseT cobol pasButune
BPEMEHHON CENEKTUBHOCTU.

B 06uiemM, 30HHas CENIEKTUBHOCTb Peanu3yeTcsi C MOMOLLbIO
amnanora Mexzay TOKOU3MepUTesbHbIMU YCTPOMCTBAMU, HTO NPy
oBHapyXeHuM NpPeBbILIEHWS Nopora cpabaTbiBaHUS YCTAHOBKM
NMO3BOJISIET TOYHO ONPEeAeIUTb 30HY HEMCMPABHOCTU U OTKITIOHYNUTb
nopavy 3neKTponuTaHus TONbKO B Ty 30HY.

OHa MoXeT ObITb peanvaoBaHa AByMs crnocobamu:

— N3MepuTenbHble YCTPOCTBa HanpaBnsioT MHGopMauuio o
NpeBbileHNN Nopora ycTaBkM TOKa CUCTEME KOHTPONS, 1
rnocneaHsas onpeaensieT, kakoe yCTPOMCTBO A0/IKHO cpaboTaTh;
— Korga WMelTCcs 3HavyeHus Toka, KOTOopble Bblille
COOTBETCTBYIOLLMX YCTABOK, TO KaXJ0€ 3aLLMTHOE YCTPONCTBO
HanpaBnseT curHan 6/10KMPOBKU MOCPEACTBOM MPAMOro
COeVHEHUs UK LWNHbI Ha nepapxmyeckn 6onee BbICOKNIA
YPOBEHb 3alMThl (HA CTOPOHE MUTAHUS MO OTHOLWIEHMUIO K
HanpaBJIEHMIO MOTOKa MOLWHOCTU) U, A0 cpabaTbiBaHUS,
NPOBEPSIET, YTO aHANIOMMYHbI CUrHaN BJIOKMPOBKM HE MOCTYMNnA
OT 3alMTHOrO YCTPOKCTBA CO CTOPOHbI HAarpy3ku. Takum
o06pa3om, BMeLINBAETCA TONbKO 3almTa, pacrnosoxXeHHas
HernocpencTBEHHO CO CTOPOHbI MUTAHUSA UCTOYHMKA OT TOYKWN
HEenCcnpaBHOCTU.

BTopoit cnyyai obecrneunBaeT onpeneneHHo MeHbllee BpemMst
cpabatbiBaHus. 10 cpaBHEHMIO C BDEMEHHOW CeNeKTUBHOCTLIO,
6onee He TpebyeTcs NOoBbLILATbL HAMEPEHHYIO 3a4ePXKY Mo Mepe
MPUBAMXEHUA K UCTOYHUKY NMUTaHUsA. 3aaepxka MoXeT ObiTb
yMeHbLLEHa Ha Bpemsi, TpebyroLueecs Ay npremMa BO3MOXHOI0

C npakTn4yecKom TO4YKU 3peHns
OTOT TUM CENEKTUBHOCTU MOXET OblTb peasiM30BaH:

curHana 6JI0KMPOBKM OT 3aLLMTHOIO YCTPOMCTBA CO CTOPOHbI

HarpysKku.

OTOT TUN CEeNEeKTUBHOCTM NOAXOAUT OS5 paamanbHbIX CeTel n, B

COYEeTaAHMN C HANPaB/IEHHOW 3ALUMTON, NOOXOANT TakxXe Ons

Y3/10BbIX CETEN.

Mo cpaBHEHUID C BPEMEHHOI CeNieKTMBHOCTbIO, 30HHas

CeJIeKTUBHOCTb o6ecne‘w|BaeT:

- COKpalleHne BpemeHn cpadaTbiBaHUS (OHO MOXET ObITb HUXE
COTHU MUIJIUCEKYHA);

- CHMXeHune KakK CTeneHu noBpexpaeHuns, Bbl3biIBAaeMOoro
3aMblKaHNEM, Tak n BMeLwaTenbCTBa B cucTemy
ANEKTPONMUTAHUA;

- CHWXEeHue TenoBbIX N AMHAMUYECKNX Harpy3oK Ha 4acTu
YCTaHOBKMU;

- nonyyeHne o4YeHb OONbLWIOro KONAMYecTBa YPOBHEWN
CeNeKTUBHOCTW.

OpHako:

- OHa 6onee obpemMeHuTeNbHa Kak C TOYKM 3PEHUs CTOUMOCTH,
TakK 1 CJIOXKHOCTU YCTAHOBKMW;

- OHa Tpe6yeT Hannymnsa OnOJIHUTENIbHOIO MCTOYHUKA NMUTAHUSA.

MoaToMy gaHHOE pelleHne, B OCHOBHOM, MUCMONb3yeTcs B
cucTeMax C BbICOKUM HOMUHANbHbIM TOKOM U BbICOKUMU
3HavYeHuamu Toka K3, ¢ ob6s3atenbHbiMK TpeboBaHUSAMM
6e30MacHOCTV 1 HeNPEepPbLIBHOCTY aKcrlyataumum: B yacTHocTH,
MMEETCS MHOIo NMPUMEPOB NIOrMYECKOl CEeNeKTUBHOCTMU B
KOMMYTaLMOHHO-PACMNpPeaenTeNbHbIX YCTPONCTBAX, CTOALLMX
HernocpeaCTBEHHO CO CTOPOHbI HArpy3ky TpaHchopPMaTopoB U
reHepaTopoB.

- Mexnay BO34yLUHbIMY aBTOMaTUY4eCKUMM BbiKlodaTenaMmm Emax, ocHalweHHsiMu pacuenutenamm PR122 n PR123.

MpenensbHbIA TOK CENEKTUBHOCTU, KOTOPbIA MOXET ObITb noJiy4yeH, paseH lew

Is = lcw

- Mexnay aBTOMaTU4eCKMMM BbIKlo4aTenaMm B iMTom kopnyce Tmax T4L,T5L u T6L, ocHalleHHbIMKM pacuenutensmn PR223 EF.

MpenenbHbIli TOK CENEeKTMBHOCTU, KOTOPLIN MOXET ObiTb nosyyeH, coctaenset 100 kKA

Is =100 kA

Torpa, ¢ nomoLpio gononHutensHoro moayns IM210, MOXHO cO34aTh Lienb 30HHON CENIEKTUBHOCTU MeXAY BbIK/IIOYATENSMN CEPUIA
Tmax n Emax. Taioke MOXHO peann3oBarthb LieMnb CeNeKTUBHOCTU, BK/OYas annapathl 3awmTtel CH komnaHum ABB.

MpuHUMN AEeNCTBUA 30HHOM CENEKTUBHOCTU MEXAy aBTOMaTMyeckmMmn Beikntodatensamm ABB cnepytowmii:

[Mpu 3HaYeHNsX ToKa BbiLLE CBOUX YCTABOK KaXa0e 3allMTHOe YCTPOMCTBO HanpaBsieT curHan 6/10KMPOBKM Yepes NpsiMoe coeauHeHne
WU LUWHBI HA MepapXn4eckmn 6onee BbICOKMIA YPOBEHb 3aLLMTLI (HA2 CTOPOHE NNTAHUS MO OTHOLLEHWIO K HAMPaB/IEHNIO MOTOKA MOLLLHOCTH)
1, 0o cpabaTbiBaHWsl, MPOBEPSIET, HTO AHANIOMNYHbIA CUrHaN GJIOKMPOBKM HE MOCTYNWUS OT YCTPOMCTBA 3aLlyUTbl CO CTOPOHbI HAarpy3Ku.
Taknum o6pasom, cpabaTtbiBaeT TONbKO 3amTa, PaCroioKeHHas HEMOCPEACTBEHHO CO CTOPOHbI MUTAHMSE OT MECTa 3aMblKaHUS.

A ocTtaetcs
3aMKHYTbIM
B pasmbikaeTcsa

ALl

e TOK HeucnpaBHOCTU
»— CwurHan 6rnokvpoBku

A pa3mbikaeTcs
B octaetcqa
3aMKHYTbIM

a)

B [&>]

e ToK HencnpaBHOCTH
»— CurHan 6r1ok1poBKu

CenekTMBHOCTb aBTOMATMYECKMX BbikitoHaTenen ABb B ceTax HU3KOro HanpsikeHus
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7/ Cepvisi NpOEKTUPOBLLMKA

Kak obecneynTtb CEeneKTMBHOCTb aBTOMATUYECKUX

BblkJTrodaTenen Abb

B cnenyowux pasgenax 6yaeTt npoBeneH AeTaNbHbIN
aHanua Toro, kak obecneynmTb CENEeKTUBHOCTb C
PasnnyHbIX TUNOB aBTOMAaTMYECKNX BbikitovaTenen Abb.
Kaxnpas rnaBa nocesilieHa KOHKPeTHOW KoMbuHaumm
aBTOMATUYECKNX BbIKJIOYATENEN U MeTOAaM peanmaaumm
CEeNEKTUBHOCTUN MEXAY HUMW. ITa nyGnvkaumns CooepxmT
ykaszaHusa pana ObicTporo BblibOpa peryanpoBok
aBTOMaTUYECKUX BbikJloYaTenen ona obecneyvyeHus
CEeNeKTUBHOCTH.

Tunbl aBTOMaTM4YECKMX BbiKtoYaTenen Abb

MCB

MwuHuaTiopHble (MOAyJibHbIE) aBTOMaTUYeCKne
Bbiktoyarenn (MCB)

OTOT TMN NpeacTaBfieH Cepuer aBTOMaTUYEeCKUX
Bblktoyarenen System Pro-M Compact.

OHM oCcHalweHbl TEPMOMArHUTHLIMU pacLEennUTeNs Mu,
XapakTepucTrkm cpabaTtbiBaHNsi KOTOPbIX COOTBETCTBYIOT
Cranpaptam MOK 60898, TOCT P 50345 n DIN VDE 0660.
OTn  aBTOMaTWYeckMe  BblkJYaTeNN  UMEIT
oTKJItoYaloLLyto cnocobHocTh (lcu) B COOTBETCTBUM C
M3K 60947-2, TOCT P 50030.2, npeaensbl
9HEpPreTNYeCcKor CEeNeKTUBHOCTU TaKXe ykasaHbl B 3TUX
CraHpaprax.

MCCB

ABTOMATMYECKME BbIKJIIOYATENN B JINTOM
kopnyce (MCCB)

970 BbIK/tO4aTENN cepuii Tmax n Isomax.

OHU MOryT ObITb OCHALLEHbl TEPMOMArHUTHBIMU U
9NEKTPOHHBIMUN PACLENUTENSIMU.

Camblin COBPEMEHHbIV 9NEKTPOHHbIN PaCLENUTENb CepUmn
Tmax - 310 pacuenutens PR223EF, no3sonsaowmni
peann3oBaTb  30HHYIO  CEJIEKTUBHOCTb  MeXxAay
aBTOMaTMYECKNMM BbIK/IIOYATENAMMU B JIMTOM KOpPMycCe.

ACB

Bos,u,ymele aBToOMaTn4eCckmne BbikJ1lo4aTesnm
(ACB)

970 BbIK/IOYaATENN Cepum Emax.
OHM Moryt OblTb OCHalleHbI
pacuenuTensmu.

Camble COBpeMEHHbIE 3/1IeKTPOHHbIE pacLennuTenm cepum
Emax - aTto pacuenutenn PR122/P, no3sonsaiouime
peann3oBaTb 30HHYIO CE/TIEKTUBHOCTb, U pacLenuTenn
PR123/P, koTopble, KPOME 30HHOI CENEeKTUBHOCTH,
TakKe No3BOJISIOT peasn3oBaTb HANPaBEHHY 30HHYIO
CEeJIEKTUBHOCTb.

9NEKTPOHHbIMUN

[aHHble yKa3aHUs OTHOCUTESIbHO PeryanpoBoOK
pacuenuTenen aBnalOTCAa  00OWeE3HAYNMbIMU 1

NCNONb3YIOTCS 419 ObICTPOro BbIbOpa yCTaBoK.

34ecb NprBeaeHo KpaTkoe ONMcaHne pasnnyHbIX TUMOB
aBToMaTnyeckmx Boiktoyatenen Abb, pacCMOTPEHHbLIX B
[aHHON nybnukaumm.

12 | CenexTMBHOCTL aBTOMATMHECKMX BbikoHaTenein ABB B CETSX HU3KOrO HanpsXkeHUs



CenektnBHoctb MCB-MCB

OTO aBTOMaTMYEeCKNEe BbIKJlOYATENMN C TEPMOMArHNTHbIM
pacuenuTenem a, cnengoBaresibHO, HEBO3MOXHO obecneynTb
BPEMEHHYIO Ce/ieKTUBHOCTb, He TroBopa O 30HHOM
CeNeKTMBHOCTMW.

CropoHa nutaHma - S200/CtopoHa Harpysku - S200

[lBa MeTofa CENeKTMBHOCTU, KOTOPbIE MOXHO UCMOMb30BaTh,
- 9TO TOKOBas CeNeKTUBHOCTb W 3Hepretuyeckas
CenekTMBHOCTb. B 3aBucumocTtn ot Tnna MCB Ha cTtopoHe
NUTaHUS, MOXHO peanu3oBatb MMOG0 oauH, NMBO Apyroi
MeToq,

Mexay AByMsi aBTOMaTUHECKMMMW BbIKJTl0HaTENIMU cCepum S200 MOXHO peann3oBaTb TOJIbKO TOKOBYO CEJIEKTUBHOCTb.

B yacTHOCTU, AECTBUTENbHBI CleayoLme npeanmcaHns:

- B 30He neperpysku aBTOMaTUYeCKUiA BbIK/IOYATENlb CO CTOPOHbI HAarpy3kn AosxeH cpabaTbiBaTh ObICTPEE aBTOMATUYECKOro
BbIK/IOHYATENSt CO CTOPOHbI MUTaHUS!, C YHETOM [J0MYCKOB U AEACTBYIOLLIMX TOKOB, MPOTEKAIOLLMX B aBTOMATUYECKMX BbIK/IOHATENSIX.

B 30oHe K3, c yyeTom:
13
13

MUHA

makcB

HUSLLMIA MarHUTHbIN nopor Cpa6aTbIBaHI/IS1 aBTOMATM4ECKOro Bblkyito4aTena co CTOPOHbI NUTaHUA A
BerHVIVI MarHuUTHbIN nopor Cpa6aTbIBaHVI9| ABTOMATU4ECKOro BbIK/to4aTeNna CO CTOPOHbI HArpy3kun B

Ik, MakcumasbHbIN oXuaaemblii Tok K3 Ha cTtopoHe Harpyaku B

Ecnn cnenywuie OTHOWEeHMA NoATBepPXaaroTca:
l 13,00 > 1Kg

13 <l

makcB B

MO>XHO roBOpuUTbL O MNOJIHOW CEeNEeKTUBHOCTH.

MUHA

o1 A

\Y,

B npoTuBHOM ciyyae, MMeeTCs 4YacTuU4yHas
CeNeKTUBHOCTb, n npeaenbHbli TOK
CeNleKTMBHOCTY ByaeT:

A Is=13

Kabenb

MUHA

IKg OTO Npw AOMNYLLEHUW, YTO MarHUTHbIE MOPOrn
B Cpa6aTbIBaHVIFI ABTOMATUN4E€CKOro BbIKtO4aTe d
CO CTOPOHbI MUTAHUA U aBTOMaTU4YeCKOro
BbIKJIO4ATESIS CO CTOPOHBI HArpy3Ky HE CO34aI0T
nepekpbITUS 30H cpabaTbiBaHUS, C Y4ETOM
[ENCTBUTENbHBIX TOKOB, MpOTeEKalWwmx B

BbIKJIIOYATENSIX.

CrtopoHa nutanua S290D-S500D/
CrtopoHa Harpy3ku - S200

ABB npepocTaBnsieT TabnuMubl CENEKTUBHOCTU Mexay
aBTOMaTU4ecknmMun BoikodaTensmm S500, kpueas D, nnn S290,
kpueasa D, Ha CTOpoOHe nuTaHWMa W aBTOMATUYECKUMW
BbIKNtoYaTensMm cepun S200 Ha CTOpPOHe Harpy3ku. OTn Tabaunupl
COAEPXaT 3HAYEHUS BHEPreTUYecKor CenekTMBHOCTH.

B yacTHOCTW, Ans 3HaYeHuiA Tabnuu, KOTopble creayeT cYnTaTb

[EeNCTBUTENbHBIMU, UMEIKOT CUNY CneayoLlmMe npeannucaHus:

- B 30He NMeperpy3ku aBTOMATUYECKUI BbIKJOYaTENb Ha
CTOPOHE Harpyskm [OJKeH cpabaTbiBaTb ObiCcTpee
aBTOMaTNYECKOro BbIK/OYATESSt CO CTOPOHbI MUTAHUS, C YHETOM
[OMYCKOB W OeNCTBUTESNIbHbIX TOKOB, MNpPOTEKALWMX B
aBTOMATUYECKUX BbIK/IKOYATENSIX.

- B 30He K3 HWXHMIA MarHuTHbIA nopor cpabaTbiBaHUs
aBTOMaTU4YEeCKOro BbIKAOYATENA CO CTOPOHbI NUTAHUS W
BEPXHUI MarHUTHbIA Nopor cpabaTtbiBaHWs aBTOMATMYECKOro
BbIKJIOYATENSA CO CTOPOHbI HAarpy3kn AOMXHbI OblTb TAKUMMU,
4TOObLI HE CO3aaBaTh NEePeKPLITUS 30H cpabaTbiBaHUS, C YHETOM
[OMYCKOB WU OEUCTBUTENbHbIX TOKOB, MNpOTekalwmx B
aBTOMATUYECKMNX BbIKTIOYATENSIX.

!

1A

=1 B

[Mony4yeHHbI NpefenbHbll TOK CeNneKTUBHOCTU Is - 3TO TOK,
yKasaHHbIl B Tabnnuax, kotopble ABB npeaoctaBnsieT KIneHTy.

CenekTMBHOCTb aBTOMATMYECKMX BbikitoHaTenen ABb B ceTax HU3KOro HanpsikeHus

DHepreTunyeckas cenekTuBHOCTb Mexay $200 D40 1 S200 C10
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1/ Cepusa npoekTpoBLLVKa

CenektusHocte MCCB-MCB

3pnecb npoBoauTca aHanua ciayvas obGecneveHuss B gaHHOoM criydae, 6narogaps passiMyHoOMy pasmepy AByX
CEeNIeKTMBHOCTM MeXAy aBTOMAaTUYECKMM BbIKIOYaTENIEM B aBTOMaTUYECKUX BblK/lloHaTesel, BCeraa BO3MOXHO MoyyuTb
JINTOM KOPMyce Ha CTOPOHE MUTaHUS U MOAYbHbIM  SHEPreTUYEcKyl CeNleKTUBHOCTb.

aBTOMAaTUYECKMM BbIK/IIOYATENIEM HA CTOPOHE HarpysKu.

CrtopoHa nutaHnua - T1-T2-T3-T4/CtopoHa Harpy3ku - MCB
B ny6nukauun “Tabnvupl KOOpAMHaLMK® nMetoTcs Tabnnupl ¢ ykasaHneM aBTOMaTUYECKMX Bblik/tovaTenei

cepun Tmax T1, T2, T3 n T4 Ha CTOPOHE NUTaHUS U MOAYJIbHbIX aBTOMATMYECKUX BblktodaTenen (MCB) cepuin

S200, S290 n S500. YkasaHHble 3HAYEHUSI SHEPreTUYECKON CENEKTUBHOCTU OENCTBUTENbHbLI NpWU A
NoATBEPXAEHUN ONMUCAHHbBIX HUXE YCIOBUIA.

30Ha neperpysku

B 30He neperpysky aBToOMaTUHeCKnii BbIKJIO4ATESIb CO CTOPOHbI

Harpysku AoJixeH cpabatbiBaTb GbiICTpEE aBTOMATUYECKOrO

BbIKJIlO4YATENS CO CTOPOHbI MUTAHUSA, C y4EeTOM AOMYCKOB U1

DeliCTBUTENbHbIX TOKOB, NMPOTEKaKLWNX B aBTOMATUYECKUX B
BbIK/lO4YATENSIX.

3oHa K3 CenekTuBHOCTb Mexpay T2160 PR221 In100 n S280 C50
ABTOMaTU4YECKUIA BbiKJIlOYaTElb TEPMOMArHUTHOIro TUna co
CTOPOHbI MUTAHUSA 104¢
MarHuTHbI Nnopor cpabaTtbiBaHMS O0IKEH OblTb:
- Bbllwe mnanm paBHbiM 10xIn, ecnam MarHUTHbBIA Nopor
cpabaTbiBaHUS GprKCUpoBaHHbIn (TMD) 103¢ —— A
- YCTaHOBJIEH HA MAaKCUMaJIbHOE 3HAYEHNE, €CIN MAarHUTHBbIN N

nopor cpabatbiBaHus perynvpyemsiin (TMA) N \
- TakuM, 4TOObl He CO3aaBaTh NePeKPLITVA 30H cpabaTbIBaHUSA 102¢ 41
C aBTOMaTM4YECKNUM BbIKJtOHATENIEM CO CTOPOHBI HArpy3Ku, C
B

7z 7
7 7

//}

y4eTOM A0MYCKOB U AeNCTBUTENbHbBIX TOKOB, MPOTEKaoLLMX
B aBTOMaTN4ECKUX BbIKJKOHaTeNsax.

N
N

10c

ABTOMaTUYECKUI BbIKJlOYaTENb 3IEKTPOHHOIO TUNa co
CTOPOHbBI MUTAHUSA

DYHKLUMA MFHOBEHHOM 3almThl | fomkHa ObiTh YCTAHOBMEHA B N
nonoxexne OFF (Bbik1.)

13=0FF 10-c
Mopor Toka 12 dbyHkumn S, ¢ yseTom Kakoro-nnbo gonycka, A0SHKEH
ObITb OTPEryMpoBaH Tak, 4ToObl He CO34aBaTh NePEKPbLITUS 30H
cpabaTbiBaHMA C BEPXHUM MarHUTHLIM NMOPOroM cpabaTbiBaHUS 10-2¢c
aBTOMATMYECKOrO BbIK/IIOYATESN CO CTOPOHBI Harpyskn I8, . C

Y4ETOM AENCTBUTESIbHBIX TOKOB, MPOTEKAIOLLMX B @aBTOMATUYECKMX
BbIKilo4aTensax. 0.1KA TKA TO0KA

B oTHoweHuu t2 BpemeHun cpabaTtbiBaHUs QyHKLMK S:
t2, > 100mc kak npu It=const ,Tak 1 npn t=const

[Mony4eHHbI NpeaenbHbl TOK CENEKTUBHOCTU Is - 3TO TOK, yka3aHHbI B nyonnkaumm “Tabnuupl KOOPpANHALLMM annapaToB 3alunThl 1

ynpasneHms”. A
SR T2
WcnonHenve NSH, L
PacuenuTtens) TM,M EL
Iy [A] 160
ggfpg';ﬁ Xapakteprcrukal  Icy [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 17 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 5 |75 | 12| 20| 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 75105 105 [)105
63 5% 105 105
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CrtopoHa nutaHua - T5-T6-S7-S8/CtopoHa Harpy3ku - MCB l
[Mpuy HanNMYMM aBTOMATUHECKNX BbIKTIOHaTeNen B nuTom kopnyce Tmax T5, T6 v lsomax S7, S8 n moaynbHbIx

aBTOMaTUYecknx Bbiktodatenen (MCB) Ha CTOpOHe Harpy3ku BCeraa MMeeTcsl NoJIHas CeNIEKTUBHOCTD,
€CNV NOATBEPXAAITCS HUXEYKA3aHHbIE YCIO0BMS.

3o0Ha neperpysku

B 30He neperpysky aBToMaTUYeCKnii BbikJllo4aTeslb CO CTOPOHbI

Harpyskun fonxeH cpabaTbiBaTh ObICTpee aBTOMAaTUYECKOro

BbIK/lO4ATENA CO CTOPOHbI NMUTAHUSA, C y4€TOM LOMYCKOB U1

DENCTBUTESNbHbLIX TOKOB, MPOTEKaoLWMX B aBTOMATUYECKUNX

BbIK/IOHYATENSIX.

1A

= B

3oHa K3
ABTOMaTMUYECKUIA BbIKJIlOYaTElb TEPMOMArHMTHOIro Tuna co
CTOPOHbI MUTaAHNSA
MarHuTHbIN nopor cpabaTbiBaHWS A0/IKEH ObITb: CenektnBHocTb mexay T5N400 PR221In320 n S284 D63
- Bbllwe mnau paBHbiM 10xIn, ecnm MarHuUTHBIA nopor 104c
cpabatbiBaHMsa GuKcrpoBaHHbIii (TMD)
- YCTaHOBMIEH HA MAaKCUMaJIbHOE 3HAYEHVE, €CIY MarHUTHbIN
nopor cpabatbiBaHusa peryavpyemslin (TMA)
- TaKuM, 4TOObI HE CO34aBaThb NEPEKPbLITUS 30H cpabaTbiBaHNS \\
C aBTOMaTMYECKNUM BbIK/OHATENIEM CO CTOPOHbI HArpy3ku, © 102¢ N <
Y4€TOM J0MNYCKOB U AENCTBUTENbHbIX TOKOB, MPOTEKAIOLLMX \ NN
B aBTOMATUYECKMNX BbIKJTOYATENSAX. \ N
ABTOMaTUYECKUIA BbIKJIlOYaTEsIb 3JIEKTPOHHOIO Tuna co 10c N
CTOPOHbI NMUTaHUSA

A
N
o B \\ \
DYHKUMA MIHOBEHHOM 3awmThl | 4osXHa ObITb YCTAHOBNIEHA B N 1
nonoxexue OFF (BbIk.) 1c N

N
13=OFF N TN l

Mopor Toka 12 pyHkLMKM S, ncknoyas kakor-nnbo JoMycK, AOJIKEH 10-7c ™
ObITb OTPEryIMPOBaH Tak, YTOObI HE CO34aBaTh NEPEeKPLITHS 30H
cpabaTbiBaHUs C BEPXHVMM MarHUTHbIM MOPOrOM aBTOMATUYECKOTO
BbIKJlIOYATENIA CO CTOPOHbI Harpysku I3, . ., ¢ yyetom  102¢
[eNCTBUTESbHBIX TOKOB, MPOTEKAIOLLMX B BbIK/IOHATESNSX.

