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MepeueHb COKpalleHUi

ABP - aBTOMATMYECKUNI1 BBOS, PE3€pBa;

AlNB - aBTOMATMYEeCKoe NOBTOPHOE BK/IOYEHUE;

ACY - aBTOMATU3NPOBAHHAA CUCTEMA YNpPaBAEeHUA;
AYB - aBTOMATMKa ynpaBaeHUA BblKaoYaTenem;

ALMN - aHanoro-umdpoBoi npeobpasoBaTess;

AYP - aBTOMATMYeCKaa YacToTHaA pasrpysKa;

BTH - 6POCOK TOKa HaMarHM4YMBaHUA;

BB - BbICOKOBO/IbTHbIW BbIKAOYaATENb;

BHP - BOCCTAHOB/IEHNE HOPMANbHOTO PeXMMa;

BO - BHELWLHee OTK/IloYeHune;

BTX - BPEeMATOKOBaA XapaKTepUCTUKa;

na3 - AATYMK OYyroBOM 3alLMUTbI;

B - ANCKPETHbIN BXOA;

palil] - AeWyHTUPOBaHNe TOKoBbIx 9M BB;

3AP - 3aWMTa OT aCUHXPOHHOTO PEXUMA;

33 - 3eM/1IAHaA 3alLMTa (OT 3aMblKaHWIt Ha 3eMto);
343 - 3aWMTa OT AYroBbIX 3aMblKaHWN;

3MM - 3aWMTa MAKCMMAJIbHOM MOLLHOCTH;

3MT - 3aWMTa MMHUMANBLHOTO TOKA;

3MH - 3aWMTa MMHUMANBHOTO HaNPAXKeHUA;

3MY4 - 3aWMTa MMHUMANbHOM YacTOTbl;

3HH - 3alLMTa OT HECUMMETPUUN HAMPAXKEHWUN;

3H® - 3alLMTa OT HECUMMETPUM HA3HbIX TOKOB;

3MH - 3aWWMTa OT NOBbILLIEHHOTO HAMPAXEHNA;

3NT - 3aWMTa OT NyAbCaLMM TOKa;

30N - 3alnUTa OT NOTEPU NUTAHUA;

3M4 - 3aWMTa OT NOBbILLEHNA (MOHUKEHMA) YACTOTbI;
KUH - KOHTPO/Ib MCMPABHOCTM Lieneit HanpsaxXeHus;
N3 - IOTMYEeCKan 3aluuTa WKH;

MK3M - MMKPOKOHTPO/INEPHAsA 3aLMTa NPUCOEANHEHNI;
MT3 - MaKCMMa/ibHaA TOKOBaA 3aLUNTa;

My - MeCcTHOe ynpas/ieHue;

HM+ - NONIOXKUTENbHOE HanpaB/ieHNe MOLLHOCTU (OT LWWH B INHUIO);
HM- - OTpULAaTe/IbHOE HAanpaBAeHMEe MOLWHOCTM (K WKWHAM OT INHWUW);
HM - Hy/leBaA NoCne[0BaTeIbHOCTb;

HTO - HOMWUHA/bHbIV TOK OTK/IIOYEHMA BbIKAOYATENS;
HLUH - HEUCNPABHOCTb Lienei HanpsaXXeHus;

033 - 0oAHOoda3HOe 3aMblKaHWE Ha 3eMJIIO;
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on - 0TXOAALLAA IMHUA;

OHM - OpraH Hanpas/aeHWA MOLLHOCTH;

MnK - NepPCOHaNbHbIA KOMMbIOTEP;

ny - MaHenb ynpasaeHusa n MHAMKaLuuu;

PB - Py4HOE BKNOYEHMUE;

PmMon - pene MoLWHOCTK 06paTHOM NocnesoBaTeNbHOCTH;
PO - py4yHOE OTK/IOYEHME;

PMB - pesie NONOXKEHUA BKAOYEHO;

Pno - pene NosIoXKeHUA OTKAIOYEHO;

CB - CEKUMOHHbIM BbIK/OYaTE b,

Cn OTKN - CAMONPOM3BOIbHOE OTK/KOYEHME BbIKAOYATeNA;
T30N - TOKOBas 3almTa obpaTHOM NocneaoBaTeNbHOCTY;
™ - TenemsmepeHue;

TH - TpaHCchOpPMaTOp HaNpPAXKEHUS;

TC - TenecurHannsaums;

TT - TpaHchOpPMaTOP TOKA;

TY - TeneynpasfieHune;

TTHN - TpaHchoOpMaTOp TOKa HYNEBOM NOC/NEA0BATENIbHOCTH;
T - TEeNI0BasA neperpys3Ka sNeKTpUYecKoro Asuratens;
TY - TeneynpasfieHune;

ya - YPOBEHb A,0CTYNa;

YMT3 - yCKopeHune MT3;

YPOB - YCTPOWCTBO pPe3epBUPOBAHMA OTKA3a BbIKAOYATENS;
xn - XONOAHbIN MYCK HAarpy3Ku;

YAIMB - YaCTOTHOE aBTOMaTUYECKOe NOBTOPHOE BK/OYEHMUE;
wn - WMHKW NUTaHKUA;

oM - 9/IEKTPOMArHUT;

Ucw - HanpaM)eHue cOOpPHbIX LWKH.
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HacTtoAuiee pyKoBOACTBO MO 3KCMAyaTaLMW NpeAHa3sHaYeHO ANA O3HAKOMJIEHUA C
TEXHUYECKUMU AAHHBIMU, KOHCTPYKLUMERN, YCTPOMCTBOM, NPUHLMMOM paboTbl U NpasBu-
NlaMU 3KCNTYaTaLUMU MUKPOKOHTPOIIEPHOM 3aWuTbl NpucoeamHernin MK3M-Mwkpo 2.0.

B0k pa3paboTaH B cooTBeTCTBMM C TpeboBaHuamu P/, 34.35.310-97 «O6wwme TexHu-
Yyeckne TpeboBaHMA K MMKPOMPOLLECCOPHbIM YCTPOMCTBAM 3aLUMTbl M aBTOMATUKM SHep-
rocuctem» ¢ cobaogeHnem Heobxoanmbix TpeboBaHMI A4 NPUMEHEHMA HA NOACTaH-
LMAX KaK C MOCTOAHHBIM, TaK U C NEPEMEHHbIM (BbINPAMIEHHbBIM NepPeMeHHbIM) onepa-
TUBHbIM TOKOM.

K akcnnyatauum 610Ka f0oNyCKaoOTCA ANLA, M3YYMBLUME HACTOALLMIN LOKYMEHT U UMe-
lolMe COOTBETCTBYIOLLYIO TPYyNny AOMycKa, U NMOAroTOBKY B 0671acTM NPOMbIWAEHHOM
3/1EKTPOHUKMN U MUKPOMPOLLECCOPHOM TEXHUKM.

MpeanpuATHE-N3roToBUTEIb MOXKET BHOCUTb U3MEHEHMA B YCTPOMCTBO, CBA3AHHbIE C
ero ycoBepLleHCTBOBAHWEM, B Lie/IOM He yXyALlatloWwmne ero XxapakTepucTukn n He oTpa-
eHHble B JaHHOM J0KYMEHTe.

BHumaHue!
He BK/IlOYaTb YCTPOMCTBO A0 M3YYEeHUs HACTOALLEro PYKOBOACTBA MO 3KCM/yaTauum.

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

unin:
MK3M-Mwukpo 2.0-1
MK3M-Mwukpo 2.0-1-T
MK3M-Mwukpo 2.0-1-4Ll
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-A3
MK3M-Mwukpo 2.0-2-4LL-43
MK3M-Mwukpo 2.0-3
MK3M-Mwukpo 2.0-3-T
MK3M-Mwukpo 2.0-3-4LU
MK3M-Mwukpo 2.0-3-43
MK3MM-Mwukpo 2.0-4
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1 HASHAYEHUE

MWKPOKOHTPONIEPHOE YCTPOMCTBO 3aWMTbl MpeAHa3sHAYeHO ANA BbINOJIHEHUSA
bYHKUMIA peneliHoM 3alumnTbl, aBTOMATUKK, YNPaBAEHUA U CUTHAAN3aLMM NpPUCOeanHe-
HWIM HanpaM)eHnem 6-35KB Ha NoACTaHUMAX C NEPEMEHHbIM, BbINPAMIEHHbIM NepemeH-
HbIM M NOCTOAHHBIM ONEPaTUBHbLIM TOKOM.

Bnok obecneymBaeT GpyHKLMM 3aLLMTbI U aBTOMATUKM BO34YLIHbIX U KabesbHbIX /K-
HUI 3neKTponepeaayu, BblkaoYaTenen pacnpenenmTenbHbIX YCTPOUCTB, PEKIOY3epos,
TpaHchopMaToOpPOB MOLLLHOCTLIO A0 6,3MBA 1 aniekTpoaBUraTenen MowHocTolo 40 4MBT.

YcTpoicTBo 6/10Ka NpegHasHayYeHo A5 YCTaHOBKM B pesieiHbix oTcekax KCO, KPY,
KPYH, KT, Ha peneiHbiX NaHeNAxX U NyabTax ynpaBJAeHUA 31eKTPOCTaHLUUIA U NOACTaH-
7178

Bnoku moryT Bkatoyatbea B ACY Tl v nHGOPMaLIMOHHO-YNpaBAAoLWMe CUCTEMBI B Ka-
yecTBe NOACUCTEMBI HUXKHETO YPOBHSA. YCTPOICTBO BbIAAET Ha yAaNneHHble paboune me-
CTa 3KCMNYaTaLUMOHHOIO M AUCNETYEPCKOro NepcoHana MHPOPMaLMIo O NOTOKEHUN KOM-
MYTaLMOHHOrO annapaTa, 3aperncTpMpoBaHHyro MHGOPMaLLMIO aBapUMHbIX COBbITUI, Te-
KyLLYt0 MHGOPMALMIO MO BCEM KOHTPOIMPYEMbIM NapameTpam.

BapraHTbl UCNONHEHWI YCTPOICTBA NPUBEAEHDBI B Tabanue HUXe.

Kon-Bo Mopnutka ot
Mopaudukauma 6noka MK3M AUNCKPETHbIX BTOpM‘:HbIX L;e;; B#AU;B
BX0A08B/BbIX0OA0B ueneii TT
MK3MN-Mwukpo 2.0 -1 4/4 - - -
MK3M-Mwukpo 2.0 - 1-T 4/4 + - -
MK3MN-Mwukpo 2.0 — 1-AlLl 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-43 11/8 + + -
MK3M-Mwukpo 2.0 - 2-4LU-A43 11/8 + + +
MK3M-Mwukpo 2.0 -3 18/12 - - -
MK3MN-Mwukpo 2.0 — 3-T 18/12 + - -
MK3MN-Mwukpo 2.0 — 3-ALU 18/12 + - +
MK3MN-Mwukpo 2.0 — 3-43 18/12 - + -
MK3M-Mukpo 2.0 — 4 25/16 - - -
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Tabavua 1.1 — PyHKUMKM 3aWUT M aBTOMATUKMU

Kon-so

Ha3ssaHue Koa ANSI -
cTyneHewn

MT3 ¢ OHM 1 BO3MOKHOCTbIO:
e yyeta XM Harpy3ku 50, 51, 67 2
e KoHTpona bTH

MT3 c OHM 1 BO3MOXHOCTbIO:
e yyeta X[ HarpysKku
e KOHTponAa BTH
e Bblbopa 3aBmcumon BTX 50, 51, 67 2
® KOMOWHMPOBAHHOIO NYCKa MO HANPAXKEHUIO
® YCKOpPeHMA nocne BkAYeHuA BB
® [NEeNcTBMA Ha CUTHan

33 ¢ OHM 1 BO3MOXHOCTbIO:

51G, 59N,

e nycka no HanpsxeHuto 3Uo 67N 2

® [EeNCTBMA HA CUTHAN
3MH 27 2
3MH 59 2
3HH 47 1
KUH 60 +
3AP 40 1
3MT 37 1
3H® 46 1
T300MN ¢ OHM o6paTHoM NnocneaoBaTENbHOCTU 46 1
3NT - 1
Tennosas mogenb 3/ C 3aWMUTON OT NeperpysokK, C BO3-
MOXHOCTbIO:

® 33UMTbl OT TAXKENOro nNycka 48, 49M, +

® OrpaHWYeHUsa KONYecTBa NyCcKoB 51LR, 66

® npeaynpexaeHWsA NOBTOPHbIX MYCKOB, NP KOTOPbIX
HeunsbexHo cpabaTbiBaHME 3aLLMTbI OT NMeperpysKkm

N3LL napannenbHOro n NnocaefoBaTeIbHOro TMNa -
BctpoeHHan 33 (3 kaHana) - +
3MM c OHM 1 BO3MOXHOCTbIO BbIbOpa TMMNA KOHTPOU-
pyemow MOLLHOCTU

32P, 32Q 2
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Tabavua 1.1 — GyHKLMM 3aLWMT M aBTOMATUKM (NPOJo/IKeHNe)

HasBaHue Kog, ANSI KOII-BOv
CcTyneHeu
3MM ¢ OHM 1 BO3MOXHOCTbIO MyCKa N0 HaNpPAaXKeHMo - 2
AYP c YAMB - 3
3MY (noBblWEHWE N NOHUXKEHWE YaCTOTbl) 81H (81L) 2
Mpuem u BbinonHeHMe KomaHa AYP/YATB oT BHeWHUX ) +
YCTPOMCTB
OTK/lOYEeHMe OT BHELHWX 3aLUnT - 3
YPOB 50BF +
AlNB 79 4 unkna
ABP, BHP - +
AYB - +
[unarHocTrKa BblKkaOYaTens - +
BO3MOXHOCTb NMUTaHMA 3aLLNTbI TO TOKOBbLIX Lienen - 2 KaHana
JewyHTnposaHne DM BB - 2 KaHana
Tabnnua 1.2 — amepaemble BeNUUYUHDI
Usmepaemasn senmymHa 0O603HauyeHue

®dasHble TOKK la, I8, Ic
TOK HyneBoW nocnefoBaTeNbHOCTH 3lo
dasHble HanpaKeHna* Ua, Us, Uc
JInHenHble HanpsaKeHna** Uas, Usc, Uca
Hanps»eHune Hyneson nocnegoBaTenbHocTU** 3Uo
:;;;n;ﬂn:(egp,”\;ﬁ:wumm ToKaMu 1 hasHbIMK (laAUa), (18AUs), (IcAUc)
:’;/::ﬂn;\:::ip.“\;x:wblmw TOKAaMM U IMHENHBIMMU (laAUsc), (IeAUca), (IcAUas)
Yron mexay Hanpﬂmerr*em 1 TOKOM HyneBoW (310A3U0)
nocnepo0BaTe/IbHOCTH
YacroTa F

(*) — npu cxeme nogkntoueHUn Lenelt HanpsxeHus 3-TH;

(**) — npu cxeme NoZKNtOYEHUA Lenel HanpsaxeHua 2-TH;

(***) — npn HenocpeacTBEHHOM M3MepeHUn ToKa HIM 1 cxeme nogKntoveHUA Lenen
HanpaxeHua 2-TH.
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Tabnnua 1.3 — PacyeTHble BENNYUHDI

PacueTHas BennumnHa 0O603HaueHue
TOKM CUMMETPUYHBIX COCTAaBAAIOLLMUX 11, 12
ToK HyneBoW nocnegoBaTenbHocTM™® 3lo
HanpaxeHna CMMMEeTPUYHbIX COCTaBAAOLLMNX U1, U2
HanpskeHue Hynesol nocnegosaTesibHOCTM** 3Uo
YpoBeHb HECUMMETPUM MO TOKAM U HaNPAXKEHUAM Ni, Nu
Yron mexay HanpsxeHnem 1 TOKOM Hy/ieBol nocnieno- (310A3U0)
BaTenbHoCcTU***
CyMmapHasn akTMBHaA, peakTUBHAA, NONHAA MOLLHOCTb P,Q,S
KoadpdULMEeHT MOLHOCTN HarpysKu cos ¢
YacrtoTa F
Tens0BOW MMNY/IbC NEPErPy3KM Bt

(*) — npu pacyeTHom cnocobe nonyyeHns Toka HM;

(**) — npu cxeme nogKNtoYeHUA Leneln HanpsaxKeHus 3-TH;

(***) — npu pacyeTHom cnocobe nosyyeHus Toka HIM 1 cxeme NoAKNOYEHUA Lenel
Hanpa)keHua 3-TH.

Tabavua 1.4 — CYETUMKM, PETUCTPATOPbI U MPOTOKO/IMPOBaHME

HassaHue Konunuectso

CyeTumKkm cpabaTbiBaHMA 3aLLUT ---
CYETYMKM KOMMYTaLMI BbIKOYATENA -

CYeTUMKM aKTUBHOM U PeaKTUBHOW aHeprum ana HM+ -

CYeTUMKM aKTUBHOW N peaKkTUBHOM sHeprum ana HM- -

CyeTymKM OCTaTOMHOrO pecypca BB

MpPOTOKONbI USMEHEHWI YCTaBOK 4000
MpPOTOKOAbI COObLITUI 8000
MpoToKonbl aBapui 1000
MpOTOKONbI MyCKa 3awmT 1000
MpoTOKOAbI KOMMyTauuin BB 8000
[MpoToKObl U3MeHeHnA pecypca BB 4000
Pernctpatop napameTpoB Harpysku 160 vacos c warom 1c

100 ocumnanorpamm,
oT 400 po 5000 cekyHA,
(8 3aBMCHMMOCTU OT
Lara guckpetusaumm)

LUundposoit ocunnnorpad
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Tabnnua 1.5 — CepBucHble GyHKLMMU

Teneynpasnenune BB, TU, TC

CBO6OLHO NPOrPaMMUPYEMbIE AUCKPETHbIE BXOAb! U BbIXOAbI

XpaHeHve yCTaBOK B 3HEProHe3aBUCHMON NaMATH

MocnepoBatenbHbl nHTEpdelic RS485 ¢ npoTtokosom obmeHa MODBUS RTU

USB uHTepdelic

BO3MOHOCTb 3a4aHM1A YCTaBOK NPU OTCYTCTBMU ONEPaTUBHOIO NUTaHUsA (MUTaHue
ycTpoiictea ot USB)

BCTpoeHHbI CUMBOJIbHBI MHAMKATOP U KNaBMaTypa A1 3alaH1A YCTaBOK M Npo-
CMOTPa TEKYLLMX NapameTpoB

PefaKTnpoBaHMe YCTaBOK B aBTOHOMHOM pexxume (6e3 noaxkaoyeHns K 3awmre)

3afaHne Ha3BaHWI ANA BHELHWUX 3aLLUT

[lBe rpynnbl yCTaBOK 3aLUMT M aBTOMaTUKM

HecKko/IbKO ypOBHeN A0CTyna K HaCTPOMKe 1 KoHGUrypaumm

CBeToaMoAHan NHAMKauMa cpaboTaBLImMX 3aWmUT

Yacbl peasibHOro BPEMEHU C KOPPEKTUPOBKOM M BO3MOXKHOCTbIO CUHXPOHU3aL MK
yepes ACY

N3mepeHne BpemeH KOMMYTaL MK BblKAOYaTeNA
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2 TEXHUWYECKUE XAPAKTEPUCTUKU
2.1 Knumatunyeckue ycnosmsa sKkcnayataumm

YcnoBua skcnayataumm 610Ka AONKHBI UCKAOYATh BO3AEWCTBME MPAMOTO CO/THEY-
HOrO U3ny4yeHusa, NpAMoe nonagaHve aTMochepHbIX OCAAKOB, KOHAEHCALMIO BAaru U
Ha/sM4me arpeccuBHOM cpeapl.

Tabnunua 2.1 — KavMmaTtuueckue ycaoBma aKCnayaTaumm

Knnmatmyeckoe ncnonHenue (no NOCT 15150) YXN3.1
6 5 _
[nanasoH paboumx 3HaueHM TemnepaTypbl (NpeaesibHble 3Ha -40° + +55°C
yeHus)
OTHOCWTENIbHAA BAAXKHOCTb BO34yXa (cpegHerofosoe 3Haye-
o) Ayxa (cpeanero < 80% npun 25°C

Tun atmocdepbl N0 COAEPIKAHUIO HA OTKPLITOM BO34YXE KOPPO-
3MOHHO-aKTUBHbIX areHTOB

[nanasoH pabounx 3HaYeHUn atmocdhepHOro AasneHnn 75 +106,7kMNa

BbicoTa Hag, ypoBHemM mopa < 2000m

2.2 KOHCTPYKTUBHOE UCNONIHEHUE

KnemmHble KONOAKM Lenen NUTaHUA, BXOAHbIX U BbIXOAHbIX LLenei AonycKatoT npu-
coefiMHeHWe Nof BUHT OAHOMO UM ABYX OAMHAKOBbIX MPOBOAHUKOB OOLMM ceYeHnemM
00 2,5MM?2 BK/IIOYMTENbHO U cedeHnem He meHee 0,5MM?2 Kaxablid. KnemmHble KooaKu
TOKOBbIX Lienei foNyCcKaloT NpUcoegMHEHUE NoZ BUHT NPOBOAHMKOB OOWMM cedeHneM
40 4MM? BKIHOUUTENBHO.

Tabnnua 2.2 — KOHCTPYKTUBHOE UCMONIHEHNE

lpynna mexaHu4yeckoro ucnonHenus (FOCT 30631-99) M7
Celjcmocmm(vocn; no MSK-64 npu ypoBHe yCTaHOBKM Haa Hyne- <9 6ann08
BOM oTmeTKoM A0 10m (30546.1-98)

CTeneHb 3aWwmThl 41A 060104KM 610Ka (TOCT 14254-96) P40

CTeneHb 3aLWMTbl 414 pa3beMHbIX KOHTaKToB (FTOCT 14254-96) P20

Cnocob 3alWNTbl Ye/l0BEKA OT NOopa*XeHnA 3NeKTpu4eCcknm To-
kom (FOCT 12.2.007-75)

McnonHeHne KoOHTaKTHbIX coeguHeHnin (TOCT 10434-82) Knacc 2

Knacc |
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2.3 dneKTpUYecKan NPOYHOCTb U3o0nALUN

BnoK ponkeH 6biTb 0653aTeIbHO 3a3emneH. Ha TbiIbHOM CTOpoHe Kopnyca 6/10Ka
BbIBEAEH BUHT A/ NOAKIOYEHNA 3aLLMTHOMO 3a3eMNeHns K obLLemy KOHTYpy 3a3emsie-
HWA. 3a3eMNIAIOWMI NPOBOA, fO/MKEH bbITb He 6onee 2 METPOB U ceyeHnem 4mm?2.

Tabnnua 2.3 — dneKTpuyeckas NPOYHOCTb N30NALUN

ConpoTuBieHne U30NALUN BCEX HE3ABUCHMMbIX Lienein yCcTpon-
CTBa OTHOCUTE/NIbHO Kopnyca U mexxay coboii npu 5008
BblaepKMBaemoe UCMbITaTe/lbHOE HAMpPAXKeHUe NepemeHHoro
TOKa MeXJy BCEMW HE3aBUCMMbIMWU LLeNAMU OTHOCUTENbHO
Kopnyca u mexay coboit (Kpome NopToB Nepesayn AaHHbIX)

>100MOm

2,3kB;500y,
B TeyeHune 1mMuH

Bblaep»MBaemoe McnbiTaTe/ibHOE MMMYAbCHOE HanpaxeHue | 5kB;1,2mkc/
MeXKAy BCEMWU HE3aBUCUMbIMM LLeNAMMU OTHOCUTENIbHO Kopnyca | /SOMKC ¢ MHTep-
n mexay cobon Ba/om 5¢

2.4 dneKTpOMarHUTHaA COBMECTUMOCTb

BNOK NpM NOAAaHHOM HaMpPAKeHMU ONepaTUBHOIO TOKa COXpaHAeT QYHKLMOHUPOBa-
Hue 6e3 HapyweHuii U cboeB Npu caeayoWmMX BO34eNCTBUAX.

Tabauua 2.4 — IneKTpoMarHMTHaa COBMECTUMOCTb

CreneHb MUcnbiTaTenbHbI
YKECTKOCTU YpPOBEHb

Tun nomexu

MarHuTHoe noJsie NPOMbILWAEHHOMN Ya- 4 30A/m (HenpepbIBHO),
croTbl (IEC 61000-6-2, IEC 61000-4-8) 300A/m (1c)
PagmoyactoTHOoe  aneKTpomarHuTHoe
none (IEC 61000-4-3)

3 10B/m

6KB (KOHTaKTHbI pas-
3 paa), 8KB (BO34YyLIHbIN
paspsaa)

dneKTpocTaTUYEcKne paspsaabl
(IEC 61000-4-2)

MUWKpPOCEKYHAHbIE  MMMYAbCHbIE MO-
mexu 6onbwoi  sHeprun  1/50MKc, 4 4kB
6,4/16mkc (IEC 61000-4-5)
HaHoceKyHAHblE UMMYAbCHbIE MOMEXU
(IEC 61000-4-4)

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

4 2KB, 5/50Hc

3 2,5KkB Ha yactoTe 1Ml
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2.5 AHanoroBble BXOAbl

YCcTpoincTBo NpaBuAbHO GYHKLMOHMPYET NPU M3MEHEHUWN YacTOTbl BXOAHbIX CUrHA-
noB B gManasoHe 45 —55Iu. Mpn sTOoM AO0NOAHUTENbHAA NOrPELLIHOCTb NapPaMeTPOB cpa-
6aTbIBaHMA U3MEPUTE/IbHbIX OPFraHOB YCTPOMCTBA He NpeBbIWaeT 3% OTHOCUTE/IbHO Na-
pameTpoB cpabaTbiBaHNA Ha HOMUHANbHOW YacToTe.

Tabauua 2.5 — MapameTpbl aHaN0roBbIX BXOA0B

HomunHanbHaa YacToTa NnepemMeHHOro Toka 500y,
Pabouunii gManasoH 4acToTbl NEPEMEHHOTO TOKA 45 - 551y,
Konnuectso BX040B U3MepeHMA TOKOB 4
M3mepsemble TOKM I, 18, Ic, 3lo
HoMWHanbHbIM BTOPUYHBIN $a3HbIN TOK 5A
[OunanasoH nsmepeHna TOKOB ¢pa3 BO BTOPUUHBIX BEIMYMHAX 0,2 -200A
TOK TEPMMYECKOWN CTOMKOCTU AN MOAM- AAVTENbHO 10A
duKaumii 610Ka ¢ NOANUTKOM OT TOKOBbIX
uene 1 cekyHAa 150A
TOK TEPMMYECKON CTOMKOCTU 1A MOAM- | naytenbHO 20A
duKaumii 610Ka 6e3 NoANUTKM OT TOKOBbIX
uenei 1 cekyHAaa 500A
OCHOBHAaA OTHOCUTENbHAA MOTPELHOCTb U3MepeHusa $asHbIX +5%

L 0
ToKoB (B AnanasoHe ot 0,2A go 1A)
OCHOBHAaA OTHOCUTENbHAA MOTPELHOCTb M3MepeHUs ¢GasHbIX +29%

X (o]
TOKoB (B Anana3oHe oT 1A go 150A)
OCHOBHaA OTHOCUTENbHAA MOTPELHOCTb M3MepeHUs dasHbIX +5%

L 0
ToKoB (B AnanasoHe ot 150A go 200)
MoTpebnseman MOLLHOCTb BXOAOB M3MepeHUs ToKa a3 «A» u
«C» ana moguoduKaumii 610Ka c NoANUTKON OT TOKOBbIX Lenel | 10BA Ha Bxoa,
npwv Toke 5A, He bonee
MoTtpebnaeman MOLHOCTb BXOA,0B M3MEPEHUA TOKA A8 MOAM- 0,1BA Ha Bx0p
duKaumii bnoka 6e3 NoANUTKM OT TOKOBbIX Lienei, He bonee !
[unana3oH namepeHus Toka 3lg BO BTOPUYHbIX BEIMYMHAX 0,005 - 25A
OCHOBHaA OTHOCUTE/IbHAA MNOrPELIHOCTb M3MepeHua ToKa 3ly +5%

XL 0
(s ananasoHe ot 0,005A go 0,04A)
OCHOBHaA OTHOCUTE/IbHAA MNOrPeLIHOCTb U3MepeHna ToKa 3lp +29%

X (o]
(8 ananasoHe ot 0,04A no 25A)
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Tabnnua 2.5 — MNapameTpbl aHaNOrOBbIX BXOA0B (MNPoAoKeHMe)

Konnuectso BX040B U3MEPEHUA HANPAXKEHUN 3

Cxema 3TH Uan, Usn, Ucn

MN3mepaembie HanpaXeHUs
Cxema 2TH UAB, UBC; 3U0

HomunHanbHOe BTOpUYHOE HanpaXKeHne 100B

[JvnanasoH nsmepeHua HanpaxXeHU BO BTOPUYHbIX BeinunHax | 1,5—160B

MaKcrmanbHO AONYCTMMAA HenpepbiBHAA Harpyska 250B
OCHOBHasA OTHOCUTE/IbHAA MOrPELLHOCTb U3MEPEHNA Hanpsaxe- +5%
o - 0
HUI (B AnanasoHe ot 1,5B go 10B)
OcHOBHasA OTHOCUTE/IbHAA MOrPELLHOCTb U3MEPEHNA Hanpaxe- +3%
X 0

HuUi (B aAnanasoHe ot 10B go 160B)

MoTpebnsaemas MOLHOCTb BXOAA U3MEPEHUS HAMPSAXKEHWUN,
He bonee

OcHOBHaA abCcoOTHAA NOrPeLWHOCTb U3MEPEHMSA YACTOTbI
cet

0,15BA Ha BxopA,

+0,01ry,

2.6 Bxoabl Ayrosoii 3alUThbI

B moanduKkaumax 610Ka, MMmeroLmx MHAEKC «43» B 0603HaYeHUU, NpeayCcMoTpeHbl
TPW BXOA4a AYrOBOM 3aLLUTbI, KOTOPbIE MOTYT BbITb BbINOJ/IHEHbI B ABYX BapuaHTax (orosa-
puBaeTca Npu 3aKase):

e Ha ¢poToAMoaHbIX gaTumKax A43-01;

® Ha ONTOBONOKOHHbIX AaTynKax A43-02.

Tabnnua 2.6 — MNapameTpbl BXOA0B AyroBOWN 3aLMThI

Mopor cpabaTbiBaHUSA, HE MeHee 10000/1k

MaKcMasibHas A4/1IMHa ONTUYECKOTO BOIOKHA A/1A AaTUMKa 10 meTpos

MakcumasibHan A/iMHa nposoaa 418 GoToAMOAHOrO AaTumKa 20 meTpos
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2.7 AncKpeTHble BXOAbI U BbIXOAbI

[ncKpeTHble BXoAbl 06ecneunBaloT raibBaHUYECKoe pasgeneHne BHYTPEHHUX Le-
nem yCTPOMCTB OT BHELWHWX Lienein, npeaHasHayeHbl 418 paboTbl Ha NOCTOAHHOM WM Ne-
pEMEHHOM OMEepPaTUBHOM TOKE W WMMEIOT NOPOroBbl 3/1EMEHT A/A pasrpaHUyeHus
YPOBHA cpabaTblBaHMA normyeckol «1» n normyeckoro «0». YpoBeHb U30NALUN MEXKIY
BXO/ZHOW LLeMNbl0 OTHOCUTE/IbHO KOPMYCa U MeXAay OocTanbHbiMM Lenamu —3750B B Teue-
Hue 1 MUHYTBI.

BHumaHue!

ﬂ.VICKpETHbIe BXOoA4bl paCCLWITaHbI Ha nogKknt4vyeHne K UCTOYHUKam NOCTOAHHOIoO Uaun
NnepeMeHHOro HanpsXeHus cuHyconganbHoi Gopmbl ¢ yactoTor 50y, Mpu nogxntoye-
HUM BXOZO0B K UCTOYHMKAM NUTaHUA ¢ GOPMOI CUTHANA, OTIMYHOM OT CUHYcOoMAbl, pabo-
TOCNocobHOCTb ANCKPETHbIX BXOA40B HE rapaHTUpyeTCcA.

BbIXxoZHble LEMNW YCTPOMCTBA BbIMNOJHEHbI C MCMNO/Ib30OBAHUEM ManorabapUTHbIX
pene, obecneunBatoLLmMX rabBaHUYECKOe pasfeieHne BHYTPEHHUX Lenen ycTpoincTea oT
BHEWHMX ueneid. HomnHanbHoe HanpaxeHue usonauum — 400B (AC), HomMHanbHoOe
yaapHoe HanpsaxeHue — 4000B (AC). HanpsxeHune npobos:

® MeXAy KaTyLKoi u KoHTakTamu — 40008 (AC);

® KOHTaKTHOro 3asopa — 1000B (AC).

INEKTPUYECKUI pecypc Npu pesMcTMBHOM Harpyske — 6osee 10° npu 8A, 2508 (AC).
MexaHnyeckuit pecypc — 6onee 2:107.

Tabnuua 2.7 — MapameTpbl ANCKPETHBIX BbIXO0B

KonunuecTtso BbIX0408B 4/8/12/16

KoMmyTrpyembIi TOCTOAHHbIM TOK HanpsaxeHnem 250B npw ak-
TUBHO-MHAYKTUBHOM Harpyske W NOCTOSHHOW BpemeHu Ao | <0,25A
0,05c

KoMmmyTnpyemsbiii nepemeHHbi TOK HanpaxeHnem 400B npu
AKTUBHO-MHAYKTUBHOMW Harpyske M MOCTOAHHOW BpemeHu fo | <4A
0,05c

KommyTnpyembli nepeMeHHbIN TOK HanpsxeHuem 260B npu
AKTUBHO-MHAYKTUBHOM Harpyske M MOCTOAHHOW BpemeHu go | < 7A
0,05c

Bpemsa cpabaTtbiBaHuA < 10mc
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Tabnnua 2.8 — MNapameTpbl UCKPETHLIX BXOA,0B

=2208B

KonunuecTtso Bxo408 4/11/18/25
HomunHanbHOe HanpAXeHune BXOAHbIX CUTHANoB ~/=220B
YpoBeHb HanpsaXeHUA HaJeXHoro cpabaTtbiBaHWUA Ha NOCTOAH-

158/170B
HOM TOKe, He meHee/He 6onee (UHom=220B)
YpoBeHb HanpsaKeHWa Bo3BpaTa Ha MOCTOAHHOM TOKe, He me-

118/138B
Hee/He 6onee (UHom=220B)
YpoBeHb HanpAKeHUA HafeKHoro cpabaTbiBaHMA Ha NepemeH-

145/1708B
HOM TOKe, He meHee/He 6onee (UHom=220B)
YpoBeHb Hanpsa)eHusa BO3BpaTa Ha NepemMeHHOM TOKe, He me-

115/135B
Hee/He 6onee (UHom=220B)
HomunHanbHoe HanpAXkeHne BXOAHbIX CUTHAoB =110B*
YpoBeHb HanpsaXeHUA HaJeXHoro cpabaTtbiBaHWA Ha NOCTONH- *

75/82B
HOM TOKe, He meHee/He 6onee (UHom=110B)
YpoBeHb HaMNpAXKeHUsA BO3BPaATa HA NMOCTOSSHHOM TOKe, He me- "

63/67B
Hee/He 6onee (UHom=110B)
[OAnTenbHOCTb BXO4HOIO CUrHaNa, A0CTaTOYHOro g5 cpabaTbl- 20me
BaHuUA
MpenenbHo-40NyCTUMOE 3HAaYEHME HANPAKEHNA BXOLHbIX CUT- 12U
HasoB roHoM
Konnuectso snekTpnyecTsa MMNynbCa pexXeKLnn, He meHee 200mKKn
AMnanTyga nmnyabca pexekunn, npu =220B 50mA
[ONVTeNnbHOCTb UMNYbCA PEXEKL MU 5mc
MoTpebnseman MOLLHOCTb MPU HOMMHANBHOM HANPAXKEHWUM, 0.8B7

’

(*) — npn mononHUTENbHOM 3aKase.
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2.8 BbixoAbl AeLWYHTUPOBaAHUA

BbIxoAbl AEWYHTUPOBaAHUA NpefHa3HavyeHbl AN BbINOJHEHUA ONepauunii oTKAoYe-
HMA KOMMYTALMOHHOMO annapata € UCNoab30BaHWeM TOKOBbiIX M oTkawouveHua. Ona
3TOro NPesycMOTPEeHbI ABa KaHana, KOTopble BbIMNOHEHbI Ha 6a3e NoaynpPoBOAHUKOBbIX
3/1EMEHTOB.

Tabanua 2.9 — MapameTpbl BbIXOA0B AELYHTUPOBaHUA

TOK TEPMUYECKOM CTOMKOCTU SANTENBHO 10A

TOK TepMUYECKOI CTOMKOCTM B TeyeHue 1c 100A

MaKcMManbHbI KOMMYTUPYEMBIA TOK (amnauTygHOe 3Haue-

150A
Hue)

2.9 OnepaT1MBHOE NUTaHUE

YcTpolicTBO NpeAHa3HayeHo Ana paboTbl OT UCTOYHMKA NEPEMEHHOTO, BbINPAM/IEH-
HOrO NePeMeHHOro UAKN NOCTOAHHOTO ONEepPaTUBHONO TOKA. B LenAx nuTaHuA ycTpolictea
HeobxoAMMa yCTaHOBKa 3aLMTHOIO aBTOMATUYECKOro BbIKNOYATeNA C HOMWHANbHbIM
TOKOM 2A 1 XapaKTepuUCTUKON cpabaTbiBaHUA «C». MogudurKaumm 610Ka ¢ pyHKLMeEN oT-
60pa MOLLLHOCTM OT TOKOBBbIX Lienei MoryT paboTaTb U Npu OTCYTCTBMU ONEPaTUBHONO NK-
TaHWA (NPY HaNWYUM JOCTATOYHOIO TOKA HarpysKu).

[nA 3apaHnA yCTaBOK M CKaYMBaHMA NPOTOKOI0B YCTPOMCTBO MOXKeT BbITb 3anUTaHO
oT uHTepdeica USB.

BHumaHue!
Mpu nuTaHuK yctporictaa oT nopta USB:
1. paboTa BbIXOAHbIX pesie He rapaHTupyeTcs;
2. BO3MOXHO NoAB/JEHNe CUrHanoB HencnpasHoctu ALLTM;
3. BO3MOXHO MOAB/IEHME CUrHA/I0B HEMCNPABHOCTM AYrOBOW 3aLLUUTbI.

YCTPOWCTBO He NOBPEXAAETCA U He CPAabaTbIBAET IOXKHO MPU BKIKOYEHWUM AN OTKIO-
YEeHMM UCTOYHMKA MUTaHKUA, NOCE NepepbIBOB NUTaHUA 0OON AUTENBHOCTM C noce-
AYIOLWMM BOCCTaHOB/IEHMEM, NPU NOoJaye HanpAKeHWsA onepaTUBHOrO ToKa ob6paTHOW
NOAAPHOCTU, NPY 3aMbIKaHUAX Ha 3eMJI0 B CETM ONEepPaTUBHOrO TOKa.
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Tabnnua 2.10 — MapameTpbl 0NepaTMBHOIO NUTaHUSA

HomuHanbHoOe HanpsaXeHne onepaTMBHOrO TOKa ~/=220B
Pabouunii AMana3oH 4acToTbl NePEeMEHHOIO TOKa 45— 55Ty
Pabounit AMana3oH HanpAXKeHWA NnepemeHHOro onepaTMBHOroO 35 — 2658
ToKa (UHom=220B)
Pabounii AManasoH HanpAKeHWa NOCTOAHHOro OnepaTUBHOMO 120 — 3708
ToKa (UHom=220B)
HomunHanbHOe HanpAXKeHne onepaTMBHOrO TOKa =110B*
Pabounit AManasoH HanpAKeHWs NOCTOAHHOrO OMNepaTUBHONO 50 — 150B*
ToKa (UHom=110B)
MoTpebneHne Lenelt onepaTMBHOrO TOKa B COCTOAHUM NOKOA U 5/68

T
cpabatbiBaHMA 6/10Ka 3aWmThl, He bonee
Bpemsa roTOBHOCTM YCTPOMCTBA K AEUCTBMIO Nocne nojayv 100mc
HanNpAXeHWA onepaTMBHOrO NUTaHWA, He bonee
BpemsaA roToBHOCTM YCTPOMCTBA K AEWCTBUIO NPU MUTAHWUK OT TO- 150mc

M

KOBbIX Lieneit (npu Toke He meHee 5A), He Bonee

[onycTMMbI NepepbiB NUTAaHUA OT ONepaTUBHbIX Lenen npu
nepeMeHHOM HanpsKeHnn nuTaHua 2208, npu KoTopom 610K | 4c
coxpaHsaeT pabotocnocobHoOCTb, He meHee

MUWHMMaNbHbIA BXOL4HOM TOK NO TOKOBbIM Liensam (oaHa ¢asa)

2,5A
[ANA 3anyCcKa 3aLmTbl !

