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MepeueHb COKpalleHUi

ABP - aBTOMATUYECKU 1 BBOS, PE3€EPBA;

AlNB - aBTOMATMYECKoe NOBTOPHOE BK/IOYEHUE;

ACY - aBTOMATU3NPOBAHHAA CUCTEMA YNpPaBAeHUA;
AYB - aBTOMATMKa ynpaBaeHUsA BblKaoYaTenem;

ALMN - aHanoro-umdpoBo npeobpasoBaTess;

AYP - aBTOMATMYeCKan YacToTHaA pasrpysKa;

BTH - 6POCOK TOKa HaMarHM4MBaHUS;

BB - BbICOKOBO/IbTHbIW BbIKAOYaATEND;

BHP - BOCCTAHOB/IEHNE HOPMANBLHOIO PeXnMa;

BO - BHELWWHee OTK/IloYeHue;

BTX - BPEeMATOKOBaA XapaKTepUCTUKa;

na3 - AATYMK OYroBOM 3aLLMTbI;

B - ANCKPETHBIN BXOA;

palil] - AelWyHTUpoBaHMe ToKoBbix OM BB;

3AP - 3aWWMTa OT aCUHXPOHHOTO PEXNMA;

33 - 3eM/1IfHaA 3alMTa (OT 3aMblKaHWI Ha 3eMto);
343 - 3aWMTa OT AYroBbIX 3aMblKaHWN;

3MM - 3aWMTa MAKCMMAJIbHOM MOLLHOCTH;

3MT - 3aWMTa MMHUMANBLHOTO TOKA;

3MH - 3aLUNTa MUHUMA/IbHOTO HanpAXeHus;

3MY4 - 3aWMTa MMHUMANbHOM YacTOTbl;

3HH - 3alLMTa OT HECUMMETPUUN HAMPAKEHWUN;

3H® - 3alLMTa OT HECUMMETPUM asHbIX TOKOB;

3MH - 3aWWMTa OT NOBbILLIEHHOTO HAMPAXEHUA;

3NT - 3aWMTa OT NyNbCaLMM TOKa;

30N - 3alMTa OT NOTEPU NUTAHUA;

3M4 - 3aWMTa OT NOBbILEHNA (MOHUKEHMA) YACTOTbI;
KUH - KOHTPO/Ib UCMPABHOCTM Liemeit HanpsaXeHus;
N3 - JIOTMYECKan 3alunTa WKH;

MK3n - MMKPOKOHTPO/INEPHas 3aLmMTa NPUCOeANHEHNN;
MT3 - MaKCMMa/ibHasA TOKOBaA 3aLUNTa;

My - MeCTHOe ynpasJ/ieHue;

HM+ - NONIOXKUTENbHOE HanpaB/ieHNe MOLLHOCTU (OT WWH B IMHUIO);
HM- - OTpULaTesIbHOE HanpaBAeHUE MOLHOCTH (K WMHAM OT INHUK);
HTO - HOMMHA/NbHbIV TOK OTK/IIOYEHUA BbIKAOYATENS;
HLUH - HEUCNPABHOCTb Lenei HanpsXeHus;

033 - oAHOoda3HOoe 3aMblKaHWe Ha 3eMto;

on - 0TXOAALLAA IMHUA;
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OHM - OpraH Hanpas/JeHNA MOLLHOCTH;

MK - MepCcoHaNbHbIA KOMMNbIOTEP;

ny - NaHenb ynpasBAeHusa n MHAMKaLmu;

PB - py4HOeE BK/lOYeHMe;

PO - PY4YHOE OTKIOYEHMUE;

PMB - pene nosIoXKeHMA BKAOYEHO;

PNo - pene nosIoXKeHUA OTKAIOYEHO;

CB - CEKLMOHHbIN BbIK/IOYaTEeNb;

CMn OTKN - CaMONpPOU3BOJ/IbHOE OTK/IIOYEHUE BbIKAOYaTeNs;
™ - Tenen3amepeHue;

TH - TpaHCPOpPMaTOp HaNPAXKEHUS;

TC - TenecurHannsaums;

TT - TpaHchOpPMaTOP TOK3;

TY - TeneynpasneHue;

TTHN - TpaHchopmaTop TOKa HyNeBOM NOCNe0BATENIbHOCTH;
n - TenjoBan neperpyska 3NeKTPUYECcKoro Asuratens;
TY - Teneynpas/fieHune;

ya - YPOBEHb A0CTYNa;

YMT3 - yCKopeHue MT3;

YPOB - YCTPOWMCTBO pe3epBMpPOBaHMA OTKa3a BbIKNtOYaTeNs;
Xn - XONOAHbIN MYCK Harpysku;

YAIMB - YaCTOTHOE aBTOMaTUYeCKOe NOBTOPHOE BKAOYEHWUE;
wn - WMHKW NUTaHWA;

oM - 9/IEKTPOMArHUT;

Ucw - HanpaM)eHne cOOpPHbIX LWKH.
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HacTosAuwee pykoBoACTBO MO 3KCMAyaTauMu npefHasHavyeHo A/1A O3HAKOMJIEHUA C
TEXHUYECKUMW [aHHbIMU, KOHCTPYKLUMEN, YCTPONCTBOM, NPUHLUNOM paboTbl U Npasu-
NlaMK 3KCMyaTauMM MUKPOKOHTPOIEPHOM 3awwmTbl npucoeanHeHuii MK3M-Mukpo
2.0.

Bnok paspaboTtaH B cooTBeTCcTBUM C TpeboBaHuamu P 34.35.310-97 «Obwme Tex-
HUYecKMe TpeboBaHMA K MMKPONPOLLECCOPHbIM YCTPOMCTBAM 3alUMTbl U aBTOMATUKM
3HeprocucTem» c cobaloaeHnem HeobxoaMmbix TPE6OBAHMI AN NPUMEHEHUA Ha Noa-
CTaHUMAX KaK C MOCTOAHHbIM, TaK U C NepemeHHbIM (BbIMPAMIEHHbIM NepemeHHbIM)
onepaTMBHbLIM TOKOM.

K akcnnyataumm 6710Ka AONYCKAOTCA AULA, U3YYMBLUME HACTOALMMN LOKYMEHT M
MMeloLMe COOTBETCTBYHIOLLYIO rpynny AONycKa W NOArOTOBKY B 061aCTM NPOMbILWAEH-
HOW 3N1EKTPOHUKMN U MUKPONPOLECCOPHOMN TEXHUKM.

MpeanpuATHE-N3roToBUTENIb MOXKET BHOCUTb U3MEHEHUA B YCTPOMCTBO, CBA3AHHbIE
C ero ycoBepLUEeHCTBOBaHWEM, B LIe/IOM He yXyALalolme ero XxapakTepucTMkn n He oT-
pakeHHble B JaHHOM JlOKYMeHTe.

BHumaHue!
He BK/ItOYaTb YCTPOMCTBO A0 M3YyYeHUs HACTOALLEro PyKoOBOACTBA NO 3KCM/yaTaumm.

BHumaHue!
[aHHoe pyKoBOACTBO npegHasHayeHo ana 6nokos MK3M cnegyowmx moandmka-

uni:
MK3M-Mwukpo 2.0-1
MK3M-Mwukpo 2.0-1-T
MK3M-Mwukpo 2.0-1-4L
MK3M-Mwukpo 2.0-2
MK3M-Mwukpo 2.0-2-T
MK3M-Mwukpo 2.0-2-4L1
MK3M-Mwukpo 2.0-2-43
MK3M-Mwukpo 2.0-2-T-43
MK3M-Mwukpo 2.0-2-41U-43
MK3M-Mwukpo 2.0-3
MK3M-Mwukpo 2.0-3-T
MK3M-Mwukpo 2.0-3-4LL
MK3M-Mwukpo 2.0-3-43
MK3M-Mwukpo 2.0-4
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1 HASHAYEHUE

MUWKPOKOHTPONNEPHOE YCTPOMCTBO 3alMTbl NpefHa3HayeHo A/A BbIMNOJHEHUA
bYHKUMIA peneltHoM 3alumTbl, aBTOMATUKK, YNPaBAEHUA U CUTHAU3aUUK npucoeauHe-
HWIA HanpaxeHWem 6-35KB Ha NOACTAHUMAX C NMEpPeMEeHHbIM, BbIMPAMAEHHbIM nepe-
MEHHbIM M MOCTOAHHLIM OMEePaTUBHbLIM TOKOM.

Bnok obecneunsaeT GyHKLMM 3aWNUTbI U aBTOMATUKMU BO3AYLIHbIX U KabesbHbIX n-
HUI 3neKTponepeaayu, BblkatoYaTenen pacnpenenmTesnibHbIX YCTPOMCTB, PEKI0Y3epos,
TpaHchopmaTopoB MOLWHOCTbIO A0 6,3MBA u 3snekTpoaBuraTesield MOLLHOCTbIO A0
4MBrT.

YcTpoicTBo 6/10Ka NpegHasHayYeHo A5 YCTaHOBKM B pesieiHbix oTcekax KCO, KPY,
KPYH, KT, Ha peneiHbix NaHensx u nNyabTax ynpaBaeHUA 3NEKTPOCTaHUUA U NOACTaH-
V7178

Bnoku moryT BKAtoyaTbea B ACY TIM 1 MHGOpPMaLMOHHO-YNpaBAsAoWME CUCTEMbI B
KayecTBe NoACUMCTEMbI HUXKHEro YpOBHA. YCTPOMCTBO BblAAET Ha yAasneHHble pabouuve
MeCTa 3KCMJ/yaTaluMOHHOIO U AUCNETYEPCKOro NepcoHana MHGOPMaLMIO O NMONOKEHUMU
KOMMYTaALMOHHOrO annapaTa, 3aperucTpupoBaHHy0 MHPOpMaLMio aBapuiiHbIX cobbl-
TUI, TEKYLLYIO MHGOPMALIMIO MO BCEM KOHTPOAMPYEMbIM NapameTpam.

BapuaHTbl UICNONHEHWIA YCTPOWCTBA NPUBEAEHDI B TabanLe HUKe.

Kon-so Noanutka ot
Mogudukauma 6noka MK3M ANCKPETHbIX B'ropw:Hblx L;:I; QI\AIIU;B
BX0A08B/BbIX0OA0B ueneii TT
MK30M-Mwukpo 2.0 -1 4/4 - - -
MK3M-Mwukpo 2.0 - 1-T 4/4 + - -
MK3M-Mwukpo 2.0 — 1-AL 4/4 + - +
MK3M-Mwukpo 2.0 -2 11/8 - - -
MK3M-Mwukpo 2.0 - 2-T 11/8 + - -
MK3M-Mwukpo 2.0 - 2-AlL 11/8 + - +
MK3M-Mwukpo 2.0 - 2-43 11/8 - + -
MK3M-Mwukpo 2.0 - 2-T-A3 11/8 + + -
MK3M-Mwukpo 2.0 - 2-4LW-A3 11/8 + + +
MK3M-Mwukpo 2.0 -3 18/12 - - -
MK3M-Mwukpo 2.0 - 3-T 18/12 + - -
MK3M-Mwukpo 2.0 — 3-AL 18/12 + - +
MK3M-Mwukpo 2.0 — 3-43 18/12 - + -
MK3M-Mwukpo 2.0 — 4 25/16 - - -
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Tabnvua 1.1 — PyHKUMKM 3aWUT M aBTOMATUKM

HasBaHue Kog, ANSI Kon-Bov
cTyneHeu

MT3 ¢ OHM 1 BO3MOXKHOCTb}O:

e yyeta X[ Harpy3ku 50, 51, 67 2

e KoHTpona BTH
MT3 ¢ OHM 1 BO3MOXKHOCTbIO:

e yyeta X[ Harpy3Kku

e KOHTposa bTH

e Bblbopa 3aBncMMOi BTX 50, 51, 67 2

® KOMOGWHMPOBAHHOIO NycKa MO HaNpPAXKEHUIO

® YCKOpEeHMA nocne BkatoyYeHua BB

® NEeNCTBUA HA CUTHaN
33 ¢ OHM 1 BO3MOXHOCTbIO: 51G, 59N,

e nycka no HanpsaxeHuto 3Uo 67N 2

® [eNCTBUA Ha CUTrHaN
3MH 27 2
3MNH 59 2
3HH 47 1
KLUH 60 +
3AP 40 1
3MT 37 1
3H® 46 1
3NT - 1
Tennosaa mogenb 3/ ¢ 3aWMUTON OT NeperpysokK, ¢ Bo3-
MOXHOCTbIO:

® 33LLUMTbI OT TAMKENOro NycKa 48, 49\,

® OrpaHM4yeHMA KONMYECTBa NYCKOB 51LR, 66 +

e npeaynpexaeHna MOBTOPHbLIX MYCKOB, MpPW KOTO-

pbIX HeM3beXKHO cpabaTbiBaHME 3alUUTbLl OT nepe-
rpy3Ku

J13L napannenbHOro u nocaeaoBaTeIbHOro TMna -
BctpoeHHan 33 (3 kaHana) - +
3MM ¢ OﬁM M BO3MOMKHOCTbIO BblbOpa TMMA KOHTPO- 32p, 320 )
NINPYEMON MOLLHOCTH
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Tabavua 1.1 — GyHKLMM 3aLWMT M aBTOMATUKM (NPOJo/IKeHNe)

HasBaHue Kop ANSI Kon-Bov
CcTyneHeun
3MM ¢ OHM 1 BO3MOXHOCTbIO NYCKA MO HANPAXKEHUIO - 2
AYP c YANB - 3
3MY (noBblWeHNE N MOHMMKEHWNE YACTOTbI) 81H (81L) 2
Mpviem K BbinosHeHWe KomaHag AYP/YAMNB OT BHeLHMUX ) +
yCTpOMCTB
OTKAOYEHWNE OT BHELUHUX 3aLUnT - 3
YPOB 50BF +
ANB 79 4 unkna
ABP, BHP - +
AYB - +
[unarHocTuka BbikaoYaTens - +
BO3MOXHOCTb NMUTAHMA 3aLLUTbI TO TOKOBbLIX Lienen - 2 KaHana
[ewyHTnposaHue M BB - 2 KaHana
Tabnnua 1.2 — DyHKUMKM U3mepeHus
Usmepseman BennumHa 0603HaueHne
®da3Hble TOKU la, I, Ic
TOKN CUMMETPUYHbBIX COCTABAAIOLLNX 11, 12, 3lo
dasHble HanpAXeHUs Ua, Us, Uc
JINHEVHble HAaNpPAXKeHUs Uas, Usc, Uca
HanpaxXeHna CMMMEeTPUYHbIX COCTaBAAOLWMX U1, U2, 3Uo
YpoBeHb HECUMMETPUN MO TOKAM U HaNpPAXKEHUAM Ni, Nu
Yrabl mexXgy TOKamu U HanpaXKeHnAMU (laUsc), (Is*Uca),
(IcAUaB)
CymMMapHaA aKTMBHaA, peakTMBHaA, NOAHAA MOLLHOCTb P,Q,S
KoaddurumeHT MOLWHOCTU Harpy3ku cos ¢
YacrtoTa F
TennoBon MMNybC Neperpysku Bt
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Tabnvua 1.3 — CYETYMKM, PETUCTPATOPbI U MPOTOKO/IMPOBaHME

HasBaHue Konuuectso

CyeTymKM cpabaTbiBaHMA 3aLLMUT
CyeTYMKM KOMMYTaLUMI BbIKAKOYATENA
CYeTYMKM aKTUBHOM U peaKkTUBHOM sHeprum ans HM+
(TexHWYecKkuit yyer)

CYeTYMKM aKTUBHOM U peaKkTUBHOM sHeprum ana HM-
(TexHMyecKkui yuer)

CyeTymKM OCTAaTOMHOrO pecypca BB ---

MpOTOKONbI U3SMEHEHW YCTaBOK 4000
MpoToKonbl cobbITUI 8000
MpoToKkonbl aBapui 1000
MpoToKkoabl KoMmmyTaumii BB 8000
MpoTokonbl U3meHeHUA pecypca BB 4000
PernctpaTtop napameTpoB HarpysKku 160 yacos c warom 1c

100 ocumanorpamm,
o1 400 po 5000 ceKyHA,
(B 3aBMCUMMOCTM OT
Wwara AUCKpeTM3aLmm)

Uudposoit ocunnnorpad

Tabnunua 1.4 — CepBUCHblE GYHKLMM

TeneynpasnexHune BB, TU, TC

CB060HO NpOrpaMmmnpyemble AUCKPETHbIE BXOAbI U BbIXOAbl

XpaHeHue yCTaBOK B SHEProHe3aBMCMMOM NaMATH

MNMocnepoBaTenbHbI MHTepdenc RS485 ¢ npoTokosom obmeHa MODBUS RTU

USB nHTepodeiic

BO3MOHOCTb 3aiaHMA YCTABOK NPM OTCYTCTBUM ONEPATMBHOrO NUTaHWA (NUTaHKe
ycTpoicTtsa oT USB)

BCTpOEHHbIV CMMBObHbIN MHAMKATOP M KNaBnaTypa A1a 3a4aHnA YCTaBOK U Npo-
CMOTpA TEKYLLMX NapameTpoB

PefaKkTMpoBaHMe YCTaBOK B aBTOHOMHOM pexkume (6e3 NoAKAUYeHMA K 3awmTe)
3aaHve Ha3BaHWI ANA BHELWHUX 3aLWnUT

[1Be rpynnbl yCTaBOK 3aLLMT M aBTOMATUKM

HecKoNbKo ypoBHEN f0CTyNa K HAacCTPOMKe U KOHGUIrypaLmm

CBeTogmoaHan MHAMKaLMA CpaboTaBLIMX 3aLUmT

Yacbl peanbHOro BpeMeHu ¢ KoppeKTnposKoii Yepes ACY

M3mepeHre BpeMeHM KOMMYTaLMW BbIKAOYATeNs

27.12.31-100-23566247 11



PykosoacTteo no akcnayataumm MK3M-Mukpo 2.0

2 TEXHWYECKME XAPAKTEPUCTUKU
2.1 Knumatuueckue ycnosuma sKcnayataumm

Ycnosua skcnayataumm 610Ka SOMKHBI UCKOYATh BO3AEWCTBME MPAMOTO COTHEY-
HOro M3/y4YeHua, Npamoe nonagaHve aTMochepHbIX 0CaAKOB, KOHAEHCALMIO BAarn u
Ha/sMume arpeccuBHOM cpeabl.

Tabnnua 2.1 — KnumaTtuyeckune ycaoBus sKCnayaTaunm

KnumaTtmyeckoe ncnonHenume (no FOCT 15150) YXN3.1
6 "
[nanasoH pabounx 3Ha4YeHWit TemnepaTypbl (npeaesibHbie 40° + +55°C
3Ha4YeHun)
OTHOCUTENIbHAA BAAXKHOCTb BO34yXa (cpegHerofoBoe 3Haye-
o) Ayxa (cpeareroa < 80% npu 25°C

Tun atmocdepsl N0 COAEPIKAHUIO HA OTKPLITOM BO34yXe Kop-
PO3MOHHO-aKTUBHBIX areHTOB

[nanasoH pabounx 3HayeHnn atmocdpepHoro fasneHuns 75 +106,7kMNa

BbicoTa Hag, ypoBHEM mopA <2000m

2.2 KOHCTPYKTUBHOE UCNONHEHUE

KneMmHble KONOAKM Lenei NUTaHUA, BXOAHBIX U BbIXOLHbIX Lienei AonycKatoT npu-
coefVHEeHWe Nog BUHT OAHOIO UK ABYX OOMHAKOBbIX NPOBOAHWKOB OBLLMM cevyeHrem
no Z,SMM2 BKNOYUTENbHO U CEYEHUEM HE MeHee O,SMM2 KaXKabl. KnemmHble KOnoakm
TOKOBbIX Lienei AonyCcKatoT NpucoegmHeHne nog BUHT NPOBOAHUKOB 0BOLWMM cedeHneM
0o 4MM® BRIIOYUTENBHO.

Tabnnua 2.2 — KOHCTPYKTMBHOE UCMONIHEHNE

lpynna mexaHuuyeckoro ncnonHexus (FOCT 30631-99) M7
CeMCMOfTOVIKOCTbV no MSK-64 npu ypoBHe YCTaHOBKM Hag <9 621108
Hy/neBoi oTmeTKol o 10m (30546.1-98)

CreneHb 3awWwmThbl 418 060104KM 610Ka (TOCT 14254-96) IP40
CTeneHb 3alMTbl 419 Ppa3beMHbIX KOHTaKToB (FTOCT 14254-96) IP20
Cnocob 3awuTbl YenoBeKa OT MOPAXKEHUSA SNEKTPUYECKUM wnace |
ToKkom (FOCT 12.2.007-75)

McnonHeHMe KOHTaKTHbIX coeguHeHnit (TOCT 10434-82) Knacc 2
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PykoBoacTteo no akcnayataumm MK3MN-Mukpo 2.0

2.3 dneKTprUUyecKaa NPOYHOCTb U30NALUN

BioK pomkeH 6bITb 06s3aTeIbHO 3a3emeH. Ha TbiibHOW CTOpoHe Kopnyca 610Ka
BbIBEAEH BUHT 1A MOAK/IOYEHUA 3aLUMTHOMO 3a3eMIeHUsA K 06LLemy KOHTYpy 3a3em-
o 2
NeHuA. 3a3eMnAtoWwmiA NPoOBOA A0MKeH BbiTb He 6onee 2 MeTPOB U ceveHreM 4mMm”.

Tabanua 2.3 — dneKTpuyeckan NPoYHOCTb U30aALUN

ConpoTuBieHne U30NALUN BCEX HE3ABUCHMMbIX Lienen yCcTpon-
CTBa OTHOCUTENILHO Kopnyca u mexxay coboii npu 5008
BblaepkunBaemoe McnbiTaTeNbHOE HaNPAXKEHUE NepemMeHHOro
TOKa MeXAy BCEMM HEe3aBUCUMbIMMU LEenAMU OTHOCUTENbHO
Kopnyca u mexay coboit (Kpome NopToB Nepeaayn AaHHbIX)
Bblaep»MBaemoe MCnbiTaTe/ibHOE MMMYyAbCHOE HanpaxeHue | 5kB;1,2mkc/
MeXAy BCEMMW HE3aBUCMMbIMM LIENAMM OTHOCUTENIbHO Kopny- | /SOMKC € WH-
ca u mexay cobori Tepsasnom 5¢

>100MOm

1kB;50M,
B TeyeHune 1muH

2.4 dneKTpOMarHMTHaA COBMECTUMOCTb

BNOK Npu NoAaHHOM HanpAXKEeHUU ONepaTUBHONO TOKa COXPaHAET GYHKLMOHUPO-
BaHWe 6e3 HapyweHuii U cboes Npu cneayoLwmx BO34eNCTBUAX.

Tabnvua 2.4 — dneKTpPOMarHMTHas COBMECTUMOCTb

CreneHb McnbiTaTenbHbIn
YKECTKOCTH YPOBEHb

Tun nomexm

MarHutHoe none  MNPOMbIWAEHHOMN 4 30A/m (HenpepbIBHO),
yacrtotbl (IEC 61000-6-2, IEC 61000-4-8) 300A/m (1c)
PafMo4acTOTHOE  3/IEKTPOMArHUTHOE
none (IEC 61000-4-3)

3 10B/m

6KB (KOHTaKTHbIN pas-
3 pag), 8KB (BO3AyWHbIN
paspag)

dneKTpocTaTUYEcKne paspsaabl
(IEC 61000-4-2)

MUKpOCEKYHAHbIE UMMNY/bCHbIE NMOMe-
XM  6onbwon  3Heprum  1/50MKc, 4 4kB
6,4/16Mmkc (IEC 61000-4-5)
HaHoCceKyHAHblE UMMYbCHbIE MOMEXU
(IEC 61000-4-4)

MosTopsatowmecs KonebatesbHble No-
mexu (IEC 61000-4-18)

4 2KB, 5/50Hc

3 2,5KB Ha vactoTte 1My,
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PykosoacTteo no akcnayataumm MK3M-Mukpo 2.0

2.5 AHanorosble BXoAbl

YCcTponcTBO NPaBuAbHO GYHKLMOHMPYET NP U3MEHEHUWN YacTOTbl BXOAHbIX CUTHA-
nos B AnanasoHe 45 — 55Ty, MNpu aTOoM AONOAHUTENbHAA NOrpPeLHOCTb NapameTpoB
cpabaTbiBaHWNA U3MePUTE/IbHLIX OPFraHOB YCTPOICTBA He NpeBbiwaeT £3% OTHOCUTENbHO
napameTpoB cpabaTbiBaHMA HA HOMWUHAIBbHOM YacToTe.

Tabnnua 2.5 — MapameTpbl aHaNOroBbIX BXOA0B

HomuHanbHaa 4acToTa NepemeHHOro Toka 500y,
Pabouwnii AnanasoH 4acToTbl NEPEMEHHOIO TOKa 45 — 550y,
Konnuectso BXoA40B n3mepeHusa TOKOB 4
MN3mepaemble TOKK Ia Ig, I, 3lo
HoMWHanbHbIN BTOPUYHbBIN GasHbIN TOK 5A
[1anasoH n3mepeHns TOKOB ¢a3 BO BTOPUYHbIX BETMUYMHAX 0,2 -200A
TOK TEPMUYECKON CTOMKOCTM ANA MOAMU- AAVTENbHO 10A
¢duKaumii 610Ka ¢ NOANUTKON OT TOKOBbIX
Lenei 1 cekyHAa 150A
TOK TEPMMYECKOI CTOUKOCTU ANA MOAW- | nayTenbHO 20A
duKaumuii 6noka 6e3 nognNUTKM OT TOKO-
BbIX Leneii 1 cekyHpa 500A
OCHOBHasA OTHOCWUTENbHAsA NOMPEWHOCTb U3MepeHUn dasHbIX +5%

ps 0
ToKoB (B agnana3soHe ot 0,2A go 1A)
OCHOBHasA OTHOCWUTENbHAsA NOMPEWHOCTb M3MepeHUn basHbIX 2%

X (+]
TOKOB (B AnanasoHe oT 1A ao 150A)
OCHOBHaA OTHOCWUTENbHAA MOMPEWHOCTb U3MepeHUa ¢dasHbIX +5%

ps 0
ToKoB (B AnanasoHe ot 150A go 200)
MoTpebnsemas MOLLHOCTb BXOZLOB M3MepeHMA ToKa a3 «A» u
«C» ana moamdukaumii 610Ka € NOANUTKOM OT TOKOBbIX Lienen | 10BA Ha Bxoz
npu Toke 5A, He 6onee
MoTpebnaeman MOLHOCTb BXOA0B M3MEPEHUA TOKa ANA MO- 0,1BA Ha sx0
ouodurKaumii 61oka 6e3 NoANUTKM OT TOKOBbLIX Lienel, He bonee ’
[unana3oH namepeHus Toka 3loBO BTOPUYHbIX BENYMHAX 0,005 - 25A
OcHOBHasA OTHOCUTENbHAA NOrpeLHOCTb U3MepeHua Toka 3l o

5%
(s ananasoHe ot 0,005A go 0,04A)
OcHOBHasA OTHOCUTeNbHAA MOrpPeLwHOCTb 3mepeHuna Toka 3l 2%

X (1]
(8 AmanasoHe ot 0,04A no 25A)
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PykoBoacTteo no akcnayataumm MK3MN-Mukpo 2.0

Tabnvua 2.5 — MapameTpbl aHANOroBbIX BXOA0B (NPOA0KEHUE)

Konunuyectso BX040B U3MepeEHUA HaNPAKEHUN 3

Cxema 3TH UANI UBNl UCN

MN3mepaemble HanpaXeHUA
Cxema 2TH Uag, Uge, 3U0

HomuHanbHOe BTOpUYHOE HanpAaXKeHne 100B

[nanasoH n3mepeHns HanpaxeHU BO BTOPUYHbIX BeanymHax | 1,5—160B

MaKcumanbHO AONYCTUMAA HenpepbIiBHAA Harpyska 250B
OCHOBHaA OTHOCUTE/IbHAA NOTPELIHOCTb U3MEPEHUA Hanpsa- +5%
v - 0
»KeHul (B ananasoHe ot 1,5B go 10B)
OcCHOBHaA OTHOCUTE/IbHAA NOTPELIHOCTb U3MEPeHUA Hanpa- +39%
X 0

»KeHul (B gnanasoHe oT 10B ao 160B)

MNoTpebnsemasn MOLLHOCTb BXOAA U3MEPEHUA HAMPSAXKEHWUN,

0,15BA Ha BXO0,
He bonee Ha BXOA

OcHoBHaA abcoNtoTHAA NOrpeLHOCTb U3MEPEHUSA YIN0B t19

OcHoBHasA abcontoTHanA norpewHoOCTb n3amepeHnAa 4acToTbl
cetun

+0,01ry,

2.6 Bxoabl AyroBoi 3almThbl

B moandukaumax 610Ka, umerowmx nHAeKC «3» B 0603HauYeHUn, npesycMoTpeHbI
TpW BXOAa AYyroBOM 3alMTbl, KOTOPble MOFYT 6bITb BbINONHEHbI B ABYX BapuaHTax (oro-
BapuMBaeTcA Npu 3aKase):

e Ha poToaMoaHbIX gaTumKax A43-01;

® Ha ONMTOBOJIOKOHHbIX gatymkax [1/13-02.

Tabavua 2.6 — NMapameTpbl BXOAOB AyroBOW 3aLMThl

Mopor cpabaTtbiBaHUA, He MeHee 10000/1k
PaccTtosiHue cpabaTtbiBaHMA OT Namnbl HakanueaHua 75BT, He Sem
b6onee

MakcumanbHaa AMHA ONTUYECKOro BONOKHA ANA AaTYMKa 10 meTpos

MaKcumasbHas 4/iMHa nposoaa ans $poToaAMoLHOro AaTumKa 20 meTpos
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2.7 AncKpeTHbIe BXOAbI U BbIXOAbI

[unckpeTHble BXoAbl 06ecnevmBaloT rasibBaHUYecKoe pasgesieHne BHYTPEHHUX Le-
nei yCTPOWCTB OT BHELIHMX Lienei, npegHasHadeHbl Ans paboTbl Ha NOCTOAHHOM WU
nepemMeHHOM ONepPaTMBHOM TOKE U MMEIOT NOPOroBbIfi 3NEMEHT ANA pa3rpaHUYeHun
YPOBHSA cpabaTbiBaHUA NorMyeckol «1» n norndyeckoro «0». YpoBeHb U30ALUUN MEXAY
BXOZHOW LeMnbl0 OTHOCUTE/IbHO KOpNyca U mMexay ocTasibHbimK uenamu — 3750B B Te-
yeHne 1 MUHYTHI.

Tabnnua 2.7 — MNapameTpbl UCKPETHBIX BXOA,0B

Konnyectso Bxo408 4/11/18/25
HomuHanbHOe HanpaXKeHMe BXOAHbIX CUTHAN0B ~/=220B
YpoBeHb HanpsA)KeHUs HafeKHoro cpabaTbiBaHWs Ha MNOCTO- 158/1708
AHHOM TOKe, He MeHee/He 6onee
YpoBeHb Hanpsa)KeHuA BO3BpaTa HA NOCTOAHHOM TOKe, He me-

P P P ' 118/138B
Hee/He Bonee
YpoBeHb HanpsXeHWs HaaexKHoro cpabaTbiBaHMA Ha nepe- 145/1708
MEHHOM TOKe, He MeHee/He Bbonee
YpoBeHb Hanps)KeHuAa BO3BpaTa Ha NepeMeHHOM TOKe, He

P P P P ' 115/1358
meHee/He 6onee
OnntenbHOCTb BXOAHOrO CUrHana, AOCTaToOYHOro Ansa cpaba- 20me
TblBaHMUA
MpeaenbHoO-A40NYCTUMOE 3HAYeHWEe HanpAXKeHus BXOAHbIX 13U
CUrHanos 7= HOM
KonmyecTBo anekTpuyecTBa MMMy/ibCa PEXKEKLUU, HE MeHee 200mKKn
AMNAUTYAQ MMNYAbCA pexekumun, npm =220B 50mA
ONnTenbHOCTb MMMYbCa peXxeKkumm 5mc
MoTpebnaeman MOLWHOCTb MPU HOMMHANLHOM HAMPAXKEHUM,
=2208 0,887

BbIxoAHble LLenn ycTpPoMCTBa BbIMO/IHEHbI C MCNOAb30BaHNEM ManorabapuTHbix pe-
ne, obecneymBatoWwmx raibBaHMYecKoe pasgeneHve BHYTPEHHUX Lenei ycTpoicTea ot
BHEWHMX uenen. HomuHanbHoe HanpsxeHue msonaumm — 400B (AC), HOMMHaNbHOE
yAapHoe HanpsaxeHue —4000B (AC). HanpsaxkeHue npobos:

® MeXAay KaTyliKoM 1 KoHTakTamu — 40008 (AC);

® KOHTaKTHOro 3asopa — 10008 (AC).

dNeKTpUYECKnii pecypc Npu pes3ncTMBHOM Harpyske — bonee 10° npu 8A, 250B (AC).
MexaHuyeckuin pecypc — 6onee 2-10’.
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Tabnvua 2.8 — MapameTpbl ANCKPETHbIX BbIXOLOB

Konnyectso BbIX0408B 4/8/12/16

KoMmyTupyembli NOCTOAHHbLIA TOK HanpsaskeHuem 250B npu
AKTUBHO-MHAYKTUBHOW Harpyske M MOCTOAHHOW BpemeHn ao | <0,25A
0,05c

KommyTupyembii nepemeHHbI TOK HanpsxeHnem 400B npu
AKTUBHO-MHAYKTUBHOW Harpyske U MNOCTOAHHOW BpemeHu Ao | <4A
0,05c

KoMmyTupyembliii nepemeHHbIi TOK HanpsxeHuem 260B npu
AKTUBHO-UHAYKTUBHOM Harpyske M MNOCTOAHHOM BpemeHu go | <7A
0,05c¢

Bpems cpabatbiBaHuMA < 10mc

2.8 Bbixoabl AeLWYHTUPOBaAHUA

BbIxo4bl AEWYHTMPOBaHUA NpeaHa3HayeHbl A5 BbINOJIHEHUSA ONepaunii OTKAYe-
HMA KOMMYTALMOHHOIO annapaTta C UCNOAb30BaHMEM TOKOBbIX DM oTKkatoueHua. Ons
3TOro NpeAycMoTpeHbI [Ba KaHasa, KOTOpble BbiNOJIHEHbI HA 6a3e NoNynpoBOAHWUKO-
BbIX 3/1IEMEHTOB.

Tabnvua 2.9 — MapameTpbl BbIXOAOB AELYHTUPOBAHMA

TOK TEPMUYECKOM CTOMKOCTU SANTENBHO 10A

TOK TepMUYECKOM CTOMKOCTM KpaTKOBPEMEHHO, B TeyeHuu 1c 150A

2.9 OnepaTMBHOE NUTaHUE

YcTpoicTBO NpegHasHavyeHo A1 paboTbl OT UCTOYHWMKA NEPEMEHHOro, BbINPAM-
JNIEHHOTO NEepPeMEHHOro UM MOCTOAHHOTO OMepaTMBHONO TOKAa. B Lenax nuTaHuA ycT-
policTBa HeobxoAMMa YCTaHOBKa 3aLLMTHOrO aBTOMATUYECKOTO BbIK/IOYATENA C HOMU-
HaNbHbIM TOKOM 2A U XapaKTepUCTUKOMN cpabaTbiBaHua «C». Mogudukaumm 61oKa c
dyHKLMen oTbOpa MOLLHOCTM OT TOKOBbIX Lenei moryT paboTaTb M Npu OTCYTCTBUM
onepaTMBHOrO NUTaHMA (MPU HANIMYMU AOCTAaTOYHOIO TOKA HArpysKu).

[ns 3apaHuA yCTaBOK U CKauMBaHMA MPOTOKOJ/IOB YCTPOMUCTBO MOMKET ObITb 3anuTa-
HO oT nHTepdelica USB.

BHumaHue!
Mpu NnuTaHUK ycTporicTea oT nopta USB:
1. paboTa BbIXOAHbIX pene He rapaHTUpyeTcs;
2. BO3MOXHO NOAB/IEHME CUTHAN0B HencnpasHocTy ALM.
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YCTPOWCTBO He NOBPEXAAETCA U He cpabaTbiBaeT NOXKHO NPU BKAHOYEHUU WU OT-
K/MIOYEHUN UCTOYHMKA MUTAHUA, NOCNE MEPEpPbIBOB MUTaHWUA N06OWM AUTENBHOCTU C
nocseayloWwmnM BOCCTaHOBEHMEM, NPU NOAaYe HaNpPAXeHWUs ONepaTUBHOMO TOKa 06-
paTHOW NOAAPHOCTU, NPU 3aMblKaHMAX HAa 3EMIK0 B CETU ONEPATUBHOIO TOKA.

Tabanua 2.10 — MapameTpbl ONepaTMBHOIO NUTaHUSA

HomuHanbHOe HanpaXeHne onepaTMBHOro TOKa ~/=220B
Pabouwnii AnanasoH YacToTbl MePEMEHHOIO TOKa 45 —-63Ty
Pabounii AnanasoH HanpAXKeHUa nepeMeHHOro onepaTMBHOrO

ToKa 85 —265B
sss;)qmw OManasoH HanpAMeHUA NOCTOAHHOTO ONepaTUBHOIO 1203708
MoTpebneHune Lener onepaTMBHOrO TOKa B COCTOAHUMN MOKOS U 5/6BT
cpabaTtbiBaHMA 6/10Ka 3aWuThl, He bonee

Bpemsa roToBHOCTM yCTPOWMCTBA K AEWCTBMIO Nociae nojayv 100mc
HanpsAXXeHWa onepaTMBHOrO NUTaHUA, He bonee

Bpemsa roToBHOCTWM YyCTpPOWCTBa K AEWCTBUIO NPU NUTAHUU OT 150mc
TOKOBbIX Lienei (Npu Toke He meHee 5A), He 6onee

JonycTMmbIi nepepbiB NUTaHUA OT ONepPaTUBHbLIX Lenew, npu 4c
KOTOpOM 610K coxpaHaeT paboTocnocobHOCTb, He MeHee

MMWHUMaNbHbIN BXOAHOW TOK NO TOKOBbIM Lienam (ogHa ¢asa) 2 5A

ONA 3anyCcKa 3aluTbl !
MoTpebnsaeman MOLLHOCTb NO TOKOBOMY BXOAY MPU OTCYTCTBUM 10BA
onepaTMBHOrO NUTaHusA (Npu Toke 5A), He 6onee

MoTpebneHne TOKa MpU NUTAHUM YCTPOMCTBA Yepe3 pasbem

USB, npu OTKAIOYEHHbIX pene wn oOTcyTcTBMM onepatusHoro | 0,5A
TOKa, He bonee
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2.10 FabapuTHble pasmepbl U Macca YCTPOMUCTBA, CPOKMU CNYKObI
[abapuTHble YepTexu ycTponctea npuseseHsl 8 MPUIOKEHNN .