103¢c

B oTHOLEeHNN BpemeHu cpabaTtbiBaHus t2 dyHkumn S: 01KA TKA 10KA

12, >100 mc kak npu I2t=const ,Tak 1 npn t=const

[MpenenbHbli TOK CEIEKTUBHOCTU IS ABISIETCA MEHbLUUM 3HAYEHUEM MeXOy OTKJIoYaloLller cnoCoOHOCTbI0 aBTOMATUYEeCKOro
BbIKJIO4ATESIS CO CTOPOHbI MUTAHMS U OTK/IOHAIOLLLE CMOCOBHOCTBLIO aBTOMATNYECKOIO BbIK/IIO4ATESIS CO CTOPOHbI HArPYy3KU.
Cchbinasicb Ha NpuMep, NPUBEAEHHbIN HA PUCYHKE BhbILLE

$284D63 lcu=15kA
TS5N400 lcu=36 kKA

cnepoBaTtenbHo Is=15kA

CenekTMBHOCTL aBTOMAaTUYeCcKMX BhikiodaTeneln ABB B ceTax HM3Koro HanpsbkeHus | 15
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Cepusi NpoeKTnpoBLLKKa

CenektmnBHoctb MCCB-MCCB

34ecb nNpoBOOUTCHA aHanu3 chnydas obecrnevyeHus
CeJIeKTUBHOCTM MeXAYy AOBYyMA aBTOMaATU4YE€CKUMU
BbIKJTlOHATENAMMU B JINTOM KOpryce. B aTtom cJZlydae MOXHO
MNCMNoJib30BaTb pa3jindHble MeTOoAbl ANnd obecneyeHund
CEeNeKTUBHOCTH Mexay aBTOMaTUYECKUMMU
BbIKJTlOHATENAMW:

TokoBasi CeNNeKTUBHOCTb

ona KkoMmOuHauui aBToMaTUYECKUX BbliKtoYaTenen,
KOTOpble HEe WMEelT 3Ha4YeHUss IHepreTUyYeckom
CeneKTUMBHOCTU, KOrga 3/1eMeHT C BbICOKUM MOJTHbIM
31EKTPUYECKNM CONPOTUBAEHMEM PACMOJNIOXEH MEXAY

BpemMeHHaqa CeNeKTUBHOCTb

ONna KoMOMHaUMii aBToMaTUYECKUX BbiKJloYaTesnen,
KOTOpPble HEe WMEeKT 3HayYeHUs SHepreTuHeckom
CeNIeKTUBHOCTM, a aBTOMaTUYECKUI BbIKJIlOYaTesb CO
CTOPOHbI niutaHunsa ocCHalleH 9N1EKTPOHHbIM
pacuenuTtenem

OHepreTnyeckas ceseKTUBHOCTb
Ons KOMOMHaAUWIA, yKkasaHHbIX B nybnukaunm “Tabnuupl
KOOpAMHaLMKM annapaTtoB 3alnTbl 1 ynpasneHms”

30HHaA CeJIeKTUBHOCTb

HUMKN ON1s aBTOMaTUYECKMX BbIK/toYaTenen Tmax, OCHaLLEeHHbIX

pacuenutenamn PR223EF

TokoBas cCeNneKTUBHOCTb

Ob6ecneyeHne TOKOBOW CENEKTUBHOCTU MeXAy aBTOMaTUYECKUMM BbIKJTIOHATENIAMM B IMTOM KOPMyCe MOXET 0Ka3aTbCs
HEeobXoAMMbIM, eCnn UMEIOTCS aBTOMaTMYeckue BbiK/loHaTenM oanMHakoBOro pasmMepa, ANsi KOTOPbIX HE MMeeTcs
3HAYEHNIN SHEPreTUYECKOoM CeNneKTUBHOCTU B Tabnuuax.

B nio6om cnyyae, MOXHO MONy4UTb TOJIbKO HU3KME 3HAYEHUs] CeNEeKTUBHOCTU Ha ypoBHe Makcumym B 10 pas 6onblue
HOMMHaNbHOro Toka In pacuenuTens Ha CTOPOHE NUTaHMUS.

Ons obecnevyeHns TOKOBOW CENEKTUBHOCTU HEOOX0aMMO cobnioaaTh cneayolme npeanucaHmns:

B 3oHe neperpy3kum aBTOMATUYECKMI BbIKJlOYATENb CO CTOPOHbI HArpy3kKm [oXxeH Cpa6aTbIBaTb 6bICTpee
aBTOMaTU4ECKOr0O BbIK/IKOYATENSA CO CTOPOHbI NUTAHUS, C Y4ETOM [OMYCKOB N OENCTBUTENIbHbLIX TOKOB, NPOTEKAKLLMNX
B aBTOMATU4YECKUMX BblKlo4YaTenax.

B 30oHe K3, ¢ yueTom: TokoBas cenekTnBHOCTb T4AN250 TMA250 n T4AN250 TMA80

13 HVKHUIA MarHUTHbIA NOpor cpabaTbiBaHNS aBTOMATUYECKOrO  104¢

MuHA

BbIK/IOYATENSA CO CTOPOHbI NUTaHMs A

\
13,,.ca BEPXHUIA MarHWUTHbIM NOPOr cpadaTbiBaHKs aBTOMaTUHECKOrO 103c \ \\
BbIK/OHYATENSt CO CTOPOHbI HAarpy3ku B \ N\
Ik, MakCcMasbHbI OX1aaeMbIi Tok K3 Ha CTopoHe Harpysku B

B
Ecnu cneayiolme OTHOLLEHMS NOATBEPXAA0TCS: 102¢c N

7
>
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@ |

/

W
z
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>
\Y
"
/
V4
v
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makcB - 10c
MO>XHO rOBOPUTbL O MOJIHOU CENEeKTUBHOCTU. N
A B
B NMPOTUBHOM Clliy4ae, MMeeTcd 4YacTU4yHasq 1c
CeNeKTUBHOCTD, n npe,u,eanbm TOK
CeneKkTMBHOCTY OyaeT:
Kabenb Is = 13 yA
T Panna 10-¢
OTO Npu AONYLWEHNN, YTO MArHUTHbIE MOPOTNK

i

CTOPOHDI nnTaHna n aBToMaTn4eckoro

\V/
VAN
IKg

BblK/ilo4aTesid CO CTOPOHbI HArpy3kn He co3patoT
nepekpbiTma 30H Cpa6aTblBaHMﬂ, C y4deToM

LENCTBUTENbHLIX TOKOB, MPOTEKAOWMX B 0.TkA TkA T0kA

BbIKJ1lOHaTENAX.

cpabaTtbiBaHUS aBTOMATUYECKOr0 BbIK/IIOYATENS CO  10-2¢
% B
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ObGecneyeHne CeNeKTUBHOCTM MO TOKY MEXAY aBTOMATUYECKMMU BbIKJIIOHATENSMM B INTOM

KOPMyce MOXET 0Ka3aTbCs HE0OXOANMbIM, ECJIN UMEIOTCSt aBTOMATUYECKME BbIK/IIO4ATENN

OAWHAKOBOro pasmMepa, ANI9 KOTOPbIX HE MMEEeTCHs 3HAYEeHUI 3HEepreTu4eckomn A
CENeKTUBHOCTU B Tabnuuax, 1 aBTOMaTMYECKMIA BbIKJOYaTENb CO CTOPOHbI NMUTAHUS

OCHaLLIEH 3NIEKTPOHHbIM pacuenutenem ¢ gpyHkumen S (T2-T4-T5-T6-S7-S8).

B niobom cnyvyae, MOXHO MOMYy4UTb TONbKO HU3KNE 3HAYEHUS CENEKTMBHOCTU HA YPOBHE

MakcumyM B 10 - 12 pa3 60sbLLEe HOMUHANIBHOIO HEMPEPbLIBHOrO Toka lu aBToMaTMyYeckoro

BbIK/IO4ATENSA CO CTOPOHbI MUTAHMS. B

BpemeHHas cenekTUBHOCTb l

Ona oBecneyeHns BPEMEHHON CeNnekTUBHOCTM HeoBXxoanumMo cobnoaaTe CleayoLmne
npeanucaHns:

B 3oHe neperpy3ku aBTOMaTUYECKNI BbIKOYATENb CO CTOPOHbLI HArpy3kn gOJXeH
CpaﬁaTblBaTb 6blCTpee ABTOMATU4eCKOro Bbikto4aTesid CO CTOPOHbI NNTaHnA, C y4eToM
[OMNYCKOB U AENCTBUTESIbHbIX TOKOB, MPOTEKALWMX B aBTOMATUYECKNX BbIK/IOHATENSAX.

B 3oHe K3

- nopor Toka I12, GyHkuMy S aBTOMaTUYECKOro BbIKtO4aTens
CO CTOPOHbI NMUTaHWS JOSIKEH OblTb OTPEryIMPOBaH TakuMm
obpasom, 4TOoObI He co3paBaTb MNepekpbiTUs 30H 104C
cpabaTbiBaHUS € MOpPorom Toka 3awwmtbl oT K3 (13 nnun 12)
aBTOMAaTUYECKOro BbIKIOYATENSt CO CTOPOHbI HAarpyskn, C  103¢ Is >
Y4ETOM [0MYCKOB M AENCTBUTENbHBIX TOKOB, NMPOTEKAIOLLIMX
B @aBTOMaTUYECKUX BbIK/lOYATENSX.

102c \\\

BpemeHHasn ceneKTMBHOCTb Mexay AByma T4

V¥
/74

B oTHOWweHnn BpemMmeHn cpabaTtbiBaHnsa t2 dyHkumn S,
perynupoBku BoiknoyaTeneii MCCB Ha cTopoHe nuTtaHus
yKasaHbl H/Xe B COOTBETCTBUM C ycTaBko/Tunom MCCBHa  10c
CTOPOHE HarpysKku:

ve)

Koraa nopor cpabaTtbiBaHus 12, aBTOMaTM4eckoro 1c
BbIKJllOYATENs CO CTOPOHbI MUTAHUSA Bblle MIHOBEHHO \\
3aWMThl @aBTOMATUYECKOro BbIK/OYATENA CO CTOPOHBI

Harpya3ku (MarHuTHbI, I3=ON (BKkn.) nnm camogawmra), To 10-¢c
OEeNCTBUTENLHO CneaytoLlee:

/7

7/

7 >
desssnguunnnnpunnnnnapnnnnngunnn

t2,> 150 mc, ecnm It =const 1026

t2,> 100 mc, ecnn t =const

korga nopor cpabaTtbiBaHus 12, aBTOMaTM4eckoro
BbIKJIO4aTENs CO CTOPOHBI MUTaHVISA BhILLIE TOJbKO Nopora 12, 0.1kA TkA TOkA
ABTOMATUYECKOrO BbIKJIIOYATESIS CO CTOPOHbI HArpy3ku, To,

Mpu NCMONb30BaHMM KPUBbIX C TEMU XE XapakTepUcTUkamu,

DENCTBUTENBHO CNeaytoLLlee:

t2, - ponyck > t2, + ponyck + 50 mc

OTO OTHOLLIEHME [OKHO Y4MTLIBATHLCS, KOrAa nocpeacTsoM avasnora unm 6noka PRO10T ncnonb3ytoTcs aNeKTpoHHbIe yecTaBku. B
yalLe BCTPEYAIOLLMXCS CNyHasx - NPUMEHEHVEe MMEeOLMXCS YCTaBokK nocpeacTsom DIP-nepeksoyatenein - 3Ha4eHus!, ykasaHHble
B TabnMLAXx, AONXKHbI COOTBETCTBOBATb:

ycTaBka BpemeHu t2

MCCB Ha cTOpOHe NuTaHus t2,=250 t2,=250 t2,=500
MCCB Ha cTOpOHe Harpy3Kku t2,=50 t2,=100 t2,=250
lMpumeyaHne

YkazaHus o perynvpoBkax pacuenmreﬂeu’l SIBJISIIOTCS] OOLLE3HAYNMbIMU U ncrnone3yrTca 47 6bICTpOI'O BbléOpa yCTaBok, obecrneynBaroLmx
CeIeKTUBHOCTb. [1/151 KOHKPETHbIX KOMOVIHaLu i aBTOMAaTUYECKUX BbIKJto4aTenein n KOHKPETHbIX yC}'lOBMI;I yCTaHoBKU ABB MmoxeT npenoctaBuTb
yKa3aHwvisi, KOToOpble He Y4UTbIBaKOT paBunJi, cogepXxalumxcs B 4aHHOM JOKYyMeHTe, o4Hako CrnocobHbl 06ecrneqynTb CeNeKTUBHOCTb.

MpenenbHbIi TOK CENEeKTUBHOCTM PaBEH MNOPOry MTHOBEHHOIO cpabaTbiBaHus |3 BbiLLePacnoNoXeHHOro aBTOMAaTUYECKOro BbIK/IloHaTesNs
MUHYC AOMYCK
Is=13

MUHA

CeneKkTUBHOCTb aBTOMAaTUYeCcKMX Bhikoyatenent ABB B ceTax HM3Koro Hanpskerus |17
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1/ Cepusa npoekTpoBLLVKa

CenektmnBHoctb MCCB-MCCB

OHepreTnyeckas CesieKTMBHOCTb I
ABB npenocTaBnseT KIMeHTy Tabnuvupl KOopAMHALLMW, B KOTOPbIX YKa3aHbl 3HAYEHUsi SHEPreTUYecKomn
CeNeKkTUBHOCTY Npun 415 B Mexay BO3MOXHbIMU KOMOUHALMSMM aBTOMATUYECKUX BbIK/IIOYATENEN B INTOM
Kopnyce. A
Tak Kak aBTOMaTn4eckure BbIKloHaTenn B IMTOM KOPryce MOryT ObiTb OCHALLLEHbl TEPMOMArHUTHLIMU 1
3N1EKTPOHHBIMM PACLENUTENSMUN, KOTOPbIE SBNISKOTCS PErYINPYEMbBIMU, KIIUEHTY HEOOXOAMMO BbINONHNUTb
HEKOTOpble NPOBEPKM AJ1s 06ecrnedeHnst CENeKTUBHOCTM A0 3Ha4YeHus Toka K3, ykasaHHOro B Tabnmuax.
B 30He neperpysku aBTOMaTMYECKUI BbIK/OYATENIb CO CTOPOHbI HArpy3kun AoJixXeH cpabaTbiBaTh
ObICTPEE aBTOMATMYECKOr O BbIK/IOYATENS CO CTOPOHBI MUTAHUS, C Y4ETOM [OMYCKOB W AENCTBUTENbHbIX
TOKOB, MPOTEKAOLLMX B @aBTOMATUYECKNX BbIK/TIOHYATENSX.
B 30He K3

ABTOMaTU4YECKUI BbiKJIlOYaTEIb TEPMOMAarHMTHOro Tuna co

cTOpOHbI NuTaHua (T1-T2-T3-T4-T5-T6)
MarHuTHbI Nopor cpabaTbiBaHUSA O0XKEH ObITh:
- BbllWe wuanm paBHbiM 10xIn, ecnn MarHUTHLIK nopor

=1 B

3HepFeTVI'~IECKaF| CEeNeKTUBHOCTb MeXXAy BblknoyaTenamm
B JINTOM Kopnyce C TePMOMarHUTHbIMW pacuenutTenamu

cpabaTbiBaHWs GUKCMpPOoBaHHbIA (TMD) 103¢c

- YCTaHOBNEH Ha MakCVManbHOE 3Ha4YeHne, eCNn MarHUTHbIN \
nopor cpabatbiBaHns perynmpyemsiin (TMA) [

- TakuMm, 4TOObl He CO3aaBaTb NEePEKPbLITUS 30H cpabaTbiBaHWS 102¢ N
C aBTOMATUYECKMM BbIK/IIO4YATENIEM CO CTOPOHBI HArpy3Ku, ¢ N
Yy4E€TOM [I0MYCKOB U AENCTBUTENbHbIX TOKOB, MPOTEKAIOLLMX B
aBTOMATUYECKUX BbIKJIIOYATENSIX. 10c

N ‘\ N

N
NN TN N
ABTOMaTU4YECKUA BbIKJIlOYaTE b BJIEKTPOHHOro Tuna co B \\ \\ \
CTOpOHbI NuTaHua (T2-T4-T5-T6-S7-S8) 1c AN
- DYHKUMA MrHOBEHHOM 3awwmTbl | AoskHa 6bITb YCTaHOBNEHA B
nonoxeHune OFF (Bblk.)
13=0OFF 10-7¢c

- nopor cpabaTbiBaHys 12, aBTOMaTNY4ECKOro BbiKO4aTens co
CTOPOHbI MUTAHUS O0/KEH OblTb OTPEryIMPOBAH TaKUM
obpasomM, 4TOObI He co3naBaTb MepPekpbiTUS 30H 102¢
cpabaTbiBaHUsi ¢ Noporom cpabaTtbiBaHus 3awmTbl oT K3 (13
1nu [2) aBTOMaTUYECKOro BbIKtOUaTENA CO CTOPOHbI HArPy3Ku, 0.TkA TKA 10kA
C y4eTOM [0MYyCKOB U AENCTBUTENbHBIX TOKOB, NPOTEKAIOLLMX B SHepreTnyecKas CeneKkTMBHOCTb MEXY BblKouaTensamu
aBTOMATMHECKMX BbIKJIOHATENAX. B JINTOM KOprnyce C TePMOMarHMTHbIMW pacuennuTenamm

- B oTHOLLEHUN BpeMeHn cpabaTbiBaHus 2 GyHKUMKN S, ycTaBkM
Bblkntovatenen MCCB cO CTOPOHbI NUTaHUSA yKa3aHbl HUXE B 103¢c
COOTBETCTBUM C ycTaBko/Tunom MCCB Ha cTopoHe Harpy3sku: Is
Korpa mnopor cpaGaTeiBaHua 12, aBTOMaTU4€CKOro \§
BbIK/IIOYATENS CO CTOPOHbI MUTAHUS BbILLE MITHOBEHHOW 3aLLMTbI 102¢ N
aBTOMATMYECKOTO BbIK/IOYATENSA CO CTOPOHbI Harpys3ku
(MarHuTHbIRN, 1I3=0ON (BKJ1.) UK camo3awmTa), AeNCTBUTENIbHO
crneayouiee: 10c
t2,> 150 mc, ecnu I’t =const
t2,> 100 mc, ecnu t =const
korga nopor cpaGaTkiBaHWsl2, aBTOMATUYECKOTrO NN
BbIK/IIO4ATENIA CO CTOPOHBI NTaHWS Bblle TOIbKO nopora 12,
aBTOMATMYECKOrO BbIKJIOYATESNS CO CTOPOHbI HArpy3ku, To, Npu 10-1¢c

MNCMNOMb30BaHUN KPUBBLIX C TEMU X€ XapaKTepucTmkamu,
OENCTBUTENBbHO CreayoLee:

t2, - ponyck > t2_+ ponyck + 50 mc

pd

—
— —
|

v

N
N

© //
// £/

V=4

N

N

102¢

0.1TKA TKA TO0KA
OTO OTHOLLEHME JOMKHO YYUTLIBATLCS, €CNM NocpencTsom ananora unu 6noka PRO10T ncnonb3yioTcs aNeKTPOHHbIE yCTaBku. B
valle BCTpedarwmxca cnyvaax - npyuMmeHeHne MMetoLLnXcs yCTaBOK NOCpenCcTBOM DIP-nepeKmoaneneM - 3Ha4YeHnd, yKa3aHHble

B Tabnunuax, AO/KHbI COOTBETCTBOBATL:!
ycTaBka BpemeHu t2

MCCB Ha cTopoHe nuTaHus t2,=250 t2,=250 t2,=500
MCCB Ha cTopoHe Harpy3skut2 =50 t2,=100 t2,=250
lMpumeyaHne

YkasaHus o perynnpoBskax pacuem/lreﬂeﬁ SAB/ISIOTCS] 06LE3HAYUMBIMU U MCrnonb3yTcs 47154 6bICTpOI'O Bbl60pa YyCTaBoK, obecrneynBaloLLmx
cenekTMBHOCTb. OTHOCUTEJIbHO KOHKPEeTHbIX KOMOUVHaLnii aBTOMaTtnyeckux Bbiktoqarenei v KOHKPEeTHbIX yCﬂOBMﬁ yCTaHoBKu ABbB moxetr
rnpenocTaBnTb yKka3aHuisl, KOTOPbIe HE YYUTbIBaKOT r1paBuJi, coAepXxaLumnxcs B AaHHOM AOKYMeHTe, O4Hako CrocobHbl 06ecrne4nTb CeNneKTMBHOCTb.

Mony4eHHbIV NpeaenbHbi TOK CenekTUBHOCTM Is - 3To TOK, MCCB - Tmax T5 @ 400/415 B

yKazaHHbI B nybnukauumn “Tabnuubl KOopauHauuM annapaTos Cropora
3aLLUUTBI U yNIpaBieHns”. nuTaks 56 57
WcnonHenve NSH, L SH, L
PacuenuTens ™ [ EL EL
1, [A] 800 1250 1600
CropoHa Harpy3u 1,[A] 800 [ 800 [1000 |1250 [ 1600
400 320 30 | 30 T T T
N, ™ a0 [30[30 [T [T[T
S, 630 500 30 T T T
75 '[' 630 T 71T
! 320 30 | 30 T T T
v EL 40 P00 [0 [30 | T [ T[T
630 630 T T T
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30HHag cenekTuBHOCTb (T4L-T5L-T6L)
MocpenCTBOM  HOBOro  3JIEKTPOHHOrO  pacuenutens
PR223EFB0O3MOXHO pean3oBaTb 30HHYIO CENEKTUBHOCTb MEXy
aBTOMATUYECKMMIM BbIKITIO4YaTENS MU B nntom kopnyce (MCCB)
cepuit Tmax T4L, T5L n T6L.

PR223EF peanunayet HoBylo dyHKumMO 3awmTel EF, cnocobHyio
06HapyxunTb K3 B camoM Hayane ero BO3HUKHOBEHUS. JTO
npoucxoauT 6narogaps “nporHo3vpoBaHMI0” 3aMblkaHUs, Ha
OCHOBE aHanM3a TeHAEHLMN NPOM3BOAHON TOKa MO BPEMEHMU,
di(t)/dt B cpaBHeHuu c i(t).

Ecnn 3awwuta EF BkiloyeHa, OHa cpabaTbiBaeT npu
HEWCNPaABHOCTAX 3HauMTenbHOro macwTaba, 3ameHss
MrHoBeHHylo ¢yHkumnio 3awmtel | ot K3 npu Hanuyum
BCMOMOraTesIbHOro MCTOYHNKA NUTAHKS.

Mexnay pacuenutenasmm PR223EF 30HHas cenekTUBHOCTb
peannsyeTcs 0AHOBPEMEHHO Nno ¢yHkumam S, G n EF. OHa
BbIMNOJIHAETCS C MOMOLLbIO MPOTOKOJa B3auMOOIOKMPOBKMY
(B3anmobnokupoeka, IL), 4TOo rapaHTupyeTcss AByMSs
3KpaHUpPOBaHHbIMK kKabenaMmmn Tuna “BuTtas napa” oas WnHbI
modbus RS485, koTopble COenuHSAIT aBToOMaTuyeckme
BbIKJIlOYATENM, OCHalleHHble pacuenutenamn PR223EF
(DononHUTENbHYI UHbOPMaLMIO 06 3TOM Tune Kabenst MOXHO
nonyunts B ABB).

B cnyyae K3 aBToMatuyeckuii BoikiovaTenb, YCTAHOBIEHHbIN
HenocpeaCTBEHHO CO CTOPOHbLI NUTaHUSA, NOCPEACTBOM LUMHbI
HanpasnseT curHan 610KMPOBKU Ha mepapxmyeckn 6onee
BbICOKMIA YPOBEHb 3aLLMTbI U, 0O cpabaTbiBaHWS, MPOBEPSIET, YTO
aHaNoOrM4YHbIA cUrHan 6,0KMPOBKU HE MOCTYNWA OT 3aluUTbl CO
CTOPOHbI HArpy3Ku.

LlenocTHOCTb cucTeMbl NpoBepseTcs GYHKUMEN KOHTPONS: B
cnyyae K3, ecnu B cucteme B3anMobBI0KMPOBKM 0OHapyxeHa
HEMCNPaBHOCTb, cpabaTbiBaeT PyHKLUMA 3amThl EF (Co BpemeHem
cpabaTbiBaHUA Nopsiaka AecaTka MC), HO 30HHAs! CENTEKTUBHOCTb
He obecneynBaeTcs.

Kpome Toro, ecnv aBToMaTu4yeCkuii Bblk/oHaTeNb CO CTOPOHbI

KoHndurypaumnsa 6J10KMpoBKUu
Kaxpabii pacuenuTesnb XxapakTepuayeTcs:
- BXOAOM, TrpefHa3HayeHHbIM [An8 coefuHeHus C
pacuenuTenemM Ha cTopoHe nutaHusa “Uplink”
- BbIXOAOM, npefHasHavyeHHbIM ANA coeAuHeHus C
pacuenuTenieM Ha CToOpoHe Harpy3ku “Downlink”

Kaxablii U3 HUX MOXET ObITb KOHOUIYPMPOBaH ABYMSI cnocobamu:
PP (To4ka-touka) nnnm MP (MHOrOoTO4Ye4YHbIN) B COOTBETCTBUM C
YCNIOBMSMW YCTAHOBKM, B KOTOPOW MPUMEHSIOTCS pacLenuTenn.

OCHOBHblE KOHOUIYPaLMK yKa3aHbl HUXE:

Harpy3ku He cpabaTbiBaeT, OH 3anpawuBaeT MoAnepPXKY
aBTOMATMYECKOro BbIKJIlOYATENSI CO CTOPOHbI MUTAHUS, KOTOPbIN
pa3MbIKaeTCs Aaxe B TOM Ciyvyae, €Cnnm OH He OOHapyxmnBaeT
HencnpaeBHOCTb (byHKUMa SOS).

Ons paboTbl GyHKUMN 3aWwnTel EF 1 30HHO cenekTMBHOCTH
TpebyeTcsa BCnomMoraTtesibHoe nutaHme 24 B noCTOsAHHOro ToKa.
MpenenbHbI TOK CENEKTUBHOCTM, KOTOPbIN MOXET ObITb MONYYEH,
coctasnsiet 100 kA

Is=100 kA

Bce 3awuTHble GyHKUMK MOTYT ObiTb 3aNpPOrpaMMmMpoBaHbI
OVUCTaHUMOHHO, C UCMOJIb30BaHMEM [ManoroBoin GyHKUUM y
pacuenuTensi, UM Ha mecTe, ¢ nomolbio mogyns PRO10/T,
KOTOPbIN MOXET ObITb MOACOEAMHEH K MOCNef0BaTEIbHOMY MOPTY
Ha nepenHei naHenn pacuenutens PR223EF.

OOHO N3 OCHOBHbIX MPEUMYLLECTB UCMONb30BAHUSA 30HHOM
CenekTUBHOCTN Mexay BblkntoyaTenamm MCCB 3akntovaeTcs B
TOM, 4TO OHa [JaeT BO3MOXHOCTb YMEHbLWWUTb pasMep
aBTOMATNYECKMX BbIKIlOYaTENEN.

[eiicTtBuTENBHO, NPN 06ECNEeYEeHNN CENEKTUBHOCTU MeXAy
aBTOMaTUY4ECKUMM BbIKJIOYATENSIMW B NIMTOM KOpnyce C
NPUMEHEHUEM KJTAaCCUYECKNX METOLOB YacTO HEOHX0AMMO
YBENUYUTb Pa3MepP aBTOMATUYECKMX BbIKJIOYATENEN CO CTOPOHBI
nuTaHus Onsa  MNOJyYeHUss MOPOroB  CEeJIEKTUBHOCTH,
COOTBETCTBYIOLMX TOKY K3 B ycTaHOBKE.

C nomouwbio pacuenuteneir PR223EF ¢ cOOTBETCTBYOLWUMU
kabensiMm BO3MOXHO MONy4YnTb cenekTuBHocTb 100 KA paxe
MeXay ABYMS aBTOMATUYECKMMU BbIKJlOHATENSIMU OONHAKOBOIO
pasmepa.

Huxe (cm. cTp. 22 1 23) nprBeaeH NpMMep TOro, Kak ¢ MOMOLLbIO
30HHOI  CEeNeKTUBHOCTU Mexay  aBTOMaTU4YeCKUMMU
BbIKJIlOYATENAMM B NIUTbLIX KOPMycax MOXHO obecne4dnTb
YMEHbLLEHVE PA3MEPOB 1 3HAYNTESIbHOE CHXKEHME MUKOBOMO TOKa
N YOESbHOW SHEepPrumn, Nponyckaembix Yepes aBToMaTuyeckne
BblKJllOYaTENU, U MNPU 3TOM BCE XE€ COXPaHUTb MOJIHYIO
CENEeKTUBHOCTb.