MoTpebaseman MOLHOCTb MO TOKOBOMY BXOAY MPW OTCYTCTBUM

10BA
onepaTMBHOro NMTaHuA (Npu Toke 5A), He 6onee

MoTpebneHne TOKa NpPU NUTAHUKM YCTPOMCTBA Yepes pasbem
USB, npu OTKAKOYEHHbIX pene 1 OTCYTCTBUM ONepaTMBHOro Toka, | 0,5A
He bonee

(*) — npu mononHUTENbHOM 3aKase.
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2.10 FabapuTHble pasmepbl U Macca YCTPOMUCTBA, CPOKMU CNYKObI
[abapuTHble YepTexu ycTpoinctea npuseaeHsl 8 MPUIOKEHNN 4.

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 ycTpoicTea* 25 net
CpepgHsaa HapaboTKa Ha OTKas3 125000 yacos

(*) — npu ychoBmm npoBeaeHuMsA TpebyeMbix TEXHUYECKNX MePONpPUATAIA NO 06CNY K-
BaHMWIO C 3aMeHOI1, NMpu HeobXoAMMOCTU, MaTEPUANOB U KOMMAEKTYIOLMX, UMEOLLMX
MEHbLUNI CPOK CNYKObI.
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3 PABOTA YCTPOMCTBA
3.1 CoctaB U3aenma U KOHCTPYKTUBHOE UCNONHEeHUEe

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

Tabnnua 3.1 — BapraHTbl UCNOIHEHWUA YCTPOMCTBA

Kon-so Moanutka ot w
Mogudukauma 6noka MK3M AUCKPETHbIX B'ropw:Hblx L;e;; 3':"/' BB
BX0/,08/BbIXOA0B ueneii TT
MK3MN-Mwukpo 2.0 -1 4/4 - - -
MK3M-Mwukpo 2.0 - 1-T 4/4 + - -
MK3M-Mwukpo 2.0 - 1-ALU 4/4 + - +
MK3M-Mwukpo 2.0 -2 11/8 - - -
MK3M-Mwukpo 2.0 — 2-T 11/8 + - -
MK3M-Mwukpo 2.0 - 2-ALU 11/8 + - +
MK3M-Mwukpo 2.0 - 2-43 11/8 - + -
MK3M-Mwukpo 2.0 - 2-T-43 11/8 + + -
MK3M-Mwukpo 2.0 - 2-4LU-A3 11/8 + + +
MK3M-Mwukpo 2.0 -3 18/12 - - -
MK3M-Mwukpo 2.0 — 3-T 18/12 + - -
MK3MN-Mwukpo 2.0 - 3-AlU 18/12 + - +
MK3MN-Mwukpo 2.0 - 3-43 18/12 - + -
MK3MN-Mwukpo 2.0 -4 25/16 - - -

Bo3morkHa nocTaBKa No A0MONHUTE/IbHOMY 3aKa3y KOMMAEKTa afanTaunmn ana MoH-
TaXka Ha naHesb.

BA0OK 3aLUMTbI COCTOUT U3 HECKOIbKMX MeYaTHbIX NAaT, KOTOpble COAEPHKaT BbIXOAHbIe
pas3bembl A1A NOAKNOYEHUA BHELLHWUX Lenen, MUKPOKOHTpoanep, nHtepdeicol RS485 n
USB, manorabapuTHble BbIXOAHbIE pesie, AUCKPETHbIE BXOAbl U UCTOYHUK NMUTAHMUA.

MaHenb ynpaBaeHUA ycTpoMCcTBa NpeAHas3HayeHa A8 MecTHOro oTobparkeHusa KOH-
TPOANPYEMbIX NapameTpoB, M3MEHEHUA YCTaBOK U HACTPOEK, MPOCMOTPa NPOTOKO/I0B.

MY coaepsKuUT KNaBmnaTypy ynpasaeHns, MHANKATOP U CBETOAMOAbI, OTOBparKatoLwme
pexumbl paboTbl 6/10Ka.
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3.2 PaboTa cocTaBHbIX YacTeil yCcTpoiCcTBa

1) KaHanbl U3amepeHnsa TOKOB.

YCTPOMCTBO COAEPHKUT NPOMEKYTOUHbIe TT, NpefHa3Ha4yeHHble A5 ra/ibBaHUYeCcKoM
pasBA3KM OT NEPBUYHbIX TPAHCHOPMATOPOB TOKA. MpomeKyTouHble TpaHchopmaTopbl
TOKa 3aLLMTbl OT MexKaydasHbix K3 paccumTaHbl Ha HOMUHaNbHBIN TOK 5A 1 paboTatoT 6e3
HacblWweHuA npm BxogHom Toke o 200A. Mo KaxkaoMy BXxo4y NpeaycMOTpeHbl ABa AMa-
nasoHa usmepenus, Tabamua 3.2:

Tabnvua 3.2 — Paboune gmManasoHbl KaHa0B U3MEPEHUs TOKa

YyBCTBUTENbHbIN (0,1+5)lhom

CTaHOapTHbIN (0,1+40)lhom

B 610Ke NpeaycmMoTpeHO NogKAtoYeHne Tpex GpasHbIX TOKOB. Mpu OTCYTCTBUM TPETb-
ero TpaHcpopmaTopa TOKa, B HACTPOMKax 3aWunTbl HEOHXOAMMO YKa3aTb, YTO TOK dasbl
«B» ByaeT BbIMUCNATLCA B BEKTOPHOM BUAE NO ToKam pa3 «A» n «C».

MpoMeXKyTOUHBbIM TPaHCHOPMATOP TOKA 3aLLMUTbI OT 3aMbIKaHUI Ha 3eMH0 BbINOIHEH
Ha HOMUHanbHbIN ToK 0,2A. Mpu paboTe ¢ TTHM Tvna T3/1, T3/IM, He UMelOLWMX BO BTO-
PUYHOW Lenu AONONHUTENbHOW Harpy3ku, obecneumBaeTca MaKCMManbHas YyBCTBU-
Te/IbHOCTb N0 NePBUYHOMY TOKY 3aMblKaHMA Ha 3emto ao 0,3A.

Mpw otcytcteum TTHI Ko BXoAy M3MepeHUs TOKa Hy/JeBOW NociefoBaTe/lbHOCTM
MOHO NOAK/AOYMTL 0BPATHBLIN NPOBOA, NOMHOM 3BE34bl TPAHCHOPMATOPOB TOKa UK
yKa3aTb B HACTPOMKax 3aluTbl, YTO TOK HY/NeBOWN MoCAefoBaTeNbHOCTU ByAeT BblumCc-
NATLCA B BEKTOPHOM BU/E Kak BEKTOPHaA CyMMa Tpex namepaembix GpasHbiX TOKOB.

Tabamua 3.3 — KoHUrypaLMoHHbIe KAHUM HAaCTPOEK Lienei M3mepeHus TOKOB

HavmeHoBaHMe KOHGUrypaLMoHHOro AwuanasoH 3aBoacKoe 0O603HaueHne
Knoua 3HauyeHu 3HauYeHue B MEHI0

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

S24 — Pacyet TOKa I8 -/ + - Pacuer I8

Tabaunua 3.4 — MecTopacnonoKeHne HacTpoekK Lienein M3mepeHns TOKOB

FnaBHOe meHI0 MogmeHio 1 MogmeHio 2 MogmeHio 3

MpucoegnHenne >
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2) KaHanbl U3mepeHUs HanpsKeHNH.

YCTPOICTBO COAEPHKUT NMPOMENKYTOUHbIE TPAHCHOPMATOPbI HANPANKEHWUA, NpeaHa-
3HAYEHHbIE A1A ra/IbBaHNYECKOM Pa3BA3KM OT NEPBUYHbBIX U3SMEPUTENbHBIX TPaHCHOPMa-
TOpPOB.

BnoK no3sonseT nsmepaTb ABa AMHENHbIX HanpsaeHua Uas, Ugc M HanpsaxkeHue Hy-
nesoi nocneposaTenbHocTM 3Ug. TpeTbe nNuHeliHoe HanpsaxeHwe Uac BbluMcaseTcs
yCTPOMCTBOM.

Mpy HeobxoaMMOCTU M3MepeHus GpasHbIX HanpaKeHuin Bxog 3Ug MOXKET UCNONb30-
BaTbCA ANA u3mepeHun dasHoro HanpsaxeHua (Uc). HanpsaxkeHue HyneBoit nocnenosa-
TENbHOCTU B 3TOM C/ly4yae BblUMCAAETCA YCTPOMUCTBOM. BapuaHTbl nogKtodeHus uenem
HanpaxeHua npmusegeHbl 8 MPUNTOKEHUN E.

Tabnnua 3.5 — KoHdurypaLMoHHbIe KAUYM HAaCTPOEK Liene U3MepeHNs HanpsaKeHUn

HaumeHoBaHWe KOHPUrypaLMoHHOro AwnanasoH 3aBogcKoe 0O603HaueHue
KAoya 3HauyeHu 3Ha4YeHune B MEHI0
3-TH
S22 — Cxema nogkntoveHnsa TH 2-TH 3-TH Cxema TH
be3 TH

Tabauua 3.6 — MecTopacnonoxKeHne HacTPOeK Lienen n3MepeHna HanpsaxeHnn

FnaBHOe meHI0 Noamexto 1 Moamexto 2 Noamexto 3

MpucoeguHeHne >

3) BxoAbl AyroBoOM 3aWmThbI.

doToamoaHble AaTYMKK ayrosow 3awmTbl A43-01 nogxntoyatoTca K 610Ky 3aWmThbl
SKpPaHMPYOLWMM NPOBOAOM ANA CNabOTOYHbIX CUTHANOB (BUTas napa B aKpaHe). Peko-
meHAayembii nposod — KMM3¢$Bm 1x2x0,78 (Man aHanor; BXOAWUT B KOMMIEKT NOCTaBKM).
JaTtunkn gyrosoi 3awmutebl 43-02 noakntouaoTea K 610Ky 3aLLMTbl C NOMOLLbIO ONTOBO-
NIOKOHHOTO Kabens (BXoAUT B KOMMAEKT NOCTaBKM).

[na Kaxkporo Bxopa Ayrosow 3awutbl ana GoToAMOAHONO AaTYMKa NpesycMoTpeH
KOHTPO/1b LLe/IOCTHOCTU Kabena 1 KOHTPO/1b HEMPABWUIbHOTO MOAKNOYEHUA AaTumKa. Ona
KaXk40ro BXo4a AyroBoi 3aluTbl HA ONTOBOIOKHE AOMNOJIHUTENbHO NPeAyCMOTPEH KOH-
TPO/b LLENOCTHOCTM ONTMUYECKOro Kabens.

CTaHAapTHan A4/1MHA NOCTaBAAEMOro B KOMNAEKTe Kabena BUTon napbl — 15 meTpos.
CTaHAapTHas ANMHA NOCTaBAAEMbIX AAaTYMKOB C ONTOBOIOKOHHbIM Kabenem — 3 meTpa.
MocTaBKa [aTYMKOB C Apyrok AnvMHOM Kabena orosapuBaeTcA npu 3akase. [ns
HaCTPOWMKM YyBCTBUTENBHOCTM KaHANOB AYrOBOM 3aLLMTbl MPU UCMONb30BaHUMN AATYMKOB
003-02 ¢ pasHol gAMHOM ONTOBONIOKOHHOIO Kabens, B HacTpolikax 343 Heobxoaumo
YKa3aTb A/IMHY KaXA0ro NOAKNHOYEHHOTO AaTUYMKa.
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MpoBepKka cpabaTbiBaHNA BXOAa AyroBOW 3alMTbl OCYLLECTBAAETCA C UCMNO/b30BA-
HMEM Namnbl HaKaaMBaHUA MoLHOCTb0 60 — 100BT MM KCEHOHOBOW NaMmbl MOLLHO-
CTbto He meHee 35BT. Aatunku [/43-01 MMeroT CMELLLEHHbIN CNEKTP YYBCTBUTENLHOCTM B
MHpPaKpacHyo 061acTb U He YyBCTBUTEbHbI K GOTOAMOAHBIM UCTOYHMKaM cBeTa. Mpu
nposepke paboTOCNOCOOHOCTM AyroBOM 3alWMTbl C Nomouwplo ¢oTorpaduyeckomn
BCMbILLUKMW, ANNTENbHOCTb CBETOBOIO MMMY/IbCA A0/KHA ObITb HEe meHee 10mc.

MpoBoaHas Ayrosas 3alwwMTa 4ONyCKaeT NoAKAtodYeHne Ao Tpex gatinkos A3-01 na-
pannenbHo Ha O4MH KaHan AyroBoM 3aLmThbl.

Beoz/BblBoA B paboTy KaHa0B AyroBoi 3aLLMTbl NPOU3BOAMUTCA B HACTpoliKax 33.

Cxembl NoAKNtoveHUa GOTOAMOAHBIX AATYMKOB AyroBOM 3alimTbl K 670Ky npuse-
neHbl B MPUNOXKEHUN E.

Tabnvua 3.7 — KoHdUrypaumoHHble KUn HacTpoek KaHanos 33

HaumeHoBaHWe KOHPUrypaLMoHHOro AwnanasoH 3aBopcKoe 0O603HaueHue
KAtoya 3HauyeHui 3Ha4YeHue B MEHI0
S25 — Beoa/BbiBog, KaHana 343 Nel -/ + - Moakn. A403-1
S26 — BBoa/BblBOA, KaHana 343 No2 -/ + - MNoakn. AA43-2
S27 — Beoa/BbiBog, KaHana 343 Ne3 -/ + - Mogkn. A03-3
OavHa ontukn 043-1 3 -10 meTpos 3 meTpa Anvna 443-1
OnvHa ontukm A43-2 3 —-10 meTpos 3 meTpa AnvHa 043-2
OnvHa ontukm A43-3 3 -10 meTpos 3 meTpa Anvua 043-3

Tabnvua 3.8 — MectopacnonoxeHne HacTpoek KaHanos 33

FnaBHoOe meHto Moamexto 1 MogmeHio 2 NMogmeHtio 3

Ycrtasku P3nMA > Ycraskn 1/ 2 > 343

4) ANcKpeTHble BXOAbl.

YCTpOICTBO NO3BOASET MPUHATD OT BHELIHMX YCTPOMCTB ANCKPETHbIE CUTHAbI Nepe-
MEHHOMO WM NOCTOAHHOIO TOKA HanpsaxeHwem 220B. WcnonHeHue 6noka c gpyrum
YPOBHEM BXOAHOI0 HanpsXeHWs A0XKHO OroBapmMBaTbCA NPU 3aKase YCTPOMCTBa.

Kaaplih BXOZ BbINONHEH C UCMO/Ib30BAHWEM ONTO3NEKTPOHHOrO NpeobpasosaTens,
obecneynBaloLWEro raibBaHMYeCcKoe pasaenieHne BXOAHbIX Lienei oT BHYTPEHHUX Lenei
YCTPOICTBA C HEOBXOAMMbIM YPOBHEM M30AALUMKN. Ecam HeT HeobxoaMMOCTU pasaenb-
HOrO NOAK/OYEHUA K UCTOYHWUKY ONEPATUBHOTO NUTAHMUA, TO BXOAbl MOXKHO BbINOJHUTb
C 06L1Eei TOYKOM NOAKAOHEHMUS.
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Bce AMCKpeTHble BXOAbl ABAAKOTCA CBOGOAHO MPOrpammupyembiMU. BHyTpeHHWe
CUTHabI YCTPOMCTBA, KOTOPbIE MOXKHO HAa3HAYNTb Ha AUCKPETHbIE BXOAbI, NPUBEAEHDI B
NMPUNOXEHUNT.

Tabnnua 3.9 — MecTopacno/ioxKeHne HaCTPOoeK ANCKPETHbIX BXO4,0B

FnaBHOe meHIo MogmeHio 1 MogmeHio 2 NMogmeHio 3

[OucKpeTHble

> Hactpolika
BXOAb!

5) ANCKpeTHble BbIXOAbI.

Bce pene aBnsatoTcA cBOHOAHO NPOrpammMmmnpyembimMu.

Ecnv ycTpoiCTBO NPpUMEHAETCA B CXeMax Ha NOCTOAHHOM OMnepaTUBHOM TOKe, TO AR
npeaoTBPaLLEHNA CBAPUBAHUA KOHTAKTOB BbIXOAHbIX pesie Npu KOMMYTALMM MOLLHOM
WHAOYKTUBHOM HArpyskM napannenbHo eli peKomMeHZyeTcAa YCTaHaB/AMBaTb 3aLUMUTHBbIN
avog. Mpu KommyTauum M BbIK/tOYaTENEN B TaKMX LLENAX, YCTAHOBKA MPOMEKYTOUHbIX
pene obsA3aTenbHa.

Tabanua 3.10 — MecTopacnonoXeHne HacTPoeK ANCKPETHbIX BXOA0B

FnaBHOe meHI0 MogmeHio 1 MogmeHio 2 MogmeHio 3

JunckpeTHble

- Hactpolika
BbIXOAbl

6) BbixoAbl AELIYHTUPOBAHUA.

[ewyHTUpoBaHWEe NPMMEHAETCA B CXeMax YnpaB/ieHus BbiKAloYaTenamm 6es onepa-
TUBHOrO TOKa. OTKAIOUYEHME BbIK/OUYATENA B TAKMX CXeMaX MPOU3BOAMUTCA 3@ CYET TOKO-
BbIX 3/IEKTPOMArHUTOB OTK/tOUeHMs BB, KOTOpble BKAKOYAIOTCA NOC/IEA0BaTENIbHO BO BTO-
puyHble uenn TT U B HOPMaJIbHOM peXMme 3allyHTUPOBAHbI CMIOBLIMU KlOYaMU 3a-
wuThbl. MpK BO3HMKHOBEHUM K3 TOKOBas 3aliuTa cpabaTbiBaeT M BblAAET CUTHAN Ha OT-
K/oueHne Katodeit. MpouncxoanT AelwyHTMpoBaHme M oTKAoYeHus, cpabaTtbiBaHne Ko-
TOPbIX NPUBOAMT K OTKIHOUEHMIO BbIK/KOYATENS.

Llenu pgewyHTMpoBaHUa paboTatoT TONIbKO NpY cpabaTbiBaHUK CNEAYIOLMX 3aLLUT:

o MT3;

e 3HOD;
e 3[3;
e JI3LL.

Bo3BpaT BbIXOA0B B UCXOAHOE COCTOAHNE NPOUCXOAUT NOCNe BO3BpaTa BCeEX cpaGo—
TaBWMKUX 3alLUT, HO HE paHee YeM 4Yepe3 oaHY CeKyHAY nocne nux CpaﬁaTbIBaHMﬂ. Takum
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06pasom, CHMKeHne KoadduLmeHTa BO3BpaTa M NPOBEPKa Ha HaJeXKHOCTb cpabaTbiBa-
HWA ANA TOKOBBIX 3aLWMT He TpebytoTca.

Mpun UcNoNb30BaHUU Lieneit AellyHTUPOBaHUA AOMNOAHUTEIbHbIX HACTPOEK He Tpeby-
etca. NMoaKntoyeHne uenei gewyHTUpoBaHua K 610Ky npusegeHo B MPUTOXKEHUN E.

BHumaHue!

PaboTa uenel AelyHTUPOBaAHWUA He rapaHTUPyeTCA NpW ycTaBKax TOKa cpabaTbiBa-
HUA HUXKe 5A.

TOKOBbIe 3/1EKTPOMArHuUTbI BbIK/IOYATENA AO/KHbI UMETb HOMUHA/bHbIN TOK cpaba-
TbIBaHMA 5A. Mpy HOMWHANbHOM TOKe CpabaTbiBaHUA 31EKTPOMArHUTOB BE/IMYMHOM B 3A
BO3MOHO CamMOMNPOM3BOJ/IbHOE OTK/TIOYEHME BbIK/IIOYATENA 3@ CHET OCTaTOYHOro Hanps-
KEeHUA Ha 3aMKHyTOM Kntoye AL (nopsgka 1 —1,2B).

7) NaHenb ynpaBaeHUa U MHANKALMW.

MaHenb ynpasneHma n MHOMKALMN COCTOUT U3 MHAMKATOPA, KHOMOK yNpaBieHuA n
CBETOAMOA0B, OTOOparKatoWwmx pexumsl paboTbl 6s0Kka. CBeToamoapl obecrneymBatoT
OOMONHUTENBbHYIO CUTHAIM3ALMIO MCNPABHOO COCTOAHMA YCTPOMUCTBA U PEXUMbI €ro pa-
60TbI (Tabanua 3.13).

Mo ymoN4aHUIo Ha MHAMKATOpe 0TOBPaKaOTCA OCHOBHbIE TEKYLLME NAapaMeTpbl 3a-
LW MLAEMOro npucoeanHeHus. NepemelleHne No MeH0, USMEHEHUE YCTABOK OCYLLECTB-
NIAIETCA C MOMOLLbI0 KHOMOK ynpaBneHus (Tabnuua 3.14).

Mpu cpabaTbiBaHWUM 3aLLMUT HA CUTHAN UM HA OTK/IIOYEHUE HA MHAMKATOpE YCTPOMi-
cTBa byaeT oTobpakaTbCs COOTBETCTBYIOLEE cOObLeHMe O NponsoLLeawiem cobbITUu.
CooblueHune byaeT BbIBOAUTLCA Ha MHAMKATOPE 10 TeX Mop, MOKa No/b30BaTe/lb He Npo-
n3BeneT KBUTUpPOBaHUe (cbpoc) 3aLuThl.

BHumaHue!

KBMTMpOBaHl/Ie 3aWKnTbl U, COOTBETCTBEHHO, CHATUE 6I'IOKMpOBKM PY4YHOro BKAKO4e-
HUA C KHOMKWU Ha I'IMLI,eBOi;I naHenun yCTpOVICTBa OCyLeCTBNAETCA TO/IbKO Npun 0T06pame-
HUW Ha MHAMKATOpe aBapuiHOro coobuieHma. Co6poc M3 APYrux MeHo YCTPOMCTBa He
npoun3soaunTCAa. Takum o6pa30M, Ha*XMMafA KHOMKY, N0Nb30BaTe/ib NOATBEPKAAET, YTO
O3HaKOM/IeH C npousowealnm cobbiTnem.

CHpoc ycTpoiicTBa TaKKe MOXKET BbiTb OCYyLLEeCTBAEH KOMaHAOoN «PO» ¢ NomoLLblo
K/II04a MW KHOMKM ynpasneHusa. KBUTMpOBaHWE B TaKOM C/lydae NPOU3BOAMUTCA TONbKO
NpU OTKNOYEHHOM MOJIOXKEHUW BbIK/IHOYATENS.
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Mpu cpabaTbiBaHUM NOAPAL HECKONbKUX 3aLUMT, KBUTUPOBAHME C MOMOLLLIO KHOMKK

Ha MLLEBOM MaHenn yCTPOMCTBa OCYLLECTB/AETCA NOOYEpPeaHO, A1 Kaxaoro coobuue-

HUA. UHdopmauma 060 Bcex cpaboTaBLUMX 3aLLMTAX MOXKET BbITb MPOCMOTPEHA U3 MEHIO

ycTpoicta «MpoTOKO/IbI», NOAMEHIO «ABapuii».

Tabaunua 3.11 — KoHOUrypaumoHHble KN4mn HacTpoeK cbpoca 3amThbl

HanmeHoBaHMe KOHGUrypaLuMoHHOro AwnanasoH 3aBopcKoe 0603HauyeHne
Knto4va 3HauYeHuM 3HayeHue B MEHI0
OTKN 3anpeT cbpoca
S16 — 3anpert cbpoca 3awwmTbl oT PO OTKN P P
ot PO
Tabanua 3.12 — MecTopacnooxeHre HacTpoeK cobpoca 3aLmTbl
FnaBHOe meHI0 Noamexto 1 Moamexto 2 Noamexto 3
Hacrpoiiku - CepBUCHble
MK3N P
Tabnuua 3.13 — CBeToanoAHasA CMrHanu3aums
HassaHue
CocrtofiHmne Pacwmdposka
csetoaMopaa
MNocToaHHOe cBeveHune 3e-
NIeHbIM C KpaTKOBpeMeH- McnpaBHoe cocTosHMe yCTpoiicTBa
KoHTponb HbIM MPOMAPruBaHMem
MocTosHHOe cBeyeHue 3e- | CHo B paboTe Nporpammbl yCTPO-
NIeHbIM AN He TopuUT cTBa
. . MNycK 3agep*Kn BpemeHu nepexoaa
Mwuratowmn 3eneHoli y Aep P P A
Ha ApYryto rpynny ycTaBoK
YcTaBku 2
MocTosHHOe cBeyeHMe 3e-
B pabote rpynna ycrasok Ne2
NleHbIM
MNocToAaHHOe cBeveHne
Heuncnp MK30 AnnapaTHasa HencnpaBHOCTb 610Ka
KpacHbIM
lMocToaHHOe cBeYeHne
Bnoknposka BnoknposKa pyyHOro BK/IOYEHMUA
KPacHbIM
MNocToaHHOe cBeyeHne
AlNB BkntoueHue BB no AlMNB
KpacHbIM
Muratowmii KpacHbIi MNyck 3awmtbl MT3
MT3

MNocToaHHOe cBeyeHne
KpacCHbIM

CpabatbiBaHne MT3

28
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Tabnvua 3.13 — CBeToanogHaA CUrHanu3auma (NpoaoKeHune)

Ha3saHue
CocrosHue Pacwudposka
cBeTogMopaa
MurawoLwmii KpacHbIn Myck 3awmTbl 033
033 n
OCTOAIHHOE CBeYeHue
CpabaTblBaHue 3awwmTbl oT 033
KPacHbIM
MocToAaHHOe cBeveHune Bblno aBapuiiHoe cobbiTue,
KPacHbIM aBAPUHBIM NPU3HAK YCTPaHEH
Asapus p p ! p ycTp
. . ABapuitHoe cobbiTue,
Mwuratowmin KpacHbin .o
aBapWIHBIN NPU3HAK He yCTpaHeH
MNocToAHHOe cBeveHune Bblna BblfABNE€HA HEMCNPABHOCTD,
KpPacHbIM HEWUCMNPABHOCTb YCTPAHEHA
Heuncnp P P yere
. . HeuncnpaBHoCTb BbiABAEHA, HO He
MuratoLwwmii KpacHbIn
yCTpaHeHa
MNonoxKeHne BbIKAOYATENA HE OT-
He roput
CnexuBaeTca

MocToaHHOE cBeYyeHne
3e/1eHbIM

BbIKNtoYaTeNb OTKAKOYEH

MonoxeHune Bbl-
MocToaHHOE cBeYyeHue

KNtovaTens BblIK/OYaTeNb BKAOYEH
KpacHbIM
MonepemeHHoe cBeye- | lonoXKeHMWe BbIKAOYATENA He onpe-
HWe KpacHOro U 3ene- JeneHo  (HeucnpaBHOCTb  Lenew
Horo ynpaBaeHus)
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Tabnnua 3.14 — HazHauyeHune KHOMOK ynpaBaeHun

0O603HauyeHne HassaHue HasHaueHue
1. Bxog, B meHto
= Beog, 2. MNoAaTtsepxaeHWe BBOAA YCTaBKU UM
KOMaHAbl
1. Bbixoa, n3 meHo
m OTmeHa A
2. OTmMeHa BBOAA YCTaBKM UM KOMAHAbI

BosspaTt KeBuTupoBaHue 3aWwmT

BBepx, BHU3, 1. Hasurauuya no meHwo

B/I€BO, BNPaBo 2. Beog ycTaBok

OTkntoveHue BB c nynbTa: cHavana Haxa-
E -> E OTkntoveHne BB | Tve Ha KHOMKY OTK/IOYEHUA, @ NOTOM — Ha
KHOMNKY pUKCALMM KOMAHAbI

BkntoueHune BB c nynbTa: cHavana Haxa-
“ - E BkntoueHue BB TUE Ha KHOMKY BK/IlOYEHUA, a MOTOM — Ha
KHOMKY GpUKcaLMm KOMaHabI

[na ynpaBneHus BbIKAOYaTENEM C IMLEBOWN NAHENN YCTPOMCTBA B NEPBYIO oYepesb
HeobxoAMMO NPOBEPUTb, PaspeLlEeH N AAHHbIN GYHKLMOHAN B HAacTpoMKax 610Ka. Onn
3TOro HE06X04MMO NPOBEPUTL COCTOSIHUE KAtoYa S15 (cm. Pasgen 4.3). Ecnv ynpasneHue
He pa3peLleHo, TO NPU HAXKAaTUKU Ha KHOMKK yrnpasneHns BB Ha nHguKaTope byaeT BbiBO-
OUTbes coobuieHme «DyHKLMA 3a610KMpoBaHa».

Mpougecc ynpaBneHma BbiKAOYaTe/IeM OCYLLECTBAAETCA TPemA KHoNKamu: «Bknto-
UnTb», «OTKAUYMTBE» U «PUKCALMA KOMAHAbI», U3 KOTOPbIX NepBble ABe OTBEYaloT Heno-
CPeACTBEHHO 3a BbINONHEHME KOMaHAbl COOTBETCTBYHOLEN KOMMyTaumn. KHonka «Puk-
cauma KOMaHabl» (MMeeT 3HaYOK BbIK/OYaTeNs) NnpefHa3HayeHa Ana NoATBEPKAEHUNA
TOro, YTO N0/b30BaTe/Ib 0CO3HAHHO OCYLLECTBAAET KOMMYTALMIO BbIK/lOYaTeNA.

Mpouecc BKAtoYeHUs (OTKAOUeHNA) BB ¢ nnMLeBol NaHenn ycTpoMCTBa OCyLWecTBAA-
eTcA ceayroLWmMMm 3Tanamm:

1) NpoBeEPUTL, YTO KOMMYTALMOHHbIWM annapaTt OTK/OYEH (BK/OYEH), O Yem CBUAe-
TENbCTBYET NOCTOAHHOE CBeYEeHMeE 3e/1eHOro (KpacHOro) ceetoamnoaa nonoxeHus BB;

2) HaXKaTb Ha KHOMKY «BKAOYUTEY («OTKNHOUNTLY);

3) yepes NPMMEpPHO NONCEKYHAbl HAaYHETCA MWUraHWe CBETOAMOAA OTKAOYEHHOro
(BKNtOYEHHOTO) NonoXKeHWa BB, 4To roBOpPUT O TOM, YTO BOK rOTOB NPUHATL U BbINOA-
HUTb KOMaHAy Ha KommyTauuto BB;

4) HaxaTb Ha KHONKY «PUKcaLUA KOMaHAbI».
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3.3 BHewHMe uenm ycTpoiicTea

BHewHwWe uenu yctpoictea npuseneHsl B MPUTOKEHUN A. HacTpolikm AUCKPETHbIX
BXO/10B W BbIXOZ0B YKa3aHbl A/19 CEPBUCHOM yCTaBKM « TN NpucoeanHEHUA», 334aHHOM
KaK «OJ1».

ba3oBblit HABOP AMCKPETHbIX BXOA0B/BbIXOLOB NPUCYTCTBYET BO BCEX MOAMUOUKA-
umax 6710Kka. Konnyectso 1 KOHGUIypauma AOMNONHUTENbHbIX BXOA0B/BbIXOA408 3aBUCUT
OT KOHKpeTHOo moandukaunm 6i1oka MK3MM (PucyHok 3.1, Tabauua 3.17).
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Tabnnua 3.15 — BHelwHMe Lenu ycTponcTea (M3mepuTtenbHble, NuTaHus, RS485)

Ne kKnemm | HasHaueHune

KaHanbli nuamepeHuAa TOKOB U Hanpm«eﬂuﬁ

X1:1 Tok ¢asbl A (Hayano)

X1:2 Tok ¢asbl A (KoHeL)

X1:3 ToK ¢asbl B (Hayano)

X1:4 ToK ¢a3bl B (KoHew,)

X1:5 ToK ¢asbl C (Hayano)

X1:6 ToK ¢a3sbl C (KoHew)

X1:7 TOK HyneBol nocnefoBaTeNbHOCTM (Havano)
X1:8 ToK HyneBoW nocnefoBaTeNbHOCTM (KoHel)

X1:9-X1:10 JewyHTpoBaHne M1

X1:11-X1:12 JewyHTnpoBaHne M2

X2:1 Hanps»eHue pasbl A

X2:2 Hanps»keHue ¢asbl B

X2:3 Hanps»keHue ¢asbl C

X2:4 Hanps:keHue 3Uo (KoHew)
X2:5 Hanpskenne 3Uo (Havano)

Lienu nutepdeiica RS485

X3:1 IKpaH G
X3:2 NnHna A
X3:3 NnHna B
Lienu ncrouHuka nutaHua
X4:15 2208B
X4:16 2208
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Tabnvua 3.16 — ba3oBble ANCKPETHbIE BXOAbI U BbIXOAbI

Ne knemm 0O603HaueHue 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 OB PNO
X3:12-X3:14 OB4.4 OB PNB
%5 /%6 /X7
A 1]
K1 E—%y@ | 2 |
Kx.2 7 3 1
—duckpemuyoe
Kx.3 \ﬁ%%/@ L4 Boxogul
7| | 5]
— e 6
Kx.d —
N bl |7
etz
JIBx.1 e 9
ABx.z o [10]
meHEHE A | |
12
Br.4 j;g Eﬂucgfoegm;we
7 14
Br.5 [= ——
aosllly o ]
| |16
ﬂBxB%—@ 17
DB 7 o 18
x=[5:6:7]
PucyHok 3.1 — KoHburypauma pasbemoB JOMNOJHUTE/bHBIX AUCKPETHBIX BXOA0B U BbIXO-
A0B

27.12.31-100-23566247 33



PykoBoacteo no skcnayatauuun MK3IM-Mwukpo 2.0

Tabnnua 3.17 — Hannumne AonNoNHUTENbHbBIX ANCKPETHLIX BXOA4O0B M BbIXOA0B 418 pas-
JINYHBIX MOAUDUKAUMI B0Ka

Obuee Kon-8o Pa3bembl BXxo-
Mopgudukaumua 6naoka MK3nN OUCKPEeTHbIX T
BXOA,0B/BbIX0A0B

MK3M-Mukpo 2.0 -1 4/4 X4
MK3M-Mwukpo 2.0 - 1-T 4/4 X4
MK3M-Mwukpo 2.0 — 1-ALU 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-ALU 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

34
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4 ONMUCAHUE ®YHKLIUMN B/IOKA

YcTponcTBo ABNAETCA MHOrOMYHKUMOHaNbHbIM, 0becneymnBaowmm GyHKLUM 3aLUUT,
ynpaB/eHua, CUTHAIM3aumMmn M aBTOMATUKKN AN Pa3/IMYHbIX TUNOB NPUCOEAMHEHUN.

MpeaycmMoTpeHO HECKOJ/IbKO TUMOB NPUCOEAMHEHWW AN NPUMEHEHWA, OTANYato-
LWmxcA GYHKUMOHANBHO Pa3/IMyHbIM HAbOPOM YCTPOMCTB aBTOMATUKN U HEKOTOPbIX BU-
008 3awwmt (Tabanua 4.1.0):

e [NA OTXOAAWMX NpucoeamHenuii (O);

e /18 BBOAHOrO BbiKAtovaTena (BB);

® N5 CEeKUMOHHOrO BbikAtovatens (CB);

® [N U3MepUTeNbHOro TpaHchopmaTopa HanpsaxkeHus (TH).

Tabavua 4.1.0 — KoHOUTrypaUMOHHbIN K1Y HAaCTPOIMKM TUMA NPUCOEANHEHMUA

HaumeHoBaHWe KOHPUrypaLyMoHHOro AwnanasoH 3aBopcKoe 0O603HaueHue
KAtoya 3HauyeHui 3HauyeHue B MEHI0
on
BB Tvn npucoeau-
S21 —Tun npucoegmHeHna CB on HernA
TH

PekomeHAaLMM MO ONepaTUBHOMN HAaCTPOMKe U BBOAE B SKCMNyaTaLmio NpuBeaeHbl B
MPUNOXEHUN K.

4.1 OnucaHue GpyHKUMIA 3almT
4.1.1 MT3-1 n MT3-2

MT3-1 n MT3-2 npeaHasHayYeHbl A1 3aWNUTbl OT MeXAYydasHbIX KOPOTKMX 3aMblKa-
HWUWA. 3aWmTbl MOTYT 6bITb HACTPOEHbI B CAeAytoLmMX KoHdUrypaumsax (Tabanua 4.1.1):

® HeHanpaB/ieHHaA 3aWunTa;

® HanpaB/ieHHad 3aWwuTa;

e ¢ 6NOKMPOBKOW MO AUCKPETHOMY BXOAY;

® Cy4YeTOM XOJIOAHOIO MYCKa HarpysKku;

® C OTCTPOMKOW OT 6POCKOB TOKA HAMArHM4YnMBaHUA TPaHCHOPMATOPOB.

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

[na onpegeneHusa HanpaBneHMA MOLLHOCTM WMCMNONb3YyeTCA «AEeBAHOCTOrpafycHas
cxema». YCTpOMCTBO onpegenseT yrabl mexay ¢asHbIM TOKOM U INHENHBIM Hanpaxe-
HMeM ANA Kax Ao napbl curHanos (Ia’Usc), (1s*Uca), (Ic*Uas). CpabaTbisanne MT3 npo-
M30MAET B ClyYae NpeBbllleHnsA BeNNYMHbI Ga3HOTOo TOKa 3aaHHOM YCTaBKK cpabaTbiBa-
HUWA 1 NonagaHua BekTopa $pasHOro ToKa B 30Hy cpabaTbiBaHUA.

[na 3apaHna 30HbI cpabaTtbiBaHMA HEOBXOAMMO YKas3aTb Yros MakcMMasbHOM YyB-
cTBUTENBbHOCTU My, TOFAA 0b6nacTb cpabaTtbiBaHWA ByaeT onpenenaTbca AManasoHoOM —
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909<pmy<+90°, yto coctasnset 180°. Cxema onpeaeneHue HanpasieHNa MOLLHOCTU NpK-
BegeHa Ha PucyHke 4.1.2. Yron makCcMMabHOM YyBCTBUTE/IbHOCTU 3343€TCA O4MH ONn
BCeX cTyneHen MT3.

Mpu HencnpaBHOCTAX B LEenax HanpsaXeHna nponcxoamt otkas OHM. B Takom ciyyae
BO3MOXHA UK NonHaa 610KkMpoBKa MT3 nnun nepeBos ee B HEHAMNPABAEHHbIN PEXUM.
[na Takux cnyydaeB npeaycMOTPEH AOMNOHUTENbHBIW KoY, KOTOPbI onpeaenseT pe-
UM paboTbl OHM:

e paspewaet paboTy ctyneHn MT3 npu HEMCNPABHOCTU Lienein HanpaxKeHus (ne-

pPeBOAMTCA B HEHANPABEHHbIV PEXUM);

e 610KMpyeT paboty MT3 npu HencnpaBHOCTK Lenel HanpaxeHna (MT3 6aoKkupy-

ercs).

Mpn 61n3Kknx TpexdasHbix K3 BO3IMOMKHO 3HAUMTENbHOE CHUMKEHME HanpAMeHUA.
[na ncknoyeHna oTkasa 3aWmTbl B Takux caydaax OHM 3anomuHaeTt nocneaHue nAatb
nepnmoaoB CMHYCOMAbl HAMPAXEHUA U BOCCTAHAB/AMBAET NO HUM Yro/l MeXay TOKOM u
HanpsxxeHnem. OnpegeneHue yrna mexay TOKOM U HanpsxeHnem 6aoKupyeTca npu
Uas/Usc/Uca < 30B u la/Is/Ic < 1A (BTOpUYHbIE 3HaYeHMs).

Tabnnua 4.1.1 — KoHourypaumoHHsbie Katoun MT3-1 n MT3-2

HanmeHoBaHMe KOHPUrypaLMoHHOro AwvanasoH 3aBoacKoe 0O603HaueHne
KAtoya 3HaYeHun 3HayeHue B MEHI0
BO - Pexkum pa6(1Tb| OHM npw Heunc- Bbnok BrioK OHM npu HLH
NPaBHOCTU Lienen HanpaXeHna Pasp
B1,B11-B W-
, B0//BbIBOA, 3aLMTbI U3 Ael e+ ) MT3-1/ MT3-2
cTBMA
OTKN
B2, B12 - KOHTpO/1b HanpaB/ieHHOCTH HM+ OTKN OHM
HM-
OTKN
B3, B13 - bnaokuposka no B BKN OTKN Bnok no B
MHB
B4, B14 - XonoAHbli nyck -/+ - Yuet XN
B5, B15 - bnokuposka npu BTH -/+ - Bnok npu BTH
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PucyHok 4.1.1 — ®dyHKumnoHanbHaa cxema MT3-1 n MT3-2
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Ua

30Ha
cpabarbiBaHua

3oHa ¢
HeuyBCTBUTENIbHOCTH

Uc | Us

PucyHok 4.1.2 — OnpegeneHune HanpasaeHUA MOLLHOCTU

[na 610knpoBkM MT3 OT BHELLIHMX 3aLLNUT UK BOSIbTMETPOBbLIX BNOKMPOBOK Npeay-
CMOTpPEH AUCKPeTHbIN BXxoA «[AB Bnok MT3». Mpy HannumMm Ha AaHHOM BXOZE Jiormye-
CKOW eanHMLbl paboTa cTyneHn MT3 610KknpyeTca.

