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MNepeueHb cokpaLieHnit

- aBTOMATUYeCKOe BKIKOYEHME pe3epBa;
- aBTOMATU4YeCKOe NMOBTOPHOE BKAKOYEHUE;

- aBTOMaTUYeCKasa YacTOTHaA pasrpyskKa;

- BbICOKOBO/IbTHbI BbIK/AOYATENb;

- BOCCTAaHOB/IEHME HOPMA/IbHOMO PEXNMA;

- ’UAKOKPUCTANNYECKUIA MHOMKATOP;

- 3eM/1AHanA 3aWwmTa (0T 3aMblKaHMIN Ha 3eMAL0);

- 3alWMTa MUHMMANIbHOIO HaNpAXKeHus;

- 3alMTa MUHMMAJIBHOIO TOKa;

- 3aLWMTA OT HECMMMETPUM Pa3HbIX TOKOB;

- 3alMTa OT NOBbILIEHHOrO HANPAXKeHUsA;

- 3alWMTa OT Ny/IbCaLMM TOKOB;

- KOMNNEKTHOE pacnpeaennTenbHoeE yCTPOICTBO;

- Kamepa cbopHas 0AHOCTOPOHHEro 06CNyKMBaHUS;

- KOMMJIEKTHAA TpaHCPOPMATOPHAA NOACTAHLUSA;

- IornYeckan 3almTa WnH;

- MMKPOKOHTpO/IepHaa (MMKPONpPOLLECCOpPHan) 3aLumnTa NpucoegmHeHnn;
- MK3I1 BBOgHOrO NpncoegnHeHuns;

- MK3I1 oTxoaAwero npucoeguHeHUs;

- MK3I1 ceKyuMoHHOro BbIKAOYaTeNs;

- MK3I TpaHcpopmaTopa HanpsKeHus;

- MaKCMMa/ibHaA TOKOBAA 3aLMTa;

- 0gHO}A3HOE 3aMblKaHMe Ha 3eMI0;

- MYCKOBOW OpraH Hanps»KeHus;

- PEXUM NapannenbHoi paboTol;

- NyNbT YNPaBAEHNA N NHOUKALUMK;

- py4yHOE BKAOYEHUE;

- Py4HOE OTKAOYEHMUE;

- pene NosoXKeHUA BKIYEHO;

- pene NoJIoXKeHUA OTKUYEHO;

- TeIeN3MEPEHUE;

- TpaHchOpPMaATOpP HaNpPAXKEHUS;

- TenecurHanmsauma;

- TpaHchOpMaTOp TOK3;

- TpaHchOpMaTOp TOKA HYNEBOW NOCNEA0BATE/IbHOCTY;
- TefieynpaB/eHune;

- YPOBEHb A0CTYNa;

- yckopeHue MT3;

- YCTPOMCTBO pe3epBUPOBAHMA NPU OTKA3e BbIKAOYATENS;
- YCTPOMCTBO COMPAXKEHUA C TPAHCHOPMATOPOM TOKa;

- YCTPOMCTBO COMPAXKEHUA C TPAHCHOPMATOPOM HaNpPAXKEHUS;
- 9NEKTPOMArHuT.
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HacToswee pykoBoACTBO NO 3KCMAAyaTauMm npegHasHavYeHo A9 O3HAKOMNEHUA C TeXHUYECKU-
MW OAHHBIMW, KOHCTPYKLMEN, YCTPOMCTBOM, NMPUHLMNOM PaboTbl U NpaBMIaMM SKCNAyaTauMn MUK-
POKOHTPONNIEPHOM (MMKPOMPOLLECCOPHOW) 3aLmTbl NpucoeanHeHmini MK3M-1 / MK3M-M1.

Bnok paspabotaH B cooTBeTcTBMEM C TpeboBaHuaMKM P 34.35.310-97 «Obuwme TeEXHUYECKME
TpeboBaHMA K MUKPOMPOLLECCOPHbBIM YCTPOMCTBAM 3aLUTbl U aBTOMATUKM 3Heprocuctem» ¢ cobnto-
AeHneM Heobxoammbix TpeboBaHWUN ANA NPUMEHEHUA HA MNOACTAHLMAX KaK C MOCTOAHHbBIM, TaK U C
nepemMeHHbIM (BbINPAMAEHHbIM NepPeMEHHbIM) ONepPaTUBHLIM TOKOM.

K sKkcnnyaTaumm 610Ka [OMNYCKalOTCA /MUA, M3YYMBLUME HACTOAWMI AOKYMEHT, MacnoprT,
MMeloLLLMe COOTBETCTBYHOLLYO FPynMny AOMYCKa U NOATOTOBKY B 06/1aCTU NPOMBbILNEHHOW 3/1EKTPOHMU-
KM U MUKPOMPOLLECCOPHOMN TEXHUKMW.

MpepnpuATMe-U3roToBUTEIb MOXKET BHOCUTb U3MEHEHWNA B YCTPOMCTBO, CBA3AHHbIE C ero ycosep-
LIEHCTBOBaHMEM, B Le/IOM He yXyAlatowme ero XxapakTepucTUKN N He OTpaxKeHHble B JaHHOM AOKy-
MeHTe.
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1 HASHAYEHMUE

1) MWKPOKOHTpO/INEPHOE (MUKPOMPOLLECCOPHOE) YCTPOMCTBO 3aluMUTbl MpeaHa3HayYeHo AnA
BbIMOJIHEHUA PYHKUMIN penernHON 3alMTbl, aBTOMaTUKN, YNPaBIEHNA U CUTHAIN3aUUM NpucoeanHe-
HUI Hanps»KeHnem 6-35kB Ha NoACTaHUMAX C NepeMeHHbIM, BbINPAMIEHHbIM NepPeMeHHbIM M NOCTO-
AHHbIM ONEepPaTUBHbLIM TOKOM.

Bnok obecneumBaeT GyHKLMM 3aLLMUTbI U ABTOMATUKM BO3AYLWHbIX U KabenbHbIX TMHUIN dnekK-
Tponepegayu, BbliKAOYaTenen pacnpenenntesibHblX YCTPONCTB, TPAHCHOPMATOPOB MOLLHOCTbIO A0
6,3MBA 1 aneKkTpoaBuratenein MowwHocTbo 8o 4MBT.

YcTpoiictBo 6/10Ka NpegHasHayYeHo 4NA YCTaHOBKM B penieliHblx oTcekax KCO, KPY, KPYH, KTr1,
Ha penenHbIX NAaHenAX 1 NynbTax yNpaBAeHUA 3NeKTPOCTaHUUI U NOACTAHLUN.

Bnokn moryt BKAtovaTbea B ACY Tl 1M MHPOPMALMOHHO-YNPaBAAOWME CUCTEMbI B Ka4yecTBe
NOACUCTEMbI HUXKHETO YPOBHA. YCTPOMCTBO BbIAAET HA yAaNeHHble paboune mecTa aKCnyaTaunoH-
HOro M AUCNEeTYepPCKOro NepcoHana MHGOPMaLMI0 O NONOKEHMM KOMMYTALMOHHOIO annapara, 3ape-
TMCTPUPOBAHHYIO MHPOPMALMIO aBapUIiHbIX COObITUM, TEKYLLYO MHGOPMALMIO NO BCEM KOHTPOAU-
pyembiMm napameTpam.

2) Bnok npeaHasHayeH gnA aKCnayaTauMmM B HOPMAbHbIX KIMMATUYECKUX YCOBUAX (BMA KNK-
maTtmnyeckoro ncnonHexHna YX/13.1 no FOCT 15150-69):
e aMana3oH paboumnx 3HaYeHU TemnepaTypbl (NpegenbHble 3HaYeHus) — ot -40 go +55°C ana
moaudukaumm c OLED nHaukatopom u ot -20 go +55°C ana mogmndukaumnm c KKU;
® OTHOCUTE/IbHAA BNAXKHOCTb BO34yXa (cpeaHeroaosoe 3HayeHune) — 80% npwm 25°C;
e TUN atmocdepbl MO COAEPHKAHMIO HA OTKPbITOM BO34yXe KOPPO3MOHHO-aKTUBHbIX areHToB -
I,
e Mana3oH pabouunx 3HauyeHu aTmocdepHoro aasneHms — ot 75 ao 106,7kMa;
® BbICOTa Haj, ypoBHEM Mops He 6osiee 2000Mm.
3) Ycnosusa akcnayaTaummn 610Ka A0OMKHbI UCKAOYATb BO3AENCTBUE NPSAMOro CONHEYHOrO U3Ny-
4yeHuAa, NpaMmoe nonagaHue aTMocdepHbIX 0CaAKOB, KOHAEHCAUMIO BIAarM U HaiMyne arpeccmsHOm
cpeapbl.

4) Bnok coOTBETCTBYET rpynne mMexaHM4yeckoro ncnonHeHma M7 no NOCT 17516.1 no Bo3gencT-
BMIO MEXaHUYECKMX BHELHWX Bo3aencTayowmnx ¢akTopos. bnoK BbiaepkmBaeT BUbpaLMOHHbIE Ha-
rPY3KM C MaKCMMaNbHbIM yCKOpeHuem A0 1g B AnanasoHe yactoT oT 0,5 ao 100ly, oAnHOYHbIE yaap-
Hble Harpy3Ku ANUTENbHOCTbIO OT 2 A0 20MC C MaKCMManbHbIM ycKopeHnem A0 3g. CeMcMoCTOMKOCTb
cootBeTcTByeT FOCT 17516.1-90.

5) CteneHb 3awmTtbl no MOCT 14254-96 ans 060104KkM 610Ka IP40, ons pa3beMHbIX KOHTAKTOB —
IP20.

6) Bnok cooTtBetcTBYeT Knaccy | no FOCT 12.2.007-75 no crnocoby 3awmTbl YeN0BEKA OT nopa-
KEHUA SINEKTPUUYECKMM TOKOM.

7) Ona noakntoveHus 610Ka K BHEWHUM Lensm npeaycMoTPeHbl KAEMMHbIe KoMoAKW. Kor-
TaKTHble coeaAMHEHUA COOTBETCTBYHIOT Knaccy 2 no NOCT 10434-82.

8) TpeboBaHMA HACTOALLErO AOKYMEHTA B YacCTU BHELUHUX BO3AENCTBYHOWMX GaKTOPOB ABNAIOT-
cA 06s3aTeIbHbIMM KaK OTHOCALLMECA K TpeboBaHMAM 6e30nacHOCTy.

6 27.12.31-101-23566247



PykoBoacTBO Mo akcnayaTaunmn MK3M-1 / MK3MN-M1

2 OCHOBHbIE ®YHKLUN YCTPOMUCTBA

bnok npeacrtaBnser coboi KOMOMHMPOBAHHOE MHOTOQYHKUMOHANbHOE YCTPOMCTBO, peanu-
3ytowee pasnmyHble GYHKLUN 3aWMTbl, USMEPEHUA, KOHTPOANSA, OTOOpaXKeHnsa MHPopmaLnmn, aBToMa-
TUKW, A TaKXKe ynpaBieHMA KOMMYTAUMOHHbIMK annapaTamu. Mcnonb3oBaHne aHanoro-undpposomn u
MWKPONPOLECCOPHOM 31eMEHTHOM Ha3bl 06ecneymnBaeT BbICOKY TOYHOCTb MU3MEPEHUIA, MOCTOAHCTBO
XapaKTepuUCTUK.

B KauecTBe AaTYMKOB TOKA MCNONL3YIOTCA TpaHCchOpMaTopbl TOKA. N3mepeHne NUHENHbIX U
basHbIX HAaNPAXKEHWN OCYLLEeCTBAAETCA C MOMOLLbIO NMPOMENKYTOUYHbIX TPAHCPOPMATOPOB HanpsaxKe-
HUA.

YCTPOWCTBO B 3aBMCMMOCTH OT BblbpaHHOW cepBucHol ycTasku (OT / BB / CB / TH) moxkeT ycTa-
HaB/MBATbCA HA OTXOAALLee NpUCcoeaAnHEeHUe, BBOAHOW WU CEKLMOHHBIM BbiKAOYaTenb, TpaHcdop-
MaTop HanpAXKeHuA.

Peanusyemble ycTPOMCTBOM GYHKLMM 3aWMTbl U aBTOMATUKKN NpuBeAeHbl B Tabanue, KotTopas
npeacTaBfeHa HUXKe.

DYHKUMM 3aWUTDbI oT CB BB TH

Tpu cTyneHu HeHanpasaeHHo MT3 (MT3-1 / MT3-2 / MT3-3) v v v
MT3-2 ¢ NyCKOM NO HanNpAXKeHuto v v v
YMT3-2 v v v
MT3-3 ¢ He3aBMCUMO XapPaKTEPUCTUKON cpabaTbiBaHUA Y v v
MT3-3 c 3aBMCUMOI XapaKTEPUCTUKOMN cpabaTbiBaHMA Y
MT3-3 ¢ MHTerpasbHO-3aBUCUMOM XapaKTEPUCTUKOMN cpabaTbiBaHMS v
HeHanpaBneHHaa TokoBadA 33 v v v
ToKoBas 33 ¢ nyckom no HanpsaxeHuto 3Ug v v v
Curnanmsayma 033 no HanpsaxeHuto 3Ug v
3awnTa oT HeCUMMETPUM Pa3HbIX TOKOB v
3aWmnTa MMHUMANBLHOIO TOKA v
3awmTa oT nyAbcauum ToKa v
JNlornyeckas 3awmra WuH v v v
3aWwmnTa MMHUMA/IbHOM YacTOTb! v
3aWwmTa MMHMUMANbLHOTO HAaNPAXeHUA
3alwmTa OT NOBbILWEHHOrO HaNpPAXeHUA Y

®DYHKLMN aBTOMATUKMU oT CB BB TH
ABP/BHP v v Y
AlNB Y vV
OTKAKOYEHWE OT BHELUHUX 3almT v v v v
YPOB vV vV vV
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U3mepeHus oT CB BB TH
dasHble TOKK vV v v
ToKu npamoii, 06paTHOM 1 HyNeBOM NOCNeA0BaTEe/IbHOCTU v v v

®asHble N NNHENHbIE HanpAa*xXeHuAa

HanpsarkeHna npamoi, o6paTHOM 1 HyNeBOW NOCNEA0BATENBHOCTH

YpoBeHb HECUMMETPUM MO TOKaMm v v v
YpoBeHb HECUMMETPUU MO HAMPAKEHMAM v
YacroTa v
TennoBon MMNybC NeperpysKku v
CyeTumkm oT CB BB TH
CyeTumKm cpabaTbiBaHMA 3aLWLMUT v Y Y v
CYyeTYMK KOMMYTaLLNI BbIKAKOYATENSA v v v
Perucrtpatopbl oT CB BB TH

Pernctpatop U3MeHeHU yCTaBOK

Pernctpatop cobbiTuii

Perncrpatop aBapuiHbIX / CyTOYHbIX COBbITUIA

< [ (< | <
< < (< | <
< < [ < | <
< < [ < | <

LUundposoit ocunnnorpad ¢ popmatom «Comtrade»

®YHKUUM ANArHOCTUKM INeKTpoasuratenei (tonbko gna MK3MN-0OT)

e OnpeaeneHune NycKOBOro TOKa
e BbifBNEHME NOBbIWEHHOM NYNbCUPYIOLLLEN Harpy3Ku
e KOHTPO/Ib YCIOBUIM MYCKa, BblAaya CUrHaa NPU UX OTKJIOHEHUM

e [peaynpexaeHne NOBTOPHbIX MYCKOB, NPW KOTOPbIX HEM3HEXKHO cpabaTbiBaHWE 3aLLMTbI OT
neperpysku

e OTobparkeHne BpemMeHM 40 OTKIOYEHMA NO MHTErPasibHOM XapaKTePUCTUKE

e OtvobparkeHue BpemeHU A0 CHATUA BIOKMPOBKM BKIKOYEHUA INEKTPOABUraTENA NOC/E ero
OTK/IIOYEHMA 3aLLMTON OT NeperpysKku

CepBUCHble pYyHKLUMU

e TeneynpasneHue, TeNeCUrHanmM3auma, TefiensmepeHun

e [locneposatenbHblt nHTepdelic RS485 ¢ npoTokonom obmeHa MODBUS RTU

e JlorMKa AMarHOCTUKM N yNpaBAEHUA BbIKAOYATENEM

e CB06OAHO NpOrpaMmupyembie BXoAabl/BbiXxoAbl

e 3agaHuWe Ha3BaHUM ANA BHELHUX 3aWmT

e XpaHeHue YyCTaBOK B SHEPrOHE3aBMCMMOM MaMATH

e [lporpammunpyemblie CBETOAMOAbI Ha NyAbTe ynpasaeHus (Tonbko ans MK3M-M1)
e HecKo/bKO ypOBHEN A0CTYNA K HAaCTPOMKe KOHPUIrypauum 1 NpocMoTpa AaHHbIX
e PepaKTMpOBaHME YCTaBOK B aBTOHOMHOM PEXUME
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3 TEXHUHECKUE XAPAKTEPUCTUKU

3.1 OcHOBHbIE TEXHUUYECKUE XapaKTEPUCTUKU YCTPOMUCTBA

AHanorosble BXoAbl

HomMHanbHaa 4actoTa NepemMeHHOro Toka 500y,
Pabouunit gnana3oH YacToTbl NEPEMEHHOr0 TOKa 45 -55ly,
Konunyectso KaHanoB namepeHna TOKOB 3
N3mepaemble TOKK Ia, Ic, 3l
HoMMHanbHbIM NepemMeHHbI TOK LLenel 3awmnTbl oT MexaydasHbix K3 1; 5A
[dnanasoH namepeHns ¢pasHbiX TOKOB, BO BTOPUYHbIA BEAUYMHAX 0,2 —200A
OCHOBHas OTHOCUTENbHAA NOrPELIHOCTb U3MEPEHMA ot 1 oo 100A 2%
¢$asHbIX TOKOB ot 100 oo 200A 5%
AnanasoH namepeHma Toka 3lg BO BTOPUYHbBIX BEAUYMHAX 0,01-12A
OcHOBHaa OTHOCUTENbHAA NOrpeLHOCTb U3MepeHma Toka 3l 2%

ANNTEeNbHO 20A
TepmunyecKkas CTOMKOCTb Lene ToKa, He bonee B TeueHue 10c 150A

B TeueHue 1c 500A
MNoTpebnsemas MOLLHOCTb BCEX Lenei nepeMeHHOro ToKa 0,1BA/Ha da3zy
KonnyectBo KaHanoB n3mepeHUa HanparKeHum 3
N3amepaemble HanpAXeHnA Ua, Ug, Uc
[JManasoH n3mepeHns HanpaxeHun 1,5-160B
OCHOBHas OTHOCUTENIbHAA NOTrPELHOCTb U3MEPEHNA HANPAXKEHUN £2%
B AmanasoHe ot 1 go 100B
TepmunyecKas CTOMKOCTb Lenei HanpaxxeHusa, AMTeNbHO 250B
MNoTpebnsemas MOLHOCTb Lenen HanpsasKeHusa 0,15BA Ha BxopA
OcHoBHas abcontoTHasA NOrpeLwHoCTb U3MEPEHNSA YIN0B <t]1e@
OcHoBHas abcontoTHasA NOrpeLHOCTb USMEPEHUA YACTOTbI CETU <10,01Ty,
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[OVCcKpeTHble BXoAbl

Konnuectso BxoaoB 7

HomunHanbHOe HanpAXeHWe BXOAHbIX CUFHAN0B 220B

YpoBeHb HanpsaKeHMA HaAeKHOro cpabaTtbiBaHUA > 1408

YpoBeHb HanpsKeHMa HageKHoro HecpabaTbiBaHMA <1008B

[ANnTenbHOCTb BXOAHOIFO CUTHaNa, JOCTAaTOYHOro ANA cpabaTbiBaHMA > 15mc

MNoTpebnsemas MOLWHOCTb MPU HOMMUHA/IbHOM HaNpPAXKeHUn <0,5BT

[OucKpeTHble BbIXOAbI

KonnyectBo BbIXxo408 6

KoMmyTrpyemblit NOCTOAHHDLIN TOK HanpaxeHnem 250B npu akTUBHO- <0.25A

WHAYKTUBHOW Harpy3Ke u NoctoAaHHoM BpemeHu o 0,05¢ ’

KommyTupyembin nepemeHHbIN TOK HanpsarkeHnem 400B npu akTUBHO- <aA

WHAYKTUBHOW HarpysKke u NoctoaHHoM sBpemenu o 0,05¢

KoMmmyTrpyemblit nepemMeHHbIN TOK HanpsaxkeHnem 260B npu akTUBHO- <7A

WHAYKTUBHOW Harpy3sKe U NoctoaHHoM Bpemenu o 0,05¢

NHTepdeiic cBasu RS485

MNpoTokon obmeHa MODBUS RTU
4800, 9600,

CkopocTtb 06meHa gaHHbIMK, 604

19200, 38400

Konunyectso nogkntovaemblx yCTpOI\;ICTB B CETU

<32

MaKcumanbHO JOoNYyCTUMAA ANHA ANHUN 1500 meTpos
MutaHune

HomMMHanbHOe HanpAXeHWne onepaTMBHONo TOKA ~/=220B
Pabounit Anana3oH HanpaAXeHMa NnepeMeHHOro onepaTUBHOrO TOKa 85 —265B
Pabounit gMana3oH HanpsaKeHMA NOCTOAHHOIo oNepaTUBHONO TOKA 120-3708B
MotpebneHune Lenen onepaTMBHOIO TOKA B COCTOAAHMM NOKOA U cpabaTbiBa- <5/7B1

HMA 6/10Ka 3aLLUTbI B

FabapuTHble pa3amepbl U Macca YCTPOMCTBa

labaputHble pasmepbl 6/10Ka 210x125x165mm
Macca 610Ka <1,5kr

10
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PykoBoacTBO Mo akcnayaTaunmn MK3M-1 / MK3MN-M1

3.2 TpeboBaHUA K CONPOTUBAEHUIO U30NALUN

1) ConpoTtuBaeHne U3onaALMN BCEX HE3AaBUCUMMDbIX Lienen yCTponcTea (Kpome nopTta nocnenoBsa-
Te/IbHOW nepeAayn AaHHbIX) OTHOCUTE/NIbHO Kopnyca W mexay coboit A0MKHO OblTb He MeHee
10MOm.

XapaKTepuCTUKK, NpUBEAEHHbIE B AanbHenwemM 6e3 cneumanbHbiX OrOBOPOK, COOTBETCTBYHOT
HOPMaNbHbIM YCIOBUAM:

® TemnepaType OKpy:Katowero sosgyxa (20+5)°C;

® OTHOCUTE/IbHOW BNIa*KHOCTU He bonee 80%;

e atmocdepHomy aasneHuto ot 86 go 106k(Ma;

® HOMMWHA/NIbHOMY 3HAaYEHMIO HaMNPAKEHNA ONEePaTUBHOIO TOKa;

® HOMWHA/IbHOM YacTOTe NepPeMeHHOro ToKa.

2) dneKTpmyeckaa N3oNaALMNAa MeXLy BCEMU HE3aBUCUMMbIMM LLeNAMM (KpoMme nopTa nocaenosa-
TEeNbHOM Nnepefayun AaHHbIX) OTHOCMTE/IbHO KOPMyca M BCEX HE3aBUCMMbIX LLEenen mexay coboi Bbi-
nepxuBaet 6e3 npoboa 1 nepekpbITUA MUchbiTaTenbHoe HanpsxeHne 1000B (adpdekTnBHOE 3Haye-
HWe) NnepemeHHOro Toka YyactoTbl 50y, B TeyeHne 1 MUH.

JNneKTpuyeckasa nsonauma Lenemn cBAsn ¢ BHELWHUMU YCTPOMCTBAMM C HOMUHA/IbHbIM HanpsKe-
HMem He 6onee 60B OTHOCMTENBHO KOpnyca U APYrMX HE3aBUCUMBbIX Lenen 0NXKHa BblAeprKMBaTb
ucnoiTatenbHoe HanpaxkeHmne 500B vyactoTbl 50y B TeyeHne 1 MUH.

3) dneKTpumyeckaa n3onauma HesaBUCUMBbIX Lenen (Kpome nopTa nocnenoBaTeibHOM Nepegaymn
AaHHbIX) MeXay cobol 1 OTHOCUTENbHO KOpMyca BblAEPKUBAET TPU NONOKUTENbHbIX U TPU OTPULLA-
TeNbHbIX UMMNYNbCa UCMbITAaTE/NIBHOrO HaNPAXeHUsa, nmerwmx (Npu paboTe MCTOYHUKA CUrHasa Ha
XO/IOCTOM X0Aay):

e amnauntyay — (4,5+5,0)KB;

® [/INTENIbHOCTb NepeaHero ¢poHTa — (1,2+0,36)MmKc;

® AAUTEeNbHOCTb 3agHero ppoHTa — (50+10)mKc.

[ONVUTenbHOCTb MHTEPBANA MEXAY UMNYAbCaMU — HE MeHee 5c.

3.3 TpeboBaHMA K NOMEXOYCTOMYNBOCTU

BNIOK Npy NoAaHHOM HanpAXeHWN ONnepaTUBHOroO TOKa A0NXEH COXPaHATb GYHKLMOHMpPOBaHME
6e3 HapyweHuii 1 cboeB Npu creayowmx BO34eNCTBUAX.

1) BbICOKOYACTOTHOFO WMCMbITAaTENIBHOrO HANPAMKEHMA COMNACHO MEXAYHAPOAHOMY CTaHAAPTY
IEC255-22-1 (cTeneHb }ecTKoCTh 3), UMeloLLero caeaytoluue napameTpsbl:

e dopmy 3aTyxatowmx KonebaHuii yacrotor (1,0+0,1)Mru;

e Moaynb ornbarouwei, ymeHblarowmiica Ha 50% OTHOCUTENbHO MAaKCMMaJ/IbHOrO 3HA4YeHun
nocne Tpex-ecTy Nepmoaos;

® aMnAUTygHOE 3HayeHue NepBOro MMMy/abCa NPWU Ob6LLEN CXeme NOAKAYEHMA UCTOYHMKA
curHana — (2,5+0,25)kB, npu auddepeHumansHom cxeme noaraodeHnsa — (1,0+0,1)kB;

® Bpemsa HapacTaHMA NepBoro MMmnynabca 75Hc c otknoHeHnem +20%;

® 4acToTy NoBTOpPEeHUs umnynbcos (400+40)ru,
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BHyTpeHHee conpoTUBAEHUE UCTOYHWMKA BbICOKOYACTOTHOrO curHana — (200+20)Om. Mpogon-
YKUTENbHOCTb BO3AENCTBMA MMMY/IbCOB BbICOKOYACTOTHOMO cUrHana — (2+2,2)c.