Tabnvua 2.11 — FabaputHble pasmepbl U Macca yCTpoicTBa

Mopgudukaumua 6noka MK3n Fa6apuTHble pasmepbl Macca
MK3M-Mukpo 2.0-1
MK3M-Mwukpo 2.0 - 1-T

<
MK3M-Mukpo 2.0 — 1-ALll 151x146x178Mmm < 3kr
MK3MN-Mukpo 2.0 -2
MK3MN-Mwukpo 2.0 - 2-43
MK3MN-Mwukpo 2.0 - 2-T
MK3M-Mwukpo 2.0 —2-ALl
MK3MN-Mwukpo 2.0 - 2-T-43
MK3MN-Mwukpo 2.0 - 2-4LU-A3
151x188x178mm < 3,5kr
MK3M-Mwukpo 2.0 -3
MK3M-Mwukpo 2.0 —3-43
MK3M-Mwukpo 2.0 -4
MK3M-Mwukpo 2.0 - 3-T
MK3M-Mwukpo 2.0 - 3-ALl
Tabnnua 2.12 — Cpoku cnyK6bl

Cpok cny»b6bl ycTponcTea* 25 net
CpepgHsaa HapaboTKa Ha OTKas3 125000 yacos

(*) — npu ycnosumn nposeaeHUsa Tpebyembix TEXHUYECKMX MeponpuaTuiA no obeny-
KMBAHMIO C 3aMeHOM, NpY HEOBXOAMMOCTU, MaTEPMAIOB U KOMMIEKTYIOLLMX, MMEIOLLMX
MEHbLUNI CPOK CNYKObI.
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3 PABOTA YCTPOMCTBA
3.1 CoctaB U3aenma U KOHCTPYKTUBHOE UCNONHEeHUEe

YCTPOIMCTBO BbIMYCKAeTCA B KOpMyce 3a4Hero npucoeamHeHms (ycTaHOBKa C MOMO-
b BPE3KM B ABEPb) B CNEAYHOWNX MoAUDUKALUAX.

Tabnnua 3.1 — Bap1aHTbl UCNOIHEHWUSA YCTPOMCTBA

Kon-so Mopnutka ot w
Mogaundukauma 6noka MK3M BUCKPETHbIX B'ropw:Hblx L;e;su 3'\'D'n BB
BX0/,08/BbIXOA0B ueneii TT

MK3M-Mwukpo 2.0 -1 4/4 - - -
MK3MN-Mwukpo 2.0 - 1-T 4/4 + - -
MK3MN-Mwukpo 2.0 - 1-ALU 4/4 + - +
MK3MN-Mwukpo 2.0 - 2 11/8 - - -
MK3MN-Mwukpo 2.0 - 2-T 11/8 + - -
MK3MN-Mwukpo 2.0 - 2-ALU 11/8 + - +
MK3MN-Mwukpo 2.0 - 2-3 11/8 - + -
MK3MN-Mwukpo 2.0 - 2-T-A43 11/8 + + -
MK3MN-Mwukpo 2.0 - 2-4LL-A3 11/8 + + +
MK3MN-Mukpo 2.0 -3 18/12 - - -
MK3MN-Mwukpo 2.0 - 3-T 18/12 + - -
MK3M-Mwukpo 2.0 - 3-AlW 18/12 + - +
MK3M-Mwukpo 2.0 - 3-43 18/12 - + -
MK3M-Mwukpo 2.0 -4 25/16 - - -

Bo3MorKHa MocTaBKa NO AOMOJNHUTE/IbHOMY 3aKasy KOMMMEKTa agantauumu pns
MOHTa’Ka Ha NaHeb.

BNIOK 3aWMTbl COCTOUT M3 HECKONbKMX MeyaTHbIX NAaT, KOTopble CoaepyKaT BbIXOA-
Hble pasbembl O1A MOAKNOYEHUA BHELWHWUX Lenein, MUKPOKOHTpoanep, UHTepdeicobl
RS485 n USB, manorabapuTHble BbIXOAHbIE pene, AUCKPETHbIE BXOAbl U UCTOYHUK NUTa-
HUA.

MaHenb ynpasneHus ycTporcTea npeaHasHayeHa Ana MecTHOro oTobparkeHuUsa KoH-
TPONIMPYEMBIX NAaPaMETPOB, USMEHEHUSA YCTAaBOK M HACTPOEK, MPOCMOTPA NPOTOKO/I0B.

MY conepRut KnasmaTypy ynpasieHus, MHAMKATOP M CBETOAMOAbI, OTobpakatowme
pexumbl paboTbl 6/10Ka.
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3.2 PaboTa cocTaBHbIX YacTeil yCcTpoiCcTBa

1) KaHanbl U3amepeHnsa TOKOB.

YCTPOWMCTBO COAEPHKUT NMPOMENKYTOUHble TT, NpefHasHayeHHble ANA rajbBaHUYe-
CKOW pa3BA3KM OT NepBUYHbIX TPAHCPOPMATOPOB TOKa. MpomexKyTouHble TpaHchopma-
TOpbI TOKa 3aWuTbl OT MexaydasHbix K3 paccumMTaHbl Ha HOMWHANLHBIN TOK 5A 1 pabo-
TaloT 6e3 HacbIWweHUn nNpu BXogHoM Toke o 200A. Mo KaxKaomy Bxoay npesyCMOTPeHbI
[ABa gnanasoHa usmepexus, Tabauua 3.2:

Tabnvua 3.2 — Paboune gmManasoHbl KaHa0B U3MEPEHUs TOKa

YyBCTBUTENbHbIN 0-+5lhom

CTraHAapTHbIN 0+40lh0m

B 6/10Ke npesycMOTPeHO noAKAtoveHue Tpex ¢asHbix TOKOB. Mpu OTCyTCTBUM
TpeTbero TpaHcdopmaTopa TOKA, B HACTPOMKaxX 3aWmUTbl HEO6XOAMMO YKasaTb, YTO TOK
dasbl «B» ByaeT BbIMMCNATLCA B BEKTOPHOM BUAE N0 ToKam pa3 «A» 1 «C».

MpPOMEXKYTOUHbIN TPAaHCHOPMATOP TOKA 3aLUMTbI OT 3aMbIKAHMI Ha 3eMt0 BbINOJ-
HEH Ha HOMWHanbHbIN ToK 0,2A. Mpu pabote ¢ TTHN TMNa T3/, T3/IM, He UMeOWUX BO
BTOPMYHON Llenu AONONHUTENbHOW Harpysku, obecrneumBaeTca MaKCMManbHas YyBCT-
BUTENbHOCTb NO NEPBMYHOMY TOKY 3aMbiKaHMA Ha 3emto ao 0,3A.

Mpw otcytcteum TTHI Ko BXoAy M3MepeHUs TOKa Hy/JeBOW MocnefoBaTe/lbHOCTM
MOHO NOAK/IOYMTL 0BPaATHBLIN NPOBOA, NOMHOM 3Be34bl TPAHCHOPMATOPOB TOKa UK
yKa3aTb B HACTPOMKax 3almTbl, YTO TOK HY/NeBOWN MocCAefoBaTeNbHOCTU ByAeT BblumCc-
NATbCA B BEKTOPHOM BUAE KaK BEKTOPHAA CyMMa Tpex namepsembix ¢pasHbIX TOKOB.

Tabamua 3.3 — KoHUrypaLmMOoHHbIe KAHUM HACTPOEK Lienei M3mepeHns TOKOB

HaumeHoBaHWe KOHPUrypaLMoHHOro AnanasoH 3aBopcKoe 0O603HaueHne
Knova 3HayeHui 3Ha4YeHue B MEHI0

S23 — Pacyet ToKa 3lo -/ + - Pacuer 3lo

S24 — PacyeT TOKa I8 -/ + - Pacuer I8

Tabaunua 3.4 — MecTopacnonoKeHne HacTpoeK Lienein M3mepeHns TOKOB

F'nasHoe meHIO MoameHio 1 MogmeHio 2 MogmeHio 3

MpucoegnHenne >
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2) KaHanbl U3mepeHUs HanpsaKeHNN.

YCTPOICTBO COAEPHKUT MPOMENKYTOUHbIE TPAHCHOPMATOPbI HANPANKEHWUA, NpeaHa-
3HAYEHHblE A/1A ra/lbBaHUYECKOWN Pa3BA3KM OT NEPBUYHBIX U3MEPUTENbHBIX TPaHChop-
MaTopOoB.

BnoK no3sonseT smepaTb ABa AMHENHbIX HanpsaKeHUA Uag, Uge M HanpsaxkeHue Hy-
nesoi nocneposaTenbHocTM 3Uy. TpeTbe nNuHeliHoe HanpsaxeHwe Uxc BbluMcaseTcs
yCTPOMCTBOM.

Mpy HeobxoaMMOCTN n3MmepeHus dpasHbIX HanpaxKeHui Bxog 3Uy MOXKET UCNONb30-
BaTbCA ANA M3MepeHun dasHoro HanpsxeHua (Uc). HanpsaxkeHvne HyneBol nocnenosa-
TENbHOCTU B 3TOM C/ly4ae BblUMCAAETCA YCTPOUCTBOM. BapmaHTbl NogKAtoYeHus uenem
HanpaxeHua npusegeHbl B MPUNTOKEHUN E.

Tabnnua 3.5 — KoHdpurypaLMoHHbIe KAUYM HAaCTPOEK Liene U3MepEHNS HanpsaKeHUN

HanmeHoBaHue KOH}UrypaumoHHoro AwnanasoH 3aBogcKoe 0O603HaueHue
Kntova 3HayeHui 3Ha4YeHune B MEHI0
3-TH
S22 — Cxema nogkntoveHusa TH 2-TH 3-TH Cxema TH
bes TH

Tabauua 3.6 — MecTopacnonoxXeHne HacTPoeK Lienen M3MepeHna HanpsaxeHnn

TnaBHOe meHI0 Moamexto 1 Moamexto 2 Noamexto 3

MpucoeguHeHne -

3) BxoAbl AyroBoOM 3aWmThbI.

doToamoaHble AaTYMKK ayrosow 3awmTbl A43-01 nogxntoyatoTca K 610Ky 3aWmThbl
SKpPaHMPYOLWMM NPOBOAOM ANA CNaboTOYHbIX CUrHANOB (BUTas nNapa B aKpaHe). Peko-
MeHayemblit nposog — KIM3¢pBm 1x2x0,78 (Mam aHanor; BXOAUT B KOMMIEKT NOCTaBKM).
Oatumkn gyrosoit 3awmtbl A3-02 nogkatoyatoTca K 610Ky 3aWmMTbl C MOMOLLbHO ONTO-
BOJIOKOHHOTO Kabens (BXO4UT B KOMMNEKT NOCTaBKMK).

[na kaxporo Bxoga AyrosBow 3awmTtbl gna GOTOAMOLHOMO AaTYMKA NpeaycMOoTpeH
KOHTPO/Ib LeNNIOCTHOCTM Kabena M KOHTPOJ/Ib HEMPaBWUAbHOIO NOAK/IOYEHUA AATYMKA.
[nA Kaxaoro Bxo4a Ayrosoi 3aLumTbl HAa ONTOBOJ/IOKHE NPeAyCMOTPEH KOHTPOb Leno-
CTHOCTM ONTUYECKOTO Kabens.

CTaHAapTHan A4/1IMHA NOCTaBAAEMOro B KOMNAEKTe Kabena BUTon napbl — 15 meTpos.
CTaHAapTHas A/IMHA NOCTAaBNAEMOro ONTOBO/IOKOHHOTO Kabena — 9 meTpos. MocTaska ¢
[ATYNKOB C APYron ANNHOW Kabens oroBapuBaeTcs Npu 3aKase.

MpoBepka cpabaTbiBaHUA BXO4a AYroBOi 3alLMTbl OCYLLECTBAAETCA C UCMO/b30Ba-
HMEM NlamMNbl HAKaNIMBaHUA MOLLHOCTbIO 75BT MM KCEHOHOBOW J1aMMNbl MOLHOCTbIO He
meHee 35BT.
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Beoga/BblBoA B paboTy KaHAN0B AyroBOW 3aLMTbl NPOM3BOAMTCA B HACTPOWKax 3/3.
Cxembl NoaKkNto4eHNA GOTOANOLHBIX AAaTYMKOB AYroBOW 3awmThl K 610Ky Npusese-
Hbl B MPUJTOXKEHUN E.

Tabnvua 3.7 — KoHdUrypaumoHHbie KUYM HacTpoek KaHanos 33

HanmeHoBaHue KOHPUrypaLMoHHOro [AnanasoH 3aBogcKoe 0O603HaueHue
KAtoua 3HayeHui 3HayeHue B MEHI0
S25 — Pabota kaHana 3[3 Nel -/+ - Kanan 4A3-1
S26 — Pabota KaHana 3[3 No2 -/+ - Kanan 4A3-2
S27 — Pabota KaHana 343 Ne3 -/ + - Kawan 443-3

Tabnvua 3.8 — MecTopacnonoxeHue HacTpoek KaHanos 33

FnaBHoe meHK MogmeHio 1 MogmeHio 2 MogmeHio 3

YctaBku P3MA - YcraBku 1 /2 -> 303

4) UCKpeTHbIe BXOAbl.

YCTpOMCTBO NO3BONAET NPUHATb OT BHELHUX YCTPOWCTB AUCKPETHbIE CUFHANbI ne-
PEMEHHOTO MM MOCTOAHHOrO TOKa HanpsxeHnem 220B. MicnonHeHne 610Ka ¢ gpyrum
YPOBHEM BXOAHOIO HanpsXeHusa A0/IKHO OroBapuBaTbCA NPW 3aKase yCTPOICTBa.

Kaxaplit BXOZ, BbINONHEH C UCMO/Ib30BaHWEM OMNTO3/IEKTPOHHOTO Npeobpasosarens,
obecneynBaloLWEro ranbBaHWYecKoe pasgeneHne BXOAHbIX Lenei OT BHYTPEHHUX Le-
nei ycTponcTeBa ¢ HeobXxoAMMbIM YpOBHEM M30AALMKN. Ecnn HeT HeobxoamMmocTu pas-
[EeNbHOrO NOAKNIOYEHUA K MCTOYHUKY OMepaTMBHOrO MUTAHUA, TO BXOAbl MOXHO Bbl-
NOJIHUTb C 06LLLEN TOYKOWN MNOAKNOYEHUS.

Bce AMCKpeTHble BXOAbl SBAAIOTCA CBOOOAHO MporpammupyembiMU. BHyTpeHHMe
CUTHaNbl YCTPOMCTBA, KOTOPbIE MOYKHO Ha3HAYUTb Ha ANCKPETHbIE BXOAbI, MPUBEAEHDI B
NPUNOKEHUNT.

Tabavua 3.9 — MecTopacnonoxeHve HaCTPOeK AUCKPETHbIX BXOA08

FnasHoe meH NMogmeHio 1 MogmeHio 2 NMogmeHio 3

[nCKpeTHble

-> Hactpoliika
BXOApb!
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5) [IJMCKpeTHble BbIXOAbI.

Bce pene sBaatoTcA cBOHOAHO NPOrpammMmUpyemMbIMM.

Ecnn ycTponcTBO nNpuMMeHseTcs B CXeMaxX Ha MOCTOAHHOM OMepaTUBHOM TOKe, TO
015 NpefoTBPaLLEeHUA CBapUBaHUA KOHTAKTOB BbIXOAHbIX pesie npyv KOMMYTaL MU MOLL-
HOW WHAYKTMBHOM Harpysku napannesibHO el peKoMeHZyeTcA YCTaHaB/AMBATb 3alUUT-
Hblt avog. Mpu KommyTaumm M BbiKAtOUaTENEN B TaKMX LenAX, YCTAHOBKA NPOMEXKY-
TOYHbIX pene obsa3aTesibHa.

Tabnnua 3.10 — MecTopacnonoXeHe HacTPOEK ANCKPETHbIX BXO408B

FnasHoe meH MogmeHio 1 MogmeHio 2 NMogmeHio 3

JuncKpeTHble

- Hactpoliika
BbIXOAbl

6) Bbixoabl AeLyHTMPOBaHUA.

[ewyHTMpoBaHME NPUMEHSETCA B CXeMax YNnpaB/eHUA BbikaoYaTenamu 6es one-
paTMBHOro ToKa. OTKAOYEHWE BbIKAKOYATENA B TAKMX CXeMax MpPOM3BOAMTCA 3a cyeT
TOKOBbIX 3/1IEKTPOMArHUTOB OTK/AOYeHUA BB, KOTOpble BKAKOYAKOTCA MOC/Nen0BaTeNbHO
BO BTOpPMYHble Lenu TT n B HOPMaZbHOM peXMme 3alyHTUPOBAHbI CUJIOBbIMU KtoYa-
MU 3awwmThl. Mpy BO3HMKHOBEHMM K3 TOKOBasA 3awwmTa cpabaTtbiBaeT U BblAAET CUTHAM Ha
OTK/NoYEeHME Kntouel. MponcxoguT aewyHTMpoBaHue M OTKAUYeHUs, cpabaTbiBaHue
KOTOPbIX MPUBOANT K OTK/IOUYEHMIO BbIKAOYATENSA.

Llenn pewyHTMpoBaHMA paboTatoT TONbKO Npu cpabaTbiBaHUU C/ieLyOLNX 3aLUMT:

o MT3;

o 3HO;
e 3[3;
e JI3LL.

Mpn Ucnonb30BaHUK LEenen AeWyHTMPOBAHUA AOMNOJHUTENbHBIX HACTPOEK He Tpe-
byetca. MoakntoueHue Lenei AelwyHTMpoBaHua K 610Ky npuseseHo B8 MPUNOKEHUN
E.

BHumaHue!
PaboTa Lenei AelWyHTMPOBaHUA He rapaHTUpyeTca NpU ToKax cpabaTtbiBaHMA HUXKe
5A.
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7) NaHenb ynpaBaeHUa U MHANKALMUW.

MaHenb ynpaBnaeHns v UHAMKALUUKU COCTOUT U3 UHAMKATOPA, KHOMOK YNpaBAeHuaA u
CBETOAMOoA0B, OTObpaNKalowWwmx pexnumbl paboTbl 610Ka. CBeTogmoabl obecneumsatoT
OOMONHUTENbHYIO CUTHANM3ALMIO MCMPABHOIO COCTOAHWMA YCTPOMCTBA U PEXKMMBI €ro
pabotbl (Tabnaunua 3.13).

Mo yMONYaHWIO Ha MHAMKATOpe OTOOParKalTCA OCHOBHbIE TEKyLMe MapameTpbl
3aLMLLAEMOro npucoeanHeHus. NepemelLeHne No MeHto, U3MEHEHMeE YCTaBOK ocyLle-
CTBNISIETCA C MOMOLLbIO KHOMOK ynpasneHusa (Tabanua 3.14).

Mpu cpabaTtbiBaHWUM 3aLUT HA CUTHAN WAM HA OTK/IIOYEHUE HA MHOMKATOPE YCTPOW-
cTBa byaeT oTobpaxkaTbCs COOTBETCTBYIOLEEe cOObLWEeHMEe O NponsolLeaiem cobbITum.
CoobueHne byaeTt BbIBOAUTLCA HAa WMHAMKATOpe A0 Tex Mop, NOKa Nosib3oBaTeNb He
npousseneT KBUTUpoBaHue (cbpoc) 3almThbl.

BHumaHue!

KBUTUpOBAHME 3aLLNTbI U, COOTBETCTBEHHO, CHATUE BIOKMPOBKU PYYHOTrO BK/tOYeE-
HUA C KHOMKWU Ha l'lVILI,GBOﬁ naHenun yCTpOVICTBa OCyLWecCTBAAETCA TOJIbKO Npn 0To6pa>+(e-
HUM Ha MHOMKaTOpe aBapUMHOro coobuieHma. COpoc U3 Apyrux MeHto YCTPOMCTBaA He
npounsBoautca. Takum ob6pa3om, HaXKMMaA KHOMKY, N0b30BaTE/b NOATBEPKAAET, YTO
O3HaKOM/IeEH C npousowealinm cobbiTnem.

COpocC ycTPOMCTBA TaKKe MOXKET OblTb OCYLLECTBIEH KOMaHAOW «PO» ¢ nomoLLbto
KAkoYa MM KHOMKKM ynpasaeHus. KBUTMPOBaHME B TAKOM C/lydae NPOU3BOAUTCA TO/IbKO
NPV OTKIOYEHHOM MOOKEHUM BbIKNIOYATENA.

Mpu cpabaTtbiBaHUM NoAPAL HECKONbKMX 3aLLUT, KBUTUPOBAHME C MOMOLLBIO KHOMKM
Ha IMLEBOIN NaHeNn yCTPOMCTBA OCYLLECTBAAETCA NooYepesHo, ANA Kaxaoro coobuie-
HUA. MHdopmauma 060 Bcex cpaboTaBLIMX 3aLUMTAX MOXKET ObliTb NPOCMOTPEHA U3 Me-
HI0 YCTpOMCTBa «MPOTOKObI», NOAMEHIO «ABapUM».

Tabnvua 3.11 — KoHOUrypaumoHHblie KumM HacTpoeK cbpoca 3awmThbl

HanmeHoBaHue KOH}UrypaumoHHoro AwnanasoH 3aBogcKoe 0O603HaueHue
KAto4a 3HayeHumn 3HayeHue B MEHI0
OTKN 3anpeT cbpoca
S16 — 3anpert cbpoca 3awwmTbl oT PO BRI OTKN o1 PO

Tabnunua 3.12 — MecTopacnofioKeHue HacTpoek cbpoca 3almThl

FnasHoe meHO NMogmeHio 1 MogmeHio 2 NMogmeHio 3

HacTpoiiku

MK3M -> CepBucHble
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Tabnnua 3.13 — CBeToanogHaA cUrHanmsauma

Ha3saHue
CocrosHue Pacwudposka
cBeTogMopaa
MNocToAHHOe cBeveHune
3e/IeHbIM C KpaTKoBpe- .
UcnpaBHOe cocToAHMe yCTponcTBa
MeHHbIM NPOMaprmBea-
KoHTponb
HUem
MocTosiHHOE cBeYeHne Cboli B paboTe nporpammbl ycCT-
3e/IeHbIM UN He TopUT | poKcTea
. . MycKk 3agep’Kku BpemeHu nepexo-
Muwuratowmnii 3eneHbiin v Aep P P
[a Ha Apyryto rpynny ycTaBok
YcTaBku 2

MNocToAHHOe cBeveHue
3eN1eHbIM

B paborte rpynna yctaBok Ne2

Heuncnp MK3

MNocToAHHOe cBeveHue

AnnapaTHaa HencnpaBHOCTb 610Ka

Mwuratowmii KpacHbIn

KpPacHbIM
MNocToAHHOe cBeveHune
Bnokunposka BnoknpoBKa py4HOro BK/IOYEHMUA
KpPacHbIM
MocTosiHHOE cBeYeHue
AlNB BkntoyeHune BB no AlNB
KpacHbIM
Muramoowmii KpacHbIN MNyck 3awmTtbl MT3
MT3 MocTtoaHHOE cBEeYeHne
TOAIHH YyeHu
CpabaTbiBaHne MT3
KpacHbIM
Muratowmii KpacHbI Myck 3awmTbl 033
033 n
OCTOSIHHOE CBeYeHue
CpabatbiBaHue 3awmTbl oT 033
KpPacHbIM
MocTosiHHOE cBeYeHue Bbino aBapuitHoe cobbiTue,
KpacCHbIM ABAPUIHBIM NPU3HAK yCTPaHeH
Asapus p p p ycTp

ABapuitHoe cobbiTue,
aBapUMHbIN NPU3HAK He yCTPaHeH
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Tabnvua 3.13 — CBeToanoOgHaA CUrHaNM3auma (NpoaoIKeHne)

HassaHue
CocrosHue Pacwudposka
cserogmoaa
MocToAHHOE cBevyeHne Bblna BbiABNEHA HENCNPABHOCTD,
KpacHbIM HenCcnpaBHOCTb YCTPaHeHa
Heucnp
. . HeucnpaBHoCTb BbifiBNeHa, HO He
Mwuratowmin KpacHbIn
ycTpaHeHa
lMonoxeHne BblKAOYaTeNA He OT-
He roput
cnexuBaerca
MocToAHHOE cBeveHne
BbikntoyaTenb OTKAOYEH
3eN1eHbiM
MNonoxeHune
MocToaHHOE cBeYeHne
BblK/tOYaTeENA BbIkntoyaTenb BKAOYEH
KpacHbIM
MonepemeHHoe cBeYe- MonoxeHne BbIKAOYATENA HE OnN-
HWe KpacHoro u 3ene- peaeneHo (HeucnpaBHOCTb Lenein
HOro ynpasfieHus)

Tabnnua 3.14 — HazHauyeHWe KHONOK ynpaBaeHus

0O603HauyeHne Ha3ssaHue HasHauyeHue
1. Bxog, B meHto
= Beog, 2. MNoAaTteepXaeHWe BBOAA YCTaBKM UAU
KOMaHZbl
1. Bbixoa 13 MeHIo
OTmeHa A
2. OTmeHa BBOAA YCTaBKM AN KOMaHAbI
BosBpart KButnposaHue 3awmt
Beepx, BHU3, 1. Hasurauus no meHo

BNIEBO, BNPaBoO 2. BBog, ycTaBoOK

OTkntoveHne BB ¢ nynbta: cHayana Ha-
E'> E OTkntodeHne BB | kaTue Ha KHOMKY OTKAIOYEHUA, @ MOTOM
— Ha KHOMKY GUKCaLMn KoMaHabl
BkntoueHue BB c nynbTa: cHavyana HaXka-
II > E BkntoueHune BB TUE Ha KHOMKY BK/IIOYEHUA, 8 NOTOM — Ha
KHOMKY GUKcaummn KomaHapl

[na ynpasneHus BblKNOYaTesIeM C IMLEBOWN NAaHENN YCTPOICTBA B NepByto ovepesb
HeobxoAMMO NPOBEpPUTb, PaspeLleH I AaHHbIN GYHKLMOHAN B HAacTpoiKax 6a10Ka. Onn
3TOro Heobxo4MMO NPOBEPUTL COCTOAHME Katoua S15 (cm. Pasgen 4.3). Ecam ynpasne-
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HWe He paspeLleHo, TO NMPU HaXaTUM Ha KHOMKK ynpassieHnsa BB Ha nHamkaTope 6yaet
BbIBOANUTLCA coobueHne «PyHKUMA 3abNOKMpPOBaHa».

Mpouecc ynpaBneHWA BbIKIOYaTe/IeM OCYLLLECTBAAETCA TPEMA KHOMKamu: «Bknto-
4nTb», «OTKNIOUUTE» U «DUKCALMA KOMaHAbI», U3 KOTOPbIX NepBble ABe OTBEYAOT He-
NMoCpeACTBEHHO 3a BbIMOAHEHME KOMaHAbl COOTBETCTBYOLLEN KOMMyTaumu. KHomnka
«PUKCcaAUMA KOMaHAbI» (MMeeT 3HAYOK BbIKNKOYATeNA) npefHasHavyeHa AnA noaTeep-
KAEHWA TOro, YTO NO/b30BaTe/lb OCO3HAHHO OCYLLECTBAAET KOMMYTALMIO BbIK/OYaTe-
nA.

Mpouecc BKAOYeHMA (OTKAOYeHUA) BB ¢ MLEBOI NaHenn ycTpoicTBa OCyLwecTsanA-
eTcA ceayroWmMMm 3Tanamm:

1) NnpoBepnTb, YTO KOMMYTALMOHHDIW annapaTt OTK/YeH (BK/OYEH), O Yem cBUae-
TENbCTBYET NOCTOAHHOE CBEYEHUE 3e/1eHOrO (KpacHOro) cBeToAMoAa NonoXKeHus BB;

2) HaXKaTb Ha KHOMKY «BKAOYUTLY («OTKAHOUNTLY);

3) yepes NPUMEPHO MOCEKYHAbI HAaYHETCA MUraHWe CBETOAMOAA OTKIOUYEHHOro
(BKNtOYEHHOTO) NosoXeHWA BB, 4To roBOpUT O TOM, Y4TO BOK rOTOB NPUHATL U BbINOA-
HUTb KOMaHAY Ha KoMmyTauuio BB;

4) HaxkaTb Ha KHONKy «PUKcaLMA KOMaHAbI».

3.3 BHewHuMe uenum ycTpoiictea

BHewHue uenu yctpoictea npuseaeHbl B MPUMTOXKEHUN A. HacTpolikn guckpert-
HbIX BXOZOB W BbIXOLOB YyKa3aHbl /1 CEPBUCHOM YCTaBKMU «TUM NPUCOEAUHEHUAY, 3a-
DaHHOW Kak «OJ1».

Ba30BbIli HabOp AMCKPETHbIX BXOA40B/BbIXOLOB MPUCYTCTBYET BO BCEX MOAUPUKa-
umax 6710Kka. Konmyectso M KOHOUIypaLms AOMNOHUTE/bHBIX BXOA0B/BbIXOA40B 3aBUCUT
OT KOHKpeTHoN moanduKkaunm 6a1oka MK3MM (PucyHok 3.1, Tabanua 3.17).
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Tabnvua 3.15 — BHelwwHMe uenu ycTporcTea (M3meputenbHble, nuTaHua, RS485)

Ne knemm | HasHaueHue
KaHanbl 13mepeHUs TOKOB 1 HaNpAXKeHU
X1:1 Tok ¢asbl A (Hayano)
X1:2 Tok ¢dasbl A (KoHeL)
X1:3 ToK ¢asbl B (Hayano)
X1:4 ToK ¢a3bl B (KoHew,)
X1:5 ToK ¢asbl C (Hayano)
X1:6 ToK ¢a3bl C (KoHew)
X1:7 TOK HyneBoW nocnefoBaTeNbHOCTU (Ha4vano)
X1:8 ToK HyneBoW nocaefoBaTeNbHOCTM (KoHel)
X1:9-X1:10 JewyHTnposaHne M1
X1:11-X1:12 JewyHTposaHne M2
X2:1 Hanps»eHune dasbl A
X2:2 0O6uan ToYKa uenen HanpsaKeHus
X2:3 Hanps»eHue ¢asbl B
X2:4 O6uan ToYKa Lenemn HanpsarKeHus
X2:5 Hanps»keHune ¢pasbl C
Lienu nutepdeiica RS485
X3:1 SKpaH G
X3:2 NnHna A
X3:3 NnHna B
Lienn UCTOYHMKA NUTaHUA
X4:15 220B
X4:16 220B
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Tabnnua 3.16 — ba3oBble ANCKPETHbIE BXOAb! U BbIXOAbI

Ne knemm 0603HaueHue HasHaueHue

ba3oBble AUCKPETHblE BbIXOAbI

X4:1-X4:2 K4.1 OTKNlOYEeHMA BblKAtOYaTeNA
X4:3-X4:4 K4.2 BkntoueHuna BbikAtovaTena
X4:5-X4:6 K4.3 ABapua

X4:7-X4:8 K4.4 HeucnpasHoOCTb

ba3oBble AUCKPETHbIE BXOAbI

X4:9-X4:10 0B4.1 KomaHga «BK/1»
X4:9-X4:11 [B4.2 KomaHga «OTK/1»
X4:12-X4:13 [B4.3 4B PMNO
X3:12-X3:14 [B4.4 [B PMB
X5/%6 /%7
e [
Kx,wE | 2]
2 Katd iZLuCermewe
K3 \ﬁ%}g L4 BHxogH
at=liEl
—pHe| |6
Kx.4 ——
N e [T
| 8]
- | 9]
2 HE | 10
Mg 3HE | | 1]
1 12
[1Bx.4 %%@/ Eﬂuchpoegm;H be
riala] 14
Bx.5 = 1
moesE ) o ]
=T 18]
ﬂBxB%%Q 117
187 HE 50 & 18
x=[5:,6:7]
PucyHok 3.1 — KoHdurypauua pasbemos J0NOJHUTENbHbIX AUCKPETHbIX BXOL0B U Bbl-
X0/4,08B
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Tabnvua 3.17 — Hanmume gonoNHUTENbHBIX ANCKPETHbIX BXOA0B M BbIXOAOB A8 pas-
JINYHBIX MOANPUKaLMA BnoKa

Obujee kon-8o Pasbembl BXxo-
Mopgudukaumua 6naoka MK3n AUCKPETHbIX e e
BX0A,0B/BbIX0A0B

MK3M-Mukpo 2.0 -1 4/4 X4
MK3M-Mwukpo 2.0 - 1-T 4/4 X4
MK3M-Mwukpo 2.0 — 1-ALL 4/4 X4
MK3M-Mwukpo 2.0 -2 11/8 X4, X5
MK3M-Mwukpo 2.0 — 2-T 11/8 X4, X6
MK3M-Mwukpo 2.0 — 2-ALL 11/8 X4, X6
MK3M-Mwukpo 2.0 - 2-43 11/8 X4, X6
MK3M-Mwukpo 2.0 — 2-T-A3 11/8 X4, X6
MK3M-Mwukpo 2.0 — 2-AL-A3 11/8 X4, X6
MK3M-Mukpo 2.0 -3 18/12 X4, X6, X7
MK3M-Mwukpo 2.0 — 3-T 18/12 X4, X6, X7
MK3MN-Mwukpo 2.0 - 3-AlLU 18/12 X4, X6, X7
MK3MN-Mwukpo 2.0 - 3-43 18/12 X4, X5, X6
MK3MN-Mwukpo 2.0 -4 25/16 X4, X5, X6, X7
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4 ONMNCAHUE GYHKLWUIA B/IOKA

YCTpoMncTBO ABAAETCA MHOropyHKUMOHANbHbIM, obecneunBatowmm ¢GyHKUMU 3a-
LUT, ypaBieHUs, CUTHAAU3aLUM M aBTOMATUKKU A1 Pas3/IMYHbIX TUMOB NpUcoeaunHe-
HUNA.

MpefycMOTPEHO HEeCKONbKO TUMOB NPUCOEAMHEHUI ANA NPUMEHEHUA, OTAnYato-
WUxca YHKUMOHANBHO PasMYHbIM HAaboOpPOM YCTPOMCTB aBTOMATMKU WM HEKOTOPbIX
BMAOB 3aLUUT:

e AN OTXOAAWMX NpucoeanHennit (O1);

e 115 BBOAHOTO BbiKtoyaTens (BB);

® /1A CEeKUMOHHOro BbiKatoyaTtens (CB);

®  ANA U3mepuTenbHoro TpaHchopmaTopa HanpsaxkeHua (TH).

PekomeHAauuy No onepaTMBHOM HAaCTPOWMKE M BBOAE B SKCM/yaTaLuio NpUBEAEHbI
B8 MPUTOXKEHNN XK.

4.1 OnucaHue GyHKUUA 3aLmT
4.1.1 MT3-1 u MT3-2

MT3-1 u MT3-2 npegHasHayeHbl A1 3alnTbl OT MexXaydasHbIX KOPOTKMX 3aMblKa-
HUWIA. 3aWmTbl MOTYT BbITb HACTPOEHbI B CAeAyoWmMX KoHpurypaumax (Tabauua 4.1.1):

® HeHanpaB/ieHHaA 3anTa;

® HanpaB/neHHaA 3aluTa;

e ¢ 6N0KMPOBKOW NO AUCKPETHOMY BXOAY;

® CYy4yeTOM XOJIOAHOFO MycKa Harpysku;

® C OTCTPOWMKOW OT 6POCKOB TOKA HAMArHM4YMBaHUA TpaHcHOPMaTOPOB.

PyHKUMOHanbHble cxembl MT3-1 n MT3-2 npuseaeHbl Ha PucyHke 4.1.1.

[Ona onpepeneHna HanpaBAeHWA MOLLHOCTM MCMONb3YyeTcA «AeBAHOCTOrpafycHas
cxema». YCTPOMUCTBO onpeaenseT yribl Mexay ¢asHbiM TOKOM U IMHENHbIM Hanpsxe-
HUEeM anA Kaxaon napbl curHanos (IxAUgc), (1s7Uca), (Ic*Upag). CpabaTbiBaHmne MT3 npo-
M30MAeT B C/lyyae NpeBbileHUsA BeMYMHbI Ga3HOro TOKA 3aZlaHHOM yCTaBKM cpabatbl-
BaHMA M NONagaHMA BeKTOpa $GasHOro ToKa B 30Hy cpabaTbiBaHuUA.

[nAa 3apaHna 30HbI cpabaTbiBaHNA HEOBXOAMMO YKa3aTb Yron MaKCMMANbHOW YyB-
CTBUTENBbHOCTU yy, TOTAA 06NACTb cpabaTbiBaHUA byaeT onpeaenaTocs ANanasoHoOM —
90°s¢qu+90°, yto cocrasnser 180°. Cxema onpeaenieHMe HanpaBieHWA MOLLHOCTU
npveegeHa Ha PucyHke 4.1.2. Yron makCMManbHOM YyBCTBUTE/NIbHOCTM 3343a€eTCA OAMH
LA BCex cTyneHen MT3.

Mpun HencnpaBHOCTAX B LEenAxX HanpaXKeHua npouncxoamt oTkas OHM. B Takom cny-
Yae BO3MOXHa WAM nonHaa 6aoknpoBka MT3 man nepesop, ee B HeHanpaBAEHHbIV
pexum. na Takux cnyyaes NpesycCMOTPEH AOMONHUTENbHBIV KoY, KOTOPbIM onpese-
NAeT pexmm pabotbl OHM:
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e paspelwaet paboTy cTyneHn MT3 Npy HEMCNPABHOCTU Lenel HanpaxeHus (ne-
peBoAUTCA B HEHaNPaBAEHHbIN PeXUM);

e 6n0KMpyeT paboty MT3 npu HEMCNPABHOCTM ueneir HanpsxeHuusa (MT3 610Ku-
pyeTcs).