Mpu 3anycke HEKOTOPbIX Harpy3oK B onpeaeneHHble ce30Hbl BpemeHn HabtogaeTca
noBblWEeHHOe NoTpebaeHne 3NeKTPOIHEPTUN B TeYEHNE ANUTE/IBHOTO BpemeHu. [na nuc-
KNOYEHUA HECENEKTUBHOTO OTKNIOYEHMA TakKUX NOTpebuTenein B 3awwuTe npefycMoTpeHa
byHKLMA X0N0A4HOTO NycKa. CMbIC/ 3aK10YaeTCA B TOM, YTO MPU OTK/OYEHHOM BbIK/O-
YyaTesie 3aLmTa C NOCTOAHHOM BpemeHu «Toxa XM» yBennumBaeT HavyanbHbIV TOK cpaba-
TbIBAHWA TOKOBbIX 3aLLMT A0 334aHHOMN KpaTHOCTM «KnycK», Tem camMbim NpeaoTepallan
HeceneKkTMBHOE OTKIOYEHME HArpy3KU Npu ee BKAKYEHUW U AnuTenbHOM paboTe ¢ no-
BbllWEeHHbIM 3HepronoTpebaeHnem (PucyHok 4.1.3). B Toxe Bpems, ona obecneyeHus
YYBCTBMTE/IbHOCTU 3aLLMTbI K KOPOTKUM 3aMbIKaHUAM NpPU BKAIOYEHHOM BblKNloYaTesne,
YCTaBKa Mo TOKY BO3BPALLAETCA K MUCXOAHOMY 3HAYEHUIO C NOCTOAHHON BpemeHu «THarp
XM». B cnyyae nepepbiBa NUTaHUA 3almThbl, €cin GYHKLMA XONO4HOrO NycKa BBEAEH],
rnocne BK/OYEHUA 3aWmnTbl TOK cpabaTtbiBaHna MT3 Byaert yBennyeH A0 MakcMMaabHOroO
3HaYeHUA B COOTBETCTBUM C KoadoduumeHTom «Kxn». MapameTpol XM 3agat0Tcs ognHa-
KOBbIMU ANA BCEX CTYMEHEW.

Mpu BKAOYEHUN TPaHCHOPMATOPOB HA XOJIOCTOW X0, NPU OnpeaeneHHbIX YC0BUAX
BO3MOHO MPOTEKaHWE TOKa 3HAaUMTENbHOM Be/IMUYMHBI, KOTOPOEe Ha3blBaeTcAs Hpockom
TOKa HamarHn4mBaHuA. [1na UCKNIOYEHUA HECENEKTUBHOIO OTK/IIOYEHUA B TaKUX PeXu-
Max npegycmotpeHa dyHKuna «KoHTponb BTH», koTopas dukcupyet BTH 1 6nokupyet
AeNcTBNe NYCKOBbIX OPraHOB TOKOBbIX 3aLLUT A0 MOMEHTa ero 3aTyxaHua UK UCTEYEHUA
BPeMeHM MaKcuManbHol 610knposku «T6nok BTH». Mpu ncnosib30BaHMM OTCTPOWKM OT
BTH BO3MOXHO 3amefieHne TOKOBbIX OTCeYEeK Npu HacbilweHnn TT anepnoanyecKon co-
cTaBAAoLLLei TOKoB K3.

TexHuyeckne napameTpbl NpuseseHsl B Tabavue 4.1.2.

PacnonoxeHue yCcTaBOK B MEHIO YCTPOMCTBA NpuseseHo B Tabauue 4.1.3.
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Tabnvua 4.1.2 — TexHuyeckune napameTtpbl MT3-1 u MT3-2

HaumeHoBaHue AnanasoH JAMNCKpeTHOCTb 3asoacKoe 0O603Haue-
napamertpa 3HauYeHuin EEVELTTE] 3HayeHue HUe B MEHIO
YcTaBKa no TOKy BO BTO- 0,1-200 0,01 50 Icp
PUYHbIX BENUYUHAX, A
K
o3bduupent BosBpaTa | () o g 0,01 0,95 Ksoss
NYCKOBbIX OPraHOB
YcTaBKa no BpemeHun 0-300 0,01 0,02 Tep
cpabaTbiBaHus, C
Yron makcumasaibHoOM vyB- 0-359,9 01 45 Fvu MT3
CTBUTENbHOCTU by, TPas,
KpaTHocTb xonogHoro 15-10 0,1 3 Kxn
nycka
MocToAaHHaA oxnaxae- 1-120 1 30 Toxn XTI
HUA, MUH
n
OCTOAHHAA Harpesa, 1-120 1 60 Tharp XN
MUWH
Bpema 6r0knpoBKm oT 01-1 0,01 0,3 T6nok ETH
BTH, c
lep(t), A
OTKNIOYeHO BknioueHo
Knyck * Icp
Icp ] S
Toxn THarp

PucyHok 4.1.3 — ®yHKLMA yyeTa XON0L4HOIO MyCKa HarpysKku
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Tabnnua 4.1.3 — MecTopacnonoeHue yctaBok MT3-1 u MT3-2 B MeHI0 yCTpoiicTBa

FnaBHOe meHIo MoagmeHio 1 MoagmeHio 2 NoameHto 3

YcTtasku P3nMA - Ycraskn 1/2 - Obwwme MT3

YcTtasku P3MA - 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 npefgHasHavyeHbl A1A 3aWNUTbl OT MeKAYPa3HbIX KOPOTKMX 3aMblKa-
HWI, a TaKKe BbINONHAT GYHKUMM AaNbHEro pesepBMpPOBaHMA. 3alLmTbl MOTYT BbiTb
HaCTpOeHbl B cieayowmx KoHdpurypauusax (Tabanuya 4.1.4):

HeHanpaBAeHHaA 3almnTa;
Hanpas/ieHHan 3almTa;

¢ 610KMPOBKOW NO AUCKPETHOMY BXOAY;

C Y4ETOM XONIOLHOTO MYCKA HarpysKu;

C OTCTPOMKM OT BPOCKOB TOKa HaMarHM4MBaHMA TpaHCPOpPMaATOpPOB;
C HE33aBUCKMMOW U/IN 3aBUCUMOW XapaKTepuUCTUKOM cpabaTbiBaHUS;
C NYCKOM MO HaNpsXXeHuto;

C KOMBMHMPOBAHHbIM MNYCKOM NO HANPAXKEHUIO;

C YCKOPEHWEM NOC/e BKNHOYEHUS;

C [leNCTBMEM Ha CUTHAN WM OTK/IIOYEeHMe.

40
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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 OTCTPOMKM OT NYCKOBbIX TOKOB Harpy3Ku 1 NoBbIWEHWA YYBCTBUTE/IbHOCTU TOKO-
BbIX 3aWNUT AaHHble cTyneHn MT3 moryT 6biTb AOMNOIHEHbI MYCKOBbIMW OpraHamu no
HanpsXXeHuto. BO3MOXKeH BBOZ NYCKOBOrO OpraHa no SIMHEMHbIM HanpaxkeHUam u/vmam
Mo HanNpAXeHuto 0b6paTHOM NocNes0BaTENbHOCTU (KOMBUHMPOBAHHbIN NYCK).

[na ycKkopeHus AencTBMA 3alLMT NOC/AE ONepaTUBHONO BKIOYEHUA BbIKAOYATENA U B
umknax AMB ana MT3-3 n MT3-4 BO3MOXXHO BBECTU yCKopeHue. YMT3 BBoauTCA nocne
nponagaHua curHana «PMO» Ha Bpema «TBy». Bbiaep:kka BpemeHu AnA yCKopeHua 3a-
haeTcA yctaBkol «TymT3». Bpemsa BBOAA YCKOpPEHMA U Bpems ero cpabaTbiBaHUA 3a4a-
I0TCA OAMHAKOBLIMU A/1A BCEX CTYMNEHeN.

[na cornacoBaHMA TOKOBbIX 3aLLMUT CO CMEXHbIMM 31€MEHTAaMU CETU, UMEIOLLIMMMU 3a-
LMTbI C TOKO3aBUCUMbIMW XapaKTepUCTUKaMm cpabaTbiBaHusa, MT3-3 u MT3-4 MOXKHO
TaKXe HacTpouTb Ha cpabaTbiBaHMEe MO OA4HOWM U3 WwecTn AocTynHbiXx TXC. JocTynHble
TUMbI XapaKTePUCTUK NpeacTaBneHbl B Tabanue 4.1.5. Fpaduku xapakTepmcTmk cpabaTbl-
BaHWA npueegeHbl B NMPUTOXKEHUN b. Myck ctyneHn MT3 npoussoguTca npu TOke
1,1lcp, BpemAa BO3BpaTa onpeaenserca ycraBkoh «TBo3s». Mpu Bbibope TXC ycTaBka
«Tcp» urHopupyetca. [Ins Bcex XxapakTepmucTUK pacieTHoe Bpems cpabaTbiBaHuA:

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

e He npesbiwaeT 300c.

MpY MCNONBb30BaHUM MAKCUMANbHOW TOKOBOM 3alLMTbl B KQYeCTBe 3aLWnTbl OT nepe-
rpysku MT3-3 n MT3-4 MOXKHO NepeBecTun C AeWNCTBUA Ha OTKIOYEHME Ha AelcTBUE Ha
curHan.

TexHuuyeckme napameTpbl NnpueeaeHbl B Tabauue 4.1.6.

PacnonoyeHune ycTaBOK B MEHIO YCTPOICTBA NpuBeaeHo B Tabanue 4.1.7.
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Tabnnua 4.1.4 — KoHourypaumoHHsblie Katoun MT3-3 n MT3-4

HaumeHoBaHue KOHUry- AnanasoH 3aBoAcKoe 3Ha- 0O603HaueHue B
PaLMOHHOrO KAtoya 3HaueHui YeHune MeHIo
BO - Pexkum paboTtbel OHM EnoK
npv HeMCNPaBHOCTM Lienei Pas Bbnok OHM npu HUH
HanpAXeHua P
B21, B36 - BLSO,D,/BI:IBO,CI, 3a- /4 ) MT3-3 / MT3-4
LMTBI U3 AeicTBuA
OTKN
P HM-
OTKN
Z;?), B38 - baokunposka no BKA OTKN Bnok no 1B
NHB
B24, B39 - XonoaHbli nyck -/ + - Yuet XN
B25, B40 — bnoknpoBKa
npw BTH /+ Bnok npu BTH
OTKN
iﬁ'fsl - flyek no Hanpa- Un OTKN Myck no U
U2 +Un
Heszasucumas
WHBepcHas
CunbHoO
MHBepcHasn
B28, B43 - Tun xapaktepu- YpesBblYalHO MH- HesaBncumas Tun TXC
CTMKM cpabaTbiBaHMsA BepcHasn
AnantenbHo
MHBepCHas
KpyTas
Monorasn
B29, B44 - YcKkopeHue -/+ - YMT3
B31, B46 - [lelicTBue 3a- OTKN OTKN CpabaTbiBarie
LWNTBI Curnan

42
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PucyHok 4.1.4 — ®yHKunoHanbHas cxema MT3-3
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PucyHok 4.1.5 — ®yHKLMOHaNbHasA cxema MT3-4
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Tabnvua 4.1.5 — NapameTpbl cpabaTtbiBaHMA 1 Bo3BpaTa TXC

HaumeHoBaHue Bpems
Bpems cpabatbiBaHuA
XapaKTEePUCTUKU BO3BparTa
0,14
WHBepcHas TMS = PEC Tso38
() -1
cp
13,5
CuNbHO MHBEpPCHasA TMS * TN Tso3B
(ﬁ) -1
80
YpesBblyaiiHo MHBEPCHaA TMS = R Tso38
(7ep) 1
120
[nvTtenbHo nHeepcHas TMS * I~ Tso3B
(w) -1
! TMS
KpyTas (PTB-1) I st Tso38B
30+ (15 -1
cp
1
5 T TMS
Monoraa (PT-80) 5 I 1 TBo3B
0x((75-1)/6
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Tabnnua 4.1.6 — TexHMyeckune napametpbl MT3-3 n MT3-4

HaumeHoBaHue [AnanasoH [AuckpetHocTb | 3aBopackoe | O603HaueHue
napametpa 3HauYeHuin 3aAaHuA 3Ha4YeHue B MEHI0
YcTaBKa no TOKy BO BTO- 0,1-200 0,01 10 Icp
PUYHBIX BENUUYMHAX, A
KoadduumeHT Bosspata
NYCKOBbIX OPraHoB No 0,5-0,99 0,01 0,95 Kso3B
TOKY
YcTaBKa no BpemeHu cpa- 0-300 0,01 0,5 Tep
6aTbiBaHMA, C
YcTaBKa no BBOAY YCKO- 01-5 0,01 1 Tey
peHus, ¢
YcTaBKa no BpemeHwu cpa-
6aTtbiBaHMA YMT3, ¢ 0-10 0,01 01 Tymrs
YcTaBKa no koadouum-
1-1 1 1 ™

eHTy TMS (gna TXC), ¢ o 0 o S
Bpems Bo3BpaTa (ans
TXC), ¢ 0-300 0,01 1 TBO3B
Yron makcMmanbHOM vyB- 0-359,9 01 45 Famu MT3
CTBUTENbHOCTU by, TPAS
YcTaBKa no HanpsKeHuto
BO BTOPMYHbIX BEANYU- 0,2-100 0,1 50 Ucp
Hax, B
YcTaBKa no HanpsKeHuto

6 W -
obpaTHoW nocnenosa 0,2 -100 01 20 U2ep
TE/IbHOCTU BO BTOPUUHBIX
BeNnYnHax, B
KoadduumeHT Bosspata
NyCKOBbIX OPraHoB No - - 1,05 -
HanpAXKeHWto
K

pPaTHOCTb X0NI04HOTO 15-10 01 3 Kxn
nycka
MocTosiHHan oxnaxae- 1-120 1 30 Toxn XIT
HWA, MUH
MocTosHHan Harpesa, 1-120 1 60 Tharp XN
MWH
B
E?E"": Brokmposku ot 01-1 0,01 03 T6nok BTH
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Tabnvua 4.1.7 — MecTopacnono»keHue yctaBok MT3-3 1 MT3-4 B MeH}0 yCTpoOMCTBa

FnaBHOe meHIo MogmeHio 1

MoagmeHio 2

NogmeHto 3

YctaBku P3nA -> YcraBkn 1/2

- Obwwme MT3

YctaBku P3nA - YcraBkn 1/2

-> MT3-3

Yctasku P3nMA - YcraBkn 1/2

> MT34

4.1.3 3awmra ot 033

33 npegHa3sHaveHa 1A 3aWmTbl OT 04HOdA3HbIX 3aMblKaHMI Ha 3emnto. MpeaycmoT-
peHo aBe cTyneHun oT 033, KarKaas M3 KoTopbix cogep*ut OHM HyneBoli nocneposa-
TE/IbHOCTU U MOKeET bbiTb HAaCTPOEHA B clieaytoLmx KoHdurypaumsax (Tabavua 4.1.8):

® HeHanpaBJ/ieHHaA 3aullnTa No TOKY;
® HeHanpae/eHHaA 3almnTa NO TOKY C NYCKOM NO HAaNPAXeHUIo;

e curHanmsauma 033 no 3Uo;
® HanpaBieHHaA 3aluTa;

e C AEVICTBMEM Ha CUTHaN Uan OTKA4YeHKe.

DyHKLMOHANbHbIe cxembl 33-1 1 33-2 npuBegeHbl Ha PucyHke 4.1.6 u PucyHke 4.1.7.

Tabnvua 4.1.8 — KoHourypaumoHHble Katoum 33-1 n 33-2

HanmeHoBaHue KOH$UrypaumoHHoro AwnanasoH 3aBopcKkoe 0O603HaueHue
Knoua 3HauyeHu 3HauYeHue B MEHI0
B51, B56 - B
Su, 56 - BBoA/BbIBOA, 3aLNTLI U3 e+ ) 33.1/332
AeicTeua
S23 — PacueT TOKa HyneBoi nocneno- S+ ) Pacuet ToKa
BaTe/IbHOCTU NO Ppas3HbIM TOKaM 3lo
3lo
B52, B57 - Twn 33 3lo + 3Uo 310 Tun
3Uo
Hanpasn
. OTKN
B53, B58 - [leiicTBue 3awmThbl Curran OTKN CpabaTtbiBaHue
HM+
B54, B59 - KOHTpOo/ab HanpaBaeHHOCTH HM- HM+ OHM

27.12.31-100-23566247

47



PykoBoacteo no skcnayatauuun MK3IM-Mwukpo 2.0

R

[ 1-eg U

954

154

-£€ WHO

%

+£€ WHO

654

H1esg-zzs]
uh Q:osm_.;
. <qs—_°né]
L -¢c d
2 | - | z-¢€ don
L L
o S p—_
158 z€€ d|
-£6 WHO
+£8 WHO
|
HLeaa=zzs|
uh a:osm_.;
. < _°n€]
L ccd
z | - | 1-g€ don
_- —-

csd

<l
L-cg doj

PucyHok 4.1.6 — ®yHKLMOHaNbHasA cxema 33-1 n 33-2

Tun npucoeanHenusa» = OJ1, BB, CB

ANA CeEPBUCHOMN YCTaBKU «
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PucyHok 4.1.7 — dyHKuMoHanbHas cxema 33-1 n 33-2
019 CEPBUCHOM YCTaBKKM «TunN npucoeanHeHma» = TH

Obnactb cpabaTtbiBaHMA HanpasneHHo OHM 3agaeTca, Kak Uy MT3, yrnom maKkcu-
MaNbHOW 4YyBCTBUTENbHOCTM my. Torga obnactb cpabaTbiBaHMA ByaeT onpenenaTbcs
AnanasoHom —90%<hmy<+900, yto coctasaset 180°. OTcUeT BbiLEYNOMAHYTbIX YI/10B Be-
netcs ot ocv BekTopa 3Uo NpoTmB YacoBow cTpenku (PucyHok 4.1.8). OnpeaenenHue yrna
MeXay TOKOM U HanpsxeHnem 6aokupyetca npu 3Uo < 15B u 3lo < 15MA (BTOpUYHbIE
3HauyeHwua). Mpu Mcnonb3oBaHUKM pacyeTHOro Toka HIM onpeaeneHve yrana ocywecTsas-
eTcA Npu Tokax cebiwe 0,2A (BTOpUYHbIE 3HAaYEHUSA).

Mpw HencnpaBHOCTAX B LenAX HanpAXeHWA TOKOBaA 3aluuTa C NyCKOM MO Hanpsxe-
HUIO NepPeBOAMTCA B TOKOBbIN PeXMM, paboTa HanpaBeHHOM 3alumTbl H10KUpyeTca.

TexHuuyeckme napameTpbl NnpueeaeHbl B Tabauue 4.1.9.

PacnonoxeHue ycTaBOK B MEHIO YCTPOMCTBA NpuBeseHo B Tabanue 4.1.10.

Tabnvua 4.1.10 — MecTopacnonoxeHue ycTaBok 33-1 1 33-2 B MeHI0 yCTPOMCTBa

FnaBHoOe meHIo Moamexto 1 MoagmeHtio 2 NMogmeHtio 3
Ycrtasku P3nMA >  Ycraskn1l/2 -> O6wwme 33

Ycrasku P3nA > YcraBkn1l/2 -> 33-1

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

MpucoegnHenne -
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dmy

3oHa \
cpabaTbipaHua

/
3oHa
HEYYBCTBUTENIBHOCTM

PucyHok 4.1.8 — OnpegeneHune HanpasaeHUA MOLLHOCTU HYNeBOM NoCAeA0BaTeNbHOCTU

Tabaunua 4.1.9 — TexHnyeckne napametpbl 33-1 n 33-2

HaumeHoBaHue AnanasoH JAuncKpeTHOCTb 3aBopgckoe 0O603HaueHue
napameTpa 3HaYeHu 3aAaHuA 3Ha4YeHue B MEHI0
YcTaBKa no TOKy B nep- 0,05 -
¥ B nep g 0,01 0,5 Icp
BUYHbIX BE/IMYMHAX, A 300,00

KoadduumeHT Bosspata
NyCKOBbIX OPraHoB No - -—- 0,95 -
TOKY

YcTaBKa no BpemeHun

0-300 0,01 1 Tep
cpabaTtbiBaHus, C

YcTaBKa no BpemeHu

0-10 0,01 0 Tso3B
BO3BpaTa, C

Yron makcumasnbHoi
YYBCTBUTENIbHOCTU by, 0-359,9 0,1 90 Fmy 33
rpag,

YcTaBKa no Hanpsaxe-
HUIO BO BTOPMYHbIX Be- 0,2-100 0,1 30 Ucp
Nn4nHax, B

KoadpduumeHT Bo3Bpata
NYCKOBbIX OPraHoB Nno - - 1,05 -
HanpaAXXeHuto
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4.1.4 3awmMTa MMHUMANbHOTO HaNpsAXXeHuA

3MH npepgHa3HayeHa ana obecneyeHnn HageKHOW PaboTbl OTBETCTBEHHbIX NOTpe-
b6utene nNpuM HegONYCTUMOM CHUMKEHUM HANPSXKEHMSA B 3/1IEKTPUYECKOMN CeTU. 3Hauu-
TeNbHOE CHUXKEHNE BO3MOXKHO NpU BN3KUX KOPOTKUX 3aMbIKaHUAX UK NPU 3HAYUTE b-
HbIX Meperpy3Kax. B Takux pexkmmax 3almuta npom3BoamUT OTKAOYEHNE HEOTBETCTBEHHbIX
npUcoeanHEHUI, YTO NO3BOJIAET COXPAaHUTbL MUTaHME M 3aMyCK OTBETCTBEHHOW Harpysku.

MpeaycmoTpeHo gge cTyneHy 3MH, Kaxaan U3 KOTOpbIX MOXeM BbiTb HaCTpoeHa B
cnepyowmx KoHourypaumax (Tabavua 4.1.11):

e ¢ 6NOKMPOBKOW MO AUCKPETHOMY BXOAY;

e C 610KMpOBKOWM OT Nycka MT3-3 u MT3-4;

® C AeiCTBMEM Ha CUTHAM UAN OTKAKOYEHME.

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

3awmTa cpabaTbiBaeT NPU CHUNKEHUWN BCEX JIMHEMHDBIX HAMPAXEHUIN HUMXKE YCTaBKU
cpabaTbiBaHMA. [NA UCKIOYEHWA HECe/IeKTUBHOIO OTK/IIOYEHUA BBOAHbIX NpucoeguHe-
Hul npu K3 Ha oTX04AWMX IMHUAX HEBONBLLIOW NPOTAXEHHOCTU, BOSMOXKEH BBOJ, 610-
KMPOBKU NPU NyCKe TOKOBbIX 3aLnT. [pn HEMCNPABHOCTAX B LLeNAX HANPAMXKEHUA CTyneHn
3MH 6n0okupytoTcA.

TexHuuyeckme napameTpbl NnpuBeaeHbl B Tabaunue 4.1.12.

PacnonoxeHune ycTaBoK B MEHIO YCTPOICTBA NpuBeaeHo B Tabanue 4.1.13.

Tabavua 4.1.11 — KoHdpurypaumoHHble kKaoun 3MH-1 n 3MH-2

HavmeHoBaHMe KOHGUrypaLMoHHOro AwuanasoH 3aBoacKoe 0O603HayeHue B
K/o4Ya 3HAYEeHUMn 3HayeHue MeHIo
BG}, B66 - BBoA/BbIBOA, 3aLUMThI U3 S+ ) 3MH-1 / 3MH-2
Aencrena
OTKN
B62, B67 - bnoknposka no 1B BKN OTKN Bbnok no B
NHB
B63, B68 - biiokmpoBKka no nycky MT3-
31 MT3-4 /+ Bnok no MT3
" OTKN
B64, B69 - [leiicTBue 3awmThbl Curran OTKN CpabaTtbiBaHue
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Ucp 3MH-1
_[r —_—
Usc < B61
" T &
Uca U=
Hewcnp LIH <Jlyck 3MH-1
Teo 1 g
| =t r M1
PrB
863 — 3MH-1 curu
Myck MT3-3
—
Myck MT3-4 B62
0=
N
18 ] T
[t
Ucp 3MH-2
s
Uec FU< BG/G
1 &
Uca U<
<Giyox 2
T2 g
‘ s 3MH-2
PMB
865 - 3MH-2 curu
Myck MT3-3
—
Myck MT3-4 BET
0=
—Oq\l——()
15 ] s
3ot

PucyHok 4.1.9 — ®yHKumnoHanbHaa cxema 3MH-1 1 3MH-2
01 CePBUCHOM ycTaBKKM «Tun npucoeanHexusa» = OJ1, BB
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Ucp 3MH-1
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PucyHok 4.1.10 — ®yHKuMoHanbHaa cxema 3MH-1 n 3MH-2
O CEePBUCHOM yCTaBKKM «TUN npucoeanHeHma» = TH
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Tabnnua 4.1.12 — TexHuyeckune napametpbl 3MH-1 n 3MH-2

HaumeHoBaHue [AnanasoH [AunckpeTHOCTb 3aBoackoe | O6o3HaueHue
napametpa 3Ha4YeHu 3aAaHuA 3Ha4YeHue B MEHI0
YcTaBKa no Hanpsxe-
HUWIO BO BTOPUYHbIX Be- 0,2-100 0,1 60 Ucp
Nn4nHax, B
KoadduumeHT Bosspata 105
NYCKOBbIX OPraHoB !
YcTaBKa no BpemeHu
P 0-300 0,01 1 Tep
cpabaTbiBaHus, C

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

FnaBHOe meHI0 MogmeHio 1 MogmeHio 2 NopmeHto 3
YctaBku P3nA -> Ycraskn 1/ 2 -> 3MH-1
Ycrasku P3nA - Ycraskn 1/ 2 - 3MH-2

4.1.5 3awmTa OT HECUMMETPUM HaNpAXKEeHUN

3HH npegHasHayeHa 419 BbIABAEHNA HECUMMETPUYHBIX PEKMMOB PaboTbl 3/1EKTPYU-
YECKMX CeTeN U OTK/IIOYEHWUA YYBCTBUTEIBHOM K HUM Harpysku. YpoBeHb HECUMMETPUU
Mo HaNPSXKEHUIO ONpesenseTcs Kak:

roe:

Ny

* 100%,
1

Ui — geicTsyrolLee 3HaUYeHNe HanpsiXKeHWs NpPsAMoi Nocne0BaTeNbHOCTH;
U, — aeicTeyloLLee 3HaYeHMe HanpsaxXeHna ob6paTHOM Nocsiea0BaTe/IbHOCTY.

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

6nokumpyetcs.

dyHKUMOHaNbHaA cxema 3HH npuBeseHa Ha PucyHke 4.1.11. OnucaHue KoHouUrypa-
LMOHHbIX KNtoyel npuseaeHo B Tabauue 4.1.14.
TexHuyeckre napameTpbl 3aWmMTbl NpueeseHbl B Tabamue 4.1.15.
PacnonorkeHue ycTaBoK B MeHI0 yCTponcTBa npueeaeHo B Tabauue 4.1.16.
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Tabnvua 4.1.14 — KoHdurypaumoHHble kKatoumn 3HH

HanmeHoBaHue KOH$UrypaumoHHoro [AnanasoH 3aBoacKoe 0O603HauYeHne
Knwoya 3HaYeHuin 3HayeHue B MEeHI0
B71 - BBoa/BbIBOA, 3aLLMTbI U3 Aeit- o+ ) 3HH
cTBuA
o OTKN
B72 - JeicTene 3awmTbl Curan OTKN CpabaTtbiBaHue
Nep 3HH
JTU>
[uant | _ & BYJ_ " Myck 3HH]|
[s22:Bea T > T : J TepBHH oo
Heucnp LIH > ) [ \ < 3HH
PME ~ : 3HH curn
PucyHok 4.1.11 — ®yHKUMOHaNbHaA cxema 3HH
Tabavua 4.1.15 — TexHnyeckue napameTpbl 3HH
HaumeHoBaHue Awnana3oH JANCKpeTHOCTb 3aBopckoe 0O603HaueHue
napamertpa 3HauYeHuin 3afaHua 3HayeHue B MEHI0
YposeHb cpabaTbiBaHmA 0,5 100 01 15 Nep
no HecummeTpun, %
KoadduumeHT Bo3Bpata 095
NyCKOBbIX OPraHoB !
YcTaBka no BpemeHu 0-300 0,01 1 Tep
cpabaTtbiBaHus, C
Tabaunua 4.1.16 — MecTopacnonoeHue yctasok 3HH B meHto ycTpoictea

FnaBHOe meHI0 MogmeHio 1 NMogmeHtio 2 MopmeHto 3
Ycrasku P3nA -> Ycraskn 1/2 > 3HH
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4.1.6 3awmTa OT NOBbILWEHHOrO HanpaAXeHus

[na 3awmTbl NoTpebuTenei, YyBCTBUTENbHbIX K MOBbILWEHWIO HANPAXKEHUA (Hanpu-
Mep, KoHZeHcaTopHble 6baTapen 1 TpaHchopmaTopbl), B YCTPOMCTBE NPeayCMOTPEHbI ABe
ctyneHu 3MH.

MycK 3aWwmThl OCYLLECTBNAETCA OT NYCKOBbIX OPraHOB MAaKCUMasIbHOTO HanpsAXKeHUa
(Ung, Usc, Uca), 06beanHeHHbIx no cxeme «U/TN». 3awmTa 610KMPYETCa Npu OTCYTCTBUM
curHana «PMB».

dyHKUMOHanbHaA cxema 3MH npusegeHa Ha PucyHke 4.1.11 u PucyHke 4.1.12. Onu-
CaHWe KOHOUIypaLMOHHbIX KAtoyelt npueeaeHo B Tabanue 4.1.17.

TexHUYecKne napameTpbl 3alLMTbl NpuBeaeHsbl B Tabanue 4.1.18.

PacnonoxeHue yCcTaBOK B MEHIO YCTPOICTBa NpuseseHo B Tabaunue 4.1.19.

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

HanmeHoBaHMe KOHPUrypaLMoHHOro AwvanasoH 3aBoacKoe 0O603HaueHne
KAoya 3HauyeHu 3Ha4YeHune B MEHI0
B7(3, B81 - BBoa/BbIBOA 3aLUMThI U3 o+ ) 3MH-1/3MH-2
aencteua
o OTKN

B77, B82 - [leiicTBue 3awmThbl Curvan OTKN CpabaTtbiBaHue
OTKN

B78, B83 - bnokmposka no 1B BKN OTKN Bnok no B
MHB

Tabauua 4.1.18 - TexHnyeckme napametpbl 3MH

HaumeHoBaHue [Anana3oH [nckpeTHOCTb 3aBogckoe | O6o3HaueHue
napametpa 3HauYeHun 3apaHuA 3HaueHue B MEHI0

YcTaBKa no Hanpsaxe-

HUIO BO BTOPMYHbIX Be- 50-200 0,1 115 Ucp
An4nHax, B

KoadduumeHT Bosspata . N 1.05 N
NYCKOBbIX OPraHoB !

YcTaBKa no BpemeHu 0-300 0,01 1 Tep

cpabaTtbiBaHus, C
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Tabnvua 4.1.19 - MectopacnosoxeHue yctaBok 3MH-1 un 3MH-2 B meHto ycTpolicTBa

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NogmeHto 3
YctaBku P3nA - YcraBkn 1/2 i 3MH-1
YctaBku P3nA - YcraBkn 1/2 i 3MH-2
Ucp 3MH-1
JU=
Uas U 1 1
B76
JU> Myck 3MH-1
Usc U= I & ¥ |
Tep 3MH-1 B77
JU= [ 3MH-1
Uca u == 4
i a1 o]
<>
0
[nB |Bnok3nH Tj\l
1 1
3
Ucp 3MH-2
TU> — 1
Uas 1 1 3MH 6nok
B81
JU= £ Nyck 3MNH-2
Une U>| | ] 2 yex ‘
Tep 3MH-2 Baz?
t
JU= L 3MH-2
Uca u = F
— 3MNH-2 curu
B83 . |
<>
0
[0 |Bnok3nH Tj\l
1 1
3
&
‘ Hewcnp LH

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

27.12.31-100-23566247
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Ucp 3MH-1

yck 3MH-1

Tcp 3MH-1
e 3MH-1
[yck 3NH-2

Tcp 3MH-2
L2, 3MH-2

0
[0B | Bnok3nH TN
o
Hewcnp UH 1

PucyHok 4.1.12 — ®yHKumoHanbHaa cxema 3MH-1 v 3MH-2
ONA CepBUCHOM yCcTaBKM «Tun npucoeanHeHma» = TH

4.1.7 KoHTponb ucnpasHoctu LLH u HanpaxXeHue c60pHbIX WKH

PYHKUMA KOHTPONA Lienein HanpaXeHUA npefHasHayYeHa 414 BbIABNEHUA HEMCNpPaB-
HOCTel B LenAx HanpaxeHua n 6N1oKMpoBaHUA GYHKLMI 3aLWNUT MU aBTOMATUKK, KOTOpble
B TaKUX pEXXMMaxX MOryT paboTaTb HenpaBuAbHO. TaKUMKW HEMCMPABHOCTAMM MOTYT ObITb:

®  OTK/IlDYEHMEe aBTOMATMYECKOTro BbiK/oYaTens (aBTomaTa) uenein HanpaxKeHus;

e 00pbiIB LEeneln HanpsaKeHs;

® [eperopaHve O4HOrO WAM HECKO/IbKUX NpefoxpaHuTenel B NepBUYHBIX Lienax

nameputenoHoro TH.
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KOHTpOnb MCnNpaBHOCTM oOcyllecTBaseTcA caeaylowmmmn cnocobamu (Tabauua
4.1.20).

1) KoHTpoAb NONOXKEHMA aBTOMaTa Lenei HanpaxkeHua yepes [1B 3aWwmTbl C UCNONb-
30BaHMEM ero A0NOIHUTENbHbIX 610K-KOHTAKTOB.

OTK/OYEHNE aBTOMATMYECKOrO BbIK/IOYATENA MOXET Mpoun3oinTn npu K3 B uenax
HaNpAXeHUa BCieacTBME OLIMOKM 06CNYKMBAOLWEro NepcoHana Uan Npu HeMCNpaBHO-
CTV camoro aBTomara. MonoKeHWe aBToMaTa KOHTPOIMPYETCA Yepes3 AUCKPETHbIN BXOA,
Mpw noasneHuun nornyeckoro Hyna Ha B «AsT TH» curHan «Heucnp LH» dopmupyetca
6e3 BblAepPKKN BPEMEHU.

2) O6pbIB LEener HaNPAKEHUA BbISBAAETCA NPU OAHOBPEMEHHOM BbINONHEHWM Clie-
Ayowmx ycnosuii (PucyHok 4.1.13):

®  OTCYTCTBME BCEX IMHEWMHbIX HANPAXKEHUN;

®  OTCYTCTBME NYCKOBbIX curHanos MT3;

® Ha/Au4yMe TOKOB HarpysKu.

3) MeperopaHue 04HOTO MU HECKOIbKMX NPeAoXpaHMTeei B MepBUYHbIX LEensx U3-
MepUuTeNbHOro TpaHchopmaTopa HaNPAKEHUA NPUBOAUT K cpabaTbiBaHuio KLH npu BbI-
NOJIHEHUM CNEeAYIOLWNX YCNOBUIA:

® 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 «Tcp HUH» (Tabaunua 4.1.21).

Mpy HencnpaBHOCTAX B LENAX HaNpAKeHWA, BbIABNEHHbIX CUCTEMOM CaMOAMarHo-
CTUKM ycTpolicTBa, yHKuma KLH 6nokunpyeTca.

Mpu ycTaHoBKe 6710Ka B Kamepy nameputenbHoro TH 1 3aiaHUM COOTBETCTBYIOLLETO
3HaYeHUA ycTaBKkM «TUN NPUCOeAUHEHUAY», KOHTPO/Ib UCMPABHOCTM MOXKET TaKkKe OCy-
LLLeCTBAATLCA C MOMOLLBIO ANCKPETHOro 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 8 Tabanue 4.1.22.
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Ucp KL{H
s P
Usc U< —
IE S$22=Fe3 TH > ! B85

e e -

Inarp KUH 4 - — Hewucnp LUH
IE .ﬂ | > B - ABT TH )
] &

T | >

I8 e
- 1

fle | L

Myck MT3 > ———
[Myee MTa J

IE%JU> & ]

12cp KUH |

=

PucyHok 4.1.13 — dyHKUMOHaNbHaA cxema KoHTpoasa LIH ans otxoaawmx IMHWA U BBOA-
HOTO BbIK/lOYaTeNA

"*\’(’H evcnp LIH

PucyHok 4.1.14 — ®yHKunoHanbHaa cxema KoHtpona LIH ana kamepbl TH
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Tabnvua 4.1.20 — KoHdurypaumoHHble katoum KLUH

HaumeHoBaHMe KOHPUrypaLMOHHOro [AnanasoH 3aBoackoe 0O603HauYeHne
Knwoya 3HaYeHuin 3HayeHue B MEeHI0
B86 — Bsoa/sbisog KLH 13 aeiicteus -/ + - KUH

Tabnvua 4.1.21 — TexHnuyeckne napametpbl KLH

HaumeHoBaHue [Ovana3oH | [AuckpetHoctb | 3aBogckoe | O6o3HaueHue
napametpa 3HauYeHun 3agaHuA 3HaueHue B MEHI0

YcTaBKa no HanpsAXeHuto
BO BTOPUYHbIX BEINYN- 0,2-100 0,1 20 Ucp
Hax, B

YcTaBKa No HanpAXeHuto
obpaTHoW nocneaosa-
TeNIbHOCTU BO BTOPUYHBbIX
BennYmnHax, B

0,2-100 0,1 15 U2cp

KoadduumeHT Bo3spata
NYCKOBbIX OPraHoB No - - 1,05 -
HanpAXeHWUto

TOK HarpysKku Bo BTOpUY-

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

YcTaBKa no ToKy cpaba-
TbiBaHWA 06paTHOW no-
cnefoBaTeNbHOCTU BO
BTOPMUYHbIX BeANYUHaAX, A

0,1-200 0,01 0,5 12¢cp

KoadduumeHT Bosspata
NyCKOBbIX OPraHoB No - - 0,95 -
TOKY

YcTaBKa no BpemeHun

0-300 0,01 5 Tep
cpabaTtbiBaHus, C

Tabnvua 4.1.22 — MectopacnonoxeHue yctasok KLUH B meHto ycTpolicTBa

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

YcraBku P3nA -> YctaBkn 1/ 2 - KoHTposnb LIH
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[ns pabotbl aBTOMaTuKM AMNB 1 ABP(BHP) npesycmoTpeH opraH KOHTPO/IA Hanpsxe-
HUA HA COOPHbIX WMHaX, KOTopbit popmupyeT curHan «Ucw» (PucyHok 4.1.15).
[aHHbI curHan bypet cdopmumpoBaH, eciv Ha BCEX BXOAax dnemeHTa «M» byayT
NPUCYTCTBOBATb IorMyeckue «1». B opMMpoBaHMM CUTHANA Y4aCTBYIOT:
® opraH KOHTpons AnHenHoro HanpsaxkeHua Uas, Usc M Uca, KOTOPbIN BnokupyeT
dopmupoBaHue «Ucw», ecnu ypoBeHb HANPAXKEHUA HAXOAUTCA He B 3a4aHHOM
AmanasoHe (Tabaunua 4.1.24);
® OpraH KOHTPO/A HanpaXeHusa obpaTHOM NocAef0BaTENbHOCTH;
®  OpraH KOHTPO/A HANPAXEHUA HYNEBOW NOCAeA0BaTENbHOCTH;
® OpraH KOHTPO/A YacToTbl ceTh, GOPMUPYIOLWNIA NorMyecknii «0» Ha CBOEeM Bbl-
XOA,€ B C/Tly4ae CHUMKEHMA YacTOTbl HMXKE 334aHHOTO YPOBHSA;

B anroputme TakxKe npeaycmMoTpeHa O/I0OKMPOBKA MpU HEUCNPaABHOCTAX B LEensAx
Hanps»keHua (curHan «Heucnp LLH») 1 npu oTCyTCTBUM NOAKNIOYEHUA Leneit HanpsxKe-
HUA (ycTaBKa «Cxema TH» - 6e3 TH).

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

T > PR
Uae U<7 &

0=
Fes

0=
P

U2 max

il
uz JU> O Tep Ucw

B87 L —< Ucw

Hemenp IH ————————— —

Fep Uew
i

3Uo max B88

FU>
W_—- —4

S22=Bea TH > P

PucyHok 4.1.15 — ®opmuposaHue curHana «Ucw»

Tabnnua 4.1.23 — KoHpUrypaLmoHHble Knuu ans curHana Ucu

HanmeHoBaHue KOH$UrypaumoHHoro AwnanasoH 3aBoacKoe 0O603HaueHue
Knoya 3HauyeHui 3Ha4yeHue B MEHI0

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

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

HaumeHoBaHue
napamertpa

[AnanasoH
3HaA4YeHUM

JANcKpeTHOCTb
3aAaHuA

3aBoacKoe
3HayeHue

0O603HaueHue
B MeHI0

YcTaBKa N0 MakcMmasb-
HOMY HanpaxXeHut BO
BTOPUYHbIX BeNnYUHax, B

50-200

0,1 115

Ucw max

YcTaBKa N0 MUHUMaNb-
HOMY HanpAaXeHU BO
BTOPUYHbIX BEIMYUHAX, B

0,2-100

0,1 90

Ucw min

YcTaBKa No HanpaXKeHuto
obpaTHoW nocneaosa-
TE/IbHOCTU BO BTOPUUHBIX
BENNYMHAX, B

0,2-100

0,1 15

U2max Ucw

YcTaBKa No HanpAXeHuto
HyNeBoW nocneaosa-
TeNbHOCTU BO BTOPUYHbIX
BennYmnHax, B

0,2-100

0,1 15

3Uomax Ucw

KoadduumeHT Bosspata
NyCKOBbIX OPraHoOB No
HanpsaxeHuto 3Uo, U2

1,05

YcTaBKa cpabatbiBaHMsA
no vacrorte, 'y,

45-55

49,90

KoadduumeHT Bo3spata
NYCKOBbIX OPraHoB Mo Ya-
cToTe

Fyct+0,1ly,

YcTaBKa no BpemeHu
CpaﬁaTblBaHMH, C

0-300

0,01 2

Tep

Tabanua 4.1.25 — MecTopacnonoxKeHve yCTaBoK B MEeHI0 YCTPOCTBa

FnaBHOe meHI0

MogmeHio 1

NMogmeHtio 2

MopmeHto 3

YcTtaBku P3nMA -

Ycraskn 1/2

> Ucww

4.1.8 3awwmMTa OT aCUHXPOHHOrO peXKuma

27.12.31-100-23566247
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4.1.9 3awmMTa MMHUMAbHOIO TOKa

3MT npenycmoTpeHa ANA OTKAOUYEHUA SNEKTPUYECKUX ABUTATENEN NPU NOTeEpe UMK
MeXaHWYeCKOM Harpy3Kun Ha Bany (TEXHONOrMYECcKan 3almTa).