Uplink: PP/MP
PR223EF

Downlink: PP/MP

PR223EF 557 PR223EF PR223EF
MP MP PP
PR223EF  |PP ] L] L]
L] PR223EF | PR223EF PR223EF PR223EF | PR223EF PR223EF
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H
7 Cepusi NpOEKTMPOBLLMKA

CenektmnBHoctb MCCB-MCCB

OCHOBHbIe napameTpbl U XapakTepucTtukm pacuenutens.:

3apepxka cpabatbiBaHua BkioyeHne faHHOro napamMeTpa BBOOUT 3a4ePXKKY cpadaTbiBaHUs B Cllydae, KOrga Ha CTOPOHE Harpy3ku
pacuenuTens yCTaHOBAEHbI ManiopasMepHble Tmax uam MoAyfbHble aBTOMaTUHECKME BbIKTIOHATENN.
Llens BBEAEHWS 3TOro NnapamMeTpa 3aknio4aeTcs B NoyYEHNUN CENEKTUBHOCTU C APYIrMMN YCTPOMCTBaMK
Ha CTOPOHE Harpyaku, He OCHaLeHHbIMKY pacuenuTenem PR223EF.
JlaHHbIM napameTp BKIIIOHAETCS TOJIbKO B aBTOMATUYECKNX BbIKITIOHATENSAX, KOTOPbIE UMEIOT YCTPOCTBO
3a npegenamm Lenm 30HHOM CeNEKTUBHOCTY Ha CTOPOHE Harpysku.

Bxniountb/Bbiknounts EF  BkntodeHuve/BoiknioyeHne 3awmtsl EF.
Ecnu 3awuTta EF BktovaeTcs:
Hannuve Ugon npuBoanT K aBTOMATUHECKOMY UCKITIOYEHMIO GyHKLUMMK | 1 K BKNtOYeHMIO 3awumTbl EF
otcytcTeue Unon npuBoauT K nckodeHunto 3awmtel EF v k Bo3spaty dyHkumn | (ecnu BkoyeHa).

100 kA MpenenbHbIl TOK CENEKTUBHOCTU, KOTOPLIA MOXET OblTb nonyydeH y pacuenutena PR223EF ¢
COOTBETCTBYIOLLMM KabefbHbIM COEAUHEHMEM N COOTBETCTBYIOLLMM MUTAHUEM.

16 MakCrMasnbHOe KONMYECTBO pacLuenuTeneit, KoTopble MOryT ObITb MOACOEANHEHbI K LUMHE OLHOMO YPOBHS.

200 meTpoB MaKkcuManbHas obuiaa anmHa coeanHuTenbHoro kabens. KabenbHoe coeguHeHne pasfinyHbixX

acLenuTenen BbINOJHAETCS B BUOE KITACCUYECKON “TOMOMOMMN LUKHBI” (CM. PUCYHOK).
Y

|

qqgyVy vaualenoiniiga Xmidahnilenwolae 9100HaNIIaUad 91LMhalddaQ0 Me})

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

=Makc. 200 m
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Yka3aHus 00 ycTaBkax

[lna obecneyeHnst NOMHOM CEeNEKTMBHOCTU C NoMoLLblo pacuenutenein PR223EF ¢ cooTBeTCTBYIOWMM KabesbHbIM COeAMHEHNEM U
nuTaHnemMm, Kak B ciiyyae neperpysku, Tak 1 B ciyvae K3, pekoMeHayeTcs Npon3BeCcTU CleayoLmnii BbIGOp 1 CReayioLme yCTaBk Mexay
pPasMYHbIMY @BTOMATMUYECKVMMM BbIK/IOYATENSIMN:

30HHas cenekTUBHOCTb Mexay Tmax

UL
B

Tleperpyaka

- Y6eputecb, YTO OTCYTCTBYET NepekpbiTue 30H cpabaTbiBaHUS
3aWnTHBIX GYHKLMIA L (0T neperpyskun), C y4eTOM OMYyCKOB U
LENCTBUTENbHbLIX TOKOB, MPOTEKAIOLWMX B aBTOMaTUYECKNX 103CT=
BbIKJTIOHATENSAX.

104c

—N
>

\

/

|
KopoTkoe 3ambikaHue 102¢ [ %(
- OTcyTCTBME NMEPEKPLITUA 30H cpabaTbiBaHUs NOPOroB Toka 12 R N
dYHKUMM S, C y4eTOM O0NYyCKOB N AENCTBUTENbHbIX TOKOB,

npoTeKaKnuwmnx B aBTOMaTU4YECKMNX BbIKJTIOHaTENAX.

V& a
7

T 7 71 N\

A

N —F—\\// V[T

IRVASY g S

1c

- Bpems cpabatbiBaHus 12
PerynupoBka Taknum 06pa3om, 4ToObl peann3oBaTb BPEMEHHYIO
CEJIEKTVMBHOCTbL C JII0ObIM aBTOMATUYECKUM BbIKJIIOYATENIEM CO 10-7¢c
CTOPOHBI HArpy3Kku, PacrnoNoXeHHbIM 3a NpeAenamu Lenu //
30HHOW CENEKTUBHOCTMU.
Mexay aBToMaTM4yeCcKMMU BbIKIIOYATENSAMNU, OCHALLEHHbIMMN
pacuenutenamu PR223EF 1 B3anMHO 3a6/10KMPOBaHHBIMUW, CIN
A sBNSieTCS aBTOMATMYECKMM BbIK/IlOYATE1EM CO CTOPOHbI
nutaHvsa n B - aBTOMaTMYeCKUM BbIKNlOYaTENEM CO CTOPOHbI 0.1kA TkA 10kA
Harpysku, 0JIKHO MMETL CUITY CrieayioLLee:
t2A>12B.

10 BO3MOXHOCTU, PEKOMEHLYeTCs1 06eCneynTb N BPeMeHHYIO

CeJIeKTUBHOCTbL MexAay 3a6/I0KNPOBaHHLIMM aBTOMATUYECKUMU

BbIK/IOYATEIMY 111 TOr0o, 4T06bl 06eCneYnTb YaCTUYHYIO

CeJIeKTUBHOCTb B CJTy4ae roTepu BCrIOMOrate/ibHOro rMuTaHus.

N

\

10-2¢c

A\
\

- DyHKUUS MrHOBEHHOW 3aWwmThbl |
OTa 3awmnTHaa GyHKUMSA aBTOMATUYECKM OTKIIIOYAETCs npu
BKKOYEHUN PyHKUMM EF 1 npn Hannynm BCnomoratenbHOoro
nuTaHus. [M03TOMy AaHHbIE YCTaBKM BaXHbI B Ciydae notepuv Ugon.

A l
PR223EF

- 3apepxka cpabaTbiBaHUs
MyTem BK/IOYEHWS 3TOr0 NapameTpa y pacuenuTtenei, Kotopble i
MMEIOT aBTOMATUYECKUIA BbIKTIOYaTelb HEMOCPEACTBEHHO Ha B
CTOPOHE Harpysku, He ocHalLeHHbIn pacuenutenem PR223EF, PR223EF
ceNekTUBHOCTbL obGecneymBaeTcs BbikjloyaTenem Tmax 3apepxka
MeHbLlero pasmepa wuau  Bbikaovyatensmm  MCB, cpabarbiBaHus

pasmMeLleHHbIMN Ha CTOPOHE Harpy3sKku. M0 BpEMeH
c ON (BKT)

PR221DS
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Cepusi NpoeKTnpoBLLKKa

CenektmnBHoctb MCCB-MCCB

Mpumep npumeHeHns
B cnepyowem npumepe NpoBOANTCA CPAaBHEHME MEXAY YCTaHOBKOW, B KOTOPOM CENEKTUBHOCTbL peann3oBaHa TpaguunoHHbIMKN

Q7§ MeToZaMU, N TOW Xe YCTaHOBKOW C CEeNeKTUBHOCTbIO, obecnevyeHHor cuctemori EFDP (paHHero o6HapyXeHus n ycTpaHeHus
~ nospexaeHui - POYI).
S TpaaMUMOHHAsA YCTaHOBKA V=400 B
) Ik =95 KA
O
|
D
£
b
7 QF1
o E3H800 PR122/P-LSI In800
)
3 w1
@ 6x(1x400)+2x(1x240)+1G400
3 I =740 A
s Iz =1050 A
o) L=17m
ZCE) MBX
a
vy OF1 Pacnpe,u,enMTeanbM LnT
o E35/51000 A
3 IK,=74 KA
2 X X
Q QF2
; T6L630 PR222DS-LSI In630 T4L250 PR222DS-LSI In250
L
3
~
S w2 !
x 6x(1x300)+2x(1x150)+1G300 3x(1x150)+1x(1x95)+1G95
w lb=540 A Ib=200 A
a lz=682 A Iz=275 A
g L=25m L=10m
5 MBX MBX
< il y L1
& Qs2 PacnpenenuTensHbIi Wt A
= T6D630 n=
@ B
) IK;=54.5 KA
= X i X
5 QF4 Qré
o1 T4H250 PR222DS-LSI In250 T4H250 PR222DS-LSI In250 TAH250 PR222DS-LSI In250
WC4 WC5 WC6
3x(1x95)+1x(1x50)+1650 3x(1x95)+1x(1x50)+1G50 3xX(1x95)+1x(1x50)+1G50
Ib=200 A lb=170 A Ib=170 A
1lz=207 A Iz=207 A Iz=207 A
L=40m L=60m L=30m
MBX MNBX MBX
L4
In 200 A In_170 A In=170 A

BbIGOP YCTPONCTB 3aLMThl AOKEH BbINOMHATLCS, MPEXAe BCEro, C y4eTOM HOMUHaJIbHbIX TOKOB Harpy3ok 1 Toka K3 wuH. Kpome Toro,
Ha 3TOT BbIOOP BAMSET o6ecneyeHre CEeNeKTMBHOCTY, Peanm30BaHHOE TPAANLMOHHBIMU METOAAMM, 3HAYEHUSI KOTOPbLIX MOXHO HANTU B
nyénunkaumm “Tabnnupbl KOOpAMHALMKM anmnapToB 3aLUMThI 1 ynpaBieHus”.

Tok K3 Ha wuHax pacnpenenutensHoro wyta B (Ik,=54,5 KA) BnuseT Ha BbIGOP YCTPOWCTB 3aluThl 1 TPEOYeT UCMOoSb30BaHUA
aBTOMaTU4eckux BoblktodaTenet T4H 250 Ha BbIXxOAHbLIX duaepax.

YT00bI rapaHTUPOBaTb CENIEKTUBHOCTb, aBTOMAaTUYECKMIA Bblk/todaTenb (QF2) Ha CTOpoHe NUTaHus pacnpenennTensHoro wuta B n s
pacnpeaenuTenbHoM WwmTe A goxeH 6biTb TMna T6L 630.

LLinHa pacnpenenvtensHoro wmuta A xapaktepuayetcs dHadeHem Toka K3 Ik, =74 kA. 3T0 CepbesHO BNNSET Ha BbIGOP BbILLECTOALLEr0
YCTPOICTBA 3aLLUUTbl, KOTOPbIM, HE3ABMCMMO OT HOMWHAJILHOMO TOKa, AO0MKEH ObiTb aBTOMATUYECKMIA BbiKto4YaTenb Emax, a MMeHHO
Emax E3H, koTopbiin cnocobeH obecneunBaTb CENEKTUBHOCTL C annapaTaMmm 3aLmMTbl HA CTOPOHE Harpy3ku.

Kaxxaplin pacnpenenvTenbHblii LUMT UMEET B KQYECTBE OCHOBHOIO KOMMOHEHTA BbIK/IIOYATENb-Pa3beAVHUTENb, KOTOPbIV AOMIKEH ObITh
3awmieH ot K3 n neperpyskmn aBToMaTMieCKnmM BblK/loHaTENNIEM HA CTOPOHE NuTaHus. B obLuem, ans obecneyeHns 3amTbl HEOOX0AUMO
1CMOJIb30BaTh BbIK/IIOYATENb-Pa3beAMHUTENb B BapuaHTe Moandunkaumm asToMaTnyeCckoro BbiktoyaTessi Ha CTOPOHE NUTaHuS.
[MoaTomy 04eBUAHO, 4TO TPEOOBAHMSA CENEKTUBHOCTU B 3HAUUTENLHO Mepe 00yCNaBnnBaioT BbiOOP 3aLLUTHBLIX YCTPOWCTB 1 HANpPaBasioT
€ro B CTOPOHy anddepeHumaumm pasMmepoB B COOTBETCTBUN C MECTOM PACMOIOXEHNST aBTOMATUYECKMX BbIK/TIO4aTENEN B YCTAHOBKE.
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YctaHoBka ¢ PR223EF

V =400 B
Ik =95 KA
QF1
T6L800 PR223EF In800
wa
6x(1x400)+2x(1x240)+1G400
Ib =740 A
Iz=1050 A
L=17m
MBX
o1 PacnpenenurenbHbIi LWUT
T6D800 A
% i IK,=74 KA
QF3
T5L630 PR223EF In630 T4L250 PR223EF In250
we2 we3
6x(1x300)+ 2x(1x150)+1G300 3x(1X150)+1x(1%95)+1G95
Ib =540 A Ib =200 A
Iz=682 A Iz=275 A
L=25m L=10m
MBX MBX
4 o2 PacnpenenutenbHblii LT L o
\ T5D630 B n=
% % % Ik, =54.5 kA

QF4 QF6
TAL250 PR223EF In250 T4L250 PR223EF In250 TAL250 PR223EF In250

WC4 WC5 WC6
3x(1x95)+1x(1x50)+1G50 3x(1x95)+1x(1x50)+1G50 3x(1x95)+1x(1x50)+1G50
Ib=200 A Ib=170 A Ib=170 A
Iz=207 A Iz=207 A Iz=207 A
L=40m L=60m L=30m
MBX MBX MBX

L3 L4
In 200 A In=170 A In=170 A

Tak Kak 3Ha4eHUs1 HOMUHANBHOIO ToKa 1 Toka K3 B CeTn nNpu pacCMOTPEHUN OCTalOTCst HEM3MEHHbLIMU, TO MCMNOJIb30BaHNE HOBOIrO
3awmTHOro pacuenutens PR223EF no3sonsieT o6ecneynTb CeNeKTMBHOCTb 6e3 yBenmyeHns pa3Mmepa NprYMeHsieMoi annapaTtypbl.

B wacTHocTH, BbikntoyaTenb T5L630, ocHaweHHbIn pacuenutenem PR223EF, MoxeT NpMMeHsATbCA B kKa4ecTBe aBTOMaTUYeCKoro
BbIKJIlOHATENS HA CTOPOHE NUTaHWs pacnpeaenutensHoro wurta B (QF2). CnepoBaTtensbHo, BbiktoYaTelb-pa3dbeUHUTENb Ha BXOOHOM
dupepe pacnpenenmtenbHoro wmuta B MoxXeT ObiTb YMEHbLUEH B pasmepe.

Hanbonee 3HaunTenbHOE yMeHbLUEHME pa3mepa, KOTOPOE MOXHO NOJTy4YMTb B OTHOLLEHNN OCHOBHOI O YCTPOCTBA YCTaHOBKM: BGnaroaaps
npumMeHeHuto pacuenutenss PR223EF MOXHO BbiOpaTb aBTOMATUYECKUI BbiK/lo4aTeb B JIMTOM KOpPryce BMECTO BO34YLUHOro
aBTOMAaTMYECKOr O BbIKlo4aTessi. B aToM KOHKPETHOM Cllydae MOXHO NPUMEHUTb aBTOMAaTUYeCKi BblkitodaTens T6L800 ¢ HuxecTosALWmMM
BbIK/IIOYATENEM-Pa3beANHNTENIEM TOrO Xe pa3mepa.
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Cepusi NpoeKTnpoBLLKKa

CenektmnBHoctb MCCB-MCCB

B Tabnuue, npeacraBneHHom Huxe, cobpaHbl MPeNMYLLLECTBA UCMONIb30BaHNSt HOBOMO 9/IEKTPOHHOIO pacLenuTens.
B yacTtHoCTU, 06ecneveHa BO3SMOXHOCTb:
*+ 3aMeHbl aBTOMaTNHEeCKOro BbIKloYaTENS B IMTOM KOpryce 60bLLoro paamepa Ha 6onee komnakTHbli — T5L 630 PR223EF BmecTo
T6L630 PR221-LS;
*+ 3aMeHbl BO3[yLLHOro aBTOMaTUYECKOr O BbIKJloYaTens 60bLLOro pa3dmMepa Ha 6051ee KOMMAaKTHBIN BbIKJTIOYaTE b B IMTOM KOPyce
— T6L 800 PR223EF BmecTto E3H800 PR122/P-LSIG;
+ 3aMeHbl BbIK/IloUaTeNa-pa3benHNTENs 601bLLOro pasmepa Ha 6onee KOMMakTHbIN Bbikodatens — T5D 630 Bmecto T6D630;
*+ 3aMeHbl BO3YLLIHOMO BbIK/OYATENSA-Pa3beAHNTENS HA BbIK/OYATENb-pa3beAnHUTEND, ABNsoWwmiica Moandukauven 6onee
KOMMaKTHOrO aBTOMaTUYECKOro BblKto4yaTens B n1Mtom kopnyce — T6D 800 smecto E3S/MS1000.

TpaanUMOHHBIA Noaxon, PeweHue c EFDP

QF1 E3H800 PR122/P T6L800 PR223EF
QS E3S/MS1000 T6D800
QF2 T6L630 PR221DS T5L630 PR223EF
QS2 T6D630 T5D630

Kpome 3aMeTHOro yMeHbLLIEHMSI COOTBETCTBYIOLLMX PA3MEPOB, C BbITEKAOLMMN OTCOAA NPEVMMYLLECTBAMMU C TOYKN 3PEHNSA SKOHOMUN
1 pa3MepoB, YCTAHOBKA, OCHalleHHas pacuenutenamm PR223EF, paboTtaeT npu 60nee orpaHNYeHHbIX 9N1eKTPOANHAMUYECKMX U
TEMNNOBbIX HArpy3Kax, Y4em npu TpaanLMOHHOM peLleHnn. 34eChb NoKasaHbl NPOonyckaemMas 3HeEPrus 1 NUKOBbLIE KPUBbIE, CBOMCTBEHHbLIE
PacCMOTPEHHBIM aBTOMATUYECKMM BbIK/TIOHATESSIM.

KpuBasi nponyckaemoii aHeprum - Mukoeas kpusas
S - K
"< b | £
= 7| E3H 800 a
> 103MA%c
//
E3H 800
A
102MA%c //
102 KA
y T6L 800
L T6L 800 P =aniil |
] [
10 MA %¢ [ +—T5L630
; //
— T5L 630 =
L—
1 MA % . 10 KA
10 KA 102 KA 103 KA 10 KA 102 KA 103 KA
Irms [KA ] Irms [KA ]

Y10 KacaeTcs BblLLeNpUBEeAeHHbIX KPUBbLIX, cneayeT 3aMeTuTb, 4To npu Toke K3 paBHoMm 55 KA, yaenbHas npornyckaemas aHeprus,

obecnevrBaemas BoeiknodaTenem T6H630, pasHa 13 MA?Zc, B To Bpems kak y T5L630 oHa paBHa 3,5 MAZc. Takxke 1 NMKOBbIe 3HAYEHUS!

CYLLECTBEHHO CHWXeEHbI 0T 54 KAy T6H no npumepHo 35 kA 'y T5L630.

AHanorunyHo, npu Toke K3 74 kA, yoenbHas npornyckaemasi 3Heprms 1 NMKoBbIA TOK, OrpaHMYEHHbIe Y aBTOMaTUYECKOro BbIK/louaTens

T6L800 cyLecTBEHHO COKpaLLAloT TEMIOBLIE Y AUHAMNYECKME HArpy3Km Nno CPaBHEHMIO C aBTOMaTUYeCKMM Bblik/todaTenem E3H.

B yacTHOCTM, B [@HHOM Cily4ae, BO3MOXHO MCMNOIb30BaTh TOKOOrPaHNYMBAIOLLME CBOMCTBA aBTOMATUYECKOrO BbIK/OYATENS B IUTOM

Kopryce Ajis onTMMmM3aummn pa3mMepoB CUCTEMBI LLIVIH pacnpenenutensHoro wuta A. Ha camom aene, npu Hanu4mMm aBToMaTtnyeckoro

BbIK/lOYATENS HA CTOPOHE MUTaAHUS HEOOXOAVMMO MPUMEHSTb CUCTEMY LIMH C pasmMepamu noj, HOMUHAJIbHbIN KPaTKOBPEMEHHO

BbIAEPXMBAEMBIN TOK (Icw), paBHbI 75 KA, 1 ,cneaoBaTesnbHO, C MPOMYCKHOV CMOCOOHOCTHLIO MO TOKY 6051ee BbICOKOM, YEM MOJTHBIV TOK,

Tpebywuwmniics ons yctTaHoBkM. HanpoTue, Npu NpMMeEHeHMN aBToMaTMYeckoro BolikaovaTens T6L800 Ha cTopoHe NuTaHus

pacnpefennTenbHOro WmTa BO3MOXHO MCMNOJIb30BaTh CUCTEMY LLUMH C 3Ha4YeHnem lcw paBHbiM 35 KA, 4TO 60J1ee COOTBETCTBYET, C TOHKM

3peHns pasMepoB, NPOMYCKHOM CIOCOBHOCTY MO TOKY, TPebyeMoli AaHHOM cucTemMon wuH - 800 A.

MonpobHee, HOMUHANBHOMY KPaTKOBPEMEHHO BbiAEPXMBAEMOMY TOKY 35 KA CUCTEMBI LLIMH COOTBETCTBYIOT ClieAytoLme 3Ha4YeHNs:

- yoapHbIr Tok Ip = (35x2,1) = 73,5 KA, KOTOpPbIN BbiLLE NMrKa 66 KA, NPonyckaeMoro aBToMaTmnyecknm Belktodatenem T6L800 npu Toke
K3 75 KA;

- nponyckaemMast aHeprusa 12t = 352 x 1 =1225 MA?c, koTopas Bbille, YeM nporyckaemas aHeprus pasHaa 20 MA%c npu Hanuyium
aBToOMaTu4yeckoro BoiktodaTens T6L800 npu Toke K3 75 KA.

TpaauUuMOHHbIM Noaxon Pewenue c EFDP
LLUnHbI

pacnpenenuTensbHoro lcw =75 kA lcw = 35 KA
wwura A
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CenexktuBHocTb ACB-MCCB

30ecb NpoBoaMTCA aHanua3 chnydas obecnevyeHuss - 30HHAA CENEKTUBHOCTb, KOrga aBTOMaTU4Y4eCcKWi
CENEeKTUBHOCTU MexXAy BO3AYLIHbIM aBTOMaTUYECKMM BbIKJIOYATENb CO CTOPOHbI HArpy3KuM - 3TO BbIK/OYATESb
BbIK/IIO4ATENIEM HA CTOPOHE MUTAHUSA U aBTOMATUYECKMM Tmax, ocHalleHHbln pacuenutenem PR223EF, a
BbIKJIlOYATENIEM B JIMTOM KOPIYCE Ha CTOPOHE Harpy3Ku. BblKJlito4YaTeNb Emax Ha CTOpoHe NuTaHus OCHalleH
B naHHOM cnydae MOXHO MCMNofb30BaTh ABa MEeToha: pacuenutenem PR122/P nnn PR123/P.

- TPAQAVUMOHHBLIAN  NOAX0A C BPEMEHHOW  WUiu
3HEepreTn4eckon CeNeKTUBHOCTbIO

TpaanuMOHHbIA noaxon

Batom cly4vae ABBb npenocrtaBndeT Ta6m/||_|,y, B KOTOpOl7I coaepxarca 3Ha4eHnsa CenekTMBHOCTU MexXay BO3ayLLHbIMW aBTOMaTn4eCKkNMun
BblKllO4aTEeNAMMN Ha CTOPOHE NMUTAaHUA 1 aBTOMaTUYEeCKMU BbIKJTIOYaTENAMU B JIMTOM KOpPNyce Ha CTOPOHE Harpy3ku.

HeobxoanuMOoCTb COOTBETCTBYIOLLIEN PEryIMPOBKM pacuenuteneit oyis obecrneyeHms aHaueHns CenekTMBHOCTI, yka3aHHOro B Tabnuue,
oyeBungHa.

JonxHo BbITb CNpaBeasIMBO CleaytoLLee:

B 30He neperpys3kum aBTOMaTUYECKUI BbiKtOYaTesNb CO CTOPOHbI HAarpy3kun O0JiKeH Cpa6aTbIBaTb 6bICTpee aBToMaTn4ecKoro
BbIK/llo4aTe 1Id CO CTOPOHbI NUTaHUA, C yH4eTOM O0MYyCKOB U ,D,EI7ICTBVIT6J'IbeIX TOKOB, NpoTekaLwmx B aBTOMaATUYECKNX BbIKJTIOHaTENAX.

B 30He K3 CenektnBHocTb Emax - MCCB

- MyHKUMS MrHOBEHHOW 3awwymThl | fomkHa ObITh YCTaHOBEHA B 104c
nonoxexne OFF (Bblkn.)

13=0OFF 103¢

- Mopor cpabatbiBaHus 12, aBTOMaTUHECKOrO BbIK/OYATENS CO B L
\
CTOPOHbI NUTAHUS A0MXEH OblTb OTPErynpoBaH Takum \§ N

obpas3om, 4TOOBI He co34aBaTb MNEepekpbiTUS 30H 102¢c N
cpabaTtbiBaHUsA ¢ noporoM cpabaTtbiBaHnsa 3awmTbl oT K3 (13
nnn 12) aBToMaTN4eCKOro BblKoHaTeNst Co CTOPOHbI HArpy3Kku,

/4

C Y4€TOM J0MYyCKOB U IENCTBUTENbHBLIX TOKOB, MPOTEKAIOLLINX B 10c
aBTOMaTUYECKNX BbIK/IOYATENAX

Af:yu/ >

B oTHOLwweHWn BpemeHu cpabaTbiBaHus t2 dyHkummn S, ycTasku
BblkSllo4aTenss Emax Ha CTOpOHe NUTaHWs ykasaHbl HUXe B
COOTBETCTBUM C ycTaBkoli/Turnom MCCB Ha CTOPOHE Harpy3Ku:

10-7¢c

Korga nopor Cpa6aTbIBaHVI‘}I I2A aBToMaTn4eckoro

BbIK/tOHATENS CO CTOPOHbI MUTaHWS BbILLIE MITHOBEHHOW 3aLLMTbl
aBTOMaTUYECKOro BbIK/OYATENSA CO CTOPOHbI HArpysku
(MarHuTHbIR, I3=0ON (BKN.) UK camo3awmTta), To UMeeT Cuy

10-2¢

cneayioulee:

t2,>100mc  kak npu It =const , Tak v npn t =const 0.TkA TKA 10kA

Koraa nopor cpabatbiBaHuns 12, aBTOMaTUYECKOrO BbIK/IIOHATENS CO CTOPOHbI MUTaHMA Bbille TONLKO Nopora |2, asToMaTnieckoro
BbIKJIlOHYATENA CO CTOPOHbI HArPY3KN, TO, NMPWU UCTMOJb30BaHNN KPUBbLIX C TEMU Xe XapakTepucTikamMmu, AeMCTBUTENbHO creayoLlee:
t2, - ponyck > t2_+ gonyck + 50 mc

OTO OTHOLLEHME AOMXKHO YYMTLIBATLCS, KOraa nocpeactsom avanora unv 6noka PRO10T ncnonb3yloTcst 31eKTPOHHbIE ycTaBku. B
Yalle BCTPEYAIOLLMXCS CIy4asx - MPUMEHEHME NMEIOLLMXCS YCTaBOK nocpeacTsom DIP-nepeksoyarenei - 3Ha4eHUs1, yka3aHHble

B Tabnunuax, AoKHbI COOTBETCTBOBATL! ycTaBka BpeMeHu t2
ACB Ha cTopoHe NnuTaHus t2,=200 t2,=200 t2,=400 t2,=700
MCCB Ha cTOpOHe Harpysku t2,=50 t2,=100 t2,=250 t2,=500
MpumeyarHne

YkazaHusi 0 perysimpoBKax pacLenuTesel SBasioTCs 00LLE3HAYUMBbIMU 1 UCTIOMb3YIOTCS 41 GbICTPOro BbiGopa yCTaBok, 06eCrneqynBaloLmx
CeNeKTUBHOCTb. [1/159 KOHKPETHbIX KOMOMHALIMK aBTOMaTUHECKUX BbIK/IIOHYATENEel M KOHKDETHbIX yYCI0BUI YyCTaHOBKM ABB MOXEeT npeaocTaBuThL
yKa3aHwsl, KOTOPbIE HE YYUTLIBAIOT MPaBWJ/I, COAEPXALUMXCS B AAHHOM LJOKYMEHTE, OAHAKO CrIOCOOHbI 06eCneqnTb CENeKTUBHOCTb.

