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MepeuyeHb COKpaLLeHni

ABP - aBTOMATUYECKU 1 BBOS, PE3€EpPBa;

AlNB - aBTOMATMYECKoe NOBTOPHOE BK/IOYEHUE;

AYP - aBTOMATMYeCKaa YacToTHaA pasrpysKa;

BB - BbICOKOBO/IbTHbII BbIKAOYaATEND;

BHP - BOCCTAHOB/IEHWE HOPMA/IbHOTO PEXUMA;

BO - BHeLWHee OTK/YeHe;

BC - BbICOKOBO/IbTHOE COMPOTUB/IEHME;

BTX - BPEMATOKOBaA XapaKTepUCTUKA;

B - ANCKPETHbIN BXOA;

arT - ATUYMK TOKaQ;

3033 - 3alMTa OT 3aMbIKaHWUI Ha 3eMJTIO;

3MH - 3aWMTa MMHUMANBbHOTO HaNPAXKeHUA;

3HH - 3aWMTa OT HECUMMETPUN HaMNPANKEHWUI;

3HD - 3aWMTa OT HECUMMETPUUN Pa3HbIX TOKOB;

3MH - 3aLUNUTa OT NOBbILWEHMA HANPAXKEHUA;

KATH - KOMBMHMPOBaHHbIN AaTYMK TOKA U HANPAMKEHUS;

nan - IMHNA 3NeKTponepeaay;

MK3M-MC - MMKPOKOHTPO/IIEPHAA 3aLLMTa NYHKTA CEKLMOHMPOBAHNA Ha
LATYMKAX TOKA U HANPAXKEHUA;

MK3M-NC(M) - MMKPOKOHTPO/I/1IEPHAA 3aLUNTa NYHKTA CEKLLMOHUPOBAHMA Ha
[aTYMKax TOKA U HAaNpaXKeHUs (MoaepHM3NPOBaHHasn);

MK3M-NC/TT - MMKPOKOHTPO/I1EPHAA 3aLLMTa NMYHKTA CEKLMOHMPOBAHNA Ha

M3MepUTeNbHbIX TPaHCPOPMaTOpPaX TOKA U HAMPSXKEHUS;
- MMKPOKOHTPO/INEPHAsN 3alMTa NYHKTA CEKLMOHUPOBAHMA Ha
MK3M-MNC/TT(M)  “3mepuTenbHbIX TpaHCOpMaTopax ToKa M HanpaKeHUa (Mo-

OEepHU3NPOBaHHasnA);

MT3 - MaKCMMa/ibHaA TOKOBaA 3aLUNTa;

HM+ - NONOXKUTENbHOE HanpaB/ieHNe MOLLHOCTU (OT WWH B n-
HUIO);

HM- - OTpULATE/IbHOE HanpPaBNeHNE MOLLHOCTH (K WMHaM OT n-
HUK);

033 - oAHOoda3Hoe 3aMblKaHWe Ha 3eMto;

omn - onpegeneHne mecta NOBPeXKAEHUS;

MNOH - MYCKOBOW OPraH Hanps>KeHus;

nwvpP - MYHKT MECTHOro pe3epBMPOBaAHUA;

ne - nosic PoroBckoro;

nc - MYHKT CEKLLIMOHUPOBAHMUSA;

ny - NaHe b ynpasaeHusa n UHAMKaunu;
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PB - py4yHOE BK/IIOYEHUE;

PHN - peXXum paboTbl Ha TNHUNK;

PO - py4HOE OTK/IoYeHue;

PMB - pene NoON0XKEHWNA BKAOYEHO;

PNo - pene NONOXKEHUA OTKAKOYEHO;

™ - TenensmepeHue;

TC - TenecMrHanu3laums;

T - TpaHchopmaTop TOKa;

TTHN - TpaHChOPMATOp TOKA HYNEBOM NOCEA0BATENBHOCTH;
TY - TeneynpasnieHue;

ya - YPOBEHb A0CTYNa;

YMT3 - yckopeHune MT3;

®THN - GMNbTP TOKOB HY/NIEBOI NOC/NEA0BaTE/IbHOCTY;
LB - LKA BKOYEHUA BbIKIOYaTENA;

oM - 9N1eKTPOMaArHuT.
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HacTosAwee pykoBoACTBO MO 3KCMAyaTauuMm nNpefHasHavyeHo A9 O3HAaKOMJIEHUA C
TEXHUYECKMMW AaHHBIMU, KOHCTPYKUMEN, YCTPOMCTBOM, NPUHUMNOM paboTbl M NpaBu-
NlaMu 3KcnayaTaumMmM MUKPOKOHTPOIIEPHOM 3awwmTbl npucoegmHernit MK3MM-MC, MK3r1-
MNC/TT, MK3MN-NC(M), MK3M-NC/TT(M).

Bnok paspabotaH B cooTBeTcTBMEM C TpeboBaHuamu P 34.35.310-97 «Obwume
TEXHUYECKME TPebOoBaHMA K MUKPONPOLLECCOPHBIM YCTPOMCTBAM 3aLLMTbl U aBTOMATUKK
3HeprocucTem» ¢ cobaogeHnem Heobxoanmbix TpeboBaHWI ANA NPUMEHEHUA Ha Noa-
CTAHLMAX KaK C MOCTOAHHbIM, TaK U C NepemMeHHbIM (BbINPAMAEHHbLIM NEepPeMeHHbIM)
onepaTUBHbLIM TOKOM.

K akcnnyaTaumm 610Ka foNycKaloTCA AnLA, U3yUYMBLUME HACTOALLMI AOKYMEHT, nac-
nopT, UMetoLMe COOTBETCTBYIOLLYIO Fpynny AOMNYCKa U NOAroTOBKY B 06/1aCTV NPOMBbILL-
NIEHHOM 3/1EKTPOHMKM U MUKPONPOLLECCOPHOM TEXHUKM.

MpeanpuATEe-N3roToBMTEIb MOXKET BHOCUTb M3MEHEHUA B YCTPOMCTBO, CBA3AHHbIE
C ero ycoBepLUeHCTBOBaHMEM, B LLe/IOM He YXyALlatoWwue ero XxapakTepmucTuKu.
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1 HA3HAYEHUE

MWKPOKOHTPONEPHbIA 610K 3awmtbl MK3M-NC, MK3M-NC/TT, MK3MN-NC(M),
MK3M-MC/TT(M) npegHasHayeH O/ YCTAHOBKM B KauyecTBe pefieHOMN 3awuTbl A/s
PEKNOY3epOB U MYHKTOB CEKLMOHUPOBAHUA. YCTPOMCTBO BbINOMHAET GYHKLUIA 3aLmThl,
YNpaBAeHMA U aBTOMATUKMN IMHUI 3N1eKTponepesaud.

Bnokun moryT Bratovatbes B ACY TN 1 MHGOPMaLMOHHO-YNPaBAsOWmMe CUCTEMbI B
KayecTBe NOACUCTEMbI HUMKHETO YPOBHA. YCTPOMCTBO BblAaeT Ha yaaneHHble paboyne
MEeCTa 3KCM/yaTalMOHHOTO M AUCMETYEPCKOro nepcoHana MHGOPMALMIO O NONOKEHUU
KOMMYTALMOHHOrO annapara, 3aperMcTpupoBaHHy0 MHPOPMaLMIo aBapUitHbIX CObbI-
TUI, TEKYLLYIO MHGOPMALLMIO MO BCEM KOHTPONMPYEMbIM NapameTpam.

DYHKLUUM 3aLMUTDI:
1) ToKOBble 3aLLMUTbI

® yYeTblpe CTyNeHW HeHanpaBieHHOW / HanpaBneHHOW (B MONOXKWUTENbHOM
HanpasneHun) MT3 ¢ BO3SMOMKHOCTbIO BbIBOpa XapaKTepucTMKK cpabatbl-
BaHWA, MyCKa NO HanpAMKeHuto, OTCTPoMKM oT BbTH 1 yyeTtom xonogHoro
NyCKa Harpysku;

® YeTblpe CTyneHW HeHanpaBieHHOW / HanpaBneHHOW (B oTpULATENBHOM
HanpaBnaeHnn) MT3 ¢ BO3MOXKHOCTbIO BbIGOPA XapaKTepuUCTUKK cpabaTbl-
BaHWA, MyCKa NO HanpAMKeHuto, oTCcTponku oT BTH u yyetom xonogHoro
NyCKa Harpysku;

e OTAenbHas CTyneHb HeHanpasieHHoOM / HanpasneHHoi MT3 B pexume
«paboTa Ha IMHUMNY;

® [Be CTyneHu HeHanpasieHHOMN / HanpaBaeHHOW (B MOJIOMKUTEIbHOM Ha-
npasneHun) 3033 ¢ BO3IMOKHOCTbBIO MyCKa N0 HanpsKeHuto;

® [Be CTyneHu HeHanpas/ieHHOM / HanpaBieHHOMN (B OTPUUATENbHOM Ha-
npasneHnn) 3033 ¢ BO3MOXKHOCTbIO MyCKa NO HanpAXKeHuUto;

® OTAEeNbHasA CTyneHb HeHanpaBAeHHOW / HanpaBneHHo 33 B pexume «pa-
60Ta Ha IMHUNY;

® 33WuTa OT HecUMMeTpun ¢Ga3HbiX TOKOB MO TOKYy obpaTHOM mocnenoBsa-
TeNbHOCTY.

2) 3aLWmTbl MO HAaNPAXKEHUIO
® 1Be CTYNeHW 3aLMTbl MMHUMANbHOTO HAMPAXKEHUSA MO IMHEMHbIM UK MO
basHbIM HanpAXKeHUAM;
e [1Be CTyNeHw 3aLMThbl OT NOBbILIEHUA HANPAXKEHUS;
®  33lMTa OT HECUMMETPUM HANPAKEHWUNA.
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®DYHKLUU aBTOMATUKK:
1) yeTbipexkpaTHoe AlB c BO3MOMKHOCTbIO:
e BBOAA/BbIBOAA OTAE/IbHbIX 3ALUMT B KAXKAOM LIUKIE;
® KOHTPONA Ha/NMYMA HANPSAXKEHMUA C KaXKAOW CTOPOHbI U NMapameTpoB 3TUX
HanpsAXKeHui;
e BBOJA a/IrOPUTMA COMACOBAHMUA 30H cpabaTbiBaHMUA;
® BBOAA aNrOpPUTMa NoKanmn3aumm mecta K3 (cbopka-pasbopka cetu).

2) ceTeBon ABP ¢ BO3MOXKHOCTbIO:
®  KOHTPO/IA HA/NIMUYMA HANPAKEHWUA CO CTOPOHDI 1;
®  KOHTPO/IA HA/MIMUYMA HANPAXKEHWNA CO CTOPOHbI 2;

3) NYHKT MECTHOro pe3epBUPOBAHNA A CXEM C ABYMSA U TPEMA PEK/Ioy3epamu
C BOCCTaHOB/IeHMEM HopmasibHoro pexuma (MMP ¢ BHP).

4) OTKAIOYEHME OT BHELLHWUX 3aLLUMT.

DYHKLUU U3MepeHUn:
1) pasHble TOKK;
2) TOKM NpAMOW, 06paTHO M HyNeBOW NOC/NEA0BATE/IbHOCTEW;
3) pasHble U AMHEeNHble HaNPAMKEHMA C KaXKA0M CTOPOHbI BbIK/OYaTeNs;
4) HanpsaKeHUs NPAMON, 0bpaTHOW U HY/IEBOM NOCNEA0BATENbHOCTEN C KaXKaoM
CTOPOHbI BbIKAOYATENS;
5) ypoBEeHb HECUMMETPUM MO TOKAM U HaNPAXKEHUAM;
6) yacrtoTa;
7) aKTMBHAA MOLWHOCTb;
8) peaKTMBHanA MOLLHOCTb;
9) NoNHanA MOLWHOCTb;
10) Ko3apPULMEHT MOLLLHOCTMH.

CyeT4yMKMU M perucTpaTopbi:

1) cyeTUMKM cpabaTbiBaHUA 3aLLUT;

2) CYETYMKM KOMMYTaLUUIA BbIKAOYATENA;

3) CYETYMK aKTMBHOM M PEAKTUBHOM SHEPTUUN ANA NONONKUTENBHOrO Hanpasae-
HWA MOLLHOCTU (TEXHUYECKUI yyeT);

4) cHETYMK AKTUBHOW W PEaKTMBHOM IHEpPrum s OTpULATENbHOrO Hanpasie-
HWA MOLLHOCTU (TEXHUYECKUI yyeT);

5) peructpaTop M3MeHeHUit yCTaBOK;

6) pernctpaTtop cobbITHiA;

7) perncTpaTtop aBapuiiHbIX COBbITUNA.
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CepBUCHbIe PYHKLMUU:
1) TeneynpasneHue BblKNOYaTENleM, TENEU3MEPEHUA, TeNIeCUTHANN3aLMA;
2) nornka AMarHOCTUKM 1 yNpaBaeHUa BblKatoYaTeem;
3) cBo604HO NpOrpaMmmmnpyemble BXOAbl/BbIXOAbl;
4) xpaHeHWe YCTaBOK B SHEPrOHE3aBUCMMOM NamATH;
5) nocnepoBaTenbHbli MHTEpdenc RS485 ¢ npoTokonom obmeHa MODBUS RTU;
6) peaaKTMpPOBaHME YCTaBOK B aBTOHOMHOM PEXUME;
7) Tpw rpynnbl yCTaBOK 3aLWMUT U aBTOMATUKK;
8) onpefeneHne mecTta NOBPEXAEHUSA;
9) HECKONbKO YPOBHEN J0CTyNa K HacTpoliKe KOHdUrypaLmMm n NpocMoTpa AaH-
HbIX.

3433-117-23566247.P3 9



PykoBogcTeo no aKkcnayataumm MK3MM-MC, MK3MN-NC/TT, MK3N-NC(M), MK3MN-NC/TT(M)

2 TEXHWYECKME XAPAKTEPUCTUKU
2.1 Knumatuuyeckue ycnosma sKcnayataumm

Ycnosua akcnayataummn 610Ka LOMKHbI UCKIOYaTh BO3AENCTBUE MPSAMOro CONMHEY-
HOrO M3/y4eHus, npamoe nonagaHue aTmochepHbIX 0CafKOB, KOHAEHCALMIO BAaru u
Ha/Zinymne arpeccmMBHOM cpesabl.

Tabanua 2.1 - KnumaTtnyeckue ycioBus sKcnayaTaumm

Knumatmyeckoe ncnonHenume (no FOCT 15543.1) YXN3.1
6 "
[nanasoH pabouux 3HayYeHWit TemnepaTypbl (NpesenbHbie 40° + +55°C
3Ha4YeHun)
OTHOCUTENIbHAA BAAXKHOCTb BO34yXa (cpegHerofoBoe 3Haye-
o) Ayxa (cpeareroa <75% npu 15°C

Tun atmocdepsl N0 COAEPIKAHUIO HA OTKPLITOM BO34yXe Kop-
PO3MOHHO-aKTUBHbIX areHTOoB

[nanasoH pabounx s3HayeHnn atmocdepHoro fasneHnn 94 + 120kMa

BbicoTa Hag, ypoBHEM mopA <2000m

2.2 KOHCTPYKTUBHOE UCNONHEHUE

KneMmHble KONOAKM Lenei NUTaHUA, BXOAHBIX U BbIXOLHbIX Lienei AonycKatoT npu-
coefVHEeHWe Nog BUHT OAHOIO UK ABYX OOUHAKOBbIX MPOBOAHUKOB OBLWMM cevyeHnem
0o 2,5:\/\MZ BK/IIOYUTE/IbHO U CeYEHNEM HE MeHee O,SMM2 KaXKabli.

Tabnnua 2.2 - KOHCTPYKTUBHOE UCMONHEHNE

[pynna mexaHuyeckoro ncnonHexus (FOCT 30631-99) M43
CEMCMOfTOMKOCTb“ no MSK-64 npu ypoBHe YCTaHOBKM Haf <9 621108
Hynesow oTmeTKol go 10m (30546.1-98)

CTeneHb 3awWwmTbl Ana o6ono4km 610ka (FOCT 14254-96) IP40
CTeneHb 3alLMTbl 417 pa3beMHbIX KOHTakToB (FTOCT 14254-96) P20
Cnocob 3awuTbl YeNoBEKa OT MOPANKEHUS INEKTPUUECKUM knace |
Tokom (FOCT 12.2.007-75)

McnonHeHMe KOHTaKTHbIX coeamnHenuit (FTOCT 10434-82) Knacc 2
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2.3 dneKTprUUyecKaa NPOYHOCTb U30NALUN

BioK pomkeH 6bITb 06s3aTeIbHO 3a3emeH. Ha TbiibHOW CTOpoHe Kopnyca 610Ka
BbIBEAEH BUHT A/1A NOAKMOYEHWUA 3aALLUTHOMO 3a3eM/IeHUs K ObLLEeMYy KOHTYpY 3a3em-
NeHWA. 3a3eMAAIOLLMIA NPOBOS, AO/MKEH BbiTh He 6oiee 2 METPOB U CeYeHreM 4mm’.

Tabanua 2.3 - dneKTpuyeckasn NPoYHOCTb U30aALNUN

ConpoTuBieHne U30NALUN BCEX HE3ABUCHMMbIX Lienen yCcTpon-
CTBa OTHOCUTENILHO Kopnyca u mexxay coboii npu 5008
BblaepkunBaemoe ucnbiTaTe/IbHOE HaNpAXKeHUe NepemeHHoro
TOKa MeXAy BCEMM HEe3aBUCUMbIMMU LEenAMU OTHOCUTENbHO
Kopnyca u mexay coboit

Bblaep»MBaemoe MCnbiTaTe/ibHOE MMMYyAbCHOE HanpaxeHue | 5kB;1,2mkc/
MeXAy BCEMMW HE3aBUCMMbIMM LIENAMM OTHOCUTENbHO Kopny- | /SOMKC € WH-
ca u mexay cobori Tepsasnom 5¢

>100MOm

1kB;50M,
B TeyeHune 1muH

2.4 dneKTpOMarHMTHaA COBMECTUMOCTb

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

Tabnvua 2.4 - IneKTpOMarHMTHas COBMECTUMOCTb

CreneHb McnbiTaTenbHbIn
YKECTKOCTH YPOBEHb

Tun nomexm

MarHutHoe none  MNPOMbIWAEHHOMN 4 30A/m (HenpepbIBHO),
yacroTbl (FTOCT 50648) 300A/m (1c)
PafMo4acTOTHOE  3/IEKTPOMArHUTHOE
none (FTOCT P 51317.4.3)

3 10B/m

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

dneKTpocTaTUYEcKne paspsaabl
(frOCT P 51317.4.2)

MUKpOCEKYHAHbIE UMMNY/bCHbIE NMOMe-
XM  6onbwon  3Heprum  1/50MKc, 4 4kB
6,4/16mkc (TOCT P 51317.4.5)
HaHoCceKyHAHblE UMMYbCHbIE MOMEXU
(TOCT P 51317.4.4)

MosTopsatowmecs KonebatesbHble No-
mexu (TOCT P 51317.4.12)

4 2KB, 5/50Hc

3 2,5KB Ha vactoTte 1My,
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2.5 AHanorosble BXoAbl

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

Tabnnua 2.5 - MapameTpbl aHaNOroBbIx BXoA08 a8 moandukaumm MK3M-MC

HomuHanbHaa 4acToTa NepemeHHOro Toka 500y,
Pabouwnii AnanasoH 4acToTbl NEPEMEHHOIO TOKa 45 — 550y,
Konnuectso BXoA40B n3mepeHusa TOKOB 4
N3mepaemble TOKK Ia Ig, I 3lo
1
[ranasoH namepeHns TOKoB a3 1-20000A"
OCHOBHasA OTHOCWUTENbHAsA NOMPEWHOCTb U3MepeHUn dasHbIX +2%
X 0
ToKoB (B gnanasoHe ot 0,1*lHom go 20*IHom)
[unanasoH namepeHuna Toka 3l; BO BTOPUYHbIX BEIMYMHAX NpU @
0,005 - 25A
nogkntoverHmn THIM
[unanasoH namepeHna Toka 3l, BO BTOPUYHbIX BEJIMYMHAX NpU 005 — 100A®
noakatoyeHnn SCTPA-OTHM-01 !
OcHOBHaA OTHOCMTeNbHAA MOrpewHoCTb n3amepeHna Toka 3l 2%
X (4]
npu nogkaoyeHnn THIM
OcHOBHaA OTHOCMTe/IbHaA NOrpPeLlHOCTb U3mepeHna Toka 3lg +294
X 0
npu nogknoveHnn SCTPA-OTHIM-01
Konmyectso BXOZL0B U3MEPEHUA HaMNPAXKEHU 6
Ua1, Ugy, U
M3mepsaemble HanpaxeHUs Als “Bls = CL
UAZ' UBZ' UCZ
[1anasoH n3mepeHns HanpsKeHun 0-120008"
OcHOBHasA OTHOCUTENbHAA MNOrpPeLHOCTb U3MEPEHUA HanpA- +3%
) L 0
KEeHUM
OcHoBHasA abCcoNtOTHAA NOrPeLHOCTb U3MEPEHUSA YIN0B <t1°
OcHoBHasA abcoNtoTHAA NOrPELHOCTb USMEPEHUA YACTOTbI <40,01r1
==Y
cetn

(1) = MonHbI AMana3oH U3MepeHns Npu NoAKAoYeHUN aaTymkos DCTPA-AT-01-1, 3C-
TPA-AT-02-2 v KATH-01-2/3. ®akTU4ecKnit AManasoH M3MepeHns onpeaenseTca ycras-
Kol 610Ka «lHom» 1 cocTasaset ot 0,1*IHom o 20*Hom;

12 3433-117-23566247.P3



PykosoacTso no skcnayataumm MK3M-MC, MK3MN-NC/TT, MK3MN-NC(M), MK3MN-NC/TT(M)

(2) — NonHbI grana3oH usmepeHusa Npu noakatodeHmn THI. dakTUYeckuin guanasoH
M3MepeHua 3aaeTca ycTaBkon «3lo_max» (B MepBUYHbIX BENNYMHAX) U COCTABAAET OT
0,005*3lo_max o 3lo_max;

(3) — NonHbIN AnanasoH nsmepeHus Npu nogxatodeHnn ICTPA-OTHMN-01. dakTUUecKuii
AManasoH U3mepeHusa onpepenseTca ycTaBkon 610Ka «3lo_max» (B NepBUYHbIX BENU-
YymnHax) u coctasnset ot 0,005*3lo_max go 3lo_max;

(4) — Bes yueTa BAMAHMUA TOKa HebanaHca oT ICTPA-PTHNM-01 (0,1% OT ToKa Harpysku);
(5) = Npu nogxntoueHmn gatumkos ICTPA-BC-01 n KATH-01-2/3.

Tabaunua 2.6 - MapameTpbl aHaN0roBbIX BX0A0B Ans mogndukauumn MK3M-NC/TT

HomuHanbHasA yacToTa nepemeHHOro Toka 50ry,
Pabouunii AnanasoH YacToTbl MePEMEHHOr0 TOKa 45 —-55Ty
Konnyectso BXxoA0B n3mepeHnsa TOKOB 4
N3mepaemble TOKM I, Ig, I, 3l
HomMWHanbHbIM BTOPUYHBIN TOK 1; 5A
[wnana3oH nsamepeHua TOKOB pa3 BO BTOPUUHBIX BESIMUNHAX 0,2 —200A
OCHOBHaA OTHOCWUTENbHAA MOMPEWHOCTb U3MepeHUa ¢asHbIX +2%

X 0
ToKoB (B gnanasoHe ot 0,2IHom Ao 20IHom)
[nanasoH namepeHuna Toka 3lg BO BTOPUYHbIX BEANYMHAX NP

0,005 — 25A
nogkntodeHnun THIN
OCHOBHasA OTHOCUTE/IbHAA MOrPELLHOCTb M3MepeHUa ToKa 3, 2%
Konnyectso BXO40B U3MeEPEHUA HaMNpPAXKEHWU 6

Uag, Ugy, U
MN3mepaemble HanpaKeHUs Als “Bls - CL

UAZ: UBZ: UCZ
HomunHanbHoe BTOpUYHOE HanpAXKeHune 100B

[1anasoH nsmepeHns HanpsaxeHUi BO BTOPUYHbIX BeandmHax | 1,5 —160B

OCHOBHaﬂOTHOCMTeanaﬂHOFpemHOCTbM3MepeHMﬂHanpﬂ-

o +3%
KeHui
OcHoBHas abCcoNoTHan NOrPeLIHOCTb U3MEPEHUA YIa0B <+10
OcHoBHas abCcoNoTHaA NOrPeLIHOCTb U3MEPEHUA YacTOTbl
< 0,01y,

cetun

3433-117-23566247.P3 13



PykoBogcTeo no aKkcnayataumm MK3MM-MC, MK3MN-NC/TT, MK3N-NC(M), MK3MN-NC/TT(M)

2.6 IuckpeTHbie BXOAbI U BbIXOAbI

[unckpeTHble BXoAbl 06ecnevmBaloT rasibBaHUYecKoe pasgesieHne BHYTPEHHUX Le-
nei yCTPOWCTB OT BHELIHMX Lienei, npegHasHadeHbl Ans paboTbl Ha NOCTOAHHOM WU
nepemMeHHOM ONepaTMBHOM TOKE U MMEIOT NOPOroBbIfi 3NEMEHT ANA pa3rpaHUYeHun
YPOBHSA cpabaTbiBaHUA NorMyeckol «1» n normyeckoro «0». YpoBeHb U30AALUUN MEXAY
BXOZHOW LeMnbl0 OTHOCUTE/IbHO KOpNyca U mMexay ocTasibHbimK uenamu — 3750B B Te-
yeHne 1 MUHYTHI.

Tabnnua 2.7 - MapameTpbl AUCKPETHbLIX BXO4,0B

Konunuectso Bxo408 7 (11%)
HomuHanbHOe HanpaXKeHMe BXOAHbIX CUTHAN0B ~/=220B
YpoBeHb HanpaXeHUa HageKHoro cpabaTbiBaHUSA > 140B
YpoBeHb HanpaXKeHUA HageKHoro HecpabaTtbiBaHMA <100B
OnntenbHOCTb BXOAHOrO CUrHania, AOCTaToOYHOro Ana cpaba- > 10mc
TbIBaHMUA =
MpeaenbHo-AONYCTUMOE 3HAYEHME HaMpPAXEeHUA BXOAHbIX 13U
CUrHaNoB 7= HOM
MNoTpebaseman MOLLHOCTb NPU HOMMHANbHOM HaMpPAXKEeHUN <0,5BT

(*) — ona mogudukaummn MK3M-MNC c ungexkcom (M).

