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HacTtosilee pykoBoACTBO MO 3KCrslyataumm npegHasHaveHo Ans 03HaKOMEHMS! C BO3MOXHOCTSAMMW, NMPUH-
umMnamn paboTbl, KOHCTPYKUMEN W MpaBuiaMu 3KCMyaTauuu, XpaHeHusi, TPaHCMOpTUPOBaHWS U yTuamnlaumu
MMKPOMPOLIECCOPHBIX YCTPOWCTB 3aWmThbl «Crupnyc-2-C» n «Cupuyc-21-C».

HacTosilee pykoBOACTBO MO 3KCM/yaTaumMM pacrnpoCTPaHSETCS Ha MMKPOMPOLECCOPHbIE YCTPOMCTBa 3a-
WuTbl «Cnpnyc-2-C» n «Cnpuyc-21-C», UMeHyeMble B AaSibHEMLLEM — «yCTPOMCTBa». B Tex MecTax pyKkoBOACTBa,
rae ONMCbIBAKOTCS pa3nuunsa mexay «Cupuyc-2-C» un «Cupuyc-21-C», 3T YCTPOWCTBa MMEHYIOTCS «YCTPOMCTBO
«Cnpuyc-2-C»» 1 «ycTponctBo «Cupuyc-21-C»», COOTBETCTBEHHO.

Mpu sKkcnayaTaumm yCTponcTea, KpoMe TpeboBaHWin JaHHOrO PyKOBOACTBA MO 3KCM/yaTauun, Heobxoan-
MO cobniogatb obwme TpeboBaHUs, yCTaHaBMBAEMble MHCTPYKUMSIMU W MpaBWnaMu 3KCryaTauumM yCTpOMCTB
peneHon 3alluTbl U aBTOMATUKN SHEPrOCUCTEM.

K skcnnyaTaumMm MUMKpOMpPOLECCOPHbIX YCTPOWCTB 3alMThbl AOMYCKATCSA LA, U3yymBluMe HacTosee P
W npolueame NpoBepKy 3HaHWIN NpaBui TEXHUKM 6e30MacHOCTY U 3KCMJTyaTaummn 3neKTPoyCTaHOBOK 3/1eKTpuYye-
CKMX CTaHUMA U NOACTaHUMM.

Mepen yCTaHOBKOM YCTPOWCTBA PEKOMEHAYETCS MPOU3BECTU MPOBEPKY €r0 TEXHUYECKUX XapaKTEPUCTVK B
nabopaTopHbIX YCNOBUSIX.

BWMHT 3a3eMnieHnst yCTPOMCTBA [O/MKEH OblTb COEAMHEH C KOHTYPOM 3a3eMJ/IEHMSI MOACTAHUMM MEeAHbIM
MPOBO/IOM CEYEHNEM He MeHee 2 MM2,

KaTeropuuecku 3anpeLiaeTcsl NOAKMOYEHME YCTPOMCTB C UCMOMHEHWEM MO HAMPSHXKEHMIO OMepaTUBHOMO
nutanusa 24, 48 n 110 B NOCTOSIHHOrO TOKa K OnepaTtMBHOMY HanpsbkeHuio 220 B, Tak kak 3TO NpuBOAWUT K
BbIXOAY YCTPOMCTBa U3 CTPOSI.

KaTeropnyecku 3anpeLaeTcs nogasaTh Ha AUCKPETHbIE BXOAbl TEPMUHANOB MCMonNHeHns «220 B DC» ne-
peMeHHoe WnM BbINpsMEHHOe 6e3 crnaxvBaHus (C ko3dUUMEHTOM Mynbcaumin Bbiwe 12%) HanpskeHue
onepaTuBHOro Toka 220 B, Tak Kak 3TO NPUBOAUT K BbIXOAY YCTPOMCTBA U3 CTPOSI.

KOHCTpyKUMSI YCTPOWCTBA BLINOJIHEHA MO MOAYJIbHOMY MPUHLUMMY, MO3BOMSIOWEMY MOCTABSTL YCTPOWA-
CTBa C pa3fMYHON annapaTHOWM koHdurypaumein. KoHdurypaumst ycTpoicTea Ao/mkHa obecneyvBaTh BbiNOSHEHWE
(YHKUMI P3A KOHKPETHOMO NMPUCOEANHEHUSI U COMNACcoBbLIBaTLCS NpU 0chopMIEHMM 3aKasa Ha NOCTaBKY.

MosnHoe Ha3BaHWe YCTPOWCTBA COCTOUT M3 CNEeAYIOLLMX 3/IEMEHTOB:
YcrpoiictBo «Cupuyc-2-C-tA-nnnB-ss-gg» nnu «Cupuyc-21-C-5A-nnnB-ss-gg», rae
«Cupuyc-2-C» unu «Cupuyc-21-C» — dhbpMeHHOe Ha3BaHWE YCTPOWCTBa,
tA — NCNoNHEeHNe yCTPOMCTBA MO HOMUHAMILHOMY TOKY BTOPUYHON 06MOTKM TT:
5A — ang HOMWHanNbLHOro Toka 5 A;
1A — AN HOMMHaNbHOro Toka 1 A;
NNNB — UCMONIHEHME YCTPOCTBA MO HAMPSPKEHUIO OMNEPATMBHOIO TOKa:
24B — ansa HanpsbkeHus NuTaHus 24 B NOCTOSIHHOMO TOKA;
48B — ona HanpsbkeHus NuTaHmsa 48 B NocTosIHHOMO TOKa;
110B — ansa HanpspkeHns nutaHus 110 B nocTosiHHOro Toka;
220B — ans HanpskeHus nuTaHusa 220 B NoCTOSIHHOro MM nepeMeHHoro Toka;
220B DC — gns HanpsbxkeHust nutadmsa 220 B NOCTOSAHHOIO TOKa;
SS — UCMOHEHME YCTPOMCTBA NO TPETbEMY MHTEPMDENCY NIMHUM CBSI3N:
N1 — ons ucnonHeHust ¢ MHTepdeincom RS485;
M3 — nns ucnonHenns ¢ nHtepdelicom Ethernet no «Butoi nape» (100BASE-TX) 1 NpoToko/ioM o6MeHa
Modbus TCP;
MN4-FX — pna ncnosiHeHus ¢ aByMsl onTuyeckuMmn nHtepdeicammn Ethernet (100BASE-FX) 1 npoTokonom
obmeHa M3K 61850;
MN4-TX — anst ucnonHeHus ¢ aBymsi uHTepdeicammn Ethernet no «Butoit nape» (100BASE-TX) n npoTo-
kosiomM obmeHa MK 61850;
gg — UCNOJHEHME YCTPOMCTBa NO COOTBETCTBMIO OTPACNEBbLIM CTaHAApTaM:
He yKa3aHO — YCTPOCTBO COOTBETCTBYET TpeboBaHUAM cTaHaapToB MAO «Poccetun»;
X[ - yctpoictBo cootBeTcTBYeT TpeboBaHmsam FOCT P 57121-2016 «TepMuHanbl NPUCOEAUHEHNUS UH-
TeNNeKTyanbHble AN MOACTAHUMA M NIMHEMHBbIX YCTPOWCTB TAMOBOMO 3HEProCHAbXXEHMWs1 )Kene3HoW [oporu.
TexHn4yeckne TpeboBaHUs».

MpumMep 3anucy ycTpoinctBa «Cnupnyc-2-C» € HanpsiXXEHNEM OnepaTUBHOIO NuTaHus 220 B, HOMUHANbHBIM
TokoM TT 5 A 1 gononHUTeNbHLIM MHTEpdeiicoMm RS485 npu 3akase:

«MU1KpPOMNpPOLIECCOPHOE YCTPOWCTBO 3alnThl «Cupuyc-2-C-5A-220B-11»
TY 3433-002-54933521-2009».

Pepakumsa ot 8 cdeBpans 2019 r.

http://energo24.ru



BlBA.656122.045 P2

CokpalleHusi, ucrnonb3yemMble B TEKCTE:
ABP — aBTOMaTU4eCcKoe BK/IIOUYEHME pe3epBa;
ALLN — aHanoro-ungpoBoi npeobpa3oBaTesib;
Bl — 6nok nuTaHus;
BHP — BoccTaHOBNEHUE CXeMbl HOPManbHOro pexuma nocne ABP;
XK — >XMAKOKPUCTANNYECKUN;
30® — 3awmTa oT 0bpbiBa ¢has;
NMC — nHTerpanbHast MMKpOCXeMa;
K3 — KopoTKoe 3aMblKaHuE;
KPY — KOMMNEeKTHOE pacnpeaenmMTesibHOe YCTPONCTBO;
J1I3LU — nornyeckas 3awmTa LWnH;
MT3 — MakcuMasnbHast TOKOBas 3allmTa;
0O3Y — onepaTvBHOE 3arNoMM1HaloLLEee YCTPOMCTBO;
M3Y — NOCTOsSiHHOE 3anoMUHatoLLee YCTPOWUCTBO;
P3A — peneiiHas 3aliMTa U aBTOMATUKa;
PIB — pene nono)XeHus BbIKOYATENSA — «BKIHOYEHO>;
PIO — pene NONOXeHWS BLIKIIOYATENS — «OTKIOYEHO»;
TT, UTT — naMepuTenbHbI TpaHChOopMaTop TOKa;
YAIB — 4acToTHOEe aBTOMaTM4eCcKoe NOBTOPHOE BK/IIOUYEHUE;
YPOB — yCTpOICTBO pe3epBMPOBaHMsl 0TKa30B BbIK/KOYaTeNs;
LY — wuHbl ynpasneHus;
DHI1 — sHeproHe3aBucnMMast NamsThb.
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1 OMNWNCAHUE N PABOTA

1.1 HasHaueHwne uspenus

1.1.1 YcTpoicTBO npeaHa3HaYeHo Asisl BbINOMAHEHMS DYHKUMUIA peneiHoN 3aluuTbl, aBTOMaTUKK, yrpaB-
JIEHNS U CUTHANM3aUMM CEKUMOHHOIO BbIK/toUaTens HanpsbkeHmeM 3-35 kB.

YCTpOWCTBO ycTaHaBNMBaeTCs B peneiiHbix otcekax KPY, KPYH n KCO, Ha naHensx v B Wwkadax B penen-
HbIX 3anax M NynbTax YnNpaBfE€HUsI 3MEKTPOCTaHUMA M NoAcTaHuMin 6-35 KkB. YCTpOWCTBO npeaHasHayeHo Ans
3alUMTbl BO3AYLLHbIX M KAabenbHbIX MHUI, @ Takke TpaHcopMaTopoB, Npeobpas3oBaTe/bHbIX arperaToB U T.4.

1.1.2 YcTpoicTBo ABASETCS KOMBMHUPOBAHHLIM MUKPOMPOLIECCOPHBIM TEPMUHANOM PENENHON 3alLnThl 1
aBTOMaTUKW.

MpUMEHEHNE B YCTPOWMCTBE MOAY/bHOW MYNbTUNPOLIECCOPHON apXUTEKTYpbl Hapsiny C COBPEMEHHbLIMU
TEXHOSIOTMSIMM NOBEPXHOCTHOMO MOHTaXa ObecneuMBaloT BbICOKYIO HAAEXHOCTb, 60MbLIYIO BblUMCAUTENBHYIO
MOLLHOCTb M ObICTPOAENCTBME, @ TaKXKe BbICOKYIO TOYHOCTb U3MEPEHUSI SNEKTPUYECKUX BEIMUYMH U BPEMEHHBIX
WHTEPBASIOB, YTO AAET BO3MOXHOCTb CHU3WUTb CTYMEHN CENEKTUBHOCTU U NOBLICUTL YYBCTBUTESIbHOCTb TEPMUHA-
na.

1.1.3 Peanu3oBaHHblE B YCTPOMCTBE a/IrOPUTMbl DYHKLUMIA 3aLUUTLI M aBTOMATUKK, @ TAKXKe CXEMbI MoA-
KJIlOUEHMs1 yCTpoiCcTBa paspaboTaHbl Mo TpeboBaHMSIM K OTEYECTBEHHbIM cucTeMaMm P3A B COTpyAHMYECTBE C
NpeacTaBUTENSIMM 3HEPFOCUCTEM U MPOEKTHBLIX MHCTUTYTOB, YTO obecneuvMBaeT COBMECTMMOCTb C annapaTypoW,
BbIMO/IHEHHOW HA Pa3NMYHONM 3/IEMEHTHON 6a3e, a Takxke obneryaeT BHEAPEHNE HOBOW TEXHUKW MPOEKTUPOBLLIN-
KaM W1 3KCMayaTauMoHHOMY MepcoHany.

1.1.4 YCTpOWCTBO MOXET MPUMEHSATLCS AfS 3alMTbl MEMEHTOB pacrpefenunTenbHbIX CeTel kak caMo-
CTOSTENbHOE YCTPOMCTBO, TaK M COBMECTHO C ApyrMMu ycTpoiuctBamm P3A (Hanpumep, AyroBOW 3awmTon,
3alUMTON OT 0AHOMA3HbIX 3aMbIKaHUI Ha 3eMJI0, 3aLUMTON WWH U T.4.).

1.1.5 YcTpoiicTBO 0becneunBaeT crieaytoLime 3KChayaTaumoHHbIE BO3MOXXHOCTH:

—  BbINOSIHEHME (DYHKLMI 3alUMT, aBTOMATUKK W ynpaBfeHus, onpeaeneHHbix My3 u NT3;

—  3a4aHve BHYTpeHHeN koHdurypauuv (BBOA/BbIBOA 3aLUWUT M aBTOMATMKW, BbIGOP 3aLUUTHBIX Xa-
PaKTEPUCTUK U T.A4.);

—  BBOA W XpaHEHWE YCTaBOK 3alUuT M aBTOMaTUKK;

—  KOHTPOJIb ¥ MHAMKALMIO MOJSIOXEHNS BLIK/OYATENS, @ TakKe KOHTPOJIb MCMPaBHOCTU €ro Lenen
ynpasneHus;

—  onpeaeneHuwe Buaa nospexaeHus npu cpabatbiBaHun MT3;

—  nepegady napameTpoB aBapuu, BBOA U U3MEHEHME YCTaBOK MO JIMHUN CBSI3U;

—  HEnpepbIBHbIN ONepaTUBHBIA KOHTPOJSIb paboTocnocobHOCTM (CaMoaMarHOCTUKY) B TEYEHME BCEro
BpeMeHn paboThl;

—  B/IOKMPOBKY BCEX BLIXOAOB NPV HEUCMPABHOCTU YCTPOWCTBA A/ UCKITIOYEHUS NIOXKHbIX cpabaTbi-
BaHWUN;

—  NONy4YyeHue AMCKPETHbIX CUIHAMOoB ynpaBfieHus u GMOKMPOBOK, BblAayy KOMAHZA YrpasreHus,
aBapuiHON 1 NpeaynpeanTesibHOM CUrHann3auum;

—  ranbBaHW4YecKyH pa3Bs3Ky BCEX BXOAOB W BbIXOAOB, BKAKOYas nuTaHue, ans obecneyeHus BbiCo-
KON NMOMEX03aLUMLLEHHOCTH;

—  BbICOKOE COMPOTMBI/IEHNE M MPOYHOCTb M30MAUMKM BXOAOB W BbIXOLOB OTHOCUTENBLHO Kopryca u
Mexay cobol ans MOoBbILEHWUST YCTOMYMBOCTM YCTPOMCTBA K NEPEHanpshKEHWsIM, BO3HMKAOLWMUM
BO BTOPUYHbLIX Liensx KPY.