Mony4eHHbIV NpeaenbHbIA TOK CENEKTUBHOCTU IS - 3TO TOK, yKa3aHHbI B nyonukaumy “Tabnuvibl KOOpAVHALM anmnapaToB 3alimThl 1

ynpasnieHms”.
ACB - MCCB @ 400/415 B

CropoHa
NUTaHNA E1 EZ E3
cronHeve B | N B I N[ s x| N[ s TH [ v icwr]s
Pacuenutens EL EL EL
CropoHa I,[A] | 800 | 800 | 1600 | 1000 | 800 | 1250 | 2500 | 1000 | 800 | 800 | 2000 | 4000
HaYaM 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
T 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
12 o | TMEL[ 160 T T T 55 | 65 T T T T T T T
CenekTMBHOCTb aBTOMATMYECKMX BbikitoHaTenen ABb B ceTax HU3KOro HanpsikeHus
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1/ Cepusa npoekTpoBLLVKa

CenexktuBHocTb ACB-MCCB

30HHas cenekTMBHOCTb Mexay Emax n Tmax
C nomoLubto 6n10kmMpoBodHOro moaynst IM210 BO3MOXHO pacLumMpuTb 30HY CeNeKTUBHOCTU OT pacuenuteneii PR223EF oo pacuenutens
PR122/P nnn PR123/P Ha cTOpOHE nuTaHus.
Ha npakTuke 31O yCTPOMCTBO obecrneymBaeT BO3MOXHOCTb COMPsixkeHns mexay npotokosnom IL pacuenutens PR223EF n 3oHom
cenektmBHOCTU ZS pacuenuteneii PR122/P n PR123/P.
Kpome Toro, npv co3paHnm AaHHOM LLenn CENEKTUBHOCTM MeXAY BbiklodaTensmv Emax n Tmax, npeaenbHoe 3HaveHne CENEKTUBHOCTHU
OyaeT HaMMEHbLUMM MeXay:

- KpaTKOBPEMEHHO BbIAEPXMBAEMbIM TOKOM aBTOMATMYECKOrO BbIK/IOHATENSt CO CTOPOHbI NTaHUs (lcw BbiktoyaTens Emax)

- OTKJoYatoLLelt CNOCOBHOCTLI0 aBTOMATUYECKOrO BLIKMIIOYATENS HA CTOPOHE Harpy3ku (lcu Beiknoyatens Tmax B BapuaHte L —100 KA)

YnpaBneHue AByMsi aBTOMaTU4€CKMMU BbIKJTIOYATENIIMU CO

CTOPOHbI NUTAHUA l l

Onsa ynpaBneHus HECKONbKNUMU aBTOMaTUYECKNMU

Bblk/IO4aTENs MM Emax Ha CTOpoHe nuTaHus pacuenutenen PR122 —| |— PR122

PR223EF cnenyet oencTBoBaTh CleayoLwmmMm o6pasom:

- [lBa aBTOMATMYECKMX BbIKJIKOHATENS CO CTOPOHbI NUTaHnsA 6e3
CEKLVOHHOro annapara. £
B pnaHHOM KOHdUrypaumm yCTaHOBKN, B Clly4ae CBEPXTOKa
pacuennTeNn Ha CTOPOHE HArpy3Ku AOMKHbI 6110KMpoBaTh 06a
aBTOMATUNYECKMX BbIK/IIOHATENSA CO CTOPOHBI MUTAHUS.
Heobxoaumo ucnonb3osatb oanH momynb IM210 pnq
MPaBUIBLHOTO YNPaBAEHUS KOHTPOJIbHbIM CUMHANOM U
nybnupoBaHus curHana 6J10KMPOBKM OT aBTOMATUYECKUX
BblKJllOHATENEN, PACMONOXEHHbBIX HA CTOPOHE Harpy3Ku.

IM210 lL
PR223EF PR223EF

- [Ba aBTOMaTU4eCKMX BbIK/IIO4ATENS CO CTOPOHbI NMUTAHUS C
CEKLIMOHHbBIM annapaTomMm.
B pnaHHOW KOHUrypauum Hanmyme CeKLMOHHOro annapara

l CEeKUMOHHBbIN
Nno3BONIAET pas3fefiuTb YCTAaHOBKY Ha [ABe HaLexHOo
N30JINPOBaHHbIE HacTu. PR122 PR122

annapart

Ecnn cekuuoHHbIV annapaT BK/OYEH, B Clly4ae CBEpXToka
pacuennTtenM Ha CTOPOHe Harpysku 65okupytoT oba /’q
[IM210 [IM210] lL

aBTOMaTMYECKMX BbIKIO4aTENSA CO CTOPOHbI MNTAHWUS.

Ecnn cekumoHHbI annapar BbIK/IIOYEH, KaXAbl pacLuenuTesb

MMeeT O4MH aBTOMaTUYeCKUI BblK/toYaTesib Ha CTOPOHe

nuTaHusa. B aTom cnyyae aBTOMatMH4eCKnUn BbIK/OYaTeSNlb CO

CTOPOHbI Harpysku, KOTOpPbI 0OHApyXMBaeT KOPOTKOEe

3aMblkaHue, [OfXeH 3abnokupoBaTh pasMbikaHue CocTosiHue cekuvoRHoro annapara:
. BkntoueH/BbIknodeH

aBTOMATMYECKOrO BbIK/IOHATENS, KOTOPbIN OOHAPYXMBAET €ro HA

CTOPOHE NUTaHWUS.

B aTtom cnydyae Heo6x0AMMO NMPUMEHUTH ABa B3aMMHO

coeauHeHHbix moaynsa IM210, koTopble nonyyat curHan

pasmblikaHWs/3aMblKaHNS OT CEKLUMOHHOIO annapara.

PR223EF PR223EF

Ecnn cekunoHHbIM annapat BbIK/IOYEH:

- [ABE JINHUN OCTaHYTCS U30NMPOBAHHbLIMU; KaxXabli MOAY b
IM210 o6ecneunT cBA3b APYr C APYroM ABYX NMOCeA0BaTE b-
HbIX pacLuenuTenen.

Ecnun xe ¢ opyrov CTOPOHbI CEKLIMOHHbIM annapaT BKIOYEH:

- curHan 6yaet nepeaaH nocpeacTBOM CUCTEMHOM LUMHBI Sysbus
OT OZIHOrO YCTPOKCTBA APYroMy, 1 CUrHan GIIOKMPOBKM BCeraa
6yneT oTNpaBnsATLCA 060UM YCTPOMCTBAM HA CTOPOHE NMNTAHUS.
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Yka3zaHusa 006 ycTaBkax

Kak OyneT nokazaHo HUXeE B rnaBe 0 30HHOW CEeNeKTUBHOCTM MexXay Bhlk/lodaTenamMu Emax, ecnm Bkito4eHa 30HHasi CeNeKTUBHOCTb MO
dyHKUMK S Ha pacuenutene PR122 nnn PR123, MOryT uMeTb MeCTO AiBE CUTYyaLMN:

- pacuenuTenb Emax nony4yaet curHan “61okMpoBKnU™: ecnv Obi1 NpeBbilLeH ero nopor 12, oH cpabaTbiBaeT B Npeaenax ycraBku
BpeMeHu Ha pacuenuTene t2;

- pacuenuTenb Emax He nonyyaeT curHana “6nokupoBku”: ecnv 6ol NpeBbilleH ero nopor 12, oH cpabateiBaeT B npeaenax
yCTaBKkM “BpeMeHU CeNnekKTMBHOCTU” Ha pacuenutene.

YynTbiBas cka3aHHOe, Ans 06ecneyeHns NoHOM CENEKTUBHOCTH, PR122P
KaK B Cnyyae neperpysku, Tak u B cnydyae K3, pekomeHayoTcs
HXeyKkasaHHble BbIOOpbI 1 YCTaBKW, rae:

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

C 3 PR221DS
C - yCTPOICTBO 3a NpeaenamMu Lenu 30HHOM CEeNeKTUBHOCTM

A v B B3aMHO coeamHeHbl nocpeactsom moayns IM210

Meperpyska

- Yb6egutech, 4TO OTCYTCTBYET NepekpbiTe 30H cpabaTbiBaHNS
3alWNTHBIX GYHKUMIA L (0T neperpyaku), ¢ y4eTOM O0MNYyCKOB U
[EeNCTBUTENbHbBIX TOKOB, MPOTEKAIOLWLNX B aBTOMATUYECKMX

BblKlOHaTEeNnAx.
30HHasA ceneKTMBHOCTb Mmexay Emax n Tmax

104c 1 LIL T
KopoTkoe 3amblkaHue c B | A
- OTcyTCcTBME NEepekpbITUS 30H cpabaTbiBaHMs NOPoroB Toka 12 103¢ ]
byHKUMN S, C y4eTOM JOMYCKOB U AEACTBUTENbHbIX TOKOB, A N
NpoTeKaloLWMX B aBTOMATUYECKNX BbIKJlOHaTENSAX. / \Qt\ \
102¢ N
N
N TR \'<
NN || TN N
10c N N
- Bpemsa cpabatbiBaHuga t2, n “Bpema cenekTUBHOCTU” NQY 2,
BbIK/iloHaTenss Emax Ha CTOpOHE NuUTaHuUs OTPErynMpoBaHbl NQQ /
cneayioLmm 06pasom: Tc N e 3
BpeMsi CeNIeKTUBHOCTU OTPEryMpoBaHo Tak, 4ToObl peann3oBaTb ’d = N
BPEMATOKOBYIO CEeNEeKTUBHOCTb C 10-¢ Al
ycTpoiicTBOM € Ha CTOpPOHe Harpyskw, 3
YCTaHOBJMIEHHbLIM 3a NpeaenamMm Lenn 30HHOM f
CEeJIeKTUBHOCTU 10-2¢ il A
A NS
t2, (Bpems dyHKLMM S) OTpPErynnposaHo Tak, 4Tobbl o6ecneqnTb // [~
HecpaéaTbiBaHme aBToOMaTn4eckoro o
BblkfiloyaTens A, KOTOpPbIiA nonyyaeT curHan 0.1KA TKA 10KA /
6110KMPOBKM, T.€. COMMacHO OTHOLLEHWIO: Bpewmsi
CENeKTUBHOCTHU

t2, >12,+70 mc*

*At MUHUMYM MeXay BpeMeHeM
cpabaTbiBaHWs ABYX NOC/iefoBaTeSNbHbIX
BbIK/IlOYaTENel, CO BCNOMOraTebHbIM
NUTaHNEM 1 C MOCTOSHHBIMU KPUBLIMM
BPeMeHw, Ans 06ecneyeHms
HecpabaTbiBaHUs BbIKIIOYATENs HA CTOPOHE
nuTaHus.

DyHKLWS MrHOBEHHO 3awwuThl 0T K3 1 ycTaHoBneHa B nonoxerwe OFF (Bbik.):
13 = OFF
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Cepusi NpoeKTnpoBLLKKa

CenektnBHocTb ACB-ACB

3,El,er npoBOAUNTCA aHaNn3 crny4asa obecneyeHnst CenekTMBHOCTU Mexay OBymMsa BO34YLIHbIMU BbIKIIOYaTENAMN. B atom cny4ae
MOXHO MCMNOJIb30BATb Pa3/InyHble METOAbI AN14 obecneyeHns cenekTMBHOCTM Mexay aBToOMaTn4eCKMMU BbIKTIOYATENAMNA:

BpemeHHasi cenekTMBHOCTb ONst KOMOHaUMIA BbiklouaTenelt Emax ¢ niobbiMu Tnamm pacuenutenen
30HHasa cenekTMBHOCTb Ins koMOrHauwmi BeiknlovaTeneii Emax ¢ pacuenutensmm PR122 n PR123
HanpaeneHHas BpeMeHHas CeNeKTUBHOCTb /18 KoMOMHaLUMiA BeiklodaTeneii Emax ¢ pacuenutensmun PR123
HanpaeneHHas 30HHasi CeneKkTUBHOCTb Insi koMOrHaLwmiA BeiklouaTeneii Emax ¢ pacuenutensmu PR123

CenekTMBHOCTb MO BpeéMeHMn

[Ons o6ecneyeHnss MakCUMasbHOrO YPOBHS CEIEKTMBHOCTU, COBMECTMMOIO C BbIOPaHHOM CTpaTerneii, Kak B ciiydae neperpysku, Tak 1
B cnyyae K3 pekomMeHayloTCst MPOn3BECTU ClieaytoLmne BbIGOPb U YCTaBKU MEXAY PasdiMiyHbIMU BbiKJIlOHaTENAMN:

104c
Meperpyska LHM ™~
- Yb6epuTecb, YTO OTCYTCTBYET NepekpbiTMe 30H cpabaTbiBaHUs 103¢ /1
3aWMTHbIX GYHKUMIA L (0T neperpyaku), C y4eTOM OOMNYCKOB 1 /
0EeNCTBUTENbHbIX TOKOB, MPOTEKALWMX B aBTOMATUYECKNX [—
BbIK/lOYATENSAX. 102¢

KopoTkoe 3ambiKaHue 10c u

//\///

- MDyHKUMS MFHOBEHHOW 3amThl | aBTOMATUYECKMX BbIK/lOYaTenemn §\
CO CTOPOHbI NMUTAHNUS JOMKHA ObITb BbiktodeHa OFF N NN
= 1c N
I3A_OFF \5—--~-.~ :—: m ~~\

- Topor cpabaTbiBanus 12, aBTOMATUYECKOr0 BbIKIOYATENS CO 107c A\ 7 —
CTOPOHbI NUTaHUS JOJIKEH ObITb OTPEryNIMPOBaH Takum 06pa3om, T N
4yTOObI HE CO3MaBaTh NEPEKPLITUS 30H CcpabaTbiBaHNS C MOPOroM 102¢ | I
cpabatbiBanua 3awmnTbl oT K3 (13 nnu 12) Beiknoyatens co |1 //
CTOPOHbI HAarpy3Ku, C y4eTOM [LOMYCKOB 1 AENCTBUTENBHbIX TOKOB, |t
NpOTEKAIOLLMX B aBTOMATUYECKMX BbIK/TIOHYATENSAX —

0.TkA KA 10kA T100KA

- B oTHoweHun BpemeHu cpabaTbiBaHua t2 dyHkuum S,
HeoOX04MMO He JOMYyCTUTb MEePEKPbITUS KPUBLIX U cobnoaaTh
cneaytoLme OTHOLLIEHUS:

MuHuMmanbHas pa3Huua mexay BpemeHem t2 aByx Boikstoyarenei Emax, ocHaweHHbix pacuenutensmu PR121, PR122n PR123

t=const t2A > t2B + 100 mc* *70 mc, Npu BCNIOMOraTeibHOM MUTaHUM UM BBTOHOMHOM MUTAHN B YCTOMYMBOM COCTOSIHUM
I’t=const t2A > 12B + 100 mc t2A < 400 mc
I?t=const t2A > 12B + 200 mc t2A > 400 mc

lMpumedaHne

YkasaHusi 0 perynvpoBkax pacLenutenedi SBasioTCs 00LLEe3HaYMMbIMU U UCMO/b3YI0TCS U151 ObICTPOro Bbibopa yCTaBokK, 06eCneynBatoLmx
CEJIeKTUBHOCTb. [1/151 KOHKDETHbIX KOMOMHALIMI aBTOMATUYECKUX BbIKITIOYATENel Y KOHKPETHBIX YC/I0BUI YCTaHOBKM ABB MOXET npeaocTaBUTh
yKa3aHusi, KOTOPbIE HE Y4YUTbIBAIOT MPaBuJl, COAEPXALUMXCS B AAHHOM LIOKYMEHTE, OHAKo CrIOCOOHbI 06€Cne YnTs CeNeKTUBHOCTD.

B OTHOLLEHMW NpeaensHOro Toka CENEKTUBHOCTU
- Ecnun mrHoseHHas ¢pyHkums | yctaHoneHa Ha ON (Bki.) (I3=ON), npefenbHbI TOK CENEKTUBHOCTU OyAET MMETb 3HAaYeHMe nopora
MrHOBEHHOro cpabaTbiBaHus I3 Bblk/lloHaTeNs Co CTOPOHbLI NUTaHUs 6e3 fornycka:

Is=13,,..

- Ecnn mrHoBeHHas ¢yHkumsa | yctaHoBneHa Ha OFF (Bbikn.) (I3=0FF), npenenbHblli TOK CENEKTUBHOCTM OYAET paBeH 3Ha4YeHuto lcw
BbIKJTIOYATENSA CO CTOPOHbI MUTAHUS:

Is = lcw.
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30HHasa cenekTMBHOCTb MeXAy Bbikaovyatenamu Emax
C nomoLLpblo 30HHOW CEeNekTUBHOCTM BO3MOXHO peann3oBaTbh CENekKTUBHOCTb MeXAy aBTOMaTuM4yeCckMMU BolkiodaTensmm Emax,
3HAYUTENIbHO cokpallas Bpemsi cpabatbiBaHusa 6narogaps 60nee HU3KMM KPUBLIM, YTO MOXET YNpOoCTUTL obecrneyeHre cenekTMBHOCTU
015 BbIKNloYaTenen cpegHero HanpskeHns (CH).
Mpw cokpalleHnn BpemeHn cpabaTbliBaHMs TakKe CHUKAETCS TEMIOoBas Harpy3ka Ha BCe 3IEMEHTbl YCTaHOBKM B Clly4ae BO3HUKHOBEHUS
HEMCnNpaBHOCTU.
30HHas CeneKkTMBHOCTb MeXZy BbikioyaTensiMm Emax, npyMeHnTeNbHO K 3almTHbIM GYHKUMSAM S 1 G, MOXeT OblTb peann3oBaHa B TOM
cnyyae, korga:

- NS 3TUX 3aWwmT BbiOpaHa KpuBasi GUKCUPOBAHHOIO BPEMEHMU;

- MUMeeTCcs BCrioMoraTesibHbI UICTOYHUK NuTaHus 24 B;

- BblKtoyaTenn Emax ocHawleHsl pacuenutensmmn PR122 vnn PR123.
MonyyeHHbIN NpeaenbHbIi TOK CENEKTUBHOCTU PaBeH 3Ha4YeHUIo Icw BbiK/loYaTens CcO CTOPOHbI NUTaHusa, ecnu GyHkumsa 13
oTknoyeHa (OFF).
MpyHUMN 0eNCTBUSA 30HHOWN CENEKTUBHOCTU MeXAy BbliknodaTensamu Emax onncan Huxe.
[oa, 30HOM NOHMMAETCS YaCTb YCTAHOBKM, PACMONOXEHHAA MeXAy ABYMS NOCNeaoBaTesbHbIMY BblKtoHaTeNnsiMmn. 3oHa HEUCNPABHOCTU
- 9TO 30Ha, HAXOASLLAACS HEMNOCPEACTBEHHO CO CTOPOHbI HArpy3Ku BblKSlo4aTenNs, KOTOPbIi 06HapYXXMBaeT HEMCNPaABHOCTb. MNocpencTeom
COELMHUTENIbHOIO MPOBOAA KaX bl BbIK/IIOYaTE b, KOTOPLIN 0OHAPYXMBAET HEMCMPABHOCTb, COOOLLIAET 06 3TOM APYroMy BbIK/IlOUATESIO
Ha CTOPOHE MUTaHuS.
ABTOMaTU4ECKMI BbIKNIOYATESb, KOTOPbIN HE NONY4aeT HUKaKOro CUrHana oT BblK/toHaTesiell Ha CTOPOHE Harpy3ku, HALMMPYET KOMaHay
pa3MblkaHMs C YCTaHOBIEHHbIM BPEMEHEeM CeJNIeKTUBHOCTU, perynmpyembim B npegenax 40 - 200 mc.
3ajaya BpeMeHU cenekTUBHOCTU COCTOUT B peann3aumn BpeMEHHON CeNeKTUBHOCTM A5t YCTPONCTB HAa CTOPOHE Harpysku, KOTopble
pacnosnoxXeHbl 3a npegesamMmu Leny 30HHON CeNneKkTUBHOCTY (annapaTtypa He oxBadeHa KabesnbHOM CeTblo).
C Apyroii CTOPOHbI, BbIK/OYATENM, KOTOPbIE MOY4aloT CUrHan 60KMPOBKM OT APYroro pacuenuTens, cpaboTaloT B COOTBETCTBUM C
3a4aHHbIM BpemeHem t2 3awwmtbl S.

At2, E A Bpewms :
B Bpewms ; CeneKkTUBHOCTU :
CEeneKkTUBHOCTY B pasMOKHyT ;

AT, A‘é

B B ]

W CurHan 6110KMpoBKM we CurHan 6r1ok1poBKu
»— ToK HemcnpaBHOCTH »— TOK HeucnpaBHOCTU

Kak MOXHO BUOETb, €C/N Y4TEHbI YCTaBKM, YKasaHHble HUXe, B criydae K3 HM oauH Bbik/todaTesb He cpaboTaeT 3a BpeMs t2 , Ho Bce OHM
cpaboTaloT 3a 33laHHOE BPeMS CeNIEKTUBHOCTMU.

Bpewms
A (2 (2 CenexTUBHOCTH A
PR122/P — PR122/P — PR122/P —
— —_
I PR122/P

‘ “™ Bpems He
cenektusHocTn C cpabatbiBaeT

Bpewst

He
CeneKTvBHoCTM B cpabartbiBaeT

] PR122/P
PR122/P

T PR122/P

PR122/P PR122/P

PR122/P L2 777777777~ PRI22/P [>T --=====-"

s TOK HEUCNPaBHOCTU
»—— CoefiMHeHne ¢ curHanom G6roKMpoBKY
----- CoepnuHeHve 6e3 curHana GnoknpoBku
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Cepusi NpoeKTnpoBLLKKa

CenektnBHocTb ACB-ACB

Yka3aHusa 06 ycTaBkax

[ns obecrnevyeHnst NoJIHOM CeNEKTUBHOCTY C NPUMeHeHneM GyHKLMM “30HHON CeNnekTUBHOCTM”, Kak B criydae neperpysku, K3, Tak n B
clyyae 3aMblKaHWs Ha 3eMJTI0, PEKOMEHAYIOTCS NPOU3BECTY CReayoLLMIA BbIOOP YCTaBOK Bblk/llo4aTenei:

CeneKTUBHOCTb mexnay Emax

104c
Meperpyska A ™
- Y6epunTecb, YTO OTCYTCTBYET NepekpbiTMe 30H cpabaTbiBaHWs 4 \

3aWmTHBIX GyHKUMIA L (0T neperpysku), C y4eTOM OOMNYCKOB 1 3¢

[eliCTBUTENIbHbIX TOKOB, MPOTEKaLWNX B aBTOMaTUYECKNX — ) ‘\
\\

N

BbIK/IKOHaTENAX.

/.
//
7/
4
N

102¢ N

I//
VA V/4
4/

KopoTtkoe 3ambikaHue

- OTCcyTCTBME NEPEKPLITUS 30H cpabaTbiBaHWUst NOPOroB Toka 12 10c
dyHKUuMKn L, ¢ y4eToM LOMYCKOB N AENCTBUTENIbHbIX TOKOB, [——
NMPOTEeKaLWMX B aBTOMATNYECKMX BbIK/IIOHaTENAX.

/V

\tZA

Y, Na

|
!'
I
e
—

- Bpema cpabGaTtbiBaHua t2 n “BpemMsi CeneKTUBHOCTU”
OTPEerynMpoBaHbl CneayloLmm 06pasom:

10-c mas = - L
I 3
BPeMsi CeNIeKTUBHOCTU OTPEeryinpoBaHo Tak, 4TOObl "

peann3oBaTb BPEMATOKOBYIO CENEKTUBHOCTb C JitloObIM Bpewms cenektuHocTv
YCTPOWCTBOM, NOACOEANHEHHBIM HEMOCPEACTBEHHO HA CTOPOHE 10-2¢c . I
Harpy3km 1 yCTaHOBJIEHHbIM 3a Mpeaenamu Lenu 30HHOWN 0.1KA 1KA 10KA 100KA
CEeNeKTUBHOCTU

t2 (Bpems dyHKLUMM S) OTPErynnMpoBaHo Tak, 4ToObl obecneynTb

HecpabaTbiBaHME 3alKUTbl, KOTOpas MoJy4yaeT curHan

610KMPOBKMN, T.€. COrNMAaCHO OTHOLLEHUIO:
*

t2, > Bpems cenekTusHocTH, +70 mMc A

*At MMHUMYM MeXay BpeMeHeM cpabaTbiBaHNS ABYX

nocneaoBaTesibHbIX BblKlo4aTeNnen, C BCNoMoratesbHbIM

NUTaHNEM U C MOCTOSHHBIMW KPUBBIMY BPEMEHW, AJ151 06ecneyeHms

HecpabaTbiBaHWsi BKIIIOYATESNS HA CTOPOHE NUTaHUS. N\ E:
B

B oTHOLWEHMM NpeaenbHOro Toka CeNeKTMBHOCTH
- Ecnn mrHoBeHHas dyHkums | B coctosHum ON (Bki.) (I3=ON), npenenbHbIi TOK CeNEKTUBHOCTM OyaeT MMeTb 3Ha4YeHre nopora
MrHOBEHHOro cpabatbiBaHus I3 Bbik/IlO4ATENS CO CTOPOHbI NUTaHWs 6e3 fonycka, Npuv BKIIIOYEHHON QYHKLMN:

Is=13

MUHA

- Ecnn mrHoeeHHas ¢yHkumsa | B coctosiHum OFF (Bbikn.) (I3=0FF), npenenbHbIi TOK CeNeKTUBHOCTM ByaeT paBeH 3HayveHuo lcw
BbIKJ1lOHaTENS CO CTOPOHbI MUTaHUS:

qgyVy vaualenoiniiaa Xmidahnilenwolae 9100HaNIIaUad 91LMhalddaQ0 Me})

Is =lcw.
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YKasaHua OTHOCUTENbHO KabesibHbIX COEAVIHeHVIﬁ

Ona BbiNONHEHUA KabenbHbIX COEAMHEHUA MOXHO UCMNONb30BaTb ABYXXWUJIbHbIN 9KPAHUPOBAHHbLIA KOPAOBLIA Kabenb
(U < 50B; AWG 22; HOMMWHaNbHOE CONPOTUBIEHME NPOBOAHNKA HA NOCTOAHHOM Toke npu 20°C <15 Om/1000 ¢dyTOB;
HOMWHaIbHOE COMPOTUBNEHME BHELIHEro aKpaHMpoBaHUa AN NOCTOAHHOro Toka npu 20°C < 3 Om/1000 ¢yToB).
OKpaHNUpOBaHME AOMXKHO OblTb COEAMHEHO C 3eMJIEl TONbKO HA pacuenuTerse BblkovyaTesiss CoO CTOPOHbI MUTAHUS.
MakcumanbHaa gnivHa kabensi ans 30HHOW CENeKTUBHOCTU MeXAy ABYMS ycTporicTBamu cocTtasnsieT 300 M. 10T npenen MoxHoO
YBENNUYUTL CNeLmanbHbIMU MEXaHN3MaMMU.