BbIxo4Hble LLenu ycTPoMCTBa BbIMOIHEHbI C UCNONb30BaHNMEM MANorabapuTHbIX pe-
ne, obecneymBatoWwmxX raibBaHMYecKoe pasgeneHve BHYTPEHHUX Lenei ycTpoicTea ot
BHEWHMX uener. HomuHanbHoe HanpsxeHue msonaumm — 400B (AC), HOMMHaNbHOe
yAapHoe HanpsaxeHue —4000B (AC). Hanpsa»keHue npobos:

®  MeXAy KaTyLuKoM U KoHTakTamu — 40008 (AC);

® KOHTaKTHOro 3as3opa — 10008 (AC).

INeKTPUYECKUIA pecypc Npu pe3nucTMBHOM Harpyske — bonee 10° npu 8A, 2508 (AC).
MexaHuyeckuii pecypc — 6onee 2:10".
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Tabnvua 2.8 - MapameTpbl ANCKPETHBIX BbIXOA,0B

KonunuecTtso BbIXx0408 3(7%)
KoMmyTupyembli NOCTOAHHbLIA TOK HanpsaskeHuem 250B npu
AKTUBHO-MHAYKTUBHOW Harpyske M MOCTOAHHOW BpemeHn ao | <0,25A
0,05c

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

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

Bpems cpabatbiBaHuMA < 10mc

(*) — pna mogudurkaumm MK3M-MNC ¢ uHaekcom (M).

2.7 OnepaTtuBHOE NUTaHUe

YcTpoicTBO NpegHasHavyeHo A8 paboTbl OT UCTOYHWMKA NEPEMEHHOrO, BbINPAM-
JIeHHOro nepemMmeHHOro nan NOCToAHHOINo oNepaTuBHOIO TOKa.

YCTPOMCTBO He MOBPEXAAETCA U He CpabaTbiBaeT SIOXKHO NPU BKOYEHUU UM OT-
KNIOYEHMN UCTOYHWMKA MUTAHWA, NOC/e NepepbiBOB NUTaHUA NtoboM AANTENBHOCTU C
nocnesyoumm BOCCTAHOBAEHMEM, NPU MOAAYe HAMPAXKEHMSA ONepaTUBHOrO TOKa 06-
paTHOM NONAPHOCTU, NPU 3aMbIKAHUAX HA 3EM/TIO B CETU OMNEPaTUBHOTO TOKA.

Tabnvua 2.9 - NMapameTpbl 0NepaTUBHOIO NUTaHUSA

HomuHanbHOe HanpAXeHne onepaTMBHOroO TOKa ~/=220B
Pabouwnii AnanasoH 4YacToTbl MEPEMEHHOIO TOKa 47 - 63l
Pabounii AnanasoH HanpAKeHUa nepemMeHHOro onepaTuBHOro 85 — 2658
TOKa
Pabounii AnanasoH HanpsaKeHWa NOCTOAHHOrO OMepPaTUBHOIO

A P P 120 - 3708
TOKa
MNoTpebneHune Lenen onepaTMBHOIO TOKa B COCTOAHUMN MOKOS U <3/5B7
cpabaTtbiBaHMA 610Ka 3aWMThI -
Bpemsa roTOBHOCTM YCTPOMCTBA K AEUCTBMIO Nocne nojayv < 300Mc
HanpsAXeHWa onepaTMBHOrO NUTaHUA -
JonycTumblt nepepbiB NUTaHMA, NPU KOTOPOM YCTPOWCTBO <0.5¢
coxpaHseT paboTocnocobHOCTL -
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2.8 TabapuTHble pasmepbl U Macca YCTPOICTBA, CPOKU CNYXK6bI
labapuTHbI YepTexK ycTpoiicTea npueegeH B MPUNOKEHUN E.

Tabnnua 2.10 - FabapuTHble pa3mepbl U Macca yCTPOICTBa

[abapuTHble pasmepbl 610ka MK3MM-NC 160x160x75mm
FabaputHble pasmepbl 610ka MK3M-NC/TT 160x160x97mm
labapuTHble pazmepbl 610Kka MK3MM-MNC(M) 180x160x75mm
FabapuTtHble pasmepbl 610Kka MK3M-NC/TT(M) 180x160x97mm
Macca 610Ka <1,5Kkr

Tabnnua 2.11 - CpoKm ciyxK6bl

CpepHuii cpok cny»kbbl ycTponctaea > 20 net

CpepgHsaa HapaboTKa Ha OTKas3 125000 yacos
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3 PABOTA YCTPOWCTBA
3.1 CoctaB u3genma U KOHCTPYKTUBHOE UCNONHEHUe

BAOK 3aWMTbl COCTOUT U3 HECKOJ/IbKMX MeYaTHbIX MJaT, KOTOpble COAEPKAT BbIXOA-
Hble pasbembl O1A NOAKNOYEHUA BHEWHUX Lenein, MUKPOKOHTpoANep, nHTepdenc(bl)
RS485, manorabaputHble BbIXOAHbIE pesie, ANCKPETHbIE BXOAbI U UICTOYHUK NUTAHKUA.

MaHenb ynpaBieHna ycTpoCTBa NpeAHasHayYeHa A1a MecTHOro oTobpaKeHma KoH-
TPONMPYEMBIX MAPAMETPOB, U3MEHEHMUA YCTAaBOK, MPOCMOTPa NPOTOKON0B cpabaTbiBa-
HUSA 3aLWNUT 1 COBLITUI.

MY coaepKUT KNaBuaTypy ynpasaeHUs, MHAMKATOP U CBETOAMOAbI, OTOOparKkatoLme
pexunmbl paboTbl 610Ka.

3.2 PaboTa coCTaBHbIX YacTeit ycTpoiicTBa

1) Bxoapbl U3MePEHUs TOKOB U HaNpAXKEHUN.

YCTPOMCTBO BbINYCKaeTCA B ABYX MoAUdUKaALMAX:

e  MK3M-MNC co BXOAHbIMW aHA/NIOTOBbIMW LLEeNAMMW, PACCUNTAHHBIMU Ha MOLKIIO-
YeHue U3MepUTENbHbIX AAaTYMKOB TOKA U HANPAXKEHUA;

e MK3M-NC/TT co BXOAHbIMM aHaNOrOBbIMM LEMAMMW, PAaCCUUTaHHBIMKU Ha NoA-
KNOYEHME TPALULMOHHbBIX U3MEPUTENbHbIX TPAaHCHOPMATOPOB TOKA M Hanps-
KeHus.

a) UsmeputenbHble uenu MK3M-MC.

YcTpoicTBo M3mepAeT GpasHble HaNPAXKEHMA C NOMOLLbIO AeAnTenei, BbINoJHEHHbIX
B BMAE BbICOKOBOJ/IbTHBIX COMPOTUBAEHUI. MO M3MEPEeHHbIM HaNpPAXeHUAM NPOU3BO-
OMUTCA BbIYMCAEHUE NIMHEWMHDBIX HANPAXKEHUIN, HAaNPAXKEeHU Npamoi, o6paTHON U Hyne-
BOW nocsiefioBaTeIbHOCTEN.

BbICOKOBO/IbTHOE COMPOTUB/IEHNE NpPeAcTaBAseT cobol BbICOKOOMHbIM Pe3ncTop,
Ha KOTOPOM MPOMUCXOOMUT OCHOBHOE MaaeHue $Ga3HOro Hanps)KeHWUA OT BbICOKOBO/IbT-
HOW LWWHbI A0 paboyero ypoBHA U3MEPUTENIbHOro KaHana 3alwmTbl. [na npegoTtepalle-
HUA NOAB/IEHUS BbICOKOTO HaMNpsXKeHWA BO BTOPUYHbIX LEnAxX npu obpbise Uenu nsme-
peHua B BC npeaycMOTpPEHbI 3aLUTHbIE 3/IEMEHTbI.

dasHble TOKM M3MepAlTCA C NOMOoLblo noscoB Porosckoro. MP npeactaBaseT co-
601 TOPOMAANBHYIO KaTyLLKY 6e3 MeTaNIMyeckoro cepaeyHunKa, BbIXOAHOWM CUrHaN nos-
ca NponopLMoHaneH npoTekatolwemy Toky. OTCyTCTBME cepaeyHMKa nos3sonseT obec-
NEeYnTb IMHENHBIM AMANA30H M3MepPeHUA NepPBUYHbIX TOKOB A0 20KA.

TOK HyneBOM NOCNeAOBATENbHOCTU MOMKET M3MepATbCA 3alLMTOM CneayloLmmu
cnocobamu:

® Crnomoubto cTaHAapTHOro TTHI, ycTaHaBAMBaemMoro Ha Kabenb;

e Crnomoubto GpubTPa TOKOB HyNeBOW nociegosaTenbHoctn ICTPA-PTHIM-01;

® pacyeTHbIM cnocobom M3 cymmbl Ha3HbIX TOKOB.
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®THM cocTtouT n3 Tpex TpaHcdopmaTopos Toka ICTPA-TT-01, KaxKablii U3 KOTOPbIX
YCTaHaB/IMBAETCA HA NPOXOAHOM WM30AATOP BbICOKOBO/ILTHOTO MOAYANA. BTOpuuHble
06MOTKM 3TUX TpaHCHOPMATOPOB COEAMHEHbI B 3BE34Y, NPV 3TOM 06paTHbIM NPOBOA
ABnAeTcA GUALTPOM TOKa HY/NEBOW MOC/Ief0BaTENbHOCTU U MOAK/IOYAETCA K U3MepU-
TeNbHOMY KaHany 3lo ycTpoiictBa. Tok HebanaHca or ®THI cocTtaBnset 0,1% oT ToKa
HarpysKu, 4To NO3BOIAET peasim3oBaThb 3alwmTy oT 033 60/1bLION YYBCTBUTENBHOCTY.

TaK KaK U3mepuTesibHble KaHasibl TOKA HY/JIEBOW NOC/eA0BaTe/IbHOCTU BbIMNOAHAOT-
CA NoA KOHKPEeTHbIN cnocob peanusaunu namepenusa 3lo, To nepes 3akasom Heobxo-
OUMO COOBLUTL NPOM3BOAUTENIO, KaKUM 06pa3om MAaHUpyeTcAa U3MepPATb TOK Hyse-
BOI NOCNeA0BaTeNIbHOCTHU.

Bo3MOMKHble TUMbI NOAKNOYAEMbIX AATYMKOB NpuBeseHbl B Tabaunue 3.1. PekomeH-
[auuy No NOAKNYEHUIO AaTYMKoB npuBeeHbl B MPUTOXKEHUAT.

BHumaHue!

Jonyctumas AnvHa coeguMHUTENbHbIX Kabenen oT AaTYMKOB TOKA U HaNpsXKeHUa 40
610Ka 3aWUTbl ONpeaenaeTcaA MHOFMMU GaKToOpaMu, OAHUM U3 KOTOPbIX ABAAETCA YpO-
BEHb OKPYMKAIOLWMX 3EKTPOMArHUTHbIX Momex. PekomeHayemas A/vHA He [OO/MKHA
npesbiwate 20 meTpos. [lonyckaeTca ucnosnb3oBaHWe 6onee ANUHHbLIX CBA3EN, ecnu
npy 3TOM He HabilgaeTcs Nomex B KaHanax uamepeHusa (onpesensercs OnbITHbIM
nytem). PekomeHayemblii Kabenb ana nofkntodeHus patumkos - UNITRONIC ST
2x20/7AWG.

Tabanua 3.1 - Bo3MosKHble TUNbl NOAK/A0YaeMbIX 4aTYNKOB

KoHcTpyKTMBHOE Bo3moxkHas
HaumeHoBaHue U3mepeHune
WUCNoJIHeHne 3ameHa

MP B 0bonouke 13 gun- . KOTH-01-2

SCTPA-AT-01 SNEKTPUKA ®DasHbIN TOK KOTH-01-3
BC B 060/104Ke U3 au- ®dasHoe Hanps- KATH-01-2

3CTPA-BC-01

3/1eKTPUKa KeHune KATH-01-3
KOTH-01-2 NP + BC B 06010uKe U3 dia;”o"e'”H;iK ; SCTPA-AT +

KATH-01-3 OMINEKTPUKA eHme P 3CTPA-BC

6) N3mepuTtenbHble uenn MK3MN-NC/TT.

YCTPOINCTBO COAEPHKUT NPOMENKYTOUHbIe TT, KOTOpble NpegHasHayeHbl 419 ranbsa-
HWYECKOMN Pa3BA3KM OT MEepPBUYHbIX TPAHCHOPMATOPOB TOKA. MPOMENKYTOUHbIE TPaHC-
dopmaTopbl TOKa 3aLMTbl OT MexaydasHbix K3 paccumTaHbl Ha AManasoH BTOPUYHBIX
HOMMHaNbHbIX TOKOB OT 1 A0 5A 1 paboTaloT 6e3 HacblWeHMA NPU BXOGHOM TOKe 40
200A.
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[Nna namepeHuns HaNpaXKeHUN ¢ Kaxaomn u3 ctopoH MNC B ycTpoWcTBe NpeaycmoTpe-
Hbl ABe TPynnbl Lenen HanpsxXeHUs, KaXaan U3 KOTOPbIX COCTOUT U3 TPeX KaHasioB ¢
obuielt Toukom. [1na KaxKAoW CTOPOHbI, B 3aBUCMMOCTU OT TUNOB U KOHGUTYypaLmMun noa-
KNOYaeMbIX M3MepUTENbHbIX TpaHCHOPMaTOpOB HanpA)KeHus, HeobxogumMo 3a4aTtb
ycTaBkM "Tun uenel HanpsxeHnua" (Tabauua 3.2).

MpY NOAKNIOYEHUM B IMHUIO BbICOKOBOJIbTHOTO MOZYNA MYHKTa CEKLMOHUPOBAHUA
[0CTaTOYHO YacTo BO3HMKaeT nNpobaema c onpeaeneHnem yepegosaHua ¢as. Oaa ycr-
paHeHWs HenpaBMAbHOTO OTOBPAXKEHWUA NAPaMETPOB HANPAMXKEHNUA U MOLLHOCTU B TaKUX
CNy4Yanx B yCTPOWCTBE NpeaycMoTpeHa ycTaBka "YepeaosaHue ¢as", KoTopas no3sons-
eT U3MEHUTb NOPALAOK YepeaoBaHUa ¢as.

[na KoppeKTHOM paboTbl YCTPOMCTBA B 06/1aCTU OXKUAAEMbIX TOKOB HarpysKku npe-
OYCMOTpeHbl yCTaBKkM «lHOoM» un «3lo_max». [aHHble yCTaBKM MNpeaHa3HavyeHbl Ana
NOACTPOMKN U3MEPUTE/IbHbIX KaHaNoB 3allMTbl NOA, AMANA30H BO3MOMKHbIX TOKOB Ha
[aHHOM npucoeaMHeHUU. PekomeHayeTcs 3a4aBaTb YCTaBKy «IHOM» KaK MaKcMmasb-
HOE OXWMAAEeMOe 3HaYeHMe TOKA HArpy3Kkn Ha JaHHOM npucoeguHeHun, a «3lo_max» -
KaK NATUKPATHOE 3HayeHWe ToKa cpabaTtbiBaHua 3awmTbl oT 033. Toraa ¢dakTuyeckue
[ManasoHbl U3MepPEHUA TOKOB ByayT COCTaBNATb:

e 0,1*IHom po 20*IHom ana dasHbIX TOKOB;

e 0,005*3lo_max go 3lo_max (nepBMYHbIE BENYUHDBI) NPpU UCNoib3oBaHMK TTHI

1 3CTPA-OTHM-01.

Tabnvua 3.2 - BapnaHTbl NOAKAOYEHMA LLEeNen HanpaXKeHns

Tun 1 Konn4ecTBo U3MepPUTENbHBIX 3HayeHue ycTaBKU
TpaHcpopmaTopos "Tun ueneii HanpsaXkeHua"
2xHO/ 2TH
3x3HO/N 3TH
HOM nnn ONC mexay dasamm Aun B 1-TH-AB
HON nnn ONC mexay dasamm Bu C 1-TH-BC
HON nnn ONC mexay dazamm Cu A 1-TH-CA
BHumaHue!

[nA NYHKTOB CEKLMOHMPOBAHWUA C ABYCTOPOHHUM NWUTaHMEM BO3MOKHA YCTaHOBKA
C KaK[oW CTOPOHbI NUTaHUA 0AHOG}A3HbIX TPAHCHOPMATOPOB, BKAOUYEHHbIX HA NNHEN-
Hble HanpsXeHua. MNPy TaKMX CXEMHbIX PELIeHUAX HeobXoAMMO YCTaHaBAMBaATb 3TK
TpaHchopmaTopbl Ha AMHelHble Hanpsax)keHUn Upg U Ugec COOTBETCTBEHHO.
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2) MCKpeTHble BXOA4bl U BbIXOAbI.

YCTPOICTBO NO3BONAET MPUHATb OT BHELIHWUX YCTPOMCTB SUCKPETHble CUrHaMbl ne-
PEMEHHOro MAM NOCTOAHHOIO TOKa HanpsaxkeHuem 220B. McnonHeHne 610Ka ¢ Apyrum
YPOBHEM BXOLHOIO HanpsaXeHUsA A0/IXKHO OrOBapuBaTbCA NPW 3aKase yCTPOICTBa.

Kaxaplili BXOZ4 BbINOHEH C MCMO/Ib30BAaHWEM ONTO3IEKTPOHHOTO Npeobpasosatens,
obecneymBaloWEro ranbBaHMYecKoe pasgeneHue BXOAHbIX Lenei OT BHYTPEHHUX ue-
nei ycTponcTBa C HEOBXOAMMbIM YPOBHEM M30AAUMK. ECan HeT HeobxoaMmocTH pas-
[EeNbHOrO NOAKNYEHUA K UCTOYHUKY OMEPATUBHOIO MUTaHMA, TO BXOAbl MOXHO Bbl-
NOIHWUTL C O6LLLEN TOYKOM NOAKNOUEHMS.

Bce AMCKpeTHble BXOAbl U BbIXOAHblE pese ABAATCA cBOOOAHO Mporpammupye-
MbIMMU.

Mpy KOoMMyTaUMM MOLLHON MHAYKTUBHOW HArpy3ku Ha MOCTOAHHOM TOKe napasn-
NeNbHO el peKoMeHAyeTcA YCTaHaB/AMBaTb 3alUMTHbIN AMOA ANA NpefoTBpalLeHus
CBapMBaHMA KOHTAKTOB BbIXOAHbIX pene.

[na opraHnsaumm NYHKTOB MECTHOTO Pe3epBMPOBAHUSA BbINyCKaeTca moanduLmpo-
BaHHan Bepcua MK3MN-NC(M) u MK3M-MNC/TT(M), KoTopas MMeeT AO0MNONHUTE/bHYIO
naaTy paclMpeHnn ¢ YeTblPbMA BXOAAaMMU U BbIXOAAMMU.

3) NaHenb ynpaBaeHUA U UHAUKALMK.

MaHenb ynpasaeHna U UHAUKauumM COCTOUT U3 UHAUKATOPaA, KHOMNOK ynpaB/eHnA U
CBETOAMOA0B, OTOOpaXKaoWwmx pexumsl paboTbl 6a0Kka. CBeToamMoabl obecneynsaroT
LONONHUTENIbHYIO CUTHANIM3aUMIO UCMPABHOIO COCTOAHUSA YCTPOMCTBA U PEXMMbI €ro
paboTbl (Tabnuua 3.3).

Mo yMONYaHWIO Ha MHAMKaTOpe OTOOPAXKAIOTCA OCHOBHbIE TeKylme MapameTpbl
33WMLL,AaEMOro npucoeguHeHus. MNepemelleHne N0 MeHI, U3MEHEHWe YCTaBOK OCyLLe-
CTBNAETCA C NOMOLLbIO KHOMOK YNpaBNeHuUA.
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Tabnuua 3.3 - CBeToanogHan cMrHanmsaumn

Ha3BaHue
CocroaHue Pacwudposka
cBeTogMopaa
MNocToAaHHOe cBeve-
HUe 3e/IeHbIM C .
WcnpaBHOe cocToAHMe yCTponcTBa
KpaTKOBPEMEHHbIM
KoHTponb npomaprusaHuem
MNocToAaHHOe cBeve- .
C6oit B paboTe nporpammbl ycT-
HUe 3e/1eHbIM Uan o
po#cTsa
He roput
YcTasku 1 B pabote rpynna ycrtaBok Nel
MocTosaHHOe cBeve-
YcTaBku 2 B pabote rpynna yctaBok Ne2
HUWe 3e/1eHbIM
YcTaBku 3 B pabote rpynna yctaBok Ne3
He roput ABP He BBeaeHO
MocToaHHOe cBeve-
ABP ABP BBeAeHO 1 roToBo K paboTe
HUWe KpacHbIM
Muratowmii Kpac-
. W P CpabaTtbiBaHWne aBTOMaTMKN ABP
HbIN
MocToaHHOe cBeve-
Bnokuposka BnokupoBKa py4yHOro BKIOYEeHUA
HUe KpacHbIM
MNocToAHHOe cBeve-
033 CpabatbiBaHue 3awmTbl oT 033
HUWe KpacHbIM
MNocToAaHHOe cBeve-
MT3 CpabaTbiBaHne MT3
HUe KpacHbIM
MocTosiHHOe cBeve- | Bbino aBapuiiHoe cobbiTue,
ABapuA HUWe KpacHbIM aBapWUMHbIN NPU3HAK YCTPaAHEH
P Muratowwmii Kpac- ABapuitHoe cobbiTue,
HblIl aBapUNHbIN NPU3HAK He YCTPaHeH

3433-117-23566247.P3
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3.3 BHelWwHu1e uenu ycTpoiicTea
BHewHue uenu yctporictea npuseaeHol 8 MPUNOKEHUN A.

Tabnnua 3.4 - BHelwHMe uenu ycTponctea ana scex moguodurkaumii MK3M-MC

Ne kKnemm HasHaueHue

[WCKpeTHble BXxoabl U BbIXxoabl*

X1:1-X1:2 K1 OTKAIOYEHUNA BbIKNIOYaTeNA
X1:3-X1:4 K2 BKkntoueHuA BbiKAtOUaTena
X1:5-X1:6 K3 Asapusa

X1:7 06Lan ToYKa ANCKPETHbIX BXOA08B

X1:8 Inl KomaHga «BK/1»

X1:9 In2 KomaHga «OTK/1»

X1:10 In3 Bxopg, PTB

X1:11 In4 Bxog PO

X1:12 In5 BHewHee OTK/11

X1:13 In6 BHewHee OTK/12

X1:14 In7 Beog ABP

Lenn nutaHua

X1:15 2208
X1:16 2208
Llenu nHtepdeiica RS485
X3:1 JKpaH G
X3:2 JnHuna A
X3:3 JInHuna B

(*) — cBOBOAHO NpOrpammupyemble.
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Tabnuua 3.5 - Llenun aHanorosbix Bxogos ana MK3M-MNC u MK3MN-MC(M)

Ne kKnemm HasHaueHue

Bxoabl U3mepeHnAa TOKOB

X2:1-X2:2 Tok ¢asbl A

X2:3-X2:4 Tok ¢asbl B

X2:5-X2:6 Tok ¢asbl C

X2:7 ToK HyneBow NnocneoBaTenbHOCTH (Havano)

X2:8 ToK HyNeBoW NocnefoBaTeNbHOCTH (KoHeL,)

BXoAbl U3MepeHUs HanpaKeHnn

X2:9 HanpskeHue dasbl Al
X2:10 HanpskeHue ¢asbl B1
X2:11 HanpskeHue ¢asbl C1
X2:12 O6wan TouKa Lenel HanpsaXKeHUs cTopoHbl 1
X2:13 HanpsaxeHne ¢pasbl A2
X2:14 HanpskeHue dasbl B2
X2:15 HanpskeHne ¢asbl C2
X2:16 O6Lan TouKa uenei HaNpPAXeHUsA CTOPOHbI 2
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Tabauua 3.6 - Llenu aHanorosbix Bxoaos aaa MK3M-NC/TT u MK3N-NC/TT(M)

Ne kKnemm HasHaueHue

BXoAbl U3MepeHUs HanpaKeHnn

X2:1 HanpskeHue ¢asbl Al
X2:2 HanpskeHue ¢asbl B1
X2:3 HanpskeHue ¢asbl C1
X2:4 0O6wan TouKa uenei HanpsA»eHWsa CTOPOHbI 1
X2:5 HanpsaxeHne ¢paszbl A2
X2:6 HanpskeHue dasbl B2
X2:7 HanpskeHue ¢dasbl C2
X2:8 O6Lwan To4YKa Leneln HanpsA>KeHUs CTOPOHbI 2

Bxogbl M13mepeHuna TOKOB

X4:1 ToK HyneBoW NocneaoBaTeNbHOCTM (Havyano)
X4:2 ToK Hy/NeBOW NocnefoBaTeNbHOCTH (KoHeL,)
X4:3 Tok ¢asbl A (Hayano)

X4:4 Tok ¢dasbl A (KoHeu)

X4:5 Tok ¢asbl B (Hauano)

X4:6 Tok ¢asbl B (KoHew)

X4:7 Tok ¢asbl C (Hayano)

X4:8 Tok ¢asbl C (KoHeu,)
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Tabanua 3.7 - Pasbem A0NOAHUTENbHbIX BX0A408B/BbixoAoB ans MK3MN-NC(M)

Ne knemm HasHaueHue
X4:1—X4:2 In8 Peseps
X4:3 - X4:4 In9 Peseps
X4:5 - X4:6 In10 Peseps
X4:7 —X4:8 In11 Peseps
X4:9 - X4:10 K4 Peseps
X4:11 -X4:12 K5 Peseps
X4:13 - X4:14 K6 Peseps
X4:15 - X4:16 K7 Peseps

Tabanua 3.8 - Pazbem A0NOAHUTENbHBIX BX0A408/Bbixoaos ansa MK3MN-NC/TT(M)

Ne knemm HasHaueHue
X5:1-X5:2 In8 Peseps
X5:3-X5:4 In9 Peseps
X5:5-X5:6 In10 Peseps
X5:7 —X5:8 In11 Peseps
X5:9-X5:10 K4 Peseps
X5:11 - X5:12 K5 Pe3seps
X5:13 - X5:14 K6 Pe3seps
X5:15 - X5:16 K7 Pe3seps
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4 ONMUCAHUE ®YHKLIUM BJIOKA
ANTOPUTMbI 3aLWMT M aBTOMATUKM MYHKTa CEKLMOHMPOBaHMSA NMO3BOAIOT Peasnso-
BaTb:
®  3aWUTY IMHUI 31eKTponepesay C O4HO- U BYCTOPOHHUM NUTAHUEM;
® 3awuTy NnoTpebuteneit Ha oTNalKax c NPeLOXPaHUTENAMMY;
® aBTOMaTUYecKoe Bblae/NeHne NOBPEXKAEHHOro YYacTKa IMHUM 31eKTponepeaay
C COXpaHeHMeM NUTaHUA OCTaibHbIX NoTpebuTeneit;
®  CEeKUMOHMPOBAHWE NINHUIA C ABYMA UCTOUYHMKAMM NUTAHUSA;
® aBTOMAaTWKY MYHKTOB MECTHOMO pPe3epBMPOBaHUA C ABYMA U TPEMA PeK/Ioy3e-
pamu.