1.1.6 ®OyHKUMM 3aWNTLI, BbIMOSIHAEMbIE YCTPONCTBOM:

—  TpEexcTyneH4yaTasl MakcuMMasibHasi TOKOBas 3alliMTa OT MexaydasHbIX NMOBPEXAEHUIN C KOHTPOEM
ABYX UK TpeX (pa3HbIX TOKOB;
—  aBTOMATMYECKMI BBOZ YCKOPEHUS NI0BbIX CTyrneHen MT3 npu No60M BKIOYEHUN BhIKIIOYATENS;
—  3awwuTa oT obpbiBa dasbl;
—  floru4yeckas 3almTa LvH;
BblJada curHana nycka MT3 ans opraHu3aumv NOrMYECKOW 3aLLUMThI LLWH.
1.1.7 CDyHKLMM ABTOMAaTMKMW, BbIMOJSHSIEMbIE YCTPOMUCTBOM:
—  onepauny OTKTHOUYEHUS U BKITHOYEHWUS BbIK/IOUATENS MO BHEWHUM KOMaHAaM C 3aliMToN OT MHO-
rOKpaTHbIX BK/TOYEHWIA BbIK/IIOYATENS;
—  BO3MOXXHOCTb MOAKJIIOYEHMSI BHELHUX 3aLUMT, HanpuMep, AyroBow;
—  WCMOJIHEHME KOMaHA OT BHeLIHero ycrpoictsa ABP n BHP;
—  ¢opmmpoBaHue curHana YPOB npu oTkazax cBoero Bbiko4aTens;
—  WCMOJIHEHME BXOAHOro curHana YPOB npu oTkasax HUXKECTOSLUMX BbIKIOYaTENEN.
1.1.8 [lononHuTenbHbIe CEPBUCHBIE (PYHKLMMK:
—  onpegeneHve Buga nospexaeHus npu cpabartbiBaHum MT3;
—  dmKcaumsi TOKOB B MOMEHT aBapwuu;
—  U3MepeHue BpeMeHM cpabaTbiBaHUS 3aliMTbl U OTKITIKOYEHUS BbIK/IOYATENS;
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—  BCTPOEHHble Yacbl-KaneHaaphb;
—  BO3MOXXHOCTb BCTpamBaHWs YCTPOWCTBa B CUCTEMY €AMHOI0 TOMHOIO BPEMEHM CTaHLUMK WK NoAa-
CTaHuuu;
—  M3MepeHue TeKyLMX (a3HblX TOKOB;
—  [ONOMHWTENbHbIE pene U CBETOAMOAbI C (PYHKUMEN, 3aaHHON NONb30BaTENEM;
—  umdposoi ocumnnorpad;
—  perucrpatop cobbITui.
1.1.9 YcTpoicTBO NpOM3BOAMT U3MEPEHME 3NEKTPUYECKUX MapaMETPOB BXOAHbIX aHasIoroBbIX CUrHasnoB
(asHbIX TOKOB I, I, I a TakKe BblUMCIEHNE TOKa 06paTHOW NocneaoBaTenbHOCTU .
Mpy OTCYTCTBMM M3MEPUTENBHOIO TpaHcdopMaTopa Toka B da3se B Tok da3bl B paccunteiBaeTcs no ¢op-
Myne

I,=—1,-1. (1)

Mpy U3MEPEHMSIX OCYLLECTBIISIETCA KOMMEHCALMS anepuoanyeckoli COCTaBnsoWeN, a Takke GpunbTpaums
BbICLLUMX FaPMOHMK BXOAHbIX CUIHANOB. [1s1 CPAaBHEHUS C YCTaBKaMM 3alUMT MCMOMb3YEeTCsl TOMbKO AeMCTBYOLIEE
3HaYeHWe NepBoV rAPMOHUKN BXOAHbLIX CUMHAMOB.

[ns ycTpaHeHus CylweCTBEHHOr0 M3MeHeHMs Toka cpabaTbiBaHMs 3aluMTbl MPU HACbILWEHMN MEepPBUYHBIX
TpaHCchOpMaTOpOB TOKa B YCTPOWCTBE NpeAyCMOTPEHO BOCCTAHOBJIEHNE CMHYCOMAANbHOM (DOpMbI TOKa BMJIOTb [0
50% norpewwHoctn TT.

1.1.10 SnemMeHTHas 6a3a BXOAHbIX M BbIXOAHbIX LEnein obecreunBaeT COBMECTUMOCTb YCTPOWUCTBA C Jto-
6bIMM YCTPOMCTBaMM 3aLLUMTHI U @aBTOMATUKM PasHbIX NMPOU3BOAUTENEN — 3NIEKTPOMEXAHNYECKUMHU, SNEKTPOHHBIMY,
MUKPOMPOLIECCOPHBbIMU, @ TaKXKE COMPSXKEHNE CO CTAHAAPTHLIMU KaHaNnaMmn TeneMexaHuku.

1.1.11 YCTpoMCTBO MMEET KaHasbl CBA3WN ANs Nepefayn Ha KOMMboTep AaHHbLIX aBapUMHbIX OTKOYEHWH,
MPOCMOTPa W W3MEHEHMSI YCTABOK, KOHTPOJSS TEKYLEro COCTOSIHMSI YCTPOMCTBA, @ TakXKe AWUCTaHLMOHHOMO
yrnpaB/ieHus BbIK/loYaTenem.

1.1.12 YcTpoMCTBO MOXET MOCTaBASTLCA CaMOCTOSITENIbHO ANSt UCMOb30BaHWSl Ha AENCTBYIOWMX 06bek-
Tax Mpu WX MOAEPHW3ALMM WM PEKOHCTPYKUMU. KpoMe TOro, YCTPOWCTBO MOXET BXOAUTb B KOMMMEKTHbIE
MOCTaBKM NPV KanuTasbHOM CTPOUTENIbCTBE 31EKTPO3HEPreTUYeckux o6beKToB.

1.1.13 YcTpoicTBa W3roTaBAMBAKOTCA B KAMMaTUYeckoM wucrnonHeHun YXJ13.1 no TOCT 15543.1 wu
FOCT 15150:

—  BepxHee pabouee 3Ha4eHWE TeMnepaTypbl OKPY>KaKoLWEro Bo3ayxa npu akcnayataumm +55°C;

—  HwkHee pabodyee 3Ha4yeHMe TeMmrnepaTypbl OKPY>XAOLEro BO34yxa Mpw 3KChayaTaumMm MUHYC
20°C;

—  HWXHee npegenbHoe pabouyee 3HaueHWe TeMnepaTypbl OKPY>XXaloLero Bo3dyxa npu 3KcnnyaTa-
unm MuHyc 40°C (npu CHUXEHUKM TeMnepaTypbl HWxe MUHYC 20°C OCHOBHbIE (DYHKLMW 3aLUUTI
COXPaHSOTCH, HO MHdOopMaums, oTobpaxaeMas Ha XXMAKOKPUCTANIMYECKOM MHAMKATOpPe, CTaHo-
BUTCS HEUNTAEMON);

—  OTHOCUTESNbHAas BAAXHOCTb Npu +25°C — ao 98%.

1.1.14 HoMuHanbHble paboune 3HaYeHUs MEXaHWYECKMX BHELIHUX BO3AEUCTBYHOLMX (DaKTOPOB — MO
FOCT 17516.1 ang rpynnbl MEXaHWYECKOrO UCMONHEHUs M7:

—  CMHycoupanbHasi Bubpaums B avanasoHe 4yactoT ot 0,5 go 100 'y ¢ aMnaMTyaon yckopeHws
10 m/c? (1g), cTeneHb xectkocT 10a;

—  y;aapbl MHOFOKPaTHOrO AENCTBMS C MMKOBLIM yAapHbLIM yckopeHneM 30 m/c* (3g) M anuTenbHo-
CTblo AeicTBust oT 2 Ao 20 Mc, CTeneHb XecTkocTu 1.

1.1.15 YcTpoWCTBO NpeAHa3HaYeHo Ans aKCnyaTaummn B CNeayoLWnxX YCIoBusIX:

—  BblCOTa Haa ypoBHeM Mops He 6onee 2000 M, NpY UCMONb30BaHWM Ha 60sbLUEN BbICOTE HEOBXO-
AMMO  UCMOJb30BaTh MOMPABOYHbLIN  KOIDMULMEHT, YUUTHIBAIOWMI CHUDKEHWE 3MIEKTPUYECKON
NPOYHOCTUN M3onsaumm, cornacHo NMOCT 15150;

—  OKpyXalolas cpefia — HEB3PbIBOOMACHAs!, He coaep alliasi TOKOMPOBOASLLEN Mbl, arpeCcCUBHbIX
NnapoB W ra3os, pa3pyLlaloLLmMX U30SLUMIO U METANIbI;

—  MeCTO YCTaHOBKWM [O/MKHO ObiTb 3alyulLleHO OT nonagaHus 6pbi3r, BoAbl, Macen, 3MynbCvn, a
TaKKe OT NPSIMOro BO3AENCTBUS CONMHEYHOW paavaumu.

1.2 TexHu4eckne xapakTepucTUKn

1.2.1 OcCHOBHble napamMeTpbl U pa3Mepsbl

1.2.1.1 TuTaHWe yCTPOICTBa OCYLLECTBASETCS OT UCTOYHMKA nepemMeHHoro (oT 45 ao 55 ), NocTosiHHO-
ro WUAM BbINPSIMAEHHOrO TOKa HampsbkeHueM 24, 48, 110 wnm 220 B B 3aBUCMMOCTM OT WUCMOMHEHUsl. Paboumit
AVana3soH OTKIOHEHUS HanpshkeHus nuTaHus — +10/-20%.
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1.2.1.2 MowHoCTb, NoTpebnsieMas yCTPOMCTBOM OT MCTOYHMKA ONepaTUBHOMO NOCTOSIHHOMO TOKa:
B AEXYPHOM pEXUNME:
—  He 6onee 7 BT ans ucnonHenuii U1 u U3;
—  He 6onee 15 BT ang ucnonHeHuin N4-TX n U4-FX;
B pexume cpabaTbiBaHWS 3aLLmT:
—  He 6onee 15 BT ang ucnonHenuin U1 n U3;
—  He bonee 25 BT ansa ucnonHexuin U4-TX n N4-FX.
1.2.1.3 [abapuTHble pa3Mepbl YCTPOMCTBA He NpeBbiluaoT 305x190x215 MM,
1.2.1.4 Macca ycTpoicTBa 6€3 ynakoBK/ He NPEeBbILLAET 7 Kr.

1.2.2 XapakTepuctunku
1.3.2.1 XapaKTepucTuKK yCTPOMCTBA YKasaHbl B Tabnuue 1.

Tabnumua 1
HanmeHoBaHWe napameTpa 3Ha4veHune
1 BxoAHble aHanoroBble CUrHasbl:
YyacToTa NepemMeHHOoro Toka, Ny 45 - 55
YNCIIO BXOAOB MO TOKY 3
HOMMWHaNbHbIN TOK a3 (I, I 1), A (ncnonHeHne 1 A) 1
(ucnonHeHne 5 A) 5

MaKCMMasbHbI KOHTPOIMPYEMBbIM AManasoH TOKOB B ¢asax, A
(ncnonHeHne 1 A) 0,01-40
(ucnonHeHne 5 A) 0,05 - 200
pabounii AnanasoH TOKOB B dasax, A
(ncnonHeHne 1 A) 0,2-40
(McnonHeHne 5 A) 1,0 - 200
MOrpeLHOCTb U3MepeHus asHbiX TOKOB Npu YactoTte 50 'u, He 6onee:

OCHOBHasl OTHOCUTENbHAs MOrPeLHOCTb Npu Toke = 0,2X Iyoy, Y% 3
abcontoTHast NOrpeLHoCcTb Npu Toke < 0,2X Jyom, A 0,03
TepMUyeckasi CTOMKOCTb TOKOBbIX Lienen, A, He MeHee:
ANUTENBHO (ucnonHeHne 1 A) 3
(ucrnonHeHne 5 A) 15
KpaTKOBpeMeHHO (2 C) (ucrnonHeHne 1 A) 40
(ucnonHeHne 5 A) 200

n0Tpe6ns:|eMa9| MOLLUHOCTb BXOAHbIX U3MEPUTENbHbIX ueneﬁ Cba3HbIX TOKOB B HOMUHAJIbHOM
pexume, BA, He 6onee: 0,1

2 BxopgHble AncKpeTHble curHanbl (24/48/110/220 B)

UYMCNO BXOAOB 34
BXOZHOW TOK, MA, He 6ornee 10
HanpskeHve HaaeXxHoro cpabaTeiBaHus, B (ucnonHeHune 24 B) 17-28
(ncnonHeHve 48 B) 34-56
(ucnonHeHmne 110 B) 80-132

(ucnonHeHmne 220 B) 160-264
(ucnonHenue 220 B DC) 170-264

HanpshkKeHue HageXXHoro HecpabaTtbiBaHus, B (ncnonHeHve 24 B) 0-15
(ucnonHeHmne 48 B) 0-30

(ucnonHeHune 110 B) 0-72

(ucnonHeHune 220 B) 0-145

(ucnonHenune 220 B DC) 0-158

HanpshkeHne Bo3BpaTa, B (ucnonHeHne 24 B) 13-15
(ncnonHeHve 48 B) 26-30

(ucnonHenuve 110 B) 65-75

(ucnonHexmne 220 B) 130-140
(ucnonHenune 220 B DC) 140-150
ONNTeNbHOCTb CUrHana, Mc, He MeHee 30
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HanmeHoBaHWe napameTpa 3Ha4yeHne
3 BbIx0AHble ANCKPETHbIE CUrHanbl ynpasaexus (220 B)
KOJIMYECTBO BbIXOAHbIX CUrHANoB (FPynn KOHTAKTOB) 12 (21)
KOMMYTMPYEMOE HaNps>XeHNe NepeMEHHOro 1M NOCTOSIHHOroO Toka, B, He bonee 300