2) HaHOCeKyHAHbIX MMMNYAbCHbIX NOMeX (ObICTPbIX NepexoaHbIX MPOLLECCOB) B COOTBETCTBUM C
TpebosaHuamm ctaHgapTa IEC 255-22-4, knacc 4 n TOCT 29156-91 (cTeneHb KecTKocTu 4) ¢ amnanTy-
A0 UCNbITAaTENBbHbIX MMMYNbCOB:

e Lenu nepemMeHHOro n onepaTUBHOrO TOKa 4KB, 5/50Hc;

® [pMeMHble M BbIXO4Hble Lenu 2KB, 5/50Hc.

3) dneKTpocTaTMyecKkoro paspaga cornacHo crtaHgapty IEC 801-2, knacc 3 u TOCT 29191-91
(cTeneHb *KecTKoCTM 3) € MCNbITATENIbHBIM HAaNPAXEHUEM MMMYNbCA PA3PALHOTO TOKA:

® KOHTaKTHbIN pa3pag, 6kB, 150n;

e BO3AYLUHbIA pa3pas 8KB, 150n®.

4) Pagno4acTOoTHOrO 3/1EKTPOMArHMTHOIO MOJIA B COOTBETCTBMM C TpeboBaHMAMM CTaHpapTa
M3K 801-3-84 HanpaskeHHOCTbo 10B/m (cTeneHb xecTkocTu 3).

5) MUKPOCEKYHAHbIX MMMY/bCHbIX MOmex 60nblWOoN 3HepPrum (MMNyabCbl HanpAMKeHMsA/ToKa
anutenbHocTtblo 1/50 1 6,4/16MKC COOTBETCTBEHHO) B COOTBETCTBUM C TpeboBaHMAMMK cTaHaapTa MIK
255-22-1-88. AMNAUTYAa Hanpsi>KEHUA UCMbITaTe/IbHOIO MMNY/ibCca (CTeneHb Kectkoctn 4) — 4kB ans
BXOAHbIX Lenei ToKa M HanpsaXKeHUA, NOAKNOYEHHbIX K YCTAHOBAEHHbIM Ha MOACTAHUMWU BbICOKOTO
HaNpPAXKeHUA TpaHCchOopMaTOpPaM TOKA M HanpaXKeHus.

6) KOHAYKTUBHbBIX HU3KOYACTOTHbIX MOMEX M3-33 NPOBA/IOB HAMPAMKEHUA MUTAHUA, KpaTKoBpe-
MEHHbIX NepepbIBOB U HECUMMETPUN MUTALOLLLErO HaNpAXeHus.

MapameTpbl MCMbITaTeNIbHOTO BO3AEMCTBMA: 3HAYEHWE W3MEHEHWA HAMNPAXKEHUA He MeHee
0,5Uhom Npyn gamtenbHoctn nposana 0,5¢, 4anTenbHOCTb NepepbiBOB HanpAXeHna He meHee 100mc.
Mpwn MCNbITaHMAX YCTPOMCTB, paboTatowmx Ha BbINPAMIIEHHOM OMEPaATUBHOM TOKe TpexpasHoro uc-
TOYHWKA NWUTAHUA, HeobXoaMMO BO34ENCTBOBATb MPOBA/ZaMM M NepepbiBamMu HANPAKEHUA Ha Tpu
¢$asbl 04HOBPEMEHHO, 3aTeM Ha ABe $asbl U HA OAHY.

7) UMNYyNbCHOTO MarHUTHOMO MOJAA C HanpakeHHocTbio 300A/M, BO3HMKAIOLWLErO B pe3y/braTte
MOJ/IHUEBbIX Pa3pPAL0B UAM KOPOTKMX 3aMblKaHWN B NEPBUYHOM CETU, B COOTBETCTBUM C TpeboBaHMA-
Mu ctaHgapTta M3K 1000-4-9-93.

8) MarHMTHOro nNonA NPOMbIWAEHHON YacTOTbl B COOTBETCTBUM C TpeboBaHWAMM CTaHAAPTA
M3K 1000-4-93 HanpsaskeHHOCTbiO 30A/m (cTeneHb »ecTkocTu 4). MNpu 3Tom annapaTtypa A0/KHa Uc-
NbITbIBATbCA B TEX KOHCTPYKLMAX, B KOTOPbIX OyAET 3KcnyaTMpoBaTbCA.
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3.4 TpeboBaHMA K BXOAHbBIM M BbIXO4HbIM LLEeNAM yCTPOMCTBA

KnemmHble KONIOAKM TOKOBbIX Lenei A0MNycKatoT npucoegmMHeHne nog BUHT O4HOMO MU ABYX
OAMNHAKOBbIX MPOBOAHMKOB OBLLMM CEYEHNEM A0 6MM’ BKAIOYUTENBHO M CEYEHUEM He meHee 1mMm’
Kaxablii. KnemmHble KONoAKW Lenei NUTaHusA, BXOAHbIX U BbIXOAHbIX Lenen AonycKaoT npucoeam-
HeHWe Nog, BUHT O4HOTO UAMN ABYX OAVHAKOBbIX MPOBOAHWUKOB OBLMM CEYEHWEM A0 2,5MM % BKAIOUM-
TENbHO U CeYeHVeM He meHee 0,5MM> KasKabli.

1) Lenn nepemeHHOro ToKa.

Llenn nepemeHHOro ToKa BblAEPKMBAOT 6€3 NoBpeXKAEeHUM TOK:
e 20A — onAnTenbHo;

e 150A — B TeueHue 10c;

e 500A — B TeueHue 1c.

YCcTpONCTBO NPaBu/IbHO PYHKLUMOHMPYET NPU U3MEHEHMN YaCTOTbl BXOAHbIX CUTHA/N0B B AMana-
30He 45 — 55lu. Mpun 3TOM AONONHUTE/IbHAA MOrPEeLHOCTb NapamMeTpPoB cpabaTbiBaHUA U3MePUTESb-
HbIX OpraHOB YCTPOMCTBa He npeBbiwaeT £3% OTHOCUTENIbHO NapamMeTpoB cpabaTbiBaHMA HA HOMMU-
Ha/NIbHOM YacToTe.

2) Llenn onepaTUBHOro NUTAHUA.

YcTponcTBO npeaHasHavyeHo Aas paboTbl OT MCTOYHMKA NEePEeMEHHOr0, BbINPSAM/IEHHOrO nepe-
MEHHOIoO MM MOCTOAHHOrO OMEePaTUBHOrO ToKa. Pabounit AManasoH Mo HanpPsKEHUD NMOCTOAHHOrO
Toka — 120+370B, pabounii AnanasoH No HanpaxKeHU NnepeMeHHoro Toka — 85+265B (aelicTeytoulee
3HayeHue).

DNIeKTPOHHAasA YacCTb YCTPOMCTBA ra/ibBaHUYECKM OTAENeHa OT UCTOYHMKA OMNepaTUBHOIO TOKa.
YpoBeHb M30NALUUM BXOAHOM LIEENN UCTOYHMKA NMUTAHUA OTHOCUTEJIbHO KOPMyca U MeXKay OCTabHbI-
mu uenamm — 3000B, conpotmnsneHune nsonaumm 100MOm.

MoluiHocTb, noTpebnseman yCTPOMCTBOM OT MCTOYHMKA OMNEpPaTMBHOrO TOKa B perkume cpaba-
TbiBaHUA — He 6onee 7BT, B AeKypHOM pexkume — He 6onee 5BT.

Bpems roToBHOCTM YCTPOMCTBA K AEMCTBUIO MOC/E NOAA4YM HaNpPsAXKEHUss ONepaTUBHOIO NUTAHMA
He 6onee 0,3c. MMHMManbHOEe Bpemsa cpabaTbiBaHUS 3aLLUTbI MPU OJHOBPEMEHHOM NoJaye Hanps-
*KEeHMA onepaTMBHOIO NUTAHMUA U TOKA NOBpeXAeHUA He npesbiwaet 0,3c.

YCTPONCTBO COXpaHAET 3adaHHble PyHKUMKU (B TOM Yncne C AENCTBMEM BbIXOAHbIX pesie) npu
KpaTKOBPEeMEHHbIX nepepbiBax NUTaHUA SINTENBHOCTLIO A0 2 CEKYHA,

YCTpOICTBO He NoBpeXaaeTca U He cpabaTbiBaeT IOKHO NPU BKAOYEHUM UAN OTKAKOYEHUN UC-
TOYHMKA NUTAHUA, NOC/Ee NepepbIBOB NUTAHUA Nt060M ANNTENBHOCTM C NOC/eAyOWMM BOCCTaHOB/e-
HMEeM, NpM Nogayvye HanpaXeHuAa onepaTMBHOrO TOKa 0O6pPaTHOM MOAAPHOCTWU, MPU 3aMbIKaHUAX Ha
3EeMJIt0 B CETM OMNEPATUBHOIO TOKa.
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3) OucKkpeTHble BXOAbI.

[OnckpeTHble BXoAbl 06ecneynBatoT ralbBaHUYECKOE pasge/ieHne BHYTPEHHUX Lenei yCTPoncTs
OT BHELWHMUX uenemn. YpoBeHb U30/1ALMU MeXay BXOAHON Lenblo OTHOCUTENbHO KOPMyca U MeXay OC-
TanbHbIMK Uenamm — 3750B B TeyeHne 1 MUHYTBI.

[OnckpeTHble BXoAbl NpeAHasHavyeHbl gas paboTbl HA NOCTOAHHOM W NEPeMEeHHOM OnepaTuB-
HOM TOKe, UMEOT NOPOroBblii 3IEMEHT A1 pa3rpaHUYEHNA YPOBHA CPabaTbiBaHUA OTMYECKON «1» n
nornyeckoro «0». HommMHanbHOe 3HavyeHWe HanpAXKeHWA BXOAHbIX curHanos — 220B. YpoBeHb Ha-
NPAXEHUA HafeXHoro cpabaTbiBaHMA NO AUCKPETHOMY BXoAy — He MeHee 140B (aelicTBytoLLero 3Ha-
YeHUA A NepeMeHHOro OnepaTUBHONO TOKa). YpoBeHb HafeHoro HecpabaTbiBaHMA — He 6onee
1008B.

MNotpebneHne no AnckpeTHomy Bxoay — He 6onee 0,5BT npy HOMUHaNbHOM HanpsxeHun 220B.
OAnTenbHOCTb BXOAHOIO CMrHana, A0CTaTOYHOro AnA cpabaTtbiBaHMA BXOAHOW Lenu — He 6onee 15mc.

4) ANcKpeTHbIe BbIXOAbI.

BbIXxogHble Lenn ycTPOMCTBA BbINOJIHEHbI C UCNONb30BaHNMEM MaJsiorabapuTHbIX pene, obecne-
YMBAIOLLMX ra/ibBaHUYECKOE pa3fefieHne BHYTPEHHUX LIEMeN YCTPOMCTBA OT BHELHUX uenei. Homu-
HanbHOe HanpaxeHue msonaumm — 400B (AC), HOMMHanbHOe yaapHoe HanpaxeHune — 4000B (AC).
HanpsaxeHune npobos:

® MeXAay KaTylKoMn n KoHTakTamu — 4000B (AC);

® KOHTaKTHOro 3asopa — 1000B (AC).

MakcumanbHoe HanpsxeHne KoHTaktoB AC/DC — 400/250B. HomUHaNbHbIM TOK Harpysku — 8A.
MaKcmMmanbHas KommyTupyemas moluHoctb (AC) — 2000BA.

MaKcumanbHaa cnocobHOCTb KOMMYTAUMUM PE3NUCTUBHOM Harpy3kn DC — 0,4A npu HanpsrKeHUK
2508B.

KommyTaumoHHaa cnocobHOCTb KOHTAKTOB, AENCTBYIOWMX HA Lenu ynpaBieHua U CUrHaausa-
umm — He meHee 50BT npn KOMMyTauMn Lenm NOCTOAHHOIO TOKa HanpAa*keHnem o0 250B ¢ nHayKtmne-
HOI Harpyskoi 1 noctoaHHom BpemeHun o 0,05c.

MaKkcumanbHaa cnocobHOCTb KOMMYTAUMM PE3UCTUBHOM Harpy3km AC — 4A npu HanpsKeHUU
4008B, 7A npu HanpsaxeHun 260B.

DNEeKTPUYECKUI pecypc Npu PE3UCTUBHOM Harpyske — bonee 10° npu 8A, 250B (AC). MexaHuye-
CKWit pecypc — 6onee 2-10”.

3.5 Tpeb6oBaHUA NO HAAEXKHOCTU

1) Cpok cnyxbbl ycTpoiicTBa He meHee 25 neT nNpu ycnoBum nNpoBeaeHUs TpebyemMblX TeEXHUYe-
CKMX MEpPONpPUATUIA MO 0BCNYXKMBAHUIO C 3aMEHOM, NPU HEOOXOAMMOCTM, MATEPMAZoB U KOMMNEK-
TYHOLWMX, UMEIOLLNX MEHbLUMIA CPOK CNYXKObI.

2) CpeaHAsa HapaboTKa Ha O0TKa3 He meHee 125 000 yacos.

3) CpesHee Bpema BOCCTaHOBAEHMA PaboTocnocobHOro cocTossHuA 610Ka He bonee 2 yaca 6e3
yyeTa BPEMEHM HaxXOXKAEeHUS HEUCMPABHOCTM.

3.6 TpeboBaHMA K 3aLWMUTHOMY 3a3eM/IEHUIO

Bnok ponkeH 6bITb 0ba3aTenbHO 3a3emneH. Ha 60KoBON cTopoHe 6/10Ka BbiBEAEH BUHT ANs
NOAKNIOYEeHMA 3aLLUTHOTO 3a3eM/IeHMA K ObOLWEeMy KOHTYpy 3a3emseHusa. 3a3eMnsatolmnii npoBos
A0/MKeH bbITb He 6onee 2 METPOB M CEYEHNEM Amm’.
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4 YCTPOMUCTBO B/IOKA

4.1 CocTtas u3genma n KOHCTPYKTUBHOE UCMONIHEHUE

BNIOK 3alMTbl COCTOUT U3 HECKOJIbKMX MeYaTHbIX NAaT, KOTopble CoAepXKaT BbIXOAHbIE Pa3beMbl
ANA MOAKNIOYEHUS BHELWHUX Lenen, MUKPOKOHTpoasnep (MuKponpoueccop), nHTepdeiic(bl) RS485,
ManorabaputHble BbIXOAHbIE pene, ANCKPETHbIE BXOAbl U UCTOYHUK MUTAHUA.

Jlnuesasa naHenb yCTPOMCTBa (MM NyNbT ynpaBaeHMA) NpeaHa3HaYeHa AN MecTHoro otobpa-
YKEHUA KOHTPOAMPYEMbIX MAapPaMeTPOB, U3MEHEHMA YCTAaBOK, NPOCMOTPa NPOTOKON0B cpabaTbiBaHMA
3aLLUNT U COBbITUN.

MaHenb ynpaBneHMAa U MHAMKAUMK (MK NYNbT yNpaBAeHUs) COAEPKUT KnaBmaTypy ynpasne-
HUA, }KUAKOKPUCTANIUYECKUA MHANKATOP U CBETOANOAbI, OTOBparkatoLme pexumbl paboTbl 610Ka.

4.2 PaboTa COCTaBHbIX YacTeil YCTPOMUCTBA

1) KaHanbl 3mepeHns TOKOB.

YCTPOMCTBO cOAEpPKUT MpoMeXKyTouHble TT, yctaHoBneHHble B YCO-TA n npefHasHayeHHble
ANA TaNbBaHNYECKOM Pa3BA3KM OT NepPBUYHbIX TPaHCGOPMATOPOB TOKa. NpomexkyTouHble TpaHchop-
MaTOpbl TOKa 3aWmMTbl OT MexaydasHbix K3 paccuntaHbl HA HOMWHANbHLIN TOK 5A 1 paboTatoT 6e3
HacbiWeHMA Npm BXxogHom Toke ao 200A.

BHumaHue!!!

MpeaycmoTpeHo gBa BapuaHTa ucnosnHeHna — YCO-TA-1 n YCO-TA-2. bnoku 3awmT, nocras-
naemble B komnnekte ¢ YCO-TA-1, moryT pabotatb ToabKo ¢ YCO-TA-1. BAoKK 3aLWLKT, NOCTaBASEMbIE
B KomnaekTe ¢ YCO-TA-2, moryT paboTaTtb ToAbKo ¢ YCO-TA-2.

BTOpPMYHbIA HOMUHA/bHBIA TOK 3aWMLLAEMOro 06bEeKTa BbIYUCNAETCA YCTPOMUCTBOM MO 3a4aH-
HbIM 3HAY€HMAM NEPBUYHOTO HOMMHANBHOIO TOKa U KO3PPULMEHTY TpaHchopmauum TpaHchopma-
TOPOB TOKa. [0 KaXKaAoMy BXOAy NpeayCcMOTPEHbI ABa AMana3oHa nsmepeHus, Tabanuya 4.1:

Tabnuua 4.1 — Paboure AnanasoHbl KaHaN0B U3MePEHUA TOKA

KaHan nsmepenHus Pabounii gnana3oH
YyBCTBUTENbHbIN 0+5lhom
CTaHaapTHbIM 0+40lyom

MpomeXKyToUHbIN TpaHCPOpPMaTOP TOKA 3alMTbl OT 3aMblKaHWUI HA 3eM0 BbINOJIHEH Ha HOMMU-
HaNbHbIM TOK 0,2A. Mpwu pabote ¢ TTHM tnna T3/1, T3/IM, He nmeroLMX BO BTOPUYHOM LLENU AOMOAHU-
TEeNbHOM Harpysku, obecneynBaeTcss MakCMMasibHas YyBCTBMUTE/IbHOCTb MO NePBUYHOMY TOKY 3aMbl-
KaHuA Ha 3emto ao 0,3A.

2) KaHanbl uamepeHua HanpaxXeHUn.

YCTPOWCTBO COAEPKUT MPOMENKYTOUHbIE TPAHCHOPMATOPbLI HANPAXKEHWUA, YCTAHOBNEHHbIE B
YCO-TV 1 npeaHa3HayeHHble A/1A rafibBAHNYECKON Pa3BA3KM OT NEPBUYHbBIX U3MEPUTENbHbIX TPaHC-
dopmaTopos.

Bnok no3sonseT usmepATb ABa AMHENHbIX HanpaxeHua Uag, Ugc M HanpsaxKeHue HyneBon no-
cnepoatenbHocT 3Ug. TpeTbe nnHeliHoe HanpsaxeHne Uac BbIYUCNAETCA YCTPOMUCTBOM.

Mpu HeobxoaMmocTn usmepeHnsa dasHbix HanpsaxKeHun Bxod 3Uy MOXKET MCNONb30BaTbCA ANA
namepeHua dasHoro HanpsxeHus (Uc). HanpsarkeHne HyneBoW NocnefoBaTENIbHOCTU B 3TOM C/yyae
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PykoBoacTBo no akcnayaTauun MK3M-1 / MK3MN-M1

BbIYUCNAETCA YCTPOUCTBOM. BapmaHTbl NOAKNIOYEHUA Leneit HanpsKeHUs NpuBefeHbl Ha PUCYHKe
4.1, TeXHMYECKME XapaKTePUCTUKM NpMBeLeHbl B Tabanue 4.2.

Cxema 3TH Cxema 2TH
[x1] [x1]
1 Ua w
5 UA Ub 2] Uab
| Ub 3 Uc 3
1 UB 1 Ubc
Uc 5 5
— ucC — U
N 6 3Uo 6 ’
PucyHok 4.1 — BapmaHTbl NOAKNOYEHMA Lenei HanpaxKeHua
Tabnunuya 4.2 — NapameTpbl KAHANOB U3MEPEHUA HAMNPAXKEHUN
Mapametp 3HayeHue
HomunHanbHoe aeicTBytowEee 3Ha4YEHNE NIMHENHOIO HAaNPSAKEHNA 100B
[nanasoH nsmepeHui 0-160B
MaKcumanbHO JONYCTUMaA HenpepbiBHAaA Harpyska 250B

3) AncKpeTHble BXoAbl.

YCTpOMCTBO NO3BOMIAET NPUHATb OT BHELUHUX YCTPOWMCTB AUCKPETHbIE CUIHaNbl NepemMeHHOro
WMAM NOCTOSIHHOIO TOKAa HanpsxxeHuem 220B. McnonHeHne 6510Ka € APYrMM YPOBHEM BXOZHOMO Ha-
NPAXKEHUA A0/KHO OroBapmMBaTLCA NPU 3aKase YCTPOMCTBA.

Kaxkabin BXo4, BbINOJIHEH C MCNO/Ib30BaHMEM ONTO3NIEKTPOHHOrO npeobpasosartens, obecneyn-
BAIOLLLErO raibBaHNYECKOe pasgesieHne BXOAHbIX Lenen OT BHYTPEHHUX Llenei yCTponcTBa ¢ Heobxo-
ANMbIM ypOBHEM u3onAuMK. Ecnnm HeT HeobxoaMMoCTM pa3fenbHOro NOAKAKYEHUA K UCTOYHUKY
0ONepaTMBHOrO NMUTAHMUA, TO BXOAbl MOXHO BbINOJHUTb C 06LLEN TOYKON NOAK/IOYEHUA.

Bce anckpeTHble BXOAbl ABNAKOTCA CBOOOAHO NporpaMmumpyembiMU.

TOK B pexkmme cpabaTbiBaHUA NO KAXKL0MY ANCKPETHOMY BXOAY COCTAaBAAET OKONO 3MA.

4) ANCcKpeTHbIe BbIXOAbI.

Bce pene (kpome pene K1) sasnatotca cBobogHO nporpammupyembimu. Pene K1 «»KecTko npwu-
BA3AHO» K KOMaHAE KOTK/AUYMTb KOMMYTALMOHHbIM annapaT» (MCKNOYEHME NPU CEPBUCHOMN YCTAaBKU
MK3M-TH — pene K1 nogneut HacTpoiike).

Mpy KOMMYTaLMN MOLLHOM MHAYKTUBHOW HArpy3kn Ha NOCTOAHHOM TOKe napannesbHo en pe-
KOMeHAyeTCcA YCTaHaBAMBATb 3aWUTHbBIA AMO4 ANA NPeAoTBPALLEHNA CBapMBAHUA KOHTAKTOB BbIXO4-
HbIX pene.

5) MaHenb ynpaBneHnsa U MHANKALUMUW.

MNMaHenb ynpasneHua U MHAMKaUUK NpeaHasHadyeHa AaAa OpraHmMsaumMmn nosib30BaTeNIbCKOro UH-
Tepdelica mexay YCTPOMCTBOM PENEMHOM 3aLLUNTbl U YenoBeKoM. Bo3moOKHbI cneaytowme moandu-
Kauumn 610Ka, pasanyarowmecs UCNOAHEHMEM NaHeNNn ynpaBaeHus:

e MK3Il-1 - naHenb ynpaBaeHMA cO CBETOANOA0M MONOXKEHUA BbIKAOYaATENS;

e MK3[1-M1 — naHenb ynpaBAeHUA C NPOrpaMmmMmmnpyeMbiMU CBETOANOOAMMN.
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MaHenb ynpaBaeHMa U MHAMKAUMKM cocTouT u3 KK MHAMKATOpa, KHOMNOK YyNpaB/ieHUA U CBETO-
ANoA0B, OTObpaxKatoWmX pexmmbl paboTbl 610Kka. O603HaYEeHUss KHOMOK ynpaBAeHUA HaHeceHbl Ha
CaMMX KHOMKax.

Mo ymoNn4aHMIO Ha MHAMKATOPE OTOOPArKaloTCA OCHOBHbIE TEKYLLMEe NapameTpbl 3aML,aemoro
npucoeguHeHua. MNepemelleHne No MeHI0, U3MEHEHWE YCTaBOK OCYLLECTBAAETCA C MOMOLLbI KHOMOK
ynpasaeHus.

CeeToamoabl obecneuynBaroT AONOJNHUTENbHYO CUTHANN3ALLMIO UCNPABHOMO COCTOAHUA YCTPOM-
CTBA M pPEXMMbI €ro paboTbl:

e 3e/1eHblt MUraoLWmin ceetoanos « KOHTPOIb» CUTHANU3UPYET UCNPABHOE COCTOAHME YCTPOI-

CTBa W €ro roTOBHOCTb K AENCTBUIO;
® KpacHbI cBeTOAMOA «ABapua» CUTHaNM3MpyeT o cpabaTbiBaHUM KAaKOM-NMB0 3aWmnTbl;
e KenTblit cBeToAnoa «HemcnpaBHOCTb» CUrHANU3UPYET O HEMCNPABHOCTM YCTPOICTBA;
® npAMOYrosbHbI ceeToamnog, (Tonbko ana MK3MM-1), coBMELLEHHbIN C MHEMOCXEMOM BbIK/IHO-
yaTend, oTobpakaeT cocTosHME BblKAOYaTeNA (KPacCHbIN — BbIKNOYATENb BKAKOYEH, 3€/1EHbIN
— BbIK/1l0YaTENb OTK/IOYEH);

® nporpammupyemble ceetoanoapl (tonbko ans MK3IM-M1), no3BonAaT oTobpaxaTtb /0boi
BHYTPEHHMWIN CUTHaN.

