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HacToswee pykoBoACTBO MO 3KCnAyaTaumMm npegHasHayeHo AN 03HAKOMAEHUS C BO3MOXXHOCTSMMW, MPUH-
umMnamMm paboTbl, KOHCTPYKUMEN M MNpaBwunaMy 3KChayaTauMu, XpaHEHWUs, TPaHCMOPTUPOBaHWUS U YTUAM3aLMK
MMKPOMPOLIECCOPHbBIX YCTPOWCTB 3aWmThl «Cupnyc-2-C» n «Cupuyc-21-C».

HacTosiiee pykoBOACTBO MO 3KCMyaTauMM pacnpoCTpaHSeTCs Ha MMKPOMPOLIECCOPHbIE YCTPOMCTBA 3a-
WnTbl «Cnpuryc-2-C» n «Cnpunyc-21-C», MMeHyeMble B AaNibHENLIEM — «yCTPONCTBa». B Tex MecTax pyKkoBOACTBa,
rAe OMUCbIBalOTCS pa3nuunsa mexay «Cupuyc-2-C» n «Cupuyc-21-C», 3T YCTPOWCTBa MMEHYIOTCS «YCTPOMCTBO
«Cupnyc-2-C»» 1 «ycTponcTBo «Cupmnyc-21-C»», COOTBETCTBEHHO.

Mpw 3KCnyaTauuM YCTPOMCTBA, kpoMe TpeboBaHWMiA AaHHOMO PyKOBOACTBA MO 3KCMyaTaumu, Heobxoam-
MO cobniogatb 0blme TpeboBaHUS, YCTaHAB/IMBAEMbIE MHCTPYKUMSIMA M MpaBMiaMKU 3KCMlyaTauuMn yCTPOMCTB
peneriHoM 3alWTbl U aBTOMAaTUKN SHEPTOCUCTEM.

K akcnnyaTaumMm MUKpPOMPOLECCOPHBIX YCTPOWCTB 3alUuMThbl AOMYCKAOTCS Nvua, U3yumBlume HacTosiee P3
M npollealune NpoBePKY 3HAHMIN NPaBU TEXHUKU 6E30MACHOCTU U 3KCMyaTaumy 3NEKTPOYCTAHOBOK 31EKTpUYE-
CKMX CTaHUMI 1 NOACTaHLNNA.

Mepen yCTaHOBKOM YCTPOWCTBA PEKOMEHAYETCS NMPOU3BECTM NMPOBEPKY €r0 TEXHUYECKMX XapaKTEPUCTUK B
nabopaTopHbIX YCNOBUSIX.

BVMHT 3a3eMNieHnst yCTpoMCTBa AO/MKEH OblTb COEAMHEH C KOHTYPOM 3a3eM/leHMsl MOACTaHUMM MeHbIM
NPOBOAOM CEUEHNEM HE MeHee 2 MM,

KaTeropnuecku 3anpellaercsl noakIoYEHNE YCTPOUCTB C UCMOSTHEHUEM MO HaMpsKEHWUIO OMepaTUBHOIO
nutaHnsa 24, 48 n 110 B NoCTOSIHHOrO TOKa K ONepaTMBHOMY HanpsbkeHuto 220 B, Tak Kak 3TO MpuBOAUT K
BbIXOAY YCTPOMCTBA U3 CTPOS.

KOHCTpYKUMSt YCTPOWCTBA BbLIMO/IHEHA MO MOAYJIbHOMY MPUHLMMY, MO3BOMSIOWEMY MOCTaBMSTL YCTPOW-
CTBa C pa3/IMyHOM annapaTHOM KoH@Urypaumen. KoHpurypaumsl ycTpoicTea AoskHa 06ecneumBaThb BbINOSHEHNE
yHKUMI P3A KOHKPETHOMO NPUCOEAMHEHNS U COTMAcoBLIBaTLCS NPU 0hOPMIEHNMN 3aKasa Ha NOCTaBKY.

MonHoe Ha3BaHWe YCTPOWCTBA COCTOUT M3 CNeAYIOLMX 3/IEMEHTOB:
YctpoiictBo «Cupnyc-2-C-tA-nnnB-ss» nnu «Cupuyc-21-C-5A-nnnB-ss», rae
«Cnpuyc-2-C» nnn «Cupuyc-21-C» — pupMeHHOe HasBaHWe YCTPOWCTBa,
tA — NCNOSTHEHME YCTPOICTBA MO HOMUHAJSILHOMY TOKY BTOPUYHON 06MOTKM TT:
5A — Anga HOMMHaNbLHOro Toka 5 A;
1A — ans HoMMHanNbHOro Toka 1 A;
NNNB — MCMONTHEHWE YCTPOWCTBA MO HanpsXKEHMIO ONEPATMBHOMO TOKaA:
24B — Ansa HanpsbkeHus NnuTaHus 24 B NOCTOSAHHOrO TOKa;
48B — ans HanpshkeHus nuTaHns 48 B NOCTOSIHHOrO TOKa;
110B — ana HanpsbkeHns nutadms 110 B nOCTOSAHHOroO TOKa;
220B — ans HanpsbxeHus nuTaHus 220 B NOCTOSAHHOIO UM NePEMEHHOr0 TOKaA;
220B DC — anga HanpshkeHns nutaHmsa 220 B nOCTOSAHHOrO TOKa;
SS — UCMOJIHEHWNE YCTPOMCTBA MO TPETbEMY MHTEPdENCY NIMHWUKN CBA3N:
M0 — 6e3 TpeTbero uHTepdeiica;
N1 — ana ucnonHeHus ¢ uHTepdeincom RS485;
N3 — ans ucnonHenns ¢ nHTepdelicom Ethernet no «Butoi nape» (100BASE-TX) v npoTokosioM obMeHa
Modbus TCP;
N4 — ans vcnonHeHns ¢ AByMs onTudecknmmn uHtepdeiicamm Ethernet (100BASE-FX) u npoTokonom o6-
MeHa MK 61850.

MpumMep 3anucK ycTpoincTBa «Cupmnyc-2-C» € HanpskeHWEM onepaTuMBHOro nutaHus 220 B u aononHu-
TenbHbIM UHTEpdelicoM RS485 npu 3akase:

«MU1KpPOMNpOLIECCOPHOE YCTPOWCTBO 3aluThl «Cupunyc-2-C-5A-220B-11»
TY 3433-002-54933521-2009».

Pepakums ot 28 aBrycta 2013 r.
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CokpalueHus, ucrnonb3yemble B TEKCTE:
ABP — aBTOMaTU4ecKoe BK/IIOYEHME pe3epBa;
ALIM — aHanoro-undgposoi npeobpasoBaTessb;
Bl — 6nok nuTaHus;
XK — XXnAKOKPUCTANTMYECKUIA;
30® — 3awmTa o1 0bpbiBa as;
NMC — nHTerpanbHas MUKpOCXeMa;
K3 — KOpoTKOe 3aMbIKaHWe;
KPY — KOMMNEKTHOE pacnpeaenMTesibHOe YCTPOMCTBO;
JI3LL — nornyeckas 3awmra LWKH;
MT3 — MakcMManbHas TOKOBas 3alUnTa;
O3Y — onepaTUBHOE 3aroMuHaloLLEE YCTPOMCTBO;
M3Y — NOCTOsIHHOE 3anoMuHaloLee YCTPOMCTBO;
P3A — peneiiHas 3awWwuTa 1 aBTOMaTUKa;
PIB — pene nonoXeHus BbIKOYATENS — «BK/IIOUYEHO»;
PO — pene NONOXeHUs BbIKIOYATENS — «OTKIOYEHO»;
TT, UTT — n3MepuTenbHbIA TpaHcdopMaTop ToKa;
YAIB — 4aCcTOTHOE aBTOMaTMYeCcKoe NOBTOPHOE BKIIIOYEHUE;
YPOB — yCTpOWCTBO pe3epBUpPOBaHMs OTKa30B BbIK/IOUaTENS;
LY — wnHbl ynpasneHus;
SHIN — sHeproHe3aBUcMMast NaMsaThb.
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1 ONUCAHUE N PABOTA

1.1 Ha3HaueHue nsgenus

1.1.1 YcTpoicTBO npeaHasHayeHo AN BbIMOSHEHUS] (PYHKUMIA peneiHoi 3aliMTbl, aBTOMaTWKK, ynpas-
JIeHWNS U CUrHanM3aumm CeKLMOHHOrO BblKtovaTens HanpsXeHmeM 3—-35 kB.

YCTpOWCTBO yCTaHaBMBaeTcs B peneliHbix otcekax KPY, KPYH n KCO, Ha naHensx u B wWwkadax B peneu-
HbIX 3anax W NyabTaxX YNpaBfiEeHUsi 3MEKTPOCTaHUMA M MoacTaHumMi 6-35 KB. YCTpOMCTBO MpeaHasHayeHo Ans
3alUMTbl BO3AYLUHbIX U KabenbHbIX IMHUIA, @ Takke TpaHCOopMaTopoB, Npeobpa3oBaTesbHbIX arperaTtos U T.4.

1.1.2 YcTpoicTBO ABNSETCS KOMBMHUPOBAHHLIM MUKPOMPOLIECCOPHBIM TEPMMUHANOM PENENHON 3aLUUTbI U
ABTOMaTUKM.

MpUMEHEHNE B YCTPOWMCTBE MOAY/bHON MYNbTUMNPOLIECCOPHOM apXUTEKTYPbl Hapsdy C COBPEMEHHbIMMU
TEXHOMOrMSMN MOBEPXHOCTHOrO MOHTaXka obecneymBaloT BbICOKYHD HAAEXKHOCTb, 60MblY0 BbIMUMCINTENBHYIO
MOLLHOCTb M BbICTPOAENCTBME, @ TakKXXe BLICOKYH TOYHOCTb U3MEPEHMSI SNEKTPUYECKMX BEIMUYMH U BPEMEHHBIX
WHTEPBAsIOB, YTO AaeT BO3MOXHOCTb CHM3WUTb CTYMeHW CENEeKTUBHOCTM M MOBLICUTb YYBCTBMTENbHOCTb TEPMUHA-
na.

1.1.3 Peanu3oBaHHble B YCTPOMCTBE a/IrOPUTMbl (DYHKLMIA 3aLLMTbl MU AaBTOMATMKKU, @ TaKXXe CXEMbl NOf-
KJIlOYEHUS1 YCTpoiCTBa pa3paboTaHbl Mo TpeboBaHMSIM K OTEYECTBEHHbIM cucTeMaM P3A B COTpyAHMYECTBE C
NpeacTaBUTENSIMU 3HEPFOCUCTEM W MPOEKTHBLIX MHCTUTYTOB, YTO obecneuvMBaeT COBMECTMMOCTb C annapaTypoW,
BbINOJSIHEHHOM HA Pa3NMYHON 3NIEMEHTHON 6a3e, a Takke obnieryaeT BHeAPEHME HOBOWN TEXHWKM MPOEKTUPOBLLM-
KaM W 3KCnnyaTauMoHHOMY nepcoHany.

1.1.4 YcTpoicTBO MOXET MPUMEHATLCS ANS 3allMTbl 3/IEMEHTOB pacnpeaenMTenbHbiX CETEN Kak caMo-
CTosATeNbHOE YCTPOWCTBO, Tak M COBMECTHO C ApyrMmMum ycTponctBamu P3A (Hanpumep, AyroBOW 3aluTon,
3alUMTON OT OAHOMA3HBIX 3aMblKaHUIA Ha 3eMJII0, 3aLUMTOMN WWH U T.4.).

1.1.5 YcTpoicTBo obecneunBaeT ceayrowme 3KCrnyaTauMoHHbIE BO3MOXHOCTM:

—  BbIMOJSIHEHME (DYHKLMI 3alUMT, aBTOMATUKM W YNpaBfieHus, onpeaeneHHbix My n MT3;

—  3afaHue BHYTpPeHHelN koHdwurypauun (BBOA/BbIBOA 3aLUUT M aBTOMATUKK, BbIGOP 3aLUWUTHBIX Xa-
PaKTEPUCTUK U T.4.);

—  BBOA W XPaHeHWe YCTaBOK 3alUMT W aBTOMaTUKW;

—  KOHTPOJib M MHAMKALUMIO MOJSIOXKEHMS BbIK/IOUATENS, @ Takoke KOHTPO/b UCMPaBHOCTU ero Lienei
ynpaBneHus;

—  onpepeneHune Buaa noBpexaeHus npu cpabatbiBaHun MT3;

—  nepeaadvy NapamMeTpoB aBapun, BBOA U U3MEHEHWe YCTaBOK MO JIMHUN CBSI3N;

—  HenpepbiBHbIN ONepaTUBHBIV KOHTPOJSb paboToCnocobHOCTM (CaMOAMArHOCTUKY) B TEUEHME BCErO
BpeMeHun paboTbl;

—  BJIOKMPOBKY BCEX BLIXOAOB MNPV HEMCNPABHOCTM YCTPOMCTBA ANSt UCKIIOUYEHMS] NOXKHBIX CpabaTbi-
BaHUI;

—  Mofny4yeHue AMCKPETHBbIX CUrHanoB ynpaBfieHus u GMOKMPOBOK, BblAa4yy KOMaHA YynpaBfieHus,
aBapuiMHON 1 NpeaynpeanTesibHOM CUrHann3auum;

—  ranbBaHWMYeCKyH pa3Bsi3Ky BCEX BXOAOB M BbIXOAOB, BK/OYas NuTaHue, ans obecrneyeHus BbiCO-
KOW MOMEXO03aLUMLLEHHOCTH;

—  BbICOKOE COMpOTMBJIEHME M MPOYHOCTb U30MS9UMM BXOAOB WM BbIXOAOB OTHOCMTENIbHO KOpryca M
Mexay cobon Anst MOBbILEHUS YCTOMYMBOCTM YCTPOMCTBA K MEpeHanpsiKeHUsM, BO3HUKAOLWUM
BO BTOPWUYHbIX Lienax KPY.

1.1.6 CDyHKwal 3alLMTbI, BbINOSHSIEMbIE YCTPOWUCTBOM:

TPEXCTyrneH4yaTasl MakcuMasibHas TOKOBas 3aliMTa OT MexaydasHbIX NOBPeXAEHUA C KOHTPOMEM
ABYX Wi Tpex da3HbiX TOKOB;
—  aBTOMATMYeCKMI BBOA YCKOPEHMS Ntobbix cTyneHel MT3 npu ntoboM BKIOYEHUM BbIK/OYATENS;
—  3awwTa oT 0bpbiBa hasbl;
—  JIorMyeckas 3alimTa LWuH;
—  Bblgava curHana nycka MT3 anst opraHv3aumm orMyeckon 3alluTbl LWKH.

1.1.7 ®yHKUMM aBTOMATMKU, BbIMOSHSEMbIE YCTPOWUCTBOM:

—  onepauuy OTKIHOYEHUS U BKIKOYEHUS BbIKOYATENS MO BHELWHMM KOMaHAaM C 3aliMTON OT MHO-
FOKPATHbIX BK/IIOYEHMWI BbIKNOYATENS;

—  BO3MOXXHOCTb MOAK/IHOYEHMSI BHELUHMX 3aLUMT, HanpuMep, AyroBou;

—  dopmMupoBaHue curHana YPOB npu oTka3ax CBOEro BbIK/IKOYaTeNs;

—  WCMOJIHEHME BXOAHOro curHana YPOB npu oTKasax HMXKECTOSILLMX BbIKSIOUaTENEN.

1.1.8 ,ElononHMTeanble cepBUCHbIE PYHKUMM:

onpefeneHve Buaa noBpexaeHns npu cpabatoiBaHnm MT3;

—  duKcaumsl TOKOB B MOMEHT aBapwuu;

—  M3MepeHune BpeMeHMn cpabaTbiBaHMS 3alMTbl M OTKIIIOYEHUS BbIKITIOYATENS;

—  BCTPOEHHble Yacbl-KaneHaapb;
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—  BO3MOXXHOCTb BCTpauBaHWsS YCTPOWCTBA B CUCTEMY €AMHOr0 TOYHOrO BPEMEHW CTAHLMWM WM NOA-
CTaHumu;
—  U3MepeHue Tekywmx dhasHbIX TOKOB;
—  [OMNOJHUTENbHbIE Pene U CBETOAMOAbI C (hYHKUMEN, 3aaHHON NONb30BaTENEM;
—  umdposoit ocumniorpad;
—  peructpaTop COb6bITUIA.
1.1.9 YcTpoicTBO NpOM3BOAUT U3MEPEHUE 3MEKTPUYECKUX MApPaMETPOB BXOAHbIX aHasloroBbIX CUrHanoB
(basHbIX TOKOB I, I5, I a TakXKe BblUMCIEHWE TOKa 06paTHOW NocneaoBaTENbHOCTU L.
Mpn OTCYTCTBMM M3MepUTENbHOro TpaHcdopMaTopa Toka B ¢ase B Tok ¢asbl B paccumThiBaeTcs no gop-
Myne

I,=—1,—1. (1)

Mpn M3MepeHNSIX OCYLLECTBASIETCA KOMMNEHCALMS anepmnoamMyeckoi COCTaBNAIOLWLEN, a Takke GunbTpauus
BbICLUMX FAPMOHWUK BXOAHbIX CUrHaNoB. [nsi CpaBHEHUSI C YCTaBKaMM 3allMT MCMOMb3YETCA TOMbKO AEUCTBYOLLEE
3Ha4YeHue NepBoi rapMOHMKM BXOAHbIX CUrHasIoB.

[nsa yCTpaHeHns CyLLeCTBEHHOro M3MEHeHWs TOoKa cpabaTbiBaHUS 3alMTbl NPU HACbILEHUM NEPBUYHbIX
TpaHchopMaToOpoB TOKa B YCTPOWCTBE MpeAyCMOTPEHO BOCCTAHOB/IEHUE CUHYCOMAANbHOW (hOpMbI TOKa BMIOTb 40
50% norpewHoctn TT.

1.1.10 2SnemeHTHasi 6a3a BXOAHbIX M BbIXOAHBIX LEenei obecneunBaeT COBMECTUMOCTb YCTPOWCTBA C Jito-
6bIMX YCTPOMCTBAMMN 3aLUUTLI U @aBTOMATUKM pa3HbIX NMPOM3BOAUTENEN — 3NIEKTPOMEXAHUYECKUMM, SNIEKTPOHHBLIMMU,
MMUKPOMPOLIECCOPHBIMM, @ TakXke ConpsiKeHne CO CTaHAAPTHLIMU KaHaNaMn TeneMexaHuKu.

1.1.11 YCTpOWCTBO MMEET KaHasbl CBS3W ANS Nepeaayn Ha KOMMbOTEP AaHHbLIX aBapUAHbIX OTKIIOUEHUN,
MpoCMOTPa M W3MEHEHMsI YCTaBOK, KOHTPOMS TEKYLIEro COCTOSIHMSI YCTPOWCTBA, a TakXkKe AWCTaHLUMOHHOMO
ynpaBneHus BbiKNtoYaTenem.

1.1.12 YCTpOWCTBO MOXET MOCTABNATLCA CaMOCTOATENIbHO A/ UCMOJIb30BaHUs Ha AENCTBYIOWMX 06beK-
Tax MpU MX MOAEPHU3ALMW WM PEKOHCTPYKUMM. KpoMe TOro, yCTPOMCTBO MOXET BXOAMTb B KOMIMJIEKTHbIE
NOCTaBKM MpW KanutasbHOM CTPOMTENbCTBE 31eKTPOIHEPreTUYECKUX 06 bEKTOB.

1.1.13 YcTpoiicTBa W3roTaBAMBAlOTCA B KauMMatuyeckoM ucnonHennn YXJ13.1 no TOCT 15543.1 u
FOCT 15150:

BEepxHee paboyee 3HaYeHME TeMMNepaTYpbl OKPYXKatoLWero Bo3ayxa npu akcnayataumm +55°C;

—  HWXKHee paboyee 3HayeHVe TeMmnepaTypbl OKpYXalowero Bo3dyxa Mpu 3KCnyaTauum MUHYC
20°C;

—  HWXKHee npeaenbHoe paboyee 3HayeHWe TemnepaTypbl OKpYXKalowero BO3Ayxa Mpu akcnsyaTta-
umm MuHyc 40°C (Npy CHUXEHUM TeMnepaTypbl HKe MUHYC 20°C OCHOBHbIE (DYHKLMKW 3aluThI
COXPaHATCS, HO MHGOpMaLuus, oTobpaXkaemMas Ha XUAKOKPUCTAI/IMYECKOM MHAMKATOPE, CTaHO-
BUTCSl HEUNTAEMOMN);

OTHOCUTENbHAs BNAaXXHOCTb Npu +25°C — o 98%.

1.1.14 HomuHanbHble pabouve 3HaYeHWs MEXaHWYECKMX BHELIHMX BO3AEWCTBYIOWMX (DaKTOpoB — Mo
FOCT 17516.1 ans rpynnbl MEXaHWUYECKOrO UCMONHEHUs M7:

—  cuHycoupanbHas Bubpauus B Avanas3oHe 4actoT ot 0,5 go 100 My ¢ aMnAUTyaon YCKOpeHus
10 m/c? (1g), cTeneHb >xecTkocT 10a;

—  y#apbl MHOTOKPaTHOTO AECTBMA C MUKOBLIM yAapHbLIM yckopeHnem 30 m/c? (3g) M anuTenbHo-
CTbto aeictBus oT 2 Ao 20 Mc, cTeneHb XecTkocTu 1.

1.1.15 YcTpoicCTBO NpefHa3HaAYeHo Ans aKCnyaTaumMmn B CeayrowWwmx YCIoBusX:

—  BbICOTA Hajg ypoBHeM Mops He 6onee 2000 M, Npy UCMONb30BaHUM Ha 60NbLUEN BbICOTE HEO6XO-
AMMO UCMOSIb30BaTh MOMPaBOYHbIN KO3IMMUUMEHT, YUMTLIBAIOWMIN CHUKEHUE 3SNIEKTPUYECKON
NPOYHOCTU u3onsumu, cornacHo NOCT 15150;

—  OKpyXatowwasi cpefa — HEB3PbIBOOMNACHAs!, He coAepXKalliasi TOKOMPOBOASILLEN Mbl/IN, arPeCcCUBHbIX
napoB W rasos, pa3pyLLAloLWMX U30MSLMIO U MeTabI;

—  MEeCTO YCTQHOBKM AO/MKHO 6blTb 3alUMLIEHO OT MonajaHus 6pbi3r, BOAbl, Macesn, 3MyNbCWi, a
TAKXKe OT NPSIMOro BO3AENCTBUS COJTHEUYHOW paauaLuu.

1.2 TexHu4eckne xapaKTepuCTUKn

1.2.1 OcHoBHble NapaMeTpbl U pa3mepbl

1.2.1.1 TuTaHMe yCTPOCTBA OCYLIECTBASETCS OT UCTOUYHMKA nepemMeHHoro (oT 45 ao 55 '), NOCTosiHHO-
ro WM BbINPSMIIEHHOrO TOKa HanpshkeHuem 24, 48, 110 unn 220 B B 3aBUCMMOCTV OT MCMOJSIHEHUS. Pabouwit
AMana3oH OTK/IOHEHWUS HanpshkeHust nutaHns — +10/-20%.

1.2.1.2 MouwHoCTb, NOTpebnsieMas YCTPOMCTBOM OT MCTOYHMKA ONepaTMBHOMO MOCTOSSHHOMO TOKa B Ae-
)XYpHOM pexxume — He 6onee 7 BT, B pexuMme cpabaTbiBaHus 3awmT — He 6onee 15 BT.

1.2.1.3 [abapuTHble pa3Mepbl yCTpoicTBa He npeBbiwatoT 305x190x215 MM,
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1.2.1.4 Macca ycTpoiicTBa 6€3 ynakoBKW He MpeBbIWAET 7 Kr.

1.2.2 XapaKTepuCTUKK
1.3.2.1 XapaKTepucTuKu YCTPOMCTBA yKasaHbl B Tabnuue 1.

Tabnuua 1
HanmeHoBaHWe napameTpa 3Ha4yeHune
1 BxoaHble aHanoroeble CUrHanb!:
yacToTa nepeMeHHoro Toka, 'y 50 +0,5
4YMCIIO BXOAOB MO TOKY 3
HOMMWHaNbHbIN ToK da3 (I, Iz 1), A (ucnonHenune 1 A) 1
(ucnonHeHue 5 A) 5

MaKCUManbHbIA KOHTPONMPYEMbIM AMana3oH TOKOB B ¢ha3ax, A
(ucnonHenune 1 A) 0,05 -40
(ucnonHenune 5 A) 0,2 -200
pabounii ananasoH TOKOB B ¢azax, A
(ucnonHenune 1 A) 0,2-40
(ucnonHenue 5 A) 1,0 - 200

OCHOBHasl OTHOCUTESIbHAs! MOrPELLIHOCTb U3MepeHust TOKOB B (hazax, % +3
TepMuyeckasl CTOMKOCTb TOKOBBbIX Lienel, A, He MeHee:
ANUTENBHO (ucnonHenue 1 A) 3
(ucnonHenue 5 A) 15
KpaTKOBPEMEHHO (2 C) (ucnonHenune 1 A) 40
(ucnonHenune 5 A) 200
noTpebnsiemMasi MOLHOCTb BXOAHbIX LiEeNei B HOMMHaNbHOM pexume, B-A, He 6onee 0,5

2 BxogHble AUCKpeTHble curHanbl (24/48/110/220 B)

4YMCNIO BXOAOB 34
BXOZHOMN TOK, MA, He 6onee 10
HanpshKeHne HaaeXHoro cpabatbiBaHus, B (ucnonHenue 24 B) 17-28
(ucnonHeHue 48 B) 34-56
(vcnonHenue 110 B) 80-132

(ucnonHenune 220 B) 160-264
(ucnonHenme 220 B DC) 170-264

HanpsxeHne HaaeXxHoro HecpabaTtbiBaHus, B (ucnonHenue 24 B) 0-15
(ucnonHeHue 48 B) 0-30

(ucnonHenue 110 B) 0-72

(ucnonHenue 220 B) 0-145

(ucnonHenune 220 B DC) 0-158

HanpshkeHue Bo3BpaTa, B (ucnonHeHue 24 B) 13-15
(ucnonHeHue 48 B) 26-30

(ucnonHenue 110 B) 65-75

(ucnonHenue 220 B) 130-140
(ucnonHenmne 220 B DC) 140-150
ANMUTENBHOCTb CUMHana, Mc, He MeHee 30

3 BbIx0AHble ANCKPETHbIE CUrHasbI ynpaeaeHus (220 B)
KOJINYECTBO BbIXOAHbLIX CUrHANOB (rpynmn KOHTaKTOB) 12 (21)
KOMMYTMpPyeMoe HanpshkeHue nepemMeHHOro Uan NocTosHHOMO Toka, B, He 6onee 300
KOMMYTUPYEMbI MOCTOSIHHBIN TOK 3aMblKaHWsl/pasMblkaHWs MPY akTUBHO-UHAYKTMBHOM

Harpyske C NnocTtosiHHoM BpeMeHu L/R = 50 Mc, A, He bonee

pene «OTkN.», «Bkn.» n «<YPOB» 6/0,5
OCTasbHble pene 6/0,25
KOMMYTUPYEMbI NepeEMEHHbIN TOK 3aMblKaHWs/pa3MbIKaHUSt NMPY aKTUBHO-MHAYKTUBHOWM
Harpyske € NocTosiHHoM BpeMeHu L/R = 50 Mc, A, He bonee 6/6

1.2.2.2 [ononHutenbHas NorpewHoCTb U3MepeHns TOKOB, a TakKe AOMOMHUTENbHas MorpewHocTb cpa-
6aTbiBaHUS 6710Ka NpU M3MEHEHUM TEMNePaTYpbl OKpYXXatoLlein cpeabl B paboyeM aunanasoHe He npesblwaeT 1%
Ha kaxable 10°C oTHocuTensHO 20°C.

1.2.2.3 [lononHuTenbHas MorpewwHoCcTb U3MepeHns TOKOB U cpabaTbiBaHusl 610Ka nNpu M3MEHEeHWn Ya-
CTOTbI BXOAHbIX CUrHANOB B AMana3oHe oT 45 oo 55 u He npeBbiwaeT 2% Ha Kaxabii 1 'y oTHocuTenbHO 50 .

7
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1.2.2.4 YCTpoICTBO He cpabaTbiBaeT IOXKHO U HE MOBPEXAAETCS:
— NPV CHATUM M Nodaye onepaTUBHOMO TOKA, a TakXKe NMpU nepepbiBax NUTaHUs toboi AnNUTeNbHO-
CTV C NOCNEeayLWMM BOCCTaHOB/IEHNEM;
—  Mpuv noaaye HanpsiXeHWs oNepaTMBHOIO NOCTOSAHHOMO TOKa OB6paTHOM NONSAPHOCTY;
—  Mpwv 3aMblKaHUMK Ha 3eMJI0 Lienei onepaTUBHOMO TOKa.
1.2.2.5 YcTpolicTBo 06ecneunBaeT XpaHeHWE NMapaMeTPoB HACTPOMKM U KOH(UIypaLmMn 3alWT U aBTOMa-
TMKN (YCTaBOK) B TeYeHMe BCEro Cpoka CiyXbbl BHE 3aBMCMMOCTM OT HalMuMs NUTAIOLLErO HanpshkeHus. Xoa
4acoB M 3aMKCMPOBaHHbIE AaHHblE B MAMATM COXPAHSOTCS NPpW NponagaHumn onepaTtMBHOMO NUTAHWUS Ha BpeMs
[10 HECKOMNbKMKX NeT.
1.2.2.6 YCTpOWCTBO BbIMOMHSAET DYHKLUM 3aLUMTLI CO cpabaTbiBAaHWMEM BbIXOAHBIX pesie NMpu MOJIHOM Mpo-
nagaHuu onepaTMBHOMO NUTAHWS OT HOMUHAJTBHOIO 3HAYeHUs:
— 0,6 c gng ncnonHeHns 220 B;
— 0,2 c ans ncnonHernns 110 B;
— 0,05 c ansa ucnonHeHwii 24 B n 48 B.
1.2.2.7 BpeMsi roTOBHOCTM YCTPOMCTBA K paboTe Nocne noaayv onepaTMBHOIO TOKa He NpPEeBbILLAET:
— 0,4 c pna ucnonHexuin 110 B 1 220 B;
— 0,8 c ana ucnonHexuit 24 B n 48 B.
1.2.2.8 HapaboTka Ha oTka3 ycTpoicTBa coctaBnseT 100000 yacos.
1.2.2.9 YcTpoICTBO COOTBETCTBYET MCMOSHEHUO IP52 no nuuesBon naHenn u IP20 no octanbHbIM B COOT-
BeTcTBUM ¢ TOCT 14254 (M3K 70-1, EN 60529), kpoMe K/IeMM NMOAKIIIOUYEHMS] TOKOBBIX LIENeN.
1.2.2.10 DnekTpunyeckoe COMPOTUB/IEHME U30AALMM MEXAY HEe3aBUCUMbIMU 3M1EKTPUYECKUMWN LensMn 1
Mexay 3TMMU Lens MM U KOPYCOM B XOSIOAHOM COCTOSIHUM COCTaB/ISIET:
—  He MeHee 100 MOM B HOpMasibHbIX KIIMMaTUYECKNX YCIOBUSIX;
—  He MeHee 1 MOM npw NOBbILIEHHON BNAXXHOCTU (OTHOCUTENbHAsH BIAXKHOCTb — 98%).
HopManbHbIMK KITMMaTUYECKUMN YCIIOBUSMW CHUTAIOTCS:
—  TemnepaTypa OKpyxatowero so3gyxa — (25+10)°C;
—  OTHOCUTESIbHas BAAXXHOCTb — OT 45 o 80%;
— atmocdepHoe aasneHue — ot 630 go 800 MM pT. CT.