KOMMYTaLMOHHasi CMOCOBHOCTb KOHTAKTOB Ha 3aMblKaHWE MpW aKTUBHO-UHAYKTUBHOM
Harpyske ¢ NnocTosiHHol BpemeHu L/R = 50 Mc, c:

6A ANUTENbHO
10A 1
15A 0,3
30A 0,2

40 A 0,03

KOMMYTUPYEMbI MOCTOSHHBIN TOK 3aMblKaHWsl/pasMblKaHusl NPU aKTUBHO-UHAYKTUBHOM
Harpyske ¢ NocTosiHHon BpeMeHu L/R = 50 Mc, A, He bonee

pene «OTKN.», «Bkn.» n «yPOB» 6/0,5
OCTanbHbIE pene 6/0,25
KOMMYTUPYEMbI NepeMeHHbIN TOK 3aMblkaHWs/pa3MbIkaHUS MPU aKTUBHO-MHAYKTUBHOM
Harpyske ¢ nocTosiHHoi BpeMeHm L/R = 50 Mc, A, He Bonee 6/6

1.2.2.2 [ononHuTenbHas MorpewHoCTb U3MEPEHUS] TOKOB, @ Takxke AO0NOSIHUTENbHAs MOrpeLHoOCTb cpa-
6aTblBaHMS 6510Ka NMPU U3MEHEHWUM TEMMEPATYPbl OKPYXXatolwel cpedbl B paboyeM anana3oHe He npeBbiwaeT 1%
Ha kaxable 10°C oTtHocuTenbHO 20°C.
1.2.2.3 [lononHuTenbHas MOrpewHoCcTb N3MEPEHNUS TOKOB M cpabaTbiBaHUs 6/10ka NpyM M3MEHEHMU 4a-
CTOTbl BXOAHBIX CUFHANOB B AnanasoHe oT 45 Ao 55 U He npeBbillaeT 2% Ha kaxabli 1 My oTHocuTenbHO 50 u.
1.2.2.4 YcTpoicTBO He cpabaTbiBaeT OXHO M HE NOBPEXAAETCS:
—  MpW CHSATMW U Mnofade onepaTMBHOMO TOKA, @ TakXKe MpW NepepbiBax NUTaHWs to6on AnuTenbHO-
CTW C NoCneayoWmnM BOCCTaHOBIIEHNEM;
—  Mp¥ Nnogaye HanpsbkeHUst ONepaTUBHOIO NOCTOSIHHOrO TOKa 0bpaTHOW NONSPHOCTY;
—  Npu 3aMblKaHUMK Ha 3eMJI0 Lienei onepaTMBHONO ToKa.
1.2.2.5 YcTpoiicTBO 0becneunBaeT xpaHeHWe NapaMeTpoB HACTPOMKU M KOHMUIypauum 3almT M aBToMa-
TUKKN (YCTABOK) B TeYeHue BCero cpoka cnyxbbl BHE 3aBUCMMOCTU OT HanuMuus NUTAIOLLEro HanpshkeHus. Xon
YacoB U 3aUKCMPOBaHHbIE AaHHbIE B MAMSATM COXPaHAIOTCA MpU NponagaHnyM onepaTMBHOIO MUTaHUS Ha BpeMs
[0 HECKONbKKX NeT.
1.2.2.6 YCTpOMCTBO BLINOAHAET (DYHKLMW 3aliMThl CO CpabaTbiBaHWMEM BbIXOAHBIX pesie npv NOAHOM Npo-
nagaHum onepaTMBHOIrO NMTaHMUSA OT HOMUHANBHOMO 3HAYEHUS:
— 0,6 c ana ncnonHexHns 220 B;
— 0,2 c gna ncnonHexns 110 B;
— 0,05 c ans ucnonHenuii 24 B 1 48 B.
1.2.2.7 BpeMsi roTOBHOCTM YCTPOMCTBaA K paboTe noc/ie nogauv onepaTMBHOMO TOKA HE MPEBLILLAET:
— 0,5 c ans vcnonHennit 110 B 1 220 B;
— 0,8 c ana ucnonHexuin 24 B n 48 B.
1.2.2.8 HapaboTka Ha 0TKas ycTpolicTBa coctasnsieT 125000 yacos.
1.2.2.9 YcTpoWCTBO COOTBETCTBYET MCMoHeEHUO IP52 no nuueBon naHenn n IP20 no octanbHbIM B COOT-
BeTcTBUM ¢ FTOCT 14254 (M3K 70-1, EN 60529), KpoMe KNeMM NOAK/IIOYEHNS TOKOBbIX LIEMEN.
1.2.2.10 3nekTpuyeckoe COMPOTUBIIEHUE U30NAUMU MEXAY HE3aBUCMMbIMU 3MEKTPUYECKUMU LIENSMU U
Mexay 3TUMU LensaMy 1 KOpryCcoM B XONTOAHOM COCTOSIHUM COCTaBNSET:
—  He MeHee 100 MOM B HOpMasbHbIX KITMMaTUYECKNX YCNOBUSIX;
—  He MeHee 1 MOM npu NOBbILEHHOW BNAXXHOCTU (OTHOCUTESNIbHAs BRaXXHOCTb — 98%).
HopManbHbIMK KNIMMAaTUYECKUMU YCITOBUSIMU CUMTAIOTCS:
—  TeMnepaTtypa oKpyxatowlero sosayxa — (25+10)°C;
—  OTHOCUTesIbHasi BNaXXHOCTb — OT 45 Ao 80%;
— atmocdepHoe aasneHune — ot 630 go 800 MM pT. CT.
1.2.2.11 3nekTpuyeckas U30onsUMa Mexay He3aBUCUMbIMU 3NEKTPUYECKUMU LENaMU U MeXay 3TUMK Le-
MMM U KOPIYCOM B XONOAHOM COCTOSHUM MPU HOPMaJsibHbIX KiMMaTuieckmx ycnosusix (n.1.2.2.10) 6e3 npobos u
nepeKkpbITUS BblAEPXKUBAET:
—  MCMbITaTeNIbHOE HAMPs>XeHUE NepeMeHHOro Toka 2 kB (aeicTBytollee 3HaueHue) YactoTton 50 My
B TeueHne 1 MuH;
—  MMNyJIbCHOE MCMbITaTebHOE HanpshxeHne (Mo TPy MMMY/bCa NOMIOXUTENbHBIX M OTPULATENbHbIX)
C aMnAnTyaon Ao 5 kB, ANWUTENbHOCTBIO nepeaHero dpoHTa 1,2 MKC, ANMUTENbHOCTbIO MMMYJbCa
50 MKC 1 nepnoaoM crefoBaHUs UMMNYNbCOB — 5 C.
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1.2.2.12 YctpoictBo cootBeTcTBYeT TpeboBaHuaM MOCT P 51317.6.5-2006 no noMexoyCTOMYMBOCTU U
BbINOMHSET CBOM (hYHKLMM NpU BO3AENCTBUM MOMEX C NMapaMeTpaMu, NpUBEAEHHbIMU B Tabnuue 2.

1.2.2.13 YcTpoicTBO  COOTBETCTBYET  TpebOBaHMSIM MO MOMEXOSMWUCCUMM,  MPUBEAEHHbIM B
MOCT P 51317.6.4-2009.
Tabnunua 2
o)
= s g
iRe) 8T
Bua nomexm 5 E rOCT, M3K E S5 MpuMeyaHune
S¢ CEa
&
MNoBTOpsOWMeECcs 3aTyxaroLwme Kone- 3 |IFOCT P 51317.4.12-99 A 2,5 kB — npoBoa-3emns
6aHus yactotou ot 0,1 go 1,0 MI'y M3K 61000-4-12-95 1,0 kB — npoBoa-npoBog
HaHoceKyHAHble MMMYNbCHBIE MOMEXN 4 |TOCT P 51317.4.4-99 A 4 kB — nuTaHune
M3K 61000-4-4-95 2 KB — ocTanbHble uenm
DneKTpocTaTU4ecKme noMexu 3 |IFOCT P 51317.4.2-99 A 8 KB — BO34YyLUHbIV
M3K 61000-4-2-95 6 KB — KOHTaKTHbIV
MarHWTHOE MoJie NPOMbILLIEHHOM 5 |T'OCT P 50648-94 A 100 A/M — NOCTOSAHHO
YacToThl M3K 1000-4-8-93 1000 A/M — KpaTKOBpEMEHHO
Pagno4dacTtoTHOE 3/1eKTpoOMarHnTHoe 3 |IFOCT P 51317.4.3-99 A oT 26 go 1000 Ml'y,
none M3K 61000-4-3-96 10 B/m
MUKpOCeKYHAHbIE MMMYbCbI 6ObLLON 4 |TOCT P 51317.4.5-99 A 4 kB
3Heprum M3K 61000-4-5-95
KOHAYKTMBHbIE HU3KOYACTOTHbIE 3 |IFOCT P 51317.4.6-99 A 10B
noMexm M3K 61000-4-6-96 140 gb
NMnynbcHoe MarHUTHoe nosne 4 |TOCT P 50649-94 A 8/20 MKkc
M3K 1000-4-9-93 +300 A/m
3aTtyxatowee konebatensHoe 5 |TOCT P 50652-94 A 100 kl'y
MarHuTHoe nosne M3K 1000-4-10-93 +100 A/m

1.2.3 MakcnManbHast TokoBas 3awmTa (MT3)

1.2.3.1 MT3 MoxeT uMeTb 3 cTyneHu: nepsasi, MT3-1 (TokoBas oTceyka), C HE3aBUCMMOWN BPEMSITOKOBOM
XapakTepucTukon, BTopasi, MT3-2, n Tpetbs, MT3-3, — C 3aBUCUMbIMU WU HE3ABUCUMbIMU BPEMSITOKOBbLIMM
XapaKTepucTukamu. Tun 3aBUCUMOCTM TOK-BpeMs cTyrneHein MT3-2 n MT3-3 3agaeTcst C MOMOLLbIO YCTaBOK.

1.2.3.2 KonuuectBo cTyneHe MT3 3aaaeTcs ¢ noMoulbio ycTaBok. CTyneHb MT3-3 MoxeT paboTaTb Ha
OTK/IIOYEHME MK TONbKO Ha CUrHaM3aumio.

1.2.3.3 CryneHb MT3-1 MoxeT 6bITb 3anporpaMMMpoBaHa Kak YCKOPSAHOLWAs OTCeyka, Npu 3TOM OHa by-
[EeT BBOAMTLCS B paboTy TONbKO Ha 1 € mocne BKIOYEHMS BbiKtovaTens.

1.2.3.4 Bce CTyneHW C HE3aBUCMMOW BPEMSTOKOBOW XapaKTEPUCTUKOM (YHKUMOHANbHO MAEHTUYHbI U
MMEIOT XapaKTEPUCTUKK, yKa3aHHble B Tabnuue 3.

1.2.3.5 [ns ctyneHeit MT3-2 u MT3-3 BO3MOXEH BbIOOp OAHON U3 6 XapaKTEPUCTUK TOK-BPEMS:

1. HesaBuncnumas xapaktepuctuka. Bpems BblaepKu onpefensietcs HabpaHHbIM 3Ha4YeHUEM BpEMEHMU
YCTaBku 7ycr

2. HopmanbHo uHBepcHas xapaktepuctmka (no MK 255-4), nokasaHHas Ha pucyHke E.1

= 0’]4XTYCT []

(2)
0,02
([ / I YCT) -1
3. CunbHO UHBEpCHas xapaktepucTmka (no MK 255-4), nokasaHHas Ha pucyHke E.2
13,5 T,
=Y ] 3)
I/ Tyer)-1
4. Ype3sBblYaliHO MHBEPCHast xapakTepuctuka (no MK 255-4), nokasaHHasi Ha pucyHke E.3
80xT
f=——YCT_ ] (4)

(/Iyer ) -1
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5. Kpytas (tuna pene PTB-I), noka3aHHast Ha pucyHke E.4
1

6. Monoras (Tvna pene PTB-1V), nokasaHHast Ha pucyHke E.5
1

" 20x((11yer -1)/6)

roe t— oTpabaTbiBaeMas BblAepXKKa BPEMEHU,
I — BXOHOW TOK,
Iyr— ycTaBka rno ToKy,
Tycr — YCTaBKka Nno BpeMeHu.
1.2.3.6 Bblgepxka BpeMeHM Ha HayasrbHOM Y4YacTKe 3aBMCHMMbIX BPEMSTOKOBbLIX XapaKTEPUCTUK OrpaHu-
umBaeTcs Ha yposHe 100 c.

t

<+ Tyer |e] ©)

1,8 +TYCT [C] (6)

Tabnuvua 3
HanmeHoBaHWe napameTpa 3Ha4yeHune
1 [IManasoH ycTaBoOK Mo ToKy, A:
AN NepBON CTyneHn (ucnonHenune 1 A) 0,40 — 40,00
(ucnonHenue 5 A) 2,00 — 200,00
[UNS1 BTOPOW CTYNEHU (ucnonHenune 1 A) 0,20 — 40,00
(ucnonHenune 5 A) 1,00 - 200,00
[N TPETbel CTyMneHn (ucnonHenune 1 A) 0,1-20,00
(ucnonHenue 5 A) 0,40 — 100,00
2  [vanasoH yCTaBOK MO BPEMEHMU, C:
ANs NepBOI CTyneHn 0—10,00
NS BTOPOM CTyneHu 0,10 — 20,00
NSl TPETLEN CTYMNEHU 0,20 — 99,99
3  AWCKpeTHOCTb YCTaBoOK:
no Toky, A 0,01
Nno BpeMeHu, C 0,01
4  OcHOBHas norpewHocTb cpabaTtbiBaHNS:
no TOKY, OT ycTaBku, % +5
Mo BPEMEHMW AN1S1 HE3aBUCUMbIX XapaKTepUCTUK:
Bblaepxxka 6onee 1 ¢, ot ycraBkun, % +3
Bblep)Kka MeHee 1 ¢, MC +25
3aBUCMMbIX XapaKTepUCTHK, OT ycTaBku, % +7
5 KoadpdumumeHT BO3BpaTa no ToKy 0,95 —0,92
6 Bpems Bo3BpaTta, Mc, He 6onee 50

1.2.3.7 YckopeHune MT3.

YckopeHue ctyneHein MT3-1, MT3-2 u MT3-3 BBoAWUTCA aBTOMaTMyeckn Ha BpeMs ( Tyaop + 1 C) Npy Nio-
6bIX BKJIIOUYEHMSIX BbIK/tOYaTeNs. BBoA ycKOpeHUs NoboIN CTyneHn MOXET BbiTb OTK/IIOUYEH YCTaBKaMM.