4.1 OnucaHue pyHKUMiA 3awmT
4.1.1 MaKkcumanbHaA TOKOBaA 3awmTa

MakcumanbHble TOKOBbIE 3aWMTbl NPeAHa3HaYeHbl A5 3alnUTbl OT MeXAydasHbIxX
KOPOTKMUX 3aMblKaHWi. B ycTpoiicTBe npesycMoTpeHbl Mo yeTbipe cTyneHn MT3 ana
NpAMOro n obpaTHOro HanpaBaeHUsA MOWHOCTU. OCO6EeHHOCTb PaboTbl TOKOBbIX 3aLLUT
NPUMEHUTENIbHO K NYHKTaM CEKLMOHUPOBAHMUA (peKaoy3epam) 3akatodaeTca B TOM, YTO
YCTaBKM TOKOBbIX 3alLMT, @ TaKXKe UX BBOA/BbIBOA, MOTYT MEHATb CBOW 3HAYEHUA B LMK-
nax BKkAodeHus (LLB) no AMB. Peannsauma Takoro npuHumMna paboTbl Hanpas/eHa Ha To,
4YTO6bI NOBLICUTb HAAEKHOCTb PAbOTbI CETU, YNPOCTUTL COMNACOBAHME TOKOBbIX 3aLUMT,
YCKOPWTb MOUCK M SIOKaNN3aLmMIo MecTa NoBPeXAeH A U 4.p.

3aWwuTbl MOTYT 6bITb HACTPOEHbBI B CeAyoWMX KoHdUrypaumsax (Tabavua 4.1.1):

® HeHanpas/eHHaA 3aWunTa;

® HarnpaB/ieHHasa 3awWmTa;

® CYy4yeTOM XOJIOAHOTO MyCcKa Harpysku;

® C OTCTPOMKOIN OT HPOCKOB TOKA HAMArHMYMBaHUA TpaHCHOPMATOPOB;

® C HEe3aBMCMMOW WY 3aBUCMMOM XapaKTepPUCTUKON cpabaTbiBaHmsA;

®  CMYCKOM NO HanpsXeHuto;

® CyCKOpeHWeMm nocne BKAYEHUS;

® C AeliCTBMEM Ha CUTHAN UM OTK/OYEHUE.

dyHKUMOHaNbHaa cxema MT3 (0bwaa Ans Bcex CTyrneHei) npuBeaeHa Ha PUCYHKe
4.1.1.

[ns onpepaeneHva HanpasJeHWA MOLLHOCTM WUCMO/b3YeTCA «AEeBAHOCTOrpaaycHas
cxema». YCTPOCTBO onpegenser yrabl Mexay $GasHbiM TOKOM M AMHEWHbIM Hanpaxe-
HUEeM ANA Kaxaoun napbl curHanos (IxAUgc), (1s7Uca), (Ic*Upag). CpabaTbiBaHmne MT3 npo-
M30MAeT B C/lyyae NpeBbileHWA BenYMHbl Ga3HOro ToKa 3aAaHHOM ycTaBKM cpabaTbl-
BaHWA M NonajgaHua BeKTopa $pasHOro ToKa B 30Hy cpabaTbiBaHMA.

[ns 3agaHma 30HbI cpabaTbiBaHMA HEOBXOAMMO YKas3aTb Yronl MakCMManbHOM YyB-
CTBUTENBHOCTU Py, TOTAA 06/1aCTb cpabaTbiBaHMA ByAeT onpesensaTbca AManasoHoOM —
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9005¢ng+900, yto coctaenser 180°. Cxema onpeaeneHne HanpasieHUA MOLLHOCTH
npusegeHa Ha PucyHKe 4.1.2. Yron mMakCMManbHOM YyBCTBUTENbHOCTM 3343€TC OAMH
AN Bcex ctyneHen MT3.

Mpy HencnpaBHOCTAX B LenAX HanpaXeHusa npoucxoant otkaz OHM. B Takom cay-
Yyae MT3 nepeBoANTCA B HEHANPaB/EHHbI PEXUM.

Mpw BBOAE pexnma «PaboTa Ha IMHUM» BCe cTyneHn MT3 6aoKkupytoTca.

Mpn 61n3Kux TpexdasHbix K3 BO3MOMKHO 3HAUYUTENIbHOE CHUMXKEHME HanpaKeHus.
[Ona vcknoveHMa oTKasa 3awmTbl B Takux caydaax OHM 3anomuHaeT nocnegHue nATb
neprvoaoB CUHYCOMAbI HAMPAMKEHUA U BOCCTAHAB/MBAET MO HUM Yro/l MeXAy TOKOM U
HanpsaxeHnem. OnpeaeneHne HanpaBieHUA MOLLHOCTU BNOKUPYETCA NPU CHUNKEHWUU
n3mepsaembix cMrHanoB Huxke 20% oT HomuHana.

TexHW4YecKkne napameTpbl NnpuseseHbl B Tabnuue 4.1.2.

Koutpons
BTH

Uas U< 1
Uoe [su< B4
e 17U <

PucyHok 4.1.1 - dyHKUMOHanbHasa cxema MT3
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Tabnnua 4.1.1 - KoHoUrypaumoHHble Kntoum MT3

HaumeHoBaHue KOHPUrypaLMoHHOro AvnanasoH 3aBoackoe 0O603HauYeHne
Knova 3HaueHui 3Ha4yeHue B MEHI0
B1 — PaboTa 3awumThbl B uuKaax AlNB BoiseaeHa
o OTKN
B2 — Jencrene 3awmnTbl OTK/1 c ANB BbiBepgeHa LB1 - LB5
B3 — 3anpet AMB ot MT3 CurHan
B4 — MNyck no HanpAaxeHuto -/ + - Myck no U
B5 — KoHTponb HM -/ + - Hanpasnenne
u/I
B6 — YckopeHue MT3 -/+ - YMT3
Hesasucnmas
CunbHo

MHBEpCHasn
B7 - BbiGop TXC YpesBblyaHO Hesaswucu- Tun

MHBEpPCHasn Mmas

NHBepcHana

[AnutenbHo

MHBEpPCHasn
B8 — bnokuposka ot BTH -/ + - Bnok ot BTH
B9 — YueT xono4HOro nycka Harpyskmu -/ + - Yyert XN

Ua
»
3oHa

cpabatbiBaHUA

dmy

30Ha &
HEeYYBCTBUTENBHOCTU <

Uc | Us

PucyHok 4.1.2 - OnpegeneHune HanpasaeHUA MOLLHOCTH
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Tabnvua 4.1.2 - TexHnyeckne napameTpbl MT3

HanmeHoBaHue [AnanasoH [AuncKkpeTHOCTb 3aBoacKoe 0O603Haue-
napamertpa 3HaueHui 3apaHuA 3HaueHue HUe B MeHI0
YcTaBKa no TOKy B nep- Tok cpaba-
BUYHbIX BeAnumnHax*, A >=20000 ! 100 TbIBaHMA
Y, -
CTaBKa Mo TOKy BO fl'o 0,1-200 0,01 50 lep
PUYHbBIX BeUYMHAX**, A
KoadoduumeHT Bo3spata N N 0,95 KB035
MyCKOBbIX OPraHoB
YcTaBKa no Hanpsxe- Hanpmxenne
o P 10-120 1 60 cpabatbiBa-
HUO, %
HUA
KoadouumeHT Bo3spata
MYCKOBbIX OPraHoB No - - 1,05 -
YcTaBKa no BpemeHun Bpema cpa-
cpabatbiBaHus, C 0-300 0,01 0.5 6aTbiBaHUA
YcTaBka no koadpduum-
enty T (177 BTX), ¢ 0-300 0,01 1 TK(BTX)
YcTaBKa no sBpemeHu To
- 1 To(BTX
(a7 BTX), ¢ 0-300 0,0 0 o(BTX)
M
VIRVIMBTIEHOE BpEMA 0-300 0,01 0 Tmin(BTX)
cpabatbiBaHus, C
Maxcuma/lboe epems 0-300 0,01 120 Tmax(BTX)
cpabaTbiBaHuA, ¢
Yron makcumanbHoi
YYBCTBUTENILHOCTU by, 0-359,9 0,1 45 Fmu ana MT3
rpag
K
PaTHOCTb XONI0AHOTO 11-5 01 3 Ko
nycka
MocToAHHan oxnaxae- 1-500 1 180 Toxn_xn
HUA, MUH
n
o TORHIAR HATPEB, 1-100 1 30 THarp_xn

(*) — ana moamdukaumm 6n1oka MK3M-MC;
(**) = nna moamdukaumm 6noka MK3M-NC/TT.
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Mpwv 3anycke HEKOTOPbIX HAarpy3oK B onpeAeneHHble Ce30Hbl BpeMeHW HabaogaeT-
CA NOBbILWEHHOE NOTPebIeHNE INEKTPOIHEPTUM B TEUEHUE ANUTENbHOTO BpemeHu. [na
WCK/IIOYEHNA HECENEKTUBHOrO OTKAOYEHUA TaKUX NoTpebuTtenel B 3awmte npeaycmoT-
peHa ¢yHKUMA xono4HOro nycka. CMbICA 3aKntovaeTca B TOM, YTO NPU OTK/IOYEHHOM
BbIK/IOYATE 1e 3aLUMTA C NOCTOAHHOM BpeMeHU «TOX/I_XN» yBENMYMBAET Ha4yaibHbIV TOK
cpabaTbiBaHWA TOKOBbIX 3aLMT A0 334aHHOM KpaTHocTM «KNycK», TemM cambim npegoT-
BpaLLan HeCceNeKTUBHOE OTK/IIOYEHME HarpysKu Npu ee BKAIOYEHUN U ANUTENIBHOW pa-
60Te ¢ NoBbllWeHHbIM 3HepronoTpebneHmem (PucyHok 4.1.3). B Toxe Bpemsa, ana obec-
neyeHMA YyBCTBMTENbHOCTM 3aLMUTbI K KOPOTKMM 3aMbIKaHUAM MPU BKIHOYEHHOM Bbl-
KAtoyaTene, ycTaBka NO TOKY BO3BPALLAETCA K MCXOLHOMY 3HAYEHMIO C MOCTOAHHOWM
BpemeHu «THarp_xmn».

Mpwv BKNtOYEHMM TPaHCPOPMATOPOB HA XOIOCTOMN XO4 NPU onpeseneHHbIX YC0BUAX
BO3MOXHO MPOTEKaHWE TOKa 3HAYUTENbHOM Be/IMUYMHDBI, KOTOPOE Ha3blBaeTcA HpPoCcKoM
TOKa HamarHM4nMBaHuA. [1nAa UCKNIOYEHUA HECENEKTUBHOTO OTK/IIOYEHUA B TaKUX pPeXu-
Max npegycmoTtpeHa ¢yHKumna «KoHTponb BTH», KoTopas ¢ukcupyet BTH 1 610KkupyeT
LeWCTBME MYCKOBbIX OPraHOB TOKOBbIX 3aLLMT A0 MOMEHTA €ro 3aTyxaHus.

lcp(t), A

PMNO=1 PNB=1

Knyck * lcp

Icp

Toxn THarp
PucyHok 4.1.3 - dyHKLMA yyeTa XON04HOTO MyCKa HarpysKku

[lnA OTCTPOWKM OT MYCKOBbIX TOKOB Harpysku W MOBbILEHUSA YYBCTBUTENBHOCTU TO-
KOBbIX 3aLUWT AaHHble cTyneHn MT3 moryT 6bITb LONONHEHbI NYCKOBbIMM OpraHamu no
HanpAXXeHuo.

[na oTkAloYeHUA BbikAovaTena 6e3 BblAEPXKKM BpPeMeHW nocne onepaTuBHOrO
BK/OYEHMA BblKAoYaTena n B uuknax AlB Bo3moxkHo BBect YMT3. YckopeHue BBO-
AUTCA nocne noasaeHuA curHana «PMB» Ha Bpema 200mc.

[na cornacoBaHmA TOKOBbIX 3aLUUT CO CMEXHbIMU 3/1EMEHTaMMN CETU, UMEIOLLMMU
3alMTbl C TOKO3aBUCUMbBIMU XapaKTepucTMKamu cpabaTbiBaHua, MT3 MOXHO TaKke
HacTpouUTb Ha cpabaTbiBaHWE NO OAHOMN M3 YeTblpex AOCTYMNHbIX BTX. [JocTynHble TUMbI
XapaKTepPUCTUK npeacTaBneHbl B Tabauue 4.1.3. TpaduKM xapaKTepucTuk cpabatbiBa-

30 3433-117-23566247.P3



PykosoacTso no skcnayataumm MK3M-MC, MK3MN-NC/TT, MK3MN-NC(M), MK3MN-NC/TT(M)

HuA npuBeaeHbl B MPUNOKEHWN B. [ina Bcex xapakTepUCTUK pacyeTHoe Bpems cpaba-
TbiBaHMA:

e He npesblluaeT BpeMsa cpabaTbiBaHMaA npu KpaTtHocTu | / Icp = 20;

e He npesbiwaet 300c.

Mpun Ncnoab30BaHNM MAKCMMasIbHOM TOKOBOW 3alUMTbI B Ka4YecTBe 3alMTbl OT Nepe-
rpy3ku MT3 MOXKHO NepeBecTy C AeMCTBUA Ha OTKIOUYEHUE HA AeNCTBUE Ha CUTHa.

Tabnvua 4.1.3 - NapameTpbl cpabaTtbiBaHMA M Bo3BpaTa BTX

HaumeHoBaHue Bpems
Bpems cpabatbiBaHuA
XapaKTePUCTUKU BO3BpaTa
0,14
MHBepcHas To+Tk* R -
Top) 1
120
CUAbHO MHBepCHan To+ Tk * TN ---
(5) 1
o 13,5
YpessblyaiiHO MHBEPCHaA To+ Tk * TN -
(7e) -1
L\Cp ]
80
[nnTenbHo nHBepcHas To + Tk = PR -
(w) -1
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4.1.2 3awmTa OT 3aMblKaHMIA Ha 3eMJIK0

3033 npegHa3HavyeHa 418 3aWuTbl OT 0AHOGdA3HbIX 3aMblKaHUIM Ha 3emto. AnA Ka-
KAO0ro Hanpas/eHUA MOLWHOCTM NPeayCMOTPEHO MO ABe CTYNEeHM, KaxKaan U3 KOTopbIX
MOMKET bbITb HAaCTPOEHa B CedyroLLMX KoHoUrypaumax (Tabamua 4.1.4):

® HeHanpaB/ieHHas 3almTa no TOKy;

® HeHanpaB/ieHHasn 3alMTa No TOKY C MYCKOM MO HaNPSAXeHUIo;

e o HanpsaxeHuto 3Uo;

® HanpaB/AeHHaA 3alMTa;

® C AeliCTBMEM Ha CUTHAN UM OTK/OYEHUE.

dyHKUMoHanbHan cxema 3033 (0bwan ana BCex CTyneHein) npuseseHa Ha PUcyHke
4.1.4.

Tabnnua 4.1.4 - KoHouUrypaumoHHble Katoum 33

HaumeHoBaHue KOHPUrypaLMoHHOro AnanasoH 3aBoacKoe 0O603HauyeHne
KAto4a 3HaYeHumn 3HayeHue B MEHI0
B10 — PaborTa 3awwuThl B LMKAax AMNB BbiBegeHa
. OTKN
B11 — [eicTeue 3awmTbl OTK/ ¢ AMB BbiBepeHa LB1 - L|B5
B12 — 3anper AfB ot 3033 CurHan
3lo
B13 — Tun 3033 3lo+3Uo 3l Tun
3Uo
Hanpasn

O6nacTtb cpabatbiBaHMA HanpaBaeHHo OHM 3agaetca, Kak U y MT3, yriom mak-
CMMaNbHOM YyBCTBUTENBHOCTU dyy. TOrga 0bnacTb cpabatbiBaHMA ByaeT onpenenaTbea
[ManasoHOM —90°S¢qu+900, yTo cocraenser 180°. Otcuer BbILLIEYMOMAHYTbIX Yr108
BeseTcs oT ocu BekTopa 3Uo npoTus YacoBol cTpeniku (PucyHok 4.1.5). Onpepenenue
Hanpas/ieHUA MOLLHOCTU BNOKMPYETCA MPU CHUKEHUU U3MEPAEMbIX CUTHAN0B HUXKe
20% oT HOMMHana.

Mpu HemncnpaBHOCTAX B LienAX HanpaXeHUA TOKOBaA 3alMTa C MYCKOM NO Hanpsaxe-
HWIO NEPEBOANTCA B TOKOBbIV PEXKUM.

Mpwu BBOAE perkuma «PaboTa Ha AMHMM» Bce cTyneHun 3033 610KMpytoTCA.

TexHuyeckne napameTpbl NpuseseHsl B Tabamue 4.1.5.
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B12

B10 /,— :;anpmAﬂB or33 |
Tep 33
- — & B11 P

T ——< 33cum

|

Heuenp UH >—————)
3Uo \$ —/

T1>

[310

PHI

PucyHok 4.1.4 - dyHKumoHanbHas cxema 3033

3oHa
cpabaTbiBaHWA

PucyHok 4.1.5 - OnpeaeneHve HanpaBneHUA MOLLLHOCTU HY1EBOM NOCNef0BaTe/IbHOCTU
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Tabnnua 4.1.5 - TexHuyeckune napameTpsbl 3033

HanpsXeHUo

HaumeHoBaHue AnanasoH [AuncKkpeTHOCTb 3aBoackoe | O6o3HaueHue
napamerpa 3HaueHui 3apaHua 3HayeHue B MEHI0
YcTaBKa no TOKy B nep- 0,1-300 0,01 5 Tok cpabarbl-
BUYHbIX BENNYMHAX, A BaHUA
KoadoduumeHT Bo3spata
NYCKOBbIX OPraHoB No - - 0,95 -
TOKY
YcTaBKa no BpemMeHun 0-300 0,01 5 Bpems cpaba-
cpabaTbiBaHmA, ¢ TbIBaHUA
Yron makcMmanbHoiw
YYBCTBUTENIHOCTU Dy, 0-359,9 0,1 90 Fmu ana 3033
rpaa
YcTaBKa no Hanpaxe Hanpaxenue
o P 10-120 1 30 cpabaTbiBa-
HUto, %
HUA
KoadopuuneHT Bo3spata
NMYCKOBbIX OPraHoB No - -—- 1,05 -

4.1.3 3awmra oT HecMMMeTPUU Pa3HbIX TOKOB

3H® npeaHasHayeHa ANA 3aWUTbl ABUTaTeNbHOM Harpy3kn OT HeMo/HOGa3HbIX pe-
KUMOB paboTbl (PUCYHOK 4.1.6). 3almTa MOXKeT cpabaTbiBaTh, €C/N:
e abcontoTHOE 3HayeHMe TOKa 0b6paTHOM nocnenoBaTeIbHOCTM Bonblie YCTaBKU

cpabaTbiBaHus;

e TOK 06paTHOM NOCNeA0BaTe/IbHOCTH, BbIPaXKeHHbIM B NPOLEHTax OT TOKa Mps-
MO NoCNefoBaTeNbHOCTU, Ho/blUE 334aHHOTO YPOBHSA.

&
O =
12 71

B23

B20

Tep 3HO

B21

<

<_Myek 3HO

PucyHoK 4.1.6 — dyHKUMOHaNbHas cxema 3HO

B22

}' < 3anpet ANIB o7 3HO

3H® oTkn
<" 3HO curH

OnucaHue KOHOUTypaUMOHHbIX Katouen npusegeHo B Tabnaumue 4.1.6. TexHUYeckue
napameTpbl 3alMTbl NpuBeaeHsbl B Tabanue 4.1.7.
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Tabnvua 4.1.6 - KoHourypaumoHHble Knoum 3HO

HaumeHoBaHue KOHPUrypaLMoHHOro AnanasoH 3aBoackoe 0O603HauYeHne
Knoua 3Ha4YeHu 3Ha4YeHue B MEHI0
B20 — BBoA/BbIBOA, 3aLLMTbI U3 AENACT- e+ ) BBO/ 32T
BUA
B21 — [evicTBue 3aLwmThbI Curran CurHan CpabaTtbiBaHMe
u OTK/ P
B22 —3anpet AlNB o1 3H® -/ + - 3anpet AlNB
Ni Cpab
B23 — Cnocob cpabaTbiBaHuA I Ni pabartelBanme
12 no
Tabnunua 4.1.7 - TexHuyeckne napameTpbl 3HP
HammeHoBaHue Awvana3soH AuncKkpeTHOCTb 3aBopckoe 0O603HaueHue
napametpa 3HA4YeHUM 3aAaHuA 3HauYeHue B MEHI0
Ypos B A
poBeHb cpabaTbiBaHu 5_90 01 15 Ni.cp
no HecummeTpun, %
YcTaBKa cpabaTbiBaHua
no Toky obpaTHol no-
cnepoBaTeNbHOCTU B 5-20000 0,01 20 12.cp
nepBUYHbIX BENNUYMNHAX,
A*
YcTaBka cpabatbiBaHuMsA
no ToKky obpaTHoit no-
cnepoBaTeNbHOCTU BO 0,1-200 0,01 3 Icp
BTOPWUYHbIX BEIMYMHAX,
A**
KoadpdpuuneHT Bo3BpaTa 095
NyCKOBbIX OPraHoB !
YcTaBKa no BpemeHu 0-300 0,01 5 Bpems cpaba-
cpabatbiBaHus, C TbiBaHUA

(*) — ana moguomkauum 6n1o0ka MK3M-NC;
(**) — ana mogudukaumm 6noka MK3M-NC/TT.
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4.1.4 KOHTPONb UCNPABHOCTM Lieneil HaNPAXKeHUA U KOHTPO/Ib HAaNPAXKEeHUA UCTOYHU-
KOB NUTaHUA

DYHKUMA KOHTPONA Ueneir HanpaKeHuAa npegHasHauyeHa A8 BbIABAEHUSA Heuc-
npaBHOCTEN B LeNAX HanpsXeHUa U B6JOKMPOBaHUA GYHKUMKA 3aLUT M aBTOMATUKMY,
KOTOpblE B TaKUX peXMMax MOryT paboTaTb HEMpaBWUAbHO. TaKUMU HEUCNPABHOCTAMM
MOTFYT BbITb:

®  OTK/IlOYEHME aBTOMATMYECKOTO BbIK/ouaTens (aBTomaTta) uenei HanpsaxKeHus;

e 00pbiB LEeneln HanpaKeHus;

® [eperopaHMe OLHOrO WAM HECKO/IbKUX NpefoXpaHuTeneli B NEPBUYHBIX Lenax

nsmeputensHoro TH.

Cnocob KOHTPONA UCMPaBHOCTU Lienei HanpAXKeHWUA OCyLLEeCTBAAETCA CneayoWwmmm
cnocobamu.

1) KoHTpO/b NONOXKeHWUA aBTOMaTa LUeneit HanpaKeHua yepes OB 3awutbl ¢ umc-
No/sb30BaHWEM €ro AOMOJHUTENbHbIX G/I0K-KOHTAKTOB (TO/IbKO AN MoAuduKaumu
MK3MN-NC/TT).

OTKNIOYEHWEe aBTOMATUYECKOTO BbIK/IOYaTeNA MOXKET NpousonTn npu K3 B uenax
HanpAXeHWA BCeACTBME OWNOKM 06CNYKMBAIOLLLErO NepcoHana uan Npu HeUcnpaBHo-
CTW camoro aBTomaTa. [1ooKeHne aBToMaTa KOHTPOIMPYETCA Yepe3 ANUCKPETHbIN BXOA.
Mpw noseneHnmn nornyeckoro Hynaa Ha B «ABT TH» curHan «Hemucnp LH» dopmupyet-
cA 6e3 BblAePKKN BpEMEHMU.

2) Ob6pbiB Lenei HanpAXKEHUA BbIABAAETCA MPU OAHOBPEMEHHOM BbINONHEHWUMU
cnefyowmx ycnosuii (PucyHok 4.1.7):

®  OTCYTCTBME HaMNPAXeHMA OT UCTOYHMKA MUTAaHMA CTOPOHbI 1;

®  OTCYyTCTBME MYCKOBbIX cMrHanos MT3 un 3H®;

® Ha/iM4yMe TOKOB HarpysKku.

3) MeperopaHne OAHOTO WAN HECKOJIbKUX NPefoXpaHuUTenei B NepBUYHbIX Liensax
n3MepuTeNbHOro TpaHchopmaTopa HanpAKEHMA NPUBOAMUT K cpabaTbiBaHuio KUH npu
BbINONIHEHWM CNeAYIOLWMX YCAOBUIA:

® OTCYyTCTBME NMYCKOBbIX cMrHanos MT3 n 3H®;

® Ha/iMuyMe HanpaxeHWAa obpaTHOM NocNeA0BaTeIbHOCTHU.

B nocnegHux gByx cayvanx curHan «Heucnp LH» dopmupyeTtcs ¢ BblLEepKKOM Bpe-
meHu «Tcp HUH» (Tabaunua 4.1.9).
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Tabnvua 4.1.8 - KoHourypaumoHHble Knoum KLUH

HaumeHoBaHue KOHPUrypaLMoHHOro AnanasoH 3aBoackoe 0O603HauYeHne
KNova 3HaYeHuin 3Ha4YyeHue B MEHI
S1 - Bsoa/sbiBog KLIH -/ + - Hewncnp LIH
0B JaerTH - 1
OrcyTeTayeT UcTt ) > 51
Myck MT3 - " 'i@
Myck 3HO > Top HUH
L =
I
=
PucyHok 4.1.7 — ®yHKuMOHanbHas cxema KoHTpoas LLH
Tabnnua 4.1.9 - TexHnyeckune napametpbl KLH
HammeHoBaHue AwvanasoH [AuncKkpeTHOCTb 3aBopgckoe 0O603HaueHue
napametpa 3HauyeHui 3apaHua 3HayeHue B MEHI0
YcTaBKa no BpemeHun
P 0-30 0,01 1 Tep HUH
Cpa6aTbIBaHMﬂ, C

[na pabotbl aBTomaTnku AMNB 1 ABP npesycMoTpeH opraH KOHTPONA HanpsXKeHus
OT KaXKAO0MN M3 CTOPOH MUTaHMA, KOTopbl popmupyeT curHan «Uctl» n «Uct2» (Pucy-
HOK 4.1.8).