MakcumanbHoe KONMYeCTBO aBTOMATUHECKIMX BbIKJTloHaTeNei, KoTopbie MOryT ObiTb MPUCOEAMHEHBI K BbixoaaMm (Z out) pacuenutens - 20.
CwurHan 610KMPOBKN pacLenuTens - curHan +24 B.

MoBTOpeHue curHana

Kak nokasaHo B Tabnvue, B cydyae Korga oauH pacuenuTesb nofyyaet curHan 610KMPOBKM Ha CTOPOHE Harpy3ku, gaxe ecrniv OH He
[ocTur nopora cpabartbiBaHus GyHKLMM S, OH NpoaybnnpyeT curHan 6,10KMPOBKU Ha CTOPOHY NMUTAHUS.

OT0 coenaHo Bo u3bexaHne kakux-nmbo owmnmboK yCTaBkK, T.e. KOrga pacuennTesb Ha CTOPOHE Harpy3ky He JOCTUI nopora
cpabaTbiBaHUs, a pacLenuTesb Ha CTOPOHE NUTaHUS AOCTUN, YTO NPUBOAUT K OTCYTCTBUIO CENEKTUBHOCTH.

30HHas CeneKTUBHOCTb 1>12 CurHan ZSI CurHan ZSO Bpems cpabaTtbiBaHus T
He akTnBmposaHa HET 0 0 He cpabaTbiBaeT
He akTnBMpoBaHa HET 1 0 He cpabaTbiBaeT
He akTnBmposaHa OA 0 0 3anporpamMmmMmmnpoBaHo t2
He akTnBmpoBaHa OA 1 0 3anporpaMmmnpoBaHo t2
AKTUBMpPOBaHa HET 0 0 He cpabaTbiBaeT
AKTMBMpPOBaHa HET 1 1 He cpabaTbiBaeT
AKTUBMpPOBaHaA JA 0 1 CENEeKTUBHOCTb N0 BPEMEHMU
AKTMBMpPOBaHa JOA 1 1 3anporpaMmmnpoBaHo t2
MoAyJlb ZSA
B cnyuae, korga HECKONbKO aBTOMATUYECKMX BbIKJIIO4aTENENn Co
CTOPOHbI HArpy3kum A[OJXHbl 610KMPOBATb HECKOJIbKO
aBTOMAaTUYECKUX BbIKJIlOYATENEN CO CTOPOHbI MUTAHUS, HO
pasnnyHbiM 06pa3oM, HEOBXOAMMO UCMONL30BaTh MOAY/b ZSA, l l
noctasnsiemMbln ABB.
A > B

PaccmoTpum npumep cxembl, NPEACTABIEHHON HA PUCYHKE COOKY.

M3BecTHO, 4TO:

C pomkeH 6noknposatb A n B £ £
D pnosmxeH 6nokMpoBaTth TONbLKO B.

Mpu kabenbHbIX COEAMHEHNSX, BbIMOMHEHHbIX, KaK yKa3aHo Ha
OOKOBOM PUCYHKe, OblNI0 Bbl HEBO3MOXHO 06€CneyYnTb 310 C > D
peLueHe.

LelcTButenbHo, curHan 6,10kMpoBKM, nocTynatowmii ot D 6yaoet
TaKke HanpasieH K A 6narogaps 9N1eKTPUYEeCKOn LLeTOCTHOCTH
LLenu, koTopasi co3aaeTcst Mexzay pasmyHbiMu 610KMPOBOYHBIMYA
coegnHeHuamu B-C 1 C-A.

A >l B
C NoMoLLbio COOTBETCTBYHIOLLLET0 KabelbHOro COeANHEHWSI MOAY S /’q
ZSA, curHan 6510KMPOBKM HanpaBisieTcs B OAHY CTOPOHY, Tak 4TO
curHan, noctynawowmin ot D Ha B He nepepaeTcs Takke nHa A .
Ha 60KOBOM pUCYHKe Noka3aHo npumMmeHeHne moayns ZSA . ZSA
C > >]1 D
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1/ Cepusa npoekTpoBLLVKa

CenektnBHocTb ACB-ACB

Hal'lpaB.HEHHa'il CeJIEKTUBHOCTb NO BpemMeHun

C nomoubio HanpaeneHHon 3awmTthl D, metolencsa Ha BbikntovaTensx Emax, ocHauleHHbIx pacuenmutensmm PR123, BO3MOXHO
peann3oBaTb BPEMEHHYIO CENIEKTUBHOCTb HaNpaBieHHOro TMna.

OTOT TN CENEKTUBHOCTN UMEET BCE NPEVMYLLECTBA M OFrPaHNYEHNS BDEMEHHOW CENEKTUBHOCTU, PeaiM3oBaHHOM C MOMOLLbIO GYHKLMMK
S, HO Takxe crnocobeH obecrneynBaTb cpabaTbiBaHMe B Npeaesiax passnyHbiXx 3Ha4eHUli BpeMEHM B COOTBETCTBUM C HarnpaBfieHnem
Toka K3.

Ucnonb3oBaHMe 3TOro Tuna cesieKTUBHOCTU, 0COGEHHO, peKOMeHAYyeTCs B cliy4asx, koraa umeetcs 6osbLue 04HOro
UCTOYHUKA NuTaHud. B camom pene, B cryyae HEMCNPABHOCTU PSAOM C UCTOYHMKOM HErNpepbIBHOCTb 3KCMJyaTauumu
OCTasnlbHOW CUCTEeMbl 3JIEKTPONUTAHUSA MOXET GbiTb 06ecrneyeHa NoCpeACTEBOM HanpaBAeHHOWN 3aLmThbI.

HanpaeneHHas 3awumra

HanpasneHHas 3alyTa OCHOBLIBAETCS HA BO3MOXHOCTM KOPPENMPOBaTb PEXUM paboTbl aBTOMATUHYECKOr O BbIKJIIOYaTENS C
HanpaBfieHNeM Toka KOPOTKOro 3amMblkaHus. B 3aBMCMMOCTM OT HanpasneHus Toka ansa pacuenutens PR123 MOXHO ycTaHOBUTL AiBa
pasfNyHbIX BpeMeHN cpabaTbiBaHus:

- BpeMms cpabatbiBaHus (t7Fw) ons HanpaeneHus Toka, coBnagaioLlero (Fw) ¢ ycTaHOBAEHHBIM KOHTPOJIbHBIM HANPaBEHNEM;

- Bpemsi cpabatbiBaHus (t7Bw) ons HanpaBneHus Toka, He coBnagatoLero (Bw) ¢ ycTaHOBNEHHBIM KOHTPOJIbHBIM HarnpaBieHNEM.
IOna pacuenutens PR 123 MOXHO yCTaHOBUTL TOJIbKO MOPOroBOE 3HA4YeHme no Toky (17).

B ToM cnyyae, ecnv HanpafieHMe Toka KOPOTKOro 3amMblkaHust He coBrnagaeT (Bw) ¢ KOHTPOJIbHLIM HanpaBieHneM, To 3awmTa byaoet
BKJItOYEHA MPU AOCTUXEHU MOPOrOBOro 3HavyeHus |7 B npeaenax ycTaHOBIEHHOIO Nepunoaa Bpemenn t7Bw (npu ycnosum, 4to
dyHKUMM S 1 | He BbInn yCcTaHOBNEHbI HAa cpabaTbiBaHne A0 GyHKumn D).

B TOM cnyyae, ecnun HanpaeneHve Toka KOPOTKOro 3aMblkaHus coBrnagaeT (Fw) ¢ KOHTPOSIbHLIM HanpasneHreMm, To 3awmta cpaboTaeT
NMpu AOCTUXEHUN NOPOrOBOro 3Ha4eHus |7 B npegenax ycTaHOBNEHHOIO nepruoaa BpemMmenmn t7Fw (npy ycnosmm, 4To GyHKUMK S 1 | He
ObInn ycTaHOBNEHBI HAa cpabaTbiBaHue A0 GyHKumK D).

Kpome Toro, ecnun dyHKUMS | akTMBMPOBaHAa, 1 3Ha4YEHME TOKa KOPOTKOro 3aMblKaHUS NPEBLILLAET 3HaYeHue |3, aBTomaTnyecknin
BblIKJIlO4aTENb CpaboTaeT MrHOBEHHO, HE3ABMCKMO OT HarnpaB/eHMs TOKa.

KoHTponbHOE HanpasneHne yctaHoBneHo ABB kak nayliee ot BepxHel YacT aBTOMaTUYECKOro BbIK/toHaTeNs (OT 30Hbl, B KOTOPOW
pPacnosioXXeH pacuenuTesb) K ero HUKHEN YacTn.

Ha pucyHke cOoky nokasaHa d¢akTuyeckas KoHburypaumns
aBTOMAaTU4ECKMX BbIK/lo4aTenen B cucteme.

CTpenkon KpacHOro LBeTa yka3aHo KOHTPOJIbHOE HanpasfieHune,
YCTaHOBJIEHHOE Ha aBTOMAaTMYECKOM BbIKJIIOHATENE MO YMOIHYAHMIO.

Pa3amblkaHve Pa3amblkaHve

o OnopHoe
Mpn nopayve nuTaHMa Ha aBTOMATUYECKUI BbIKAOYaTENb B ;‘;gﬁ;z’;eeme Han;?aaneme, Hog‘:;’::ﬁem
HanpaBneHUN CBepPXy BHU3 (nuTaHue oT G2), KOHTPONbHOE ABB ﬂ“;enmg&?f””‘)e yoTaHoBneHHoe,
HanpaejeHne [O0JIKHO OCTaBaTbCsi TakuMM, KakuM OHO OblNio ngorpaMMHom SEE
obecneyeHna

ycTtaHoBneHo ABB.

Mpy nopaye nNuUTaHUa Ha aBTOMaTUYECKWUIA BbikIlOYaTenb B
HanpasneHun cHM3y BBepx (MutaHue oT G1), HOBbIN pacLennTenb
PR123 no3sonaeT nHBepTMpOBaTh YCTAHOBIEHHOE MO YMOYAHUIO
HanpassfieHVe C NMOMOLLbIO NPOrPaMMHOro obecrneyeHus.

Takum 06pa3om, BCE KOMMYECTBEHHbIE NapamMeTpbl, N3MepsieMble
pacuenutenem PR 123, MoryT 6biTb oueHEeHbl Npu hakTUYeckom % Honesoe yuactue B

A QF1

o KOPOTKOM 3aMblKaHUN KaX>XAoro
NMPOXOXAEHUN TOKa Yepe3 yCTaHoBKY. bonee Toro, B anekTpuyeckoi revepaTopa: 10 KA
CXeMe KOHTPOJSIbHOE HanpasneHve As aHanuaa CenekTMBHOCTU U QF2

B
NPaBUNLHOTO y4eTa HanpasneHuit cpabatsiearns (Bw umn Fw) CPRI23 Onoprios CPRI23
COXPAHEHO TaKVM Xe, T.e. CBEPXY BHU3. Hanpaanewel warpannee l

Ha cnepyioLuein anekTpuyeckom Cxeme KOHTPOJIbHbIE HanpasiieHns
nokasaHbl YepHbIM LBETOM. C % %
Mpwn aHann3e KOHOUrypaummaBToMaTUYeCKMX BblkoyaTenen,
YCT@HOBJIEHHbIX B COOTBETCTBUN CO CXEMOW, NPUBELEHHON BhILLE, D

MOXHO 3aMeTUTb, 4TO A/ QF2 Takoe HanpasieHne NCNob3yeTCs Mo

yMonyaHuio, B TO BpeMs kak ana QF1 HanpaBneHue 6biio

VMHBEPTUPOBAHO MPY NOMOLLM NPOrpaMMHOro obecrnevyeHus. Harpysku

Ona peannzaummn HanpaBneHHOW BPEMEHHOW CENEKTUBHOCTU HEOOXOAMMO ONPEeAEnnTb BaXHbIE TOYKN HEUCMPABHOCTU U, OLLEHUB
BO3MOXHble TOkM K3, yCTaHOBUTb, Kakve aBTOMaTU4eckme BblkilodaTenv 4omkHbI cpabaTtbiBaTb.

[nayBepeHHOCTY B TOM, 4TO B criydae K3 Bce OyneT paboTtathb, Kak NpeayCMOTPEHO, T.€. aBTOMATUYECKME BbIKJIIOHATENM BCeraa cpaboTaioT
C HanpaB/IEHHOW 3aLUMTON, PEKOMEHAYIOTCS CleayloLmMe YCTaBKM 1 BapyaHThl Belbopa:

- BbibepuTe aBTOMaATMYECKME BLIK/IIOYATENN CO 3HAYEHWEM KPATKOBPEMEHHO BbIAEPXMBAEMOro Toka 60siee BbICOKMM, YeM
MaKCUManbHbI OXnaaemMslii Tok K3, BO3MOXHbIN B TOYKE, rAe OHWU YyCTaHABNNBAKOTCS:
lew>1Ik

- YcTtaHoBuTe noporu cpabdaTbiBaHNs HANpPaBfieHHbIX 3almT D Ha 6onee HM3Koe 3HaYeHne, Y4eM MUHUMAaSIbHBIN oXuaaemblii Tok K3,
BO3MOXHbI B TOYKE YCTAHOBKM pacLenuTens:

17 < Ik
MUH
- YcraHoBuTe noporu cpabaTbiBaHns 3awmT S 1 | Taknm 06pasom, 4ToObl He Co3aaBaTh NePeKPbITUA 30H cpabdaTbiBaHNs ¢ GyHKLMEN D.

QF3 E QF4

[oneBoe y4actve
") neuratens B KOPOTKOM
3amblkaHum: 5 KA

Takoke NMOMHUTE, 4TO, B Cly4ae NOCTOSIHHbIX KPVBbIX BPEMEHW, AJ1s 06ecneyeHns cpabaTtbiBaHNs BO3YLLUHOMO BbIK/O4aTENS, OCHALLEHHOTO

pacuenutenem PR121/P, PR122/P unu PR123/P, n HegonyLeHns cpabaTtbiBaHys APYroro BO3AYyLIHOINO BbIK/OYATESs, OCHALLEHHOIO

3TUMM pacuennTensiMn, pasHnLa Mexay YCTaHOBIEHHbIMWN 3HAYEHUSIMU BPEMEHM cpabaTbiBaHMSA L0/KHA COCTaBNATh:

At=100 mc (MOXHO cokpaTtuTb 0 70 MC, €eCnv MeeTCs BCMOMOraTesIbHbI NCTOYHVK MUTAHWS, UV €CAIN CHUTAETCS, HTO
HEeNCNPaBHOCTb BO3HMKAET, KOrAa PacLEenmTeny ¢ BCNOMOraTesbHbIM MMTaHNeM HaxoasaTCs B yCTOMYNBOM
COCTOSHUN).
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Mpumep NnpuMmeHeHus
Ccblnasicb Ha YCTaHOBKY, N300paXKeHHYI0 Ha PUCYHKE, aHaIM3MPYIOTCS PasfinyHble YCIoBUS paboThl aBTOMATMYECKMX BbIKJlOYaTenei
npu K3 B pasnmyHbIX TOYKaXx.

K3 Ha cTopoHe nutaHua QF1 x [lonesoe yuactve B
LonxeH CpaGOTaTb Tonbko QF1 . KOPOTKOM 3aMblKaH!M KaXioro

QF1  o6HapyxwuBaeT Tok 15 KA, He coBnagaloLLuii C ero A QF1 reHepaTopa: 10 kKA B OF2
OMOpPHbLIM HaMpaB/IEHNEM, 1, CNieoBaTeNbHO, cpaboTaeT 3a chmzs CPR123
Bpems t7BW, OnopHoe OnopHoe

QF2 o6HapyxwuBaeT Tok 10 KA, cOBNagaloLwmii C ero OrnopHbIM HanpaBneHmel HanpaBneHMel
HanpaefieHneMm, 1, cnegoBaTesibHo, cpaboTaeT 3a BpeMsi
t7FW

QF3 He 062Hapy>KV|BaeT kakoro-nnbo Toka K3 C

QF4 o6GHapyxwuBaeT ToK 5 KA, He coBnagaloLmii C ero
OMOPHbLIM HAaMpPaBNeHNEM, U, CnefoBaTenbHO, cpaboTaeT 3a D

Bpems t7BW,
ﬂpoqme NnaccuBHbIE|
Harpysku

QF4
QF3 E

ecnn: t7FW,>t7BW.+100 mc*
t7BW,> t7BW +100 mc*
cnepoBarenibHo, Tonbko QF1 cpaboTtaet

D,oneaoe yyactue
ABuratens B KOPOTKOM
3amblKaHW: 5 KA

K3 Ha cTopoHe nuTtaHusa QF2 [loneBoe yyacTve B \
,U.OJ'I)KeH Cpa6OTaTb TOJNbKO OF2 X KOPOTKOM 3aMblKkaHUW KaXX40ro
QF1  oBHapyxusaeT Tok 10 KA, cOBNaAaoLWmii C ero OnopHbIM A OF 1 renepatopa: 10 kA B QF2
HanpasieHVem, 1, ciefoBaTesNbHO, cpaboTaeT 3a Bpems t7FW, CPR123 cPR123
QF2  obHapyxuBaeT Tok 15 KA, He COBNapaloLLMiA C Ero ONOPHbLIM OnopHoe OnopHoe
HanpasJIeHNEeM, 1, ClieaoBaTesbHo, cpaboTaeT 3a Bpems t7BW, “a"PaB“e”"‘el Hanpasnenne
QF3  He ob6HapyxwmBaeT Kakoro-nmbo Toka K3 —
QF4  obHapyxuBaeT Tok 5 KA, He coBMaAaloLmiA C ero OrNopHbLIM C
HanpasfeHVeM, 1, CriefloBaTebHo, cpaboTaeT 3a Bpema t7BW, QF4
ecim:  t7FW, >t7BW,+100 mc* E
t7BW,> t7BW,+100 mc* s,
crnefoBaTesibHO, cpaboTaeT Tonbko QF2
I'Ipoqme naccuBHble ,Elonesoe yactme
asurarens B KOPOTKOM
3aMblkaHnu: 5 KA
K3 Ha cTopoHe Harpy3ku QF3
JonxeH cpaboTtatb Tobko QF3 . HRonesoe yuactne
QF1  o6HapyxvBaeT Tok 10 KA, coBnagaloLwmii C ero OnopHbLIM KOPOTKOM SaMBbIKaHMM KAXAOTO
HanpaBfieHNeM, 1, CIeJI0BaTeNbHO, cpaboTaeT 3a Bpems t7FW A qpy  reveparopa10kA B QF2
M, B
QF2  o6HapyxwusaeT Tok 10 KA, coBnapalowWmii C ero ONopPHbLIM OnopHoe CPRI23 Onopros CPR123
HanpaeneHuem, v, CriefosatenbHo, cpabotaeT 3a Bpems t7FW, Ha"pamzwel HanpasneHe
QF3  ob6HapyxuBaeT Tok K3 25 kA
QF4  o6HapyxvBaeT Tok 5 kKA, He coBnagaloLWUii C ero onopHbIM -— — = 7
HanpaeneHnem, 1, CneaoBsaTesnbHo, cpaboTaeT 3a Bpems t7BW, C i
ecnu: t7FW, > t§3+1 88 mc* lom
t7FW_>t2_+100 mc
t7BW, > 22 +100 mc* lﬂ aes E
cnepoBaTenbHo, cpaboTtaeT Tonbko QF3 \
I'Ipo'me naccueHble ,El,onesoe ydacte
Harpyakm Aasuraterssi B KOPOTKOM
3amblKaHum: 5 KA
K3 Ha cTopoHe Harpy3ku QF4 [lonesoe yuactue B
JomkeH cpaboTatb ToNIbko QF4. KOPOTKOM 3aMbIKaH!I Kax[oro
QF1  ob6HapyxuBaeT Tok 10 KA, coBnapaloLwmin C ero ONopHLIM A OF1 reHeparopa: 10 kKA B QF2
HanpasfeHreMm, u, CrefosaTesibHo, cpaboTaeT 3a Bpema t7FW, OnopHos CPR123 OnopHoe CPR123
QF2 o6HapyxuBaeT Tok 10 KA, coBnapalowWmii C ero ONMopHbIM Hanpasnewel HanpaBneHmel
HanpaeneHuem, 1, CrefoBatesNbHo, cpaboTaeT 3a Bpems t7FW,
QF3  He 0BOHapyxmBaeT kakoin-nmbo Tok K3
QF4  ob6HapyxuBaeT Tok 20 KA, coBnapalLmil C ero OrnopHbIM C S
HanpasneHuem, v, CriegoBatenbHo, cpaboTaeT 3a Bpems t7FW, QF4
ecnu: t7FW, > t7FW,+100 mc* S§R3222 2 l
t7FW, > t7FW,+100 mc* D E

cnepoBatenbHo, cpaboTtaeT Tonbko QF4

* MuHyMasbHoe At Mexzy BenmymHamy BpeMEH cpabatbiBaHus ABYX MOCAEA0BaTe bHbIX
aBTOMartn4yecknx BblKﬂlO'-IaTeﬂeVl, 6e3 BCrIOMOraTesibHoro nUTaHus U B HeyCTOVI"IMBOM COCTOSIHUUN,
i obecrneyeHns HeCpaﬁaTbIBaHMﬂ aBTOMAaTtn4eCKOro BbIKJ/1l04aTeJis Ha CTOPOHE MUTaHus.

[onesoe yyactue
[BUraTens B KOPOTKOM
3aMblkaHum: 5 KA

lMpouve naccusHble
Harpysku

CyMMUPYsl, MOXHO yKa3aTb BO3MOXHbIE YCTABKU C YHETOM Haslaraembix OrpaHnyeHunii:

DyHKUMM 3aLNTHI E D I
cB 2 \ ©2 17 t7FW t7B W 3
QF 1 BbIKII. 3KA 300mMc 200mc BbIKII.
QF2 BbIKII. 3kA 300mMc 200mc BbIKJ1.
QF3 3KA \ 200MC - - - BbIKIN.
QF4 BbIKI. 3kA 200MC 300Mc BbIKIT.

MonyyeHHbI NpeaesibHbIf TOK CEJIEKTUBHOCTU paBeH 3Ha4eHuio Icw aBTomMaTuyeckmx BbikjovyaTenen, ecnu ¢pyHkuus 13
otkntoyeHa (I3=0FF).

CenekTMBHOCTb aBTOMATMYECKMX BbikitoHaTenen ABb B ceTax HU3KOro HanpsikeHus

33

qqgy vaualenoiniiga Xmidahnilenwolae 9100HanNIIaUad 91LMhaludaQ0 Je})



qqgy naualenhoiniiaa Xmidahnilenwolae 9100HanNIIaUad 91LMhalddaQ0 Je})

1/ Cepusa npoekTpoBLLVKa

CenektnBHocTb ACB-ACB

HanpaBneHHaﬂ 30HHAA CeJIeKTUBHOCTb

OT1a dyHKUMA N03BONSET 06ecneynTb CENEKTUBHOCTb JAXe B Y3/I0BbIX 1 KOJbLEBbIX CETSX.

B wacTHOCTM, Npu HanM4yMmM CEKLMOHHOro annapara, 6narogaps HanpasBAeHHOW 30HHOW CENEeKTUBHOCTU CTAHOBUTCS BO3MOXHbIM

noanepXveatb NMUTaHVE NOJIOBUHBI LLMHBI AXe B Cllydae HEUCNPAaBHOCTY B APYrOM NOMOBUHE.

Ons npuMeHeHnst 30HHOI CENEKTUBHOCTUN K PyHKUMKM D (HanpaBneHHas 30HHAs CeNeKTUBHOCTb) HEOOXOAMMO HaM4mMe HECKONbKMUX

yCNnoBuit:

- ®YHKUMN S 1 G 30HHOW CENEKTUBHOCTU A0MKHbI ObITh OTKOYEHbI [OFF]

- MMeeTCsl BCNOMOraTesibHbI MICTOYHUK NUTaHus 24 B NOCTOSIHHOIO TOKa;

- aBTOMaTuyeckume BbikoyaTenn Emax ocHaweHbl pacuenutensamm PR123.

Kaxnabin pacuenutens uMeeT 4 nopra:

- [BaBxo4a (04VH A9 COBNafeHns HanpasieHus, ApYron - N9 HeCOBMNaAeHNS HanpasieHns), Yepes KOTopble pacLenuTesb noyyaeT
curHasn 6110KMPOBKU OT APYrvX pacuenuTenei

- [0Ba BbIxoda (04VH AN COBMAaLEeHUs HanpasfieHus, OPYron - 4S9 HECOBMAaLEHMS HanpasJieHns), Yepes KOTopble pacLenuTesb
nockbnaeT curHan 6;10KMPOBKM HA ApYrve pacuenutenu

PaboTa pacuenutenei onmcbIBaeTcs HUXe:

ABTOMATUYECKNE BbIKIIOYATENN, KOTOPbIE HE MOJyHaloT CUrHas 610KMPOBKY (COraCoBaHHbIN C HAarNpaBiieHNEM TOKa), 3anyCTAT CBOO
COBCTBEHHYIO KOMaHAy 3a BPEMSI, PaBHOE “BPEMEHM CENEKTMBHOCTI”, KOTOpoe perynupyeTca B avanasoHe 130 - 500 mc.
ABTOMAaTNYECKME BbIK/IIOYATENN, KOTOPbLIE NMOYYaI0T CUrHan 6,10KMPOBKY (COMIaCoBaHHbIM C HANPaBneHNEM TOKa), paboTatoT COrlacHO
BpemMeHun t7BW nnu t7FW B 3aBUCUMOCTM OT HanpaBieHns ToKa.

BakHO NOMHUTb, 4TO ecnun GyHKLMS | BktoueHa 1 Tok K3 npeBbiliaeT 3aaaHHoe 3HaveHue (13), aBToMaTnyeckumii BbikioHaTeib MFTHOBEHHO
pPa3MbIKaeTCsl, HE3aBMCUMO OT HanpaBEHUI 1 MOYHEHHbIX CUTHAN0B.

Mono6HbIM 06pa3om, ecnv BktodeHa GyHKLMSA S 1 Tok K3 npeBbillaeT yCTaHOBIEHHOE 3HaveHre (12), aBToMaTUyYeCckuii BbIKJIO4aTE b
pPa30MKHETCS 3a BpeMsi t2, eCNn OHO MeHbLLIE APYrvX 3HAYEHNN BDEMEHN, HE3ABMCUMO OT HanpaBieHU 1 MONYYEHHbIX CUTHAMOB.

ﬂpVI MCNnoab30BaHNN HaﬂpaBHEHHOIZ 30HHOI CENEKTUBHOCTU BO3MOXHO 00ecneynTb CEeNeKTUBHOCTb Jaxe B Yy3/10BbIX CeTdx 00
npenesibHoro Toka CenekrmBHOCTU, PaBHOMO 3HA4Y€HUIO lcw aBTOMaTMYecKknx BbiKo4aTenem Ha caMmom YAaJIEeHHOM pPacCTOoAHUU Ha
CTOpoHe nuTaHus (ecnu I3=0FF).

Tak e Kak 1 B OTHOLLUEHMM HanpaBfIeHHOW 3aLuTbl, A/ YBEPEHHOCTM B TOM, YTO B CJ/ly4ae HeucnpaBHOCTU Bce OyaeT paboTaTb, kak

npeaycMoTPEeHO, T.e. aBTOMaTMYECKME BbIK/lo4aTeNnn Bcerga cpaboTatoT COrflacHO NpuLmMnamM HanpasieHHOM 3almThl, PEKOMEHAYIOTCS

cnenyloLve yCTaBku 1 BapuaHTbl Bbibopa:

- BbibepuTe aBTOMaTMYECKNE BbIK/IOYATENM CO 3HAYEHNEM KPaTKOBPEMEHHO BbiAEPXMBAEMOro Toka 6osiee BbICOKUM, YeM
MaKCUMabHbI OXnaaemMslii Tok K3, BO3MOXHbIN B TOYKE, e OHM YCTaHaBIMBAIOTCS:

lew > Ik

Makc

- YcTaHoBuTe Noporu cpabaTbiBaHNS HanpaBieHHbIX 3aWwmT D Ha 6onee HU3KOoe 3HaYEHME, HEM MUHMMAITbHBIV OXnaaeMblii Tok K3,
BO3MOXHbIV B TOYKE YCTAHOBKM pacLenuTens:

17<Ik,,

- YcraHoBuTe noporu cpabaTbiBaHns 3awmT S 1 | Takum 06pa3om, 4ToObl He CO3aBaTh NEPEKPLITUA 30H cpabaTbiBaHUs ¢ GyHKUMel D.