Mporpammupyemble cBeTOAMOAbI NpeAHa3HaYeHbl ANA CUTHAAM3aLMK NepcoHany ob aBapum-
HbIX COObITUAX MU COCTOAHMMN PaboTbl 6/10Ka 3aWKMTbI. [TpK 3TOM onepaTUBHbLIN NEPCOHas cam onpeae-
NAET, Kakue cobbiTna oTobparkaTb Ha CBETOAMOAHOM MHAMKaLMK. COCTOSHWE CBETOAMOA0B COXPaHsA-
€TCA B 3HEProHe3aBMCMMON MaMATU U cOpacbiBaeTca KOMaHAO0M KBUTUPOBAHUA.

7) ICTOYHUK NUTaHUA.

B ycTpoicTBe MCNOAb3yeTca UMMYAbCHbIA UCTOYHUK MUTAHUA MOLLHOCTbIO 7BT, obecneumsato-
WK NUTaHWe LMPPOBOMN, aHANOrOBOM YacTel YCTPOMCTBA, AUCKPETHbIX BXOAOB M BbIXOA0B CTabunm-
3MPOBAHHbIM HanpsXKeHnem. UCTOUYHMK NUTaHMA YHUBEPCAIbHbIN — paboTaeT Kak OT CETM NOCTOAHHO-
ro, Tak U NepPeMeHHOr0 ONepPaTUBHONO TOKa.
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PykoBoacTBo no akcnayaTauun MK3M-1 / MK3MN-M1

4.3 BHelWwHWe uenu ycTpoucTea

BHewHwMe uenu yctponctea npusegeHsl 8 MPUTOKEHNUN A.

Tabnunuya 4.3 — BHelWwHMWe Lenu ycTpoincTea

Ne Knemm

Ha3sHaueHue

KaHanbl usamepenua tokos (YCO-TA) n HanpsaxeHuit (YCO-TV)

X1:1 Tok ¢dasbl A (Hauyano)
X1:2 Tok ¢asbl A (KoHeL)
X1:3 Tok ¢dasbl C (Hayano)
X1:4 ToK ¢asbl C (KoHew)
X1:5 ToK HyneBol nocneaoBaTeNbHOCTM (Havano)
X1:6 ToK HyneBol NocneaoBaTeNbHOCTM (KOHeL,)
X1:1 Hanps»keHune ¢pasbli A
X1:2 O6buwan Touka N
X1:3 Hanps»keHune ¢pasbl B
X1:4 O6uian Toyka N
X1:5 Hanps»keHune ¢pasbl C
X1:6 O6buwan Touka N
Llenn uctouyHMKa NnuTaHmA
X3:1 220B
X3:2 220B
Lienu nutepdeitca RS485
X4:1 OKpaH G
X4:2 JInHna A
X4:3 JInHna B

18
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Tabaunua 4.3 — BHelWwHMWe Lenu ycTpoicTea (npogonxkeHue)

Ne knemm 0603HaueHue | HasHayeHue
[OucKkpeTHble BXoabl*
X2:1-X2:2 In1 KomaHga «BRJT»
X2:1-X2:3 In2 KomaHaa «OTK/T»
X2:4 - X2:5 In3 Bxog PIO
X2:4-X2:6 In4 Bxog PIB
X2:7 - X2:8 In5 KoHTponb UM
X2:9-X2:10 In6 BHewHee OTK/I1
X2:11-X2:12 In7 BHewHee OTK/I2

[OVcKpeTHble BbiXxoabl™

X5:1 -X5:2 K1l OTKAOYEHMA BbIKAOYATENA
X5:3 -X5:4 K2 BkatoveHumaA BbiK/tOYaTeNA
X5:5-X5:6 K3 ABapusa

X5:7 - X5:8 K4 Myck MT3

X5:9 - X5:10 K5 YPOB

X5:11 -X5:12 K6 HeuncnpasHoctb MK3I

MNpumeuanua: (*) — ceobogHo nporpammmpyemble (Kpome pene K1).
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5 ONMUCAHUE ®YHKLU WM B/IOKA

YcTponcTBo aBaseTca MHOrodpyHKUMOHaNbHbIM, obecneynBaowmm GyHKLUMWU 3aLLUT, ynpase-
HWA, CUTHANN3AUMM U AaBTOMATUKN 411 PA3/IMYHbBIX TUMOB NPUCOEANHEHUN.

MpeAycMOTPEHO HECKONbKO TUMOB MPUCOEAUHEHUN ANA MPUMEHEHUA, OTANYAOWMXCA PYHK-
LMOHANbHO Pa3/IN4HbIM HABOPOM YCTPOMCTB aBTOMATUKM M HEKOTOPbLIX BUAOB 3aLUUT:

e ONns oTXo4AWMX npucoeanHeHnin (MK3MM-0T);

e 1719 BBOAHOrO BblKAtodaTensa (MK3M-BB);

® [/1A CeKLMOHHOro BbikAtoYaTensa (MK3MM-CB);

e a5 TpaHchopmaTopa HanpsaxkeHua (MK3M-TH).

5.1 OnucaHue pyHKUMIA 3aWwmT
5.1.1 MaKkcmmanbHaA TOKOBaA 3alimTa
B ycTpolictBe npeaycMOTPEHO Tpu cTyneHn MT3:
e 1 ctyneHb — MT3 6e3 BblAepKKN BPEMEHW (TOKOBAs OTCEYKa);
e 2 ctyneHb — MT3 c HE3aBUCUMOW OT TOKA BblAEPKKOM BPEMEHMU;
e 3 cTyneHb — MT3 c He3aBUCMMOM, 3aBUCUMON (Bpems cpabaTbiBaHWA onpeaenaeTca KpaTHo-
CTbO NPOTEKAIOLLETO TOKA) MW MHTErPasIbHO-3aBUCUMOWM OT TOKa BbIAEPKKAMWN BPEMEHMW.

MT3-1 npeaHa3sHayeHa AN 3alWMTbl OT MeXAydasHbIX KOPOTKMX 3aMblKaHMIA. MycKoBble opra-
Hbl TOKa 3aLWMTbl 06beanHeHbl No cxeme «UJTN». 3aumTa paboTaeT Kak TOKOBasA HEHaMNpPaB/eHHas.

7>

|

Tcep let

C [

N

YcTaBku 2
PucyHok 5.1.1 — ®yHKUMOHaNbHasA cxema MT3-1

Tabnnua 5.1.1 — TexHnyeckme xapaktepuctnkn MT3-1, MT3-2

HanmeHoBaHue napameTpa 3HayeHue
HomWHanbHbIN TOK 3aWWnTbI, A 1-5
JnanasoH yCTaBOK MO TOKY BO BTOPUYHbBIX BeANYMHAX, A 0-200
JNCKPEeTHOCTb YCTaBOK MO TOKY, A 0,01
JManasoH yCcTaBOK Mo BpemeHu cpabaTtbiBaHuA, C 0-300
JMCKPeTHOCTb 3a4aHNA YCTaBOK NO BPEMEHM, C 0,01
KoadduuneHT Bo3BpaTa NyCKOBbIX OPraHOB 0,95
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B ycTpoiicTBe npegycMoTpeHa BO3MOXKHOCTb 3aZlaHUA BblAEPKKM BpeMeHU «Tcp cT» A nep-
BOM cTyneHn MT3. Hebonblwoe 3amensieHne TOKOBbIX OTceveK (nopaaka 100mc) moket notpebo-
BATbCA:
® [ONA OTCTPOMKM OT MCKYCCTBEHHbIX KpaTKoBpemeHHbix K3, co3gaBaembix TpybyaTbiMmn pas-
PAAHWUKAMM, YCTAHABAMBAEMbIMU ANA 3aLWMTbl BO3AYLWHbIX TMHUIA OT aTMOCHEPHbIX NepeHa-
NPAXXEeHUM;
e [NA Nyywen OTCTPOMKM OT HpocKoB TOKa Npu BHewHMx K3 n npu nycke (camosanycke) ana
3aLWMTbl 31eKTpoABUraTENEN.

HesHauuTenbHan noteps B ObICTPOAENCTBUN 3aLLNTBI KOMMNEHCUPYETCA B 3TOM C/ly4ae MoBbllle-
HMeM e€ YyBCTBUTE/IbHOCTM.
MycKoBble opraHbl TOKa MT3-2 BbINOAHEHbI aHaA0rM4yHo MT3-1.

1c B2

TymT3
I
= A
e
w1 &
B4
Tep llet
Jl>

e I
‘YCTaBKMZ B3
BMB >

PucyHok 5.1.2 — dyHKUMOHaNbHAA cxema MT3-2

MporpammHbiM Nepekntovatenem B2 BBoauTtca uenb ycKopeHua MT3-2 npu BKAKOYEHUU Bbl-
KAntoyaTensa Ha KOpoTKoe 3amMblKaHue. Bpema BBOAa YyCKOpPEHUA He peryanpyeTca n pasHo 1 cekyHae.
MmeeTca BO3IMOXKHOCTb 3a4aHNA BblAEPKKN BpeMeHUN «Tyy3», ANANa30oH PeryimMpoBaHnsa KOTOpoi OT
0 oo 1 cekyHabl ¢ warom 0,01c.

DYyHKUMA NyCcKa No HanpaxeHuto MT3-2 BBOAUTCA AUCKPETHbIM CUTHA/NOM «BOJbTMETPOBAA
6nokmpoBKa» (BMB), dopmupytowmmea Ha TH Npu CHUXKEHUM IMHENHbBIX HAaNPAXKEHUN HUXKE YCTAaBKM
cpabaTbiBaHWA NYCKOBOro opraHa HanpsaxeHus (MOH).

Beoa/BbiBoa MT3-2 BbINOAHAETCA NPOrPaMMHbIM Nepekatoyatenem B4. 3awmura umeet peryau-
pyemyto BblAepKKY BpemeHU «Tcp jicr».

Myckosble opraHbl MT3-3 opraHun3oBaHbl aHanormyHo MT3-1. Beoa/sbiBog, MT3-3 BbinoaHAeTcA
NporpaMmHbIM nepekntodatenem B5, nepekntoyatenem B6 3agaeTtca TMN XapaKTepuCTUKK cpabaTbi-
BaHMA 3aLWMTbl — C HE3aBUCUMOM XapaKTepPUCTUKON cpabaTbiBaHUA, 06paTHO3aBUCUMOWN UK C UHTe-
rPasibHO-3aBUCMMOM XapaKTEPUCTUKOM cpabaTbiBaHMA. 3alUMTA MOXKET AEeMACTBOBATb HA OTK/AOYEHUe
WM Ha CUTHAN B 3aBUCMMOCTU OT NOJIOXKEHUA NPOrpaMMHOro nepekatovaTens B7.

MT3-3 ¢ HEe3aBUCMMOM XapaKTEPUCTUKON cpabaTbiBaHMA cpabaTbiBaeT NpU NpeBbIEHUA TOKA
3a4aHHOW YCTaBKM C BblAEPKKON BpeMeHU «Tcp cr».

Bpemsa cpabatbiBaHMA MT3-3 ¢ 3aBUCMMOW XapaKTEPUCTUKOW onpeaenseTca no TUMOBbIM Xa-
paKTepmucTuKkam, onncaHHbim B MPUJTOXKEHUN 3.
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[na BbINONHEHMA GYHKUMIA 3alUUTbI 3NeKTpoaBuraTeneit ot neperpyskm B MT3-3 npeaycmot-
PEeHa MHTerpasbHO-3aBUCMMas XapaKTepPUCTUKA cpabaTbiBaHWA, KOTOPaA CTPOMTCA Ha OCHOBe Tenno-
BOM MOZENU 3N1eKTpoaBuraTens.

Tabnunuya 5.1.2 — TexHU4Yeckne xapaktepmuctnkm MT3-3

Tun xapaKTepucTUKu
HanmeHoBaHMe napameTpa
HeszaBuc. WUuTerp.
HomMHanbHbIM TOK 3aWmThbl, A 1-5
[nana3oH yCTaBOK MO TOKY BO BTOPUYHbIX BEIMYUHAX, A 0-200 0-200
JMCKPEeTHOCTb YCTAaBOK MO TOKY, A 0,01 0,01
[nanasoH ycTaBoK KoadduumMeHTa f0NeBOro y4acTns Toka obpaTHom 1-5
nocneposaTenbHocTH, K,
[nanasoH peryimpoBaHunsa NOCTOAHHOW BpeMeHW HarpeBsa, Tyarpesa, C - 0-30000
[nanasoH peryiMpoBaHnsa NOCTOAHHON BpeMEHW oxnarkaeHus, Toxn, € - 0-30000
[nana3oH perynmpoBaHuAa TENJ0BOro0 MMMyAbCa, ONpeaeneHHOro 13 01-90
YCN0BUIA HOPMA/IbHOTO NYCKA Bt yorrp, % ’
JONCKpeTHOCTb 3a4aHNA TENN0BOr0 MMNYAbCa, ONpeaeneHHoOro us yc- 01
NOBUI HOPMaNbHOTO NycKa Bt onrp, % ’
KoaddpuuneHT Bo3BpaTa NyCKOBbIX OPraHoOB 0,95
Jl>
—
B5
aES B6 Tep lllet B7
Ib — A w733 ]
Il V V
t
L
‘yCTaBKM 2
B8
[ ABt_nyck > Bt_koHtp | TsoKenbiit nyck |
| — p
Bt > 100% - Bt_koHTp &
< sampernyaal

PucyHok 5.1.3 — dyHKUMOHaNbHasA cxema MT3-3

TennoBoe COCTOSHWE 3NEKTpoABUraTenei, paboTalowmx B TAXKENbIX YCAOBUAX NyCKa, NoaBep-
YKEHHbIX YacTbIM Neperpyskam no TeXHO/IOrMYEeCKMM NpuYMHam, ByaeT onpeaensiTbca He TONbKO CTe-
MeHblo Neperpyskun 1 eé AMTeNbHOCTbIO, HO U NPEeALWECTBYOWMM TEMNI0BbIM COCTOAHUEM.
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Mo3ToMy XapaKTepucTuKa cpabaTbiBaHUA 3aWMUTbl SOIKHA ObITb MHTErpanbHO 3aBUCMMON OT
TOKa, Y4uTbIBaTb NpeLecTBytoLLee neperpyske Tena0Boe COCTOAHME, NPOLLECC OTAAYM Tensa, Kak B
pexunme neperpysku, Tak 1 B HOPMasbHOM pexkume paboTbl U OTKAOYEHUU OT ceTu. CTpyKTypa no-
CTPOEHMA TAaKOro anropuTmMa AO0/IKHA COOTBETCTBOBATH AUbPEpeHUMaNbHOMY YPAaBHEHUIO, YYUTbI-
BalOLLLEeMY OTZauy Tenna ¢ NOBEPXHOCTU 0BMOTKM:

dB )
Ty -—=K{ —1'B, (5.1)
dt
roe:

B — TennoBoi nmnynbc, OTparkatowmii TeNN0BOE COCTOAHME INeKTpoaBUraTens;
Th — NOCTOAHHAA BPEMEHW HarpeBa (OXNaxAeHUA) SNeKTpoABUTaTENS;
T — KO3OPULMNEHT MHTEFPUPOBAHUS;
K = Iskg / lc3 — KpaTHOCTb TOKa Neperpysku.

3TOMY Bblpa*KEHUIO COOTBETCTBYET NepenaTtodHan GyHKUUSA MHEPLMOHHOrO 3BeHa. Takmum obpa-
30M, HaKoMNJieHMe TeNJ0BOro MMMNyJ/ibCa BO BPEMEHU MPOUCXOLUT NO SKCNMOHEHLMANBHOMY 3aKOHY.
KoaddnumneHT nHterpmpoBaHuns T nogobpaH Takmm ob6pasom, YToObl CHUMKEHNE TENIOBOFO MMMY/bCa
nocne CHATUA NEeperpysku NpPoMCcXoamao C NOCTOAHHOMW BPEMEHM, COOTBETCTBYHOLWEN NMOCTOAHHOM
BPEMEHU OxNaxaeHua paboTatowero anektpoasuratens. MNpu OTKAOYEHUM INEKTpoasuraTena oT
cetTv Ko3dPUUMEHT T A0MKEH COOTBETCTBOBATb NOCTOAHHON BPEMEHWN OXNAXKAEHUA OCTAHOBAEHHOTO
asuratens.

Ha pucyHke 5.1.4 npusegeHbl 3aBUCUMOCTU B; = f(t) B pasnunuyHbIx pexkumax paboTbl 3/1EKTPO-
ABuratens.

|

1254
100
75
50
25 1
fep 1 fcp 2 -I__

PucyHok 5.1.4 — 3aBucumocTtu B; = f(t) npu pa3nnyHbIX KpaTHOCTAX TOKa K;:
1 — 3aBMcUMOCTb B; = f(t) npu KpaTHOCTM TOKa neperpysku K,
N YCTPAHEHWUM NeperpysKkn 40 MOMEHTA OTKNKOYEHUA dNEKTpoaBUraTens;
2 — 3aBUCUMOCTb B; = f(t) npu KpaTHOCTM TOKa neperpysku K,
N OTKNOYEHUU INeKTpoasuratena npun goctukeHnm By = 100;
3 —3aBMCMMOCTb B; = f(t) npn KpaTHOCTM TOKa neperpysku K,
N OTK/IIOMEHUU INeKTpoaBUraTens.
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PykoBoacTBo no akcnayaTauun MK3M-1 / MK3MN-M1

nOCKOI'Ibe TOK O6paTHO[;1 nocnenoBaTesibHOCTU Bbi3biBaeT NOBbILWEHHbI N Harpes 06MOTKM po-
TOpPa, COCTaBaAKOWAA 3TON0 TOKa BXOAUT B BblpaxKeHne ana onpeneneHmna sKkBMBasEHTHOINO TOKa, Bbl-
3biBalOLWeEro Harpes 3/1EKTpPoO4BUraTenAa, C Koa(l)(l)MLl,MGHTOM K:

Isgg = /1% +K-13, (5.2)

roe:

l; — BbIYMCNEHHDBI TOK NPAMOI NocneoBaTeNbHOCTH;

|, — BbIYMCNEHHDBI TOK 06paTHOM NOCNeaoBaTeNIbHOCTY;

Iskeg — 9KBMBANEHTHbIM TOK, MO KOTOPOMY OLIEHMBAETCA NeperpysoyHan cnocobHocTb ABuraTte-
ns;

K — KoadPUUMEHT, yunTbiBalOLWLMIA A01EeBOE y4acTMe TOKA 0bpaTHOW nocnesoBaTelbHOCTU B
TENNOBOM MOAEeNM ABUraTens.

Mpw NpeBbllUeHNM IKBUBANIEHTHOrO TOKa 3a[aHHOM YCTaBKU lc3 Bpema cpabaTbiBaHMA 3aLWuUTbI
onpeaenaeTca Nno BblpaXKeHUHo:

(5.3)

roe:

K = Iskg / lc3 — KPaTHOCTb TOKa neperpysku;

T =Ty — NOCTOAHHAA BpemeHW Harpesa ABuratens;

B: — HayanbHOe TennoBoe COCTOsIHME ABuUratens (TeKywee 3HayeHuWe TenN0BOro MMMy/bCa),
BbIPA*KEHHbIN B 0.€.

ﬂpM BK/IOYEHUN ABUraTena U3 «Xo0JI04HOro» COCTOAHUA HA MOMEHT BKAtOYeHUA By = 0. Pacuer
TEeNN0BOro nmnysbCa npomn3soanTcAa npu Ki>1no BblPa*XEHUIO:

2 2 Y
B = Ki — ((Kf —1)-e /Tn), (5.4)
rae t — Tekyllee 3HaYeHMe BpemMeHM [0 OTK/IUYeHUA asuraTens.

Mpu K| < 1 3HayeHmne Tenn10BOro UMNyAbCa onpeaensaeTca TEennoBok MOAEeNbHO MO BblPaXKEHUIO!:

B, = K? (1 - e_t/T), (5.5)

roe:
T =Ty — ana paboTatollero Asuratens;
T =To— ANA OCTAHOB/IEHHOrO ABUraTens.
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PykoBoacTBO Mo akcnayaTaunmn MK3M-1 / MK3MN-M1

B paboyem amana3oHe TOKOB TOMHOCTb MO BPEMEHW cpabaTbiBaHMA COOTBETCTBYET Kaaccy 5 no
FOCT 27918. Pabounit agnanasoH TOKOB HaxoAMTCA B npegenax KpaTHocTu Toka K, = (2+10). Mpo-
rpaMmma 3awWmTbl NO3BONAET:
® KOHTPO/IMPOBATb TEM/NOBOE COCTOSIHUE 3NEKTPOABUraTENA MOCNAE €ro BKAOYEHWUA KaK B HO-
MWHaNbHbIX peXnmax paboTbl, Tak U NpU Neperpyskax;

® VMUTUPOBATbL OXNAXKAEHNE INEKTPOABUIATENA NOC/E YCTPAHEHMA NEPErPY3KN C MOCTOAHHOM
BPEMEHM, COOTBETCTBYIOLLEN MOCTOAHHON BPEMEHU OXNarKAeHuA paboTatowero 3neKkTpo-
ABUraTena, a Noc/e OTKAYEHUA SNEKTPOABUIATENA BCeACTBUE NEePerpy3kM — C MOCTOAHHOM
BPEMEHM OCTaHOB/IEHHOIO 3/1eKTPOABUraTENS;

® PV NOBTOPHbIX MYCKax U NEPUOANYECKUX NEPErpysKax yuymTbiBaTb HAKOMIEHHbIN paHee Te-
NA0BOM MMNYNbC;

® OCYLLEeCTBNATb ANArHOCTMKY arperata «3/71eKTpoaBuUraTe/ib-MexaHu3m» npu o4yepeaHom nyc-
Ke nyTem CpaBHEHWA NpUpaLLeHUs TEMNI0BOTO MMMy/AbCa 33 BPEMSA MYCKA C KOHTPOJ/IbHbIM
3HaYeHueMm;

e 3anpeLaTb NYCK 3/1EKTPOABUraTeNS NMPU OCTAaTOMHOM TEMJI0BOM MMMY/IbCE, NPEBbLIWAOLLEM

KOHTPO/IbHOE 3HaYeHMe.

Mpu BBEAEHUM UHTETPa/IbHO-3aBUCUMOM XapPaKTEPUCTUKU MOMKET OCYLLLECTBAATLCA ANArHOCTMKA
YC/IOBUI MYCKa, €CAU BKAKYEH NporpammHbIin nepekntodatenb B8. CurHan «Taxenbii nyck» byger
chopMMpOBaH, eCAN NPUPALLEHNE TEMNOBOIO MMMY/IbCa 338 BPEMA MyCKa NPeBbICUT 334aHHOE YCTaB-
KO 3HayeHue:

ABt_nyCK = Bt_l‘Iy'CK - BOCT > Bt_KOHTp’ (56)

roe:

Bt nyck — 3Ha4YeHMe TennoBOro MMMNynbCa Ha MOMEHT OKOHYaHMA MyCKa, Korga TOK CHU3WUACA
MeHee ycTaBkm MT3-3;

Bocr — 3HaUeHWe TennoBoro MMMNy/abCa Ha MOMEHT Hayasia NycKa, Korga TOK npeBbICUA 3Haye-
HUe yCTaBKW;

Bt _kowrp — YCT@BKa NO TEN/I0BOMY MMMNY/IbCY, ONpeAeneHHan n3 yCnosMii HOPManbHOIo Nycka.

Mpu BKAOYEHUN NPOrPaMMHOrO NepekntovaTensa B9 sBoantca pyHKUMA «3anpeT nycKa».
KomaHaa «3anpet nycka» byaet cdopmmpoBaHa, ecn TeNA0BOE COCTOAHME 3NeKTpoABUraTens
Ha MOMEHT OTK/IIOYEeHMA He A0MYCKaeT NOBTOPHOrO NMycKa Mo yc/J0BMIO HEAOMNYCTUMOrO ero Harpesa:

Bt > 100 - Bt_KOHTp' (5-7)

PekomeHaauumn no BbiI6Opy YCTaBOK M XapaKTepUCTUKKN cpabaTbiBaHna MT3-3 ¢ MHTerpanbHo-
3aBUCUMO XapaKTepUCTUKoM cpabaTtbiBaHuA npeacTasnieHsbl B MPUJTOXKEHUN B.
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5.1.2 3awuTa OT 3aMblKaHWUIA Ha 3eMII0

33 BbINOJIHEHA C HE3ABMCMMOM OT TOKA BbIAEPKKOM BpeMEHN «Tcp 33». 3alMTa MOMKET AENCTBO-
BaTb KaK TOKOBas HEHaNPaB/IeHHAA UAM TOKOBAsA C MYCKOM Mo Hanps»KeHuto 3Uy, KOTOpbIi BBOAMTCA

nporpammHbIM nepekntoyaTenem B17.

BBoa v BbIBOA, 3aWMTblI U3 AeﬁCTBMﬂ oCywecTBnAaAeTCcA nepexkaryartenem B18, nporpaMmmMmHbIm

nepekn4vatTesiem B19 nponssoaunTCA Bbl60p ﬂ,eﬁCTBMﬂ 3aWnTbl Ha OTKAKOYEHNE AN CUTHan.

>
3o 7l 2 B18

B17

PucyHok 5.1.5 — ®yHKUMOHaNbHaAA cxema 33

Tabnunua 5.1.3 — TexHUYecKkne xapakTepmucTukm 33

33]

HaumeHoBaHue napameTtpa 3HayeHue
JnanasoH ycTaBOK MO TOKY B NEPBUYHbIX BeANYMHAX, A 0-300
JNCKPETHOCTb YCTAaBOK MO TOKY, A 0,01
[ManasoH yCcTaBOK Mo BpemeHu cpabaTtbiBaHuA, C 0-300
JNCKPETHOCTb 3a4aHMA YCTaBOK NO BPEMEHMN, C 0,01
KoadpdpuuneHT Bo3BpaTa NyCKOBbIX OPraHOB 0,95

5.1.3 3alwMTa MMHMMANbHOIO TOKa

3awmTa Cpa6aTbIBBET npun CHUXXeHnn TOKOB d)aa HWXe 3a,D,aHHOi;I YCTaBKMU. 3awmTa 6I'IOKMpyeTCFI

Npu OTCYTCTBUU cUrHana «PlB».