CUrHan HannumA HanpsXKeHUs Ha CTOpoHe byaeT cdopMMPOBAH, €C/IU Ha BCEX BXO-
Aax anemeHTa «M» ByayT NpucyTCTBOBATL Nornyeckne «1». B popmmpoBaHmm curHana
Yy4acTByIOT:

® OpraH KOHTPOAA HaMNpAXeHUs Npsamol nocneposaTenbHocTM U, KoTopblit 6110-

Kupyet dopmuposaHme «Uctl / UcT2», ecamn ypoBeHb HaMpaKeHWUsa HaxoamTcs
He B 3a4aHHOM AuanasoHe (Tabavua 4.1.11);

® OpraH KOHTPO/A HanpaX)eHua obpaTHOM nocnegosaTenbHOCTM U2;

® OpraH KOHTPO/A HanpaXeHUa Hyneeol nocnegosatensHoct 3Uo;

® OpraH KOHTPO/A YacToTbl CeTU, GOPMUPYIOLLMIA NOrMYecknii «0» Ha CBOeM Bbl-

X0/e, ec/In YacToTa HaxoAUTCA He B 3aJaHHOM AnanasoHe.

[lna BTOPOI CTOPOHbI MUTAHWA BO3MOXEH TaKXKe KOHTPO/b HA/NMuMUA HanpaKeHUs
no AMcKpeTHomy Bxoay «UBB».
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MPU CHUNKEHUU NNHEMHBIX HaNpAXKeHWUN HuKe 15% oT HoMMHana dopmupyoTca
CUTHaNbl OTCYTCTBMA HanpsaKeHua «OTcyTcTByeT UcTl» 1 «OTcyTcTBYyeT UCT2».

Tabnnua 4.1.10 - KoHpurypaumoHHble katoumn aas curHanos Uctl n Uct2

HaumeHoBaHue KOHGUrypaLMoHHOro AwnanasoH 3aBopcKoe 0603HauyeHne
Kno4va 3HauYeHui 3HayeHue B MEHI0
B30 — KoHTposnb 3Uo -/ + - Kontponb 3Uo
B31 — KoHTponb Uct2 no B -/ + - Uct2 no B
= —_— =
Uz 5 v s
s .
B30 B30 B31
> — e 4
JU .
09— B [uss >
&
Usct su<

=]

U
Usc2 TU<
Ucaz FU<
(a6 Jue > 13

PucyHoK 4.1.8 — JIornMka KOHTPOAA HanpaXeHNA UCTOYHUKOB NUTAHUA
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Tabanua 4.1.11 - TexHn4yeckme napameTpbl 4na curdanos KUH n Uctl / Uct2

HaumeHoBaHue [Ovana3oH | [ucKpeTHOCTb 3aBoackoe | O6o3HaueHue
napamerpa 3HaueHu 3agaHua 3HaueHue B MEHI0

YcTaBKa No makcumasnb-
HOMy HanpsaxeHuto U1, 90 -150 1 110 Ulmax
%

YcTaBKa No MUHUMab-
HOMy HanpseHuto U1, 40-150 1 90 Ulmin
%

YcTaBKa No HanpaXKeHUo
obpaTtHol nocnenosa- 2-150 1 15 U2max
TenbHoctn U2, %

YcTaBKa no HanpaxeHuto
Hy/ieBol nocnesosa- 2-150 1 30 3Uo
TenbHoctn 3Uo, %

KoadouumeHT Bo3spata
MYCKOBbIX OPraHoB No - - 0,95 -
HanpsaxeHuto, U2

YcTaBka cpabatbiBaHuMsA
Nno MakCMManbHOM Yac- 45 -55 0,01 51 Fmax
ToTe, I,

YcTaBKa cpabatbiBaHuA
Nno MMHUMAIbHOM YacTo- 45 -55 0,01 49 Fmin
Te, Ny

4.1.4 3awmTa MMHMMANbHOIO HaNpAXXeHua

3MH npepHa3HaveHa ana obecnevyeHna HagekHoOW paboTbl OTBETCTBEHHbIX NOTpe-
butener nNpyM HeZONYCTUMOM CHUMKEHUM HANPAXKEHUA B 3/1EKTPUYECKOMN CeTW. 3Hauu-
TE/IbHOE CHUMKEHME BO3MOXKHO MpU 6M3KUX KOPOTKMUX 3aMbIKaHUAX WAM NPU 3HAYU-
TeNbHbIX Neperpyskax. B TakMx pexkmmax 3awuta Nnpon3BoamUT OTKIOYEHNE HEeOTBETCT-
BEHHbIX NPUCOEANHEHWNI, YTO NO3BONAET COXPAHUTb NMUTAHUE U 3aMyCK OTBETCTBEHHOM
Harpysku.

MpenycmoTtpeHo age cryneHn 3MH ana Kaxkaoro HanpasaeHMA MOLHOCTH, Kaxaan
13 KOTOPbIX MOXKeM BbITb HAacTPOEHa B cieaytowmnx KoHPurypaumax (Tabaunua 4.1.12):

e ¢ 610KMPOBKOW OT Nycka MT3;

® CAelCTBMEM Ha CUTHAM UAN OTKOYEHMeE.

dyHKUMOHanbHaa cxema 3MH npuseaeHbl Ha PucyHke 4.1.9.
3awmTa cpabaTbiBaeT MPU CHUKEHUWM BCEX JIMHEMHBIX UK basHbIX HanpAXeHWM
HUKe ycTaBKu cpabaTbiBaHMA. A UCKAIOYEHUA HECEIEKTUBHOIO OTK/IIOYEHUA BBOAHbIX
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npucoeamHeHnn npu K3 Ha OTXOZALMX NUHUAX HEBONbLIOW NPOTAXKEHHOCTU, BO3MO-
JKeH BBOA 6/10KMPOBKM MPU MyCKe TOKOBbIX 3aLLMT. MpU HEUCNPABHOCTAX B LEeNnAx Ha-

npsa»eHua ctyneHn 3MH 610KupytoTcs.

TexHuuyeckre napameTpbl NpueeseHbl B Tabamue 4.1.13.

Tabnnua 4.1.12 - KoHpurypaumoHHble kaoun 3MH

HaumeHoBaHue KOHPUrypaLMoHHOro AvnanasoH 3aBoackoe 0O603HauYeHne
Knova 3HaYeHui 3Ha4YeHue B MEHI0
B40 — PaborTa 3awwmTbl B umMknax AMNB BbiBegeHa
o OTKN
B41 — JeincTene 3awmTbl OTK/ ¢ ATIB BbiBeaeHa LB1 - L|B5
B42 — 3anper AMB ot 3MH CurHan
B43 — Tn KOHTpPOAMpPYeMOro HanpA- Un Un Tun Hanpsaxe-
KEHUsA Uod HUA
B44 — BaokvpoBka oT nycka MT3 -/ + - Brok or nycka
MT3
va | TU<| T2 |
s US| e
1
[
Hewcnp LUH >—E )
TU< & — &
Uas —
B42
U< 8434 r/\"éd'm."mﬁm M
Usc — [+ B4 —I
= cp3MH gy
Uca TU<| | ) I// . ‘:t: 3MH oTkn
D < 3MH curH
PrB > Baa
[MyekmTs > ,

PucyHok 4.1.9 - dyHKunoHanbHas cxema 3MH
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Tabnvua 4.1.12 - TexHuyeckme napameTpbl 3SMH

HanmeHoBaHue [AnanasoH [AunckpeTHOCTb 3aBoackoe | O6o3HaueHue
napamerpa 3Ha4YeHu 3aAaHuA 3HauYeHue B MEHI0
YcTaBKa no Hanpse Yposero
o P 10-150 1 60 cpabatbiBa-
HUo, %
HUA
KoadduumeHT Bo3spata 105
MyCKOBbIX OPraHoB !
YcTaBKa no BpeMeHun Bpems cpaba-
P 0-300 0,01 5 PemA cp
cpabaTbiBaHus, ¢ TbIBaHUA

4.1.5 3awuTa OT NOBbIWEHUA HANPAXKEHUA

[nAa 3aWwmnTbl NoTpebutenei, Y4yBCTBMTE/bHbIX K NOBbLILEHWUIO HanpsaKeHua (Hanpu-
Mep, KoHAeHcaTopHble 6aTapen u TpaHCPOpMaTopbl), B YCTPOMCTBE NPEAyCMOTPEHbI
ABe ctynenu 3MH.

MycK 3aWuTbl OCYLLECTBAAETCA NPU NPEBbILEHWUM HANPAXEHMEM NPAMOI nocneso-
BaTenbHocT Ul ycTaBKu cpabatbiBaHuA. 3awmTa 610KMpyeTca Npu OTCYTCTBUM CUrHANA
«PMB».

PyHKUMOHanbHaa cxema 3MH npuseaeHa Ha PucyHke 4.1.10. OnucaHne KoHuUry-
PaLMOHHBIX Katoyel npusegeHo B Tabanuye 4.1.13.

TexHW4YecKne napameTpsbl 3almTbl NpuBeaeHbl B Tabavue 4.1.14.

Tabnnua 4.1.13 - KoHourypaumoHHblie Katoum 3MH

HaumeHoBaHWe KOHGUrypaLMoHHOro AnanasoH 3aBoackoe 0O603HaueHue
Kntova 3HauyeHu 3Ha4YeHune B MEHI0
B50 — PaboTa 3awwmTbl B uMKnax AMNB BbiseaeHa
o OTKN
B51 — [eicrene 3awmTbl OTK/ ¢ ATIB BbiBeaeHa LB1 - L|B5
B52 — 3anper AfNB ot 3MH CurHan
B52

3anpet AlB o1 3MNH

>
L) e

PucyHok 4.1.10 - dyHKuMoHanbHasa cxema 3MH
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Tabnnua 4.1.14 - TexHnyeckune napameTpsl 3MH

HaumeHoBaHue DunanasoH | [AuckpeTtHocTb | 3aBogckoe | O6o3HaueHue
napamertpa 3HaYeHUM 3a4aHuA 3Ha4YeHue B MEeH
YcTaBKa No Hanpsax<e yPOBeHb
! P 105 - 150 1 115 cpabarbisa-
HUo, % s

KoadoduumeHT Bo3spata

0,95 -
NYCKOBbIX OPraHoB
YcTaBKa no BpemMeHun 0-300 0,01 5 Bpems cpaba-
cpabaTbiBaHmA, ¢ TbIBaHUA

4.1.6 3awmTa OT HECUMMETPUM HaNpAXKEeHUN

3HH npeaHasHayeHa ANA BbIABNEHUA HECUMMETPUYHBIX PEXMMOB PaboTbl 3neK-
TPUYECKUX CETEN U OTK/IHOYEHWNA YYBCTBUTENIBHOM K HUM Harpysku. YpoBeHb HECUMMET-
PUM NO HANPAXKEHUIO onpeaensaeTca Kak:

U,
NU = —%* 100%,
Uy
rae:
U, — aelictytollee 3HaYEHME HaNpAXKeHWUA NPAMOM NOCNEA0BATENBHOCTY;
U, — pevicTeytoLlee 3Ha4YeHMe HanpaXeHns obpaTHOM Nocaes0BaTeIbHOCTY.

Mpu HencnNpaBHOCTAX B LLENAX HAMNPAXKEHMA 3aLMUTA OT HECUMMETPUWN HAMPAXKEHUN
6nokumpyetcs.

dyHKUMOHanbHaa cxema 3HH npueepeHa Ha PucyHke 4.1.11. OnucaHue KoHUry-
PaLMOHHbIX KNtodel npuseaeHo B Tabavue 4.1.15.

TexHuyecKre napameTpbl 3aLWmMTbl NpuBeaeHbl B Tabavue 4.1.16.

B62

‘ < 3anper AMB or 3HH

7U> B60
& - TepSHH - ggy

Lo — < 3HH oTkn

PucyHok 4.1.11 - dyHKLUMOHANbHaA cxema 3HH
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Tabnvua 4.1.15 - KoHdurypaumoHHble kaoum 3HH

HaumeHoBaHue KOHPUrypaLMoHHOro AnanasoH 3aBoackoe 0O603HauYeHne
Kao4a 3HauYeHui 3HayeHue B MEHI0

B60—-B cT-

BO//BbIBOZ, 3aLUMTbI U3 AEWCT e+ ) BBOZ 3aUMTH!
BUA

. CurHan

B61 — [evicTBue 3awwmThbl OTKN CurHan CpabaTtbiBaHue
B62 —3anpet AlB ot 3HH -/ + - 3anpet AlNB

Tabnunua 4.1.16 - TexHnyeckme napametpbl 3HH

HavmeHoBaHue AnanasoH [AuncKkpeTHOCTb 3aBopgckoe 0O603HaueHue
napametpa 3HauyeHu 3aAaHuA 3Ha4YeHue B MEHI0
YpoBeHb cpabaTbiBaHWA Yposerb
P y - 5-90 01 15 cpabatbisa-
no HecummeTpun, %
HUA
KoadouumeHT Bo3spata
dduyy p 0,95

MYyCKOBbIX OPraHoB

YcTaBKa No BpemeHu 0-300 0,01 5 Bpems cpaba-
cpabatbiBaHMs, C TbiBaHUA

4.1.7 Pexxum paboTbl Ha IMHUK

Mpu 06CNyKMBAHUMN NUHUIA INEKTpoNepesay He BCeraa yaaeTca CHATb BbICOKOE Ha-
NPAKeHWe C IMHUKN. ITO MOXKET ObiTb 0BYCNOBNEHO HANNYMEM HA IMHMM NOTpPebuTe-
Neit, KoTopble He AOMYCKaloT NepepbIiBOB B MUTaHWW, UK NepepbiB B MUTaHUM KOTOPbIX
npveeaeT K 60MbWIMM 3KOHOMUYECKMM MNoTepAM. B Takux caydasax obcnyruBatowmi
nepcoHan ¢ cobatoaeHnem Bcex NpaBua TeXHUKN 6e30NacHOCTM BbINOHAET PaboTbl Ha
JIMHUU NOA, HAaNPAXKEHMEM, HECMOTPA HA NOBbILEHHbIW PUCK MONYYUTL INEKTPOTPABMY.

[Nna Takux pexnmoBs paboTbl B yCTpoWCcTBE NpesycmoTpeHa ¢yHKuMA «paboTa Ha
iy, Mpwy BBoAae B paboTty dyHKuMKM PH/, B ycTpoiicTBe Bi10KMpyOTCA BCe GYHKUUM
ABTOMATMKWU, MAaKCMMasibHble TOKOBble 3aWwmTbl M 3awmutbl oT 033. BmecTto HUX, AnA
NOBbILWEHNA YYBCTBUTENBHOCTU K NOObIM aBapMAM Ha 3alLMLLAEeMOl IMHMKU, BBOAATCA
yyBcTBUTENbHbIE cTyneHn MT3 1 3033 oA KakAoro Hanpas/ieHUa MowHoCTH (PUcyHok
4.1.12).

Mpun 3afaHNM YCTaBOK ANA 3TUX 3aLMT HEOOXOAMMO UCXOAMUTb U3 ycioBuA obecne-
YEeHUA MaKCMMaNbHOW YyBCTBUTENbHOCTU U BbICTPOAENCTBMA K BO3MOXKHbBIM aBapuam
Ha AaHHOW NMHUK.

Beoa PHJ/1 Bo3moOXeH KaK MO cUCTEeMe TesleMeXaHWKMU, TaK M BPYYHYH C MyabTa
ynpaB/eHnA YCTPOMCTBOM.

OnucaHne KOHOUIypaUMOHHbIX Katouyen npusepeHo B Tabauue 4.1.17. TexHuuye-
CKMe NnapameTpbl 3aWnT npuseseHsl 8 Tabavue 4.1.18.
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¥ | Beog PHI

RS485| Beog PHN

=
H

BoiBog PHII

Rs435| Boisog PHI

MT3 PHI
33 PHN

=
i

Boisog PHIN

R5485| Buisog PHI

=
N
m
o

3

]
#
L

|

=
i

PHII Gnok

I =
3lo

PHI

Tep 33 PHN

Tep MT3 PHI

MT3 PHI

PucyHok 4.1.12 - dyHKUMOHANbHAA cxema PHJ

Tabnunua 4.1.17 - KoHdurypaumoHHble Knoun PH/

HanmeHoBaHue KOHUrypaLMoHHOro [AvnanasoH 3aBoackoe 0O603Ha4YeHne
Kntoya 3HauyeHui 3Ha4YeHune B MEHI0
B70 — KoHTtponb HM gna MT3 -/ + - Hanpasnerine
MT3
HanpasneHue
B71 — KoHTposb HM gns 3033 -/ + - 3033
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Tabnvua 4.1.18 - TexHuyeckme napameTpbl MT3 1 3033 pexkuma PH/

HaumeHoBaHue AnanasoH ANCKpeTHOCTb 3asoacKoe 0O603Haue-
napametpa 3HauYeHui 3aAaHuA 3HauYeHue HUEe B MEHI0

YcTaBKa no ToKy B nep-
BMYHbIX BE/IMYMHAX AN1A 5-20000 1 100 Icp MT3
MT3*, A
YcTaBKa no TOKy BO BTO-
PUYHbIX BEANYMHAX ANA 0,1-200 0,01 50 Icp MT3
MT3**, A
YcTaBKa no TOKy B nep-
BWUYHbIX BE/IMYMHAX ANA 0,1-300 0,01 5 Icp 3033
3033,A
KoadouumeHT Bo3spata N N 0,05 KB035
MyCKOBbIX OPraHoB
YcTaBKa no BpemeHun
cpabatbiBaHua MT3, ¢ 0-300 0,01 0,05 Tep MT3
yeraska o spemeny 0-300 0,01 0,05 Tcp 3033

cpabatbiBaHma 3033, ¢
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4.2 OnucaHue pyHKUMI aBTOMATUKK
4.2.1 OTKNOMEeHUe OT BHELIHUX 3almT

[NA BbINONHEHMA KOMaHZ OTKNKOYEHUA OT BHELLIHMX YCTPOUCTB NpeayCMOTPEHO ABa
CUrHaNa BHeLWHero oTkAoYeHus (PucyHok 4.2.1), KoTopble MOryT 6bITb HAaCTPOEHbI:

® CWHBEPCHEN CUTHaNA OT JUCKPETHOTO BXOA3;

e C [eACTBMEM Ha CUrHaN UK Ha OTKAYeHue (Tabanua 4.2.1).

TexHUYecKne napameTpbl 3alUnTbl NpuBeaeHbl B Tabauue 4.2.2.

s2
. /7 __ 3nper ANBoT BO-1
S20 1o BO-1 -
s23 - 1epBY- s21
Inx |BO-1 1 oTkn
I 1 4 1 curH
s32
J— 3anper ANB o7 BO-2
S0 1epBO2 -
S33 - 1ep B s31

Inx |BO-2 L ] - —ﬁ—’ r 201

1 — 2 cnrH

PucyHok 4.2.1 — ®yHKLMOHAIbHAsA CXeMa OTK/IHOYEHWUS OT BHELUHWUX 3aLLnUT

Tabnnua 4.2.1 - KoHOUrypaLMOHHbIE KNHOYM OTKIOYEHUA OT BHELUHMX 3aLLmT

HanmeHoBaHue KoH}uUrypa- AwnanasoH 3aBopcKoe 0O603HayeHue B
LIMOHHOIO K/loYa 3Ha4YeHum 3Ha4eHue MeHI0
2 - B -
S20, S30 Eso,q/sblso,q 3a 4 ) Ypp—
LWMTbI U3 AencTBUA
. Curnan CurHan

S21, S31 — Jencrene 3awmTbl OTKN OTKN CpabatbiBaHue
S22, S32 — 3anpert AlNB ot BO -/+ - 3anpet AMNB
$23, S33 — HBepcua Bxoaa -/ + - NHBepcua B

Tabnaunua 4.2.2 - TexHUYeckne napameTpbl OTKNIOYEHMA OT BHELLWHUX 3aLUMT

HaumeHoBaHue Awvana3oH JAuncKpeTHOCTb 3aBopacKoe 0O603HayeHue
napameTpa 3Ha4YeHUI 3agaHuA 3HayeHue B MEHI0
YcTaBKa no BpemeHun Bpems cpaba-
P 0-300 0,01 01 pema cp
cpabaTbiBaHus, C TbiBaHMA
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4.2.2 ABTOMaTU4YECKOE NOBTOPHOE BK/IIOYEHUE

ABTOMaTMYeCcKOe NOBTOPHOE BK/KOYEHWE MpefHasHavyeHo AnA bbicTporo BocCTa-
HOB/IEHUA NUTAHMUA Y NoTpebutenei, KoTopble BblIM OTKAKOUYEHbI YCTPOUCTBAMM peneit-
HOM 3awwmTbl. ObLLen3BecTHaA NorMKka paboTtbl AMNB, B TOM yucie U 1A BO3AYLIHbIX
JIMHWIA 3neKTponepesad, noapasymMeBaeT NOBTOPHOE BKAKOYEHME BbICOKOBOJ/IBTHOMO
BbIK/IOYATENA NOC/E UCTEYEHUSA BblAEPIKKM BpeMeHU Ha cpabaTbiBaHue AlB.

OcobeHHoCTblo JI3M ABAAETCA TO, YTO OHW MpPEeACTaBNeHbl, KaK NpPaBWaO, 3HauYu-
TE/IbHO Pa3BETB/IEHHbIMM CXeMaMW C WUCMO/b30BAaHUEM TPaHCPOPMATOPHbLIX OTMNaekK,
OTAE/NIeHHbIX OT OCHOBHOWM CETU MJIaBKMMU NpeaoxpaHuTenamu. YCTaHOBKa npesoxpa-
HUTENe OTANYaAEeTCA MEHbLIMMMU KanuTanos3aTpaTtamu, MO3TOMY OHW LUMPOKO Mpume-
HAOTCA BO BCeM mupe. 1A NoBbIWEHUA HaAEeXHOCTM paboTbl TaKMX CXEM OTAE/bHble
TYNUKOBbIE IMHUM WU YHACTKN CETU CEKLMOHUPYIOTCA, TO eCTb OTAENATCA peKnoyse-
pamu, KoTopble No3BoAAT Npu K3 oTceKaTb NOBPEXAEHHbIN YYACTOK MPU COXPaHEHUM
NUTaHWA SPYIUX SNEMEHTOB 3/1IEKTPUYECKON CETH.

YcTaBKM cpabaTbiBaHMA TOKOBbIX 3aLUMUT PEKNOy3epa AOMKHbI ObITb COrNacoBaHbl C
ycTaBKkamu cpabaTbiBaHMA 3aLUUT CMEXKHbIX 3/1eMEHTOB, KOTOPbIMM MOTYT BbICTYNaTb
KaK gpyrue peksioysepsbl, Tak U npegoxpaHutenn. OcobeHHOCTbI0 orMKK paboTsl AMNB
MK3M sBnseTca BO3MOXKHOCTb PaboTbl Kak B HOPMasIbHOM PEXUME, TaK U C BBEAEHHOM
dYHKLMeN «cornacoBaHua (KoopauHaLumm) 30H cpabaTbiBaHMA». PYHKLMA NO3BONAET:

1) 3apaBaTb A1 TOKOBbIX 3aLMT Pas3/IMYHbIE TOKO3aBUCUMbIE XapPaKTEPUCTUKM

cpabaTbiBaHMA, Ha KOTOPbIE PEK/IOY3ep NepeKtodaeTcs B unknax AMB;

2) nepewTtn Ha cnegyowmii LMK AMNB 3a cyeT Nycka M BO3BpaTa TOKOBbIX 3aLUT

6e3 OTK/IIoYeHUA BbIKAOYaTeNS;

3) npu cornacoBaHWM peknoysepa C HUKECTOAWMMMN NPefoXPaHUTENaMN NpUMe-

HWUTb TaK Ha3blBAaEMYIO CXEMY «CMACEHWUA NPeLoXPaHUTENs ».

B ycTpoiicTBe NpeaycCMOTPEHO MNATb LMKAOB BKAtOYeHUA no AMB (4eTbipexkpaTHoe
ATB), B KaXKA,0M U3 KOTOPbIX MOXHO HAaCTPOUTL AeMCTBME 3aALMUT Ha:

e 3anper;

e OTKAOYEeHMe ¢ 3anpeTtom AllB;

e OTK/OYeHMe C pa3pelieHmem AlB;

e CuTHan.
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Ynpasaawowmmm curHanamm ana AlNB aBnaroTca cnepytowme cCUrHansl.

1) «3anpeT AMNB» 1 «bnok AMNB».
CurHan «3anpet AMB» npegHasHayeH ana 610KMPOBKKN paboTbl AMB:
e 10 BbIbPAHHbIM 3aLWUTaM;
® NPV HEUCMNPABHOCTAX KaK BbIKNtOYaTeNa, Tak 1 B1oKa 3awwuThl;
® pu BbIBEAEHHOM BHYTPEHHEM MPOrPamMMHOro Katode (PucyHok 4.2.2).

CurHan «bnok AMB» aBnseTca 0bwmum Katoyom 610KMPOBKK paboTbl AMNB, KOTOpPbI

3anpeltaeT paboty AMNB npw:

e cbpoce NUTaHWA YCTPOWCTBA;

e BbiBeAeHHOM Kitove «PaspeweHue AMBy;

®  PYYHOM OTK/IIOYEHUW BbIK/OYATENS;

e  BKAlO4YeHuu no ABP;

® BHELHEeM OTK/IYeHUN;

e Hanmuum curHana «3anpet AMB».

2) «FotoB AMNB».

MoaBneHne gaHHOro curHana paspellaet geictene AMNB nocne Habopa BpemeHu
roTOBHOCTM, a TaKke cbpacbiBaeT AlNB B UCXO4HOE COCTOAHUE NOC/E YCMELWHOro BKAO-
yeHusa. FoToBHOCTb AMNB K paboTe cbpacbiBaeTcs Npw noasaeHUU curHana «baok AMB».

3) «Myck AMB».
CurHan nycka AMNB 3anyckaeT paboTy aBTOMaTUMKM NOBTOPHOFO BKAKOYEHMA, eciun
BbINOJIHEHbI Chegyrouimne ycnoBsuma:

e nocse BKAYeHUa BB HabpaHa BblaepiKa BpeMeHW roTOBHOCTM, MNOABUACA CUT-
Han roTOBHOCTU M BbIKAKOYATE/lb NPOAO/XKAET OCTaBaTbCA BKAKOYEHHbLIM (PMCy'
HOK 4.2.3);

e  OTCYTCTBYIO CMTHa/Ibl KBUTMPOBAHMA W 3anpeTa Nycka;

o BbIK/1lO4aTe/1b yCNewHO OTKNKYNICA C BO3BPaAaTOM Cpa6OTaBUJel7| 3aWunThHI.

BkntoyeHne no AMB MOMKeT OblTb C KOHTPOJIEM HANPAMKEHUA Ha CTOPOHaX PeKso-
y3epa u 6e3 KOoHTponsA. [aa 3Toro npenycmoTpeHbl nporpammHble Katoum (Tabauvua
4.2.3), KOTopblii BBOAAT AOMNONHWTE/NbHOE YCNOBME Mycka NO MOABAEHWIO CUrHana
«Uetd» nnm «Uct2».