3awwmTa cpabaTtbiBaeT NpU CHUNKEHUM BCeX $a3HbIX TOKOB HUXKE 3aaHHOM YCTaBKM.
3awwmTa 610KMpyeTCA NpU OTCYTCTBUM curHana «PMB». 3awmuTa MoXKeT AeicTBoBaTb Ha
CUTHAN U Ha OTK/IOYEHME.

dPyHKUMOHanbHaA cxema 3MT npuseaeHa Ha PucyHke 4.1.16. OnucaHune KoHoUrypa-
LMOHHbIX KNtoyel npuseaeHo B Tabaumue 4.1.29.

TexHUYecKune napameTpbl 3alLnTbl NpuBegeHsbl B Tabanue 4.1.30.

PacnonorkeHune ycTaBOK B MeH0 ycTponcTea npueeaeHo B Tabauue 4.1.31.

Myck 3MT |
Tcp 3MT
= V «

PucyHokK 4.1.16 — ®yHKUMOHANbHAA cxema 3MT

Tabnunua 4.1.29 — KoHdurypaumoHHble kaoum 3MT

HaunmeHoBaHue KOH$UrypaumoHHoro AwnanasoH 3aBogcKoe 0O603HaueHue
KAtoya 3HaYeHu 3HayeHue B MEHI0
B96 - BBoa/BbIBOA, 3aLLMTbI U3 Aei- e+ ) 3MT
cTBUA
OTKN
B97 - flei TK
97 - [lecteume 3awuThbI Curvan OTKN CpabartbiBaHue

Tabnnua 4.1.30 — TexHU4yeckne napameTpbl 3MT

HaumeHoBaHue Awnana3oH JAUNCKpeTHOCTb 3aBopckoe 0O603HayeHue
napamerpa 3HaYeHuIn 3aAaHuA 3HauyeHue B MEHI0

Tok cpabatbiBaHMsA BO

P 0,1-10 0,01 0,5 Icp
BTOPWYHBIX BE/IMUMHAX, A
KoadpduumeHT Bo3Bpata N N 105 N
NYCKOBbIX OPraHoB !
YcTaBKa no BpemeHu 0-300 0,01 1 Tep

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

FnaBHOe meHI0

MogmeHio 1

MoagmeHio 2

NogmeHto 3

Ycrasku P3nA

- YcraBkn 1/2 -

3MT

4.1.10 3awuTa oT HecummeTpum pasHbIX TOKOB
3H® npegHasHavyeHa Ana 3alUMTbl ABUrATENbHOW Harpy3Ku OT HenonHodasHbIX pe-
XUMOB paboTbl (PrcyHoK 4.1.17). YcnoBuamm cpabatbiBaHWA 3aLLMTbl ABAAIOTCA:
e abconoTHOe 3HayeHMe ToKa 06paTHOM MocnefoBaTENbHOCTU AO/KHO 6biTb
60/blLe YCTaBKKM cpabaTbiBaHUA;
® TOK 0bpaTHOM NOCNEA0BaTENbHOCTH, BbIPaXKEHHbIM B MPOLLEHTAX OT TOKa NPAMOM
nocnefoBaTeNbHOCTU, AO/IKEH ObITb HONbLUE 3a4aHHOTO YPOBHSA;
e OTCyTCTBME NyCKa 3awmt MT3, 33 n 3HH.

12/11

12

Myck 3HH >

Ncp 3H®
7=

lcp 3H®
7=

1

B101 | 1cp 3HoO
- _ L .}—‘

<_Myek 3HO

g 3H®
3H® curH

PucyHok 4.1.17 — ®yHKUMOHAAbHAA cxema 3HP

OnucaHue KOHOUIypPaLNOHHbIX Katouen npuseaeHo B Tabnuue 4.1.32. TexHuyeckme
napameTpbl 3awWwmTbl NpueeaeHbl B Tabavue 4.1.33. PacnonoxkeHue ycTaBoOK B MEHIo
ycTpoiicTea npuseseHo B Tabauue 4.1.34.

Tabnvua 4.1.32 — KoHdpurypaumoHHble Kaoum 3HD

HaumeHoBaHue KOHUrypaumoHHoro Awnana3soH 3aBopckoe 0O603HaueHune
K/o4Ya 3HAYEeHUIH 3HayeHue B MEHI0
B101 - BBoa/BbIBOA, 3aLUMTbI U3 Aeii- )+ : 3H®
cTBUA
OTKN
B102 - [ei OTKN Cpab
[ewncTteune 3aWmTbl Curvan pabatbiBaHune

27.12.31-100-23566247
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Tabnnua 4.1.33 — TexHU4yeckune napametpbl 3HO

HaumeHoBaHue [AunanasoH | [lMCKpeTHOCTb 3aBoackoe | O6o3HaueHue
napamerpa 3HaueHui 3apaHuA 3HaueHue B MeHI0

YpoBeHb cpabaTbiBaHUA 0,5 100 01 15 Nep
no HecummeTpum, %
YcTaBKa cpabaTbiBaHuA
no ToKy o6paTHol nocne- 0,1-200 0,01 0,25 lep
[0BaTeNbHOCTU BO BTO-
PUYHbIX BEMYMHAX, A
KoadduumeHT Bo3spata N . 095 N
MYCKOBbIX OPraHoB !
Ycras B

CTaBKa No BpemeHu 0-300 0,01 1 Tep
cpabaTtbiBaHuA, C

Tabnnua 4.1.34 — MectopacnosioxkeHue yctaBok 3H® B meHto ycTpoiicTaea

TnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

YctaBku P3MA -> Ycraskn 1/2 -> 3H®

4.1.11 3awumTa OT Ny/AbCaLnii TOKOB Harpy3Ku

3aWwmTa NpUMeHAeTcA A8 AMarHOCTUKM arperaTa «3/1eKTpoABUraTe/Ib-MeXaHn3m» B
CNy4Yae BO3HMKHOBEHMWA MOBbILIEHHOrO YPOBHA NY/NbCUMPYIOLLEN C YAacTOTOM BpalleHus
NPMBOAMMOrO MexaHU3Ma Harpysku (Hanpumep, BCleACTBUE NPOCKANb3bIBAHUA PEMHSA
no WKuay).

YpoBeHb Ny/1bCaLLMM BbIPaXKAETCA B MPOLLEHTAX OT HOMUHAIbHOM UM MaKCMMabHOM
MOLLHOCTM Harpysku B 3aBUCMMOCTM OT UX COOTHOLLUEHUA U BbIMUCAAETCA MO Bblpake-
HUAM:

l:’MAI-(C B PMl/IH

Pavase = -100% npu Puakc < Pyom

PHOM

Puake — Pvun
Pryasc = —c *100% npu Pyakc = Piom
MAK

roe:

Pmakc M Pmun — MakcMManbHOe ¥ MMHUMAa/bHOE 3HaYeHe MOLLLHOCTU, N3MepeHHoe
3a YCTAHOB/IEHHbI Nepuos;

Prom — HOMWHANbHAA MOLLHOCTb 3/1eKTPOABUraTenNs.
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Ncp 3MT
la 171 % - <" MNyck 3MT
u & 51’96 Tep 3MT B107 '
[Ie e *'—{ - < 3nT|

Pl “ 3T curn

PucyHok 4.1.18 — ®yHKUMOHaNbHaA cxema 3MT

N3meHeHWe aKTUBHOW MOLLHOCTM KOHTPO/IMPYETCA B 3a,aHHOM YCTaBKOM MHTepBane
BPEeMeHMU, NpeBbIWatoLLEeM Nepuos BpalLleH1a NPUBOAMMOrO 31EKTPOABUIaTENIEM MEXA-
HU3ma «Tnynbe».

[na Toro 4tobbl 3aWMTA He PUKCMpPOBANA pesKkMe nepenasbl MOLWHOCTA NPU BKALO-
YEHUWN U OTK/IOYEHWUW BbIK/IOYATENSA, MYCKOBOW OpraH AencTBYeT TONIbKO NpU Haanyum
curHana «PMB» (PucyHok 4.1.18).

OnucaHne KOHOUIypauNOHHbIX Katouen npusegeHo B Tabnuue 4.1.35. TexHuyeckme
napameTpbl 3aWwmTbl NpueeaeHbl B Tabauue 4.1.36. PacnonoskeHue ycTaBOK B MEHIO
ycTpoiicTea npueeaeHo B Tabauvue 4.1.37.

Tabnnua 4.1.35 — KoHdurypaumoHHble katoum 3MNT

HaumeHoBaHMe KOHPUrypaLMoHHOro AwnanasoH 3aBogcKoe 0O603HaueHue
KAtoya 3HauyeHui 3HayeHue B MEHI0
B106 - Beoa/BblBOA 3aLLMTbI U3 Aeil- /4 ) 30T
cTBUA
OTKN
B107 - [ew TK
07 - flectBume 3aWuThbI Curvan OTKN CpabatbiBaHue

Tabnvua 4.1.36 — TexHnyeckue napameTpbl 3MNT

HaumeHoBaHue Awnana3soH JANCKpeTHOCTb 3aBopckoe 0O603HayeHue
napametpa 3HauyeHui 3aAaHuA 3HauYeHue B MEHI0

Y| 6
opOBEHb cpabatbiBaHus, 0,5 - 100 01 20 Nep
%
MNepuoga nynbcaumii, ¢ 0,2-10 0,1 1 Tnynbc
KoadduumeHT Bo3Bpata 095 .
NYCKOBbIX OPraHoB !
Y,

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

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NoameHto 3

YcTtasku P3nMA - YcraBkn 1/2 - 3NT

4.1.12 TennoBasa neperpyska 34

[na BbINOAHEHUA QYHKLMIA 3aWmMTbl SNEKTPOABUrATENEN OT Neperpysku B yCTpon-
CTBe NpeaycMOTPEHA MHTErpasibHO-3aBUCMMan XapaKTepuncTnKa cpabaTtbiBaHmaA, KoTopas
CTPOUTCA HA OCHOBE TENNOBOM Moaenu anekTpoasuratensa (PucyHok 4.1.19).

B111 B112
T

11
L34 B113

d
B114

PucyHok 4.1.19 — dyHKuMOHanbHaa cxema TM 3/

Mporpamma 3almMTbl NO3BOAAET:

KOHTPO/IMPOBATbH TEMNJI0BOE COCTOAHWE 31EKTPOABUIaTeNA NOC/IE ero BKYEHMNA
KaK B HOMWHA/IbHbIX peXXnmax paboTbl, Tak U Npu neperpyskax;

UMUTUPOBATb OX/NAXKAEHUE 3/1IEeKTPOABUIaTeNs NOCAE YCTPaHEHUA Nneperpysku
WM NOTHOM OCTAHOBKM C NMOCTOAHHOW BPEeMEHM, COOTBETCTBYIOLLLEN NOCTOAHHOM
BPEMEHU OX/AaXKAEHUSA;

NPV NOBTOPHBIX MYCKaxX U NePUOANYECKUX Neperpy3Kax yumuTblBaTb HAKOMIEHHbIN
paHee Tenn0BOW UMMYAbLC;

OCYLLECTBNATb AMArHOCTUKY arperaTa «31eKTpoaBUraTesib-MexaH1u3m» npu ove-
peaHOM MycKe MyTem CPaBHEHMUA NPUPALLLEHMA TENJOBOrO MMMY/IbCa 33 BpPems
MYCKa C KOHTPO/IbHbIM 3HAYEeHUEM;

3anpeLLaTtb NYCK 371eKTpoaBuraTena npu ocTaTO4HOM TENJI0BOM UMMYbCe, nNpe-
BbILLAOLEM KOHTPO/IbHOE 3HaYeHue.

68
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TennoBoe COCTOAHME 3NEKTPOABUraTeel, PaboTaloLLmMX B TAXKE/bIX YCIOBUAX MYyCKa,
NoZBEPKEHHbIX YACTbIM NeperpysKkam no TEXHONOMMYECKUM NpUUnHam, byaeT onpege-
NATbCA HE TONIbKO CTEMNEHbIO Neperpyskn 1 eé AAnTeIbHOCTbIO, HO U NPea LW ecTBYOWMM
TEMNN0BbIM COCTOAHUEM.

Mo3aToMy XapaKTepucTMKa cpabaTbiBaHWA 3aLWNUTbI LOIKHA 6bITb MHTErPANbHO 3aBU-
CUMOW OT TOKa, YYMTbIBaTb NPeALLecTByoLLee NeperpysKke TeN10BOe COCTORHME, NpoL,ecc
OTAauu Tensa, Kak B PeXxMme neperpysku, Tak U B HOPMasbHOM peskume paboTbl U OT-
KAtoueHum oT cetn. CTPYKTypa NOCTPOEHMA TaKoro asropuTma A0J/IHa COOTBETCTBOBaTh
andodepeHUManbHOMY YPaBHEHUMIO, YUMTLIBAOLWEMY OTAAYY Tenaa C NOBEepXHOCTU 06-
MOTKM:

dB

TH-EzKIZ—r-B, 4.1

roe:
B — TennoBoi MMNybC, OTPaXKatoWwmnii TeNI0BOe COCTOAHME 3N1eKTPOABUrATENS;
Th — NOCTOAIHHAA BPEMEHM HarpeBsa (OXNaXKAeHuaA) aneKkTpoaBuratens;
T— KO3)OULMEHT UHTETPUPOBAHUSA;

K = Iskg / Ic3 — KpaTHOCTb TOKa neperpysKu.

ITOMY BbIpaKEHUIO COOTBETCTBYET nepeaaToyHas GyHKUMA MHEPLMOHHOrO 3BeHa.
Takum 06pa3om, HaKOMNEHWE TEMNIOBOTO UMMY/IbCa BO BPEMEHU NMPOUCXOAMT MO SKCMO-
HeHUuManbHoMy 3aKoHy. KoadpduumeHT nHTerpupoBaHma T nogobpaH Takum obpasom,
YTOBbI CHUMKEHWE TENIOBOrO MMMY/IbCA NOC/E CHATUA NEepPerpy3kn NPOMCXo4MA0 C NOCTO-
AHHOW BPEeMeHM, COOTBETCTBYIOLLE NOCTOAHHOM BPpeMeHW OXNaXKAeHUs paboTatoLero
anekTpogsuratens. NIpn OTKAIOYEHUU SNEKTPOABUrATENSA OT CeTU KO3QOULMEHT T A0N-
YKeH COOTBETCTBOBATb MOCTOAHHOW BPEMEHU OXNAMKAEHWUSA OCTAHOBNEHHOTO ABUTaTes.
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Ha PucyHke 4.1.20 npuBeaeHbl 3aBUCUMOCTM B; = f(t) B pasnnyHbIX pexkumax paboTbl
3NeKTpoABUraTens.

B+
A
s) 3
/2
1004 <\I /<\2 / 'I
=4 '|'1
504
TZ
54
f f f
cp 1 cp 2

PucyHok 4.1.20 — 3aBUCMMOCTU B; = f(t) Npy pa3nnyUHbIX KPaTHOCTAX TOKa K;:
1 —3aBMCUMOCTb B: = f(t) Nnpu KpaTHOCTM TOKa neperpysku Ki;
W YCTPaHEHWW Neperpyskn A0 MOMEHTa OTKIIOYEHUA 31eKTpoaABUraTeNs;
2 — 3aBMCMMOCTb B; = f(t) Nnpu KpaTHOCTM TOKa neperpysku K
M OTK/IOYEHUW INEeKTpoABUraTeNa Npu goctmeHunun By = 100;
3 —3aBMCMMOCTb B; = f(t) npu KpaTHOCTM ToKa neperpy3ku Kz
M OTK/IIOYEHUM 31eKTpoABMraTens.

MocKoNbKY TOK 06paTHOW NOCNe0BaTENbHOCTM BbI3bIBAET MOBbILWEHHbI Harpes 06-
MOTKM POTOPa, COCTaB/AIOLLAA STOMO TOKA BXOAMT B BbipaKeHue 415 onpeseneHUs IKBU-
BAJIEHTHOIO TOKA, BbI3bIBAOLLErO HAarpeB 3/1eKTpoasuraTens, ¢ kKoapouumeHTom K:

ISKB = I% + K- 12, (42)
roe:

|1 — BbIYMCAEHHDIM TOK NPAMOI NOC/NeA0BaTe/IbHOCTH;

I, — BbIYMCNEHHbI TOK 06paTHOM NoCcAeA0BaTENbHOCTY;

Iskp — SKBMBA/IEHTHbI TOK, MO KOTOPOMY OLLeHMBAETCA Neperpy3oyHas cnocobHOCTb
asurartens;

K — KoaddnumeHT, yunTbiBatoLLMA L0N1€BOE yYacTUe TOKa 06paTHOM nocnesoBaTeb-
HOCTW B TEM/JI0BOW MOAENM ABUraTens.
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MomeHTOM Hayana NycKa aNeKTPoABUraTeNIA CYNTAETCA MOMEHT NPEBbILIEHNA SKBU-
BA/IEHTHOrO TOKa 3af,aHHOM ycTaBKM «lcp». MOMEHTOM OKOHYaHMA — MOMEHT CHUMXKEHUA
HUXKe 3a4aHHOM yCTaBKU. [aHHbIA NPOMENKYTOK BPEMEHU AB/AETCA BPEMEHEM MycKa
3/1eKTPOABUraTENSA, @ MAaKCUMa/bHbIN TOK 33 3TO BPeMsA — NMYCKOBbIM TOKOM 3/1eKTPOABM-
ratena. Toraa Bpema cpabaTbiBaHMA 3aLWMTbI ONPeAenAaeTCca NO BbipaXKeHUIo:

(4.3)

rae:
K = Iskg / Icp — KPaTHOCTb TOKa NeperpysKku;
T = Ty — NOCTOAHHAA BpeMeHU Harpesa ABuraTtens;
Bt — Ha4YaNbHOE TENM0BOE COCTOAHME ABUTaTENA (TEKYLLEE 3HAYEHUE TEMOBOMO M-
nyAnbca), BblpaXKeHHbIN B 0.€.

Mpu BKAOYEHMN ABUraTeNA U3 KXONOAHOIO» COCTOAHUA HA MOMEHT BKJIHOYEHUA Bt =
0. Pacyet TensioBoro umnynbca nponssoautca npu K, > 1 no BbiparkeHuio:

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

Mpw K| < 1 3HaueHune TeNN0BOro MMNY/IbCa ONpPeAeNnseTcs TENI0BOM MOAE/bIO NO Bbl-
parKeHuto:

B, = K? (1 - e_t/T), (4.5)
roe:
T =Tu — onAa paboTatouLero gsuratens;
T =To — ANA OCTAaHOBNEHHOrO ABUraTens.

Mocne OTKAOYEHWUA SNEKTPOABMIaTeNA 3aLLMTON OT Neperpy3Kn yCTpoMCTBO NPouns-
BOAMWT pacyeT BPeMeHM A0 CHATUA BJI0KMPOBKM Ha BKOYEHME aneKTpoasuratens. Mo-
MEHTOM CHATUA 6JIOKMPOBKM CHUTAETCA AOCTUMKEHMNE TaKOrO TEMNIOBOrO COCTOAHUSA /1EK-
TpoABUraTens, Npu KOTOPOM TeKylmid TennosBon umnynsc (By) 6yaetr meHbwe (100 -

BtﬁKDHTp) .
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Mpv BBEAEHWUU UHTErPaNbHO-3aBUCUMOM XapPAKTEPUCTUKN MOXKET OCYLLECTBAATHLCA
[OMarHoCTMKa ycnoBuii nycka (Tabavua 4.1.38). CurHan «Taxkenbiit nyck» byaet cbopmu-
pOBaH, ec/iv NpupaLLeHne TenJ0BOro MMNYbCa 3a BPems NycKa MPeBbICUT 3a4aHHoe
YCTaBKOW 3HaYeHWe:

ABt,rlycrc = Bt,nycn( - Boc‘r > Bt,KOHTp' (46)

roe:

Bt_nycx_ 3Ha4YeHMe Tenn0Boro MMnysibCa Ha MOMEHT OKOHYaHUA NYCKa, KOraa TOK CHU-
3uaca meHee yctasku TI1;

Bocr —3Ha4YeHMe TennoBoro MMNy/1bCa HAa MOMEHT Ha4da/la NyCKa, Koraa TOK npesbiCUN
3Ha4YeHue YCTaBKu;

Bt _kontp — YCT@BKa MO TENNOBOMY MMMY/IbCY, ONpeaeneHHas us YCNOBUI1 HOPMasIbHOFO
nycka.

KomaHaa «3anpet nycka» 6yaet cdopmmpoBaHa, ecam TENI0BOE COCTOSHUE 3/1eK-
TPOABUraTeNs Ha MOMEHT OTK/OYEHMA He AONYCKaeT NOBTOPHOIO NycKa Mo YCA0BUIO He-
O0MNYyCTUMOrO ero Harpesa:

Bt > 100 — B_xourp- 4.7)
Mpw nepepbiBe B MUTaHUW YCTPOWCTBA TENJIOBOE COCTOAHME ABUTATENA COXpaHAeTcA
B 3HEProHe3aBMCMMOM NaMATU, HO HE MePeCcYNTLIBAETCA NOCAE ero BOCCTAHOBIEHUSA.
PekomeHpaumm no BbIOOPY YCTaBOK M XapaKTepuUCTUKM cpabaTtbiBanus TN 3/ npes-

ctasneHbl B MPUTOXKEHNNA B.

Tabauua 4.1.38 — KoHodurypaumoHHble Katoum TN 3,

HaunmeHoBaHue KOHUrypaumoHHoro Awvana3soH 3aBopckoe 0O603HaueHune
Knoua 3HAYEeHUMn 3Ha4YeHue B MEHI0

B111 - BBoa/BbIBOA, 3aLLMTbI U3 Aei- S+ ) ™
cTBUA

o OTKN
B112 - encTeme 3awmTbl CurHan OTKN CpabaTtbiBaHue
B113 - Taxkenblit nyck -/ + - TAXKenbl NycK
B114 - 3anpeT nycka -/ + - 3anpet nycka
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Tabnvua 4.1.39 — TexHnuyeckne napametps! TM I/,

HaumeHoBaHue [Ovana3oH | [AuckpetHoctb | 3aBogckoe | O6o3HaueHue
napametpa 3HaueHu 3apaHua 3HaueHue B MEHI0

YcTaBKka no TOKY BO BTO-

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

KoadduumeHT Bo3spata
NYCKOBbIX OPraHoB No - - 0,95 -
YPOBHIO Nynbcauuii

MocToAHHaA BpemeHn 500 -

1 900 T
Harpesa 3/, ¢ —30000 Harp
MNocToAHHaA BpemeHn 500 -

1 1500 T
oxnaxaenna 3, ¢ ~30000 oxn
KoadduumeHT yyactma
TOKa 0bpaTHoi nocneao- 1-5 0,1 3 KI2
BaTeNbHOCTU
KOHTpO/bHbIN TennoBol 0,5-90 01 40 Bt_KoHTp

mmnynbc, %

Tabnnua 4.1.40 — MecTopacnonoxeHue ycTaBok T B MeH0 yCTPOMCTBa

FnaBHOEe meHI0 MogmeHio 1 NMogmeHio 2 NopmeHto 3

Ycrasku P3nA -> Ycraskn 1/ 2 > T
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4.1.13 NlornyecKasn 3awWwmra WUH

N3 npegHasHayeHa ans AnMkemaaumm K3 Ha cbopHbix WKHax 6e3 BblaepKKu Bpe-
MeHW. 118 3TOro curHasibl OT NYCKOBbIX OpraHoB MT3 HMMKECTOALLMX NPUCOEANHEHNI 3a-
BOJATCA HAa AUCKPETHbIE BXOAbI BbILLIECTOALLMX 3aLLMT B KaYecTBe BXOAHbIX cMrHanos « /B
N3W1» n «AB N3LLU2». B 3aBMcMMOCTM OT TMNa cxembl J13LU aaHHble curHanbl (PUcyHoK
4.1.21):

e 6nokupytoT geicteune JI3LL npu napannensHoi cxeme;

® paspeLlaloT AeNCTBME 3alLmTbl NPY NOCie0BaTe/IbHON CXeMe.

OTKNIOYEHWE BBOAHOTO BbIKNOYATENA MPOUCXOAMUT MO CTEYEHUN PEryIMPYEeMOiA Bbl-
LEPKKN BpeMeHM «Tcp A3W» B CIy4ae HaNNYUA CUrHaNoB nyckos MT3 u oTcyTcTBuM 6110-
KWPOBKM OT YCTPOMCTB OTXOAALMX NPUCOEANHEHWN.

Mpn AAUTENBHOM Ha/NMuMKW NOTUYECKON eAuHMLUbI Ha BXoAe A/A napanfienbHol
CXeMbl W OTCYTCTBUM CUTFHANA ANA NOCNeA0BaTeNbHOM cxembl, GOPMUPYETCA CUTHAN He-
ncnpasHoctn «Heucnp N13LW». Mpu ncnonbzosaHMmn cxembl nocnesosatesnbHon J13LU Ha
BBOZHbIX NPUCOEAMHEHUAX ONA UCKIIOYEHUA HenpaBuaibHOro GopmMMpoBaHUA CUrHana
«Heucnp N3LWW» Heobxoaumo BTopor Bxoa «/AB NI3L2» HacTpouTb Kak «Bcerga 1».

lcp N3LW

_ Bi18 P
Myck MT3-2 y: ~_Myck N3
. Bi19 & B116
MyckMT3-3——  —— Tepfis
. Bi20 S el p— nsw
Myck MT3-4>—— ~ ——
B116

~ 5¢c
[N FEEET 1 B117 )
[EH FERET }1__ T - I:[ - Hewenp naw |

PucyHok 4.1.21 — ®dyHKunoHanbHas cxema J13LU

OnucaHne KoHOUIypaunoHHbIX Kntoder J13LU npusegeHo B Tabauue 4.1.42. TexHu-
Yeckue napameTpbl 3awWwmTbl NpuseseHsl B Tabanue 4.1.41. PacnonoxeHue ycTaBoOK B
MEHI0 yCTpolicTBa nNpueBeseHo B Tabanue 4.1.43.

74 27.12.31-100-23566247



PykoBoactso no skcnayatauunn MK3IM-Mwukpo 2.0

Tabnvua 4.1.41 — TexHnyeckme napameTpsl S13LL

HaumeHoBaHue [Ovana3oH | [AuckpetHoctb | 3aBogckoe | O6o3HaueHue
napametpa 3HaueHu 3aaaHua 3HaueHue B MEHI0

YcTaBKka no BpemeHun

0-10 0,01 0,2 Tep
CpaﬁaTblBaHMﬂ, (o}

YcTaBKa no TOKy BO BTO-

0,1-200 0,01 10 Icp
PUYHBIX BEANYMHAX, A

Tabanua 4.1.42 — KoHourypaumoHHble karoum 131

HaumeHoBaHue KoHUrypa- AwnanasoH 3aBopcKoe 3Ha- 0603HauyeHne
LYMOHHOIO KNtoYa 3HauyeHui yeHue B MEHI0
B116 - B
6 . BOA/BbIBOA, 3aLUUTbI e+ ) BB 3a1UTH!
13 aencTeua
B117 - Tun N13LL Mapaznenbhas Mapannenbhas Tun
MNocneposatenbHas
B118 — Myck /13 ot MT3-2 -/ + + Myck ot MT3-2
B119 - Myck /13 ot MT3-3 -/ + + Myck ot MT3-3
B120 - Myck /13 ot MT3-4 -/ + + Myck ot MT3-4
+Unurt onicu 8 Baoa fCWW -Unw1
Bxop N3LLH ‘:T:'
Myck MT3 Myck MT3
:Ti 7 1o g 1N e & {5
Bxog N3LWH1
— o -1
T on2cu Bsog 2CLU Unur2
Bxog N3LWA1
Myck MT3 Myck MT3
N S W 4] I—WIK/p% 7] R = o
Bxog N3LW2
—_ g e &

PucyHok 4.1.22 — MNocneposatenbHasa cxema J13LL
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+Unut1 c8

o Myck MT: Bsog 1CW Unart
7 —— & =
Bxoq NAW2 T
Do B
on1icuw —
Myck MT3 Bxog N3WW1
L& —"— 8 —~+ & &1 8 —
cB
Bxog N3W1
[ e B
Bxog N3Wwz2
2 e g
onzcu Bsog 2C1U
Myck MT3 Bxoa M3LW1
1 & < — @ * & 6 =]
S -Unut2
JRy— CB - onq_n§mz 5 |
— Myek MT3 -8R
5 - 1

PucyHok 4.1.23 — MNapannenscHada cxema J13LU

Tabnnua 4.1.43 — MectopacnosnioxkeHue yctaBoK J13LU B meHto

FnaBHOe meHI0 Moamextio 1 NoameHto 2 MoameHto 3

YctaBku P3MA -> Ycraskn 1/ 2 -> N3

4.1.14 flyroBas 3awmTta

[yrosas 3awwmTa npefHa3HayeHa A5 BbISBIEHUS U IMKBUAALMMN KOPOTKMX 3aMblKa-
HUI B pacnpefenuTenbHblX YCTPOMCTBAX, COMPOBOMKAAOWMXCA OTKPbLITHIM FOpeHnem
3NeKTpuYecKkon ayru. [1na sToro B yCTPOWCTBE NpeayCMOTPEHbI TPU BXOAA AR NOAKAO-
YeHMA AaTYMKOB AYroBOW 3aLnTbl — GOTOANOLHBIX UM ONTOBOSIOKOHHbIX.

[yrosas 3awmTa MOXKeT ObITb BbINOJIHEHA C MYCKOM MO HAMNPAXKEHWUIO, MPU 3TOM NycC-
KOBOW OpraH Hanpsa»eHuA cpabaTbiBaeT B C/lydae CHUMKEeHUA XoTA 6bl 04HOro IMHENHOro
HanpsXeHWa HUXKe 334aHHOM ycTaBKuW. MycK No Hanps)KeHuto 6NOKMpPYeTca Npu Heuc-
NPaBHOCTAX B LLenAX HanpaxeHua (Hannume curHana «Hemcnp LH»).

[aTtumKkm ayrosoit 3awmtbl [3-1 1 [13-2 BKAtOYEHbI B Uenb curHana « OTK/ CLU ot AA3»,
KOTOpbIN KOHPUrypmpyeTca Ha ntoboe BbIXxogHOe pesie yCTPOoMCTBa.

B 3aBMCMMOCTM OT MecTa YCTaHOBKM AaTyMKa AyroBoi 3awmTbl, [3-3 moKeT bbiTb
BKIOYEH B LieNb curHana «3[A3», 4ecTBYIOWEro Ha OTKAOYeHMEe COBCTBEHHOTO BbIK/IO-
yaTens uam B uenb curHana «OTK/ CW ot A3». Kpome Toro, dopmmnpoBaHMe curHana
«3/43» MOXHO OCYLLLeCTBUTb C MYCKOM MO TOKY.
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BHumaHue!

Ona TMNoB npucoeamMHeHunsa, 3a4aHHbIX Kak «OJ1», «BB» nam «TH» noasneHue cur-
Hana «OTKM 1CW ot A3» BCcerga o03HayaeT OTKAOYEHME OT AYroBOWN 3aWmTbl TOJIbKO
CBOEW CeKumMm (To ecTb Tam, rae yCTaHOB/IEHA 3aLMTa).

B anroputme npegycmotpeH curHan «Pasp 3[13», ¢ nOMOLLbiO KOTOPOro NPOuU3Bo-
AWTCA onepaTuBHbIN BBOA/BbIBOA, 3[13 Uepes KoY yrpas/ieHus.

Mpu BbIABAEHNM CUCTEMOI CAMOANATHOCTUKN HEMCNPABHOCTH B KaHaaxX AyroBoM 3a-
W1Tbl GOPMUPYETCA CUFHAN HEMCNPABHOCTU COOTBETCTBYHOLWEro KaHana «Heucnp A3»,
KOTOPbI 6NOKMPYET AeACTBME HEUCNPABHOMO KaHana.

[na TMNOB NnpucoeanHeHWs, 3aaHHbIX Kak «BB», popmupyeTtcsa curHan «OTKA T or
3[3», KOTOpbIN NpefHa3HAYeH A5 BblAA4YM KOMaHAbl Ha OTK/IOYEHME MUTAIOLLEN CTO-
pOHbI cnnoBoro TpaHchopmaTopa. CurHan dopmupyeTca nNpu creayoLmx ycnosusax (Pu-
CyHOK 4.1.27):

e cpabaTbiBaHUA gatymkos [3-2 uam [3-3;

® Ha/nyuMe NycKa no TOKY UW NO HaMNPAXKEHUIO.

Ona 6nokos MK3[, He MMeloLMX BCTPOEHHOM AYroBoM 3aLWuTbl, Ha CUTHaNbl «BHeww
A31» n «BHew A32» moryT 6bITb 3aBefeHbl BbIXOAHbIE LLenu OT BHELHUX YCTPOMCTB Ay-
rosoit (PucyHok 4.1.29). InA UCKAOYEHNA HECENIEKTUBHOIO OTKIOYEHUA NpucoeamnHe-
HUA NPU SIOXKHOM 33aCBEYMBAHUM AATYMKOB BHELLIHUX YCTPOMCTB BO3MOXKEH BBOJ, A0OMO-
HUTENbHOTO KOHTPOA MO TOKY.

OnuncaHue KOHPUrypaLMOoHHbIX Katodel A3 npusegeHo B Tabauue 4.1.44. TexHnue-
CKMe napameTpbl 3aWuTbl NpuBeaeHbl B Tabnuue 4.1.45. PacnonoKeHue yCTaBoK B MEHI0
ycTpoicTea npueeseHo B Tabnvue 4.1.46.

Tabnvua 4.1.44 — KoHpurypaumoHHble Knoum 343

HaumeHoBaHue KoHpuUrypa- Awnana3oH 3aBopAcKoe 3Ha- 0O603HaueHune
LIMOHHOrO KAloYa 3HAYEeHUIn yeHue B MEHI0

B121 - BBoa/BbIBOA, 3aLLUTHI o+ ) BBOA 3aWLNTHI

13 gencrauna

B122 - MycK no Toky -/ + - Myck no |

B123 - MMyck no HanpAXeHUo -/+ - Myck no U

OTK/ BB
B124 - Pabora A3-3 OTK/ ClLI OTK/1 BB Pabora [43-3
B125 - Myck no U ans A3-3 -/+ - Myck no U A3-3
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Tabnnua 4.1.45 — TexHuyeckne napameTpsl 343

HaumeHoBaHue [AunanasoH | [lMCKpeTHOCTb 3aBoackoe | O6o3HaueHue
napamerpa 3HauYeHuin 3ajaHua 3HaYyeHue B MEHI0
YcTaBKa no TOKy BO BTO-
Y 0,1-200 0,01 5 Icp
PUYHBIX BEAMYMHAX, A
YcTaBKa No HanpaXKeHuto
BO BTOPUYHbIX BENNYU- 0,2-100 0,1 70 Ucp
Hax, B
KoadduumeHT Bo3spata 095
NyCKOBbIX OPraHoB !

Tabnnua 4.1.46 — MecTtopacnono»KeHune ycTaBoK 3[13 B MeHI0

FnaBHOe meHI0 MogmeHio 1 MogmeHio 2 NopmeHto 3

YctaBku P3nA -> Ycraskn 1/ 2 -> 343

B123
1 & 812!

" KN 161 o7 A3

[Cpa6 A3-2 L<
B124 &
[ems I3 > —
B121

— <

PucyHok 4.1.24 — ®yHKuMoOHanbHaa cxema 343
AN1A CePBUCHOM yCcTaBKM «Tun npucoeguHeHmnsa» = O
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s
1c 1 B121
(28 TPaspsns —— 9+ |
Cpa6 032 1 &
— 1 B121
[cpa6 a3 > &
Icp 303 . |
e
la | 1 L=
B12:
>
C—— b—"—— a3
7| > .
—
[38 | Brew 31 1
B121
[AB_[BHew 032 |

PucyHok 4.1.25 — ®dyHKunoHanbHas cxema 343
L1151 CEPBUCHOM YCTaBKM «Tun npucoegnHeHuns» = CB

Ucp 303
U<

U<

B123

<
Uca o
Hewcnp UH B125

$22-Bea TH

. 1
Cpa6 431 1 & || B

OTKN 1CWor 3
Cpab6 [13-2

B124 &
Cpab 13-3

1 B121

3n3

B122

A8 |nyec3nanol
A8 | Brew a3t 1 B121
A8 | Brew 32

o tcwer 3

PucyHok 4.1.26 — ®yHKUMOHaNbHas cxema 33
ONA CePBUCHOWM yCTaBKM «Tun npucoeamHeHnsa» = BB
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Ucp 303
<
Uas u
<
Usc u &
B123
<
Uca u
Heucnp L|H
S$22=Bea TH
1c
08 | Pasp3n3 !
Icp 343
| >
la 1 &
B122 B121
| >
B OTKN T or 303
| >
lc
Cpa6 [13-2 1
Cpa6 [13-3

PucyHok 4.1.27 — ®opmuposaHme curHana «OTKN T ot 343»
[OJ/19 CEPBUCHOM YCTaBKM «Tun npucoeanHeHma» = BB

Ucp 303

Heucnp LIH >

522=Bea TH -————————————

Cpa6 [3-1 >

Cpab [13-2 >
B121

Cpab [13-3 > !
——dpcn 1ClW ot A3

=
/

0B |Pasp3ns >

PucyHok 4.1.28 — ®yHKUMOHanbHaa cxema 343
AN1A CePBUCHOM yCcTaBKM «TUN npucoeguHeHmsa» = TH
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5¢
(08 [Brewnst > e G
[08_[Bhewns2 lcp 3013
Il >
[la | 1
e +"'7
| >
> B122 =
I J B121
EE Brew 31 J 303
(OB |Brew A32

PucyHok 4.1.29 — ®dyHKumnoHanbHas cxema 33
ons 6n1okos MK3[, He MeOLWUX BCTPOEHHOM AyrOBOW 3aLUUTbI

4.1.15 3awmTta MaKCMMaibHO MOLLHOCTH

3almMTa MaKCMMabHOM aKTUBHOW MOLLHOCTM BbIMOJIHAET PYHKLMMU KOHTPOAA U OT-
K/IIOYEHUA Harpysku, notpebnsemas MOLLHOCTb KOTOPOM NPEBbLIWAET ONYCTUMYHO BEIN-
ynHy. MpeaycmoTtpeHo age ctyneHn 3MM, KoTopble MOryT 6biTb HAacTpoeHbl (PUCyHOK
4.1.30):

®  CYy4yeTOM HanpaB/ieHUA MOLLHOCTY;

® C JeNCTBMEM Ha CUTHAM UAW HA OTK/OYEHME.

Mpu Heobxo4MMOCTH, NepBasn U3 CTYNEHEN MOXKET AeNCTBOBaTb C BblAEPKKOW Bpe-
MEHW Ha CUTHaA, a BTOpasA — Ha OTK/IIOYEHMe C nocaeayowmum BraoYeHnem no AMB.

MPUMEHUTENBHO K CUMHXPOHHbLIM ABUraTeNsIM 3alUUTAa MAKCMMA/IbHOM peaKTUBHOM
MOLLHOCTM MOXKET BbIABATL NOTEPIO BO3OYKAEHUA INEKTPUYECKOM MALLMHOW U Npoun3-
BOAWUTb €€ OTK/IIoYeHMe.