Tabnunua 2
o B = é)'
59 53¢
Bua nomexu % < FOCT, M3K g % T MpvmeyaHmne
g s
X x I
RS2
MNoBTOpsOWMeECs 3aTyxarowme Kone- 3 |TOCT P 51317.4.12-99 A 2,5 kB — npoBog-3emMns
6aHus yactotou ot 0,1 go 1,0 MI'y M2K 61000-4-12-95 1,0 kB — npoBoa-npoBoa
HaHoceKkyHAHblE UMMYNbCHbIE MOMEXMU 4 |TOCT P 51317.4.4-99 A 4 KB — nuTaHue
M2K 61000-4-4-95 2 KB — ocTanbHble uenu
DneKkTpocTaTuyecKkne noMexu 3 |IFOCT P 51317.4.2-99 A 8 KB — BO3aYLLHbIV
M3K 61000-4-2-95 6 KB — KOHTaKTHbIN
MarHWTHOE MoJie NMPOMbILLSIEHHOM 5 |T'OCT P 50648-94 A 100 A/M — NOCTOSIHHO
4acToTbl M2K 1000-4-8-93 1000 A/M — KpaTKOBPEMEHHO
Pagno4acToTHOE 31eKTpoMarHnTHoe 3 |TOCT P 51317.4.3-99 A oT 26 no 1000 My
nosne M3K 61000-4-3-96 10 B/m
MUWKpPOCEKYHAHbIE UMY bChl 6OSbLLON 4 |TOCT P 51317.4.5-99 A 4 kB
SHeprum M3K 61000-4-5-95
KOHAYKTMBHbIE HU3KOYACTOTHbIE 3 |TOCT P 51317.4.6-99 A 10B
noMexm M3K 61000-4-6-96 140 gb
NMnynbCHOEe MarHUTHOe none 4 |TOCT P 50649-94 A 8/20 Mkc
M3K 1000-4-9-93 +300 A/m
3aTtyxatowee konebatenbHoe 5 |TOCT P 50652-94 A 100 kl'y,
MarHUTHoe none M3K 1000-4-10-93 +100 A/m

1.2.2.11 SnekTpuyecKas M30n5UMs MeXAY He3aBUCUMbIMU SNEKTPUYECKMMU LENsSIMU U MEXAY 3TUMU Le-
NsSIMU N KOPMNYCOM B XOJIOQHOM COCTOSIHUM MPWU HOPMAasbHbIX KInMaTndecknx ycnosumsax (n.1.2.2.10) 6e3 npobos un
nepeKkpbITUS BblAEPXXMNBAET:
—  MCMbITaTeNbHOE HaMpshKeHUE NepeMeHHOro Toka 2 KB (aeicTBytollee 3HayeHne) yactoTol 50 'y
B TeyeHune 1 MuH;




BlMBA.656122.045 P3

—  WMNYJIbCHOE MCMbITaTe/IbHOE HanpsxeHue (Mo TpU MMMNybCca NOSIOXKUTENbHBIX U OTpUUATENbHbIX)
C aMnauTyaon Ao 5 kB, ANWUTenbHOCTbIO nepeaHero dpoHTa 1,2 MKC, ANUTENbHOCTbIO MMMNYJbCa
50 MKC 1 nepnoaoM cnegoBaHUs UMNYNbCOB — 5 C.
1.2.2.12 YCTpoNCTBO BbIMOSHSAET CBOM (PYHKLUMW NPY BO3AEMCTBMM NMOMEX C NapaMeTpamu, NpuBeaeHHbI-
Mu B Tabnmue 2.

1.2.3 MakcumanbHas TokoBas 3awmTa (MT3)

1.2.3.1 MT3 MoxeT uMeTb 3 cTyneHu: nepsasi, MT3-1 (ToKoBasi 0Tceuka), C HE3aBMCHMOMN BPEMSTOKOBOM
XapaKTepucTukon, BTopas, MT3-2, n TpeTbs, MT3-3, — C 3aBUCUMbIMK WM HE3ABUCMMbIMU BPEMSITOKOBbIMM
XapakTepucTukamu. Tun 3aBMCMMOCTU TOK-BpeMsi CTyneHel MT3-2 n MT3-3 3aAaeTcs C MOMOLLbIO YCTaBOK.

1.2.3.2 KonunyectBo cTyneHen MT3 3aaeTcs € NoMoLblo ycTaBok. CTyneHb MT3-3 MoxeT paboTaTb Ha
OTK/IIOYEHMNE UK TOSTbKO Ha CUrHANM3auMmIo.

1.2.3.3 CryneHb MT3-1 MOXeT 6bITb 3aNporpaMMMpOBaHa Kak yCcKopsitollasi OTceYvka, Npu 3ToM OHa by-
[eT BBOAUTLCS B paboTy TONMbKO Ha 1 € NOC/e BKAKYEHNS BbIK/IOYaTENS.

1.2.3.4 Bce CTyneHu C He3aBMCMMOWN BPEMSTOKOBOWM XapaKTEPUCTUKOW (YHKLMOHANIBHO WAEHTUYHBLI U
NMEIOT XapaKTEPUCTMKM, YKa3aHHble B Tabnumue 3.

Tabnuvua 3
HanmeHoBaHWe napameTpa 3Ha4yeHue
1 [uana3oH yCcTaBOK Mo TOKy, A:
[NSi NEPBON CTYMNeHU (ucnonHenune 1 A) 0,40 — 40,00
(ucnonHenune 5 A) 2,00 - 200,00
[INsi BTOPOW CTyneHu (ucnonHeHue 1 A) 0,20 — 40,00
(ucnonHenune 5 A) 1,00 — 200,00
[NS TPETbEN CTYNEHU (ucnonHenune 1 A) 0,1-20,00
(ucnonHenune 5 A) 0,40 — 100,00
2  [wnana3oH yCTaBOK MO BPEMEHMU, C:
[NSi NEPBON CTYNeHU 0—10,00
[Nsi BTOPOM CTYNeHu 0,10 — 20,00
NS TPETbEW CTYMNeHU 0,20 — 99,99
3 [MCKpEeTHOCTb YCTaBOK:
no Toky, A 0,01
no BpeMeHu, C 0,01
4  OcCHOBHasl NOrpeLHoCTb cpabaTbiBaHUS:
Mo TOKY, OT yCTaBku, % +5
Mo BpeMeHMW AS151 He3aBUCUMbIX XapaKTepuCTUK:
Bblep)KKa 6onee 1 ¢, oT ycTtaBku, % +3
BblAepXKa MeHee 1 ¢, MC +25
3aBUCMMbIX XapaKTEepPUCTMK, OT ycTaBku, % +7
5  KoadbduumeHT Bo3BpaTa no ToKy 0,95 —0,92
6 Bpems Bo3BpaTta, MC, He 6ornee 50

1.2.3.5 [Ons ctyneHeit MT3-2 n MT3-3 BO3MOXEH BbIOOp OAHOM U3 6 XapakTepUCTUK TOK-BPEMS:
1. HesaBucmMmas xapaktepuctuka. Bpems Bblaep)Xku onpegensietcs HabpaHHbIM 3HAYeHWEM BpeMeHu
YyCTaBKWU 7ycr

2. HopmanbHO uHBepcHasi xapakTtepucTuka (no MK 255-4), nokasaHHas Ha pucyHke E.1

0,14 X TyCT
. 2
(1/1 yCT)o’O2 —1 2

3. CunbHO MHBEpCHas xapakTepuctunka (no MoK 255-4), nokasaHHas Ha pucyHke E.2

_ ]3’5XTYCT [c]

t= (3)
I/ Tyer)-1
4, YpesBbluaiHO MHBEPCHAs XapakTepucTuka (no MK 255-4), nokasaHHas Ha pucyHke E.3
80xT
=0 ver 1] (4)

(/Iyer ) -1
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5. KpyTas (tvna pene PTB-I), noka3aHHas Ha pucyHke E.4
1

t:
30x(1/Iyer = 1)’

+Tycr [C] (5)

6. Monoras (tvna pene PTB-1V), noka3aHHas Ha pucyHke E.5
1

tzzox((l/lycr—])/6

roe t— oTpabaTbiBaeMas BblAepXKKa BPEMEHH,
I — BXO[IHOW TOK,
Iyr— ycTaBKka ro TOoKy,
Tycr— YCTaBKa Mo BpeMeHW.
1.2.3.6 BblaepXka BpeMeHW Ha HayanbHOM y4acTKe 3aBUCUMMbIX BPEMSTOKOBbIX XapaKTepUCTUK OrpaHu-
umBaeTcs Ha yposHe 100 c.
1.2.3.7 YckopeHune MT3.
YckopeHue ctyneHeit MT3-1, MT3-2 1 MT3-3 BBoAMTCS aBTOMaTUYeckn Ha BpeMs ( Tyeop + 1 C) Npu nito-
6bIX BKIOUYEHUSX BbIKNoUYaTesNsl. BBog yCKOpeHNs Ntob0oi CTyNEHN MOXET BbiTb OTK/IIOHYEH YCTaBKaMM.
Bbiaepxka BpeMeHM yckopeHuss MT3 oauMHakoBa Afisl BCEX CTYMEHEN W 3a[aeTcs YCTaBKOM Tygop ECIM
Aans cryneHen MT3 3afjaHa ycTaBKa MO BPEMEHW MEHEe 3HauyeHUst Tyxop, TO MPU YCKOpeHWM MT3 3apgaHHast
BblAEP)KKa COXpaHseTcs (AENCTBYET MeHblLas YCTaBKka). B cnyyae 3aaHMs 3aBUCUMBIX XapaKTepUCTUK MT3-2 nnu
MT3-3 Ha BpeMsl YCKOPEHWUSI OHU MEPEBOASTCA B PEXMM C HE3ABUCMMOW BPEMSITOKOBOW XapaKTEPUCTUKOMN.

)1,8 +TYCT [C] (6)

1.2.4 3awmTa ot 06pbIBa a3kl nuTatowero dunaepa (30P)
1.2.4.1 300 peanu3yeTcs METOJIOM pacyeTa COOTHOLLEHUS TOKOB 0BpaTHOW MocneaoBaTeNbHOCTU 1> U
NpsIMOI NOCNEA0BATENBHOCTU [;, pacCcuMTaHHbIX Mo GopMynam:

7120 —j120
Ll + e

1, 3 7)
I,+1,-¢"+1..e"
12: A B 3 C (8)

Mpn OTCYTCTBMM M3MEPUTENBHOIO TpaHcdopMaTopa Toka B (ase B, /z paccumTbiBaetcs no dopmyne (1).

B HOpManbHOM pexunMe paboTbl COOTHOLEHWNE [/T; 6GNN3KO K HYSO, TOrda Kak npu obpbiBe 0aHON U3 ¢a3
COOTHOLLEHWE CTaHOBUTCS BN3KUM K efnHuLe.

1.2.4.2 MeeTca BO3MOXHOCTb 33/laHUSI YCTABKOW NPAMOro uiv o6paTHOro YepeaoBaHus ¢as, UTo oYeHb
yaobHO Ansi HEKOTOPbIX 3HeprocucteM (Npu obpaTHOM yepenoBaHun a3 Tokm a3 B n C B dopmynax (7) n (8)
MEHSIIOTCS MecTamm).

1.2.4.3 O®OyHkuusa 300 mMoxeT paboTaTb Ha OTK/IIOYEHNE MW TONbKO HA CUTHANIM3aUMIO.

1.2.4.4 300 vMeeT He3aBMCMMYIO BblAEPXKKY BPEMEHMU.

1.2.4.5 MNapameTpbl 30O npuseaeHbl B Tabnuue 4.

Tabnuua 4
HanmeHoBaHWe napameTpa 3Ha4yeHune
1  [dmanas3oH yCcTaBOK MO COOTHOLWEHWO 15/1; 0,10—1,00
2 [IMCKpEeTHOCTb YCTaBOK MO COOTHOLWEHWIO 15/1; 0,01
3 MuHMManbHOe 3HayeHune Toka J;, Mpu KOTOPOM MPOM3BOAUTCS pacyeT COOTHOLLEHMS, A 0,20
4  [nanasoH yCTaBOK MO BPEMEHU, C 0,20 — 99,00
5  [OWCKpeTHOCTb YCTaBOK MO BPEMEHU, C 0,01
6  OcHoBHasi NOrpeLwHoCTb, OT YCTaBoK, %
Mo COOTHOLLEHWNIO /1, +10
Nno BpeMeHu +3
7  KoacdhduumeHT Bo3BpaTa 0,95

1.2.5 YnpasneHue Bbiko4aTENEM

1.2.5.1 KpoMe OTK/IOUYEHMS] N BKIIOYEHMSI BbIK/IOYATENS NpU cpabaTbiBaHUM BHYTPEHHMX (YHKUMI 3a-
WWTbl M aBTOMATMKM YCTPOWCTBO obecrieunBaeT AUCTAHLUMOHHOE YrpaBieHue BbikioyaTeneM. [UCTaHUMOHHoe
yrnpaBfeHue OCYLLEeCTBASETCH KOMaHAaMM, MOCTYnawWmMMyM No AUCKPETHBIM BXOAAM, @ TakKe MO JIMHUKU CBSA3W.
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BO3MOXXHOCTb ynpaBfeHusl BbIKNOYATENEM MO JIMHUM CBA3WM MOXET OblTb BBEAEHa WM BbiBeAeHa C MOMOLLbIO
yctaBku «TY no J1C».

1.2.5.2 Jna KOMaHAHOro ynpasfieHus NpeaycMoTpeHbl 5 AMCKPETHbIX BXOAOB: «PaspelieHue TY»,
«OTKN. OT TY», «OTK/. OT KtoYa», «Bkn. oT TY» n «Bkn. OT Ko4va».

Pexxum paboTbl Bxoaa «PaspelueHne TY» onpeaensietcs yctaBkon (cM. n.1.4.5.6).

1.2.5.3 YcTpoiicTBo obecrneumBaeT 6110KMPOBKY OT MHOMOKPATHOrO BKJIOUEHMS BbikoUyaTens (OT «Mpbl-
raHus»). Mpu dopMmpoBaHUMKU KoMaHAabl «OTK.» YCTPOMCTBO 6110KMPYET Ntobble KOMaHAbl Ha BKJTIOYEHME.

1.2.5.4 BbinonHeHne koMaHabl «OTKA.» KOHTPONMPYETCSA MO BXOAHOMY curHany «Bxop PrO», a koMaHapbl
«Bkn.» — no curHany «Bxoz Pr1B».

1.2.5.5 na npepoTeBpalleHns BbiIxoAa W3 CTPOS KOHTAKTOB pesie, YnpasnsiowmuX BbIKIKOYaTeneM
(«OTKN.» M «Bkn.»), NpuM OTKase BbIK/OYATENS, 3TU pene YAEPXMBAIOTCS BO BK/IOYEHHOM COCTOSIHAM [0
BbINOMIHEHUS! KOMaHAb! (MO KOHTPOJIIO COCTOSAHUSE curHanoB «Bxoa PMO» u «Bxoa PINB») nnu o HaxaTust KHOMKK
«C6poc» nocne nNpuHyanTenbHOro obectounBarmns uenen «OTk.» uam «Bku.».

1.2.5.6 na MWCKAIOYEHUS CUTyauuM <«OMpOKMAbIBAHUS» BbIKIOYaTeNs MNpU paHHEM CbeMe curHana
«BKkn.», UTO XapakTepHO ANS HEKOTOPbIX BMAOB MaC/sHbIX BblK/lOYaTeNeN, NpeaycMOTPeHa AOMNOHMTENbHAs
3a/epXxKa CHSATUS 3TOro CMrHasna, 3ajaBaeMasl YCTaBKON 7.

1.2.5.7 B cny4dae npuMeHeHus AONOAHUTENbHbIX MPOMEXYTOYHbIX pene No curHanam «Bkn.» n «OTknN.» ¢
LUenblo npefoTBpalleHnst BbIXOAA M3 CTPOS KaTyleK OTKIKYEHUS WM BKIKOYEHUS MOXHO 3afaTb PeXuM
OrpaHuUyeHns ANUTENbHOCTM 3TUX KOMaHZ C MOMOLBI0 YCTaBOK «OrpaHudeHue BKIOYeHus» n «OrpaHuveHune
OTK/tOYeHns». Ecnn nmocne Bbigaum KoMaHgbl «Bkn.» noaTtBepxaeHue no curHany «Bxop PrB» He 6yger
MOJTlyYEHO, TOrAa MO MCTEYEHUWM BPEMEHM YCTaBKU Tpir max NMPOU3OMAET CbEM CUIHaNa C BLIXOAHOIMO pesne C
BblAauyell HEMCMPaABHOCTU «3afepXXKa BKIOYEHWUS» HA WHAMKATOPE, BKJIOUYEHMEM cCBeToAModa <«BHeLHss
HencnpaBHOCTb» M cpabaTtbiBaHneM pene «CurHanusaums». AHanorM4yHoO, eciim nocne BblAayun KoMaHabl «OTk.»
noaTeepxaeHue no curHany «Bxog PMO» He 6yger nony4yeHo, Torga no MCTEYEHUN BPEMEHW YCTaBKWN 7orr max
MPOM30MAET CbEM CUrHana C BbIXOAHOMO PESie C BblAayein HEMCMPABHOCTU «3afepXKka OTKIIOUYEHNS» Ha MHAWUKA-
TOpe, BK/IIOUEHNEM CBETOAMOAA «BHeLHAs HemcnpaBHOCTL» U cpabaTbiBaHneM pene «CurHanmsaums».

BHUMAHWE! MNynbCHBIN pexxuM (OrpaHvWYeHne ANUTENbHOCTM CUMHANOB) pPaboTbl BbIXOAHBIX YrpaBsis-
OLKUX pene MOXHO mcnosnb3osaTb TOJIBKO npu HannumMm npoMexyToYHbIX pene B Lensx ynpaBneHus BbiKo4a-
Tens, Tak Kak COBCTBEHHbIE BbIXOAHbIE pefne YCTPOMCTBA He CNOCO6HbI PaspblBaTb MOCTOSIHHLIN TOK CBbiwe 0,5 A
npw Hanpsi>keHnn 220 B.

1.2.5.8 MMpu aBapuiHOM OTK/IOYEHUM BbIKtOUaTeNs (Nocne cpabaTbiBaHWs 3alUWTbl UM NPY HECAHKLINO-
HWPOBAHHOM OTKIOYEHUM') ANs TOro, YToBbl BKIKOYMTL BbIK/OYaTENb, HEOBXOAMMO €ro «CKBUTUPOBAaTb», TO
€CTb BblaTb KOMaHAY Ha OTK/OYEHME OT Kitoda, TY WM NNHUM CBSI3W. HecKBUTMPOBaHHOE aBapuiHOE OTKIIIOYe-
HME MHAMUMPYETCS MuraHueM ceetoamoda «OTKJT» n yaepxuBaHueM pene «ABapuiiHoe OoTko4YeHue». Heobxo-
[AMMOCTb KBUTUPOBaHMS NPY AMCTaHLUMOHHOM YrNpaB/ieHUM TEPMUHANIOM 3afaeTcsl yCTaBkon «KBuTUpoBaHue TY».
Mpwv ynpaBneHun OT K/Ito4a KBUTMPOBaHME 0653aTesbHO.

1.2.5.9 ®OyHKUMIO ynNpaBAeHUs BbIK/IOYATENEM MOXHO BbiBECTM M3 paboTbl MyTeM MepeBofa YCTaBKU
«OyHKUMsA» B nonioxeHne «OTKJ1». B 3ToM criydae ycTpoicTBO He hOpMUPYET KOMaHAy Ha BK/OUYEHWE BbIK/IHO-
yaTens U He KOHTPOIMPYET COCTOSIHWE LIenel ynpaBfieHus BbIK/lOYaTENEM.

1.2.5.10 [nsa anerasoBbiX BbIK/OYATENEN B YCTPOWCTBE NPEAyCMOTPEHA BO3MOXXHOCTb MOJSIHOM 6/10KM-
POBKM ynpaBneHns (3anpeT BKIIOYEHUS M OTK/IOYEHUS BBIKIIOYATENS) MPU CHWXKEHUW [aBfieHus anerasa. [ns
3TOro HeobxoAMMO 3aaaTb OAHOMY M3 NPOrpaMMUPYeMbIX BXOAOB (DYHKUMIO «BNOKMpoBKa ynpaBieHns» n noaatb
Ha 3TOT BXOA, CUrHan OT JaTyMka AaBfieHus snerasa.

1.2.5.11 Mpw Hannuun BTOPOro 3NEKTPOMarHMTa OTK/IIOYEHNST HEOBX0AMMO BKIKOUNTL YCTaBKy «IMO2»,
3apatb AN OOHOrO0 M3 NporpaMmMupyemblx BX0OAoB (yHKUMIO «PMB2» u noaknounTb 3TOT BXO4 K BTOpPOMY
3NEKTPOMarH1Ty OTKIOYEHNS.

1.2.6 PesepBupoBaHue npu oTtkase Boiktovatens (YPOB)

1.2.6.1. ®yHkuMs «YPOB-BbIX04» 3aMyCcKaeTcs npu toboM cpabaTbiBaHUM YCTPOMCTBA Ha OTK/OUYEHME
BbIK/IOUATENS MY aBapUAHOM OTKJTHOYEHUN.

1.2.6.2. BbixoaHol curHan «YPOB» chopMumpyeTcst Npu cpabaTbiBaHNM TOKOBbLIX 3aLUMUT YCTPOWCTBa MK Mo
BXOZlaM BHELUHMX 3alLMT Nnocne 3afep>XXKn Ha BpeMs YCTaBKku 7yppz. CrHan «YPOB» CHMMaeTCs nocie CHMKEHUS
TOKa HWXe 3HauyeHusl [ypps. ECM BblKNtOYaTeNnb HOPMasbHO OTKIIKUMACA, TO curHan «YPOB» He dopMupyeTcs.
CuvrHan ncnosnb3yeTca Asl OTKIHYEHUS BBOAHBIX BbIK/HOYATENEN NpU O0TKa3e CEKLIMOHHOrO.

1.2.6.3. BxogHble auckpeTHble curHanbl «Bxog YPOB I cekumn» n «Bxog YPOB II cekummn» noakioyaroT-
CS K YCTPOWCTBaM 3alluTbl, YCTAHOBMIEHHbIM Ha OTXOAALWMX MPUCOEAUHEHUSIX, W BbI3bIBAIOT HeMeAJSIEHHoe
OTK/IIOYEHME BbIKOYaTeNs.

! HecaHKUMOHMPOBaHHOE OTKJIIOYEHME onpefenseTcs No akTy MosBNEHWs curHana Ha exoge PMO, ecnm nepen
3TWM He cpabaTbiBano pene «OTk.»

11



BlMBA.656122.045 P3

BBuay BbICOKOW OTBETCTBEHHOCTU CEKLIMOHHOIO BbIK/OUATENS AN CTPAXOBKW OT NOXHbIX cpabaTbiBaHWi
C MOMOLLbI YCTaBKM MOXET 6blTb BBEAEH AOMOSIHUTENbHbIA KOHTPOSIb MO TOKY. TakuMm 06pa3oM, OTKIHYEHUE
CEKLUMOHHOr0 BbIKTIOYaTENsl NMPOM30MAET TOMbKO MPW MOCTYM/IEHMM Ha BXOA YCTPOMCTBA AMCKPETHOrO CUrHana
«Bxoa YPOB» M HanuMumMu TOKa, MpEBLIAMOWEro CaMyto YyBCTBUTENbHYIO (M3 paboTalowmx Ha OTKIIOYEHME)
ycTaBky MT3.

Mpn BKIOYEHHOM KOHTPOJIE MO TOKY HajMuMe CUrHana Ha BXoAe npu OTCYTCTBMM TOKa vepes3 10 C Bbi3bl-
BaeT cpabaTbiBaHNE NpeaynpeanTeNibHON CUrHanmM3aumMm ¢ 0Tobpa)KeHMeM HeMCNPaBHOCTM HA MHAMKATOPE.

1.2.7 JNornueckas 3awmta wuH (J13LU)

1.2.7.1. Jlornyeckas 3alimTa peanmnsyeTcs C NOMOLLbIO YCTPOMCTBA, CTOSILLErO HAa BBOAHOM BbIK/OYaTENE,
YCTpOMCTBa 3alWThl Ha CEKLIMOHHOM BbIK/IKOYATESNIE U FPYMNMON YCTPOMCTB, CTOALWMX Ha BbIK/OYATENSX NpUcoeam-
HeHun. @OyHkums N3LU peanusyeT ObICTPOE OTKIHOYEHME BBOAHOMO W/WAM CEKUMOHHOMO BbIKOYaTeNs npwu
BO3HMKHOBEHWM MOBPEXAEHUS Ha LUMHAX METOAOM «OT MPOTMBHOrO», TO eCcTb K3 Ha wwuHax gukcupyeTcs npu
HalMuMKM aBapUINHOrO TOKa MpU OTCYTCTBUM MyCKa 3alLUT, YCTAHOB/IEHHbIX Ha BCEX mpucoeanHeHnusx. Cytb J13LU
— OTAeNbHas HesaBuUCMMas AOMoJSiHWUTEeNbHasa CTyrneHb MT3 co CBOMMM yCTaBKaMu MO TOKY U BpeMeHW, KoTopast
610KMpYeTCS NpK NycKe Nto6oi 13 puaepHbIX 3aLUmnT.

1.2.7.2. B Ka4yecTBe BXOAHOIO curHana anst 6;1okupoBky ctyneHu N3LU ncnonb3yeTcs BbIXOAHOW KOHTaKT
«Myck MT3» 3aWMT OTXOASALMX NPUCOEANHEHUM,

1.2.7.3. B yCTpoICTBE peann3oBaHa BO3MOXHOCTb Bblibopa AByX cxeM J13L — ¢ nocneaoBaTenbHbIM UK
napannenbHbiM coeAnHEHMEM BbIXOAHbIX BNOKMPYIOWNX CUrHAN0B MAEpHbIX 3alWMT. ITO AOCTMraeTCcs UCMoNb30-
BaAHMEM MNEPEKUAHOrO KOHTakTa pene «Myck MT3» u 3agaHWeM COOTBETCTBYIOLIEN YCTAaBKM B BbILLECTOSLLIMX
3awuTax.

1.2.7.4. PekoMeHAyeTCs MUCNoNb30BaTh nocneaoBaTenbHylo cxemy JI3LU BBMAY AENCTBEHHOrO KOHTPONS
€e LieIOCTHOCTM CUCTEMOW IMarHOCTMKM YCTPOMCTBA.

MpuMepsbl peanusaumm 06enx cxem N3 npuBeaeHbl Ha pucyHkax .6 n [.7.

1.2.8 [yrosas 3awuTa
1.2.8.1 [yroBas 3aliMTa BbIMOSHSETCA NOAAYEN CUrHaNa Ha OAMH U3 AMCKPETHLIX BXOAOB «[lyroBasi 3a-
wuta I cekumm» mnn «[yroeas sawmta II cexkuum». ONs yBEIUMYEHUS HAAEXHOCTU U OTCTPOMKM OT JIOXKHbIX
CpabaTblBaHMN MOXET ObiTb BBEAEH AOMOMHUTESNbHLIN KOHTPOb MO TOKY C MOMOLUbIO YCTaBku. [pu 3ToM ans
OTK/IIOUEHMs BblkNtovaTens 6yaetr HeobxoauMo HanuMume curHana Ha OAHOM M3 BXogoB «[lyrosas 3awmTa I
cekunm» nnu «[lyrosas 3awmTta II cekumm», a Takke npesBbllEHNE BXOAHBIM TOKOM 3HAYEHUS YCTaBKW.
1.2.8.2 B cnyyae 3agaHuns pexmnMa «C KOHTPOJSIEM MO TOKY» Mpu OTCYTCTBMM TOKa MPUXOA CUrHana Ha
Bxog «[yroas 3awmta I cekuum» unun «[yrosas 3awmta II cekumm» yepes 0,25 C BbI3OBET CMrHanmMsaumio
HEWUCNpPaBHOCTY Lieneil AyroBoM 3aliMTbl C COOTBETCTBYIOLEN WMHAMKALUMEN, NOC/e Yero OTK/OYEHME OT 3TOro
Bxoga 6yaet 3a6110KMpOBaAHO A0 CHATUSA CUrHana.
1.2.8.3 Tpu MCMoMb30BaHMM KOHTPOSS MO TOKY OT BBOAHOM siYelKM ycTaBKy «KOHTposib no I» Heobxo-
ANMO OTK/TIOYMTb. BNOKMPOBKY AYroBOM 3alUWTbl B TAKOM PEXMME MOXHO OCYLLECTBUTb ABYMS CocobaMu:
—  MoAaThb CUrHas, paspelualoLmin/6nokupyowmin paboTy AyroBoi 3alluThbl, HA OAUH U3 NPOrpPaMMu-
PYeMbIX BXOZOB (151 HErO AO/MKHA BblTb 3aaaHa yHKUMS «BnoknMpoBka AyroBoi 3almTbl» U Bbl-
6paH COOTBETCTBYIOLMI aKTUBHbIA YPOBEHb);
—  BK/IIOYMTb KOHTaKT Mycka MocnefoBaTesibHO B Lienb, NOCTYNaLWy Ha BX0oA4 «[yrosas 3awmra»,
OT JaTumka ayru.

1.2.9 Bxogabl ¢ nporpaMMupyemoi dbyHKuUmen

1.2.9.1 [ns yBenuyeHusl BO3MOXHOCTEN YCTPOMCTBA B HEM UMeloTcsl 13 AONOMHUTENbHBIX AMCKPETHBIX
BXOZI0B «Bxopg 1»...«Bxom 13». CBOMCTBa Ka)[AOro BXO[a 3a[al0TCs OTAEbHO C MOMOLLbIO YCTABOK B COOTBET-
CTBYIOLUMX rpynnax.

1.2.9.2 HasHauyeHWe BxOfa 3aAaeTcs yCTaBKoM «DyHKUMS». BapuaHTbl 3agaHns dyHKUMM BXoda npuBe-
feHbl B Tabnuue X.3.

1.2.9.3 [Ans kaXxgoro BxoJa MOXET 6blTb 3a/laH aKTUBHbIN YPOBEHb («1» — aKTUBHBIM SBSIETCA Hannume
HanpsbkeHns Ha Bxoae, «0» — aKTUBHBIM SABNSIETCH OTCYTCTBUE HAMpPsHKeHNs).

1.2.9.4 Kaxablii BXoA4 MMEET CBOKO BblAEPXKKY BPEMEHM, KOTOpas 3alaeTcsl YCTaBKOW «T, C».

1.2.9.5 Mpwu 3amaHHON (PYyHKUMK BXoJa «BHelIHee OTK/IIOUYEHME» C MOMOLLLIO YCTAaBOK MOXET 6biTh 3aaa-
HO AeicTBME AaHHOro Bxoda Ha nyck cxembl YPOB.

1.2.9.6 lpwu 3apaHHON yHKUMKM BXofda «KOMaHAHOE OTK/OYEHME» UM «KOMaHAHOE BK/OUYEHME» Aen-
CTBME Ha OTKJIIOYEHME UMK BKJIIOYEHWE BLIK/IHOYATENS MPOU3BOAMTCH HE3aBUMCMMO OT COCTOSHWMS BXoda «Paspe-
weHue TY».

1.2.9.7 TMpwu 3apaHHON yHKUMKM BXoAa «BHellHee oTK/OUYeHME», «BHeWHUN curHan», «KoMaHaHoe oT-
KntoyeHne» nnn «KomaHaHoe BKIOYEHME» C MOMOLUBIO YCTaBOK MOXeT 6blTb 3a4aHo Ha3BaHwe BXxoda, otobpa-
)Kaemoe Ha nHauMkaTope npu cpabaTbiBaHWK.

1.2.9.8 Kaxablii BXoA4 MOXET AeiCTBOBaTb Ha 6/10KMPOBKY /10601 13 MMEIOLLMXCS B YCTPOMCTBE 3alUMT.
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Ecnv ans Bxoaa 3aaaH aKTUBHBIN YpOBEHb «1», TO HalMuMe CUMrHana Ha Bxoge 651okupyeT paboTy 3awm-
Tbl, OTCYTCTBME — pa3peLlaeT.

Ecnu ans Bxofa 3apaH akTUBHbIM YpoBeHb «0», TO HanMuMe CUrHama Ha BXofe paspeluaeT paboTy 3awm-
Tbl, OTCYTCTBME — BIOKMPYET.

Mpu BBOAE YCTpONCTBa B paboTy HEO6XOAMMO BHUMATENbHO OTHOCMTLCS K 3afaHuio (DYHKUMM BXOAOB,
MOCKOJIbKY «3abbITble» W He MOAKMIOYEHHbIE 6MOKMPYIOWME BXOAbl C aKTMBHbLIM HYNEBLIM YPOBHEM BbIBOAST
3awWwnTy u3 paborsbl.

Mpn ncnonb3oBaHUM 6MOKMPYIOLWMX BXOAOB PEKOMEHAYETCS MOAKIYaTb OAUH M3 MpPOrpaMMMpyeMbIX
CBETOAMOAOB K ToYKaM «bnokmpoBka XXXX» ansg nHankauum Hanmums 610KMpytowero curHana.

Mpy OEACTBMM HECKOSIbKMX CUMrHanoB Ha G1OKMPOBKY OAHOM M TOM Ke 3aluTbl UCMOMb3yeTCsl 3/1eEMEHT
«UJN», TO ecTb Npy HanMumMm xoTs 6bl 0AHOO BNOKMpYIOLWEero curHana 3awmTa He cpaboTaer.

1.2.10 Bbl6bop Tekyulero Habopa ycTaBok

1.2.10.1 B ycTpoiicTBe MMeeTcs 1Ba Habopa YCTaBOK, B COCTAB KOTOPbIX BXOAAT KakK CaMu YCTaBKU 3a-
WMT, TaK U MpOrpaMMHble NepektoyaTeny, 3aaatome pexuM paboTbl GyHKUMI 3aWwmT U aBToMaTUkK. MNpeay-
CMOTpPEHa BO3MOXHOCTb «ropsidei» CMeHbl YCTaBOK, UTO MO3BOMSIET 6osiee rMBKO afanTupoBaTb 3alMTbl K
N3MEHEHUIO PEXXMMOB CETMU.

1.2.10.2 Bbl6op Tekyllero (akTMBHOro) Habopa ycTaBok (Habopa, 3HAYEHUS1 YCTAaBOK KOTOPOro B AaHHbIN
MOMEHT UCMOMb3YOTCS1) MPOM3BOAUTCA C MOMOLLbIO CUrHasa, NOAaBAaEMOro Ha AMCKPETHbINA BXOA YCTPOMCTBA «2-i
Habop ycTaBok».

1.2.10.3 Homep akTMBHOro Habopa YCTaBOK MOXHO MPOKOHTPOMMPOBaTb Ha WHAWKATOPE YCTPOMCTBA B
MeHI0 «KOHTPO/Ib — AKTUBHbI HAabop YCTaBOK».