Mpu 6nn3Kknx TpexdasHbix K3 BO3IMOMXKHO 3HAUUTENIbHOE CHUMXKEHWE HaNpAXKeHus.
[Ona McknoveHMa OTKasa 3alwmTbl B Takux caydaax OHM 3anomuHaeT nocnegHue natb
neprvoaoB CUHYCOMAbI HAMPAMXKEHUA U BOCCTAHAB/IMBAET MO HUM YroJl MeXAy TOKOM U
HanpsaxeHnem. OnpegeneHne yrna mexay TOKOM U HanpsKeHuem 6J0KMpyeTca npu
Uas/Usc/Uca < 30B u la/Is/Ic < 1A (BTOpHYHbIE 3HAYEHMA).

<fiyexMT31
TepMT3-1
== utaa

Xonogos
nyex

[
\
\
& |l
‘7

1

<__NT22

06 |EnckMTa > T
gt

PucyHok 4.1.1 — dyHKunoHanbHaa cxema MT3-1 n MT3-2
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Tabnnua 4.1.1 — KoHourypaumoHHsble Katoun MT3-1 n MT3-2

HaumeHoBaHue KOHPUrypaLMoHHOro AvnanasoH 3aBoackoe 0O603HauYeHne
Knova 3HaueHui 3Ha4yeHue B MEHI0
BO - Pexkum pa6c1Tb| OHM npu Heuc- Bnok oK OHM npu HLH
NPaBHOCTU Lienel Hanpax)eHna Pasp
Bl,“Bll - BBOA/BbIBOS, 3aLMTDI U3 /4 a MT3-1/ MT3-2
Aencrsuna
OTKN
B2, B12 - KoHTpO/Ib HanpaB/ieHHOCTH HM+ OTKN OHM
HM-
OTKN
B3, B13 - baokuposka no 1B BKN OTKN Bnok no B
NHB
B4, B14 - XonoAHbli nyck -/ + - Yuet XN
B5, B15 - bnokuposka npu BTH -/+ - Bnok npu BTH
Ua
»

3oHa
cpabatbiBaHua

dmy

3oHa s
HEYYBCTBUTENBHOCTU <

Uc Us

PucyHok 4.1.2 — OnpepeneHune HanpasaeHUA MOLLHOCTU

[na 610KMpoBKM MT3 OT BHELUHMX 3aLLUT UM BOSIBTMETPOBbLIX BNOKMPOBOK Npeay-
CMOTpPEH AUCKpeTHbI Bxog «AB Baok MT3». NMpn HaAnuMM Ha 4aHHOM BXOAe Nnornye-
CKOU eanHuMLbl paboTa ctyneHn MT3 6i10KkupyeTcs.

Mpwv 3anycke HEKOTOPbIX HArpy30K B onpeAeneHHble Ce30Hbl BpeMeHW HabaogaeT-
CA NOBbILWEHHOE NOTPeBEHNE INEKTPOIHEPrUM B TeHEHME ANUTENbHOTO BpemeHu. [na
WCK/IIOYEeHNA HECENEKTUBHOrO OTKAOYEHUA TaKMX noTpebuTenel B 3awmTe npeaycmoT-
peHa GYHKLMA XON04HOTO nycka. CMbICA 3aKNK0YaeTcA B TOM, YTO MPU OTKIOYEHHOM
BbIK/IlOYaTe e 3alWMTa C NOCTOAHHOM BpemeHu «Toxn XM» yBennumMBaeT HavyanbHbIM TOK
cpabaTblBaHWA TOKOBbIX 3aLMT A0 33a4aHHOM KpaTHocTM «KnycK», Tem cambim npegoT-
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BPALLLAnA HeceseKTUBHOE OTK/IOYEHME HArpy3ku Npu ee BKAKOYEHUU U OAUTENbHOW pa-
60Te C NoBbIWEHHbIM 3HepronoTpebneHnem (PucyHok 4.1.3). B Toxxe Bpems, ans obec-
neyeHUsa YyBCTBUTENIbHOCTM 3alLUTbl K KOPOTKMM 3aMbIKAHUAM MNPU BKIHOYEHHOM Bbl-
KNtoYaTenie, yCcTaBKa Mo TOKY BO3BPALLAETCA K MCXOAHOMY 3HAYEHUIO C MOCTOAHHOM
BpemeHu «THarp XM». B cnyyae nepepbiBa NUTAHMA 3aLLMTbI, €CAn GYHKLMA XONOL4HOMO
NycKa BBEAEHA, NOC/e BKAOYEHUSA 3aLLMTbl TOK cpabaTbiBaHnA MT3 byaeT yBenuuyeH 4o
MAKCMMA/IbHOrO 3HAYeHUA B COOTBETCTBUM C KoapduumeHTom «Kxn». Napametpbl XM
33/a0TCA OAMHAKOBLIMW /1A BCEX CTYMEHEN.

Mpu BKNOYEHMM TPAaHCHOPMATOPOB HA XONOCTOM XO4, NPU ONpeaesieHHbIX YCI0BUAX
BO3MOYKHO NPOTEKaHWE TOKa 3HAYMTE/NIbHOMN BE/IMYUHDBI, KOTOPOe Ha3blBaeTcA Bpockom
TOKa HamarHuunBaHuA. [1n1A UCKNIOYEHUA HeCceNeKTUBHOTO OTK/IIOYEHUA B TaKUX PeXU-
max npegycmoTtpeHa ¢yHKuma «KoHTponb BTH», koTopasa ¢ukcupyet 6TH 1 6noknpyet
[OelCTBME NYCKOBbIX OPraHOB TOKOBbIX 3aLLMT A0 MOMEHTa ero 3aTyXxaHWs Wau uctede-
HUA BPEMEHM MaKCMMaibHOM 610KMPOBKU «T610K BTH».

TexHW4YecKkne napameTpbl NnpueeaeHbl B Tabauue 4.1.2.

PacnonoxeHne ycTaBoK B MEHIO yCTpoMcTBa NpuBeaeHo B Tabanue 4.1.3.

Tabnnua 4.1.2 — TexHuyeckune napametpbl MT3-1 n MT3-2

HaumeHoBaHue AnanasoH JANCKpeTHOCTb 3aBopcKoe 0O603Haue-
napametpa 3HauyeHui 3aaHuA 3Ha4YeHue HUe B MeHI0

Y -

CTaBKa No TOKY BO BTO! 0,1-200 0,01 50 Icp
PUYHBIX BEANYUHAX, A
KosbouumerT sosspara | o o 0,01 0,95 Keoss
MyCKOBbIX OPraHoB
YcTaBKa no BpemeHun 0-300 0,01 0,02 Tep
cpabaTbiBaHus, ¢
Yron makcumanobHom
YYBCTBUTENILHOCTU by, 0-359,9 0,1 45 Fmy MT3
rpas
KpaTHOCTb XonoaHoro 1,5-10 0,1 3 Kxn
nycka
MocTosHHan oxnaxae- 1-120 1 30 Toxa XM
HWUA, MUH
MocTosHHan Harpesa, 1-120 1 60 Tharp X1
MWH
Bpems Gnokuposki ot 01-1 0,01 03 T6n0k 5TH
BTH, ¢

27.12.31-100-23566247 35



PykosoacTteo no akcnayataumm MK3M-Mukpo 2.0

lep(t), A

OTKNO4YeHO BKnoyeHo

Knyck * Icp

lcp

Toxn THarp
PucyHoK 4.1.3 — ®yHKUMA yyeTa XONO4HOIO NYCKa Harpysku

Tabnnua 4.1.3 — MecTopacnonoxeHue yctaBok MT3-1 u MT3-2 B MeHt0 ycTpoiicTBa

TnaBHOe meHI0 Noamexto 1 NoameHto 2 NoameHto 3

YcraBku P3nA -> Ycraskn 1/ 2 > Ob6wwme MT3

YcrtaBku P3nA -> Ycraskn 1/2 -> MT3-1

YcTaBku P3nA - Ycraskn 1/ 2 - MT3-2

4.1.2 MT3-3 u MT3-4

MT3-3 u MT3-4 npegHasHayeHbl 41 3aWmUTbl OT MeXAYDa3HbIX KOPOTKUX 3aMblKa-
HWIM, a TaKKe BbINONHAIT GYHKUMM AaNbHEro pesepBMpPOBaHMA. 3alLmTbl MOTYT BbiTb
HaCTPOEHbI B CNeayroLWmnx KoHourypaumsx (Tabavua 4.1.4):

HeHanpas/ieHHan 3alWunTa;

HanpaB/ieHHaA 3alWunTa;

¢ 6710KMPOBKOI NO AUCKPETHOMY BXOAY;

C Y4ETOM XOJIOAHOTO NYCKa Harpysku;

C OTCTPOMKM OT 6POCKOB TOKA HamarHM4YMBaHUaA TPaHCHOPMaTOPOB.;
C HE3aBMCMMOI MM 3aBUCUMOI XapaKTePUCTUKOM cpabaTbiBaHusA;
C NYCKOM MO HaMpsXeHuto;

C KOMBUHMPOBAHHbIM MYCKOM MO HaMPAMKEHMIO;

C YCKOpPEHWEM MOoCe BKAOYEHUS;

C AeVCTBMEM Ha CUFHAN UM OTK/OYEHME.

36
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DyHKLMOHANbHbIe cxembl MT3-3 n MT3-4 npuseaeHbl Ha PucyHke 4.1.4 n 4.1.5.

PyHKUUKM onpefeneHns HanpaBeHUA MOLLHOCTH, yYeTa X0/1I04HOro NMycKa Harpysku
1 KoHTpona BTH npusogAaTtca B onucaHum MT3-1.

[na oTCTPOIMKM OT NYCKOBbIX TOKOB Harpysku M MOBbILLIEHUA YyBCTBUTE/IbHOCTU TO-
KOBbIX 33LWNUT AaHHble cTyneHn MT3 moryT 6bITb AONONHEHbI NYCKOBbIMM OpraHamu no
HanpsXXeHuto. BO3MOXKeH BBOZ NYCKOBOrO OpraHa no SIMHEMHbIM HanpaxkeHUam u/vmam
Mo HanNpAXeHWto 0b6paTHOM NocNes0BaTENbHOCTU (KOMBUHMPOBAHHLIN MYCK).

[na yckopeHus AeicTBUA 3alLMT Nocsie ONepaTUBHOrNO BKIOYEHUA BbIKAKOYATENA U
B umknax AMNB gna MT3-3 n MT3-4 BO3MOXKHO BBECTM ycKopeHue. YMT3 BBoguTca no-
cne nponagaHua curHana «PMNO» Ha Bpema «TBy». BbigeprKka BpemeHu ana ycKopeHusa
3afaeTcs ycTaBkon «TymTt3a». Bpems BBoAa YCKOpPeHWA U Bpems ero cpabatbiBaHMA
33/at0TCA OAMHAKOBBIMU A/1A BCEX CTYNEHEN.

[na cornacoBaHMA TOKOBbIX 3aLMUT CO CMEXHbIMU 31EMEHTAMWN CETU, UMEOLLMMMU
3aWMTbl C TOKO33aBUCUMbIMU XapaKTepUcTUKamm cpabatbiBaHusa, MT3-3 n MT3-4 MOXKHO
TaKXe HacTpouTb Ha cpabaTbiBaHMe MO OL4HOW M3 WecTn AocTynHbix TXC. JocTynHble
TUMbI XapaKTepPUCTUK NpeacTasneHbl B Tabavue 4.1.5. Tpadukn xapaktepmcTmk cpaba-
TbiBaHMA npuseaeHbl B MPUTOKEHUWM B. Myck ctyneHn MT3 npoussoamuTca npu Toke
1,1lcp, BpemAa BO3BpaTa onpeaenserca ycraBkolh «TBo3B». Mpu Bbibope TXC ycTaBka
«Tcp» urHopupyetca. [Ins Bcex XxapakTepucTUK pacyeTHoe Bpems cpabaTtbiBaHuA:

e He npesblwaeT Bpems cpabaTtbiBaHMA Npu KpaTtHocTu | / Icp = 20;

e He npesbiwaeT 300c.

MpY MCNONBb30BaHNM MAKCUMANbHOW TOKOBOM 3alLMTbl B KaYeCTBe 3aLuTbl OT nepe-
rpysku MT3-3 n MT3-4 MOKHO NepeBecTu C AeMCTBMA Ha OTKAOYEHWE HA AelCTBME Ha
curHan.

TexHuuyeckme napameTpbl NnpueeaeHbl B Tabauue 4.1.6.

PacnonoyeHune ycTaBOK B MEHIO YCTPOICTBA NpuBeaeHo B Tabanue 4.1.7.

27.12.31-100-23566247 37



PykosoacTteo no akcnayataumm MK3M-Mukpo 2.0

Tabnnua 4.1.4 — KoHouUrypaumoHHsle Katoun MT3-3 n MT3-4

HavmeHoBaHue KOHPUry- AnanasoH 3aBoAcKoe 3Ha- O603HaueHue B
PaLMOHHOrO KAto4a 3HaueHui YeHune MeHIo
BO - Pexkum paboTtbl OHM Enok
NPy HeUCNpPaBHOCTK Lenew Pas Bbnok OHM npu HUH
HanpAXeHua P
B21,B36-B
g soa/ssison /+ - MT3-3 / MT3-4
3aLUMThI U3 AeicTBUA
OTKN
P HM-
OTKN
Zé?a, B38 - baoknposka no BK/I OTKN Bnok no 1B
MHB
B24, B39 - XonoaHblii nyck -/ + - Yuet XN
B25, B40 — bnokunposKa
npv 5TH /+ Bnok npu BTH
OTKN
iﬁﬁl - flyck no wanpa- Un OTKN Myck no U
U2 +Un
Hesasucuman
NHBepcHaa
CunbHO
MHBEpPCHasn
B28, B43 - Tun xapaktepu- YpesBbluaiHO HesaBncumas Tun TXC
CTUKM cpabaTbiBaHUA MHBEpPCHasn
OavtensHo
MHBEpCHasA
KpyTtasa
Monorana
B29, B44 - YcKopeHue -/+ - YMT3
B31, B46 - flencrsue 3a- OTKN OTKN CpabaTbiBarie
AT Curnan

38
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PucyHok 4.1.4 — dyHKunoHanbHas cxema MT3-3
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PucyHok 4.1.5 — ®dyHKLMOHaNbHasA cxema MT3-4
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Tabnvua 4.1.5 — NapameTpbl cpabaTtbiBaHMA 1 Bo3BpaTa TXC

HaumeHoBaHue Bpems
xa Bpems cpabatbiBaHuA
PaKTepPUCTUKMN BO3BpaTa
0,14
WHBepcHas TMS = R Tso38
(m -1
13,5
CuNbHO MHBEpPCHasA TMS * TN Tso3B
(H) -1
80
YpesBblualiHO MHBEPCHasA TMS * 2 Tso38
(7e) -1
120
[nvTtenbHo nHeepcHas TMS * i Tso3B
(w) -1
1
KpyTas (PTB-1) I 5+ TMS TBo38B
30+ (75— 1)
cp
1
5 T TMS
MNonoras (PT-80) I ’ TBo3B
20 * (W - 1) /6
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Tabnnua 4.1.6 — TexHMYeckue napametpbl MT3-3 n MT3-4

HaumeHoBaHue Ovana3oH | [AuckpetHoctb | 3aBoackoe | O603HaueHue
napametpa 3HaueHu 3aaaHua 3HaueHue B MEHI0

YcTaBKa no TOKY BO BTO-

0,1-200 0,01 10 Icp
PUYHbIX BENNUYNHAX, A

KoadoduumeHT Bo3spata
NYCKOBbIX OPraHoB No 0,5-0,99 0,01 0,95 Kso3B
TOKY

YcTaBKa no BpemeHun

0-300 0,01 0,5 Tep
Cpa6aTbIBaHVIF|, (o}

YcTaBKa no BBOAY YCKO-

peHms, ¢ 0,1-5 0,01 1 Tey

YcTaBKa no BpemeHu

cpabaTbiBaHna YMT3, ¢ 0-10 0,01 0,1 TymT3

YcTaBKa no koabouumen-

1-1 1 1 ™
Ty TMS (g8 TXC), ¢ o 0 0 >

Bpems Bo3BpaTa (ana

XC), ¢ 0-300 0,01 1 TBO3B

Yron MmakcumanbHom
YYBCTBUTENIBHOCTU by, 0-359,9 0,1 45 Fmy MT3
rpag

YcTaBKa no HanpAKeHuo
BO BTOPUYHbIX BEANYU- 0,2-100 0,1 50 Ucp
Hax, B

YcTaBKa No HanpaKeHuto
obpaTtHol nocnenosa-
TENBbHOCTU BO BTOPUYHBIX
BeAnYmHax, B

0,2-100 0,1 20 U2cp

KoadouumeHT Bo3spata
NMyCKOBbIX OPraHoB Nno - - 1,05 -
HanpAXKeHUo

KpaTHOCTb XonoaHoro

1,5-10 0,1 3 Kxn
nycka

MocTosHHanA oxnaxae-
HUA, MUH

1-120 1 30 Toxn XN

MocToaHHaA Harpesa,

1-120 1 60 THarp XN
MUWH

Bpems 610KMPOBKM OT

BTH, ¢ 0,1-1 0,01 0,3 T6nok BTH
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Tabnvua 4.1.7 — MecTopacnono»keHue yctaBok MT3-3 1 MT3-4 B MeH}0 yCTpoMCTBa

FnasHoe meH MoagmeHio 1 MoagmeHio 2 NogmeHto 3

YctaBku P3nA - Ycraskn 1/2 - Obwwme MT3

YctaBku P3nA - Ycraskn 1/2 - MT3-3

YcrtaBku P3nA -> Ycraskn 1/2 -> MT3-4

4.1.3 3awmra ot 033

33 npegHasHavyeHa AN 3aWmTbl OT oAHOdA3HbIX 3aMblKaHUIM Ha 3emto. Mpeay-
CMOTpeHo ABe cTyneHun oT 033, KaxKaas M3 KoTopblx cogep*uT OHM HyneBolt nocne-
[0BaTeNIbHOCTM M MOXET ObITb HacTpoeHa B creaylowmx KoHdurypaumax (Tabauua

4.1.8):

HeHanpaB/ieHHas 3alnMTa No TOKY;
HeHanpaB/ieHHadA 3aLLMTa MO TOKY C MYCKOM MO HaMNpPAXKeHMUIo;
curHanmsauma 033 no 3Uo;

Hanpas/ieHHasA 3aLunTa;

C AEMCTBMEM HA CUTHAA UM OTK/IIOYEHME.

dyHKUMOHanbHble cxembl 33-1 1 33-2 npusegeHbl Ha PucyHke 4.1.6 n PucyHke

4.1.7.
Tabnvua 4.1.8 — KoHouUrypaumoHHble Kntoum 33-1 n 33-2
HaumeHoBaHue KOHGUrypaLMOHHOrO [uanasoH 3aBoackoe 0603HaueHme
KAloua 3HauYeHui 3HaueHue B MEHI0
BS%, B56 - BBoA/BbIBOA, 3ALUMUTHI U3 /4 ) 33.1/332
Aencreun
3lo
B52, B57 — Tun 33 3lo +3Uo 3lo Tun
3Uo
Hanpasn
OTKN
B53, B58 - e OTKN Cpab
X JOeticteue 3a1mThI Curan pabatbiBaHue
HM+
B54, B59 - KoHTponb HanpaBaeHHOCTU HM- HM+ OHM
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PucyHok 4.1.7 — dyHKumMoHanbHas cxema 33-1 n 33-2
019 CEPBUCHOM YCTaBKKM «TunN npucoeanHeHma» = TH

Obnactb cpabaTtbiBaHMA HanpasieHHo OHM 3agaetca, Kak 'y MT3, yriom mak-
CMMa/IbHOM YyBCTBUTENBHOCTU dyy. TOraa obnactb cpabaTtbiBaHua byaeT onpenenaTbea
AnManasoHom —900S¢Mq5+900, yto coctasnset 180°. Otcuer BbILLEYNOMAHYTbIX YIrN0B
BeAeTcsA oT ocu BekTopa 3Uo npoTus YacoBow cTpenku (PucyHok 4.1.8). OnpeaenexHue
yrna mexay TOKOM M HanpsikeHuem 6aokupyetca npu 3Uo < 15B u 3lo < 50mA (BTO-
puyYHble 3HaYeHWUs).

Mpw HemMcnpaBHOCTAX B LenAX HanpAXeHUA TOKOBaA 3aluTa C NyCKOM MO HanpsaxKe-
HWIO NEPEBOANTCA B TOKOBbBIV PeXnm, paboTa HanpasBieHHOW 3alwuTbl 610KMpyeTCA.

TexHW4YecKkne napameTpbl NnpuseaeHbl B Tabnuue 4.1.9.

PacnonoxeHne ycTaBoK B MeHI0 ycTpoicTea npuseaeHo B Tabanue 4.1.10.

Tabnvua 4.1.10 — MecTopacnonoxeHue yctaBok 33-1 1 33-2 B MeH!0 yCTpPoKCTBa

FnaBHoe meH MogmeHio 1 NMogmeHtio 2 MopmeHto 3

YcraBku P3nA > Ycraskn 1/ 2 -> O6wwme 33

YcraBku P3nA > Ycraskn 1/ 2 -> 33-1

YctaBku P3MA - YcraBkn 1/2 - 33-2
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—

!
‘L-“k
!
!

dmy

3oHa
cpabaTbiBaHWA

3oHa
HEYYBCTBUTENBHOCTH

PucyHok 4.1.8 — OnpegeneHune HanpaBaeHUA MOLLHOCTU HY/1IeBOM NOCAeA0BaTeNbHOCTH

Tabaunua 4.1.9 — TexHnyeckune napametpsbl 33-1 n 33-2

HavmeHoBaHue AnanasoH [AuncKkpeTHOCTb 3aBopacKoe 0O603HaueHue
napamerpa 3HaYeHu 3aAaHuA 3Ha4YeHune B MEHI0
YcTaBKa no TOKy B nep- 0,05 -
¥ 6 nep g 0,01 0,5 Icp
BUYHbIX BENMYMHAX, A 50,00

KoadoduumeHT Bo3spata

NMYCKOBbIX OPraHoB No - -—- 0,95 -
TOKY

YcTaBKa no BpemeHun 0-300 0,01 1 Tep
cpabatbiBaHus, C

Yron MakcumanbHom

YYBCTBUTENILHOCTU by, 0-359,9 0,1 90 Fmy 33

rpaa

YcTaBKa no Hanpaxe-
HUIO BO BTOPUYHbIX 0,2-100 0,1 30 Ucp
BeAnYmHax, B

KoadpdpuumeHT Bo3BpaTa
NYyCKOBbIX OPraHoB Nno - - 1,05 -
HanpAXXeHUo
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4.1.4 3awmMTa MMHUMANbHOTO HaNpsAXXeHuA

3MH npepgHa3HayeHa ana obecneyeHnn HageKHoW PaboTbl OTBETCTBEHHbIX NOTpe-
6uTenein Npu HegOMYCTUMOM CHUMKEHUMW HaMpPSXKEHWA B 3NEKTPUYECKON CeTU. 3Hauu-
Te/IbHOE CHUMKEHMEe BO3MOMHO MPU B6/M3KUX KOPOTKMUX 3aMbIKaHUAX WUAWU MPU 3HAYU-
TeNbHbIX Neperpyskax. B TakMx pexkmmax 3awuta Npon3BoAmUT OTKIOYEHNE HEeOTBETCT-
BEHHbIX NPUCOeAMHEHWI, YTO NO3BONAET COXPAHUTb NUTAHME U 3anyCK OTBETCTBEHHOM
Harpysku.

MpeaycmoTpeHo age cTyneHy 3MH, Kaxaas U3 KOTOPbIX MOXeM 6bITb HaCTpOeHa B
cneayrowmx KoHourypaumax (Tabavua 4.1.11):

e C 6N1OKMPOBKOW NO ANUCKPETHOMY BXOAY;

e ¢ 610KMpOBKOW OT Nycka MT3-3 u MT3-4;

® C AeNCTBMEM Ha CUTHAM UM OTK/OYEHMe.

PDyHKLMOHANbHble cxeMbl 3MH-1 n 3MH-2 npusegeHbl Ha PucyHke 4.1.9 u PucyHke
4.1.10.

3awmTa cpabaTbiBaeT NPU CHUNKEHUWN BCEX JIMHEMHDbIX HAMPAXEHUIN HUXKE YCTaBKU
cpabaTbiBaHUA. [JNA UCKNIOYEHWA HECe/IeKTUBHOIO OTK/IIOYEHUA BBOAHBIX NpUcoeguHe-
HUI Npy K3 Ha OTXOZALLMX IMHUAX HEDObLLIOM NPOTAMKEHHOCTU, BO3MOXKEH BBOA 6/10-
KMPOBKU NpU NycKe TOKOBbIX 3aWmMT. [py HEMCNpaBHOCTAX B LenAX HanpaXeHua cTyne-
HU 3MH 610KkupytoTCA.

TexHW4Yeckne napameTpbl npuseseHbl B Tabanue 4.1.12.

PacnosioxeHue ycTaBoOK B MeHI0 yCTpoiicTBa npuseaeHo B Tabanue 4.1.13.

Tabnnua 4.1.11 — KoHdurypaumoHHble kKntoun 3MH-1 n 3MH-2

HanmeHoBaHue KOHUrypaumoHHoro AwnanasoH 3aBopcKoe 0O603HayeHue B
KAto4a 3HayeHumn 3HayeHue MEHI0
B61, B66 - B
6v, 66 - BBoA/BbIBOA, 3aLLUMTbI U3 /4 ) 3MH-1/3MH-2
Aenctauna
OTKN
B62, B67 - bnokumposka no 1B BK/ OTKN Bnok no B
MHB
B63, B68 - bnokumposka no nycky MT3-
31 MT3-4 -/ + - Bnok no MT3
. OTKN
B64, B69 - [leiicTBMeE 3aWuThbI Curan OTKN CpabaTtbiBaHue
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Usc U< Be
J77 &
Uca U<
Heucnp LUH <Jlyck 3MH-1
TQMHA o,
- Lt 3MH-1
| — 3MH-1
B63 - -1 cuH
Myck MT3-3
-
Myck MT3-4 BE2
0=
i TI\I’_Q_
3B ] .
3ot
Ucp 3MH-2
Uas U< Mg |
Ugc U< j
- &
Uca U<
<[lyck 3MH-2
CETIEI
| (e —< 3MH2]
PNB
B68 - 3MH-2 curn
Myck MT3-3
—
Mycx MT3-4 BET
0=
0 \F%3—
EER T
L bt

PucyHok 4.1.9 — ®dyHKumnoHanbHaa cxema 3MH-1 1 3MH-2
[O/15 CepPBUCHOM ycTaBKKM «Tun npucoeanHeHma» = OJ1, BB
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PucyHok 4.1.10 — ®yHKuMoHanbHaa cxema 3MH-1 n 3MH-2
O CEePBUCHOM yCTaBKKU «Tun npucoeanHeHmna» = TH
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Tabnnua 4.1.12 — TexHuyeckune napameTtpbl 3MH-1 n 3MH-2

HanmeHoBaHue [AnanasoH [AunckpeTHOCTb 3aBoackoe | O603HaueHue
napamerpa 3Ha4YeHu 3aAaHuA 3Ha4YeHue B MEHI0
YcTaBKa no Hanpsxe-
HWIO BO BTOPUYHbBIX 0,2-100 0,1 60 Ucp
Be/NINYMHaAx, B
KoadoduumeHT Bo3spata 1.05
MyCKOBbIX OPraHoB !
YcTaBKa no BpemeHu
P 0-300 0,01 1 Tep
cpabaTbiBaHus, €

Tabnnua 4.1.13 — MectopacnonoeHue yctaBok 3MH-1 1 3MH-2 B MeHto ycTpoicTBa

FnaBHoe meHK MogmeHio 1 MogmeHio 2 NopmeHto 3
YcraBku P3nA -> Ycraskn 1/2 -> 3MH-1
YcTaBku P3nA - Ycraskn 1/ 2 - 3MH-2

4.1.5 3awmTa OT HECUMMETPUM HaNpAXKEeHUN

3HH npegHasHayeHa ANA BbIABAEHUA HECMMMETPUUHBIX PEXMMOB PaboTbl aNeK-
TPUYECKMX CETeW U OTK/IIOYEHUSA YYBCTBUTE/IbHOM K HUM Harpy3ku. YpoBeHb HECUMMET-

pUK NO HanpAXXeHUto onpeaendaeTca Kak:

roe:

Ny

*100%,
1

U, — geicTsyrolLee 3HaUYeHNe HaNpPsXKeHWUs NPAMOI NocNe0BaTeNbHOCTH;
U, — aeicTeyloLLee 3HaYeHMe HanpsaxXeHna o6paTHOM Noc/iea0BaTeIbHOCTH.

I'Ipw HEUCNpPaBHOCTAX B LenAX HanpAaXeHnA 3alnTa OT HeCUMMETPUn Hal'lpﬂ)KEHVIVI

6nokumpyetcs.

dyHKUMOHanbHaa cxema 3HH npueepeHa Ha PucyHke 4.1.11. OnucaHue KoHUry-
PaUMOHHbIX KAtoyel npuseaeHo B Tabavue 4.1.14.
TexHuyeckre napameTpbl 3aLWmMTbl NpuBeaeHbl B Tabavue 4.1.15.
PacnonorkeHue ycTaBoK B MeHI0 yCTponcTBa npueeaeHo B Tabauue 4.1.16.

50
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Tabnvua 4.1.14 — KoHdurypaumoHHble kKatoumn 3HH

HanmeHoBaHue KOHPUrypaumoHHoro AnanasoH 3aBoackoe 0O603HauYeHne
Knoua 3Ha4YeHu 3Ha4YeHue B MEHI0
B71 - BBoA/BbIBOA 3aLWMTbI U3 AEWACT- e+ ) 3HH
BUA
OTKN
B72 - e OTKN Cpab
[JeiictBue 3almThl Curvan pabaTbiBaHWe

Nep 3HH
JTU>
[uavt | : BYJ_ 7 Myck 3HH|
[s22:Bes TH > T ® J Tep 3HH B72
Heucnp LIH > ) [ \ < 3HH
W.; | < 3HH curH
PucyHok 4.1.11 — ®yHKUMOHaNbHaA cxema 3HH
Tabavua 4.1.15 — TexHnyeckue napameTpbl 3HH
HaumeHoBaHue AnanasoH JAUNCKpeTHOCTb 3aBopckoe 0O603HaueHue
napameTpa 3HauYeHui 3agaHuAa 3HayeHue B MeéHK
YpoBeHb cpabaTbiBaHWA 0,5-100 0,1 15 Ncp
no HecummeTpun, %
KoadpdpuuneHT Bo3BpaTa 095
NYyCKOBbIX OPraHoB !
YcTtaBKa no BpemeHun 0-300 0,01 1 Tcp
cpabatbiBaHus, C
Tabaunua 4.1.16 — MecTopacnonoeHue yctasok 3HH B meHto ycTpoicTea

FnaBHoe meH MogmeHio 1 NMogmeHtio 2 MopmeHto 3
YcTaBku P3nA -> Ycraskn 1/2 -> 3HH
27.12.31-100-23566247 51
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4.1.6 3awmTa OT NOBbILEHHOrO HanpaAXeHus

[nAa 3aWwmTbl NoTpebutenei, Y4yBCTBUTENbHbIX K NOBbILEHUIO HAaNPAXKeHUa (Hanpwu-
Mep, KoHAeHcaTopHble 6aTapen M TpaHchopmaTopsbl), B YCTPOUCTBE MpesyCMOTPEHbI
Ase crynenu 3MH.

MycK 3aWwmThbl OCYLLECTBAAETCA OT NYCKOBbIX OPraHOB MaKCMMasIbHOIO HanpsaXKeHuA
(Uag, Uge, Uca), 06beanHeHHbIx no cxeme «U/TN». 3awmTa 610KMPYETCa Npu OTCYTCTBUM
curHana «PMB».

®dyHKuMOHanbHaa cxema 3MH npuseseHa Ha PucyHke 4.1.11 u PucyHke 4.1.12.
OnncaHue KoHOUIYpPaUMOHHBIX Katoueln npuseaeHo B Tabavue 4.1.17.

TexHUYecKne napameTpbl 3alLMTbl NpuBegeHsbl B Tabamue 4.1.18.

PacnonoxeHue yCcTaBOK B MEHIO YCTPOICTBa NpuseseHo B Tabaunue 4.1.19.

Tabnnua 4.1.17 - KoHpurypaumoHHble ka4 3MH-1 u 3MH-2

HaumeHoBaHuWe KOHPUrypaLMoHHOro AnanasoH 3aBoacKoe 0O603HaueHne
Knoua 3HayeHui 3Ha4YeHune B MEHI0
an;' B81 - BBoA/BbIBOA 3aLWUTbI M3 e+ ) 3MH-1/3MH-2
penctaua
o OTKN

B77, B82 - [leicTBue 3awmnTbl Curman OTKN CpabaTtbiBaHue
OTKN

B78, B83 - bnokunposka no 1B BKN OTKN Bnok no B
NHB

Tabauua 4.1.18 - TexHnyeckme napametpbl 3MH

HaumeHoBaHune [Anana3oH [nckpeTHOCTbL 3aBogckoe | O6o3HaueHue
napamerpa 3HauYeHumn 3apaHuA 3HaueHue B MEHI0

YcTaBKa No Hanpsaxe-
HUIO BO BTOPUYHbIX 50-200 0,1 115 Ucp
BeNnYmHax, B

KoadouumeHT Bo3spata

1,05
MYCKOBbIX OpraHoB

YcTaBKa no BpemeHun

0-300 0,01 1 Tep
cpabatbiBaHus, C
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Tabnvua 4.1.19 - Mecto

pacnonoxkeHue yctaBoK 3MH-1 u 3MH-2 B meHto ycTpoicTBa
FnaBHOe meHI0

MogmeHio 1

MoagmeHio 2 NogmeHto 3
YctaBku P3nA - YcraBkn 1/2 - 3MH-1
YctaBku P3nA - YcraBkn 1/2 - 3MH-2
Ucp 3MH-1
TU>
Uas U 1 1
B76
FU=> Myck 3MH-1
Uec U=l I P ¥ |
Tep 3MH-1 B77
JU> L2, 3MH-1
Uca u = F
il LG o]
<0>
0
[nB |Bnox3nH Tj\l
1 L
s,
Ucp 3MH-2
JU> — 1
Uae — 1 3MH 6ok
B81
S i -
JU | | 2 Nyck 3MNH 2|
Tep 3MH-2 Bay
TU> e 3MH-2
Uca U=l | = F
— 3MNH-2 curu
B83 .|
<0>
0
[0B |Bnok3nH Tj\l
1 —
3
PNB &
‘ Hewcnp LIH

PucyHok 4.1.11 — ®yHKUMOHaNbHaA cxema 3MH-1 n 3MH-2
L1151 CePBUCHOM yCTaBKM «Tun npucoeanHerma» = OJ1, BB
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Ucp 3MH-1

ycK 3MH-1
—{ &
Tcp 3MH-1
L, 3MH-1
B78
=0=
[i]
(0B |Bnox3nH TN
EES
Ucp 3MH-2
1 .
B Myck 3MNH-2
Tep 3MNH-2
Ly 3MH-2
B83
=0= ]
0
(0B [BnoxamH TN
T
Heucnp UH 1

PucyHok 4.1.12 — ®yHKumoHanbHaa cxema 3MH-1 v 3MH-2
ONA CePBUCHOWM yCTaBKM «Tun npucoeamHexna» = TH

4.1.7 KoHTponb ucnpasHoctu LLH u HanpaxXeHue c60pHbIX WKH

PYHKUMA KOHTPONA Lenein HanpsXeHua npefHasHavyeHa ANA BbIABNEHUA Heuc-
npaBHOCTEN B LeNAX HanpsXeHus U B6NOKMPOBaHUA GYHKUMIA 3aLMT M aBTOMATUKMY,
KOTOpble B TaKUX pekMMax MoryT paboTtaTb HeMpaBWAbHO. TaKUMWU HEMCNPaBHOCTAMM
MOTYT B6bITb:

®  OTK/IOYEHME aBTOMATMYECKOTO BbIK/IOYaTENA (aBTOMATa) Lienel HanpsxKeHus;

e 00pbiIB LEeneln HaNpAXKeHs;

® [eperopaHue O4HOrO WAM HECKO/IbKUX NpefoXpaHuTeneli B NepBUYHbIX Lenax

nmsmeputenbHoro TH.

54 27.12.31-100-23566247



PykoBoacTteo no akcnayataumm MK3MN-Mukpo 2.0

KoHTponb McnpaBHOCTM OCyLLeCcTBAAETCA caedylowmmn cnocobamu (Tabavua
4.1.20).

1) KOHTpo/b NOMOXKEHUA aBTOMaTa uenei HanpskeHua yepes [B 3awmTbl ¢ UC-
Nonb30BaHWEM €ro AOMOHUTENbHbIX 6/10K-KOHTAKTOB.

OTKNtOYEHNE aBTOMATUYECKOrO BbIK/OYaTeNA MOXKeT npou3oiTn npu K3 B uenax
HanpAXeHWa BCaeACTBUE OWNOKM 0BCnyKunBatoLLLero nepcoHana uam npu HencnpaBHo-
CTM camoro aBTomarTa. [losioKeHne aBTomaTa KOHTPO/IMpPYeTCA Yepes AUCKPETHbIN BXOA,
Mpw nossneHun nornyeckoro Hynsa Ha B «ABT TH» curHan «Heucnp LH» dopmupyer-
cA 6e3 BblAEPKKN BpEMEHMU.

2) O6pbiB Lenel HanpsKeHUsA BbIABAAETCA NPU OLHOBPEMEHHOM BbIMOAHEHUU
cneayowwmx ycnosuii (PucyHok 4.1.13):

®  OTCYTCTBME BCEX IMHEWMHbIX HANPAXKEHUN;

®  OTCYTCTBME NYCKOBbIX CUrHanos MT3;

® Ha/Au4yMe TOKOB HarpysKu.