BBo//BbIBOA, 3aLWMTbI, AEACTBME Ha OTKAOYEHME UAN Ha CUTHAA NPOM3BOANTCA NPOrPaMMHbLIMM

nepekntoyatenamm B11 1 B12 cooTBeTCTBEHHO.

yie
<l 1%
yig
< 1%
B11
- — T
[PnB

PucyHoK 5.1.6 — dyHKUMOHaNbHaa cxema 3MT

Tabnunua 5.1.4 — TexHN4YecKMe xapakTepuctnkm 3MT

HanmeHoBaHMe napameTpa 3HayeHue
JnanasoH yCTaBOK MO TOKY BO BTOPUYHbIX BEMYMHAX, A 0-200
JNCKPEeTHOCTb 3a4aHNA YCTaBOK MO TOKY, A 0,01
JlManasoH yCcTaBOK Mo BpemeHu cpabaTtbiBaHuA, C 0-300
JMCKPeTHOCTb 3aZ4aHNA YCTaBOK NO BPEMEHM, C 0,01
KoagpdunumneHT Bo3BpaTa NyCKOBOro opraHa 1,05

26
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5.1.4 3awuTa OT NYNbCUPYIOLLLETrO TOKA

3awmnTa npumeHaeTcA ANA AMArHOCTMKM arperata «3/1eKTpoaBUraTeib-mexaHu3m» B C/ay4dae
BO3HWMKHOBEHWA MOBbLIWEHHOTO YPOBHA NY/NbCUPYIOLWEN C YAacTOTOM BpaLLEHMA MPUBOAMMOIO Mexa-
HM3Ma Harpysku.

B o
] & B1S  qepant B16

e | F 3nT|
PMB

PucyHoK 5.1.7 — ®yHKUMOHaNbHaa cxema 3MT

ypOBeHb nynbCauynn BblpPaXKaeTCA B NPOUEHTAX OT HOMMHANbHOMN AU MAKCUMaNbHOM MOLHO-
CTW Harpy3ku B 3aBUCUMOCTHU OT UX COOTHOLWEHUA N BbIMUCNAETCA NO Bblpa*XKeHUIO 5.8 nnan5.9:

Pvake — Pmun
Prvnsc = T' 100% npn  Puake = Phom (5.8)
HOM
Pvakc — Py
Prvnec = T P 100% npr Puakc = Phom (5.9)

roe:
Pmakc ¥ Pmun — MakCcMManbHoe M MUMHUMaAIbHOE 3HAYeHME MOLLHOCTU, U3MEepPEeHHoe 3a yCTa-
HOB/IEHHbIN Nepunoa;
Pyom — HOMUWHA/IbHAA MOLLHOCTb SN1EKTPOABUraTeNs.

MN3meHeHne aKTUBHOM MOLLLHOCTU KOHTPOIMPYETCA B 3a/laHHOM YCTaBKOMW MHTEpBae BPpeMeHH,
npeBsblLLaloLLLEM Neproa, BpaLleHns NpuBoaAMMOro 3neKTpoasurateniem mexaHnsama (Taynsc).

[na Toro ytobbl 3alMTa HEe PUKCMPOBana pe3Kne nepenanbl MOLWHOCTM NMPU BKAKOYEHUN U OT-
KJOYEHUW BbIK/IOYATENA, MYCKOBOW OpraH AencTBYeT TO/IbKO MPU Hanuuum curHana «PMNB». 3awuTta
BbIMOJIHEHA C HE3aBUCUMOW BbIAEP>KKON BpeMeHU «Tcp 3nt». BBOA/BbIBOA, 3alLUMUTbLI U NepeBos, AencT-
BMA Ha OTK/OYEHME MM Ha CUTHAN MPOU3BOAMUTCA NPOrpPaMMHbIMKU NepeKkntoyatenamu B15 n B16
COOTBETCTBEHHO.

Tabnnua 5.1.5 — TexHnyeckne xapakrepmctuku 3MT

HanmeHoBaHue napameTpa 3HayeHue
[1anasoH yCcTaBOK Mo YPOBHIO cpabaTtbiBaHuA, % 0-100
[NCKPEeTHOCTb 334aHNA YCTAaBOK MO YPOBHIO cpabaTtbiBaHuUA, % 0,1
[ManasoH ycTaBOK Mo BpemeHu cpabaTtbiBaHUA, € 0-300
JONCKPeTHOCTb 3a1aHNA YCTAaBOK Mo BpemeHu cpabaTbiBaHus, C 0,01
[1anasoH yCcTaBOK Mo Nepuoay M3MepeHua ypoBHA NyabcaLumm, ¢ 0,02-10
JVCKpPeTHOCTb 3a4aHNA YCTAaBOK NO Nepuoay U3MepPeHUs Nyibcauuni, ¢ 0,01
KoadduuneHT BO3BpaTa NYCKOBOrO OpraHa 0,95
[nanasoH paboTbl MO YacToTe NyAbcaLumm Harpysku, I, 0,5-25
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5.1.5 3awuTa oT HecummeTpumn pasHbIX TOKOB U OT 06pbiBa a3

3aLLI|MTa pearnmpyet Ha ToOK O6paTHOﬁ nocnenoBaTeIbHOCTH, Bblpa)KeHHblﬁ B MPpoueHTax:

® OT MaKCMMaJibHOro ¢33HOFO TOKa npucoeanHeHunA, eCiin TOK HaArpysku npesbillaeT HOMU-

Ha/IbHbIN;

® OT HOMUHAJ/IbHOTO, eC/in MAKCMMaIbHbIN TOK MEHbLUE HOMWHAIbHOTO TOKA npuncoegnHeHuMA.

anIMeHVITe}'IbHO K 91eKTpoABUraTeENAM 3alLNTa MOXKET 06Hapy)+(MBaTb BUTKOBbIE 3aMblKaHWUA.

3alnTa BbINOJIHEHA C HE3ABMCMMOW BblAEPKKOM BPEMEHMU.

712> B13 Tcp 3HO

L

PucyHok 5.1.8 — ®yHKUMOHaNbHaA cxema 3HO

BBoA/BbIBOA, 3aLWMTLI, AEACTBME HA OTKAIOYEHWE MU Ha CUrHaA NPOU3BOANUTCA NPOrPaMMHbIMU

nepekntoyaTenamm B13 n B14 cootBeTCTBEHHO.

Tabnunuya 5.1.6 — TexHMyeckne xapakrepmuctnkm 3HO

e

HaunmeHoBaHMe napameTpa 3HauyeHue
[1anasoH yCcTaBOK Mo YPOBHIO cpabaTtbiBaHus, % 0-100
[ANCKPEeTHOCTb 334aHNA YCTAaBOK MO YPOBHIO cpabaTtbiBaHuA, % 0,1
[1anasoH yCcTaBOK Mo BpemeHu cpabaTtbiBaHus, € 0-300
JNCKPEeTHOCTb 3a4aHUA YCTaBOK MO BPEMEHMU, C 0,01
KoadduuneHT Bo3BpaTa NyCKOBOro opraHa 0,95

5.1.6 3aWwMTa MMHUMANIbHOIO HANPAXKEHUA

MycK 3aWmTbl OCYLLECTBASETCA OT MYyCKOBbIX OPraHOB MUHMMaNbHOrO Hanps:KeHus (Uag, Usgc,
Uca), 06beaMHEHHbIX No cxeme «W». Anroputm 3awmTtbl 610KMPYETCA NPU HEMCNPABHOCTAX B LLENsAX

HanpsxeHua (oTcyTcTBMe curHana «Hewmcnp U»).

Beoa/BblBOA CTyneHel 3aluTbl NPOU3BOANUTCA NPOrPamMMHbIMK nepekaovatenamu B23, B2S,

B45.

Tabnunua 5.1.7 — TexHnyeckme xapaktepuctnkn 3MH

HanmeHoBaHue napameTpa 3HayeHue
JnanasoH yCcTaBOK Mo HanpAXeHM0 BO BTOPUYHbIX BenYnHax, B 0-150
JNCKPEeTHOCTb 3a4aHMA YCTaBOK MO HanpsaxeHuto, B 0,1
[ManasoH ycTaBOK Mo BpemeHu cpabaTbiBaHUA, C 0-300
JONCKpPeTHOCTb 3a4aHNA YCTaBOK NO BpemMeHU cpabaTbiBaHus, C 0,01
KoagpduumeHT Bo3BpaTa NyCKOBOro opraHa 1,05
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<
Y=
B23
<
Ubc U< |
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< -
Uca TU<| | Tcp 3MH-1
=
|HemcnpU
|Pasp 3MH
<
"V
B28
<
U<
&
suU< Tcp 3MH-2
Uca —
3MH-2
|He|/|cnpU
[Pa3p 3MH
<
L """
B45
<
e
&
TU< Tcp 3MH-3
Uca —
3MH-3
|HeV|cnpU
|Pa3p 3MH
[ 3MH-1 1
[3MH-2 3MH
[3MH-3

PucyHok 5.1.9 — dyHKUMOHaNnbHaA cxema 3MH

5.1.7 3awmMTa OT NOBbILWEHUA HANPAXKEHUA

MyCcK 3alMTbl OCYLLECTBAAETCA OT MYCKOBbIX OPraHOB MAKcMManbHOro HanpsxkeHusa (Uas, Usc,
Uca), 06begmHeHHbIx no cxeme «UMN». 3awmTta 610KMpyeTca npu oTCyTCTBMM curHana «PMBy.

Beoa/BblBOA 3alLMTbl, BbIOOP AEWCTBMA Ha OTKAIOYEHME WM HA CUrHA/A NPOU3BOAUTCA MpPO-
rPammHbIMU nepekntovatenamm B24 u B25 cootseTcTBEHHO.

CurHan «3MH 610K» MOXKeT OblTb CKOHOUIYpPMPOBaAH Ha BbIXOAHOE pesie Ans B6JO0KMPOBKM
BKJ/IIOYEHUA BbIK/IOYATEIA NPUCOeMHEHUA.

JgU>
Uab —1 1
B24 3MNH 6]'IOK‘
JgU>
Ub —
& & | TepamH 825
t
U =l o]
ca
Pasp 3MH

PucyHok 5.1.10 — dyHKUMOHanbHasa cxema 3MH
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Tabnunuya 5.1.8 — TexHMYeckne xapaktepuctunkm 3MH

HanmeHoBaHue napameTpa 3HayeHue
[nana3oH yCTaBOK Mo HaNpAXEHUIO BO BTOPUYHbIX Be/IMYNHax, B 0-150
JOMCKpeTHOCTb 3a4aHNA YCTaBOK NO HanpsaXKeHuto, B 0,1
[nanasoH ycTaBOK No BpemeHu cpabaTbiBaHus, C 0-300
[NCKPeTHOCTb 3aZ,aHNA YCTAaBOK NO BpeMeHU cpabaTbiBaHus, C 0,01
KoaddumuneHT Bo3BpaTa NyCKOBOro opraHa 0,95

5.1.8 JlornyecKas 3awmra WwuH

Ons peannsaumm NOrMYecKom 3amThbl WKH B YCTPOMCTBE NPeAyCMOTPEHO TPWU TOKOBbIX NMYCKO-
BbIX OpraHa, o6beanHeHHbIX No cxeme «J1M». MyckoBble opraHbl NO3BOAAOT KOHTPOMPOBATbL TOKM
B OTXOAAWMX Puaepax n 4eUCTBYIOT Ha BbixogHoe pene «lyck MT3». Llenu BbiIxoaHbIX pene obbeam-
HATCA No cxeme «UTU» n 6aokupytoT aelicteune J13LL paboyero n pesepBHOro NUTaHKUSA.

OTKNOYEeHMEe BBOAHOMO BbIK/IOYATENS MPOUCXOLUT MO UCTEYEHUU PEryiMpyemoin BblLepKKu
BpemeHn «Tcp na3w» B C/lydae Hanuuma curHana «lMyck MT3», oTcyTCTBMM BJIOKMPOBKU OT YCTPOMCTB
oTX0AAWMX NpucoegnHenuin (otcytcteme curHana «lyck /13LW») n Hannuymmn paspeLlatollero cMrHana
«Pa3p N13LLU». B 3aBUCMMOCTM OT NPOEKTHOM CXEeMbl MOAKAOUYEHMA YCTPOMUCTBaA curHan «Pasp J13LLU»
MOXET UCNONb30BaTbCA KaK paspeLlalowmMii CUrHan OT KAKYa YNpaBAeHUA UKW KaK CUTHAJ, KOHTPO-
JINPYIOLLNIM HaiMYne HanpPsXKeHUA Ha WnHKax J13LL.

Beoa/BbiBOA NyckoBoro opraHa /13l nponsBoamMTca NnporpaMmmHbIM nepekntodatenem B10.

7>
la 1
B10
>
Ib 71 Myck MT3
Jl>
Ilc
\ Pasp 3L & Tep N3LW
Myck MT3 N3l
[ Myck 131U *

PucyHok 5.1.11 — ®yHKUMOHANbHAA CXema NyCKOBOro opraHa J13LW

Tabnunua 5.1.9 — TexHnueckme xapaktepuctnkm N3

HaunmeHoBaHue napameTtpa 3HayeHue
JnanasoH yCTaBOK MO TOKY BO BTOPUYHbIX BeAUYMHAX, A 0-200
JNCKPEeTHOCTb 3a4aHMA YCTaBOK NO TOKY, A 0,01
JManasoH yCcTaBoOK Mo BpemeHu cpabaTtbiBaHuA, C 0-300
[NCKPeTHOCTb 3a4aHNA YCTaBOK NO BpeMeHM cpabaTtbiBaHUA, C 0,01
KoadduuneHT Bo3BpaTa NyCKOBOro opraHa 0,95
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5.1.9 3aWwmnTa MMHUMANIbHOW YacCTOTbI

3aLLI|MTa pearnpyeTt Ha CHUXeHune 4acCTtoTbl HUXKe 3a,CI,aHHOﬁ ycTaBku. Bosspart NYCKOBOro opraHa

NPoOM3onAEeT NPU NpeBbILEHUN ycTaBkM Ha 0,051,

3awmTa 610KUPYIOTCA NPU HEUCMPABHOCTAX B LENAX HanpsxKeHus (curHan «Heucnp») n otcyT-

cTBMM curHana «Pasp 3MY» oT K/aoYa ynpasaeHus.

Beoa/BbiBoa 3MY Nnpon3BoAUTCA NPOrpaMMHbIM Nepekntodatenem B22.

Uab JF<
Py B22
Ubc
& Tcp 3MY
[Pasp 3MY

PucyHok 5.1.12 — dyHKUMOHaNbHaA cxema 3MY

Tabaunuya 5.1.10 — TexHMYeCKne xapakTepucTnkm 3IMY

HaumeHoBaHue napameTpa

3HayeHue napameTpa

JnanasoH ycTaBoK no yacrore, Iy, 45 -50
JNCKPEeTHOCTb 3a4aHMA YCTaBOK Mo vactoTe, 'y, 0,1
[nanasoH ycTaBOK MO BpemeHu cpabaTbiBaHUA, C 0-300
JNCKPEeTHOCTb 3a4aHUA YCTaBOK MO BpemeHu, 0,01

5.1.10 BonbTmeTpoBas 610KMpPOBKaA

BMbB peannsoBaHa Tpemsa NyCKOBbIMM OpraHaMmM MUHMMANBbHOIO HANPAXKEHWUA, KOHTPOINPYIO-
LMW IMHEMHbIE HaNPSAMKeHUa ceTn, obbeanHeHHbIMK No cxeme «M-HE». Mpn HopmanbHOM ypOBHE
HanpPsAXKeHnsa curHan «BMB» HaxoAuTCs B COCTOAHMM NOTMYEcKon «1» 1 61oKMpyeT anroputm paboTbl
MT3-2 BBoAa. MpU CHUXKEHUN BCEX HAMNPAKEHUN HUKe ycTaBkn MOH 6nokmnposka MT3-2 cHMMmaeTca

(oTcyTcTBME CcMrHana «BMB»).

CurHan «BMB» KoHOUrypupyeTcsa Ha BbixogHoe pene 610Ka TH, Lenb KOTOporo cBA3biBaeTcs ¢

AVUCKPETHbIMU BXxoaamn « BMB» coOTBETCTBYIOLINX BNOKOB.

U<
Uab U &
<
Ubc U L BMB
TuU<
Uca U

PucyHok 5.1.13 — ®yHKUMOHaNbHas cxema BMb

Tabnnua 5.1.11 — TexHMYECKne xapaKTepmucTuku BMb

HaumeHoBaHue napameTtpa 3HayeHue
Jnana3oH yCcTaBOK Mo HaNpAXeHMIO BO BTOPUYHbIX BeanYnHax, B 0-150
ANCKPEeTHOCTb 3a4aHMA YCTaBOK NO HanpAaxKeHuto, B 0,1
KoagpduumeHT Bo3BpaTa NyCKOBOro opraHa 1,05
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5.2 Onucanue PpyHKUMII aBTOMATUKU
5.2.1 ABTOMaTUUYECKOEe NOBTOPHOE BKIOYEHUE

YCTpOMCTBO NO3BONAET aBTOMATUYECKM BKAOYATb BbIKAOYATENb NPUCOEAMHEHMA NOCAE ero oT-
KNtOYEHWUA KaKOW-NMB0 13 3aLmT.

Heobxoanmbim ycnosnem pabotol AMNB ABnAeTCA HannumMe ABYX CUTHANOB: NPOrPaMMHOrO pas-
pewatowero curHana «Pasp AlMNB» n curHana roTOBHOCTU aBTOMATUKU «[OTOB aBT», NOABAAIOLLEroca
yepes BpemMa «Tror agr» NOC/IE BKIOYEHMA BbIKOYaTENA.

Myck AMB dopmupyetca no ¢akty cpabaTbiBaHUA 3aWmT, BbiIOBMpPaeMbIXx NPOrpaMMHbIMUK Nepe-
KAo4vaTenamu (Tpurrep nepexoguT B cpaboTaHHOE cocToAHMe). BKatoueHue BbikntoyaTena no AMB
npou3onaeT Npu OTCYTCTBMM CUrHana «PMB» n oTcyTcTBMM cUrHana «bAoKMpoBKa» No UCTeYeHUM pe-
rYIMPYyeMoii BblAEPKKN BpeMeHU «Tamp».

Cbpoc Tpurrepa B Uenu BKkAYeHUA no AlNB npoucxoaut npu noasieHUn curHanos «BKJ1 no
AlB», «KBuTHMposaHue», «Heucnp 1» nam npu cHATUM curHana «Pasp AlB».

CurHan «Heycn AMB», npy BKAOYEHHOM NPOrpaMMHOM MNepeKkatoyaTene B29, neincreyer ¢ Bbl-
AEPXKKOM BpemeHU «Tcgp ang» Ha cOpocC Tpurrepa. TpuUrrep n sneMeHT BblAEPKKU BpemeHU «Tcep anp»
ABNAIOTCA SHEPrOHE3aBUCUMbIMK U NPOAO/IKAT GYHKLMOHMPOBATL NPU OTCYTCTBUM OMEPATUBHOIO
NUTaHUA.

Tabnunua 5.2.1 — TexHM4YecKkne xapaktepuctnkm AllB

HanmeHoBaHue napameTpa 3HauyeHue
[ManasoH yCcTaBOK Mo BpemeHu cpabaTtbiBaHus, C 0-300
JNCKPETHOCTb 3a4aHNA YCTAaBOK MO BPEMEHMU, C 0,01
lEJ‘IOK-Ka &

[Pno 530

MT3-1 el
MT3-2 a1

1 &
MT3-3 833— Tans
—

[Pasp ANB

[ loToB aBT

[BKIT no ANB 1

l KeuTuposaHue

B29

[ Hewucnp 1 Tcbp AMNB

Heycn ATB

l Heycn AMNB

[Pasp ANB

TroT aBT

[ Bniouero (. S|TR

— loToB aBT

[P0 R

PucyHok 5.2.1 — dyHKUMOHaNbHas cxema AlB
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5.2.2 YCTpOMUCTBO pe3epBMpPOBaHUA NPU OTKa3e BblKoUYaTens

YPOB popmupyeT curHan Ha OTKAOYEHME BbIKNOYATENA OCHOBHOIO U pe3epBHOro NMUTaHMA Mo
baKTy OTKas3a BbIKAOYATENA NPUCOEANHEHMA NpU cpabaTbiBaHUKM 3awmT. B anroputme nycka YPOB
HekoTopble 3awmTtbl (MT3-1, MT3-2, YMT3) 3aKpenneHbl «KecTko», HeobxoaAMMOoCTb BBOAA APYruxX
CUTHANOB 1 3aWUT onpeaenaeTca penerHbiM NepCcoHaNoM.

06 oTKase BblKAtOYaTene byayT CBMAETENbCTBOBATL OTCYTCTBME curHana «PMO» npu cpabathbl-
BAHWUM 3aLUUT M HaZIMUMe TOKa Yepes BblKtoYaTeNb NPUCOEMHEHUSA, NPEBLICUBLLIETO BbiOPaHHYO YC-
TaBKy — curHan «[lyck no I» npeaycmatpusaeTtcsa nepekntodyatenem B53. Beoa/sbisog YPOB onpege-
NAeTcA NporpaMmHbIM nepekntovatenem Bo4.

Tabnunua 5.2.2 — TexHnyeckune xapakrepuctukm YPOB

HanmeHoBaHMe napameTpa 3HayeHue napamerpa
JnanasoH ycTaBOK MYyCKOBOro opraHa BO BTOPUYHbIX BEIMYMHAX, A 0-200
JNCKPEeTHOCTb 3a4aHNA YCTaBOK MO TOKY, A 0,01
[ManasoH ycTaBOK MO BpemeHu cpabaTtbiBaHUA, C 0-300
JNCKPETHOCTb 3a4aHNA YCTAaBOK MO BPEMEHMU, C 0,01
KoadduuneHT Bo3BpaTa NyCKOBOro opraHa ToKa 0,95
MiaT > "7
1 L
o TR o g =
138 > —
B53
3MT —
o ] e
3Ho — Tcp YPOB
57 [Prio "
_——
[I‘IyCKYPOB
30T 850 ]
-
—
Bora > —
—

PucyHok 5.2.2 — ®yHKUMOHaNbHas cxema YPOB
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5.2.3 OTKAOuMEeHUe OT BHELUHUX 3aluT

BBoa/BbiBOA GYHKUMIA OTKAKOYEHWUA OT BHELIHWUX 3aLMT NPOM3BOAMTCA NPOrpPaMMHbIMUK nepe-
KntoyaTenamn. CUrHanbl KOHGUIYpUpPYOTCa Ha 1060 13 GU3MYECKUX AUCKPETHbIX BXOA0B U MOTyT
0eNCcTBOBATb KaK Ha OTKAIOYEHWE, TaK M Ha CUTHanN.

Tcp 3-1 B34 B38
t
Brew OTKI1 Ly V 1 0Tkn |
—
Tcp 3-2 B35 B39
t
Brew OTKII2 L V 2 okn |
Tcp 3-3 B36 B40
t
Brew OTKII3 Y V 3 otkn |
Tcp 3-4 B37 B41
| Brew OTK/I4 Y |k 4 otkn |
—

PucyHok 5.2.3 — @yHKUMOHANbHAA CXeMaA OTKOYEHMI OT BHELIHUX 3aWmT

Tabnunuya 5.2.3 — TexHUYeCcKne XxapaKTepPUCTUKM BHELLHMX 3aWMT

HamnmeHoBaHue napameTtpa 3HayeHMe napameTpa
[1anasoH yCcTaBOK Mo BpemeHu cpabaTtbiBaHus, € 0-300
JNCKPETHOCTb 3a4aHNA YCTAaBOK MO BPEMEHMU, C 0,01

5.2.4 ABTOMaTUUECKOE BK/IlOYEeHUe pe3epBa

Anroputm pabotbl ABP peanvsoBaH 3awwmnToi TpaHchopmaTopa HaNpAXKeHNA COBMECTHO ¢ 6.10-
Kamun BBOAHOIO NpUCOeaVHEHNA U CEKLMOHHOIO BbIKIOYaTena. 3almnTa CeKLMOHHOIO BbIK/oYaTensa
BbINONHAET TONbKO KOMaHAbl Ha BKAOYeHMe/oTKAtodeHne no ABP (curHanbl «BK/1 CB no ABPw,
«OTK/1 CB no ABP»).
dyHKUMOHaNbHaA cxema ABP npeactasneHa Ha pUCyHKax 5.2.4 —5.2.7.
Heobxogmumbim ycnosBnem pabotbl ABP aBnseTca Hanmume AByX CUrHa/I0B: pa3peLlatoLero cur-
Hana «Pa3p ABP» OT Kntoya ynpasaeHUA N CUrHana rotoBHocTu «fotosHocTb ABP», noasaatoweroca
yepe3s 10c nocne BKAKOYEHMA BbIKAOYATENA M cOpacbiBAeMOro BHEWHUM CUIHA/IOM GAOKMPOBKM
«bnoknposka ABP», curHanamm «PlMO», «IMyck MT3» nau «Myck YPOB».
CurHan «lyck ABP», KoHbUrypupyemblii Ha BbixogHoe pene 6noka MK3[M-BB n noctynatowmii
Ha AMcKpeTHbIN Bxog 610ka MK3IM-TH cobcTBeHHOM cucTeMbl COOPHbIX WKH, GOPMUPYETCS NPU OT-
KNOYEeHMN BBOAHOrO BbIKAKOYATENA B pe3y/bTaTe CHUMEHUA HanpAXeHUA CeTu, KOHTPOAUpYemoro
6n10kom MK3M-TH (curHan «OTK/1 BB no ABP»), nunu B pexkume aencrsma ABP 6e3 BbiaeprKKK Bpeme-
HW NPU MNOABAEHUN CNeayOLWMX CUTHAIOB:
e «PO» — npeaycmatpuBaeT paboTty ABP npu pydyHOM OTKAHOYEHMWU BBOAHOrO BbIKAKOYATENA
(BBOA/BbIBOA, CUrHANA OCYLLECTBAAEGTCA MPOrpamMmMHbIM nepekatovatenem B46);

e «CamonpowussonbHoe OTK/1» — npegycmaTpmsaeT paboty ABP npu camonponsBosibHOM OT-
KAOYEHMM BBOAHOMO BbIK/IOYaTeNsA (BBOA/BbIBOA CMrHANA OCYLLECTBASETCA NPOrPaMMHbIM
nepekntoyatenem B47);
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e «4 oTKN» — npeaycmaTtpuBaeT paboty ABP npu OTKAKOYEHWM BBOAHOIO BblKAKOYaTeNnA oOT
BHELIHWUX 3aLLWUT, HaNpPUMep, OTKAYeHne auddepeHumnanbHon 3aWwmTon TpaHchopmaTopa
(BBOA/BbLIBOA, CUrHANA OCYLLECTBAAEGTCA NPOrPaMMHbIM NepekaoyaTenem B48).