1.2.11 lporpamMMupyemsble pene
1.2.11.1 [nsa yBenuueHusi YHUBEPCANbHOCTU YCTPOWCTBA B HEM MPEAYCMOTPEHbI CrieuuasibHble Nporpam-
MupyeMble noTpebutenem pene («Pene 1»...«Pene 4»), KOTOpbIE MMEIOT BO3MOXXHOCTb MPOrPaMMHO MOAKO4YaTh-
CSl K OAHOMN M3 6OMbLIOro KOMMYECTBA BHYTPEHHMX TOYEK (PYHKLIMOHANBHOWM NOrMYECKo CXeMbl YCTpoMCTBa. Mpu
3TOM MOXHO KaK MOJlyYdTb HOBble penelHble BbIXOAbl, TaK M MPOCTO Pa3MHOXWUTb KOJIMUYECTBO BbIXOAHbIX
KOHTaKTOB Y)XXe UMEIOLNXCA pene.
1.2.11.2 Bblbop TOYKM NOAKIOYEHMS K (DYHKLMOHANIbHOM JIOFMUYECKOM CXEMe MPOrpaMMUMPYEMOroO pene
NMpOM3BOANTCS C MOMOLLBIO YCTaBKM «TOuka» B COOTBETCTBYOLIEW rpynne ycTaBok («Pene 1»...«Pene 4») B
COOTBETCTBUM C Tabnumuen X.2.
1.2.11.3 C nomoLubto yCTaBKKn «PexxnM» MOXHO 3afaTb pexxum paboTbl 3TUX pene:
— B CnepswemM pexunme («bes dukcauum»);
- cnamaTbio (6nuHkep, «C dukcaumeir»), Ao cbpoca curHannsaumm yCTponcTea;
— B UMMYNbCHOM pexume («MMNynbCHLIN»), BpeMst UMMyfbca paBHoO 1 C.
1.2.11.4 VmMeeTcs BO3MOXHOCTb BBECTM 3a[€PXKY Ha cpabaTbiBaHME M BO3BpaT pene C MOoMOLIblo YCTa-
BOK 7cpas U Tpossp COOTBETCTBEHHO. 3HaUEHUs YCTaBOK fiexaT B Avana3oHe ot 0 go 99,99 c.
1.2.11.5 ®yHKUMOHaNbHas nornyeckas cxema nporpaMMMpyeMoro pene npueeaeHa Ha pucyHke U.4.

1.2.12 TporpamMmmupyemble CBETOANOAbI

[ns yBenMueHus YHMBEPCANIbHOCTU YCTPOWCTBA Ha €ro JIMLEBONM NaHenu WMMEeKTCS NporpamMMmUpyeMmble
cBeToamoabl: ABa, 0603HayeHHble «CurHan 1» n «CurHan 2», u Tpn Heobo3Ha4eHHbIX cBeToamnoaa «bnoknpos-
Ka 1», «bnokuposka 2» n «bnokmpoBka 3».

MoakoYEHNE AaHHbIX CBETOAMOAOB K OAHOM M3 TOYeK (DYHKLMOHANIbHONM JIOMMUYECKON CXEMbI YCTPOMCTBA
NpOM3BOANTCS @aHANIOrMYHO CNocoby, NpUMeHsIEMOMY A7 MporpaMMmnpyeMbix pene (noapobHee cM. n.1.2.15).

MiMeeTcs BO3MOXXHOCTb BBECTU 3aepXKy Ha cpabaTbiBaHMe CBETOAMOAA C MOMOLLbIO YCTABKW. 3HAYEHUS
yCTaBKku nexat B Anana3oHe ot 0 go 99,99 c.

MiMmeeTcs BO3MOXHOCTb 3afaTb Ha/MuMe MUraHUs U pexuM paboTbl CBETOAMOAOB — B ClleAsLeM pexuMe
UK ¢ namaTblo (65IMHKep), A0 cbpoca CUrHANM3aLUMKM YCTPOMCTBA.

1.2.13 ABapwiiHbIii ocunnnorpad

1.2.13.1 ABapwiiHbIi1 ocumniorpacd NoO3BONSIET 3aNMCbiBaTb BO BHYTPEHHIO MaMsTb YCTPOMCTBA OCLM-
JIOrpaMMbl BCEX M3MEPSIEMbIX TOKOB, @ TaKXXe COCTOSIHME AMCKPETHbIX BXOAOB M BbIxodoB. lNyck ocumnnorpada
rMBKO HaCTpamBaeTCsl M MOXET MPOUCXOAWTb Kak Mpu cpabaTbiBaHUKM YCTPOWCTBA, Tak U MO AOMOSHWUTENbHbIM
YCITOBUSAM.

1.2.13.2 B ycTpoicTBe peanM30BaHO AMHAMUYECKOE BblAENEHME NaMATH, TO €CTb KOMMYECTBO OCUMIIO-
rpamM, NMOMELLAIOLWMXCSl B MAMSTH, 3aBUCUT OT ANUTENBHOCTY 3anmncen.

O6was AnMTeNbHOCTb COXPaHSEMbIX B NaMSATU OCLMANOMPAMM COCTaBsSiET NpuMepHo 75 C.

Mepunoa KBaHTOBaHMSI cUrHanoB ocumnnorpacda — 1 Mc (20 Touek Ha Nepuog NPOMBILLIEHHON YacTOThl).

Kaxgas ocumnnorpaMmMa MMeeT NpUBSI3KY K BHYTPEHHEMY BPEMEHW YCTPOMCTBA C TOYHOCTHIO A0 1 MC.

1.2.13.3 CuuTbiBaHME OCLMNNOMPAMM OCYLLECTBASETCS C KOMMNbIOTEPA MO SIMHUN CBSA3MN.
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1.2.13.4 C noMowblo napaMeTpoB B pasfene MeH «Hactpoiikm — Ocumnnorpad» MOXHO FM6Ko
HacTpouTb YCI0BUS NycKa ocumniorpada, a Takke ANMUTENbHOCTb 3anucu.

1.2.13.5 Bo3MOXHbI Criegytowme ycnoBmsl nycka ocuunnorpada:

—  aBapuiiHoe OTKJIloYeHMe (3adaeTcs ycTaBkoM «ABap. OTK1.»). CpabaTbiBaHMe BHYTPEHHUX WK
BHELUHMX (MO AWCKPETHLIM OTK/IIOYAIOLMM BXOAaM) 3alUMT C AEMCTBMEM YCTPOMCTBA Ha OTK/IOYe-
HWe BbIK/loYaTens;

—  nporpaMmupyembli nyck 1...5 (3agaetcs yctaBkamMu «Touka 1»... «Touka 5»). MoTpebutens 3a-
[a€eT TOYKY Ha DYHKLMOHASIbHOM NOrMYECKoi CXEME, NO CUrHAsY OT KOTOPOMN MPOM3BOANTCS MYCK.

YcnoBus nycka obbeanHstoTca no «UJIN», To ecTb nosiBfieHMe XOTst 6bl OAHOMO U3 YCNOBWIA Bbi3biBaeT
MycK 3anmncu OCUMIOrPaMMBbl.

1.2.13.6 Tpu nporpaMMMpyeMoM Mnycke ocumniorpacda 3agaHne TOUKM NOAKIYEHMS K PYHKLMOHaNbHON
NOTMYECKO CXEME YCTPOMCTBA BbIMOSIHAETCS aHaNOrMYHO BbLIGOPY TOYKWM ANS MPOrpaMMUPYEMBIX pene U
ceeToamogos (nogpobHee cM. n. 1.2.15). lononHUTENbHO HEO6X0AMMO 3a4aTb PEXMM MPOrPaMMMUPYEMOro Mycka:
NpsIMO-CNEeASLLNIA, UHBEPCHO-CNEASLLMIA, NPSMO-(UKCMPOBAHHBIN, UHBEPCHO-(PUKCUPOBAHHbIN,

«lMpsiMO» 03HAYaET, UTO aKTUBHbLIM CUFHASIOM SIBNSIETCS «1», COOTBETCTBEHHO MYCK MPOMUCXOAWT MpU ne-
pexofe NorMyeckoro CUrHana C Hysst B eAmHuuy. «MIHBEPCHbIN» — akTUBHBIN curHan «0».

«Crnegsawmin» pexxuMm 03Ha4yaeT, YTo 3anucb NPOM3BOAMTCS), MOKa MPUCYTCTBYET curHan (To ecTb nyck
WOET «MNO YPOBHIO»). «DUKCMPOBAHHBIN» — OCLMSIIOrpaMMa 3anucbiBAaeTCsl TOSIbKO 3aaHHOEe BpPeMsi HE3AaBUCUMO
OT AJIMTENLHOCTU MPUCYTCTBUS curHana (Nyck uaet «no (poHTy»). BpeMms 3anucm B UKCMPOBAHHOM pexnme
onpeaensieTcs napaMmeTpoM 7reoream-

1.2.13.7 Kaxpgas ocuunnorpaMma BK/IOYAET B cebsi 10aBapUiiHbIN, aBapUiHbIN 1 NOC/eaBapuiHbIN pe-
XWMbI.

MakcumanbHas AIMTENbHOCTb OAHON OCLMIIIOrPaMMbl OFpaHUYeHa U perynumpyertcs YCTaBKOW Ty ocymn
CyMMapHoOe BpeMsl BK/tOYaeT B cebs aBapuiiHbIf, A0- M NMOCNeaBapuiiHbIe PEXWMbI U B CyMME HUKOTAa HE MOXET
MpeBbIWaTh 3aZlaHHYI0 MaKCUMasbHY0 ANUTENbHOCTb. ITO CAENaHO ANs 3alMTbl OT 3aTUpaHUsi BCEW MaMsiTU
OZIHOM ANMHHOWM OCLUMINOrpaMMON B Cllyyae «3aBUCaHMS» OAHOMO M3 MYCKOBbIX YCIOBUA.

1.2.13.8 [AnuTenbHOCTb A0aBapWMHOM M nocneaBapuHOW 3anucert 3aAaeTcsl YCTaBkaMu T ossapminy VA
Trocreasap COOTBETCTBEHHO.

1.2.13.9 [nMTeNnbHOCTb 3anncu aBapuMHOIO PeXMMa 3aBMCMT OT MpUYMHBI Mycka ocumnnorpada. Ecnm
BO3HMKaIOT Cpasy HECKOJIbKO YCIOBUI Nycka, TO OCUM/INIOrPaMMa MULETCS A0 MCYE3HOBEHMS BCEX YC/TOBUM, NMB0
A0 3aM0/IHEHUSI MAKCUMAJTIbHON ANUTENbHOCTM OCLMIINOrPaMMBbl.

a) MporpamMmmpyeMslii Nyck (MO cMrHany B 3aAaHHOM Touke DYHKLUMOHANIbHOM NIOrMYECKOW CXEMbI)

B crnepswem pexume pabotbl nycka («Mpsimo-Cneg.», «MHBep-Cnea.») ocumnnorpamma 6ygeT cknagbl-
BaTbCS: A0ABaPUMHBIN PeXUM (7 o4sapmi) + BPEMS MPUCYTCTBUSI CMTHaNa B BbIOpaHHOWM Touke + mocneaBapuin-
HbIM pexXuM ( 7rocreasar)-

B chMKCcMpoBaHHOM pexuMe mnycka ocuminorpaMma 6yaeT CknaablBaTbCs: AOABapUiHbIA PEXUM + BpeMS
3anvcy nNpu nporpaMmMupyemMom nycke ( 7eoreanm) + NOCNEABaPUIMHBIN PEXUM.

6) CpabaTbiBaHME OZIHON U3 BHYTPEHHUX 3aLLUMT YCTPOMCTBA

MpUCYTCTBYIOT AOABapWiHbIA M NOCNEaBapUHbLIN PEXMMbI. 3anncb aBapuMHOMO peXxuMa Npov3BOAUTCS
OT MOMEHTA MycKa OAHOM U3 CTyMeHel 3aluT A0 MOMEHTa BO3BpaTa BCEX CTYMEHel, Mpv YC/IOBMM, YTO B 3TOM
WHTepBasne NpoucxoauT cpabaTbiBaHWe 3aWwmnT. B ciyyae, ecnm 3a NyckoM 3aluT NOC/ief0Bas BO3BPAT CTyreHeN
6e3 cpabaTbiBaHMs, TO OCLMNIOrPAaMMa HE COXPaHSETCs.

B cnyyae, ecnm nocne nycka CTyneHel 3aliuT cpabaTbiBaHME He NMPOUCXOAUT B TEUYEHWE BPEMEHU Mpe-
BbILLAIOLEr0 MaKCMMasibHOe BpeMs, OTBEAEHHOEe MoA OAHY OCUMANOrpaMMy, TO 3anuCb MNPOAO/HKAETCA Mo
KOMbLEBOMY MpUHUMMY (Hayano OCUMAIOrpaMMbl 3aTUMPAETCs HOBOM WHQOpMauuen) Ao Bo3BpaTa CTYNeEHeN.
TakunM 0bpasoM, ecnu nocneayet cpabaTbiBaHWE 3alUMThI, TO COXpaHeHa B6YAET NOCNEAHSS YacTb OCLMIONPaMMbI
(ANUTENBHOCTBIO Tmax ocuymn)-

B) OTK/IlOYEHME NO ANCKPETHOMY OTK/TIOHAlOLWEMY BXOAY

Myck npoucxoauT «no POHTY» WM BPEMsSI 3anucu aBapuMHOMO peXmMa onpeaensieTcsl He3aBUCUMOM
YCTaBKON 7Tyyckperr TakuMm 06pasoM, B OCUMANOTpamMMy BXOAST: AOABapUHbIN pexuM + BpeMs  Tycper +
nocrieaBapuiiHbIA PEXKM.

[aHHbI  cnyyald  aHanorMyeH 3anucM  OT  NPOrpaMMMpPYeEMOro Mycka ¢ pexumoMm  «[psiMo-
(brKCUpOBaHHbI».

1.2.13.10 [devictBusa ocumnnorpada npu 3anofiHEHUM BCEN NaMsTWU, OTBEAEHHOW MOA OCLWIIIIOrpaMMbl,
ONpesenstoTcs YCTaBKoM «Pex.3anmcu», KoTopasl MOXET NPUHUMaTb ABa 3HAYEHMS:

—  «[lepe3anncb» — HOBasi OCLUM/IIOrpaMMa 3aTUPaET caMble CTapble (CTUpPaEeTCs LEeNoe YMCio CTa-
PbIX OCUM/IOrpamMM, CyMMapHasi AJIMTENIbHOCTb KOTOPbIX AOCTaTOMHA ANS 3amvcy HOBOW OCLWII-
NOrpamMmel);

—  «OcTaHOB» — OCTaHOBKa 3anvcy Ao TeX nop, noka namsitb He byaeT ocBoboXaeHa KOMaHAOM Mo
J1C, nnbo HenocpeacTBEHHO C NMLEBOIN NAHENWN YCTPOMCTBA.
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1.2.13.11 WNMeeTca BO3MOXHOCTb HEMOCPEACTBEHHO C MHAMKATOPA YCTPOWCTBA KOHTPOSIMPOBATb YMC/IO
3anMCaHHbIX OCUM/INIOrpaMM, a Takxe 06beM CBO6OAHON MaMsiTU. 3Ta WHGOpMauusi oTobpaxaeTcs B MEHI0
«KoHTponb — Ocumnnorpad».

34€eCb XXe MOXHO MPOM3BECTM OYUCTKY NaMsTu ocumnnorpamm (C BBoAoM napons). Mo komMaHae CTMpatoT-
Cs BCE OCUM/IOrpaMMbl, XpaHsawmecss B namstu. MMeeTcs BO3MOXHOCTb aHaNOMMYHOM OYWUCTKM MaMsTU Mo
komaHge ot JI1C.

1.2.13.12 MapameTpbl ocuunnorpacda npmseaeHsl B Tabnuue 5.

Tabnuua 5
HanmeHoBaHWe napameTpa 3Ha4yeHune

1 [wanasoH yCTaBoK MO BPeEMEHW, C
Tmax ocumn 1,00 — 20,00
T oasapwirt 0,04 — 1,00
Triocneasap 0,04 — 10,00
T ancxeer 0,10 — 10,00
Trpoream 0,10 — 10,00

2 [MCKPEeTHOCTb YCTaBOK MO BPEMEHU, C 0,01

3  [Nepvoa KBAHTOBaHMS CMrHanoB ocuunnorpada, Mc 1

4  O6Lwas AIMTeNbHOCTb COXPaHSEMbIX B MaMSTU OCLMINOIPAMM, C 75

1.2.14 PeructpaTop cobbITuii

1.2.14.1 [nga perucrpaumm B NaMsiTM yCTPOMCTBa (hakTOB 0OHapY)XEHWUS HEMCNPABHOCTEN C NPUBSI3KOM K
ACTPOHOMMYECKOMY BPEMEHMW B YCTPOWCTBE peasin3oBaH apxvs cObbITWit. Mpu 3TOM Ntoboi NyCcK 3alwmTbl, NPUXOA,
OMCKPETHOMO CWrHana, O6Hapy)XeHWe BHYTPEHHEN HEWUCMPaBHOCTU PErUCTPUPYETCS B MaMsiTM CobbiTU C
NPUCBOEHWEM AaTbl U BPEMEHM MOMeHTa 0BHapyXeHus.

1.2.14.2 CuuTbiBaHMe MHdOPMaLUUKM permcTpaTopa COObITMI OCYLLUECTBSIETCA C MOMOLLBIO KOMMbIOTEPA
Nno KaHasny CBsi3u.

1.2.14.3 MNamATb perncrpaTopa NOCTPOEHa Mo KOJIbLIEBOMY MPUHLIMMY, TO €CTb MOC/E €€ 3aro/IHEHUS HO-
Basi MHGOPMaLWs 3aTMPAET CaMylo CTapylo. EMKocTb namsTu perncrpaTtopa coctasnseT Ao 1000 cobbiTuii.

1.2.15 lNopaep>xka cUCTeMbl TOYHOIO €4MHOIr0 BPEMEHHU
1.2.15.1 Bce cobbITUS perucTpupyemble B yCTPOMCTBE MAYT C METKON BPEMEHMU C TOYHOCTbIO A0 1 MC.
1.2.15.2 AcTtpoHoMuyeckoe BpeMs (rod, Mecsl, A€Hb, Yac U T.A.) Ha YCTPOMCTBAX 3alUUT MOACTaHLMM
MOXXHO 3aZaTb Yepe3 OAMH U3 KaHanoB CBS3M C MOMOLLbIO LMPOKOBELLATENIbHOW KOMaHAbl 3a4aHns BpeMeHn. Ho
B 60NbLIMHCTBE Cny4vaeB crieumduika KaHasroB CBS3W M UCMOMb3yeMblX MPOTOKOSIOB He MO3BOMISIET BblAEpPXaTb
TOYHOCTb CMHXPOHM3aUMK 40 1 MC.
1.2.15.3 B ycTpoiicTBE NpeayCcMOTpeHbl Mepbl ANst BKIOUYEHWUS B CUCTEMY TOYHOrO €AMHOr0 BPEMEHM,
ANS YEero K CHMHXPOHM3MPYEMbIM YCTPOMCTBAM MOABOAMTCS CreuuanbHbll KaHas, no KOTOpOMY nepeaaeTcst
CUHXPOUMMYSIbC. 3TO MO3BOJISIET 06eCneUYnTb CUHXPOHM3ALMIO YCTPOWCTB Ha 3alUMLIAEMOM 06beKTE C TOYHOCTbIO
no 1 mc.
1.2.15.4 [nsa npuemMa curHana CMHXpOMMIYySibCa MOXET MCMONb30BaTbCA OAWH M3 [ABYX BXOJOB YCTpOM-
cTBa:
—  BXoA uHTepdeica RS485. B aToM pexxuMe (3a4aeTcs COOTBETCTBYIOLWLEN NPOrPaMMHONM HacTpoK-
KoM, cM. n.1.2.15.6) nopT 1cnonb3yeTcsl Kak ANCKPETHbLIN BXOA (TO €CTb pearupyeT Ha UMMysbC C
MWUHUMasbHOW ANIUTENBHOCTBIO aKTUBHOIO CUIrHaNa He MeHee 15 MC) M He MOXET MCMosib30BaThCs
ANs OpraHn3auumn cTaHaapTHOro KaHana cesasu;
—  CrneuManusnpoBaHHbIA ANCKPETHBIN BX0A «CUMHXPOMMMNYNbC». OaHHbIA BXOA BbIMNOSIHEH Ha HOMM-
Has/lbHOE 3HaYeHue MOCTOSAHHOro HanpsxeHus 24 B. AnutenbHOCTb BXOAHOIO UMMYybCa He MeHee
15 mc.
1.2.15.5 Mpuxoa uMnynbca MO KaHany CUHXPOHM3aLUMM MPUBOAMT K aBTOMATUYECKOM «MOACTPOMKe»
BHYTPEHHEro BPEMEHW YCTPOMCTBA.
1.2.15.6 MapaMeTpbl CUHXPOHU3ALIMK MO BPEMEHU 33[1al0TCA B MeHI0 «HacTpoikun — CUHXPOHU3aLUs».
C nomoubtlo ycTaBkn «MMNynbc» UMEETCS BO3MOXHOCTb 3aaTb YacTOTy Npuxoda CUrHania CUMHXpOHWU3a-
Unn: OOMH pa3 B CEeKYHAY, B MUHYTY, B Yac.
C nomoLbto ycTaBku «lopT» MOXHO 3aAaTb O4HO U3 3HAYEHMIA:
—  «OTK1» — CMHXPOHU3aLUMs He UCroNb3yeTcs (B 3TOM cryyae nHTepdeinc RS485 MOXHO MCMosb30-
BaTb A4N19 OpraHM3aunM CTaHAapTHOMO KaHana CBSi3n);
—  «RS485» — kaHaN CMHXPOHWU3ALIMM BbIMOJTHAETCS C MOMOLLbIO MHTepdeica RS485;
—  «OnNTpoH» — KaHaN CMHXPOHWU3aUMK BbINOMHSAETCA C NMOMOLLbIO OMTPOHHOro BXxoAa «CUHXpOWM-
nynbe».
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1.2.15.7 B cnyuae, ecnm ycTaBKOM 3afilaHa CMHXPOHM3aums no BpemeHu («MopT — RS485/0nTpoH»), a
CUHXPOMMMYbC HE MPUXOAUT B TeUEeHWe ABYX UHTEPBASIOB OXMAAHUS uMnynbca (3HadeHue yctaBku «MMnynbe»
YMHOXXEHHOE Ha ABa), TO Ha MHAMKATOPE YCTPOWCTBA MOSIBASETCS cooblleHne «HeT nMnynbca cMHXp.». Mpy 3ToM
cpabaTbiBaHMe pene «CurHan» u cBetoamofa <«BHeWHSs HeMcnpaBHOCTb» He MpPOUCXOAMT, T.K. Owubka He
KpUTMYECKasl U MO3BOMSIET A0ONr0e BpeMsl BbINOMHATL (PyHKUMM 6e3 noTepun KadvecTsa.

1.2.16 JlnHnga cBa3u

1.2.16.1 YCTpOWCTBO OCHaLLEHO ABYMSI UMM TPeEMS MHTepdeincaMmm IMHUM CBS3U C KoMmnbioTepoMm — USB
Ha nepeaHen NaHenu ycrtpoicTea, RS485 — Ha 3aaHel n TpeTuii (ONUMOHANbHBLIN) MHTepdeC.

1.2.16.2 PasbeM USB Ha nepeaHelt naHenu npeaHasHayeH, B OCHOBHOM, ASSl MPOBEAEHUS MYCKO-
HanagoyHbIX paboT 1 NO3BOMSET COEAMHSATLCA C KOMMbIOTEPOM MO MPUHUMMY «TOYKa — TouKa». NS coeanHeHns
C KOMMbIOTEPOM MCMONb3YETCA CTaHAAPTHbIN kabenb Tvna «A—B». ManbBaHMYECKON Pa3BA3KM OT CXEMbl YCTpPOW-
CTBa AaHHbIN MHTEpdENC He UMeET.

1.2.16.3 WHTepdeiic RS485 Ha 3aaHeln naHenu npubopa npeaHasHayeH Ans NOCTOSHHOrO MOAKIOUYEHNS
YCTPOWCTBa B JIOKaJIbHYIO CETb CBSI3W ANs pelleHust 3agadv ACY. Ha 3ToM uHTepdeiice peanusyeTcss MHOrOToYeY-
HOe MOAK/OYEHNE, TO eCTb K OHOMY KOMMbIOTEPY MOXHO OAHOBPEMEHHO MOAKMIOYATh HECKOSIbKO YCTPOWCTB C
aHanorvyHbIM KaHanoM napasnnesibHo (LWWHHAs apXUTeKTypa). ITOT MHTepdelc Bceraa UMEET MOJHYHO rafibBaHU-
YecKyto pa3Bsi3Ky OT CXEMbI YCTPOMCTBA.

1.2.16.4 Hanuuue 1 TMN TPeTbero MHTepdeinca 3aBUCUT OT UCTIOSTHEHUS.

1.2.16.5 YcTpolicTBo noaaepxumBaeT npotokon cessn Modbus RTU, Modbus TCP unu IEC 61850, B 3aBu-
CUMOCTW OT UCTOJSTHEHWUS JIMHUW CBA3W.

1.2.16.6 MNpwu 3agaHumn Tvna npotokosia Modbus ycraBkamm HeobxoaMMO AOMOMHUTENBHO BBECTM Mapa-
METpPbI 3TOr0 NMPOTOKONA, NO3BONSAIOLME HACTPOUTb YCTPOMCTBO Ha paboTy C pas3fIMYHbIMK BapuMaHTaMu nepeaayn
AaHHbIX. 3TMMM NapaMeTpaMu SIBNSIOTCA afpec YCTPOWCTBa B JIOKANbHOW CETW, CKOPOCTb Mepedayv AaHHbIX,
Hannune u B NPOBEPKM AAHHBIX HA YETHOCTb, @ TaKXKe KONIMYECTBO CTOMOBbIX 6UT.

1.2.16.7 Bce vHTepdeichl CBSi3u NO3BONSIOT BbINOMHATL BCE AOCTYMHbIE OMepaumun, MoryT paboTtaTtb oa-
HOBPEMEHHO, B TOM YMUC/IE Ha pa3HbIX CKOPOCTSX Nepenayn.

1.2.16.8 JnHuMiO cBsi3n ¢ MHTepdeicoMm RS485 pekoMeHAyeTcsl COrnacoBbiBaTh Ha KOHLAX, MOAK/HOYast
BCTPOEHHbIE COMMacyloWMe PE3NCTOPbl Ha KpalHMX YCTpoMCTBaX. [MoAKMOUYEHWE OCYLLECTBASIETCS C MOMOLLbIO
3aMbIKaHUS! KOHTAKTOB 3 U 4 KNEMMHUKa.

1.2.16.9 MoOHTaX NMHUM CBSA3UN C UHTepdeicoM RS485 pekoMeHayeTCs NPOU3BOAWUTL C MOMOLLIO BUTOM
3KPaHWPOBAHHOW Napbl, COb0Aast NOASPHOCTb MOAKTOYEHMS NMPOBOLOB.

1.2.16.10 MoHTax /IMHMK CBS3N C MHTepdelcom Ethernet nponssoanTCca C NOMOLLBIO CTaHAAPTHBIX Kabe-
nen Tuna UTP unu FTP ¢ pasbeMamu R145.

1.2.16.11 MOHTaX NMHUN CBSA3N C ONTUYECKMM UHTepdeiicoM Ethernet nponsBoaNTCA C MOMOLLBIO CTaH-
AApTHbIX OMTOBOJSIOKOHHBIX Kabenel ¢ pasbeMamMn MT-RJ.

1.3 CocrtaB u3genusa

1.3.1 B ycTpoICTBO BXOAST C/ieytoLMNe OCHOBHbIE Y3/ibl:
—  MoAynb KoHTponnepa MK;
—  MOAy/b KNnaBmaTypbl U UHAMKAUWK;
—  MOAY/b NUTAHWS;
—  MOAY/lb ONTPOHHLIX BXOAO0B;
—  MOAyJb BbIXOAHbIX pene;
—  MOAy/Ib BbIXOAHbIX perie U ONTPOHHbLIX BXOAOB;
—  MOAYJSb BXOAHbIX pa3Ba3biBatoLLMX TPaHCHOpMaToOpoB.

1.3.2 KoHCTpyKums nsgenus
1.3.2.1 KOHCTPYKTMBHO YCTPOWCTBO BbIMOSIHEHO B BUAE CTasfibHOrO 6510Ka, MMEIOLWEro IMLEBYIO NaHesb
(nynbT ynpaBnenus). CTpyKTypHasi CXeMa YCTPOMCTBA M306paXkeHa Ha pucyHke 1.
1.3.2.2 B 6510Kke pacnono)eHsl MOAyn, B COCTaB KOTOPLIX BXOASAT neyaTHas naaTta v gpyrune Heobxoam-
Mble 3/1eMeHTbl. Moaynn o6beanHeHbl Mexay CO60i C NOMOLLbIO NMEYATHOM Kpocc-nniaThbl. BHEWHWE curHanbl BCex
mMoaynen (KpoMe Moayns ynpaBfieHWsl) BbIBEAEHbI Ha 3afiHIO MaHeNb 6/10ka U NOAK/OYEHBI K KieMMaM. KneMMbl
BbIMOJSIHEHbI Pa3beMHbIMK (LESION rPYMMoi), YTO NO3BOJISIET NpY HEOBXOAMMOCTM OMEPATMBHO 3aMEHUTbL YCTPOWA-
CTBO, HE HapyLlasi MOHTa) NOABOASLLMX NPOBOAOB.
1.3.2.3 Ha nepeaHeii naHenn ycTpoicTBa YCTaHOBMEHbI:
—  VHAMKATOp, COAEpXallMi YeTbIpe CTPOKM No 20 3HAaKOMECT, C YNPaBsSiEMON MOACBETKOW U pery-
JIMPYEMOI KOHTPACTHOCTbIO;
—  KHOMKW KJlaBMaTypbl ynpasneHus (LWeCTb KHOMOK YMpaB/ieHWs AMANioroM <«4efIoBEK-MalLnHa»,
KHOMKa cbpoca CUrHanmaaumMm n KHOMKK onepaTMBHOIO YNpaBieHus);
—  CBETOAMOAbI CUrHanM3aumun (C PUKCMPOBaHHLIM Ha3Ha4YeHNeM 1 NporpaMMupyemble nonb3oBaTe-
nem).
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1.3.3 Mopaynu BXoAHbIX TpaHCOpMaTOpPOB TOKa

1.3.3.1 Moaynb TpaHchOpMaTOpPOB TOKA COAEPXKWUT TPWU OAMHAKOBbIX TpaHCGopMaTopa TOKa MO KaXkaon
daze. lNpn OTCYTCTBMM M3MEPUTENBHOrO TpaHchopMaTopa Toka B ¢a3e B Ha npucoeaMHEHWM COOTBETCTBYHOLLME
BXOAHbIE KJIEMMbI YCTPOWCTBA OCTaBASOT CBOO6OAHBLIMM, a ycTaBKy «TT a3kl B» 3apatoT «OTkI».

1.3.3.2 lpoMexyTouHble TpaHcdopMaTopbl 06ecneunBatoT rasibBaHMUECKYIO pasBs3Ky W NpeaBapuTesib-
Hoe MacwTabupoBaHMe BXOAHbLIX CUMrHanoB. lNepBuyHble 06MOTKM TpaHCHOPMaTOpOB 0becrneymBaloT 3afaHHYIO
TEPMUYECKYIO CTOMKOCTb MPU KPaTKOBPEMEHHLIX Neperpy3kax Mo BXOAHLIM CUTHaMaM.

1.3.4 Mopaynb KOHTpoOsepa
1.3.4.1 Moaynb MMKpONPOLIECCOPHOro KOHTPOJiepa, KpoMe COBCTBEHHO 32-pa3psifHOr0 MUKpOMpoLec-
copa, coaepxut 4 Mbéait M3Y, 16 MbanT coxpaHsemoro O3Y, CTOpOXEBOW TalMMep, 4acbl-KafieHAaapb, CXeMy
pE3epBHOr0 NWUTaHWsI MNaMsTU U KaseHaapsi, SHEProHe3aBUCUMYIO MaMsTb YCTABOK, MHTepdEeNC WuHbl paclumpe-
HUS 1 14-paspaaHbiil 8-kaHanbHbIM ALM. TnaBHbIM nNpoueccop 06CNyXMBAeT TpU MOCNeAOBaTeNbHbLIX KaHana
cBa3u — USB, RS485 u TpeTuii nHtepdeiic B 3aBUCMMOCTM OT UCMONTHEHUS. TaM e PacrionoXeH BX0J, CUHXPOHU-
3aUMK BPEMEHM.
1.3.4.2 Mogaynb KOHTpONepa BbIMOMHAET crieayowme hyHKUNK:
—  MPWEM CUrHasnoB OT TpaHcdopMaTopoB Toka (3 KaHana);
—  aHanoro-undgposoe nNpeobpasoBaHne BXOAHbIX aHANOroBbIX CUrHasoB;
—  BOCCTaHoBfieHve hOpMbl CMrHana Npyu NOrpeLHOCTIX NepBuYHbIX TT;
—  unbTpaums aHanoroBbIX CUrHANOB, MNOAABMIEHME anepUoANYECKON M BbICOKOYACTOTHBIX COCTaB-
NSAOWMX, HaYMHasa Co BTOPOM rapMOHMKM;
—  BOCCTaHoBJeHue Toka a3kl B npu ee oTCyTCTBUYK;
—  pacyeT AeNCTBYIOLWMX 3HAYEHUI NEePBOV FAPMOHNYECKOMN COCTaB/ISIIOLLEN BXOAHbIX CUrHasoB;
—  pacyeT AEMCTBYIOLUMX 3HAYEHWUI BbICLLMX rApMOHMYECKMX COCTaBASIOWMX TOKa HY/EBON nocneano-
BaTeNbHOCTY;
—  pacyeT AeWCTBYIOLIEro 3Ha4YeHMst Toka 0bpaTHOW NOCNEA0BATENbHOCTMY;
—  BbI6GOp MakCMManbHOro 3HayeHus 3 Tpex dasHbIX TOKOB;
—  CpaBHEHWE pacCYMTaHHbIX 3HAYEHWIN TOKOB C YCTaBKaMy;
—  0oTpaboTKa BblAep>KeK BpeEMEHH;
—  BblAaya CUrHanoB Ha COOTBETCTBYIOLUME pene;
—  MOCTOSIHHbIMA OMPOC BCEX ANCKPETHLIX CUrHaNOB;
—  06cnyXXnBaHME NTOrMYECKON CXEMbI YCTPOICTBA;
—  WHAMKauMS COCTOSIHMSI YCTPOWCTBA Ha CBETOAMOAAX;
—  ONpoC YNpaBnstoLLmMX KHOMOK;
—  0bcnyxvBaHue KaHasoB CBSI3Y;
—  BblBOA MHGOPMaLMK Ha Aucnnen;
—  MOCTOSIHHas camMoAMarHOCTMKa MoAyns.