3) MeperopaHue O4HOMO WM HECKONbKUX NpPeaoXpaHuUTesnei B NepBUYHbIX Lenax
M3mepuTenIbHOro TpaHchopmaTopa HanpsKeHUsa NPUBOAUT K cpabaTbiBaHuio KLH npu
BbIMONHEHUWN CeAYIOLLMX YCOBUNA:

® OTCYTCTBME TOKa 06paTHOM NOCNenoBaTENbHOCTY;

o Ha/inyme TOKOB Harpys3ku;

®  Ha/anuyue HanpsaxeHua obpaTHOM NOCNeA0BaATENBHOCTY.

B nocnegHux agyx cnydasx curHan «Hemcnp LIH» popmupyeTca c BblaepKKoM Bpe-
meHun «Tcep HUH» (Tabaunua 4.1.21).

Mpy HencnpaBHOCTAX B LENAX HanpAKeHWA, BbIABNEHHbIX CUCTEMOM CaMoAMarHo-
CTUKM ycTpolicTBa, pyHKuma KLH 6nokunpyeTca.

Mpu ycTaHoBKe 6710Ka B Kamepy nameputenbHoro TH 1 3aiaHUM COOTBETCTBYIOLLETO
3HayeHuA ycTaBkM «TUN NPUCOEANHEHUA», KOHTPO/Ib MCNPABHOCTU MOXKET TaKKe oCy-
LLLeCTBAATLCA C MOMOLLBIO AUCKPETHOro BxoAa «UBB». B 3TOM cnyyae Ha AaHHbIN BXOA,
HeobXxoAMMO 3aBeCTM MoC/eA0BaTe/IbHO KOHTAKT NOJIOMEHUA BBOAHOMO BbIK/loYaTens
(PMB BB) 1 BbIXO4HOW KOHTAKT pesie HanpsaxeHWs, YCTaHOB/IEHHOTO BO BTOPUYHbIE Lienu
TpaHchopmaTopa HanpaxKeHua Ao BBoaa (PucyHok 4.1.14).

PacnonoxeHue ycTaBok B meHto ycTpoictea ansa KLH npusegeHo B8 Tabanue 4.1.22.
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S22=BesTH >0
HUH MK3M >— O
[aB JAstTH >

& Tep KUH

-~ <_Heucnp UH

Ucp KUH
Uas JU<
Usc ﬂU<

<
Uca ﬂU
Inarp KUH
e
T
o>
le
Myck MT3 uch KUH
>
U2 Kifv]
12cp KUH

PucyHok 4.1.13 — ®yHKUMOHaNbHaA cxema KoHTponsa LIH ana otxoaawmx AMHUn n
BBOAHOrO BbIK/llO4aTeNA

"*\’(’H evcnp LIH

PucyHok 4.1.14 — ®yHKuMoHanbHaa cxema KoHtpona LUH ana kamepsl TH
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Tabnvua 4.1.20 — KoHdurypaumoHHble katoum KLUH

HaumeHoBaHMe KOHGUrypaLMoOHHOro [AnanasoH 3aBoackoe 0O603HauYeHne
KAtoua 3HauYeHui 3HayeHue B MEHI0
B86 — Beoa/sbiBog, KLIH 13 geiictens -/ + - KUH

Tabnvua 4.1.21 — TexHnuyeckne napametpsl KLH

HaumeHoBaHue Ovana3oH | [ucKpeTHOCTb 3aBoackoe | O6o3HaueHue
napamerpa 3HaueHun 3apaHuA 3HaueHue B MEHI0

YcTaBKa No HanpaKeHuto
BO BTOPUYHbIX BENYU- 0,2-100 0,1 20 Ucp
Hax, B

YcTaBKa Mo HanpaXeHuto
obpaTHol nocnesosa-
TEeNbHOCTM BO BTOPUYHbIX
BeAn4YmHax, B

0,2-100 0,1 15 U2cp

KoadopuuneHT Bo3spata
NMYCKOBbIX OPraHoB Nno - -—- 1,05 -
HanpAKeHuto

TOK Harpysku Bo BTOpMWY-

0,1-200 0,01 0,5 IHarp
HbIX BEIMYMHAX, A

YcTaBKa no ToKy cpaba-
TbIBaHWA obpaTHOM no-
CNnefoBaTeIbHOCTU BO
BTOPUYHbIX BeINYMHaAX, A

0,1-200 0,01 0,5 12cp

KoadouumeHT Bo3spata
NMyCKOBbIX OPraHoB No - -—- 0,95 -
TOKY

YcTaBKa no BpemeHun

1-300 0,01 5 Tep
cpabatbiBaHus, C

Tabnvua 4.1.22 — MectopacnonoxeHue yctasok KLUH B meHto ycTpolicTBa

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

YcTaBku P3nA -> YctaBkn 1/ 2 -> KoHTposnb LIH
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[Ons pabotbl aBTomatukm AMNB 1 ABP(BHP) npesycmoTpeH opraH KOHTPO/A Hanpsa-
YKEeHUA Ha COOPHbIX LWMHAX, KoTopbii popmupyeT curHan «Ucw» (PucyHok 4.1.15).
[aHHbI curHan bypet cdopmumpoBaH, eciv Ha BCEX BXOAax dnemeHTa «M» byayT
NPUCYTCTBOBATb JIorMyeckune «1». B opMMpoBaHMM CUTHANA Y4aCTBYIOT:
® opraH KOHTpons AnHenHoro HanpsaKeHua Uxg, Ugc M Uca, KOTOPBIN BnokupyeT
dopmupoBaHue «Ucw», ecnu ypoBeHb HANPAXKEHUA HAXOAUTCA He B 3a4aHHOM
AmanasoHe (Tabaunua 4.1.24);
® OpraH KOHTPO/A HanpaXeHus obpaTHOM NoCe0BaTeNIbHOCTY;
®  OpraH KOHTPO/A HANPAXEHUA HYNEBOW NOCAeA0BaTENbHOCTH;
® OpraH KOHTPO/A YacToTbl ceTn, GOpPMUPYIOWNIA normyecknii «0» Ha CBOeM Bbl-
XOA,€ B C/Ty4ae CHUMKEHMA YacTOTbl HMXKE 334aHHOTO YPOBHSA;

B anroputme TaKkxe npegycmoTpeHa 6J10KMPOBKa NpU HEMCNPABHOCTAX B LENAX Ha-
nps»eHua (curHan «Hemucnp LLH») 1 npu oTCyTCTBMU NOAKNIOYEHMA Lenen HanpaxKeHnn
(yctaBka «Cxema TH» - 6e3 TH).

PacnonoxeHue ycTaBoKk B meHto gaa «Ucw» npusegeHo B Tabauue 4.1.25.

=
B
=
>
U2 max
u2 —im’—c Tep Ucww
B87 —{ [ I—'-; Ucw
Heucnp LlH‘,‘:*"/ —O
Fep Ucw
3Uo max Bg8
ETI 4{JU> }7 b
S22=6es TH 03

PucyHok 4.1.15 — ®opmuposaHue curHana «Ucw»

Tabnnua 4.1.23 — KoHpUrypaumoHHble Kauum gns curdana Ucu

HanmeHoBaHue KOHPUrypaLMoHHOro AnanasoH 3asoacKoe 0O603HauyeHne
Knova 3HaueHuit 3HayeHune B MEHI0

B87 — KoHTponb ucnpasHoctu LIH -/+ - Bnok no KLUH

B88 — KoHTposb 3Uo -/+ - Bnok no 3Uo
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Tabnvua 4.1.24 — TexHn4yeckne napameTpsl UcL

HaumeHoBaHue
napameTtpa

[AnanasoH
3Ha4YeHuM

JAUNCKpeTHOCTb
3aAaHuA

3aBoacKoe
3HayeHue

0O603HaueHue
B MeHI0

YcTaBKa no Makcumanb-
HOMY HanpAaXeHuw BO
BTOPUYHbIX BeANYMHax, B

50-200

0,1 115

Ucw max

YcTaBka no MUHUMAsb-
HOMY HanpAaxXeHuw BO
BTOPUYHbIX BEJIMYUHAX, B

0,2-100

0,1 90

Ucw min

YcTaBKa no HanpaxeHuto
obpaTHol nocnenosa-
TENbHOCTU BO BTOPUYHBIX
Be/INYMHax, B

0,2-100

0,1 15

U2max Ucw

YcTaBKa N0 HanpaXeHuto
HyneBoW nocnenoBa-
TEeNbHOCTM BO BTOPUYHbBIX
BeAn4YmHax, B

0,2-100

0,1 15

3Uomax Ucw

KoadopuuneHT Bo3spata
MYCKOBbIX OPraHoB No
HanpsaxeHuto 3Uo, U2

1,05

YcTaBKa cpabatbiBaHuA
no vacrore, 'y

45-55

49,90

KoadopuuneHT Bo3spata
MYCKOBbIX OPraHoB Nno
yacrote

Fyct+0,1ly,

YcTaBKka no BpemeHun
Cpa6aTbIBaHMH, C

0-300

0,01 2

Tep

Tabnnua 4.1.25 — MecTopacnonoxeHne yCTaBOK B MEHI0 YCTPOMCTBa

F'nasHoe meHI0

MogmeHio 1

MogmeHtio 2

MopmeHto 3

YctaBku P3nA -

Ycraskn 1/2

- Ucww

4.1.8 3awwmMTa OT aCUHXPOHHOrO peXKuma

B pabote
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4.1.9 3awmMTa MMHUMAbHOIO TOKa

3MT npeaycmoTpeHa ANA OTKAKOYEHWUA 3NEKTPUYECKUX ABUraTenei npu nortepe
MMM MEXaHMYECKOW Harpy3Kku Ha Bany (TeXHONOrMYecKas 3awmTa).

3awwmTa cpabaTtbiBaeT NpU CHUNKEHUM BCeX Ga3HbIX TOKOB HUXKE 3a[aHHOM YCTaBKM.
3awwmTa 610KMpyeTCA NpU OTCYTCTBUM curHana «PMB». 3awmuTa MoXKeT AeicTBoBaTb Ha
CUTHAN U Ha OTK/IOYEHME.

PyHKUMOHanbHaA cxema 3MT npuseneHa Ha PucyHke 4.1.16. OnucaHune KoHobUry-
PaUMOHHbIX KAtoyel npusegeHo B Tabaumue 4.1.29.

TexHUYecKne napameTpbl 3alLnTbl NpuBegeHsbl B Tabamue 4.1.30.

PacnonorkeHue yCcTaBOK B MeH0 ycTponcTea npueeaeHo B Tabauue 4.1.31.

Myck 3MT |

Tep 3MT B97
-
-

PucyHoK 4.1.16 — ®yHKUMOHANbHAA cxema 3MT

Tabnunua 4.1.29 — KoHdurypaumoHHble katoum 3MT

HaumeHoBaHue KOHGUrypaLMoHHOro AunanasoH 3aBoacKoe 0O603HaueHue
KAoua 3HaYeHu 3HauYeHue B MEHI0
B96 - BBoA/BbIBOA, 3aLUMTHI U3 AEWCT- /4 ) IMT
BMA
OTKN
B97 - Oei TK.
97 - [lencTeume 3aWmThbI CurHan OTKN CpabartbiBaHue

Tabnnua 4.1.30 — TexHU4Yeckne napameTpbl 3SMT

HaumeHoBaHue Awnana3oH JAUNCKpeTHOCTb 3aBopacKoe 0O603HayeHue
napametpa 3HauyeHuin 3aAaHuA 3Ha4YeHue B MEHI0

Tok cpabaTtbiBaHWA BO

P 0,1-10 0,01 0,5 Icp
BTOPWUYHbIX BENIMUYMHAX, A
KoadoduumeHT Bo3spata N N 105 N
MyCKOBbIX OPraHoB !
YcTaBKa no BpemeHu 0-300 0,01 1 Tep

Cpa6aTbIBaHMﬂ, C
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Tabnvua 4.1.31 — MecTopacnosioxeHue ycTaBok 3MT B MeH0 yCcTpoiicTBa

FnasHoe meH MogmeHio 1

MoagmeHio 2

NogmeHto 3

YctaBku P3nA - YcraBkn 1/2

> 3MT

4.1.10 3awuTa oT HecummeTpum pasHbIX TOKOB

3H® npegHasHayeHa 4R 3aLMTbl ABUrATENbHOW HArpy3Kn oT HenoaHodasHbIX pe-
XUMOB paboTbl (PrcyHoK 4.1.17). YcnoBuamm cpabatbiBaHWA 3aLLMTbl ABAAIOTCA:
e abconoTHOe 3HayeHMe ToKa 06paTHOM MocnefoBaTENbHOCTU AO/KHO 6biTb

6onblue ycTaBku cpabaTbiBaHus;

e TOK obpaTHOM nocnesoBaTe/IbHOCTM, BbipaXKeHHbI B NPOLLEHTax OT TOKa nps-
MO NocnenoBaTeIbHOCTU, A0MXKeEH ObiTb 60MbLIE 324aHHOMO YPOBHS;
e OTCyTCTBME NyCKa 3awmt MT3, 33 n 3HH.

12/11 ‘ 3

[12 | -

Myck MT3 % 1
Myck33 > —
Myck 3HH >

B101

Tecp 3H®

B102

< Myek 3HO

t

PucyHok 4.1.17 — ®yHKUMOHANbHAA cxema 3HO

- SH®
3H® curH

OnucaHne KOHOUTypaumMoHHbIX Katouel npusefseHo B Tabnuue 4.1.32. TexHuue-
CKMe MapameTpbl 3awmuTbl npuBedeHbl B Tabnuue 4.1.33. PacnonoseHwe yCcTaBOK B
MEH!0 ycTpoKcTBa npusegeHo B Tabanue 4.1.34.

Tabnvua 4.1.32 — KoHdpurypaumoHHble Kaoum 3HD

HaumeHoBaHue KOHPUrypaLMoHHOro AnanasoH 3aBopcKoe 0O603HaueHne
Kao4a 3Ha4YeHum 3HayeHue B MEHI0
B101 - Beoa/BblBOA, 3aLLMTbI U3 AEICT-
Afebizon sauy A -]+ - 3HO
BUA
OTKN

B102 - fen OTKN Cpab

[JevictBune 3awmThbl Curan pabatbiBaHue

27.12.31-100-23566247
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Tabnnua 4.1.33 — TexHu4Yeckune napametpbl 3HO

HanmeHoBaHue [AunanasoH | [lMCKpeTHOCTb 3aBoackoe | O603HaueHue
napamertpa 3HaueHui 3apaHuA 3HaueHue B MeHI0

YpoBeHb cpabaTbiBaHUA 0,5 100 01 15 Nep
no HecummeTpuu, %
YcTtaBKka cpabaTbiBaHumn
no ToKy obpaTHol no- 0,1-200 0,01 0,25 lep
CNefoBaTelbHOCTU BO
BTOPWUYHbIX BEIMUYMHAX, A
KoadoduumeHT Bo3spata N . 095 N
MYCKOBbIX OPraHoB !
Ycras Bl

CTaBKa N0 BPeMeHu 0-300 0,01 1 Tep
cpabatbiBaHus, C

Tabnnua 4.1.34 — MectopacnosioxkeHue yctaBok 3H® B meHto ycTpoiicTea

TnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

YcraBku P3nA -> Ycraskn 1/2 -> 3H®

4.1.11 3awumTa OT Ny/AbCaLnii TOKOB Harpy3Ku

3almMTa NPUMEHAETCA ANA AMArHOCTUKM arperaTta «3/1eKTpoABuraTe/ib-mexaHu3m» B
C/lyyae BO3HWKHOBEHWA MOBbILEHHOTO YPOBHSA Ny/NbCUPYIOLLEN C YAaCTOTOW BpalLeHus
NPMBOAMMOrO MexaHW3Ma Harpysku (Hanpumep, BcaeacTBME NPOCKa/b3biBaHUA PEMHA
no WKuay).

YpoBeHb NynbcalyMy BbipaXKaeTcs B MPOLLEHTaX OT HOMWHANbHOW MAN MaKCMMai b-
HOWM MOLLHOCTW Harpy3Ku B 3aBUCMMOCTM OT UX COOTHOLLEHWA U BbIYMCNAETCA NO Bblpa-
KEHUAM:

Pvake = Pumn
Prvnse = T' 100% npn Puakc < Pyom
HOM

Puake — Pumn
Poyasc = —————100% npu Pyakc = Pyom
MAKC

roe:
Pmake M Pyyn — MakcMmManbHOe M MMHUMaIbHOE 3HaYeHWe MOLLHOCTM, U3MepeHHoe
3a YCTaHOB/IEHHbBIV Nepuoa;

Phom — HOMWHaNbHaA MOLLHOCTb 3/1IeKTpoABUraTena.
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< Myex 3NT
Tep 3MT B107
== —< anT|

& B106

PucyHok 4.1.18 — ®yHKUMOHaNbHaA cxema 3MNT

MN3meHeHWe aKTUBHOW MOLLHOCTU KOHTPOAUPYETCA B 334aHHOM YCTaBKOM MHTepBa-
Nle BpemMeHM, MpeBbllLaloWeM nepuos, BpalleHUs NpUBOAUMOrO 3N1EKTpPoABUraTesIem
mexaHusma «Tnynbey».

[na Toro 4tobbl 3aWMTa He PUKCMpPOBANA peskMe nepenasbl MOLWHOCTA NPU BKtO-
YEHUWN U OTK/IOYEHWUW BbIK/AKOYATENSA, MYCKOBOW OpraH AeWcTBYET TONIbKO NpU Hannunm
curHana «PMB» (PucyHok 4.1.18).

OnucaHne KOHOUTypaumMoHHbIX Katouel npuseseHo B Tabnuue 4.1.35. TexHuue-
CKMe napameTpbl 3alWuTbl npueeaeHbl B Tabauue 4.1.36. PacnonoeHne ycTaBoK B
MeHI0 ycTpolicTBa npusegeHo B Tabanue 4.1.37.

Tabnnua 4.1.35 — KoHdurypaumoHHble katoum 3MNT

HanmeHoBaHue KOH}UrypaumoHHoro AwnanasoH 3aBogcKoe 0O603HaueHue
Kntova 3HauyeHu 3Ha4YeHue B MEHI0
B106 - BBoAa/BbiBOA, 3aLLMTbI U3 AENACT- 4 ) 30T
BUA
OTKN
B107 - Oe TK
07 - encreume 3awuThbl Curan OTKN CpabatbiBaHue

Tabnvua 4.1.36 — TexHnyeckue napameTpbl 3MNT

HaumeHoBaHue Awnana3soH JAUNCKpeTHOCTb 3aBopckoe 0O603HayeHue
napametpa 3HauyeHuin 3aAaHuA 3HauYeHue B MEHI0

YpoBeHb cpabaTbiBaHUA
P P ' | 0,5-100 01 20 Ncp
%
Mepuog nynbcaumii, ¢ 0,2-10 0,1 1 Tnynbc
KoadpdpuuneHT Bo3BpaTa 095 .
NyCKOBbIX OPraHoB !
Vi

CTaBKa No BpemMeHu 0-300 0,01 5 Tep
cpabaTbiBaHus, C
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Tabnnua 4.1.37 — MecTopacnonoxKeHue yctaBoK 3MNT B MeHI0 yCTpOlCTBa

FnasHoe meH MogmeHio 1 MoagmeHio 2 NoameHto 3

YctaBku P3nA - YcraBkn 1/2 - 3NT

4.1.12 TennoBas neperpyska 34

[na BbiNONHEHWA GYHKUMI 3aLWMTbI 91EKTpOABUraTeNel OT Neperpysku B ycTpoit-
CTBE MPEeAyCMOTPEHa WHTErpanbHO-3aBUCUMAs XapaKTePUCTUKA cpabaTbiBaHWsA, KOTO-
pas CTPOMTCA Ha OCHOBE TEN/I0BOM MOAENMN aneKkTpoasuratens (PucyHok 4.1.19).

B111 B112
o

B113

d
B114
t<

OTKntoyeHo

PucyHok 4.1.19 — dyHKuMOHanbHaa cxema TM 3/

Mporpamma 3aLmMTbl NO3BO/AET:

® KOHTPO/AIMPOBaTb TEM/0BOE COCTOAHME SNEKTPOABUraTeNA Moc/ie ero BK/OYe-
HMA KaK B HOMWHA/bHBIX PEeXKMMax paboTbl, TaK U NpU Neperpyskax;

®  MMUTMPOBATb OXNAXKAEHUE 3NEKTPOABUraTeNs MOCNAe YCTPaHeHWUsA Meperpysku
WM NOTHOM OCTAHOBKM C NMOCTOAHHOW BPEMEHM, COOTBETCTBYHOLLEN NOCTOAHHOM
BPEMEHU OX/AaXKAEHUSA;

® MpM NOBTOPHBIX MyCKax M NEPUOAUYECKUX NEPErpy3Kax yuuTbiBaTb HAKOMIEH-
HbII paHee TenN0BOW UMMYAbLC;

®  OCYLLECTBAATb ANATHOCTUKY arperata «31eKTpoABuraTe/ib-MexaHn3m» npu oye-
peaHOM MycKe MyTeM CPaBHEHUA MPUPALLEHMA TENJO0BOrO MMMY/bCa 3a Bpema
MyCKa C KOHTPOJIbHbIM 3HaYeHNeM;

e 3anpewwaTtb MyCK 3/71EeKTPOABUraTeNnAa Npu OCTaTOYHOM TEMJ0BOM WMMYAbCe,
NpeBbILIAOLLEM KOHTPO/IbHOE 3HAYeHMe.
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TennoBoe COCTOAHWE 3/1eKTpoABUraTeNiei, PaboTalolMX B TAMNKE/bIX YCAOBMAX MyC-
Ka, NOABEPKEHHbIX YaCTbIM Meperpyskam no TEXHONOMMYECKMM npuynHam, byaeT on-
peaenaTbCcA He TO/IbKO CTEMeHblo Neperpysku U eé AUTeNbHOCTbIO, HO UM NpeaLecT-
BYHOLLMM TEM/0BbIM COCTOAAHUEM.

Mo3ToMy XapaKTepucTnka cpabaTtbiBaHWA 3aLMTbI A0XKHA BbITb MHTErPasIbHO 3aBU-
CMMOMI OT TOKa, Y4uTbIBaTb NpeALLecTBytolee neperpyske Tena0Boe COCTOAHME, MPO-
LLeCC OTAauM TENJIa, Kak B PeXKMMeE Neperpysku, Tak 1 B HOPMaibHOM pexkrnme paboTbl U
OTK/t0YeHMM OT ceTn. CTPYKTypa MOCTPOEHMUS TaKoro aaropuTma A40/IHa COOTBETCTBO-
BaTb AnddepeHUnanbHOMY ypaBHEHMIO, YYMTbIBAIOLLEMY OTAAYy Tenaa C NoBEPXHOCTH
06MOTKM:

dB

TH-E=KIZ—T-B, (4.1)

roe:
B — TennoBoit MMNybC, OTPaXKatoLW Mt TEN0OBOE COCTOAHME SNEKTPOABUrATENS;
Ty — NOCTOSIHHAA BPEMEHW HarpeBa (OXNaxAeHWs) 3N1eKTpoABUraTens;
T— KO3)OULMEHT UHTETPUPOBAHUSA;

K, = Iskg / lc3 — KPaTHOCTb TOKa neperpysKu.

ITOMY BbIPaKEHUIO COOTBETCTBYET nepeaaTovHas GpyHKUMA MHEPLMOHHOro 3BeHa.
Takum o06pa3om, HaKomneHMe Tena0BOro MMMy/bCa BO BPEMEHW MPOUCXOAMUT MO 3KC-
NOHEHUMaNbHOMY 3aKOHY. KoaddUUMEHT MHTerpupoBaHua T nogobpaH Takum obpa-
30M, YTOBbI CHUKEHWE TENNOBOrO MMMY/bCA NOC/E CHATUA Neperpysku NPOMCXoanio ¢
NMOCTOAHHOM BPEeMEHM, COOTBETCTBYHOLLE MOCTOAHHON BPeMEeHM OXnaxaeHus pabo-
Tatowero anexktTpoasuratens. NMpu OTKAOYEHUM NEKTPOABUIaTENsA OT CeTU KO3bdUL M-
€HT T [OJ/IKEH COOTBETCTBOBATb MOCTOSHHOM BPEMEHW OXNAXKAEHWUA OCTaHOB/IEHHOTO
Asuratens.
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Ha PucyHke 4.1.20 npuBegeHbl 3aBUCUMOCTHM B; = f(t) B pa3inuHbIX pexknmax pabo-
Tbl 3/1eKTPOABUraTENS.

|’

254 3

fep 1 fep 2 f

PucyHok 4.1.20 — 3aBUCHMMOCTU B; = f(t) Npn pa3nnyYHbIX KPaTHOCTAX TOKa K;:
1 —3aBucumocTs B, = f(t) npu KpaTHOCTM TOKa neperpysku K;;
M YCTPAHEHMU NePerpy3kn 40 MOMEHTA OTK/IIOYEHUA 3/1EKTPOABUIATENS;
2 —3aBUCUMMOCTb B; = f(t) npu KpaTHOCTM TOKa neperpysku K,
M OTK/IOYEHUN INEeKTPOoABUraTeNa Npu goctmeHuun B, = 100;
3 —3aBMCMMOCTb B; = f(t) npu KpaTHOCTM ToKa neperpy3ku K,
W OTK/IIOYEHWUW 3N1eKTpoaBUraTens.

MocKoMbKY TOK 06paTHOW MOC/NeA0BaTENbHOCTY Bbi3blBAET MOBbIWEHHbIA Harpes
06MOTKM POTOpa, COCTABAAIOLWLAA 3TOrO TOKA BXOAMT B BblparKeHWe A/1a onpeaeneHus
9KBMBANIEHTHOrO TOKA, BbI3bIBAIOLLErO HArPeB 3/1eKTpoaBuraTens, ¢ KosdouumeHtom K:

Iokg = /If +K- 13 (4.2)
rae:

|, — BbIUMC/IEHHbIM TOK MPAMOI NOCAeA0BaTENbHOCTH;

|, — BblYMCNEHHbIV TOK 06paTHOW NocNes0BaTeNbHOCTH;

Iskg — 9KBUBANIEHTHbIW TOK, NO KOTOPOMY OLLeHMBAETCA Neperpy3oyHas cCnocobHOCTb
apurartens;

K — K0adpdUUMEHT, yunTbiBalOWMIA LOEeBOe yyacTMe ToKa obpaTHOM mociefoBa-
TENbHOCTU B TENIOBOW MOAENW ABUraTENS.
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MOMEHTOM Hayasia NycKa 3/1eKTPOABUIaTeNA CUUTAETCA MOMEHT MPEBbIWEHNA K-
BMBAJIEHTHOrO TOKa 3afaHHOW ycTaBKM «lcp». MOMEHTOM OKOHYaHMA — MOMEHT CHU-
EHUA HUKE 334aHHON YCTaBKMU. [JaHHbI MPOMEXYTOK BPpeMeHU ABAAETCA BpeMeHem
NycKa 3/1eKTPoABUraTesIA, a MaKCMMasibHbI TOK 3@ 3TO BPEMS — MYCKOBbIM TOKOM 3/1€K-
Tpoaguratens. Toraa Bpems cpabaTbiBaHMA 3aLLMTbI ONPESENAETCA NO BbiPaXKeHUIO:

KI2 —B:
tCP =T-In ﬁ , (43)

rae:
K, = Iskg / Icp — KPaTHOCTb TOKa NeperpysKku;
T =Ty — NOCTOAHHAA BpeMeHU Harpesa ABuUrartens;
B, — HayanbHOEe TENOBOE COCTOSIHME ABUraTens (Tekyliee 3HauyeHWe TennoBoro
MMMYbCa), BbIPaXKeHHbIN B 0.€e.

Mpw BKAKOYEHUN ABUraTENA U3 KXOJOLHOIO» COCTOAHMA Ha MOMEHT BKAtOYeHUA By =
0. Pacuet Tennosoro nmnynbca npomssogutca npu K, > 1 no BbipaxeHuto:

-t
B, =KZ— ((K2—1)-e /), (4.4)
rae t— TeKyulee 3Ha4yeHne spemeHn 40 OTKAKYEHUA ABUTaTeNA.

Mpu K, < 1 3HayeHWe TeENNOBOro UMMy/bCca ONpPeaesnsaeTca TenJ0BON MOAENbIO NO
BbIPaXKEHUIO:

B, =Kf (1-e"1), (4.5)
rae:
T =Ty — ona paboTatouLero gsuratens;
T =To — ANA OCTAaHOBNEHHOrO ABUraTens.

Mocne OTKAOYEHWUA NEKTPOABMIaTeNA 3aLLMTON OT NepPerpysKn yCTPoOMCTBO Npouns-
BOAMT pacyeT BPeMeHW [0 CHATMA G/NOKMPOBKM Ha BKAKOYEHME 3S/eKTpoABuraTens.
MOMEHTOM CHATMA BNIOKMPOBKMN CHMTAETCA AOCTUMKEHME TaKOro TEen/a0BOro COCTOAHUA
3N1eKTPOABUraTeNs, NPU KOTOPOM TEKYLWMIA TenaoBoi nmnynbce (B,) 6yaeTt meHbue (100

- Bt_KOHTp) .

27.12.31-100-23566247 67



PykosoacTteo no akcnayataumm MK3M-Mukpo 2.0

Mpv BBEAEHWUU UHTErpaNbHO-3aBUCUMOM XapPaKTEPUCTUKN MOXKET OCYLLECTBAATHLCA
[OMarHocTKa ycnosuii nycka (Tabauua 4.1.38). CurHan «Taxkenblt nyck» byaet cdop-
MWPOBaH, €CNN NPUpPaLLEHNE TeNJ0BOTO MMMY/bCa 3a BPems NycKa MpeBbiCUT 3a4aH-
HOE YCTaBKOM 3HayeHue:

AB'c,r[ycn( = Bt,nycn( - Boc‘r > BLKOHTp' (46)

roe:

Bt nyck — 3HaY€HME TENJ0BOro MMMy/bCa Ha MOMEHT OKOHYaHMA NycKa, Koraa ToK
CHM3UACA meHee ycTaBku TI1;

Bocr — 3HAYEHMeE TeNN0BOro MMNYy/bca HA MOMEHT Hayasa Nycka, Koraa ToK Npesbl-
CWJ1 3HAYEHMe YCTaBKY;

B¢ yonrp — YCTaBKa MO TENNIOBOMY MMMY/IbCY, ONPeAeNeHHan U3 yC0Buii HOpMasbHO-
ro nycka.

KomaHaa «3anpet nycka» 6yaet cdopmupoBaHa, ecam TENJ0BOE COCTOAHME 3NEK-
TPOABMUraTeNsA Ha MOMEHT OTK/IKOYEHWUA HE AOMYyCKaeT MOBTOPHOrO MycKa Mo YC/I0BUIO
HeAoMyCTUMOro ero Harpesa:

B; > 100 — Bt wonp- “4.7)
Mpw nepepbiBe B MUTaHUM YCTPOWCTBA TENJIOBOE COCTOAHME ABUTaTENA COXpaHAeTcA
B 3HEProHe3aBMCMMOM NaMATU, HO HE MePeCcYNTLIBAETCA NOCAE ero BOCCTAHOBIEHUSA.
PekomeHpaumm no BbIOOPY YCTAaBOK M XapaKTepucTUKu cpabatbisanua TN 3/ npea-

ctasneHbl B MPUTOXKEHNNA B.

Tabaunua 4.1.38 — KoHdurypaumoHHble Katoum TN 3,

HaumeHoBaHue KOHPUrypaLMoHHOro AnanasoH 3aBoacKoe 0O603HaueHne
Knova 3HaYeHu 3HauYeHue B MEHI0

B111 - Beoa/BbiBOA, 3aLLMTbI U3 AEICT- e+ ) ™
BUA

o OTKN
B112 - fleicTBMe 3aLUUTDI Curan OTKN CpabaTtbiBaHue
B113 - Taxenblv nyck -/ + - TAxKenbli NycK
B114 - 3anpet nycka -/ + - 3anpet nycka
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Tabnvua 4.1.39 — TexHnuyeckne napametps! TN 3/,

HaumeHoBaHue Ovana3oH | [uckpetHoctb | 3aBogckoe | O6o3HaueHue
napamerpa 3HaueHu 3agaHua 3HaueHue B MEHI0

YcTaBKa no TOKY BO BTO-

0,1-200 0,01 5 Icp
PUYHbIX BENNUYNHAX, A

KoadoduumeHT Bo3spata
NYCKOBbIX OPraHoB No - - 0,95 -
YPOBHIO NyAbcaLui

MocToAHHaA BpemeHn 500 -

1 900 T
HarpeBa 3/, ¢ —30000 Harp
MocToAHHaA BpemeHn 500 -

1 1500 T
oxnaaeHna 3/, ¢ ~30000 oxn
KoadoduumeHt yuactus
TOKa obpaTHoW nocneno- 1-5 0,1 3 KI2
BaTE€NbHOCTU
KOHTpoAbHbIN TennoBol 0,5-90 01 40 Bt_KoHTp

umnynsc, %

Tabnnua 4.1.40 — MecTopacnonoxeHue ycTaBok T B MeH0 yCTPOMCTBa

FnaBHoe meHK MogmeHio 1 NMogmeHio 2 NopmeHto 3

YcTaBku P3nA -> Ycraskn 1/ 2 -> T
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4.1.13 NlornyecKasn 3awmra WUH

N3 npegHasHayeHa ans nnMkeuaaumm K3 Ha cbopHbIx WKHax 6e3 BblaepKKu Bpe-
meHu. [lna 3Toro curHanbl OT MYCKOBbIX OpraHoB MT3 HUKECTOAWMX NPUCOEANHEHUI
33aBOAATCA HAa AUCKPETHble BXOAbl BbILECTOALLMX 3aLMT B Ka4ecTBe BXOAHbIX CUFHAN0B
«AB N3W1» n «AB N3LW2». B 3aBMcMmocTy oT Tna cxembl /13 gaHHbIe curHanbl (Pu-
CyHOK 4.1.21):

e 6nokupytoT geicteue JI3LL npu napannensHol cxeme;

® paspellaloT AeNCTBUE 3alLUTbl NPU NOCNeL0BaTe/IbHOM CXeMe.

OTKNtOYEeHWe BBOAHOTO BbIKAKOYATENA MPOUCXOAUT MO UCTEYEHUU peryanpyemon
BblAEPXKKN BpemeHu «Tcp A3wW» B cayvyae Haanuma curHana «fMyck MT3» n otcytcTemm
610KMPOBKM OT YCTPOICTB OTXOAALLMX NPUCOEAMHEHWUI.

Mpn AAUTENBHOM HaNMYMKW NOTUYECKON eAuHMLbI Ha BXoAe AR NapaniesnbHon
CXeMbl W OTCYTCTBUWM CUrHanNa Aa NocjenoBaTeslbHON cxembl, GOpMUpPyeTcA CUTHaN
HeucnpasHocTn «Heucnp /131U ».

Myck N3LW

[Myck MT3 & B116 Tep N131L
T
- B116
|aB | aB nauwi 1 B117 c

 — — Heunenp N3LW

o8 [nB nsw2 .

PucyHok 4.1.21 — ®yHKumoHanbHaa cxema /131

OnucaHue KoHPUrypaLmoHHbIX Katodel 13U npuseaeHo B Tabaunue 4.1.41. TexHu-
YeckuMe napameTpbl 3awWwmTbl NpuBeaeHsbl B Tabanue 4.1.42. PacnonoxeHue yCcTaBoK B
MEH!I0 yCTpoicTBa npuseseHo B Tabnuue 4.1.43.

70 27.12.31-100-23566247



PykoBoacTteo no akcnayataumm MK3MN-Mukpo 2.0

Tabnvua 4.1.41 — KoHpurypaumoHHble Knwoum /131U

HaumeHoBaHue KoHpUrypa- AnanasoH 3asoacKoe 0O603HauYeHne
LMOHHOIO K/to4a 3Ha4YeHuM 3HauYeHue B MEHI0
B116 - Beoa/BbiBOA, 3aLMThI
" A/ A 3auy -/ + - BBog, 3aLmThbI
u3 gencreuna
MapannenbHas
B117 - Tun N3 P MNapannenbHan Tun
MocnepoBatensHas
+Unut1 cB
Myck MT3 Beoa 1CLU
-Unut1
G —"—1 &
Bxog N3LWW2
Ly T oy |
I e e I G B
on1cuw
Myck MT3 Bxoa N3LL1
e ——{ 2 g B
CB
Bxoa N3LLU1
| @ H&e{ s
Bxog N3L2
| g Hee{ B
on 2cu Bsog 2CLU
Myck MT3 Bxoa N3LL1
g "2 2 e d
-Unut2
CB Bxog N3LW2 l?’
+Unut2 7] @ 5
Myck MT3 = —=]
e —"—{ 2]
PucyHok 4.1.22 — MapannenbHaa cxema J13LU
Tabnvua 4.1.42 — TexHn4yeckme napameTpsbl S13LL
HaumeHoBaHue Awvana3soH JAMNCKpEeTHOCTb 3aBopgckoe 0O603HayeHue
napametpa 3HauyeHuin 3aAaHuA 3Ha4YeHue B MEHI0
YcTaBKa No BpemeHu
P 0-10 0,01 0.2 Tep
cpabaTbiBaHus, C
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Tabnnua 4.1.43 — MectopacnonoxKeHue ycTaBoK J13LU B meHto

FnasHoe meH MogmeHio 1 MoagmeHio 2 NoameHto 3

YctaBku P3nA - YcraBkn 1/2 - N3

on1cu CB Beog 1CLU

+Unut1 -Unutt
Bxopg N3LWA1
Myck MT3 Myck MT3
7 e g 2 7 e o
Bxog N3LWA1
— @ %]
+UnnT? on 2cWw Beog 2CLU _Unwr2
Myck MT: Bxopg N3LLU2 Bxog N3LU1
o I—l/r4 [ g —&{ @ g 8 o
Myck MT3
o }—yl/r—1 7]

PucyHok 4.1.23 — NocneposatenbHaa cxema J13LL

4.1.14 ilyrosas 3awura

[yroBas 3awmuta npegHasHayeHa ANA BbIABNEHUA U NUKBUMAALUMU KOPOTKMUX 3aMbl-
KaHWI B pacnpesenntenbHbiX YCTPOMCTBAX, COMPOBOMKAAIOLLMXCA OTKPbITbIM FOpeHnem
3/1IEeKTPUYECKOM Ayru. s 3TOro B yCTPOMCTBE NPesyCMOTPEHbI TPM BXOAa 418 NOAKI0-
YeHMA AaTYMKOB AYroBOW 3aLUnTbl — GOTOANOLHBIX UM ONTOBOSIOKOHHbIX.