BHUMAHME!!! 1na pabomesi anzopumma rnpu camornpou3sosnbHOM OmKAoYeHuu (cueHan «Ca-
monpousgonbHoe OTK/1») Heob6xo0uMO nepeKkArYUMb 3mom CcuaHaa 8 yenu gopmuposaHus «He-
ucnp» Ha emopyto epynmny (m.e. Ha «Heucnp 2») coomeemcmaylouum MpPo2paMMHbLIM MepeKaYa-
menem.

CurHanom «lMyck ABP» 610KnpyeTca anroputm Bo3BpaTta cxembl nocne ABP.

‘ Myck ABP & 1c
L= 4]
d & :
‘ BKI CB no ABP 1|
[Pa3p ABP
TaBp 1c
\ UscTp —1SI|TR
" IR
a & Tcbpoca aBp
s
7U< =
Ubc U
JU<
Uca U
‘ Hewncnp U
1
‘ UscTtp
‘ BKI CB no ABP !
‘ Heucnp
‘ KeutuposaHue

PucyHok 5.2.4 — dyHKUMOHanbHaa cxema ABP TpaHchopmaTopa HanpaKkeHua

CurHan «OTK/1 BB no ABP», AelCTBYIOWMIA Ha OTK/IIOYEHWE BBOAHOrO BbikAtouyaTensa u «lyck
ABP», popmupyeTca Ha Bbixoge Tpurrepa 3awmntbl MK3IM-TH yepes BbigepXKy BpemeHn «Tagp» MpU
CHUXXEHUW NNHEWHbIX HanpaxeHnn Upg, Ugc, Uca HUXKE 334aHHOM YCTaBKM U BIOKMpYeTCa Npu Heuc-
NMPaBHOCTAX B LLENAX HaNpPAXEeHWA U OTCYTCTBUM HAMPAMKEHUA HA COCEAHEN CeKUUWU LWKH (curHan
«Ugcrp»). YPOBEHb HaNpAXKEHUA Ha CEeKLMU KOHTPOAMPYETCA MYCKOBbIMU OpraHaMm MMHUMAIbHOTO
HanpsaxXeHns, o6beAnHEHHbIMK No cxeme «W». MpeaycmoTpeHa uenb copoca Tpurrepa npm cpabathbi-
BaHMM NOH Ha BpemsA MeHbLLee BblAEPKKN BpeMeHU «Tapp».

lNocne oTKAOYEHMA BBOAHOrO BbIK/IOYATENA U NOABAEHUA ANCKPETHOro curHana «lyck ABP»
Ha BbIxoge MK3M-TH popmmpyetca curHan «BK/1 CB no ABP» B uenb ynpaBneHMa CEKLMOHHbIM Bbl-
Kno4vaTenem.

MapannenbHo curHany «OTK/1 BB no ABP» dopmupyetca «HeycnewHoe ABP», ecnm curHan Ha
BK/IIOYEHME CEKLMOHHOIO BblKAOYaTena He chopmmnpoBanca paHee, 4em «Tcpp app».

B cnyyae ycnewHoro wnum HeycnewHoro ABP tpurrep cbpacbiBaetca curHanamm «BK/1 CB no
ABP» nnn «HeycnewHoe ABP» coOTBeTCTBEHHO, a TaKXKe curHanamu «Heucnp» n «KsutnposaHmne».
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Mpu nosBneHUN AUCKPETHOro curHana «UsB» Ha Bxoae 610ka MK3M-BB, ykasbiBatowero Ha
Ha/nuMe HanpPAXEHUA Ha NUTAlOLWEM Kabene 3a OTK/OYEHHbIM BbIKAOYaTeleM BBOAA NPU Ha/IMYMK
TpaHchopmaTopa HaNPANKEHUA UAM TpaHCHOpMaTopa COOCTBEHHbIX HYXJ BBOAA, YEPE3 BblAEPKKY
BpemeHn «Tgosgp» Gopmmpyetca curHan «BK/1 no ABP»» Ha BKatoueHMe BbikAtoYaTena seoga. CurHan
«BK/1 no ABP», a TakKe curHanbl «Heucnp 1», «BK/1 BB» n «PO» peicreytoT Ha cbpoc Tpurrepos
dbopmmposaHua curHana «IMyck ABP».

Mo ¢daKTy ncyesHoBeHMA 6aoKMpytoLero curHana «Myck ABP» n nosasneHus curdana «PlB BBo-
Aa» B 610ke MK3MM-TH 3anyckaeTca aBToMaTU4YecKkuii Bo3BpaTt cxembl nocne ABP (BHP), dopmupyetca
curHan «OTKJT CB no ABP» B uenb ynpaBaeHMa CEKUMOHHbIM BblKAtoYaTenem. B anroputm Bo3sparta
cxembl nocne ABP Ha BXoZ4 Tpurrepa mMoxeT ObiTb Takke BBeaeH curHan «BK/1 CB no ABP» npo-
rpaMMHbIM nepekatodatenem B27. Copoc Tpurrepa ocywiectenserca curHanamm «OTK/T CB no ABP»,
«KsutnposaHune» nnm «Heuncnp».

BHUMAHMUE!!! Cbpoc asmomamuKu 80CCMAHO8/EHUA HOPMANbHO20 PEeXuma ocyu,ecmaerns-
emcAa cueHanom «PO» Ha 8600HOM NpuUcoedUHeHUU U cueHanoM «KeumuposaHue» Ha rnpucoeduHe-
HUU C MPAHCGHOPMAMOPOM HAMPAHEHUS.

B aneopumme makxce cyuwecmsyem 803MOMHOCMb omKaYeHus CB npu napannensHol pa-
6ome, mo ecmb K020a 0OHOBPEMEHHO BK/OYEHbI CeKUUOHHbIU BbIKAYAMENL U 8blKAOYaMenu Ha
oboux seodax. Takum ob6pa3om, npu 80CCMAHOBAEHUU HOPMASIbHO20 PEXCUMA HE3asUCUMO om mo-
20, bbina nu cbpoweHa asmomamuxka BHP npucoeduHeHus ¢ TH, 3aujuma e Kamepe TH rnpu o0OHo-
8pemMeHHOM Hanu4yuu cueHanos «Pl1B CB», «Pl1B esoda» u «Uscmp» bydem ebi0a8amb KOMAHOY HA
omkntoyeHue CB. Tem cambim pexcum P 6ydem KpamkKospemeHHbIM. B800/8b1800 0aHHOU (pyHKUUU
B803MOXM(EH MpuU nomouwiu Knawoya B52.
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PucyHoK 5.2.5 — dyHKuMOHanbHas cxema ABP BBoaa
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PucyHOK 5.2.6 — ®yHKUMOHaNbHAsA cxema Bo3BpaTa cxembl nocne ABP

Paspewatowmit ABP curHan «UBcTp» ABAAETCA BXOAHbIM AWCKPETHbIM curHanom MK3IM-TH,
bopMUpyOLLMMCA aATOPUTMOM aHaNOrMYHOro 610Ka cocegHen CeKUMM WKUH Kak curHan «Ucy», KOH-
TPONUPYIOLNIN HAaNPAXKEHNE CETU, YPOBEHb HECUMMETPUM U HACTOTY CETW.

>
Uab U &
>
Ubc U
JU>
Uca U
Tcp Ucw
Ju2> t
—2 Ucww
e ]
Uca
Uab JTF>
Ubc B26
1

PucyHoK 5.2.7 — ®yHKUMOHanbHas cxema ¢popmmpoBaHma Ucy

CurHan KoHTpona HanpsaxeHua «Ucy» byaeT cdopmmrMpoBaH, €civ Ha BCeX BXOAAX 3/IeMeHTa
«W» ByayT npucyTcTBOBaTb ornyeckne «1». B opmmpoBaHUM CUrHaNa y4acTBYIOT:

® OpraH KOHTpoAnsA nMHenHoro HanpsxeHns Uag, Usc U Uca, KOTOPBIN 610KMpPYeT dopmmpoBa-
Hue «Ucy» NPU NOHUMKEHHOM HaNPAXKEHUN;

® OpraH KOHTPOANA HanpA)eHua obpaTHOM MocnenoBaTeNbHOCTM (AMANa30oH peryanpoBaHuA
no ypoBHto cpabaTtbiBaHma oT 0 4o 100% OT HOMWHA/ILHOTO HAMPAMXKEHUA), KOTOPbIA 6I0KMU-
pyeT popmumposBaHme «Ucy» Npu NpeBbILEHNN HaNpPAXKeHUA obpaTHON nocnesoBaTe/IbHOCTH
33aHHOM YCTaBKW;

® OpraH KOHTPOAA YacTOTbl ceTn, GoPMUPYIOLWMIA Normyeckmii «0» Ha CBoem BbIXOAe B Cayyae
CHUMKEHMA YaCTOTbl HUXKE 3a4aHHOTO YPOBHS.
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BHUMAHMUE!!! B ycmpolicmee npedycmompeH napamempu4veckull 861800 MyCKOB8bIX 0P2aHO8
u3 anzopumma popmuposaHusa cuzHana «Ucy». [Myckosol op2aH KOHMPOAA AUHEUHO20 HaNPAXeHUA
gbisooumcs npu ycmaske 0B, nyckosoli op2aH KOHMPOAA HanpAxXeHuUA obpamHoli nociedosamerns-
Hocmu — npu ycmasKke 100%, nyckogol op2aH KOHMPOAA 4acmomel — rnpu ycmaske 457y,

B anroputme Tak:Ke npeaycmoTpeHa 6/10KMPOBKa NPU HEUCMPABHOCTAX B LENAX HanparKeHus
(curnan «Hewncnp U»), BBOA/BbIBOA KOTOPOI NPOM3BOANTCA NEpPEKItoYaTenem B26.

Tabnunua 5.2.4 — TexHUYeckne xapakrepmuctukm ABP

HanmeHoBaHue napameTtpa 3HauyeHuMe napameTpa
JnanasoH yCTaBOK MO HAaNpAXeHUI0 BO BTOPUYHbIX BeanYnHax, B 0-150
JNCKpPeTHOCTb 3a4aHUA YCTAaBOK MO HanpsaxeHuto, B 0,1
JnanasoH ycTaBoK no yacrore, Iy, 45 -50
JNCKPEeTHOCTb 3a4aHMA YCTaBOK Mo vactoTe, 'y, 0,01
[nanasoH ycTaBoOK Mo BpemeHu cpabaTbiBaHus, C 0-300
JNCKPEeTHOCTb 3a4aHUA YCTaBOK MO BPEMEHMU, C 0,01

5.3 ®PyHKUMM ynpaBaeHUA BbIKaOYaTenem

1) BAOKMpPOBKa BKIOYEHUA BbIKAOYATENA, CUTHAN «[OTOBHOCTbY.

CurHan «bnoKMpOBKa» MCNO/b3yeTcAa B aAroputMmax GopMmMpPOBaAHUA KOMaHAbl HA BKAKOYEHUE
BblkAtovaTena «BKJ/1 BB» u curHana «FoTtoBHOCTb». CurHan «bnokmMpoBka» GopmmpyeTca npu Hanu-
ynm curHana PO, dopmmnpoBaHuM curHana «bAOK OT 3aLUT», NOBLIWEHHOM TEMJ0BOM MMMY/bCE
aneKkTpoaBUraTens (cMrHan «3anpeT Nycka»), HAAMYMM curHana «PMNBy».

Mpwn oTcyTcTBMM BNOKMPOBKM PpopMupyeTca cUrHan «FOTOBHOCTbY, CBUAETE/IbCTBYHOLLNI O TFO-
TOBHOCTM CXeMbl yrpasneHua K paboTte. MNpu HeobxoaMMOCTM curHan «FOTOBHOCTbY» KOHOUTypupyeT-
CA Ha BbIxogHOe pene npu paboTte npucoeanmHeHns nog ynpasneHnem ACY TI1.

2) OnpeaeneHne NONOXKEHUA BbIKAtOYATENSA.

MonoxeHne BbIKNOYATENA OTOOparkaeTca cMrHanamm «BrnroyeHo» n « OTKAOYEHO», KOTOpbIe
dopmupytoTcs no curHanam «PMNO» mn «PMB». BKAtoueHHOMY nosioXKeHuto BB cooTBeTCTBYET KOMbOU-
Hauma: «PMNO» — nornyeckunit «0», «PMB» — nornyeckaa «1». OTKAOYEHHOMY NONOXKeHUI0: «PMO» —
normndeckas «1», «PMB» — nornyeckuim «0».

B ycTpolicTBe BO3MOXHbI HECKOJ/IbKO anropnuTMoB onpeaenenuns curHanos «PMO» u «PlB»:

® 0 ABYM OUCKPETHbIM BXxogam «PIO» n «PlB»;

® 0 TOKY Harpysku.

TOK Harpy3ku onpeaensieTca ycraBKom «lyarp», AMana3oH peryampoBaHma Kotopon ot 0 ao 200A
¢ warom 0,01. Bbibop anropMtma onpeaeneHma CMrHanos npoussogutca yepes Y B pasgene meHto
«HacTpoikn 610Ka» unm yepes TepmuHan.

3) Py4Hoe ynpaBieHMe BbIKAOYaTENIEM.

BAOK 3aWuTbl N03BONAET 6/0KMPOBATL PyYHOE BKAKOYEHUE BbIKNOYATENS. PyUHbIM BKAOYEHMU-
em (curHan «PB») cuMTaeTcs BKAOYEHME BbIK/OYATENs OT KAtoya ynpasaeHus (curHan «BK/1») nam ot
CUTHANOB TeNeynpaBAeHUA CUCTEMbI TeIEMEXAHUKM (CUTHaNbl «TY» — AUCKPETHbIA CUIHAN OT KAtoya
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yNnpaB/ieHns, paspeLlaowmii ANCTaHUMOHHOe ynpasaeHue BbikatoyaTenem u «BK TY» uan «OTKN
TY» — CUrHaN Ha BKNOYEHME UM OTKIKOYEHME BbIKNHOYATENSA COOTBETCTBEHHO).

4) KBuTnpoBaHue.
KBUTMpPOBaHME MOKET NPOU3BOANTLCA BPYUHYO KHOMNKOM «Chpoc» Ha MY (curHan «Copoc MY»),
KOMaHA0M KBUTUpoBaHuMA cuctembl ACY TN (curHan «Copoc TY») nam komaHgou PO.

5) OTKNtOYEeHUe BbIKAOYaTeNs.

CurHan «OTK/1 BB» popmupyetca npm cpabaTtbiBaHUM TPUITEPA B C/Ily4ae OTKAKOYEHMUA BbIKLO-
yatena oT 3awmT (curHan «OTK/1 oT 3awmT»). Kak TONbKO CUI0BbIE KOHTAKTbl BbIKAKOYATENA PA3OMK-
HyTca (nossnaetca curHan «OTKAOYEHO»), TPUITep BO3BPALLAETCA B UCXOAHOE COCTOAHWME, CHUMAA
KomaHay «OTK/ BB». CurHan « OTK/1 BB» «»XeCTKO» CKOHOUIYPMPOBaH Ha BbIXOAHOE pesne yCTPOMCT-
Ba K1.

[ BKN no ABP 1 ER 2
[ BKN no ANB ey e e
[PB 2 1l BKN BB L} -
| Brokuposka
B I S s
1 =l e
[oTkn BB 1] [oTkA T
B [Ty &
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— i B
t
[Bin o ] B >
= 1 s S
™ 7| >
(oI o] o =
—
_Ic —
Kontpors LIM>—-=9 4 | B51
Bxog PMNO PMO
Ny
Rl
Bxoa PMNB PMo
[Brok BKN | .
(PO 1
| Cbpoc TY

PucyHok 53- cDYHI-(LI,I/IOHaJ'IbHaFl CXeMa JIOrMKn ynpasaeHuna BbiklOYaTeNneEm
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6) BKntoueHue BbIkAtOYaTeNs.

BkntoueHne BbiKAtOYaTens npoucxoaut nubo B umkne AMB/ABP («BK/1 no AMB», «BK/1 no
ABP»), nnbo Bpy4Hyto («PB»). MpeaycmoTpeHa 610KMPOBKa py4yHOro BKAtoYeHuns. Copoc Tpurrepa B
Lenn BKAOYEHUA BbIKNOYATENA OCYLLECTBAAETCA NPU noasaeHUn curHana «PlB», ceuaeTensbcreyto-
wem o6 ycrnewHom BKAtoYeHUK, nnbo yepes 1,5¢c nocne popmmnposBaHma curHana «BK/1 BB».

Ona npenoTBpalLeHnA MHOTOKPATHbLIX BKAKOYEHUW BbIKAKOYATeNA Ha YCTOMYMBOE KOPOTKOE 3a-
MbIKaHWE NPeayCMOTPEH NOrMYecKkuii anemeHT «M» B uenun cbpoca Tpurrepa, Ha KOTopbIiA NOCTyNatoT
curHanbl «PB» n «OTK/1 BB». Mpn py4HOM BKAOYEHUM B YCNOBUAX OTCYTCTBMA BNOKMPOBKU CUTHAN
«PB» nocTynaeT Ha NepBbIi BXOA 31emMeHTa «M» 1 ycTaHaBAMBAET TpUrrep B cpaboTaHHOEe cocToAHME
(nosaBnaetca curHan «BK/1 BB»). Ecnm BkAtoveHMe npomsowno Ha K3, curHan «OTK/T BB» byaer
chOpMMpPOBAH NPU OTKAKOYEHUMN BbIKAtOYATENA OT 3aWwmT («OTKJ/1 OoT 3aWwMT») M NogaH Ha BTOPOIM BXOA,
anemeHTa «M», Tem cambiM 0b6pasys cMrHan Ha cbpoc Tpurrepa B LEenn BKAKOYEHMUA BbIKAKOYATENA.
ChopmmpoBaHHbIN cMrHan nNo obpaTHOM CBA3M CTAaHOBMTCA Ha camonoaxsaTt u byaeT cywecTsoBaTb
00 Tex Nop, Noka He ncyesHeT curHan «PB». Takum obpasom obecneynBaeTca O4HOKPATHOCTb BKAtO-
YeHMA BbIKIOYATeNA Ha YCTaHoBMBLLEeecA K3 npn ogHOBpPEMEHHOM Hanuummn cmrHanos «PB» n «OTKJ1
BB». AHanornyHoim obpasom 6yaeT ocywecTBaATbCA 6NOKMPOBKA MHOFOKPATHONO BK/KOYEHMA Bbl-
KAto4YaTena Ha yctonumnsoe K3 npu «3anmnaHnmn» BHyTpeHHero curHana «BK/1 no AMB».

5.4 ®yHKUMKN ANArHOCTUKM BbiIKNlOYaTENA

1) HecooTBeTcTBME LIENEN YNIPABAEHUS.

HecooTBeTcTBue uenen ynpaBaeHUs YCTPOMCTBO GUKCUPYET B CAyy4ae COBMALEHWUA CUrHANOB
«PMNO» n «PlMNB» No ncte4yeHn BbIAEPIKKN BPEMEHN «Tyyy».

[P0 THuy

HecooTs. uene ynp.

1c Ortkas BB ‘
C N ——r— G

s[TrR
.. 1 &

[OTKn BB 1| (RM 0,5¢ B50
‘ Camonpo-e OTKIJ1

KButuposaHnue
‘ OTKMIOYEHO

15¢

‘ KoHTponb LUM 1 Hewncnp LM

PucyHOK 5.4 — ®yHKUMOHaNbHAA CXema JIOTUKN AMarHOCTUKM BbIKAKOYATENA
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2) OTKa3 BbIK/tOYATENA M 3aLLMTA S/IEKTPOMArHUTA.

B cnyyae npopomKUTENBHOCTU MMNYAbCA KOMaHAbl Ha BKAOYeHWe (curHan «BK/1 BB») nam Ha
oTKkAoyeHne (curHan «OTKJT BB») 6onee 1 cekyHAbl ycTpoiicTBO chopmupyeT curHan «OTKas BB»,
KOTOPbIN CBUAETENBCTBYET 06 OTKA3€e BbIMOJHEHWUA BbIKAOYATENIEM COOTBETCTBYIOLEN KOMAHAbI.

MapannenbHo curHany «OTkas BB» dopmumpyetcsa curHan «3awmta IM», KOTOpbIN NpU Heobxo-
ANMOCTU KOHPUIYypUpyeTca Ha BbIXOAHOE pene YCTPOMCTBA M AEMCTBYET Ha He3aBMCMMbIN pacuenu-
TeNb OTKAOYEHNA aBTOMATMUYECKOro BbIKAOYaTeNs, NMTaloLWwero onepaTtmeHble uenu BB, ¢ uenbto 3a-
WNUTbl  3/IEKTPOMArHMTOB  BKNIOYEHUA/OTKAOYeHMA BB M BbIXOAHbIX KOHTAaKTOB  BK/tOYe-
HUA/OTKNIOYEHNA 3aLLMTbl OT 3aAUNaHUA. ITO aKTyaNbHO ANA BbIKAtOYaTeNel C 3N1eKTPOMArHUTHbLIM
MM MOTOPHbIM NPUBOLOM, NMOCKO/IbKY TOK KATYLIKN BKAKOYEHWUA/OTKNIOYEHUA COCTABAAET eAMHMLbI
amnep, a KOMMYTALMOHHaA CNOCOBHOCTb pene 3aWuUTbl MEHEE O4HOTO aMnepa.

3) Camonpoun3Bo/ibHOE OTKAKOYEHME BbIKAOYATENS.

CamonpounsBoibHbIM OTKAO4eHMeM BB (curHan «CamonpowusBonbHoe OTKJ/1») cumTaerca oT-
K/loYeHue BblKkAouaTens B 06xoa yctponctsy. CpaboTaHHbIN TPUITEP B IOTMYECKOM Uenodke «Camo-
npounssosbHoe OTK/1» cBMAETEeNbCTBYET O BKAKOYEHHOM MNOsOXeHMU BB. Bbixoa Tpurrepa cBAsaH ¢
nepebiM BXOA0M 31eMeHTa «M» n nogaeT Ha Hero curHan «1». Echm Ha BTOpom BxoAe anemeHTa «N»
NoABUTCA normyeckan «1» (curHan « OTKAKYEHO») U MPU 3TOM TpUrTep He cOpPOCUTCA, TO C BblAEpPK-
Kom 0,5c ycTpoiictBo chopmmpyet curHan «CamonponssonbHoe OTK/T».

4) HencnpaBHOCTb LWWHOK NUTaHUS.

B ycTpolicTBe NpeaycCMOTPEH KOHTPO/Ib Ha/IMYMS HaNpaXKeHMa Ha LWKHKax nutaHua LN (EY)
3NEeKTPOMArHMTHOrO MAN 3NEKTPOMOTOPHOrO MPMBOAA BbIKAOYaTeNA (curHan «koHTposb LLUM»). B
Cyyae NponagaHma HanpaXKeHMa Ha LWMHKaX NMTaHMA YCTPOMUCTBO dopmunpyeT curdan «Hewucnp LLM»
C Bblaep»KKou BpemeHu 15c.

5.5 ®yHKUMMU CUrHanusauum

dopmunpoBaHue ynpasaatrowmx curdanos «OTK/1 oT 3awmT», «bnoK OT 3aWwmnT», «ABapua», «He-
ncnp» 1 «Bbi3oB» MOXKHO NpocnegnTb N0 GYHKLMOHANbHBIM CXEMaM, NPEeACTAaBAEHHbIM Ha PUCYHKAX
5.5.1-5.5.2.

OpHa rpynna curHanos cpabaTbiBaHWA 3aLLNT AENCTBYIOT Yepes pa3MblKatowme KOHTaKTbl Npo-
rPaMMHbIX nepekatoyatenen. Kpome fencTBmA Ha OTKAOYEHUE 3TU CUTHAJbI YCTAHABIMBAOT Normye-
CKyto «1» Ha BbIxoae Tpurrepa, dopmupya curHan «Aeapua 1». Mo curHany «Asapusa 1» npomsBoanT-
ca 6/10KMpOBaHME BKAOYEHUSA BbIKAOYATENA CUTHaNOM «BaoK oT 3awnT». Copoc Tpurrepa npomnsso-
ANTCA KOMaHAoMN «KBUTMpPOBaAHME.

Bo BTOpYtO rpynny BXOAAT CUTHANAbl OT TEX e 3aMUT, KOMMYTUPYEMbIX TEMU e NPOorpaMmmHbl-
MW MEePEKNoYATENAMM C 3aMbIKAOWMMM KOHTAKTaMM. ITUMKU CUrHanamm GopmMmupyeTca CurHan
«OTK/1 oT 3aWwmnT 2» N ycTaHaBAMBaETcA Tpurrep «Asapua 2», cOpoc KOTOPOro TakKe NpPon3BoAnUTCA
KoMaHgou «KeutuposaHue». CurHanom «OTK/1 oT 3awmnT 2» nponssoautca 610KMpoBaHME BKAKOYe-
HWA BbIKNOYATENA, €C/IN NOCNE OTKNOYEHUA BbIKNOYATENA 3aWMTON 3TOT CUTHAN He CHANCA.