1.3.5 Mopaynu onTpPOHHbLIX BXOAO0B
1.3.5.1 Moaynu onTpoHHbIX BXOA0B 0becneyvmsatoT:
ranbBaHNHYECKYHO PAa3BA3KY BXOAHBIX AMCKPETHbIX CUrHAMOB OT 3MEKTPOHHOMN CXEMbI YCTPOWCTBA;
—  BbICOKYIO MOMEXOYCTOMYMBOCTb (DYHKLMOHMPOBAHWUSA 3@ CYET BbICOKOro nopora cpabaTbiBaHUs
ONTO3MIEKTPOHHOrO npeobpasosatenst He Huxe 0,6 oT Uyom.
1.3.5.2 B 3aBUCMMOCTM OT MCMOJSIHEHWUSI YCTPOWCTBO KOMIMIEKTYETCS MOAYNSIMW BXOAHbIX AWCKPETHbIX
CUrHaNoOB OAHOM M3 NSATU MoAMMMKAUMA — Ha HanpsbkeHue 24, 48, 110 B, 220 B NOCTOSAHHOrO TOKa MW Ha
HanpsbkeHve 220 B NOCTOSAHHOro/nepemMeHHoro Toka.
1.3.5.3 [ns ncnonHenns 220 B DC auckpeTHble BxoAbl CpabaTbiBalOT TONLKO MpU noaade HanpskeHus
MpsIMOM MONSIPHOCTW, AN OCTasIbHbIX MOoAMMMKALMI NONSPHOCTb MOAK/IOYEHMS] BXOAHBLIX CUrHANoB MpPOU3BOSb-
Hasl.
1.3.5.4 [nsa ncnonHenus 220 B DC npegycMOTpeHO (hopMMpPOBaHUE MMMysbCa pexekumu, obecneynBsa-
lOLIEr0 MpOTEKAHME MO BXOAHOM LIENW KOSIMYECTBA 3MeKkTpuyectBa He MeHee 500 MkKn. HanpsbkeHue 3anycka
UMNyfbCa peXekuMn He MpeBblaeT HanpskeHus cpabaTtbiBaHus, npuBeaéHHOro B Tabnuue 1. HanpspkeHue
BbIK/TIOYEHMS MMMNYJIbCa PEXEKUMM He MpeBbIaeT HanpshXeHus Bo3BpaTa, npueeaéHHoro B Tabnuue 1.

1.3.6 Mopaynb BbIXOAHBIX pene

1.3.6.1 BbixoaHble pene, NPUMEHEHHbIE B YCTPOMCTBE, 06ECNEYMBAIOT rasibBAHUYECKYIO Pa3BSA3KY 3/1eK-
TPOHHOW CXEMbl YCTPOMCTBA C KOMMYTUPYEMbIMU LIENSMU M 06/1aZatoT BbICOKOM KOMMYTUPYIOLLEN CMOCOBHOCTbIO.
Kaxkgoe pene uMmeeT ABe NepekuHbIX Mapbl KOHTaKTOB, HO HE BCE OHW BbIBEEHbl Ha BbIXOAHblE KieMMbl. B
cxeMe npeaycMoTpeHa 6/10KMpoBKa OT C/lydaliHbix cpabaTbiBaHMiA BbIXOAHBIX pernie npu cbosix npoueccopa.

1.3.6.2 BbixogHoe pene OTKIIOYEHMS BbikIoYaTens npoaybnmpoBaHO ABYMSI HE3aBMCMMbIMK LIEMSIMM
(BbIXOA, perncTpa — TPaH3WUCTOPHbLIN K4 — CMNIOBOE penie) AN MOBbIWEHWUST HAAEXHOCTU cpabaTbiBaHMsI Npu
OTK/IOYEeHUN aBapun. KoHTakTHble HP rpynnbl BbiIxoAHbIX pene «OTk. 1» n «OTKN. 2» peKOMeHAyeTCs BKAYaTb
napannesnbHo.
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1.3.6.3 HanpsikeHve NWUTaHWs ynpaBnsiolmMX OBMOTOK BbIXOAHbLIX pene cocTaBnsieT 12 B nocTosiHHOro
TOKa.

1.3.7 Moaynb nuTaHus

1.3.7.1 Mogynb nuTaHms npeobpasyeT NepBMYHOE HaMpsSHKEHWE OMEpPaTMBHOIrO NUTaHus (MEpPEMEHHOE,
NOCTOSIHHOE MW BbIMPSIMIEHHOE) BO BTOPUYHBIE BbIXOAHbIE CTAabMNN3MPOBAHHBIE HAMPSXXEHUS MOCTOSIHHOIO TOKa
+5Bun +12B.

1.3.7.2 B 3aBUCUMOCTW OT UCMOMHEHUSI YCTPOMUCTBO KOMIMIEKTYETCS MOAYSIEM MUTaHUSI OAHON U3 YeTbIpex
mMoamduKauuii — Ha HanpsbkeHne 24, 48, 110 B noCTOSIHHOrO TOKa WM Ha HanpsbkeHue 220 B nocTosiHHO-
ro/nepeMeHHOro Toka.

Ons ucnonHeHus 220 B NONSpHOCTb MOAKIIOYEHUSI MUTaHWS NPOWU3BOSIbHAsS, ANS UCMOMHEHM =24 B,
=48 B n =110 B Ha kneMMy 1 nOABOAUTCS «+>, Ha KNeMMy 2 NOABOANTCS «—»,

1.3.7.3 Ha Moayne nutaHusi pacrionioXXeH OTCEK 3/IEMEHTA MUTaHWUs (CMEHHOW NUTMEBOMN BaTapeiiku),
obecrneumnBaloLLlero CoxpaHeHne naMsT U Xxofa YacoB Mpu OTCYTCTBMM ONEPATUBHOIO NUTAHMS.

1.3.8 Moaynb knaenaTtypbl U MHANKaLUN

1.3.8.1 Moaynb knaBMaTypbl U MHAMKALMM MO3BOMSIET ONPALUMBATb COCTOSIHME KHOMOK, BbIBOAUTb WMH-
dbopmaumto Ha Tabno B 6yKBEHHO-LMMPOBOM BUE, @ TaKxXe YNPaBasTh NMOACBETKOW MHAMKATOPa.

1.3.8.2 Ha moayne pacnonoxeH pasbeM MHTepdeica USB ans noakioyeHnst K KOMNboTepy npy npoBe-
AEHUM Hanado4yHbIX paboT. B HOpMasibHOM peXuMe pasbeM A0/MKEH BbITb 3aKPbIT 3ar/TyLLKOMN.

1.4 YcTpoiicTBo 1 paboTa

1.4.1 OcHoBHble NpUHUMMbI PYHKLNOHMPOBaHMS

1.4.1.1 YCTpOWICTBO BCEraa HaxoauTCs B PEXWUME CNEXEHUS 33 TPeEMsi TOKaMu NMHUW. Tpu OTCyTCTBUK
TpaHcgopMaTopa Toka B dha3e B Tok da3bl B paccuntbiBaeTcs no gopmyne (1).

[lononHMTENbHO paccuUMTLIBAaETCA TOK 06paTHON NocnesoBaTensHOCTU L.

1.4.1.2 YCTpOWCTBO OIHOBPEMEHHO U3MEPSIET MIHOBEHHbIE 3HAUYEHMS! TOKOB C MOMOLLIbIO MHOFOKaHasbHO-
ro ALI. CHsiTble 3Ha4yeHns ALIM obpabaTbiBaloTcs no nporpamMe uncdpoBoi punbTpauMn OTHOCUTENBHO MEPBON
rapMOHMKU MPOMBILLIEHHOM YacTOTbl, B pe3y/bTaTe Yero MosyYaloTcsl AEKApTOBbl KOOPAWHATbI BEKTOPOB
BXOAHbIX TOKOB C OTHOCWUTESIbHOM B3auMMHOM (ha3vpoBkon. ®dunbTpaumsi OTCEKAET MOCTOSIHHYIO COCTaBASIHOLLYHO
CUrHanoB, BbICLUME FapMOHMKW, @ TakxXe O0cCnabnser 3KCMOHEeHUMANbHYIO COCTaBASIOWYO NpU NepexoaHbiX
npoueccax npu aBapusix Ha JIMHUM.

1.4.1.3 [ns cpaBHEHMWs1 C YCTAaBKaMM BbIYUCIAETCS AEWCTBYIOLLEE 3HAUYEHME KaXKAOro TOKa M HaxoauTcs
MaKcuMManbHoe 3HaveHue U3 asHbIX TOKOB.

OAHOBpEMEHHO paccuUnTbIBAETCS M TOK 06paTHON nocneaoBaTeNbHOCTH No dopmyne (7).

Mpn obpaTHOM yepenoBaHuM a3 Npy pacdeTe Toka 06paTHOWN MocneaoBaTeNnbHOCTM Tokn a3 B n C B
dopmyne (7) MEHSILOTCA MECTaMW.

3HauYeHns Moaysnein BEKTOPOB BbIYMCNSIOTCS Kaxxable 10 MC M CpaBHMBAIOTCS C yCTaBKaMM, BBEAEHHLIMM B
YCTPOWCTBO NPW HAacTPOMKe €ro Ha KOHKPETHOE NPUMEHEHME.

1.4.1.4 Tpwu nycke Kakon-nnbo CTyNeHW 3aluThbl BKIOYAETCS cBeTOAMO «[MyCK 3alMTbI» U NPOUCXOAUT
ABTOMATUYECKOE YMEHbLUEHNE 3HAYEeHUs1 YCTaBKM Ha 5% pans ucknovexHns gpebesra n obecneyeHns koahduum-
eHTa Bo3BpaTta nopsiaka 0,95. Mpu Toke MeHee 2 A kKo3ddmUMeHT Bo3BpaTa YMeHbluaetcs ao 0,92.

1.4.1.5 [anee 3anyckaloTcs BPEMEHHbIE 33[IEPXXKKW, 3afaHHbIe NS KaXXAOoW CTyrneHu cpabaTbiBaHus. B
C/ly4ae CHMXEHMS BXOAHbIX TOKOB HMXE Mopora MNpoucxoauT cObpoc BbIAEPXKM BpeMeHu. [ns 3aBUCUMbIX
XapaKTEePUCTUK BblAepXXKa BpeMeHW YNpaBnsieTCs TEKYLUMM TOKOM.

Mocne BblAEPXXKM 3a4aHHOrO BPEMEHM BK/IIOYEHHbIX 3alMUT BKIOYaeTcs ceetoamos «CpabaTbiBaHue» U
NPONCXOANT OTKIIOMEHME BbIK/KOYaTENS C NOMOLbO pene «OTK.».

1.4.1.6 B MomMeHT cpabaTbiBaHWs KOHTAKTOB pefne MpouMcxoanT uKcaums NpuuUmHbl OTKKOYEHUS IMHUK
(BuA cpaboTaBLUEN 3aLUUTbI, BHELLHEE OTK/IIOUEHME UM KOMaHAA), BPEMEHW cpabaTbiBaHWUS 3alUWTbl NPV MOMOLLM
BCTPOEHHbIX YaCOB-Ka/ieHAaps, @ Takke BPEMEHM, MpoLUeALlero C MOMEHTA BbISIBIEHUS YCIOBUIA cpabaTbiBaHUs
3aWunThl 10 MOMeHTa cpabaTbiBaHus pene «OTKN.» T34y (MO HEMY MOXHO CYAUTb O PEasbHOM MOSIHOM BPEMEHU
peakuMn 3almnTbl Ha aBapuio).

Mo curHany oTkoYeHns BbliktoyaTens PO BkAoYaeTcs cBeToaMoa «ABapUMHOE OTK/IIOUYEHME», Haun-
HaeT Muratb cBeToamod <«OTKM.» M MpoMCXoauT (ukcaumsi o6LWero BpPeMEHM CyLLeCTBOBaHWUSI aBapWMHOM
CUTYyaummn 7orxs ITO NO3BONSET ONpeaensTe BPeMsS OTKNIOUYEHNS BbICOKOBOJIbTHOMO BbIKOYaTENS.

1.4.1.7 Pa3MblkaHue KOHTakToB pene «OTK1.» MPOUCXOAUT TOMbKO NOCAe pa3pbiBa LEnu KaTylKu OT-
KJIIOYEHMS BbIKItOYaTENs 6/I0K-KOHTAKTaMU BbIKMOYATENS Af1s 3alUMThl KOHTAKTOB pesfie YCTPOWCTBa OT Mnogropa-
HMsl. AHaflorMyHO peanu3oBaHa M UeMb BKIOYEHMS BblktovaTens. OTKIOYeHMe pene yCTpoicTBa npu
HecpabaTblBaHUM 6110K-KOHTAKTOB MPOU3BOAMTCS BPY4YHYI, KHOMKOM «COpOC», MOCMe CHATUSI MUTaHWa Lenen
ynpaenexus. [peaycMOTpeH KOHTPOSb 3@ BpPEMEHEM MnepekNtoveHusl BbIK/YaTens, a Takke BO3MOXHOCTb
OrpaHNYeHNs ANUTENBbHOCTM BblAauuM YNPaB/soWmMX CUrHAN0B Ha BbIXOAHbIE pene «OTKN.» n «Bk.».
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1.4.1.8 Mpn no60M BKJIOYEHMW BLIK/OUATENS C MOMOLLbIO YCTPOMCTBA aBTOMATMYECKU BBOAMTCS YCKO-
peHue cpabaTbliBaHMsi NO6bIX CTyneHe MT3 B TeuyeHWe BpeMeHn Tyxop+ 1 C. 3agepkka npu YCKOPEHMU
3a/1aeTCs OTAENbHOW YCTaBKOW 7Tyop 10 NCTEUEHWUM BPEMEHU Tyapop+ 1 C YCKOpPEHWE BbIBOAUTCS U3 paboTbl, W
HaYMHAOT AEWCTBOBATb Pas/iIMYHbIE YCTaBKM MO BPEMEHWU ANA pasHbiX CTyneHen MT3. Hanuume yckopeHus no
KaXxaoW U3 CTyrneHel 3aaaeTcs ycTaBkaMu. ECin BpeMs 3aiepXXKu YCKOPEHMsI 3a4aH0 60iblle BPEMEHW 3aAePXKKU
KakoW-nmbo cTyneHn MT3, To AeNCTBYET MeHblLas yCTaBKa.

1.4.1.9 MNpun ycnoBun Bblgaum KOMaHAbl Ha OTKKOYEHME JIMHUM N OTCYTCTBUU CHWDKEHMS BXOOHOro TOKa
HMKE 3HaYeHUst Jyppop B TEUEHWE 3a[aHHOr0 YCTaBKOW 7yppz BpEMEHM, cpabaTbiBaeT BbixoAaHoe pene «YPOB» u
BblAAET CMIHa/l OTKIOYEHNS BBOAHOIO M CEKLIMOHHOIO BbiK/toUaTeNnen. BpeMsi 3agepkku Bblaaum curHana YPOB
3a[aeTCA YCTaBKON Typps. TakuM 06pasoMm, curHan YPOB 6yaeT BblaaBaTbCs TONbKO MPUW YCIOBUM HecpabaTbiBa-
HWUS BbIKITIOYaTENs SIMHUW. DTO MO3BONSET CHU3UTb BPEMS OTK/IOYEHMS BbILLECTOSLLEro BblKNOYaTeNs U YMEHb-
WKWTb MNOCNEACTBMSA  OTKasa BbIKOYATENS NIMHUW.  3aMKHYTOE COCTOSIHME KOHTaKToB pene «YPOB»
obecneunBaeTcsl 40 CHWXXEHWUS TOKA B JIMHUWN HUXE yppz [NMUTENBHOCTb 3aMKHYTOMO COCTOSIHUSE pene «YPOB» —
He MeHee 1 c.

1.4.2 CamoamarHocTuka yCcTpoincTea

1.4.2.1 TMpwu BKIIOYEHNM NUTAHWUS NPOUCXOAWUT MOJSIHAs NPOBEPKa MPOrpaMMHO [OCTYTHbIX Y3/10B YCTPOM-
CTBa, BK/IOYass cam npoueccop, MN3Y, O3Y, AL, sHeproHe3aBUCUMYIO MaMsATb YCTaBOK, 0OMOTKMN BbIXOAHbIX pene.
B cnyyae obHapy>xxeHus 0TKa30B, @ TakXXe Npu OTCYTCTBUM OMEpPaTMBHOMO NUTAHWUS BbIAAETCS CUrHaA HOPMasbHO
3aMKHYTbIMW KOHTaKTaMu pene «OTkas», U yCTPOCTBO 6rokupyeTcs.

1.4.2.2 B npouecce paboTbl Npoueccop MOCTOSHHO MPOBOAMT CaMOAWArHOCTUKY W MepenporpaMMupyeT
TaK Ha3blBaeMbIi CTOPOXXEBOM TaliMep, KOTOPbIV, €C/IN ero NepuoanMYeckn He cobpachiBaTh, BbI3bIBAET annapar-
Hbli COpOC Mpoueccopa YCTPOWCTBa M 3aryCcKaeT BCO MpOrpamMMy C Hadvana, BK4Yas MOSIHOE HayanbHoe
camMoTecTMpoBaHue. TakuMm 06pasoM, MPOUCXOAWUT MOCTOSIHHBLIA KOHTPO/b Kak O0TKa3oB, TaK M C/lydaliHbix cb6oeB
YCTPOWCTBa C aBTOMaTUYECKUM MePE3anyCcKoM yCTPOMCTBa.

1.4.2.3 B ycTpoicTBe MMeeTcs pexuM «KOHTponb», MO3BOMSIOWMA BbIBECTM Ha WHAMKATOP TeKyLume
3HaueHus1 asHbIX TOKOB, TOKAa HY/NeBON M 06paTHOM NOCNeAOBaTeNbHOCTEN, COCTOSIHUE BXOAHBIX AMCKPETHbLIX
CUrHanoB, a TakKe TeKyline AaTy U Bpems. JTO NO3BOMSET AOMNOMAHUTENBHO, C Yy4aCcTUeM onepaTopa, NpPOBEPUTb
LIeNIOCTHOCTb BXOAHbIX LIENEN M NpaBUSIbHOCTb YCTAHOBKM TEKYLLErO BPEMEHU. B pexxmme «KOHTpONb» MOMHOCTLIO
COXPaHAOTCS BCe (PYHKLUMM 3aLUMTbl, MO3TOMY HMKAKOro BBOAA Napons He Tpebyetcs.

1.4.3 CTpykTypHas cxema

1.4.3.1 TOKM KOHTPOSIMPYEMOW JIMHMKM MOCTYNAaOT Ha BXOAHbIE U3MEpPUTESbHbIE TpaHChOpMaTophbl, OCy-
LLEeCTBNISIIOLLMNE raNbBaHMYECKYHO Pa3BA3KY W COrflacoBaHME YPOBHEW CMIHAMOB. [lanee oHM NOCTynaoT Ha Moaysb
MMKPOMPOLLeCCOPHOro KOHTpO/epa, rae npeasaputenbHo UAbTPYIOTCS, a 3aTeM oundpoBbIBaOTCS aHanoro-
undpoBbiM npeobpasosaTenemM ALIM. LiMdpoBon curHanbHbI MPOLECCOP MPOM3BOAWUT LUGPOBYIO 06paboTky
CMrHanoB. lNonyyeHHble faHHbIE NepeaatoTcs MMaBHOMY NpoLeccopy.

1.4.3.3 Moaynb MHAMKaLUMX M KIaBMaTYpbl MO3BOMSIET OMpaliMBaTb COCTOSIHUE KHOMOK, BbIBOAWUTb WH-
dopmMaumio Ha Tabno B 6ykBeHHO-LMMPOBOM BUAE, a TaKXKe YNpaB/siTh NMOACBETKON MHAMKATOPA.

1.4.3.4 PexuMbl paboTbl YCTPOWCTBA 3a[alOTCA C K/aBMaTypbl, coaepXkallei 6 KHOMOK Ans avanora
(«BbIxog», ««», «—»,«T», «I», «BBog»), KHOMKy «COpoCc» AN c6poca CMrHanu3aumm 1 ynpasieHusi, a Takxke
KHOMKW onepaTMBHOro yrnpasneHus. ObcnyxusaHme KnaBuaTypbl U MHAMKATOPA OCYLUECTBASET nnaTa ynpasne-
HUSI AWCIIIEEM U KNlaBUaTYpoO.

1.4.3.5 Moaynb OMNTPOHHLIX BXOAOB OCYLUECTBASIET rasbBaHUYECKYID Pa3BA3KYy BXOAHbIX CUIHanoB OT
CXeMbl YCTPOWCTBA M, B 3aBUCMMOCTM OT MCMOJSIHEHWS, pacCyMTaH Ha HOMWHAJbHbIA YPOBEHb BXOAHbLIX CUIHANOB
220 B NOCTOSIHHOIO, BbINPAMIEHHOIO MAX MepeMeHHOro Toka unn 110 B NOCTOSAHHOrO Toka.

1.4.3.6 Mopaynb BbIXOAHbLIX pernie COAEPXUT CUrHasbHble U CUMOBblE pene ANns ynpaBfieHust MOAK/IIOYEH-
HbIM 060pyA0BaHNEM. KOMMYTUPYIOLME KOHTAKTbI pene BbiBeAEHbI Ha BHELLHWE KIEMMbI YCTPOWCTBA.

1.4.3.7 Moaynb nuTaHua obecrneuynBaeT BCe 6/IOKM YCTPOMCTBA HEOOGXOAMMBIMU HAMPSHKEHMSIMU W Bbl-
MOSIHEH MO cxeMe C 6ecTpaHcOpMaTOPHLIM BXOAOM. ITO MO3BOMSIET OCYLWECTBUTL MUTAHME YCTPOMCTBA OT
NCTOYHMKA KaK NepeMeHHOro, Tak U NOCTOSIHHOro TOKa.

1.4.3.8 Bnok nuTaHus BblAaeT CTabunmanpoBaHHble HanpsiXkeHus 5 n 12 B.

1.4.4 OnucaHue BXOAHbIX aHaNoroBbIX CUrHanoB

1.4.4.1 Knemmbl I Iz n I npegHasHayeHbl Ans MOAKIOYEHNS BTOPUYHBIX OBMOTOK M3MepUTENbHbIX
TpaHcopMaTopoB TOKa NMNMHUN. OBMOTKM 06513aTeNbHO A0MKHbI ObITb NPaBWUIbHO ca3nmpoBaHbl. KneMMbl Hadana
06MOTOK MoMeuyeHbl 3HaKoM «*», Mpu otcytctBUM UTT B hase B BxoaHblE KIIEMMbl OCTalOTCA CBOHOAHBIMM, a B
yCTaBKax KOHurypauumn 3agaetcsa «TT dasbl B — OTkn». B TakoM criyyae 3HadeHue Toka B dhaze B paccunTbiBa-
erca no dopmyne (1). Ons sHeprocuctem c obpaTHbiM 4YepegoBaHmeMm a3 ACB npegycMoTpeHa yCTaBka
«YepenoBaHue a3z — MpssMo/O6paTHO», UTO CYLLECTBEHHO AN PACYETHbIX 3HaUYeHWU Toka Io.

[ns yMeHbLUEHNS MOrpeLHOCTM M3MEPEHMsT TOKa MNPV HACbIWEHMM NEPBUYHbIX TPaHC(POPMATOPOB TOKa
Anst HasHbIX 3HAYEHWUIA NPUMEHEH aJITOPUTM BOCCTaHOB/IEHUSI CUHYCOMAANBbHOM (hOpMbI CUTHana.
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1.4.5 OnucaHue BXOAHbIX ANCKPETHbIX CUFHANoB

1.4.5.1 CoctosHue Bxoga «Bxopa PINO» cny>XuT AN KOHTPONS COCTOSHUA BbIKAOYaTeNs NnMHUU «OTKI0-
YeHOo», nepeaayn CoCTOSIHUS Ha BbIxogHoe pene «PMO» (C y4eToM «3awuTbl OT Apebe3ra KOHTAKTOB»), a Takxke
ANS HAMKAUMKM ero Ha nepeaHei naHenun ycTponcTea.

1.4.5.2 CocTtosHue Bxoaa «Bxoga PIrB» cnyxuT Ans KOHTPO/S COCTOSIHMA BblKOYaTens AMHUM «Bknrode-
HO», MOBTOPEHMWSI COCTOSIHWSI Ha BbIxogHoe pene «PMB», a Takke AN WHAMKAUMM ero Ha nepegHei naHenm
YCTpOWCTBa.

OpHOBpEeMEHHO A0/KeH 6biTb aKTUBHBIM TOMBbKO OAMH M3 3TUX ABYX CurHanos. OgHOBpPEMEHHOEe Hannune
WM OTCYTCTBME CUrHanoB B TeuyeHne 6onee yem 10 C BOCNPUMHMMAETCA Kak Ob6pbIB KaTyweK BKJOYe-
HUSI/OTK/IOYEHNS BbIK/IOYATENS U AMArHOCTMPYETCS HaAnMucbio Ha mHAaukatope «HeucnpasHocTb KB/KO». MMpwu
3ToM cpabaTbiBaeT pesie 1 BKIKYaeTCS ceeToamon «HenmcnpaBHOCTb».

1.4.5.3 Bxogpl «OTKN. oT ABP» n «Bkn. ot ABP» npeaHasHayeHbl Ans OTKOYEHMS U BKIKOUYEHUS CeKLn-
OHHOMO BbIKNOYaTENsl MO KOMaHAaM, BblpabaTbiBaeMblM CXeMaMu YMPaB/IEHUS] BBOAHbIX BbIK/IHOYaTENEN.
MpeaycMoTpeHa 3adep)kKa BK/OYEHUS OT Bxoda «Bkn. oT ABP», 3agaBaeMast YCTaBKOW 7z BxogHOM curHan
MOXeET ObITb KaK ANIMTENbHbIM, TaK U B BUAE KPaTKOBPEMEHHOMO MMNYJbCa, AMTENbHOCTBIO He MeHee 20 MC.

1.4.5.4 Bxop «BM 6noknpoBka MT3» npegHa3HayeH Ans paspelleHmst paboTbl TOKOBbIX 3aWMUT MO BHELL-
HEMY AWCKPETHOMY CWUrHasy, COMPOBOXAAMOWEMY CHMXKEHWE XOTS 6bl OAHOMO M3 MexaydasHbIX HaMpsXKeHUM
(€KOMBMHWPOBaHHbIM MYCK MO HaMpsHKEHWUIO»). ITOT CUrHaN O6bIYHO (POPMUPYETCS 3alUMTaMU BBOAHBIX BbIK/IHO-
yaTenei. Mpu HeobxoanMocT BM 6110KMPOBKY MOXHO OTK/OUYaTb C MOMOLLbIO YCTaBKM.

1.4.5.5 Bxoppbl «[lyroBas 3awwuTta I cekumm» n «[yroBas 3awmTta II cekumm» mcnonb3ytorca ans 6es-
YC/TOBHOFO OTK/IOYEHMS BLIKMOYATENS OT BHELUHMX AYrOBblX 3aluT. Bo3MOXeH KOHTpOsSib AyroBoOi 3aluThbl MO
TOKY.

1.4.5.6 Bxoppl «bnokuposka JI3LU I cekunmn» n «bnokuposka JI3LL II cekummn» npeaHasHayeHbl 41 op-
raHuM3aumm IOrMYECKom 3alnThl WKH. Ha 3TV BXoAbl MOAK/IHOYAOTCS NOCIEA0BaTENbHO COEANHEHHbIE HOPMAsbHO
3aMKHYTble KOHTaKTbl UK napanfienbHO COeAUHEHHbIE HOPMAasibHO Pa30OMKHYTblE KOHTaKTbl «[TyCK 3aWwmTbl» BCeX
YCTPOWCTB 3alUWTbl, YCTAHOB/IEHHbIX Ha OTXOASILLMX NMPUCOEAMHEHNAX KaXXaoW U3 cekumid, noapobHee cM. n.1.2.7.

1.4.5.7 Bxopgpl «OTKkn. oT YPOB I cekumm» n «OTkn. ot YPOB II cekummn» npegHasHayeHbl Ans NOAKIIo-
YeHusl BbIXOAHbIX CUrHanoB YPOB OT yCTpPOMCTB 3alUMTbl, YCTAHOBNIEHHbIX Ha OTXOAALMX MPUCOEAMHEHUSX
KaXkOoOW M3 CEeKUMA COOTBETCTBEHHO. [pn 3TOM B C/lyyae OTKasa OAHOr0 M3 BbIKOYATENEN MPUCOEANHEHMI
OTKJIOUMTCS CEKLUMOHHBIN BbIKNtoYaTeNnb. [aHHblA BXOA4 MMEET AOMOSIHATESIbHYIO G/IOKMPOBKY OT Cly4alHbiX
cpabaTbiBaHMI MO aKTy nycka XoTs 66l 0AHON U3 cBoMX MT3.

1.4.5.8 Bxoa «3awwmTa WKNH»> SBNSETCS BXOAOM 6€3yCNOBHOI0 OTK/IIOMEHUS BbIK/OYaTeNs 1 npegHasHa-
YeH AJ1s NOABEAEHUS CUIHAMA OT BHELLHEN 3alWTbl WWH NOACTaHLNM,

1.4.5.9 Bxop «AsTomaT LUM» npegHasHayeH ANns curHanusaumMm nponagaHns HanpsXKeHUs Ha LWMHAaX nu-
TaHusa UM npucoeanHeHMsa C NOMOLLUbID KOHTPOSS COCTOSHMA aBTOMATU4ecKoro BbiknodaTtens ABLLIM. Mo atomy
curHany uKcupyeTcs HemcrnpaBHOCTb «ABToMaT LUM» ¢ Bbliaayel curHana «HeucnpaBHOCTb» KOHTaKTaMu pene.
JONONHWTENbHO MPU HanWuMKM 3TOrO CUrHana 6noKMpyeTcs BKIOYEHME BbikIoYaTens. Tun MoAKIKYaeMoro
KOHTaKTa aBToMaTa onpeaensieTcs yCTaBKoMn.

1.4.5.10 Bxop «C6poc curHanusaumm» MOXeT MCMonb30BaThCa AN ANCTAHLMOHHOIO cbpoca CBeToAmo-
[OB YCTPOMCTBa M NpeaynpeauTensHol CUrHanmsaumm, HanpuMep, OT BHELWHEW KHOMKW UK MO TeneyrnpasieHuto.
[elicTBue BXoAa aHa/lorMyHO HaXxaTuto Ha KHoMKy «CHpoc» Ha NMLEBOI NaHenw.

1.4.5.11 Bxop «PaspelweHuve TY» npegHasHayeH Ans BbIbOpa MCTOYHMKA KOMaHAHOrO YnpaBfieHMsl Bbl-
K/touaTeneM. PexxkuM paboThl 3TOro BXoAa ONpeaensieTcs ycTaBkow «Pa3pelleHne TY». B nonoxenun «Mepekn.»
pexum paboTbl onpegenserca nepeknoyatenem «MY/TY», NOAKMOYEHHbIM K Bxody «PaspelweHve TY»: npwu
HanMuuM cUrHana paspelueHo TeneynpasneHne (0T BxodoB «OTK. OT TY», «Bkn. oT TY» 1 OT IMHUK CBSI3N), NpU
OTCYTCTBMM — YynpaBfieHue OT Kkioya. B nonoxeHun «Bcerpga» TeneynpasneHve W ynpasBfieHWe OT KJo4a
pa3peLleHbl Bceraa, 3TOT peXxuM Takke MOXET UCMOoNb30BaThCs, ecnu nepeknoyaTtens «MY/TY» pa3pbiBaeT Lenu
«OTKN. OT TY», «OTKN. OT KtoYa», «Bkn. oT TY» n «Bkn. OT KNoYa» 1 He 3aBoAUTCS Ha BXOA «Pa3peweHue TY».
B nonoxeHun «Ha BKkn.» pexum paboTbl onpefenseTcsa nepekntovateneM «MY/TY», NoAKIOYEHHBIM K BXOAy
«PaspelueHne TY», HO AENCTBYET OH TOMbKO Ha KOMaHAY BK/IOYEHMSI, OTK/IIOYEHME B 3TOM PEXUME pa3peLleHO
BCeraa.