Mpy OTCYTCTBUM MUTAIOWErO HaNpPAMXKeHWa ¢ BbIBPaHHOW CTOPOHbI B TeyeHue Bpe-
meHun «Tcbp AMB» dukcmpyetca curHan «Cépoc AMNB», KOTOPLIN 3anpeLLaeT AanbHel-
Wyt paboTy aBTOMATUKM NOBTOPHOTO BKAKOYEHUA.

TexHuuyeckune napametpobl AMB npuseseHbl B Tabanue 4.2.4.
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Briok AlNB4

PucyHok 4.2.2 — ®opmurpoBaHue curHanos 610knposok AMNB

Tabnvua 4.2.3 - KoHourypaumoHHble Kntoum AMB

HammeHoBaHue KoHdUrypa-
LIMOHHOrO K/loYa

Awnana3soH
3HA4YeHUn

3aBopckoe
3HauYeHue

0O603HayeHue B
MeHI0

HopmanbHbiti

HopmanbHbin

Pexum paboTbl

CornacosaHue AMNB

B100-B AlNB
90 B0//BbIBOA ns -/ + - BBog, 3aWWmThI

Aencrena
B101 — Cépoc AlNB -/ + - C6poc AlNB
B102, B103 — KoHTpo/ib Ha- o+ ) KoHTponb Uctl,
npsaxkeHua Uctl, Uct2 Uct2
B104 — bnokunposka AlB npu S+ ) bnok o1 2-x nu-
NUTaHUK C ABYX CTOPOH TaHuA
B105 — bnokuposka AlB npu
YMT3 -/ + - Bnok npu YMT3
S2 — paspelueHune paboTbl
AMB o 1B /+ B «Pa3p AMNB»
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Tabnvua 4.2.4 - TexHuyeckune napametpsl AMB

HaumeHoBaHue AnanasoH | [McKpeTHOCTb 3aBoackoe | O6o3HaueHue
napametpa 3HaueHui 3apaHua 3HaYyeHue B MEHI0
YcTaBKa no BpemeHmn 5_300 0,01 15 Trot
rOTOBHOCTH, C
Vi
CTaBKa 110 BPEMEHM 10-300 0,01 150 Tc6p
cbpoca, ¢
YcTaBKa no BpemeHmn
0,1-300 0,01 2 Tcp ANB-1
cpabatbiBaHma AMB-1, ¢ ’ ’ cp
YcTaBKa No BpemeHu
cpabatbiBaHus AMB-2, ¢ 1-300 0,01 > Tep ANB-2
YcTaBKa no BpemeHu
2- 1 1 Tcp ANB-
cpabatbiBaHus AMB-3, ¢ 300 0.0 > cp 3
YcTaBKa no BpemeHun
cpabatbiBaHus AlB-4, ¢ 2-300 0,01 60 Tep ANB-4

4.2.3 ABTOMaTUUYECKUIA BBOA, pe3epBa (cetesoii ABP)

ABP MNC npegHa3HavyeHO ANA BKIOYEHUA Pe3epBHOr0 UCTOYHMKA MUTAHUA UK CEK-
LMOHHOTIO BbIK/OYaTeNA, Pa3feNAoLLEero NPOTAXKEHHYO MarucTpanb nNpyu nponagaHumn
HaNpPAXeHWA ¢ 04HON U3 CTOpPOoH. DopMMpOBaHME KOMAHAbI Ha BK/OYEHWE NPOU3BO-
OUTCA NPU YCTOMYMBOM OTCYTCTBUM HAMpPSXKEHWUA C OAHOM M3 CTOPOH BbIKAKOYATENA U
Ha/IMYNKN HANPAXKEHMA C MPOTUBOMOJIONKHON CTOPOHbI.

Beog, ABP B aeicTBMe OCYLLECTBAAETCA NPU Caeaytowmx ycnosusax (PucyHok 4.2.4,

PucyHok 4.2.6):

® YCTOMYMBOE Ha/MuMe HaMpPAXKeHMA C 06enx CTOPOH BbIK/OYaTeNs;
®  BbIK/OYATE/Ib OTK/IOYEH;
e nonb3osatesib Mo TY MM MeCTHO (4epe3 KHOMKY WM K/oY) BBeN B AeicTeue

ABP.

Bo3amoxkeH aBTOmMaTuuyeckuit Beog, ABP yepes BbiaepkKy BpemeHu «TeBoga ABP»
(Tabnnua 4.2.5, Tabavua 4.2.6).

Bbioa ABP 13 aeicTBuA OCyLLEeCTBAAETCA NPU NOABAEHUM CAEAYIOLMX COBbITHIA:

® KBUTUPOBaHUE;

e BKAo4yeHue no ABP;

®  BbIK/IKOYATE/NIb BKNIKOYEH;

® BCe TOKOBble 3alMTbl BbiBEAEHDI.
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Mpun BbIABAEHWUM HEUCNPABHOCTEN BbIKNIOYATENA, OTKNHOYEHUW OT BHELLHWUX 3aLLMT,
nycke AMB wau BBoAe pexmma PHJ/1 aBTOmaTuKa BK/AOYeHUs pesepsBa 610KupyeTca
(PucyHok 4.2.5).

Tabnnua 4.2.5 - KoHourypaumoHHble kntoum ABP

HaumeHoBaHue KoHbUrypa- AwnanasoH 3aBopcKoe 0O603HayeHue B
LIMOHHOIO K/toYa 3Ha4YeHu 3Ha4YeHue MeHI0
CeTesoit .
- MP Cetesoi Tun ABP
B120 — ABTOMaTU4eCKui
- - ABT. ABP
6807 ABP /+ BT. BBOZ,
ABP
B121 - 3anpet ABP npu BO-1 -+ - 3anper ABP o
BO-1
B122 — 3anpet ABP npu BO-1 )+ - 3anper ABP no
BO-2
B123 — Pabora ABP no Uctl -/ + - ABP no Uctl
B124 — Pabota ABP no Uct2 -/ + - ABP no Uct2
Tabnnua 4.2.6 - TexHuyeckne napameTtpsl ABP
HaumeHoBaHue Awnana3oH JAUNCKpeTHOCTb 3aBopacKoe 0O603HaueHue
napamerpa 3HA4YeHUI 3aAaHuA 3Ha4eHue B MEHI0
YcTaBKa no Bpemexu Boems asT
ABTOMATMYECKOro BBOAA, 0,5-300 0,01 1 P ’
BBOAA

C

YcTaBKa no BpemeHun Bpems rotos-

5-300 0,01 15

rOTOBHOCTY, C HocTU

YcTaBKa no BpemeHun Bpems cpab

cpabatbiBaHua ABP no 0,1-300 0,01 3 P pab.
Uctl

Uctl, c

YcTaBKa no Bpemexu Boems cpab

cpabatbiBaHna ABP no 0,1-300 0,01 3 P UCTZp ’

Uct2, c
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‘ Orknioueno lotos ABP

[AcY]Bsoa ABP

[0B | Bsoa ABP

PMB

Ksutuposariiie

<1>

PucyHok 4.2.4 — dyHKuMOHaNbHasA cxema BBoaa ABP B paboTy
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1
T]w
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‘Heucnp BB

anpet ABP

[HUH

‘I'IyCKAI'IB 1

[gB |Bnok ABP —

[PHN

PucyHok 4.2.5 — dyHKuMOHanbHas cxema 3anpeta ABP
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= | TroTABP

oTos ABP Uct!

T HEHO

lotos ABP Ucr2,

ABP BBene BKI no ABP 0

8K no ABP |

Oreyrosyer Uer & B124

lotos ABP Ucri

ABP Beepel

g & g g
3 ® i
5
§

PucyHok 4.2.6 — dyHKLMOHaNbHaA cxema NorMkn paboTbl ABP

4.2.4 ABP u BHP gna NMP

MYHKT MeCTHOro pesepBMpPOBaHWA ABAAETCA PAa3HOBUAHOCTLIO pacnpeaesiuTeNbHO-
ro YCTPOMCTBA, COCTOALLEIO W3 PEK/I0y3epoB, PACMO/IOKEHHbIX B HENocpeaCTBEHHOM
61130cTn Apyr oT apyra. OCHOBHOE Ha3Ha4YeHWe TaKoW CXeMbl 3aK/104AeTCA He TO/IbKO
B CHabXXeHWW aneKkTposHepruen notpebuTenen, HO U B NOBbILEHUN HAZEKHOCTU 3TOFO
CHab)XeHus 3a cyeT paboTbl aBTOMATUKM BKIOYEHUA pe3epBa.

CywecTBytoT cxembl MMMP ¢ ABYMA BBOAHbIMM PEK/Oy3epamu U CXeMbl C ABYMSA
BBOAHbLIMU U OAHWM CEKLMOHHBIM PEKIOY3EPOM.

B nepsom cnyyae pasnuyatotr paboumnin BBOA, KOTOPbLIM ABAAETCA OCHOBHbIM. 3TOT
BBOJ, B MCXOZHOW CXeMe BCeraa BKIOYEH WM MO HEMY NPOUCXOAUT NUTaHWE HarpysKu.
BTopoi1 BBOA, ABNAETCA Pe3epBHbIM U €ro BKAOYEHWE OCYLLECTBAAETCA TOIbKO NpU OT-
CYTCTBUM HanpAXKeHUA Ha paboyem BBOAE.

BTopas cxema cOCTOMT M3 ABYX BBOAHbIX PEK/IOY3ep0oB, KOTOPbIE, KaK U B Kaaccuye-
cKkom P, B MCXO4HOM COCTOAIHMM HAXOAATCA BO BK/IOYEHHOM MOJIOXKEHWM U MUTALOT
KaKkablii CBOO Harpysky. Mpu nponafaHum HanpsKeHUs Ha 1to6OM M3 BBOAHbIX PEKNO-
y3epOB OCYLLEeCTBAAETCA BK/IOYEHME CEKLMOHHOMO PeKNoy3epa, TeM CamMbliM BOCCTaHaB-
IMBAeTCA NUTaHue y Bcex notpebutenei.

Bo3BpaT cxem B MCXOA4HOE COCTOAHWUE OCYLLEeCTBAAETCA TO/IbKO NPU YCTOMYMBOM Ha-
JIMYUN HaANPAXKEHUA Ha OTK/IIOYEHHOM BBOAE. BO3BpaT MOXET OCyLLecTBAATLCA C nepe-
pbIBOM NUTaHMA noTpebutenein n 6e3 nepepblsa.
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PykosoacTso no skcnayataumm MK3M-MC, MK3MN-NC/TT, MK3MN-NC(M), MK3MN-NC/TT(M)

PaboTa snorMkn ABP moOXKeT ocyliecTBaaTbcA AByma cnocobamu. Mepsbili cnocob
OCHOBaH Ha KOCBEHHOM omnpefesieHUN 3aLnUTON COCTOAHWUA MEePBUYHON CXEMbI MO Le-
nAM HanpsXeHus. na paboTbl ycTPOMCTBA TaKUM 06pa3om HEOHXOAMMO HaMume Unn
M3MepUTENbHbIX TPAHCHOPMATOPOB HANPANKEHUA, UAN AATYMKOB HAMPANKEHUA C KaX-
[0 CTOPOHbI peknoy3epa. Bropoi cnocob ocHoBaH Ha 06MeHe MeXKay 3alumMTamm guc-
KPETHbIMU CUTHAZIAMM HAIMUMA HANPANKEHUA HA BBOAAX U MONOMKEHWA BbIK/IOYaTeNEN.
Ona GyHKUMOHMPOBAHUA aBTOMATUKM MO BTOPOMY cnocoby HeobxoaMMo OCyLLEeCTBUTb
NPOKNAAKY MeEXAY YCTPOUCTBAMU AOMONHUTENbHBIX SNEKTPUYECKUX CBA3EN.

1) Cxema ¢ ABYMA BBOZAHbIMW PEKNOY3EpaMu.

PaboTta normvkn pabotbl ABP 1 BHP ana NMMP ocyuwiecTBnseTcs ToNbKO Ha OCHOBHOM
BBOZE. Pe3epBHbIi BBOA, TO/IbKO BbINOJIHAET KOMaHAbl HA OTK/IIOYEHUE U BKIKOYEHUE
(PucyHok 4.2.7, 4.2.8).

OcHogHoii BBog (R1) PesepsHbiit BBog (R2)
r MK3M-NCM I MK3M-NC(M i
s - N e
| OTKI no ABP b Brew OTKII j’ |
I I I I
! &9 — X410 b X4 G X4:2 !
I I I I
I I I I
| BKI no ABP L Brew BKIT i
! Xai— —{xai1z b X433 || xa4 ;
| [ Yt |
| o |
| o |

PucyHok 4.2.7 — BHelwwHwue curHansl ABP n BHP gna cxembl ¢ AByMA BBOAHbIMU PEKNO-
y3epamu. CUrHanbl BKOYEHMA U OTKIIOYEHNA pe3epBHOro BBOAA
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OcHoeHoi Beog (R1) Pesepexbin eBog (R2)
5 1 r-T T T T T T T T T il
| 1 | | 1 |
L Unr MKS3M-MC(M) . MK3M-MC(M) |
| Userp . Use 3
! o xa1 e xa2 — X4:9 —" —{Xa10 | !
i ‘ . |
i 5 PO pesepsa i i OTKnDﬂeHO ) i
! X433 G Xa4 | — X411 —" —{x412 | !
: -Umur | |
] [s] ] | |
| | | ). |
: - / |
I I | |
- - .l - ]

PucyHoK 4.2.8 — BHewHwue curHanol ABP n BHP ana cxembl ¢ 4BymA BBOAHbIMU
peknoysepamu. [lonoNHUTENbHbIE CUTHAJIbI KOHTPONA HANPAXKEHUA U NONOXKEHUA
BbIK/tOYATENA pe3epBsa

Bsoga ABP B aelicTBMe ocyLLecTBASETCA Npu caeayowmx ycnosmax (PucyHok 4.2.9):

®  YCTOMYMBOE HAJIMYME HANPSAKEHNUA C NMUTAOLLEN CTOPOHDI;

®  BbIK/IOYATE/b BKJIOYEH;

e nonb3oBatenb No TY uaM MecTHO (Y4epes3 KHOMKY WAW KAtod) BBEN B AeilcTBue
ABP.

Bo3morkeH aBToMaTtuyeckuin BBog, ABP uepes BblaepKy BpemeHn «Tssoga ABP»
(Tabnnua 4.2.7, Tabanua 4.2.8).

BbiBog ABP 13 AelCTBMA OCYLLECTBAAETCA NPU NOABAEHUM CNEAYIOLNX COBbITUN:
®  KBUTMPOBAHWE;

e BK/OYeHue no ABP;

®  BbIK/IOYATE/Nb OTK/IIOYEH;

®  MpU PYYHOM OTK/HOYEHUM BbIK/tOYATENS;

e BCe TOKOBbIE 3aLLMUTbI BbIBEAEHDI.

Mpwv BbIABNEHUN HEUCNPABHOCTEN BbIKNOYATENA, OTKAKOYEHMUM OT BHELIHUX 3aLUmT,
nycke AMB wau BBoAe pexkvma PHJ/1 aBTomaTuKa BK/AOYEHUs pesepsBa b6aoKupyeTca
(PucyHok 4.2.10).
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PucyHok 4.2.9 — dyHKuMOoHanbHasA cxema BBoaa ABP gna MMP B paboty

B121

KeuTuposatie

[Bnok BKR

[oTkaz BB 11

[HuY
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[HuH

anper ABP
|I'WCK AMNB 1

B8 [Bnox ABP >

[PHR i
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PucyHok 4.2.10 — ®yHKUMOHaNbHAA cxema 3anpeTta ABP gna NMMP
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Tabnnua 4.2.7 - KoHourypaumoHHble Knoum ABP gna NMMP

HaumeHoBaHue KoHUrypa- AnanasoH 3asoacKoe 0O603HayeHue B
LLMOHHOIO K/toYa 3HaueHui 3HayeHue MEHI0
CeTeBoi .
- VP CeTteBon Tun ABP
B120 — ABTOMaTn4eckui
880 ABP -/ + - ABT. BBOg, ABP
B121 — 3anpet ABP npu BO-1 )+ . 3anper ABP no
BO-1
3 ABP
B122 - 3anpet ABP npu BO-1 o+ . anper ABE Mo
BO-2
Uctl
B130 — CropoHa nutaHuma Uctl U KoHTpona ABP
Uct2
B131 - Myck ABP no cHuxe- e+ ) Myck ABP o U
HUIO HanpAaxeHua
Uctl
B132 — Pexkum pabotbl ABP it Uctl Pexum paboTbl
B133 — Pa3peleHue pabotbl
ABP npy PO /+ Pasp ABP npu PO
B134 - 3anpert cbpoca ABP -/ + - 3anper c6poca
ABP
B135 — Pa3peweHue BHP -/ + - Pasp BHP
B136 — Pa3peleHune paboTbl BHP npu oTkn
BHP npu oTkntoueHHOM pe- -/ + -
peseps
3epse
B137-P BHP -
3 abota Ges ne -/ + - BHP 6e3 naysbl

pepbiBa NUTaHUA
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PykosoacTso no skcnayataumm MK3M-MC, MK3MN-NC/TT, MK3MN-NC(M), MK3MN-NC/TT(M)

Tabnvua 4.2.8 - TexHuuyeckune napameTpsl ABP gns MMP

HaumeHoBaHue AnanasoH | [McKpeTHOCTb 3aBoackoe | O6o3HaueHue
napametpa 3HaueHui 3apaHua 3HaYyeHue B MEHI0
YcTaBKa no BpemeHmn Boems agT
ABTOMATMYECKOro BBOAaA, 0,5-300 0,01 1 P ’
c BBOAA
YcTaBKa no BpemeHun 5-300 0,01 15 Bpems rotos-
rOTOBHOCTH, C HOCTK
YcTaBKa no BpeMeHun Bpems cpab.
0,1-300 0,01 3
cpabaTbiBaHma ABP, ¢ ’ ’ ABP
YcTaBKa No HanpaxeHuto 10-99 1 60 Hanpsax cpa-
cpabatbiBaHus, % 6aTtbiBaHUA
10- Bpems cbpo-

Bpems cbpoca ABP, ¢ — 60000 1 300 ca
YcTaBKa no BpemeHun 0.1-300 001 15 Bpems cpab.
cpabaTtbiBaHua BHP, ¢ ! ! BHP

MycK aBTOMaTUKM OCYLLECTBAAETCA NPU Ceayowmx ycnosumax (PucyHok 4.2.12):

® OTCYTCTBYET HanpAXeHue CO CTOPOHbI NNUTaHUA NN OHO CHUXKEHO HUXKe yC-

TaBKM cpabaTbiBaHuA (PucyHokK 4.2.11);
®  OTCYTCTBYIOT MYCKM TOKOBbIX 3aLLMT;
e ABP BBeaeH u roTtos K pabore.

Uas1 TU< [
Unom &

Usc1 'jﬂu<
I B130 )
Uom . F.ﬁ Myckno U

Ucal —TuU<|
UHom

Hewucnp UH >———O
Uas2 JU<| —
Unom &
Usc2 TU<| |
UHom

Uca2 —ruU<|
Unom I

Hewcnp UH >

PucyHok 4.2.11 — Nyck ABP no cHMXeHuIo HanpaxkeHna
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PucyHoK 4.2.12 — dyHKLMOHaNbHAA cxema NorMKn paboTbl ABP
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PykosoacTso no skcnayataumm MK3M-MC, MK3MN-NC/TT, MK3MN-NC(M), MK3MN-NC/TT(M)

Mocne OTKAOYEHMA BbikAOYaTens paboyero BBOAA OCYLLECTBAAETCA Bblgava Ko-
MaHAbl Ha BKAOYEHUE pPe3epBHOTNO BbiK/atoyaTens. Ecav aBTomaTka paboTaeTt no cur-
HanaM HanpsXeHWs, TO YC/0BMEM YCMEeLHOro BKAOYEHUS pe3epBHOro BBoga byaer
ABNATLCA NOABNEHNE HANPAMKEHNA CO BTOPOM CTOPOHbI OCHOBHOIO pekaoy3epa (co cTo-
POHbI Harpysku). Ecam HanpaxeHWe OTCYTCTBYET, TO 3TO O3HAYAET, YTO MW Pe3epBHbIl
BBOJ, He BbIMOJIHWA KOMaHAY WM Ha HeM TaK»Ke OTCcyTcTByeT HanpsaxkeHue. KomaHpa
BK/IIOYEHMA B TAKOM caydae ByaeT npoaonKaTb NPUCYTCTBOBaTb 40 MOMEHTa BO3BpaTa
no BHP nnaun nosasneHna HanpsaxKeHusa Ha pe3epBHOM BBOJE.

Mpu paboTe aBTOMATUKK MO AUCKPETHBIM CUTHANAM YCMELWHbIM BKAOYEHMEM pe-
3epBa byaeT ABNATLCA OTCYTCTBME CUrHana «PMO pesepsa».

BoccTaHOBNEHME HOPMA/IBHOTO PEXKMMA BO3MOXKHO TOJ/IbKO NOCae ycnewHoin pabo-
Tbl ABP (PncyHOK 4.2.13). Mpu 3TOM A0KHbI BbINOAHATLCA CAEAYHOLWME YCI0BUA:

e pabouunii BBOA, OTK/OYEH;

® Ha OTK/IIDYEHHOM BBOZE NOABUIOCH HANPAXKEHNE CO CTOPOHbI UCTOYHUKA NUTa-

HUA;
® OTCYTCTBYHOT aBapuitHble COBbITUA NN HEUCMIPABHOCTU BbIK/OYATENS.

Mpwn paboTe aBTOMaTUKM BHP no uensam HanpsasKeHus, Kak U B caydae ¢ ABP, yc-
NewHbIM OTK/OYEHWEM Pe3epBHOMO UCTOYHWMKA OyaeT ABAATLCA MponagaHue Hanps-
YKEHUA Y OCHOBHOIO BBOAA CO CTOPOHbI Harpy3ku. B cBoto ovepeapb npu pabote no auc-
KPeTHbIM CUrFHaNam ycnewHbIM OTKAKYeHUem 6yp,eT ABNATbBCA NOoAB/E€HUNEe CUrHana
«PMO pesepsa». [lpn OoTKase BbIK/AOYATENA PE3EPBHOINO BBOAA WM HE MPOXOXKAEHUMU
KOMaHZAbl Ha OTKtoYeHUe Yepes 5 cekyHa byaeT cpopmmpoBaH curHan «HeycnewHoe
BHP» co cbpocom aBTomaTnkm BHP.

Pabota BHP no ymonyaHuto ocyuwiectsnsercs ¢ 6eCTOKOBOW Nay3oi, TO ecTb BK/IO-
YeHWI0 OCHOBHOMO BBOAA MpefLlecTByeT OTK/IOYeHWe pe3epBHOro Besoga. Ecav oba
BBOJA CMHXPOHM3UPOBaHbI MeXay coboW, TO C MOMOLLbBIO MPOrPaMMHOINO KNtoYa BO3-
MOHO M3MeHeHUWe nopsaaKa nepekatoueHns (PucyHok 4.2.14).

Bo3BpaT K HOPMa/IbHON cXxeme MOKeT bbiTb BNOKMPOBaH, €c/iv pe3epBHbIA BBOA,
6bl1 OTKNIOUEH BPYYHYHO MM Npu cpabaTbiBaHWM Ha Hem 3awWwuT (onpepenserca npo-
rPaMMHbIM K/THOYOM).
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PucyHoK 4.2.13 — ®yHKLMOHaNbHan cxema IorMKKn paboTbl BHP ¢ nepepbiBom nu-
TaHuA
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PucyHok 4.2.14 — OyHKUMOHaNbHAA cxema NoTuKK paboTbl BHP 6e3 nepepbisa nu-
TaHuA
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2) Cxema ¢ A,BYMA BBOAHbIMU U O4HUM CEKLMOHHbBIM PeKaoy3epamu.

PaboTa aBToMaTukm ABP 1 BHP gns Takoi cxembl aHa/IorM4yHa CXeMe C ABYMS BBOA-
HbIMW PEKNoY3epamMM, 32 UCKIOYEHMEM TOTFO, YTO PE3epPBOM (CEKLMOHHbIM peKoy3e-
pom) MoryT ynpaenatb 06a BBoAa. TakMmM 06pa3om, MEHAIOTCA B3aUMHbIE CBA3M MeXay
YCTPOMCTBAMM 3aLLMTbI KaK MOKa3aHo Ha PucyHKax 4.2.15, 4.2.16.

CexymonHbii pernoysep (R3)

+Unur -Unut BeogHoi peknoysep (R1)

-
|

i

i

[ T MK3N-NC(M) MK3M-MC(M)
i

i

i Brewnee OTKN
! Ay
1 =
i

|

i

i

i

i

i

1

1

‘OTKN CB no ABP

x4.9 —"—{x4:10 ——

- Xa:1 B xa2

BKN CB no ABP

X1 }—"-—[xa12 |

| BHewkee BKI

MKar-neM)

OTKN CB no ABP
X49 — —{Xa10 ———

BKN CB no ABP
Xa11 " %412 ——t

PucyHok 4.2.15 — BHewHwne curHansl ABP n BHP ans cxembl ¢ ABymA BBOAHbIMU U 0A4-
HUM CEKLMOHHbIM peknoysepamu. CUrHa bl BKIIOYEHUA U OTKAKOUEHMA Pe3epBHOro

BBOAA
Baogwon pexnoyaep (R1) Cexuponnsii pernoysep (R3) Baogwoil peknoyaep (R2)
U s MK3M-NC(M) | o MK3M-NG(M) :
| 1 | ; |
i JXad S Xaz X413 |— Xa:14 |, |
! T = = | MKan-nc(M) L \ !
: I P10 pesspea | P Lo :
! Txa e s | —[x&i0}, [ i
| o | o |
: = ) L ) :
1 d / 1
: MK3N-NC(M) 3 } } MK3M-Nc(M) Ut :
i Ucw | i i i
i A X4:13 '7,- ’4| X4:14 T T T i
! / ! MK3M-NG(M) Lo !
! | . !
! | Ormoueno o PMO pesepsa ) i
: 1 X —{xaaz — | xaa | '
H | ( [T 1
| ] [ - 1
i i L i
i 1 Pl :

PucyHok 4.2.16 — BHewHwue curHanol ABP n BHP gna cxembl ¢ ABymA BBOAHbIMU U
OHWM CEKLIMOHHbBIM peknoysepamu. JonoNHUTENbHbIE CUTHANbl KOHTPOA Ha-
NPAXeHWA 1 NONOXKEHUA BbIKAlOYaTens pesepsa
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4.3 dyHKUMM ynpaBieHUA BbIKAOYaTenem

1) OnpegeneHune NONOKEHUA BbIK/OUaTeNsA.

PYHKUMA OTCNEKMBAHWUA MONOXKEHMA BbIKAOYATENA NpefHa3HavyeHa ANA KOppeKT-
HOW paboTbl aBTOMaTUKK, cpabaTbiBaHWA 1 Bo3BpaTa 3alMT. KOHTpOAb nonoxkeHna BB
MOXKET OCYLLEeCTBAATLCA CAelyloWwmnMmn cnocobammn (onpepensetca noaoXeHnem npo-
rPaMMHOr0 K/toya):

e o curHanam «PMNO» n «PMB»;

e TO/NbKO Nno «PMOY»;

e TO/MbKO no «PMNB»;

® He OTC/NeXuBaeTcA.