AHanormyHbiMm 06pazom GOpPMUPYHOTCA CUTHANbl HEMCMPABHOCTM (curHanbl «Heucnp 1» u «He-
ncnp 2»). CUrHanbl NepBoM rpynnbl yCTaHaBAMBalOT B cpaboTaHHOe nonoxeHune Tpurrep «Heucnp 1»,
cbpoc KOTOPOro NPOU3BOAUTCA KOMaHAOM «KBUTUPOBAHUEY.
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Bo BTOpyto rpynny ob6beguHeHbl Te e CUrHaAbl, KOMMYTUPYEMbIE TEMU e MPOrPaMMHbIMU
nepekntoyaTeNnaMmn C 3aMbIKaAIOWMMWN KOHTaKTamMu, KOTOPbIMW YyNpasasaeTca Tpurrep C BbIXOAHbIM
curHanom «Hewucnp 2».

CurHan «Hewncnp 1» n curHan c Bbixoaa sanemeHTa «UJ/IM» BTOopon rpynnbl GOPMUPYIOT CUTHAN
«Heuncnp 3», KoTopbiM BN1OKMpPYeETCA BKAOYEHME BblKAoYaTensa. Takmm obpasom, ecnm npu cpabatbl-
BAaHWWM KAaKOM-IMBO M3 NMepeyvyncineHHbiX 3aWwuT U YCTPAHEHUN NPUYMHDBI, Bbi3BaBLIel cpabaTbiBaHWe
3alKTbl, He TpebyeTcAa KBUTUPOBAHMA, TO 3Ta 3aLLMTA COOTBETCTBYIOLWMM NPOrPAaMMHbIM NepeKIoya-
Tenem BKAOYaeTCcA BO BTOPYLO rpynny.

BHUMAHME!!! PyyHoe eKntoyeHue sbiknovYamens (PB) 6s10Kupyemca npu HaAu4uu Cu2Ham108
«Asapusa 1» u «Heucnp 1» 0o momeHma K8umuposaHusA. CuzHanel «Asapusa 2» u «Heucrnip 2» He 8bl-
3bl8aH0M 6I0KUPOBAHUA PYYHO20 BKAOYEHUA 8bIKAOYamens (PB).

Ha pucyHke 5.5.2 npeactaBneHa ¢GyHKUMOHaNbHAA cxema GOPMMPOBAHUA CUTHANOB ynpasie-
HUA BbIXOAHBIMWU U CUFHANbLHBIMU pene.

CurHanbl «OTK/ ot 3awmt 1» n «OTK/1 oT 3awmut 2» no cxeme «UJIN» dopmupytoT curHan
«OTK/1 oT 3aWWmT», NOCTYNaoWMN B CXeMY YrpaBJeHUA BbIK/IlOYaTE/IEM.

CurHanamun «OTK/N ot 3awmT 2», «Heuncnp 3» n «Aapua 1» no cxeme «U1U» dopmupyetcs
H6noKMpyoLWMIA cnrHan «bnok ot 3awmT». CurHanbl «Heucnp 1» n «Hencnp 2» 06beaANHAIOTCA B CUT-
Han «Heucnp», «ABapua 1» n «Aapua 2» - B CMrHan «Asapua» n GOpMUpPYIOT CUrHan «Bbi3oB».
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5.6 Jlornka ceo604HO NporpaMmmupyembix pene
YCTpOMCTBO NO3BONAET IMOKO HAaCTPanBaTb BbIXOAHbIE pene Kak yepes MY, Tak u TepMmuHan.
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PUCyHOK 5.6 — PyHKLMOHaNbHAA cXema NOTMKK CBOBOAHO NporpaMmupyemoro pesne

ANropMTMOM npeaycmoTpeHo:
e BbI6op Ntoboro 6UTa C UHBEPCUEN U Be3 MHBEPCUN;
e Bblbop 06beauHAOLWEro 3nemeHTa — «»/«UN»;
® 33JaHue BpemMeHU cpabaTtbiBaHMA «Tcp»;
e BbIOOp BO3BpaTa pesie — yepes KBUTUPOBAHME WM Yepes3 peryanpyemoe Bpems BO3BpaTa
«Tgo3s»;
® BO3MOXHOCTb 3aJlaHMA UHBEPCUM BbIXOAa.

BuTbl, KOTOPbIE MOXHO 3aNpPOrpPaMmmmnpPoBaThb Ha BbIXOAHOe pene, npeacrasneHbl 8 NMPUTOMKE-
HUWN B. Mpumep HacTpoliku BbixogHoro pene npusegeH 8 MPUOKEHUN U,

5.7 ®YyHKUMM ANArHOCTUKU 3NeKTpoaBuraTenem

1) OnpeaeneHune NyCKOBOrO TOKA M BPEMEHW MYCKA 3NEKTPOABUIaTEN .

MomeHTOM Hayana NycKa SNeKTpoaBUraTensa CYMTaeTca MOMEHT MpeBbIleHNA 3KBUBAIEHTHOIO
TOKa 3agaHHoM ycTaBkn MT3-3. MOMEHTOM OKOHYaHWA — MOMEHT CHUXKEHUS HUXKE 3a4aHHOM yCTaB-
KM MT3-3. [laHHbI NPOMEKYTOK BPEMEHWN ABNAETCA BPEMEHEM NYCKA 3/EKTPOABMIaTENA, @ MAKCK-
Ma/IbHbIN TOK 33 3TO BPEMA — NYCKOBbIM TOKOM 3/1EKTPOABUIaTENA.

2) BbifBNEHME NOBbILEHHOM NYNbCUPYHOLLEN Harpy3KM 31eKTpoABUraTeN .
BbiABNATL M NpenoTBPaLLaTh PEXUM MOBbILEHHOM NY/NbCUPYIOLLEN HarpysKu aneKkTpoasuraTe-
nsa nossonset 3MNT, onucaHMe KOTOPOM NpeAcTaBneHo B pasgene «OnucaHne GyHKUMI 3aLLmT».

3) ®opmupoBaHMe curHana «TaxKenbl NyCcK».

YCTPOICTBO OCYLLECTBAAET KOHTPO/Ib YCI0BMI MyCKa aNeKTpoasuraTens. B cnyyae BoO3HMKHOBe-
HWA TaKOro pexuma paboTbl aneKTpoaBuraTens, KOTopbIN OTIMYAEeTCA OT HOPManbHOro, popmupyeT-
CA curHan «Taxenbi NYCK», KOTOPbIN MO KeNaHUID MOXHO KOHOUIypUMpOBaTb HA BbIXOAHOE pene
YCTPOMCTBaA.

OnucaHve npuHuUuMna GOPMUPOBAHUA CUrHANa «TAMKeNbIM MNYCK» NpeacTaB/lieHO B pasgene
«OnuncaHue GyHKUNI 3aUTY.

44 27.12.31-101-23566247



PykoBoacTBO Mo akcnayaTaunmn MK3M-1 / MK3MN-M1

4) 3anpeT nycKa aneKkTpoasuraTens.

YCTpoICTBO 6/10KMPYET BKAOYEHUE BbIKAOYATENA OTXO4ALLEro NPUCOeAMHEHUA, MUTAKOLLErO
3NeKTpoABUraTesib, €CIN ero TeN/I0BOe COCTOAHME Ha MOMEHT MyCKa He NO3BOJIAET NPOU3BECTM MYCK
M3 ropaYero coctoaHuA 6e3 HegONYCTUMOM ero neperpyskn — To ecTb Bbl30BeT HensbexkHoe cpaba-
TbiBaHMWE 3aLLUTBI.

OnucaHne npuHuMna GOPMMPOBAHUA CUrHanNa «3anpeT Nycka» NpeacTaB/feHO B pasgene
«OnuncaHne QyHKLNI 3aLWLNT».,

5) OTobpakeHne BpemMeHM 40 OTKAHYEHUSA NO MHTErpanbHOM XapaKTePUCTUKE.
PacueT BpemMeHM Npon3BoAUTCA NPU NPEeBbILEHUN TOKA 3aA4aHHON ycTaBkn MT3-3 no popmyne,
npeacTaB/ieHHoN B pasgene «OnucaHme GyHKUUI 3aLLmT».

6) OTObpakeHMe BpEMEHUN A0 CHATUA BJIOKMPOBKU BKAKOYEHUA ABUrATENA.

Mocne OTKAOYEHMA INEKTPOABUraTENS 3AWMTON OT NEpPErpyskKn yCTPOMCTBO NPOM3BOAUT pac-
4yeT BPpeMEHU A0 CHATUA BIOKMPOBKM Ha BKAKOYEHME anekTpoasuratena. MomeHTOM CHATUA 610KU-
POBKWN CYUMTAETCA AOCTUNKEHME TAKOTO TEMJI0OBOrO COCTOAHMUA 3N1EKTPOABUIaTeNA, MPU KOTOPOM TeKy-
WK Tennoson umnynbc (Bi) 6yaet meHbue (100 - Bt yonrp)-

5.8 ®yHKUMM U3MepeHUsa u perncTpauum

1) U3amepaemble 1 BbluMCAsieMble NapaMeTpbl CETH.

YCTpOICTBO MMEET HECKOJIbKO aHaNI0roBbIX BXOA,0B 4151 USMEPEHUA TOKOB U HANPAXKEHWUA.

Ons namepeHuns TokoB $as I, Ic B yCTpONCTBE NpesycMOTPEHO NO ABa KaHana M3MepeHusa Ha
Karkayto ¢asy: TOYHbIM U rpybbin. Mpn KOPPEKTHOW HacTponKe KoadouumeHToB npmseseHua (Kpp)
TOYHbIA U TPYObIA KaHa/bl U3MEPEHUA obecneymBatoT 3aJaHHYH TOYHOCTb M3MEPEHUA B KaXKA0M
AnanasoHe. B 3aBMCMMOCTU OT TOTFO, B KAKOM AManasoHe HaXxo4MTCA TOK HarpysKku, € y4eToM TOYHOCTU
N3MepeHuAa YyCTPOMCTBO OTODparkaeT pe3yibTaT COOTBETCTBYHOLWEro KaHana U3MepeHUs.

Ona namepeHns Toka 3lp TakKe NpeaycCMOTPEHO ABa KaHasa: TOYHbIM U rpybblit. [AnanasoHbl
paboTbl KaHANOB COOTBETCTBYIOT KaHaNam TOKOB ¢as.

Ona namepeHuna HanpaXeHUA No Kaxaon dase npeaycMoTpeH OAMH KaHan. Mpu sTom obecne-
4yMBaeTCA 3aA4aHHAA TOYHOCTb U3MEPEHMA HANPAXKEHUA HA BCEM AMana3oHe.

MN3mepeHune 4acToTbl CETU OCyLLLECTBAAETCA Yepes unbpoBble KaHa/lbl USMEPEHUA HAMPAXKEHWUA.
[na NoBbIWEHMA YPOBHA HAAEXKHOCTU U3MEPEHUA NPeayCMOTPEHO ABA HE3AaBUCUMBbIX KaHana mme-
peHus.

Bce KaHanbl M3MepeHUsa ABNAIOTCA HacTpamMBaembiMK. [1nAa Ux HaCTPOMKN HeobxoaMmo 3aaaTb
KoaddnumMeHTbl NpuBeaeHUA. HacTpolika ocyLecTBAAETCA N0/b30BaTENEM C BbICLUIMM YPOBHEM A0C-
Tyna B pa3gene «Hactpoiika 6:10Kka» MY namn Bo BKAagKe «YCTaBKM» TEPMUHANA.

BHUMAHMUE!!! Hacmpoliky KaHano08 usmepeHuUs 8birosHAem KOMMAHUS-pou3sooumens npu
nocmaske. MiameHeHue napamempos HacmpoUliKu caMmocmoamesibHo He peKomeHOyemcs, MOCKOMbKY
5Mo Moxem npusecmu K HenpasusnsbHol pabome ycmpolicmea. B omoesbHbix cay4asax, Ko20a mpe-
6yemca no0cmpoliKa KaHAs108 U3MepeHUA Ha Mmecme, Heobxodumo delicmeosame 8 coomsemcmauu
¢ memoOuKol, onucaHHol 8 MMTPUJIOMEHUN T.
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YCTpoiiCcTBO OTOOparkaeT cneaytowme napameTpbl CETU U NapamMeTpbl Harpyskn (B 3aBUCMMOCTH
OT CepPBUCHOM yCTaBKKN «Tun 610Ka»):

e (asHble TOKY;

e (dasHble N INHEHbIE HAaNPAXKEHUSA;

® CYMMETPUYHbIE COCTaBAAIOLLME TOKOB U HAMPAXKEHW;

® 4acToTy ceTy;

® HECMMMETPUIO NO TOKY/HanpsXKeHWo B MPOLEHTaX OT MaKCMMAa/IbHOrO 3HayeHuA To-
Ka/Hanps»KeHus;

® YpOBEHb MY/IbCUPYIOLLEN HArpy3KM B NPOLEHTaX OT HOMUHA/IbHON/MaKCMMaIbHON MOLLHO-
cTh;

® TEnJIOBOW MMNY/IbC;

® MYCKOBOW TOK W BpeEMA NyCKa AN 3N1eKTpoaBuraTens;

® KPaTHOCTb TOKa NpW NycKe B NPOLEHTaX OT HOMWHA/IbHOIO TOKa ABUraTens.

5.9 CuyetumnKm

B ycTpoicTBe NpeaycMoTpeHbI Caeyowme CHETUNKMN:
® KOJINYECTBO BKNHOYEHUI KOMMYTALMOHHOrO annapara;
® KOJINYECTBO aBaPUMHbIX OTKIOYEHUIA KOMMYTaLMOHHOrO annapara.

Kpome Toro, ycTpoMCTBO OCHALLLEHO CYETYMKOM CPabaTbiBaHMA HA CUTHAN/OTKNOYEHMNE 3ALUNUT U
YCTPOICTB aBTOMATUKM.

B ycTpoicTBe npesycMOTpeHa BO3MOXKHOCTb OBHY/IEHUA KaXK40ro cyeTymKka. Jaa cyeTymKa 3a-
WNUT NpegycmoTpeHa GpyHKuma GMKcaumm AaTbl U BPEMEHU NOCAeAHEN OYUCTKN.

[NA OYMCTKM CYETYMKOB HEOBXOAMMO MMETb COOTBETCTBYIOLMI A5 3TOr0 YpOBEHb A0CTyna,
KOTOPbI onpeaenseTca naponem.

5.10 Perucrpatop cobbitnii

Ona GMKcauum AaHHbIX, UCNOJIb3YEMbIX MPU aHaM3e aBapuil U HEMCNPABHOCTEN B CETU, B YCT-
poucTBe NpeaycMOTPEH perncTpaTop cobbiTuid. B 3aBMCMMOCTH OT NpounsoLleslero cobbiTna perncr-
paTop GopMMPYET COOTBETCTBYIOLMIA NPOTOKON:

® MPOTOKOA 3awWmT (cpabaTbiBaHWe 3aWMT);

® MPOTOKOAN COBLITUI (LUTaTHbIE AENCTBUSA);

® MPOTOKO/N U3MEHEHUA YCTaBOK;

® CYTOYHbIN NPOTOKOA.

CKaumBaHMe NPOTOKONOB NPOU3BOAMTCA C NOMOLLbIO KHONKMU «CKavyaTb BCE» B COOTBETCTBYIO-
wen obnactnm TepmmHana. Ha Bpema cKauMBaHMA Nanku NPOTOKONA BO3MOMKHOCTb CKauyMBaHUA ApY-
roi 6nokupyerca.

Bbibop HOMepa NPOTOKO/Ia U NPOCMOTP BCEX 3aPUKCUMPOBAHHbIX NapamMeTpPoB MPOM3BOAUTCA C
nomoubto MY B MeHo «XypHan cobbITU» UK yepes TepMMHaN BO BKNAAKe «POTOKO/bI 3aWuUT» U
BKNaAKe «pOTOKO/Ibl, OCLUANOTPAMMbI».

YCTPOMCTBO NO3BONSET COXPaHATb A0 128 NPOTOKONOB KaxKAoro BMAa. MNpu 3anoaHeHUN nams-
TW YCTPOMCTBO NPOU3BOAMT 3aNUCb HOBOTO COBLITUSA HA MECTO CaMOrO PaHHEro.
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1) NpoTokonbl 3aWwMT (cpabaTbiBaHWE 3aLWMT).

MpoTokon 3awmt popmupyeTca B MOMEHT PUKCALUM YCTPONCTBOM aBAapPUMHOIO Mpu3HaKa. B
YCTPOICTBE NPeAyCMOTPEHO LWeCTb rpynn aBapuiiHbix npusHakos (MPUTOKEHUE B).

B npoToKone 0TO6parkatoTCA BCe TEKYLLME MapaMeTpbl CETU, COCTOAHWNE BCEX PETUCTPOB 3aLLUTDI
N AMCKPETHbIX BXOA0B/BbIXOA0B C PUKCaLMEN AaTbl U BpEMEHN Ha MOMEHT aBapUIHOIO NPU3HaKa.

2) MpoTokonbl cobbiTuii (LLTaTHbIE AencTBUA).

B npoToKkone oTtobpaxatoTca cobbiTuA ¢ dMKcaumen cnocoba nsmeHeHns (Hanpumep, KBUTUPO-
BaHMe Yepe3 TY MAM O4YMCTKA CYETYMKa MoTo4vacoB yepes [MY), naponsa gocTyna, AaTbl U BpeMeEHU
(MPUTOMKEHME E).

3) MpPOTOKONbl UBMEHEHUA YCTAaBOK.

YcTpoicTBo dopmmpyeT NPOTOKOA NPU M3MeHeHUM Ntobbix HAacTpoeK 610Ka M yCTaBOK 3aLiuT.
Mpw 3TomM OoTOGparKaeTcA CTapoe U HOBOE 3HaYeHMe YCTaBKK, AaTa U BPeMA U3MEHEHMUA, cnocob ns-
MEHEHUS YCTaBKU UK HacTporku (TY uaum MY), naponb goctyna.

4) CyTO4YHbIE NPOTOKObI.

MpoTokon popmupyeTtca yepes Kaxkable 24 yaca ¢ 00:00:00 o 23:59:59. MNpu sToM yKasbiBaeTca
AaTa M BPeMA Haya/lbHOrO M KOHEYHOr0 MOMEHTA CYTOYHOrO MPOTOKOAA, C Lesblo GUKCaunmn cTaTu-
CTUKM nepeboeB NUTaHUA 3a CYTKU. TO ecTb, eC/IN CYTOYHbIM NPOTOKOoA 3adumKkecuposaH ¢ 00:00:00 no
09:12:35, To ocTanbHOE BpeMs YCTPOMUCTBO HaxoamMNoch 6e3 NnuTaHus.

5.11 dyHKUMiA TeneynpaBneHUA, TeNen3mepeHunn U TeIeCUrHannsauum

YCTpoMCcTBO NO3BONAET NepenaBaTb TEKyLIME MapameTpbl CETU, AUCKPETHbIe CUTHasbl, NPOTO-
KONbl AaHHbIX, OCLMANOrPAMMbl, MHGOPMALMIO O COCTOAHUM BAOKA M yNpaBAATb KOMMYTALMOHHbIM
annapaTom no nocnegosaTenbHOMy KaHany ACY TI1.

B0O3MOKHOCTb HacTpanBaTb agpec YCTPOMCTBA M CKOPOCTb Nepegayum B cetn ModBUS peanunso-
BaHa yepes Y B pa3gene «YCTaBKM CEPBUCHbIE» U Yepe3 TEPMMUHAN BO BKNAAKe «YCTaBKU».

[unanasoH perynMpoBaHuMa ycTaBoOK agpeca yctponcrea B cetu ModBUS ot 1 go 246 c warom 1.
YctaBku no ckopoctn B cet ModBUS [6oa]: 4800, 9600, 19200, 38400, 57600.

Tabnnua agpecoB AaHHbIX gna onpoca ycTpoiicts B ACY Tl npuBeneHa B KapTe NamaTh, KOTo-
paa npeaocTasanaeTca NpomMssoauTenem OTAe/IbHO NO 3anpocy 3aKasumKa.
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5.12 Ocumnnorpad

Undposoit ocumnnorpad ncnonbsyerca 4na AeTasbHOIo U3y4eHMA U3BMEHEHUA NAapPaMeTPOB ce-
TW B aBapUIHOM pexume.

YcTpoiictBo obecrneymBaeT 3anmncb OCUMAIONPAMM BCEX aHANOrOBbIX U AMCKPETHbIX CUTHANO0B
BO BHYTPEHHIOK NamATb. B o6bem 0AHOM OCUMANOrpaMMbl BXOAAT 3HAYEHWUSA BCEX aHANOrOBbIX W
OVNCKPETHbIX CUFHANO0B.

Myck aBapuitHoro ocumanorpada MoXKHO 3anNporpammmpoBaTb NO COObITUAM, NPeaCcTaBAEHHbIM
8 MPUNOXKEHUN [. Cnncok cobbiTnii (MacKka ocumnnorpamm) MeHAeTcs B 3aBUCMMOCTM OT CepBUC-
HOM YCTaBKK NO TUMNY NPUCOEOUHEHUA.

Bbl6op MycKaloLWero cMrHana OCyLLEeCTBASETCA B «MACKe OCUMAIOrPamMmm» yepes TepMUHaN BO
BKnagKe «[lpoToKoAbl, ocuuanorpammbl». B cnyyae Bbibopa 60siee 0AHOro MycKalollero curHasna
YCTPOMCTBO ByAeT Npon3BOANTb 3aMUCb OCLUANOTPAMM MPU NOABAEHUN NH0OOro U3 CObbITUIA.

OnvtenbHOCTb ocumaiorpammsl nporpammupyemasn. Obuiee Bpemsi 3anucu COCTOUT U3 ANU-
TENbHOCTU NpeaaBapuinHON 1N aBapuItHOM 3anncen.

Ona HacTPOMKKN ANNUTENbHOCTU OCLMANOTPaMMbl HEOOXOAMMO YKa3aTb YacToTy ANUCKPETM3IALUN
(war ocuunnorpadpupoBaHua) U ANUTENBHOCTb aBAPUMHOM 3aMUCK, MPU 3TOM YCTPOMUCTBO OTObpasnuT
ONUTENbHOCTb NpeaaBapunHON 3aMUCU U KOJIMYECTBO OCLM/IIOTPaMM, OrpaHUYeHHbIX o6bemom na-
MATK. YCTaBKM NO YacToTe Auckpetnsaumun: 126, 63, 42, 31, 25, 21, 18, 15, 14.

CkaumBaHuMe ocuManorpamMmm MpPOM3BOANTCA Yepe3 TEPMUHA/ MO NOCNeA0BaTe/IbHOMY UHTEp-
deiicy RS485. Mpn ckauMBaHMM NPeayCMOTPEHA BO3MOXKHOCTb 3aJaHMA OTPE3Ka OCLM/IIONPaMmMbl U
dopmara BbIBOAA AMCKPETHbIX U aHANOTOBbIX CUTHA/OB.

MpeaycmoTpeHa BO3MOMXKHOCTb NPUHYAMUTEIbHOIO NMYCKa OCLUANOrPAaMMbl Yepes TepMUHan.

Ounctka ¢A3W-NnamaATM NPOU3BOAUTCA MNOJIb30BATENIEM TOJIBKO C BbICLUMM YPOBHEM A0CTYNa
(cepBucHbIN Naponb).

5.13 dyHKUMU gOCTYNA U CaMOAUarHOCTUKMU

1) YposHu goctyna (YA).

B ycTponcTee npeaycmoTpeHo Tpu yposHA goctyna: YA1 - Huswuin, YA2 - cpegHnis, Y3 - Bbic-
WKWK, B 3aBMCMMOCTIN OT BBEAEHHOIO NapoA onpeaenaeTca ypoBeHb AOCTyNa onepaTopa.

MepBblit YypOBEHb AOCTYNa aKTMBU3MPYETCA LECTbI NApoasAMM, BTOPOW — MATHIO NAPONAMM,
TPETUI YypPOBEHb AOCTYNAa aKTUBU3UPYETCA TO/IbKO CEPBUCHbIM Maponem. 3ajaHue U u3MeHeHue na-
poneit ana aktmeaummn Y1 n Y2 moxeT 6biTb OCYLLECTBNEHO TO/IbKO HA TPETbEM YPOBHE A40CTyNa.

NHPopmayma 06 namepaembix napameTpax U YCTAaHOBAEHHbIX HAaCTPOMKaxX ABASETCS OTKPLITON,
ee NpocMoTp ocyuwiecTeaseTca 6e3 BBoga Naponen.

Ecnn HacTpomka npoussoautca yepes Y, To naponb BBOAUTCA OAMH pa3 B KaxKAOM pasgene
OCHOBHOIO MEHH NPU U3MEHEHUM KaKoro-1Mbo napameTpa AaHHOro pasgena.

Ecan HacTpoiika npou3BoAnTCA Yepe3 TEPMUHAA, TO Naposib HeobxoAMMO BBECTU OAMH pPas,
npeABapuUTeNbHO Ha)KaB KaaBuwWy «YCTaHOBUTbL JOCTYN» B BepxHem pabouem none MNO. YcTponcTso
aBTOMATUYECKM 3anpeLLaeT A0CTyn, ecan NPoCToi nporpammbl 6e3 paboTbl ¢ Hel cocTasnseTt bonee
OBYX MUHYT.

BO3MOKHOCTW onepaTopa € NepBbiM YPOBHEM A0CTYNa MUHUMASbHbI:

® 33JaHue U U3MEeHeHMe YCTAaBOK 3aLLuT;

® 0YWUCTKA NPOTOKOJIOB 3aLWUT, COObITUIN, U3MEHEHUA YCTAaBOK, CYTOYHbIX MPOTOKO/I0B;

® YCTaHOBKA U M3MEHeHWe AaTbl U BpeMeHM.
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[nsa onepatopa ¢ Y2 Kpome BO3MOXKHOCTEM, NpeAcTaBAEHHbIX Bbille, AOCTYMNHO:

n3meHeHune CepPBUCHbIX YCTAaBOK;

N3MeHeHMe HOMMHANbHbIX NEPBUYHbIX TOKOB NPUCOeANHEHMA ONA NEePBOM M BTOPOW rpynn
yCTaBOK lyom1 U lhom2, MAKCMManbHOro 3HaYeHUA TOKa Hy/aeBoM nocnenoBaTenbHOCTH 3lgvax
KO3pdumumeHTOB TpaHCPopmaLmm TpaHCPOPMaATOPOB TOKA, TPAHCPOPMATOPOB TOKA HYNEBOW
nocnenoBaTeNlbHOCTU, KO3GPULMEHTOB NPUBELEHUSA;

HACTPOMKa AMUCKPETHbLIX BXOA,0B W BbIXOAHbIX pene;

M3MeHeHMe NapamMeTpOoB B a/ITOPUTME IOTUKN ANATHOCTUKK BbIKAOYaTeNS;

HACcTpOMKa curHanos «Asapua 1», «Asapua 2», «Heucnp 1», «Heucnp 2».