OnucaHne KOHOUIYpaUMOHHbIX Katouern 3MM npuseaeHo B Tabavue 4.1.47. TexHu-
Yyeckune napameTpbl 3almMTbl NpuBeseHbl B Tabauue 4.1.48. PacnosoxeHue ycTaBoKk B
MEeH!0 yCTpoKcTBa NnpusegeHo B Tabanue 4.1.49.
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Tabnnua 4.1.47 — KoHpurypaumoHHble Knoum 3MM-1 1 3MM-2

HaumeHoBaHue KoHuUrypa-
LYMOHHOTO K/oYa

3aBoAcKoe 3Ha-
yeHue

[AnanasoH
3HaA4YeHUM

0O603HaueHune
B MEHI0

B126, B131 - BBoa/BbIBOA 3a-
WNTbI U3 AeNCTBUA

_/+ -

Bsoga 3awuTol

B127, B132 - KoHTposnb
HanpaB/ieHHOCTU

HM+ -
HM-

OHM

B128, B133 — Tun KOHTpO/IU-
pyemoi MoLLHOCTH

AKTUBHaA

AKTUBHasA
PeakTuBHan

Tun

B129, B134 - [eiicTBue 3a-
WMTbI

OTKN

CurHan Otk

CpabaTtbiBaHue

Pcp 3MM-1

TP=> B128 —
[ :

B127

BIZ6 o) amm-1

-

[Hencrp UH

Pcp 3MM-2

FP= B133 —
R .

<1=

0 4\I

4+
1 bt

Qcp 3MM-2 B133

[T

PMB &

] [

B131  1epavm2

-

|Hemcnp LH

522=be3 TH

B129

3MM-1
— SMM-1 aurn

B134

G zam]

PucyHok 4.1.30 — dyHKumnoHanbHaa cxema 3MM-1 n 3MM-2
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Tabnvua 4.1.48 — TexHuuyeckue napameTpbl 3MM-1 n 3MM-2

HaumeHoBaHue DOunanasoH | [uckpetHoctb | 3aBoackoe | O6o3HaueHue
napamertpa 3HaueHuii 3apaHua 3HaueHue B MEHI0
MoLwHocTb cpabaTbiBa- 25—
HuA, KBT (KBAD) ~ 15000 ! 400 P(Q)ep
Kospduuent sosspara | o o 0,01 0,95 Keo3s
NYCKOBbIX OpraHos
YcTaBKa no BpemeHun 0-30000 1 30 TCp

CpaGaTbIBaHVIFI, C

Tabnvua 4.1.49 — MecTopacnonoxeHue yctaBok 3MM B MeH}0 yCTponCTBa

FnaBHOEe meHI0 MogmeHio 1 MogmeHio 2 NopmeHto 3

YctaBku P3nA -> Ycraskn 1/ 2 -> 3MM-1

Ycrasku P3nA - Ycraskn 1/ 2 - 3MM-2

4.1.16 3awuTa OT NOTEPU NUTAHUA

3awmMTa OT NOTEPU NUTAHUA NpeAHa3HaYeHa ANA BbIABAEHUA PeXnma notTepu nuta-
HUA CUHXPOHHBIX ABUraTENEN N NOAMUTKN MMM BHELLHEN CETU.

[na storo npegycmotpeHo gge ctynenu 3MMM-1 n 3MMM-2, KaXkaaa n3 KOTOPbIX MOXeEM
6bITb HACTPOEHa B cneaytolwmx KoHourypaumax (Tabamua 4.1.50):

e ¢ 6NOKMPOBKOW MO AUCKPETHOMY BXOAY;

® C KOHTPOJIEM YPOBHA IMHENHbIX HaNPAXKeEHUN;

® C KOHTPO/JIeM Hanpas/IeHUA aKTUBHON MOLLHOCTMU.

TexHuYeckMe napameTpbl 3awWuTbl NpuseseHbl B Tabauue 4.1.51. PacnonoxeHue
YCTaBOK B MEHI0 yCTpolicTBa NpusegeHo B Tabanue 4.1.52.
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Tabnnua 4.1.50 — KoHpurypaumoHHble Karoum 3MM-1 v 3MNN-2

HanmeHoBaHue KoHpuUrypa- [AnanasoH 3aBoAcKoe 3Ha- | O6o3HaueHue
LLMOHHOrO KAkoYa 3HaA4YeHUM yeHue B MEHI0
B136, B146 lBBO.D,/BbIBOp, 3a- /e ) BEOZ, 3aLMTHI
LWMTbI U3 gencTeun
B137, B147 - KoHTponb
Hanpas/ieHWUA aKTUBHOWM -/+ - Baok no OHM
MOLLHOCTH
OTKN
22;38, B148 - bnokmpoBsKa no BHA OTKN Brok no 1B
MHB
B139, B149 - KoHTponb )+ ) Myck no Un
HanpsXeHus

Tabnnua 4.1.51 — TexHuyeckune napametpol 3MM-1 1 3MNN-2

HaumeHoBaHue Awnana3oH JAncKpeTHOCTb 3aBopgckoe 0O603HaueHue
napametpa 3HauyeHuin 3aAaHuA 3Ha4YeHue B MEHI0
Ycrtas B a
cTaBKa cpabaTbiBaHu 4550 0,01 49,90 Fep
no yacrore, 'y,
KoadduumeHT BosspaTta
NYCKOBbIX OPraHoOB No Ya- - - Fyct+0,1My, -

cToTe

YcTaBKa cpabatbiBaHMA
NO HaNpPAXEHUIO BO BTO- 0,2-100 0,1 60 Ucp
PUYHBIX BENUUYMHAX, B

KoadduumeHT Bo3spata
NyCKOBbIX OPraHoB No - -—- 1,05 -
HanpAXeHUto

YcTaBKa no BpemeHu

0-300 0,01 1 Tcp
cpabaTtbiBaHus, C

Tabnnua 4.1.52 — Mectopacnono»keHue yctaBoK 3M1I B MeHto ycTpoicTBa

FnaBHOe meHI0 MogmeHio 1 NMogmeHio 2 MopmeHto 3

Ycrasku P3nA -> Ycraskn 1/ 2 - 3Mn-1

YcTtaBku P3MA - YcraBkn 1/2 > 3Mn-2
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I

1] — €l

E
i

PucyHok 4.1.31 — dyHKuMoHanbHaa cxema 3MM-1 n 3MM-2
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4.1.17 3awmTa oT NoBbiWeHUA (MOHUKEHUA) YACTOTbI

3almMTa OT NOBbIWEHUA (NOHMXKEHUSA) YacTOTbl NpeaHa3HaYeHa ANA OTKAOYEHUS re-
HEPUPYIOLWMUX NPUCOEAUHEHWNI C LLeNblo NPeaoTBPaLLEHUA HeA0NYCTUMOTO NOBbILLIEHUS
(noHMKeHun) yacToTbl B sHeprocucTeme. [11a 3TOro npeaycMoTpeHo age cTynenu 3MY-1
1 3MY-2 (PucyHoK 4.1.32), Kaxkayt 13 KOTOPbIX MOXHO HacTPOUTb Ha cpabaTbiBaHWeE NO
baKTy UK NOBBILLEHWUSA, UAWU NOHUMKEHUA YaCcTOTbI.

Tabnnua 4.1.53 — KoHpurypaumoHHble knoum 3MY-1 1 3MNY-2

HaumeHoBaHue KoHUrypa- AwnanasoH 3aBopcKoe 3Ha- 0603HauyeHne
LYMOHHOIO KNtoYa 3HauyeHui yeHue B MEHI0
B251, B256 :BBO,D,/BbIBO,CI, 3a- e+ ) Y-
LMTBI U3 AeicTBUA
OTKN
B252, B257 - b.
'D'BS , B25 JIOKMPOBKA NO BKN OTKN Bnok no 1B
MHB
B253, B258 - [leiictBue 3a- OTKN OTK/T Cpababisatme
WNTBI CurHan
M
B254, B259 — Tun 1O sawmrel - Makc Tun MO

Tabnuua 4.1.54 — TexHndeckme napametpbl 3MY-1 1 3MY-2

HaumeHoBaHue Awnana3soH JAuncKpeTHOCTb 3aBopgckoe 0O603HaueHue
napametpa 3HauyeHui 3aAaHuA 3Ha4YeHue B MEHI0

YcTaBKka cpabatbiBaHuMA 45-55 0,01 51,00 Fep
no yacrote, 'y,
KoadduumeHT Bo3spata
NYCKOBbIX OPraHoOB Mo Ya- - -—- Fyct+0,1My, -
cToTe
YcTaBKa no BpemeHu 0-300 0,01 1 Tep
cpabaTtbiBaHus, C

Tabnnua 4.1.55 — MectopacnonokeHue yctaBoK 3MY B MeHIo ycTpoiicTea

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

Ycrasku P3nA -> Ycraskn 1/ 2 - 3MY-1

YcTtaBku P3MA - YcraBkn 1/2 > 3MY4-2
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Fcp 3MM4-1 B251
B254

Myck 3M4-1

Tep 3M4Y-1 B253
Sllaa
— 3M4Y-1 curH
Tlyek 3M4-2

Tep 3M4Y-2 B258
— 3M4Y-2 curH

PucyHok 4.1.32 — ®dyHKumoHanbHas cxema 3MY
ONS CEPBUCHOM yCcTaBKM «Tun npucoeanHexua» = OJ1, BB

Fep 3M4-1 B251
Myck 3M4-1
Tep 3M4-1
<
Myck 3M4-2
Tep 3MN4-2

25 [Broxans > ]

Hewucnp LIH 1

PucyHok 4.1.33 — ®yHKunoHanbHaa cxema 3M4
[OJ19 CEPBUCHOM YCTaBKKM «Tun npucoeanHeHma» = TH
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4.1.18 TokoBas 3awuTa o6paTHOI1 Nocnes0BaTeNIbHOCTU

TokoBasA 3awmTa obpaTHOM NocnenoBaTeNIbHOCTM MPUMEHAETCA AN FreHepaTopoB
cpepHeit 1 6oNbLION MOLLHOCTM OT BHELWHMX MexaydasHbix K3. 3awmTa TakKe npume-
HAETCA Ha NOBbIWAOWMX TPAaHCPOPMATOPaAX C ABYCTOPOHHUM NuTaHuem. T30M moxeT
6bITb HACTPOEHA B CNeAyoLMX KOHbUTypaumax:

1. HeHanpae/eHHas 3aWwmTa No ToKy 0bpaTHOM Noc/ie0BaTe/IbHOCTH;

2. C OpraHoOMm HanpaBAeHMA MOLLHOCTK 0bpaTHOM nocnesoBaTenbHocTn (PMOTM);

3. c A4eCTBMEM HA CUTHAN U OTKOYEHME.

O6nacTb cpabatbiBaHMA HanpaBieHHoro PMOT 3agaeTca, Kak Uy MT3, yriom mak-
CUMabHOM YyBCTBUTENbHOCTM Gmy (PcyHOK 4.1.35). Toraa obnactb cpabatbiBaHua 6y-
LeT onpeaenatbea AnanazoHom —90°<bmy<+900, yto coctasnset 180°. OTcYeT Bbileyno-
MAHYTbIX YIN1I0B BeAeTca oT ocv BekTopa U2 NnpoTrB Yacosow cTpenku. OnpeaenexHue yraa
MeXKy TOKOM U HanpaxeHuem 61okupyetca npu U2 < 15B u 12 < 1A (BTOpUYHbIE 3Haye-
HuA). MpY HEMCNPABHOCTAX B LIeNAX HanpsXeHns paboTa HanpaBAeHHOM 3aLuUTbl 610KK-

pyetcs.
| 522=Bea TH >
,—‘ | >
<" pmon
qu Taon| &
2
u2
<Tyck T30M
Iep T30M B340
71> B341 Tep T30M B342 )
e} [ 1. J - [ ‘ - " T3on
- ——T30M curn
Ucp T30M 2
U >
w2} &
Hewucnp IJH by t

PMOn

PucyHok 4.1.34 — ®yHKUMOHANbHAA cxema T300M
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Tabnvua 4.1.56 — KoHdurypaumoHHble katoumn T30M

HanmeHoBaHue KOH$UrypaumoHHoro [AnanasoH 3aBoacKoe 0O603HauYeHne
Knoua 3HA4YeHUMn 3HauYeHue B MEHI0
B340 - BBoa/BbIBOA, 3aLLMTbI U3 Aeii- o+ ) T30M
cTBUA
B341 —Tun pabotbl T30M 12 12 Twn
P 12 + PMON
o OTKN
B342 - leicTBue 3awmTbl Curvan OTKN CpabaTtbiBaHue
Tabnnua 4.1.57 — TexHnueckme napametpbl T30
HaumeHoBaHue AnanasoH AMCKpeTHOCTb 3aBopacKoe 0O603Haue-

napamerpa 3HauyeHui 3apaHua 3HayeHue HUe B MEHI0
YcTaBKa no TOKy BO BTO- 1-200 0,01 1,50 Icp
PUYHBIX BENMUYMHAX, A
YcTaBKa NO HanpAXeHuto
obpaTHoW nocneaosa- 0,2 -100 01 30 Ucp
TENbHOCTU BO BTOPUYHbIX
BennYnHax, B
Kosgguunert Bosspata | o o 0,01 0,95 Kso3s
NYCKOBbIX OPraHoB
YcTaBKa no BpemeHu 0-300 0,01 1,00 Tep
cpabaTtbiBaHus, C
Yron makcumasnbHoOM YyB- 0-359,9 01 110 Fad PMON
CTBUTENbHOCTU by, TPAS

Tabnvua 4.1.58 — MectopacnonoxeHue yctasok 3MY B MeHt0 ycTpoicTsa

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3
Ycrasku P3nA -> Ycraskn 1/2 > T30M
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3oHa
HEYyBCTBMTE/NbHOCTH

Us Uc

PucyHok 4.1.35 — OnpegeneHve HanpaB/ieHUA MOLWHOCTM 06paTHOM Nocief0BaTelbHO-
CTHn
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4.2 OnucaHue GyHKLMIA aBTOMATUKKN
4.2.1 ABTOMaTU4YECKUIA BBOA, pe3epBa U BO3BPaAT HOPMAJIbHOFO peXkuma

ABTOmaTtmka ABP npeaHasHauyeHa AnA BKAKOYEHUA pe3epBHOr0 UCTOYHWMKA NUTaHMA
WUWN CEKLMOHHOTO BbIKAOYaTeNA NPW NPONaAaHUK HanpsXKeHUsa Ha cobCTBEHHbIX COop-
HbIX WKHax (PucyHoK 4.2.1).

[na pabotbl anroputma ABP Heobxogmmo cpabaTbiBaHUA TpUITEpa, Ha BbIXOA4E KO-
TOPOro YCTaHaB/AMBAETCA /IOTMYECKan eAMHNLA NPU BbINOJHEHUMN CNEAYIOLNX YCI0BUIA:
® nocne BKNOYEHUSA BbIK/tOYaTeNa HabpaHa BblAepKKa BpemeHu «Trot ABP»;

e peicteme ABP paspelleHo KaYom ynpasaeHus yepes B «Pasp ABP»;
e ABP BBeggeH BHYTPEHHUM NPOrpaMMHbIM Katodom (Tabanua 4.2.1);
® oABWCA OOMH U3 CUTHAOB, NycKatowmx ABP.

Myck ABP moxeT Npon3BoAUTLCA Kak NPU HENOCPeACTBEHHOM CHUMXKEHUM HanpssKe-
HWA Ha COOPHbIX LWMHAX, TaK U NPU CpabaTbiBaHWM 3aLLUUT MU HENPABUIbHBIX SEUCTBUAX
obcnykuBatoLLero nepcoHana:

o  «MT3-3» n «MT3-4» — npeaycmaTpusaet paboty ABP 6e3 BblaepKK1 BpemeHU

Npu OTKAKOYEHUN BBOLHOIO BbIKAOYaTena ctyneHamun MT3;

e «CMN OTK/» — npeaycmaTpmeaeT paboTy ABP npu camonpon3Bo/ibHOM OTK/oYe-
HWUW BBOAHOTO BbIKtOYATENSA;

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

e «lMyck ABP» — aBnAeTcA BbIXOAHbIM CUTHA/NIOM MYCKOBOFO OpraHa HanparKeHus
ABP, KOTOpbIN GOpPMUPYETCA NPU CHUNKEHUWN NHENHBIX (Da3HbIX) HANPAXKEHWUA
HU¥Ke 3a,aHHOM YCTaBKM 1 BAOKMPYETCA NPU HEUCNPABHOCTAX B LIENAX Hanpaxe-
HUA, cpabaTbiBaHMN MYCKOBbIX OpraHoB MT3 1 OTCYTCTBUM HaNpAKEHUA Ha Co-
cefiHen cekumm WnH (PUcyHoK 4.2.2);

e «BO-1» — npeaycmaTtpusaeT paboTty ABP npu OTKAOYEHUM BBOAHOIO BbIK/OYA-
TenA BHeWHen 3awmTon, Hanpumep anddepeHumnanbHoM 3almToln TpaHcpopma-
Topa.

C BbIxoZa cpaboTaBsLuero Tpurrepa NoAaeTca KOMaHAa Ha OTK/OYEHWE BbIKAoYaTens
(curHan «OTKN no ABP») 1 nornyeckas egmMHuua Ha OAUMH U3 BXOAOB 3nemeHTa «M» B
LLenu CUrHasa Ha BKAKOYEHME CEKLMOHHOrOo BbikatoyaTena «BKJ1 CB no ABP». KomaHaa
Ha BKNIOYEHME CEKLMOHHOIO BblKtoYaTeNna GopmupyeTcs nocne OTKAOYEHUA BBOLHOIO
BbIK/loYaTens (NosBnseTca curHan «OTKAKOYEHO»), NPU OTCYTCTBMM curHana «Ucw» u
Hannumm curHana «Uscrp».

Kpome Toro, napannenbHo curHany «OTK/1 no ABP» dopmupyetca curHan «He-
ycnewHoe ABP», ecnu curHan Ha BKAOYEHUA CEKLMOHHOIO BbikAoYaTens He chopmu-
poBanca paHee, yem «Tcbp aBp».
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Cbpoc Tpurrepa n 610KMpoBKa paboTbl anroputma ABP ocyliecTBaseTcs npu:

® KBUTUPOBAHWUMW;
.

® BblABJIEHUN HEUCNpPa

HeycnewHom ABP;

dFHOCTUKMN.

noasaeHun curHana «BKJ1 CB no ABP»;

BHOCTU BbIK/lOYaTeENA,

NpPU HEUCNPABHOCTAX YCTPOMCTBA, BbIABNEHHbIX BHYTPEHHEN CUCTEMOI camogu-

TexHuuyeckune napameTpbl ABP npueeaeHbl B Tabnaunue 4.2.2. PacnonoXKeHune ycTaBokK

B MEHI0 YCTPOICTBA NpuBese

Ho B Tabnuue 4.2.3.

Tabnunua 4.2.1 — KoHpurypaumoHHble Kntoun ABP

HaumeHoBaHue KoHUrypa- AunanasoH 3aBoackoe 0O603HayeHue B
LYMOHHOIO K/toYa 3HauyeHuin 3HayeHue MEeHI0
B241 - BBoe,/BblBo,q aBTOMa- /4 ) Boa ABP
TUKU U3 OeNCTBnA
B242 - Cnocob nycka ABP blg un Myck no U
B243 - Myck ABP no MT3-3 -/+ - Pasp no MT3-3
B244 - NMyck 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
cw
B247 - MecTo yctaHOBKM TH cw Mecto TH
/10 BBOJA
Tabnnua 4.2.2 — TexHMYeckue napameTtpbl ABP
HaumeHoBaHue Awnana3soH JAUNCKpeTHOCTb 3aBopckoe 0O603HaveHue
napamerpa 3HauyeHui EEVELTZE] 3HayeHue B MEHI0
YcTaBKka cpabatbiBaHuA
N0 HaMpPSAXXEHMIO BO BTO- 0,2-100 0,1 50 Ucp
PWYHbIX BEAMYMHAX, B
KoadduumeHT Bo3Bpata 1.05
NyCKOBbIX OPraHoB !
YcTaBKa Nno BpemeHu ro- 0-300 0,01 10 Tror
TOBHOCTH, C
YcTaBKa no BpemeHmn 0-300 0,01 5 Te6p
cbpoca, ¢
YcTaBKa no BpemeHu 0-300 0,01 1 Tep
cpabaTbiBaHua, ¢
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|,I],B IUEmTp
‘ m B247
oL M
‘OTK]'IKIHBHO
B243
MT3-3 1 [ &
B244 B241 OTKI o ABP

MT3-4

m
N
-
7

Mex OTKN B246__

!

Myck ABP

i

BO-1

TroTABP 04c

B241
7 Touep
5
[0_[Pacy noP — 3 Joers >

BKN BB (0B JPasp ABP ToToB ABP
Heycn ABP L1 [nB_]BroxABP

Ucw

|

BIJI CB no ABP.
Otxas CB
Bnok ABP
Hewucnp BB

KeuTupoeaHue

i

Enoxancrp MK3M

PucyHok 4.2.1 — ®yHKUuMoHanbHan cxema ABP

Tabnnua 4.2.3 — MecTopacnono»keHue yctaBok ABP B meHto ycTpoiicTea

FnaBHOe meHI0 MogmeHio 1 NMogmeHtio 2 MopmeHto 3

Ycrasku P3nA -> Ycraskn 1/2 - ABP / BHP
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Ue
Heucnp LIH >
Uas
Use
B4 1epaBP
U< — — = —_Nyck ABP
Uca

Jil] IUBCTp T

Myck MT3 >

(o8 |PaspABP >—

PucyHoK 4.2.2 — ®yHKUMOHaNbHan cxema GOpPMUPOBaHNA cUrHana nycka ABP

Mocne BKAOUYEHMA CEKLMOHHOIO BbIK/toYaTena no ABP ycTaHOBUTCA B COCTOAHME JI0-
TMYECKOMN eaMHULbI TPUITEP, BbIXOA KOTOPOro CBA3aH C NEPBbIM BXOAOM 3/1emeHTa «U»
B uenn «OTKN CB no ABP». Ha BTOpOi1 BXO4, 3TOrO 3/1eMeHTa NOCTynaeT paspeLlatowmit
curHan «Myck Bo3BpaTta», KOTOPbIN GOPMUPYETCA NPU HAMYUK TPEX CUTHAOB:

o «Ucw» — curHan, KOTopbI NOATBEPXKAAET HAIMUYME HANPAKEHUA Ha CEKLMMU NO-

cne ABP;

o «OTKAKOYEHO» — CUTHAA, KOTOPbIA GUKCMPYET OTKNHOYEHHOE MNONOXKEHME BbIKAIO-

YyaTens BBOAQ;
e «UBB» — CMIHa/, KOTOPbIA YKa3blBAaeT Ha Ha/iMuMe HANPAXKEHMA HA NUTAIOLLEM
Kabene 3a OTKNOYEHHbIM BbIK/IlO4aTeleM BBOAaA.

Mpyn NoABAEHMUN HaNPAXKEHWNA Ha NUTalOLLEM Kabesie OTKIYEHHOW ceKumm chopmu-
pyetca curHan «Myck Bo3spaTa» M NPOM3ONAET BKAOYEHME BbIK/IlOYaTeNA BBOAA, a 3a-
Tem — OTK/Il0YEHME CEKLIMOHHOrO BbiKAoYaTena. BO3MOXHO TaKXe M3MeHUTb NMOpAAOoK
pabotbl BHP — oTkntoueHmne CB u, nocne 3T0ro, BK/AOYEHUE BbIK/IIOYaTeNA BBOAA.

Takum 06pa3om, aBTOMaTUYECKUIA BO3BPAT cxeMbl nocne ABP BO3MOXKeH TONbKO npu
Ha/IMYMKM KOHTPONA HAMPAXKEHUA Ha BBOAHOM Kabene (curHan «UBB») OTKNHOYEHHOM Cek-
umn.

Cbpoc Tpurrepa ocyLecTsifeTca curHanom «Cépoc BosBpata», GopmupyroLmMmes
no cxeme «NJIN» curHanamm «Cépoc NY» n «OTK/ CB no ABP».

Mpu BBOAE KOHTPOAA NonoxeHua CB no curHanam «PMO CB» nan «PNB CB» npowus-
BOAMUTCA KOHTPO/Ib YCMELIHOCTU BbIMOJIHEHWMA KOMMYTALMIN CEKLMOHHBIM BbIK/tOYaTe-
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nem. Mpun OTKase BbINOJHEHUSA KOMaHAbl Ha BKAKOYEHWE UK OTKAOYeHUA Yepes 1 ce-
KyHay byaeTt dopmupoBatbes curHan «OTKas CB» (PucyHok 4.2.4).

‘ BB He rotog
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OrknioyeHo

g
8
3
H
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©

| Bknioyeno
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B0k Hewonp MK

Y | Cépoc MY

i

Bnok BNK

Pasp ABP

-
g
=
>
o2}
o
&

iR

<BKTT no BHP |

OTKNCB no BHP

PucyHok 4.2.3 — dyHKumoHanbHas cxema BHP

&

&

| BKI1 CB no ABP. &
OTKI CB ro BH &

-y

o

B248

—~

W o=

1c

PucyHoK 4.2.4 — ®yHKUMOHANbHAA CXemMa KOHTPOA nonoxeHusa CB
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Tabnnua 4.2.4 — KoHouUrypaumoHHsble Kntoun BHP

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HayeHue B
LLMOHHOTO K/Ito4a 3HauYeHuin 3HaYyeHue MEHI0

OTKN

E?S ~ KoHTponb nonoxerua PMO OTKN Nonosenme CB

PMNB

B249 - BBOEI,/BbIBO,CI, aBTOMa- o+ ) Bsog BHP

TUKM 13 AeNcTBUA

B250 — Cnocob pabotbl BHP bes nepepbisa 6es nepe- PaboTa BHP

nepepbiB NUTaHWA pbiBa

Tabnuua 4.2.5 — TexHnyeckne napameTpbl BHP

HaumeHoBaHue Awnana3soH JAuncKpeTHOCTb 3aBopgckoe 0O603HaueHue
napamerpa 3HA4YeHUM 3apaHuA 3HauYeHue B MEHI0

YcTaBKa no BpemeHun

0-300 0,01 5 Tecp
cpabaTtbiBaHuA, C

4.2.2 ABTOMaTUYECKOe NOBTOPHOE BK/IOYEHUE

YCTponcTBO NO3BONAET aBTOMATUUYECKM BK/IKOYATD BbIK/OYATENb NOC/IE ero OTKAKOYe-
HWA KaKoM-MB0 U3 3aWnT A0 YeTbipex pa3s (YeTbipexkpaTHoe AMB). YnpaBastowmmm cur-
Hanamu ana AlB asnatoTcA:

1) «3anpet AMNB».

[aHHblii curHan 3anpewaet geicteme AMB no BbIGpaHHbIM 3almMTam, NpU OTCYT-
CTBMM Pa3peLLaloLLero CUrHana oT K/toda ynpasaeHus (curHan «Pasp AMB»), npu Heuc-
NPaBHOCTAX BbIKAOYaTENA U Lenei ynpasaeHns, npyu HeUCrnpaBHOCTAX YCTPOMCTBA 3a-
LWUTbI, NPV BbiBEAEHHOM BHYTPEHHEM MPOrPaMMHOro Kitode (PUcyHOK 4.2.5).

2) «FoTtos AMNB».

MoaBneHne AaHHOro cMrHana paspeluaet geicteme AMNB nocne Habopa BpemeHu ro-
TOBHOCTY, a TaKXe cbpacbiBaeT AlNB B MCXOLHOE COCTOAHME MOC/E YCNELWHOro BKAoYe-
HuA. FoToBHOCTL AlNB K paboTe cbpacbiBaeTca Npu nepepbiBe B MMTaHUM YCTPOWCTBA, NpKU
KBUTUPOBAHUMW, NMPU OTKJAIOYEHHOM BbIK/AtOYaTeNne U Npu NoABAEHUU CUrHana «3anper
AMNB».

3)«Myck ANB».
CurHan nycka AMB 3anyckaeT paboTy aBTOMaTMKM NOBTOPHOTO BK/IHOYEHMA, EC/N Bbl-
NOJIHEHbI Cneaytolwme yCaoBus:
e nocsie BKAOYeHUA BB HabpaHa BblAepiKKa BpeMeHM roTOBHOCTM, NOABU/ICA CUT-
Ha/l rOTOBHOCTM W BbIK/IKOYATE/Ib MPOAO/IKAET OCTaBaTbCA BKAOYEHHbIM (Pucy-
HOK 4.2.6);
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®  OTCYTCTBYH CMUTHa/bl KBUTUPOBAHUA M 3anpeTa NycKa;
e BB rotos K KOMMyTaumm;
®  BbIK/tOYATENb YCNELWHO OTK/AOYMACA C BO3BPATOM cpaboTaBLueit 3aLumTbl.

BktoueHue no AMB mMo3KeT 6bITb C KOHTPOIEM HAaNPAXKEHUA COOPHbIX LWWH U 6e3 KOH-
Tpona. s 3Toro npeAycMoTPeH NporpaMmHbIi Katod (Tabauvua 4.2.7), KoTopbili BBOAUT
[OOMONHUTENBHOE YC0BME MYCKa NO NOABAEHUIO curHana «Uctuy.

Mpn OTCYTCTBUM HaNPAXKEHMA COOPHbIX WKH B TeyeHue BpemeHun «Tcop AMB» duk-
cupyeTcs HeycnewHoe AMB, KoTopoe 3anpelaeT AanbHenwyo paboTy aBTOMATUKK Mo-
BTOPHOTO BKAOYEHUSA.

anT ]
[ 1 | [z
—
[Copocane>— |
e —

B2l ——

N OTKA 1
212 B222
MT3-1 3HH

B213 B223

MT3-2 m

'l

B214 B224
WT33 3MM_1
B218 B228
MT33 M2 STimve o
216 226
-—‘_.ﬂ 34 T -—‘AH P I'_
5217 227
-—‘_TS—4 T BO-1
218 228
-—‘-33_1 ] EE
B219 B229
B220 B230
-—‘3r.| H1 l*_ ErE
B221 231
-—‘_.1 Hz ',— ERE
[P0 > Briz = ]
«H

PucyHok 4.2.5 — ®yHKLMOHaNbHasA cxema popMUMpPOBaHUA cUrHana 3anpeta AlNB
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‘ [otoB AMNB & |AMB B3BEnEH
|S|TR
‘ BknioyeHo e
R
‘ KeutnpoeaHue 1 J — &
‘ 3anpet AMNB
‘ BB He rotoe 1

&

B202

<1>

Tcbp AMNB

& B203
=
Cbpoc AlB
Nane = max '—
3anper ANE—D & Tm’ﬂ‘B [otos AlNB
e S|TR
‘ BknioueHo E lotos ANB
PMB 1

3anpet AlNB

o
34
o

- ‘

MuTaHue

;

Keutuposatne

NG

BKN no AMB

| BknioyeHo
[Myck AMB

YANB

T | ++

Myck

YyanB | CyeTuyMK

UMKNoB BKI1 no AMNB

AMNB

Bnok

Totos AMNB Cbpoc

PucyHok 4.2.6 — ®yHKLMOHaNbHas cxema AlNB

TexHuuyeckune napameTpbl AlMNB npuseseHbl B Tabnvue 4.2.7. PacnonoyeHue ycTaBoK
B MEHIO YCTPOMCTBa NpuseaeHo B Tabauue 4.2.8.
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Tabnvua 4.2.6 — KoHoUrypaumoHHble Katoun AMNB

HanmeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HaueHue B
LLMOHHOTO K/to4a 3HauYeHuin 3HaYyeHue MEHI0
B201 - Beoa/BbiBOA, aBTOMa- e+ . MonHbIl 3anpeT
TUKK U3 AencTBus ANB
B202 - KoHTponb Hanpsaxe-
-/ + -
Hua CLU npu AMNB / Myck no Ucw
B203 - HeycnewHoe AlNB -/ + + Heycn AMNB
B211 - B232 - 3anpet AlB o1 /+ + HassaHue
AeicTBMA 3aWwmT 3aWunThI
Tabnnua 4.2.7 — TexHuyeckune napametpbl AlNB
HaumeHoBaHue Awvana3soH AMCKpeTHOCTb 3aBopckoe 0O603HaueHue
napamerpa 3HaYeHun 3afaHuA 3HaYeHue B MEHI0
Ki
Konunyectso uuknos AlNB 1-4 1 1 0/IMHECTBO
LUMKNoB
YcTaBKa no BpemeHwu ro- 0-300 0,01 30 Trot
TOBHOCTHU, C
YcTaBKa no BpemeHu 0-300 0,01 120 Te6p
cbpoca, ¢
YcTaBKa Nno BpemeHun
cpabatbiBaHua AMB-1, ¢ 0-300 0,01 05 Tep AMB-1
YcTaBKa no BpemeHu
cpabatbiBaHua AMB-2, ¢ 0-300 0,01 10 Tep AMB-2
YcTaBKa Nno BpemeHun
0-300 0,01 60 Tcp ANB-3
cpabatbiBaHumsa AMB-3, ¢ ! cp
YcTaBKa no BpemeHu
- 1 Tcp ANB-4
cpabatbiBaHua AMB-4, ¢ 0-300 0,0 €0 cp
Tabnvua 4.2.8 — MecTtopacnono»eHue ycTaBoK AlB B meHto ycTpoiicTBa
FnaBHOe meHI0 MogmeHio 1 NMogmeHio 2 MopmeHto 3
YcraBku 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

ABTOMaTMYeCKan YacTOTHaA pa3rpy3ka npegHasHayeHa AnA OTKAOYEHMA YacTu He-
OTBETCTBEHHbIX NOTpebutesnein Npu Bo3HMKHOBEHUM AeduumTa aKTUBHON MOLLHOCTU B
JHeprocucTeme.

MpepycmoTtpeHo Tpu ctyneHu AYP:

e AYP-1 - aBTOMaTUYECKaA YacTOTHAA pasrpy3ka 6e3 BblAEepP)KKM BPEMEHU C BO3-

MOXHOCTbIO BIOKMPOBKM MO CKOPOCTU CHUMKEHMUSA YacToTbl;
e AYP-2 - aBTOMATUYECKasA YacTOTHaA Pa3rpysKa C BblAEPKKON BpeMEHN;
e AYP-3 - aBTOMaTMYeCKan YacTOTHaA PasrpysKa No CKOPOCTU CHUMEHMWA YaCTOTbI.

MepBan cTyneHb NpUMeHseTcs B KadecTBe bbicTpoaeicTaytowen AYP ana npekpalue-
HUWA Npouecca CHUXEHMA YacToTbl. BTopaa cTyneHb npumeHsaeTca uau Ana nogbema ya-
cToTbl nocne genctema A4P-1, uam npn measIeHHOM CHUMKEHMM YacTOTbl. TPeTbA CTYNeHb
npumeHseTca Npu aedpuumntax aKTMBHOM MOLLLHOCTM, KOTOPbIE COMPOBOXKAAIOTCA 60/1b-
LLIOM CKOPOCTbIO CHUMEHMA YacTOTbI.

PaboTta ctyneHeit A4YP paspeluaeTca Npy HaAMUYMK CUrHaNa Ha AUCKPETHOM BXoae
«Pa3p AYP» ¥ BKIOYEHHOM MOJIOXKEHWM BbIKAOYaTeNs (Haanumne curHana «PMB»). Mpu
BbIABNEHUWN HEUCMPABHOCTM B LienAX HanpaxKeHua (curHan «Heucnp LIH») paboTa aBTo-
maTuku AYP 61oknpyetca (PucyHkn 4.2.7 — 4.2.9).

Mpu Mcnoib30BaHMM BIOKMPOBKU (Pa3peLLEHMSA) MO CKOPOCTU CHUMKEHUA YACTOTbI He
pekomeHAayeTca yCTaBKu no BpemeHun meHee 0,3c.

[ns paboTbl aBTOMaTUKKN NOBTOPHOTO BKAOYeHMA nocne AYP (yacTtoTHoe AMB, pucy-
HOK 4.2.10) Heo6X0AMMO BBECTM COOTBETCTBYIOLLME HACTPOMKM AMB 1 paspelumnTb paboTty
ANB nocne AYP (kntoy «B226»).

Ucp AMF/MANB

Fep AYP-1 BnokdF  B158

e ———<fyoAdp]

B157
Tep AYP-1
Hewenp LIH - ~ e
(o8 JPasp AP > —t
B159
—I < AYP
PMB > " < AUP curn

PucyHok 4.2.7 — dyHKUMOHaNnbHasa cxema AYP-1
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Ucp AMPMANB

< ﬁy:x AYP-2

AYP-2
Tep AWP-2

Hescnp L|,H>-
(a8 [PaspAur
PNB
PucyHok 4.2.8 — ®yHKunoHanbHas cxema AYP-2
Ucp AYPMATIB
v "l
Usce JU)
e
Fep AYP-3
& TTlyek A4P-3
< AUP
B162 | 1ep AUP-3
- < AYP3
Hewucnp LIH > ie
.
IB |Pasp AuP , —
FrB p

PucyHok 4.2.9 — ®yHKuMOHanbHaa cxema AYP-3

YcTpoincTBO TaKKe obecrneymBaeT MpUem W BbINOJAHEHME KOMaHZA, OT BHELUHero
yctpoictea A4YP 1 YAMB B COOTBETCTBUM C aNTOPUTMaMM, NPUBEAEHHBIMU Ha PUCYHKaXx
42.11-4.2.12.

[na paboTbl AYP No ABYM AUCKPETHBIM BXO4AM HEOBXOAMMO OAMH U3 BXOAOB Ha3Ha-
YnTb Ha PpyHKUMIO « B AYP», a BTopon — Ha «/AB YAMNB». Myck A4P ocywecTsasercsa npm
NoCTyNJIEHUM CUTHANA Ha nepBbli BxoA. MNyck YANMB ocywecTBnseTtca nocne cpabatbiBa-
HuAa AYP 1 npu noctynaeHun curHana Ha sxog « /B YAMB». Ecan Ha Bxoge « /B AYP»
NPOAO/KaeT NPUCYTCTBOBATL CMTHaA, To pabota YAMB 610KkupyeTcs.
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Mpu paboTe No oAHOMY AMCKPETHOMY BXOAy HEOBXO4MMO 3a4elCTBOBATb TO/IbKO
OZVH OUCKPETHbIV BXOA, M Ha3HauMTb ero Ha dpyHKumio « B AYP». CpabaTtbiBaHMe no AYP
NPOUCXOANT NPU NOABAEHUW CUTHAMA U ero yaepKaHuu. Mpu CHATUM CUrHana ¢ ANCKpeT-
HOro Bxoga npoucxoauT nyck YAMB.

TexHuuyeckune napametpbl A4YP 1 YATMB npuseaeHbl B Tabanue 4.2.10.

Ucp AMPMANE

=
C
v

Pabora AYP

Dwng YANB

PucyHok 4.2.10 — dyHKuMoHanbHaa cxema YAMNB

o T | TepAHP-1
@ ImAe > ==}

P >——T 2 | pusorane

PucyHok 4.2.11 — dyHKumMoHanbHaa cxema AYP no ogHomy /1B
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B156
7 ——<Gmae]
T <I ™ | Tep AUP-1
I T
I'chx‘-IN'lB
mE BB >—sfr| | ——
&
BiI1BB 1 EI
L
AP & Patora AHP
0,1c i
L R| —
LA

PucyHok 4.2.12 — ®dyHKumnoHanbHas cxema AYP no geym 1B

Tabnnua 4.2.9 — KoHdpurypaumoHHble katoum A4P n YATMB

HaumeHoBaHue KoHUrypa- AunanasoH 3aBoackoe 0O603HayeHue B
LLMOHHOIO K/toYa 3HaueHui 3HayeHue MeHIo
BHyTp / BHewHui
B156 - Tun AYP/4YAMNB no 1B / BHewwHwit BHYTpeHHMI Tun A4YP/YANB
no 2B
B157 - Beoa/sbisog AYP-1 -/+ - Bsog AYP-1
B158 - bnokuposka A4P-1 no /4 ) B0k 1o dF
dF
B159 - [leiicTBUe aBTOMATUKK OTKN
AUP-1 Curran OTKN CpabaTtbiBaHue
B160 - Beoa/sbisog AYP-1 -/+ - Bsog AYP-2
B161 - [leiicTBME aBTOMATUKM OTKN
AYP-2 Curnan OTKN CpabaTtbiBaHue
B162 - Beoa/sbiBog A4P-3 -/ + - Bsog AYP-3
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Tabnnua 4.2.10 — TexHuyeckune napametpbl A4YP 1 YAMB

HaumeHoBaHue [Ovana3oH | [UcKpeTHOCTb 3aBoackoe | O6o3HaueHue
napametpa 3HaueHu 3apaHua 3HaueHue B MEHI0

YcTaBKa cpabatbiBaHMA
Nno HaNpPAXKeHWIo BO BTO- 0,2-100 0,1 50 Ucp
PUYHBIX BENUUYMHAX, B

KoadduumeHT Bosspata

0,95
MYCKOBbIX OPraHoB
YcTaBKa cpabaTbiBaHuA
no vacrote AYP-1, 1 45 -55 0,01 49,20 Fcp A4P-1
YcTaBKa no BpemeHm
cpabatbiBaHmsa AYP-1, ¢ 0-300 0,01 03 Tep A4P-1
YcTaBKka 6/10KMPOBKM MO
CKOPOCTU CHUXKEHUA Ya- 1-20 0,1 10 dF 610K
cToTbl, Mu/c
YcTaBKa cpabaTbiBaHuMA
no vactote AYP-2, Iy 45 -55 0,01 49,30 Fcp A4P-2
ycraskagosgpatanosa- | 45 gg 0,01 49,50 FBo3s AYP-2
croTe AYP-2, 'y,
YcTaBKa no BpemeHm

- 1 2 Tcp AYP-2
cpabatbiBaHua AYP-2, ¢ 0-300 0.0 P
YcTaBKa cpabaTbiBaHuMA 4555 0,01 49 Fep AYP-3

no yactote AYP-3, 'y,

YcTaBKka cpabatbiBaHuMA
MO CKOPOCTU CHUMKEHMSA 1-20 0,1 5 dF cpab
yacToTbl, M'u/c

YcTaBKa no BpemeHu

- 1 Tcp AYP-
cpabatbiBaHua AYP-3, ¢ 0-300 0,0 03 P 3
YcTaBKka cpabatbiBaHuMA
YANMB, M 45 -55 0,01 49,90 Fcp YAMB
YcTaBKa no BpemeHu

_ 1 Tep YAMB
cpabatbiBaHusa YAMMB, ¢ 0-300 0,0 > P
KoadduumeHT Bosspata
NMYCKOBbIX OPraHoB Mo Ya- - - Fyct+0,1ly, -
cToTe
YcTaBKa no BpemeHu
cpabaTbiBaHWUsA OT BHeLL- 0-300 0,01 0,3 Tcp BHew AYP

Hero AYP, ¢
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Tabaunua 4.2.11 — MecTopacnonoeHue yctasok A4P/YAMNB B MeHto ycTpoicTea

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NogmeHto 3
Ycrasku P3nA - YcraBkn 1/2 - AYP/YANB - Z:Eameprl
Ycrasku P3nA - YcraBkn 1/2 - AYP/YANB >  AYP-1
YctaBku P3nA -> YcraBkn 1/2 -> AYP/YAMB -> AYP-2
Ycrasku P3nA - YcraBkn 1/2 - AYP/YANB > AYP-3
Ycrasku P3nA - Ycraskn 1/2 - AYP/YANB - YAMNB
YcTtasku P3nA > Ycraskn 1/2 > AYP/YAMB > BHewHnin AYP
4.2.4 YPOB

YPOB dopmupyeT curHan Ha OTK/IHOYEHWE BbIKIOYaTENs OCHOBHOMO U pe3epBHOro
NUTaHMA NPU OTKa3e BblK/toYaTens cobCcTBEHHOrO NpucoeaMHeHua nNpu cpabaTtbiBaHUM
3awumT. B anroputme YPOB HeKkoTopble 3aWuTbl 3aKpenieHbl «KecTKo», HeobXxoaAnMOoCTb
BBOJA APYrvX CUrHaN0B 3alUT onpeaenseTcs 06cyRnBaloLWmMm nepcoHanom (PUcyHoK
4.2.13).