Bnaropaps aTMm yctaBkam ob6ecneyrBaeTcsi Takoe CoCTosiHMe, 4To npu K3 B noboii Touke yCTaHOBKM aBTOMaTUYeCKUE BblK/oYaTenm
cpaboTaloT B COOTBETCTBUN C HACTponkammn gyHkumm D.

Bpewmsi cpabatbiBaHs HEOBXOAMMO PerympoBaTh, MOMHS O TOM, YTO:
BpeMSs CEeIeKTUBHOCTU - 3TO BpeMs cpabaTbiBaHNSA “He3ab/10KMPOBaHHbLIX” aBTOMATUYECKMX BblK/loYaTenen, KoTopble AOMKHbI
Pa30MKHYTbCS;
t7FW/BW - 9TO Bpems cpabaTbiBaHUS “3a0/10KMPOBaHHbLIX” aBTOMaTUYECKMX BblktoHaTene, KoTopble He AOMKHbI
Pa30MKHYTbCS.

Wcxopa na atoro:
BpPEeMSsi CeNIEKTUBHOCTU [0JIXKHO OblTb OTPEryMpoBaHoO Tak, YToObl peann3oBaTb BPEMSTOKOBYIO CENEKTUBHOCTb C JII0ObIM
YCTPONCTBOM, MOACOEANHEHHBLIM HEMOCPELACTBEHHO HA CTOPOHE Harpy3ku 1 yCTaHOB/IEHHBLIM 3a Npeaesiamm
LLenv 30HHOW CeNeKTUBHOCTU
t7FW/BW oT1perynmpoBaHo Tak, 4ToObl 06ecneunTs HecpabaTbiBaHWe 3aLMTbI, KOTOPas MoslydaeT curHan 6/10KMPOBKK, T.€. COrJlacHO
OTHOLLIEHWIO:
t7 > Bpems cenektMBHoCTU +70 Mc*

*MuHumansHoe At Mexay BeiminHamMmn BpemMeH CpaGaTblBaHV]ﬂ ABYX nocnepnoBaTesibHbIX aBTOMaTU4ECKNX BbIK/IIOYaTENEN, CO BCMNOMOraTebHbIM
nuTaHnem, ans obecneyeHuns HeCpa6aTblBaHV]ﬂ aBTOMaTnM4eCcKoro BblkjitoHaTensd Ha CTOpPOHE NUTaHua.
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Tenepb nokaxem nNpuMep NMPUMEHEHNa JaHHOro MeToda CENeKTUBHOCTU. o701 npruMep TakXe nokas3blBaeT, Kaknum cnocobom
Heobxoanmo onpenendaTtb Heobxoanmble kabenbHble COeaNHEHNS MeXxay pas3sindiHbiMK pacuenmTenamn.

TM1 -TM 2
IN (BXOL) OF1+ IN (BXO[) QF2+ IN (BXOP)
Fw [ Bw PR123 Fw [ Bw PR123 Fw [ Bw
OUT (BbIXOM) OUT (BbIXOM) OUT (BbIXOL)
Fw ‘ Bw Fw ‘ Bw Fw ‘ Bw
-B1 -B2
] 5 ]
IN (BXOR) QF4+ QF3+ QF5+ IN (BXOL)
Fw | Bw PR123 PR123 PR123 Fw | Bw
OUT (BbIXOM) PN OUT (BIXOL)
Fw ‘ Bw Fw ‘ Bw
(m)

OnopHoe HanpaBneHne

—

CO CCbINKOW Ha YCTaHOBKY, NMOKa3aHHYI Ha PUCYHKE, NPU U3BECTHbLIX MaKCUMaJIbBHOM 1 MUHMMabHOM Toke K3 B pasnnyHbIX TOUYKax
YCTaHOBKWN, HEOOXOAMMO:
- NPeanonoXuTenbHO ONPeaennTb Pas3nNyHble 3HaYMMble TOHKN K3;
- Ona nepBoi Toukmn K3: ycTaHOBUTb, Kakme aBTOMaTUYeCKUE BbIK/loUaTeNM O0NXKHbI €€ N30MPOoBaTh;
YCTaHOBUTb, Kakne aBTOMaTUYeCKMe BbIKJloYaTeNM OOMKHbI ObiTb 6JI0KMPOBaHbI U YeM;
o6ecneynTb COOTBETCTBYIOLLIME KabesbHble COeANHEHWS;
- MOBTOPUTb OMnepaLmio Ans nocnenyoumx Todek K3 ¢ uenbio onpeaeneHms Bcex HeoOXoaMMbIX KabesibHbIX COeAMHEHNIA.

HakoHeL, He06X0aAMMO NPOBEPUTb, YTOOLI KabesbHble COEANHEHUS HE BbI3bIBaNM HUKaKNUX KOHMNKTOB B paboTe annapaTtypbl.
Mpumep npumeHeHus

OCHOBHbIE HENCMPABHOCTU, KOTOPbIE MOXHO 30ECb BbIAENUTb, CleayoLlme:
KOPOTKOE 3aMblkaHue Ha wunHe B1

KOPOTKOE 3aMblkaHue Ha LwnHe B2

KOPOTKOE 3aMblKaHWe Ha CTOPOHE Harpy3kn QF4

KOPOTKOE 3aMblKaHMe Ha CTOPOHE Harpy3ku QF5

KOPOTKOE 3aMblkaHne Ha CTopoHe nuTaHus QF 1

KOPOTKOE 3aMblKaHNe Ha CTOPOHe nutaHusa QF2

lMpumeyarne

ABTOMAaTU4YeCkuii Boikto4datesib QF4 MoxeT 6biTb OcHalleH pacuenutenem PR122/P, Tak kak, npu nacCuBHOV Harpy3ske, Tok K3, BeposiTHo, 6yAeT nMeTb
0/1HO HarnpaBJ/IEHUE U, CIIeA0BaTEIbHO, HaNpPaBIeHHas 3aLMTa OKa3blBAETCS HEHYXXHOM.

lMpumeHeHne pacuenutens PR122/P ¢ 30HHOW CeNeKTUBHOCTbIO, BbIMOJIHEHHOM Ha 3alymte S, o6ecrne4YnBaeT BXO4 U BbIXOL, KOTOPbIV N03BOISET
peann3oBaTb CENEKTUBHOCTbL B cJly4ae K3 Ha CTOpOHe Harpy3ku BbikaoyYarens QF4.
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% 5/ Cepuia NpOeKTUpOoBLLVKA

CenektnBHocTb ACB-ACB

KopoTkoe 3ambikaHue Ha wiuHe B1:
Tonbko aBTOMaTuyeckue BbikatodaTenu QF1 v QF3 gonXkHbl N30/1MPOBaTh HEMCMNPABHOCTL: B YAaCTHOCTU, Yepe3 aBTOMaTUYeCKuin
Bblk/toHaTenb QF3 nponyckaeTcs TOK OT WinHbI B2 (cnepoBaTtenbHO, B HanpaeieHun, COBNagatoLLeM C YCTaHOBMEHHbIM); WwinHa OUT Fw
noceinaeT curHan 61o0knpoBku Ha WwvHy IN Fw aBTomatiryeckoro Boikntodatens QF2 (4epes Hero nponyckaeTcs TOK OT TpaHchopmaTopa
TM2, cnepoBaTenbHO, B HAanNpaBieHUn, COBMaAatoLLEeM C YCTAHOBJIEHHBIM), M Ha LWHY IN Bw aBTOMaTM4eckoro BoeiktodaTens QF5 (vepes

HEero nponyckaeTcd TOK OT Asurartend, cneagoBsatesibHO, B HanpasJ/ieHUW, He cCoBnaaatoLlem C yCTaHOBﬂeHHbIM).

Hanpasnenue (OUT-IN) | CTpenka-ykasatens
(BXO[ - BbIXOM)
Fw — Fw —
Fw —Bw —
Bw — Fw -TM1
Bw — Bw
OrMOPHOE HAMPABMNEHNE e IN (BXO[) QF 1+ IN (BXO[)
Fw | Bw & pRr123 Fw | Bw
OUT (BbIXOL) OUT (BbIXO)L]—
Fw \ Bw Fw m
<8B!
IN (BXOL) QF4+
Fw [ Bw PR123
OUT (BbIXO[)
Fw ‘ Bw

KopoTkoe 3ambikaHne Ha wvHe B2:
Tonbko aBToMartumyeckme Boikmodatenn QF2, QF3 n QF5 gomxkHbl M30A1MPOBaTh HEMCAPABHOCTb: B YaCTHOCTU, Yepe3 aBTOMaTU4eCKui
BbIk/Ilo4aTens QF3 nponyckaeTcs TOK OT WinHbl B1 (CnegoBaTtensHO, B HanpasneHun, He COBNaaatoLLLEM C YCTaHOBEHHbIM); winHa OUT
Bw nockinaet curHan 6noknpoBku Ha wuHy IN Fw aBToMmaTuyeckoro Boikitovatens QF1 (yuepes Hero nponyckaeTcs TOK OT
TpaHcdopmaTopa TM1, cnepgoBaTesibHO, B HAaNpaBieHn, COBNAAAOLLEM C YCTAHOBEHHbBIM).

H E

QF2+

PR123

-TM 2

IN (BXO[)

OUT (BbIXOM)

Fw

Fw

OUT (BbIXO)

FW‘BW

Hanpasnetue (OUT-IN) [CTpenka-ykasaTtesnb
(BXO[ - BbIXO[) 0 1
Fw — Fw —
Fw —Bw —
Bw — Fw -TM1 -TM 2
Bw — Bw
OrMOPHOE HAMPABNEHNE e IN (BXOM) OF 1+ IN (BXOm) OF2+ IN (BXOL)
Fw f7Bw PR123 Fw | Bw PR123 Fw [ Bw
OUT (BbIXOM) OUT (BbIXOL) OUT (BbIXO])
FW‘BW v FW‘BW v FW‘BW
-B1 -B2
—t ] _—
IN (BXOL) QF4+ QF3+ QF5+ IN (BXO[)
Fw | Bw PR123 PR123 PR123 Fw | Bw
OUT (BLIXO[) — OUT (BLIXOL)
Fw ‘ Bw v v Fw ‘ Bw
6 OUT (BbIXOL)
L QF 1 QF2 QF3 QF 4 QF5
coeguHeHust
FW BW FW BW FW BW FW BW FW BW
FW u
QF 1
BW
FW [ |
QF2
BW
FW
IN QF 3
(BX0M) BW
FW
QF4
BW
FW
QF5
BW [ |
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KopoTkoe 3amMbikaHue Ha CTOpPOHe Harpy3ku QF4:

Tonbko aBTOMaTM4YeCckuin BbikitovaTens QF4 gonxeH n3onmpoBaTb HEMCNPaBHOCTbL. Yeped aBTomaTnyecknii Boliknodatens QF4
nponyckaeTcs TOK OT WWHbI B1 (cnegoBaTtenbHO, B HanpaBieHn, COBNAAaloLWEM C YCTAaHOBEHHbIM); WwinHa OUT Fw nockinaeT curHan
6noknpoBkM Ha wWunHy IN Fw aBToMaTmnyeckoro Bbikitodatens QF1 (4epes3 Hero nponyckaetcs Tok oT TpaHchopmaTopa TM1,
cnepoBaTtesibHO, B HaNpaBieHUn, COBNajatoLlWem C YyCTaHOBNEHHbIM), 1 Ha wrHy IN Fw aBToMmartumyeckoro Boeikntodatens QF3 (vepes
Hero NponyckaeTcs TOK OT WWHbI B2, cnepgoBaTtenibHO, B HanpasieH, COBMaaaloLLLeM C YCTaHOBIEHHbIM). 9TV ABe onepaLmm KabenbHOro
COoeaMHEeHNst OOMKHbI OblTb BbIMNOSIHEHBI.

ABTOMaTMYeckuii BoikftouaTens QF3 3ateM 3abnokMpyeT aBToOMaTUYeckmne BbikJtlouaTenun, ycTaHOB/IEHHbIE Ha WHe B2, nocpencTBoMm
yXXe CYLLECTBYIOLLMX KaBeNbHbIX COEONHEHNIA.

HanpasneHue (OUT-IN) | CTperka-ykasaTens
(BXO[A - BbIXOM) 1 I
Fw — Fw e
Fw —Bw —_—
Bw — Fw -TM1 -TM 2
Bw — Bw
OnopHoe HanpasneHve — N (B‘XOJII,) QF1+ IN (BXO[) QF2+ IN (B‘XOJJ,)
Fw Bw [ Fw Bw
BSuT (BLIXOD) OUT (BbIXO[)
Fw \ Bw Fw \ Bw
-B1 -B2
|IN (BXOA) QF4+ N (BXO[)
Fw Bw
OUT (BbIXO[)
Fw ‘ Bw

Fw | PR123 PR123 PR123
uT (BEIX0[) B
Fw | Bw

KopoTkoe 3ambikaHue Ha CTOpoHe Harpy3ku QF5:

B 5TOM cnyyae TOMbKO aBTOMATUHECKUIA BbIKo4aTenb QF5 [omKeH n3onnpoBaTb HENCMPABHOCTb. Hepesd aBTOMaTUHeCKMn BbIK/OYaTeNb
QF5 nponyckaeTcs Tok oT WwuH B1 1 B2, B HanpasneHnn, COBNapaloLLemM C YCTaHOBNEHHBIM, cnefoBatenbHo, WwimHa OUT Fw BeiknoyaTens
QF5 6nokupyet kak wuHy IN Fw aBToMaTtnyeckoro Boikntodatens QF2 (4epes3 Hero nponyckaeTcs TOK OT TpaHchopmaTopa TM2,
CnepoBaTtesbHO, B HAaNpaBieHnn, COBNaAAloLLEM C YCTAaHOBMEHHBIM), Tak 1 WwinHy IN Bw Bbikntovatens QF3 (4epes Hero nponyckaeTcs TOk OT
TpaHcdopmatopa TM1, cnepoBaTenbHO, B HanpaBneHUn, He COBMaZaloLLeM C YCTaHOBNEHHbLIM). DT onepaumy kabenbHOro COeANHeHUs
[LOMKHbI ObITh BEIMNOSTHEHBI. TakM e 06pa3oM, Kak 1 paHee, aBToMaTuyieckunin Belkntodatens QF3 6nokmpyeT Beikntouatens QF 1 nocpeactsom
YX€ CYLLECTBYIOLLEro kKabenbHOro coeanHeHus.

Hanpasnenue (OUT-IN) |CTpenka-yka3aTtenb
(BXO[ - BbIXOL) ; .
Fw — Fw e
Fw —Bw e——
Bw — Fw -TM1 -TM 2
Bw — Bw
OMOPHOE HAMPABMNEHNE e IN (BXOL) QF1+ IN (BXO[) | QF2+ IN (BXO[)
Fw JeBw PR123 Fw [ Bw PR123 Fwal Bw
OUT (BbIXOM) OUT (BbIXOZ) [N ouT{Bbixon)
Fw [ Bw v FW‘BW'\ Fw | [ Bw
-B1 = -B2
e
IN (BXOA) QF4+ QF3+ QF5+ IN {BXOL)
Fw | Bw PR123 PR123 PR123 Fw | [ Bw
0UT (BbIXOM) — OUT (BbIX0M)
Fw | Bw \ \ SFw | Bw
OUT (BbIXOA)
é‘:fe::::;i QF 1 QF2 QF3 QF4 QFs
A FW BW FW BW FW BW FW BW FW BW
FW [ |
QF 1
BW
FW u
QF 2
BW
IN FW [ |
QF 3
(BXOM) BW [ ]
FW
QF4
BW
FW
QF 5
BW
CenekTMBHOCTb aBTOMATMYECKMX BbikitoHaTenen ABb B ceTax HU3KOro HanpsikeHus
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% 5/ Cepuia NpOeKTUpOoBLLVKA

CenektnBHocTb ACB-ACB

KopoTtkoe 3ambikaHue Ha cTopoHe nuTaHus QF1:

Tonbko aBTOMaTUYECKUiA BbiktodyaTens QF1 gonxeH M3oaMpoBaTh HEMCNPABHOCTbL. Yepe3 aBToMaTMyeckuin BelkiovaTens QF1
nponyckaeTcst TOK OT WnHbI B1 (cnepoBatenbHO, B HaNpaBneHnn, He COBNajatoleM C YCTaHOBEHHbIM); wnHa OUT Bw noceinaet
curHan 6nokmpoBkM Ha WwrHy IN Fw aBTomaTtunyeckoro Beikiodatens QF3 (4epes Hero nponyckaeTcst TOK OT TpaHcdopmaTtopa TM2,
cnenoBaTenbHO, B HanpaBieHUW, COBNaAatolWeM C YCTaHOBNEHHbIM). OTO kKabenbHOe CoeAMHEHNE OOMXKHO ObiTh BbIMOSHEHO.
ABTOMaTUYeckuii Bbiktouatesnb QF3 3atem 3a6510kMpyeT aBTOMaTUYECKME BbIK/O4aTENN, YCTaHOBMIEHHbIE HA LWNMHE B2, nocpeacTsom
Y€ CYLLLECTBYIOLLMX KabesbHbIX COEAVHEHWIA.

Hanpagsnenue (OUT-IN) [CTpernka-ykasaTesns
(BXOA - BbIXOA) 1 3
Fw —Fw —
Fw —Bw —
Bw — Fw \ -TM1 TM 2
Bw — Bw
OMOPHOE HaMNPaBMIEHNE  m—f IN (BXOD) QF1+ IN (BXOL) QF2+ IN (BXOL)
Fw | Bw PR123 Fw | Bw PR123 Fw | Bw
OUT (BbIXOM) . OUT (BbIXO[) OUT (BbIXOM)
Fw [ Bw Fw w [ Fw [ Bw
-B1 -B2
IN (BXOM) L_IN (BXO[)
Fw ‘ Bw Fw Bw
OUT (BbIXO[) OUT (BbIXO[)
Fw ‘ Bw Fw ‘ Bw

KopoTkoe 3ambikaHue Ha CTOpoHe nuTaHus QF2:

B aTOM Cnyyae Tonbko aBToMaTUyYeCckunin BelktouaTens QF2 0o/mkeH n3onmpoBaTb HEMCNPaBHOCTb. Yepes aBTOMaTUYECKMI BbIKIoHaTE b
QF2 nponyckaeTcsi TOK OT WinHbl B2, B HANpaBneHun, He COBMaaaloLL,EM C YCTaHOBEHHbIM, CrefoBaTtesibHo, WwinHa OUT Bw BbiknovaTens
QF2 6nokmpyeT kak WwinHy IN Bw aBTomaTtmyeckoro Boeiktodatens QF5 (4epes Hero nponyckaeTcs TOK OT ABUraTensl, CnefoBaTeNbHO, B
HanpaBfieHUn, He COoBMAAaloLWeEeM C YCTAHOBNEHHbIM), Tak 1 WwunHy IN Bw Bbeikntoyatensa QF3 (4epes3 Hero nponyckaetcs TOk OT
TpaHcdopmaTopa TM1, cnegoBartensHO, B HANpaBieHUm, He COBMaZaloLLEM C YCTAHOBJIEHHBLIM). DTV onepaunmn kabenbHOro CoeaMHEHNS
LOMKHbI ObITb BbIMNOJIHEHbI. TakuM Xe 00pa3om, Kak 1 paHee, aBToMaTuyeckuii BolknodaTens QF3 6n1okupyeT Boiknoyatens QF1
NOCPELCTBOM YXKe CYLLECTBYIOLLEr0 KabelbHOro COeAMHEHUS.

HanpaeneHue (OUT-IN) |Ctpenka-yka3atenb
(BXO[L - BbIXOM)
Fw — Fw —
Fw — Bw —
Bw — Fw -TM1 -TM 2
Bw — Bw
OnOpHOE HaMNpaBEHNE i IN (BXOL) QF 1+ IN (BXO[) QF2+ IN (BXO[)
Fw JoBw PR123 Fw | Bw PR123 Fw [ Bw
0OUT (BbIXO[) OUT (BbIXOA) OUT (BbIXOL)
FW‘BW v FW‘BW v Fw ‘BW
-B1 e - B2
B aain|
IN (BXOL) QF4+ QF3+ QF5+ IN (BXOL)
Fw | Bw PR123 PR123 PR123 Fw | Bw
QOUT (BbIXO[) —— OUT (BbIXO[)
Fw | Bw \ 4 \ Fw [ Bw
Ka6 OUT (BbIXOA)
coeaNHeHUs1
FW BW FW BW FW BW FW BW FW BW
FW
QF 1
BW
FW
QF 2
BW
IN FW
QF 3
(Bxopn) BW [ |
FW
QF 4
BW
FW
QF 5
BW ]
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ocne ycTaHOBKM CUCTEMbI KAOENbHbIX COEANHEHWI, Kak MoKa3aHo B TabnuLe, NPUBOAMTCS NPYMEP YCTaBOK AJ1si PACCMaTPVBAEMO YCTaHOBKMU:

DyYyHKLUMA 3alUTbl S D |

B 2 2 17 t7FW 7B W LT 3
CENIeKTUBHOCTH

QF 1 (BbIKT1.) Sl 350mc 250mc 150mc (BbIKT1.)
QF2 (BbIKJT.) SIETT 350mMc 250MC 150mc (BbIKJ1.)
QF3 (BbIKJL.) Al 300Mc 300mMc 150Mc (BbIK.)
QF 4 (BbIKI1.) <Ky 250Mc 350mMc 150mc (BbIKI.)
QF5 (BbIKIL.) <IKpuu 250mc 350mMc 150Mc (BbIKI.)

Kpome peannsaummn HanpaeieHHOM 30HHOM CETIEKTUBHOCTM C yKa3aHHbIMU YyCTaBKaMm, MOXHO Takke 06eCneymnTb CenekTMBHOCTb MEXyY
aBTOMaTuyeckumm Boikntodatenamm QF4 n QF5 B HanpaBneHun aBTOMaTUYECKMX BbIK/lOYaTeNeli Ha CTOPOHE MUTaHUS U MexXay
BbikntodaTensmm QF1 n QF2, B cnyyae notepy BCNOMOraTesibHOro nNuTaHus.

YKka3aHuUsi OTHOCUTENTbHO KabesibHbIX COeAUHEHU

[Ons BbINONHEHWNst KabeNbHbIX COeAUHEHNI MOXHO UCMOMb30BaTh ABYXXWUSbHbIA 3KPaHWPOBaHHbIN KOPAOBLIA Kabenb (He BXOAUT B
KOMMJIEKT NOCTaBkM - 3a MHpopmMaLmein obpatutecs B ABB).

OkpaH kabenst AomKeH ObITb 3a3eMJIEH UCKITIOYUTENBHO B COOTBETCTBMM C OOHWMM U3 ABYX pacuenuTenei. Ecnn na asyx BeiknioyaTenem
MOXHO HalT1 aBTOMaTUYECKNI BbIK/OHATESb, KOTOPbIM PACMOJIOXEH AasibLue “B CTOPOHY NUTaHMS”, PEKOMEHOYeTCs 3a3eMINTb 9KpaH
B COOTBETCTBUN C pacLenuTesnemM, KOTOpbIM OCHaLLEH 3TOT aBTOMAaTUHYECKUI BbIKJOHaTE b.

MakcumanbHasa gnvHa kabens Mexay ABYMS YCTPOWCTBaMU NSt 30HHOM cenekTuBHocTu cocTasnseT 300 M. OTOT npeaen MoXHO
YBENNYNTb, UCMOSb3YS CrieumasibHble MEXaHNU3MbI.

MakcurmanbHoe KonmM4ecTBO aBTOMAaTUYECKUX BbIKOYaTeNei, KoTopble MOryT 6biTb NpUCOeaMHeHb! K BbixodaMm (Z out) pacuenutens - 20.
CurHan 6nokMpoBKKM pacLenuTens - curHan +24 B.

B cnyydae HanpaBneHHO 30HHON CENeKTUBHOCTY PEKOMEHIYETCA NpUMeHeHre Moayns ZSA, onvcaHve KoToporo npueoamTcs Ha ctp. 31.

CenekTVBHOCTbL aBTOMAaTUYECKUX BhiktoyaTenein ABB B ceTax HM3koro Hanpspkenus | 39
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i/ Cepusa NpOEKTUPOBLLMKA

[MpunoxeHne A

CenektuBioctb CH/HH

O6waa nidopmauusa
Mpexpe 4yeM 06paTUTLCH K TeMe CeNeKTUBHOCTU MeXAay
aBTOMaTUYECKMMU BbIKJIIOYATENAMMU CPEOHEr0 M HU3KOro
HanpsXeHns, HeobXxoaMMO O0OBACHUTL QYHKUUU 3TUX
BbIK/lOYaTENEN:

e 3awmTa cpenHero HanpsibkeHus (CH) Ha cTopoHe nuTaHus

TpaHchopmarTopa AomKHa:

- ZawmuwaTe TpaHchopMaTop OT KOPOTKOro 3amblkaHus (K3);

- 3awmLLaTth TpaHcPopmMaTop OT HEMCMNPABHOCTEN Ha CTOPOHE
NMUTaHWS IMaBHOO aBTOMATUNYECKOrO BbIK/IIOHATENSA HU3KOrO
HanpsaXxXeHunsa (HH) (ecnun He obecneyeHa
cneumnann3vpoBaHHas 3awmTa);

- He cpabaTbiBaTb, KOrga Ha TpaHchopMaTop nogaeTcs
HanpsikeHne (6poCcoK Toka);

- OblITb HacTpPOEHHOW TakMMm o006pa3oM, 4YTOObI
COOTBETCTBOBATb OrPaHUYEHUs M, HaklaAblBaeMbIM
pacnpeaennTenbHbIM yCTPONCTBOM;

- ObITb HACTPOEHHOW TakMM 06pa3om, 4ToObl 0becrneynBaTb
CEeJIEKTMBHOCTb C YCTPONCTBaMU 3aLLUNTbI HA CTOPOHE
nuTaHus (Npy HEOH6XOAMMOCTI).

e 3aluMTa HM3KOro HamnpsixXeHUs Ha CTOPOHE NuUTaHus

TpaHchopmMaTopa fomKHA:

- Zawwmwate TpaHchopmaTop oT K3 n neperpysku (*);

- OblTb HACTPOEHHOI TaknM 06pa3om, HToObl obecneynBaTb
CENIeKTUBHOCTb C YCTPOWCTBAMU 3aLUNTbLI HA CTOPOHE
nuTaHmns.