[eiicTBME 3alIMT Ha OTK/OUYEHME BbIK/IIOYATENSI COXPAHSIETCA B NIIOOOM pexuMe.

1.4.5.12 Bxogabl «Bkn. oT kno4va» n «OTKN. OT KoYa» npefHasHayeHbl AN BKIOYEHNS U OTKIOYEHUS
BbIK/TIOYATENS K/TIIOYOM YrpaB/ieHns.

1.4.5.13 Bxoppbl «Bkn. no TY» n «OTkA. no TY» npeAHa3HavyeHbl AN AMCTAHUMOHHOIO BKIKOYEHUS U OT-
KIOYEHNS BbIKITKOYaTeNa No TeneynpasieHUIo Mpu UCNOMb30BaHUK CUCTEM TeNleMeXaHWKW.

NmeeTca ocobeHHOCTb paboThbl MO BXoAy «Bki. OT TY», a Takke KOMaHAbl «BKJIKOYEHWE MO IMHUW CBA3N».
Mpy 3apaHHON ycTaBke «KBUTMpoBaHMe — OTK/I» 3TUMU CUMIHaNaMuM MOXHO BKJIHOYATh BbIK/IHOYATENb NpUcoeam-
HeHus 6e3 onepaumMn <KBUTMPOBaHMS». Takas (yHKuMs Heobxoguma npu paboTe C HEKOTOPLIMM CUCTEMAMM
TenemexaHukn nnn SCADA cuctemamu. Mpu 3aaaHum ycTtaBkn «KBuTnposaHue — Bki» nepea AaHHbIMW KOMaHAa-
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MW HEOBXOAMMO CHa4ana «CKBUTUPOBATb» aBapUMHOE OTK/OUYEHME, AaB PYYHOE MOATBEPXKAEHWNE OTKIOUEHMS, A
JMLWLb 3aTeM BKJIKOYaTb BblKoYaTenb. [ns Bxoaa «Bk. oT Koya» «KBUTUpPOBaHMe» 06s13aTenbHO BCceraa.

1.4.5.14 Bxopa «BTtopoii Habop ycTaBOk» BBOAWUT B AEMCTBME YCTABKM M3 BTOpOro Habopa. Eciv Bxof
OCTaBWUTb HEMOAK/OYEHHBIM, TO UCMOJb3YETCS TOSIbKO OAMH (MepBbIA) Habop.

1.4.5.15 Bxoabl «Bxog 1»...«Bxoa 13» npeaHasHayeHbl Ans paclUMpeHUsl BO3MOXHOCTEN YCTPOMCTBA.
CBOWCTBa KaXxAoro BXoAa 3aJaroTcsl OTAENbHO C MOMOLLbIO YCTaBOK B COOTBETCTBYHOLUMX MPynnax, noapobHee cMm.
n.1.2.13.

1.4.5.16 Bxoa «Cb6poc cMrHanusaumum» MOXET MCMOJIb30BaTbCs ANS AMCTaHLMOHHOMO cbpoca BCex pene u
CBETOAMOAOB CUMHAM3aLMKM YCTPOMCTBA, HAaNpUMep, OT BHELLUHEN KHOMKW WKW MO TeneyrnpaBieHNIO.

zl Mogynb TpaHchopmaTopoB e
TOKa 1C

CWHXpOHM3aLMa BpeMeHu

<] RS485
Moaynb MUKPONPOLLECCOPHOro -
KOHTpoOnnepa [ononHnTenbHbIi

USB Mopyne )
—> KnaBnarypbl > MHTepdenc csA3m

B 3aBMCMMOCTM OT UCMONHEHNs
N nHOuKauunumn ( )

—K] Mogyrnb BbIXOAHbLIX pene Bbixoabl pene

Bbixogpbl pene
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1 ONTPOHHbIX BXOAOB
P A OunckpeTHble

BXOAbl

T 1 N~

Erd Mogynb ONTPOHHbIX BXOAOB AuckpeTHele
BXO/bl
— < Mogyrnb ONTPOHHBIX BXOMOB AunckpeTtHbie
BXO/bl
©
©
E Moaynb nutaHua
Q
Q
e} z 220B (110 B
EF%_| SneMeHT‘Ml‘F

nnTaHua

PucyHok 1 — CTpyKTypHasi CxeMa YCTponCTBa

1.4.6 OnucaHune BbIXOOHbIX pene

1.4.6.1 Pene oTknoveHuns BblkovaTens «OTkn.1» n «OTK1.2» coBepLUIeHHO OANMHAKOBbLI U YNPaBisioTCS
MpoLeccopoM napasnsenbHo. Pene BO3AENCTBYIOT Ha KaTyLKy OTK/IOUEHUS Bbiko4yaTens. [Ba pene caenaHo
UCKMIOYUTENBHO C LEeNbio MOBLIWEHUS HAAEXHOCTU OTK/OYEHUS npu aBapusax. [lpu 3TOM pe3epBUpYOTCS
BbIXOAHOM Kackafd peructpa, YnpaBrsitoWMiA KoY, COBCTBEHHO 3MeKTPOMarHUTHoe pene. Mpu noakaYeHun
pekoMeHAyeTCS BKAKYaTb NapasnfiesibHO BbIXOAHbIE KOHTaKTbl OT pa3HblX pene.

1.4.6.2 Pene «Bk1.» npeaHasHauyeHO ANs BKIKOYEHWUS BblKNtoUaTens. Pene BO3AeMCTBYET Ha KaTyLUKY
BKJTIOMEHUS BbIK/IKOHaTENS.
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Mpy NpoeKTUpOBaHMM HEOBXOAUMO CNEAUTb 3a BO3MOXHOCTbIO MOBPEXAEHNS KOHTAKTOB pene, eC/in OHU
6yayT pasMblkaTb MOCTOSIHHbIA TOK cBbille 0,5 A npu HanpsbxkeHun cebitwe 100 B, M npu HeobxoaMMocCTH
NPUMEHSATL MPOMEXYTOYHbIE perne.

1.4.6.3 Pene «YPOB» npefHasHa4yeHO ANs BblAayn CUrHana Ha OTK/IOYEHME BbILLECTOAWMX BbIKOYaTe-
Nen npu oTKase CBOEro.

1.4.6.4 CneumanbHble nporpamMMmupyemole pene «Pene 1»...«Pene 4» nMel0T BO3MOXXHOCTb MPOrpaMMHO
MoAK/YATLCA K OAHOM M3 6OMbLIOr0 KOSMYECTBA BHYTPEHHMX TOYEK JIOrMYeckon (PyHKUMOHANbHOW CXEMbI
YCTPOWCTBa, NpuAaaBasl AOMOSHWUTENbHYIO MMOKOCTb TEPMWMHaNy MpU MpUMEHEHWUU. [OMOMHUTENbHO BO3MOXHO
BBeEHME 3aaHHOM BPEMEHHOM 33fepXXKM Ha cpabaTbiBaHWe, a Takke (yHKUMS 3anoMMHaHUS cpaboTaBLUEro
coctosiHusl go ero cbpoca (aHanor dyHkuum 6nmHkepa). Cpean TOYeK MOAKIYEHMS — BCE OCTalbHbIE pene,
4YTO6bI MOXXHO BbISIO YBEIMUNTDL YMCITIO MX BbIXOAHbLIX KOHTAKTOB Npu HeobxoamMocTu.

1.4.6.5 Pene «Iyck MT3» cpabaTbiBaeT npu nycke ftoboi U3 BBEAEHHbIX Ha OTK/OYEHWE CTyneHen MT3.
Pene npeaHasHayeHO [ANsi OpraHM3auMM CXEMbl 3alUWThbI WKWH, NMyCcKa BHELLHeh cxeMbl YPOB, KOHTpons Y4yBCTBU-
TenbHoCT MT3 v Apyrux ueneu.

1.4.6.6 Pene «OTka3» KOHTPONMpPYeT paboTOCNOCOBHOCTL CaMOro ycTpoicTBa. HopManbHO 3aMKHYTble
€ro KOHTaKTbl pa3MbIKaloTcs Npy cpabaTbiBaHUW pesie B CllyYae Hannumsi onepaTMBHOMO MUTaHWS M NOCE MNOSHOM
NpoBepPKM paboTOCNOCOBHOCTU YCTPOMCTBA €ro (hyHKLMEN CaMoaMarHOCTUKK. Pene npeaHasHayeHo ans paboThbl
Ha aBapuiHO-NpeaynpeavTesbHY0 CUrHann3aumio noacTaHuMn. Mo AaHHOMY BbIXOAY PEKOMEHAYETCSl yCTaHaB/M-
BaTb AOMONHUTENbHbINA BHELLHWI 6IMHKeEp.

1.4.6.7 Pene «CuvrHanusauusi» cpabaTbiBaeT npu ntobbIX HEMCMPABHOCTAX BO BHeLWwHeM obopyaoBaHumy,
KOTOpble 06Hapy>XMBaeT cucTteMa AMArHOCTMKM TepMmnHana (cM. Tabnuuy 14), npu nobom cpabaTbiBaHUK 3aWUTHI
(B TOM uMCne Ha OTK/IIOYEHHOM MM HecpaboTaBLIEM BblKOYaTene), npu CaMoMpoM3BOSIbHOM OTK/IHOYEHMM
BbIK/TOYaTENS.

[aHHoe pene MOXeT MporpaMMMpoBaTbCA Kak Ans paboTbl B HenpepbiBHOM pexuMe, Ao cbpoca ero
KHoMkon «C6poc», Tak U B MMMY/IbCHOM PEXMUME C 3a/aBaeMoi ANUTENbHOCTbIO CpaboTaBLUEro COCTOSHUS. Mpu
3TOM MpU NOSIBNIEHNM HOBOWM HEWCMpaBHOCTWU pene cpaboTaeT BHOBb. JTO yA0OHO Ans nNpefoTBpalLeHus 6/10Ku-
POBKM CUCTEMbI LIEHTPabHON CUrHAIN3aLmMmM NMOCTOSIHHO «BUCSLLMM>» CUrHAMIOM.

1.4.6.8 Pene «ABapuiiHoe OTK/IlOYEHME» cpabaTbiBaeT Npu t060M HE KOMaHAHOM OTKJIOYEHUW BbIKSILO-
yaTtens, onpeaenseMoM no COCTOAHWMIO BXxoaoB «Bxoa PrO» n «Bxoa PIB», B TOM 4ucfe, 1 CaMOMpPOU3BOSIbHOM
(HanpuMep, MeXxaHWYecKoM OTK/oYeHun). [aHHoe pene npeaHasHayeHo ANs Bbldauy CUrHana aBapuiiHOM
CUrHanu3aummn n cbpacbliBaeTcs Nocne «KBUTUPOBAHMS» BbIKOYaTENs.

1.4.7 OnucaHue KHOMOK OnepaTUBHOMO ynpaBieHns

1.4.7.1 KHOMKM onepaTyMBHOrO ynpasfieHNst NpeAHa3HayeHbl 4ns BbiBoAa 3aWmUT 13 paboTbl M nepeso-
[a Ha CMrHanusauuio NepcoHasioM MOACTaHUMA MpW MPOBEAEHWM OMEPaTMBHBIX MepekstoveHnit. Ons paboTbl ¢
3TUMM KHOMKaMWU He TpebyeTcs 3HaHMe napons. [ns 3aliuTbl OT C/IyYaHOro HaxkaTus HeobxoaMMo CHadana
HaXkaTb KHOMKY «_—~—_» W, He OTNyCKas ee, Ha)kaTb HEO6XOAMMYIO KHOMKY OMepaTMBHOMO yrnpaBfieHus.

Tekylmit pexxuM paboTbl yKasblBAeTC MHAMKATOPaMK CripaBa OT KHOMKW. MoralleHHoe CoCcTosiHne 0bounx
WHAMKATOPOB, 03HAYaeT, YTo hyHKLMS BbiBEAEHA YCTABKOM.

YnpaBneHve KHOMKaMy OnepaTUBHOrO YNpaBfieHMs] TAKXXe MOXET OCYLeCTBNSATbCS No ntobomy KaHany
CBA3MN.

1.4.7.2 KHonka «YPOB» no3BO/isSieT ONepaTUBHO OTK/OYaTb AEUCTBME 3alluThbl MO BbixodaM «YPOB» Ha
BBOAHbIE BbIK/HOYATENN U MpeaHa3HaveHa Ans NpoBeAeHMs HanagouHbix paboT Ha NMHWMKM. Ha BXxoaHble CurHanbl
«Bxop YPOB I c.» n «Bxopg YPOB II c.» KHOMKa He AeicTBYeT.

1.4.7.3 KHonka «ABP» no3BonsieT onepaTtMBHO GI0KMPOBaThb BKIIOYEHME M OTKIIIOYEHME BbIKIOYATENS
Nno KoMaHzaM, NocTynawLwmnm Ha Bxoabl «Bkn. oT ABP» 1 «OTkn. oT ABP».

1.4.7.4 KHonka «J13LLU» no3BonsieT onepaTnBHO BbIBECTU U3 AeicTBua J13LL.

1.4.7.5 CocTosiHME OpraHOB OMEPATMBHOIO YMpaB/IEHUs, Pa3MELLEHHbIX Ha MepeaHeln MaHenu ycTpou-
CTBa, (pMKCMpPYETCS B MaMsTV aBapuil B MOMEHT BblAayn KOMaHZbl Ha OTKJIlOYEHME. DTO NO3BONSIET B Heobxoau-
MbIX C/Ty4asix BbiSIBUTb OLUMOKM AeXYPHOro nepcoHana npyv KOMMyTauuu.

1.5 MapkupoBka n nnoMbuposaHue

1.5.1 Ha kopnyce ycTpoicTBa MMeeTCcs MapkMpoBKa, coAepxkallas cneaytolme aaHHbIE:
— TOBapHbII 3HaK;

— 0bo3HaueHne («Cnpuyc-2-C» nnm «Cupunyc-21-C»);

— UCNOJTHEHME MO HaMpsHKEHWUIO ONepaTUBHOMO NUTaAHUS;

— UCMOMHEHME MO MHTEePdENCY IMHWUKN CBSI3N;

— 3aBO/ICKOI HOMEp;

— [AaTy u3rotoBnenus (Mecsu, roa).

1.5.2 OpraHbl ynpaBneHns U MHAVKALMW YCTPOMCTBA, @ TakXKe KIEMMbl NOAKTIOYEHUSI UMEIOT MOSICHSIIO-
Lme Haanueu.
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1.5.3 KOHCTpYKLMEN yCTpoMCTBa NIIOMEMPOBAHME HE NpeayCMOTPEHO.

1.6 YnakoBka

1.6.1 YnakoBKka yCTpoicTBa NpousBeAeHa B COOTBETCTBMU C TpeboBaHusmMm TY 3433-002-54933521-2009
[UNS1 YCTTOBUIA TPQHCTMOPTUMPOBAHUS, YKa3aHHbIX B pasaene 5 HacTosiwero P3.

1.6.2 TpaHcnopTHas Tapa MMeeT MapKMpOBKY, BbiNOAHEHHYO no FTOCT 14192-96, U cOAEpXUT MaHuny-
NAUMOHHBIE 3HAKM.
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2 WCrOJ1b30BAHME MO HASHAYEHUIO

2.1 2kcnnyaTauuoHHbIE OrpaHUyeHus

2.1.1 KaTeropuyecku 3anpellaeTcs MoAKIOYEHNe YCTPOMCTB C WUCMOSIHEHWEM MO HAMPSKEHUIO onepa-
TUBHOro nutaHuns 24, 48 n 110 B NoCTOSHHOrO ToKa K onepaTtMBHOMY HanpskeHuto 220 B, Tak Kak 3TO npuBoauT
K BbIXOZY YCTPOWCTBa U3 CTpoS.

2.1.2 KnuMaTtuyeckue YCoBUS 3KCMUTyaTauuMu YCTPOMCTBA AO/MKHbI COOTBETCTBOBATb TPeboBaHUAM
n.1.1.3 Hacroswero P3.

2.2 TloaroToBKa M3aenust K MCNosib30BaHWUIo

2.2.1 Mepbl 6e30MacHOCTH

2.2.1.1 NMpw paboTe ¢ ycTpoicTBOM HEO6X0AMMO cobrtoaaTh oblime TpeboBaHUs TEXHUKN 6€30MacHOCTH,
pacnpoCTpaHAoLMECS Ha YCTPOMCTBA pPeNeHOM 3alMTbl U aBTOMATUKM SHEPrOCUCTEM,

2.2.1.2 K akcnnyaTauuu AOMYyCKarTCs iMua, M3yumBLUME HacTosee P3 1 npoluealwne NpoBepPKY 3HaHUM
npaBu/1 TEXHWUKM 6E30MACHOCTM W 3KCTTyaTaumMm 31EKTPOYCTAHOBOK 3IEKTPUYECKMX CTAHLUMIN U NOACTaHLMNA.

2.2.1.3 YCTpOMCTBO AO/MKHO YCTAHABMBATLCS HA 3a3eM/IEHHBLIE METANIIMYECKNE KOHCTPYKLMM, NP 3TOM
HeobXoaMMO COeAMHUTL 3a3eMNAOLLMI BONT YCTPOMCTBA C KOHTYPOM 3a3eMJIEHUSt MEHbIM NPOBOAOM CEYEHMEM
He MeHee 2 MM?.

2.2.2 Tlopsaaok yCTaHOBKM

2.2.2.1 BHelUHWI BMA YCTPONCTBa NpuBeAeH Ha pucyHkax IM.1-T.6. MexaHnyeckas yCTaHOBKa YCTPOWCTBa
Ha NaHeslb MOXET MPOM3BOANTLCS C MOMOLLbIO 4-X BUHTOB COM/TACHO pa3MeTKe, NPUBEAEHHON Ha pUCyHKe I.4.

2.2.2.2 JnekTpu4yeckas cxema MOAKMIOYEHNS NMpuBeaeHa Ha pucyHke [1.1. YepeposaHue (asHbIX TOKOB
06513aTeNbHO NPOBEPSIETCS NOC/E MOCTPOEHUSI BEKTOPHOW AMarpaMMbl Harpy304HOro peXxuma, MofyYeHHOW B
pexvMe «KOHTpOsb», a TakKe Mo 3HaYeHNO Toka . TOKM AO/MKHbI NOABOAMTLCS C NPSIMbIM YepeaoBaHneM das.
B Tex sHeprocuctemax, rae npuHaTo obpaTHoe uvepenoBaHue a3, TOKM NOABOASATCA COrflacCHO MapKUMPOBKE HA
YCTPOWCTBE, HO aKTUBM3MPYETCS YCTaBKa KOHUrypaumm «O6paTHoe YepenoBaHue das».

OnepatuBHoe nutaHne =24 B, =48 B, =110 B, =220 B vnan ~220 B (B 3aBUCUMOCTUN OT UCMOSIHEHMS) NOA-
KNoYaeTCs K KOHTakTaM «[MutaHune». na ncnonHeHuns 220 B nonspHOCTb NOAKIOYEHUS NMUTaHUS NPOU3BOSIbHaS,
ANs UCnonHeHnin =24 B, =48 B n =110 B Ha kneMMy 1 noaBoaMTCS «+>», Ha KNEMMY 2 MNOABOANUTCS «—»,

2.2.2.3 BHelHWe 3neKkTpruyeckne uenu noakiovatoTcs npy noMoLwwm KNeMMHbIX KOMOAOK.

2.2.2.3.1 W/3mepuTenbHble TOKOBbIE LIEMM MOAKIOYAOTCA K KNeMMHoN konoake X1. KneMMHas konogka
MO3BOMSIET 3KUMaTb OAHOXMIbHBI WMAM MHOFOXWAbHBLIM NpoBoa cedennem ot 0,33 go 3,3 Mm% B cnyuae
NCMosb30BaHUs NPoBOAOB HoMbLIEro ceyeHns HeobxoanMo NpUMeEHNTb Y-06pasHble HaKOHEYHWUKM.

2.2.2.3.2 BxopHble, BbIXOAHbIE 3M1EKTPUYECcKne Lenu, Lenu onepaTtMBHOro NUTaHUS U MHUK CBA3WM Noa-
K/OYAOTCA K pa3beMHbIM KIEMMHbIM KonoakaMm X2-X8 («Cupuyc-21-C») mnmn X3-X9 («Cupnyc-21-C»). Tpu
MOHTa)ke HeobXoAMMO CHavasia BCTaBWTb OTBETHYK YacTb B pasbeM Mo BCeM ANWHe, 3aTeM, y6eaMBLUUCH, YTO
3aLlenikKHyIMcb 60KOBbIE MIACTMAacCoBble (OUKCATOPbI, 3aBUHTUTb ABa (PUKCUMPYIOWNX BMHTA. KneMMmHas konoaka
MO3BOMSIET 3aXMMaTb OAHOXWUIbHBINA MM MHOTOXWUbHBIA NPOBOZ, ceyeHneM ot 0,08 a0 3,3 MM,

2.2.2.4 BbIXxoAHble peneinHble KOHTaKTbl CUFHAIM3aUmMK YCTPOWUCTBA, 3aMblKatoWMecst Npu HEMCNPaBHOCTU
YCTPOMCTBa, BHELIHUX Lienei ynpaerieHnst Uan npy aBapunHOM OTKMOYEHUW NMHUM (KneMMbl «OTkas», «CurHa-
nu3aumns» u «ABapuiHOE OTK/IOYEHME®), MOAKNOYAIOTCS K LEHTPAsibHOM CUrHanusauum MOACTaHUMKM U MOTyT
6bITb BK/THOYEHBI MapasienbHoO.

2.2.2.5 B ycTpoicTBe npeaycMOTpeHa NOACTPOMKa KOHTPACTHOCTM MHAMKaTopa. Ecnn mHdbopMauust Ha
nHamkatope otobpaxaetcsa 6negHo wnm nosiBAsSieTCa noacBeTka oHa, TO Heobxoaumo OTperynvpoBaTb
KOHTPaCTHOCTb MHAMKATOpa No Metoauke n.2.3.2.1.

2.2.2.6 B KOMMNNEKT C YCTPOMCTBOM MOCTaB/ISIETCA CMEHHAs HaTapeiika Ansl COXpPaHeHMsl NaMaTu U Xoaa
YyacoB (napameTpbl cpabaTblBaHWIA) NPU OTK/IOYEHWM OMEPATUBHOIMO MUTaHMS (KOH(Urypauusi YCTpOWCTBa M
YCTaBKM XPaHSTCS B SHEProHe3aBUCUMOWN NaMsaTu U He 3aBUCAT OT Hanuuusl 6atapeiku). Mpu noctaBke yCTpon-
cTBa 6aTapelika yxe YyCTaHOBfeHa B 6aTapeiHblii oTcek. lleped MCnonb30BaHWMEM YCTPOWCTBA A0 MoAauu
onepaTMBHOIO NUTaHMs HEO6X0AMMO NOAKNIOUNTL BaTapeiky, Ans Yero:

— OTBUHTUTb (OMKCUPYIOLLMI BMHT Ha TopUe MOAYNs MUTaHWUs C 3alHENM CTOPOHbI YCTPOMCTBA W MOBEp-
HYTb KpbILKY OTCeka 6aTapeiiku;

— W3BfIeYb 3aLUMTHYIO NJIEHKY AN BOCCTAHOB/IEHNS KOHTaKTa 6aTapen nuTaHus;

— 3aKPbITb KPbILLKY W 3aBEPHYTb (DUKCUPYIOLWMIA BUHT.

3aTeM nogatb MMTaHWME Ha YCTPOWCTBO M y6eauTbCsi, YTO CMMBOM Hanuuusi 6aTapeiikn Ha MHAMKaTope

HaxoAMTCS B COOTBETCTBYIOLLEM COCTOSIHMM — .
Ecnvn nHavkaTop oTobpaXkaeT OTCyTCTBMUE 3apsiaa 6aTapeiku, To oHa Nnbo HemnpaBWibHO YCTaHOB/EHA
(nepenyTaHa NonspHOCTb, MMH0 OTCYTCTBYET KOHTAKT), b0 baTapeiika pa3pskeHa 1 TpebyeT 3aMeHbl.
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2.2.2.7 lepen BBOAOM B 3KCMyaTaumio yCTaHaBnmBaloTcs (NPOBEPSAIOTCSA) 3HAYEHMS] YCTABOK COrlacHoO
ananory, npveeaeHHoMy B [MpunoxeHun . PaboTa C ycTaBKaMu BbIMOSHSIETCS MO METOAMKE OMMCaHHOW B
n.2.3.2.11. Takke BO3MOXHO 3afiaHWe YCTaBOK C KOMMblOTepa Mo OAHOMY M3 KaHasoB CBS3U.

2.2.3 Tocne noak/toyeHmst BCeX Lenein n Npu HaaMuymMm AOCTaTOMHOW Harpy3kyu Ha KOHTPOMPYEMOM Mpu-
coeanHeHMn (opueHTMpoBoYHO bonee 0,1 OT Jyoy) HEOBXOAMMO MPOBEPUTb MPABUILHOCTb BKIHOUYEHWUS YCTPOW-
CTBa MyTEM CHATUS NapaMeTPOB Harpysku B pexnme «KOHTPOsb».

CHATME BEKTOPHOWM AvarpaMMbl OCYLLECTBASIETCS B pexuMe «KOHTposb» Mpy Hagnucu Ha Tabno «Bek-
TOpHasi AnarpaMma» KHonkou «Beoa». Mpu HaxkaTum KHOMKM CHMMAETCSl BEKTOPHAs AuarpamMma TOKOB M TyT Xe
oTobpaxkaeTcsa Ha wHAMKaTope. CuUMTbIBAKOTCS 3HAYEHMS BEKTOPOB M CTPOMTCS BEKTOPHas AMarpaMma Ans
onpefeneHusi npasuibHON (asnMpoBkM Lenen. B3anMHOe pacrnonoXeHue BEKTOPOB AOHKHO COOTBETCTBOBATb
peanbHOMy YepefoBaHuio da3. PasoBble Yr/ibl BEKTOPOB OTCUWTLIBAOTCS OTHOCUTENbHO HanpaBfieHUsl BEKTOPa
I,. OTCcTaBaHue OT BeKTopa .y MHOANMUMPYETCS 3HAKOM «—>»,

LlenecoobpasHo caenatb 2—3 CHATMSA AMarpaMmmbl M COMOCTaBUTb pe3y/bTaTbl C TOMKU 3pEHUst UX MOBTO-
psieMOCTW.

2.3 Wcnonb3oBaHue n3genus

2.3.1 B pexuMe cnexeHnst Ha paboTaloLeM YCTPOMCTBE Ha MHAMKATOPE BbICBEUMBAETCA TOK Harpy3ku u
TeKyllee BPEMS, FOBOPSILLME O PEXUME CIEXEHUS 3a JIMHWEN. B HOpMaNbHOM peXxuMe AO/MKHbI 6biTb MoralleHbl
BCE CUrHanbHblE CBETOANOABI, KPOME UHAUKATOPOB «IUTaHue» 1 COCTOAHUS BblktoyaTens «Bki.» nunn «OTkn.».

Mpu nycke ycTpoicTBa 3aropaetcs cBetoamnon «[lyck 3almuTbl» Ha BPEMS BblAEPXKKW 3anyCcTUBLUENCS 3a-
WNTBI, MOCNE Yero MpovM3BOAUTCS OTKIOYEHWE MPUCOEAMHEHUS, @ Ha MHAMKATOPE BbIBOAMTCA MHQOpMauus o
BMAE NOBPEXAEHMS U MpUYMHE OTKtoYeHUs nHuKn. CpabaTbiBaloT Takxke COOTBETCTBYIOLIME CUMHAMIbHBIE pene U
cBeToanoabl. Ecnm curHan neperpysku CHAMCS paHblue BblAEPXXKM BPEMEHW MYCTUBLUEWCS 3aLUMTbl, TO CBETOAMOA
«[ycK 3alWTbI» MOracHET U YCTPOWCTBO BEPHETCS B UCXOAHbLIN PEXUM 6e3 OTKIOUEHUS BLIKMOYATENS! U KaKoW-
nmbo curHanusaumun. B apxuBe coBbITMIN MOABSATCA 3anMMcK O Nycke CTyneHn MT3 ¢ BpeMeHeM M AaToi Havana v
OKOHYaHMs 3TOro cobbiTus.

B cnyyae cpabaTbiBaHMS YCTPOWCTBA 3alUMThbl HEOBXOAMMO NepenucaTh B XXYpHan BClO MHbOpMaUuio o
[aHHOM cpabaTblBaHWM, UMEIOLLYIOCS B NaMSITV aBapUNHBIX OTKITIOUEHWA.

2.3.2 Paborta c gnanorom

2.3.2.1 B ycTpoiicTBe NpeaycMOTpeHa NOACTPOMKAa KOHTPACTHOCT MHAMKaTopa. [ns BXoAa B PEXUM U3-
MEHEHMS1 KOHTPACTHOCTM MHAMKATOpa HeobxoAMMO B AEXYPHOM peXuMe HaXkaTb OAHOBPEMEHHO KHOMKM «—» U
«<—» U panee, 3TMM Xe KHOMKaMu, OTPEryIMpoBaTh ONTUMasibHOE 3HaYeHne. [N cOXpaHEHUS B MaMSiTU AaHHOM
HACTPOMKM HaZo HaXkaTb KHOMKY «Beog».

2.3.2.2 CTpyKTypa Avanora ycTpoicTBa M306pa)keHa Ha pUCyHKke 3. BepXHWI ypoBeHb COCTOUT U3 Crie-
AYIOLWMX NYHKTOB MeHI0 (pexumMoB): «CpabaTbiBaHus», «KOHTponb», «HacTpokm» 1 «YcTaBku».

Linknuueckuit nepebop MyHKTOB MEHIO OJIHOTO YPOBHS MPOU3BOANTCS HaXaTheM KHOMoK «T» n «l». MNe-
PEXOZ Ha HUXKECTOSILLMI YPOBEHb AManora NPoM3BOAUTCS MPY HaXkaTun KHOMKWU «BBoa». Bbixo4 Ha BbILECTOALMM
YPOBEHb OCYLLUECTB/ISIETCS KHOMKOM «BbIxoa».

Mpu nogaye KoMaHAbl cOpoca CMrHanM3aLUMmn YCTPOMCTBA NPU HaxaTun KHoMkKM «Cpoc», NPOMCXoanT aB-
TOMaTUYECKUI BbIXOA Ha CaMblii BEPXHUWA YPOBEHb AManiora — AEXYPHbIM PEXUM WM OTOBPaXKEHUE BHELLHWX
HeUcnpaBHOCTEMN.

HezaBMCMMO OT TOro, B KAKOM M3 yKa3aHHbIX Bbille MYHKTOB MEHIO HAaxoAMTCs YCTPOWCTBO, BCE (hyHKLMM
CNnexXeHus NOSTHOCTBIO COXPaHSIIOTCS.

[lo BbI6Opa KHOMKOW BEPXHErO YPOBHS MEHIO YCTPOMCTBO HAaXOAMTCS B AEXKYPHOM pexume. Mpu 3ToM Ha
9KpaH BbIBOAATCSA TeKyliMe BpeMs M AaTa, a Takke 3HayeHne asHbiX TOKOB B MEPBUYHBIX UM BTOPUYHBIX
3HaYeHUAX.

2.3.2.3 TMoppobHas cTpykTypa ananora npuseegeHa B MpunoxeHunu I.

2.3.2.4 B 60MbLUNHCTBE PEXUMOB BEPXHSAS CTPOYKa MHAMKATOPA MCMOJb3YETCH KaK «CTaTyCHas» CTPOKa,
raoe otobpakaloTcs cneuunanbHble CMMBOSLI M NMOACKAa3Ka B KAKOM MECTe MEHIO HaxoauTcs noTpebuTens.

B «cTaTycHOM» CTpOKe NpeayCMOTPEHbI CeAyoWME CUMBOJIbI:

IVI — CUrHanu3upyeT CTeneHb 3apsfa CMeHHOM 6GaTapeiku: MOJHYI0 M, COOTBETCTBEHHO, 6GaTapest
pa3psbKeHa UM OTCYTCTBYET;

— CUMBOJ1 NOABNIAETCA, B Cydae €C/in nocne BsBoAa naposns 6bINM N3MEHEHBbI 3HAYEHMS Kaknx-1mbo
YCTaBOK UM HacTpoek. CUMBOJ MCYEe3aeT Nnocse CoXpaHeHUs YCTaBoK.

— CUrHanNU3upyeT, YTO pefakTUpPOBaHME YCTABOK M HAacTpOeK 3arpeLleHo, Tak Kak He BBeeH naposb.
WcuezaeT nocne BBoAa napons.

li — 3dMEHMAET I'Ipe,Cl,bI,CI,YUJ,Mﬁ CMMBOJT B C/ly4ae, eCnn peAaKTUpOBaHMNE YCTAaBOK M HACTPOEK pa3pelleHo
nocne BsoAa napond.
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2.3.2.5 B HopManbHOM paboyeM pexxnuMe YCTPOMCTBO HAaxXoAMTCsl B AEXYPHOM peXMME, KOraa Ha UHAMKA-
TOope OTO6paXxatoTCs BTOPUYHbIE M MEpPBMYHbIE TOKM (ha3, Tekylime aaTta M Bpems. [nsg nepexoda B pexum
yrnpaBneHus AManoroM HeobxoanMo HaXkaTb KHOMKY «BBoa».