Mpu cpabaTtbiBaHUK 3aLWLMT ycTaHaBamBaeTca Tpurrep YPOB, KoTopbli cbpacbiBaeTca
TO/IbKO MPU yCNEeLWHOM OTKAtOYEHUM BbikAtoYaTens. O6 oTKase Bbik/ItovaTene byaer cau-
[EeTenbCTBOBaTb Hannumne curHana «fMyck YPOB no I», KOTOpbIV NOABAAETCA NpW NpoTe-
KaHWW TOKa Yepes BblK/IoyaTeNb NPUCOeAMHEHUA, AN NPU OTCYTCTBUK cuTHana «PrMO».

TexHuuyeckme napameTpbl YPOB npuseaeHbl B Tabnumue 4.2.13. PacnonokeHue ycTa-
BOK B MEHI0 YCTpOICTBa NpmBeseHo B Tabauue 4.2.14.

27.12.31-100-23566247 105



PykoBoacteo no skcnayatauuun MK3IM-Mwukpo 2.0

B199
T
T <Bhnew YPOB
(0B [Brew vroBi ‘ 1
(OB [ewew vroB2 B191 Myck YPOB
YPOB
-MT3—1 — TR Tcp YPOB 01c
[ ] YPOB
R EI
YMT3-3
P>
Sh3 B192
Icp YPOB
331 B193
332 sror B191
|
so B195
[Bo1 >l
BO-2 B197
BO-3 —

PucyHok 4.2.13

— ®yHKUMOHanbHaa cxema YPOB

Tabnnua 4.2.12 — KoHpurypaumoHHble Knoum YPOB

HavmeHoBaHue KoHUrypa- Awvana3soH 3aBopcKoe 0O603HayeHue B
LLMOHHOTO KAloYa 3HauyeHui 3HauYeHue MeHI0
B191 - BBoe/BblBo,q aBTOMa- S+ ) Beoa YPOB
TUKW U3 geincTena
B192 — B197 — MNyck YPOB ot /4 HasBaHue
3aLmT 3alLmMThI
B199 - NMyck no ToKy gna )+ ) Myck no | gna
BHewHero YPOB BH.YPOB
B200 - MNMyck YPOB Mo Toky / PNO Mo Tory Myck YPOB
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Tabnvua 4.2.13 — TexHn4yeckne napameTpsl YPOB

HaumeHoBaHue DOunanasoH | [uckpetHoctb | 3aBoackoe | O6o3HaueHue
napametpa 3HaYeHu 3agaHuA 3HaueHue B MEHI0
Tok cpabaTbiBaHUA BO 0,1-200 0,01 05 lep
BTOPUYHbIX BEIMYUHAX, A
YcTaBKa No BpemeHun
P 0-300 0,01 1 Tep

CpaﬁaTblBaHMﬂ, C

Tabanua 4.2.14 — MecTopacnonoxeHue ycraBok YPOB B MeHI0 yCTpoiicTBa

FnaBHOE meHI0 Moamexio 1 NoameHto 2 NoameHto 3

YctaBku P3nA -> Ycraskn 1/2 -> YPOB

4.2.5 OTKN0O4YEeHUeE OT BHELWHUX 3aLuT

[na BbINO/SIHEHUS KOMaHZ, OTK/IKOYEHUA OT BHELHUX YCTPOWUCTB NPesyCMOTPEHO Tpu
CUTHaNa BHELWHero oTkAtoYeHuA (PucyHok 4.2.14), KoTopble MOryT 6bITb HAaCTPOEHbI:

® CVHBepcuen CUrHana oT ANCKPETHOro BXOA3;

® C AeiCTBMEM Ha CMTHaM UK Ha OTKAoYeHue (Tabaunua 4.2.12).

TexHuyeckMe napameTpbl 3awWwmuTbl NpuBeaeHsbl B Tabnuue 4.2.16. PacnonoxeHve
YCTaBOK B MeHI0 YCTpolicTBa NpueBeaeHo B Tabanue 4.2.17.

:

PucyHok 4.2.14 — ®yHKUMOHaNbHAA CXeMa BHELUHEro OTKAYeHNA

[na BHeWHeN 3alnTbl NPeAyCMOTPEeH BBOZ CO0bLeHUs, KoTopoe byaeTt oTobpa-
aTbcA Npu ee cpabaTbiBaHUKU. BBOA, OCYLLECTBAAETCA TO/IbKO C MOMOLLIO NPOrPammbl
Ha MK.
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Tabnnua 4.2.15 — KoHpurypaumoHHble Knoum BO-1, BO-2 1 BO-3

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0603HaueHue B
LLMOHHOrO KAkoYa 3HaA4YeHUM 3HauYeHue MeHI0

B171,B176,B181-B -

! ’ R BOA/Bbl -/ + - BBoZ 3awwmTbl
BOJ, 3aLUMTbI U3 AelCTBUA
B172,B177, B182 - einctene OTKN OTKN Cpababisatme
3aLMThbI CurHan
B173, B178, B183 - UHBepcuA

-/ + - NHBepcua B

CUrHaNa OT AUCKPETHOro

Tabaunua 4.2.16 — TexHnyeckre napameTpbl BO

HaumeHoBaHue Awvana3soH JAncKpeTHOCTb 3aBopgckoe 0O603HaueHue
napametpa 3HaYeHun 3agaHuA 3HauyeHue B MeHlo

YcTaBKa Nno BpemeHun

0-300 0,01 0,1 Tep
cpabaTbiBaHuA, C

Tabaunua 4.2.17 — MecTopacnonoxeHue yctaBok BO B MeHI0 ycTpOICTBa

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

YctaBku P3nA -> Ycraskn 1/ 2 -> BO-1

YctaBku P3MA -> Ycraskn 1/2 -> BO-2

Ycrasku P3nA -> Ycraskn 1/ 2 - BO-3

4.3 ®dyHKUUKM ynpaBneHUA BbiKAOYaTenem

1) OnpeseneHre NONOKEHNA BbIKAOYATENS.

PYHKUMA OTCNEKMBAHUA MOJIOKEHUA BbIK/AOYATENA NpefHa3HavYeHa A1A KOPPEeKT-
Hol paboTbl aBTOMATUKKM, cpabaTbiBaHMA U Bo3BpaTa 3alwmnT. KOHTponb nonoxkeHua BB
MOXEeT OCYLLECTBAATLCA CNeayroWwummn cnocobamu (onpesenseTca NoMOKeHUem npo-
rPaMMHOrO K/to4a):

e o curHanam «PMO» n «PNB»;

e TONbKO Nno «PMO»;

e TONbKO Nno «PIB»;

® [0 TOKY Harpysku;

® He OTC/NeXuBaeTcA.
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MonokeHune BbikAtoYaTena (PucyHok 4.3.1) otobparkaeTcsa curHanamm « BkaroueHo»
1 «OTKNOYEHO», KoTopble dopmupyroTca No curHanam «PMO» n «PAB». BkatoueHHOMY
nosoxeHuto BB cooTseTcTByeT KOMO6UHaumA: «PMNO» — nornvecknin «0», «PMB» — noru-
yeckas «1». OTkAo4YeHHOMY nonoxeHuto: «PMO» — normyeckasn «1», «PMB» — noruye-
CKut «0».

Ecnun nonoxkeHne BB He oTciexunsaeTca, TO IOTMKA yNpaBaeHUA U ANArHOCTUKM Bbl-
KNloYaTe s, a TaKKe afropuTMbl aBTOMATUKK, BOKMpPYOTCA.

IHarp

e |
J>
(e |

-

511

08 |mePno — o PMO
[ of

511
—t PB

[n8 [mePnB

(28 [mePno >

|

Harpyaka
0> 51 |
4
PucyHok 4.3.1 — dyHKUMOHaNbHAA cxema onpeaesieHma noaoxeHuns BB

Tabnvua 4.3.1 — KoHOUTYypaLMOHHbIN KAtoY onpeseneHuns nonoxeHus BB

HaumeHoBaHue KoHpuUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B
LLMOHHOTO KAloYa 3HauyeHui 3HauYeHue MeHI0
PNO/PMNB

PMno
511 - Onpepenenne nonoxe- PMNB PNO/PMB Monoxetne BB
HuA BB

no ToKy
HeT
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Tabnnua 4.3.2 — TexHUMYeckne napameTpbl onpeaeneHns nosoxeHus BB

HaumeHoBaHue [Ovana3oH | [uckpetHoctb | 3aBogckoe | O6o3HaueHue
napametpa 3HaueHu 3apaHua 3HaueHue B MEHI0

TOK HarpysKku BO BTOpUY-

0,1-200 0,01 1 TOK Harpysku
HbIX BesIM4MHax, A

Tabanua 4.3.3 — MecTopacnonoKeHne yCTaBoK AN NoaoXKeHus BB B meHto ycTpolicTBa

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NoameHto 3

YnpasneHue

BB >

2) KBuTMpOBaHue.

dYHKLMA KBUTMPOBAHMA NpeaHa3HayYeHa 1A cbpoca cpaboTaBLIMX 3aLWmT, BO3BpaTa
aBTOMaTUKM B UCXOLHOE COCTOAHME M CbeMa CBETOAMOLHOM CUTHAAN3ALMUMN.

KBUTUPOBaHWE MOXKET NPOMN3BOANUTLCSA BPYUHYHO KHOMKOW C Ny/IbTa ynpasieHus (cur-
Han «C6poc MY»), KomaHAHOM KBUTMPOBaHUA Yepes USB (curHan «C6poc USB»), KomaH-
Dol KBUTUPOBaHMA cucTembl ACY TI (curHan «C6poc TY») 1 KomaHAOM OT KNko4a ynpas-
NleHUs No amMckpeTtHomy Bxogy «OTK/1» npu OTKAHOYEHHOM BbiKatouyaTene (PucyHok
43.2).

(Onosero>———— & | sts
m Jora > [T L

[Ny ] cepoc Ny

| RS485I Cb6poc TY

[usB] copoc USB

PucyHok 4.3.2 — dyHKUMOHANbHAA cXema KBUTUPOBAHUA
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3) PyyHoe ynpasneHue BbIKNOYaTENEM.

PyyHoe ynpaBneHue BbikAtOYaTeNEM OCYLLECTBAAETCA CUTHanamm «PO» n «PB». [laH-
Hble KOMaHAbl MOTyT 6bITb cGOPMMPOBAHbLI MECTHO U MO TeneynpasaeHuto. Teneynpas-
JNIeHne OCyLLEeCTBAAETCA TONbKO Yepes uHTepdeiic RS485 ¢ nomowsto ACY TI wan MK. B
CBOIO oYepeab MECTHOE yNpaBaeHMe MOXKET OCYLLECTBAATLCA CAeAYOWMMM cnocobamu:

®  OT AUCKPETHbIX BXOA0B YCTPOUCTBA;

® OT KHOMOK ynpasaeHusa BB Ha naHenn ynpaBaeHusA yCTPOUCTBOM;

e yepes nHTepoeic USB c nomouwpto MK.

B 3aBMCMMOCTM OT HacTpoeK AUCKPETHbIX BXOA0B « MY» 1 «TY» BbINoSIHEHME KOMaHA,
PY4YHOrO yrnpas/iieHUs MOXKET BblTb OPraHU30BaHO HECKO/IbKUMM cnocobamu.

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

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

S15

c| (3
w
o

Y JOTKNn

OTKNn
OTKN

|

My

)

Rrs4ss) OTKN TY

| S11=He KOHTp,

@
o

i

BKN
BKN
BKN

B |g]
!l

My

BKNTY

PucyHok 4.3.3 — dyHKLMOHaNbHaA cxema py4HOro ynpasaeHua BB npu npuopu-
Tete 4B «MY»
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6) Bxoa «MY» HacTpoeH Kak «Bcerga 0», «TY» HacTpOeH Kak «Bcerga 1» unum Kak
«Bcerga 0».

B TaKOM perknme KomaHZAbl PYYHOTO BKIHOYEHUA U OTK/IIOYEHMA MO TeNleynpaBieHUto
BbINOJIHAIOTCA B 3aBUCMMOCTU OT COCTOAHUA AUCKPeTHOro BxoAa «TY». KomaHabl mecT-

HOTO ynpaB/aeHMA BbINONHAOTCA Bcerga (PucyHok 4.3.4).
815

Use
2 Jon >

‘ S11=He KOHTP,

|

PycyHoK 4.3.4 — ®yHKUMOHANbHAA CXema PyYHOro ynpasneHua BB npu HacTpoiike
«MY» KaK «Bcerga 0»

8) Bxog, «MY» HacTpoeH Kak «Bcerga 0», «TY» HaCTPOEH KaK AMNCKPETHbI BXOA,
B TaKOM peskMme KOMaHZbl MECTHOTO BK/IOYEHUA U OTKAOUEHUA MMEIOT BPEMEHHbI M

NPUOPUTET Hag KOMaHA4aMK TeneynpasaeHns (PUcyHok 4.3.5).

Tabnnua 4.3.4 — KoHOUIrypaunoHHbI KNto4 paspelleHmna ynpasaeHuma BB ¢ nyabTa

HaumeHoBaHue KoHUrypa- Avana3soH 3aBoacKoe 0O603HayeHue B
LLMOHHOTO KAloYa 3HauyeHui 3HauYeHue MeHI0

515 - Ynpasnenue BB ¢ OTKN oTKN YnpasneHue BB ¢

nynbTa ynpasieHUA yCTPOn- BKN nynbTa

Tabaunua 4.3.5 — MecTtopacnonoxeHue ycTaBoK 1A HaCTpoeK ynpasnexHusa BB

FnaBHoe meHI0 MoameHio 1 MogmeHio 2 MopmeHto 3
YnpasneHue

BB K
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N A

use]oTin

[as Jorin >

[rssss BN TY
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[usB]BKN 6070
FECH E |

PucyHok 4.3.5 — dyHKLMOHaNbHaA CXeMa py4HOro ynpaeneHusa BB npu HacTpoiike
«MY» Kak «Bcerga 0» 1 HacTpolike «TY» Ha 1B

‘SM=He KOHTP,

Tak, Npy yCTaHOBKE K/lOYa TesleynpaBieHUs B NoJoXKeHWe «3anpetieHo» (CurHan
OB «TY» MMeeT COCTOSIHWE NNOTUYECKOTO HY/1A), Pa3peLlaeTcs TO/IbKO MECTHOE ynpasie-
HWe BblKAtoYaTenem. Ecamn, Hanpumep, obCayKMBaAOLWMIA NepcoHan nocne paboT Ha nNpu-
coefiMHeHWUW 3abbin NepeBecTn NONOXKEHUEe KAoYa TeneynpasaeHus B cOCToAHNe «Pas-
peweHo», To onepatop ACY Tl MoeT yAaneHHO OTNPaBUTb KOMaHAy Ha BO3BpaT «TY»
6e3 Bo3BpaTa NOIOXKEHMA KAtoYa. B pesynbtaTe 3TOro yCcTaHaB/AMBAETCA TPUITEP C NamA-
TblO, KOTOPbI BNOKMPYET MECTHOE ynpaB/eHne 40 TOr0 MOMEHTA, KOraa Katou paspe-
WeHWA Teneynpas/ieHWe He ByaeT Nepek/loyeH B cieaylowen nocaesoBaTenbHOCTH:
«3anpeLieHo» -> «Pa3pelleHo» -> «3anpeLeHo».

MecTHoe ynpaBneHwe BbIKAOYATENIEM MOMMMO OMUCKPETHbIX BXOAOB BO3MOXKHO
TaKXe M C MOMOLLbIO KHOMOK YNpaBAeHUA Ha Ny/abTe ynpaBAeHua ycTponcTsom. [na
3TOro Heobxo04MMO BBECTM COOTBETCTBYIOLLMIA NPOrpaMmHbIi Kntod (Tabaunua 4.3.4).

CnMCOK BO3MOHbIX PEXKMMOB BbINOJHEHUA KOMaHA, Py4HOTO yNpaBAeHna npuseaeH
B Tabnnue 4.3.6.
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Tabavua 4.3.6 — BO3MOXKHbIe pexXMMbl BbINONHEHNA KOMaHA, Py4HOTO BKAOYEHMUSA

MecTtHoe
AB My ABTY ynpaenetive TeneynpasneHue
Bcerpa 1 UrHopupyetca PaspeweHo 3anpeweHo
OB MY =1 UrHopwupyetca PaspeweHo 3anpeueHo
OB MY =0 UrHopupyetca PaspeweHo PaspeweHo
Bcerga O Bcerpa O PaspeweHo 3anpeweHo
Bcerpa O Bcerpa 1 PaspeweHo PaspeweHo
ABTY=0
Bcerpa O TpMITep cBpoweH PaspeweHo 3anpeueHo
ABTY=0
Bcerga O TPUITep yCTaHoBAEH 3anpewgeHo PaspeweHo
Bcerga O ABTY =1 3anpewgeHo PaspeweHo

4) BHewHss 610KkMpoBKa BB.

HasHauyaembliit Ha B curHan «AB B/IK» npegHasHauyeH ana 610KMPOBKU Nt06bIX KO-
MaHZ, Ha BKAloYeHWe BbikatovaTens. Mpu BKAOYEHHOM NPOrpaMmHoM Katode (Tabauua
4.3.7) nossnexue curHana «AB BJ/IK» yaeT npuBoAnUTb K NPUHYAUTENBHOMY OTK/ItOYE-
Huto BB u ero nocneaytoueii 610KkMpoBKe BrAtOYEHUA (curHan «OTKA ot BJIK»).

S11=He KDHTE; >
BknioueHo - &

S12

— 1

 Ibrox 6K . ——OTKN o7 BIIK
nB IIIB BIIK 's|TS |
Keutupoeanue > R L]

< Bnok BJIK

PucyHok 4.3.6 — dyHKLMOHaNbHasA cxeMa BHelHel 610KMpoBKy BB

Tabnnua 4.3.7 — KOHOUIrypauMOHHbBIV KN4 OTKAKOYEHUSA OT 6JI0KMPOBKM

HaumeHoBaHue KoHpuUrypa- AOwnanasoH 3aBoacKoe 0O603HayeHue B
LLMOHHOTO K/oYa 3HauyeHui 3HaYyeHue MeHIo

S12 - OTkntoueHwue BB ot

o -/+ - OTK/T ot BJIK
BHeLLHel 6/10KMPOBKM
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Tabnvua 4.3.8 — MecTopacnonosKeHue ycTaBoK ANs HACTpoeK ynpasneHus BB

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NogmeHto 3

YnpasneHue

BB >

5) BNOKMPOBKA BK/OYEHUA BbIKNKOYATENA OT 3aLUMT.

Mpu cpabaTbiBaHWM 3aWMUT HA OTK/OYEHMe yCTaHaBAUBaeTca Tpurrep «baok or 3a-
LWUT», KOTOPbIN BAOKMpPYeET AanbHeliee pydyHoe BKAoYeHne BB Ao MomeHTa KBUTMpPO-
BaHuA (PUCyHOK 4.3.7). O6CcnyKnBatoLmii NepcoHan ¢ NOMOLLbIO NPOrPAMMHbIX K/toyei
MOXKET BblbpaTb Te 3aluTbl, Noc/ie cpabaTbiBaHUsA KOTOPbIX NPU BKAOYeHUW BB KBUTU-
poBaHue He TpebyeTca.

Tabavua 4.3.9 — KoHourypaumoHHble Katoum 610KkMpoBoK PB

HaunmeHoBaHue KoHpuUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B

LLMOHHOTO KAtoYa 3HaYeHun 3HayeHune MeHI0
B301 - B331 - BAOKMPOBKM /+ + HassaHue 3a-
PB LWNTBI

Tabanua 4.3.10 — MecTopacnonoxKeHue ycTaBok ana 610kmposok PB

TnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3
Ycrtasku P3nA > Ycraskn 1/ 2 -> ESOKMpOBKM
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PucyHok 4.3.7 — dyHKLMOHaNbHAA cxema GOPMUPOBaHUA CUrHana 610KMPOBKM OT
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6) OTKNtOYEHUWE BbIK/OYATENS.

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

®  OT 3alWMT;

® PV Py4YHOM OTKIHOUEHUU;

® NpW OTKNOYEHUM OT BHeLLHel 60OKMPOBKN UK BHELLHEro CUrHaNa;

e 1o ABP;

KaK TONIbKO CUIOBbIE KOHTaKTbI BbIKHOYATENA PA3OMKHYTCA (MoABAseTcs curHan «OrT-
K/IIOYEHO»), TPUITEP BO3BPALLLAETCA B MCXOAHOE COCTOSIHWE, CHUMas KomaHay «OTKA
BB». [MpuHyanTenbHoe CHATUE CUTrHana OTKAKOYEHUA BO3MOMXKHO C MOMOLLbIO CUrHana
«KsutuposaHue».

(0B | Brew OTKI— 4
PO
GrnerE— | =N

S11=He Kourﬁi-

& OTKN BB

OTKNIOYeHO ——— 4 J
KenTuposarue \:,'—

PucyHok 4.3.8 — ®yHKUMOHaNbHaA cxema GOpPMUPOBaAHMA CUTHANA OTKOYeHUA BB

7) BKntoyeHue BbiKIoYaTens.

BKAtouyeHue BbiKkAtoYaTens (curHan «BKJ1 BB») MOMKET OCYLLECTBAATLCA NPU nossse-
HUK ceayloLmx curHanos (PucyHok 4.3.9):

e B UMKne AMNB (curHan «BK/ no AMB»);

® Mpu nogaye cMrHana oT BHeWHero ycTpoiictea (curHan «BHew BKA);

® 10 Py4YHOMY BKAIOYEHMIO (CUrHAN «PB»);

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

[nAa VMCKNOYeHUA HenpaBWAbHBIX AeNCTBUI 06CyKMBAIOLWLEro nepcoHana npeay-
CMOTpeHa HacTpamBaeman 610KMPOBKa pydHOro BkAtoyeHua (PucyHok 4.3.10). Copoc
Tpurrepa B LLeNW BKAKOYEHUA BbIKAIOYATeNA OCYLLECTBAAETCA NPU NOABAEHUU CUrHaNa
«PMB», cBMAeTenbCTBYIOLWEM 06 yCnewHOM BKAoYeHMK, 1nbo yepes 1,5¢c nocne popmu-
poBaHuAa curHana «BKJ1 BB».
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‘ S11=He KOHTp &

BKI BB

[ |S|TR
BKI1 BB

|BKI1 no BHP J

R

[BKN no ANIB

58 [orewsin 17 1

[PB

‘ BnokupoBska

OTKN BB 1

[PnB

|BKN BB I

PucyHok 4.3.9 — ®yHKLMOHaNbHasA cxema pOpPMMPOBaAHUA CUTHaNA BKAOYEeHUs BB

S$13

Ucw

PO ] — BrokupoBKa
3anpert nyc»o:-jlf}i

PMNB

Bnok ot 3au.|wr>‘-
Brok BIK >
[3MH 6riok >
Heucnp BB >

Enok Hemenp MKGH:,‘

BB He roTos >

PucyHoK 4.3.10 — dyHKLMOHaNbHAA cxema GOPMUPOBAHMA CUrHANA BNOKMPOBKU
PB

[lna npepoTBpaLLeHNA MHOTOKPATHbIX BK/IOYEHWI BbIKNIOYATENA Ha YCTONYMBOE KO-
pOTKOE 3aMblKaHME NPeAyCMOTPEH NOrMYeCcKUin anemeHT «M» B Lenu cbpoca Tpurrepa,
Ha KOTOpbIM NocTynatoT curHanbl «PB» n «OTK/1 BB». Mpun py4HOM BKAOYEHMMU B YCNO-
BMAX OTCYTCTBMA BNOKMPOBKM curHan «PB» nocTynaeT Ha nepBblii BXOA, 31emeHTa «M» un
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YyCTaHaBAUBAET TpUrTep B cpaboTaHHOe cocTosiHMe (noaBaseTca curHan « BKJ1 BB»). Ecau
BK/IloYEHMe npousowwno Ha K3, curHan «OTK/1 BB» 6yaeT cdopmmnpoBaH Npu OTKAKOYE-
HWUW BbIKNtoYaTeNs oT 3awmT («OTK/1 oT 3amT») M NoAaH Ha BTOPOW BXOZ 31eMeHTa «M»,
Tem cambim 06pa3ya curHan Ha cbpoc Tpurrepa B LEenm BKAOYeHUA Bbikatoyatens. Coop-
MWPOBAHHBIN CUrHan No obpaTHOM CBA3M CTAHOBUTCA Ha CaMOMNOAXBAT U ByaeT cyuie-
CTBOBAaTb A0 TEX MOP, MOKa He ucyesHeT curHan «PB». Takum obpasom obecneunsaeTca
OZHOKPATHOCTb BK/IOYEHMA BbIK/HOYATENA HA ycTaHOBUBLLEeecA K3 npu ogHOBpeMeHHOM
Hannumm curHanos «PB» n «OTK/1 BB».

Tabnvua 4.3.11 — KoHpurypaLMoHHbIe KNHOYM HACTPOEK BKAOYEeHUA BB

HanmeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HaueHue B
LLMOHHOTO K/to4a 3HaYeHu 3HaYyeHue MEHI0

S13 - BnoKMpPOBKa BKIOYEHUA /+ Bnokunposka PB

BB npu otcyTtcTemm Ucw no Ucw

Tabnavua 4.3.12 — MecTopacnofioxeHne yCTaBOK HAaCTPOIMKM Py4HOro BKAOYeHUs BB

FnaBHOe meHI0 MogmeHio 1 MogmeHio 2 NopmeHto 3

Ynpasnenue

BB >

4.4 ®yHKUMM AMArHOCTUKM BbiK/lOYaTens

1) HecooTBeTcTBME Lenel ynpasieHna u rotosHocTb BB.

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

PMNB 4 &
PNo ]
¢ & Tep HUY
1 HLY
Sti=keroHp>————————— 41
BB He rotos

1 & TroT BB

[ < Hewcrp WNBY

. s2
ng I Koutpons BB

PucyHok 4.4.1 — dyHKLMOHaNbHasA cxema GopmMUpoBaHUA curHanos «HLLY»,
«Heucnp LWUM/BY» n «BB He rotoB»
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Tabnnua 4.4.1 — TexHuyeckune napametpbl HLY 1 rotoBHoCcTM BB

HaumeHoBaHue AunanasoH | [McKpeTHOCTb 3aBoackoe | O6o3HaueHue
napamerpa 3HaA4YeHUM 3aAaHuA 3HauYeHue B MEHI0
YcTaBKa no BpemeHu 0,5-30 0,01 10 Tep HLLY
cpabaTtbiBaHuA, C
Bpems rotoBHocTH BB, ¢ 0-30 0,01 15 Trot BB

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

TnaBHOe meHI0 Moamexto 1 NoameHto 2 NoameHto 3

YnpasneHue

BB 9

Tabnunua 4.4.3 — KoHduUrypaumoHHble Kaoum curdana «Heucnp LUN/BY»

HaumeHoBaHue KoHpuUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B
LLMOHHOTO K/toYa 3HaYeHun 3HaYyeHue MEHI0
S2 — HBepcuaA BXoAa KOH- npamow .
P A P . npamom KoHTponb BB
Tponsa BB MHBEPCHbIN

B ycTpoicTBe NpeslyCMOTPEH KOHTPO/b HAaIMYMUA HaMNPAXKEHUSA HA WWMHKAX NUTaHUA
3/1EKTPOMArHUTHOTO WJ/IM 3/IEKTPOMOTOPHOTO MPUBOAA BbIKAtoYaTens (curHan «KoH-
Tponb BB»). Mpu ncnonb3oBaHuu BbikAtovaTens ¢ 610Kom ynpasaeHus, Ha Bxoa, « KoH-
Tponb BB» pekomeHayeTca 3aBeCTu BbIXOZ, UCNPABHOCTU 610Ka ynpaBaeHus.

B cnyyae nponafaHua HanpsXKeHUs Ha WMHKaX MUTaHUA YyCTPOUCTBO GOpPMUPYET CUT-
Han «Heucnp LWMN/BY» ¢ BblaepKKo BpemeHu «TroT BB» (PucyHok 4.4.1).

AKTUBHOE COCTOSIHME [UCKPETHOTO BXOAA MOMKET 6blTb M3MEHEHO C JIOFMYECKOro
HYAsA Ha IOTUYECKYIO eIMHULY C MOMOLLbIO NPOrPaMMHOro Katova (Tabavua 4.4.3).

2) OTKa3s BbIKkAOYaTeN .

B cnyyae nNpogo/KUTENBbHOCTU MMNYbCa KOMaHZbl Ha BKAOYEHUe (curHan «BK/
BB») nnu Ha oTkAtouveHune (curHan «OTK/1 BB») 6onee 1 cekyHapbl ycTponctso chopmu-
pyeTt curHan «OTKas BB», KOTOpbIM CBMAETENLCTBYET 06 OTKA3e BbINONHEHUSA BbIK/AOYa-
TeNem COOTBETCTBYHOLLEN KOMAHAbI.

MapannenbHo curHany «OTKas BB» popmupyetca curHan «3awmrta IM», KOTOPbIN
npu HeobxoaMMOCTU KOHPUIYPUPYETCA Ha BbIXOAHOE pesie YCTPOMCTBA U AeNCTBYET Ha
HEe3aBMCMMbIN pacLenuTeNb OTKAOYEHUA aBTOMATUYECKOTO BblKtoYaTeNs, NuTalowero
onepaTtuBHble uenv BB, ¢ Luesibio 3aLMTbl 31eKTPOMAarHMTOB BKAOUYEeHUsA/OTKAoYeHnA BB
1 BbIXOAHbIX KOHTAKTOB BKJ/IOYEHWSA/OTKNIOYEHMA 3aLWMTbI OT 3a/IMMNaHUA.
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S3

T
—‘ ’ ﬂ'—\_SELIJ,HTa oM
S11=Hekou-r:g‘.> 1c D &

BKNBB >
PMNoO 0D & 1c

OTKNBB >

1 :;’;ﬂ <__ Ortkas BB

PucyHok 4.4.2 — dyHKLMOHaNbHasA cxema GOpMUPOBaHUA CUIrHaNa oTKasa BB

Tabnvua 4.4.4 — KoHOUTrypaUMOHHbIE KNoYM CUTHaNa oTKasa BB

HaumeHoBaHue KoHUrypa- Awuana3soH 3aBoacKoe 0O603HauyeHue B
LLMOHHOTO KAtoYa 3HauyeHui 3Ha4YeHue MeHI0

S3 - BBoA, GyHKLUUM 3aWmThI

M -/ + - 3awmrta M

3) Camonpour3Bo/ibHOE OTKNOYEHME BbIK/OYATENS.

Camonpoun3BoabHbIM OTKAOYeHNeM BB (curHan «CM OTK/») cuntaetcs oTKAOUEHUE
BbIKtOYaTENA B 06Xx04 ycTpoinctay. CpaboTaHHbIM TpUrrep B iormyeckon uenouke «CI
OTK/» cBnaeTensCcTByeT O BKAKOYEHHOM NosoxKeHun BB. Bbixoa Tpurrepa csasaH ¢ nep-
BbIM BXO40M 3/ieMeHTa «M» 1 nogaeT Ha Hero curHan «1». Ecnm Ha BTopom Bxoae ane-
meHTa «M» noasuTcsa normyeckan «1» (curHan «OTKAKOYEHO») U NPU 3TOM TPUITEP He
cbpocunTes, To ¢ Bblaep:KKol 0,2¢ ycTpolicTBo chopmupyet curHan «CM OTK».

Mpw BbiBEAEHHON GYHKLMM CaMOMPOU3BOIbHOTO OTKJIKOYEHMA aBapPWUMHbLIA NPOTO-
Kon He dopmupyeTcs, a B MPOTOKOAax OTKAtoUeHnA BB 6yaet cdopmmpoBaH npoToKon
MEXaHWYeCKOro OTK/I0YEeHMA.

®uke. BKI
= 1 &
[OTKN BB 1 jR
0z g

Mex OTKI
CNOTKN

HLY

‘ OTknloyeHo

PucyHok 4.4.3 — dyHKLMOHaNbHasA cxema GOpMMPOBaHUA CUTHaNa oTKasa BB
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Tabnnua 4.4.5 — KoHouUrypaumnoHHblie Kaoum curHana CM OTK/

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoackoe 0O603HayeHue B
LIMOHHOTO KAloua 3HaueHui 3HaueHue MeHI0
S1 - Beog, dyHKumm CN OTKN -/ + - CMn OTKN

4) HencnpasHocTb BB.

CurHan «Heucnp BB» nossnseTca npu BbIABNEHUMU YCTPOMCTBOM /060N M3 Bbllwe-
YKa3aHHbIX HencnpasHocTel. Mpu NoABAEHUM LaHHOTO CUrHaNa ocyLiecTsafeTca 610Ku-
POBKa py4HOro BK/to4eHUs BB 1 6/10kMpoBKa paboTbl GyHKLMI1 aBTOMATMKM 40 MOMEHTa
WX yCTpaHeHUs 1 cbpoca 3awmTbl (Tabanua 4.4.4).

Hewuncnp BB
| Hewenp WVBY 1 shs
— Hewucnp BB
RIM
HLLY
[cn oTkn

KenTuposaHue

PucyHok 4.4.4 — dyHKLMOHANbHAA cxema GOPMMUPOBAHNA CUrHANA HEMCNPABHOCTU
BB

122 27.12.31-100-23566247



PykoBoactso no skcnayatauunn MK3IM-Mwukpo 2.0

4.5 ®YHKUUM CUTHann3auum

dopmupoBaHMe CUrHanoB curHanmsaunn «Asapusa», «OTK/1 ot 3awmT», «Bbi3oB»,
«Heucnp» MOXHO npocneanTb No GyHKLMOHANBHOW cxeme, NpeacTaBNeHHON Ha Pu-
CYyHKe 4.5.
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PucyHOK 4.5 — ®yHKLMOHaNbHaA cxema GOpPMUPOBAHUA CUrHANOB
cUrHanusauum
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4.6 Jlornka cBo604HO NporpaMmmMmmupyembix pene

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

[N HacTPOMKKM NnepBbiM cNocobom NONb30BaATENO AOCTYMHbI Cefyrowue CTaHaAapT-

Hble wabnoHbl (Tabnmua 4.6.1).

Tabaunua 4.6.1 — CTaHaapTHble WabaoHbl AN HACTPOMKMN BbIXOAHbIX pene

HasBaHue wabnoHa

Ha6op npusHakoB cpabatbiBaHUA

Pexum pabortbl Bbixoaa

OTKN OTK/ BB bes ¢pukcaumm
BKN BK/1 BB bes ¢pukcaumm
Asapua Asapwua bes ¢pukcaumm
Hewucnp Hewucnp, Hencnp MK3IM bes ¢pukcaumm
Bbizos Bbizos bes ¢pukcaumm

Hewncnp MK3N

Hencnp MK3MN

bes ¢pukcaumm

Hewcnp UH Hewncnp LUH bes ¢pukcaumm
033 33-1/2,33-1/2curH Bes dpuKcauum
MNyck MT3 Myck MT3 bes ¢pukcaumm
n3w a3 bes ¢pukcaumm
YPOB YPOB bes ¢pukcaumm
Ucw v PMNB Ucw + PNB 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
[oToB ABP loToB ABP bes pukcauun
OTKN T ot 343 OTKN T ot 343 bes ¢pukcaumm
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Tabnvua 4.6.1 — CTaHgapTHble WabnoHbl 418 HAaCTPOMKM BbIXOAHbIX pesie (NpogonsKe-
Hue)

HasBaHue wabnoHa Ha6op npusHakos cpabatbiBaHUA Pexkum paboTbl BbiXxoAa

3MH-1

3MH-1

bes ¢pukcaumm

3MH-2

3MH-2

bes ¢pukcaumm

OTK/1 1CW oT A3

OTK/ 1ClW oT A3

bes ¢pukcaumm

OTK/N 2CW ot A3

OTK/N 2CW ot A3

bes ¢pukcaumm

BK/1 no AMNB BK/1 no AMNB bes ¢pukcaumm
3awmrta M 3awwuTta M bes ¢pukcaumm
AYP-1 AYP-1 bes ¢pukcaumm
AYP-2 AYP-2 bes ¢pukcaumm
AYP-3 AYP-3 bes ¢pukcaumm
YANB BK/1 no YANB bes ¢pukcaumm
303 343 bes ¢pukcaumm

ﬂ,ﬂﬂ AUNCKPETHbIX BbIXOA0B C HOPMaA/IbHO OTKPbITbIMW KOHTAKTaMWU NOABNEHUE Ka-
KOro-nnmbo mpusHaka NpMBOAUT K CpabaTbiBaHMIO pese M 3aMblKaHWUIO ero KOHTaKTOoB.
[lns BbIXOA,0B C HOPMA/IbHO 3aMKHYTbIMM KOHTaKTamMu ycnosue cpabaTbiBaHWA aBaseTca
MHBEPCHbIM, TO €CTb NP NOABAEHMU NPU3HAKA ANCKPETHBIN BbIXOZ BO3BPALLAETCA B UC-
XO4HOE COCTOAHNE (KOHTAKT 3aMblKaeTcs).

B pexume py4yHOro nporpaMmmnpoBaHmna YCTPOMNCTBO NO3BOAAET rMBKO HacTpanBsaTh
BbIxoAHble pene (PUcyHOK 4.6). B 3aBMCMMOCTH OT KOHOUTYPaLMM NPOrPaMMHbIX KAtoUei
BbIXOZ MOET paboTaTb B UMNY/NbCHOM peXume, B pexkume 6e3 dpukcaumm m ¢ dukca-
umeit. s aToro ANs KaXKAoro pese npeAycMoTpeH Habop NporpaMmmHbIX Katoyel 1 ycTa-
BOK N0 BpemeHu cpabaTbiBaHmsa (Tabaunua 4.6.2).