[yroBas 3awmMTa MoXKeT 6biTb BbINONHEHA C MYCKOM MO HaMNpAXeHWto, Npu 3Tom
NMYyCKOBOM OpraH HanpaxeHWa cpabaTtbiBaeT B C/y4ae CHUMKEHWUA XoTA Obl OAHOro Nu-
HEWHOTO HaMpAXKeHUA HUXKe 3aZlaHHOWM ycTaBKW. yCK Mo HanpsaxKeHuto 6a0KupyeTca
NpY HEMCNPABHOCTAX B LLeNAX HanpsaKeHua (Hanmume curHana «Hemcnp LH»).

[aTtumkn ayrosoit 3awmTtbl A3-1 u [3-2 BKAOYEHbI B Lenb curHana «OTKA CLU or
A3», KoTopblli KOHUTYpUpyeTca Ha Ntoboe BbIXOAHOE pesie YCTPOICTBa.

B 3aBMCMMOCTM OT MecTa YCTaHOBKM [aT4MKa Ayrosok 3awmTbl, [3-3 MoXKeT ObiTb
BKNIOYEH B Lenb curHana «3[43», fencTByloWEero Ha OTK/AYeHWe coOb6CTBEHHOrO Bbl-
KAtouyaTensa uam B uenb curHana «OTKA CLW ot A3». Kpome Toro, popmmpoBaHue cur-
Hana «3[43» MOXHO OCYLLECTBUTb C MYCKOM MO TOKY.

B anroputme npeasycmoTpeH curHan «Pasp 3[43», ¢ nOMoLLbO KOTOPOro NPoun3Bo-
AWTCA ONepaTuBHbIN BBOA/BbIBOA 33 yepes KNty ynpasaeHus.

Mpv BbIABNAEHUWN CUCTEMOWN CamMOAMArHOCTUKM HEUCNPABHOCTU B KaHanax AyrosoMn
3aWmMTbl GOPMUPYETCA CUTHA/A HEMCNPABHOCTM COOTBETCTBYHOLWeEro KaHana «Hewucnp
A3», KOoTopbIl BNOKMPYET AeCcTBUE HEMCNPABHOIO KaHana.
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OnucaHue KOHPUrypaLMOoHHbIX Katodel A3 npusegeHo B Tabavue 4.1.44. TexHuue-

CKMe napameTpbl 3aWuTbl npuseaeHbl B Tabavue 4.1.45. PacnosnoKeHne ycTaBoOK B
MEH!0 ycTpoKicTea npusegeHo B Tabanue 4.1.46.

Tabnvua 4.1.44 — KoHpurypaumoHHble Knoum 343

HaumeHoBaHue KoHUrypa- AvnanasoH 3aBoacKoe 0O603HauYeHne
LIMOHHOIO K/loYa 3HauyeHui 3Ha4YeHue B MEHI0

B121 :BBO.D,/BbIBOp, 3aWWMTDI /4 ) BBO/, 3ALLATHI
U3 fencTena

B122 - Myck no ToKy -/ + - Myck no |
B123 - MycK No HanpsaKeHto -/ + - Myck no U

OTK/1 BB

B124 - Pabota A3-3 OTK/ ClLI OTK/ BB Pabora 43-3

Tabnvua 4.1.45 — TexHnyeckme napameTpbl 343

HaumeHoBaHue [Awnana3oH JAUNCKpeTHOCTb 3aBopckoe 0O603HaueHue

napametpa 3HA4YeHUMn 3aAaHuA 3HauYeHue B MEHI0
YcTaBKa no TOKy BO BTO- 0,1-200 0,01 5 Icp
PUYHbIX BENMYMHAX, A
YcTaBKa Mo HanpaXeHuto
BO BTOPUYHbIX BEANYMU- 0,2-100 0,1 70 Ucp
Hax, B
KoadouumeHT Bo3spata N . 0.95 .
NyCKOBbIX OPraHoB !

Tabnvua 4.1.46 — MecTopacnoioxeHue ycTaBok 313 B MeHI0

FnaBHoe meH MogmeHio 1 NMogmeHtio 2 MopmeHto 3

YcraBku P3nA > Ycraskn 1/ 2 > 303
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822=be3 TH

[

[cpa6 432

B124

1c
[08_[Pasp 303 —

Iep 303

B121

[ Tk 1cuwor a3

B121

—

PucyHok 4.1.24 — dyHKLMOHaNbHaA cxema 343
L1151 CEPBUCHOM YCTaBKM «Tun npucoeanHerma» = ON1

1c

(g2 JPaspams >—{—] -+
[Cpe6 132 >

[Cpac n3-3 >

E Bhew 131 1
B121
[8B [BHew A32 |

B121

OTKN1CW or A3

B121

OTKN2CW or A3

303

PucyHok 4.1.25 — dyHKuuoHanbHaa cxema 343
ANA CepBMCHON ycTaBku «Tun npucoegnHeHuna» = CB
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B123

522=BeaTH

[t >—— 1 | s B
— o cua]
[cpas n32 L(
B124 &

1 B121
e -
(0B [Pasp3a3 Y
Icp 303

(0B JBrewns1 >— 1 | Bt
—
PucyHok 4.1.26 — dyHKunoHanbHas cxema 343
[ON151 CEPBUCHOM YCTaBKM «Tun npucoeanHexHns» = BB

Ucp 343

Hewcnp LIH >

$22=BeaTH ——————]

Cpab 031 > 1
Cpab [3-2 = &
Cpa6 33 > B121

0] ! STKN 1CLW or A3

1c
Jil:] |Paap 303 »—E
PucyHok 4.1.27 — ®yHKunoHanbHas cxema 343
[OJ19 CEPBUCHOM YCTaBKKM «Tun npucoeanHeHma» = TH
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4.1.15 3awmTa MaKCMMaZIbHO MOLLHOCTU

3aWmnTa MakCMManbHOM aKTUBHOM MOLLHOCTU BbINOJHAET GYHKLMM KOHTPOAA U OT-
KNIOYEHUA HarpysKku, noTpebnseman MOLLHOCTb KOTOPOW NpeBbIlWaeT AOMNyCTUMYIO Be-
AnuunHy. MNpeaycmoTpeHo ase cTyneHn 3MM, KoTopbie MoryT 6biTb HacTpoeHsbl (Pucy-
HOK 4.1.28):

® CYy4yeTOM HanpaB/ieHUA MOLLHOCTY;

® C AelACTBUMEM Ha CUFHaA UK Ha OTK/IOYEHME.

Mpy Heobxo4MMOCTH, NepBasn U3 CTYNEHEN MOXKET AeNCTBOBATb C BblAEPKKOW Bpe-
MEHW Ha CUTHan, a BTOpasA — Ha OTK/Il0YEHMeE C Noc/ieayoWwmum BRaoyeHem no AMB.

MPUMEHUTENBHO K CUMHXPOHHbIM ABUraTeNsiM 3alMTa MAKCUMAIbHOW PeakTUBHOM
MOLLHOCTM MOXKET BbIABNATbL NOTEPIO BO3OYKAEHWNA 3NEKTPUYECKON MALLMHON U NPOU3-
BOAWTb €€ OTK/IIOYEHMUeE.

OnncaHue KoHPUrypaumnoHHbIx Katovent 3SMM npusegeHo B Tabauue 4.1.47. TexHu-
YeckuMe napameTpbl 3awWwmTbl NpuseaeHsbl B Tabanue 4.1.48. PacnonoxeHue yCcTaBoK B
MeH!I0 yCTponcTBa npmeegeHo B Tabnunue 4.1.49.

Tabnnua 4.1.47 — KoHpurypaumoHHble Knoum 3MM-1 1 3MM-2

HaumeHoBaHue KoHUrypa- AvnanasoH 3aBoackoe 0O603HaueHne
LLMOHHOrO Klo4a 3Ha4YeHum 3HayeHue B MEHI0
B126, B131 - stop,/BblBo,q /4 ) Tp—
3aLUMTbI U3 AENCTBUA
il I -
P HM-
B128, B133 — Tun KOHTpOAK- AKTUBHaA
o AKTMBHasA Tun
pyemon MOLLHOCTH PeakTuBHan
B129, B134 - [leicTBMe 3aLn- OTKN OTKN CpabatbiBatme
Tbl CurHan
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Pcp 3MM-1
P> B128 —
P ] &
B127
<=

i

3k P(Q) B126
] Tcp 3MM-1 B129
¢ 2T & - (S 3MM-1
Qcp 3MM-1 B128 ——<3MM-1 i |
[ —
IR Sy
|Hemcnp LIH
Pcp 3MM-2
FP>|  B13 —
T &
B132
<= .
0 [
i t BI3T rpawmz g,
1 > & - L M2
Qcp 3MM-2 B133 ——<3MM-2 aarw

o

PMB 2

|Hemcnp LH

522=be3 TH

PucyHok 4.1.28 — ®dyHKumnoHanbHaa cxema 3MM-1 n 3MM-2

Tabnnua 4.1.48 — TexHuyeckme napametpbl SMM-1 1 3MM-2

HaumeHoBaHue AunanasoH | [AUCKpeTHOCTb 3aBoackoe | O6o3HaueHue
napameTtpa 3HaYeHun 3apaHuAa 3HauvYeHue B MeH

MouwHocTb cpabaTbiBa- 25—
HusA, KBT (KBAp) —15000 1 400 P(Q)ep
Koabuupen Bosspata | o gg 0,01 0,95 Ksoss
MYCKOBbIX OpraHoB
YcTaBKa no BpemeHun 0 - 30000 1 30 Tcp
Cpa6aTbIBaHVIH, C
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Tabnnua 4.1.49 — MecTopacnonoxKeHune yctaBok 3MM B MeHI0 yCTPOMCTBa

FnasHoe meH MogmeHio 1 MoagmeHio 2 NoameHto 3
YctaBku P3nA - YcraBkn 1/2 - 3MM-1
YctaBku P3nA - YcraBkn 1/2 - 3MM-2

4.1.16 3awmMTa OT NOTEPU NUTAHUA

3awmTa oT NoTepU NUTaHUA NpeAHa3Ha4YeHa 414 BbIABAEHUA pexXuma NnoTepu nuTa-
HUA CUHXPOHHbBIX ABUTATENEN U NOANUTKN UMU BHELLHEW CETU.

[na atoro npeaycmoTtpeHo gse ctynenun 3MM-1 wn 3MM-2, KaxKgaa U3 KOTOPbIX MO-
KeM bbITb HacTpoeHa B cieayowmx KoHourypaumax (Tabauua 4.1.50):

e 6/1I0KMPOBKOW MO AUCKPETHOMY BXOAY;

® C KOHTPOJIEM YPOBHSA JIMHENHbIX HANPAXKEHUN;

® C KOHTPOJIEM HAMpaB/IEHMA aKTUBHON MOLLHOCTH.

TexHUYeckne napameTpbl 3aWnTbl NpuBedeHbl B Tabauue 4.1.51. PacnonoxeHue
YCTaBOK B MEHIO YCTPOICTBa npuseaeHo B Tabanue 4.1.52.

Tabnnua 4.1.50 — KoHpurypaumoHHble Kawoum 3MM-1 v 3MNN-2

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoacKoe 0O603HaueHue
LIMOHHOIO KAlo4a 3HayeHui 3Ha4YeHue B MEHI0
B136, B146 - B?OA/BbIBO,D, /4 ) BBoa 3aUMTb
3aLMThI U3 AeicTBUA
B137, B147 - KoHTponb Ha-
npaBaeHUs aKTUBHOM MOLL- -/+ - Bnok no OHM
HOCTK
OTKN
B138, B148 - b.
1B ! fIOKAPOBKA NO BKN OTKN Bnok no B
NHB
B139, B149 - K -
39, 9 - KoHTponb Ha /4 } Myck no Un
NpAXKeHUA
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pEENE]
a
>
Top 30NN-2
1] — EILE:

=

E
Wk

PucyHok 4.1.29 — dyHKuMoHanbHaa cxema 3MM-1 v 3MM-2
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Tabnnua 4.1.51 — TexHuyeckune napametpsl 3MM-1 1 3MNN-2

HaumeHoBaHue
napamertpa

[AnanasoH
3Ha4YeHuM

JAUNCKpeTHOCTb
3aAaHuA

0O603HaueHue
B MeHI0

3aBopcKkoe
3HayeHue

YcTaBKa cpabaTbiBaHuA
no vactorte, 'y

45-50

0,01

49,90 Fcp

KoadoduumeHT Bo3spata
MYyCKOBbIX OPraHoOB no
yacTtote

Fyct+0,1y, -

YcTtaBKka cpabaTbiBaHumn
Mo HaNPAXKEHWIO BO
BTOPWYHbBIX BE/IMYMHAX, B

0,2-100

0,1

60 Ucp

KoadouumeHT Bo3spata
MyCKOBbIX OPraHoOB No
HanpAXKeHUto

1,05 ---

YcTaBKa no BpemeHun
cpabatbiBaHus, C

0-300

0,01

1 Tecp

Tabauua 4.1.52 — MecTtopacnonoxeHue yctaBok 3IM B meHto ycTpoicTea

TnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3
YctaBku P3nA -> Ycraskn 1/2 -> 3Mnn-1
YctaBku P3nA -> Ycraskn 1/2 -> 3Mnn-2
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4.1.17 3awmTa OoT NoBbiWEeHUA (MOHNKEHUA) YaCTOTbI

3awmTa OT NOBbIWEHUA (MOHWMKEHMA) YacTOTbl NpeaHasHayYeHa AN OTKAKYEHMUS
reHepupyrLLMX NPUCOEANHEHUI C LLeNblo NPeaoTBPALLEHNA HEAOMYCTUMOrO MNOBbILLe-
HUWA (NOHWXKEHMUA) YacTOTbl B 3HeprocucTeme. [aa 3TOro npesycMOTPeHO ABe CTyneHu
3MY-1 un 3MY-2 (PucyHok 4.1.30), KarKayt U3 KOTOPbIX MOMKHO HAacCTpOMTb Ha cpabatbl-
BaHWe No GaKTy MU NOBbILEHUA UAN MOHUMNKEHWUA YACTOTbI.

Tabanua 4.1.53 — KoHourypaumoHHble kKatoun 3M4-1 n 3M4-2

HaumeHoBaHue KoHUrypa- AwnanasoH 3aBopcKoe 0603HauYeHne
LMOHHOIO KAlo4a 3HauyeHui 3Ha4YeHue B MEHI0
B251, B256 - B?OA/BbIBOA e+ ) Y-
3aLLMTbI U3 AelCTBUA
OTKN
B252, B257 - b.
ABS , B25 JIOKMPOBKA NO BKN OTKN Bnok no B
NHB
B253, B258 - [ei -
! Aeiictane 3awn i OTKN CpabatbliBaHue
Tbl CurHan
Makc
B254, B259 — Tun N0 3awmTol Muk Makc Tun UO
Tabnnua 4.1.54 — TexHnueckme napametpbl 3M4-1 1 3MY-2
HavmeHoBaHue Awvana3soH [AuncKkpeTHOCTb 3aBopgckoe 0O603HaueHue
napametpa 3HauyeHui 3aAaHuA 3HauYeHue B MEHI0
YcTaBka cpabatbiBaHuMsA 45-55 0,01 51,00 Fep
no yacrore, 'y
KoadouumeHT Bo3spata
NMyCKOBbIX OPraHoB No - -—- Fyct+0,1lMy, -
YacTtoTe
YcTaBKa no BpemeHu 0-300 0,01 1 Tep
cpabatbiBaHus, C
Tabnnua 4.1.55 — MectopacnonoxeHue yctaBok 3MY B MeHto ycTpoicTsa
FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3
Ycrasku P3nA -> Ycraskn 1/ 2 - 3MY-1
YctaBku P3MA - YcraBkn 1/2 - 3MY4-2

27.12.31-100-23566247
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Myck 3M4Y-1
Tep 3M4Y-1 B253

3M4-1 curu

Tlyek 3M4-2

Tep 3M4-2 B258
— 3MN4-2 curu

PucyHok 4.1.30 — ®yHKUMOHaNbHAA cxema 3MY
015 CepBUCHOM ycTaBKkM «Tun npucoeanHerma» = OJ1, BB
Fep 3M4-1 B251

Myck 3M4-1

3M4-1

Myck 3M4Y-2

3M4-2
]
(2B |Bnok3my TN
1 1
EES
Hewcnp LH 1

PucyHok 4.1.31 — ®yHKUMOHaNbHAA cxema 3MY
D5 CEPBUCHOM YCTaBKM «Tun npucoeanHernma» = TH
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4.2 OnucaHue GyHKLMIA aBTOMATUKKN
4.2.1 ABTOMaTUYECKUIA BBOA, pe3epBa U BO3BPaT HOPMAJIbHOTO peXkuma

ABTOmaTmka ABP npeagHasHauyeHa AnA BKAKOYEHUA pe3epBHOr0 UCTOYHWMKA NUTaHMA
WU CEKLLMOHHOTO BbIKAKOYATENA NPU NPonagaHuy HanpsaXeHUsa Ha cobcTBEHHbIX cbop-
HbIX WKHax (PucyHoK 4.2.1).

[Ona pabotbl anropmutma ABP Heobxogmmo cpabaTbiBaHWA TPUITepa, Ha BbIXOAE KO-
TOPOro YCTaHaB/AMBAETCA /IOTMYECKan eAMHNLA NPU BbINOJHEHUMN CNEAYIOLLNX YCI0BUNA:
® nocne BKNOYEHUSA BbIK/tOYaTeNa HabpaHa BblAepKKa BpemeHu «Trot ABP»;

e peicteme ABP paspelleHo Ka4Yom ynpasaeHus yepes B «Pa3p ABP»;
e ABP BBegeH BHYTPEHHUM NPOrpaMmHbIM Katodom (Tabauua 4.2.1);
® oABWCA OOMH U3 CUTHAOB, NycKatowmx ABP.

Myck ABP morkeT nNpov3BoamUTbCA Kak MpU HenocpeacTBEHHOM CHUMKEHWW HanpA-
YKEHUA HA COOPHbIX WKWHAX, Tak U Npy cpabaTblBaHWUM 3aLLUT UAWN HEMPABU/bHbIX SENACT-
BUAX 0BCNYKMBAIOLLErO NEPCOHANA:

o  «MT3-3» n «MT3-4» — npeaycmaTpusaet paboty ABP 6e3 Bblaep KKK BpemeHU

Npu OTKAKOYEHUN BBOLHOIO BbIKAOYaTena ctyneHamun MT3;

e «CMN OTKN» — npeaycmaTpmeaeT paboty ABP npu camonponsBoibHOM OTK/O-
YeHWUW BBOAHOTO BbIK/tOUaTENS;

e «PO» — npepgycmaTpusaeT paboty ABP npu py4HOM OTKIHOYEHUU BBOLHOIO Bbl-
KntoyaTens;

e «lMyck ABP» — aBnAeTcA BbIXOAHbIM CUTHA/NIOM MYCKOBOrO OpraHa HanpaXKeHus
ABP, KOTOpbIN GOpPMUPYETCA NPU CHUNKEHUWN NHENHBIX (Da3HbIX) HANPAXKEHWUA
HU¥Ke 3a/laHHOM YCTaBKM M BNOKMPYeTCA NPM HEMCNPABHOCTAX B LienAX Hanpsa-
eHuA, cpabaTbiBaHUKU MYCKOBbIX OpraHoB MT3 M OTCYTCTBMM HANpPAMKeHUA Ha
cocepHel cekumn WuH (PucyHok 4.2.2);

e «BO-1» — npeaycmatpusaeT paboty ABP npu OTKAOYEHUM BBOAHOIO BbIK/OYa-
TenAa BHEWHeN 3aWwmnTon, Hanpumep auddepeHLManbHON 3aWwmuTon TpaHcdop-
maTopa.

C BbIxoZa cpaboTaBLlero Tpurrepa NoAaeTcs KOMaHAa Ha OTKNIOYEHMeE BblKNoYaTe-
na (curHan «OTKN no ABP») 1 nornuyeckasa egmMHuLa Ha OAMH U3 BXOAOB 31eMeHTa «M»
B LLENW CUIHANa Ha BK/IlOYEHME CEKLMOHHOrO BblkatoyaTena «BKJ1 CB no ABP». KomaHr-
@ Ha BK/IIOYEHMEe CEKLMOHHOTO BbikAoYaTens GopmupyeTca nocae oTKAOYEHUA BBOA-
HOro BbIKAOYaTens (nossnsetcA curHan «OTKAKOYEHO»), NPW OTCYTCTBUM CUrHanNA
«Ucw» 1 Hannummn curHana «Usctp».

Kpome Toro, napannensHo curHany «OTK/1 no ABP» dopmupyetca curHan «Heyc-
newHoe ABP», eciM CUIHaN Ha BK/IIOYEHUA CEKLMOHHOIO BbliKtoYaTensa He copmumpo-
Ba/ica paHee, Yem «Tcbp aBp».
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Cbpoc Tpurrepa n 610KMpoBKa paboTbl anroputma ABP ocyliecTBaseTcs npu:

® KBUTUPOBAHWUMW;
.

HeycnewHom ABP;

dFHOCTUKMN.

TexHuuyeckne napameTpbl ABP npuseaeHbl B Tabnauue 4.2.2. PacnonoxeHue ycTa-

noasaeHun curHana «BKJ1 CB no ABP»;
BbISIB/IEHWM HEUCNPABHOCTU BbIKNOYATENSA;

BOK B MEHIO YCTPOICTBa NpmBeaeHo B Tabanue 4.2.3.

Tabaunua 4.2.1 — KoHpurypaumoHHble katoun ABP

NpPU HEUCNPABHOCTAX YCTPOMCTBA, BbIABNEHHbIX BHYTPEHHEN CUCTEMOM camoau-

HanmeHoBaHue KoH}uUrypa- AwnanasoH 3aBopcKoe 0O603HayeHue B
LIMOHHOIO K/loYa 3HauyeHui 3HayeHue MEeHI0
B241 - BBO,ﬁI,/BbIBOp, aBTOMa- /4 ) Boa ABP
TUKN N3 0enNCTBnA
B242 - Cnoco6 nycka ABP Sg Un Mycx no U
B243 - MNMyck ABP no MT3-3 -/ + - Pasp no MT3-3
B244 - Myck ABP no MT3-4 -/+ - Pasp no MT3-4
B245 - Myck ABP no CM OTKN -/ + + Pa3p no CM OTKN
B246 - Myck ABP no PO -/ + + Pasp no PO
CL
B247 - MecTto yctaHoBKM TH cuw Mecto TH
[10 BBOAA
Tabnnua 4.2.2 — TexHUyeckue napametpbl ABP
HaumeHoBaHue Awnana3soH JAUNCKpeTHOCTb 3aBopacKoe 0O603HaveHue
napametpa 3HaueHui EEVELTZE] 3HayeHue B MEHI0
YcTaBka cpabatbiBaHuMs
MO HaNpP/AXKeHWIo BO 0,2-100 01 50 Ucp
BTOPUYHbIX BEJIMYMHAX, B
KoadpdpuuneHT Bo3BpaTa 105
NyCKOBbIX OPraHoB !
YcTaBKa No BpemeHu 0-300 0,01 10 Tror
rOTOBHOCTH, C
YcTaBKa no spemeHmn 0-300 0,01 5 Te6p
cbpoca, ¢
YcTaBKa No BpemeHu 0-300 0,01 1 Tep
cpabaTbiBaHuA, ¢
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(8 Juecr &
B247 1
|Ucu.| ¢
L A
|OTKI'IIO\-¢€!H0
B243

MT3-3 Baad | ' [| & | B4t

OTKIlno ABP

[IEZNNSSr — —
MT3-4 B shR

m
’i

[e=]

[v=]

Heycn ABP —
BKJ1 CB no ABP

Omkas CB

(0B [BnoxABP

Hewcnp BB
KBWUTHpOBaHUE

Enox nencnp MK3N

i

PucyHok 4.2.1 — ®yHKuMoHanbHan cxema ABP

Tabnnua 4.2.3 — MecTopacnono»keHue yctaBok ABP B meHto ycTpoiicTea

TnaBHOe meHI0 Moamexto 1 NoameHto 2 NoameHto 3

YcTaBku P3nA -> Ycraskn 1/ 2 - ABP / BHP
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Uaep
R
FU<
&
Heucnp LUH > i) B242
Uaep ¥ — &
Uas U< K
Use U<
B4 1ep ABP
EE — (=] nyex AP
.
- Usctp />—
Nyck MT3 > q
(2B [PaspABP >

PucyHok 4.2.2 — ®yHKUMOHaNbHas cxema GOpPMUpPOBaHNA cUrHana nycka ABP

MNocne BKAOYEHUA CEKLMOHHOIO BblkAtoYaTena no ABP yctaHoBuTcAa B cocToAHUE
NIOTMYECKON eAMHULbI TPUITEP, BbIXOZ KOTOPOro CBA3AH C MepBbiM BXOLOM 3/1eMeHTa
«M» B uenn «OTKJ/1 CB no ABP». Ha BTOpoOli BXOA 3TOro 371emMeHTa NocTynaer paspe-
watowmii curHan «Myck Bo3eBparta», KOTOPbI GOPMUPYETCA NPU HANNYUU TPEX CUTHa-
NoB:

e «Ucw» — curHan, KOTopbi NOATBEPXKAAET HAJIMUME HAMPAMKEHMA Ha CEeKUuuu

nocne ABP;

o  «OTKAKOYEHO» — CUFHAA, KOTOPbI GUKCUPYET OTKAOYEHHOe MO/IoXeHUe Bbl-

KNtoyaTensa BBOAQ;
o «UBB» — CMIHa/, KOTOPbIV YKa3blBaeT Ha Ha/iMuMe HAMPAKEHUA HA NUTAIOLLEM
Kabene 3a OTK/IOYEHHbIM BblKNtOYaTesleM BBOAaA.

Mpy NOABNEHMM HANPANKEHUA Ha NUTaloLem Kabene OTK/AYEeHHOW cekumu chop-
mupyetca curHan «fMyck Bo3BpaTa» M NPOM3OMAET BKIKOYEHME BbIKIOYaTeNA BBOAA, A
3aTemM — OTK/II0YEHME CEKUMOHHOTO BbIK/OYaTENA. BO3MOXKHO TaKKe M3MeHWUTb nops-
LOK paboTbl BHP — oTkntoveHme CB 1, nocnie 3Toro, BKAOYEHME BbIK/HOYATENA BBOAA.

Taknum obpa3om, aBTOMATUYECKMIN BO3BpaT cxembl nocne ABP BO3MOXEH TO/IbKO
NPV HaIMYMN KOHTPOAA HAMpPAXKEHUA Ha BBOAHOM Kabene (curHan «UBB») OTK/AIOYEH-
HOW ceKumu.

Cbpoc Tpurrepa ocywecTBifeTca curHanom «Cépoc Bosspata», GopMUpPyHOLLMMCA
no cxeme «NJIN» curHanamm «Cépoc NY» 1 «OTK/1 CB no ABP».
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Ucw

| OTknio4eHo
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Uc

OTknioueHo

B249

BKIN CB no ABP.

;

B247

g
2l

B
=

‘ Myck Bo3epaTa

TeHp
L

Myck sosepata

<BKI no BHP |

‘ BknioyeHo

=TSR
(28 Tresonze > 1 ¢

Trot ABP

[Brnovene > I 7]

OTKN CBno ABP

(28 [piece  >—

PucyHok 4.2.3 — dyHKumoHanbHas cxema BHP

Tabnnua 4.2.4 — KoHpurypaumoHHble Katoun BHP

HanmeHoBaHue KoH}uUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B
LMOHHOIO KAlo4a 3HauyeHui 3HauYeHue MeHI0
B247 — KoHTponb nonoxeHus /4 ) KoHtpons CB
CB
B249 - BBO,ﬁI,/BbIBOA aBTOMa- o+ ) Beoz BHP
TUKM U3 AeicTBUA
B250 — Cnocob pabotbl BHP 6es nepepbisa 6es nepepbi- PaboTa BHP
nepepbiB NUTaHWA Ba
Tabnnua 4.2.5 — TexHU4Yeckne napameTtpbl BHP
HaumeHoBaHue Awnana3soH JAUNCKpeTHOCTb 3aBopckoe 0O603HayeHue
napametpa 3HaYeHu 3apaHua 3HayeHue B MEHI0
YcTaBKa No BpemeHu 0-300 0,01 5 Tep
cpabaTbiBaHMA, €
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4.2.2 ABTOMaTU4YECKOE NOBTOPHOE BKAIOYEHUE

YCTpOICTBO NO3BONAET aBTOMATUYECKU BK/IKOYATb BbIK/OYATE/b MOC/AE €ro OTK/I0-
YeHUA Kakon-1Mbo 13 3awmT 40 YeTbipex pas (YeTbipexkpaTHoe AlB). Ynpasasatowmmm
curHanamm ana AlMB asnaroTca:

1) «<3anpert AMNB».

[aHHblIl curHan 3anpewaeT geictene AMNB no BbIBpaHHbIM 3alLMTam, NPU OTCYTCT-
BMM paspelualolero CUrHana ot Katua ynpasneHus (curHan «Pasp AMNB»), npu Heuc-
NPaBHOCTAX BbIK/OYATENA U Lenelt ynpasieHna, Npu HEUCNPaBHOCTAX YCTPOMCTBA 3a-
WMTbI, NPY BblIBEAEHHOM BHYTPEHHEM NPOrpaMMHOro Kitoye (PucyHok 4.2.4).

2) «FotoB AMB».

MoABneHne JaHHOrO CUrHana paspeluaeT geicteue AMNB nocne Habopa BpemeHu
roTOBHOCTM, a TaKKe cbpacbiBaeT AMNB B MCX0AHOE COCTOAHWE MOC/E YCMELWHOro BKAtO-
YyeHus. NotoBHOCTb AlNB K paboTe cbpacbiBaeTca Npu nepepbiBe B MMTaHWK YCTPOMCTBA,
npv KBUTUPOBAHUU, NPU OTKIOYEHHOM BbIK/OYATENE U NPU NOABAEHUM CUrHANa «3a-
npet AlNB».

3)«MNyck ANB».
CurHan nycka AMB 3anyckaeT paboTy aBTOMaTMKM MOBTOPHOrO BK/IOYEHMUA, €C/n
BbINOJIHEHbI C/ieaytoLne yCA0BUA:

® oc/se BKAOYeHUn BB HabpaHa BblgepiKKa BPEMEHU FOTOBHOCTU, NOABUACA CUT-
Han rOTOBHOCTWU M BbIK/OYaTENb MPOLOIKAET OCTaBaTbCA BKAOYEHHbIM (Pucy-
HOK 4.2.5);

®  OTCYTCTBYIO CUTHa/bl KBUTUPOBAHMA U 3anpeTa MycKa;

e BB rotos K KoMmmyTaumm;

®  BblK/tOYaTE b YCMELWHO OTK/OUYNICA C BO3BPATOM CpaboTaBLUeit 3aLLmThl.

BkntoueHne no AMNB MOMKeT OblTb C KOHTPONIEM HAMPSAXKEeHUsA COOPHbIX WKWH 1 6e3
KOHTpOAA. [1NA 3TOro npeaycmMoTPeH MporpammHblin Kakod (Tabanua 4.2.6), KoTopbli
BBOZMWT LOMNOJ/IHUTE/IbHOE YC/IOBME NMYCKa NO NOABAEHMIO CUTHana «Ucw».

Mpu oTCcyTCTBUM HaNpsXeHUA COOPHbIX WKH B TeyeHWe BpemeHu «Tc6p AMNB» duk-
cupyetca HeycnewHoe AMB, KoTopoe 3anpelaeT AanbHenwy paboTy aBTOMATUKK
NOBTOPHOIO BKIOYEHUSA.
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PucyHok 4.2.4 — dyHKUMOHaNbHasA cxema pOpMUMpPOBaHUA cUrHana 3anpeta AlNB
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PucyHok 4.2.5 — ®dyHKunoHanbHas cxema AlNB

TexHuuyeckne napametpbl AMNB npusegeHbl B Tabauue 4.2.7. PacnonoxeHue ycra-
BOK B MEHI0 yCTpoicTBa NpuBegeHo B Tabavue 4.2.8.
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Tabnvua 4.2.6 — KoHoUrypaumoHHble Kntoum AlB

HaumeHoBaHue KoHpUrypa- AnanasoH 3aBoackoe 0O603HaueHue B
LIMOHHOIO K/toYa 3HauYeHun 3HaYyeHue MEHI0
B201 - Beoa/BbiBOA, aBTOMa- e+ . MonHbIl 3anpeT
TUKU U3 aenctems ANB
B202 - KoHTpoAnb Hanpaxe-
-/ + -
HuAa CLU npu AMNB / Myck no Ucw
B203 - HeycnewHoe AMNB -/ + + Heycn AMNB
B211 —-B232 - 3anpet AlB o1 /+ + HassaHue
OeNCcTBUA 3awmT 3aWunThI
Tabnnua 4.2.7 — TexHuyeckune napametpbl AlB
HammeHoBaHue Awvana3soH [AuncKkpeTHOCTb 3aBopckoe 0O603HaueHue
napametpa 3HaYeHu 3apaHua 3HaYyeHue B MEHI0
Ki
Konunyectso unknos AlNB 1-4 1 1 0/IMHECTBO
LUMKNoB
YcTaBKa no BpemeHun 0-300 0,01 30 Trot
rOTOBHOCTH, C
YcTaBKa no BpemeHmn 0-300 0,01 120 Te6p
cbpoca, ¢
YcTaBKa no BpemeHu
cpabaTtbiBaHua AMB-1, ¢ 0-300 0,01 05 Tep AMB-1
YcTaBKa no BpemeHun
cpabaTtbiBaHua AMB-2, ¢ 0-300 0,01 10 Tep AMB-2
YcTaBKa no BpemeHun
0-300 0,01 60 Tcp ANB-3
cpabatbiBaHus AlB-3, ¢ ’ cp
YcTaBKa no BpemeHmn
- 1 Tcp ANB-4
cpabatbiBaHus AMB-4, ¢ 0-300 0,0 €0 cp
Tabnvua 4.2.8 — MecTtopacnono»eHue ycTaBoK AlB B meHto ycTpoiicTea
FnaBHoe meH MogmeHio 1 NMogmeHio 2 MopmeHto 3
YcTaBku P3nA -> YctaBkn 1/ 2 -> ANB - 3anpet AMNB
n
Ycrasku P3nA -> Ycraskn 1/ 2 -> ANB -> A;F;aMEprI
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4.2.3 AYP/YANB
B pabote

4.2.4YPOB

YPOB dopmupyeT curHan Ha OTK/OYEHUE BbIK/o4aTeNIA OCHOBHOIO M pe3epBHOro
NMUTaHMA NPU OTKa3e BbIK/OYaTeNA COBCTBEHHOIO NPUCOeAUHEHUA NpKU cpabaTbiBaHUK
3awuT. B anroputme YPOB HeKoTOpble 3aliMTbl 3aKpenneHbl «KecTKo», Heobxoau-
MOCTb BBOJAQ APYrMX CUFHANOB 3alUT onpenensetca 06CAyKMBaOWMM NepcoHas oM
(PvcyHoK 4.2.6).

Mpwv cpabaTbiBaHUK 3aWUT ycTaHaBanBaeTcA Tpurrep YPOB, KoTopblit cbpacbiBaeTca
TO/IbKO MpPWU YCMELWHOM OTK/OYEHMM BbikaovaTena. O6 oTkase BbikaouvaTene byaer
CBUAETENbCTBOBATL Hanuume curHana «fMyck YPOB no I», KoTopbliii nossasetca npu
NpoTeKaHMM TOKa Yepes BblK/IoYaTeNb NPUCOEANHEHNA, NN NPU OTCYTCTBMM CUTrHana
«PMO».

TexHuuyeckue napameTpbl YPOB npusegeHbl B Tabamue 4.2.10. PacnonoxeHune yc-
TaBOK B MEHI0 YCTpOMCTBa NpuBegeHo B Tabanue 4.2.11.

B199

Myck MT3 c 2 B191
= " ——<tinew yPOB]

1

=

[nB [BrewvPoB1 ‘ 1

[8B_[Brew vros2

MyckYPOB o

[ Pio .
Bl

lcp YPOB
103 .

B191

3HP —
B195

BO-1 Blos |

B0-2 B197

BO-3 —

PucyHok 4.2.6 — dyHKLMOHaNbHas cxema YPOB
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Tabnvua 4.2.9 — KoHourypaumoHHble Knoum YPOB

HaumeHoBaHue KoHpUrypa- AnanasoH 3aBoackoe 0O603HaueHue B
LIMOHHOIO K/toYa 3HauYeHun 3HaYyeHue MEHI0
B191 - BBo,ﬁu,/BblBop, aBTOMa- e+ ) Beog YPOB
TUKM U3 AeNCTBUA
B192 —B197 —lNyck YPOB o1 /+ HassaHue
3aWmT 3aWunThI
B199 - Myck no ToKy gna e+ ) Myck no | gna
BHelwwHero YPOB BH.YPOB
B200 - Myck YPOB Mo Toky / PNO Mo Tory Myck YPOB
Tabnnua 4.2.10 — TexHnyeckme napameTpbl YPOB
HammeHoBaHue Awvana3soH AuncKkpeTHOCTb 3aBopckoe 0O603HaueHue
napametpa 3HaYeHu 3apaHua 3HaYyeHue B MEHI0
Tok cpabaTtbiBaHWA BO 0,1-200 0,01 05 lcp
BTOPUYHbIX BE/IMYUHAX, A
YcTaBKa no BpemeHu 0-300 0,01 1 Tep
cpabaTbiBaHuA, ¢
Tabnnua 4.2.11 — MecTtopacnonoxeHue yctaBok YPOB B MeHto ycTpoiicTBa
FnaBHoe meH MogmeHio 1 NMogmeHio 2 MopmeHto 3
YctaBku P3nA -> Ycraskn 1/2 -> YPOB

4.2.5 OTKN04EeHUe OT BHELLHUX 3aLuT

[NA BbINONHEHUA KOMAHZ OTKIOYEHUA OT BHELLUHUX YCTPOMUCTB NPesyCMOTPEHO ABa
CUTHaNa BHELHero oTKAtoYeHuA (PUCYyHOK 4.2.7), KOTopble MOryT 6biTb HACTPOEHbI:

® CVHBEpCUen CUrHana oT ANCKPETHOro BXOA3;

® C OelCTBMEM Ha CUTHaM UK Ha OTKAtodeHuWe (Tabanua 4.2.12).