MonoskeHue BbikAtoyaTenn (PucyHok 4.3.1) otobparkaertca curHanamm «BKaoueHo»
1 «OTKNOUYEHO», KoTopble dopmupytoTca no curHanam «PMO» n «PAB». BkatoueHHOMY
nonoeHuto BB cooTBeTcTBYEeT KOMBUHaumA: «PMNO» — nornyecknin «0», «PMB» — noru-
yeckaa «1». OTkAoveHHOMY nonoxeHuto: «PMNO» — nornyeckas «1», «PMB» — noruye-
CKUM «O».

Ecan nonoxeHne BB He oTciexXunsBaeTca, TO OTUKA YNPaBAEHUA U UArHOCTUKK Bbl-
KNloYaTeNA, a TaKKe aropuTMbl aBTOMATUKK, BOKMpYIOTCA.

o e—da|
I ——<__BknroyeHo
PMNB ,\—T
O 8 P
- OTKn4eHo
S7

T
L N
8 oeere | 1

o8 |ospPrs - 1 < PMB
a8 |aspno - O

PucyHok 4.3.1 — dyHKUMOHaNbHAA cxema onpeaesieHma noaoxKeHns BB
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PykoBogcTeo no aKkcnayataumm MK3MM-MC, MK3MN-NC/TT, MK3N-NC(M), MK3MN-NC/TT(M)

Tabnnua 4.3.1 - KoHOUTrypaLMOHHbINM KAtoY onpegeneHns nonoxKeHuns BB

HaumeHoBaHue KoHUrypa- AnanasoH 3asoacKoe 0O603HayeHue B
LLMOHHOIO K/toYa 3HaueHui 3HayeHue MeHIo
PMoO/PNB
S7 - OnpegeneHne nonoxe- PNoO
vt BB PIB PNO/PNB MonoxeHne BB
HeT

2) KBuTnpoBaHue.

dDYHKUMA KBUTUPOBAHMA NpeaHasHayYeHa ana cbpoca cpaboTaBLUmMX 3aLMT, BO3Bpa-
Ta aBTOMATUKM B UCXOLHOE COCTOSIHME U CbeMa CBETOANOAHON CUrHAMU3aLUN.

KBUTUpOBaHME MOXKET MPOM3BOAMUTLCA BPYYHYH KHOMKOM C MynbTa ynpas/ieHun
(curuan «C6poc MY»), KomaHAoM KBUTMPOBaHUA cuctembl ACY TN (curHan «Cépoc TY »)
M KOMaHZAOM OT KAtoYa ynpaBieHna no anckpetHomy Bxoay «OTK/1» npu oTKAto4eHHOM
BbIKNtouaTene (PucyHok 4.3.2).

|Otkniodeto &
o forn (7|
w —<.":;KBMTV|paBaHMe
[ Copos ™Y

PucyHok 4.3.2 — ®yHKLMOHANbHAA CXeMa KBUTUPOBaHMA

3) PyyHoe ynpas/iieHue BbIKNOYaTeNeM.

PyuyHoe ynpasneHue BblKAlOYaTENEM OCyLLecTBAAEeTCA curHanamm «PO» n «PBy».
[JaHHble KomaHabl MOryT 6bITb chOPMUPOBaAHbI MECTHO M NO TeneynpasaeHuto. Tene-
ynpaBneHue OCyLLecTBAAETCA TONbKO Yepes uHTepdeic RS485 ¢ nomoubto ACY TI nam
MnK.

B 3aBMCMMOCTM OT HAaCTPOEK AMCKPETHLIX BXOA0B «MY» 1 «TY» BbINONHEHUE KO-
MaHZ, Py4YHOro yrpasaeHna MOXeT BbiTb OPraHM30BaHO HECKOIbKMMM Crocobamu.

a) Bxog, «MY» HacTpoeH Ha [1B uamn HacTpoeH Kak «Bcerga 1».
B TakOM pexxume AMCKPeTHbIN Bxog « MY» Bceraa numeet npuoputeT Hag B «TY» u
COCTOAIHWE NnocnesHero urHopupyetcs (PucyHok 4.3.3).
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(o8 Jotn > &
PN [V

OTKN TY

0,02¢

FCH EI R (o S
T

PucyHok 4.3.3 — ®yHKUMOHaNbHaA Cxema Py4Horo ynpasnexHua BB npu npuopute-
Te B «MY»

6) Bxog «MY» HacTpoeH Kak «Bcerga 0», «TY» HacTpoeH Kak «Bcerga 1» mam Kak
«Bcerga 0».

B Takom pemme KOMaHAbl Py4YHOro BK/IKOYEHMA U OTK/IOYEHMA MO Teseynpasne-
HUIO BbINOJHAIOTCA B 3aBUCUMOCTU OT COCTOAHUA AUCKpPeTHOro Bxoda «TY». KomaHabl
MECTHOTO ynpaB/ieHUs BbINoHATCA Bceraa (PucyHok 4.3.4).

a8 Jomkn > 1
‘ﬂB |Ty a

[rs4ss] OTKN TY

0,02¢
e s LA
PEH Y & | |
'Rs4ss| BKIT TY

PucyHoK 4.3.4 — dyHKUMOHANbHAA CXeMa Py4HOro ynpasnieHus BB npu HacTpolike
«MY» Kak «Bcerga 0»
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B) Bxoa «MY» HacTpoeH KakK «Bcerga 0», «TY» HacTPOeH KaK AMCKPETHbIN BXOa,
B Takom pexxnme KOMaHAbl MECTHOTO BK/KOYEHUA U OTK/IOYEHUA UMEIOT BPEMEH-
Hbl NPUOPUTET HaZ, KOMaHAAMM TeneynpasaeHns (PucyHok 4.3.5).

STV
B
@[V >+R[m

(0B JoTkn

[rsass] BN TV

PucyHOK 4.3.5 — ®yHKUMOHANbHAA CXema Py4HOro ynpasneHua BB npu HacTpoiike
«MY» Kak «Bcerga 0» n HacTpoike «TY» Ha 1B

TaK, Npu YCTaHOBKE K/OYa TeNeynpaBaeHUs B NonoxeHue «3anpetieHo» (CurHan
OB «TY» MMmeeT cOCTOSIHME NOTMYECKOro Hy/A), paspellaeTca TONbKO MecTHoe ynpas-
NeHue BbiKNoYaTenem. Ecam, Hanpumep, obcayKuBatoLWmMiA NepcoHan nocse paboT Ha
npucoeavHeHUn 3abbl1 NepeBecT MONOKEHWE KAtoYa TeneynpaBaeHUA B COCTOAHWE
«PaspeweHo», To onepaTtop ACY Tl mMOKeT yAaneHHO OTNpaBuUTb KOMaHAy Ha BO3BpaT
«TY» 6e3 Bo3BpaTa NOMIOXKEHUA K/toYa. B pesynbTate 3TOro ycTaHaBAMBAETCA TpUITep C
NamATbI0, KOTOPbI BNOKMPYET MEeCcTHoe ynpas/iieHne A0 TOro MOMEHTA, Koraa KoM
paspelleHuns TeneynpasneHue He byLeT nepekntoyeH B cneaytouleli nocaefoBateNbHo-
cTn: «3anpeLeHo» -> «PaspelleHo» -> «3anpeLLeHo».
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Tabnvua 4.3.2 - Bo3MOXKHbIe PeXMMbI BbIMONHEHUA KOMaHA, PYYHOTO yrpaBaeHus

MecTtHoe
AB My ABTY ynpaenetive TeneynpasneHue
Bcerpa 1 UrHopupyetca PaspeweHo 3anpeweHo
OB MY =1 UrHopwupyetca PaspeweHo 3anpeueHo
OB MY =0 UrHopupyetca 3anpeleHo Pa3speweHo
Bcerpa O Bcerpa O PaspeweHo 3anpeweHo
Bcerpa O Bcerpa 1 Pa3peweHo PaspeweHo
ABTY=0
Bcerpa O TpMITep cBpoweH PaspeweHo 3anpeueHo
ABTY=0
Bcerpga O TpUITep yCTaHoBAEH 3anpeleHo PaspeweHo
Bcerpa O ABTY =1 3anpeleHo PaspeweHo

4) BHewHsAsA 6n10KkupoBKa BB.

HasHayaemblt Ha OB curHan «AOB BJ/IK» npeaHasHayeH gns 610KMPOBKU NHOGbLIX
KOMaHA, Ha BK/lOYeHMe BblkntoyaTena. Mpu BKAOYEHHOM MporpammHom Kitode (Tab-
/ua 4.3.3) nossnexuve curHana «AB BJIK» byaeT npuBoaUTL K NPUHYAUTENBHOMY OT-
KntoueHuto BB 1 ero nocneaytoweit 610KkMpoBKe BKAtoueHUsA (curHan « OTKA ot B/IK»).

&
S6 OTKI o7 BIIK

Bxoa BJIK TS

— Bnok BKJ1

‘ KeuTuposaHue R

PucyHok 4.3.6 — ®yHKLMOHaNbHaA cxeMa BHelHel 610KkMpoBKy BB

Tabnvua 4.3.3 - KoHOUTypaLMOHHbBIN KoY OTKAOYEHUSA OT 6I0KUPOBKM

HanmeHoBaHue KoH}uUrypa- AwnanasoH 3aBogcKoe 0O603HayeHue B
LIMOHHOIO K/loYa 3HayeHu 3HayeHue MEHI0

S6 — OTkAtoYeHmne BB ot

y yn - OTK/1 ot BJIK
BHELWHeEN 6}10KVIDOBKVI
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5) OTKNKOYEHME BbIKAKOYATENSA M BKIOYEHMe BB.

CurHan «OTK/1 BB» dpopmupyeTcs npu cpabaTbiBaHUM TpUITepa B C/ly4ae OTKOYe-
HUA BblKAtoYaTensa (PucyHok 4.3.7):

e  OT 3aluT;

®  MpU PYYHOM OTKIOHEHUU;

®  [pW OTKNOYEHUM OT BHeLLHelN 61OKMPOBKY;

e o ABP;

®  MpW BHELUHEM OTK/OYEHUN.

KaK TO/NIbKO CW/I0Bble KOHTaKTbl BbIKAHOYATENA PA3OMKHYTCA (MOABNAETCA CUrHan
«OTKNIOYEHOY»), TpUITep BO3BPALLAETCA B MCXOAHOE COCTOSIHME, CHMMas KOoMaHay
«OTKN BB».

BktoyeHue Bbikaouatens (curHan «BK/1 BB») MOXeT OCyLw,ecTBAATLCA NpW nosBae-
HUU ceayoWwmx curHanos (PucyHok 4.3.7):

e B UuuKne AMNB (curHan «BK/1 no AMB»);

e o BHP;

® 110 py4YHOMY BK/tOUEHUIO ( curHan «PB»);

®  MpW BHELUHEM BK/IIOYEHUMN.

[nAa nckNoYeHna HenpaBWIbHbIX AeNCTBMI 06CNyKMBalOLWLEro nepcoHana npeay-
CMOTpeHa HacTpamBaemas G/IOKMPOBKA Py4yHOro BKAloYeHun (PucyHok 4.3.8). Copoc
TpUrrepa B LeNu BK/IOYEHUA BbIKAKOYATENA OCYLLECTBAAETCA MPU NOABAEHUN CUTHaNa
«PMNB», cBMAeTenbcTBYOWEM 06 ycnelwHom BKAYeHUK, nbo vepes 1,5¢ nocne dop-
MuposaHua curHana «BKJ1 BB».
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BKJI no BHP> 1

[BKIT no ANB BKI BB

BKIN BB

|ﬂB I BHelmee BKIT 1 E
R
|PB

‘ Bnokupoeka

|OTKN BB 1

[PnB

]
=
=1
o
=
o
=

S|TR
ST omaes

| B I Brewree OTKI

\ OTkniodeHo

PucyHok 4.3.7 — dyHKLMOHaNbHAA cxema GOPMMUPOBAHUA CUFHAIOB yrpaBaeHns
BbIKOYaTeNIEM

[na npepoTBpalleHnA MHOTOKPATHbIX BKAOYEHMUI BblKAKOYATENA Ha YCTOMYMBOE
KOPOTKOE 3aMblKaHWe NpeayCMOTPEH OrMYECKUA anemeHT «M» B Lenu cbpoca Tpurre-
pa, Ha KOTOpbIM nocTynatoT curHanbl «PB» n «OTK/1 BB». Mpu py4HOM BKAOYEHUU B
YCNOBUAX OTCYTCTBUA BJIOKMPOBKM cUrHan «PB» nNocTynaeT Ha NepBblil BXOA, 3/1lemMeHTa
«W» 1 ycTaHaBnuBaeT Tpurrep B cpaboTaHHoOe cocTosiHMe (nosBenseTca curHan «BK/
BB»). Eci BKtoYeHUe npoumsowwno Ha K3, curdan «OTKN BB» 6yaeT chopmmnpoBaH npu
OTK/ItOYEHUM BbIKAOYaTens ot 3awmt («OTK/T oT 3awmT») U NogaH Ha BTOPOW BXOA,
anemeHTa «M», Tem cambim 06pasys curHan Ha cbpoc Tpurrepa B LENWU BKAHOYEHUA Bbl-
Kntovatens. CbopmmpoBaHHbIV CUrHan No 06paTHOM CBA3M CTAHOBUTCA Ha CaMonoaxsaT
n byneT cyllecTBoBaTh A0 Tex Nop, Moka He ucyesHeT curHan «PBx». Takum obpasom
obecneynBaeTca OAHOKPATHOCTb BK/OYEHUA BbIKOYaTeNA Ha ycTaHosuBLeeca K3 npu
OHOBPEMEHHOM Hanuumm curHanos «PB» n «OTK/1 BB».
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1 curH

2 curH

i

w
—
o

Cn OTKN

!

Bnok oT Hencnp

Orkas BB
HL
Heucnp BB

il

x
9
|
|

Mure ¢ 2¢1p

Uct2

'H
o o
=
[s:]
=
4]
N

Bnokupoeka

Bnok oT Hewcnp

OTKIT oT 3awymnT

i

Bnok BKI

PucyHok 4.3.8 — ®yHKUMOHANbHAA cxema GOpMUPOBaHNA CUrHana 610KkMpoBKu PB

Tabnunua 4.3.4 - KoHPUrypaLMOHHbIE KAOUYM HACTPOEK ynpasneHun BB

HaumeHoBaHue KoHUrypa- AnanasoH 3aBopcKoe 0O603HayeHue B
LLMOHHOrO Klo4ya 3Ha4YeHum 3HayeHue MeHIo

S8 — BIOKMPOBKa BKAOYEHMA /4 ) Bnokunposka ot

BB ot BO-1 Ha curHan BO-1

S9 — BOKMPOBKa BKAOYEHUA /4 ) bnokuposka ot

BB oT BO-2 Ha curHan BO-2

S10 — bnokMpoBKa BKAOYe- e+ Bnokunposka ot

HuA BB ot CM OTKN Cn OTKN

B150 — baokuposka npwm /+ Bnok ot 2-x nu-

NMUTAHWUW C ABYX CTOPOH TaHuA

B151 — bnokuposka ot Uctl -/+ Bnok no Uctl

B152 — bnokuposka ot Uct2 -/+ Bnok no Uct2

72
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4.4 dyHKUMM AMArHOCTUKK BbIKAlOYaTena

1) HecooTBeTcTBME Leneit ynpasaeHus.

HecooTseTcTBME Uenei ynpaBieHUs yCTPOMUCTBO GUKCUPYET B C/ly4ae COBMALEHUA
curHanos «PNO» n «PMB» No ncTeyeHUn BbiAEPKKM BpemeHUn «THUy» (PucyHok 4.4.1).

[PnB 2

‘ PMo . Tep HUY

T

PucyHok 4.4.1 — ®yHKUMOHANbHAA cxema GopmupoBaHna curHana HLY

Tabnvua 4.4.1 - TexHnyeckne napameTpbl HLY

HaumeHoBaHue Awnana3oH JAUNCKpeTHOCTb 3aBopckoe 0O603HaueHue
napametpa 3HA4YeHUMn 3aAaHuA 3HauYeHue B MEHI0
YcTaBKa no BpemMeHun Bpems cpaba-
P 0,1-300 0,01 10 pema cp
cpabatbiBaHus, C TbiBaHuA HLY

2) OTKa3 BbIK/OYaTeNsA.

B cnyyae Npoao/KUTENbHOCTM MMMYAbCa KOMaHAbl HA BKAlYeHune (curHan «BKN
BB») nnun Ha oTkntoueHme (curHan «OTK/1 BB») 6onee 1 cekyHAbl yCTPOMCTBO cHopmm-
pyeT curHan «OTKa3s BB», KOTopbIi cBUAETENbCTBYET 06 OTKa3e BbINOJHEHUS BbIKAOYa-
Te/sieM COOTBeTCTBYyoLLEN KOMaHAb! (PUcyHOK 4.4.2).

1c
BKIBB 1 OTkas BB s3
1c —s|ts
: -
OTKN BB RIM

-

PucyHok 4.4.2 — dyHKUMOHANbHAA cxema GOPMUPOBaAHUA CUTHaNA OTKa3a BB

‘ KenTtuposanne

Tabnnua 4.4.2 - KoHdurypauMoHHble KAuM curHana otkasa BB

HanmeHoBaHue KoHUrypa- Awvana3oH 3aBopckoe 0O603HayeHue B
LIMOHHOIO KAto4a 3HauyeHuin 3Ha4YeHue MeHI0

S3 - BBog, GyHKLMM 3aLmThbl

M -/ + - 3awmTa OM
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3) Camonpoun3Bo/ibHOE OTKAIOUYEHWE BbIKIOYATeNA.

CamonpounsBonbHbIM OTKAtoYeHnem BB (curHan «CM OTK/1») cuntaeTca oTKatoue-
HWe BbIKNtOYaTeNa B 06xos ycTpoicTey. CpaboTaHHbIN TPUITEP B JIOFMYECKOM Lienoyke
«CIN OTK/1» cBnaeTenbCTBYET O BKIOYEHHOM NnonoxeHuu BB. Boixoa Tpurrepa casaH ¢
nepsbIM BXOAOM 3neMeHTa «M» 1 nogaet Ha Hero curHan «1». Ecam Ha BTopom Bxoge
anemeHTa «M» noasuTca normyeckasn «1» (curHan «OTKAKOYEHO») U NPWU 3TOM TpUrrep
He cbpocuTca, To ¢ BbigepKoi 0,1c ycTpoicteo chopmupyet curHan «CM OTK».

S4
BknoyeHo

[Bioouens > —Is TR ss

1.1 &
RIM

< 3anpet AMB ot CN OTKN

|OTKN BB 1
j 0,1c
Ch OTKN
[oTKn o7 BNK
| OTKNKYEHO

PucyHok 4.4.3 — ®yHKUMOHaNbHaA cxema GOpMUPOBaAHMA CUTHaNa OTKa3a BB

Tabnnua 4.4.3 - KoHourypaumoHHble Kntoum curHana Cr OTK/

HaumeHoBaHue KoHUrypa- AnanasoH 3aBoacKoe 0O603HauyeHue B
LIMOHHOIO K/loYa 3HayeHumn 3HayeHue MEHI0
S4 — Beopg, dyHKumm CIM OTKN -/ + - Cn oTKN

3anpet ot CN

S5 —3anpet AMNB ot CM OTKN -/ + - oTKN

4) HencnpasHocTb BB.

B ycTpoiicTBe NpesflyCMOTPEH KOHTPO/Ib HAaIMUMUA HaNPAXKEHWUA HA WWHKaX NUTaHUA
3/1eKTPOMArHUTHOrO WAW 3/IEKTPOMOTOPHOTO NpPMBOAA BbiKAoYaTensa (curHan «KoH-
Tponb BB»). Mpu ncnonb3oBaHuu BbikAtoYaTens ¢ 610Kkom ynpasneHus, Ha Bxos, « KoH-
Tponb BB» pekomeHAyeTca 3aBeCTU BbIXOZ, UCNPABHOCTM 610Ka ynpaBaeHus.

B cnyyae nponafiaHus HaNpPsMKEHWA Ha LUMHKaX MUTaHUA YCTPOUCTBO dopmupyeT
curHan «Heucnp BB» ¢ Bblgep:KKoi Bpemenu 15¢ (PucyHok 4.4.4).

15¢

B I KonTponk BB > 0] 1 E' < Hewenp BB

PucyHok 4.4.4 — dyHKLMOHaNbHasA cxema GOPMUPOBAHUA CUTHaNa
HeuncnpasHocTu BB
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4.5 ®YHKUUM CUTHann3auum

dopmunpoBaHMe CUrHanoB curHanmsaunn «Asapusa», «OTK/ ot 3awmT», «Bbi3oB»,
«Heucnp» MOXHO npocneanTb No GyHKLMOHANBbHOW cxeme, NpeacTaBNeHHON Ha Pu-
CYyHKe 4.5.

— —
MT3-1 oTkn 1 MT3-1 curn 1
Asapia Heucnp
MT3-2 oTkn MT3-2 curn TS
MT3-3 otk E M
MT3-4 oTkn MT34 curn

3033-1 otrn
3033-2 otrn
3MH-1 otk

3MH-2 otk -
3MH-1 oTkn
3MH-2 oTin AMH-2 curn
3HH ot
3H® omin
MT3 PHI 1 curn

33 PHN

HRE alle TSR g @ &
o B E ellel|e||&]]a 2
@ |2 |2]|5] |5 3

2omn M OTKN
AYP Y

[onaorEnc— | Howenp BD

CETE S

PucyHok 4.5 — dyHKUMOHaNbHaA cxema GOPMUPOBaAHUA CUFHAN0B
CUrHanu3aLmm
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4.6 NNornka cBo604HO NPOrpaMmMUpyeMbIX pese
BbixoAHble pesie MOryT 6biTb HACTPOEHb! HECKOIbKUMU cnocobamu:
®  CMOMOLLbIO BbIBPAHHbIX CTaHAAPTHbIX WaboHOB;
®  CMOMOLLBIO PYYHOTO NPOrPaMMUPOBAHUA.

[lns HacTpolMKM nepBbiM CNOCO6OM MNONbL30BATENO AOCTYMHbI CAeaylolwme CTaH-
bapTHble wabnoHsl (Tabnanuya 4.6.1).

Tabaunua 4.6.1 - CtaHgapTHble WabaoHbl AN HACTPOKM BbIXOAHBIX pene

HasBaHwue wabnoHa Ha6op npusHakos cpabaTtbiBaHUA Pexum paboTbl Bbixoaa
OTKN OTK/N BB bes ¢pukcaumm
BKN BK/1BB bes ¢pukcaumm
ABapwa Asapua bes ¢pukcaumm
Heuncnp Hewncnp, Hencnp MK3MN bes ¢pukcaumm
Bbizos Bbizos bes ¢pukcaumm
Hencnp MK3N Hencnp MK3N bes ¢pukcaumm
CurHan 33 3303-1/2 curH bes ¢pukcaumm
PMO PMNO bes ¢pukcaumm
Uss Uss bes ¢pukcaumm
BK/1 pesepsa BK/1 pesepsa be3 pukcauun
OTK/ pesepBa OTK/ pesepBa bes ¢pukcaumm
Ucw PNO, OTkntoveHo bes ¢pukcaumm
Uctl Uctl bes ¢pukcaumm
Uct2 Uct2 bes ¢pukcaumm

[ns AUCKPETHbIX BbIXOA0B C HOPMAbHO OTKPbITHIMW KOHTAaKTaMM NOSBNEHUE KaKo-
ro-nM6o npusHaka NPUBOAMUT K CpabaTbiBaHMIO pesie M 3aMbIKaHUIO ero KOHTakToB. s
pefe ¢ HOPManbHO 3aMKHYTbIMM KOHTaKTaMu ycioBue cpabaTbiBaHWA ABAAETCA WH-
BEPCHbIM, TO €CTb MPU NOABAEHWUM MPU3HAKA AMCKPETHbIN BbIXOA BO3BPALLAETCA B UC-
XOAHOE COCTOAHUE (KOHTAKT 3amblKaeTcs).

B peXkume pyyHOro NporpaMmmmnpoBaHuA YCTPOWMCTBO NO3BOASAET TMBKO HAacTpansaTtb
BbIXOZ4Hble pesie (PUCYHOK 4.6). B 3aBMCMMOCTM OT KOHOUIypaumumM NporpaMmmMHbIX KAto-
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yel BbIXOg, MOXKET paboTaTb B MMMY/IbCHOM PEXUME, B pexnume 6e3 pukcaumm m c uk-
caumei. [1na 3TOro AN KaXKA0ro pese npefycMoTpeH Habop NporpaMmmHbIX Karoden u
YCTaBOK Mo BpemeHu cpabaTtbiBaHua (Tabaunua 4.6.2).

KewTnpoBanue -

X3 ‘ RITR

N . sim —L
& 7 X1 X0 Top Teoas X4 x‘r’,
Ha6op . . T ! - .
npuaHakos T 1 X2 T :l T X3 . ‘ - X
cpabaTblBaHus R |'— r ¢!

L- W%Ts%

PucyHOK 4.6 — DyHKLMOHaNbHAA cxema IOrMKK cBo60AHO NporpaMmmmnpyemoro pene

Tabnvua 4.6.2 - HacTpoliku BbIXOAHbIX pene

- Bo3MOKHble
Hacrpoiika Mpumeyanue
3Ha4yeHus

[laHHan HacTpoViKa onpeaenser cnocob

cpabaTbiBaHWA BbIXOAHOTO pesne:

Tun normueckom 1. «N» - pene cpabaTtbiBaeT Npu NoABAEHUMU
«U» / «<UNTN» P P P

cxembl (Kntoy X1) BCEX 3aZ,aHHbIX MPU3HAKOB;

2. «MNN» - pene cpabaTbiBaeT Npu NOABAEHUMU

noboro n3 33/ aHHbIX NPU3HaKOB

Tun nornuyeckom

cxembl (KNi0 X2) BK/N/ OTKN CpabaTblBaHWe BbIXOAHOTO pene no GPoHTy

Pa6oTa BbIXOAHOTO pesie Yepes TpUrrep ¢ Nams-

B
BIXOA, Hepe3 BK/N/ OTKN Tblo. Bo3Bpat pesie byaeT nponcxoanTb NpPu KBK-

Tpurrep (karoy X3)

TUPOBAHUM
MHBepcua BbiIxoaa
P a BK/N/ OTKN MHBepcHna cocToaHUA BbIXOAHOIO pene
(kntou X4)
BBoa/BbiBOA pene BesepeHo "
BBoga/BbiBOA pene 3 aencTena
(kntou X5) BbiBegeHO 24 AP A
Tcp 0-300c 3agepKKa Ha cpabaTtbiBaHMe BbIXOAHOIO pene
TsoO38B 0-300c 3a4eprKKa Ha BO3BpaT BbIXOAHOrO pene
Onpepenexne Habop
3afaHne HEMHBEPCHbIX NMPU3HAKOB
6uTOB HEUHBEpC- Npu3HaKkoBs
(akTMBHOE coCTOAHME NpU3HaKa «1»)
HbIX cpabaTtbiBaHUA
Habop
Onpepenexne 3afaHne UHBEPCHbIX NPU3HAKOB.
NpuU3HaKoB

61TOB MHBEPCHbIX (akTMBHOE cOCTOAHME NpH3HaKa «0»)

cpabatbiBaHuMA
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[na 3apaHnA onpeaeneHHoro pexmma paboTbl BbIXOAHOTO pesie Heobxoaumo co-
OTBETCTBYIOLWMM 06pasom CKOHOUIYpMpoBaTb KAOUM, NpeacTaBneHHble B Tabauue
4.6.3. BblAEepKKM BpemeHU Ha cpabaTbiBaHMe M BO3BPAT ONpeaenatoTca Ha yCMoTpeHue
nonb3osaTens.