Ona npoBegeHns aHanm3a CENEeKTUBHOCTU MexXAy AByMS
aBTOMaTUYECKMMU BbIKJIIOYATENAMU CPEOHEro M HU3KOro
HanpsxeHns HeobXxoAMMO CHayana BHECTU JaHHbIe, yKa3aHHble
HUXeE, B norapudmMmnyecknii rpadumk (kacaetca 0gHOro onopHoOro
HaNPsXeHns):

1) TpaHchopmarop:
- KpuBas BKJOYEHUS (BPOCOK ToKa);
- HOMWHaNbHbIN TOK;
- Tok K3 Ha wuHax HH;
- CcnocobHOCTb TpaHcopMaTopa BblAEPXKMBaTb KOPOTKOE
3aMblkaHue.
2) pacnpefenntenbHoe yCTPOMCTBO:
- MakcuMasbHbI TOK U Npeaenbl BPEMEHW, KOTOPbIE MOTYT
ObITb YCTAHOBJEHbI 4151 TPEOYEMbIX YCTPOWCTB 3aLUNTHI.
Ha atom aTtane, He06X0AMMO Ha4YepPTUTb KpMBblE cpabaTbiBaHUS
rMaBHOr0 aBTOMATMYECKOrO BbIK/IOHATENS HU3KOrO HanpshXeHus
O TOro, 4TOObI:

e MPOBEPUTHL 3aLLMTY TpaHCHOpMaTopa OT NeEpPErpyskn (nopor
11 cpabaTtbiBaHUS 3aWUTHOW GYHKUMKM L 61M30K K
HOMMHasIbHOMY TOKY TpaHchopmaTopa);

® MPOBEPUTL Ero CENIEKTUBHOCTbL C APYIMMM aBTOMATUHECKUMU
BbIKJIOYATENSMN HUSKOI O HAMPSIXKEHWS HA CTOPOHE Harpy3kul.

Kak Tonbko onpeaeneHa 3awmta HH, BbldepumBaeTcs kpmBas
HanpsKeHns aBToMaTn4eckoro Boiknovatens CH, Tak 4Tobbl:

e OH 3alwmuian TpaHchopmMaTop OT neperpys3ok (aTta 3awmura
00bl4HO 0OecneyrBaeTCsi aBTOMATUYECKUM BbIK/IIOYATENEM
HU3KOro HanNpPsiXXeHus);

e OH OCTaBaJSICs BbILLE KPMBLIX 6pOCKa Toka TpaHcdopmaTopa;

e OH OCTaBajiCa HWXEe XapaKTepHOoU Touyku rpaduka
neperpy3oyHoit CnocoBHOCTM (3Ta 3awmTa MOXeT
BbIMOJIHATLCA @BTOMATUYECKUM BbIKJTIOHATENEM HU3KOMO
HanpsKeHUsl, HO OCTAEeTCs He3aLUMLLLEHHOCTb OT Niloboro K3
mexnay BeiknoydaTenem HH 1 BeiBogamum TpaHchopmartopa);

e OH OCTaBalicCd HUXe npenenoB, YCTAaHOBIEHHbIX
pacnpenenuTenbHbIM YCTPONCTBOM.

(*) icnonb3oBaHne TEepMOMETPUYECKOro 000PYAOBaHUS NMO3BONAET YAyYLIUTL 3almUTy TpaHchopmaTopa OT NeperpysKku.

Mpumep

Cne,u,yeT BbINO/IHUTb aHaIN3 CeNneKTMBHOCTU aNnd ceTu, I'Ipe,El,CTaBJ'leHHOVI Ha PUCYHKe:

[aHHble:
+ PacnpepenutensHas nUHUS:
- HOMuHasbHoe HanpsixeHve U = 15 kB
- TOK TpexdasHOro KopoTKOro 3ambikaHua K3 1., =
12,5kA
- TOK 0g4HO®MA3HOro 3aMblkaHUs! Ha 3emiio |
- 3awmTta oT cBepxToka 51:
nepsbIn nopor: 1> -250A,1-0,5¢
+ BTOpoW nopor: 1>-900A,t-0,12c¢
« TpaHcdopmatop 15/0,4 kB:
- HOMWUHanbHas MoLHOCTL Sn = 1600 KBA
- HanpspkeHne K3 u, =8 %
- HOMVH&JbHbIN NEePBUYHBIA ToK |, = 61,6 A
- HOMUHAIbHbBIA BTOPUYHBIV TOK |, = 2309,4 A
- Gpocok Toka |, =9-l, =554,4 A
- nocTosiHHas BpemeHy 6pocka Toka t, =0,4 ¢
- Tok K3, ,, = 28,9 KA")
- Tok K3 Ha wuHe TpaHchopmaTtopa, NpUBELEHHbIN
K NepBUYHON CTOPOHE |4, = 770 A®
- neperpysoyHas cnocobHocTe: 770 A3a2c
+ ABTOMaTuyeckue BbikntodaTenn HH @)
- QF2 E3H 2500 PR121/P-LSI In 2500A
- QF3 T4H 320 PR222DS/P-LSI In 320A
- QF4T2S 160 TMD In 125A

=50A

K1E

(1) npu DoNyLWeHNN, YTO NOJSIHOE SNEKTPUYECKOE COMPOTUBNEHNE
cetn CH paBHO Hysio

(2) npu gonyuieHnn, YTo ANiA BCex 3alumT cobsioaarTcs
OrpaHnyeHunsi, HaknaaplBaeMble Harpy3kaMmm U Kabensimm

U| U,,=150008

E QF1
1>

U, = 15000B
U,,,= 4008

1) S0 = 1600 KBA
U,=6%

+ QR

E3H 2500 PR121/P-LSIIn2500

k

QF3
T4H 320 PR222DS/P-LSIIn320

QF4
T25 160 TMD In125
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Kak onuvcaHo paHee, npexzae BCEero yctaHaBNMBAOTCH AaHHbIE, BpeMHTOKOBbIe XapakTepucTukmn

KacaloLwmecs TpaHchopmaTopa npm ONopHOM HanpsXkeHun 15 kB: 104c
103c
102c
10c
Meperpy3o4Has]
CnocobHoCTh
1c |
‘~\Ep000|<
10¢c
10-2c
Ik Ha wrHax| HH
Ll [ 1]
0.1KA TKA 10KkA
Tenepb BBOAATCS OaHHble NO npefenamM, yCTaHOBEHHbIM 104 BpemsTOKOBbIE XapaKTepUCTMKy
pacnpenennTenbHON NUHUENR:
103c
102¢c
10c
1c any
\ Mpepersl, onpedensemyie
\ pacnpenenyTenbHoN NMKned
10-c
10-2¢
0.1KA TKA 10kA
Kpome 3awuthl TpaHcpopmatopa, KpuBas rNaBHOro . BpemsATOKOBbIE XapakTepucTukm
aBTOMaTU4Yeckoro BoikovaTens HH gomkHa Taioke obecrneymsatb 10%¢
CeNeKTMBHOCTb aBTOMaTUYeckux BbikaoYaTtenein HH.
CnepoBaTenbHO, MOXHO MOCTPOUTL KPUBbIE aBTOMATNHECKMUX 10%c BRI IR R R
BblkfitoyaTenet HH ans toro, 4to6bl oNpenenTb MUHUMaIbHbIN
npenen KPMBOK rMaBHOro aBTOMATUYECKOro Bblk/loHaTens: 102¢

10c

A

5
—/ 7
/4

10-7¢c

10-2¢ —

0.1KA KA T10kA

[na obecneyeHuns cenekTuBHocTU Mmexay QF3 n QF4, HeobxoaumMo ycTaHOBUTbL GyHKUMK L 1 S BbikntodaTens T4 cnegyowmm o6pas3om:
QF3 T4H 320 PR222DS/P-LSI In 320A
L: YcraBka: 0,9x320=288A Kpunsas: 3c
S:t=const YcraBka: 5,8x320=1856A Kpunsas: 0,1c
I: BbIKJ1. (OFF)
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Cepusi NpoeKkTMpoBLLMKa

Ha aToM aTane MOXHO Ha4epTUTb KPUBbIE CpaﬁaTbusava rNMaBHOro aBToMaTn4eckoro Bouikovatens HH QF2, umes B BMAy cnegytoilee:

o  byHKUMA L: BpeMsiTokoBbIe XapakTepUCTUKM

4,
- nopor |1 cnegyeTr oTperynmpoBaTb OO0 3HaA4yeHuUsd, 104c

MakCcuManbHO 61M3Koro K HOMWHaANIbHOMY TOKY
103¢

TpaHcdopmartopa, A9 3alnTbl ero OT NeperpysKku.
[ToCKONbKY HOMWHaNbHBIA TOK TpaHcdopmartopa

coctasnsget 2309,4 A 1, yunTbiBas HEONPeaeNeHHOCTb 102¢
cpabaTbiBaHNs aBTOMATUYECKOIO BbIK/IOHYATENS /151 TOKOB QF3
mexay 1,05un 1,2 (cornacHo ctangapty IEC60947), yctaBka \

Toka |1 moxeT 6b1Tb 2309,4/(1,2x2500)@0,77xIn (1925)) 10c N
- Bpemsat1Takoe, 4Tobbl ObiTb 4OCTATOYHO BhILLIE KPUBO QF3

y/4
7

e  OYHKUMA S:
- nopor |2 cnenyeT oTperynmpoBaTh 10 3HaYEHWS BhILLIE, YEM

I /

10-1¢c SSj=== e

1856 A +10%, T.e. 2042,2 A
- Bpems t2, ycTaBka 12 Bbille 3HAa4YeHMUs caMo3alnThbl

BbIK/to4aTens QF3, MoxHoO oTperynuposaTth 10 0,1¢ 102¢

o dyHKuMA I
- nopor I3 cnegyet oTperynmpoBaTth A0 3HAYEHWS BbILLIE, YEM
ToK K3 B cooTBeTcTBMM C QF3. B paccmartpusaemom ciyyae
3TOT TOK AIBASIeTCH TOKOM Ha WuHe TpaHcdopmaTopa
(npennonaraetcs, 4to QF2 n QF3 HaxoaosaTCA B OAHOM 1 TOM
e KOMIMAEKTHOM pacnpenenuTesisHoM yCTPOCTBE, U 4YTO
MOJSIHOE 3NEKTPUYECKOE COMPOTUBIIEHNE - HUHTOXHO Maso).

0.1KA KA 10kA

(1) ecnn n3BecTHa Neperpy3oyHasl CnocobHOCTb MaLLMHbI PaboTaTh C NePerpy3kamMu, MOXHO NMPUMEHSITb MEHbLLE OrPaHMYUTESbHBLIX YCTaBOK

Ycraeka QF2 BkpaTtLe NpuBOAUTCS HUXE:

QF2 E3H 2500 PR122/P-LSI In=2500A
L: YcraBka: 0,77 x2500=1925A Kpusas: 3c
S:t=const YcraBka: 1,7 x2500=4250A KpuBas: 0,10c
I: YcrtaBka: 14 x2500 =35000 A

Tenepb onpenensaTcsa yctaskm onsa pacuenutens CH, ¢ y4yeTom cnenytowiero:

BpeMﬂTOKOBbIe XapaKTepucTukmn

e [EepBbLIN NOPOr:
- 6onee Bbicokunii ToK (Ha 30 + 35% Bebille, 4eM TOK
Ha CTOpPOHE Harpys3ku, B COOTBETCTBUU C
nybnukaumenn CElI  11-35 WranbsaHckom 10 QF1
3NEKTPOTEXHNYECKON KOMUCCUK), 4eMm |2 rnaBHOro
aBToMaTtmyeckoro Boikodarens HH 125 A (12 +  102c
10% ponyck, npy 15000 B); \QFa OF 2
- BpeMms 3a4epXKu Takoe, 4To6bl o6ecneyunTb 100 N
CEeNIeKTUBHOCTb, HO HUXE YeM CMOCOOHOCTb N
BblaepxkuBaTh K3 y TpaHchopmaTopa 1 MeHbLue
0,5 cnpenena, Hanaraemoro pacnpenennTesnbHon 1c ]
NNHNER;
e BTOPOV NOPOr: 10-1¢ L
- TOK Bbllle, 4eM Tok K3 Ha ctopoHe HH (yBenunyeH
Ha 1,2+1,6, N0 BO3BMOXHOCTH), U MEHbLLE Npeaena
900 A, Hanaraemoro pacnpeaenuTesnibHon TMHNEN;
- BPEMSI MTHOBEHHOr0 cpabaTbiBaHUS.

104c

77
7

/4
%

I/

10-2¢

0.TkA TKA 10kA

Ycraeka QF 1 BkpaTLe NPUBOAUTCS HUXE:

Mepsbiti nopor 1> 200 A, 0,35 ¢
BTopoii nopor I>> 820 A, MrHoB.

42 | CenexTMBHOCTL aBTOMATMHECKMX BbikoHaTenein ABB B CETSX HU3KOro HanpskeHus



[MpunoxeHne b

OGLUMe NoNIOXEeHNs O CEeJIEKTUBHOCTU MO
anddepeHunanbHOMY TOKY

Mpw HaNMYMM MHOTUX GYHKLUUIA U TUNOB, aBTOMATUYECKNM
BblKIto4aTenb guddepeHunansHOro Toka MoXeT ObiTh
onpeneneH cnenywowmm obpasom:

YCTPOWCTBO, YYBCTBUTENIbHOE K TOKaM 3aMblKaHUSA Ha

3eMJ1t0, CMOCOBHOE Pa30MKHYTb 3NEKTPUYECKYIO LieMnb 3a

onpenenieHHoe BPeMS, eCv TOK 3aMbIKaHUA Ha 3EMJTI0

NPEeBbICUT NPeABAPUTENIbHO YCTaHOBEHHOE 3HaveHne. OH

1cnonb3yeTcs As 3alunThl toaei n 06opyaoBaHus oOT:

- NpPSMbIX MPWUKOCHOBEHUN (YCTPOMCTBO BbICOKOM
YYBCTBUTEJNIbHOCTU, CNYXUT B Ka4eCTBEe O0MO0JIHU-
TENbHON Mepbl 3aLMThl)

- KOCBEHHbIX MPUKOCHOBEHUI WAN MNOBPEXAEHUS
n30A9uMn.

MpodeccuoHanbHbie Npasuia Ans 3n1ekTPoyCTaHOBOK
BCEeraa npennuciBaloT, 3a UCKIIIOYEHNEM CrieumabHbIX
YCTaHOBOK, HANM4YMe CUCTEMbI 3a3EMJIEHUS B 30aHUAX KaK
rpaxaaHckoro, Tak U NPOMbILLJIEHHOrO Ha3HAYeHUs.
Kpome Toro, Bo MHorux cnydasax M9OK 60364 tpebyet
0643aTeNbHOro  MPUMEHEHUS  aBTOMaTUYECKOro
BblktoHaTens auodepeHumnanbHoro Toka ans 3awmThbl
nofen, onpenensisi HoOpMbl AJ19 BpEMeHN cpabaTbiBaHUS
1 TOKOB, C Y4ETOM HarnpsikeHUsl yCTaHOBKN, MMetoLLencs
pacnpenennTesibHON CUCTEMbI U MECTa PaCMOOXEHNS
YCTaHOBKM.

Heobxoaumyio 3auUTy YCTAHOBKM AOJIXKHbI 06ecneynTb:

- FNaBHbIN aBTOMaTUYECKNM BblKJIlOYATENb
onddpepeHumManbHOro Toka Aang  3awuTbl  OT
HENCNpPaBHOCTEN, KOTOPbIE MOIYT BO3HUKHYTb B LLEMNMU
Mexnay rnaBHbIM BbIKJllOHATENEM 7]
pacnpenennteibHOn CUCTEMOWN;

- 3aWwmuTa Kaxaom OoTAeNbHOW NNHUN NOCPeacTBOM
ycTponcTea anddepeHunanbHoro Toka.

Takum o6pas3om, cyuwecTBsyeT HeobX0AMMOCTb
BHMMATENIbHOI0 N3y4eHnsa BOMpoca Bbl60pa yCTpOI‘/'ICTB
ons obecrnevyeHns cenekTMBHOCTU M NpeaoTBpalleHns
BblBOOJa N3 CTPO4A BCEN yCTaHOBKW BCnencrteune
3aMblKaHUA Ha 3eMio B noobon TO4YKe
pacnpenennTenbHOn Lenu.

B obuiem, ang kaxaoro 3HayeHus Toka CenlekKTUBHbIMU
SABNKAIOTCA ABa ycTporcTea anddepeHuUnanbHOro Toka,
€CNn UX 30Hbl cpabaTbiBaHUS HE NepekpbIBATCA. ITO
ycnosue obecneynBaeTcs nytem cobnioneHus
Cnenywmx NoNOXeEHNN:

- Nopor cpabartbiBaHus No anddepeHLmanbHOMY TOKY
yCTpOMCTBA Ha CTOPOHE NMUTAHUSA O0NXEeH ObiTb
BblILLE WX, KaK MaKCUMYM, PaBEH ABOMHOMY 3HA4YEHUIO
nopora cpabartbiBaHns No anddepeHLManbHOMY TOKY
Yy YCTPOICTBA Ha CTOPOHE Harpy3Ku:

IAN >2xIAN

CTOpOHA NUTaHWS CTOpOHa Harpyaku

OT0 ycnoBue Heo6X0AMMO A1 y4eTa HOMUHAJILHOIO
HeoTkoYawwero agnddepeHunanbHOro TOKa,
KOTOpbIA npencTaBnseTr coboil MakcumanbHOe
3HayeHue TOoKa, MpU KOTOPOM aBTOMATUYECKUN
BbIK/lOYATENDb anddepeHymnanbHOro TOoKa
onpeneneHHo He cpabaTbiBaeT.

CenekTMBHOCTb aBTOMATUYECKUX BhikntoyaTenein ABB B ceTax HM3koro HanpspkeHus |43

CraHpapThl ykasblBaloT 3Ha4eHne tokal, /2,1 ao atoro
3HayeHWs YCTPOMCTBO HE XxapakTepuayeTrcs
onpenenieHHbIM MNOBeAeHNEM, T.e. OHO MOXeT
cpaboTarb, HO MOXET 1 He cpaboTars.

- MuHumManbHoe BpemMs HecpabaTbiBaHUS
aBTOMATMYECKOro BbIK/IOYATENSt HA CTOPOHE MUTaHMS,
OJ151 KaXKA0ro 3Ha4YeHnst TOka, J0JIKHO ObiTb BbilLE, YEM
MakcumalsibHoe Bpems cpabaTbiBaHUS
ABTOMATUYECKOrO BbIK/IIOHATENISI HA CTOPOHE Harpy3KU:

MUWH./NUTaHne NOJH./Harpy3ka

MpennucaHnsa OTHOCUTENbHO KPUBLIX cpabaTbiBaHUS MO
anodepeHuansHoMy Toky 6e3 3agepXkm unam ¢
3a0EepXKOn ONns aBTOMaATUYECKUX BbIKJOHATENEN
andbdepeHymanbHoro Toka, cootsetcTytowmx FOCT P
50030.2, ykasaHbl B MNpunoxeHun B.

OnddepeHuyaumsa BpemMeHn cpabatbiBaHUS MOXET ObITb
peann3oBaHa 6osee MNpocTbiM 006pa3om, MNyTeM
MCNONb30BaHNS yCcTponcTBa auddepeHuranbHOro Toka
C 3aflepXKon (At = npepen BpemeHn HecpabaTbiBaHUS B
Mc unn|S |, ecnn At = 60 Mc) ¢ onpeaeneHHbIM BPEMEHEM
unn o6paTHO-3aBUCUMON BbIAEPXKKON BPEMEHU, KOraa
cpabaTtbiBaHMe MOXeT ObITb 3a4ep>XXaHo B COOTBETCTBUM
C BbIBMPAEMbIM BPEMEHEM.

OTu annapaTtbl 06bIYHO YCTAHABAMBAKTCHA HA CTOPOHE
NUTaHUS OPYrnx yCTponcTe anddepeHumnanbHoro Toka
MIHOBEHHOr0 Tuna, U pekomeHayeTcs obecneynTb
OTHOLLIEHNE NMOPOroB cpabaTtbiBaHWs, paBHoOe 3.

dyHkumna G

3awmTta OT 3aMblkaHUS Ha 3eM/0 MOXeT ObiTb
peanns3oBaHa C WCMNOAb30BaHMEM GyHkumm G,
MMeLWenca B  9NIEKTPOHHbIX  pacuenuTensx,
yCTaHaB/MBaEMbIX HA aBTOMATUYECKMX BbIK/IIOHATENAX B
NMTOM KOpMNyCe WAM BO3OYLUHbIX aBTOMATUYECKUX
BbIK/TIOHATENSX.

XapakTepuctukm cpabaTtbiBaHNA MOXHO OTPEryInmpoBaThb
no Toky (ot 0,2 no 1 x In) n no BpemeHu, ¢ obpaTHO-
3aBUCUMON  UAN  HE3aBUCUMOW OT BPEMEHMU
XapakTepUCTUKON, B 3aBUCMMOCTU OT Pa3NnYHbIX
BApPUAHTOB.

Peannsaumsa 3awmTbl OT KOCBEHHbLIX MPUKOCHOBEHWA
nocpencTBoM PyHKLMN STOrO TUNa TpebyeT TLWATEeNbHOro
aHanunaa pacnpegenutenbHOM CUCTEMbI M 3HAYeHUs ToKa
3aMbIKaHUSA Ha 3EeMJIIO.

Mpu ncnonb3oBaHMM aBTOMATUHYECKUX BblKJlOYaTENemn
Emax MOXHO peann3oBaTb 30HHYIO CENEKTUBHOCTb AN
dyHKUMNM “G” B COOTBETCTBUM C TEMU Xe NPUHLIMNAMU,
KOTOpble ObINN onucaHbl ans GyHkumm “S”.

OTO NO3BONSIET COKPATUTL BPEMS cpabaTbiBaHUS MeXAOy
nocnepoBaTtenbHbIMU 3amTaMmn anddepeHumnansHoro
TOka, yBenuumBas npenen 6e30nacHOCTU B OTHOLLEHUN
nobon HencnpaBHOCTU Ha CTOPOHE Harpysku
aBTOMATUYECKOrO BbIK/IOHATENSA CTOPOHbI MUTAaHUS, Tak
KaK ero Bpemsi cpabaTtbiBaHMS HE Takoe BbICOKOE, Kak eEMY
cneposano Obl ObiTh s obecneyeHnss CEeNekTUBHOCTU B
HanpaBfEeHUN HArpy3ky ¢ NOMOLLbIO KIIACCUYECKOrO
MeToaa BPEMEHHOW CENEKTUBHOCTMU.

q auHaxouund| |
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H
1/ Cepusi NPOEKTUPOBLLUKA

Mpumep
[MprBOANTCSA NPUMEP CETU, B KOTOPOWN HY>XKHO PeanrM30BaTh CENEKTUBHOCTb N0 AnddepeHLmanbHOMY TOKY Ha 3 YPOBHSIX.
C yyeToMm nmetoLmxcs pacuenutenen auddepeHumnanbHoro Toka:

RC221 (Tmax T1-T2-T3)
Perynupyemsbie noporu cpabatbiBaHus IAn [A] 0.03-0.1-0.3-0.5-1-3
Bpems cpabatbiBaHus [C] MrHOBeHHOe cpabaTbiBaHne

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

Bpems cpabatbiBaHus [C] MrHoBeHHoe - 0,1-0,2-0,3-0,5-1-2-3

RCQ

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

LOns obecneveHns cenekTMBHOCTM MOXHO NMPUMEHUTL Cleaytoliee yCTPOMCTBO:

RCD 1 tun RC221 yCTaHOBJIEHHOE, HAaNpuMep, Ha Tmax T1
RCD 2 tun RC222 yCTaHOBJIEHHOE, HAaNpuMep, Ha Tmax T5
RCD 3 tTun RCQ YCTaHOBJIEHHOE, HaNnpMep, Ha Emax E3

U3 rpaduvka BUOHO, kKakumM 06pa3oM NpenoTBpaLLaeTCs NepekpbiTUe KPUBbIX TPEX MPUMEHSIEMbIX YCTPONCTB, 6Grarogaps Yemy
obecneynBaeTCs CENEKTUBHOCTD 15 CIlyvasi 3aMblKaHUS HA 3EMITIO.

BpeMmsiTokoBble XxapakTepUCTUKN

102c T TTTTT TTTT
£ RCD 1| RCD 2 RCD 3

10c

g anHaxouund| |

RCD3 C 3apepxkon At=Is [300MA]

! ! ’

107¢c
RCD2 C 3agepxkoii 300mc [100MA]
% 10-2¢
C 3agepxkon At=60mc [100MA]
10-3¢
RCD1 Bes 3agepxku [30MA]
103 A 102 A 10T A 1A
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[MpunoxeHne B

Mpumep aHanusa cenektusHoctn HH/HH

nokasaHHOW Ha PUCYHKe, C MUTaHMEM OT TpaHcdopmaTopa ¢

CnenyeT BbINOMAHUTbL @aHANN3 CENEKTUBHOCTU A5 YCTAHOBKM, @
HanpskeHnem BTopuyHo o6moTkm 400 B: g

F1
E1B 1250 PR121/P-LSI In1250

X X

I, = 20KA

QF2
T4N 320
Y PR222DS/P-LS |
] In320
I, = 10.5KA
& T2N 160
TMD In160
I = 1.2kA
MmeloTcs yeTbipe ypOBHS:
- QF1E1B 1250 PR121/P-LSI In 1250A X e
(I,=1 10 pn =577 A, 1 =700 A)

- QF2T4N 320 PR222DS/P-LSI In 320A (I, =285 A, |, =300 A)
- QF3T2N 160 TMD160-1600 (I, = 120 A, | = 170 A)

+ QF4 S200LC16 (I, =14 A, 1,=25A)

B cneayouem adanuse npegnonaraetcs, 4TO 4epes
aBTOMaTUYECKME BbIK/TIO4ATENMN NPOMYCKAETCS OMH U TOT xe Tok K3
(nevicTBUTENbHBIE TOKW, NPOXOASLIME Yepes BhiK/lloYaTenu, He BpeMsITOKOBbIE XapaKTEPUCTUKN

YYUTLIBAIOTCS), U YTO BblOpaHHbIE aBTOMATMYECKME BbIKSIIOYATENN 104
CNOCO6HbI 3aWUTUTL Kabenu, BbiK/loYaTenM-pa3beanHNTENn n
npoyne ycTponcTea. 103¢
CHayana cTposiTCsl BPEMSITOKOBbLIE XapaKTepPUCTUKN BblkjtoHaTens
QF4: 0
102¢c \
10c N
NN
\\
N
1c
10-1¢
102¢
$200LC 16 1.2KA
LI | | | |
0.1 KA 1 KA 10 KA

CenekTMBHOCTL aBTOMAaTUYecKMx BhikiodaTenen ABB B ceTtax HM3Koro HanpsbkeHus |45
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Cepusi NpoeKkTMpoBLLMKa

OTMeTUM, 4TO MakcumanbHbIA Tok K3 B Touke, raoe yctaHoBneH QF4, coctasnsieT 1,2 KA, 1 ons NONy4YeHUs NOJTHOW CENEKTUBHOCTU

BpemATOKOBbIE XapaKTEPUCTHKM

104c
103¢c
T2N 160
S200L C16 \
102¢c \ \ \
N\ N
10c N \\\\
\ N N \\
NN ™
1 N h \\\\
c
10-7¢c
102¢ —
1.2 KA
L1
0.1 KA 1KA 10 KA

[0OCTaTO4HO, 4YTOObI MarHUTHbIN nopor Cpa6aTbIBaHI/Iﬂ
aBTOMaTM4eckoro Bulkoyatens QF3 co CTOPOHbI NMUTaHUNA Obin
BblLlLle 3TOr0 3Ha4YeHund, NpuHMMaa BO BHUMaHUA O0MYCKU:

B niobom cnyyae, 3Ha4yeHMe MOJIHOW 3SHEepreTMyeckon
CenekTUBHOCTU, T. €. PaBHOM OTKJIKOYatoLLelt cnocobHocTn S200L
(6 KA), ykasaHo B Tabnuuax koopanHaumn. Yctaskun QF2 6yayt
cneayoLwmMu:

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

Tenepb NOCTPOUM KPMBYKO aBTOMATUHYECKOro Bbik/ovarens QF2

T4N 320:
BpeMmsiTokoBble xapakTepucTuKu

104c T AL
T2N 160 Tan 320
e
S200L C16 \§\
102¢ \ \:
RN
N
10c \\ NG N d \\ YctaBkn QF2 B COOTBETCTBUMM C TEM, YTO FOBOPUJIOCH B
\\\\ \\ \\ npeablaywmx rnasax, 6yayT cnegyowmmm:
1c ™ \\ QF2, T4N 320 PR222DS/P-LSI In320
L: Ycraeku: 0.9 KpuBas: 12c
S:t=const YcraBkn: 8.8 Kpueas: 0,1c

10-c = I: BbIKJ1. (OFF)

102 Taknm 06pa3om, cornacHo Tabnmuam KoopavHauum, 3HaveHne
CenekTUBHOCTMU ByaeT 25 KA, 4TO, B 9TOM KOHKPETHOM cry4ae,
03Ha4aeT MOoJIHYIO CENEKTUBHOCTb.