Bblaepxxka BpeMeHM yckopeHust MT3 oanHakoBa ANt BCEX CTYMEHEN M 3aAaeTcsl YCTaBKOW Tyop. ECTM
ans cryneHeit MT3 3afaHa ycTaBKa MO BPEMEHW MeHee 3HaYeHWUst 7Tyqop, TO MPU YCKOpeHUM MT3 3agaHHas
BblAEpXKKa coxpaHsieTcsl (AeNCTBYET MeHblUas yCTaBKka). B cnydyae 3a1aHus 3aBUCMMbIX XapakTepuctnk MT3-2 unm
MT3-3 Ha BpeMS YCKOPEHWUSI OHU NEPEBOASTCA B PEXMM C HE3ABUCMMOW BPEMSITOKOBOW XapaKTepPUCTUKOMN.

1.2.4 3awwTa o1 06pbiBa a3zl nuTarowwero dugepa (300)
1.2.4.1 300 peanusyeTcs METOAOM pacyeTa COOTHOLLEHUS TOKOB 06paTHON nocneaoBaTenbHOCTU > U
NpsIMOM MOCNeA0BaTENbHOCTU [;, paccyMTaHHbIX No popMynam:

7120 —j120
_ I, +1,-e" " +1.-e

I, 3 @)
I,+1,-e7?+1.-e™
12= A B 3 C (8)
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Mpn OTCYTCTBUM M3MEPUTENBHOrO TpaHcopMaTopa Toka B (ase B, [ paccuntbiBaetcs no gopmyne (1).

B HopManbHOM pexunMe paboThl COOTHOLLEHUE I,/T; 6NIM3KO K HYMO, TOrAa Kak npu obpbiBe oaHON U3 ¢a3
COOTHOLLEHWe CTaHOBUTCS BAN3KMM K eanHULE.

1.2.4.2 MeeTca BO3MOXHOCTb 3a[laHUSi YCTABKOM NPsIMOro MM 06paTHOro YepeaoBaHus a3, YTo o4eHb
yaobHO Ansi HEKOTOPbIX 3HeprocucTeM (Npu obpaTHOM YepeaoBaHum a3 Tokm da3 B n C B dopmynax (7) u (8)
MEHSIIOTCS MECTaMu).

1.2.4.3 ®OyHkuus 300 MoxeT paboTaTb Ha OTK/IIOYEHME UM TOMIbKO Ha CUIHANN3aumio.

1.2.4.4 300 uMeeT He3aBUCUMYIO BbIAEPXKY BPEMEHM.

1.2.4.5 MNapameTpbl 300 npuBeaeHsl B Tabnuue 4.

Tabnuua 4
HanmmeHoBaHWe napameTpa 3Ha4yeHune
1  [Ovnanas3oH yCTaBOK MO COOTHOLWEHWO 15/1; 0,10—1,00
2 [AMCKPEeTHOCTb YCTaBOK MO COOTHOLLEHWIO 1,/1; 0,01
3 MuHuManbHOe 3HayeHue Toka [;, Npu KOTOPOM NPOU3BOANTCS pacyET COOTHOLLEHUS, A 0,20
4  [IManas3oH YCTaBOK MO BPEMEHW, C 0,20 — 99,00
5  [OWCKpeTHOCTb YCTaBOK MO BPEMEHM, C 0,01
6  OcHOBHasi NOrpeLwHoCTb, OT YCTaBoK, %
Mo COOTHOLLEHWNIO 1/1; +10
no BpeMeHu +3
7  KoadduumeHT Bo3BpaTa 0,95

1.2.5 ABTOMaTuKa ynpasneHus BbikntovaTenem (AYB)

1.2.5.1 KpoMe OTK/IIOUEHMSI 1 BKJIOUEHMS BbIKSItOYATENS! NpU cpabaTbliBaHUM BHYTPEHHUX YHKUMI 3a-
WWTbl M aBTOMATUKM YCTPOMCTBO 06ECneYvBaeT AWCTAHUMOHHOE YMpaBfieHUe BbikitoyaTeneM. AUCTaHUMOHHOe
yrnpaBneHue OCYLLECTBASETCS KOMaHAaMu, MOCTYMNaroWmMMK MO ANCKPETHBIM BXOAaM, a Takxke Mo JIMHUK CBSA3W.
BO3MOXXHOCTb ynpaBneHusl BblK/loYaTeneM Mo SIMHUM CBA3M MOXET ObiTb BBeAeHa WM BbiBeAEeHa C MOMOLUbLIO
ycTtaBku «TY no JIC».

1.2.5.2 na KOMaHAHOro ynpasfieHMs NpeaycMoTpeHbl 5 AWCKPETHbIX BX0AoB: «PaspelweHune TY»,
«OTKN. OT TY», «OTKN. OT Ko4Ya», «Bkn. oT TY» u «Bk. OT Koya».

Pexxnm paboTbl Bxoaa «Pa3pelueHve TY» onpeaensieTcs yctaBkoin (cM. n.1.4.5.6).

1.2.5.3 YcTpoiicTBo obecneumBaeT 6/10KMPOBKY OT MHOFOKPATHOMO BK/THOYEHUS BbIK/OUaTeNs (OT «npbl-
raHusi»). Mpu popMmpoBaHnM KoMaHabl «OTKM.» YCTPOMCTBO B6OKMPYET Ntobble KOMaHAbI Ha BKITIOYEHME.

1.2.5.4 BbinonHeHue koMaHabl «OTKI1.» KOHTPONMpYeTCs No BXOAHOMY curHany «Bxoa PIO», a komaHAbl
«Bkn.» — no curHany «Bxog PrB».

1.2.5.5 Ona npepoTBpalleHns Bbixoda W3 CTPOSl KOHTAaKTOB pene, YNpaBAsioWmMX BblKIloYaTenem
(«OTKN.» U «Bkn.»), Npu OTKase BbIK/OYaTENs, 3TU pene YAEPXKMBAKOTCA BO BK/IIOYEHHOM COCTOSIHUM A0
BbIMO/IHEHMS KOMaHAb! (MO KOHTPOJIIO COCTOSAHUSE cMrHanoB «Bxop PMO» u «Bxoa PrB») unu go HaxaTtust KHOMKK
«C6poc» nocne NpUHYANTENBLHOro 0becToumBaHus Lenen «OTKN.» Unn «Brn.».

1.2.5.6 NS WCKMOYEHUS CUTyauUn <«OMpOKMAbIBAHMS» BblKItOYaTens Mpu paHHEM CbeMe curHana
«BKkn.», YTO XapaKTepHO AN HEKOTOPbLIX BWAOB MAaCNsHbIX BbIK/lOYaTeNel, NpesycMOTpeHa AOMOSHUTESbHas
3a4epXXKa CHATUS 3TOro CMrHana, 3afilaBaemast YCTaBkow 7.

1.2.5.7 B cnyyae npuMeHeHus A0NOSHUTENbHBIX NPOMEXYTOYHbIX penie No curHanam «Bkn.» n «OTkn.» ¢
Luenbio npeaoTBpalleHns BbIXOAAa W3 CTPOS KaTylleK OTK/IIOYEHWUS WU BKIIIOYEHUS MOXHO 33a4aTb PeXuM
OrpaHNYeHUst AINTENTIbHOCTM 3TUX KOMaHA C MOMOLLbIO YCTaBoK «OrpaHuyeHne BkJIoUeHWs» n «OrpaHuyeHue
OTKMoUeHns». Ecnv nocne Bblgaum KoMmaHabl «Bkn.» noaTtBepxaeHue no curHany «Bxoa PIMNB» He 6yper
MoslyYeHo, Torda Mo MCTEYEHUWU BPEMEHMW YCTaBKU Tpir maxy NMPOM3OMAET CbeM CUIHana C BLIXOAHOMO pene C
BblAayell HEMCNpPaBHOCTM «3afepXxka BK/OYEHUS» Ha WHAWKATOPE, BKIHOYEHWEM cBeToaMona <«BHewwHss
HencnpaBHOCTb» U cpabaTbiBaHNeM pene «CurHanusaums». AHaNOrMyHO, eCNn Nnocse Bbldaun KoMaHabl «OTKI.»
noaTeepxaeHne no curHany «Bxop PMO» He 6yaer nonydeHo, Toraa no UCTeYEeHWU BpeMeHu YCTaBKU Torkr max
MPOM30MAET CbEM CUrHasa C BbIXOAHOIO pesie C BblAayein HeMCNpaBHOCTM «3afdepXkka OTKIHOUYEHUS» Ha UHAMKa-
TOpe, BK/IIOYEHUEM CBETOAMOAA «BHeLHsAs HencnpaBHOCTL» U cpabaTbiBaHWeM pene «CurHannsaums».

BHUMAHWE! MMNynbCHBIN peXxxuM (OrpaHUYeHne ANUTENbHOCTU CUrHanoB) paboTbl BbIXOAHLIX YNpaBsi-
IOLWMX pene MOXHO mcrnonb3osaTb TOJIBKO npu Hannumm npoMeXyTo4HbIX pesne B Lensx ynpasneHns Bblk/oya-
Tensl, Tak Kak COBCTBEHHbIE BbIXOAHbIE Pene YCTPOMCTBa He CMOCOBHbI paspbiBaTb MOCTOSIHHBIM TOK CBbiwe 0,5 A
npv HanpspkeHun 220 B.
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1.2.5.8 MMpu aBapuiHOM OTK/OYEHWUM BbIKIOYaTeNs (nocne cpabaTtbiBaHMS 3alMTbl UM NPU HECAHKLMO-
HWPOBAHHOM OTKMIOYEHUM') ANS TOro, YTOBbI BKIKOYMTL BbIK/IOYATENb, HEOBXOANMO €ro «CKBUTMPOBaTb», TO
€CTb BblAaTb KOMaHAY Ha OTK/OYEHME OT Ktoua, TY WM NMHUKM CBS3W. HeckBUMTMPOBaHHOE aBapuMHOE OTKIoYe-
HME MHAMUMPYETCS MUraHueM ceetoanoda «OTKJT» n yaepxuBaHueM pene «ABapuiiHOe OTKoYeHUe». Heobxo-
[AMMOCTb KBUTUPOBaHMS NPU AUCTaHLUMOHHOM YNpaB/ieHMM TEPMUHAJIOM 3aAaeTca yCcTaBkon «KBUTUpoBaHue TY».
Mpwv ynpaeneHun OT KoYa KBUTUPOBaHME 06s3aTenbHO.

1.2.5.9 ®OyHKUMIO yNpaBieHUs BbIK/OYATENIEM MOXHO BbIBECTM M3 paboTbl MyTeM nepeBofa YCTaBKU
«®OyHKUMsI» B nonoxeHune «OTKJ1». B 3TOM cnydyae ycTpoicTBO He pOpMUMPYET KOMaHAY Ha BKJIHOYEHUE BbIK/IO-
yaTens U He KOHTPOJSIMPYET COCTOSIHME Lienei yrpaBieHUs BbIKoYaTeNEM.

1.2.5.10 [nsa anerasoBbiX BbIK/OYATENEN B YCTPOWCTBE MPeayCMOTPeHa BO3MOXHOCTb MOJSIHOW 6/10KM-
POBKM ynpaBfieHns (3anpeT BK/IOYEHUS N OTKIIIOMEHWUS BbIK/OYATENS) NPU CHUMXKEHWW AaBneHus anerasa. [Ans
3TOro HeobxoAMMO 3aaaTb OAHOMY M3 MPOrPaMMUPYEMbIX BXOA0B (YHKLUMIO «BroknMpoBka ynpaBneHus» 1 nogatb
Ha 3TOT BXOA, CUrHas OT AaTyuKa AaBfieHns anerasa.

1.2.5.11 Mpw Hannuun BTOPOro 3NEKTPOMArH1UTa OTK/IOYEHNST HEOOXOAMMO BKITHOUUTL YCTaBKy «3IMO2»,
3a4aTb AN OOHOMO M3 MporpaMMMpyeMbiX BXOAOB (YHKUMIO «PrB2» W noaknouuTb 3TOT BXOA4 K BTOPOMY
2NEKTPOMarH1Ty OTK/TIOYEHUS.

1.2.5.12 Bxopa «AsTtomat LLUM» ans BbIKAOYATENEN C NPYXXUHHBIM MPUBOAOM MpeAHa3HayYeH Ans CUrHa-
NM3aumMn NPONajaHns HampsKEHWs Ha LWMHAX MNUTaAHWS 3aBoAa MNPYXWMH C MOMOLbID KOHTPOSS COCTOSIHUS
aBTOMaTU4ecKkoro BbiktovaTens ABLUM. I3ToT e BXo4 MOXeT OblTb MCMOMb30BaH A1 KOHTPOAS FOTOBHOCTU
610Ka ynpaeneHns BbiKlOYaTeneMm.

Jlornka paboTbl 4aHHOrO BXOAa WM3MEHSIETCS C MOMOLWbBID ycTaBku «Bxop AsLUM». DTa yctaBka MOXeT
MMETb OAHO U3 YeTbIPEX 3HaueHui: «H3 aBT.», «HP aBT.», «He rotoB», «[OTOB».