Tabnnua 4.6.3 - HacTpolikn KOHOUIYPaLMOHHBIX KAtoYen ANA PasHbIX PEXXMMOB paboTbl
BbIXOAHbIX pesie

MonoxeHue Kkatoya
Cnocob cpabaTtbiBaHUA
X2 X3 X5
Bes ¢pukcaumm OTKN OTKN BKN
MMnynbcHbIN BKN OTKN BKN
C dukcaupent OTKN BKN BKN

Tabauua 4.6.4 - MecTtopacnonioxeHne HaCTPOEK BbIXOAHbIX pesie B MEHIO YCTPOMCTBA

TnaBHOe meHI0 Moamextio 1 NoameHto 2 NoameHto 3
Hactpoiiku -> Bbixoaos

P .
HacTpoiiku Y4HOE Npor

BbIXOA,0B

4.7 Fpynnbl yCTaBOK

MN3meHeHWe KoHPUrypaumm cetm obbl4HO NMPUBOAMUT K U3MEHEHMIO €e NapaMeTpos,
KOoTopble, B CBOI o4yepedb, byayT onpefensaTb YCTaBKM 3alUMTbl M aBTOMATUKKU. Ona
onepaTMBHOrO U3MEHEHUA TEKYLLMX YCTABOK B TaKMX CNyYasax B YCTPOMCTBE NpeaycMoT-
peHa BO3MOMKHOCTb 33a[aHUA TPex He3aBMCMMbIX Fpynn yCTaBOK MO BCEM 3alLMTam U
bYHKUMAM aBTOMATUKM.

Mo yMon4YaHUIO B YCTPOWCTBE YCTAHOBNAEHA NepBas rpynna ycraBok. Monb3osaTenb
MOMKET NepenTn Ha APYryto rpynny yCTaBOK BPYYHYIO C MOMOLLbIO 334aHUA YCTaBKU B
HacTpolKax 6/10Ka UK NO TeneynpaBaeHuUto.

Karkaas rpynna ycTaBoK OTOOpajkaeTcs Ha /IMLEBOM MaHeNuM COOTBETCTBYHOLLMM
csetoanoaom «YcraBku 1/2/3».

BHumaHue!
Ecnun B npouecce akcnayaTaumm npeanonaraetca NepeknodeHme Ha Apyryto rpynny
YCTaBOK, TO HeOﬁXOAI/IMO 3apaHee BBeCTU YCTaBKU ANA 3TOI7I rpynnbl.
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4.8 ®yHKUMM U3MepeHUa U perucTpaumum

YCTPOMCTBO MMEET HECKO/IbKO aHa/NoroBbiX BXOAOB A/18 M3MEPEeHWs TOKOB U Ha-
NPsAXKEHUN.

[na namepeHus TokoB a3 la, lg, Ic B ycTpoiicTBE NpesycMOTPEHO MO ABa KaHana
M3MEPEHMA Ha KaxKayto dasy: TOUYHbIN U rpybbiii. Mpy KOPPEKTHOMN HACTpoliKe Koadpdu-
umeHToB npusegeHus (Kpp) TOUHBIM U rpybbiii KaHanbl 3MepeHus obecneymBaloT 3a-
[OaHHYI0 TOYHOCTb M3MEPEHUA B KaXKAOM AManasoHe. B 3aBUCMMOCTM OT TOro, B KaKom
AManasoHe HaxoAMTCA TOK HarpysKku, C y4eTOM TOYHOCTU M3MEpPEeHMa YCTPOMCTBO OTO-
bpakaeT pe3yibTaT COOTBETCTBYIOLLErO KaHaNa U3MepeHUs.

Ona namepeHua Toka 3ly TakKe NpesycMOTPEHO ABa KaHana: TOYHbIN U rpybblii.
[nanasoHbl paboTbl KAHANOB COOTBETCTBYIOT KaHaslaM TOKOB ¢as.

[N M3MepeHna HanpsaKeHUs MO Kaxaon dase npesycMOTpeH oauH KaHan. Mpu
3ToM obecneunBaeTca 3afaHHaA TOYHOCTb U3MEPEHMUA HAaNPAXKEHNA Ha BCeM AManaso-
He.

M3mepeHMe YacTOTbl CETU OCYLLECTB/AETCA MO HAMPAXKEHUIO NPSMOKM NnocieaoBa-
TE/IbHOCTH.

Bce KaHanbl U3MepPEeHUs ABNAIOTCA HAcTpaMBaeMbiMU. 1A UX HACTPOMKM Heobxo-
AMMO 334aTb KoadpduuMeHTbl npuBeseHuA. HacTpoika ocyliectsaseTcs mnosb3osaTe-
NIeM C BbICLUIMM YpPOBHEM A0CTyna B pasgene «HacTpoiika 610ka» MY nan Bo BKNagKe
«YCTaBKU» TEPMUHANA.

BHUMAHMUE!!! Hacmpoliky KaHan08 u3mMepeHusA  8bIMosHAem  KOMMIOGHUS-
npoussodumens npu rnocmaske. MameHeHue napamempoe HACMpPoOUKU camocmos-
mesibHO He peKkoMeHOyemcs, MOCKO/bKY 3mMO MOXem npusecmu K HekoppekmHol pa-
6ome ycmpolicmea.

YcTpolicTBo oTobpakaeT creayolme napameTpbl CETU U NapaMeTpbl HarpysKu:

e (asHble TOKY;

o dasHble N IMHENHble HaNPAXKEeHNA;

® CMMETPUYHbIE COCTABAOLLME TOKOB U HAMpPAXEHWU;

® YacToTy ceTu;

® YI/Ibl MEXKAY BEKTOPAaMM TOKOB U HAMPAXKEHWU;

® HECMMMETPUIO MO TOKY/HaNPSXXEHMIO B MPOLEHTaX OT MAaKCMMAJIbHOrO 3Ha-
YeHWA TOKa/HanpAKeHus;

® MOJIHYIO, aKTUBHYIO M PEaKTUBHYIO MOLLHOCTb HarpysKu;

® K03pDULMEHT aKTUBHOW MOLLLHOCTY;

® notpebneHne 3NeKTPOIHEPrUm.
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4.9 CyeTunKu
B ycTpoicTBe NpeayCcMOTpEHbI CeayoWwmne CYETYMKH:
®  KO/IMYECTBO BKNOYEHMI KOMMYTALMOHHOMO annapara;
®  KO/IMYECTBO aBapUIMHbIX OTK/OYEHMIA KOMMYTALMOHHOIO annapara;
e 0obuee noTpebseHne 3NEeKTPOIHEPTUU, B TOM YNC/IE, 33 YaC U CYTKMU.

Kpome Toro, YCTPOWCTBO OCHAWEHO CYETYMKOM cpabaTbiBaHMA Ha  CUT-
Ha//OTKoUeHME 3aLWnT U YCTPOICTB aBTOMAaTUKM.

B ycTpoicTBe NpeaycMOTpeHa BO3MOMKHOCTb OBHY/NEHMA Ka)KAoro cyeTtymka. Ana
CYETYMKA 3aLLMT NpeaycMoTpeHa GyHKLMA dUKcaumm AaTbl U BPEMEHW NocaeaHen o4m-
CTKM.

[lns OUMCTKM CYUETUMKOB HEO6X0AMMO UMETb COOTBETCTBYIOLWMIA A1 3TOMO YPOBEHb
[0CTyna, KOTOpPbI onpeaenseTcs Napoaem.

4.10 Peructpatop cobbiTuii

Ons duKcaumm gaHHbIX, UCMOAb3YEMbIX MPU aHA/IM3e aBapuii U HEMCNpPaBHOCTEN B
CeTu, B YCTPOWCTBE NPeayCMOTPEH perncTpatop cobbiThii. B 3aBUCMMOCTU OT Npomso-
wepawero cobbiTna pernctpatop GopmMmmpyeT COOTBETCTBYIOLMIN NPOTOKON:

®  MPOTOKO/ 3aWwmT (cpabaTbiBaHMe 3aLLUT);

® [POTOKO/ COBbITUIA (LUTaTHble AeNcTBUA);

® [POTOKO/ U3MEHEHWA YCTABOK;

®  CYTOYHbIV NPOTOKOA.

CKaumBaHMe NPOTOKO/I0B NPOU3BOAMUTCA C NMOMOLLbIO KHOMKK «CKayaTb BCe» B COOT-
BeTCTBYyHOLEN 06nacTu TepMnHana. Ha Bpemsa cKauMBaHWA ManKuM NPOTOKO/A BO3MOXK-
HOCTb CKauyMBaHWA Apyron 610KMpyeTca.

Bbibop HOMepa NPOTOKOAA M NPOCMOTP BCeX 3aPMKCUPOBAHHBIX NMapameTpoB Npo-
nssoauTca ¢ nomouwpbio MY B meHo «HypHan cobbiTmit» uauM Yepes TepMMHaN BO
BKNaaKe «MNpOoTOKOANbI 3aWMT» U BKNagKe «[MpOTOKONbI, OCUMANOTPAMMbI».

YCTPOICTBO NO3BOIAET COXPAHATL A0 128 NPOTOKOM0B Kaxaoro snaa. Mpu 3anon-
HEHUM NaMATU YCTPOMCTBO NPOU3BOAUT 3aNMUCb HOBOTO COBbLITUA HAa MECTO CaMOro paH-
Hero.

1) NpoToKobl 3aWmT (cpabaTbiBaHWe 3aWUT).

MpoToKon 3awmT GOPMMUPYETCA B MOMEHT (UKCaLMKM YCTPOMCTBOM aBapuiiHOro
npusHaka. B ycTpoicTBe NpeaycMOTPEHO LWeCTb rpynn aBapuiiHbIx npusHakos (MPU-
JNOSKEHVE B).

B NpoTOKO/MEe 0TOBPAKaloTCA BCE TEKyLMe NapameTpbl CETU, COCTOSIHUE BCEX pPeru-
CTPOB 3alUMTbl M ANCKPETHbIX BXOLOB/BbIXOA0B C dUKCauMell AaTbl U BPEMEHM Ha MO-
MEHT aBaputHOro Npu3Haka.
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2) MpoToKonbl cobbiTuii (LLTaTHbIE AeicTBUA).

B npoToKone oTtobparkatoTca cobbiTus ¢ dMKcaumen cnocoba nsmeHeHua (Hanpu-
Mep, KBUTUpPOBaHMe Yepe3 TY MM O4YMCTKA CYETYMKa MoTodacoB yepes YY), napons
[ocTyna, gatbl u sBpemenn (MPUNOKEHUE ).

3) MpOTOKO/IbI U3MEHEeHMWs YCTaBOK.

YcTpoiicteo dopmupyeT NPOTOKON MPU U3MeHeHUM Ntobbix HacTpoek 6aoKa v ycTa-
BOK 3awmT. MNpn 3Tom 0TOGparkaeTcs CTapoe M HOBOE 3HaYeHMe YCTaBKK, AaTa U Bpemsa
M3MeHeHus, cnocob n3meHeHMs YCTaBKM UK HacTpoMKku (TY uawm MY), naponb gocTtyna.

4) CyTOYHble NPOTOKObI.

MpoTokon popmupyeTca yepes Kaxkaple 24 yaca ¢ 00:00:00 po 23:59:59. Mpu sTom
YyKa3blBaeTcA Aata U BPeMsA HavyaibHOr0 U KOHEYHOr0 MOMEHTA CYTOYHOrO MPOTOKOAA, C
uenbto GpuKcaumm CTaTUCTUKM nepeboeB NUTAHMA 3a CYTKU. TO eCcTb, eCU CYTOUHbIN
npotoKkon 3adukcuposaH ¢ 00:00:00 no 09:12:35, To ocCTaNbHOE BPEMSA YCTPOWUCTBO
Haxoamnocb 6e3 NuTaHus.

4.11 ®yHKUMIA TeneynpasieHus, TeNensmepeHus U TenecurHannsauumn

YcTpoicTBO NO3BONAET NepenaBaTb TEKyLLME NapaMeTpbl CETU, ANCKPETHbIE CUTHa-
Jibl, NPOTOKO/Ibl A@HHBIX, OCLMANOTPAaMMbl, UHPOPMALMIO O COCTOAHUKN BIOKa M ynpas-
NATb KOMMYTaALMOHHbIM annapaTtom no nocaefosaTenbHOMy KaHany ACY Tr.

BO3MOKHOCTb HacTpamMBaTb aApec YCTPOMCTBA M CKOPOCTb nepeaayun B cetn Mod-
BUS peanusoBaHa yepes Y B pasgene «YCTaBKM CEPBUCHbIE» U Yyepe3 TepMUHaAN BO
BKNaaKe «YCTaBKu».

[vanasoH peryanpoBaHuMA YCTaBOK agpeca ycTpoicTea B cetn ModBUS ot 1 go 246
c warom 1. YcraBkM no ckopoctn B ceth ModBUS [6oa]: 4800, 9600, 19200, 38400,
57600.

Tabnnua agpecos AaHHbIX Ana onpoca yctpoiicts B ACY TIN npuBeaeHa B KapTe na-
MATKU, KOTOPaA NPeAoCTaBAAETCA NPOU3BOAUTENIEM OTAE/IbHO MO 3aMpOoCy 3aKasyuuKa.

4.12 PyHKuMKM [0OCTYyNa U CAMOAUNArHOCTUKMN

1) YposHu goctyna (YA).

B ycTpoiicTBe npesycMOTpeHo Tpu ypoBHA goctyna: YA1 - Huswwuin, YO2 - cpegHui,
Y3 - BbICLUWI, B 3aBUCMMOCTU OT BBELEHHOIO Naposia onpeaenseTca ypoBeHb JOCTyna
onepaTtopa.

MepBblli ypoBEHb A0CTYMNa aKTUBMU3UPYETCA LECTbI0 NAapoNAMM, BTOPOM — NATLIO Na-
poNAMM, TPETUI YPOBEHb A0CTYNa aKTUBU3IUPYETCA TOJIbKO CEPBUCHbIM MaposiemM. 3a-
[aHve U n3meHeHue naponen ana aktmeaumm Y41 v Y2 moxeT 6biTb OCyLLECTBIEHO
TO/IbKO Ha TPETbeM YPOBHE A0CTynNa.

NHdopmauma 06 namepsembix NapameTpax M YyCTaHOB/EHHbIX HACTPOWMKax ABAAETCA
OTKPbITOW, ee NPOCMOTp ocyLiecTeaseTcs 6e3 BBoga naposei.
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Ecnn HacTpoiika nponsBogmuTca Yepes MY, To Napoab BBOAUTCA OAMH Pa3 B KaXKA0M
pa3gene 0OCHOBHOMO MEHIO NMPU U3MEHEHUW KAaKOro-1MB0 napameTpa AaHHOro paszena.

ECnn HacTpoitka nNpou3BoAMUTCA Yepes TePMMHas, TO Naposib HeoBX04MMO BBECTM
OAVH pas, NpeABapuUTeNbHO HaXKaB KNaBuLLy «YCTaHOBUTb AOCTYN» B BepxHem paboyem
none MO. YCTPOMCTBO aBTOMaTUYECKM 3anpeLiaeT AOCTyn, ecan NpocToi mporpammbl
6e3 paboTbl C Hel cocTaBnneT bonee ABYX MUHYT.

BO3MOHOCTM OMnepaTopa C NepBbIM YPOBHEM A0CTYNa MUHUMA/bHbI:

® 33aHue M U3MEHEHME YCTaBOK 3aLLMT;

®  OYMCTKA MPOTOKOJIOB 3aLMT, COBbITUI, USMEHEHWUA YCTAaBOK, CYTOYHbIX MPOTO-

KO/108B;
® YCTaHOBKAa U MU3MeHeHWe 4aTbl U BpEMEHMU.

[Ons onepatopa ¢ Y2 Kpome BO3MOXKHOCTEM, NPeACcTaB/eHHbIX BbilWe, A4OCTYMNHO:

®  V3MEeHeHMWe CEePBUCHBIX YCTABOK;

®  V3MEHEeHMEe HOMMUHANbHbIX NEPBUYHBIX TOKOB MPUCOEAMHEHUA AAA Pa3HbIX
rpynn ycTaBoK;

®  HACTpPOMKa ANCKPETHbIX BXOA,0B U BbIXOAHbIX pese;

® M3MeHeHMe NapaMeTpoB B aNITOPUTME JIOTUKM SNArHOCTUKM BbIKNtOYaTENA.

Ha aaHHOM TpeTbem ypoBHe (Y/[13) focTyna BO3MOXKHO U3MeHeHMe abCcotoTHO BCex
napameTpoB M HaCTPOEK YCTPOMCTBA, KOTOPble ONpeaenAoTCA N0Ab30BaTeeM.

2) dyHKLMA CAMOANATHOCTUKM.

B npouecce paboTbl YCTPOWCTBO NMOCTOAHHO BbINOAHAET BHYTPEHHIOK CamMoAMarHo-
CTUKY C Le/blo MNpexAeBpeMeHHOro BbiABJeHWA OWWOOK B annapaTHOW WaM npo-
rPaMMHOM YacTU. B 3aBMCUMOCTM OT BHYTPEHHEN HEMCNPABHOCTM MOTyT 6/10KMpPOBaThCA
anropuTMbl YCTPOMCTBA U BbIXOAHbIE pene.

BHYyTpeHHAA owmnbKa oTobparkaerca B cTaTyce 6710Ka, NPOCMOTP KOTOPOTO OCYLLLECT-
BndetcA B pasgene «Tekylwme napametpbl — Cratyc» MY uan Bo Bknagke «Tekylwme
napameTpbI» TEPMUHaANa.

Kpome BHyTpeHHWx owunbok B ctatyce MK3I oTobparkatotca MHPOPMaLMOHHbIE
6UTbI AaHHbIX, TO €CTb HeCyLLMe TONbKO MHHOPMALMOHHYIO HarpysKy.
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Tabnvua 4.16 - HencnpasHoctu ALM

HeucnpaBHbIi KaHan Pacwm¢pposka

Hewncnp. «l, TOYHbIN» HencnpaBHOCTb TOYHOTO KaHana nsmepenHuna I,
Hewncnp. «lg TOYHbIN» HencnpaBHOCTb TOYHOIO KaHana nsmepenHusa lg
Hewncnp. «lc TOYHbIN» HencnpaBHOCTb TOYHOTO KaHana namepeHusa Ic
Heucnp. «l, rpy6biii» HencnpasHocTb rpyboro KaHana nsmepeHus |
Heucnp. «lg rpy6biii» HewucnpasHocTb rpyboro KaHana nsmepenus lg
Hewucnp. «l¢c rpybbii» HeuncnpasHocTb rpyboro KaHana usmepexus |c
Hewucnp. «3l, TOYHbIA» HeuncnpaBHOCTb TOYHOrO KaHana namepeHusa 3l,
Hewucnp. «3l, rpy6bin» HewucnpaeHocTb rpyboro KaHana namepenus 3l,
Hewncnp. «Upy» HencnpasHocTb KaHana namepeHuna HanpaxKeHna Uyq
Heucnp. «Ug» HewncnpasHoCTb KaHana namepeHuna HanpaxxeHna U,
Heucnp. «Ucy» HewncnpasHoOCTb KaHana namepeHuna HanpaxxeHna Ugy
Heucnp. «Upp» HewncnpasHoCTb KaHana namepeHuna HanpaxkeHna Uy,
Hewncnp. «Ugy» HencnpasHocCTb KaHana namepeHuna HanpaxeHusa Uy,
Hewncnp. «Ugy» HencnpasHoCTb KaHana namepeHua HanpaxeHua Ug,
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Tabnnua 4.17 - CtaTycHble 6uTbl 610Ka MK3M

Haume- Mopapok aeicTemnin
Ne Pacwudpposka Mocnepcreusa (LIS
HOBaHue npu NosBAeHUU
1 B pesepse - - -
2 HewncnpasHocTb | HewncnpaBHOCTb MUKpOCXe- AnnapaTtHaa Heuc- 3ameHa unu pe-
RTC Mbl NamMATU NpaBHOCTb YCTPOICTBA MOHT yCTpOMCTBA
3 [on. Bxoab! Mogudukauma MK3N-MC ¢ ) .
/BbIXoabl [0M. BXogamu/Bbixogamu
Owwubka gon. Biiokuposka paboTbi
Mogynb ¢ fon. Bxogamu n 3ameHa unu pe-
4 BXOZ08B [AVCKPETHbIX BXOA0B. o
BbIXOAAMM HEUcnpaseH MOHT yCTpoiicTBa
/BbIX010B Bo3sBpar Bcex pene
o MNepesagatb cep-
OwwnbKa KOHTPOILHOM Bnokuposka paboTbl pesan P
Ownbka BMCHbIE YCTaBKU 1
5 CYMMbl OCHOBHOTO 6/10Ka BCEX a/IrOPUTMOB.
CRC3 UZO YCTaBKM KOHUry-
yCTaBOK Bo3sBpar Bcex pene Y
pauum ycTpoicTsa
o MepeHacTpoutb
OwwnbKa KOHTPObHOM Bnokuposka paboTbl P P
6 Oubra CYMMbl AOMOAHUTENbHOTO ANCKPETHbIX BXOA,08 KaHa/bl Msmepe-
CRC4 UZD : HWA, ANCKPETHble
610Ka ycTaBOK BosBpar Bcex pene
BXO4bl U BbIXOAbl
o OUYNCTUTL CHETUUKM
Ownbka OwWwwnBKa KOHTPOIbHO M He BavseT Ha pabo
INAET H. 1) 3alMT BO BKagKe
7 CRCS5 cuetun- CYMMbl CYETYMKOB cpaba- " P v u A
ycTpoiicTea «MpoToKobl 3a-
KOoB TbIBAaHUA 3aWLUT
WNT»
HesepHas aa-
Ta/Bpemsa. ®ukcauma
Owwubka gatbl / | Owwubka popmara fatbl v /ep . u 3apatb gaty u
8 BCEX COBbITWIA C owm-
BpPEMeHN BpemeHun " . Bpems
604HOI AaToi n
BpemeHem
Moaundukauma MK3M-MNC
9 | MK3n-nc/TT AnpuraL, - -
nog TT
Bnokuposka anroput-
p P CoobLwuTh Npoms-
MOB, ONUPaIoLLUXCA
HewncnpasHocTb | HewncnpaBHOCTb KaHanos BOAMTENIO ANA
10 o Ha JaHHble NoBpesK-
AUn M3MepeHWa yCTpoicTBa 3aMeHbl Uu pe-
[EeHHOrOo KaHana M
MOHTa ycTpoiicTea
M3MepeHuns
Owwnbka CRC o KaHanbl usmepeHua
C60i1 3aBOACKMX HacTpoek 3ameHa unv pe-
11 33BOACKMX moryT paboTaTb He- "
KaHanoB U3MepeHua MOHT ycTpolicTBa
HacTpoek BEPHO
Moaundukauma MK3M-MNC
12 | ®THN AubyKaL - -
nog 3CTPA-®GTHN
13 B pe3epse - - -
OwwnbKa KOHTPOIbHOM Bnokuposka paboTbl MepesagaThb ycTas-
Owwnbka CRC P P P pesapare v
14 ycTasok 1 CyMMbI rpynnbl BCEX a/IfOPUTMOB. KW 3aLUUT U aBTOMa-
ycTaBok 1 Bo3spart Bcex pene TUKK ana rpynnbl 1
OwnbKa KOHTPOIbHOM BriokupoBka pabotbi Mepesagatb ycTas-
Owwnbka CRC P P P pesapare
15 JCTaBOK 2 CyMMbI rpynnbl BCEX a/IfOPUTMOB. KW 3aLLMT U aBTOMa-
YCTaBOK 2 Bo3sBspart Bcex pene TUKKW ANA rpynnbl 2
OwwnbKa KOHTPOILHO Bnokuposka pabotbl MNepesagatb ycTas-
Owwnbka CRC P P P pesapare y
16 yeTaBok 3 CYMMbI Fpynnbl BCEX a/IrOPUTMOB. KW 3aLUT 1 aBTOMa-
yCTaBOK 3 Bo3Bpart Bcex pene TUKW ANA rpynnbl 3
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4.130Mn

dyHKUMA onpeaeneHna mMmecta NOBPEXKAEHMA Ha NIMHMM 3NeKTponepeaay npeaHa-
3Ha4YeHa ANA onpeaeneHns PaccToAHMA OT MecTa YCTaHOBKM 3aLmTbl 40 MeCTa BO3HUK-
HoBeHuA MexaydasHoro K3 B ceTax C M30MPOBaHHOMN HelUTpanblo.

OnpepeneHvie paccToAHMA MPOU3BOAUTCA METOLOM OAHOCTOPOHHEro 3amepa no
bopmynam, B KOTOPbIX GUTYPUPYIOT M3MEPAEMbIE TOKM U HaMpPAKEHUA.

YCTPOMCTBO MOXET onpeaensaTb MecTo NOBPEeXAEHUA Ha HEeOAHOPOAHbIX Kabenb-
HbIX 1 BO34YLWHbIX MMHUAX 6e3 oTBETBAEHWIA. [JonycKaemoe KOAMYecTBo HeOAHOPOAHO-
cTel — 8 yyacTKoB.

Tabnunua 4.18 - NapameTpbl KOHPUIypaL MM Y4aCTKOB INHWIA

HaummeHoBaHue napameTtpa 3HauyeHue

[nana3oH ycTaBoK NO peaKTUBHOMY COMPOTUBAEHUIO

Xyal — Xya8, Om/km 0-30,000

[OnuHa yyactka amHum L1 — L8, km 0-99,99

ConpoTuBiEeHNe y4aCTKOB IMHUK 334aeTCA B NEPBUYHBIX BEJIMYUHAX, ANA NPABU/b-
HoM paboTbl GyHKLuMM OMI ana mogudukauma MK3MN-NC/TT HeobxoAMMO 3a4aTb TaK-
e 3HayeHue KTT.