2.3.2.6 Ecnu B TeyeHue 5 MUHYT He MpoOM3BOAMINIOCH HaXkaTue KHOMOK YMpaBieHus AManoroM, To Hesa-
BMCMMO OT TOrO, B KakOM peXWME HaxoAMTCsl YCTPOMCTBO, MPOUCXOAUT aBTOMATUYECKWUIA BbIXOA Ha BEPXHMI
YPOBEHb AMasnora — AEXypPHbIN PEXUM UM 0TOBpaXkeHne BHELIHUX HEUCTPaBHOCTEN.

McKkntoYeHne COCTaBNISIET PEXMUM, B KOTOPbIM YCTPOMCTBO NEPEXOAUT NMPU HEWUCMpPaBHOCTU UK cpabaThbl-
BaHUW. B AaHHOM peXuMe HaAnuUCb COXPaHsIeTCA A0 TexX Mop, AaXKe rnocne nponagaHva onepaTtMBHOro MUTaHUA
YCTPOWCTBa, NOKa He 6yAeT HaaTa Nobasi KHOMKa YnpaBfieHMs AManoroM, Yto roBOpUT O TOM, YTO HOBas
WHOpMaLMS 3aMeyeHa onepaTopom.

2.3.2.7 Pexum «CpabaTtbiBaHns» npegHasHayeH Ansl BblBoda Ha nHAMKaTop uHgopmauum o cpabatbiBa-
HUSIX YCTPOWCTBA.

MpeaycMoTpeHo oTobpaxkeHne 9-Tu nocneaHux cpabaTtbiBaHWI yCTpoicTBa. XpaHeHne uHdopMauum op-
raHM30BaHO MO KOMbLEBOMY MpUHUMNY — npu cpabaTtbiBaHun pobasnseTcs HoBas WHdbOpMauus U CTUpaeTcs
camasl ctapas. Takum obpa3oM, B nyHkTe «CpabaTbiBaHune 1» Bcerga XpaHWTCS camas HoBasi MHgopMaums, a B
nyHkTe «CpabaTtbiBaHMe 9» — camas ctapasi.

Mpu ntoboMm cpabaTbiBaHUM YCTPONCTBa C AEMCTBMEM Ha OTK/IKOUYEHUE BbIKSIIOYATESNS MPOUCXOAUT aBTOMa-
TUYECKUIA Nepexoa Avanora Ha nyHKT «CpabaTtbiBaHue 1», rae oTtobpaxaeTcsl MHdopMaums 0 HOBOM cpabaTbliBa-
HUW. [INS LUMKIMYECKOro NPOCMOTPpa NapaMeTpoB JaHHOMO OTKIIIOUEHNS UCTONb3YIOTCA KHOMKM «T» 1 «I»,

Mpy CUUTLIBAHWN PE3Y/LTATOB aBAaPUNHOMO PEXMMa MO KHOMKE «I» Ha MHAMKATOP NOC/ea0BaTeNbHO Bbl-
BOASATCS crneaytolmne napameTpsbl:

—  MpUYMHA OTKJTIOYEHMS JIMHUKM, a TaKkKe JaTa U BpeMs BO3HMKHOBEHUS asBapuu. B cnydae oTknio-
YeHUs MHUMK OT MT3 AONONHUTENBHO BbICBEUMBAETCS BUA NOBPEXAEHUS;

—  MaKCMMasbHbl (asHbIN TOK B MOMEHT aBapuM M ASIMTENIbHOCTb CpabaTbiBaHUS 3awwuTbl (0T MO-
MEHTa 3anycka 40 MOMeHTa cpabaTbiBaHWs KOHTAKTOB pene «OTK.»);

— obuee BpeMsa OTK/OYEHNS BbikNtovaTens (OT MOMeHTa 3anycka A0 MOMeHTa cpabaTbiBaHUS KOH-
TakToB PMO). B cnyyae Bblgaun BbIXOAHOro curHana YPOB Ha uHAMKaTOp BMECTO BPeMeHu OT-
KHOUYEHNS BblAAeTCs Haanuck «Pabota YPOB»;

—  3HayeHuWe MoAynsi Toka 0bpaTHOMN NocnefoBaTENbHOCTY I

—  MpUYMHA BKIIOYEHWUS NIMHUMK, NPeALEecTBYoWas AaHHOMY OTK/IIOYEHUIO, @ TakKxe AaTa U BpeMms
npeaBKIItoYeHns;

—  COCTOSIHME OpraHOB ONepaTMBHOIO YrpaB/ieHUs Ha MOMEHT OTKJTIOYEHWUS;

—  MOAynuM n a3oBble Yribl BEKTOPOB BCEX TOKOB OTHOCUTESIbHO BEKTOPA TOKa a3bl A.

2.3.2.8 Pexxum «KoHTponb» npeaHasHayeH Ans BblBOAA Ha MHAMKATOP TEKYLUMX 3HAUEHMI HanpsKeHWiA
M TOKOB HYJ/IEBOM MOCNEA0BATENBHOCTM, @ TaKXKe COCTOSIHWSI BXOAHbLIX AWCKPETHBLIX CUFHAMOB, TEKYLUMX AdTbl W
BpeMeHW.

[JaHHbIN pexxuM yaobHO MCMonb30BaTb MpW Hanaake Ans NPOBEPKWU LIENIOCTHOCTU BXOAHLIX Lenel, npa-
BMUNbHOCTW NOABEAEHUSI CUTHANoB U T.4. Takxke 6narogaps AaHHOMY PeXWMMy UMEETCS BO3MOXHOCTb KOHTPO/IM-
poBaTb OCHOBHblE MapaMeTpbl YCTPOMCTBA NpY 3KChyaTauum. s 3Toro 60/bWMHCTBO aHaoroBbIX NapaMeTpoB
oToHpaXkaeTcs Kak BO BTOPUYHbIX, TaK U B MEPBUYHBIX 3HAYEHMSIX.

2.3.2.9 B pexume «KOHTpOMb» NpeaycMOTpeHa BO3MOXHOCTb NPOCMOTPA 3HaYeHNI (pa3HbIX TOKOB.

2.3.2.10 Pexum «HacTpoliku» npegHasHayeH Aans npocMoTpa M peaakTUpOBaHUSI MapaMeTpoB CEepBUC-
HbIX (PYHKUMI YCTPOWCTBA, TaKMX KakK: WMHTEpdEeNCbl IMHUKM CBSI3W, ocuuiniorpad, HaiuMume CUHXPOHM3aLMU
BpEMEHW, TEKYLUME faTa U BpeMs.

M3meHeHne niobbix MapamMeTpoB, KpOMe TeKYLUMX AaTbl U BPEMEHM, pa3peLlaeTcsl TOMbKO NpU NpaBuiibHO
BBEOEHHOM naposie. B kauyecTBe napossi UCnonb3ytoTcs nocnegHue 4 umcdpbl 3aBOACKOrO HOMepa YCTPOCTBa.
MeToauka BBOAA LMPOBLIX NapaMeTpoB, B TOM YMCie Napossi, onucaHa B n.2.3.2.12. 3anpoc napons Npoucxo-
AUT Npu BbIGOpe MapaMeTpa, KOTOpbIi HEOBXOAMMO OTpPeAaKTUPOBaTb, M HaXaTUM Ha KHOMKy «Beoa». Mocne
3TOro ANs pefakTUPOBaHWS OCTaslbHbIX YCTaBOK MM HAaCTPOEK BBOAUTL Maposib 3aHOBO HET HEO6X0AMMOCTM.

CoxpaHeHue BBeAEHHbIX NMapaMeTpoB MPOUCXOAMT NPU BbIXOAE M3 peXnMa UX peaakTMpoBaHus (M3 MeHHo
«HacTpoiikn») ¢ npeaBapuUTENbHON Bbldayel Ha MHAMKATOP COOTBETCTBYHOLLEro 3anpoca.

2.3.2.11 PexunM «YCTaBKku» rpegHasHadeH Ans NnpocMoTpa U peaakTUPOBaHWS YCTaBOK 3allMUT U aBToMa-
TUKM ycTpoicTBa. C MOMOLLBIO YCTaBOK MMEETCS BO3MOXHOCTb BBECTM WM BbIBECTM M3 paboTbl pasfinyHble
(yHKUMM, a TaKKe 3aaaTb MX YMCIOBbIE MAPaMETPbI.

CoxpaHeHune BBefleHHbIX YCTaBOK NPOM3BOANUTCSA MPU BbIXOAE U3 pexXnMa «YcTaBku». [pn 3TOM Ha UHAK-
KaTope BbIBOAMTCS COOTBETCTBYIOLMI 3anNpoC C BO3MOXHOCTbIO BblIGOpa: COXPaHUTb YCTaBKM WM OTKasaTbCs OT
BBEEHHbIX M3MeHeHWIA. BBoa B AeiCTBME YCTaBOK NPOMCXOAMT OAHOBPEMEHHO, YTO NPeAoTBpaLUAET HenpaBwib-
HYIO paboTy YCTPOICTBa NpU CMEHE TOMbKO YacTy U3 B3aMMOCBSA3AHHbLIX YCTaBOK. 3TO MO3BOJISIET peaakTnpoBaTh
YCTaBKM Ha BKIIOYEHHOM 3alUMilaeMoM obbekTe.
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Mpu BBOAE YCTABOK HeobxoamMmo obszaTenbHo npoBepsitb BCE YCTABKWM, npeaycMoOTpeHHble B YCTpOW-
CTBE, BBUAY BO3MOXHOIO B/IMSIHWS «3abbITbIX» YCTABOK Ha paboTy yCTpoicTBa.

Mpy BbiIXoAe Ha BEPXHWI YpOBEHb AManora MPOMCXOAMT aBTOMATMYECKM COpoC 3HauyeHus naponsi B
HOMb. [pyMyeM 3TO NPOUCXOAUT KaK MpWU YMbIWIEHHOM BbIXOAE ONepaTopoM, Tak M B C/lyvae, €Cnn BbIXOA Ha
BEPXHWUI YpPOBEHb MPOM3OLLEN ABTOMATMUECKM MOC/E <«MNPOCTOs» YCTpoicTBa 6onee 5 MMH. ITO no3Bonsier
NpeaoTBpaTUTb HECAHKLMOHMPOBAHHbLIN AOCTYN K M3MEHEHWIO YCTaBOK, B C/lyyae ecnin onepaTop Ciy4YailHo
OCTaBW/ YCTPOWCTBO Ha AO/FOE BPEMSI B PEXMME peAaKTMPOBaHMs.

YcTaBkM MMEIOT crieumanbHbli Bydep namaTu ans peaakTUpoBaHWsl YCTAaBOK, MO3BOMAIOLWIMIA COXPaHATb
BBEZIEHHbIE M3MEHEHUSI MPU CNyYalHbIX nepepbiBax B paboTe (cpabaTbiBaHWe OAHOW M3 3alUMUT, UCUYE3HOBEHME
onepaTMBHOIO NUTaHus). Hanpumep, ecny Bo BPeMSi BBOAA YCTaBOK NMPOM30LWI0 cpabaTbiBaHWE, TO YCTPOMCTBO
aBTOMATMYECKM BbIMAET U3 peXMMa peaakTUpOBaHMsl YCTaBOK M OTOBPasMT mapaMeTpbl 4aHHOMO cpabaTbiBaHUS.
Ons Toro ytobbl NPOAO/IKUTL peAakTUpOBaHWE HEO6XOAMMO CHOBA BOMTM B PEXWM peaakTUpOBaHMSI YCTABOK,
npuyeM MNpouM3BeAeHHblE paHee W3MeHeHust 6yayT BOCCTAHOBMEHbl M HET HeobXxoAuMMOCTM BBOAWUTbL YCTaBKM
3aHOBO.

2.3.2.12 BBoa UMbpPOBbLIX 3HAYEHUIA NAPAMETPOB U YCTaBOK.

[ns BBOAA 3HAYEHMWsI YCTaBKM HEOBXOAMMO Bbl6GpaTb COOTBETCTBYIOLIMIA MYHKT MEHI0, HaXkaTb KHOMKY
«BBog». 3aTeM MNOSIBUTCA HOBOE OKHO, rAe Miajwas uvdpa ycTaBkKM HayHeT Muratb (€Ciu peaakTupyetcs
yCTaBka, TO HeobxoAMMO NpeaBapUTENIbHO BBECTW Mapofib MO METOAMKE OMWCHIBAEMOM B AAHHOM MyHKTE).
KHornkamn «T» 1 «I» HeobxoaMMo yCTaHOBMTb Tpebyemoe 3HaueHue UMdpbl. 3aTeM HaXaTb KHOMKY «<»,
HauHeT MuraTb cnegytowasn undpa. AHanorM4yHo yYCTaHOBUTb BCe Umdpbl yCTaBkK. Mpn HaxaTum KHonkn «Beog»
MpOU3BOAUTCS COXPAHEHWE BBEAEHHOr0 3HayeHusi yctaBku. Ecnu B noboit MOMEHT BBOZA HaXkaTb KHOMKY
«Bbixoa», To 6yAeT BO3BpaLLeHO CTapoe 3HaYeHMe YCTaBKM.

2.3.3 CrpykTypa Avanora npuBeaeHa B Tabnumue XK.1.

2.3.4 OnucaHue yCTaBOK YCTPOMCTBa.

2.3.4.1 B ycTpoiicTBE peanv30BaHO ABa Habopa YCTaBOK, MEPEK/IIOYAEMbIX C MOMOLLbO AUCKPETHOro
Bxoaa «Habop yctaBok». [pn OTCYyTCTBUM CUrHana Ha BXOoAe AEWCTBYET NepBbIi HAbop YCTABOK, NMPU HannMuum —
BTOpoi. Ecnn B ncnonb3oBaHUM BTOPOro Habopa HeT HEO6XOAMMOCTU, TO MOXXHO OCTaBWTb 3TOT BXOA HEMOAK/IIO-
YeHHbIM M NOMb30BaTbCS TO/IbKO NepBbiM HAbopoM.

Bce ycTaBkM ycTpoicTBa AeNATCS Ha rpynnbl NO CTyMEHAM M BUAaM 3allmTbl, @ Takxke obLlime, OTHOCALWN-
ecsl K hYHKLMM U MECTY YCTAHOBKM YCTPOWCTBa B LIESIOM.

2.3.4.2 VI3MeHeHue YyCTaBoK, KpoMe TeKyLMX AaTbl N BPEMEHW, pa3peLleHo TOMbKO Nnocse BBoda napons.
Heobxoanmo obszatenbHo npoBepssTb BCE YCTABKW, npeaycMOTpeHHble B YCTPOWCTBE, BBWAY BO3MOXHOMO
BANSHNSA «3abbITbIX» YCTAaBOK Ha paboTy 3alumThbl.

2.3.4.3 B ycTpoiicTBe peann3oBaHa BO3MOXHOCTb KOMUPOBaHWS HabopoB YCTaBOK. NS TOro YTobbl CKO-
nMMpoBaTb OAMH Habop B ApYroi, HeO6XOAMMO BOMTM B COOTBETCTBYIOLWIMI MYHKT MEHIO, BbibpaTb HampaBfieHne
KOMMpOBaHWSA U BBECTU Naposb ANs NOATBEPXKAEHMS Onepaumu.

2.3.4.4 [onyckaeTcs USMEHEHME YCTaBOK Ha BKJIIOUEHHONM JIMHWK, NMPU 3TOM BBOA HOBbLIX 3HAYEHUN yCTa-
BOK MPOVCXOAUT AJISl BCEX YCTAaBOK OAHOBPEMEHHO, YTO rapaHTUPYET OT JIOXKHbIX OTK/IOYEHWUI NMPU CMEHE TOSbKO
YacTu M3 B3aMMOCBSA3aHHbIX YCTaBOK. lNepes BBOAOM WMCMpaB/EHHON rpynnbl YCTaBOK B paboTy 3aAaeTcs BOMpOC-
npeaynpexaeHne Anst BO3MOXHOCTM OTKasa onepaTopa Npu COMHEHUSIX B CBOUX AENACTBUSIX.

2.3.4.5 OnwucaHue HasHa4yeHWs yCTaBOK yCTPOMCTBA NpuBeaeHo B Tabnuue 9.

Tabnvua 9
O6Lwue ycTaBKkun
Urom, KB lNepBUYHOE HOMUHAJIbHOE 3HAYeHME HaNpsHKeHUs
Tuom A MNepBMYHOE HOMMHAJIbLHOE 3HAaUYeHUE TOKa TPaHCOPMaTOPOB TOKa, K KOTOPbIM NMOAKIOYAET-
Csl YCTPOWCTBO
Tyckor, C BpeMsi cpabatbiBaHusi cTyrnieHen MT3 nNpu yCKOpeHUK

PexxnM curHanusauum | Mo3BonsieT npy 06Hapy)XeHUW BHELHEN HEMCNPABHOCTU BKJIOUATb pene «CurHanmsaums»
KaK MOCTOSIHHO, A0 cbpoca ero KHOMKOWM KnaBuaTypbl Uam no TY, Tak U Ha onpeaeneHHoe
Bpems oT 1 ao 20 ¢, AoctaTouHoe Anst cpabaTbiBaHWs LEHTPabHON CUrHanv3aumnm noacTaH-
umn. Mpun 3TOM MOXHO M36exaTb 6/TOKMPOBKM LIEHTPANIbHOW CUFHANM3aUMKN NPy MNOCTOSIHHO
«BUCALLEM» curHane. MNpu NosiBfIeHMN HOBOW HEMCNPABHOCTM BHOBb MpPoM30MaeT (opMUpo-
BaHWE UMNY/IbCa TAaKOW XXe 3a1aHHOV AJIMTENIbHOCTU

TT casbl B OnpenensieT HanMume U3MepuTeNbLHOro TpaHcchopMaTopa Toka B ase B. Mpu ero oTcyT-
CTBMM 3HAYEHME TOKa B (ha3e B BOCCTaHaBIMBAETCA PaCcHETHLIM METOMIOM

KOHTaKT aBTOMaTa 3a/1aeT TUN UCMO/b3YEMOro KOHTaKTa aBTOMaTa LUMH NUTaHWs BbICOKOBOMbTHOIO BbIKOYa-

Lun Tens. MNpu OTCyTCTBUM aBTOMaTta HEO6XOAMMO AAHHYIO YCTABKY NEPEBECTU B MOJIOXKEHUE

«H3» 1 octaBuTb BX0A, «ABTOMaT LUIM» HENnoaKNOYEHHbIM
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LiBeT cBeTOAMOa0OB
«BKJ1» n «OTKJT»

OnpenensieT NpUHATYIO B 3HEprocucTeMe KOMBMHALMIO LIBETOB AN MOJIOXEHWI BbIK/tOUaTe-
N1 «BKJIOYEH» U «OTKIIIOYEH»

YctaBkn MT3

OyHKUNSA

Mo3BoNsieT BBECTM UM NOSTHOCTBIO BbIBECTU AAHHYIO CTYMNEHb 3alnThbl. 3a4aeTcs Bbl60pOM
U3 ABYX BAapuaHTOB: «Bkn» unn «OTkN»

[OeictBue

Onpepensiet, paboTaeT M AaHHas CTyneHb Ha OTKJIOYEHUe UK HeT. 3aJaeTcs BbIbopoM 13
ABYX BapuaHToB: «CurHan» wnm «3awmTa». CtyneHm MT3, paboTatowme Ha curHan, He
BbI3bIBalOT cpabaTbiBaHune pene «Iyck MT3»

~
>

MoporoBbIii TOK CpabaTbiBaHUS AAHHOW CTYNEHW 3alUMThl. 3aAaHUe UAET B amMnepax
BTOPUYHOIO TOKa, HEMOCPEACTBEHHO NOABOASILLErocst K YCTPOUCTBY

Bpems cpabaTtbiBaHUsi CTyneHu 3aWwunThl B cekyHaax. Ecnv ans cTyneHu 3agaHa 3aBucuMas
XapaKTEPUCTVKA BbIAEPXKKMA BPEMEHW, TO 3TON YCTABKOWM onpeaensieTcst napaMeTp 7yqr Ans
dopmyn (2)-(6). Ans MT3-4 3agaeTca aBa BpeMeHn cpabaTbiBaHMS: HA CUTHa M Ha
OTK/IOYEHME

XapaKTepucTvka

OnpepnensieT Bua BpeMATOKOBOM 3aBUCUMOCTU CTyneHn MT3 1 NO3BOSET BbIOpaTb OAHY U3
LUECTV 3aBMCMMOCTEN: HE3aBMCMMasi, HOPMaJibHO MHBEPCHas!, CUbHO MHBEPCHAs!, YPE3BbI-
YailHO MHBepcHas, Tuna PT-80, Tuna PTB-1. Mpu 3aBMCMMbIX XapaKTEPUCTUKAX YCTaBKa
BPEMEHM BbIAEPXKKU AEUCTBYET Kak KO3ULMEHT, 3aatoLLMii MapaMeTpbl COOTBETCTBYIO-
Len kpmBoW. Mpadunkn KpuBbLIX NpUBEAEHbI B MPUIOXEHUN

Yckopenue

MosBonsieT BBOANTb ApYroe ( Tycor) BpeEMsi cpabaTbiBaHus cTyrnieHeln MT3 Ha BpeMsi
(Tyexop + 1 €) MOCNE BKIIIOYEHNS BbIKNIOYATENS AN YCKOPEHUS cpabaTbiBaHWs 3alLUWTbI NPy
BKJ/IIOYEHNM HA KOPOTKOE 3aMblkaHune (BBOA YCKOPEHUS Npu onpoboBaHum)

ArnB

PaspeluaeT vnu 3anpewaet dopMmpoBaHne UMKIoB AlNB nocne oTKAYEHNS BbIKOYaTeNs
OT AAHHOWN CTYMNEHMW 3alUUTbI

Ycraskun 300

QyHKUMS

Mo3BonseT BBECTU MW NONHOCTbIO BbiBeCTU 300

[JeictBue

OnpepenseT, paboTaeT NM 3aliMTa Ha OTK/IOYEHUE UNU HET

/1

OTHoLleHMe Toka 06paTHOMN NOCNeA0BaTENBHOCTU K TOKY NPsSIMOV NOCNeA0BaTeNlbHOCTM, MpU
KOTOPOM MPOUCXOAUT cpabaTbiBaHWE 3aLUMTHI

7, C

BpeMs cpabaTbiBaHUsl B CEKYHAAX

ArnB

PaspeluaeT nnm 3anpewaet dopMmpoBaHne UMKIoB AlNB nocne oTKAYEHNS BbIKOYaTeNs
OT AaHHOWN 33Tl

YCTaBKM AYroBOM 3al4MUTbI

KOHTpPO/Ib N0 TOKY

Pa3pellaeT oTKIOYEHNE BbIKOYaTENS TOMILKO NPU MPeBbILLEHNN TOKOM 3aaaHHoM YCTaBKM

IA

MoporoBbIvi TOK CpabaTbiBaHWS NPy BKIIOYEHHOM KOHTPOJIE MO TOKY

Ycrasku ABP

QyHKUNS

OnpepensieT Hannume dyHKumn ABP

Tasp, C

BpemMs 3aaep)XKu BKITHOYEHUS No KoMaHae «Bkn.ot ABP»

YcraBku J13LU

QyHkums N3

Onpegensier Hannyme dyHkumm JI3LU

LA MNMoporoBoe 3Ha4eHne Toka cpabatbiBaHms J13LU

7, ¢C Bpems 3agepxkn cpabaTbiBaHus J13LU

Cxema BbibupaeT nocnegoBaTenbHyO MW NapaaienbHylo cxeMy peanusauumn 6aokmposky J13LL.
MNpu 3TOM Ha BXxoabl «bnokuposka J13LL I cekumm» n «bnoknposka JI3LU II cekumm» AOMKHbI
NOAK/IOYaTLCA NOCNef0oBaTeNbHO COEANHEHHbIE HOPMabHO 3aMKHYTblE BbIXOAHbIE KOHTaKTbl
Wy NapasnnenbHO COeANHEHHbIE HOPMabHO Pa30MKHYTbIE KOHTaKTbl «Iyck MT3» duaep-
HbIX 3aLUT COOTBETCTBEHHO.

Ycrasku YPOB

QyHKUMS Onpegensier Hann4yne gyHkumn YPOB-BbIX0A

LA MoporoBoe 3Ha4yeHne Toka cpabaTbiBaHms YPOB-BbIxog

7, ¢C Bpemsi 3agepxkn cpabatbiBaHust YPOB-BbIxog

KoHTponb Bxoaa no I

OnpenensieT Hann4yne KOHTPOsS MO TOKy (MO NMPEBbILEHNIO MUHMMATbHOM ycTaBku MT3) ans
BXOAHbIX curHanos «YPOB I cekuun» n «YPOB IT cekunmn»

Bxon 1...13

OyHKUNS

3apaeT YHKUMIO, BbIMOMHAEMbIM AaHHbIM BXOAOM: MOXET NMPUHUMATh 3HaYeHNs «BHeLLHWI
curHan», «BHellHee OTKOYeHne», «KoMaHaHoe BKItoYeHne», «KoMaHaHoe OTKoYeHne»
WM 6/10KMPOBKaA JH060M M3 MMEIOLIMXCS 3alUUT
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AKTUBHBI YPOBEHb

«1» — aKTMBHbIM SIBNSIETCS HafMuMe HanpsXeHus Ha Bxoae
«0» — aKTMBHbIM SIBNSIETCSA OTCYTCTBUE HAMPsSXKeHUs

7, C Bpems 3agepxkn cpabaTbiBaHUsl BXoAa

YPOB Myck YPOB nocne oTK/OUYEHNs OT 3TOro Bxogda (Npu 3aaHHON dyHKUMM — «BHeLHee
OTKJIIOYEHNE)

Nmsa CooblyeHre, oTobpaxaeMoe Ha MHAMKATOpe, Npy cpabaTbiBaHWM OT 3TOrO BXoAa

Pene 1...4

Touka OnpegensieT To4YKy NOAKAYEHMSI Ha PYHKLMOHANBbHON IOMMYECKON CxeMe

Tcras C Bblaepykka BpeMeHu Ha cpabaTtbiBaHue pene nocne NosiBAeHNs CMrHana B YKa3aHHOM C
MOMOLLbIO YCTaBKU «70Yka» MecTe (hyHKLMOHANbHOW NTOrMYECKON CXeMbl

Ts038p, C Bpems Bo3BpaTa pene nocne CHATUS CMrHana B YKa3aHHOM C MOMOLLbIO YCTaBKU «TOYKa»
MecTe (PYHKLUMOHASIbHOM NNOrMYECKON CXEMbI

Pexxnm Pexxkum paboTbl pene: 6e3 dpukcauum (cneaswmin), ¢ pukcaumen (oo cépoca) Mam UMNybC-
HbI (1 cekyHaa)

Ceetoamnoabl CurHan 1...2 v bnokuposka 1...3

Touka OnpegensieT ToYKy NOAKAYEHMS! Ha PYHKLMOHANbHON IOMMYECKON CxeMe

7, ¢ Bblaepykka BpeMeHn Ha cpabaTbiBaHMe CBETOAMOAA NOC/E MOSB/IEHMS CUTHaa B YKa3aHHOM
C MOMOLLbIO YCTaBKU «Toyka» Mecte byHKUMOHANbHOW SIOrMYEeCcKoW CXEMb

Pexxum OnpepgensieT pexuM paboTbl CBETOANOAA — B CNIEASILLEM PEXUME UK C pUKcaumein cpabaTtbl-
BaHus (bnnHkep), Ao cbpoca curHanom «Cépoc»

Mwuranune Onpepensiet pexxmm paboTbl CBETOAMOAA — C MUTaHUEM, IN6O C NOCTOSIHHBIM CBEYEHWEM MpU
cpabaTtbiBaHWUK

YcTaBKM BblK/loYaTens

YnpasneHue Hannuve dyHKUMKM ynpaBneHus BbikoyaTeneM. Mpu OTKIOUYEHHOW YCTaBKe 3almTa
[ENCTBYET TOJIbKO Ha OTKJIIOUYEHME BbIKoYaTeNsl, PyHKUMS BKITHOYEHNS (B TOM YMCE OT
AMB) 1 KOHTpONS Lienel ynpasneHusi BbIBOAUTCS U3 paboThl

Taim C 3apaeT AOMNONHUTENBHYIO 3a4epKKy nepes CbeMOM CUIHaMa Ha BKIlOYEHWe BbiKYaTens

nocne npuxoaa curHana «Bxop PINB». YAnNMHeHME curHana BKIOUYEHMSI NO3BONSIET bonee
HaAEXHO ynpaBnsTb BbIKAKYATENEM

OrpaHunyeHue «Bkn.»

OrpaHuyeHne AnUTeNbHOCTK cMrHana «Bkn.». YCTaBKy MOXHO BKOYATb TOSIbKO MpU
ncnonb3oBaHuu aononHutTenbHoro BHELUHEMO MPOMEXYTOUYHOIO PEJIE, cnocobHoro
pa3pbiBaTh TOK COIEHOMAA BKIIKOYEHUS BbIKIKOYaTENS

OrpaHunyeHue OrpaHunyeHune gnnTenbHOCTU curHana «OTKN.». YCTaBKy MOXHO BK/IOHYATb TOMLKO Npwu

«OTKN.» ncnonb3oBaHuu aononHutTenbHoro BHELUHEMO MPOMEXYTOUYHOIO PEJIE, cnocobHoro
pa3pblBaTb TOK CO/IEHOMAA OTK/IKYEHUS BbIKKOYaTens

Tmakc i C MakcvManbHoe BpeMsi BKIIKOYEHNS BbikoyaTens. Mo ucreuyeHmmn storo BpeMeHn opmmpy-

€TCS CUrHa/M HEMCNPABHOCTK «3afepiKka BKOYeHus». [pu BK/tOYEHHOW ycraBke «OrpaHu-
yeHne «Bkn.»» No NCTeyeHnn 3Toro BpeMeHN CHUMaETCa CUrHan C pene «Bkn.»

Tmakc orxm C

MakcuMasnbHoe BpeMsl OTKJTIOUYEHMS BbiktovaTesst. 1o UcTeyeHnn 3Toro BpeMeHn hopMmpy-
€TCA CMIHaN HEUCMPaABHOCTU «3afiep)KKa OTKIHOUEHMS». Mpu BKIOUYEHHOM ycTaBke «Orpa-
Hu4YeHne «OTK/.»» MO UCTEYEHUM 3TOr0 BPEMEHW CHUMAETCS CMrHan ¢ pene «OTk.»

TY no JIC

OnpepensieT BO3MOXHO /11 yripaB/ieHNe BbIKNK4YaTeneM no JMHUN CBA3N

KeuTtunposaxue (TY)

OnpenensieT, Hy>XHO N 6yaeT 0bsi3aTeNbHOE «KBUTUPOBAHUE» BbIK/IOYATENS NPUCOEANHE-
HMA (noaaya KOMaHAbl OTK/IOUYEHUS Ha aBapUIMHO OTKJTIOUMBLUMIACS BbIKMOYATENb, CHUMAO-
Was «MuraHue» ceetoamoda «OTK.» U OTK/OUaloLLEe pene «ABapUIMHOE OTKITIOYEHME)
nepen noaayei curHana Ha BkodeHune no TY wnm no JIC. Ha BkloyeHne oT kitoya
yrNpaBfieHns 3Ta yCTaBKa HE PacnpoCTPaHSIETCS — ANsl HEr0 «KBUTUPOBAHUE» ABJSIETCS
Bcerga obs3aTesibHbIM

PaspeweHne TY

OnpegensieT, KaknM cnocobom paspeluaetcs paborta MectHoro (OT K/to4a) 1 Teneynpaene-
Hus (oT TY 1 JIC). B nonoxeHnn «Mepekn.» pexuM paboTbl onpeaenseTcs nepekatoyaTenem
«MY/TY>», nOAKNIO4YEHHBIM K BXxoAy «Pa3pelueHne TY>»: npyu Hannu4mMm curHana paspeLleHo
TeneynpasfieHue, Npy OTCYTCTBUM — yNpaBneHue oT ko4a. B nonoxenun «Bceraa»
Teneyrnpas/ieHne 1 ynpasfieHne OT KoYa paspeLleHbl BCceraa, 3ToT pexnM TakKe MoXeT
NCNosb30BaTbCs, €C/n nepeknoyvaTesb «MY/TY» paspbiBaeT uenu «OTkI. oT TY», «OTK/. OT
Knoya», «Bkn. oT TY» n «Bkn. OT Ko4a» 1 He 3aBoanTCA Ha BXxoA «Pa3peweHne TY». B
nonoxeHun «Ha Bkn.» pexum paboTbl onpegenseTca nepexknovarenem «MY/TY», nogkto-
YeHHbIM K BXoay «Pa3pelueHune TY», HO AENCTBYET OH TONbKO Ha KOMaHAY BK/OYEHWS,
OTK/IIOYEHME B 3TOM peXunMe paspeLleHo Bceraa.
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2M0O2 OnpenensieT Hannyne BTOPOro 3/1EKTPOMArHUTa OTK/IOYEHUS. Mpy BKIOUYEHUM 3TOM YCTaBKM
HeobxoaMMO A51s 0AHOr0 M3 NPOrpaMMMpyEMbIX BXOAOB 3a4aTb GyHKUMIO «PMB2» u

MCNOJZIb30BaTb 3TOT BXOA4 A1 KOHTPOIA LUENOCTHOCTU BTOPOIro 3JIEKTPOMArHUTa OTK/IKOYEHUSA

2.3.5 YCTpoicTBO BbISBNSIET U UHAMLMPYET 60/bLIOE KONMYECTBO HEMCNpPaBHOCTEN BHELWHEro obopyao-
BaHus. [py 06HApY>XEHUM TAKMUX HEMCNPaBHOCTEW cpabaTbiBaeT pene «CUrHanmnsaums» 1 BKIOYAETCa CBETOANON
«BHelLHSA HeNCNpaBHOCTL» Ha NepeaHel naHenn ycTtpoicTea. CNMCOK BbISIBNSIEMbIX HEUCNPaBHOCTEW NPUBEAEH
B Tabnuue 10.