Tabnuua 5 — [devictBue Bxoaa «ATomata LUM» Ha norvky paboTbl YCTPOWCTBA
3HayeHne yCTaBku [evictBne

H3 aBT. Mpn nosiBNeHnn curHana Ha Bxoae 6e3 BblAepXXKKN BpeMeHn hrKCUpyeTcs Hencnpas-
HocTb «ABToMaT LLIM», cpabaTbiBaeT NpeaynpeanTenbHas curHanmsaumns n 6nokmpyet-
Csl BK/IKOYEHUWe BblKoyaTens
HP aBT. Mpy NponagaHumM curHana Ha Bxofe 6e3 BblaepXKKkM BpeMeHu (hUKCUMpYeTCs Hemcnpas-
HocTb «ABToMaT LLIM», cpabaTbiBaeT NpeaynpeanTenbHas curHanusaumns n 6nokmpyet-
Csl BK/IKOYEHUWe BblKoyaTens
He rotos Mpy nosiBNeHMn curHana Ha exoge 6e3 BbiAep)KKM BpeMeHn 610KNpYeTCs BKIOYEHUe
BbIK/OYATENS, U Yepe3 BPeMsl, 3afaHHOe YCTaBKOW « T rorop.makc”, PUKCUMPYETCS
HencnpaBHOCTb «[MpuBOA He roToB», cpabaTbiBaeT npegynpeanTenbHas cCurHaamsaums
loToB Mpv NponagaHumn curHana Ha Bxofe 6e3 BblAep>KKkM BpeMeHu 6oKnpyeTcs BKIOYEHUe
BbIK/lOYATENS, U Yepe3 BPeMsl, 3aaHHOe YCTaBKOW « 7 rorop.makc”, PUKCUMPYETCS
HencnpaBHOCTb «[pUBOA He roTOB», cpabaTbiBaeT nNpeaynpeanTenbHas curHaam3saums

1.2.5.13 B ycTpoicTBe peann3oBaH y4ET pacxoaa pecypca BbIKNoYaTeNns no MexaHMYeckon M No KOMMY-
TaUMOHHOW cTonkocTn B cooTBeTcTBMM € TOCT P 52656-2006. BbluncneHne pacxofa pecypca BbikatouaTens no
KOMMYTaLMOHHOM CTOMKOCTM OCYLLECTBASIETCS MYTEM CPaBHEHWUSI MEPBUYHOMO 3HAYEHMSI MaKCUMaJSIbHOro U3
(hasHbIX TOKOB M HOMMHAJILHOIO NEPBUYHOIO TOKa OTK/IOUEHNS BbIK/IIOUATENS, 331aBaeMOoro yCTaBkol Ip o

1.2.6 PesepBupoBaHue npu oTkase BbiknovaTens (YPOB)

1.2.6.1. ®yHKUMs «YPOB-BbIxo4» 3anyckaeTcs npu ftoboM cpabaTblBaHUM YCTPOMCTBA Ha OTKIIOYEHME
BbIK/IHOYATESsl NPU aBapyMHOM OTKITHOUEHWMN.

1.2.6.2. BbixogHow curHan «YPOB» dopmupyeTcs npu cpabaTbliBaHWM TOKOBbLIX 3aLlUMT YCTPOMCTBA MM NO
BXOJaM BHELUHMX 3alUuUT Nocse 3aepXKN Ha BpeMs YCTaBKU Typps. CUrHan «YPOB» CHUMaeTCs nocsie CHUXEHUS
TOKa HWXe 3HayeHus Iypps. ECAM BbiKNtOYaTENb HOPMAnbHO OTKIKUMACA, TO curHan «YPOB» He dopmMupyeTcs.
CurHan ucnonb3yeTcs Ans OTKIIOYEHNUS BBOAHbLIX BbIK/KOYaTeNel Npyu 0Tkase CEKLIMOHHOIO.

1.2.6.3. BxogHble auckpeTHble curHansl «Bxoa YPOB I cekunn» un «Bxog YPOB II cekunn» nogknovaoT-
CS K YCTPOWCTBAM 3allmThbl, YCTAHOBMIEHHbIM Ha OTXOAAWMX MPUCOEAMHEHMUSIX, U BbI3bIBAOT HEMeANEHHOE
OTKJIIOMEHME BBIKITIOYaTENS.

BBuAy BbLICOKOIN OTBETCTBEHHOCTW CEKLMOHHOIO BbIK/IOUATENS AJS CTPAX0BKW OT JIOXKHbIX cpabaTbiBaHui
C MOMOLLBIO YCTaBKU MOXET OblTb BBeAEH AOMONHUTENbHbIA KOHTPOMb MO TOKY. TakMMm 06pa3oM, OTK/IuYeHUe
CEKUMOHHOrO BbIKTOYaTENsl NMPOM3OMAET TOSIbKO NMPU MOCTYMSIEHUM Ha BXOA YCTPOWCTBA AMCKPETHOrO CUrHana

! HecaHkumoHMpoBaHHOe OTKIIIOUEeHMe onpeaenseTcs no akTy NosiBeHns curHana Ha sxoae PO, ecnv nepen
3TUM He cpabaTbiBano pene «OTKk.»
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«Bxoa YPOB» M HanuMumMu TOKa, MpPeBbILAIOLEro CaMyr YyBCTBUTENbHYIO (M3 paboTalowmx Ha OTKIIOYEHME)
ycTaBky MT3.

Mpyn BKIOYEHHOM KOHTPOJIE MO TOKY Hann4yMe curHana Ha BXOo4e Mpu OTCYTCTBUM Toka Yepe3 10 ¢ Bbi3bl-
BaeT cpabaTbiBaHWE NpeaynpeanTeNibHOM CUrHanmn3aummn ¢ 0TobpaxxeHMeM HEUCNPABHOCTU Ha MHAMKaTOpE.

1.2.7 JNoruueckas 3awmta wuH (J13LL)

1.2.7.1. Jlornyeckas 3alliuTa peannsyeTcs C NMoMOLLblO YCTPOMCTBA, CTOSLLErO Ha BBOAHOM BbIK/OYaTENe,
YCTPOMCTBaA 3alUWThl HA CEKLMOHHOM BhIK/TIOYATENE U MPYNMON YCTPOMCTB, CTOSILUMX Ha BbIK/OUATENSX NPUCOeaM-
HeHun. ®yHkums J13LU peanusyeT ObICTpoe OTKIOUYEHWE BBOAHOMO W/WIM CEKUMOHHOMO BbIKAOYaTeNs npu
BO3HWMKHOBEHWUW MOBPEXAEHNS HA LUMHAX METOAOM «OT MPOTUBHOro», TO €CTb K3 Ha WuHax pukcnpyeTcs npu
Ha/IMYMM aBapUMHOMO TOKAa MPM OTCYTCTBUM MycKa 3allWT, YCTAHOBJIEHHbIX Ha BCEX NpucoeauHeHusx. CyTb
JI3LU — oTaenbHas He3aBucMMas AOMNOSHMTENbHas CTyneHb MT3 CO CBOMMW YyCTaBkaMu MO TOKY W BPEMEHM,
KoTopast 6110KMpYeTCa Npu nycke Nobol U3 huaepHbIX 3aLuT.

1.2.7.2. B Ka4yecTBe BXOAHOrO curHana anst 651okMpoBku cTynenu J13LU ncnonb3yercs BbIXOAHON KOHTAKT
«Myck MT3» 3alMUT OTXOASALMX NPUCOSANHEHWN,

1.2.7.3. B ycTpoiicTBe peanu3oBaHa BO3MOXHOCTb Bbibopa AByx cxeM JI3LL — ¢ nocnepoBaTesnbHbIM Un
napannenbHbIM CoeanHEHNEM BbIXOAHbIX 6NOKMPYIOWNX CUrHAN0B dMAEpHbIX 3aWMT. DTO AOCTMraeTcs MCMOb30-
BaHWEM TNEPEKUAHOr0 KOHTakTa pene «lyck MT3» M 3aAaHMEM COOTBETCTBYIOLIEN YCTAaBKM B BbILLECTOSLLIMX
3aLmTax.

1.2.7.4. PekoMeHAYETCA MCMONb30BaTb NocneaoBaTenbHyto cxemy J13LU BBMAY AENCTBEHHOrO KOHTPONS
€€e LIe/IOCTHOCTM CUCTEMOW AANArHOCTUKKN YCTPOMCTBA.

MpumMepsbl peanusaummn 0bemx cxem J13LL npuBeaeHsl Ha pucyHkax .6 v [.7.

1.2.8 [dyrosas 3awuTa

1.2.8.1 [yroBas 3alluTa BbINOMHAETCS NOAAYEN CUrHana Ha OAMH U3 AUCKPETHbIX BXOAOB «[yroBas 3a-
wuta I cekumm» mnu «[yrosas 3awmta II cexkuum». ONa yBEIUYEHUS HAOAEXHOCTU U OTCTPOWMKM OT JIOXKHBIX
cpabaTbiBaHU MOXET ObiTb BBeAEH AOMOMHUTENbHBLIM KOHTPOMb MO TOKY C MOMOLUbK yCTaBku. [pu 3ToM Ans
OTK/IIOYEHNs BblktovaTens 6yaeT HeobxoAMMO HanuuMe CuMrHana Ha OogHOM M3 BxodoB «[yroas 3awmrta I
cekuumn» unu «[lyrosas 3awmTa II cekunm», a TakKe npesbIEHNE BXOAHLIM TOKOM 3HAYEHUS YCTaBKU.

1.2.8.2 B cnyyae 3agaHus pexuMma «C KOHTPOMeM Mo TOKy» Npu OTCYTCTBUM TOKa NPUXOA CUrHana Ha
Bxoa «[yrosas 3awmTa I cekuum» wnnu «[yrosas 3awmTta II cekumm» 4yepes 0,25 C BbI30BET CUrHaNM3auUMIO
HEWCNpaBHOCTV Leneil AyroBOM 3aluMTbl C COOTBETCTBYIOLIEW WMHAMKaUMEW, nocne 4Yero OTK/OYEHWe OT 3TOoro
Bxofa 6yaet 3a6110KMpOBaAHO A0 CHATUS CUrHana.

1.2.8.3 MMpu MCNonb30BaHUKN KOHTPOMS MO TOKY OT BBOAHOW siveiku ycTaBky «KoHTposib no I» Heobxo-
AMMO OTKJTHOUUTL. BNIOKMPOBKY AyroBOM 3alUmThl B TAKOM PEXUME MOXHO OCYLLECTBUTb ABYMSI Cnocobamu:

—  nopaTb CWUrHas, paspeLuatowmin/6nokmpyiowmnii paboTy AyroBol 3aluMThbl, Ha OAWH U3 NporpamMMu-
pyeMbIX BXOZOB (4151 HErO AO/MKHA OblTb 3aaaHa hyHKUMS «BnokMpoBka AyroBoi 3aluThbi» U Bbi-
6paH COOTBETCTBYIOLMIN aKTUBHbBIV YPOBEHD);

—  BK/IIOYMTb KOHTAKT MycKa Moc/efoBaTesibHO B Lernb, NOCTynaoLWyo Ha BxoA «/[yrosas 3awmTa»,
OT JaTymKa ayru.

1.2.9 Bxoabl ¢ nporpaMMupyemMon cyHKLMei

1.2.9.1 [ns yBenuyeHusi BO3MOXHOCTEN YCTPOMCTBA B HEM MMeKTCS 13 AONOMHUTENbHBLIX ANCKPETHBIX
BXoAoB «Bxop 1»...«Bxop 13». CBOMCTBA KaXoro BXoAa 3aAaloTcsl OTAENbHO C MOMOLLBIO YCTaBOK B COOTBET-
CTBYIOLUMX rpynnax.

1.2.9.2 HasHaueHve Bxofa 3afaeTcs yCTaBKoN «®yHKuMs». BapuaHTbl 3agaHus ¢yHKUMM BXoAa npuBe-
AeHbl B Tabnmue X.3.

1.2.9.3 [ns kaxgoro BxoZa MOXET 6blTb 3a/1aH akTVBHbIN YpoBeHb («1» — aKTUBHBIM ABASIETCA Hanuuue
HanpspkeHus Ha Bxoae, «0» — aKTVBHBIM SABNSETCA OTCYTCTBUE HAMpPsHKeHns).

1.2.9.4 Kaxabln BXOA4 MMeeT CBOK BblAEPXKY BPEMEHM, KOTOPas 3aflaeTcs yCTaBkon «T, C».

1.2.9.5 MMpwu 3apaHHON dYHKUMK BXOAa «BHeluHee OTK/OUeHUe» C MOMOLLBIO YCTaBOK MOXET 6bITb 3aaa-
HO AelcTBME AaHHOMO BX0Aa Ha myck cxembl YPOB.

1.2.9.6 MMpwu 3apaHHON yHKUMKM BXoaa «KoMaHAHOe OTK/oYeHMe» unm «KoMaHaHoe BKoYeHue» aen-
CTBME Ha OTK/IIOYEHME WM BKJIIOYEHME BbIK/OYATENS NMPOU3BOAUTCH HE3aBUCMMO OT COCTOSIHMS BXxofa «Pa3pe-
weHune TY»,

1.2.9.7 Mpwv 3apaHHON yHKUMKM BXOAa «BHellHee oTkoveHue», «BHewHuin curHan», «KoMaHaHoe oT-
KnodeHve» unu «KomaHgHoe BKIIKOYeHME» C NMOMOLLBIO YCTaBOK MOXET 6blTb 3alaHO Ha3BaHMe BxoAa, oTobpa-
)KaeMoe Ha MHAMKaTope npu cpabaTbiBaHUW.

1.2.9.8 Kaxablii BXoA4 MOXET AeCTBOBaTb Ha 6/I0KMPOBKY /10601 13 MMEIOLLIMXCS B YCTPOMCTBE 3alLuT.

Ecnu ans Bxoaa 3ajiaH akTUBHBIN YpOBeEHb «1», TO HanMuue curHana Ha Bxoge 6nokupyeT paboTy 3awm-
Tbl, OTCYTCTBME — pa3peLlaeT.
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Ecnn ans Bxoda 3adaH akTUBHbBIN YpoBeHb «0», TO Ha/iMuMe CMrHaNa Ha BXOAe pa3peLlaeT paboTy 3alm-
Tbl, OTCYTCTBME — BIOKMPYET.

Mpy BBOAE YCTpOMCTBA B paboTy HEO6XOAMMO BHMMATENbHO OTHOCMTLCS K 3afaHuto (PyHKUMW BXOAOB,
MOCKOSbKY «3abbiTble» M He MOAKIOYEHHbIE 6noKMpylowme BXoAbl C aKTMBHbBIM HYNEBbIM YPOBHEM BbIBOAST
3aWmMTy U3 paboTbl.

Mpn ncnonb3oBaHUM 6AOKMPYIOLUMX BXOAOB PEKOMEHAYETCS MOAKIIOYaTb OAMH U3 MPOrpaMMupyemblxX
CBETOAMOAOB K TOUKaM «briokmpoBka XXXX» ons vHaukaumm Hanmuust 6/10KMpyowWwero curHana.

Mpn AENCTBUMN HECKOSIbKMX CUIHanoB Ha GI0KMPOBKY OAHOM WM TOM XKe 3aliMTbl UCMONb3YETCS /IEMEHT
«UN», TO eCcTb NpY HanMumMM xXoTs 6bl 0AHOrO 6110KMPYIOLLEro CMrHaMa 3awmnTa He cpaboTaer.