Kewrwposanme >

X3 | R|TR

E—L P X5‘

X4

x4 X2 Tep Tso38

[ .
L~ j%m}>

PUcyHOK 4.6 — DyHKLMOHaNbHAA CXxema N0TUKM cBOBOAHO NporpaMmMmMpyemoro pene

Habop “
NpU3HaKos

1. J T = Kx
cpabatbiBanus | —— ’——
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Tabnnua 4.6.2 — HacTpoMKK BbIXOAHbIX penie

- Bo3MOKHble
Hacrpoika Mpumeyvanue
3Ha4yeHus

[aHHas HacTpoiika onpeaenseT cnocob

Cpa6aTb|BaHVIFI BbIXOAHOTO pene:

Tun noruuyeckomn 1. «WN» - pene cpabaTbiBaeT Npu NOABAEHUMU
«U» [ «<UNTN» P P P

cxembl (Katod X1) BCEX 3a[laHHbIX MPU3HAKOB;

2. «MIN» - pene cpabaTbiBaeT NP NOABAEHUN

noboro n3 3a4aHHbIX NPU3HAKOB

Tun nornyeckomn

cxembi (Kniou X2) BKAN / OTKN CpabatbiBaHWe BbIXOAHOTO penie No GpoHTy

PaboTa BbIXOAHOrO pesie Yepes TpUrrep ¢ Nnams-
Bbixog, uepes Tpur- A p pes Tpurrep

BK/1/ OTKN Tbto. Bo3BpaT pene ByaeT NnpomcxoanTb Npu Keu-
rep (kntou X3) TMPOBaHM
n
(K:?;p)c(z;; BbixoAa BK/1/ OTKN MNHBepcmA COCTOAHNA BbIXOAHOMO pene
Beoa/sbiBog, pene BBseaeHo "
Bsoa/BbiBOA pene n3 aencrama
(kntou X5) BbiBEAEHO A/ AP A
Tcp 0-300c 3agepKKa Ha cpabaTbiBaHWeE BbIXOAHOIO pese
Tso3B 0-300c 3aaeprKKa Ha BO3BpaT BbIXOAHOrO pene
Habop
Onpegaenexue 6u- 3afaHne HeMHBEPCHbIX NPU3HAKOB
NPU3HaKoB cpa-
TOB HEMHBEPCHbIX BateiBaHNs (akTMBHOE coCTOAHWE NpU3HaKa «1»)
Habop
OnpegneneHuve 6u- 3afaHne UHBEPCHbIX NPU3HAKOB.
NpW3HaKoB cpa-
TOB UHBEPCHbIX BaTbiBaHs (akTMBHOE coCTOAHWE NpPU3HaKa «0»)

[ns 3apaHusa onpesfeneHHoro pexxuma paboTbl BbIXOLHOTO pese Heo6XoaMMOo CooT-
BETCTBYIOLMM 06Pa3oM CKOHOUIYpMpPOBaTb KouK, npeacrasneHHble 8 Tabauue 4.6.3.
BbloepsKKM BpemeHM Ha cpabaTbiBaHWe M BO3BPAT ONpeaenatoTcs Ha YCMOTPeHMe Nosib-
3o0BaTens.
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Tabnvua 4.6.3 — HacTpokn KOHOUTYPaALMOHHbIX KAOUYen 418 PasHbIX PEXKMMOB pa-
60Tbl BbIXOAHbIX pene

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

Tabnnua 4.6.4 — MecTopacnoioxeHne HaCTPOEeK BbIXOAHbIX pesie B MEHH0 YCTPONCTBA

FnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3

UCKpETHble
Aucip -> CocTosiHMe

BbIXOAbI

NCKpeTHble o
Anckp > Hactpoliika
BbIXOAbI
JunckpeTHble N Py4yHoe
BbIXOAbI nporpamm-ue

4.7 Tpynnbl ycTaBoK

N3meHeHWe KOHPUTypaLmMm ceTn 0BblI4HO MPUBOAMUT K U3SMEHEHUIO €€ NapamMeTpos,
KOTOpble, B CBOIO ovepesb, byayT onpeaenaTb yCTaBKU 3alWMTbl U aBTOMATUKK. nA one-
PaTUBHOIO U3MEHEHMA TEKYLLMX YCTABOK B TAKUX C/Iy4asnX B YCTPOMCTBE NpeayCMOTPeHa
BO3MOKHOCTb 33aZ@aHWUA ABYX HE3aBMCUMMbIX FPYMn yCTaBOK NO BCEM 3alWmuTam U QyHK-
LMAM aBTOMATUKW.

Mo yMmOn4YaHWIO B YCTPOMCTBE YCTaHOB/IEHA MepBas rpynna ycTaBoK. Monb3osatenb
MOMKET NepenT Ha COOTBETCTBYIOLLYIO FPynny YCTaBOK caeayowmmm cnocobamu (B 3a-
BMCMMOCTM OT COCTOSIHMA YCcTaBKM «Cnocob Bbi6opa rp.ycTaBoK»):

® yepes ANCKPETHbIE BXOAbI;

e yepes KOMaHAbl no TY.

Mepexos, ocyLecTBAAETCA YePes BbIAEPHKKY BDEMEHM, 334aBaeMyH0 N0/Ib30BaTENEM,
Npu 3TOM A0/IKHbI OTCYTCTBOBaTb HabOopbI BblAEpKeK BpemeHn cpabaTbiBaHUA Nt060W U3
3alWMT M aBTOMATUKKU. ECin B MOMEHT Habopa BblAep»KKu BpemeHu «T3ag, rp.ycT» npo-
MCXOAMT NYCK 3aLLMThbI, TO HabpaHHOe 3HaueHue BblAepPKKN 06HynAeTcs. Mocne Bo3spaTa
BCEX 3aLLUUT MPOUCXOAUT NOBTOPHbIN HAbOP BpeMEHM.
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BTopas rpynna ycTaBok oTobpakaeTcs Ha IMLEBOMN NaHeNn COOTBETCTBYIOWMM CBe-
Tognoaom «YcraBku 2». Bo3MOXKHble peumbl BbIOGOpa rpynn ycTaBoOK NpuBeseHbl B
Tabnuue 4.7.2.

Tabnnua 4.7.1 — HacTpoWKku ana 3aaaHua TeKyLWen rpynnbl yCTaBoOK

HaumeHoBaHue KoHUrypa- AvnanasoH 3aBoacKoe 0O603HaueHue B
LYMOHHOIO KNtoYa 3HauyeHui 3HayeHue MEeHI0
Bcerpa 1
MporpammHo
porp Cnocob Bbibopa
A8 BoieAen rpynn ycTaBoK
Tv pynn y!

OB +TY

Tabnnua 4.7.2 — Pexkumbl Bbibopa TeKyLLein rpynnbl yCTaBoK

3HauyeHue CurHan CurHan
yCTaBKu «TY» «MY» Mynet LA s AB
Bcerpa 1 UrHop UrHop 3anp 3anp 3anp 3anp
MporpammHo UrHop UrHOpP pasp pasp pasp 3anp
cocTosHue [1B
B WUrHop UrHOpP 3anp 3anp 3anp «YCTaBKM 29
TY UrHop UrHop 3anp 3anp pasp 3anp
1 0 3anp 3anp pasp 3anp
cocTosHue [1B
OB +TY 0 1 pasp 3anp 3anp «YCTaBKK 2»
cocroaHue /1B
1 1
pasp pasp pasp «YCTaBKM 2»

Tabnnua 4.7.3 — TexHMYecKue napameTpbl 3a4aHu1A rpynnbl yCTaBoK

HaumeHoBaHue Awnana3oH JAUNCKpeTHOCTb 3aBopckoe 0O603HaveHue
napamerpa 3HAYEeHUIn 3aAaHuA 3HauYeHue B MEHI0
3
aACpIKKa Ha CMEHY 0,1-5 0,01 2 T3ag rp.yct
rpynnbl yCTaBoOK, C
Tabaunua 4.7.4 — MecTopacnonoxeHne HaCTPoeK ANA rpynn yCTaBoK
FnaBHoOe meHIo NMogmeHio 1 MopgmeHtio 2 MopmeHto 3

Hue

MpucoegunHe-

9
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4.8 CyeTumKmn

B ycTpoicTBe NpeycMOTPEHbI CeyOLME CHETUNKN:

®  KO/IMYecTBO CpabaTbiBaHWI 3aLLMT;

®  KOJIMYECTBO BK/IOYEHUI I KOMMYTALIMOHHOTO annapaTa;

®  KOJIMYECTBO aBAPMMHbIX OTKAOYEHWIA KOMMYTALMOHHOIO annapaTa;
e 0buee noTpebneHne 3NeKTPOIHEPTUN HArPy3KOW;

e 0buee Bpema paboTbl 06bEKTa;

e 0obuee Bpema paboTbl MK3I.

B ycTpoicTBe npeaycMOTpPeHA BO3MOMKHOCTb OBHYNEHUA KaxAoro cyetymka. Ons
CcYeTuYMKa 3alUT NpeaycmoTpeHa QyHKUMA UKcauun [atbl U BPEMEHW NocnenHeln
OYUCTKM.

[NA OYNCTKM CUETYMKOB HEOBXOAMMO MMETb COOTBETCTBYIOWMIA A/1A 3TOFO YPOBEHb
[0CTyna, KOTOPbIN onpeaenseTca Naposiem.

4.9 Perucrpatop cobbiTnii u ocumnnorpadp

Undposoii ocumnnorpad mcnonbsyerca ANA AeTaSbHOMO U3yYeHUA U3MEHEHUA na-
pamMeTpoB CETU B aBAPUNHOM peRnme.

YcTpoiicTBo obecneymBaeT 3anncb OCLMAIOrPaMM BCEX aHANOTOBbIX U AUCKPETHbIX
CUTHAN0B BO BHYTPEHHIOI NamATb. B 06bem 04HOM OCUMANOIPaMMbl BXOAAT 3HaYeHMA
BCEX aHA/I0rOBbIX U AUCKPETHbIX CUFHANOB.

MycKk aBapwuiiHoro ocumnanorpada MoXKHO 3aNpPorpaMmmmnpoBaTb No cobbITUAM, Npes-
cTaBneHHbIM B Tabauue 4.9.1.

Bbl6Op NycKalowero cMrHana ocylectsasercs B «Macke ocumnnorpamm» yepes MO
BepxHero yposHA «UPROG» BO BKlagKke «Ocumanorpammbi» uam yepes MY B meHo
HacTpoWkn ocuunnorpada. B cnyyae Bbibopa Honee oAHOro nNyckawowero curHana
YCTPOICTBO BYAET NPOU3BOAUTL 3aMMUCb OCLMAIOrPaMM NPU NOABAEHUMN Nt06Oro 13 co-
6bITUNA.

[NuTenbHOCTb OCLMAOrPaMMbl Nporpammupyemas. ObLiee Bpems 3anncu cocTonT
U3 A/INTENbHOCTU NpeaaBapuUiHON M aBapuMHOM 3anuceit. A HAaCTPOMKKU AAUTENbHO-
CTM OCUMANOTPAaMMbl HEOBXOAMMO yKa3aTb YacTOTy AMCKpeTU3aumm (yctaBka «Llar oc-
uMnnorpadMpoBaHUA»), NpU 3TOM YCTPOWCTBO OTOBPA3UT ANUTENbHOCTb NpesaBapui-
HOW 3anucu 1 ocumnnorpammbl. ObLLee KONMYECTBO BOSMOMKHbIX 3aMUCaHHbIX OCLUIO-
rpamm cocTasnset 100 WTyK n He MEHAETCA B 3aBUCMMOCTU OT Lara ocuuanorpapupo-
BaHuA.

CKauMBaHMe OCUMANOTPAMM MPOU3BOLMTCA Yepe3 TepMMHan Mo nocinesoBaTesb-
Homy nHTepdeiicy RS485 nau uepes nopt USB.

MpeaycmoTpeHa BO3MOMHOCTb MPUHYAMTENbHOTO NycKa 3anMcu OCLUANOTPAaMMBI
yepes TepmmuHan Ha MK. Monb3oBaTeslb MOXKET TaK»Ke yKasaTb cnocob 3anmMcu cocToaHUA
OMCKPETHbIX BXOA,0B — pU3MYecKkoe COCTOAHME UAN IoFMYecKoe.
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OumncTKa NAamMATM OCLMANIOTPAMM NPOU3BOAMUTCA NOb30BaTENEM TOILKO C BbICLIMM
YPOBHEM A0CTyna (CepBUCHbIV Napob).

Tabanua 4.9.1 — Hactpowku ocumnnorpada

HaumeHoBaHue KoHUrypa- AwnanasoH 3aBopcKoe 0O603HayeHue B
LYMOHHOIO KNtoYa 3HayeHu 3HayeHue MEeHI0
. 12 —120 60 Lar ocunnnorpa-
dupoBaHua
. ®un3-oe cocr. / dus-oe co- Croco6 ocuy /1B
Jor-oe cocT-une cTofHMe
MT3-1/2/3/4
33-1/2
3MH-1/2
3HH, 31T, 13LW
3MNH-1/2 Macka ocumnno-
3AP, 3MT, 3H® rpamm
343,30N-1/2
AYP-1/2/3,
YPOB, BO-1/2/3
3MY-1/2

Tabnnua 4.9.2 — MecTopacnonoKeHue HacTpoek ocuuanorpada

FnaBHOe meHI0 MogmeHio 1 NMogmeHio 2 MopmeHto 3

HacTpoliku -> Ocumnnorpada

[ns duKcaumm JaHHbIX, UCNONb3YEMbIX MPW aHa/M3e aBapuil U HEMCNPaBHOCTeW B
CeTW, B YCTPOWCTBE NPeaycMOTPEeH perncTpatop cobbiThii. B 3aBUCMMOCTM OT Npowm3o-
wezawero cobbiTna perncrpatop GopmMmmpyeT COOTBETCTBYIOLMI NPOTOKON:

e aBapwuit (cpabaTbiBaHMe 3aLLKUT);

e cobbITUIA;

®  N3MEHEHWA YCTaBOK;

e KOMMyTaumii BB;

® n3mMeHeHuA pecypca BB.

M3-3a TEXHWMYECKUX OrpaHUYeHuii Ha oTobpaxkeHue MHPopMauuu yepes naHesb
ynpaB/ieHUA BO3MOXeH NPOCMOTP TONbKO aBapUiiHbIX MPOTOKO/I0B U MPOTOKOI0B KOM-
myTaumii BB.
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[NnA ckauMBaHWA M aHanM3a BCeX NPOTOKO/IOB HEOBXOAMMO MOAKNOYEHME Mepco-
Ha/IbHOTO KOMMbIOTEPA K YCTPOMCTBY Yepe3 uHtepdelic USB nnm yepes RS485 ¢ nomo-
bto npeobpasosaTens USB/RS485.

Mpwv 3an0NHEeHUM NAMATM YCTPOMCTBO NPOU3BOAMT 3aMNMCb HOBOTO COBbITUA HAa MECTO
Camoro paHHero.

1) ABapuitHble NpoToKoAbI (cpabaTbiBaHMe 3aLLUT).

MpoToKon 3aWwmT popmupyeTcs B MOMEHT GUKCALLMM YCTPOMCTBOM aBapuUIMHOIo Npu-
3HaKa.

B npoTokone oTobpakatoTca Bce TeKylme napameTpbl CeTU, COCTOAHUE BCEX peru-
CTPOB 3alUWTbl U AWUCKPETHbIX BXOAOB/BbIXOA0B C dUKcaLMel AaThl U BPEMEHU HA MO-
MEHT NoABMEHUA aBaPMMNHOro NPU3HaKa.

2) MpoToKOoAbI NyCKa 3aLLMT.

MpoToKoA NycKa 3awmT GopMupyeTca B MOMEHT NycKa Nto60oi 13 3almT, BBEAEHHbIX
B paboTy. B npoToKone oTob6parkatoTcA BCe TeKylMe napameTpbl CETU, COCTOAHME BCeX
PErncTpoB 3almThl U AMCKPETHbIX BXOA0B/BbIXOA0B C GUKCaLMeElN AaTbl U BPEMEHU Ha
MOMEHT NosABAeHUA nycKa. Mpu BBOAE B PabOTy MHAMKALMM NYCKOB 3aLUMT HA MHAMKA-
TOpe yCTpOoMCTBa TaKkKe byaeT oTobpaxkaTbCA Ha3BaHME 3aMyLWEeHHOW 3aLLMnThbI.

3) MpoToKoAbI COBLITUI (LUTaTHbIE AEACTBUA).

B npoTokone oTtobpakatoTca cobbiTva ¢ puKcaumenn cnocoba nsmeHeHus (Hanpu-
Mep, KBUTUPOBaHKe Yepe3 TY AN OUMCTKa CHETYMKA MOToYacoB Yepes MY), napoas go-
CTyna, AaTbl U BPEMEHM.

4) NpPOTOKONbI U3MEHEHUS YCTABOK.

YcTpoicTBo popmmpyeT NPOTOKON NPU U3MEHEHUN Ntobbix HAcTpoeK 610Ka U ycTa-
BOK 3aLWmT. Mpun 3TOM OTOOPAXKaeTca CcTapoe U HOBOE 3HaYeHWe YCTaBKM, AaTa U Bpems
U3MEHEeHUs, CNocob 3MeHeHUA YCTaBKM MK HacTponku (TY uam NY), naponb goctyna.

5) MpoToKonbl KoMMyTaLuit BB.

MpoTokon dopmupyetcs npy N06OM BKAOYEHUM U OTKAOYeHUN BB ¢ duKkcaumeit
MPUYMHBI, MO KOTOPOW MPOM30OLIa KOMMYyTauus. B npoTokone Takke ¢UKcUpyetcs
BpemAa KOMMYTalUKnK BblKKOYaTeNA, USMePEHHOTo YCTpOVICTBOM 3aWunThbI.

4.10 Peructpatop napameTpoB HarpyskKu

Ona usmepeHnsa U apxXMBMPOBAHME [AAHHbLIX 3/IEKTPUYECKOW CETU B YCTPOMCTBE
npesycMOTPEH PerncTpaTop napameTpoB Harpysku. Bce namepsembie napameTtpbl Co-
XPAHAOTCA BO BHYTPEHHIOI NamMATb YCTPOMCTBA, YTO NO3BONAET B Aa/IbHENLEM NPOU3-
BOAMTb aHa/M3 CTaLMOHAPHbIX NPOLLECCOB, a TaKXKe CYAUTb 06 OTKNOHEHMUAX B 3N1EKTPU-
Yyeckolu ceTu.
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3anucb NapameTPoB NPOM3BOAUTCA C LIArOM B OZ4HY CEKYHAY, MO3BONAA COXPAHATL B
ycTpoicTee obwmii 06bem AaHHbIX 32 MHTepBan NpumepHo B 160 yacoBs. B Habop peru-
CTPUPYEMbIX CUTHANOB BXOAAT:

e ¢a3Hble TOKM la, I8, Ic;

®  TOKM NpsiMoi, 06paTHOM 1 HyneBoM nocaegoBaTtensHoctu 11, 12, 3lo;

® /MHelHble HanpsaxkeHus Uas, Usc, Uca;

®  HanpsXeHusa NnpAmoin, obpaTHoi u Hynesol nocnegosaTensHoctn U1, U2, 3Uo;

e yacToTa cetu f;

® QKTMBHas U peaKTMBHAA MOLLHOCTb P, Q;

®  TeKyllee COCTOAHWE BbIK/OYATENA, KOMaHAbl Ha BK/IHOYEHUE U OTK/IOUYEHWE Bbl-

KAtoyaTens, Hasmume CUrHaN0B aBapuM UM HEUCMPABHOCTMY.

[ns cKauMBaHMWA M aHaIM3a COXPAHEHHOM MHPOPMALLMN HEOBXOAMMO NOAKIOYEHME
NnepcoHaNbHOro KOMMNbIOTEPA K YCTPOMCTBY Yepes nHTepdeic USB nam yepes RS485 c no-
moubio npeobpasosartens USB/RS485.

Mpw 3aN0NHEHUM NAMATU YCTPOMCTBO NPOMU3BOANT 3aMNUCb HOBbIX AAHHbIX HA MECTO
CaMbIX PaHHMX.

4.11 Yacbl peanbHOro BpeMeHu U CMHXpOoHU3aumua

B ycTpoiicTBe HaxoAATCA IHEProHe3aBUCKHMbIe Yacbl peanbHOro Bpemexu. [ns nx nu-
TaHMA UCNOb3YyeTcA KoHAEeHcaTop 60/1bWOM EMKOCTM (MOHUCTOP), KOTOPbIN 3apayKaeTcs
Npv HaMYUK NUTaHWUA Ha BaoKe. MosHaA 3apALKa OCYLLECTBAETCA 33 HECKO/IbKO YacoB.
Mpu nponagaHnMm onepaTMBHOIO HaMPAXKEHMUA X0, YaCOB COXPAHAETCA B TEYEHUE He Me-
Hee 300 yacos. lMNpwu paboTe ycTporcTBa B OTpMLATE/IbHBIX TEMMNEPaTypax CPOK paboTbl
YacoB COKpallaeTca.

3apaHre AN CUHXPOHM3aUMA BpeMeHN B 610K MOKeT BbITb OCyLL,ecTBAeHa C NOMO-
wbto HTepdeica RS485 nam USB. Mpu ncnonbsosaHum USB Bpems 3agaetca npu noa-
KNtOYEHUU K ycTpolcTBy Yepes MO BepxHero ypoBHa « UPROG».

Mpu ucnonbzoBaHun uHTepdeitica RS485 CMHXPOHM3ALMA BPeMEHU MOXKET Ocy-
LLLeCTBNIATLCS C MOMOLLbIO LWMPOKOBELLLATeNIbHON KoMaHAbl «0x10» no agpecy «0».

4.12.0Mn

PyHKUMA onpeneneHna MecTa NOBPEXAEHUA Ha NIMHUM 3NeKTponepeaay npeaHa-
3HayeHa A/1a onpejeneHna PacCcToAHMA OT MeCTa YCTaHOBKM 3aluTbl 40 MeCTa BO3HUK-
HoBeHuA mexaydasHoro K3 B ceTax ¢ U301MPOBaHHOWN HENTPanblo.

OnpegfeneHne paccToAHWA MPOU3BOAUTCA METOLOM OLHOCTOPOHHEero 3amepa no
dopmynam, B KOTOPbLIX GUFYPUPYIOT M3MEPAEMbIE TOKU U HAaNPAXKEHUA.

YCTPOWCTBO MOXKET onpeaenaTb MecTo NOBPEXAEeHNA HAa HEOAHOPOAHbIX KabesbHbIX
W BO3AYLLUHbIX IMHUAX 6e3 0TBEeTB/IeHUI. [JonycKaeMoe KOIMYeCTBO HEOAHOPOAHOCTEN —
8 yyacTKoB.
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ConpoTvBieHWe y4acTKOB IMHUK 3343aEeTCA B NMEPBUYHbIX BEIMYMHAX, ANA NPaBUIb-
HoW paboTbl GpyHKLMKM OMIT Heo6X0AMMO 334aTb TaKKe 3HaueHMe KTT nepBUYHbIX TPaHC-
dopmaTopoB TOKa.

PaboTa ¢pyHKuMmM OMI 3anycKaeTca npu NoABAEHUN NycKa Nt060M U3 TOKOBbIX 3aLUMT.
[o momeHTa cpabaTbiBaHMA 3aLLMTbl YCTPOIMCTBO NOCTOAHHO NPOU3BOAMT pacyeT peak-
TUBHOTO cONpoTUBAEHUA A0 MecTa K3. B MomeHT cpabaTbiBaHMA U3 NonyYeHHOro Habopa
[JaHHbIX ocyulecTifeTcA Bblbop Hanbonee AOCTOBEPHOrO pesysbTaTa C 3aHECEHMEM
3TOro 3HaYeHUs B NPOTOKO/ CpabaTbiBaHWA 3aLLMTbl. B npoToKone Takxke PpuUKcnpyeTcs
™n K3: aByx- uau TpexdasHoe, noBpexkaeHHble Gasbl U BbIYUCNEHHOE PACCTOAHME B KU-
nometpax. Ecnv nonb3osartens He 3a4an 3Ha4YeHWe yAebHOro CoNnpoTUBAEHMA, TO NO 3a-
¢dUKCMpoBaHHOMY B MPOTOKO/Ie cpabaTbiBaHMA CONPOTUBNEHWNIO MOXKHO BCErAa OLEHUTb
pacctofHue Ao Toukn K3.

Pacuer PaCcCTOAHMA A0 MeCTa noBpeXgeHnAa Npon3soamTCcA C y4eTOM 3a4aHHbIX Na-
pameTpoB y4acTKOB IMHUK. Mpun 3ToM, ecamn mecTto K3 HaxoamMTca 3a npeaenamm 3alm-
LLLAEMOW NIMHWK, TO NPU BbIYNCNEHUW PACCTOAHUA A/IMHA NOCAeAHEro y4acTka byaeT yee-
nndeHa. Ecam K3 HaxoamTca «3a cnnHOMY», TO 3adUKCMPOBaHHOE B NPOTOKO/1E CONPOTMB-
NeHne byaeT MMeTb OTPULLATEIbHBIN 3HAK, M PacyeT PacCTOAHMA A0 MeCTa NOBPEXKAEHNA
npousBoauTbLCA He byaerT.

4.13 OyHKUMiA TeneynpasneHus, TeNensmepeHua 1 TeNlecCurHanansaumumn

YCTpPOMNCTBO MOXKET HbITb MHTEFPMPOBAHO B JIOKasbHble cuctembl ACY Tl Kak noacu-
cTema HUMKHEro ypoBHA yepes nopT RS485. YcTpoicTBO N03BOIAET NepeaaBaTb TEKyLINe
napameTpbl CETU, ANCKPETHbIE CUTHA/bI, NPOTOKO/bl AAHHbIX, OCLMANOrPaMMbl, UHDOP-
MaLMIO O COCTOAHUM 6/10Ka U yNpaBAATb KOMMYTaLMOHHbIM annapaTtom.

Tabnnua 4.13.1 — Hactpolikn nHtepdeiica RS485

AwnanasoH 3aBopcKkoe 0O603HayeHue B
HasBaHue o
3HaA4YeHUIn 3Ha4YeHue MeHI0
Tun npoTokona no RS485 Modbus RTU Modbus RTU MpoTtokon RS485
C 6
CKOPOCTb PaboTbl RS485 115200 — 9600 38400 KOPOCTL PaboTe!
RS485
Appec B ceTn RS485 1-247 1 Apnpec B ceTn RS485
0,5 6uTa
Konunuectso cTonoBbix 6uTOB 16ut 1 6ur Kon-Bo cTon 6ut
RS485 1,5 6uta RS485
2 buta
Boikn but yeTHoCTH
But yetHocTn RS485 LleTHbIVI“ Bbikn RS485
HeyeTHbIl
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Tabnnua 4.13.2 — MecTopacnono»KeHne HacTpoek gns RS485

FnaBHOe meHIo MogmeHio 1 MoagmeHio 2 NoameHto 3

HacTtpoliku -> CepBuCHble

MopT nepeaayn AaHHbIX MMEET ra/ibBaHUYECKYH0 pa3BA3Ky U obecnevmBaeT obmeH
BaHHbIMK no npoTokony « Modbus RTU». CBsizb ycTpoeHa no npuHumny «Master-Slave».
BNoK He MHULMKMpPYET Nepeaady n paboTaeT B pexxume «Slave» - 0OTBeYaeT TO/IbKO Ha 3a-
npocbl BeAyLEro ycTpoicTBa.

[Ons nogxntoveHns HeobXo0ANMMO NPUMEHATbL SKPAHMPOBaHHYO BUTYIO napy. Hanpwm-
mep, Kabenb mapkn «KIM3$Bm 1x2x0,78» MAM aHANOTMYHBIN CXOAHbIMA NO XapaKTepu-
CTMKam. MaKcMmanbHaAa AanHa KaHana cBa3m Npu ncnonbsosaHum RS485 onpeaensaetca
XapaKTepUCTUKaMM BUTOM Napbl U CKOPOCTbIO Nepesayun AaHHblX. [py opraHnsaumm cetu
Ha YCTPOMCTBAX, PACNOIOMKEHHbIX Ha KOHLAX, HE06X0AMMa YCTaHOBKa COrNacyoLLmX pe-
3uctopos 120 Om.

[ns noakNoYeHUA K 610Ky 3aLUMTbI C MOMOLLbIO KoMNbloTepa no nopty RS485 Heob-
xoamm npeobpasosatenb USB/RS485. Mepea Havanom nogxatodeHns Heobxoammo npo-
BEPUTb, YTO NpeobpasoBaTenb NoakAoYeH K MK, onpeaeneH B ero onepawuyoHHOM cu-
cTeMe 1M emy HasHavyeH COM nopT. MNpu ncnoib3oBaHUKU NpeobpasoBaTenein C BOSMOXK-
HOCTbIO MepektoYeHuns pexkumos RS485/RS422, HeobX0AMMO NPOBEpPUTh, YTO Npeobpa-
30BaTe/b paboTaeT UMEHHO B pexume RS485.

Tabnuua agpecos AaHHbIX Ans onpoca yctporcTts B ACY Tl npuBegeHa B KapTe na-
MATK, KOTOPaA NpefoCTaBAAETCA MPOM3BOANTENIEM OTAENbHO MO 3aMpocy 3aKasyuKa.

[Ons ceasu ¢ 6nokom 3awwmTbl Yyepes MK moxeT ucnonb3oBaTbea MHTepdenc USB,
YCTaHOB/IEHHbIW HA NNLEBOM NaHenn nynbta. MogKAtoYeHMe OCYLLEeCTBASETCA C NOMO-
Wwbto Kabens «Type-A/Type-B». Yepes AaHHbIA NOPT, B TOM YMCAe, NPOM3BOAMTCA O6HOB-
JIeHMe MPOLUMBKM YCTPOMCTBA.
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Tabnvua 4.13.3 — BO3MOXHOCTU YNPaBAEHMA U HAaCTPOMKHM

Buga Bo3geicTeua ny AuckpetHbie o XS
BXOAbl/BbIXOAbI «UProg» ™

BKAOUMTb / OTKNOUUTL BB + + +
BBOZ, / BbIBOA, 3ALUMT U aBTOMATUKM + + +
MN3meHeHMe rpynnbl yCTaBoOK + + +
BBoZ, / BbIBOA, PEKMMOB Te/eynpas- + + N +
nenua
CmeHa JaTbl M BpeMeHU + - + +
BBOA, yCTaBOK 3aluT + - + +
MN3meHeHMe HacTpoek 610Ka + - + +
MN3meHeHune HacTpoek OMI + - + +
M3meHeHMe HacTpoeK ocLMAno- + _ + +
rpada
MN3meHeHMe HacTpoeK cyeTumKa pe- . _ . .
cypca BB
OB6HyNeHNE CYETYMKOB 3aLUUT + -
O6HyNeHWe CHETYMKOB SHEPTUM + - + +
OB6HyNEeHWE CYETYMKOB KOMMYTALLUI . _ . .
BB
O6HOBNEHME NPOLUNBKK - - + -

Tabnvua 4.13.4 — Bo3MOXKHOCTU Nepesayn AaHHbIX U MHAWKALMK

AMCKpeTHble no ACY
BXOAbl/BbIXOAbI «UProg»

Bua Bo3peicTeua ny

—
=

TenecurHanusauma - +

N3mepeHua

CyeTunKkn

YcTaBku P3uA 1 HacTpoliku 61oKa

+ |+ |+ |+ |+

MpoToKonbl aBapui

MpoToKoNbl cObbITUI

[pOTOKONbI UISMEHEHWA YCTAaBOK - -

MpoTokonbl KomMmyTaumii BB + -

+ |+ |+ |+ |+ |+ |+ ]|+ |+

MpoToKonbl U3MmeHeHUA pecypca BB - -

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

PeructpaTtop napameTpos Harpysku - -
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Mpu peanusauumn yaaneHHOro AOCTYNa K YCTPOMCTBY BO3MOMKHO MPUMEHEHMWe
«I3CTPA-POYTEP». [laHHOe ycTpoiicTBo ABnsetca 4G-poyTepom M obecneymBaeTt nepe-
[ayy AaHHbIX B PEXKMME peasibHOro BPEMEHM Ha AUCNeTYepPCKUe NyHKTbI Yepes becnpo-
BOZHYIO CETb.

MoapepKmnBatoTca NPOTOKOAbI Nepesayun AaHHbIx Kak «Modbus RTU», Tak n «M3K-
60870-5-104» bnarofaps nporpaMmmMHOMY KOHBepTEpPY, BCTpoeHHOMY B poyTep TELEOFIS
RTU1068 V4. KoHBepTep NO3BOAET peain3oBaTb COBMECTUMOCTb YCTPOMCTBA 3aLWUTbI C
aucnetyepckumm cuctemamm (Hanpumep, CKA, SCADA).

[~ - e
tu-poymep RS-LBS
Tpectpartonen
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PucyHok 4.13 — Cnocobbl noakntoveHus yctpoiicte MK3M-Mukpo 2.0
B CUCTEMbI Nepefayn AaHHbIX

4.14 Yyert pecypca BbiKAtoyatensa

B ycTpoicTe npegycmoTpeHa GYHKUMA yyeTa OCTaTOYHOIo pecypca BbICOKOBOJIbT-
HOTO BbIK/IOYaTeNA MO KaXKaol dase.

CpaboTaHHbIN pecypc OTparkaeT CTeneHb U3HOCa AeTaNeN U Y3108 KOHKPETHOW eau-
HUUbl o6opyaoBaHMA. Mpu 3Tom nog, cpaboTaHHbIM KOMMYTALMOHHBIM PECYpCcoOM Bbl-
KNtoyaTens NOHMMALOT CTeNeHb M3HOCA AyroracuTeNbHOM Kamepbl, 3 MeXaHUYeCKUi pe-
CYPC XapaKTepm3yeTcs YNCIOM LMK/IOB BKIKOYEHME - Nay3a - OTK/OYEHWE, BbINOHAEMbIX
6e3 ToKa B rnaBHOM Lenu. Mo 0CcTaToOYHbIM PEcypcom NOHUMAOT OCTaTOK pecypca Bbl-
KNtoyaTens nocse onpeaeseHHoro nepnoaa skcnayaTaumm v Yymcna onepaumin No oTkA-
YEHWIO M BKIOYEHUIO HArpy304HbIX TOKOB U TOKOB K3.
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MexaHWYeCcKuit pecypc 3a4aeTca B MACNOPTHbIX AaHHbIX HA BbIK/OYATENb, U, TaK Kak
€ro Be/IMYMHA XapaKTepusyeT paboTy BbiKkItoYaTens 6e3 TOKOBOM HarpysKku, TO HET Heo6-
XOAMMOCTM YUYUTbIBaTb €r0 3HaYEHMe.

KoMMYyTaUMOHHbIN pecypc 3a4aeTca B NaCnoOPTHbIX A4aHHbIX B BUAE KPUBbLIX 3aBUCU-
MOCTM SONYCTUMOrO YMUCNA OTKAOYEHUIA OT BENIMUYMHBI TOKa (PUCYHOK 4.14).
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PucyHok 4.14 — I'padmK 3aBUCMMOCTM pecypca No KOMMYTALLMOHHOM CTOMKOCTH
(uncno upknos «B-O») OT KOMMYTaLMOHHOIO TOKA BbiKAtoYaTena BBTI-M-10
Toraa OCTaTOYHbIN Pecypc BbIKAOYATENA UM KPUTEPUI BbIBOAA B PEMOHT MOXKHO
onpeaennTb Mo C/iefyoLWemMy BblpaXKeHUo:

N
Ryer = 100% — z AR, (14.1)
i=1
roe:
Rocr— OCTaTOUHbI Pecypc BbIKlouaTens;
AR; — pacxof, pecypca 3a OfIHO OTK/IIOUEHME;
i — KOZIMYECTBO OTKIOYEHWA.
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[nA KOPPEeKTHOM OLLEHKM OCTAaTOYHOIO pecypca HeobXoAMMO BBECTU B 10K 3aLLUThI
LaHHbIe O Y3/10BbIX TOYKAX XapaKTEPUCTUKK, MO KOTOPLIM 3aLLUTa MOLENPYET 3aBUCK-
MOCTb pecypca OT KOMMYTaLMOHHOrO TOKa (OTMeYeHbl CTpesnkamu Ha rpaduke). Mpu
KaX4O0M OTK/IIOYEHUW BbIK/OYaTeNn 3almTa GUKCUPYET TOK OTK/IIOYEHWSA, BblUMCAAET
pacxoA, pecypca no 3a4aHHOW XapaKTepucTMKe U popmMUpyeT NPOTOKON pecypca.

B npoTokosie oTobparkatoTca:

® [aTa W Bpems OTK/OYEHUS;

®  MpPUYMHA OTKIOYEHMUS;

® TOK OTK/IOYEHMA MO Kaxkaoh dase;

e pacxopg pecypca no Kaxaou ¢ase;

®  OCTATOYHbIV pecypc BblKAOYaTeNs No Kaxaon dase;

e 00WMI pacxon, pecypca no Kaxkaown ¢dase.

CKaumBaHWe NPOTOKOI0B NPOU3BOAMTCA C NOMOLLBIO KHOMKK «CKayaTb BCe» B COOT-
BeTCTBytOLLEeM 061acTh TepMUHana.

[NnA UcknoyeHna co3gaHma NPOTOKOI0B HEMHPOPMATMBHOMO XapaKTepa, TO eCTb Ko-
r4a OTK/IOYEHMA BbIK/IYATENA C TOKOM Harpy3ku He MPUBOAMT K CyLLLECTBEHHOMY M3Me-
HEHUI0 pecypca (CoTble U TbICAYHbIE A,0/IM NPOLEHTA), HEOBXOAMMO BBECTU YCTaBKY «TOK
cpabaTtbiBaHMA NpOTOKONa pecypca BB». Mpy TOKe OTKAHOYEHWUA HUKE, YeM AaHHaA
yCTaBKa, NPOTOKON pecypca dopmmnpoBaTbea He ByaeT. PeKomeHayeTcs 3afaBaTtb AaH-
HY0 YCTaBKy B patoHe 20% OT HOMMHA/IbHOIO TOKa OTK/IHOYEHMS.
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Tabnvua 4.14.1 - HacTpoiKku cyeTumKa pecypca BB

HaumeHoBaHue AunanasoH | [MCKpeTHOCTb 3aBoackoe | O6o3HaueHue
napamerpa 3HauYeHuin 3afaHuA 3HaYyeHue B MEHI0
HoMMHanbHBbIN TOK OT- 100 -
KntoyeHua BB, A —30000 ! 20000 HTO
Pecypc no KommyTaum-
OHHOVW cTolKocTv BB npu 1-10000 1 100 Pecypc npu
HTO
HTO
HomuHanbHbIN TOK BB, A 100~ 1 650 Hom. Tok BB
! —-3000 ’
MexaHunyeckuin pecypc 1-10000 1 50 Mex. pecypc
BB (B TbicAYax) BB
Tok popmupoBaHua npo- 100 - 1 650 Tok dpopm.
TOKONa pecypca BB, A —20000 npor.
Tabnnua 4.14.2 - MecTopacnonoxeHue HacTpoeK cyeTYMnKa pecypca BB
TnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3
W
HacTpoiiku > B';ew pecypea

4.15 ®yHKUMM f0CTYNa U CaMOANArHOCTUKMU

1) YposHu goctyna (YA).

B ycTpolicTBe NpesycMOTPeHo Tpu ypoBHA goctyna: YA1 - Huswwuii, YO2 - cpeaHuii,
Y3 - BbICLIMI, B 3aBUCMMOCTM OT BBEAEHHOTO NAapo/iA ONpeaenaeTca ypoBeHb AOCTyna
onepartopa.

MepBblli ypOBEHb AOCTYyNa aKTUBM3UPYETCS LECTbIO NAaPOsSMU, BTOPOM — NATLIO Na-
pPoNAMM, TPETUIN YPOBEHb AOCTYNa aKTUBU3MPYETCA TO/IbKO CEPBUCHBIM Naponem. 3aaa-
HWEe U M3MeHeHMWe naponen gna aktueaumu YOl n Y2 moxeT 6blTb OCYLLeCTBAEHO
TO/IbKO Ha TPeTbeM ypoBHe A0CTyna.

NHbopMaumsa 06 nsmepsaembix NnapameTpax U YCTaHOBIEHHbIX HAaCTPOMKax ABNSAETCS
OTKPbLITON, ee NPOCMOTP ocyLlecTeaseTca 6e3 BBoAa Naposiei.

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

Ecnu HacTpoiika Npou3BOAMTCA Yepes TepMUHaA, TO Maposib HEOBXOAMMO BBECTU
OAMH pas, NpeABapuUTe/IbHO HaXKaB KIaBuLLy «YCTaHOBUTb JOCTYN» B BEPXHEM paboyem
nosne MO. YCTpoicTBO aBTOMATUYECKM 3anpeLaeT A0CTYM, eCv NPOCTol NporpaMmmbl 6e3
paboTbl C Heli cocTaBnsaeT bonee ABaLLATU MUHYT.

27.12.31-100-23566247 139



PykoBoacteo no skcnayatauuun MK3IM-Mwukpo 2.0

BHumaHue!

Mpwn paboTe c ycTpoicTBOM Yepes nporpammy Ha MK 3anucb ycTaBoK U BBOA, UX B
paboTy npousBoaMTCA aBTOMaTUyecku, bydpepHoi 3anucu He npepycmoTpeHo. Mpwu
BBOAE YCTAaBOK Ha paboyem npucoeanHeHnn 6yabte 0cO6EHHO BHUMATE/bHbI, TaK KaK
npv BBOAE HENPaBUIbHOM YCTaBKM UM HAaCTPOMKN BOSMOXHO HecesIeKTMBHOE OTK/IoYe-
HuWe BblKNtoYaTena npucoeamHeHmnal

B0O3MOHOCTM onepaTopa C NepBbIM YPOBHEM A0CTYNa MUHUMAbHbI:
® 33aHue U U3MEHEHMWe YCTAaBOK 3aLLuT;

®  OYMCTKA MPOTOKOJIOB 3aLLWUT;

® YCTaHOBKa M U3MeHeHMWe AaTbl U BpEMEHU;

e ynpassieHue BbikAtovaTenem c My.

[ns onepatopa c Y/[12 Kpome BO3MOMKHOCTEN, NPeACTaB/eHHbIX Bbile, JOCTYMNHO:
® UM3MEHeHWe CEPBUCHbIX HAacTpoeK;

®  N3MEHEeHWe HacTpoek ocumanorpada;

®  M3MeHeHWe NapameTpPoB NPUCOEANHEHUS;

®  M3MeHeHMe HaCTPOEK AUCKPETHbIX BXOAOB U BbIXOAOB;

o M3MeHeHWe HaCTpoeK ynpaB/ieHUA BblKKOYaTenem.