Tabnvua 10

N° 0603HaueHne PacumdgpoBka

1 |C6oli nuTaHus 3adukcMpoBaHo NosHoe nponajgaHne onepaTUBHOrO NUTaHWS, NOAABAEMOrO Ha
YCTPOWCTBO

2 |HeucnpasHoctb KB/KO CocTosiHmne Bxoaos PO v PIIB OT KaTyLleK BKOYEHNS U OTKIIIOUYEHNS COXPaHSIeTCs
0VHaKOBbIM B TeveHue BpeMeHn 6onee 10 ¢

3 |Astomar LUM OTKNOYEH aBTOMAT WWMH NUTaHWS BbIKOYaTenNs

4 | Bnokuposka J13LL 1 BxoaHow curHan «bnokuposka J13LU I cekumm» munm «bnokuposka 3L II cekunm»

5 |bnoknposka J13LU 2 yaepxuBaeTca B 6nokumpytolem coctosHum 6onee 100 ¢

6 |CurHan gyroson 3awutbl | MpUCyTCTBYET BXOAHON curHan «CurHan AyroBou 3allnTbi»

7 |[Qyrosas 3awmTa 1 MpucyTCTBYET BXOAHOW curHan «[yrosas 3alwmTa I cekummn» unu «[yroeas 3almra

8 |[yroeas 3awmTa 2 II cekummn» npwv BKITKOYEHHOM ycTaBKke «KOHTPOJIb MO TOKY» U OTCYTCTBUM TOKA
BblLLE MYCKOBOro

9 |lNeperpy3ka Cpabotana cTyneHb 3awmuTbl MT3-3, BKIOYEHHas Ha CUrHan

10 |Bxog YPOB 1 MpucyTcTBYET BXOAHOW curHan «YPOB I cekumm» unm «YPOB II cekumm» npm

11 |Bxog YPOB 2 BKJIIOYEHHOW YCTaBke «KOHTPO/Ib MO TOKY» U OTCYTCTBMM TOKA BbILIE MYCKOBOIO

12 |O6pbiB CpaboTana cryneHb 3awmTbl OT 06pbiBa ha3bl, BKIOYEHHAs HA CUrHan

13 |BH.curHan 1 * MosiBuncsa curHan Ha Bxoae «Bxoa 1» | Mpu 3aaHHON YHKLMM COOTBETCTBYIOLLEMO

14 |BH.curHan 2 * MosiBUNCSA curHan Ha Bxofe «Bxopa 2» | BXoaa — «BHelw.curHan»

15 |BH.curHan 3 * MosiBuNcs curHan Ha Bxoge «Bxoa 3»

16 |BH.curHan 4 * MNosiBUNCS cMrHan Ha Bxoge «Bxoa 4»

17 |BH.curHan 5 * MosaBuncsa curHan Ha Bxoge «Bxop 5»

18 |BH.curHan 6 * MNosiBuNCS cMrHan Ha Bxoge «Bxog 6»

19 |BH.curHan 7 * MNosiBUNCS cMrHan Ha Bxoae «Bxog 7»

20 |BH.curnan 8 * MosiBuNCS cMrHan Ha Bxoge «Bxoa 8»

21 |BH.curnan 9 * MNosiBuNCS cMrHan Ha Bxoge «Bxog 9»

22 |BH.curHan 10 * MosiBuncs curHan Ha Bxoge «Bxoa 10»

23 |BH.curHan 11 * MosiBuncs curHan Ha Bxoae «Bxoa 11»

24 |BH.curHan 12 * MNosiBuncs curHan Ha Bxoge «Bxog 12»

25 |BH.curHan 13 * MosiBuncs curHan Ha Bxoge «Bxoa 13»

26 |3agepxka OTK. B TeyeHue BpeMeHn 7orxr max HET OTKIIOYEHUS BbIKIKOYATENS

27 |3apgepxxka BK. B TeyeHue BpeMeHN 7gxr max HET BKIIHOYEHMS BbIKIKOYATENS

28 |Het baTtapenku He ycTaHOBNEH MW pa3psiXXeH 3N1eMEHT NUTaHUs

29 |HeT uMn.cuHxXp. Mpw BKIOYEHHOW CMHXPOHMU3ALMM BPEMEHW HE MPULLIEN CUHXPOUMIY/bC B TEYEHUE
ABYX LMKIOB

30 |C6oin namsit MoBpexaeHa MHGOpMaLKMs B onepaTUBHOM NamaTh (apxmB cpabaTbiBaHWI U
OCUMANIOrpamMm)

31 |HeucnpasHoctb KB/KO2 | CoctosiHne Bxogos PO v PMB2 (3aaaétcs Kak PyHKUMS NporpaMmMuMpyemMoro Bxoaa)
OT KaTyLUeK BK/IIOYEHMS U OTKIIOYEHUS] COXPAHSETCS OAUHAKOBbLIM B TeYeHne
BpemeHn 6onee 10 ¢

* - HAANWUCb NPOrPaMMUPYET MOJb30BaTeNb (B Tabnule NPUBEAEHO 3HAYEHNE MO YMOMUYAHMIO»)

OOHOBpPEMEHHO Ha MHAMKaTope MOXEeT 0T06pa)KaTbC$I He 6onee TpEX HEMCI'IpaBHOCTel‘;I. Ecnn ogHoBpe-
MEHHO BO3HUKAET YETbIPpE NN 6onee HeMCI'IpaBHOCTel\;I, cnpaBa OT HaAMUCKU NOABNAAKTCA CUMBOJIbI «» n «T». B
3TOM C/ly4dae Ansa NnpocMOTpPa OCTaJIbHbIX HeVICI'IpaBHOCTel\;I MO>XHO BOCMO/Ib30BaTbCst KHOMKaMu «d» n «T»,
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3 TEXHUYECKOE OBCJTY>KUBAHUE

3.1 O6wwme ykazaHus

TexHunyeckoe 06CyXMBaHNE YCTPOMCTBA BKIIOYAET:

—  MpOBEpPKY 1 peryaMpoBKy Npu NEPBOM BKITHOHYEHUM.
—  nepvoanyeckmne npoBepku TEXHUYECKOIO COCTOSAHUS.
—  TEeCTOBbIN KOHTPOJb;

—  3aMeHy 3/1eMeHTa NUTaHus.

3.1.1 TpoBepKy 1 perynmpoBKy Npu NepBoM BKJIKOYEHUM NPOBOAST B NOSHOM obbeMe pasgena 3.2.

3.1.2 MNepuoanyeckmne nNpoBepkU TEXHUYECKOrO COCTOSIHUS MpOBOASAT yepe3 3—6 neT. lNepBytlo nepuoau-
YeCKyto MpoBEPKY pEKOMEHAYIOT NPOBOAUTbL Yepes roj nocse Beoja B paboTy.

B 06beM nmepuoamMyeckoin MpPOBEPKM BKJIOYAIOT BHELUHMI OCMOTP, MPWU KOTOPOM MPOM3BOAST yAaneHue
NblY, MNPOBEPKY MEXaHWYECKOro KpenieHUs 3MEMEHTOB, MOMHOTY COYSIEHEHUS pPa3beMOB, 3aTsSHXKKY BWHTOB
KJIEMMHBIX KOJIOAOK.

O6bEM NMEKTPUYECKMX UCMbITAHWI MU NEPUOANYECKMX NMPOBEPKAX MOXKET BblTb COKpaLLEH OTHOCUTESIbHO
NPOBEPKKU NPW NEPBOM BKJTHOUEHUMN.

3.1.3 TecToBbI KOHTPOJIb — BbIXOA B PEXUM «KOHTPOJIb» U MPOCMOTP TEKYLUUX 3HAYEHWUIA TOKOB U CpaB-
HEHWEM UX C NOKA3aHUAMU APYrMX U3MepuTebHbIX NPpMbOpPOB, BbINOMAHSAETCA pa3 B Mecsu. Mpy 3Tom obs3aTensb-
HO NPOM3BOAUTCS NPOBEPKa M NOACTPOMKa YacoB.

Ha noactaHumsix 6e3 aexypHoOro nepcoHasna TeCTOBbI KOHTPOJSIb BbIMOSHAETCS MO MEPE BO3MOXHOCTMU.

B cnyyae cpabaTbiBaHUS YCTPOWCTBa 3aluThbl HEOBXOAMMO MepenucaTb B XKypHasi BCO MHGOpMauuio o
[aHHOM cpabaTblBaHWM, UMEIOLLYIOCS B NaMSITU aBapUNHBIX OTKITIOUEHWA.

3.1.4 3aMeHa 3neMeHTa NUTaHus

YCTPOCTBO COAEPXXUT SHEPrOHE3ABUCUMYIO NaMsTb, COXPAHEHWE KOTOPOM MPWU OTCYTCTBUM OMepaTUBHOMO
MUTaHus 06ecneyYnBaeTCs IMTUEBLIM 3N1EMEHTOM NuTaHust CR2. PacyeTHbIN CPOK CyXXObl 3fIEMEHTa NUTaHUS 7pyu
OTCYTCTBIM ONEPATUBHOIO NMUTaHMs COCTABNSET He MeHee 1 roaa.

MocneaoBaTeNbHOCTb AEACTBUIA MO 3aMEHE 3/IEMEHTA NUTaHUS:

— CHSATb C YCTPOWCTBA OMNepaTUBHOE NUTAHUE;

— OTBUHTUTb (OMKCUPYIOLIMI BUHT Ha TOpLE MOAY/sS MUTaHWS C 3adHel CTOPOHbI YCTPOMCTBA M NOBEp-
HYTb KPbILKY OTCEKa baTapenku;

— aKKypaTHO BblHYTb CTapyto 6aTapeiky;

— YCTaHOBWTb HOBYIO HaTapeiiky B «rHe3A0» B COOTBETCTBUM C YKa3aHHOW MOJISIPHOCTbIO;

— 3aKpbiTb KPbILLKY W 3aBEPHYTb (PUKCUPYIOLLUIA BUHT.

3.2 Tposepka paboTocnocobHOCTM M3genus

3.2.1 TpoBepKy 3N1eKTPUYEeCcKOoro CONpOTMBAIEHUS U30MALUUMN MeXAY BXOAHBIMWU LIensaMyU TOKa, Hanpske-
HWsl, ONepaTMBHOIO MUTaHMWS, PENENHbIMU YNPaBASIOWMMN KOHTaKTaMK, AUCKPETHLIMKW CUrHaNaMu, a Takxke
MeXxay YKasaHHbIMU LensMu 1 KOprycoM MpoBOASAT MeraoMMeTpoM Ha HanpsbkeHune 1000 B. JIuHus cBasm RS485
npoeepsieTcsd Ha HanpshkeHne 500 B.

ConpoTMBNIEHNE M30MISILMM U3MEPSIETCH MEXAY MPyNnaMn COEAMHEHHbIX Mexay cobol BbIBOAOB COrfacHoO
MpunoxeHnto b, a Takke Mexagy 3TUMM TrpynnaMu M KoprnycoM 6noka (KNeMMoW 3a3eMfeHust). 3HadeHue
COMpPOTUB/IEHMS U30MSILMK AOMKHO 6bITb HE MeHee 100 Mowm.

3.2.2 lpoBepka 3apsga baTapenku
3apsia 6aTapeinky NpoBEPSETCS MyTEM BM3YaNbHOMO KOHTPO/S CUMBOJ/IA B CTaTyCHOM CTPOKE, 0TobpaXae-

MOW Ha WHAMKATOpe YcCTpoicTBa. B cnyyae, ecnn otobpaxaeTcs CUMMBOS <<D>>To 6aTapeiiky HeobxoanMo
3aMeHWTb Mo MeToaAMKe, onMcaHHoW B n.3.1.4.

3.2.3 Hactpoitka (npoBepKa) YCTaBOK BbIMOHAETCS MpU MOAKIHOYEHHOM MUTaHWM HE3aBMCKMMO OT Mod-
KJIloYeHMs1 ocTanbHbIX Leneit. CHavana cneayeT BBECTU 3HavyeHMe napons. Hactpoiika (npoBepka) BbINOMHAETCS
B CriegytoleM nopsake:

1 CornacHo aguvanory BOUTWM B PeXWUM «YCTaBki», BblbpaTb Heo6XoauMbIi HAbop M YHKLMOHANIbHYHO
rpynny yctaBoK. HaBeCTu Kypcop Ha Heo6x0aMMYIO YCTaBKYy.

2 HaxaTb kHonky «BBoa». Ecnm ao atoro naponb He 6bin BBeAEH, TO MOSBUATCS AManor 3anpoca naporns.
Mocne BBOAA NPaBWbHONO 3HAa4YeHUs MApPOSs MOSBUTCS BO3MOXHOCTb peAakTUpOBaHMS yCTaBku. PefakTuposa-
HMe UMbPOBbIX 3HAUEHMI NPOM3BOANTCS B COOTBETCTBMM C METOAMKON OMUCaHHOM B . 2.3.2.12,

3 HaxaTueM KHOMKK «I» BbibpaTh ovepeHyto ycTaBky. MpoaomkuTb peaakTuposaHue. Mpu 3ToM BBOA
napons He notpebyeTcs.

4 BBOA TEKYLLEro BpeMeHU OCYLLECTBASETCS aHanorM4yHo. Haxxatne KHonku «Beoa» npu BBOAE 3HAYEHUS
MUHYT OBHYNSIeT 3HaueHne cekyHa. 15 u3MeHeHusl 3HaveHus AaThbl U BpeMeHW BBOAA Mapons He TpebyeTcs.

5 Mo OKOHYaHUM HAcTpoVikM 06sa3aTeENbHO NPOBEPSIOT BBEAEHHbIE YCTaBKW 3alUUTbl ANS UCKITHOYEHUS
OLUNGOK.
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3.2.4 TMpoBepka hyHKUMOHUPOBAHMS YCTPOMCTBA

3.2.4.1 TMpoBepka PyHKUMOHNPOBAHNUS MaKCUMasbHOW TOKOBOW 3aLUuThbI

Bce Tpu cTtyneHn MT3 npoBepsOTCS aHanorMyHo, 3a UCKJIIOUYEHMEM 3HAYEHWUM YCTaBOK TOKA U BPEMEHM
cpabaTbiBaHus. [poBepsieMylo CTyMeHb 3aliWTbl CleayeT BK/OUYWUTb YCTaBKOW KOHUrypauuu, a ocTasibHble
CTYrneHn — nnMbo OTKIOUNTb, MO0 BLIBECTU M3 30HbLI MPOBEPKM 3adaHMEM 3aBedoMO 6osiee rpybbiX 3HaUEHMM
ycTaBok. MpoBepky yaobHO BECTW, WUCMOMb3Ysl SIOMMYECKUI MMUTATOP COBMECTHO C YCTaHOBKOWM Afisi MPOBEPKM
peneiiHon 3awmTbl TMna Y5053, Y5003, «YpaH», «HenTyH, -2, -3», «PeToM-41, -11»,

MoAKMOYNTb NTOrMYECKUI UMUTATOP K YCTPOMCTBY 3allMTbl, MOAK/OUYUTL TOKOBLIA BbIXOA YCTAaHOBKM K
K/leMMaM Toka OfHOM M3 a3, mogaTb OnepaTMBHOE MWTaHME Ha YCTPOWCTBO. BBECTW yCTaBKM 3HauyeHWn U
KOHUrypaLum, COOTBETCTBYIOLIME TPeEDYEMO NpOBEpKE.

MoAKMIOYMTb KNEMMbI BbIXOAHBIX TECTOBLIX KOHTAKTOB penie «OTK/1.», PacrofIOKEHHbIX Ha KIIEMMHOM KO-
NoaKe YCTPOWCTBA, K Bxody MunnucekyHaomepa («KoHTakT») yCTaHOBKM.

OTknounTb BbIKOYaTeNb. MNoaaBas TOK OT yCTaHOBKW, yb6eanTbcsa B cpabaTtbiBaHUW pene u cBeToamoaa
Ha nmaHenu ycrpoictea «lMyck MT3» npu 3a4aHHOM YCTaBKOM 3HAYEHUM TOKa OT YCTaHOBKM. [1poBEpUTb Hannume
HebonblWOro rucrepesnca 3anycka 3awmuTbl (kKoadduumeHTa BO3BpaTa) MPU CHUXKEHWMM 3Ha4veHust Toka (Mo
BbIK/TOYEHMIO COOTBETCTBYHIOLLEN CUrHanM3aumm).

BkntounTb BbIkOYaTENb. COPOCUTL MHANKALIMIO KHOMKOW «COHpoc». CKauykoM MoAaB TOK, MPEBbILLAOLLNIA
ycTaBky MT3, KOHTpONMpoBaTb OTKIIIOYEHUE BbIK/OUATENS, @ TakkKe UHAMKAUMIO MPpUYMHbLI aBapyuu Ha MHAMKATO-
pe n ceetoanofax. NamepuTtb N0 MUNNNCEKYHAOMEPY BPeMS OT MOMEHTa nojadn Toka A0 3aMblKaHUS KOHTAKTOB
pene «OTkn.». CpaBHUTb €ro C YCTaBKOW NpoBepsieMoi CTyneHn MT3. KHOMKON «—» Ha NaHenu YCTpoMCTBa
BbI3BaTb Ha MHAMKATOP 3HAYeHWe BpeMeHn cpabaTbiBaHUA 3alUmThl 734, [OMyCTUMas norpelHocTb cpabatbiBa-
HMS npvBeaeHa B Tabnumue 3.

N3MeHWUTb 3HaYeHNs YCTaBOK MO TOKY U BPEMEHW U MPOBECTM aHaNOrM4YHyO0 NpPoBEPKY C APYrMMKU YCTaB-
Kamu. [Ins NpoBEpKM 3aBUCMMbIX XapakKTepuCTUK CneayeT Mofib30BaTbCA rpadukamun, npuBeaeHHsiMM B MNpuno-
XeHuu E.

AHaNorMyHoO NPOM3BECTM NPOBEPKY OCTasIbHbIX CTyneHen MT3.

3.2.4.2 YCKOpeHMWe Npu BKIIOYEHUM MPOBEPSIETCS CNEAYIOLWMM 06pa3oM: Ansi NEPBOIN U BTOPOW CTyrneHewn
MT3 3a[4al0TCs BpeMeHHbIEe YCTaBkM nopsiaka 5—10 c. YcTaBka 7yop 3a03ETCA 3aBEAOMO MEHbLLEN, Hanpumep,
0,2-0,5 c. YcTaBku KOHMUIypaLmm 3a4atoTcs TakMMK, YTobbl 66K paspelleHbl MT3-1, MT3-2, yckopeHue nepBoi
CTYMEHWU M YCKOPEHME BTOPOM CTyneHu. MNoaaBas CKauykoM MPOBEPOYHbIM TOK, MPEBbIWAIOLWMIA NOpor cpabaTbiBa-
Hus MT3-2, OAHOBpPEMEHHO C BK/IKOYEHMEM BbIKNtoYaTens (pa3banaHC BpeMeH He AO/MKeH npeBbiwaTtb 1 c),
ybeanTtbcsa B cpabaTtbiBaHnM MT3-2 ¢ BpeMEHEM YCKOPEHUS Tyxop. YBENNYMB TOK Bbiwe nopora MT3-1 noBTopuTb
CKa4oK TOKa ¥ NpoBepuTb paboTy yckopeHus ana MT3-1. Y6eamTbCs B UHAMKALUMMW NPUYNHBI OTKITIOYEHUS UIMEHHO
OT YCKOpPEHHOM MT3 — Haanucb Ha uHAukaTope «YMT3». OTK/OUYMB YCTaBKaMW YCKOPEHME OBEUX CTymneHewn,
ybeanTbcs B OTCYTCTBMUM YCKOPEHUS B 3TOM Cryyae.

3.2.4.3 [1ns npoBepku 3awwmTbl OT 06pbiBa a3 HeobxoAMMO NoAaTe HECUMMETPUYHYIO CUCTEMY TOKOB Ha
YCTPOWCTBO. 3TO obecrneymBaeTcs nogayen Toka B oaHy ¢asy C ycraBkoh «TT ¢asbl B — Bkn». Ha ocHose
MOAAHHbLIX 3HAaYEHW OMpPeaeNUTb PacyeTHoe 3HadeHue Toka [, = [py3/3 W NPOBEPUTb COOTBETCTBME YPOBHS
cpabaTbiBaHMs 3aWwmTbl NO 06pbIBY a3 (lpseusa = I7). OCTanbHble TOKOBblE CTyrneHn MT3 AomkHbl 6bITb «3arpy6-
NEHbI» UM OTKJTKOYEHbI C MOMOLLBIO YCTABOK.

3.2.4.4 MpoBepka NpaBWILHOCTM YepenoBaHus a3 1 pacyeTa Toka 06paTHOW MocneaoBaTeNbHOCTU L.
MNMogaBasi HOpManbHYO TpexdasHylo cucteMmy TokoB (ha3bl TOKOB CABMHYTbI Ha 120 an.rpag. OTHOCUTENBHO
coceaHux ¢as) Ha YCTPOMCTBO MpuY 3aZlaHHOMN YCTaBKe — «MpsiMoe YepefoBaHue das», ybeanTbcs B 6/1M3koM K 0
3HayeHMN Toka obpaTHol nocneaoBaTenbHOCTN Lo, MNpun ycTtaBke «ObpaTHOEe» [> AOMKEH ObiTb NPUMEPHO paBeH
asHbIM.

3.2.4.5 Tllposepka Bblgaum curHana YPOB

Mposepky Bbiaaun curHana YPOB BbIMOMHSAOT aHanorMyHo nposepke MT3. YcTaHOBUTL BpeMsl cpabaTbl-
BaHuA cTyneHn MT3-1, paBHoe 0. Torga v3MepeHHoe MWIIMCEKYHOOMEPOM BPeMS AO/MKHO MPUMEPHO COOTBET-
CTBOBATb yCcTaBke BpemeHu YPOB.

MoaKMtoUMTb TOKOBbIE LIEMM YCTAaHOBKM K YCTPOWCTBY cornacHo n.2.6.5.1. BbiXxogHble KOHTaKThl pene
YPOB ycTpoliCcTBa MOAKMOYAIOT K MWIUCEKYHAOMEPY WCMbITAaTENbHOM YCTaHOBKW. TONYKOM MOAQlOT TOK,
MpeBbILAOWMNIA YCTaBKy CTyrneHn MT3 C HyneBOM BblOEP)KKOM BPEMEHW, U W3MEPSOT BpeMsl A0 3aMblKaHMS
kOHTakToB YPOB. OHO A0/MKHO 6bITh Ha 30—40 MC 605bLUE BPEMEHW YCTABKU 7yppp.

KoHTponb 3a cpabaTbiBaHMeM CO6CTBEHHOrO BbikYaTens ans @yHkumm YPOB BbINOSIHEH HE NO CUrHany
PMO BBMAY €ro HeAOCTAaTOYHOM HAAEXHOCTW, @ MO MPEKPaLeHWI0 MPOTEKaHWs TOKa, TO €CTb MO CHMXKEHWUIO
MaKCcMManbHOro n3 asHbIX TOKOB HUXKE 3HAYeHUS Jyppp.

3.2.4.6 TpoBepka paboTocnocobHOCTM BXOAHLIX Liener ycTpoicTBa. C NOMOLLbIO IOFMYECKOro MMUTaTopa
WM WUCTOYHMKA MOCTOSIHHOMO HanpshKeHUs MooYepedHO MojaBaTb CUrHasbl Ha BXOAHbIE LEMW YCTPOWCTBA,
NpoBEpUTb MPOXOXAEHNE CUrHanoB Mbo B pexumme «KoHTponb» (pucyHok B.1), nnbo no peakumm Ha HUX
YCTPOMCTBA.
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3.2.4.7 MNpoBepka paboToCnoco6HOCTM BbIXOAHBLIX pene. MogaBasi pasnnyHbIE BO3AEWCTBUSI Ha YCTPON-
CTBO, HeobxoaMMo A0buTbCA cpabaTbiBaHus BCeX pene U ybeantbcs B paboTOCNOCOBHOCTN BCEX KOHTAKTHbIX
rpynn.

3.2.4.8 YCTpoICTBO Mpu nogaye onepaTUBHOMO MUTaHUS MPOM3BOAUT ryboKoe CaMOTECTUPOBaHME BCEX
MPOrpaMMHO AOCTYMHbIX 3/1EMEHTOB CxeMbl. Bo Bpemsi paboTbl MOCTOSHHO npoBepsieTcs pabota obmeHa c
CUrHanbHbIM MpoueccopoM, a Takke ALMM. Mpu obHapyxeHun Noboi BHYTPEHHEN HEWUCMPaBHOCTU BO BpeMs
TECTMPOBaHMS YCTPOMCTBO BblAAET Ha MHAMKAUMIO MUratoliee cooblieHne o6 oKnbKe, 3aMbIKaeT KOHTaKTbl pene
«OTKa3» n bnokupyetcsa. PacwmdpoBka cooblueHunii npueeaeHa B Tabnuue A.1. OT ciyvaiHbix C60eB YCTPOMCTBO
3alUMLLIEHO TaK Ha3blBaEMbIM CTOPOXEBLIM TaliMepoM, nepecbpacbiBaloMM BCHO CXEMY B C/lydae HapyLlLeHWs
HOpMasnbHOW paboTbl MPOrpamMMbl NpoLEeccopa.
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4 TEKYLUMA PEMOHT

4.1 YCTpOWCTBO NpeAcTaBnseT coboi A0CTAaTOUHO C/IOXKHOE M3AENNe W PEMOHT €ro AO/DKEH OCYLLECTB-
NATLCA KBANMMMOULMPOBAHHLIMM CMIELMANMCTaMM C NMOMOLLBIO CrielnasbHOM OT/IaA0YHON annapaTypbl.

4.2 PeMOHT YCTPOWMCTB B MOC/NErapaHTUMHLIA Nepuoa LeNecoobpasHo OpraHn30BaTh LIEHTPaN30BaHHO,
Hanpumep, B 6a30BoI 1abopaToOpUM 3HEProCUCTEMbI UM MO JOrOBOPY C U3rOTOBUTENEM.

5 TPAHCIMNOPTUPOBAHUME N XPAHEHWE

5.1 Ycnoeus TpaHCNOPTUPOBaHUS U XPaAHEHWS M CPOK COXPaHSIEMOCTM B ynakoBke M (M) KoHCepBaumm
N3roToBUTENS AO/MKHbI COOTBETCTBOBATL YKa3aHHbIM B Tabnumue 6.
5.2 Ecnn TpebyeMble ycrnoBusi TPaHCMOPTUMPOBAHMA U (MN) XpaHEHUS OTMYAIOTCA OT MPUBEAEHHbLIX B
Tabnmue 6, TO YCTPOWCTBO MOCTaBASIIOT AJ1s YCNOBUI U CPOKOB, ycTaHaBnmBaeMblx no MOCT 23216 u ykasbiBae-
MbIX B OFOBOPE Ha MOCTaBKY MW 3aKase-Hapsje.

Tabnuua 6 — YCNoBusl TPaHCNOPTUMPOBAHUA U XpaHEHUS

0603HaueHne yC/IoBUiA TPaHCMOPTUPOBAHMS

B UaCTH BO3AEHCTENS: 0603Haqelu-me Cpok coxpaHsie-
Bua nocraBok MexaHn4yeckmx Knumatnuecknx dakto- ycnosun MOCTV B ynaKoB-
¢akTopoB no pOB, TaKMUX KaK YCNOBUSI XpareHn: 1o KE nsrorosuTe-
[OCT 23216 | xparenus no FOCT 15150 | ' OCT 13150 /1%, oAkl
BHyTpu cTpaHbl (kpome 5 (HaBecbl B MakpoKu- 1 (oTannuBaemoe 3
paioHoB KpaliHero CeBe- C MaTUUYECKUX palioHax C XpaHunuuie)
pa v TPYAHOAOCTYMHbIX YMepeHHbIM 1 X0NoAaHbIM | 2 (HeoTansvBae- 1
paioHoB no NOCT 15846) K/IMMaTOM) MOE XpaHunuiie)
BHYTpW cTpaHbl B paioHbl
KpanHero Cesepa u C 5 1 3

TPYAHOAOCTYMHbIE
paiioHbl no FOCT 15846

MpuMeyaHue: HkHee 3HaYeHWe TEMNEPATYPbl OKPYXKAKOLLEro BO3AyXa Npy TPAHCMOPTUPOBAHUM UM XpaHEHWUWN —

MUHYC 40°C

5.3 [donyckaeTcs TpaHCMOpTMpOBaHMe NobbiM (KpoMe MOPCKOro) BMAOM 3aKpbITOrO0 TpaHCmopTa B code-
TaHUM UX Mexay coboi, OTHECEHHbIM K YCIOBUSM TPaHCMOPTUPOBAHWUSA «J1» C OBLIMM YMCIOM MEpPErpysok He
6onee yeTbipex, UM aBTOMOBUIbHBIM TPAHCMOPTOM:
—no poporaMm € acdanbToBbiM M GETOHHLIM MOKPLITUEM (AopornM 1-M kaTeropuu) Ha paccTosiHue Ao

1000 km;

— Mo 6YnbbkHBIM (A0pOrv 2-1 1 3-i KaTeropum) 1 rpyHTOBLIM JOpPOraM Ha paccTosiHue A0 250 KM co cKo-

pPOCTbIO 10 40KM/u.

5.4 TpaHCnopTUpOBKa A0SKHA NPOM3BOAUTLCA TOMBKO B 3aKPbITOM TpaHCrnopTe (XKeNe3HOAOPOXHbIX Ba-
rOHaX, KOHTEMHEPAX, 3aKPbITbIX aBTOMALLMHAX, TPIOMax 1 T.4.).
5.5 lorpy3ka 1 TpaHCMopTMPOBKa AO/MKHbI OCYLLECTBASATLCA C YYETOM MAHUMYNSALMOHHbBIX 3HAKOB, HaHe-
CEHHBbIX Ha Tapy, U B COOTBETCTBUM C AEUCTBYIOLLIMMU NpaBUIaMm NepeBO30K IPy30B.

6 YTUIN3ALNA

6.1 TMocne okoHYaHWs CpoKa CyXBbl YCTPONCTBO MNOANEXMUT AEMOHTAXY M YTUIN3ALIUN.
6.2 B coctaB ycTpoicTBa He BXOAST AparoueHHble MeTafflbl, @ TaKkkKe SA0BUTblE, PagMOaKTUBHBIE U

B3pblBOONACHbIE BELLECTBA.

6.3 [1EMOHTaX M yTUIM3aumMsi YCTPOMCTBa He TpebyloT NpUMEHEHMsI CrieumasnbHbiX Mep 6€30MacHOCTU U
BbIMNOJSHAOTCA 6€3 NPUMEHEHNS CNieLMarbHbIX NPUCIOCOBIEHNI U UHCTPYMEHTOB.
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MPUNOXEHWE A
(obsi3aTenbHoE)

Koab! olmn60oK Npy caMOTECTUPOBAHUKN YCTPOWCTBA

Mpu BK/OYEHWM MNUTAHUS YCTPOMCTBA BCe CBETOAMOAbI 3aropatotcs. MMpu HavanbHOM TECTUPOBAaHWUM
yCTpoicTBa npoBepsieTcsi paboToCnoCO6HOCTb COCTaBHLIX YacTel YCTPOWCTBA, NMPU 3TOM Ha MHAMKATOP BbIBOAWT-
€Sl HAAMMCb C Ha3BaHMEM TecTa M MooYepeaHO racsTCsl CBETOAMOAbI: CHavasa neBbii cTonbel, 3ateM «OTKJT» u
«BKJ1», 3aTeM npaBbli cToNnbel,.

Mpn BO3HUKHOBEHMM OLIMOKM HeobxoaMMO 3anucaTb cooblleHne, oTobpaxkeHHoe Ha MHAMKaTope. Ecnu
MHAMKATOp He MoKasbiBaeT MHMOPMauMio, Heo6X0AMMO 3anucaTb NOCIEAHUIA NoraweHHbIM ceeTognod. Cooblue-
HMs 06 owmbkax Npu Ha4YanbHOM TECTUPOBaHUM NpuBeaeHbl B Tabnuue A.1.