0.1 KA 1KkA 10 KA

HakoHeL,, cTpouTCs KpMBasi aBBTOMATMYECKOro Belkoyatens QF 1
E1B 1250:
BpemsAToKOBbIE XapaKTEPUCTUKN

o Il
T2N 160
103¢ H m E1 B1250
S200LC16 \§\‘§:~
1026 A SUN
\ \\Ii zo\:§
N NN IR
10c A\ NN R
™
\\\\ \\\ \
1c h h
10-1¢c =
10-2¢
0.1 KA 1KA 10 KA

YctaBkm QF1 B COOTBETCTBUM C TEM, 4TO FOBOPWUSIOCb B
npeaplaywmx rnaeax, oyayT cnenyrowmmm:
QF1, E1B 1250 PR121/P-LSI In1250
L: YctaBkn:  0.47
S:t=const YcrtaBkm: 3.5
I: BbIKJ1. (OFF)

KpuBas: 48 c
Kpueas: 0,2c

C aTumun yctaBkamu 13 Tabnuy koopanHaumm BUAHO, YTO
nony4dyaeTcd noJjiHad CeneKTMBHOCTb, T.e. npe,u,eanbm TOK
CENEKTUBHOCTM PaBEH OTKJIOYAIOLLEN CMTOCOOHOCTM YCTPOMCTBA
T4N, paBHoin 36 KA.
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Ecnv Heo6xoaMMo yunTbiBaTh AENCTBUTENIbHbIE TOKW, MPOTeKaloLlMe B aBTOMATUYECKUX BbIK/OYaTeNsX, CleayeT NoMHUTb, YTO TOK
neperpyskun BbIKOYaTENSs CO CTOPOHbI HArpy3Ku ONpeaensieTcsl Ha CTOPOHE NMUTaHUS C YH4ETOM TOKOB APYruX NuHuiA. C 3ToW Lenbto
Oy[eT pacCMOTpPeHa yCTaHOBKa, Noka3aHHas Bbile, C AOMNyLLEeHUEM, YTO MeeTCs Be Apyrux Harpy3ku B 100 A:

&
QF1
E1B 1250 PR121/P-LSI In1250

I, = 20KkA

k

285 A 100 A 100 A
QF2
T4N 320 PR222DS/P-LSI In320

AHannaupyeTcs camas Kputuyeckast cuTyauuns, B KoTopoin 6epetcsa BpemMsa cpabaTbiBaHUS C MUHUMANIbHbIM AOMYCKOM As
aBTOMATMHYECKOro BblKJ1to4HaTesid CO CTOPOHbI MUTaHUA 1 C MakKCUMaslibHbIM 0MYCKOM AJ14 BblK/lOHaTesid CO CTOPOHbI HAarpy3ku: B QF2
npegnonaraetcs neperpyska 416 A. Tok, KoTopblin npoxoauT Yepesd QF 1, 6yneT coctaBnsaTts 616 A:

BpemsATOKOBbIE XapaKTEPUCTHKM

104c ‘
T4N 320
103c
3726 E1B 1250
‘ R
102 |-315¢ | L[] 777>;t:;§77ﬁm,7 L
\\
~\\
10c \\\\
1c
10-c = B aTux ycnoBusix, aBToMmatnyeckuii Bolkodatens QF1 E1B 1250
CO CTOPOHbI NUTaHUsA cpabatbiBaeT 3a Bpems 315 ¢, B TO Bpems
1026 kak BbltouaTens QF2 T4N 320 co cTopoHbI Harpy3km cpabaTeiBaeT
3a BpemMsi HeMHoro 6onbluee - 372 ¢. [1na 3Toro 3Ha4yeHus Toka
416 A 616A CeNneKTUBHOCTbL B 30HE Neperpysku He obecnedynBaeTcs.
0.1KA 1KA 10 KA

KoHeyHo, aBToMaTMYECKWiA BbIKTIOYATE b CO CTOPOHbI MUTaHNA He cpabaTtbiBaeT npu 416 A, Nnpyyem ans sHadeHuii 6onee BbICOKUX, YeM
416 A (Hanpumep, 700 A), Bpemsa cpabaTbiBaHNS aBTOMATMYECKOr0 BbIK/l0YaTESIA CO CTOPOHbLI NMUTaHUSA O0JblLe BpeMeHU cpabaTbiBaHUs

BbIK/IOHATENS CO CTOPOHbI HArPY3KW, Tak Kak CyMMa TOKOB APYIMX HArpPy30K MEHbLLIE ‘BANSIET HA MOJIHbIN TOK, KOTOPbIN NPOXOAUT Yepes
HUIX.

HakoHeL, oueHKa TOKOB, KOTOpPble OENCTBUTENIbHO NPOTEKAIOT Yepeld aBToOMaTuyeckmne BbiKIoHaTenn, nenaet CenekTMBHOCTb
onpeaensiowmmM GakTopoM A1 HEKOTOPbIX 3HAYEHUI TOKA NEeperpysku, 1 B 3TUX CIydasx PeLleHneM MOXET ObiTb MCMONb30BaHME
KprBOM pyHKUMK L, pacnofioXeHHON BbiLLe.
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[MpunoxeHne I

JononHutenbHble cooGpaervm OTHOCUTENBHO AENCTBUTESNIbHbBIX
TOKOB, NpoTeKalLmMX B aBTOMATUYECKNX BbIKNTIOHaTENAX

Kak ynomMsiHyTo Ha cTp. 5 paHHOW nyb6nukauunm, ans
DEeNCTBUTENbHBIX TOKOB, KOTOPbIE NPOTEKAOT B aBTOMAaTUYECKMX
BbIK/TIOYATENSAX, MOXHO OTMETUTL TPU Clyyas:

- OOVH aBTOMAaTU4YECKMI BbIKOYaTENlb HA CTOPOHE NUTaHUA
0OHOro aBTOMaTUYECKOr0 BbIKKOHYATENS HA CTOPOHE HArpy3kun
(nponyckaeTcst 0ANHAKOBbIN TOK);

- OOWMH @aBTOMAaTMYECKMI BbIK/lOYaTElb HA CTOPOHE MUTaHUSA
HECKOJIbKMX aBTOMATUYECKUX BbIKJlOHATENEN HAa CTOPOHE
Harpys3km (4epes BbIK/lOYaTENb CO CTOPOHbI NUTAHMUSA

nponyckaeTcsi TOk 6osee BbICOKWUM, HeM TOK Hepes BbIK/io4aTenm
CO CTOPOHbI HAarpy3ku);

- nBa unn 6onee aBTOMaTUYECKMX BbIK/lOHaTENsi HA CTOPOHE
MATAHNS U HECKOJIbKO aBTOMATUYECKUX BbIKJlOYaTENEN Ha
CTOPOHE Harpy3Ku.

C noMoLLbl0 HECKONIbKUX MPUMEPOB MoKa3blBaeTCH, Kak
HenpasubHOE onpeaeNieHe BeNYnH OeACTBUTENIbHbIX TOKOB,
KOTOpbIE MPOTEKAIOT B @BTOMATUYECKMX BbIKJIOUATENSAX, MOXET
NMPUBECTM K OTCYTCTBUIO CENIEKTUBHOCTM B 30HE NEePErpy3Ku Un K
yBENIMYEHUIO pa3MepoB BblkfloyaTenein ana obecrneyeHus
CEeneKkTUBHOCTU B 30He K3.

ABTOMaTMYECKMI BbIKJIIOHATESIb CO CTOPOHbI MUTaHUSA aBTOMAaTUYE€CKOIr0o BbIKJIIOYaTEs1Isi CO CTOPOHbI

Harpysku

B aTtom cny4vae 4epes oba aBTOMaTUYECKUX BbIKIIOYATENS nponyckaeTca OOAUH 1 TOT Xe TOK, KaKk B HOpMaJibHbIX YCNOBUSAX, TakK U NMpu

neperpyske.

CnepoBartesnbHoO, A5 NPOBEPKM BPEMSATOKOBOM CENEeKTUBHOCTU B 30HEe neperpysku n K3, AocTaTouHo yoeamnTbes, 4To KpuBble

cpabaTbiBaHUS ABYX YCTPOWCTB HE UMEIOT TOYEK NepecedeHuit.

0 | Vs =400
LLLN/TN-S

T4N 250 PR221 In250
\V

T4N 250 PR221 In250

-Ls

T4N250 PR221 In250 - TAN250 PR221 In250

104c

103c

102¢c

100 MR

Vi
y/anv/;
A

10-7¢c

10-2c

0.1 KA 1KA 10 KA
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ABTOMaTU4YECKMUIA BbIKJTIOYATEJIb CO CTOPOHbI MUTAHUS HECKOJIbKUX aBTOMaTUYECKUX BbIKJTIOYATE el CO CTOPOHbI HAarpy3Ku
Takas ycTaHOBKa, padyMeeTcsl, Hallle BCero BCTPEYaeTCs Ha NPaKkTyKe.

Mpun Hannuum 6onee 0QHOro aBTOMATUHECKOrO BbIK/IIOYATENS HA CTOPOHE Harpy3ku, 3Ha4eHUs TOKa Y BbIK/I04aTeNs CO CTOPOHbLI MUTaHUS 1
BbIKJIIOUATENSI CO CTOPOHbI HArpy3ku, AJis KOTOPbIX HEOOXOAMMO 0BECMEUYNTb CENEKTUBHOCTL, OYAYT Pa3NINYHBIMU.

CnepoBatesibHO, Bpems cpabaTbiBaHNs aBTOMATUYECKOMO BbIK/OHaTes1si CO CTOPOHbI HAarpy3KiM BCIEACTBYE CBEPXTOKA HEOOXOAMMO CPaBHUTh
C BpemeHeM cpabaTbiBaH/s aBTOMATUHECKOrO BbIK/IOYATENS CO CTOPOHbI NMUTaHKS B COOTBETCTBUM C CYMMOW BCEX TOKOB, KOTOPbIE N0 HEMY
npoTeKaloT.

Mpumep

B ycTaHOBKe, NOKa3aHHOW Ha PUCYHKE, MPU HOPMaJIbHbIX YCIOBKSX Yepe3 aBTOMaTUHECKUIA BbIK/KOHaTE b CTOPOHBI MUTaHUS NPOMyCKaeTcs
Tok 360 A, B TO Bpemsi kak 4yepes oboit oTxopaLumii duaep nponyckaetcs Tok 90 A.

B03MOXHbIe yCTaBKy aBTOMaTU4ECKOr0 BbIK/IO4ATENS, HA OCHOBAHMM TOKOB, KOTOPbIE MO HAM NPOTEKAIOT, CleaytoLme:

CBA: 11=0,92x400=368A (t1=3¢)

CBB: 11=0,90x100=90A

KpviBble aBTOMaTU4ECKUX BbIK/IOYATENEN C YCTaBKaMu, Yka3aHHbIMU BbILLIE, MOKa3aHbl Ha pUCYHke. Kak cneayet n3 HayanbHOro aHanmaa,
04eBUOHO, MEXY ABYMSI aBTOMATUHECKMMU BbIK/TIOHATENSMU MOXHO 06ECNeHnTb BPEMSTOKOBYIO CENEKTUBHOCTb.

T45400 PR221 400 - T25160 TMD

U, =400B 10t
LLLN/TN-S
>AL 103¢
A
T5S 400 PR221DS-LSI R400 102¢ N &
Uz 400 B Ib=360.0 A \\ \{|
I’k LLL = 50 KA 10c \\\\ NS
S T P TR
B1 B2 B3 B3 NN
T25 160 T2S 160 T25 160 T2S 160 Te N
[5]TMD100-1000 15 TMD100-1000 1 TMD100-1000 - TMD100-1000 \\
N
10-c
- 1b=90.0 A Ib=900 A b=90.0 A b=90.0 A
1z=1340 A 1z=1340 A 1z=1340 A 1z=1340 A
10-2¢
IN=90.0 A IN=90.0 A IN=90.0 A IN=90.0 A
0.1 KA 1 KA 10 KA
1046 T4S400 PR221 400 - T25S160 TMD
Tenepb NPeanosioxXrm, 4TO UMEIOTCH YCNOBUA Neperpyskn B 103¢c
Harpy3ke L1, kotopas notpebnset Tok 200 A. \
Yepes aBTOMaTU4eCKuMi BeikNtouaTens B1, cnegoBatensHo, 6yaet 102¢ -\
nponyckaTtbcs Tok 200 A, a yepes BbiktovaTens A - Tok 470 A (200 \ \Q\
+90+ 90 +90). 106 SINUENSN
Mpu ycTaBkax, KOTOpble NMPUHATHI Bbile, CYLLECTBYIOT YCI0BUS, N \\
nokasaHHbIe Ha PUCYHKE, NMpu KOTOPbIX 062 aBTOMATUYECKUX 1o NG T
BbIK/tO4aTENS cpabaThbiBalOT 3a BpeMsi NpuMepHo paBHoe 50 c. \\
Takum 06pa3oM, NPU HavasbHbIX YCTaBKax B Cllydae neperpysku \§__
He GyAeT CeneKTMBHOCTM Mexay napoil paccmatpusaembix 10 € T
aBTOMAaTUYECKUX BbIKJIOHaTENEeN. |
10-2¢c |
M3MeHUM ycTaBKM aBTOMATUHECKOrO BbIK/OYATENS! CO CTOPOHbI 0.1 KA TKA 10 KA
NUTaHKs, HaNnpPUMep, NMoBbICKB BpeMs cpabaTbiBaHns 3alinTbl L T4S400 PR221 400 - T2S160 TMD
OT Neperpysku: 104c
CBA:11=0,92x400=368 A (t1=12¢)
103c
B 30He neperpysku MOXHO MOJy4UTb CENIEKTUBHOCTb, MOCKOJIbKY: N
aBTOMaTUYeCKUI BbIKJlOYaTENlb CO CTOPOHbI Harpysku B 102¢ \\ N N
cpabarTbiBaeT NpUMepHo Yepes 50 c; N ‘\
aBTOMaTUYECKUI BbIK/OYaTENIb CO CTOPOHbI NMUTaHuUs A 10c AN )
cpabartbiBaeT npumepHo Yepes 200 c. \\\ :\\
1c NID Q
B 6onblunHCTBE criyyaes, gaxe 6e3 npoBedeHns 4aHHOro \\
aHanuMsa, pasMep M pacnpeneneHvue neperpy3ku Mexay  10-c N==
aBTOMATMYECKMMU BbIKJTIOHATENSIMU MO3BONSIOT MMETb Pa3HuLLy BO
BpemMeHn cpabaTbiBaHUS, AOCTATOYHYIO O]9 peanvaauunn 1026 I
BPEMSTOKOBOW CENTIEKTMBHOCTH.
0.1 KA 1KA 10 KA
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Heckonbko BbikJlOYaTenel Ha CTOPOHEe NUTaHUA HECKOJIbKUX BbIKJlloYaTesnieli CO CTOPOHbI Harpy3ku
[nsi BbINOSIHEHWS YNPOLLEHHOrO aHann3a Heo6X0AMMO MPUHATb, YTO Lierb COBEPLUEHHO CUMMETPUYHA U, CNeAoBaTesIbHO, MOJHbIN TOK,
BbI3bIBAEMbI HArpy3kamu, OeUTCS Ha PaBHble YacTu B TPEX aBTOMATUYECKUX BbIK/OYATENSAX CO CTOPOHbI NUTAHUS.

Mpumep
B HOpManbHbIX YCIOBUSIX B YCTAHOBKE, MOKa3aHHOM Ha PUCYHKE, Yepe3 aBTOMaTUYeCKMe BbIKOYATENN CTOPOHbI MUTaHUS NPOnyckaeTcs
ToK 1000 A, B TO BpeMs kak Yyepes aga otxoasawmx duaepa npotekaet Tok 1000 A n yepes gpyroii - 2000 A.
B npvBeneHHOM 34eCb aHann3e NpPoBEPSIETCS CENEKTUBHOCTb MEXAy aBTOMATUYECKMM BbIKIO4aTENIEM CO CTOPOHbI NUTaHns A n
BblKJltlo4aTENs G0MbLIEro UX ABYX oTXoaawmx ¢uaepos B1.
Bo3MOXHble YyCTaBkKM aBTOMATUYECKUX BblKﬂIO‘-I&TGJ'IGI‘/’I, noslyd4eHHble Ha OCHOBaHWMM TOKOB, KOTOpPbIE MPOTEKakT Mo annapartam,
cnepyiwouime:
CBA: 11=0,925x1250=1156 A (t1=12c)

12=8x 1250 = 10000 A (t2=0,4c¢c)

13 = OFF
CBB1: 11=0,80x2500=2000A (t1=3¢)
12=3x2500=7500A (t1=0,2¢)
13 =OFF
U, =20000B
623 E1B 1250 PR121/P - E3N 2500 PR121/P
104c
@ ™1 @ ™2 TM3
<X Unou2 = 400 B <X Uow2 =400 B <X Unou2 =400 B 1056
Sn =800 KBA Sn =800 KBA Sn =800 KBA % (B!
A NN
CB A CB A CB A 102¢ AN
E1B 1250 E1B 1250 E1B 1250 N
571 PR121/P-LSI > PR121/P-LSI 7 PR121/P-LSI N
L] 1250 L] 50 L 50 10c
Ik =55 KA
i( CBB1 % CBB2
E3N 2500 S7H 1250 Tc L
PR121/P-LSI PR212/P-LSI —
1n2500 In1250
10-7¢c
L1 L1
Suon = 1385.64 KBA Suon = 692.82 KBA R
Cos ¢ =0.90 Cos ¢ =0.90 102¢
In=2000 A In=1000 A 0.1 KA 1KA 10KA 100 KA

KpvBble AByx aBTOMaTUHECKMX BbIK/lOHATENEN, pacCMaTpmBaeMble 4515 Cry4as yCTaBOK, YKa3aHHbIX BbilLE, MOKa3aHbl HA PUCYHKE.
Ha nepBbIil B3rnsa, KaXeTcs, 4HTO Mexay ABYMS YCTPOMCTBAMWN HE MUMEETCHA BPEMATOKOBOW CENIEKTUBHOCTU.

Tak Kak 3Tv aBTOMaTUYECKME BbIKOYATENIN OCHALLEHbI 3/1EKTPOHHLIMM pacLenuTensMmn, NpoBepuM BpemMsi cpabaTtbiBaHus ABYX YCTPONCTB
Npv 3HAYUTESIbHLIX TOKaX.

1,05 x ['1aBTOMATNYECKOrO BbIK/IOYATENS CO CTOPOHbLI MNTaHUS 1,2 x I3 aBTOMATMYECKOro BbIK/IOHATENS CO CTOPOHbI HArpy3ku
1,=1156x1,05=1214 A t,=700c¢c I;=7500x 1,1=8250 A t,=45¢c
4YTO COOTBETCTBYET TOKY Ha B1: 4YTO COOTBETCTBYET TOKY Ha A:
1;= (1214 x 3) - (1000) = 2642 A t;=450¢ I,= (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 103¢c
N NN
N
$§§\ \\\ﬁ\\\
102¢c SRS 102¢ RN
\sa\ NN
‘:\ \:\
10c v 10c i
1c 1c
10-1c 10-c
10-2¢ 102¢c
0.1 KA 1KA 10 KA 100 KA 0.1 KA 1KA 10 KA 100 KA
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Kak MOXHO BUAETb, Aaxe eCnn KPUBbIE NMEPEKPLIBAIOTCS, B 30HE NepPerpysku CyLLLEeCTBYET BPEMATOKOBaS CENEKTUBHOCTb.

Mpu BIGOPE 3HaYEHMSs Icw Takxke LOKHbI YYUTLIBATLCS AENCTBUTENbHbIE TOKU, MPOTEKAOLLME B aBTOMATUYECKMX BbIK/IOHATENSX.
Yepes aBTOMaTMYECKUNE BIKIO4ATENM A MPONYCKAaeTCsl TOK MakCUMYM:

36 kA Bcneacteme K3 mexay aBToMaTnyeCckuM BbIKloHaTeNnemM 1 TpaHcopmMaTopom

18 kA Bcnencteue K3 Ha wuHe.

CnepoBaTtenbHO, 9TV aBTOMATUYECKME BbIKIIOYATENN A0MKHbI OblTh BoiOpaHbI C:
lcu > 36 kA Tak Kak OTKJIIo4aloLas CnoCobHOCTb A0/KHA ObITh BbiLLe, YeM MaKCUMabHbI TOK K3
lcw > 18 KA Tak Kak CeNIeKTMBHOCTb MO BpeMeHU TpebyeTcst obecneynTb TONbKO A5 annapaTta Co CTOPOHbI HArpy3Ku.

[na BO3MOXHOM CENEKTUBHOCTM B OTHOLUEHUWN APYIrMX YCTPOMCTB CO CTOPOHbI Harpy3ky aBToMaTuyeckuin Belktodatens B1 gomxeH

NMeTb:
lcw > 55 KA.
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' Cepusi NpOEKTMPOBLLMKA

[ noccapum

Is

npenesibHbI TOK CEeNEKTUBHOCTH

Icu

npenenbHaa oTKoYarLaa CMOCOBHOCTb aBTOMATUYECKOro BbIK/lOYaTeNs npu K3

lcw

HOMWHabHbIA KPAaTKOBPEMEHHO BblAEPXNBAEMbI TOK

Kateropusa A

TMN aBTOMATUYECKOro Bblktovatens 6es lcw (ykasblBaeTcs AJ1 QHEPreTu4ecKom CeNeKTMBHOCTN)

KaTteropusa B

TUM aBTOMATUYECKOrO BbIktoYaTens ¢ lcw (yka3biBaeTca ANl BDEMEHHOW CENIEKTUBHOCTM)

HOMMHAJIbHBIA TOK pacuenuTens (OI'Ipe,EI,EJ'IFIeT HOMMWHAJIbHBIA TOK @BTOMATUYECKOrO BbIK/OYaTENS,

In
OCHALLEHHOro pacuenuTesieM, 0 KOTOPOM MAET peyb)
lu HOMWHaNbHBIV HENPEPbLIBHBIM TOK @aBTOMATMYECKOrO BbIKNOYATENS (Onpeaenser
“pa3mep”’aBTOMATMHECKOr0 BbIKIlOHaTENS)
18,,../13,,.= MakcuMabHbIi/MUHMMASIbHBIV NMOPOr cpadaTtbiBaHNsA MYHKLMN 3aLUUThI OT MIHOBEHHOro K3
Mpumep:
- ong MoaynbHoro annaparta ¢ kpueor € (Im=5..10In) —13_.=10In, 13 =5In
- [0S aBTOMaTMHECKOro Bbiktodatens B amtom kopnyce TMD (Im=10In+20%7*) - 3,.=12In, 13 =8In
- ona GyHkumn | anekTpoHHoro pacuenutens (13=10In+10%*) —13,,.~11In, 13 =9In
Ik TOK KOPOTKOrO 3aMblKaHUS
TMD TEPMOMAarHUTHbIN PaCLENUTESb C PErYIMPYEMbBIM TEMI0BLIM U GUKCUPOBAHHBIM MarHUTHOM NOPOroM
TMA TEPMOMArHUTHBIM pacLennTeslb C PeryampyemMbiM TEMIOBLIM 1 MarHUTHOM MOPOrOM
EL 3NEKTPOHHbIN pacLenuTenb
DyHkuua L 3auimra ot neperpysku
dyHkuma S sawumTa ot K3 ¢ 3aaepxkoni
dyHkuma | MrHoBeHHas 3awmTa ot K3
dyHkuma G 3amTa OT 3aMblKaHUa Ha 3EMITI0
dyHkumsa D 3almTa OT HAaNpPaBNEHHOrO KOPOTKOro 3amblKaHKs
1 nopor cpadatbiBaHNsA GyHkummM L
t1 BpemMs cpabartbiBaHus GyHKumn L
12 nopor cpabaTtbiBaHUS PYHKLUMN S
t2 BpemMs cpabaTtbiBaHUs YHKUMK S
13 nopor cpabartbiBaHus OyHKUMN |
14 nopor cpabaTbiBaHUsA GyHKUMK G
t4 BpemMs cpabatbiBaHus yHKumn G
17 nopor cpabatbiBaHUs GyHKLMK D
t7 Bpems cpabaTtbiBaHUA GyHKUUM D
Bpems BpeMS cpabaTtbiBaHWs 3NEKTPOHHOIO pacLenuTens, Koraa BKoYeHa 30HHas
CEeJIEKTUBHOCTU CEeJIEKTUBHOCTb M BXOOHOM cuUrHan 6J10KMPOBKN OTCYTCTBYET.
Camo3zawmra 33aLMTa aBTOMATMHECKOrO BbIKIIOYATENS B JIMTOM KOPMYCE, OCHALLLEHHOIO 3/1IEKTPOHHBIM
pacuenutenem, obecneymBaroLLasa 6bICTpoe cpabaTtbiBaHMe nNpu naonnposaHun K3 ans
TOKOB BblLLIEe 3Ha4eHus lu B 10 - 12 pa3s, gaxe npu OTKIOYEHHOW QYHKLUMM MITHOBEHHOM
3awmTtbl (OFF).
ft (dyT) Mepa JiviHbl B pyTax

* %...% = [0nycK 3awmThl
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B pesynbTate pa3paboTkn HOBbIX CTaHOAPTOB 1 060PyA0BaHMSA
TOYHOCTb TEXHUYECKMX XapakTEPUCTUK 1 rabapuToB, yka3aHHbIX B
LaHHOM nocobuun, TpebyeT noaTeepxaeHns cneunannctos ABB.

ADVLOC0801MANO7ARU

ABB UHpycTpu n CTtpomTexHuka

117861, Mockea, 620066, EkatepuHOGypr,
yn.O6py4yesa, g 30/1, cTp.2 yn. bapxotckas, 1, od. 212
T: +7 (495) 960 2200 T: +7 (343) 369 0069

®d: +7 (495) 960 2220 ®: +7 (343) 369 0000
193029, CaHkT-MeTepbypr; 664050, UpkyTck,

B. CmoneHckuii np., 6 yn. Baikanbckas, 291

T +7(812) 326 9915 T: +7 (3952) 563 458

d: +7(812) 326 9916 ®d: +7 (3952) 563 459

344002, PocTtoB-Ha-[oHy,
yn. MylwkuHekas, 72a
T: +7 (863) 255 3971
®d: +7 (863) 255 3921

630007, HoBocubumpck,
CepebpeHHukoBckas yi., 14/1
T +7 (383) 210 0542

®: +7 (383) 223 4917

420021, KazaHb,

yn. Mapwxckoit KoMMyHbl, 26
T: +7 (843) 292 3971

®: +7 (843) 292 3921

603093, HuxHuin Hosropoga,
yn. PoguoHosa, 23

T: +7(831) 461 9102

®: +7(831) 461 9164

394006, BopoHex,
yn. Ceo6oasl, 73

T. +7 (4732) 393 160
&: +7 (4732) 393 170

443010, Camapa,

yn. KpacHoapwmerickas, 1
T: +7 (846) 269 6047
®d: +7 (846) 269 8046
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