Ha aaHHom TpeTbem ypoBHe (Y/[3) focTyna BO3MOXKHO M3meHeHue abCcoNtoTHO BCeX
napameTpoB M HAaCcTPOEK YCTPOMCTBA, KOTOpble ONpPeAenstoTCA Noab3oBaTelem.

3aBOACKME MAPOAN MO YMONYAHUIO:

e Y1 -«0001»;

e Y12 —«0002»;

e Y13 (cepBUCHbIN Naposb gocTyna) — «1234»,

Tabauua 4.15.1 - MecTopacnonoxKeHue HacTPOeK Naponen focTyna

FnaBHOe meHIo MogmeHio 1 MoagmeHtio 2 MoameHto 3

HacTpoliku - Maponn poctyna

2) dYHKLMA CAMOAMNATHOCTUKN.

B npouecce paboTbl yCTPOWCTBO NOCTOAHHO BbINOAHAET BHYTPEHHIOK CamMoAMarHo-
CTURY (PycyHoK 4.15) ¢ Luenblo NpexaeBpeMeHHOro BbisiBeHWs OLWMBOK B annapaTHoM
WM NPOrPaMMHOW YacTU. B 3aBUCMMOCTU OT BHYTPEHHEN HEUCNPABHOCTU MOTYT BNOKM-
pOBaTbCA a/IrOPUTMbI YCTPOMCTBA U BbIXOAHbIE pese.
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Hewcnp FRAM 1

Hewecnp ALlH;

HLIH MK3M > Bnocwennp MKaM
Wés

| Henanp CRC yo

PUCyHOK 4.15 — ®yHKLMOHaNbHAA CXeMa CUTHAN0B CAaMOAMArHOCTUKM YCTPOMICTBa

BHYTpeHHAn olMbKa oTobpakaeTcs B cTaTyce 6710Ka, NPOCMOTP KOTOPOT0 OCYLLECTB-
naetca B pasgene «CamogmarHoctuka» MY nam Bo BkNagke «AnnapaTHoe COCToAHME»
MO «UPROG».

Kpome BHyTpeHHUX owmnbok B cTaTyce MK3M oTobpakatotca MHGOPMaLMOHHbIE
6UTbl AAHHbIX, TO €CTb HECyLMe TONIbKO MHOOPMALMOHHYIO HarpysKy.
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Tabnnua 4.15.2 - CtatycHble 6uTbl 610ka MK3[

MopAaaok aen-
Ne | HammeHoBaHue Pacwunéposka Mocneacreua CTBMIA Npu no-
ABNEHUU
HesepHas fata/spema.
1 Owwnbka gatbl / Bpe- Owwubka popmata duKcauma Bcex cobbl- 3apath gaty u
MeHU AaTbl ¥ BpeMeHU THA ¢ ownboyHoIn aa- Bpemsa
TOW 1 BpemMeHem
BHYTPEHHMWIt ncTou- BblaaTb Ha yCTpoOWi-
VTR " Mpu CHATUM NUTaHKUA A yerp
MoHucTop paspsa- HUK, Heobxoanmbli CTBO NWUTaHWe v Jo-
2 Bpema v JaTa cbpacsl-
KeH AnA paboTbl 4acos, KAATHCA 3apAja uc-
BatoTCA
paspaeH TOYHMKA
HeuncnpasHocTtb HewncnpaBHOCTb MUK- o
3 OrtkKas ycTpoicTea
FRAM pocxembl NamaTn
HeBO3MOKHO CKaumBa-
HeuncnpasHocTb HewncnpaBHOCTb MUK-
4 HWe 1 3anncb ocumnno-
NAND pocxXembl NamaTn
rpamm 1 NpoTOKON0B
HeuncnpasHoc a HeucnpasHoc 0 KHonim Ha knasuarype
ucn HOCTb Kna- nucn HOCTb MO- -
5 BMa pbl ayna K?asmaT bl YNPaBNEHMA MOTYT He Coodunm, npovs
TYp Y. yp paboTaTh BOAMTENIO ANA 3a-
MEHbI N PEMOHTa
ycTpolictea
HewncnpaBHOCTb KaHa- Bnokuposka 3awumT no
6 HeucnpasHoctb LIH I0B U3MepeHUs Le- HanpAXeHWIo 1 aBTo-
nei HanpaXeHua MaTUKM
HewncnpaBHOCTb KaHa-
HewncnpaBHOCTb KaHa-
HeuncnpasHocTb /10B U3MEpEHWS, BO3-
7 NI0B U3MepeHus
Aun o MOHa HEKOPPEKTHaA
ycTpoiicTea
paboTa 3awmnT
HewncnpaBHOCTb KaHa-
HencnpasHOCTb Bbl- BbIxoaHble pene moryTt
8 N10B yNpaB/ieHNA Bbl-
X008 He paboTaTb
XOAHbIMU pene
MposepuTb ycTaBKM
OwmnbKa KOHTPOIb- posep Y
HewucnpasHoctb CRC o BO3MOXKHa HEKOppeKT- 3alumT M nepesa-
9 HOM cymmbl 610K0B
610Ka «YCTaBOK» TaBOK HaA paboTa 3alwmT [AaTb WX B Cayvae
v HeobxoanmocTu
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5 KOMMNJIEKT MOCTABKU, MAPKUPOBKA, YINAKOBKA
5.1 KomnneKT noctaBku
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Bnok 3awmnTbl 1wt
OTBETHbIE YAaCTW Pa3beEMOB 1 KoMnneKkT
Kabenb USB 1wr
MacnopTt 1 ak3emnnap
PyKkoBoACTBO NO 3KCNAyaTa-
v A ¥ Mo 3anpocy
umnn
MporpammHoe obecneye-
Mo 3anpocy
Hue
aTYMKM AYroBOM 3aLWNTbI
4 Ay L 333 3
0A3-01*
MNposoga 15 meTtpos* 1111 1
[aTunKkn Ayrosoi 3almTbl
003-02*%* c kabenem gnu- 3133 3
Hol 3 meTpa

(*) — npu ycnosuu 3akasa 610Ka ¢ $oToAMOAHON AYrOBOM 3aLMUTOM;

(**) — npu ycnoBum 3aKasa 6/10Ka C ONTOBOJIOKOHHOW AyroBol 3awmToi. CtaHaapT-
Has A/iMHa — 3 MeTpa, NOCTaBKa AaTYNKOB C ONTOBOJIOKOHHbIM Kabenem Apyroi A/ivHbl
OroBapuBaeTcs Npu 3akase.

27.12.31-100-23566247 143



PykoBoacteo no skcnayatauuun MK3IM-Mwukpo 2.0

5.2 MapkupoBkKa
1) MapkupoBKa 6/10Ka BbINOAHEHA Ha 33JHel CTOPOHE KOpnyca B COOTBETCTBUU C

IFOCT 18620-86. Ha MmapKMpoBKe yKa3aHbl OCHOBHbIe AaHHble 610Ka:

e 0603HayeHMne n3genus;

® faTa M3roTOB/IeHMS;

® 3aBOACKOWN HOMEp;

® HanpA)KeHue M YacToTa NUTaloLWEeln ceTu;

® TOBApPHbIN 3HAK NPeANpUATUA-U3rOTOBUTENS;

® HyMepaLMA pasbeMoB U Ha3HaYeHWe KOHTaKTOB 610Ka;

e 0603HayeHMe BbIBOAA 3aLUUTHOTO 3a3eMIEHUA.

2) MapK1pOoBKa TPAHCMOPTHOM Tapbl HAHOCUTCA TPAHCMOPTHOM KOMNaHWe 1 coaep-
YKUT OCHOBHblE, AONONHUTENbHbIE U MHOOPMALIMOHHbIE HAANUCKU, U MAHUNYNALMOHHbIE
3HakKu cornacHo NOCT 14192-96.

5.3 YnaKosKa
1) YcTpoicTBO yNakoBaHO B KOPOBKY, B Hel OCYLLEeCTBASETCA TPAHCMOPTUPOBaHME.

2) CHATME TPAHCMOPTHOM Tapbl AO/IKHO NPOU3BOAMTLCA C COBII0AEHMEM MaHUNYAA-
LMOHHbIX 3HAKOB.
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6 UCNOJ/Ib3OBAHUE NO HASHAYEHUIO
6.1 dkcnayaTauMOHHbIe OrpaHUYeHunA

1) KnumaTtmyeckue ycnoBma sKcnyaTaLmm yCTPOMCTBA YKa3aHbl B pasgene 2 HacTo-
Awero P3, aKkcniyaTauMOHHblE TEXHUYECKME XapaKTEPUCTUKU He A0/KHbI NpeBbllaTh
3HaYeHW, NpUBEeAEHHDBIX B pasaene 2.

2) dKcnayaTtauma ycTpoicTea 6/10Ka OCYLLECTBAAETCA B COOTBETCTBUM C «[1paBunamm
TEXHWMYECKOW IKCNIyaTaLMmM SNEKTPUYECKMUX CTAHLMI U ceTeil» 1 HacToAWwmMM «PyKkoBoa-
CTBOM MO 3KCM/IyaTaLmum»,

3) BO3MOXHOCTb PaboTbl YCTPOMCTBA B YCNIOBUAX, OT/IMUHBIX OT YKa3aHHbIX B HACTOA-
wem «PyKkoBoACTBe MO 3KCMAyaTaLUm», fOKHA COrIAacoBbIBATLCA C NPEANPUATUEM-U3-
roToBUTENEM.

6.2 MoaroToBKa yCTPOMCTBA K UCMO/Ib30BAHUIO
6.2.1 Mepbl 6€30MNacHOCTM NPU NOAFOTOBKE YCTPOMCTBA K MCNO/Ib30BaHUIO

1) Npu 3KcnayaTaumm ycTponcTBa cnefyeT PyKOBOACTBOBATbCA «[paBuaamu Tex-
HUKM 6Ee30MacHOCTU NPW 3KCM/yaTalMu 3/1EKTPOYCTAaHOBOK, /IEKTPUYECKUX CTaHLUUI U
NOACTAHUMIM», A TaKKe HaCTOALWMM «PyKOBOACTBOM MO 3KCMIyaTaLmMm».

2) K aKkcnayaTauum v 06CAYKMBAHMUIO YCTPOMCTBA AOMYCKAOTCA ULA, U3YYMBLUME
HacToswee P2, nacnopT 1 npoleaLne cnewlmanbHyo NoAroToBKy B 061acTv MUKpONpo-
LLeCCOPHbIX YCTPOMCTB pesieiHOM 3aLWMTbl U aBTOMATUKK.

3) OnacHbiM GaKTOPOM MpPU IKCNAYaTaLMM YCTPOMCTBA ABNAETCA HaNpsAXKeHue one-
paTMBHOro nNuTaHmaA 220B. Bce paboTbl Ha 3aXKMMAXx YCTPOMCTBA CieayeT Npov3BOAMUTbL B
06ecTo4eHHOM COCTOAHMM.

4) 3azemneHue v 3aWwmTHble mepbl 6e30MaCHOCTU A0/KHbI BbINOAHATLCA B COOTBET-
CTBUM C TpeboBaHMAMM AencTByoWwmX "MpaBuA yCTPOCTBA 31eKTpoycTaHoBOK" . s 3a-
3eMNEeHNA YCTPOICTBA Ha Kopnyce 6/10Ka 3alWuTbl MPeayCMOTPEH CreLManbHblii 3a3em-
NAWMIA BUHT, KOTOPbIA UCMOb3YeTCA ANA MOAKNOUYEHMSA K 3a3EMAAIOLWEMY KOHTYPY.

5) 3anpeLaeTca aKCNAyaTMPOBATh YCTPOWCTBA B YCI0BUAX U PEXRMMAX, OTIUYHBIX OT
TpeboBaHMIt HacToAWMX P N TY.

6) 3anpelaeTcs NPOM3BOAWUTL CMeHy AeTanell noj HanpsKeHuem BO Bpems pe-
MOHTa.

7) NMnua, aonyuieHHble K paboTe C YCTPOMCTBOM, AO/KHbI NPOXOAUTb E€XKEFrOAHYI0
NPOBEPKY 3HaHUM NO TeXHWKe 6e30NacHOCTy.
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6.2.2 PasmeweHne u MOHTax

1) BHewHK BuA 610Ka 3aLmThl, rabapmuTHbIE M YCTAaHOBOYHbIE pa3Mepbl NPUBEAEHbI
B MPUTOXKEHNN A.

2) O6bem 1 NocnefoBaTeIbHOCTb MOHTAXa YCTPOMCTBA:

® CHATb YNAKOBKY, NPOBEPUTb 610K Ha Ha/IMYME MEXaHUYECKMX NOBPEKAEHWI;

®  YCTaHOBUTb B/10K 3alWKTbI B peNeliHblil OTCEK NPUCOEANHEHUS;

® MOAKNOYUTb K B/OKY BHEWHWEe Lenu, NpoBEPUTb COOTBETCTBME COBpPaHHOM
CXeMbl TEXHUYECKOW JOKYMEHTaLMK Ha YCTPONCTBO;

® MpOBEPUTb HAZEKHOCTb 3aTAXKKM BONTOBbIX COEAUHEHNIA.

3) Bce paboTbl MO MOHTay, 4€MOHTaXy M 3KCryaTaumm 610Ka AOMKHbI BbINOA-
HATbLCA B COOTBETCTBMM C AeicTByOWMMN «MeXoTpacaeBbiMU NpaBMaaMm No oxpaHe
TpyZa (npaBuaamu 6e30NacHOCTM) NPU IKCMAYaTaLUm 3/1EKTPOYCTAaHOBOKY, a TaKKe Aei-
CTBYIOLMMM BEAOMCTBEHHbLIMU UHCTPYKLUUAMM.

6.3 TeKyLwmii pemMoHT
1) YcTpolicTBO ABNAETCA BOCCTAHABAIMBAEMbIM U PEMOHTONPUTOAHbIM. PeMoHTONpK-
rogHOCTb YCTpOMCTBa obecneynBaeTcs:
®  MOAY/IbHOM KOHCTPYKUMEN, NO3BOAAIOLWEN ObICTPO 3aMEHUTb HEWUCMPABHbLIN
610K Ha UCMNpPaBHbIV Ha MeCcTe YCTaHOBKMU;
e BHYTPEHHEN camMogMarHOCTUKOW, NO3BOIAKOLWEN ObICTPO BbIABAATL GaKT Heuc-
NPaBHOCTU W ONpeaensaTb HEMCNPaBHbIA 31EMEHT;

2) PEMOHT yCTpOICTBa B NepuoA, rapaHTUMHOM 3KCnIyaTauMmM NPOM3BOAMTCA 3aBO-
[OM-M3roToBuTENIEM. B nocneaytowme rofbl SKCNAyaTauMu peMOHT NPOU3BOAUTCA MO
[0TOBOPY C 3aBOOM-M3roTOBUTENEM KBAaNUDULMPOBAHHBIMM CNeLManmcTamu, aTTecTo-
BaHHbIMMW Ha NPABO PEMOHTA MUKPOMPOLLECCOPHBIX YCTPOMCTB.

6.4 XpaHeHue

1) YcTpoWicTBO A0 BBEAEHMA B IKCMNYaATALLMIO XPAHWUTCA HA CKNAZe B yNaKoBKe npes-
NpUATUA — N3roToBUTENA, YCnoBUA XpaHeHuna — 1(/1) no FOCT 15150. U3gpenve 6e3 yna-
KOBKM XPaHWUTCA Npu TemnepaType okpyatowen cpeapl 0 o 40°C u oTHocUTeNbHOM
BNAXHOCTM He 6onee 80% (npu Temnepatype 25°C).

2) B nomelleHMAX ANA XPaHEHMA COAep)KaHWe Mbiau, NapoB KUC/IOT U LWenoYei,
arpeccuBHbIX rasos v APYrux BpeAHbIX MPUMeCeH, BbI3bIBaOLLMX KOPPO3MIO, HE AO/KHO
NPeBbIWAaTh COAEPHKAHNE KOPPO3MOHHO-aKTUBHbIX areHToB AnsA aTmocdepbl Tmna | no
FOCT 15150-69.
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3) CpoK XpaHeHUA yCTPOICTBa B yNaKoBKe U3rotosuTensa 12 mecaues.

4) Mpw cHATUM 610K C XPaHEHUA B YCNOBUAX NOHUMKEHHON TemnepaTypbl HEOHXo-
AVMMO BbIAEPKATb €0 B YNAKOBKE HE MEHee [BYX 4acoB NPW KOMHATHOM Temneparype.

6.5 TpaHcnopTupoBaHue

1) Uspgenue TpaHCNOPTUPYETCA B KPbITbIX }KEeNE3HOL0POMKHbIX BaroHax, nepeso3nTca
ABTOMOBUIbHBIM TPAHCMOPTOM C 3aLLMTOM OT LOMKAA U CHEra, @ TAaK¥Ke TPaHCMopTMpPYyeTca
B repmMeTM3NpPOBaHHbIX OTaN/IMBaeMbIX OTCeKax camosieToB. [1pu nepeBo3Ke B Kesnes3Ho-
[O0POXKHbIX BaroHax BUA, OTNPaBKU - ME/IKUMA, MAaNOTOHHAMKHbIN.

2) KnumaTtuyeckme ycnosusa TPAHCNOPTUPOBAHUA 610Ka ABAAIOTCA TaKMMMU Ke, KaK
NpU XpaHeHuu.

6.6 YTunusauums

YCTPOMICTBO HE COAEPHKUT BELLLECTB U KOMMNOHEHTOB, BPeAHO B/UAIOLLMX Ha OKpYXKa-
IOLLYIO Cpeay U 340pOBbe Ye/0BEKA, NO3TOMY 0CObbIX Mep NO 3awuTe NpU yTUAM3aLmm
He TpebyeTca.
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NPUNOXKEHUE b

IpadpuKM TOKO3aBUCMMbBIX XapaKTePUCTUK cpabaTbiBaHUA

WNHBepcHas XapaKTepucTMKa
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CunbHO UHBEPCHAaA XapaKTepUCTuka
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Ype3BbluailHO MHBEPCHAA XapaKTEPUCTUKA
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[AnnTenbHO MHBEPCHaA XapaKTepUCTUKa
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KpyTasa xapaKTepucTuka
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Monoraa xapaKkTepucTuka
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NMPUNOXEHUE B
PeKomeHgauum no BbI6opy NapamMeTPOB HACTPOWKU 3aLLUTbI

OT TENJI0BOM Neperpysku

B 3aBMCMMOCTM OT TWNa 3/71IEKTPOABMIaTENA U XapaKTepUCTUK paboyero mexaHnsma
HeobxoaAMMO Noao6paTb XapaKTepUCTUKY cpabaTbiBaHMA 3almTbl OT neperpysku. Oc-
HOBHbIM MAapPaMETPOM 3TOM XapaKTEPUCTUKM ABAAETCA NOCTOAHHAA BPEMEHM Harpesa
aneKkTpoasuraTens. Eciv sToT napameTp 3a4aH 3aBOA0M-U3rOTOBMTENIEM /1EKTPOABUra-
Tens, To 3HaYeHue NOCTOAHHOM BpemMeHU Heo6X0AMMO 334aTh B Ka4eCTBE YCTaBKK, 3aTeM
onpesennTb NO U3NOKEHHOW MeToaMKe Bpems cpabaTbiBaHMA 3aLMTbl MPU 334aHHbIX
KPaTHOCTAX TOKa Neperpyskun B pas/inuHbIX PEXMMAX:

®  MpY BO3HWKHOBEHWUW NEPErpy3Ku U HyJIEBOM 3HAYEHUW TEMIOBOTO MMMY/bCaA;

® MpyY BO3HWKHOBEHWUW MEPErPY3KU B PEXUME NPESLECTBYOLWEro Harpesa a/eK-

TpoAaBuratens (HeHy1eBOM 3HaYEHUN TEMNIOBOTO MMMY/IbCA).

1) Ana Bbibopa NOCTOAHHOM BPeMEeHW HarpeBa 3/eKTpoasuraTens Heobxoanmo
3HaTb NPOAOJ/IKUTENIbHOCTb MYCKA ABUraTens tn U KPaTHOCTb NycKoBOro Toka K. Mpu oT1-
CYTCTBMM MHPOPMALLUM O Neperpy3o4HOM CNOCOOHOCTU 3/1EKTPOABUTATENS MOXKHO UCXO-
OMTb U3 BO3MOXKHOCTM ABYKPATHOMO NyCKa ABUraTeNs U3 X0NI04HOro cocTosHuA. Mcxoan
13 3TOro NPEANONOKEHUA, MOXKHO NPUHATL 3HaYEHMe TennoBoro umnynbca By = 0,45 oe.
nocne nepsoro nycka. Torga:

Be=K?(1—e /1) = 045, (B.1)

MpuHumas K, = Kn, t = tn, N3 3TOro BbiparKeHMa MOXKHO onpeaennTb NOCTOAHHYIO Bpe-
MEHW Harpesa, NP1 KOTOPOI TeNN0BON MMNYNbC LOCTUTHET 33 BPEMSA NEePBOTro MycKa 3Ha-
yeHwua 0,45:

t
Ty=——0 (B.2)

Kf
In <K[2 = o,45>

Hanpumep, npu KpaTHocTM nyckosoro Toka Kn = 6,5 1 BpemeHu nycka tn = 10c u3
BblpaxkeHus (B.2) nosyunm 3HaueHve NocTosHHON BpemeHn Ty = 934c.

Mpu nosTOpHOM NycKe (6€3 NepepbiBa Ha OXNaMKAEHUE) 3HaYeHUe TEeNI0BOro UM-
nynbca yasouTca n coctasut By =0,9. 3anac no 3Ha4eH1Io Ten0BOro UMNybca npu Asyx
NycKax 371eKTpoABuratena u3 XoNoAHoro coctoaHma coctasuT 10%. Mo npuseseHHbIM
HWXKe TabaMLam UK HENOCPeACTBEHHO MO BbipaxeHuto (B.3) MoXHO onpeaennTs Bpema
cpabaTbiBaHMA 3aLWMTbI NOCAE NOBTOPHOTO MyCKa C KpaTHOCTbIO TOoKa Kn = 6,5 1 octaTtou-
HOM 3Ha4YeHUU Tena0BOro umnyabca By = 0,45:
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t
g ~0,0132 win tep = 0,0132- Ty = 0,0132-934 = 12,3 .
H

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

2) Mpu BbIBOPE NOCTOAHHOW BPEMEHW HArpeBa 3/1EKTPOABUIATENNA MOMKET OKa3aTbCA
pacyeTHbIM BTOPOW PEXMM — MYCK 3NEKTPOABUIaTENA U3 TOPAYEro CoCToAHUA. Npu sTom
OOMONHUTENBHO HEOBXOAMMO 3HATb MaKCUMalbHbIA Pabounii TOK aneKTpoaBuraTens.
Mo BbipaxkeHuto (B.1) onpeaenseTca 3HaYeHUe TENIOBOFO MMMY/1bCa B YCTAHOBUBLLEMCA
pexunume npyv MakcmanbHOM 3HavyeHun K = lpasmakc/IHom:

B, = K2 (1 - e_t/T),r/:[e t— o, By, = K2,

M3 BblparkeHua
Kf — Bt

c yyeTom KoadpduumeHTa 3anaca Ksan (1,1) no oTcTpolike 3aLWmThl OT BpEMEHM MyCcKa
MOXHO OMpeae/iMTb NOCTOAHHYIO BPEMEHU HarpeBa, Mpu KoTopoi byaeTt obecneyeH oa-
HOKPaTHbIM NYCK ABUraTeNa U3 ropaYero COCTOAHUA:

tr - Kaan

In (KIZ - Bw)

KI2 -1

Hanpumep, npu K;= 0,8 3HaueHWe Tens0BOro Mmnysibca coctasuT Bo= 0,64. MNpu Tex
e 3HaYeHMAX KPaTHOCTU MYCKOBOTO TOKa (6,5) u BpemeHu nycka (10 cekyHA) NocTosAH-
Hasa BpeMeHu byaeT paBHa: Ty= 1266 cekyHA,. U3 paccunTaHHbIX NO ABYM YC/NIOBUAM 3Ha-
YyeHu Ty BbIbBUpaeTca 6obLuee.

Cnepyet umeTb B BUAY, UTO peasbHOe Bpems cpabaTtbiBaHWA 3aLLUTbl MOXKET ObiTb

MeHblle pacyeTHOro Npu Haan4ymm B TOKe COCTaBﬂFHOLLI,eVI O6paTHOl7I nocnenosaTe/ibHO-
CcTn.

Ty =

3) KoadduumeHT K, yuntbiBalowmin gonesoe ydactme Toka obpaTHoOM nocnenosa-
Te/IbHOCTW B TENI0BOW MOAENN ABUraTeNs, fLOKEH BbiTb paBeH OTHOLLIEHMUIO COMPOTUB-
NeHus potopa obpaTHOW NocnefoBaTeNbHOCTU K CONPOTUBAEHWUIO POTOPA MPAMOM No-
CNlef0BaTeIbHOCTY NPY HOMMHAMbHOM YacToTe BpaweHus. Koraa koadpoduumeHt K He-
BO3MOXHO PaccymMTaTb TOYHO, OH MOXKET BbITb MPUHAT PaBHbIM 3.
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4) Tok cpabaTbiBaHUA 3aLLMTbI OT NEPErPy3KN lcz PeKOMeHAYeTCA NPUHATb PaBHbIM
(1,05-1,1)I4om. YcTaBKa TOKa lc3 3aBUCUT OT TUNa 3awmuiaemoro asuratens. O6bluHO ao-
NycTMMas TENI0BasA Neperpyska MoXeT bbiTb B 06/1acTn 10% HOMUHaNbHOW Temnepa-
TYpbl. YUUTbIBASA, YTO POCT TEMNEPATYPbI NPOMNOPLMOHAEH KBAAPaTy TOKA, TeEN/I0Bas ne-
perpy3ka B 10% 6yaet npu yBenMyeHun Toka npnbansntenbHo Ha 5%. COOTBETCTBEHHO,
npu Toke 1,1l4om TENNOBAA Neperpyska coctasut 21%.

5) NocToAHHan BpeMeHU OCTaHOB/IEHHOIO ABUratens To MOXeT bbiTb MPUHATA paB-

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

6) 3HaueHme By xourp UCMOB3YETCA B ANTOPUTMAX AUArHOCTUPOBAHMA TAXKENOTO NycKa
M 3anpeTa NycKa 3/1eKTpoaBUraTens U NPUHUMAETCA PaBHbIM:

Bt_KoHTp = 1;1Bt_nyCK,

rae Be nyck— TENOBOM MMMNY/IbC 33 Bpems NyCKa ABWUraTeNs npu HOPMasbHbIX YCI0-
BMAX PaboTbl, PaCcCYMTbIBAEMbII MO BbIPAXKEHUIO:

—t
Bt,nyc:( = KIZ[ (1 —e r[/Tl-l>;

rae Ty — pacyeTHoe B COOTBETCTBMM C N.N. 1 1 2 3HaYeHMe NOCTOAHHOW BPEMEHM.

ANTOPUTM AMArHOCTMKM TAXKENOTr0 MycKka GopmupyeT curHan «Taxkenblid NyCK», ecan
npvpaLLeH1e TENAOBOrO UMMNY/bCa 33 BPEMSA O4epPesHOro nycka ABt > Bt wonrp.

Mpu OTKAOYEHUU MEPErPYIKEHHOTO 3NeKTpoABuraTens GopMmupyeTcs KomaHaa «3a-
npeT NycKa», ec/u Tekyliee 3HauYeHne TenI0BOro UMMys/ibca nNpesbilwaet seanyuHy (100
— Bt_konp), TO €CTb «3anpeT NycKa» CHUMETCA NPU BbINOJHEHWUM YCNOBUA:

B: < (100 - B;_xonrp)-

Bpemsa cpabaTbiBaHuMa 3awmTbl Npu K = 7, Ty = 900 cekyHA, 1 Tena1oBom umnynbee Be
=0,7 (70%) 6yaet pasHo (Tabauua B.2):

tep = 0,0062Ty = 5,58c.
Ecnu M3BeCTHO TENN0BOE COCTOAHME NEKTPOABUIaTeNA B YCTAHOBUBLIEMCA PEXUME,
Hanpumep, B»=0,7 1 Bpems nycka ABUraTeNs COCTaBAAET 8 CEKyHA, TO A/ YCNEeLHOro

nyCKa U3 «ropavero» CoCTtoAHUA HeoﬁXO,ﬂ,MMO 3a4aTb MNOCTOAHHYIO BPEMEHMU!

Tw =10/0,0062 = 1613c.
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NMPUNOXKEHUE T

Cnucok BHYTPEHHUX CUFHANO0B, Ha3Ha4YaeMbIX Ha AUCKPETHbIEe BXO4bl

HavmeHoBaHue curHana HaumeHoBaHue curHana
Bbnok MT3 TY
bnok 3MH My
bnok 3MH Pasp ABP
Bnok 3MnN bnok ABP
Bnok 3MY Pnocs
ABT TH UscTp
Uss KoHTponb BB
AB /131 BKN
[B N13LW2 OTKN
Pasp 343 B BJ1IK
BHew 31 4B PMoO
BHew /132 B PMB
Myck 343 no | BHew BKN
B BO-1 BHew OTKN
B BO-2 Pasp YAMNB
[B BO-3 B A4P
Pasp AMNB [B YANB
Pasp YAMB PMNB CB
Pasp A4P YcTtaBkm 1
Pa3p YPOB Ycrasku 2
BHew YPOB1 KsuTnpoBaHue
BHew YPOB2

172
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NPUNOXEHUE O

Fa6apuTHbIN YepTexk Kopnyca B moguduKkaumax:
2.0-1, 2.0-1-T, 2.0-1-ALWU, 2.0-2

2 %6
150

167
178
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FabapuTHbI yepTexX Kopnyca B mogudoukauusax: 2.0-2-T, 2.0-2-ALL,
2.0-2-A43, 2.0-2-T-A3, 2.0-2-4l-A3, 2.0-3, 2.0-3-T, 2.0-3-ALW, 2.0-3-43, 2.0-4
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174 27.12.31-100-23566247



PykoBoactso no skcnayatauunn MK3IM-Mwukpo 2.0

Pa3mepbl Bbipe3a nog Kopnyc 610Ka 3almTbl
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FabapuTHbIN YepTex aatunkos A/43-01 (cnesa) u A443-02 (cnpasa)
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NMPUNOXEHUE E

NoakntoyeHune ueneii Toka K MK3M-Mukpo 2.0
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NoakntoueHue uenei gewyHTMpoBaHua K MK3M-Mukpo 2.0
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NogkntoueHne AaTyMkoB Ayrosoit 3awmTbl 443-01 K MK3M-Mukpo 2.0

MK3MN—Mukpo 2.0
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1. AaTumkm ToKa ayrosoi 3awmTbl A03-01 nogKntovatoTcsa K 610Ky 3almTbl 3Kpa-
HUPYIOWMM NPOBOAOM ANA CNabOTOYHbIX CUTHANOoB. PekomeHayembli npoBoa —
KrM3¢Bm 1x2x0,78 (BXOAMT B KOMMNIEKT NOCTaBKM).

2. [onyckaeTca nogKkatoueHne Ao tpex gatumkos A/3-01 Ha ogMH KaHan oyrosom
3aLUMUTLI.
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MoaKnoueHUe ONTOBONIOKOHHbIX A4aTYMKOB AYroBOii 3aLUTbl
AA3-02 k MK3MN-Mukpo 2.0
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NMPUNOXKEHUE XK

PeKomeHAaLMM No onepaTMBHON HAaCTPOIiKe U BBOAeE B 3KCNAyaTaLUIO

[aHHble peKomeHAauMn npegHasHaveHbl AN OnepaTMBHOM HAcTPOMKM U BBOAA B
3Kcnayataumio 610Ka penerHon 3awmTbl. Heobxoaumble napameTpbl, nogaexalime
HaCTPOWKM B NpoLecce Hanazku 610Ka, npueeseHbl B Tabanuax. Konnuectso 3asasae-
MbIX HAaCTpOeK 610Ka 3aBUCUT OT MogudUKaLMmM 610Ka U CEPBUCHOM YCTaBKK «Tun npu-
coeauHeHUa».

Kasgan ycraska/HacTpoiika 6/10Ka BBOAUTCA MOC/Ie 3a4aHNA Naposa C COOTBETCTBY-
oMM ypoBHEM focTyna. CepBUCHbIM Naposb N0 yMmoaYaHuio: «1234».

1. O6wue HacTpoiikn 610Ka
Mpwv BkAtOYeHUN 610K NOC/e AONTOro NepepbiBa NUTaHMA HeobxoaMMo 3a4aThb AaTy
n Bpems. Jns saToro Heobxogumo:
e [lepeitTn B «OCHOBHOE OKHO» (Ha)KaTb KHOMKY «OTMeHa», MOTOM W3 [MaBHOMoO
MEeHI0 KHOMKY «BBepx», NoKa He 0TO6Pa3nTCA OKHO C TEKYLLMMM AaToi/Bpeme-
Hem);
e Haatb «BBOA» 1 BBECTM AaTy. BBOA KaXKA0ro afiemeHTa AaTbl NOATBEPKAAETCA
Ha)kaTnem KHonku «Beop».

Mocne BBOAA aKTyaNlbHOM AaTbl M BpEMEHW 3a4aTb B MeHt0 «MpucoeguHeHune» npu-
BeJEHHbIe HUKe HAaCTPOMKM.

YcraBKa/HacTpoiika 3HaueHue MpumeyaHue
Tun npucoeduHeHua | ON1/BB/CB/TH | Tun 3sawmwaemoro anemeHTa
Cnocob nogxatoyeHns
Cxema 3TH / 2TH Lenew HanpaXeHus K 610Ky:
nodknroyeHua TH 3 ¢asHbIx HanpaxeHna — 3TH
2 NNHenHbIX HanpsxeHua n 3Uo — 2TH
HomwuHanbHOe nepsuyHoe
UHom 0,1-37xB P
HanpAaxeHune npncoeanHeHnA
KoadpdpuumeHT TpaHchopmaumm
Koy 1-600 dduuy paHchopmaly
nepBUYHbIX TPaHCHOPMaATOPOB TOKA
KoadoduumeHT TpaHcdopmaumm THMN
A 3aLUWTbI OT 3aMblKaHUIi Ha 3emi0.
Krr THI 1-500A ANIA Sa
PekomeHayeTca nporpy3nTb THI nepBrYHbIM
TOKOM ana onpegeneHuna K1t THI.
YKasaTb NpaBu/ibHOE YepesoBaHuWe Npu 3a-
YepedosaHue a3 ABC / ACB P ¢ HePen P
WuTe ABUraTeNbHOMN Harpy3Ku
Pacyem moka le OTK/ / BKN BK/IKOUMTb NMPU MCMOb30BaHUM CXembl 2-TT
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2. YcTaBKM BXOA4,0B
Bce guckpeTHble BXxoAbl 6710Ka 3aLWuTbl CBOHOAHO Nporpammupyemblie. YCI0BHO UX
MOMHO Pa3genunTb Ha «pusmyeckme» (BbiBeeHbl Ha BHeWHWE pa3bembl 610Ka 3aLLUTbI)
N KBHYTPEHHMUEY» (MMEIOT KOHKPETHbIE Nornyeckne GyHKuum). MporpaMmmmnpyoTca « BHYT-
peHHue» [1B. Cmbicn NporpaMmmupoBaHNA 3aKI04aeTca B Ha3HaYeHUe KBHYTPEHHUM»
OB cooTBeTcTBYOWErO «dU3nyeckoro» B, nmbo, ecnm «BHyTPeHHU» [1B He ucnonb3y-
etcA, PuKcMposaHHOro coctoaHuA («Bcerga 0» / «Bcerga 1»). s HaCTPOMKKN AUCKpeT-
HbIX BXOZ0B He0bxoaMMmo:
e 3aliTM B MeHI0 «[JUCKpeTHble BXoAbl» / «HacTpoiiKu BXOA0BY;
e BbibpaTb HAacTpaMBaemMbli BHYTPEHHUM BXOZ, HaXKaTb KHOMKY «BBoA» 1 BBECTU
napons;
e KHonkamu «BBepx» 1 «BHM3» BbIOpaTb HEO6XOAMMOE 3HaYEHNE N NOATBEPANUTD
BbIbOp KHOMKON «BBOAY.

BHumaHue!
«Pusmyeckniny [1B Mo>KHO 3aaTb TO/IbKO Ha OANH «BHYTPEHHWt» [1B.

[Ona KoppekTHOW paboTbl 610Ka pekomeHayeTca 3aaaTb 3HayeHuAa [1B B cooTseT-
CTBMM C CYLLECTBYIOWEN CXEMOWN BTOPMYHbIX Lenen. Huxe npusepeHbl cneayrolime
«BHYTpPeHHUe» [1B, KoTopble noanexaT 06A3aTeNbHON HACTPoOKe:

PekomeHayemoe
YcraBKa Bxoga MpumeyaHue
3HayeHue
BK/1 Inl KomaHpga Ha BKntoyeHue BB
OTK/N In2 KomaHga Ha oTk/itoueHve BB
4B PIr1o In3 Pene nonoxexus BB «OTKAtO4eHO»
4B PrB In4 Pene nonoxeHus BB «BkatoueHo»
BAOK KOHTaKT aBTomata ueneit TH (ucnonbay-
eTca Ana 6N10KUPOBKM a/IrOPUTMOB 3aLLMT MO
Aem TH «Bcerpga 1» Lenam HanpsaXkeHW npu OTKNHOYEHHOM aBTO-
marte TH). Eciv He ucnonb3yetcs, 3a4atb «Bce-
roa 1»
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3. YcTaBKM BbIXOAHbIX pene

BbIXxoAHble pene HacTpamBaloTCA WM C NOMOLLbIO WabaoHoB cpabaTbiBaHMA MK
BPYYHYIO B COOTBETCTBUM CO CXEMOW BTOPUYHOM KOMMYTaLMK Ha NpucoeanHeHue. Mo-
ApobHOoe onucaHne HaCTPOMKM NpuBeaeHo B pasgene 4.6. [1nA HaCTPOMKM BbIxoga Heob-

XOANMO:

e 3aiiTn B MeHI0 «AMCKpeTHble BbiIXxoabl» / «HacTpoiKu BbIXOA,08B»;
e BbibpaTb HacTpamMBaemMoe BbIXOAHOE pesie, HaxKaTb KHOMKY «BBogy;
e BbibpaTb WabsoHbl cpabaTbiBaHUA 414 pesie, KOTopble NpuBeaeHbl B Tabimue

HUXKe.
LWa6noH
Homep Bbixopa MpumeyaHue
cpabaTtbiBaHUA
OTK/ K4.1 Pene Ha oTkntoueHne BB
BK/ K4.2 Pene Ha BktoyeHue BB
Asapus K43 CurHanusaumsa asapuitHoro cpabatbiBaHus 3a-
LWNTbI
HeucnpasHocmeb K4.4 CurHanMsauma HemcnpaBHOCTU

4. YCcTaBKM 3amTt

Huke npuBeaeHbl NapameTpbl, HeobxoaMMble ANA HAaCTPOWKM Hanbonee 4acTo uc-
NoNb3yemMblX 3alLMT: oTceyka (MT3-1), makcMmanbHan TokoBas 3awmTa (MT3-3), 3awumTa
OT 0A4HOdA3HbIX 3aMblKaHMIA Ha 3emto (33-1) M 3aWMTa MMHUMMAIBHOTO HaNPsXXeHuA
(3MH-1). ina HacTpoOMKKM HeobxoaMMO:

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

e BbibpaTb HacTpaMBaeMyto 3aLLMUTY;

e 3apaTb CceayloLlMe YyCTaBKM NOCae BBOAA NaApons.

Hacrtpoiika 3HaueHue MpumeyaHue
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
184 27.12.31-100-23566247




PykoBoacTteo no akcnayataumm MK3MN-Mukpo 2.0

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 KoppeKTHOW paboTbl HeobxoaMMO 3a-
natb [B «ABT TH»)
Icp 0—200A Tok cpabaTbiBaHUA 3aWMTbl BO BTOPUYHbIX
BE/IMYMHAX
Tep 0-300c Bpems cpabaTbiBaHWA 3aLUUTbI
yYmMT3 -/ + YckopeHnve MT3-3 npw BratodeHnn BB
Tcp YMT3 0-10c Bpems cpabatbiBaHua YMT3

Yemasku 3MH-1
(Ana KoppeKTHOM paboTbl 3aLWUTbI H
COOTBETCTBYIOLMM 06pa3oM BHYTPEHHME

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

Beod 3awjumol -/ + BB0A/BbIBOA, 3aLUMTbI U3 AENCTBUA
Ucp 0,2 - 100B HanpskeHue cpabaTblBaHWA 3aLL4MUTbl BO BTO-
PUYHBIX BEMYMHAX
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 cpabaTbiBaHWA 3aLLMUTbI B NEPBUYHbIX Be-
Icp 0,05 — 50A P . P
ANYMHaX
Ucp 0,2 - 1008 HanpsskeHune cpabaTblBaHWA 3aLLMTbl BO BTO-
PWYHBIX BEIMYMHAX
Tcp 0-300c Bpems cpabaTbiBaHWA 3aLUUTbI
CpabamelieaHue
Ha: CurHan / oTknoyeHme | Cnocob cpabaTbiBaHWs 3awWmuThI
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