TexHW4YecKkne napameTpbl 3almTbl NpusBegeHsbl B Tabavue 4.2.13. PacnonoxeHue
YCTaBOK B MEHI0 YCTpOMCTBa npuBeaeHo B Tabauue 4.2.14.
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Myck BO-1

-

PucyHok 4.2.7 — ®yHKLMOHA/IbHas CXeMa BHELIHErO OTK/IOYEHUA

Tabnunua 4.2.12 — KoHdurypaumoHHble katoum BO-1, BO-2 1 BO-3

HanmeHoBaHue KoH}uUrypa- AwnanasoH 3aBopcKoe 0O603HayeHue B
LIMOHHOIO K/loYa 3HaYeHumn 3HayeHue MEHI0
B171, B176, B181 -
BBo4/BbIBOA 3aLWMUTHI U3 -/+ - BBog, 3awwuThI
nencreus
B172, B177, B182 - e TKN
! , B182 - flevictene 0 OTKN CpabartbiBaHue
3aLWmThl CurHan
B173, B178, B183 - UHBepcuA
CUrHana oT AUCKPETHOTO I+ B WHsepcua 1B
Tabaunua 4.2.13 — TexHnyeckre napameTpbl BO
HanmeHoBaHue [AvanasoH | [lMcKpeTHOCTb 3aBoackoe | O603HauveHue
napametpa 3HauyeHuin 3agaHua 3Ha4YeHue B MEHI0
YcTaBKa no BpemeHun 0-300 0,01 01 Tep
cpabaTbiBaHuA, ¢

Tabnnua 4.2.14 — MecTopacnosioxkeHue ycTaBok BO B MeHto ycTpoicTea

FnaBHoe meH MogmeHio 1 NMogmeHio 2 MopmeHto 3
YctaBku P3MA - YcraBkn 1/2 - BO-1
Ycrasku P3nA - YcraBkn 1/ 2 > BO-2
YctaBku P3MA - YcraBkn 1/2 > BO-3
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4.3 dyHKUMM ynpaBieHUsA BbiKaloyaTenem

1) OnpegeneHune NONOKEHUA BbIK/OUaTeNsA.

DYHKUNA OTCNEKMBAHUA MOJIOKEHUA BbIKAOYATENA MpeAHa3HAYeHa A1 KOPPEeKT-
HOM paboTbl aBTOMATUKK, cpabaTbiBaHUA M BO3BpaTa 3almT. KOHTPOAb NnonoxkeHus BB
MOMET OCYLLEeCTBAATLCA CNeayowmnmm cnocobamm (onpenenserca NonoOXKeHMem npo-
rPaMMHOr0 K/toya):

e o curHanam «PMO» u «PMAB»;

e TO/NbKO Nno «PMOY»;

e TO/MbKO no «PMNB»;

® 10 TOKY Harpysku;

® He OTC/IeXUBaETCA.

MonokeHune BbikAtoYaTena (PucyHok 4.3.1) otobparkaeTcsa curHanamm «BknroueHo»
1 «OTKNOYEHO», KoTopble dopmMupyroTca No curHanam «PMO» n «PAB». BkatoueHHOMY
nosnoxeHuto BB cooTseTcTBYeT KOMOUHaumaA: «PMO» — nornyeckun «0», «PMB» — noru-
yeckaa «1». OTkAoveHHOMY nonoxeHuto: «PMNO» — nornyeckas «1», «PMB» — noruye-
CKUM «O».

Ecnu nonoxkeHne BB He oTcnexkmnBaeTca, TO IOTUKA yNpaBaeHUA U ANArHOCTUKM Bbl-
KNloYaTeNs, a TaKKe aropuTMbl aBTOMATUKK, BJIOKMpPYIOTCA.

Inarp

Il >
w

Jl>
(e 1|
o

[ne [aBPno —t PMO
ol |

[0 [oBPnB —+— PNB
35 Imeio —{ 1 0 |-
[Harpyaa >———" |5
0= 31 |
4

PucyHok 4.3.1 — dyHKLMOHaNbHaA cxeMa onpeaeneHnsa noaoxKeHus BB
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Tabnnua 4.3.1 — KoHOUrypaumoHHbIl KoY onpeaeneHuns NoaoxKeHus BB

HaumeHoBaHue KoHUrypa- AnanasoH 3asoacKoe 0O603HayeHue B
LIMOHHOrO KAio4a 3HaueHui 3HaueHue MeHI0
PNo/pPnNB
PNoO
S11- Onpeaenenue nonoxe- PrIB PMO/PTIB MonoxeHue BB
HuA BB
Mo TOKy
HeT

Tabnnua 4.3.2 — TexHUYeckne napameTpbl onpeaeneHns noioxeHuns BB

HaumeHoBaHue [Ovana3oH | [WcKpeTHOCTb 3asogckoe | O6o3HaueHue
napametpa 3HaueHu EEY T 3HaueHue B MEHI0

TOK Harpysku Bo BTOpMY-

0,1-200 0,01 1 TOK Harpysku
HbIX BENIMYMHAX, A

Tabnnua 4.3.3 — MecTopacnonosKeHue ycTaBoK A1 NoaoXKeHus BB B meHto ycTpolicTBa

FnaBHoe meHK MogmeHio 1 MogmeHio 2 NopmeHto 3

YnpasneHue

BB >

2) KButnpoBsaHue.

dYHKLMA KBUTMPOBAHUA NpegHasHayeHa aAns cbpoca cpaboTaBlumMX 3aLLMT, BO3BpPa-
Ta aBTOMATUKM B UCXOLHOE COCTOAIHME U CbeMa CBETOAMOAHON CUTHANMU3ALMN.

KBUTUpPOBaHME MOXET MPOM3BOAMUTLCA BPYYHYKD KHOMKOM C MynbTa ynpasieHus
(curHan «C6poc MY»), KomaHaHOW KBUTMpOBaHUA Yepe3 USB (curHan «Cbpoc USB»),
KOMaHZ0M KBUTMpPOBaHUA cuctembl ACY TN (curHan «Cépoc TY») M KomaHAoM OT KAtoua

ynpaBaeHus no AucKpeTHomy Bxody «OTKJ/1» npu oTKAto4eHHOM BbikatoyaTene (Pucy-
HOK 4.3.2).

Crmes—— & | st
m forn {7 L]

ny_]cepoc ny

‘ RS485I Cépoc TY

[usB] copoc UsB

PucyHok 4.3.2 — ®yHKLMOHANbHAA CXeMa KBUTUPOBaHMA
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3) PyyHoe ynpaBaeHune BbIKNtOYaTENEM.

PyyHoe ynpasneHue BbikAlOYaTeNemM ocyluecTsaseTca curHanamm «PO» un «PB».
[aHHble KOMaHAbl MOTYT 6bITb CHGOPMUPOBAHBbI MECTHO M MO TeneynpasaeHuto. Tene-
ynpasaeHe OCYLLECTBAAETCA TOIbKO Yepe3 nHtepdeic RS485 ¢ nomowpto ACY TN mau
MK. B cBoto o4yepeab mecTHOe ynpaBieHMe MOXET OCYLLEeCTBAATLCA CeAyoWwnMu cno-
cobamu:

®  OT AUCKPETHbIX BXOA0B YCTPOMCTBA;

® OT KHOMOK ynpassieHna BB Ha naHenn ynpasneHuaA ycTpoOUCTBOM;

e yepes nHTepoeiic USB c nomoubto MK.

B 3aBMCMMOCTM OT HACTPOEK AUCKPETHbIX BXoA0B «MY» n «TY» BbiNOJHEHUE KO-
MaHZA, Py4YHOTO yNpas/ieHUA MOXKeT BbITb OpPraHM30BaHO HECKOIbKMMM cnocobamu.

a) Bxog «MY» HacTpoeH Ha [B unu HacTpoeH Kak «Bcerga 1».

B Takom pexkmme AMCKpeTHbIN Bxog « MY» Bcerga umeet npnoputeT Hag AB «TY» u
COCTOsIHWE NocneaHero urHopupyetca (PucyHok 4.3.3).

S15

|

OTKn
OTKN
OTKN

c
L]
w

I0

e OTiO Y - —)
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BKN
BKN

c

[

o
O
f=]
N
o

BKN

Eﬁ
j
N

Rs485] BKIT TY

PucyHok 4.3.3 — ®yHKLMOHaNbHAA CxeMa py4YHoro ynpasaeHua BB npu npuopute-
Te OB «MY»
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6) Bxoa «MY» HacTpoeH Kak «Bcerga 0», «TY» HacTpOeH Kak «Bcerga 1» unaum Kak
«Bcerga 0».

B TakOoM pexkMme KOMaHAbl PYYHOrO BK/IOYEHUA U OTK/IOYEHMA MO Teseynpas/e-
HUWIO BbINOJIHAIOTCA B 3aBUCMMOCTM OT COCTOAHUA AUCKpeTHOro Bxoaa «TY». KomaHapl

MECTHOrO ynpaB/ieHUs BbINoHAKTCA Bceraa (PucyHok 4.3.4).
s15

Gse
5 Jorar >

‘ S11=He KoHTp.

i

PucyHok 4.3.4 — ®yHKUMOHabHAA CXeMa Py4YHOro ynpasneHusa BB npu HacTpoitke
«MY» KaK «Bcerga 0»

8) Bxog, «MY» HacTpoeH Kak «Bcerga 0», «TY» HaCTPOEH KaK AMNCKPETHbI BXOA,
B TakOM pexnme KOMaHZAbl MECTHOTO BKAOYEHUA M OTKAOUYEHUA UMEIOT BpemMeH-

HblI NTPUOPUTET HaZ KOMaHAAMK TeneynpasneHuns (PucyHok 4.3.5).

Tabnnua 4.3.4 — KoHoUrypaumnoHHbI KN4 paspelleHmna ynpasaeHuma BB ¢ nyabTa

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoacKoe 0O603HayeHue B
LMOHHOIO KAlo4a 3HayeHui 3Ha4YeHue MeHI0

S15 - YnpasneHue BB ¢ nynb- OTKN OTK/] YnpasneHue BB ¢

Ta ynpaBAeHUA YCTPOUCTBOM BK/ nynbta

Tabaunua 4.3.5 — MecTopacnonoxeHune yCTaBoK A1A HAaCTpOeK ynpasneHua BB

F'nasHoe meHIO MoameHio 1 MogmeHio 2 MopmeHto 3
Ynpasnenue

BB K
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PucyHok 4.3.5 — ®yHKLMOHabHasA cxema py4HOro ynpasaeHusa BB npu HacTpoiike
«MY» Kak «Bcerga 0» 1 HacTpolike «TY» Ha 1B

Tak, Npy yCTaHOBKE K/lOYa TesleynpaBieHUs B NoJoXKeHWe «3anpetieHo» (CurHan
OB «TY» MMeeT cOCTOAHME JIOTUHYECKOTO HYNs), pa3peLlaeTcs TO/IbKO MeCTHOe ynpaB-
NeHue BblktoYaTenem. Ecnm, Hanpumep, obcnyKunBatoLWwmMii NnepcoHan nocne paboT Ha
npucoeanHeHnn 3abbla NepeBecTy NOJIOKEHUE KloYa TeneynpaBieHns B COCTOAHUE
«Pa3pelweHo», To onepatop ACY Tl moxXeT yaaneHHO OTNpaBUTb KOMaHAy Ha BO3BpaT
«TY» 6e3 Bo3BpaTa NoNOXKEHUA KAOYa. B pe3ynbTaTe 3TOro yctaHaBAMBAETCA TpUrrep ¢
NamaATblo, KOTOpPbIY BNOKMPYEeT MecTHOe ynpasieHne A0 TOr0 MOMEHTa, Korga K/tou
paspelueHuns TeneynpasieHe He ByaeT NepeknoyeH B cieayoLen nocnefoBaTe/bHO-
cTU: «3anpeweHo» -> «PaspelweHo» -> «3anpeLLeHo».

MecTHoe ynpaBneHue BbIKAOYaTENEM MOMMMO AMUCKPETHbIX BXOAOB BO3MOXHO
TaKXe M C MOMOLLbIO KHOMOK YNpaBAeHUA Ha Ny/abTe ynpaBAeHua ycTponcTsom. [na
3TOro Heo6XxoAMMO BBECTM COOTBETCTBYOLLMIA NPOrpaMMHbIN Katod (Tabavua 4.3.4).

CnMCOK BO3MOXKHbIX PEXMMOB BbINOJHEHWA KOMAHZA, Py4HOro ynpaBaeHua npuse-
neH B Tabnuue 4.3.6.
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Tabavua 4.3.6 — BO3MOXKHbIe PeXrMbl BbINMOJHEHUA KOMAHZA, PY4HOTo BKAOYEHUSA

[B MY OB TY yn“::;;:zie Teneynpaenenve
Bcerpa 1 UrHopupyetca Pa3speweHo 3anpeweHo
OB MY =1 UrHopwupyetca PaspelueHo 3anpeueHo
OB MY =0 UrHopupyetca Pa3speweHo PaspeweHo
Bcerpa O Bcerpa O Pa3speweHo 3anpeweHo
Bcerpa O Bcerpa 1 PaspelueHo PaspeweHo
Bcerpa O prf‘:pTcS;;)gLueH PaspelueHo 3anpeueHo
Bcerpga O prr'gf;z:HaneH 3anpeweHo PaspeweHo
Bcerpa O ABTY =1 3anpeweHo PaspeweHo

4) BHewHss 610KkvMposKa BB.

HasHauyaembiit Ha OB curHan «AB BJ/IK» npeaHasHayeH gna 610KMPOBKU NtO6bIX
KOMaHA, Ha BK/lOYeHWe BblKAtoYaTena. Mpu BKAKOYEHHOM MporpammHOM Kitode (Tab-
nvua 4.3.7) nossnexue curHana «AB BIK» byaet npMBoAUTL K NPUHYAUTENBHOMY OT-
KntoueHnio BB 1 ero nocneayrowein 610KkMpoBKe BKAtoYeHUA (curHan «OTKA ot BNIK»).

S11=He KUHTP:-

BknioueHo ————— &

S12

T D
Bnok BITK [

0B |mBEK e slrs
KeuTupoBaHue R L

< OTKN o7 BNK

<__ Bnok BJIK

PucyHok 4.3.6 — dyHKLMOHaNbHasA cxeMa BHelHel 610KMpoBKy BB

Tabnnua 4.3.7 — KOHOUIrypauMOHHBIM KN4 OTKAKOYEHUS OT 6J10KMPOBKM

HaunmeHoBaHue KoHpuUrypa- AwnanasoH 3aBogcKkoe 0O603HayeHue B
LIMOHHOIO K/1toYa 3Ha4eHui 3HayeHue MeHIo
S12 - OTkntoveHne BB ot
o -/+ - OTK/ ot BJIK
BHelUHel 610KMPOBKK
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Tabnvua 4.3.8 — MecTopacnonosKeHue ycTaBoK ANs HACTpoeK ynpasneHus BB

FnasHoe meH MogmeHio 1 MoagmeHio 2 NogmeHto 3

YnpasneHue

BB >

5) BNOKMPOBKA BK/OYEHUA BbIKNKOYATENA OT 3aLUMT.

Mpu cpabaTbiBaHMM 3aWMUT HA OTK/IOYEHME yCTaHaBAMBaeTcA Tpurrep «baok or 3a-
LUT», KOTOPbIN BNOKMpPYeET AasbHelilee pyyHoe BKAoYeHne BB 0 MOMeHTa KBUTUpPO-
BaHuA (PMCYHOK 4.3.7). O6cnyKnBatoLwmii NepcoHan ¢ NOMOLLbIO NPOTrPAMMHbIX K/toyel
MOXKET BbIbpaTb Te 3aWuTbl, Noc/ie cpabaTbiBaHUSA KOTOPbIX NPU BKAOYEHWUM BB KBUTHU-
poBaHue He TpebyeTca.

Tabavua 4.3.9 — KoHourypaumoHHble Katoum 610KkMpoBoK PB

HanmeHoBaHue KoH}uUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B

LMUOHHOIO KAlo4a 3HaYeHun 3HayeHune MeHI0
B301 - B331 - BAOKNPOBKHK /+ + HasBaHwue 3awm-
PB Tbl

Tabanua 4.3.10 — MecTopacnonoxeHue ycTaBok ansa 61okMposok PB

TnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

BnoknpoBku

YcTaBku P3nA -> Ycraskn 1/ 2 > PB
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PucyHok 4.3.7 — dyHKLUMOHaNbHAA cxema GOpPMUPOBaHUA CUrHana 610KMPOBKM OT
3awuT
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6) OTKNtOYEHUWE BbIK/OYATENS.

CurHan «OTKN BB» dpopmupyeTtcsa npu cpabaTbiBaHUKM TpUrrepa B C/lyYae OTKAOYe-
HUA BbIKNtoYaTena (PucyHok 4.3.8):

®  OT 3alWMT;

® PV Py4YHOM OTKIHOUEHUU;

® NpW OTKNOYEHUM OT BHELLHel BJIOKMPOBKMU UK BHELLHEro CUTHaNa;

e 1o ABP;

Kak TO/MIbKO CMI0Bble KOHTaKTbl BbIK/OYATENA PA3OMKHYTCA (NoABAAETCA CUrHan
«OTKNIOYEHO»), TpUrrep BO3BPALLAETCA B WUCXOAHOE COCTOAHME, CHUMas KOMaHay
«OTK/1 BB». MNpuHyanTEeNbHOE CHATUME CUTHANAa OTK/IIOYEHUA BO3MOXHO C MOMOLLbBLO
curHana «KesutuposaHue».

[pB | BHew OTKIT> 1
PO >
| OTHKN ot 3auw|{:>

&
1
S11=He mHTé:‘
— <_OTKN BB
& OTKI1 BB
STR
:‘_.1 R
OTKﬂIO‘-IeHOT_P‘ 11 J
KeuTHpoBaHue :,‘>7

PucyHok 4.3.8 — ®yHKUMOHaNbHasA cxema GOPMUPOBaAHMA CUTHANA OTKAOYeHUA BB

7) BKntoyeHue BbiKIoYaTens.

BktouyeHue BblkAtovatena (curHan «BK/1 BB») MOXKET OCyLLEeCTBAATLCA Npu noasae-
HUW cnepytoLwmx curHanos (PucyHok 4.3.9):

e B UuMKne AMNB (curHan «BK/ no AMB»);

® npwu nogaye CUrHana OT BHELIHErO YCTpoicTBa (curHan «BHew BKN);

® 10 pPy4YHOMY BKAKOYEHMIO (CcUrHaN «PBy»);

e nocne pabotbl ABP (curHan «BK/1 no BHP»).

[nAa MCKNoYeHUA HenpaBWAbHBIX AeNCTBUI 06CYKMBAIOLWWLEro nepcoHana npeay-
CMOTpeHa HacTpamBaeman 610KMPOBKa pydHOro BkAtoyeHua (PucyHok 4.3.10). Copoc
TpUrrepa B LLeNU BKAKOYEHMA BbIKAOYATENA OCYLLECTBAAETCA MPU NOABAEHUU CUrHanNa
«PMB», cBMAEeTeNbCTBYIOWEM 06 ycrnewHoM BKAYeHUH, nbo vepes 1,5¢ nocne dop-
MUpOBaHUA curHana «BKJ1 BB».
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‘ S11=He KOHTp. &

BKN BB
|BKIT no BHP ;
S TR

[BKN no ANB "
05 [BrewsKT > 1

[PB

‘ BnokupoBska

OTKN BB 1

[PnB

[BKN BB —
PucyHok 4.3.9 — ®yHKLMOHaNbHasA cxema pOpPMMPOBaAHUA CUTHaNA BKAOYEeHUs BB

$13

Ucw ~{ 1 p— —
PO :;-.— —\ BnokupoBka

. 3anper nycuaif.,‘-
PMB

BOK OT 3aLyT >

[Brok BIK >

3MH 6nok >
|Hemenp BB >

Bnok Heuenp MKSI'\?"

BB He roTos >

PucyHOK 4.3.10 — ®yHKLUMOHaNbHasA cxeMa GOPMUPOBAHMSA CUTHaNa 610KUPOBKU
PB

[na npenoTBpallleHMAa MHOTOKPATHBIX BK/KOYEHMIA BbIKAOYATENA Ha ycTolumBoe
KOPOTKOE 3amblKaHWe NpeayCcMOTPEH JI0TUYeCKUi anemeHT «U» B Lenun cbpoca Tpurre-
pa, Ha KOTOpbIN MocTynatoT curHanbl «PB» n «OTK/1 BB». Mpu py4HOM BKAOYEHUU B
YCNOBUAX OTCYTCTBMA BNOKMPOBKM CUTHan «PB» nocTynaeTt Ha NepBblii BXOA, 3/1€MeHTa
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«M» n ycTaHaBauBaeT Tpurrep B cpaboTaHHoe cocToaHue (nossnsetca curHan «BKA
BB»). Eciv BKAoYeHMe npounsowno Ha K3, curHan «OTK/1 BB» 6yaeT cpopmmpoBaH npu
OTK/IlOYEHUM BbIKAoYaTens ot 3awmt («OTK/1 oT 3awmT») U NnogaH Ha BTOPOW BXOp,
anemeHTa «M», Tem cambiMm 0bpasys cUrHan Ha cbpoc Tpurrepa B LENM BKAOYEHMA Bbl-
Kntoyatens. CGopmmnpoBaHHbIN cUrHan no obpaTHOM CBA3M CTAHOBUTCA Ha CAMONOAXBAT
1 bypeT cywecTBoBaTb 40 TeX MOp, MOKA He UcyesHeT curHan «PB». Takum obpasom
obecneynBaeTcs OAHOKPATHOCTb BK/IKOYEHMA BbIKAKOYATENA Ha ycTaHoBMBLIeecA K3 npu
OAHOBPEMEHHOM Hannumm curHanos «PB» n «OTK/1 BB».

Tabnvua 4.3.11 — KoHpUrypaLMoHHbIe KNHOYM HACTPOEK BKAOYEeHUA BB

HaumeHoBaHue KoHpUrypa- AnanasoH 3aBoackoe 0O603HaueHue B
LIMOHHOIO K/loYa 3HaYeHun 3HaYyeHue MEHI0

S13 - BIOKMpPOBKa BKAOYEHUA /+ Bnokunposka PB

BB npwu otcytctemm Ucw no Ucw

Tabnvua 4.3.12 — MecTopacnofioxKeHne yCTaBOK HAaCTPOIMKM Py4HOro BKAOYEeHUs BB

FnaBHoe meHK MogmeHio 1 MogmeHio 2 NopmeHto 3

YnpasneHue

BB >

4.4 ®yHKUMM AMArHOCTMKM BbIKAlOYaTens

1) HecooTBeTcTBUE Lienelt ynpaBaeHns U rotoBHoCTb BB.

HecooTBeTcTBMe uenel ynpaBaeHUs yCTPOMUCTBO GUKCUPYET B Clyvae COBNageHuA
curHanos «PMNO» 1 «PMB» No UcTeYeHWM BbIAEPHKKM BpemeHU «THUY» (PucyHok 4.4.1).

HLY
S11=He KoHTP
EB He rotos
s -.'_'}_—|encnp wr/sy

as I KoHTponb Bé >

%_F;“*

PucyHok 4.4.1 — dyHKLMOHaNbHasA cxema GopMUpPOBaHUA curHanos «HLLY»,
«Hewucnp LUM/BY» n «BB He rotoB»
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Tabnnua 4.4.1 — TexHuyeckune napameTtpbl HLY 1 rotoBHoCTM BB

HaumeHoBaHue AunanasoH | [MCKpeTHOCTb 3asoacKoe 0O603HaueHue
napametpa 3Ha4YeHuM 3aAaHuA 3Ha4YeHue B MEHI0
YcTaBKa no BpemeHu 0,5-30 0,01 10 Tep HLLY
cpabaTbiBaHus, C
Bpemsa rotoBHocTM BB, ¢ 0-30 0,01 15 Trot BB

Tabnuua 4.4.2 — MecTopacnonoxKeHue yctaBok HLY n rotoBHocTu BB B meHto ycTpoii-
cTBa

TnaBHOe meHI0 Moamexto 1 NoameHto 2 NoameHto 3

Ynpasnexue

BB 9

Tabnunua 4.4.3 — KoHdurypaumoHHble Kaoum curdana «Heucnp LLN/BY»

HanmeHoBaHue KoH}uUrypa- AwnanasoH 3aBopcKoe 0O603HayeHue B
LIMOHHOIO K/loYa 3HaYeHumn 3HayeHue MEHI0
S2 — MHBepcua BXxoaa KOH- npsamoi .
P A P " npamom KoHTponb BB
Tpona BB MHBEPCHbIN

B ycTpoicTBe NpesyCMOTPEH KOHTPO/b HA/IMUMA HAaNPAMKEHUA Ha WWHKaX NUTaHWUA
3/1EKTPOMArHUTHOTO WJ/IM 3/IEKTPOMOTOPHOTO NpMBOAA BblKAtoUaTensa (curHan «KoH-
Tponb BB»). Mpu ncnonbsoBaHuK BbikAOUaTeNA ¢ 61OKOM ynpasneHus, Ha Bxod «KoH-
Tponb BB» pekomeHAyeTcA 3aBECTU BbIXOA UCNPABHOCTU 6/10Ka ynpaBneHua.

B cnyyae nponafaHvA HanpaMkeHWA Ha LUMHKaX NUTaHMA yCcTponcTBO popmupyeT
cvrHan «Heucnp LUMN/BY» ¢ BbiaepKKoi BpemeHun «TroT 8B» (PucyHok 4.4.1).

AKTUBHOE COCTOAHME AUCKPETHOrO BXOAA MOXeT ObITb M3MEHEHO C JIOrMYecKoro
HYNA HA IOTUYECKYI0 eAMHUILLYY C MOMOLLbIO NPOrpPammHoro Katoya (Tabauua 4.4.3).

2) OTKa3 BbIKkAOYaTeN .

B cnyyae nNpogonKUTENbHOCTM MMMNY/IbCa KOMaHAbl Ha BKAtoYeHWe (curHan «BKJ
BB») unu Ha oTkntouveHune (curHan «OTK/1 BB») 6onee 1 cekyHAapbl ycTponcTBO chopmu-
pyeTt curHan «OTKas BB», KOTOpbIi CBMAETENbCTBYET 06 OTKa3e BbINONHEHUSA BbIK/IOYa-
TeNem COOTBETCTBYHOLLEN KOMAHAbI.

MapannenbHo curHany «OTKas BB» popmupyetca curHan «3awmurta IM», KOTOPbIN
npv Heobxo4MMOCTU KOHPUIYPUPYETCA HA BbIXOAHOE pese YyCTPOMCTBA M AelCTBYET Ha
HEe3aBMCMMbIN pacLenuTeNb OTKAOYEHUA aBTOMATUYECKOTO BblKtoYaTeNs, NuTalowero
onepaTtvBHble uenu BB, ¢ Le/blo 3aWmTbl 31EKTPOMArHUTOB BK/IOYEHUA/OTKAOYEHUA
BB v BbIXOAHbIX KOHTAKTOB BK/IHOYEHMA/OTKIIOUEHUA 3aLLMTbI OT 3a/IMNaHWA.
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S3

. 1c
Owas 8]

S11=He Kou‘r;}li*
BKNBB >

pio —0 g 1o —

OTKNBB >

PucyHok 4.4.2 — dyHKLMOHaNbHasA cxema GOpMUPOBaHUA CUIrHaNa oTKasa BB

Tabnvua 4.4.4 — KoHOUTrypaUMOHHbIE KNHOYM CUTHANA OTKasa BB

HanmeHoBaHue KoH}uUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B
LMOHHOIO KAloYa 3HauyeHui 3Ha4YeHue MeHI0
g_?w— BBoA GYHKLMM 3aLLUTbI /4 ) 3augTa M

3) Camonpour3BobHOE OTKNOYEHME BbIK/AOYATENS.

Camonpoun3BoabHbIM OTKAOYeHnem BB (curHan «CM OTK/I») cumtaeTca oTKAoye-
Hue BblK/oYaTena B obxon ycTpoiicTey. CpaboTaHHbIN TPUITEP B SIOTMYECKOM LEenoYke
«CN OTK/N» cBnpgetenbCcTByeT O BKAOYEHHOM NonoxeHun BB. Bbixoa Tpurrepa cBAsaH ¢
nepsbiM BXOAOM 3/71emeHTa «M» 1 nogaet Ha Hero curHan «1». Ecnm Ha BTopom Bxoae
anemeHTa «M» noaBuTca formyeckaa «1» (curHan «OTKAKOUYEHO») M NPU 3TOM TpuUrrep
He cbpocuTcsa, To ¢ BblaepKKoi 0,2¢ ycTpoicteo chopmupyet curHan «CM OTK».

Mpu BbiBEAEHHOW PYHKLMM CAMONPOU3BONLHOTO OTKIOYEHMA aBapUMHbINA NPOTO-
KON He dopmupyeTcs, a B MPOTOKOIAax OTKAtoYeHuA BB 6yaet cdopmmpoBaH npoTokon
MEXaHWYeCKOro OTK/I0YEeHMA.

Ouke. BKI
sfrr
=~ 1 &
|OTKN BB 1 j R
02

Mex OTKIT
CIn OTKN

HLLY

‘ OTknioueHo

PucyHok 4.4.3 — dyHKLMOHaNbHasA cxema GOpMMPOBaHUA CUTHaNa oTKasa BB
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Tabnnua 4.4.5 — KoHouUrypaumoHHblie Katoum curHana CM OTK/

HaumeHoBaHue KoHUrypa- AnanasoH 3asoacKoe 0O603HayeHue B
LIMOHHOrO KAio4a 3HaueHui 3HaueHue MeHI0
S1 - Beog, dyHKumm CM OTK/ -/ + - CMn OTKN

4) HencnpasHocTb BB.

CurHan «Heucnp BB» nossnseTtca npu BbIABNEHWUU YCTPOMUCTBOM Nt06OIM U3 Bbile-
YKasaHHbIX HencnpasBHocTel. Mpu NoABAEHUN AAHHOTO CUTHanNa ocylecTeaseTca 610-
KMPOBKa PY4YHOro BK/toYeHusa BB 1 610KMpoBKa paboTbl GyHKLMI aBTOMATUKKN 40 MO-
MEHTa UX yCTpaHeHUA n cbpoca 3awmTbl (Tabanuya 4.4.4).

Hewucnp BB
| Hewenp WVBY 1 lslts
— Hewucnp BB
R|M
HLY
[cn oTkn

KsuTUpoBaHue

PucyHoK 4.4.4 — dyHKLMOHANbHAA cxema GOPMUPOBAHNA CUrHANA HEMCNPABHOCTU
BB
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4.5 ®YHKUUM CUTHann3auum

dopmunpoBaHMe CUrHanoB curHanmsaunn «Asapusa», «OTK/ ot 3awmT», «Bbi3oB»,
«Heucnp» MOXHO npocneanTb No GyHKLMOHANBHOW cxeme, NpeacTaBfeHHON Ha Pu-
CYyHKe 4.5.
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PucyHOK 4.5 — ®yHKLMOHaNbHaA cxema GOpPMUPOBAHUA CUrHANOB
CUrHaNU3aLum
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4.6 Jlornka cBo604HO NporpaMmmMmmupyembix pene

BbixoAHble pesie MOryT 6biTb HACTPOEHb! HECKOIbKUMU cnocobamu:
®  CMOMOLLbIO BbIBPAHHbIX CTaHAAPTHbIX WaboHOB;
®  CMOMOLLBIO PYYHOTO NPOrPaMMUPOBAHUA.

[lns HacTpolMKM nepBbiM CNOCO6OM MNONbL30BATENO AOCTYMHbI CAeaylolwme CTaH-

bapTHble wabnoHsl (Tabanuya 4.6.1).

Tabnaunua 4.6.1 — CTaHaapTHble WabaoHbl AN HACTPOMKMN BbIXOAHBIX pene

HasBaHue wabnoHa

Ha6op npu3HakoB cpabaTtbiBaHUA

Pexum paboTbl Bbixoaa

OTKN OTK/N BB bes ¢pukcaumm
BKN BK/1BB bes ¢pukcaumm
ABapwa Asapua bes ¢pukcaumm
Heuncnp Hewncnp, Hencnp MK3MN bes ¢pukcaumm
Bbizos Bbizos bes ¢pukcaumm

Hencnp MK3N

Hencnp MK3N

bes ¢pukcaumm

Hewncnp LUH Hewcnp UH bes ¢pukcaumm
033 33-1/2,33-1/2curH Bes dpuKcauum
Myck MT3 Myck MT3 bes ¢pukcaumm
a3 3w bes ¢pukcaumm
YPOB YPOB bes ¢pukcaumm
Ucw n PMB Ucw + PMNB Bes dukcauun

BK/1 CB no ABP

BK/1 CB no ABP

bes ¢pukcaumm

OTK/1 CB no BHP

OTK/1 CB no BHP

bes ¢pukcaumm

OTK/1 no ABP

OTK/1 no ABP

bes ¢pukcaumm

lotos ABP

loTtos ABP

bes pukcauun
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Tabnvua 4.6.1 — CTaHgapTHble WabnoHbl 418 HAaCTPOMKKM BbIXOAHbIX pesie (NpogonKke-
Hue)

HasBaHue wabnoHa Ha6op npusHakos cpabaTtbiBaHUA Peum paboTbi BbIX04a

3MH-1

3MH-1

Bes ¢pukcaumm

3MH-2

3MH-2

Bes ¢pukcaumm

OTKN 1CW oT A3

OTK/ 1CW oT A3

Bes ¢pukcaumm

OTKN 2CW ot A3

OTK/N 2CW ot A3

bes ¢pukcaumm

BK/1 no AMB BK/1 no AMNB bes ¢pukcaumm
3awwurta M 3awmrta M bes ¢pukcaumm
AYP-1 AYP-1 bes ¢pukcaumm
AYP-2 AYP-2 bes ¢pukcaumm
AYP-3 AYP-3 bes ¢pukcaumm
YAMB BK/1 no YAMNB bes ¢pukcaumm
303 303 bes ¢pukcaumm

[NA ANCKPETHbIX BbIXOAOB C HOPMa/ibHO OTKPbITbIMM KOHTaKTaMu NOABAEHME KaKo-
ro-nMbo npusHaka NPUBOAMT K cpabaTbiBaHUIO pene M 3aMblKaHWUIo ero KOHTaKToB. [as
BbIXOAOB C HOPMasibHO 3aMKHYTbIMU KOHTaKTaMMK yc/ioBue cpabaTblBaHUA ABAsETCA
MHBEPCHbIM, TO €CTb MPW MOSABJAEHWUM MpPWU3HaKa AUCKPETHbIN BbIXOA, BO3BpaLLaeTcs B
MNCXOAHOE COCTOAHME (KOHTaKT 3amblKaeTcs).

B pexume py4yHOro nporpamMmmmnpoBaHuUA YCTPOMNCTBO NO3BOAAET TMBKO HacTpanBaTh
BbIxoAHble pene (PUCYyHOK 4.6). B 3aBUCMMOCTU OT KOHOUIYpaL MM NPOrpaMmHbIX Kto-
yel BbIXOA, MOXKeT paboTaTb B MMMYNIbCHOM PeXMUMe, B pexkume 6e3 dpukcaumm u c duk-
caumeit. [1nsa 3TOro AN KaxKAoro pese npefycMOTpeH Habop NPorpammHbIX Katoueln u
YCTaBOK Mo BpemeHu cpabatbiBaHua (Tabanua 4.6.2).

Kewrwposanwe >

X3 ‘ R[TR
& ~ —s|m —L X5
Tep Teo3sB
X1 X2 . X4 .
HaGop “ i it T - -
npu3Hakos L I T X2 :l ¢ T X3 '|’— 1. I
cpabarsisanus ] ”* r A1 h

L ﬂ%m%

PUcyHOK 4.6 — DyHKLMOHaNbHAA CXxema N0TUKM cBOBOAHO NporpaMmMmMpyemoro pene
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Tabnnua 4.6.2 — HacTpoWKK BbIXOAHbBIX penie

- Bo3MOXHble
Hacrpoiika Mpumeyvanue
3Ha4yeHuA

[NaHHas HacTpolika onpegenseT cnocob

Cpa6aTb|BaHV|ﬂ BbIXOAHOTO pene:

Tun normyeckom 1. «WN» - pene cpabaTbiBaeT Npu NOABAEHUMU
«U» [ «<NN» P P P

cxembl (Kntoy X1) BCEX 3a/laHHbIX NPU3HAKOB;

2. «MNWN» - pene cpabaTbiBaeT NPy NOABAEHUM

ntoboro n3 3a[aHHbIX NPU3HaKoB

Tun nornuyeckom

cxembi (K104 X2) BK/1/ OTKA CpabatbiBaHKe BbIXOAHOTO pene No GpoHTy

PaboTa BbIXOAHOTO pesie Yepes TpUrrep ¢ Nams-

Boixoa yepes BK/1/ OTKN Tblo. Bo3BpaT penie byaeT nponcxoanTb NPU KBK-

Tpurrep (kntoy X3)

TMPOBAHUM
MHBepcua BbiIxoaa
P A BK/1/ OTKN MHBepcuna cocToaHUA BbIXOAHOIO pene
(kntou X4)
Beoa/BbiBOA pene BseaeHo
BBoga/BbIBOA pene U3 genctaunn
(kntou X5) BbiBeaeHo o/ AP A
Tcp 0-300c 3agepKKa Ha cpabaTtbiBaHMe BbIXOAHOIO pese
Tso38B 0-300c 3aaeprKKa Ha BO3BPaT BbIXOAHOrO pene
Onpepenexne Habop
3apaHne HeMHBEPCHbIX NPU3HAKOB
6uTOB HenHBepc- Npu3HakKkos
(akTMBHOE coCTOAHME NpU3HaKa «1»)
HbIX cpabaTbiBaHuA
Habop
Onpepenexne 3afaHne UHBEPCHbIX NPU3HAKOB.
npu3Hakos

6UTOB MHBEPCHbIX (akTMBHOE cocTosHME NpU3HaKa «0»)

cpabatbiBaHusA

[ns 3apaHus onpeaeneHHoro pexunma paboTbl BbIXOAHOTO pene Heobxoaumo co-
OTBETCTBYIOWMM 06Pa3soOM CKOHOUIypupoBaTb KAOYM, NpeacTas/ieHHble B Tabavue
4.6.3. Bblaep»KKn BpemeHu Ha cpabaTbiBaHue M BO3BPAT ONpeaenatoTca Ha YCMOTpeHue
nonb3osaTens.
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Tabnvua 4.6.3 — HacTpokn KOHOUTYPaALMOHHbIX KAOYen 414 pPasHbIX PeKMMOoB pabo-
Tbl BbIXOAHbIX pene

MonoxeHue katoua
Cnocob cpabatbiBaHUA
X2 X3 X5
bes ¢pukcaumm OTKN OTKN BKN
MMnynbCcHbIN BKN OTKN BKN
C dukcaupen OTKN BKN BKN

Tabnnua 4.6.4 — MecTopacnoioxeHne HaCTPOEK BbIXOAHbIX pesie B MEHH0 YCTPONCTBA

TnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

MCKpeTHble
Aucp -> CocTosiHMe

BbIXOAbI

MNCKPeTHble o
Aucikp > Hactpoliika
BbIXOAbI
[nCKpeTHble N PyuHoe
BbIXOAbI nporpamm-ue

4.7 l'pynnbl ycTaBoOK

N3meHeHWe KOHPUTypaLmMm ceTn 0BblI4HO MPUBOAMUT K U3SMEHEHUIO €€ NapamMeTpos,
KOTOpble, B CBOIO ouyepeap, byayT onpenensTb YCTaBKM 3aMUTbl M aBTOMATUKKU. Ans
0onepaTMBHOrO U3MEHEHMA TEKYLLMX YCTaBOK B TaKMUX Cy4aax B yCTPOMCTBE NpeaycMoT-
peHa BO3MOXHOCTb 3aZlaHMA ABYX HE3aBMCHMMbIX Fpynn yCTaBOK MO BCEM 3alLuTam U
DYHKLMAM aBTOMATUKM.