Tabnuua A.1

Ceetoauon

Coob6LieHune 06
omnbke

OnucaHme HeMcnpaBHOCTHU

ropsAT BCE CBETOAMOADI

HeuncnpaBHOCTb MUKpPOMpOLIECcopa

«[lyck 3aWwuTbl»

TecT nuTaHus
HepoctaTtoyHoe
HanpsbXeHne NUTaHus

HanpspkeHVe NUTaHNUs HUXE HOPMbl

«YPOB: BbiBOA»

HencnpaBHOCTb LWKHbI
agpeca/naHHbIXx SDRAM
koa: XX

HeuncnpaBHOCTb WWHbI aapeca WK LWWHBI AaHHbIX AMHaMU-
yeckoro O3Y

«ABP: BbIBOO»

TecT nHgmkartopa

HencnpaBHOCTb MHAMKATOpPa

«J13LU: BbIBOO»

3anMnaHve KHOmMKu:
XXXXX

OfHa unn HeCKOIbKO KHOMOK HaxXoAsaTCs B HAXXaTOM
COCTOAHUMN

«<BKJ1»

Owwnbka moa. PEJIE
nnm

Owwnbka moa.
KOMBUHWNP

O6pbiB 06MOTKW pene Ha penemHoM UM Ha KOMBMHUPOBAH-
HOM Mopayne

Bo Bpems paboTbl npubopa B (POHOBOM pexmMe NpoOn3BOANTCS TECTUPOBaHME 0OMOTOK BbIXOAHBIX pene u
yrny6rieHHoe TeCTUpoBaHMe onepaTvBHol namaTh. CooblueHns 06 owmbkax npuBeaeHsl B Tabnuue A.2.

Tabnuua A.2

CoobuieHune 06 owunbke

OnucaHue HenCnpaBHOCTU

Owwnbka moa. PENE
unm

Owwnbka moa. KOMBUHUP

O6pbiB 06MOTKM pesie Ha penenHoM MM Ha KOMBMHUPOBaHHOM Moaysie

HencnpasHocTb SRAM
Agpec = XXXXXXXX

HeuncnpaBHOCTb cTaTuyeckoro O3Y

Appec = XXXXXXXX

HencnpasHoctb SDRAM

HencnpaBHOCTb AnHaMmueckoro O3Y
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MPUNOXXEHWE b
(obsi3aTenbHoE)

[poBepKa 3NeKTpUYECKOro CornpoTUBIIEHUS N30ALMK

Tabnuua b.1 — MNpoBepKa 3N1eKTPUYECKOro CONPOTUBIIEHUS U30NSLMKN YCTponcTBa «Cupnyc-2-C»

Pa3zbem HoMepa KOHTaKTOB HaunMmeHoBaHue UcnbiTaTenbHOE HanpsihXKeHue

X1 clno8 TokoBble Lienun 1000 B
X2.1 clno? Llenn cuHXpoHu3aumm 500 B
X2.2 clno4 JInHua cesasu 1 500 B
X2.3 clno4 JInHnsa cBa3un 2 500 B
X3 c1lno?24 PeneiHble uenu 1 1000 B
X4 clnoi2 PeneliHble Luenu 2 1000 B
X5 c1lno?24 BxoaHble uenn 1 1000 B
X6 clno?24 BxogHble uenun 2 1000 B
X7 clno 14 PeneliHble uenu 3 1000 B

c 15 no 24 BxogHble uenu 3 1000 B
X8 clnob6 Llenn nutanus 1000 B

Tabnuua b.2 — MNpoBepKa 3N1eKTPUYECKOro CoNpOTMBIIEHUS U30NSLMKN yCTporcTBa «Cupnyc-21-C»

Pa3zbem HoMepa KOHTaKTOB HauMmeHoBaHue UcnbiTaTenbHOE HanpsiXKeHue

X1 clno8 TokoBble Lienun 1000 B
X3.1 clno? Llenn cMHXpoHu3aumm 500 B
X3.2 clno4 JInHua cesasu 1 500 B
X3.3 clno4 JInHnsa cBa3un 2 500 B
X4 c1lno?24 PeneiHble uenu 1 1000 B
X5 clnoi2 PeneliHble Luenu 2 1000 B
X6 c1no 24 BxoaHble uenn 1 1000 B
X7 clno?24 BxogHble uenu 2 1000 B
X8 clno 14 PeneliHble uenu 3 1000 B

c 15 no 24 BxogHble uenu 3 1000 B
X9 clno6 Llenn nutanus 1000 B
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MPUNOXXEHNE B
(cnpaBoYHOE)

PacnivcaHvne BXOAHbIX AUCKPETHbLIX CUrHAN0B YCTpOl\;ICTBa B pexxuMme «KOHTposb»

=

Bx.1: 0000 0000 0000

=

Bx.2: 0000 0000 0000

=

Bx.3: 0000 0000 0000

Cbpoc curHanusauum
Bxon, 2

Bxon 1

AsTomar LUM

3awuTa WnH

CvirHan oyroBow 3awmnThbl
Bxopn PINB

Bxon, PO
PaspeweHne TY
OTknoYeHme oT KJlo4a
BknioyeHme ot knto4va
Bxopn 3

OTknioyeHne ot TY
BknioyeHne ot TY
Bxopn 4

Bxon 5

Jdyrosaga zawmtal c
Ayrosas 3awmTtall c
Habop ycTtaBok

Bxop, 10
Bxopn 11
Bxop, 12
Bxopn, 13

Bxopn I3LU Il ¢
Bxop JI3LU I ¢

Bxon 8

Bxopn 7

Bxon, 6

Bxon YPOB Il ¢
Bxon YPOB I ¢
OTkniouyeHmne ot ABP
Bkntoyenmne ot ABP
Bxon 9

BM 6noknpoBka

PucyHok B.1 — COOTBETCTBUE BXOAHBIX ANCKPETHBLIX CUrHANOB B peXxuMe «KOHTPO/ib BXOA0B».
Hanuumio curHana Ha Bxofe COOTBETCTBYET «1», OTCYTCTBMIO — «0»,
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PucyHok I'.1 — Bua cnepeaum
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PucyHok I'.6 — PacnonoxxeHne aneMeHToB Ha 3ajHe
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PucyHok .5 — CxeMa noaKtoUeHnst yCTPONCTB € MHTepdeicoM RS485 B NOKasnbHYO CETb.
BHelwwHW1 pe3ancTop R ycTaHaBnMBaeTCs Npu OTCYTCTBMU BCTPOEHHOIO pe3ncTopa.
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PucyHok E.1 — HopManbHO MHBepCHas xapaktepuctuka no MoK 255-4
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[c]

A  CurnbHO MHBepCHas xapakTepucTuka

Tyct=2 C

Tyct=1cC

Tyct=0,5C

Tyct=0,2 C

I/1ycTt

1,1 1,5 2 3 4 5678910 15 20

PucyHok E.2 — CunbHO MHBEpPCHas XapakTtepuctuka no MaK 255-4
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t[c]
A\ YpesBblualiHO NHBEepCHas xapakTepucTuka
100 |-

70
50
30

20
15

0,5 Tyct=2 C

Tyct=1cC

0,1 Tyct=0,5C
0,07
0,05
0,03
0,02

Tyct=0,2 C

I/1ycTt

1
1,1 1,5 2 3 4 5678910 15 20

PucyHok E.3 — YpesBblyaliHO MHBEPCHAs XapakTepucTuka no M3K 255-4
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[c]
AN Kpytasa xapaktepuctuka (aHanor PTB-1)
AN Tyct=10 ¢
\
Tyct=5C
\ — Tyct=2cC
Tyct=1cC
B Tyct=0,5C
I/lycTt
1,1 1,5 2 3 4

PucyHok E.4 — KpyTas xapakTtepuctuka (aHanor PTB-1)
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t

100

70
50

[c]

A\ llonoraa xapaktepuctuka (aHanor PT-80, PTB-IV)

Tyct=10 C

Tyct=5C

Tyct=2 C

Tyct=1C

Tyct=0,5C

I/lycT

1,1

1,5 2 3 4

PucyHok E.5 — MNonoras xapaktepuctuka (aHanor PT-80, PTB-1V)
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C6poc curHanusaumm

CGpocl

MPUNOXXEHWNE XX
(obsi3aTenbHOE)

Ownanor «4yenosek-MallnHa»

CpabaTtbiBaHue 3auThbl
Ha OTKJIloYeHne

¢
Beoa v ¢ Beoa [ V¥ v Beoa Y
[exypHbIi pexum CpabaTtbiBaHus CpabatbiBaHue 1
Bbixon Beixoa T Beixoa T
T I
i MapameTpsbl
Mpu nosiBneHnn N cpabatbiBaHus 1
BHELLHWX i
HeucnpaBHoCTEN ¥
1
BHewwHve
HeWcnpaBHOCTU ‘ 1
¢ Beoa
CpabatbliBaHue 9 ves MapameTpbl
A E— cpabatbiBaHua 9
Bbixo,
| Aa i
B ¢
‘ Beoa _
KoHTponb
Bobixon
1 I 1
J Tekylume
"' napameTpsbil
1
¢
Y
¥ Beoa } v Beoa —v ¢ _
YcraBku Ha6op 1
A
T Beixon T Beixoa I :r
¢
| Beop, . pynnbl
[ 1 yCTaBoK
Ha6op 2 '
+——
Beixoa
1
¢ Ay J
KonuposaHue
N T
J’ Beoa
. —> KoHdurypaums
Hactpoiiku ] yeTpoiicrea
A BobIxog
i

PucyHok XK.1 — CtpykTypa avanora
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Tabnuua X.1
[nana3oH perynuposaHuns
YposeHb 1 YpoBeHb 2 YposeHb 3 YCTaBOK WX BbIBOJA 3HAYEHWM
napaMeTpos
MNapameTpbl Otkn. 1 (nocnegHee) Bua K3, npnunHa
OTKJIOYEHWS MNpuunHa OTKJIIOYEHW, AaTa, BpeMs
[ata v Bpems Ipyax BTOPUYH., A
NepBUYHbBIN, KA
T3aummen C
Tormoyerms Bpems otkn./Pabota YPOB
I, A ¢aza, rpag. | BropuyHblie 3Ha4eHus
Iz A ¢aza, rpaa.
I A daza, rpaa.
I, A BTopuuHble 3HaYeHUs
L, A
MNpuuunHa, pgaTa, Bpems MpuvynHa 1 BpeMs npeaLecTsy-
nNpeaBKIKYeHus tOLLEro BKKYEHUS
CocTosiHne onepaTtueHoro | «YPOB», «J13LL», «ABP»
ynpas/ieHus
Bx1: 0000 0000 0000 CocTosiHMe ANCKPETHbLIX BXOA0B
Bx2: 0000 0000 0000 Ha MOMEHT OTK/IoYeHus (1 —
Bx3: 0000 0000 0000 aKTMBH.). PacnncaHne BxoaoB
npuseaeHo B MNpunoxeHun K
OTkn. 2
OTtkn. 3
OTkn. 4
OTkn. 5
OT1kn. 6
OTkn. 7
OTkn. 8
OTkn. 9 (camoe cTapoe)
KOHTposb Tekylee BpeMs YY:MM:CC
Tekywasa nata a0.MM.IT

AKTUBHBIV Habop ycTaBoK

MNpuynHa BKIIOYEHUSA

KomaHza vnu Bua 3awuTel

[aTa, BpemMs BKIKOYEHNS 24.MM Yy:MM:CC

I, A ¢aza, rpaa. 0— 200,00 A 0 — 359°
I A ¢daza, rpaa.

I; A daza, rpaa.

I, A 0— 200,00 A

D, A 0— 200,00 A

Bx1: 0000 0000 0000
Bx2: 0000 0000 0000
Bx3: 0000 0000 0000

CocTosiHne ANCKPETHbIX BXOAOB
(1 — akTuBH.). PacnucaHue Bxo-
J0B npusefeHo B NpunoxeHnn K

TecT cBeTOANOA0B

Bce ceeToamoabl MuratloT

BekTopHas gnarpamma I, A ¢aza, rpag. | CHMMaeTCs B MOMEHT HaXaTusi
Ig A ¢daza, rpaa. KHOMNKKW «BBOa»
I A daza, rpag.

MNepBUYHbIE 3HAYEHUS I, A ¢aza, rpag. | 0 — 100,000 KA 0 — 359°
Iz A ¢aza, rpaa.
I5 A ¢daza, rpaa.
I, A 0 — 100,000 kA
I, A

Ocumnnorpad

3anMcaHo OoCuMNIorpamm,
wr

NHdopmMauus o konmyecTse oc-
UMNIorpaMM B NaMsitu. Haxatune
KHOMKK «BBog» 1 nocneayoLlero
BBOAA Naposis NpUMBOAUT K
OYMCTKE NaMSATN OCLMANIOrPaMM
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MNpogomkeHne Tabnuupl X.1

CBobog. namsThb, C:

NHdopmMaums o ceoboaHoM
NaMmsaTu B cekyHAax

Ceobog. namsitb, %:

NHdopMaumns o ceoboaHol
NaMsTV B NPOLIEHTAX

NHdopmaums 06 ycTpoicTee

3A0 «PAOWNYC ABTOMaTK-
Ka»

«Cupnyc-2-C»

3aBoacKon HoMep: XXXX

Bepcus M0
N3MeHeHWe ycTaBok: aaTta
N Bpems

Bpems v gata nocnegHero
U3MEHEHUS YCTaBOK

HacTtpoiiku [aTa
Bpewms
Jex. noaceeTka BKJ1/ OTKJ1
OCLI,VU'U'IOI_paCb Tmakc oal, € 1,00 — 20,00
T gossapwiry € 0,04 —1,00
Trocreasap, € 0,04 — 10,00
Tawckper, € 0,10 — 10,00
Trporpamy € 0,10 — 10,00
Pex. 3anucu MEPE3AIN / OCTAHOB
ABap. OTK/IIOM. OTKN / BKJ1
Touka 1 cnucok B Tabnuue XK.2
Pexxum 1 MPAMO-CNEL /
WHBEP-CNEL /
MPAMO-®UKC /
WNHBEP-®UKC
To4ka 5 cnucok B Tabnuue XK.2
Pexxum 5 MPAMO-CNEL /
WHBEP-CNEL /
MPAMO-®UKC /
WNHBEP-®UKC
Mopt 1 (USB) MpoTokon MODBUS
Agpec 1—247

CkopocTb, 604

1200 / 2400 / 4800 / 9600 /
19200 / 38400 / 57600 / 115200

YeTHOCTb HET / YET / HEYET
Cron 6ut 1/2

Mopt 2 (RS 485 N21) MpoTokon MODBUS
Anpec 1— 247

Ckopoctb, 604

1200 / 2400 / 4800 / 9600 /
19200 / 38400 / 57600 / 115200

YeTHOCTb HET / YET / HEMET
Cron 6ut 1/2
MopT 3 (RS 485 N22) MpoTokon MODBUS
Aapec 1—247
CkopocTb, 604 1200 / 2400 / 4800 / 9600 /

19200 / 38400 / 57600 / 115200

YeTHOCTb HET / YET / HEYET

Cron 6ut 1/2
Mopt 3 MpoTokon MODBUS TCP / M3K61850
(Ethernet) IP agpec XXX XXX XXX XXX
ans ncnonHeHns M3 Macka noacetu XL XXX XXX XXX

54




blNBA.656122.045 P2

MpopomkeHne Tabnuubl XK. 1

Lnto3 XXX XXX XXX XXX
CMHXpOHM3aUNS BPEMEHU Mmnynbc CEKYHOA / MUHYTA / YAC
Mopt OTKJ1/ RS485 / ONTPOH
YcTaBku Habop 1 O6uwme Tuom 1 A 20 — 6000
T yexoperms C 0,00 — 2,00
PexxuM curHanusaumm HenpepbiBHO / 1 c/2c/3c/5¢c
/10c/20c
TT a3kl B OTKJ / BKN
YepenoBaHue a3 NPAMOE / OBPATHOE
KoHTakT aBT.LUIM H3 / HP
LiseT B/O KpacHbiit 1 3eneHbIi / 3eneHbii 1
KpacHbI
MT3-1 DyHKUMS OTKJ1 / BKJ1/ YcOtc
LA 2,00...200,00 (mMcn. 5 A)
0,40...40,00 (ncn. 1 A)
7, C 0,00 — 10,00
YcKopeHue npu BKKOYe- OTKN / BKN
HUK
BM 6n0knpoBka OTKJ1/ BKN
MT3-2 ®yHKUMS OTKJ1 / BKN
LA 1,00...200,00 (ncn. 5 A)
0,20...40,00 (ncn. 1 A)
7, C 0,10 — 20,00
YcKopeHue npu BKKOYe- OTKN / BKN
HUK
XapakTepuctuka HezaBucnmas / HopmanbHo
nHBepcHas / CunbHO MHBEpCHas /
Ype3sBblyaiiHo MHBepcHas / PT-80
/ PTB-1
BM 6510knpoBka OTKN / BKN
MT3-3 ®yHKUMS OTKJ1 / BKN
[OeictBue CUMHAN / 3ALLNTA
LA 0,40...100,00 (ucn. 5 A)
0,08...20,00 (ncn. 1 A)
7,C 0,20 — 99,99
YckopeHue npu BKoYe- OTKN / BKN
HUK
XapakTepucTuka HezaBucumas / HopmanbHo
nHBepcHas / CnnbHO MHBEpCHas /
Ype3sBblvaiiHo MHBepcHas / PT-80
/ PTB-1
BM 6510KknpoBka OTKN / BKN
3L DyHKUMSA OTKN / BKN
LA 1,00...200,00 (ncn. 5 A)
0,20...40,00 (ncn. 1 A)
7,C 0,10 — 99,99
Cxema MocnenosaTenbHas / Mapannens-
Hasi
BM 6510KknpoBka OTKN / BKN
300 PyHKUMSA OTKN / BKN
[OeictBue CUMHAN / 3ALLNTA
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MNpogomkeHne Tabnuupbl X.1

L/l 0,10—1,00
7, C 0,20 — 99,99
[Jyrosas 3awmTa KoHTposnb no I OTKN / BKJ1
.[/(gHrp, A 0,2099,95 (VICI'I. 5 A)
0,04...19,99 (ncn. 1 A)
ABP QyHKUMSA OTKN / BKJ1
7, C 0,00 — 99,99
YPOB QyHKUMSA OTKJ1 / BKN
LA 0,20 — 20,00
7, C 0,05 —9,99
KoHTposb Bxoga no I OTKJ1 / BKJ
Bxoapl Bxop 1 QyHKUNS 13 Tabnnubl X.3
AKTUB.ypOBEHb «1» [ «0»
7,C 0,02 — 99,99
YPOB OTKJ1 / BKN
Nms 12 cumBonoB
Bxog 2 AHanornyHo exogy 1
Bxog 3 AHanorn4Ho Bxoay 1
Bxop 13 AHanornyHo exogy 1
Pene Pene 1 Touyka n3 Tabnuubl XK.2
Tcpas, C 0,00 — 99,99
Tpozse, € 0,00 — 99,99
Pexxum be3 dmkcaumm / C dukcaumeit /
MMnynsc
Pene 2 AHanorn4yHo pene 1
Pene 3 AHanornyHo pene 1
Pene 4 AHanorn4yHo pene 1
Ceetoamn- | CurHan 1 Touka 13 Tabnuubl XK.2
oapl Tcpas C 0,00 — 99,99
Pexxum be3 dukcaumm / C dmkcaumen
MwuraHue OTKN / BKN
CvirHan 2 AHanorn4yHo ceetoamoagy «CurHan 1»
bnokupoBka 1 | AHanornyHo ceetoanoay «CurHan 1»
BnokvpoBka 2 | AHanorn4Ho ceetoamoany «CurHan 1»
bnokupoBka 3 | AHanornyHo ceetoanogy «Curxan 1»
YcTaBku YnpasneHue OTKJ1 / BKN
BbIKNO4vaTens TBKﬂ/OL/EH///HI C 0,00 — 2,00
OrpaHun4yeHune Bkn. OTKN / BKN
OrpaHun4yeHune OTKN. OTKN / BKN
Tmac s, € 0,10 —99,99
Tmakc orxs C 0,10—9,99
TY no JIC OTKJ1 / BKN
Keutuposanue (ans TY) OTKN / BKN
PaspelweHne TY Mepekntoyatens / Beceraa /
TonbKo Ha BKOYeHue
2M02 OTKJ1 / BKN
Habop 2 AHanorn4Ho Habopy 1
Konuposa- | Habop 1 — Habop 2 3anpoc NOATBEPXAEHWS C BBOAOM Mapons
Hue Habop 2 — Habop 1 3anpoc NOATBEPXAEHWS C BBOAOM Maposs
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1. HaxxaTne kHornkn «Beoa» npuBoAUT K nepexoay Ha HUXKECTOALLMIA YPOBEHb Ananora Ui Bbl60p nHan-

LIMpYyeMOro AeiCTBMS UK napameTpa.

2. Linknunyeckuii nepebop napamMeTpos B Npeaenax OfHOM rpynmbl OCYLLECTBNSETCA KHOMKaMU «T» 1 «d»,
3. BbixoA Ha BbILIECTOSALMI YPOBEHb AMANora OCyLLECTBSETCA KHOMKOW «Bbixoa».

Tabnuua X.2 — Bo3MOXHbIe TOYKN NOAKIOYEHNS AOMONHUTENbHBIX BbIXOAHbLIX pene n CurHasibHbIX CBETOANOA0B

K BHYTPEHHEeW (hyHKLIMOHaNbHOMN IOrMYEeCcKon cxeme

Touka NoAKIYEeHNS Ha CI)YHKLIMOHaJ'IbHOﬁ NTOFMYECKOMN cxeme

OTtobparkaemast HaanNucb Ha

NHAMKaTope
He nogknto4veHo He noaknioyeHo
YcnelwHoe TectupoBaHue (napannenbHo pene «0Tkas») PaboTa
YnpasneHue no JIC (Bbiga4a v CHATME CUMrHana ocylectsnsercs no nobomy | Ynpaen.J1C
KaHany CBs3n)

Myck MT3-1 Myck MT3-1
Myck MT3-2 Myck MT3-2
MNyck MT3-3 MNyck MT3-3
Myck J13W Myck JI3LW

MNyck 3awmTbl OT 06pbIBa (asbl Myck 300
CpabaTtbiBaHne MT3-1 MT3-1
CpabaTtbiBaHne MT3-2 MT3-2
CpabaTtbiBaHne MT3-3 MT3-3
CpabatbiBaHue J13LU J13L
CpabatbiBaHne 309 (0bpbiB dasbl) 300

CpabaTbiBaHWe AyroBoi 3awwmThl I cekumm

Adyr.3awmTta 1

CpabaTtbiBaHue ayrosoi 3amTsl I cekumum

Ayr.zawuTa 2

CpabaTtbiBaHue ot Bxoga YPOB I cekumu Bx.YPOB 1
CpabaTtbiBaHue ot Bxoga YPOB II cekuun Bx.YPOB 2
OTkntoYeHmne BbikNoYaTens (napannensHo pene «0OTkn.») OTkA.
BkntoveHme BobikIoYaTens (napannenbHo pene «Bki.») Bk

YPOB (curHan oTkasa CBOero BblktovaTens, napaniensHo pene «YPOB») YPOB
CpabaTbiBaHue 1tobbIX TOKOBbIX 3alUMT, paboTalowmx Ha OTKIIKYEHNE, Tok.3awmTa
Bkntovas J13LLU, 300 v 3awmty ot 033

Myck nobon s MT3-1, MT3-2 nunn MT3-3 (napannenbHo pene «Myck MT3») | Myck MT3
POK (pene dvkcaumm KoMaHabl «BKno4nTb») POK
AstomaT LUM (oTKNOYEHME aBTOMaTa WWH NUTaHNS) AsT.LUN
CocTosiHMe Bxofa «Bxog 1» Bxoa 1
CocTosHwne Bxofa «Bxog 2» Bxog 2
CocTosiHme Bxoga «Bxog 3» Bxog 3
CocTosiHme Bxofa «Bxoa 4» Bxoa 4
CocTogHue Bxofa «Bxog 5» Bxog 5
CoctosiHne Bxoaa «Bxop 6» Bxon 6
CocTosgHue Bxofa «Bxog 7» Bxog 7
CocTogHume Bxofa «Bxog 8» Bxoga 8
CoctosiHne Bxofaa «Bxop 9» Bxon 9
CocTosgHue Bxoga «Bxoa 10» Bxog 10
CoctosiHne Bxoaa «Bxoa 11» Bxop 11
CoctosiHne Bxofa «Bxop 12» Bxon 12
CocTosHue Bxoga «Bxop 13» Bxoa 13
CocTosiHme Bxoga «PrO» Pro
CocTosHue Bxofa «Pl1B» PrB
CpabaTbiBaHue 3aLmThl Cpabar.3au.
PAQ (napannenbHo pene «ABapuiHOe OTKIOYEHNE») ABap.oTK/I.
CvrHanusaums (napannencHo pene «CurHanmsaums») Curnan
BnokMpoBKka BKAOYEHUS BbIKIOYaTENS Bnok.BK/.
bnokuposka MT3-1 Bnok.MT3-1
bnokuposka MT3-2 Bnok.MT3-2
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MpogomkeHne Tabnumupl XK.2

Bnokuposka MT3-3 Bnok.MT3-3
Bnokuposka J13LL Bnok.J13LU
Bnoknposka 309 Bnok.300
bnokuposka ABP bnok.ABP
bnoknposka YPOB bnok.YPOB
BnoknpoBKa AyroBow 3almnThbl bnok.ayr.3.
BkntoyeHue ot ABP Bkn.ot ABP
OTtknoyeHre ot ABP Otkn.ot ABP
DNeMeHT NUTaHWs pa3psikeH Het 6arap.
OwmnbKa CMHXPOHM3aLMN BPEMEHU HeT cuHxp.
BnokupoBKa ynpasneHus bnok.ynp.
CocrosiHune Pr1iB2 PrB2

Tabnmua X.3 — Bo3MoXHble (DYHKLMM NPOrpaMMUPYEMbIX BXOA0B

QyHKUNSA

OTobpaxkaeMasi HaaNMCb Ha

nHavkaTope
Bxog He ncnonb3yetcs (Npy 3TOM COCTOSIHME BXOAQ, TEM HE MeHee, MOXET He noakn.
6bITb CYMTAHO MO IMHMU CBSI3U W 3aNMCbIBAETCS B OCLMIZIOrPaMMy)
BHellHee oTkoYeHue (aBapuinHOE) BHeww.oTK/1.
BHELWHW curHan BHeLwl.curHan
KoMaHAHOe OTK/IYeHne KoM.oTK/1.
KomaHgHOe BK/IoYeHue KoM.BK1.
BNoKMpoBKa BKOYEHWS BbIKNOYaTeNs BNoK.BK/.
Bnokuposka MT3-1 Bnok.MT3-1
bnokuposka MT3-2 Bnok.MT3-2
Bnokvnposka MT3-3 Bnok.MT3-3
Bnokuposka J13LL Bnok.J13LU
Bnoknposka 309 Bnok.300
Bnokuposka ABP bnok.ABP
bnokuposka YPOB bnok.YPOB
BnoknpoBKa AyroBov 3almnThbl bnok.ayr.3.
BnoknpoBKa ynpasneHus bnok.ynp.

CocTtosiHmne PI1B2

PMNB2
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MPUNOXXEHWE N
(cnpaBoYHOE)

DyHKLMOHANbHbIE NIOrnMyeckne cxembl

101 ¢
Knemma «bnokupoeka JI3LL 1» « N
% 3| «®ynkumg 31> t. , Brokmposka JI3LL 1
I 1
. JI3LL --»
101 ¢
Knemma «bnokuposka JI3LL 2» « N
% N3 | «@yukups N3WL |t Bnokuposka JI3LL 2

I 1
' T3 --»
Knemma «Myck no U
«BM Grokuposka» 1< J13LL> -
@ AL
= 1 Onep.ynpaen. J13LL» .
«DyHKuma MT3-1» «DyHkums JI3LU»
| o """ 2 P Meperpyska
n3w Brok.MT3-1 (onep.) Brok.J13LU (onep.) 0O6pbie
ﬁ
Mopyas I, Vax 1 55> .ﬁl{ﬂycx no U MT3-1» MT3-1» = tura
M<—Onynb 1 T «MT3-1» = ¥YeOTC» ; B t X ]
Mozyn I «DyHKLms MT3-2»f— «Yck. MT3-1»
YIb 1o MT3-1 {e—". &
S myCK no U MT3-2» <Yok. MT3-2» tyraz
L ¢ «3aw,MT3-3» ¥ck.MT3-3» t
| T SauMI33 Jocll 2
MT3-2 Brok.MT3-2 (onep.) )
> 1_< 1«yck no U MT3-3» &_ t M:—:; 3
i =2
MT3-3 «?yukuma MT3-3» S
Brok.MT3-3 (onep.) a0 MT3-3» M
t
A
«3au. =
tyokort 16 t 300>
T YCKOP
T
PMB él L [= ﬁ t
PO ? Q IJ o
L/, > «[ycK TOK0BO#
L/T, «300» o —1_| TlyCK TOKOBOIA 3alLThI 3AUWTB
300 K |
«3aw,MT3-3» J
«3aw,. 300>

—m «[yck 3aWwmTbl»
(| I

>
i
PucyHok U.1 — TokoBble 3aLnTbl
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Knemma AsTtomar LLM
«AsTomart LUM» «KoHTakT aBTomara LUM»
«H3»
1 §> 1 «<HP»
I§HeLquu7| curHan 1
S _______—_—_—_—_1
é _______________________________
6 _______________________________
I§HeLquu7| curHan 13
éanepmxa OTKITOMEHUS
3agepKka BKIOYEHNsI
10¢c
YPOB 10 kB 1 ¢ t ,
~ 1 1
10c
YPOB 10 kB I ¢ t ,
~ 1 1
/,El,yroaaﬂ sawmtalc
,\D, roeas 3awmta ll ¢ T «BHewhss
< N HEMCNPaBHOCTb»
Knemma «Curvan ayroBoi 3aiuThbl» ZS Vs
lponaganue nuTanns s|T 7
Bnokwvpogka JI3LL 1 C6poc = Q
Ignompoaka N3 2 X «CurHanuaaums»
ﬂeperpyska VHovikaumst OTKIIKHEHUS K
Q6pbiB ABP cpaboTtano
PMO 10c
< =1 ]I: |
PrB ’ ! ! «ABapmiitoe
«Bkn.» «OTKMN.» & oTiqiotioHue»
Z Z & Opoc RIT < «ABapuitHoe
(Moxem ( Q M : OTKJIIO4EHUE»
1 Muzams) & 1 <— D TQ S
o PAO K
PoK ABapuitHoe oTKn,
R —> >
KomaHngHoe OTKI1. Mwuranve «OTkn.»
—>

PucyHok W.2 — Lienn aBapuitHON 1 npeaynpeavTesibHOW CUrHaM3aumm
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Knemma «AKTVIBHbIN YPOBEHD
«Bxog 1» Bxofa 1»
& «1»

Y

Knemma «AKTVIBHBI YPOBEHB
«Bxog 2» BXOZa 2»
& «1»

toopat

Bre

LWHee oTKMtoYeHve 1

BHewwHuin curHan 1

KomaHngHoe oTkniouenue 1

KomaHgHoe Bkntovexmne 1

BrokvpoBka BkntoveHust (onep.) 1

Briokupol

BrokvipoBska BkntodeHust (onep.)

Bka MT3-1 (onep.) 1

2

Briokupol

Bnokunposka MT3-1 (onep.)

Bnokvposka 1
Bka MT3-2 (onep.) 1

Brokupol
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PucyHok U.4 — ®parmMeHT DyHKLMOHAIbHOW STOrMUYECKOMN CXEMBI

NporpaMMUpPyeMoro pene
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MPUIOXXEHNE K
(obsi3aTenbHOE)

NHdbopMaLms 06 obecneyeHnn COBMECTUMOCTU C paHee BbiMyLLEHHbIMU YCTPONCTBAMM
HacTosiuiee ncnonHenne ycrpoicts (Bepcus MO 3.00 1 Bbille) 06n1afgaeT pacliMpeHHbIMU BO3MOXHOCTSMU
NMpOrpaMMUPOBaHNS HEKOTOPbIX BXOAHbIX CUFHA/IOB M BbIXOAHbIX pene. Ans obecnevyeHunsi NoIHOM COBMECTUMOCTU

C paHee BbINyLLEHHbIMK NPOEKTaMM HEO6X0AMMO 3aAaThb YCTaBKM B COOTBETCTBUM C Tabnvuel K.1.

Tabnuua K.1 — YcTaBku ans obecneyeHns COBMECTUMOCTM

Bxoapl Bxop 1 QyHKUNS BHew.curHan
AKTMB.YpPOBEHb «1»
Bxop 2 QyHKUNS BHew.curHan
AKTUB.YpOBEHb «1»
Bxon 3 QyHKUNS He nogkn.
Bxop 4 QyHKUMS BHew.oTK/.
AKTMB.YpPOBEHb «1»
7, ¢ 0,02
Bxoa 5 OyHKUNS BHeLwu.oTK.
AKTUB.YpOBEHb «1»
7, ¢ 0,02
Bxop 6 QyHKUNS He nogkn.
Bxon 7 OyHKUNS He noakn.
Bxoa 8 PyHKUMSA Bnok.ABP
AKTUB.YpOBEHb «1»
7, C 0,02
Bxon 9 QyHKUNS He nogkn.
Bxoa 10 PyHKUMSA He noakn.
Bxop 11 DyHKUMSA He noakn.
Bxop 12 QyHKUNS He nogkn.
Bxop 13 QyHKUMS He nogkn.
Pene Pene 3 Touka PMo
Tcpas, C 0,00
Tso38p, C 0,00
Pexxum be3 dukcauum
Pene 4 Touka PrB
Tcpas, C 0,00
Tso38p, C 0,00
Pexxum be3 ¢ukcaunm
YcTaBku BbikoUaTens YnpasneHuve BKJ1
PaspeweHne TY Bcerpa
3MO02 OTKN
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