1.2.10 Bwibop Tekywero Habopa ycraBoK

1.2.10.1 B ycTpoiicTBe uMeeTcs ABa Habopa yCTaBOK, B COCTaB KOTOPbIX BXOAST KakK CaMu yCTaBKW 3a-
WMT, TaK U NpOrpaMMHbIE MepekoyaTeny, 3ajatolme pexxum paboTbl MYHKUMIA 3aWwuT U aBToMaTuku. Mpeay-
CMOTpeHa BO3MOXHOCTb «ropsiyei» CMeHbl YCTaBOK, 4YTO Mo3BossieT 6onee rvbko aaanTMpoBaTb 3alUMThl K
N3MEHEHUNIO PEXXMMOB CETH.

1.2.10.2 Bolbop TekyLlero (akTMBHOro) Habopa ycTtaBok (Habopa, 3HauYeHUs1 YCTaBOK KOTOPOrO B AaHHbIN
MOMEHT MCMOSb3YHOTCS) NPOM3BOAUTCS C MOMOLLbLIO CUrHana, NoAaBaeMOro Ha AMCKPETHbIV BXOA YCTPOUCTBA «2-1
Habop ycTaBoK».

1.2.10.3 Homep akTMBHOrO Habopa YCTaBOK MOXHO MPOKOHTPONMPOBATb Ha MHAMKATOpe YCTPOWCTBa B
MeH0 «KOHTPOsIb — AKTUBHbIN Habop yCTaBOK».

1.2.11 lporpamMMupyemsble pene
1.2.11.1 [nsa yBenuueHuss YHUBEPCANbHOCTU YCTPOWCTBa B HEM MPeayCMOTPEHbI CrieLuasbHble Nporpam-
MupyeMmble notpebutenem pene («Pene 1»...«Pene 4»), KOTOpble UMEKOT BO3MOXHOCTb MPOrpaMMHO MOAK/I0YaTb-
€Sl K OIHOM M3 6OJbLIOTO KONIMYECTBA BHYTPEHHMX TOYEK (DYHKLIMOHANIbHOWM NTOMMYECcKoi CXeMbl YCTpoicTBa. Mpwu
3TOM MOXHO KaK MOJlyYuMTb HOBble pefieiiHble BbIXOAbl, TaK M MPOCTO PasMHOXWUTb KOJIMYECTBO BbIXOAHBIX
KOHTaKTOB YyXXe UMEIOLLNXCS pene.
1.2.11.2 Bbl6op TOYKM MOAKIIOYEHUSI K (DYHKLMOHASIbHOM JIOMMYECKON CXEME MpOrpaMMUPYEMOro pene
MPOM3BOANTCA C MOMOLLbIO YCTaBkM «Touyka» B COOTBETCTBYIOLIEW Ipynne ycTaBok («Pene 1»...«Pene 4») B
COOTBETCTBUM C Tabnuuen X.2.
1.2.11.3 C noMmoLubto yCTaBKN «PexnM» MOXHO 3aaaTb pexunM paboTbl 3TUX pene:
— B cnepsuem pexunme («bes dnkcaunn»);
— ¢ namaTtbto (6nnHkep, «C dukcaumnein»), oo cbpoca curHanM3auum yCTpomucTBea;
— B UMMYNbCHOM pexumMe («MMnynbCHbIN»), BpEMS UMMy/bca paBHo 1 c.
1.2.11.4 NmeeTcs BO3MOXHOCTb BBECTU 33a4E€PXKY Ha cpabaTbiBaHWe M BO3BpAT pefie C MOMOLLbIO yCTa-
BOK 7cpas U Tgozsp COOTBETCTBEHHO. 3HAUEHMS YCTABOK NiexaT B AnanasoHe ot 0 go 99,99 c.
1.2.11.5 ®yHKuMOHanNbHasg noruyeckas cxema NpPorpaMMMpyemMoro pene npuseaeHa Ha pucyHke U.4.

1.2.12 TporpamMmupyeMble CBETOANOAbI

[ns yBeNMYeHMs YHMBEPCA/IbHOCTM YCTPOMCTBA Ha €ro SMLEBON MaHENM WMEKTCS MporpaMmMupyemble
csetoamoabl: ABa, 0603HaueHHble «CurHan 1» n «CurHan 2», n Tpu Heobo3HadeHHbIX cBeToaMoada «bnokmpos-
Ka 1», «bnokuMpoBka 2» un «bnoknposka 3».

MoaknoueHne AaHHbIX CBETOAMOAOB K OAHOMN M3 ToUeK (DYHKLMOHANbHOW IOrMYeckon CXeMbl YCTPOWCTBA
NPOM3BOAMNTCS aHanorM4yHo cnocoby, NpUMeHseMoMy Ans NporpamMMupyembix pene (nogpobHee cM. n.1.2.9).

MiMeeTcs BO3MOXHOCTb BBECTU 3aepXKy Ha cpabaTbiBaHue cBeToaMoAa C NOMOLUbIO YCTaBKWU. 3HaYeHus
yCTaBku nexart B AvanasoHe oT 0 fo 99,99 c.

ViMeeTcs BO3MOXHOCTb 3a4aTb HaNNMYME MUMaHWUS U pexxnM paboTbl CBETOAMOLOB — B CNEAsLLEM pexunme
UK ¢ namaTblo (65MHKep), Ao cbpoca CUrHANM3aLUMKM YCTPOMCTBA.

1.2.13 ABapwuiiHbIii ocumunnorpad

1.2.13.1 ABapwiiHbI ocumnniorpad no3BONSET 3anMCbiBaTb BO BHYTPEHHIOK MaMSATb YCTPOMCTBA OCLMII-
JIOrpaMMbl BCeX M3MepPSieMbIX TOKOB, @ TaKXXe COCTOSIHME AMCKPETHbIX BXOAOB WM BbiIxoaoB. [yck ocumnnorpada
rmbko HaCTpanBa€eTCA U MOXET MPOUCXOAUTb KaK npu cpa6aTb|Bava YCTpOVICTBa, TakK U NO AONONHUTENbHbIM
YCIOBUSM.

1.2.13.2 B ycTpoicTBe peasM30BaHO AMHAMUYECKOE BblAENEHME MaMSATH, TO €CTb KOMIMYECTBO OCLMIIO-
rpamM, NMOMELLAIOWMXCSI B MAMSTH, 3aBUCUT OT A/IUTENIbHOCTM 3anucei.

O6Lwas AnMTENbHOCTb COXPaHSEMbIX B NaMSATU OCLMANOrPAMM COCTaBASET NPUMEPHO 75 C.

Mepuroa KBaHTOBaHMSI CUrHanoB ocumniorpacda — 1 Mc (20 Touek Ha Nepuog NPOMBILLSIEHHON YacToThl).

Kaxxpasi ocumnnorpaMmma MMeeT NpuBS3KY K BHYTPEHHEMY BPEMEHM YCTPOMCTBA C TOYHOCTbIO A0 1 McC.

1.2.13.3 CuuTbiBaHME OCLMMNOMPAMM OCYLLECTBASETCA C KOMMNbIOTEPA MO SIMHUN CBA3MN.

1.2.13.4 C nomowblo napaMeTpoB B pasfene MeHio «HacTpovikn — Ocumnnorpacd» MOXHO rMbKo
HaCTpOWTb YCNOBKSA NycKa ocuuniorpada, a Takke AUTeNbHOCTb 3anucu.
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1.2.13.5 Bo3MOXHbI Crieaytowme ycnoBust Nycka ocuunnorpada:

—  aBapuiiHOe OTKJoYeHMe (3adaeTcs ycTaBkoM «ABap. OTKN.»). CpabaTblBaHWME BHYTPEHHUX WU
BHELWHMX (MO AMCKPETHLIM OTK/IHOYAIOWMM BXOAAM) 3aLUMT C AEMCTBUEM YCTPOWMCTBA Ha OTKIIOYe-
HWe BbIK/lOYaTeNs;

—  nporpamMmupyemblii nyck 1...5 (3apaetcs yctaBkamu «Touka 1»... «Touka 5»). MoTpebutens 3a-
JAET TOUKY Ha (YHKLMOHAIbHOW JTOMMYECKO CXEME, MO CUrHasy OT KOTOPOM MPOU3BOAMTCS MYCK.

YcnoBusi nycka obbeanHsaoTca no «UJIN», To ecTb nosiBieHne XoTs 6bl OAHOrO U3 YCIOBUI BbI3bIBAET
NycK 3anmMcu OCUMINOrpaMMmbl.

1.2.13.6 TMpu nporpaMMMpyeMoM Mnycke ocumnorpada 3agaHne ToUKM NOAKIYEHMUS K PyHKLMOHANbHOM
NOTMYECKON CXEME YCTPOWCTBA BLIMOSIHAETCS aHa/NOrMYyHO BbIGOPY TOYKM Afsl MPOrpaMMUMPYEMbIX pene U
ceeTtoamnonoB (noapobHee cM. n. 1.2.9). JononHuTenbHO HeobxoamMMo 3afaTb PeXmnM NporpaMMUPYEMOro Mnycka:
NpsiIMO-CNeAsLUNA, MHBEPCHO-CNEASILLMIA, NPSMO-(UKCMPOBAHHLIN, MHBEPCHO-(PUKCUPOBAHHDIN.

«lMpsiMO» 03HAYaET, YTO aKTMBHLIM CUIHAJIOM SIBASIETCS «1», COOTBETCTBEHHO MYCK MPOMCXOAMT Mpu ne-
pexofe NOrMYeckoro CUrHasna C Hynst B eanHuuy. «/MHBEPCHbIN» — akTUBHBIN curHan «0».

«Crnefsilumin» pexkMMm 03Ha4yaeT, UYTo 3anucCb NPOU3BOAMUTCS, MOKa NPUCYTCTBYET cuUrHan (To ecTb MycK
MAET «MO YPOBHIO»). «DUKCUPOBAHHBIN» — OCLM/INIONPaMMa 3anmMCbiBAEeTCS TOSIbKO 3alaHHOE BPEMSI HE3ABUCKMMO
OT AJIMTENbHOCTM MPUCYTCTBUS curHana (Nyck uaeT «no (ppoHTy»). Bpems 3anucm B OUKCUMPOBAHHOM pexnme
onpefenseTcs NapameTpoM Treorpam

1.2.13.7 Kaxpgas ocumnnorpaMma BK/OYaET B cebsi f0aBapuiiHbIiA, aBapuiiHbIA U NocneaBapUiHbIin pe-
XWUMbI.

MakcumanbHasi ANUTENbHOCTb OAHON OCLMAIOrPaMMbl OFpaHUYeHa U pPerynnpyeTcst YCTaBkou  Taax ocuyun
CyMMapHOe BpeMsi BKJIloUaeT B cebs aBapuiHbIi, A0- U Noc/ieaBapuiiHble PEXWUMbl 1 B CYMME HUKOra HE MOXET
MpeBbIlaTh 3aAaHHY0 MaKCUMMasbHY ASIMTENbHOCTb. ITO CAENaHO AN 3alMThl OT 3aTWpaHusi BCEM NaMsITU
O/IHOM ANIMHHOW OCLM/TNIOrPaMMoN B Crlyyae «3aBUCaHUs» OfIHOrO U3 MYCKOBbLIX YCOBUM.

1.2.13.8 [AnuTenbHOCTb A0aBapuiiHOW W MOCneaBapuMHOM 3anucen 3afaeTcs YCTaBKaMW T jossapmin W
T/70C/7545,4p COOTBETCTBEHHO.

1.2.13.9 [OnuTenbHOCTb 3annch aBapuMHOIO peXnMa 3aBUCUT OT MPUYMHBI NMycka ocuunnorpada. Ecnu
BO3HMKAIOT CPa3y HECKOJIbKO YC/IOBUIA MycKa, TO OCUMIIorpaMMa NULIETCS 10 UCYE3HOBEHWUS BCEX YCNOBUM, 60
[0 3amnofIHEHMS1 MaKCUMasibHOW ASIMTENIbHOCTY OCLIMINIOrPaMMbl.

a) MporpamMmmpyembIii Nyck (MO CMrHany B 3aAaHHOM TOUKe (OYHKUMOHAIbHOM JIOrMYECKOM CXEMbI)

B cnepsawem pexume pabotbl nycka («Mpsmo-Cnea.», «MHBep-Cnea.») ocumnnorpamma 6yaeT cknagbl-
BaTbCA: A0ABAPUNHBIN PeXUM ( 7Tgo4sapmin) + BPEMSI MPUCYTCTBUS CUrHana B BbIOpaHHOW Touke + mocneaBapui-
HbIN PEXUM ( Trocreasar)-

B chuMKcMpoBaHHOM pexuMe mnycka ocumsiorpamMma 6yaeT cknagblBaTbCa: AOaBapUNHLIA peXnM + BpeMms
3anuncu npu nporpaMmmupyemMoM nycke ( Trporean) + NOCIEABAPUNAHBINA PEXUM.

6) CpabaTbliBaHME OHOMN U3 BHYTPEHHUX 3alUUT YCTPOMCTBA

MpUCYTCTBYIOT A0aBapuiiHbIN U NOCNEeaBapuiHbIN PeXUMbI. 3anncb aBapuiiHOrO peXxuMa Npou3BOAUTCS
OT MOMEHTa MycKa OAHOM M3 CTyMeHeW 3aliMT A0 MOMEHTa BO3BpaTa BCEX CTYMEHEM, NMpu YC/I0BUM, YTO B 3TOM
WHTEpBane npovcxoamT cpabaTbiBaHMe 3aluUT. B cnydyae, ecnm 3a nMyckoM 3aluMT MOcneAoBan Bo3BpaT CTyneHel
6e3 cpabaTbiBaHWs, TO OCLMIONPaMMa HE COXPaHSIETCS.

B cnyyae, ecnm nocne nycka CTyneHen 3awmTt cpabaTbiBaHWE He MPOUCXOAUT B TEUEHME BPEMEHU Mpe-
BbILLAIOWIEro MaKCMManbHOe BpeMsi, OTBEAEHHOE MOoA4 OAHY OCUMIOrpaMMy, TO 3anuCb MPOAOHKAETCS Mo
KOMbLEBOMY MpuHUMMY (Hayano OCUMANIOrpaMMbl 3aTUPaeTCs HOBOW MHdbOpMauuel) A0 BO3BpaTa CTYMEHeMN.
TakuM 0bpasoM, ecnu nocneayet cpabaTbiBaHME 3alUTbI, TO COXpaHeHa B6yAeT NOCNeAHss YacTb OCLMIIIOrpaMMbl
(BNUTENbHOCTBIO Taax o)

B) OTKNOYEHME NO ANCKPETHOMY OTKJ/IHOYAIOLLEMY BXOAY

Myck npoucxoauT «no (pPOHTY» WM BPEMsi 3annCu aBapuMMHOMO peXuMma OnpeaensieTcsl He3aBMCUMOWN
YCTaBKOW 7Tyyckper- Takum 06pasoM, B OCUMANOrpamMMy BXOAST: A0ABapUWHbIN pexuM + BpeMsa  Tuaper +
rnocneaBapuiHbIN PEXUM.