Mo yMmOn4YaHWIO B YCTPOMCTBE YCTaHOB/IEHA MepBas rpynna ycTaBoK. Monb3osatenb
MOXET MepenTn Ha COOTBETCTBYIOLLYIO TPYNMy YCTaBOK cieayolummu cnocobamu (B
3aBMCMMOCTM OT COCTOAHMSA ycTaBKM «Cnocob Bbi6Gopa rp.yCTaBoK»):

® yepes AMCKPETHbIE BXOAbI;

e yepes KOMaHAbl no TY.

Mepexopn ocylwecTBnnaeTcA yepes3 BbIAEPXKKY BPemeHMu, 3a[aBaemyto Noab3oBaTe-
Nlem, Npu 3TOM JO/IKHbl OTCYTCTBOBATb HaboOpbl BblaepKeK BpemeHu cpabaTbiBaHUsA
Ntob0oN U3 3aWNUT MU aBTOMATUKK. Ecin B momeHT Habopa BblgepKKu BpemeHun «T3apg,
rp.ycT» NpomMcxogmT MycK 3awuTbl, TO HabpaHHOE 3HayeHue BblAEPKKM OBbHynaeTcA.
Mocne Bo3BpaTa BCeX 3aLLMT NPOUCXOAUT NOBTOPHbIN HAbOP BpemeHU.

BTopas rpynna ycTaBoK oTobpaaeTcs Ha NMLEBOW NAaHeNN COOTBETCTBYIOLWNM CBe-
TOAMOAOM «YCTaBKU 2».
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Tabnnua 4.7.1 — HacTpoWiku ana 3aaaHuaA TeKyLWe rpynnbl yCTaBoK

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HaueHue B
LLMOHHOIO K/toYa 3HaYeHumn 3HaYyeHue MEHI0
BbiBeaeH
My Cnocob Bbibopa
- BbiBegeH
TY rpynn ycTaBok
MY +TY

Tabnnua 4.7.2 — TexHU4eckne napameTpbl 3a4aHUA rpynnbl yCTaBOK

HaumeHoBaHue Awnana3oH JAuncKpeTHOCTb 3aBopacKoe 0O603HayeHue
napametpa 3HA4YeHUMn 3aAaHuA 3Ha4YeHue B MEHI0

3ageprKkKa Ha CMeHy

FPYNNbI YCTaBOK, C 01-5 0,01 2 Tsag, rp.yct

Tabauua 4.7.3 — MecTtopacnonoxeHne HaCTpoeK ANA rpynn yCTaBoK

TnaBHOe meHI0 Noamexto 1 NoameHto 2 NoameHto 3

MpucoeguHeHne -

4.8 CueTunKu
B ycTpoicTBe NpeaycMOTPEHbI CeAyoWMNE CYETYMKN:
®  KO/IMYECTBO CpabaTbiBaHWI 3aLLMT;
®  KO/IMYECTBO BKNOYEHMI KOMMYTALMOHHOTO annapara;
®  KO/IMYECTBO aBapMIMHbIX OTKAOYEHNI KOMMYTALLMOHHOIO annapara;
o 0buee noTpebieHNe 3NEKTPOIHEPTUY;
e 0buee Bpems paboTbl 06bEKTA;
e 0buee Bpema pabotbl MK3MM.

B ycTpoiicTBe npeaycMoOTpeHa BO3MOMNKHOCTb OBHY/NEHMA Ka)KAoro cyetymka. Ans
CYETUYMKA 3aLMT NpeaycmoTpeHa GyHKUMA GUKcaumm AaTbl U BPEMEHU NOCAeAHEN 0Um-
CTKM.

[N OYMCTKM CYETYMKOB HEOBXOAMMO MMETb COOTBETCTBYIOLLMIA A1 3TOrO YPOBEHb
[0CTyna, KOTOpPbIi onpeaenseTcs naponem.

4.9 PerucrpaTtop cobbiTuii U ocumnnorpad

Lindposoit ocumnnorpad ncnonbayetcs Ana AETasbHOMO U3y4eHUA U3MEHEeHUs na-
pPamMeTpOB CeTH B aBapUIiHOM pexmme.
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YcTpoicTBO 06ecnevmBaeT 3anncb OCLMAIOrPaMM BCEX aHANOTOBbLIX U AUCKPETHbIX
CUTHANI0B BO BHYTPEHHIOO NamATb. B 06bem oAHOWM ocuManorpammbl BXOAAT 3HAYEHUA
BCEX aHA/I0rOBbIX U AUCKPETHbIX CUTHA/OB.

Myck aBapuiHoro ocumnnorpada MoXKHO 3anporpaMmmmMpoBaTb No cobbITUAM, Npes-
CTaBneHHbIM B Tabauue 4.9.1.

Bbl6Op nycKatoLLero CUrHana ocyLwecTBAAETCA B «Macke ocumuanorpammy» yepes Mo
BEPXHEro ypoBHA BO BKAagKe «OcuMANOrpammbl» Man yepes MY B MEHIO HaCTPOWKK
ocumnnorpada. B cnyyae Bbibopa 6onee 04HOrO NyCKalOLWLEro CUrHana ycTponcTeo by-
AeT Npou3BOAMTb 3aNMUCb OCLMANOTPAMM NPU NOABAEHUU NHOBOTO U3 COOLITUIA.

[ONnTenbHOCTb ocuMANOrpaMmbl Nporpammunpyemas. Obuiee Bpems 3anmcu coctouT
13 OIMTENbHOCTU NpeaaBapuinHON U aBapuiMHOWN 3anucei. s HaCTPOMKK OANTENbHO-
CTM OCUMANOrPaMMbl HEOBXOAMMO YKasaTb 4acToTy AMCKpeTusauuu (ycTaska «LUar
ocunnnorpadmMpoBaHUA»), NpM 3TOM YCTPOMCTBO OTO6PAsUT AAUTENbHOCTL NpeaaBa-
pPUHOWM 3anucu 1 ocumanorpammbl. ObLiee KONMYECTBO BO3MOXKHBIX 3aMMCaHHbIX OC-
yunnorpamm coctasnset 100 WTyK U He MeHAETCA B 3aBUCMMOCTM OT Liara ocumano-
rpapupoBaHumsa.

CKauMBaHMe OCLMANOTPaMM MPOU3BOAMTCA Yepe3 TepMWHan MO nociefoBaTesb-
Homy uHTepdeicy RS485 nnm yepes pasbem USB.

MpeaycmoTpeHa BO3MOMKHOCTb MPUHYAUTENbHOTO NycKa 3anMcu OCLMANOTPAMMBI
yepes TepmuHan Ha K. Nonb3oBaTeNb MOXKET TaKKe yKasaTb cnocob 3anucu coctos-
HWUA OUCKPETHBIX BXOA0B — PU3NYECKOE COCTOAHME UM IOTUYECKOE.

OuynCcTKa NaMATU OCLMUIOTPaMM NPOU3BOAMUTCA MONb30BATENEM TONIBKO C BbICLIMM
YPOBHEM A0CTyNa (CePBUCHBIM NApob).

Tabnvua 4.9.1 — HacTtpoliku ocumnnorpada

HanmeHoBaHue KoH}uUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B
LIMOHHOIO K/loYa 3HaYeHu 3HayeHue MEHI0
. 12 -120 60 Lar ocunnnorpa-
$upoBaHua
. ®uns3-oe cocT. / dus-oe co- Cnoco6 ocu, 1B
JNor-oe cocT-ne cToAHWe
MT3-1/2/3/4
33-1/2
3MH-1/2
3HH, 30T, N3LW
3MH-1/2 Macka ocumnno-
- 3AP, 3MT, 3H® - rpamm
343,30N-1/2
AYP-1/2/3,
YPOB,BO-1/2/3
3N4-1/2
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Tabnnua 4.9.2 — MecTopacnonoKeHMe HacTpoek ocuuanorpada

FnasHoe meH MogmeHio 1 MoagmeHio 2 NoameHto 3

HacTpoiiku -> Ocumnnorpada

Ona duKcaumm faHHbIX, UCMONb3YEMbIX MPU aHA/M3e aBapuii U HEMCNPaABHOCTEN B
CeTu, B YCTPOMICTBE NPeayCMOTPEH PerncTpaTop cobbITin. B 3aBUCMMOCTM OT Npouso-
WweALuero cobbITMA pernctpatop GopmMrpyeT COOTBETCTBYIOLLMIA MPOTOKON:

e aBapwuit (cpabaTbiBaHMe 3aLLmUT);

e cobbITniA;

®  M3MEHEeHWA yCTaBOK;

e KOMMyTaumii BB;

® n3MeHeHwuA pecypca BB.

M3-3a TeXHWYeCKUX orpaHuUyeHui Ha oTobpaxeHue nHPopmaumm Yepes naHenb
ynpaBNeHUA BO3MOXKEH MPOCMOTP TO/IbKO aBapUMHbIX MPOTOKO/IOB M NPOTOKOJIOB KOM-
myTauuit BB.

[nA ckaumBaHUA M aHaNM3a BCeX MPOTOKO/IOB HEOOXOAMMO NOAK/IOYEHWE Nepco-
Ha/IbHOrO KOMMbOTEPA K YCTPOMCTBY Yepe3 nHtepdeiic USB nam yepes RS485 ¢ nomo-
wbto npeobpasosatena USB/RS485.

Mpv 3aN0NHEHMU NAMATM YCTPOMCTBO NPOM3BOAMUT 3aNUCb HOBOMO COBLITUA Ha Me-
CTO CamOro paHHero.

1) ABapuitHble NPOTOKO/bI (CpabaTbiBaHMe 3aLWuT).

MpoTokon 3awmt GOPMUPYETCA B MOMEHT GMKCaLMM YCTPOMCTBOM aBapuitHOro
npu3Haka.

B npoToKkone oTo6paskaloTca BCe TeKyLMe napaMeTpbl CETU, COCTOAHUE BCEX peru-
CTPOB 3aLLMTbl U AUCKPETHBIX BXOA0B/BbIXOAO0B C dUKCaLMell faTbl U BPEMEHU HA MO-
MEHT MOABNEHMA aBapUIHOTO NPU3HaKa.

2) MpoTOKOAbI COBBLITUI (LUTAaTHbIE AEACTBUA).

B npoTokone oTtobpakatoTca cobbiTva ¢ puKcaumen cnocoba nsmeHeHus (Hanpwu-
Mep, KBUTMpOBaHMe Yepe3s TY MAM OUYMCTKA cyeTunka moTodacos yepes MY), napons
O0CTyna, AaTbl U BPEMEHM.

3) NpOTOKO/bI U3MEHEHWS YCTaBOK.

YcTporicTBo popmupyeT MPOTOKON NPU U3MEHEHUM NtOBbIX HAacTpoeK 610Ka U ycTa-
BOK 3aLwmT. MpKn 3TOM 0TO6parXkaeTca crapoe M HOBOE 3HaYeHWe yCTaBKK, AaTa U Bpemsa
M3MeHeHus, cnocob n3meHeHUs YCTaBKM UK HacTponku (TY uaum MY), napons goctyna.
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4) MpoToKobl KOMMyTauuin BB.

MpoTokon dopmupyeTca Npu 0H6OM BKAOYEHUN U OTKAOYEHUW BB ¢ duKcaumeit
MPUYMHbI, MO KOTOPOM NPOM30LW/Ia KOMMYyTauma. B npoTokone Takse ¢uKcupyetca
BpeEMsA KOMMYTaLMK BbIKItOYaTeNA, U3MEPEHHOTO YCTPOMCTBOM 3aLLMTHI.

4.10 Peructpatop napameTpoB HarpysKu

[Nna nsmepeHuns 1 apxmBMpoBaHUe AaHHbIX 3/1EKTPUYECKOM CETU B YCTPOICTBE npe-
OYCMOTPEH PerncTpatop NapameTpoB HArpysku. Bce namepaemble napameTpbl Coxpa-
HAOTCA BO BHYTPEHHIO NMamMATb YCTPOMCTBA, YTO NO3BOASAET B Aa/ibHENLLEM NPOU3BO-
OMTb aHANU3 CTaLMOHAPHbIX NPOLECCOB, @ TaKXKe CyauTb 06 OTKAIOHEHUSAX B 3N1EKTpUYe-
CKOW ceTu.

3anucb NapameTpoB NPOU3BOAUTCA C LIArOM B OAHY CEKYHAY, NO3BONAA COXPaHATb
B yCTpolicTBe 0bwmii 06bem AaHHbIX 32 MHTepBan npumepHo B 160 yacos. B Habop
PerncTpMpyembIX CUrHaNOB BXOAAT:

e ¢dasHble TOKM la, I8, Ic;

® TOKM Npsmoi, 0bpaTHOW U HyseBoW nocnegoBaTenbHoctu 11, 12, 3lo;

® /MHeliHble HanpsaxeHus Uas, Usc, Uca;

® HanpsxeHus npamoi, obpaTHOM 1 HyneBol nocnegosatenbHoctn U1, U2, 3Uo;

e yacToTa cetun f;

® aKTMBHAA M peaKkTMBHAaA MOLWHOCTb P, Q;

® TeKyllee COCTOHME BbIK/toYaTeNA, KOMAaHAbI Ha BKIOYEHUE U OTKAOYEHUE Bbl-

KNtoYaTeNs, Haanume CUrHa 0B aBapum MU HEUCNPABHOCTY.

[na cKauMBaHWA WM aHa/M3a COXPAHEHHOM MHPOPMALUN HEODXOAMMO MOAK/IYe-
HUe NepCcoHabHOIO KOMMbIOTEPA K YCTPOMCTBY Yepes nHtepdelic USB nnm yepes RS485
¢ nomoubto npeobpasosatens USB/RS485.

Mpwn 3an0NHEHWUM NAMATU YCTPOMCTBO NPOM3BOAMUT 3aNMCb HOBbIX AAHHbIX HA MECTO
CaMblIX PaHHUX.

4.11 Yacbl peanbHOro BpeMeHU U CUHXPOHU3aUmnAa

B ycTpolicTBe HaxoAATCA IHEProHe3aBMCUMbIE Yacbl PeasibHOro BpemeHu. Ana ux
NUTaHWA UCMOb3YETCA KOHAEHCATOp 6O/bLLOW eMKOCTU (MOHUCTOP), KOTOPbI 3apsKa-
eTcA NPV HaNMuuM NUTaHUA Ha 610Ke. MonHaA 3apAAKa OCYLECTBAAETCA 3@ HECKOJ/IbKO
Yacos. Mpu nponagaHUK onepaTMBHOIO HaNPAXKEHUA X0/, YacOB COXPaHAETCA B TeYeHne
He meHee 300 yacos. Mpu paboTe ycTPOMCTBA B OTPULLATENIbHBLIX TEMMNEPATypax CPOK
paboTbl YacoB COKpaLLaeTca.
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4.120Mn

PyHKUMA onpeseneHna MecTa NOBPEXAEHUA HA IMHUM 3N1EeKTponepesay npegHa-
3HauYeHa g8 onpeaeneHna PaccTosHMUA OT MecTa YCTaHOBKM 3aLUTbl 40 MeCTa BO3HUK-
HoBeHUA MmexaydasHoro K3 B ceTax ¢ U301MPOBaHHOM HENTPanbio.

OnpepeneHne paccTofHWA NMPOM3BOAUTCA METOAOM OLHOCTOPOHHEro 3amepa no
bopmynam, B KOTOPbIX GUTYPUPYIOT U3MEpPSAEMbIE TOKU U HaNPAXKEHUSA.

YCTPOMCTBO MOXKET onpeaensiTb MecTo NOBpeXAeHUA Ha HEOA4HOPOAHbIX Kabenb-
HbIX M BO34YLWHbIX NMMHUAX 6e3 oTBeTBAEHMI. [lonycKaemoe KO/IM4ecTBO HEO4HOPOAHO-
cTel — 8 yyacTKoB.

ConpoTuBaEeHWE y4aCTKOB IMHUM 3343a€TCA B NEPBUYHbIX BEIMYMHAX, ANA NPaBUIIb-
HOW paboTbl GyHKUMM OMIT HeobxoAMMO 3a4aTb TaKKe 3HauyeHue KTT nepBUYHbIX
TpaHcHOpPMaToOpOB TOKA.

Pabota ¢pyHKuMM OMIT 3anycKaeTcs nNpu NoAasBAEHUMU Nycka 06O 13 TOKOBbIX 3a-
wmnT. Jo MmomeHTa cpabaTblBaHMA 3aLMTbl YCTPOUCTBO NOCTOAHHO MPOU3BOAUT pacyeT
pPeaKTUBHOIO conpoTueieHns Ao mecta K3. B momeHT cpabaTtbiBaHMA M3 NOJYYEHHOTO
Habopa AaHHbIX ocyllecTBaseTca BbIbop Hanbosee AOCTOBEPHOro pesy/bTaTta C 3aHe-
CeHMEeM 3TOro 3HayeHMA B NPOTOKOA cpabaTbiBaHUA 3almMTbl. B NpoToKone Takke GUK-
cupyetcs TMn K3: aByx- unun tpexdasHoe, noBpexaeHHble ¢asbl U BblYMCNEHHOE pac-
CToAHME B Knaometpax. Eciv nonb3osatesnb He 3a4an 3HaYeHUeE yAeNbHOTo CONPOTMB-
NeHua, To No 3apuKCMpPoBaHHOMY B NPOTOKOE CpabaTbiBaHMA CONPOTUBAEHUIO MOXHO
BCeraa oueHUTb paccToaHMe 40 TOYKM K3.

Pacuet pacctoAaHua o mecta noBpexKAeHUA NPOU3BOAUTCA C Y4EeTOM 3aJaHHbIX Na-
pameTpoB y4acTKoB AnHUW. Mpn 3Tom, ecnm mecto K3 HaxogmuTca 3a npegenamu 3aluu-
LLAaeMOo IMHUK, TO NPU BbIYUCNAEHUWN PACCTOAHUA AJIMHA NOCAefHero yyactka byaer
yBennyeHa. Ecan K3 HaxoguTtca «3a cnuHoW», TO 3apUKCMpPOBAHHOE B MPOTOKO/E CO-
npoTuBaeHne ByaeT MMeTb OTPULLATENbHBIMA 3HAK, U pacyeT PacCTOAHUA A0 mecTa no-
BpeXAEHMA NPOU3BOAMUTLCA He Byaer.
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4.13 ®yHKUMIE TeneynpaBneHus, TeneMsMepeHns U TeNecurHannsaumm

YCTpOMCTBO NO3BONSET NepesaBaTbh TEKYLLME NAPAMETPbl CETU, AUCKPETHbIE CUTHa-
/ibl, NPOTOKO/Ibl AAHHbIX, OCLMAIOTPAaMMbl, MHPOPMALMIO O COCTOAHUKM BIOKA U ynpas-
NATb KOMMYTAUMOHHbBIM annapaTom No nocaegosatenbHomy KaHany ACY TI.

Tabaunua 4.13.1 — Hactpoliku nHtepdelrica RS485

Awnana3oH 3aBopgckoe 0603HayeHue B
HassaHue -
3HaA4YeHUn 3Ha4YeHue MeHI0
Tun npoTokona no RS485 Modbus RTU Modbus RTU MNpoTokon RS485
115200
57600 ¢ 6
CKOpOCTb paboThi RS485 38400 38400 K°p°R°;ZSp; ore!
19200
9600
Apnpec B ceTn RS485 1-247 1 Agnpec B ceTn RS485
0,5 6uta
Konwnuectso cTonosbix 6uToB 16ur 1 6ur Kon-Bo cton 6ut
RS485 1,5 6uta RS485
2 buta
Bbikn But yeTHoCTH
but yeTHOCTM RS485 YeTHbIN Bbikn
o RS485
HeueTHbIl
Tabnvua 4.13.2 — MecTopacnoioxeHne HacTpoek ana RS485
TnaBHOe meHI0 Moamexto 1 NoameHto 2 NoameHto 3
HacTpoiiku > CepBuCHble

Tabnvua agpecos AaHHbIX AaA onpoca ycTpoiicts 8 ACY TI npuseaeHa B KapTe na-
MATH, KOTOPas NPeaoCTaBIfAETCA NPOU3BOAMTENIEM OTAE/NbHO MO 3aNpocy 3aKasumKa.
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Tabnnua 4.13.3 — BO3MOXKHOCTU YNPaBAEHMA U HACTPOMKM

. UCKpeTHble no ACY
Bua Bo3gencreua ny Anckp
BXOA,bl/BbIXOAbI «UProg» ™

BK/110UnTL / OTKAKOUUTL BB + + +
BBOg, / BbIBOA 3aLLMT M aBTOMATHKM + + +
MN3meHeHune rpynmnbl ycTaBok + + +
BBog, / BbIBOA, peXKMMOB Tese-

A/ AP + + + +
ynpasneHus
CMmeHa aaTbl M BpemeHu + - +
BBOA ycTaBOK 3awwmT + - +
MN3meHeHne HacTpoek 610Ka + - +
MN3meHeHne HacTpoek OMIM + - + -
M3meHeHWe HacTpoek ocumanorpa- + +
da
M3meHeHne HacTpoeK cyeTynKka . .
pecypca BB
MN3meHeHWe HacTpoeK perncrpaTopa . .
Harpysku
O6HyNeHne CHETUYMKOB 3aLLUT + - + -
OB6HyNeHWE CYETYMKOB SHEPTUMN + - + -
O6HyNeHne CHEeTYNKOB KOMMYTAL M . .
BB
O6HoBNEHME NPOLUMBKU - - + -

Tabnnua 4.13.4 — Bo3MOXKHOCTU Nepeaaym AaHHbIX U MHAUKALUK

>
Is]
<

JAUCKpeTHble no

B 7 ny
Bl B SE LT BX0Abl/BbIXOAbI «UProg»

-
3

TenecurHanusauma - +

N3mepeHuna

CyeTumKkn

YcTaBku P3UA 1 HacTpoiiku 61oka

+ 4|+ |+ ]+

MpoToKonbI aBapuii

MpoToKo/bl COBbLITMI

MpOTOKONbI U3MEHEHMA YCTaBOK - -

MpoToKonbl KoMmMmyTaumii BB + -

+ |+ |+ |+ |+ |+ |+ |+ |+

MpoToKoNbl M3MeHeHUsA pecypca BB + -

|
|
+l+ [+ |+ |+ [+ [+ ]|+]+

PervcrpaTtop napameTpoB Harpysku - -
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4.14 Yyert pecypca BblKAovaTensa

B ycTpoiictBe npeaycmoTpeHa GyHKLMA yyeTa OCTaTOYHOro pecypca BbICOKOBO/bT-
HOTO BbIK/IlOUaTeNA No KaxKaou ¢dase.

CpaboTaHHbI pecypc oTpaxkaeT cTeneHb M3HOCA AeTanell U y3/10B KOHKPeTHOM
eavHuUpbl obopynosaHuA. Mpu sTom noa cpaboTaHHbIM KOMMYTALLMOHHBIM Pecypcom
BbIK/IlO4ATENA MOHMMAIOT CTENEHb M3HOCA AYroracuMTeNIbHON Kamepbl, @ MeXaHUYecKuni
pecypc xapaKTepu3yeTca YMC/IOM LMKIOB BK/IKOYEHME - May3a - OTK/OYEeHWe, BbINos-
HAemblx 6e3 ToKa B rnasHoOM uenu. Mo 0CcTaTOYHbIM PecypCcoM MNOHMMAIOT OCTaToOK pe-
cypca BblK/OYaTeNA Nocse onpeaesIeHHOro Nepuoaa sKCnyaTaumMm 1 Yucaa onepaumi
MO OTKNIOYEHUIO Y BKAHOYEHUIO Harpy304HbIX TOKOB M TOKOB K3.

MexaHn4ecknin pecypc 3afaeTca B NAaCNOPTHbIX AaHHbIX HA BblKAOYaTeNb, U, TaK
KaK ero Be/IMYMHA XapaKkTepusyeT paboTy BbikAtouaTens 6e3 TOKOBOW HArpysKku, To HeT
HeobX0AMMOCTM Y4YUTLIBATH €r0 3HAYeHHe.

KoMMmyTauMOHHbBIW pecypc 3aaeTcA B NACNOPTHbIX AaHHbIX B BUAE KPUBbIX 3aBUCU-
MOCTM JONYCTUMOTO YMUC/A OTKHOYEHUI OT BENIMUYUHDBI TOKA (PUCYHOK 4.14).

SXWD4
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w10

2x104

10 he
N
)
2a0° \
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a1 nm ey
o
] 10kA |
S 50 e 20kA [
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10 s
1 ‘\ A
5x10 ‘ﬁ,:

1
2x10
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01 02 05 1 2 5 10 20 315 50
HOMUHaNBHLIA TOK OTKMIONEHHA, KA

PucyHoK 4.14 — FpadmK 3aBUCMMOCTM pecypca MO KOMMYTALMOHHOW CTOMKOCTU
(uncno umknoB «B-O») OT KOMMYTALLMOHHOTO TOKa BbiKAtOYaTena BBT3-M-10
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Torfa oCTaToYHbIM PECcypC BbIKAOYATENA AW KPUTEPUIA BbIBOAA B PEMOHT MOMKHO
onpesennTb No CAeayoLEeMy BbiPaXKeHuIo:

N
Roce = 100% — > AR, (14.1)
i=1

roe:

Rocr— OCTaTOUHbIN pecypc BblKAKOYaTENS;
AR; — pacxog, pecypca 3a 04HO OTK/IOYEHWUE;
i — KONMYECTBO OTKHOYEHUN.

[ns KOPPEKTHOM OLLEHKM OCTAaTOYHOrO pecypca HeobxoaAnMMo BBECTU B 610K 3aLMTbI
OaHHbIe O Y3/10BbIX TOYKAX XapaKTEPUCTMKM, MO KOTOPLIM 3aLLMTa MOLEANPYET 3aBUCK-
MOCTb pecypca OT KOMMYTaLMOHHOMO TOKa (OTMeuyeHbl CTpesikamu Ha rpaduke). Mpu
KaXXao0M OTKIHOYEHUM BblIKAKOYaATENA 3aWUTa d)VIKCVIpyET TOK OTKNHO4YEHUA, BblUMCNAET

pacxog,

pecypca no 3a4aHHOM XapaKTepucTuke n GopMMpyeT NPOTOKON pecypca.

B npoTokone oTobparkatoTca:

[aTa U Bpems OTK/I0UeHus;

NPUYNHA OTKNKOYEHUA;

TOK OTKJIIOMEHMA NO Kaxaon dase;

pacxop, pecypca no Kaxkaou ¢ase;

OCTaTOUHbIN pecypc BbIKAOUaTENsA NO Kaxaon dase;
obLwMit pacxon pecypca no Kaxkaoi dase.

CKauvBaHWe NPOTOKO/IOB NMPOU3BOAMUTCA C MOMOLLbIO KHOMKM «CKayaTb BCe» B COOT-
BETCTBYHOLLEN 06/1aCTU TEpMUHANA.

[na vcKNloYeHWUa co3faHuA NPOTOKOI0B HeMHPOPMATUBHOIMO XapakTepa, TO eCcTb
KOTrZia OTK/IIOYEHWA BbIK/OYATENA C TOKOM HArpysku He NPUBOAUT K CyLLECTBEHHOMY
M3MEHEHWIO pecypca (CoTble U TbiCAYHbIe A0W NPOLIEHTa), HEOBXOAMMO BBECTU YCTaB-
Ky «TOK cpabaTbiBaHWUA NPOTOKO/NA pecypca BB». [py TOKe OTK/AIOYEHUA HUXKE, Yem

OaHHanA

yCTaBKa, NPOTOKOA pecypca popmupoBaTbcs He ByaeT. PekomeHayeTca 3asa-

BaTb AAaHHYIO YCTaBKy B paioHe 20% OT HOMMHA/IbHOTO TOKA OTK/AOUYEHUS.
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Tabnvua 4.14.1 - HacTpoiKku cyeTumKa pecypca BB

HaumeHoBaHue AnanasoH | [McKpeTHOCTb 3aBoackoe | O6o3HaueHue
napametpa 3HauYeHun 3apaHua 3HaYyeHue B MEHI0
HoMMWHanbHbIV TOK OT- 100 -
KntoveHus BB, A —30000 ! 20000 HTO
Pecypc no KommyTauu-
OHHO cToMKOCTM BB npu 1-10000 1 100 Pecypc npu
HTO
HTO
HoMUHanbHbIV TOK BB, A 100~ 1 650 Hom. Tok BB
! —-3000 ’
MexaHunuyecknin pecypc 1-10000 1 50 Mex. pecypc
BB (B TbicAYax) BB
ToK dopmmpoBaHua 100 - 1 650 Tok dpopm.
npoTokosa pecypca BB, A —20000 npor.
Tabnnua 4.14.2 - MecTopacnonoxeHue HacTPoeK cHeTYMnKa pecypca BB
TnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3
W
HacTpoitku > B';ew pecypea

4.15 ®yHKUMM f0OCTYNa U CamMOANArHOCTUKH

1) YposHu goctyna (YA).

B ycTpolicTBe npesycMoTpeHo Tpu yposHAa goctyna: YA1 - Huswwuii, YO2 - cpeaHuii,
Y3 - BbICLIMI, B 3aBUCMMOCTM OT BBELEHHOTO NAapoiA ONpeaenaeTca ypoBeHb AOCTyna
onepartopa.

MepBblli ypOBEHb AOCTYyNa aKTUBM3UPYETCS LWECTbIO NAaPOsMU, BTOPOM — NATLIO Na-
PONAMM, TPETUI YPOBEHb AOCTYNA aKTUBMU3UPYETCA TONbKO CEPBUCHBIM Maponem. 3a-
haHue N U3meHeHue naponent ana aktmeaumm YO1 n Y2 moxeT 6biTb OCYLLECTBAEHO
TO/IbKO Ha TPeTbeM ypoBHe A0CTyna.

NHbopMaumsa 06 nsmepsaembix NnapameTpax U YCTaHOBIEHHbIX HAaCTPOMKax ABNSAETCS
OTKPbLITON, ee NPOCMOTP ocyLiecTeaseTca 6e3 BBOAa Naposen.

Ecnv HacTpoika npounssoauTca Yepes MY, To Naponb BBOAWUTCA OAMH Pa3 B KaXKAOM
pasgene OCHOBHOIO MeHto Npu U3MEHEHUM KaKoro-nnmbo napameTtpa AaHHOro pasgena.

Ecnv HacTpoiika NpousBOAMTCA Yepes TepMUHaA, TO Naposib HEOBXOAMMO BBECTU
OAMH pas, NpeABapuTe/IbHO HaXKaB KNaBULLY «YCTaHOBUTL AOCTYN» B BEPXHEM paboyem
none MO. YcTpoiCTBO aBTOMATUYECKM 3anpeLsaeT AOCTYM, eCAn NpoCTON Nporpammel
6e3 paboTbl C HeW cocTaBnaeT bonee ABAALATU MUHYT.
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Bo3moXHOCTK onepaTopa € NepBbiM YPOBHEM A,0CTYNAa MUHUMAJbHbI:

3alaHNe U USMEHEHUE YCTAaBOK 3aLUUT,

O4YUCTKa MNPOTOKO/I0B 3allUT,

YCTaHOBKa U U3MeHeHWUe OaTbl U BPEMEHMU,

ynpasaeHue BblkatoyaTenem c My.

[ns onepatopa ¢ Y2 Kpome BO3MOXKHOCTEM, NpeacTaBAeHHbIX Bbllle, AOCTYMNHO:

M3MeHeHNe CepBUCHbIX HAaCTPOeK;

M3MeHeHWe HacTpoek ocumnnorpada;

M3MEHEHNE NapaMeTpoB NPUCoegnUHEHNA;
MU3MeHeHNe HaCTpoeK ANCKPETHbIX BXOA40B U BbIXOA0B;
M3MeHeHUe HaCTpoeK ynpaB/ieHUA BblKKOYaTeNnem.

Ha gaHHOM TpeTbem ypoBHe (Y3) focTyna BO3MOMKHO M3MeHeHNe abCoNoTHO BCeX
napameTpoB W HAaCTPOEK YCTPOICTBA, KOTOPbIEe ONpPeaenatoTCa No/b30BaTeNEM.
3aBOACKME MAPOAM NO YMONUYAHUIO:

Tabnnuya 4.15.1 - Mecto

YAl - «0001»;
Y2 — «0002»;

Y3 (cepBUCHbIN Naponb focTyna) — «1234».

pacnosioXXeHne HacTpoeK naponel7| AocCTyna

FnaBHoe meHI0 MogmeHio 1

MoagmeHtio 2 MoameHto 3

HacTpoiiku -> Maponn goctyna

2) OYHKLMA CamMOANarHOCTUKM.

B npouecce paboTbl YCTPONCTBO MNOCTOAHHO BbIMONHAET BHYTPEHHIOK CaMOAMarHo-
CTUKY (PycyHOK 4.15) € uenbio NpexaeBpeMeHHOro BbisiBJeHWA OWwMBOoK B annapaTHoM
WAU NPOrpamMmMHOI YacTu. B 3aBUCMMOCTU OT BHYTPEHHEN HEeUCNPaBHOCTM MoryT 6.10-
KMPOBATLCA aNrOPUTMbI YCTPOWCTBA U BbIXOAHbIE pene.

Hemcnp FRAM
Hewuenp ALlH‘

HLIH MK3M >

Hewcnp Beixogog:

Hewncnp CRC yc%

1

~Bnok ewenp MK3MN

PucyHoK 4.15 — OyHKLMOHaIbHaA CXeMa CUrHaN0B CaMOAMArHOCTUKM YCTPOMCTBa
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BHyTpeHHAA owmnbKa oTobpakaertca B cTaTyce 6710Ka, MPOCMOTP KOTOPOTO OCYLLECT-
Bnaetca B pasgene «CamogmarHoctnka» MY nam Bo Bkagke «AnnapaTtHoe COCTOAHME»
MO «UPROG».

Kpome BHyTpeHHUX owmnbok B ctatyce MK3M oTobpakatotrca MHGOPMALMOHHbIE
6UTbI JaHHbIX, TO €CTb HecyLume ToNbKO MHGOPMALIMOHHYIO HarpysKy.