Ha gaHHOMm TpeTbem ypoBHe (Y/3) aocTyna BO3MOXKHO M3MeEHEHWE abCo/IIOTHO BCeX NapameT-
POB M HAaCTPOEK YCTPOWCTBA, KOTOPbIE ONPeaeNAoTCs No/b30BaTeIEM.

3aBoackue napo2in N0 YMONYaHUIO:

Y1 — «0001»;
Y2 — «0002»;

e Y3 (cepBucHbIM Nnaponb goctyna) — «1234»,

2) dyHKLMA CaMOANATHOCTUKMN.
B npouecce paboTbl YCTPOWCTBO NMOCTOSAHHO BbIMOMHAET BHYTPEHHIOK CaMOAMArHOCTUKY C Le-
NblO MPEXKAEBPEMEHHOTO BbISIBNEHMSA OWMOOK B annapaTHOM MAM NPOrPamMMHOM YacTu. B cayyae Bbli-
ABIEHNA BHYTPEHHEN OWNOKM MM HencnpaBHOCTM Ha MY BKAtoYaeTcs ceeTognog «Heucnp». B 3aBu-
CMMOCTU OT BHYTPEHHE HEMCMNPABHOCTU MOTYT BNOKMPOBATLCA aNTOPUTMbI YCTPOMCTBA U BbIXOAHbIE

pene.

BHyTpeHHAA owmnbKra oTobparkaetcAa B crtatyce 6/10Ka, NPOCMOTP KOTOPOro OCYLLECTBAAETCA B
pasgene «Tekywue napametpbl — Ctatyc» MY nam Bo BKNaaKe «Tekyliuye napameTpbl» TEpMUHANA.

Kpome BHyTpeHHMX owmnbok B ctaTyce MK3I oTobparkatotca MHPOpMaLMOHHbIE BUTbI AaHHbIX
(T.e. Hecywme TONbKO MHPOPMALMOHHYIO HArpysKy), He Bbi3blBatowme cpabaTbiBaHMEe cBeTOAMOAA
«Hewncnp» Ha Y.

Tabnunua 5.13.1 — CratycHble 6uTbl HemcnpasHocTk AL

Ne nn HeucnpaBHbI# KaHan PacwudposKa
1 Heucnp. «la(Ua) TOUHBIN® HencnpaBHOCTb TOYHOTO KaHana namepeHus Ia(U,)
2 Hewucnp. «lc(Ug) TOUHBINY HeuncnpaBHOCTb TOYHOrO KaHana uamepenus lc(Ug)
3 Heucnp. «3lg(Uc) TOUHbIN» HeuncnpaBHOCTb TOYHOrO KaHana uamepenus 3lg(Uc)
4 Heucnp. «la(Ua) rpybbiii» HeuncnpaBHocTb rpyboro KaHana nameperns la(Ua)
5 Heucnp. «lc(Ug) rpybbiin» HeucnpaBHOCTb rpyboro kaHana namepeHus Ic(Ug)
6 Hewncnp. «3lp(Uc) rpybbiii» HencnpaBHOCTb rpyboro kaHana namepeHus 3lg(Uc)
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Tabnunuya 5.13.2 — CraTycHble 6uTbl 610Ka MK3I

MopAapoK pencTeuii npu

FLASH

paGOTbI C NaMATbIO

CTBa

Ne | HaumeHoBaHue PacwmdppoBka MNMocnepcTeua
noasjaeHnun
HeBO3MOXHa 3anNncb U CKauun- .
1 HewucnpasHocTb Flash HeucnpasHocTb namATn 3ameHa UM peMoHT YCTPOMCTBa
BaHMWe oCLMAI0rpamMmm
MpekpalyeHa paboTa Yacos.
HencnpasHocTb Yacos peKpaLly P .
2 HeucnpasHoctb RTC HeBO3MOXHO CKauMBaHWe Npo- | 3ameHa UM PeMOHT YCTPOMCTBA
peanbHOro BpeMeHun
TOKO/NI0B
MNoTepa faHHLIX UHK-
Oumbka Mansla:f' Un gna ooc HeBo3mOXHa 3anuncb 1 ckauu OuMCTUTL NAMATS Hepes Tepmuan
3 CRC1 FLASH ITJ'yna K octmm?orpgm BaHMe oCLMANOrpaMM BO BKNagKe «lpoTokonbl, ocumn-
CRC2 FLASH norpammbi»
MaM NamaTu
OwwnbKa KOHTPONbHOM
OwwnbkKa BnokmpoBKa paboTbl Bcex an- MNepesagaTtb cepBUCHbIE YCTABKM U
4 CYMMbl OCHOBHOrO 610-
CRC3 UZO roputmos. Bo3sspart Bcex pene YCTaBKM 3aWmT
Ka yCTaBOK
OwWwKnb6Ka KOHTPOIbHOW BnokunpoBKa paboTbl gUCKpeT-
OwwnbkKa MNepeHacTpounTb KaHanbl n3mepe-
5 CYMMbI AONO/IHUTENb- HbIX BXOA0B. Bo3Bpart Bcex
CRC4 UzZD HWA, ANCKPETHbIE BXOAbl U BbIXOAbI
Horo 6/10Ka ycTaBok pene
Ownb6Ka KOHTPOIbHOW .
OwwnbkKa He BnuAeT Ha paboTy ycTpou- OYNCTUTb CHETUMKM 3aLLMUT BO
6 CYMMbI CYETYMKOB Cpa-
CRC5 cyeTtumkos cTBa BKNagKe «MpoTOKONbI 3aWmT»
6aTbiBaHMA 3aWUT
HesepHan nata/spems. Pukca-
Owwubka gatbl / Bpeme- | Owmnbka popmara aatbl P A P
7 LA BCeX CobbITUI ¢ owmnbouy- 3apaTtb gaty v Bpemsa
HU 1 BpeMEHH o o
HOW [AaTOWN U BpemeHem
. dPukcauma npouecca o
OuncTka cTapown ocumn- . He BnuAeT Ha paboTy ycTpou-
8 O4YMCTKM CTapoit ocUm-
norpammbl cTBa
norpammol
HencnpaBHOCTb KaHa- BnokupoBsKka anroputmos, onu-
CoobwuTb NponssoanTeNto ANA
9 HeuncnpasHocTb ALLM 10B U3MEPEHUA YCT- paoLLMXCA HA AaHHble noBpe- .
o 3aMeHbl UM peMOHTa YCTPOMCTBA
poWcTsa XAEHHOTO KaHana usmepeHus
C6011 3aBOACKUX Ha-
OwwnbKa CRC 3aBOACKMX KaHanbl usmepeHua moryt .
10 CTPOEK KaHanoB u3me- 3ameHa UM PEMOHT YCTPOMCTBA
HacTpoek paboTaTb HEBEPHO
peHua
C6011 3aBOACKNX Ha-
OwwnbKa CRC ycTaBok BbIxoaHble pene moryT pabo- .
11 CTPOEK BbIXOAHbIX pese 3ameHa UM PEMOHT YCTPOMCTBA
pene . TaTb HEBEPHO
ycTpoWncTea
®ukcauma npouecca o
4 pou He BaunaeT Ha paboTy ycTpoi-
12 | OcumnnorpadpuposaHme | 3anncK ocUUANOrPam- cTBa
Mbl
13 Ouunctka / Tect ®ukcauma npouecca He BaunaeT Ha paboTy ycTpoi-

50

27.12.31-101-23566247




PykoBoacTBO Mo akcnayaTaunmn MK3M-1 / MK3MN-M1

6 KOMNNEKT NOCTABKU, MAPKUPOBKA, YITAKOBKA

6.1 KomnaeKTt noctaBku

HaumeHoBaHue Konuuyecrtso
MK3M-1 / MK3MN-M1 1wt
YCO-TA-1 (YCO-TA-2) unn YCO-TV-1 1wt
OTBeTHbIE YacTW pa3beMoB 1 komnnekT
MNacnopT 1 sksemnnap
MporpammHoe obecneyeHne Mo 3anpocy
PyKoBoACTBO MO 3KCnayaTaumm Mo 3anpocy

6.2 MapKuposka

1) MapkupoBKa 6/10Ka BbiNo/sIHEHa Ha obpaTHOM cTopoHe Kopnyca B cootBeTcTBum ¢ FOCT
18620-86. Ha mapKnpoBKe yKa3aHbl OCHOBHble AaHHble 610Ka:

e 0bO0O3HauyeHue nsgenus;

® 13Ta U3roTOBNEHUSA;

® 33aBOACKOM HOMep;

® TOBapHbIM 3HAK NPeAnpPUATUA-U3rOTOBUTENSA.

2) Ha obpaTHOI CTOpOHE Kopnyca HaHeceHa MapKMPOBKa pa3beMoB 6/10Ka, 0603HaYeHMe Bbl-
BOAA 3aLLMTHOrO 3a3eM/IEHUA.

3) MapKnpoBKa TPAHCNOPTHOM Tapbl HAHOCUTCA TPAHCNOPTHON KOMNAHMEN N COAEPIKUT OCHOB-
Hble, AONONHUTE/IbHbIE U MHOOPMAUMOHHbIE HAAMUCU U MAaHUNYAAUMOHHbIE 3HAaKK cornacHo FOCT
14192-96.

6.3 YnakKoBKa
1) YcTpolicTBO ynakoBaHO B KOPOOKY, B HEM OCYLLECTBAAETCA TPAHCNOPTUPOBaHMeE.

2) CHATME TPaHCNOPTHOW Tapbl AOAXKHO NMPOU3BOAUTLCSA C CODNOAEHUEM MAHUNYIALMOHHBIX
3HAKOB.
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7 NCNOJ1Ib3OBAHUE NO HASHAYEHUIO

7.1 3kcnayaTauMOHHbIe OrpaHUYeHus

1) KnnmaTuyeckme ycnoBus 3KCMnayaTauum yCTPOMCTBA YKasaHbl B pa3gene 1 Hactoswero P3,
3KCMNyaTaUMOHHbIE TEXHNYECKUE XapPaKTEPUCTUKN He AO/KHbI MPEeBbIWaTb 3HAYEHUIN, NPUBELEHHDIX
B pa3gene 3.

2) dKcnnyaTaums ycTponcTea 610Ka OCyLLEeCTBNSETCA B COOTBETCTBMM C «[paBunamm TexHuye-
CKOM 3KCM/yaTauuu 3NeKTPUYECKUX CTaHUMA U CeTei» M HacToAWMM «PyKOBOACTBOM MO 3KCMjyaTa-
Ln».

3) BO3MOXHOCTb pa6OTbI yCTpOl;’ICTBa B YCNOBUAX, OTZINYHbLIX OT YKa3aHHbIX B HACTOALWLEM « PyKO-
BOACTBE MO aKCNAyaTaunn», AoaxKHaA COrnacoBbiBaTbCA C npegnpuATMeEM-n3rotoBnuTeIeM.

7.2 NoAroToBKa YCTPOMUCTBA K UCNO/Ib30BaHUIO
7.2.1 Mepbl 6e30nacHOCTU NPU NOAroTOBKe YCTPOMUCTBA K MUCNO/Ib30BAHUIO

1) Mpwn aKkcnayaTaumm ycTponcTBa cneayeT pyKoBOACTBOBATLCA «l1paBmMnamm TexHMKku 6esonac-
HOCTM MpPW 3KCMNAyaTaunmn SNEeKTPOYCTAHOBOK, INEKTPUYECKMX CTAaHLMN U NOACTAaHUMUI», a TaKKe Ha-
cToAWMM «PYKOBOACTBOM MO 3KCMAyaTaLUm».

2) K akcnnyatauum m obcnyKMBaHUIO YCTPOMCTBA AOMYCKAOTCA NLA, U3yYMBLUME HAcTosLee
P3, macnopT v npoweawune cneumanbHyo NoaroToBKy B 06,1aCTU MUKPOMPOLLECCOPHbIX YCTPOMUCTB
penenHom 3almnTbl U1 aBTOMATUKM.

3) OnacHbiM paKTOpPOM MpU 3KCMAyaTauMu YCTPOMCTBA ABNAETCA HAMpPAXKEHME OMepaTUBHOro
nuTaHuna 220B. Bce paboTbl Ha 3a)KMMax YCTPOMCTBA caenyeT NPou3BoANTb B 06eCTOYEHHOM COCTOSA-
HUW.

4) 3a3emneHune n 3aWmTHbIe Mepbl 6€30NacHOCTM AO/IXKHbI BbINOJHATLCA B COOTBETCTBUM C Tpe-
6oBaHMAMK aencTeytowmx "MpaBua yCcTpoicTBa 3N1EKTPOYCTaHOBOK" . 115 3a3eMeHUA YCTPOICTBA Ha
Kopnyce 610Ka 3awWMTbl NPeAYCMOTPEH CNEUMaNnbHblI 3a3eMNAIOWMIA BUHT, KOTOPbIA MCMNONb3YEeTCS
ANA NOAKAOYEHNSA K 3a3EMIAIOLLLEMY KOHTYPY.

7.2.2 PaamelyeHne n MOHTaX

1) BHewHU BMa, 610Ka 3aLLKUTbI, YCTPOMCTBA CONPAXKEHMA ¢ 06beKTOM, X rabapuTHble U ycTa-
HOBO4YHble pa3mepbl NnpuseaeHbl B MPUNTOXKEHUN K.

2) O6bbem 1 nocnenoBaTeIbHOCTb BHELIHENO OCMOTPA YCTPOWCTBA:

® CHATb YNaKOBKY, MPOBEPUTb 610K Ha Ha/IMUME MEeXaHMYECKMX NOBPEXKAEHNIN KOopnyca;

® MpPOBEPUTbL COOTBETCTBUE COBPAHHOM CXEMbI TEXHNUYECKON AOKYMEHTALMM HA YCTPOWCTBO;
® MpPOBEPUTb HAAEKHOCTb 3aTAXKKN BONTOBbIX COEANHEHUN.

3) Bce paboTbl MO MOHTAXKY, AEMOHTAXKY M 3KCNAyaTauum 610Ka AOMKHbI BbINONHATLCA B COOT-
BETCTBUM C AeNCTBYIOWMMU «MexKoTpac/ieBbIMM NpaBMaamm No oxpaHe Tpyaa (Nnpasunamm 6esonac-
HOCTM) NPM SKCNIyaTaLUMUm 3NEKTPOYCTAHOBOKY, @ TaK¥Ke AeNCTBYIOWMMM BeAOMCTBEHHBIMU MHCTPYK-
LUUAMMU.
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7.3 TeKywmMn peMoHT
1) YcTpoicTBO ABNAETCA BOCCTAaHABAMBAEMbIM M PEMOHTOMNPUIOAHBIM. PeMOHTONPUIoAHOCTb
ycTpowncTtea obecneynBaeTca:
® MOAYNbHON KOHCTPYKUMEN, MO3BONAIOWEN ObICTPO 3aMEHUTb HeUCnpaBHbIA HGAOK Ha wc-
NPaBHbIN Ha MecTe YCTaHOBKMW;
® BHYTPEHHEeN CaMoAMarHOCTMKOM, NO3BOAAIOLWLEN BbICTPO BbIABAATL GAKT HEMCNPABHOCTU M
onpeaensATb HEUCNPABHbIN 31EMEHT;
® B3aMMO3aMeEHAEMOCTbIO 6/10KOB.

2) Mpu 3ameHe 3N1eKTPOHHOro 6/10Ka HEOBXOAUMO OTKPYTUTb KPeneXKHble BUHTbI, OTCTbIKOBATb
OT paszbemoB 6/10K, yCTaHOBUTb BMECTO HEMCMPABHOIO 3anacHoi b6J1ok.

3) PeMOHT ycTpoiicTBa B Mepuos rapaHTUAHOM 3KCNAyaTauMu MNPOUM3BOAUTCA 33aBOLOM-
nsrotosutenem. B nocnegytowme rogbl aKCNAyaTaLuMm PEMOHT NPOU3BOAUTCA NO AOrOBOPY C 3aBO-
[LOM-U3roTOBUTENIEM KBANMOULMPOBAHHBIMM CNEeunanncTaMm, aTTeCTOBaHHbIMU HA NPABO PEMOHTA
MMKPOMPOL,ECCOPHBIX YCTPOMCTB.

4) Bo3MOHble HEUCMPABHOCTM, BEPOATHbIE MPUYMHBI U METOAbl UX YCTPaHEeHMA NpuBeaeHbl B
Tabanue HUxKe.

BHewWwHue

Bo3morkHaa npuymHa Cnocob ycTpaHeHusA
nposasaeHuA

He mwuraetr csetoauos

OTcyTcTBYET NUTAHWE 610Ka. lMpoBepuTb HaAMUYMe HANPAXKEHUA NMUTaHUA.
«KOHTpOAb».

. HecummeTpua aHanorosbIx | U3mepuTb TOKOU3IMEPUTENbHLIMU KAelamn BTOPUYHbIe

bonbwon ypoBeHb He-

CUIHANOB, MPOMNOPUMOHANbLHLIX | TOKWU. [pKU UX CMMMETPUN NPOBEPUTb KaHanbl usmepe-
CUMMETPUM TOKOB. .

BTOPUYHbIM TOKaM. HUA. HalATU U yCTPaHUTb NPUYUHY HECUMMETPUMN.

Bnok He pearvpyeTr Ha | HeBepHO BbIMOJAHEHO MOAKO-
3anpoc roONOBHOTO YCT- | YeHWe Kabena uam Kabenb He-
policTea. ucnpaeeH.

MpoBepuTb NPaBUNLHOCTb NOAKAYEHUA U UCNPABHOCTb
Kabens.

Mpw 3anpoce roNoBHOroO
YCTPOMCTBA HeT oTBeTa
oT 6/10Ka.

HeBepHo ycTaHoOB/MeH agpec

MpoBepunTb yCTaHOBKY agpeca.
610Ka. poBepuTb yCT y afap
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7.4 XpaHeHue

1) YcTpoiicTBO A0 BBEAEHMA B IKCMAyaTaLMIO XPAaHUTCA HA CKNage B yNakoBKe Npeanpuatua -
N3roToBUTENA, NPU TEMMEPATYype OKpyrKatowero Bosayxa -45 go +60°C 1 OTHOCUTENBHOMN BAAMKHOCTH
80% (npu Temnepatype 25°C).

N3penve 6e3 ynaKoBKM XPaHUTCA NpU TeMmnepaType oKpyKatowen cpeabl 0 go 40°C 1 oTHoCK-
TeNbHOW BNaXHOCTN He bonee 80% (npu Temnepatype 25°C).

2) B nomeleHNAx gna XpaHEeHUA COAEP!KAHUE MblIN, NAPOB KUCIOT U LLEN0YEeN, arpecCcuUBHbIX
rasoB M ApYyrux BpeaHbIX NpMmecein, Bbi3blBalOWMX KOPPO3MIO, HE AONKHO NPEeBbIWaTb cogepkKaHne
KOPPO3MOHHO-aKTUBHbIX areHToB aas atmocdepnbl TMNa | no FOCT 15150-69.

3) FapaHTUIHbIM CPOK XPaHEHUs ycTpoicTBa 18 mecALeB CO AHA U3rOTOBNEHUS.

4) Mpwn cHATMM BNOKA C XPaHEHUA B YC/NIOBUAX NMOHUMKEHHOW TemnepaTypbl HEOBX0AMMO Bbl-
[lepKaTb ero B yNaKoBKe HE MeHee ABYX YacOB MPU KOMHATHOM TemnepaType.

7.5 TpaHcnopTupoBaHue

1) U3penve TpPaHCNOPTUPYETCA B KPbITbIX KENEe3HOAOPOKHbIX BaroHax, nepeBo3nTca aBTOMO-
OM/IbHBIM TPAHCNOPTOM C 3aLLUTON OT AOXKAA M CHEra, a TaKKe TPaHCMOPTUPYETCA B repmMeTU3npo-
BaHHbIX OTaMN/MBAaEeMbIX OTCEKAX camoneToB. pn NepeBo3Ke B XKe/Ie3HOA0POXKHbIX BaroHax BUA OT-
NPaBKKU - MeNIKUIN, Ma/IOTOHHAXHbIN.

2) KnnmaTtuyeckue YCNOoBUA TPAHCNOPTUPOBAHUNA 6/10Ka ABNAKOTCS TaKUMMU e, Kak npun XpaHe-
HUWU.

7.6 YTnnunsauyms

YCTPOMCTBO HE COAEPKUT BELLECTB U KOMMOHEHTOB, BPEAHO BAUAIOLLMX Ha OKPYXKaloLLYHO cpe-
[y 1 34,0pOBbe YeNoBeKa, MO3TOMY 0COBbIX Mep MO 3aLuTe NPU yTUAN3aUMK He TpebyeTcs.
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NMPUNOXEHUE A
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NMPUNOXEHUE b

PekomeHaauunmn no Bbibopy NapameTpoB HacTpPonku MT3
C MHTErpanbHO-3aBUCMMOM XapaKTEPUCTUKOMN cpabaTbiBaHMA

B 3aBMCMMOCTM OT TMMa 3NEKTPOABUraTeNA U XapaKTEPUCTUK paboyero mexaHnsma Heobxoam-
MO nofobpaTb XxapaKTePUCTUKY cpabaTbiBaHUA 3aLWMUTbI OT neperpy3kn. OCHOBHbIM NapameTpPoM 3TOM
XapaKTEPUCTUKU ABNAETCA MOCTOAHHAA BPEMEHW Harpesa 3nektpoasuratens. Ecam atot napamertp
3a/laH 3aBOOM-U3roTOBUTE/IEM 3/1EKTPOABUraTeNs, To 3HaYeHMe NOCTOAHHOM BpeMeH Heobxoaumo
3a/aTb B KayecTBe YCTaBKW, 3aTeM ONpeae/InTb No U3N0XKEHHON MeToauKe BpemMa cpabaTbiBaHMA 3a-
WMTbI NPW 3aA4aHHbIX KPaTHOCTAX TOKA Neperpyskun B pasnyHbIX PEXKUMAX:

® PV BO3HUKHOBEHUW NEpPEerpy3kn U Hy1€BOM 3HAYEHMM TENJIOBOTrO MMMY/bCA;

® PV BO3HWMKHOBEHMM NEPErpy3Kn B perKMme NpeaLlecTBYOWEro Harpesa 31eKkTpoasuraTens

(HeHyneBOM 3HaYeHMM TENI0BOro MMMNYbCA).

1) Anna BbiboOpa NOCTOSHHON BPEeMEHM HarpeBa 3/1eKTpoaBuratens HeobxoaMmo 3HaTb NPOAON-
XUTENbHOCTb NyCKa ABuraTena tn M KpaTHOCTb NyckoBoro Toka Knp. Mpu oTcyTcTBUKM MHPOpMaLUM O
neperpy3oyHoOM CNOCOBHOCTU 3NEKTPOABMUIATENA MOMKHO MUCXOAUTb M3 BO3MOMHOCTM OBYKPATHOrO
nycKa ABuraTtena U3 XxonogHoro coctoaHnA. Ucxoga n3s aToro npeanosioXeHnUa, MOXHO NPUHATb 3Ha-
yeHue Tennosoro umnyaoca By = 0,45 o.e. nocne nepsoro nycka. Torga:

B, =KZ(1—e /1) =045, (B.1)

MpuHumas K, = Kp, t = tn, M3 3TOro BblpaXKeHMA MOXKHO OoNnpese/UTb NOCTOAHHYI0 BPEMEHW Ha-
rpesa, Npy KOTOPOM TENIOBOW MMNYbC AOCTUTHET 33 BPeMA NepBOro nycka sHavyeHus 0,45:

t
Ty = L . (B.2)

K}
n (K% - 0,45)

Hanpumep, npn KpaTHOCTK NycKoBoro Toka Kp = 6,5 1 BpemeHn nycka tn = 10c 13 BbipaKeHUA
(6.2) nonyumMm 3HayeHne NOCTosHHOM BpemeHu Ty = 934c.

Mpu noBTOpHOM nycke (6e3 nepepbiBa Ha OXNaxKAeHMe) 3HaYeHMe TENJIOBOro MMMyAbCa YABO-
nTcA u coctasut By = 0,9. 3anac no 3Ha4YeHUO0 TENNOBOIrO0 MMNY/IbCa NPU ABYX MyCKax 31eKTpoaBura-
Tens U3 XoN0AHOro coctoaHua coctasuT 10%. Mo npuBeAEHHbIM HUXKE Tabauuam UM Henocpeacrt-
BEHHO MO Bblpa*keHuto (B.3) MoXKHO onpeaennTb Bpems cpabaTbiBaHMA 3aWMTbl NOC/IE MOBTOPHOIO
NyCKa C KPAaTHOCTbIO TOKa Kp = 6,5 n 0CTaTOYHOM 3Ha4YeHUM TennoBoro nmnynoca By=0,45:

t
% ~0,0132 wm tep = 0,0132- Ty = 0,0132-934 = 12,3 c.
H

To ecTb 3anac NO BpeMeHU Npu NOBTOPHOM MNyCKe coCTaBuT tep —tn = 12,3 — 10,0 = 2,3 ceKkyHAb!
(19%).
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2) Mpwu BbIBOpPE NOCTOAHHOW BPEMEHW HArpeBa 3/1EKTPOABUraTeNIA MOMKET OKa3aTbCA pacyeT-
HbIM BTOPOW PEXMM — MYCK INEKTPOABUraTeENss U3 FOPAYEro COCTOAHUA. NPy 3TOM AONONHUTENBHO
HeobxoAMMO 3HaTb MaKCMMa/bHbIM pabouunii TOK anekTpoasuratens. Mo sbipaxkeHuto (b.1) onpeae-
NAETCA 3HaYeHMe TeNJ1I0BOro MMMY/ibCca B YCTAHOBUBLUEMCA PEXMME NMPU MAaKCMMaNbHOM 3HayeHuu K

= lpasmakc/ lHom:

B, =KZ(1—e /1),rae t > oo, By, = K2,
M3 BbipaxKeHUA
K% — B,

—, b.3
1 (B.3)

tn=TH-ln

¢ yyeTom KoadpomumeHTa 3anaca Ksan (1,1) no oTcTpoitKe 3almTbl OT BPEMEHM MyCKa MOXKHO onpeje-
JINTb NOCTOAHHYIO BPEMEHW Harpesa, Npu KoTopon byaet obecneyeH o4HOKPATHbLIN NYCK ABUraTens
N3 rOpPAYEro COCTOAHUA:

_ tr - Kaan
H N (Klz — Boo_)
K¢ —1

Hanpumep, npu K, = 0,8 3HaueHMe TeNJ10BOro UMMynbca cocTasuT By, = 0,64. Mpu Tex ke 3Have-
HUAX KPaTHOCTU MYCKOBOro Toka (6,5) u BpemeHn nycka (10 cekyHA) nocTosHHaA BpemeHu byaer
paBHa: Ty = 1266 cekyHA. M3 paccunmTaHHbIX MO ABYM YCA0BMAM 3Ha4yeHUN Ty BbIbMpaeTcsa 6onbluee.