[aHHbll  cnydalt  aHanorMuyeH 3anucu  OT  MPOrpaMMUMPYEMOro  nycka C  pexuMmoMm  «[psamo-
(bUKCUpPOBaHHbIN».

1.2.13.10 [devictBusa ocumunnorpada npu 3anosiHEHUM BCeW NaMsTW, OTBEAEHHOW MOA OCLMNIOrPaMMbl,
onpeaensoTcs yCTaBKoN «Pex.3anucn», KoTopasi MOXXET NPpUHUMaTb ABa 3HAYEHUs:

—  «[epe3anuncb» — HOBas OCLUMISIOrPaMMa 3aTMPaeT CaMble CTapble (CTUpaeTcs uefoe 4ncio cra-
pbIX OCUM/IIOrpaMM, CyMMapHasi ASIMTENbHOCTb KOTOPbIX AOCTaTOYHA ANsl 3anuMcyM HOBOM OCLMII-
NorpamMmel);

—  «OcTaHOB» — OCTQHOBKa 3anMcy A0 Tex Nop, Noka namsiTb He ByAeT ocBo6OXAEeHa KOMaHAOW No
J1C, nnbo HenocpeacTBEHHO C NIMLEBOIN NAHENWN YCTPOMCTBA.
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1.2.13.11 WNMeeTcs BO3MOXHOCTb HEMOCPEACTBEHHO C MHAMKATOPA YCTPOWCTBA KOHTPOMMPOBATb YMC/IO
3anMCaHHbIX OCUM/INOrpaMM, a Takxke 06beM CBO6oAHON MaMsiTM. 3Ta WHdOpMauus oTobpaxxaeTcss B MEHI0
«KoHTponb — Ocumnnorpad».

34€ecb XXe MOXXHO MPOM3BECTM OYMCTKY NaMsTh ocumiorpamMm (C BBogoM naponst). Mo komaHae ctupatoT-
CS BCE OCUM/IONPaMMbl, XpaHswuecs B namatu. MIMeeTcs BO3MOXHOCTb aHanOrM4HOM OYMUCTKM MaMsSATU Mo
komaHzge ot JI1C.

1.2.13.12 MapameTpbl ocuunnorpada npmseaeHsl B Tabnuue 6.

Tabnuua 6
HanmeHoBaHWe napameTpa 3Ha4veHune

1 [wanasoH yCcTaBoK MO BPEMEHU, C
Tmax ocumn 1,00 — 20,00
T oasapwirt 0,04 — 1,00
Trocneasap 0,04 — 10,00
T ancxeer 0,10 — 10,00
Trpoream 0,10 — 10,00

2 [MCKpEeTHOCTb YCTaBOK MO BPEMEHU, C 0,01

3 Tepwop KBaHTOBAHMA CUIHANOB ocumnniorpacda, Mc 1

4  0O6Las AIMTENbHOCTb COXPaHSAEMbIX B NaMSATX OCUMIIOrPaMM, C 75

1.2.14 PeructpaTtop cobbiTuit

1.2.14.1 [Ansa perucrpaumu B NamsiTM yCTporcTBa hakToB 0bHapYy)XeHUsi HEMCNPABHOCTEN C MPUBS3KON K
aCTPOHOMMYECKOMY BPEMEHW B YCTPOWCTBE peann3oBaH apxuB cobbITUIA. Mpu 3TOM NMo60oM MycK 3alimTbl, NPUXOA
AVMCKPETHOTO CUrHana, O6HapyXeHWe BHYTPEHHeN HeWCnpaBHOCTVM PerncTpupyeTcs B MamsaT cobbiTUi ¢
MPUCBOEHWEM AaTbl U BPEMEHM MOMEHTa O6HapY>KeHMSI.

1.2.14.2 CuuTbiBaHMe MHdOPMaLUM PErMCTpaTopa COBbLITUIA OCYLLECTBSIETCA C MOMOLLBIO KOMMbOTEPa
No KaHasny CBA3WU.

1.2.14.3 MNamaTb perncrpatopa NocTpoeHa no KonbLEBOMY NPUHLUMMY, TO €CTb NOC/E ee 3anofIHEHUS HO-
Basi MHoOpMaLMa 3aTMpaeT camyto cTapyto. EMKOCTb namsTu peructpaTtopa coctaensiet A0 1000 cobbITuid.

1.2.15 lNoaaep»xKa cUCTEMbl TOYHOIO €AMHOro BpeMeH!
1.2.15.1 Bce cobbiTUS perucTpupyemblie B YCTPOMUCTBE MAYT C METKON BPEMEHU C TOMHOCTbIO 0 1 MC.
1.2.15.2 ActpoHoMuyeckoe BpeMsi (rod, Mecsl, A€Hb, Yac U T.A.) Ha YCTPOMCTBAxX 3alUUT MOACTaHLMK
MOXHO 33JaTb Yepe3 OAMH M3 KaHanoB CBSI3M C MOMOLLbIO LIMPOKOBELLATE/IbHOM KOMaHAbl 3aaaHus BpeMeHu. Ho
B 60/bWMHCTBE CnyyaeB cneundmrka KaHanoB CBA3M M MCMOMb3yeMblX MPOTOKOSIOB HE MO3BOSMSIET BblAepXaTb
TOYHOCTb CMHXPOHM3auMK Ao 1 mMc.
1.2.15.3 B ycTpoicTBe npeaycMOTPEHbl Mepbl Afs BKKOYEHUS] B CUCTEMY TOYHOMO €AMHOMO BPEMEHMU,
ANSl Yero K CUHXPOHM3UPYEMbIM YCTPOWCTBaM MNOABOAMTCS CheuManbHbii KaHani, Mo KOTOpoMy nepedaeTcs
CUHXPOUMNYSILC. 3TO MO3BOJISAET 06EeCNeUNTb CUHXPOHM3ALMIO YCTPOMCTB Ha 3aLUMLLAEMOM 06bEKTE C TOUHOCTbIO
no 1 mc.
1.2.15.4 [na npuemMa curHana CMHXpOMMMNySibCa MOXET UCMOMb30BaTbCs OAMH U3 ABYX BXOAOB YCTPOMW-
cTBa:
—  BXoA uHTepdeica RS485. B aToM pexxuMe (3a4aeTcsl COOTBETCTBYIOLLEN MPOrpaMMHON HacTpOW-
KoM, cM. n.1.2.15.6) nopT 1Ucnonb3yeTcs Kak ANCKPETHbIN BX0A (TO €CTb pearMpyet Ha UMMNYJbC C
MWUHMUMaSIbHOW AINTENBbHOCTBIO aKTUBHOMO CMIHaNa He MeHee 15 MC) M He MOXXET MCMOo/b30BaTbCsl
ANs OpraHn3aunm CTaHAapTHOro KaHana CBs3u;
—  CNeuvanusnpoBaHHbIA ANCKPETHbLIN BX0A «CUHXPOMMMYNbC». [aHHbIA BXOA BbIMNOIHEH Ha HOMU-
HasbHOE 3HAaYeHWEe MOCTOSHHOrO HanpshkeHus 24 B. AnnTenbHOCTb BXOAHOIO UMMNyfbca He MeHee
15 Mmc.
1.2.15.5 Mpuxoa wMnynbca Mo KaHaly CUHXPOHWM3aUMW MPUBOAUT K aBTOMATUYECKOW «MOACTPOMNKe»
BHYTPEHHEr0 BPEMEHM YCTPOMCTBA.
1.2.15.6 MNapaMeTpbl CUHXPOHU3ALMM MO BPEMEHW 33at0TCs B MeHI0 «HacTpoikn — CUHXPOHU3aUms».
C nomoubto yctaBkn «MMNynbc» MMeeTCs BO3MOXHOCTb 3afaTb 4acTOTy NMpUXoaa curHana CUMHXpOHU3a-
UMn: OOMH pa3 B CEKYHAY, B MUHYTY, B yac.
C nomoLwbto ycTaBkM «IopT» MOXHO 3aaaTb OAHO M3 3HAUEHWI:
—  «OTKI» — CUHXPOHM3aUMS He Ucnosb3yeTcs (B 3TOM ciiydae uHTepdeiic RS485 MOXHO MCMonb3o-
BaTb A7 OpraH13aumm CTaHAapTHOMO KaHana CBsasun);
—  «RS485» — kaHan CMHXPOHM3ALIMK BbIMOJTHAETCS C MOMOLLbIO UHTepdelica RS485;
—  «OnTpoH» — KaHan CUHXPOHU3ALMKN BbIMOHAETCS C MOMOLbIO ONTPOHHOMO BXoAa «CUHXpPOUM-
nynbe».
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1.2.15.7 B cnyyae, ecnm ycTaBKOM 3ajaHa CMHXPOHM3aumsi no BpeMeHu («IMopT — RS485/0nTpoH»), a
CUHXPOMMMYJIbC HE NMPUXOAWUT B TEYEHUE ABYX MHTEPBANIOB OXMAAHWS MMMNyfbCa (3HaYeHue YCTaBku «MMnynbe»
YMHOXXEHHOE Ha ABa), TO Ha MHAMKATOPE YCTPOMCTBA MOSIBNSETCS cooblieHne «HeT uMnynbca cuHxp.». MNpu 3ToM
cpabatbiBaHMe pene «CurHan» u cBetoauoaa <«BHelHss HeWcnpaBHOCTb» HE MpOMCXOAMT, T.K. ownbka He
KpUTUYECKasi U NO3BOMSIET AOSIFOe BpeMs BbIMONHATb DyHKUMKM 63 noTepu KadecTBsa.

1.2.15.8 YcrpoiictBa ¢ ucnoniHeHneM «M4-TX» n «M4-FX» noaaep>XMBakoT CUHXPOHM3ALMIO BPEMEHWU C
nomoLlbto npotokona SNTPv4. Bbibop WCMosib3yeMOro NpoTOKONa OCYLIECTBNSIETCA B MeH «Hactpoiku —
CVHXp.BpeMEHU» C MOMOLLBIO YCTaBKM «CUHXpP.NMo ceTn». CUMHXPOHM3aUMS MO CETU BbIMOSHAETCS OTHOCUTESNbHO
BCEMUPHOIO YHMBEpCanbHoro spemMeru UTC.

MeTkn BpemeHn B Moaenu aaHHblx MK 61850 ykasbiBatoTca oTHocuTenbHO UTC. MeTku BpeMeHun ans
pervcTpaTopa cobbITuiA, ocuMNIorpamMM 1 cpabaTbiBaHWUI yKa3blBalOTCS OTHOCUTENBHO SI0KaSIbHOro BpeMeHu. [ns
HaCTPOVKM NOKanbHOrO BpPEMEHW HeobXoaMMO Yykas3aTb cMelleHne oT UTC B MUHyTax C MOMOLUbIO YCTaBKM
«Cmew,.oTUTC, MUH».

HacTpolika cuMHXpoHM3auuyM BpeMeHu no npoTtokony SNTP ocyulecTBnsieTcs B pasgene «Hactpoiku —
CuHxp.BpemMeHu — SNTP»:

— «IP agpec (ocH.)» — agpec 0OCHOBHOIO cepBepa BPEMEHM;

«IP agpec (pe3.)» — agpec pe3epBHOro cepsepa BPeEMEH!;

— «[leproa CUHXp., C> — Nepuog ornpoca cepBepa BPEMEHW B CeKyHAaX;

— «Tox.cepBepa, C» — BpeMs OXXMAaHWs OTBETa OT cepBepa B CekyHAax;

Mpu ncnonb3oBaHuK npoTokona SNTP ycTpoCTBO OCYLUIECTBASIET ONPOC OCHOBHOIO CEpPBEpPa BPEMEHU C
MepuoaoM, 3aAaHHbIM ycTaBkon «Mlepunog CuHXp., ¢». Ecin B TeueHne BpeMeHn «TOX.CepBepa, C» He MOCTYnui
OTBET OT OCHOBHOIO CepBepa, YCTPOMCTBO MEPEKSIIOYAETCs Ha pPe3epBHbIi cepBep BPeMeHW. YCTPOWCTBO byaeT
npoaomKkaTb paboTy € pe3epBHbLIM CEPBEPOM [0 TeX Mop, Noka byaeT nonyyaTb OT HEro OTBET, MOC/E Yero CHOBA
MEepPEKIOYNTCS Ha OCHOBHOW CEPBEP BPEMEHMW.

Ecnm ycTpoicTBO He MOoMy4uT OTBET HM OT OCHOBHOIO, HWM OT PE3epBHOr0 CepBepa BPEMEHM, TO Yepes
BpeMs,, 3adaHHOe YCTaBKoM «HacTpoikm — CuHXp.BpeMeHu — TyA.CMHXP.,C», Ha MWHAMKATOpEe YCTPOWCTBA
nosiBUTCS coobuleHne «HeT CMHXP.BpEMEHN» N M3MEHWUTCS KaYECTBO BPEMEHM B MoAeny AaHHbix MK 61850.

[na obecneveHnss CUHXPOHM3aUMM BpeMEHM C TOYHOCTbIO 1 MC BO3MOXHO COBMECTHOE MCMOJSib30BaHWe
CUMHXPOHM3aUnn BpeMeHn OT cuHxpoumnynbca (PPS) u no cetm (SNTP). B 3TOM Cnyyae OCHOBHbIM KaHanaoM
CUHXPOHU3ALMKN SIBASIETCA CUHXPOUMMYLC, @ 3Ha4YeHWe BPEMEHW, MOSyYeHHOEe MO CeTU, MPUMEHSIETCS TOJIbKO,
€C/IN TeKyllee BPeMSl YCTPOWUCTBa OT/IMYAETCS OT NOMyYEHHOro BpeMeHu 6onee yem Ha 500 mc.

1.2.16 JInHng ces3n

1.2.16.1 B ycTpoiicTBe NpeaycMaTpMBaloTCs TPU UM YeTblpe nHTepdeica SIMHUU CBS3M C KOMMbIOTEPOM.
WMHTepdelicbl USB 1 RS485 npucyTcTBYIOT BCeraa, TUM OCTallbHbIX MHTEPGhENCOB ONpeaensieTcsl UCMOMHEHMEM.