Tabanua 4.15.2 - CratycHble 6uTbl 610Ka MK3IM

<
Mopapok peit-
Ne | HaumeHoBaHue Pacwuéposka Mocneacreua CTBUIA Npun
noaBaeHuu
HesepHas aata/spems.
1 Owwnbka gatsl / Owwubka popmata dukcauma scex cobbl- 3agatb Aaty u
BpemeHun 0aTbl U BpEMEHU TUIA c olwKnbBoYHO M Bpems
AaTol U BpemeHem
BHYTpPEeHHMWIt nctou- BblaaTh Ha ycTpoWi-
VTP . Mpu CHATUM NUTaHKUA i yerp
WoHucTop paspa- HUK, Heobxoaumbli CTBO NMUTaHWe u
2 Bpemsa v AaTa cbpacol-
KeH Ana paboTbl 4acos, BatoTCA [OXAaTbCA 3apaga
paspaxeH MCTOYHMKA
HewncnpasHocTb HewncnpaBHocTb .
3 OrtkKas ycTpoicTea
FRAM MUKPOCXeMbl NaMATU
HeBO3MOXKHO CKaum-
2 HewncnpasHocTb HeuncnpasHocTb BaHMe 1 3anucb oc-
NAND MMKpPOCXeMbl NaMATH LMANOrpamMmm 1 NpoTo-
Konos
HeuncnpasHocTb HeucnpasHoctb Kuonim Ha knasuarype
5 P P yrnpas/iieHUA MOTYT He Coobuuth npows-
KNaBMaTypbl MOZYNA KNaBuaTypbl
yp AY. TYp paboTaTh BOAMTENIO ANA
3aMeHbl nnu pe-
MOHTa yCTpoicTBa
HewncnpasHocTb Bnokuposka 3awmT no
6 HewncnpasHocTb LH KaHanoB nsmepeHua HanpAXeHWIo 1 aBTo-
u,eneﬁ HanpAaXeHua MaTUKn
HewncnpaBHOCTb KaHa-
HeuncnpasHocTb
HewncnpasHocTb /I0B U3MEpEHUS, BO3-
7 KaHan0B U3MepeHua
Aun M MOXXHa HEKOPPEKTHan
ycTpoiicTea
pabora 3awmut
HewncnpaBHocTb
HewncnpasHocTb BbIxoZHble pene moryT
8 KaHanoB ynpaBaeHua
BbIXOA0B He paboTaTb
BbIXOAHbIMU pene
MpoBepuTb ycTaBkM
OwmnbKa KOHTPO/Ib- posepurs v
HewncnpasHocTb CRC M Bo3mo3KHa HeKkop- 3aLUMT M Nnepesa-
9 HOI cymmbl 610KOB
610Ka «YCTaBOK» CTaBOK peKTHaa paboTa 3awmT AaTb X B Cayyae
v HeobxoanmocTu
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5 KOMMNJEKT NOCTABKU, MAPKMPOBKA, YMNAKOBKA
5.1 KomnaeKT nocTaBKku

m
o | 2
E| S| | |3 EREY
g E g e g e e e
- - - o~ o~ o~ o~ o~ N (D | N || <
HaumeHoBaHue Voo e e e e e
elefe|e|e(e(e|e|e(e|e|e|2|=
KOMnneKTauM” o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~
o o =] =] =] =] =] =] =] =} =} =} [} [}
f=00 I = W (R = YO = T Y = W = W = T = 5 O = T = M I = M (R = T I = W I =
4 4 2 2 2 2 2 2 x x x x x x
= = s s s s s s = = = = = =
HHHEHEHEHEHEHEHEHEHEHHE
clclele|le|lelele|le|le|le|e|le|e
m m o o o o o o o m m m m m
X | XX | XX | XXX |xXx(Xx|Xx|Xx|X|X
2| 2|22 |2|2|2|2|2s|2s|2|=2|2|=2
bnok 3awmTol 1wt
OTBETHbIE YAaCTU Pa3bEMOB 1 KomnneKkT
Kabenb USB 1wt
MacnopTt 1 ak3emnnap
PykoBoACTBO No 3KCNAya-
Y A Y Mo 3anpocy
Tauum
MporpammHoe obecneye-
Mo 3anpocy
Hue
aTYMKM AYrOBOM 3aLWNTbI
A ay w 3033 3
na3-01*
MNposoga 15 meTtpos* 1111 1
[aTumKy fyroBow 3awmThbl
003-02*%* c kabenem anu- 3133 3
Hol 3 meTpa

(*) — npun ycnosum 3akasa 610Ka ¢ poToaMOAHONM AYrOBOM 3aLLUTONM;
(**) — npu ycnoeum 3aKasa 610Ka C ONTOBOJIOKOHHOW AYroBOW 3aLMUTOM;
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5.2 MapkupoBKa
1) MapkupoBKa 6/10Ka BbINOJIHEHA Ha 3afHel CTOPOHE Kopnyca B COOTBETCTBUM C

FOCT 18620-86. Ha mapKMpoBKe yKa3aHbl OCHOBHbIe AaHHble 6/10Ka:

e 060o3HayeHne usgenns;

® faTa U3rOTOB/IEHUSA;

® 33aBOACKON HOMeEp;

® HanpAMKeHWe 1 YacToTa NUTaloLLEen ceTu;

® TOBAPHbIM 3HAK NPeANpPUATUA-U3rOTOBUTENS;

® HymMepaLuMA pasbeMoB U HazHayeHWe KOHTaKToB B10Ka;

e 0603HayeHMe BbIBOAA 3aALLMTHOIO 3a3eMIEHUA.

2) MapKMpPOBKa TPAHCMOPTHOM Tapbl HAHOCUTCA TPAHCMOPTHOM KOMMAHUEN U co-
[AEPXKUT OCHOBHbIE, JOMNOHUTENbHbIE U MHPOPMALMOHHbBIE HAZMUCKU, U MAHUMYNALN-
OHHble 3HaKu cornacHo NOCT 14192-96.

5.3 YnakoBKa
1) YcTpoiicTBO ynakoBaHO B KOPOBGKY, B HEl OCYLLECTBASAETCA TPAHCMOPTUPOBaHMe.

2) CHATME TPaHCMOPTHOM Tapbl AO/IKHO NMPOU3BOAUTLCA C COB0AEHMEM MaHUMNY-
NALMOHHbIX 3HAKOB.
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6 UCNOJZIb3OBAHME NO HASHAYEHUIO
6.1 KcnayaTauMOHHbIE OrpaHUYeHUnA

1) KnumaTtuuyeckue ycioBMA 3KCMyaTauuu yCTPOMCTBa yKasaHbl B pasgene 2 Ha-
croAauwero P3, s3KcniyaTaUMOHHbIE TEXHUYECKME XapaKTEPUCTUKN He OO/KHbI NpeBbl-
LWaTb 3HAaYEHWU, NpUBEAEHHbIX B pasaene 2.

2) dKcnayaTaums ycTpoicTea 610Ka OCyLLECTBAAETCA B COOTBETCTBUM C «[TpaBunamm
TEXHUYECKOW 3KCMIyaTaumu 3N1eKTPUYECKUX CTaHLMI U ceTei» U HacToAWMM «PyKoBO-
[ACTBOM MO 3KCNJyaTaumm».

3) BO3MOXHOCTb paboTbl YCTPOWCTBA B YCNOBUAX, OT/IMYHBIX OT YKa3aHHbIX B Ha-
cTosuwem «PykoBOACTBe MO 3KCMyaTaumMm», AOKHA COMAacoBbIBAaTLCA C NPEeANPUATU-
€M-U3roToBUTENIEM.

6.2 MoAaroToBKa yCTPOMUCTBA K UCMOb30BAHUIO
6.2.1 Mepbl 6e30MacHOCTM NPU NOAFOTOBKE YCTPOMCTBA K MCNOJIb30BaHUIO

1) Mpwu aKkcnayaTaumMm yCTponcTBa cnesyet pyKoBoacTBOBATLCA «lpaBuaamu TeXHU-
KM 6e30nacHOCTM MpW 3KCnayaTauuy 3/1EKTPOYCTAHOBOK, 3/EKTPUYECKUX CTaHUMI U
NoACTAHUMIMY, A TaKKe HacToAWMM «PyKoBOACTBOM MO 3KCN/IyaTaLmMm».

2) K akcnayaTtaumm v o6CayKUBaHUIO YCTPOWCTBA AOMNYCKAOTCA ANLA, U3ydMBLUKE
HacTosiwee P3, nacnopT v npolealine crneunanbHyo NoaroTosky B 061actu MUKpo-
NPOLEeCCOPHbIX YCTPOMCTB pesieiHOM 3alLMTbl U aBTOMATHKM.

3) OnacHbIM GaKTOPOM MpPU IKCMAYaTALMM YCTPOMCTBA ABNAETCA HaNpsAXKeHue one-
paTMBHOro NUTaHuA 220B. Bce paboTbl Ha 3aXKMMax YCTPOICTBA CeayeT NpoM3BOAUTL B
06ecTo4eHHOM COCTOAHMMU.

4) 3azeMneHue v 3aWnTHbIe Mmepbl 6€30MacHOCTM A0/IKHbI BbIMOIHATLCA B COOTBET-
cTBMM C TpeboBaHMAMM aeicTayrowmx "MpaBua ycTporncTBa aneKTpoycTaHosokK". s
3a3eMeHNA YCTPOMCTBA Ha Kopryce 610Ka 3aWwmTbl NPesyCcMOTPeH CreumanbHblii 3a-
3eMAIOWMI BUHT, KOTOPbIA MCNONb3YETCA ANA NMOAKAOYEHUA K 3a3EMAIOLLLEMY KOHTY-
py.

5) 3anpelyaeTtcsa sKCnNIyaTMpoBaTh YCTPOMCTBA B YCIOBUAX U PEXUMAX, OTIMUYHbIX OT
TpeboBaHWit HacToAWMX PO N TY.

6) 3anpelyaeTca NPOM3BOAUTL CMEHY AeTaneil Mog HanpsXeHWem BO Bpems pe-
MOHTa.
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7) Nvua, ponyuieHHble K paboTe ¢ YCTPOWCTBOM, LO/IKHbI MPOXOANUTL E€KEroaHyo
NpoBepKy 3HaHMI NO TeXHUKe 6e30nacHoCTU.

6.2.2 Pasmell,eHMe U MOHTaXx

1) BHewHit Bua 610Ka 3awmThl, rabapuTHbIe U YCTaHOBOYHbIE pa3mepbl Npusese-
Hbl B MPUNTOXKEHNN A.

2) O6bem 1 nocnefoBaTelbHOCTb MOHTAXKa YCTPOMCTBA:
® CHATb YNAKOBKY, NPOBepUTb 610K HAa HaIMUYME MEXaHUYECKUX MOBPEXKAEHWN;
® YCTAaHOBUTb H/I0K 3aLWNUTLI B Pe/IeiHbIN OTCEK NPUCOEAUHEHUS;
® MNOAK/OUMTb K 610Ky BHEWHWe Lenu, npoBepuTb COOTBETCTBME cObpaHHOWM
CXEMbI TEXHUYECKOM AOKYMEHTALMM HA YCTPOICTBO;
® MPOBEPUTb HAAEKHOCTb 3aTAXKM HONTOBbLIX COEAUHEHUN.

3) Bce paboTbl MO MOHTay, AEMOHTaXKY M 3KCMIyaTaumm 610Ka 4OMKHbI BbINOA-
HATbCA B COOTBETCTBUM C AENCTBYIOWMMM «MeKoTpacnesbiMy NpaBuIaMm Mo oxpaHe
Tpyga (npasunamm 6e30MacHOCTM) MPU IKCMyaTaLMM 3/EKTPOYCTAHOBOKY, a TaKKe
AeNCTBYIOWMMU BEAOMCTBEHHBIMU MHCTPYKLMUAMMU.

6.3 TeKywmit pemoHT
1) YcTpoicTBO ABASAETCA BOCCTAHABAMBAEMbIM M PEMOHTOMPUrOAHLIM. PEeMOHTO-
NPUro4HOCTb YCTPOICTBa obecneynsaeTca:
®  MOAY/NbHOM KOHCTPYKUMEN, No3BOAAIOWEN ObICTPO 3aMeHWUTb HEeUCrnpaBHbIi
610K Ha UCMPaBHbIV HA MeCTe YCTaHOBKW;
® BHYTPEHHEW CaMOAMArHOCTUKOW, NO3BOAAOWEN BbICTPO BbISABAATL GAKT HEUc-
NPaBHOCTV W ONpPeAEenaTb HEUCNPABHbI 3/IEMEHT;

2) PeMOHT yCTpOICTBa B Mepuog, rapaHTUMHOM 3KCniyaTaumMm NPOM3BOAMTCA 3aBO-
AOM-U3rotosuTeNiem. B nocieaytowme rogbl 3KCNAyaTauum PeMOHT NMPOU3BOAMUTCA MO
[OroBOpy C 3aBOAOM-WU3rOTOBUTENIEM KBASIMGULUMPOBAHHBIMU Creumanmctamu, atre-
CTOBaHHbIMM Ha MPaBO PEMOHTA MUKPOMPOLLECCOPHbIX YCTPOMCTB.

6.4 XpaHeHue

1) YcTpolicTBO A0 BBELEHMS B 3KCMAyaTaLMIO XPAaHUTCA Ha CKNage B YnaKoBKe
npeanpuATUA — 3roToBUTENA, YCA0BUA XpaHeHus — 1(/1) no FOCT 15150. U3genune 6es
YMaKOBKM XpaHUTCA Npu TemnepaTtype okpyKatouwein cpeabl 0 o 40°C 1 oTHOCUTENb-
HOW BNaXKHOCTU He 6onee 80% (npu Temnepatype 25°C).

2) B NnoMelLLeHUNAX ANA XPaHEeHMS CoAepKaHNe MNblan, NaPOB KUC/IOT U LeoYen, ar-
PeCcCUBHbIX ra3oB W APYrUX BPeAHbIX MPUMECEN, Bbi3blBAIOLLMX KOPPO3UIO, HE AO/IXKHO
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npesbILaTh COAEPKaHNe KOPPO3MOHHO-aKTUBHbIX areHToB AnA aTmocdepsl Tvna | no
FOCT 15150-69.

3) CpoK XpaHeHuA yCTPOMCTBa B yNnakoBKe n3rotosutens 12 mecaues.

4) NMpu cHATMM 610KA C XPaHEHMA B YCAOBUAX NOHUMKEHHOW TemnepaTypbl Heob6xo-
OMMO BblAEP}KaTb €ro B yNakoBKe He MeHee [ABYX 4acoB MPU KOMHaTHOM Temneparype.

6.5 TpaHcnopTupoBaHue

1) U3pgenune TPaHCNOPTUPYETCA B KPbITbIX KENE3HOLOPOXKHbIX BaroHax, NepeBo3nT-
€ aBTOMOBU/IbHBIM TPAHCMOPTOM C 3aLLMUTON OT AOMKAA M CHEra, a TaKKe TPaHCNopPTU-
pyeTcA B repMeTM3MpPOBaAHHbIX OTan/iMBaembiX OTCEKax camoneToB. [lpn nepeso3ke B
YKENe3HOL40POXKHbIX BaroHax BMA, OTNPABKU - MENIKUIA, MAIOTOHHAMXHbIW.

2) KnnumaTtuyeckue ycnosusa TpaHCNOPTMPOBaHUA B10Ka ABAAIOTCA TaKUMMU Ke, KaK
Npu XpaHeHUU.

6.6 YTuamsauyma

YCTpOWCTBO HE COAEPKMUT BELLECTB U KOMMNOHEHTOB, BPEeLHO B/AUAIOLMX Ha OKpY-
JKAIOLLYIO cpesy M 340p0OBbe YesioBEKA, MO3TOMY OCOBbIX Mep Mo 3aLuTe Npu yTuan3sa-
LK1 He TpebyeTcs.
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NMPUNOXEHUE B
PeKomeHgauum no BbIGOPy NapameTpoOB HAaCTPOIKM 3aLLUTbI

OT TEN/NI0BOW NeperpysKku

B 3aBMCMMOCTM OT TMNA 3/IEKTPOABMUIaTENA U XapaKTEPUCTUK pabouero mexaHusma
Heobxoanmo NofobpaTh XapaKTepuCTUKY cpabaTbiBaHWA 3alWTbl OT neperpysku. Oc-
HOBHbIM NMapaMeTPOM 3TOW XapaKTEPUCTUKKU ABNAETCA MOCTOAHHAA BPEMEHU Harpesa
anekTpoasuratens. Ecam aToT napameTp 3a4aH 3aBOAOM-U3rOTOBUTENIEM 3/1EKTPOABU-
ratesifi, TO 3Ha4YeHWe NOCTOAHHON BPemeHU HeobXoAMMO 33a4aTb B KauecTBe YCTaBKM,
3aTem onpegenvTb Mo M3/I0XKeHHOU MeToAuKe Bpems cpabaTbiBaHUA 3aliWTbl NpU 3a-
[JaHHbIX KPaTHOCTAX TOKa Neperpysku B Pas/iMuHbIX PeXKUmax:

®  NpuW BO3HUKHOBEHWM NEepPerpysku v HyJIEBOM 3HaYEHUU TEMN0BOIO MMMNY/LCA;

® NpW BO3HUMKHOBEHMM MEpPerpysku B pexknme NpeaLIecTBYIOLLEro Harpesa d/iek-

Tpoasuratens (HeHy/1eBOM 3HaYeHMM TENI0BOro UMMYbCa).

1) Ona Bblbopa NOCTOAHHON BpPEeMEeHM Harpesa 3NeKTpoasuratens HeobxoaMmo
3HATb NPOAO/IKUTENIbHOCTb MYCKa ABUraTens tp U KpaTHOCTb MycKoBOro Toka Kp. Mpwu
OTCYTCTBUM MHOOPMAUMM O MEeperpysoyHOM CMOCOOHOCTU 3NEKTPOABUIATENA MOMKHO
MUCXOAWTb M3 BO3MOXKHOCTM ABYKPATHOIO MycKa ABWUraTenn M3 XONO0LHOrO COCTOAHMA.
Mcxopa 13 aToro NpeanonoKeHns, MOXHO NPUHATL 3HAYeHWe TENI0BOro MMNy/bca B, =
0,45 oe. nocne nepsoro nycka. Toraa:

Be=K7 (1—e /1) =045, (B.1)

MpuHumas K, = K, t = tp, n3 3TOro BbipaxkeHMAa MOXHO ONpenennTb MOCTOAHHYIO
BpPEMeHM Harpesa, Npu KOTOPOW TenaoBol MMNYAbC AOCTUIHET 338 BPEMA NepBoro nyc-
Ka 3Ha4veHus 0,45:

t
Ty=—b (B.2)

(i)
K? — 0,45

Hanpumep, npu KpaTHOCTM nyckosoro Toka Kp = 6,5 n BpemeHu nycka ty = 10c us
BblpaXkeHus (B.2) nonyuymm 3HauyeHWe NocToAHHOM BpemeHu Ty = 934c.

Mpu noBTOpHOM nycKe (6€3 nepepbiBa Ha OXNaXAEHWE) 3HAYEHUE Ten10BOro UM-
nynbca yasoutca n coctasut By = 0,9. 3anac no 3Ha4yeHWo TENJ0BOro MMNyabca Npwu
ABYX MYyCKax 3N1eKTpoABuUraTena u3 Xxono4HOro coctoaHna coctasut 10%. Mo npusenex-
HbIM HWXKe TabaMuam UK HermocpeacTBEHHO MO BblpaxkeHuto (B.3) moxkHo onpenennts
BpemaA cpabaTbiBaHMA 3aLLMTbl NOCAE NOBTOPHOFO NYCKa C KPAaTHOCTbIO TOKa Kp = 6,5 1
OCTAaTOYHOM 3HAYeHUM Tenn0Boro nmnynbca B, = 0,45:
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t
% ~0,0132 wim tep = 0,0132- Ty = 0,0132-934=12,3 c.
H

To ecTb 3anac No BpemeHu Npu NOBTOPHOM MyCKe cocTasuT tep —th = 12,3 - 10,0 =
2,3 cekyHabl (19%).

2) Mpu BbIGOPE NOCTOAHHOW BPEMEHW HArpeBa 3NEeKTPOABUIaTENA MOXKET OKa3aTbCA
pacyeTHbIM BTOPOM pPeXUM — MYCK 3NEKTPOABUraTens W3 ropadvero coctoaHus. Mpu
3TOM [0NONHUTENBHO HEOBXOAMMO 3HAaTb MAaKCMMasbHbIM Paboumnii TOK aNeKTpoAaBura-
Tens. Mo sbipaxeHuto (B.1) onpenennerca 3Ha4YeHWe TENJIOBOrO MMMy/bCa B YCTaHO-
BMBLUEMCA PEXKMME NPU MaKCUMaNbHOM 3HadeHum K, = lpagvaxc/ lHom:

B =K?(1—e /1),rpe t - o, By, = K2,

ns BblpaXXeHunA
ty =Ty - In 12 ! B.3
1| H Klz 1 ’ ( . )

¢ yyeTom KoadpduumeHTa 3anaca Kian (1,1) no oTcTpoiike 3awWmThl OT BpEMEHM MycKa
MOXHO OMpese/iMTb NOCTOSHHYIO BPEMEHW Harpesa, Mpu KoTopoi byaeT obecneyeH
OAHOKPATHbIW NYCK ABUTaTeNA U3 TOPAYEro COCTOAHUA:

tr * Kaan

In (KIZ - Bm>

KZ—1

Hanpumep, npu K, = 0,8 3HaueHuMe TenaoBoro nmnysbca coctasut B, = 0,64. MNpu Tex
)K€ 3HAYEeHMAX KPATHOCTU MYCKOBOrO TOKa (6,5) 1 BpemeHu nycka (10 cekyHA) nocTonH-
Has BpemeHu byaet paBHa: Ty = 1266 cekyHA. U3 paccuMTaHHbIX MO ABYM YCNOBUAM
3Ha4yeHU Ty BbIbUpaeTca 6onbLuee.

CnepyeT MmeTb B BMAY, YTO peasnbHoe Bpems cpabaTbiBaHMA 3aLLUTbI MOXKeET ObiTb

MeHbllUe pac4eTHOro Npu Hanynmm B TOKe COCTaBI’IﬂIOLIJ,eVI OGpaTHOI\;I nocnenoBaTe/lbHO-
cTn.

TH=

3) KoadduumeHT K, yunTbiBatowmin gonesoe y4actme Toka obpaTHOM nocnenosa-
TENbHOCTU B TEMNJIOBOM MOAENM ABUraTens, AoMKeH 6biTb paBeH OTHOLIEHWIO COMpo-
TMBNEHMA poTopa obpaTHOW NOCNef0BaTENIbHOCTU K CONPOTUBAEHWUIO poTopa MPAMON
Moc/NefoBaTe/IbHOCTM MPU HOMMUHANbHOW 4YacToTe BpaleHua. Koraa KoadouumeHT K
HEeBO3MOXHO PaccyMTaTb TOUHO, OH MOKET BbITb MPUHAT PaBHbIM 3.

152 27.12.31-100-23566247



PykoBoacTteo no akcnayataumm MK3MN-Mukpo 2.0

4) Tok cpabaTblBaHMA 3aLLUTLI OT NEpPerpy3kmn lcz; peKoMeHAyeTCcA NPUHATDL PAaBHLIM
(1,05-1,1)l40m. YcTaBKa TOKa lc3 3aBUMCUT OT TMNa 3awmwaemoro gsuratens. O6blYHO
AonycTMMas TenaoBas neperpyska MoeT 6biTb B 061acti 10% HOMWHANbHOMU Temne-
paTypbl. YUnTbIBasA, YTO POCT TeMnepaTypbl NPONOPLUMOHANEH KBaapaTy TOKa, Ten0Bas
neperpyska B 10% 6yaeT npu yBeanyeHuMn Toka npubaunsutenbHo Ha 5%. CooTseTcT-
BEHHO, npu Toke 1,1l,0m TENIOBAA Neperpy3Ka coctasut 21%.

5) NocTosAHHan BpemeHM OCTaHOBNEHHOro ABuratens To MOMKeT bbiTb MPUHATA paBs-

HOWU:
To = (1,5+2)TH.

6) 3HaueHune By o MCNONB3YETCA B aAOPUTMAX AUarHOCTUPOBAHUA TAXEIOrO nyc-
Ka M 3anpeTa NyckKa 3/IeKTpoABUraTens u NPUHUMAETCA PaBHbIM:

Bt_nomp = lllBt_nch'

rae By nyex— TENIOBOW MMMYJ/IbC 33 BPEMA NycKa ABUraTens npu HOPMasbHbIX yCi0-
BUAX paboTbl, PacCUMUTLIBAEMbIV NO BbIPAXKEHUIO:

—t
Bt,nycx = K12'[ (1 —e H/TI—{ );

rgoe Ty — pacyeTHoe B COOTBETCTBUM C N.N. 1 1 2 3HaYeHMe NOCTOAHHON BPeMeH!.

ANrOpPUTM OMArHOCTUKM TAXKENOoro nycka GopmupyeT curHan «Taxenblid NycK», ec-
N NpupaLLeHye TENA0BOIO MMNYbCa 33 BpeMA o4epeaHoro nycka AB; > By yourp-

Mpu OTKAOYEHUWU NEPErpy’KeHHOro 3nekTpoasuratens GopmupyeTcs KoMaH4a
«3anpeT nycka», eciu Tekyliee 3HaYeHMe TeNN0BOro MMMyAbCa NPEBbILAET BENNYNHY
(100 = By_yourp), TO €CTb «3aNPET MyCKa» CHUMETCA NPU BbINONHEHWUN YCIIOBUA:

Bt < (100 - BthDHTp)'

Bpemsa cpabaTtbiBaHua 3awmTbl Npu K, = 7, Ty = 900 cekyHA, v TenJ1oBoM umnynbce B,
=0,7 (70%) 6yaeT pasHo (Tabanua B.2):

tep = 0,0062T,, = 5,58¢.

Ecnu u3BECTHO TEN/I0BOE COCTOAHME 3/1eKTPOABUraTENs B YCTAHOBUBLUEMCA PEXKU-
me, Hanpumep, B,=0,7 1 Bpema nycka ABUraTeNs COCTaBAAET 8 CEKyHA, TO ANA ycnew-
HOTO MyCKa W3 «ropAYEero» COCTOAHUA HEOOXOAMMO 334aTb NOCTOAHHYIO BPEMEHMU:

Ty =10/0,0062 = 1613c.
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NMPUNOXEHUE T

Cnucok BHYTPEHHUX CUTHaN0B, Ha3Ha4YaeMbIX Ha AUCKPETHbIe BXOAbl

HanmeHoBaHue curHana HanmeHoBaHue curHana
Bnok MT3 Pa3p YPOB
bnok 3MH BHew YPOB1
Bnok 3IMH BHew YPOB2
Bnok 3MN Pasp ABP
Bnok 3MY bnok ABP
ABTTH PNB CB
Uss UscTp
OB 31 KoHTtponb BB
B N3LW2 BKN
Pasp 343 OTKN
BHew A31 OB B/K
BHew [32 4B PNO
Myck 343 no | OB PMNB
BO-1 BHew BK/1
BO-2 BHew OTKN
BO-3 bnok YAMNB
Pasp AMNB OB AYP
Bnok AYP1 B 4YANB
Bnok A4P2 YcTtaBkm 1
Bnok AYP3 Ycrasku 2
TY YcTaBku 3
My YcTtaBku 4
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NMPUNOXEHUE 4

Fa6apuTHbII YepTexX Kopnyca B moguduKaumax:
2.0-1, 2.0-1-T, 2.0-1-ALU, 2.0-2

122
146

146

150

167
178
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Fa6apuTHbIN YepTexk Kopnyca B mogudukaumax: 2.0-2-T, 2.0-2-ALL,
2.0-2-A43, 2.0-2-T-A3, 2.0-2-Al-A3, 2.0-3, 2.0-3-T, 2.0-3-4lU, 2.0-3-A43, 2.0-4

146
150

88l

8Ll

151

L9
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Pa3smepbl Bbipe3sa nog Kopnyc 6/10Ka 3aWuTbl
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Fa6bapuTHbIN YepTex aatunkos A43-01 (cnesa) u A43-02(cnpasa)
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109.5

¢D
22

41
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NMPUNOXEHUE E

NoakntoueHue uenei Toka K MK3MN-Mukpo 2.0

MK3M= Mukpo 2.0
Cxenma 2—TT
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NogkntoueHue ueneii HanpaxeHusa K MK3M-Mukpo 2.0

o
o
o=
o |
Ein)
> < m Q
5| 3 z ] z =
=
C o
rf'\('|
X b o~ 2] <+ [fs]
= o o o o o
> > by > bl
(=)
o
o=
a |
X o o o
> < m ]
= o = 2 = % %
GRE
X b
= 3]
>

27.12.31-100-23566247 161



PykosoacTteo no akcnayataumm MK3M-Mukpo 2.0

MNopkntoueHune uenei gewyHTuposaHua K MK3MN-Mukpo 2.0
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NoaknoueHne AaTyNKOB Ayroeoii 3awmTbl 443-01 K MK3M-Mukpo 2.0

MK3MM—=Mukpo 2.0
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MPUNOXEHUE XK

PeKomeHAauumn no onepaTMBHOI HACTPOKe U BBOAE B IKCM/lyaTauuio

[aHHble peKomeHAauMu npegHasHaveHbl AN OnepaTMBHOM HAcTPOMKM U BBOAA B
3Kcnayataumio 610Ka peneriHol 3awmTbl. Heobxoaumble napameTpbl, nogiexaliume
HaCTPOWKM B NpoLecce Hanazku 61oka, npuseseHbl B Tabnmuax. Konmyectso 3agaBae-
MbIX HAaCTpOeK 610Ka 3aBUCUT OT MogudUKaL MM B610Ka U CEPBUCHOM YCTaBKM «Tun npu-
coeauHeHUa».

Kaspaa ycraBka/HacTpoiika 6/10Ka BBOAWUTCA MOC/e 334aHUA Naposs C COOTBETCT-
BYIOLLMM YpoBHEM A0cTyrna. CepBUCHbIV Napoab N0 yMoaYaHuto: «1234».

1. O6wue HacTpoiikn 610Ka
Mpwv BKAtOYEeHWMM 6210Ka Nocne J0Aroro nepepbiBa NUTAHMA HeobXoAMMO 3a4aTh Aa-
Ty 1 Bpema. [ina atoro HeobxoamMmo:

e [lepeitTn B «OCHOBHOE OKHO» (Ha)KaTb KHOMKY «OTMeHa», MOTOM W3 [MaBHOMoO
MEHIO KHOMKy «BBepx», MoKa He 0TOOPasUTCA OKHO C TeKyWWumM Ja-
Toli/BpemeHem);

e Haxatb «BBoA» v BBecTM aaTty. BBoa Kaxaoro anemeHTa gaTbl NoATBEPXKAAET-
CA HaXKaTMem KHonku «Beop».

Mocne BBOAA aKTyanbHOM AaTbl M BPEeMEHU 3afaTb B MeHio «lMpucoeguHeHune»
NpUBEAEHHbIE HUMKE HACTPOWKM.

YcraBKa/HacTpoiika 3HaueHue MpumeyaHue
Tun npucoeduHeHua | ON1/BB/CB/TH | Tun sawmwaemoro anemeHTa
Cnocob nogxatoyeHns
Cxema 3TH / 2TH Lenew HanpaXeHus K 610Ky:
nodknroyeHua TH 3 ¢asHbIx HanpaxeHna — 3TH
2 NMHEeNHbIX HanpsaxkeHua n 3Uy — 2TH
HomuHanbHoe nepsuyHoe
UHom 0,1-37xB P
HanpAaxeHune npncoeanHeHnA
KoadpdpuumeHT TpaHchopmaumm
Kpr 1-600 dony paHcpopmal
nepBUYHbIX TPaHCHOPMaATOPOB TOKA
KoadduumeHT TpaHchopmaumm THMN
A 3aLLMTbl OT 3aMblKaHWI Ha 3eMJt0.
Kyr THI 1-500A ANA 3aty
PekomeHayeTca nporpy3nTb THI nepBrYHbIM
TOKOM ana onpegeneHuna K1t THI.
YKasaTb NpaBu/bHOE YepeaoBaHWe Npu 3a-
YepedosaHue a3 ABC / ACB P ¢ HePen P
WMTe ABUraTeNIbHOM HarpysKku
Pacyem moka le OTK/ / BKN BK/IOUMTb NMPU MCMONb30BaHUM CXembl 2-TT
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2. YcTaBKM BXOA4,0B
Bce gucKpeTHble BXxoAbl 6710Ka 3aLWmTbl CBOHOAHO Nporpammupyemble. YCIOBHO UX
MOJHO pa3fennTb Ha «dusmyeckne» (BbiBegeHbl HA BHEWHME pasbembl 610Ka 3alum-
Tbl) U «BHYTPEHHME» (MMEIT KOHKpeTHble noruyeckne dyHkumm). MNMporpammupytortca
«BHYTpeHHue» [1B. CmbiCn NporpaMmMpOBaHMA 3aKN04aeTca B Ha3HaYeHne «BHYTPeH-
Hum» [B cooTBeTcTBylOLWEro «dpusnyeckoro» B, nmbo, ecnn «BHyTpeHHU» B He
ncnonb3yerca, GUKCMpPOBaHHOTO coctoaHma («Bceraa 0» / «Bcerga 1»). [ns HacTpoit-
KM AMCKPETHbIX BXO4,0B HE0HX0AMMO:
e 3aliTM B MeHI0 «[JUCKpeTHble BXoAbl» / «HacTpoiiKu BXOA0BY;
e BbibpaTb HAacTpamMBaemMblil BHYTPEHHUM BXOZ, HaXKaTb KHOMKY «BBoa» 1 BBECTM
napons;
e KHonkamu «Bsepx» n «BHU3» BbIGpaTb HeobxoauMoe 3HayYeHWe U noaTeep-
OUTb BbIOOP KHOMKOM «BBOAY.

BHumaHue!
«Pusmueckniny [1B MoXKHO 3aaTb TO/IbKO Ha OANH «BHYTPEHHWt» [1B.

[na KoppeKTHOW paboTbl 6710Ka pekoMeHayeTcsA 3a4aTb 3Ha4YeHua 1B B cooTBeTCT-
BUW C CYLLECTBYIOLWEN CXEMOM BTOPUYHbLIX Lenei. Huke npuseaeHbl crnepyroline
«BHYTpPeHHUe» [1B, KoTopble noanexaT 06A3aTeNbHON HACTPoOKe:

PekomeHayemoe
YcraBKa Bxoga MpumeyaHue
3HayeHue
BK/1 Inl KomaHpga Ha BKntoyeHue BB
OTK/N In2 KomaHga Ha oTkitoueHne BB
4B PIr1o In3 Pene nonoxexus BB «OTKAtO4eHO»
4B PrB In4 Pene nonoxeHus BB «BkatoueHo»
BAIOK KOHTaKT aBTomata ueneit TH (ucnonb3y-
eTca ANa 6N10KUPOBKM arOPUTMOB 3aLLMT MO
Aem TH «Bcerpga 1» LEenAM HanpseHWi npu OTK/IOYEHHOM aB-
Tomate TH). Ecam He ucnonbsyetcs, 3agatb
«Bcerpa 1»
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3. YcTaBKM BbIXOAHbBIX pene

BbIXxoAHble pene HacTpamBaloTCA WM C NOMOLLbIO WabaoHoB cpabaTbiBaHWA MK
BPYYHYIO B COOTBETCTBMM CO CXEMOW BTOPWMYHOM KOMMYTALMW Ha NpUcoednHeHue.
MNoapobHoe onucaHMe HACTPOMKKU NpuseaeHo B pasgene 4.6. [aa HAacTPOMKM BbIXxoAa

Heobxoanmo:

e 3aiiTn B MeHI0 «AMCKpeTHble BbiIXxoAbl» / «HacTpoiKu BbIXOA0B»;
e BbibpaTb HacTpamMBaemMoe BbIXOAHOE pesie, HaxKaTb KHOMKY «BBogy;
e BbibpaTb WabsoHbl cpabaTbiBaHUA 414 pesie, KOTopble NpuBeaeHbl B Tabimue

HUXKe.
LWa6noH
Homep Bbixopa MpumeyaHue
cpabaTtbiBaHUA
OTKN K4.1 Pene Ha oTkntoueHne BB
BK/ K4.2 Pene Ha BktoyeHue BB
Asapus K43 CurHanusauma asapuitHoro cpabaTbiBaHUA
3alWMTbI
HeucnpasHocmeb K4.4 CurHanMsauma HemcnpaBHOCTU

4. YCcTaBKM 3amTt

Hwke npuBeaeHbl NapameTpbl, HeobxoaMMble ANA HACTPOWKM Hanbonee 4acTo uc-
NoNb3yeMblX 3alLMT: oTceyka (MT3-1), MakcMmanbHan TokoBas 3awmTa (MT3-3), 3awumTa
OT 0A4HOdA3HbIX 3aMblKaHMIA Ha 3emto (33-1) M 3aWMTa MMHUMMAIBHOTO HaNPsXXeHuA
(3MH-1). inAa HacTpoOMKKM HeobxoaMMO:

e 3aiiTn B MeHI0 «YcTaBKU P3nA» / «YcTaBku 1»;

e BbibpaTb HacTpaMBaeMyto 3aLLMUTY;

e 3apaTb CceayloLlMe YyCTaBKM NOCae BBOAA NaApons.

Hacrtpoiika 3HaueHue MpumeuaHue
Ycmaeku MT3-1 (TO)
Beod 3aujumesi -/+ Bsoa/BbIBOA, 3aLNTHI U3 AENCTBUA
Icp 0—200A Tok cpabaTbiBaHMA 3aLLMUTbI
(BO BTOPMYHbIX BEANYMHAX)
Tep 0-300c Bpems cpabaTbiBaHUA 3aLLUTbI
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Hactpoiika 3HaueHue MpumeyaHue
Ycmaeku MT3-3 (MT3)
Beod 3awjumeoi -/ + BB0oA/BbIBOS, 3aLMTLI M3 AENCTBUA
C NYCKOM 3aLMTbI MO HANPAKEHUIO
IMyck no U Het /Un/ Un+U2 (anA  KoppekTHolU paboTbl HeobxoaMMO
3agatb [1B «ABT TH»)
Icp 0—200A Tok cpabaTbiBaHUsA 3aWMTbl BO BTOPUYHbIX
BE/IMYMHAX
Tep 0-300c Bpems cpabaTbiBaHWA 3aLMTbI
yYmMT3 -/ + YckopeHnve MT3-3 npw BratodeHnn BB
Tcp YMT3 0-10c Bpems cpabatbiBaHua YMT3

(AnA KoppeKTHOM PaboTbl 3aLWUTbI H

Ycmaeku 3MH-1

COOTBETCTBYIOLLMM 06pa3oM BHYTPEHHME

€06x041MMO CKOHPUTYpMpoBaThb
OB: «ABT TH», «Pa3p 3MH» u «PMB»)

Beod 3awjumol -/ + BB0A/BbIBOA, 3aLUMTbI U3 AENCTBUA
Ucp 0,2 - 100B HanpsskeHne cpabaTbiBaHWA 3aluTbl  BO
BTOPMYHBIX BEIMYMHAX
Tep 0-300c Bpemsa cpabatbiBaHWA 3aLwuThI
Yecmasku 33-1

(Ans KoppeKTHOW PaboTbl 3aLWMTbI H
COOTBETCTBYIOWMUM 06pa3om BHYTpeHHMI B «ABT TH»)

e06Xx04MMO CKOHOUTYpMpPOBaTb

Beo0 3awumol -/ + BB0/,/BbIBOJ, 3aLLMTbI U3 AeNCTBUA
Tun 3awumesi 3lo/3lo+3Uo/3Uo | Cnocob paboThbl 3awmThl
Tok cpabaTbiBaHMA 3alMTbl B NEPBUYHbIX
Icp 0,05 — 50A P - P
BE/IMUMHAX
Ucp 0,2 — 1008 HanpsskeHne cpabaTbiBaHWA 3alMTbl  BO
BTOPMYHbIX BEIMYMHAX
Tcp 0-300c Bpemsa cpabaTbiBaHWA 3aLUUTbI
CpabamelieaHue
Ha: CurHan / oTknodeHme | Cnocob cpabaTbiBaHWs 3aWmuThI
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