CnepyeT umeTb B BUAY, YTO peasibHoe BpeMsa cpabaTbiBaHMA 3aLMTbl MOXKET ObITb MEHbLUe pac-
YETHOro NP HaNMYNKM B TOKE COCTaBAAIOLLEN 0BpaTHOM NoCNeA0BaTENbHOCTH.

3) KoadduumeHT K, yunTbiBalowmii onesoe yvyactme Toka obpaTHOM nocnenosBaTelbHOCTU B
TENNI0BON MOAenun asuraTens, Ao/XKeH ObiTb paBeH OTHOLIEHMIO CONPOTMBAEHMA poTopa 0bpaTHOM
nocnenoBaTe/IbHOCTU K COMPOTUBAEHUIO POTOPa MPAMOM NOCNeA0BaTeNbHOCTM NPU HOMWHAIbHOM
yactoTe BpaweHua. Koraa koadpdpuumeHT K HEBO3MOKHO paccinTaTb TOYHO, OH MOKET ObITb MPUHAT
paBHbIM 3.

4) ToK cpabaTbiBaHWs 3aWMTbl OT Meperpysku lcz pekomeHayeTca NPuMHATL pasBHbiM (1,05—
1,1)l4om. YCTaBKa TOKa Ic3 3aBUCUT OT TMNa 3awmuwaemoro asuratend. O6blYHO gonycTMMan TenioBas
neperpyska moxet bbiTb B 061acT 10% HOMWHaANbHOM TemnepaTypbl. YUNTbIBaA, YTO POCT Temnepa-
Typbl NPOMNOPLUMOHANEH KBagpaTy TOKa, TennoBasa neperpyska B 10% byaeTr npu yBennyeHUM TOKa
npnbansnTenbHo Ha 5%. CooTBeTcTBEHHO, Npu ToKe 1,1l0m TENNOBAA Neperpyska coctasuT 21%.
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5) MocToAHHaA BpeEMEHU OCTAHOBNEHHOIO ABUraTenA To MmOXeT 6bITb NPUHATA paBHOﬁZ
T() = (1,5—2)T|-|

6) 3HaueHue B yourp MCMONB3YETCA B arOPUTMax AMArHOCTUPOBAHUA TAXKEIOrO NycKa M 3anpeTa
nycKa aNneKTpoABuUraTens U NpUHMMaeTca PaBHbIM:

Bt_KOHTp = 1rlBt_nycm

rae Bt nye« — TEMNOBOIM MMNYNLC 332 BpeMA NyCcKa ABUraTeNa Npu HOPMasbHbIX YCI0BUAX paboTbl, pac-
CYMTbIBAEMbIN NO BbIPAXKEHMUIO:

—t
Bt_nycx = K% (1 —e n/Tl-I ):

rae Ty — pacyeTHoe B COOTBETCTBMM C MN.M. 1 1 2 3HaYeHUe NOCTOAHHOW BPEMEHU.

ANropuUTM AMArHOCTUKM TAXKENOro nycka GopmupyeT curHan «TAaxKeNbli NycK», ecan npupatle-
HWe TEeNJI0BOro MMMy/IbCa 33 BPems o4epeHOoro nycka ABt > By wourp-

MpY OTKNOYEHUWN MEpPEerpysKeHHOro anekTpoasuratens GopmupyeTcs KomaHga «3anpeT nyc-
Ka», ecnu Tekyliee 3HaYeHMe Tenj0BOro MMMysabca npesbiwaeT BeandnHy (100 - Bt kourp), TO €CTb
«3anpeT MycKa» CHUMETCA NPW BbINOJHEHUN YCAOBUA:

Bt < (100 - Bt_KOHTp)-
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Tabnunua 6.1 — XapakTepucTnkM cpabaTbiBaHWUSA 3alUTbl OT Neperpyskm

Ki tcp/TH npwu:

B, 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 2 2,5 3

0 1,7513 | 1,1856 | 0,8958 | 0,7138 | 0,5878 | 0,4953 | 0,4247 | 0,3691 | 0,3244 | 0,2877 | 0,1744 | 0,1178
0,1 1,665 | 1,137 | 0,8348 | 0,6614 | 0,5423 | 0,4555 | 0,3895 | 0,3377 | 0,2963 | 0,2624 | 0,1582 | 0,1066
0,2 1,5706 | 1,0361 | 0,7698 | 0,6061 | 0,4947 | 0,4140 | 0,3530 | 0,3054 | 0,2674 | 0,2364 | 0,1418 | 0,0953
0,3 1,4663 | 0,9520 | 0,7004 | 0,5476 | 0,4447 | 0,3707 | 0,3151 | 0,2719 | 0,2376 | 0,2097 | 0,1252 | 0,0839
0,4 |1,3499 | 0,8602 | 0,6257 | 0,4855 | 0,3920 | 0,3254 | 0,2757 | 0,2373 | 0,2069 | 0,1823 | 0,1082 | 0,0723
0,5 1,2182 | 0,7591 | 0,5450 | 0,4193 | 0,3365 | 0,2780 | 0,2347 | 0,2015 | 0,1753 | 0,1542 | 0,0910 | 0,0606
0,6 1,0664 | 0,6466 | 0,4572 | 0,3483 | 0,2776 | 0,2283 | 0,1920 | 0,1643 | 0,1426 | 0,1252 | 0,0734 | 0,0488
0,7 |0,8873 | 0,5199 | 0,3610 | 0,2719 | 0,2151 | 0,1759 | 0,1473 | 0,1257 | 0,1088 | 0,0953 | 0,0556 | 0,0368
0,8 |0,6690 | 0,3747 | 0,2545 | 0,1892 | 0,1484 | 0,1204 | 0,1006 | 0,0855 | 0,0738 | 0,0645 | 0,0374 | 0,0247
0,9 |0,3895 | 0,2048 | 0,1353 | 0,0991 | 0,0770 | 0,0621 | 0,0516 | 0,0437 | 0,0376 | 0,0328 | 0,0189 | 0,0124

Ta6ﬂVILI,a b.2 - XapaKTepMCTVIKVI Cpa6aTbIBaHVIFI 3alNTbl OT Neperpysku
K, tcp/TH npwu:

B 3,5 4 4,5 5 5,5 6 6,5 7 7,5 8 8,5 9
t

0 0,0852 | 0,0645 | 0,0506 | 0,0408 | 0,0336 | 0,0282 | 0,0240 | 0,0206 | 0,0179 | 0,0157 | 0,0139 | 0,0124
0,1 | 0,0770 | 0,0583 | 0,0457 | 0,0368 | 0,0303 | 0,0254 | 0,0216 | 0,0186 | 0,0162 | 0,0142 | 0,0126 | 0,0112
0,2 | 0,0687 | 0,0520 | 0,0407 | 0,0328 | 0,0270 | 0,0226 | 0,0192 | 0,0165 | 0,0144 | 0,0126 | 0,0112 | 0,0100
0,3 | 0,0604 | 0,0456 | 0,0357 | 0,0287 | 0,0236 | 0,0198 | 0,0168 | 0,0145 | 0,0126 | 0,0110 | 0,0098 | 0,0087
0,4 | 0,0520 | 0,0392 | 0,0307 | 0,0247 | 0,0203 | 0,0170 | 0,0144 | 0,0124 | 0,0108 | 0,0095 | 0,0084 | 0,0075
0,5 |0,0435 | 0,0328 | 0,0256 | 0,0206 | 0,0169 | 0,0142 | 0,0120 | 0,0104 | 0,0090 | 0,0079 | 0,0070 | 0,0062
0,6 | 0,0349 | 0,0263 | 0,0206 | 0,0165 | 0,0136 | 0,0114 | 0,0097 | 0,0083 | 0,0072 | 0,0063 | 0,0056 | 0,0050
0,7 |0,0263 | 0,0198 | 0,0155 | 0,0124 | 0,0102 | 0,0085 | 0,0072 | 0,0062 | 0,0054 | 0,0048 | 0,0042 | 0,0037
0,8 |0,0176 | 0,0132 | 0,0103 | 0,0083 | 0,0068 | 0,0057 | 0,0048 | 0,0042 | 0,0036 | 0,0032 | 0,0028 | 0,0025
0,9 | 0,0088 | 0,0066 | 0,0052 | 0,0042 | 0,0034 | 0,0029 | 0,0024 | 0,0021 | 0,0018 | 0,0016 | 0,0014 | 0,0012

Bpems cpabatbiBaHma 3awmtol npu K = 7, Ty = 900 cekyHa, u Tennosom umnynbce By = 0,7 (70%)
byaet paBHo (Tabaumua b.2):
tep = 0,0062Ty = 5,58¢c.

Ecan 1M3BecTHO TennoBoe COCTOSIHME 3/1eKTPOABMraTeNa B YCTaHOBMBLUEMCA PEXMUME, Hanpu-
mep, B.=0,7 1 Bpems nycka ABUraTena COCTaBAsAET 8 CEKYHA, TO AN YCNELWHOro Nycka 13 «ropsyero»
COCTOSIHMA HEeObX0AMMO 334aTb NOCTOAHHYIO BPEMEHMU:

Ty =10/0,0062 = 1613c.
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CTaTycHble 6BUTbI YCTPOMCTBA M NPU3HaAKM cpabaTbiBaHUA 3aLWMUT

NMPUNOXEHUE B

CraTyCHble perucrpbl

Cratyc O Craryc 1 Craryc 2 Craryc 3 Craryc 4 Craryc 5
- OTKAN ot 3awmt BK/1 no AlNB BkntoueHo 3M4 MT3 1
Bzi'p'e;g:;risa OTKN oT 3awmT 1 HeycnewHoe AMNB OTKAOYEeHO 3MH MT3 2
Bza‘;;s:ggsa OTK/ ot 3awmt 2 YPOB - 3MH MT3 3
- 3MH-1 MNyck YPOB - 3MH curn YMT3
- 3MH-2 MNyck no | PB 3MH 60K MT3 3 curH
- 3MH-3 Hewncnp LN PO Ucw Taxenbl nyck
_ _ Hecycl)_lc;TaBBJ:i:HLLeﬂneM Hemcll\'l/&a:;ocm BME 3anper nycka
- - Otkas BB - 1curH Myck MT3
foToB ABP - 3awmTa M bnoknposka 2 CUrH 3MT
Myck ABP YcTaBku 2 Camonp-oe OTK/N KsutnposaHue 3 curH 3MT curHan
BK/1 no ABP - Bnok oT 3awmT Heucnp 4 curH 3H®
OTKJ/1 no ABP - OTK/ CLWW oT YPOB ABapwusa 1 oTkn 3H® curHan
HeycnewHoe ABP BKNTY - [oToBHOCTL 2 OTKN 3NT
BK/1 CB no ABP OTKNTY - Bbizos 3 oTKN 3MT curHan
OTK/1 CB no ABP CBPOCTY Heucnp 3 PMNB 4 oTKN 33
OTK/1 BB no ABP CBPOC NY a3 PMO Harpyska 33 curHan
Tpurrepbl BHyTpeHHMue Bxogbl 610Ka Bxopabl Bbixoabl
Tpurrep AlNB OTK/1 CB no ABP BK/ Pasp AlNB In1 K1
[oTOB aBT OTK/1 BB no ABP OTKN Pasp N3 In2 K2
Tpwurrep BK/ OTK/ no ABP PMNO In Myck N3LW In3 K3
BKN BB Fotos ABP PMAB In OTK/1 BB no ABP In4 K4
OTKN BB Myck ABP BHew OTK/1 BK/1 CB no ABP In5 K5
Asapwua 1 - Brew OTK/12 OTK/1 CB no ABP In 6 K6
Asapwa 2 - Brew OTK/3 Ugs In7 -
Heucnp 1 - BHew OTKM4 bnok-ka ABP InU -
Heucnp 2 - 3Up Hencnp U - -
K2 - Bnok BK/I Pasp 3MH - -
K3 - YcTaBKu 2 Uscre - -
K4 - BMbB Pasp 3MH - -
K5 - KoHTponb LM Pasp 3MMH - -
K6 - TY Myck ABP - -
- - Pasp 3MH Pasp ABP - -
- - Pa3p AlNB PMB BBOAa - -
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PykoBoacTBO Mo akcnayaTaunmn MK3M-1 / MK3MN-M1

NMPUNOXEHUE T

HaCTpOﬁKa napameTpoB KaHa10B UaMmepeHunA

BHUMAHMUE!!! [1na HacmpolKu napamempos KaHasA08 u3mepeHus HeobxoOumo UCNoss30-
80Mb MOsIbKO 108ePEHHbIE U3MepumersibHbie npubopeil.

HacTpoike nognexart TouHbIA U rpybbin KaHanbl nsmepeHusa TokoB a3 u 3lp n uenen Hanpsa-
KeHuA.

.1 KaHanbl UamepeHnsa TOKOB.

Mepen, HaYaNOM HaACTPOMKM HEOHXOAMMO BbINOAHUTL MOAKNOYEHME 3TASIOHHOTO MCTOYHMKA
TOKa K YCTPOMCTBY. B cnyyae OTCyTCTBMA Y UCTOYHMKA TOKA M3MepPUTENbHbIX MPUHOPOB, BbINOJAHUTD
noaKntyeHne amnepmeTpa.

HacTpoiKky Heobxoammo ocyuiecTtBaatb yYepes Y B pasgene «HacTpoiika 610Ka» namn yepes
TePMWHAN BO BKNAgKe «YcTaBKm». [locnenoBaTeibHOCTb AENCTBUIM CaeayroLLan:

1) noaatb TOK Ha BXof, | ycTponcTBa;

2) 3apaTb YPOBEHb TOKa, COOTBETCTBYIOLWNI 3amepy 800-900 egmHuu, ALLIM, ana TouHoro KaHana
NU3MepeHuns;

3) cpaBHUTb NOKa3aHMA TOKOB YCTPOMCTBA U aMNepPMeTPa;

4) ecnv M3mepsemMblit YCTPONCTBOM TOK OT/IMYAETCA OT 33aBaeMoOro B MeHbLUY0 CTOPOHY, TO
Knp HEOOXOAMMO YBENNYUTL A0 YPOBHS, MPU KOTOPOM TOKW CTaHYT paBHbiIMU. COOTBETCTBEHHO, €C/N
n3mepaemblii TOK OTIMYAEeTCA OT NoAaBaemoro B 60/1bLyto CTOPOHY, To Knp HEOBXOAMMO YMEHbBLLUTD;

5) yBennMuuTb nogaBaemblii TOK 40 YPOBHS, COOTBETCTBYoWero 3amepy 800-900 egmHumy, ALLM,
Ana rpyboro KaHana nsmepenua. Ecnm NcTouHMK ToKa He NO3BOJIAET BblAATb TaKY0 BENMUYMHY TOKa, TO
[06UTbCA AaHHOro 3amepa B egmHuuax ALIM MOXKHO nyTem ymeHblUeHUA YCTaBKU lyom: (T.€. yMmeHb-
lWeHUA oTHoweHuA lhomt/ Kr1);

6) cpaBHUTb NOKa3aHMA TOKOB YCTPOMCTBA U aMNepPMETPa;

7) nogobpaTthb Kpp.

AHaNOrM4YHO BbINOJIHAETCA HACTPOMKA TOYHOrO U rpyboro KaHanoB namepeHus Ic u 3l,.

.2 KaHanbl U3MepeHMA HaNPAXKEHUN.

Mepen Haya/NOM HACTPOWMKM HEOHXOAMMO BbINMONHWUTL MOAKAOYEHUE 3TAZIOHHOTO UCTOYHMKA
HanpAXXeHUA K YCTPOMCTBY. B cnyyae OTCyTCTBUA Y UCTOYHMKA N3MEPUTEIbHbIX NPUOBOPOB, BbINOJHUTD
NoAKAoYeHMe BObTMeTpa.

YpoBeHb HaMNpAMXKeHWA, NoAaBaeMblii Ha NPOBepAEMbl BXOA, A0MKeH b6biTb He meHee 100B.
MeTopa HacTpoiKM Knp TAaKOM }Ke, KaK U ANA KaHaN0B U3MePEHUA TOKa: Nnoabopom KoapduLumeHTa ao-
H6UTbCA paBeHCTBA N3MEPEHHOIO U MOAAHHOIO HaNPAXEHUN.
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PykoBoacTBo no akcnayaTauun MK3M-1 / MK3MN-M1

NMPUNOXKEHUE A

Macka ocumnnorpamm

Ne nn lMycKkoBble curHanbl
1 MT3-1
2 MT3-2
3 MT3-3
4 3MH
5 YPOB
6 3HO
7 33
8 —
9 Myck MT3
10 N3
11 3MY
12 YMT3
13 BHewHee OTK/T 1
14 BHewHee OTK/ 2
15 BHewHee OTK/1 3
16 BHewHee OTK/N 4
17 3MH
18 30T
19 3MT
20 -
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PykoBoacTBO Mo akcnayaTaunmn MK3M-1 / MK3MN-M1

NMPUNOXEHUE E

CnMCOK NPOTOKO0B COBbITUM

Ne nn CobbiTna
1 MutaHne cHATO/NnoaaHo
2 CKoppeKTMpoBaHbI Yacbl nocne cbosn
3 N3meHeHMe oaTbl U BpemMeHuU
4 OuncTKa CHEeTYMKOB MOTOYACOB
5 O4nCTKa CHETUYMKOB IHEPIUn
6 OuuncTKa dpnsw-namaTm
7 BkntoueHne/oTkaoueHne BB mectHoe
8 BkntoueHune/oTknoyeHne BB yepes TY
9 KButnposaHue yepes NY/TY/mecTHoe
10 Ou4mMCTKa CHETYMKOB KOMMYTAL MM
11 OuuncTKa cHEeTYMKOB cpabaTbiBaHMSA 3aWUT
12 BkntoyeHne BB no AMNB
13 MporpammmpoBaHMe 3aBOACKNX HACTPOEK
14 BoccTaHOBAEHME 3aBOACKMX HAacTpoOeK
15 ABTOMaTHUYECKMIA Nepexoa Ha 3umHee/neTHee Bpems
16 OTKntoueHue/sKntoyeHne BB no ABP
17 3aBoAcKasa KOHdUrypaums BXxoa08/BbiIxoa08
18 MporpammmnpoBaHme 3aBOACKUX YCTAaBOK
19 -
20 -
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PykoBoacTBo no akcnayaTauun MK3M-1 / MK3MN-M1

MPUNOXEHUE K

BHewHM BUA 1 rabapuUTHbIN YepTex

—

7

KOHTPOM

ABAPUSA

HEUCNP

124

212

157

179

165
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PykoBoacTBO Mo akcnayaTaunmn MK3M-1 / MK3MN-M1

124
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PykoBoacTBo no akcnayaTauun MK3M-1 / MK3MN-M1

NMPUNOXEHUE 3

BpeMﬂTOKOBbIe XapPaKTEPUCTUKN Cpa6aTbIBaHMﬂ

Mpu HacTpoiKke ctyneHen MT3 moryT ObiTb BbIOpaHbl cieaylolimne XapakTepPUCTUKN cpabaTtbiBa-

HUA:
® Hes3aBMUCUMble — Bpema cpabaTbiBaHUA He 3aBUCUT OT BE/IMYMHBI MPOTEKAIOLLErO TOKA;
® VHTEerpanbHO-3aBUCUMDbIE;
e 3aBucumble TMNa MIK 255-4 — Bpema cpabaTtbiBaHUA onpeaenseTca Be/IMYMHON NpoTeKato-
LLero TOKa.
3aBMCUMMbIe XapaKTePUCTUKM NpeacTaBieHbl CTAaHAAPTHLIMU TUNAMKU U ONUCLIBAOTCA BblpaxKe-
HUeM:
A-t
tcpap = RN I
o) 1
VCT
rae:
tcpas — Bpema cpabaTbiBaHuS;
A, p — KOHCTaHTbI;
t —ycTaBKa no BpemeHu;
| — n3mepAemblii TOK;
lyct — yCTaBKa no TOKy.
Tabaunuya 3.1 — Tunbl CTAaHAAPTHBIX XapaKTEPUCTUK cpabaTbiBaHUA
HammeHoBaHue KoadppuumneHt A KoadppuuueHt p
MHBepcHaA 0,14 0,02
AnntenbHo nHBepcHas 120 1
CunbHO MHBEpPCHaA 13,5 1
YpesBbl4yaliHO MHBEPCHAA 80 2
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PykoBoacTBO Mo akcnayaTaunmn MK3M-1 / MK3MN-M1

NHBepcHas XapaKTepUCTUKa
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PykoBoacTBo no akcnayaTauun MK3M-1 / MK3MN-M1

CunbHO MHBEpCHaA XapPaKTepPUCTUKa
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PykoBoacTBO Mo akcnayaTaunmn MK3M-1 / MK3MN-M1

L‘|pe3BbI‘-Ial‘/iHO MHBEPCHAA XapPaKTEPUCTUKaA
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PykoBoacTBo no akcnayaTauun MK3M-1 / MK3MN-M1

JnvTenbHO MHBEpCHaA xa PaKTEPUCTUKA
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PykoBoacTBO Mo akcnayaTaunmn MK3M-1 / MK3MN-M1

NMPUNOXEHUE U

Mpumep HaCTPOMKM BbIXOLHbIX pene

Ha pucyHKe npeactaBneHa mHemocxema pene K3, nognexallero HacTpoike.

Onpenenetune Tun NorM4eckoit
GuTos 12 CXEMbI
____________ - -
| CpaGaTtbiBaHue
MT3-1 B !

Mo MPOHTY Buixon yepes MHBEpCHA

|

| |

: ] : o1 : :—_B_ _: 1 TpUITep I_Bbfiﬂi F———

| [ -= !

| -1 | | ;cp Tbosb | [ |
w2 B i %c = B SO
| |

| u

-l
|
|
|
|
|

u

Beop/BniBog pene
W3 AedcTBuA

R| M
KBumupobakue (

B cootBetcTBUM cO cxemol pene K3 pomkHO cpabaTtbiBaTb NpW NosiBAEHMU curHana "MT3-1"
WUAM NpY NoaBAeHUM curHana "MT3-2" ¢ HyneBoli BblAepPKKON BpemeHW. Bo3BpaT pene ocywectsns-
€TCA N0 KOMaHAEe KBUTUMPOBaHUA. C KNaBMaTypbl pefie HacTpPaMBaeTCa B CieAytowen nocaenoBaTesb-
HOCTW:

1) BOITM B MeHIO «YCTaBKU BbIXOA0BY;

2) BonTM B noameHto «MporpammunpoBaHme K3»;

3) 3apaTb Bpems cpabatbiBaHma "Tcp" = 0.00c nocne BBOAA Napons;

4) Bpema Bo3BpaTa 334aBaTb He 06A3aTe/IbHO, TaK KaK pefie A0KHO BEPHYTbCA TO/IbKO Noc/e
KBUTUPOBAHMUS;

5) BbIGpaTb TN IOrMYECcKoM cxembl — no cxeme « /TN »;

6) cpabaTtbiBaHMe NO PPOHTY — «OTK/1»;

7) Bbixoa yepes Tpurrep — "BK/";

8) nHBepcus Bbixoga — "OTKN";

9) pene BBeaeHo/BbiBeaeHO — "BBeaeHo";

10) BoiiTK B noameHto "onpegeneHue 6utoB 1 — HemHBEpPCHbIX", N CHATb BCE CUIHaJbl MYyTEM
Ha*kaTuA KHonKku "Cbpoc". Janee, B 3TOM »Ke MeH0 BblibpaTb curHan «MT3-1» u curHan "MT3-2", yc-
TAHOBMB HAMNPOTMB HUX 3HAK «+». [pK BbIXoAe YCTPOMCTBO 3aNpPOCUT NOATBEPKAEHNE U3MEHEHUN.
Mpu nomotm KHonok "Beepx" u "BHn3" Bbibpatb "AA" 1 HaxkaTb "Beoa".

11) BonTn B nogmeHto "onpeaeneHne 6uToB 2 — MHBEPCHLIX", N CHATb BCE CUTHA bl MYyTEM Ha-
)aTtna KHonku "Cbpoc". BblnTu M3 nogmeHto. Ecim n3ameHeHuA OTCyTCTBOBA/AW, TO BO3BPAT B MEHIO
HacTpolikm pene K3 ocywecteutca 6e3 3anpoca Ha puUKcaL Mo U3MEHEHUIA.

B aHanorMyHom nopsfKe BbIXOAHblE pene HacTPaMBaloTCA C MOMOLLbIO NPOrPammbl BEPXHEro
ypoBHA. KoHbUrypaums pene ocyLLecTBASETCA NyTEM NEPEKNIOYEHMUA NOTUYECKUX KNtOYel Ha MHEMO-
cXemax pesie Bo BKnaake "Bxoapl/Bbixoabl".
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