Pabota ¢pyHKUMmM OMI 3anyckaeTca nNpu NoABAEHMM MycKa St06OW M3 TOKOBbIX 3a-
WuT. o momeHTa cpabaTbiBaHUA 3aLLMTbl YCTPOWCTBO MNOCTOAHHO MPOM3BOAUT pacyeT
peakTUBHOro conpotusaeHna Ao mecta K3. B momeHT cpabaTtbiBaHUA M3 NONYYEHHOTO
Habopa AaHHbIX ocyluecTBaAeTca BbIbop Hanbonee AOCTOBEPHOrO pesysbTaTa C 3aHe-
CeHWeM 3TOro 3HaYeHUA B NPOTOKON cpabaTbiBaHWA 3alumMTbl. B npoToKone Takke PuK-
cupyetca TMn K3: aByx- uaum tpexdasHoe, nospexaeHHble $asbl U BblYUCAEHHOE pac-
cTofiHMe B Kunometpax. Ecnv nonb3oBatens He 3agan 3HauYeHWe yaenbHOro ConpoTuB-
NeHna, To No 3adpMKCMpPOBaHHOMY B NPOTOKONE cpabaTbiBaHUA CONPOTUBIEHUIO MOXKHO
BCErfa oueHUTb paccToAaHue [0 ToYKK K3.

Pacyet pacctoaHuMA A0 mecTa NOBpeXAeHUA NPOU3BOANTCA C YYETOM 3aZaHHbIX Na-
pameTpoB y4acTKOB IMHUK. Mpun aTom, ecan mecTto K3 HaxoauTca 3a npegenamm 3atm-
LWAaeMol IMHUK, TO MNPU BbIYUCIEHUN PACCTOAHUA A/IMHA MOCNeAHero yyacTka byaer
yBenuyeHa. Ecnn K3 HaxoguTca «3a CnMHOMY», TO 3adpMKCMPOBAHHOE B NPOTOKOAE CO-
npoTussieHne byaeT MMEeTb OTPULATENbHbIN 3HaK, M pacyeT PaccToAHUA [0 MecTa no-
BpeXAEeHWUA NPOU3BOANTLCA He byaeT.

3433-117-23566247.P3 85



PykoBogcTeo no aKkcnayataumm MK3MM-MC, MK3MN-NC/TT, MK3N-NC(M), MK3MN-NC/TT(M)

MorpewHoCcTb U3MEPEHNA CONPOTUBAEHNA 40 MecTa K3 A ycTaHOBUMBLUErocs pe-
KMMa B CpeaHem He npesbiwaeT 5%, HO CTOMT NPUHMMATL BO BHWMAHWE, YTO Ha TOY-
HOCTb pacyeTa BMAET MHOIo GaKkTopOB, OCHOBHbIMM U3 KOTOPbIX ABAKOTCA:

OJIMTENbHOCTbL aBapuu;
YCTOMYMBOCTb NOBPEXKAEHNS;

BE/IMYMHA N NOCTOAHHAA BPEMEHU 3aTyXxaHWA anepuoanYecKor CoCTaBAsAoLLeN
B TOKE;

TOYHOCTb 3a4,@aHNA UCXOAHbIX AaHHbIX ONA PacyeTa;

HacblWeHWe MepBUYHbIX TPAHCPOPMATOPOB TOKA (aKTyasbHO A MOoAMPUKa-
unn MK3M-NC/TT).
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3433-117-23566247.P3



PykosoacTso no skcnayataumm MK3M-MC, MK3MN-NC/TT, MK3MN-NC(M), MK3MN-NC/TT(M)

5 KOMMNJIEKT MOCTABKU, MAPKUPOBKA, YINAKOBKA
5.1 KomnneKT noctaBku

HaumeHoBaHue Konuuecrso
MUWKpPOKOHTpOepHan 3awmTa npucoeanHeHmnii MK3M-McC 1wr
OTBeTHbIe YaCcTN pa3bemos 1 Komnnekt
Macnopt 1 sk3emnasap
PykoBogacTBO No akcnayaTaumm Mo 3anpocy
MporpammHoe obecneyeHune Mo 3anpocy

5.2 MapkupoBKa
1) MapkupoBKa 610Ka BbINOJIHEHA Ha 33JHeN CTOPOHe Koprnyca B COOTBETCTBUM C

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

e 0603HaYyeHne nsgenus;

® [aTa U3rOTOB/IEHUS;

® 3aBOACKOW HOMEp;

® TOBAPHbIV 3HAK NPeaNPUATUA-U3rOTOBUTENS;

® Hymepauma pa3bemMoB M Ha3HaYeHMe KOHTAKTOB 610Ka;

e 0603HaYeHWe BbIBOAA 3aLLMTHOMO 3a3eMNEHUA.

2) MapKupoBKa TPaHCMNOPTHOM Tapbl HAHOCMTCA TPAHCMOPTHOW KOMNAHWEW U Co-
OEPKUT OCHOBHbIE, AOMNONHUTENbHbIE U MHPOPMALMOHHbIE HAZAMUCK, U MAHUMYAALN-
OHHble 3HaKu cornacHo NOCT 14192-96.

5.3 YnakoBKa
1) YcTpoiicTBO ynakoBaHO B KOPOBKY, B HEW OCYLLECTBAAETCA TPAHCNOPTUPOBaHMe.

2) CHATME TPaHCMOPTHOM Tapbl LO/IKHO NMPOU3BOAMUTLCA C COBAOAEHMEM MaHMNY-
NALMOHHbIX 3HAKOB.
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6 UCNOJZIb3OBAHME NO HASHAYEHUIO
6.1 KcnayaTauMOHHbIE OrpaHUYeHUnA

1) KnumaTtuuyeckue ycnoBMA 3KCNyaTauMu YCTPOMCTBA yKasaHbl B pasaene 2 Ha-
croAauwero P3, s3KcniyaTaUMOHHbIE TEXHUYECKME XapaKTEPUCTUKN He OO/KHbI NpeBbl-
LWaTb 3HAaYEHWU, NpUBEAEHHbIX B pasaene 2.

2) dKcnayaTaums ycTpoicTea 610Ka OCyLLECTBAAETCA B COOTBETCTBUM C «[TpaBunamm
TEXHUYECKOW 3KCMyaTaumy 3/1eKTPUYECKUX CTaHLUMI U ceTei» U HACcTOALMM «PyKOBO-
[ACTBOM MO 3KCNJyaTaumm».

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

6.2 MoAaroToBKa yCTPOMUCTBA K UCMONb30BAHUIO
6.2.1 Mepbl 6e30MacHOCTM NPU NOAFOTOBKE YCTPOMCTBA K MCNOJIb30BaHUIO

1) Mpwu aKkcnayaTaumMm yCTponcTBa cnesyet pyKoBoacTBOBATLCA «lpaBuaamu TeXHU-
KM 6e30nacHOCTM MpW 3KCnayaTauuy 3/1EKTPOYCTAHOBOK, 3/EKTPUYECKUX CTaHUMI U
NOACTAHUMMY, A TaKKe HacToAWMM «PyKoBOACTBOM NO 3KCM/yaTaLmm».

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

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

4) 3azeMneHue v 3aWnTHbIe Mmepbl 6€30MacHOCTM A0/IKHbI BbIMOIHATLCA B COOTBET-
cTBMM C TpeboBaHuAMM aeicTayrowmx "MpaBua ycTponicTBa 3neKTpoycTaHoBok". [ns
3a3eMeHNA YCTPOMCTBA Ha Kopryce 610Ka 3aWwmTbl NPesyCcMOTPeH CreumanbHblii 3a-
3eMAIOWMI BUHT, KOTOPbIA MCNONb3YETCA ANA NMOAKAOYEHUA K 3a3EMAIOLLLEMY KOHTY-
py.
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6.2.2 PasmeLleHrne u MOHTax

1) BHewHKit Bua 610Ka 3aWmThbl, rabapuTHbIe M YCTAHOBOYHbIE pPa3mepbl Npuseae-
Hbl B MTPUTOXKEHUW E.

2) O6bem M NocnefoBaTeIbHOCTb MOHTAXa YCTPOMCTBA:
® CHATb YNaKOBKY, NPOBEPUTL BIOK HA Ha/IMUME MEXAHUYECKUX NMOBPEXAEHUN;
® YCTAaHOBUTb 610K 3aLWMTLI B peieiiHbI OTCEK PeKIoy3epa;
® MOAKNUUTL K BIOKY BHEWHMWE Lenu, NpoBeEpPUTb COOTBETCTBUE COBpaHHOM
CXeMbl TEXHUYECKOW AOKYMEHTALMN Ha YCTPOMCTBO;
® MPOBEPUTb HAAEKHOCTb 3aTAXKKM BONTOBBIX COEAUHEHUNA.

3) Bce paboTbl MO MOHTa¥y, AEMOHTaXKY M 3KCMIyaTaumm 610Ka 4OMKHbI BbINOA-
HATbCA B COOTBETCTBUM C AENCTBYIOWMMM «MeKoTpacnesbiMU NPpaBuaaMm No oxpaHe
TpyAa (npaBuMaamm 6e30nacHOCTM) MPU 3KCMIyaTaLMM 3NEKTPOYCTAaHOBOK», a TaKkKe
[AeNCTBYIOWMMM BEAOMCTBEHHBIMU UHCTPYKLMUAMMU.

6.3 TeKywmit pemoHT
1) YcTpoiicTBO AIBNAETCA BOCCTAHABAMBAEMbIM WU PEMOHTONPUIOAHbIM. PeMOHTO-
NpUro4HOCTb yCTpoicTBa obecneynsaerca:
®  MOAY/NbHOM KOHCTPYKUMEW, MO3BOMIAIOWEN ObICTPO 3aMEHUTb HeUCnpaBHbIA
610K Ha CNpPaBHbIM Ha MecTe YCTaHOBKMU;
® BHYTPEHHEeW CaMOAMarHOCTUKOW, NO3BOAAOWEN BbICTPO BbIABAATL GAKT Heuc-
NPaBHOCTU M ONpPeaeNnaTb HEUCNPABHbIN 31EMEHT;

2) PeMOHT yCTpOMCTBa B NEPUOA rapaHTUINHOM 3KCNNyaTaumMm NpomM3BoamMTCA 3aBO-
[OoM-u3rotoBuTeNem. B nocneaytolme roapl IKCNAyaTaLMu pPeMOHT NMPOU3BOAMUTCA NO
[OrOBOpY C 33aBOAOM-WU3rOTOBUTENEM KBAUGULMPOBAHHBIMU CreLManvucTamu, atre-
CTOBaHHbIMM Ha NPaBO PEMOHTA MUKPOMPOLLECCOPHbIX YCTPOMCTB.

6.4 XpaHeHue

1) YcTpolicTBO A0 BBeAEHMA B 3KCMIyaTaLMIO XPaHUTCA Ha CKAaZe B yrnaKoBKe
npeanpuATUA - U3roTOBUTENSA, NPW TemnepaType OKpyKatoLero Bosayxa -45 no +60°C
1 OTHOCUTENbHOM BRaXKHOCTU 80% (Npu TemnepaTtype 25°C).

N3penve 6e3 ynakoBKM XpPaHUTCA NpU TeMnepaType oKkpyKatowen cpeabl 0 go 40°C
1 OTHOCUTENbHOM BAaXKHOCTU He 6onee 80% (npu TemnepaType 25°C).

2) B nomelLeHMAX ANA XPaHEHUA COAEPsKaHMe MbliM, MapoB KUC/IOT U LWesoYel, ar-
PEeCcCUBHBIX ra3oB W APYr1X BPeAHbIX MPUMECEN, BbI3bIBAOLLMX KOPPO3UIO, HE JO/KHO
NpeBbIWaTh COAEPKAHME KOPPO3MOHHO-aKTUBHBIX areHToB A/a aTmocdepsl Tmna | no
FOCT 15150-69.
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3) FapaHTUIAHbIN CPOK XpaHeHWs ycTpoicTBa 18 mecALLEeB CO AHA U3rOTOBNEHUA.

4) Mpwn cHATAM BIOKA C XpaHEHMA B YCNOBMAX NOHUMKEHHOM TemnepaTypbl Heobxo-
AVMMO Bbl4ep:KaTb ero B yNakoBKe He MeHee AByX 4acoB NPU KOMHATHOM Temneparype.

6.5 TpaHcnopTupoBaHue

1) U3pgenune TPaHCNOPTUPYETCA B KPbITbIX KENe3HOA40POXKHbIX BaroHax, NepeBo3mnT-
€ aBTOMOBU/IbHBIM TPAHCMOPTOM C 3aLLMUTON OT AOMKAA M CHEra, a TaKXKe TPaHCNopPTU-
pyeTca B repmeTU3MpPOBaHHbIX OTan/JnMBaeMbiX OTCEKax camosieToB. [lpu nepeBo3Ke B
KENe3HOL40POXKHbIX BaroHax BMA, OTNPABKU - MENIKUIA, MAIOTOHHAMXKHbIW.

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

6.6 YTnausaums

YCTPOWCTBO HE COAEPKMUT BELLECTB U KOMMOHEHTOB, BPEAHO B/AUAIOLWMX Ha OKpY-
JKAIOLLYIO Cpesy M 340p0Bbe Ye/I0BEKA, MO3TOMY OCOBbIX Mep MO 3aLuTe NPU yTUAN3a-
uun He TpebyeTca.
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BHewHue uenu 6noka MK3MN-NC/TT(M)
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NPUNOXEHUE b

PekomeHAauMM No HACTPOIKE BPEMATOKOBbIX XapaKTePUCTUK cpabaTbiBaHMsA

Mpwn HacTpolike cTyneHe MT3 moryT 6biTb BbiGpaHbl CAeayloLMe XapakTePUCTUKN
cpabaTbiBaHUA:
e HesaBMCMMble — BpeMA cpabaTbiBaHWNA He 3aBUCMT OT BE/IMYMHbI NPOTEKAIOLLLErO
TOKa;
e 3aBucumble TMNa M3IK — Bpemsa cpabaTbiBaHMA oNpeaenseTca BeJIMYNHON Npo-
TeKaloLwero ToKa.

3aBMCMMbIE XapaKTePUCTUKM NPeACTaB/eHbl CTaHAAPTHBIMU TUNAaMKU U ONMCHIBAIOT-
CA Bblpa*XeHunem:
A-T
tepap =
1

AT
(m) -1
roe:

tcpas — BPEMSA CpabaTbiBaHUS;
A, p — KOHCTaHTbI;

T — K03 OMLUMEHT BpeMeHU;

| — NnpoTeKatoLwmi TOK;

lyct — yCTaBKa no TOKYy.

) (B.1)

Tabnvua b.1 - Tunbl cTaHAAPTHBIX XapaKTePUCTMK cpabaTbiBaHMA
HasBaHue xapaKTepucTuku Koadpopuument A KoadpduumeHr p
MHBepcHasn 0,14 0,02
[NntenbHO MHBEPCHaA 120 1
3HauMTeNbHO UHBEPCHaA 13,5 1
DKCTpemanbHO NHBEpPCHaA 80 2

Kpome Toro, nosib3oBaTento AOMNOAHUTE/IBHO BO3MOMHO M3MEHATb CTaHAAPTHble
XapaKTepPUCTUKM C MOMOLLbIO KO3GULMEHTOB HACTPOMKM.
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Tabnnua b.2 - KoadppuumeHTbl HAaCTPOMKKN XapaKTEPUCTMK cpabaTbiBaHUA

Avana3oH
HanmeHoBaHue HasHaueHue
U3MeHeHuUs
MosBonser BbIGpPaTb M3 cemeicTBa
XapaKTEPUCTUK OnpeaeneHHylo Xapak-
«TK» TepUCTUKy. Yem 6onble KoapduLmeHT, 0— 2500
KoadpduumeHT no spemeHn TeM Bbllle PacnonaraeTcs Xapaktepu- ’
cTVKa cpabaTbiBaHMA U 6onblue Bpems
cpabaTbiBaHWA NPU OAUHAKOBOM TOKeE.
«Tmax»
OrpaHMumMBaeT MaKcMMasbHOe Bpems
KoaddurumeHT makcumano- P P 0-300c
cpabaTbiBaHWA 3aLLMUTbI.
HOro BpemeHu cpabaTbiBa-
«Tmin» o
rpaHUuYMBaET MUHUMaNbHOE BpEMsA
KoaddumumeHT muHMManb- P P 0-300c
cpabaTbiBaHUA 3aLLMUTDI.
HOro BpemeHu cpabaTbiBa-
«To» JlononHUTeNbHO yBeanuMBaeT Bpems
[JononHntenoHas BblaepK- cpabaTbiBaHMA. MoAHUMaET xapaKTepu- 0-5c¢
Ka BpemeHu CTUKY cpabaTbiBaHUA BBEPX.
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PucyHok B.1 — Mpumep nameHeHus BTX cpabaTbiBaHUs
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PykosoacTso no skcnayataumm MK3M-MC, MK3MN-NC/TT, MK3MN-NC(M), MK3MN-NC/TT(M)

MHBepCcHan xapakTepucTuka
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PykoBogcTeo no aKkcnayataumm MK3MM-MC, MK3MN-NC/TT, MK3N-NC(M), MK3MN-NC/TT(M)

CnIbHO MHBEPCHAA XapaKTepUCTUKa
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PykosoacTso no skcnayataumm MK3M-MC, MK3MN-NC/TT, MK3MN-NC(M), MK3MN-NC/TT(M)

YpesBblyaliHO MHBEPCHAA XapaKTepuCcTUKa
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PykoBogcTeo no aKkcnayataumm MK3MM-MC, MK3MN-NC/TT, MK3N-NC(M), MK3MN-NC/TT(M)

[NuTenbHO MHBEPCHAA XapaKTepucTmKa
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PykosoacTso no skcnayataumm MK3M-MC, MK3MN-NC/TT, MK3MN-NC(M), MK3MN-NC/TT(M)

NPUNOXKEHUE B

CTaTycHble 6UTbl YyCTPOMCTBA M NPU3HAKM CpabaTbiBaHWA 3aLWnUT

CTaTyCHble perucrpbl
Cratyc 0 Cratyc 1 Crartyc 2 Cratyc 3 Craryc4 Cratyc 5
AMB4 OTK ot sawmt Otk BKOYEHO MT31+ MT31+
ot bJIK curHan
C6poc AMNB Brok ot - OTKAlOYEHO MT32+ MT32+
Heuncnp curHan
Bnok ATB HM+ - - MT33+ MT33+
curHan
BK/1no AMB HM- - _ MT34+ MT34+
curHan
MNyck AMNB Ucrl - PB MT31- MT31-
CUrHan
lotos AlB Uct2 Hewncnp BB PO MT32- MT32-
CUrHan
MutaHue ¢ 2x HeucnpasHocTb MT33-
furanue CTOPOH HUY MK3n curHan MT33-
Bxop Tpurrepa Bbnok Heucnp MT34-
AMBL «3anpet AMNB» Orwas BB MK3n curHan MT34
ANB2 Orcyretsyer - Bnokuposka 331+ 331+
Uctl curHan
ANB3 Oreyretayer CN OTKN KsutnposaHue 332+ 332+
Uct2 curHan
331-
3anpet AlNB Bsog ABP M CwurHan 33 Hewucnp 331-
CUrHan
332-
[oToB ABP cT1 Bsog ABP TY - ABapus 332-
curHan
loTtos ABP cT2 BKNTY - - 3MH 3MH
curHan
loTos ABP OTKNTY - Bbizos 3MH 3MH
curHan
Bnok ABP CBEPOCTY - PMNB 3HH 3HH
curHan
B
ce MT3 CBPOC MY - PMO sHo 3HO
BblBEAEHbI curHan
3433-117-23566247.P3 101




PykoBogcTeo no aKkcnayataumm MK3MM-MC, MK3MN-NC/TT, MK3N-NC(M), MK3MN-NC/TT(M)

BHyTpeHHue
Cratyc 6 Tpurrepbli Bxopbi Bbixoapl
Y P P BXoAbl 610Ka A A
Bu.saw1 3anper ANB OTK/ BB BK/ In1 K1
CUrH
BH.3aw, 2
[oToBHOCTL BK/N1 BB OTKN In2 K2
CUrH
SanperANBoT oo AnB1 Bnok BK/1 PMO In In3 K3
BH.3aw, 1
3anpet AlB o] Otkas
BH.3a1 2 Bnok AMNB2 BK/1 BB PMB In In4
Ortkas
- Bnok AMNB3 OTK/1 BB KoHTtponb BB In5 -
- Myck AMNB BkntoyeHo Bnok BK/ In6 -
- ANB2 Ortkas BB TY In7 -
- ANB3 - BHew OTK/1 - -
- AnB4 - BHew OTKN2 - -
- bnok AMNB4 - Bsog ABP - -
3HH curn - BK/1 no AMNB Pasp AMNB - -
3H® curH Pa3p ABP BK/1 no ABP Hewncnp U - -
3HH BK/1 no ABP K1 My - -
3H® ABP BBegeH K2 - - -
Br.3aw 1 Hewcnp K3 - - -
OTKN
BH.3aw, 2 Aapus _ _ _ _
OTKA
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PykosoacTso no skcnayataumm MK3M-MC, MK3MN-NC/TT, MK3MN-NC(M), MK3MN-NC/TT(M)

NMPUNOXEHUE T

PekomeHaaumm No NOAKAIOYEHUIO AATYMKOB TOKA M HaNpPAXeHUA

Llenn namepeHna ToKa NOAKAOYAIOTCA K 3aWmTe Npu noMmoLm Kabena Tuna «Butas
napa B 3KpaHe» AMHoN He 6onee 20 meTpoB. Lienu nsmepeHns HanpsXeHuin NoaKto-
YaloTCA NPU NOMOLLM OLHOMKUABHOTO Kabensa B aKpaHe. NogKAoYeHUe KaXKA0ro KaHana
M3MepeHUa BbINOHAETCA OTAE/bHOW NWHWEN. Bce 3KpaHbl M3mepuTesbHbIX Lenen
3a3emnAtoTcA co cTopoHbl MK3MM Ha Kopnyc 610Ka 3aLUmnThbl.

BHumanume!! Mpu coegmHeHUM BbICOKOBONBTHOTO U HU3KOBOLTHOTO LWKahoB C No-
MOLLbIO NMPOXOAHOTO pasbema HeEOOBXOAMMO 3KPaH KaxAoW U3MepPUTENbHOW LLenu nNpo-
BOAMTb Yepe3 OTAE/IbHbIM KOHTAKT pa3bemMa. 3a3em/ieHne KaxKaoro aKpaHa npousso-
ANTCA TONbKO B OAHOM TOUKe - Ha kopnyce MK3M-MC.

PekomeHayeTca ycTaHaBAnBaTb AaTunk Toka ICTPA-AT-01 Ha BbIXOAHOW M30AATOP
BbICOKOBO/IbTHOTO MoAy/A. B cnyyae ycTaHOBKM AaTyMKa Ha BXOLHOMN M30NATOpP cnepy-
eT NOMEeHATb MecTamu noakntoveHne knemm Nel n Ne2.

Kaxkpaa BHeWHAA uenb, noasexalias 3a3emMNeHUIo, BbINMOJIHAETCA OTAE/IbHbIM
NPOBOAOM A0 KLUMHKM 3a3emaeHna». Npu 3Tom Heob6X0ANMMO 3a3eMINTL:

e 00ULytO TOUKY Lienei HanpsxkeHns (X2:12, X2:16);

e Knemmy No4 y KaxKaoro nsmeputenoHoro gatumka KATH-01-2;

e  KOpNyC Kaxk40ro BbICOKOBOALTHOro conpotusnenma 3CTPA-BC-01;

e Kopnyc 6/10Ka 3aWwuThbI.
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PykoBogcTeo no aKkcnayataumm MK3MM-MC, MK3MN-NC/TT, MK3N-NC(M), MK3MN-NC/TT(M)

Mpumep nogkntoveHuna gatumkos KATH-01-2
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PykosoacTso no skcnayataumm MK3M-MC, MK3MN-NC/TT, MK3MN-NC(M), MK3MN-NC/TT(M)

Mpumep nogkntoveHusa gatumkos KATH-01-3

BbicoKOBONbTHLIA MOAYNb Hu3koBONbTHBIA WKad
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PykoBogcTeo no aKkcnayataumm MK3MM-MC, MK3MN-NC/TT, MK3N-NC(M), MK3MN-NC/TT(M)

Mpumep nogkntoveHuna aatumkos AT n BC

DCTPA-AT-01 thasza A MK3M - Nnc
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PykosoacTso no skcnayataumm MK3M-MC, MK3MN-NC/TT, MK3MN-NC(M), MK3MN-NC/TT(M)

NMPUNOXEHUE 4

CMMCOK NPOTOKONOB COBbITUM

Ne npoToKona CobbiTuA
1 MutaHne cHATO/NoAaHo
2 CKOppEeKTMpOBaHbI Yacbl Nnocae cbon
3 M3meHeHWe aaTbl U BpemeHun
4 OuuncTKa CYETYMKOB MOTOHACOB
5 OuuncTKa CYETYMKOB IHEpPrum
6 _
7 BrtoueHne/oTkoueHne BB mecTHoe
8 BrtoyeHne/oTkoueHne BB yepes TY
9 KeutuposaHue yepes MY/TY/mecTHoe
10 OuUMCTKa CYETYMKOB KOMMYTaLNI
11 OuMCTKa CYETUMKOB CpabaTbiBaHUA 3aLUUT
12 BkntoueHune BB no AlMNB
13 MporpammupoBaHme 3aBOACKUX HACTPOEK
14 BoccTtaHoBneHMe 3aBOACKMX HAaCTPOEK
15 ABTOMAaTMUYECKUIA Mepexos Ha 3MMHee/neTHee Bpems
16 BkntoueHune BB no ABP
17 3aBoacKan KoHbUrypauma Bxoa08/BbiXxoa08
18 MporpammunpoBaHme 3aBOACKMX YCTAaBOK
19 -
20 -

3433-117-23566247.P3 107



PykoBoacTBO no akcnyatauum MK3M-MC, MK3N-NC/TT, MK3M-NC(M), MK3MN-NC/TT(M)

NPUNOXEHUE E

BHewWwHKI Bua 1 rabapuTHblit YepTex kopnyca MK3MM-MNC
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PykoBoacTBo no akcnayatauum MK3M-MC, MK3MN-NC/TT, MK3N-MC(M), MK3M-NC/TT(M)

FabapuTHbIN YepTesk kopnyca MK3M-NC/TT
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PykoBogcTeo no aKkcnayataumm MK3MM-MC, MK3MN-NC/TT, MK3N-NC(M), MK3MN-NC/TT(M)

labapuTHbIN YyepTex Kopnyca MK3MN-NC(M)
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PykosoacTso no skcnayataumm MK3M-MC, MK3MN-NC/TT, MK3MN-NC(M), MK3MN-NC/TT(M)

FabapuTHbI YepTex Kopnyca MK3M-NC/TT(M)
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