1.2.16.2 Bce uHTepdelichbl CBA3M NO3BOMAIOT BbINOMHSATL BCE AOCTYMHbLIE onepaumu, MoryT 6biTb noa-
K/OYEHbI OAHOBPEMEHHO, B TOM YMCIIE Ha pa3HbIX CKOPOCTSX nepeaayn.

1.2.16.3 PasbeM USB Ha nepegHeil naHenu npegHasHayeH, B OCHOBHOM, ANl MPOBEAEHWS MYyCKO-
HanagoudHbIX paboT M NO3BONSET BPEMEHHO COEAMHATHCS C KOMMbIOTEPOM MO MPUHLMMY «TOYKa-TOUKa» Mpu
OTKPbITON 3alUMTHOM KpbILWKE YCTPOWUCTBA. NS COEAMHEHUSI C KOMIMBIOTEPOM UCNOMb3YeTCsl CTaHAAPTHbINA kabenb
TMna «A-B». ManbBaHNYECKON pa3Bsi3KM OT CXEMbl YCTPOMCTBA AaHHbIN MHTEPGENC He UMeeT.

[ns paHHOro MHTepdeiica NnpeaycMoTpeH NpoTokon cBsiau ModBus RTU

1.2.16.4 WHTepdeiic RS485 Ha 3aaHei naHenu npubopa npegHasHayeH Anst MOCTOSAHHOrO MOAKMOYEHNS
YCTPOWCTBa B JIOKAJIbHYIO CETb CBA3M NS pelleHust 3aaa4 ACY. Ha 3ToM mHTepdeiice peannsyeTcs MHOroTouYeu-
HOEe MOAK/IIOYEHME, TO eCTb K OAHOMY KOMMbIOTEPY MOXHO OAHOBPEMEHHO MOAKMIOYAaTb HECKOJSIbKO YCTPOMCTB C
aHaNOrMyHbIM KaHasioM napannenbHo (LUMHHAS apXUTEKTypa). ITOT MHTepdeNc Bceraa UMEET NOJHYIO ranbBaHU-
YecKyto pasBsi3Ky OT CXEMbl YCTPOMCTBA.

JinHnto cBsA3n ¢ nHTepdelicoMm RS485 pekoMeHAYeTCs COrnacoBbiBaTb Ha KOHUAX, MOAK/IOYAst BCTPOEH-
Hble Cornacylolme pe3ncTopbl Ha KpalHMX YCTPOMCTBaX. [MoAKMOYEHNE OCYLLECTBNSETCS C NOMOLLbIO 3aMblKaHUS
KOHTaKTOB 3 U 4 K/IEMMHWUKOB. MOHTaX JIMHUKU CBA3M C MHTepdenicoM RS485 pekoMeHayeTcs Npou3BOAWTb C
MOMOLLbIO BUTOW 3KpPaHWPOBAHHOW mMapbl, cobntogass MOASPHOCTb MOAKIOYMEHUS MPOBOAOB. NS AaHHOro
nHTepdelica npeaycMoTpeH nNpoTokon cesian Modbus RTU.

1.2.16.5 B ucnonHeHun «MN1» B ycTpoWCTBE NPeayCMOTPEH AOMOMHUTENbHLIN MHTepdenc RS485 c Tex-
HWYECKMMM NMapaMeTpaMmn aHanorM4yHbIMU OCHOBHOMY MHTepdelicy (cMm. n.1.2.16.4).

1.2.16.6 B ucnonHeHun «M3» B ycTpoKCTBE MPeAyCMOTPEH AOMOSHUTENbHbIN MHTepdeic Ethernet no
«BuUTOM Nape» (100BASE-TX) ¢ npoTtokonoM obmeHa Modbus TCP.

1.2.16.7 B ucnonHeHun «M4-FX» B ycTpoicTBe MpeaycMOTPeHbl Ba AOMOSHUTENbHbLIX ONMTUYECKUX WH-
Tepdeiica Ethernet (100BASE-FX). [daHHble uHTepdeicbl noaaepXuBaloT npoTokon obmeHa MIK 61850,
pepakumsi 2. MOHTaX JIMHWUKM CBA3WU C ONTMYecKnM MHTepdelicoMm Ethernet npoussoauTcs ¢ MoMoLblo cTaHAapT-
HbIX OMTOBOJIOKOHHbIX (MHOrOMOAOBLIX) Kabenew ¢ pasbeMmamm MTRI-F.
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1.2.16.8 B ucnonHeHnn «WN4-TX» B YCTPOWCTBE NpeayCMOTPeHbl [Ba AOMOMHUTENbHLIX MHTepdeiica
Ethernet no «BuToi nape» (100BASE-TX). [laHHble UHTepdelichl NoaAepXXMBaloT NPoTokon obMeHa MK 61850,
peaakumsi 2. MoHTaXk NMHWMM CBA3U C uHTepdelicom Ethernet mo «BuTOM Mape» NpoM3BOAWMTCS C MOMOLLBIO
CTaHAapTHbIX kabenei Tuna UTP unu FTP ¢ pa3bemamn R145.

1.2.16.9 B ycTpoiictBax € UcnofHeHnaMn «M4-TX» n «U4-FX» BO3MOXKHO MCMOSb30BaHME ABYX MOPTOB
Ethernet gns opraHmzaumm 6ecloBHOro pesepBMpoBaHMs No NpoTokosny PRP.

1.2.16.10 Ans kaxxgoro uHtepdelica ¢ npotokonoM Modbus RTU B MeHIo «HacTpoliku» HeobxoamMMo BBe-
CTV NapaMeTpbl, MO3BOSISAOLME HACTPOUTL YCTPOMCTBO Ha paboTy C pa3nMYHbLIMU BapuaHTaMK nepeaayn AaHHbIX.
3TUMKU NapaMeTpaMun SBNSIIOTCS: afpec YCTPOMCTBA B JIOKA/IbHOM CETM, CKOPOCTb Mepeaayu AaHHbIX, Hanndne u
BMA NPOBEPKM AaHHbIX Ha YETHOCTb, a TaKXKe KOMYECTBO CTONOBbLIX HUT.

1.2.16.11 Onsa kaxpaoro nHtepdelica Ethernet B MeHio «HacTpoiku» HeobxoanMoO BBECTW NapaMeTphbl ce-
™1: IP-agpec ycTpoiictBa, Macky noacet, IP-agpec wnto3a. CKOpoCTb nepefayn AaHHblx coctasnsier 10/100
M6uT/C n onpepenseTcs aBToMaTUYECKM B 3aBUCMMOCTU OT MOAK/IIOYEHHOMO CETEBOrO0 060pyaoBaHMs.

B ycTpoiictBax ¢ ucnonHenusmMm «M4-TX» n «M4-FX» npuMeHeHUe M3MEHEHHbIX HACTPOEK JIMHUM CBSA3U
MPOUCXOAMT Mocne nepesanycka YCTPOMCTBa. ITO KAcaeTcs Kak M3MEHEHWsI MapamMeTpoB C JIMLEBON NaHenu, Tak
1 c noMoLLbio 3arpy3ku CID-daiina.

1.2.16.12 MapKkupoBKa pa3beMoB MHTEPdENCOB CBSA3W, PAaCrnONIOXEHHbIX HA 3a[HEN MaHEeNN YCTPOWCTBa,
npueeaeHa Ha pucyHke .1,

1.2.16.13 B ycTpoiicTBax ¢ UcnofHeHnaMmn «M4-TX» n «M4-FX» KOHTPONMPYETCA Hannumne CBA3U KaXKaoro
nHTepdelica Ethernet ¢ ceteBbiM 060pyaoBaHMeM. Mpy BbISIBIEHUM OTCYTCTBUSI CBSI3M NMPOUCXOANUT cpabaTbiBaHue
BbIXOAHbIX KOHTaKTOB penie «CurHan», 3aXuraHue cBeToamofa «BHeWwHSs HeucnpaBHOCTb» W Ha WHAMKATOpe
YCTPOWCTBa OTOBpaXkaeTcsl COOTBETCTBYIOWAsE HEWUCnpaBHOCTb «HeT cBasu Eth 1(2)». [elcTBue Ha pene
«CurHan», Ha CBeToAMoA «BHeLWHsAS HemcnpaBHOCTb» U BbiBOA COOOLLEHMS O HEMCNPABHOCTM MOXHO 3anpeTuTb C
noMowblo yctaBkn «Obwmne — CurHan Eth 1(2) — Otkn». Takke MMEETCs BO3MOXHOCTb 33daTb cpabaTbiBaHue
OOHOro0 M3 MporpaMMMpyeMbIX CBETOAMOAOB WM pene npu obpbiBe cBsA3W. [ng 3Toro HeobxoauMmo BblOpaTb
COOTBETCTBYIOLYIO TOUKY MOAKMOYeHUs «HeT cBsaA3nEthl» wnn «HeT cBssnEth2». CurHan B AaHHbIX TOYKax
NosIB/ISIETCS HE3ABMCMMO OT 3Ha4YeHus ycTaBku «0bwmne — Currasn Ethi(2).

1.2.16.14 B ycTtpoictBax ¢ ucnonHeHusmm «M4-TX» n «MN4-FX» npepycmatpusaetcs npuem GOOSE-
COODBLLEHUNIA OT BHELLHUX YCTPOWUCTB. B cooblueHmn oxumaaeTcs MHbopMaums 06 M3MEHEHUM COCTOSIHUS ANCKPET-
HOro cUrHana v COOTBETCTBYIOLWMIA AaHHOMY CUMHany aTpubyT kadyecTBa (quality).

B 3aBMCMMOCTM OT 3aflaHHOrO BHYTpeHHero agpeca (intAddr) anckpeTHbin curHan uns GOOSE-cooblueHus
MOCTYMaeT Ha COOTBETCTBYIOLIMI BXOA BHYTpeHHeN hyHKLMOHANbHO-TOrMYeckon cxeMbl ycTpoicTtea. CooTtseT-
CTBUE BHYTPEHHMX aAPeCcoB N BXOAO0B (hYHKLMOHAIbHO-NOrMYECKOW CXeMbl NpuBeaeHo B Tabnuvue B.1.

B cnyyae npuxoga 3HauyeHust kadectBa «invalid» nnm «questionable» ncnonb3yeTcs MexaHW3M «MoAacCTa-
HOBKW», T.€. 3aMeHbl 3Ha4YeHMs CUrHana Ha KOHCTaHTYy MO 3ajaHHbiM npaBwiaM. 3ajaHue npasua NOACTaHOBKU
ONUCbIBAEeTCS B OTAENIbHOM AoKyMeHTe. Ecnn cootBeTcTBytowee GOOSE-coobuleHne He NpuXoanno B TeyeHue
BPEMEHW, MpeBbIAIOWEro MakCMMaabHO [OMYCTUMOE 3HaveHue, M B CoobLieHnn OTCyTCTBYET aTpubyT
KayecTBa CMrHana, To 3Ha4yeHue KayecTBa NpUHMMaeTCs paBHbIM «invalid» 1 npuMeHseTcs NoACTaHOBKA.

Ana KOHTpPONs B MpouUecce Hanaaku COCTOSAHWS BXOAHbIX CWUrHanoB, MpuHMMaeMbix no GOOSE-
cooblennsmM, B MeHto «KoHTponb — CoctosiHne GOOSE» oTobpaXatoTcsl TEKYLUME COCTOSIHUSI BXOAHbIX ANCKPET-
HbIX curHanos. MHdopmauus oTobpaxkeTcs B ABe CTPouKkUW. [MepBasi CTpoyka — 3HAUYEeHWS AMCKPETHbLIX CUMIHaNoB
(«0» mnn «1»), pacnonoXeHHbIX B NOpsaKe BO3pacTaHUsi HOMepa BHyTpeHHero agpeca («goose0l-goosel6» u
T.4.). 3HaYeHUs BbIBOAATCS C YYETOM BO3MOXHOM NOACTaHOBKM (ecnn kauecTBo «invalid» nnm «questionable»).

BTopast cTpoyka — 3Ha4eHust atpmbyTa kadectsa (quality), nonyyeHHoro B GOOSE-coobuieHnn (pacnona-
raeTcs nog COOTBETCTBYIOLIMM 3HAYEHMEM AMCKPETHOIO BXOAAd, K KOTOPOMY OTHOCUTCS). 3HayeHusl KayecTsa
yCnoBHO 0603HavaloTCs:

—  «+>» — KayecTBo «good»;

—  «—» —KayecTBo «invalid»;

—  «?» — ka4decTBO «questionable»;

— «» —(nycToe none), Ha AaHHbIN BXoa He noanucaHo GOOSE-coobleHue.

B cnyyae, ecnm 3HayeHWe KayecTBa OAHOrO W3 AUCKPETHBIX CuUrHanoB nnoxoe («invalid» wnu
«questionable»), To Ha MHAMKaTOpe BbIBOAWUTCA COO6LUEHME O HencrnpaBHOCTY «[nox.kay.Bx. GOOSE». [elctaue
Ha CurHanu3aumio He npomssoamTca. C nomowpbio yctaBkn «Obwme — CurH.kad.GOOSE» MOXHO OTKIHOUUTb
BbIBOJ HEMCMPABHOCTM Ha UHAMKATOP.

1.2.16.15 MopapobHble onucaHus peanu3aumm MNOAAEPXKMBAEMbIX MPOTOKO/IOB CBS3W MPUMBOAATCS B OT-
JenbHbIX JOKYMEHTax, KOTOpbIe BbIChIIAKTCA Mo 3arnpocy.

1.3 CocrtaB usgenus

1.3.1 B yCTpOICTBO BXOAAT CNeaytoLmne OCHOBHbIE Y3/ibl:
—  MoAynb KoHTponnepa MK;
—  MOAy/b KnaBmaTypbl U MHAUKALMK;
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—  Moaynb NUTaHus;
—  MOflyNlb ONTPOHHbIX BXO/IOB;

—  Moay”b BbIXOAHbIX pene;

—  MOAy”Nb BbIXOAHbIX PE/E U ONTPOHHbIX BXOMAOB;

—  MOAyNb BXOJHbIX Pa3BA3blBaOLIMX TpaHCHOPMATOPOB.

1.3.2 KoHcTpyKums mspgenus
1.3.2.1 KOHCTPYKTMBHO YCTPOWCTBO BhIMOSIHEHO B BMAE CTaslbHOro 6510Ka, MMEIOLWErO JIMLEBYIO MaHesb
(nynbT ynpaBnenus). CTpyKTYpHasi CXeMa YCTPOMCTBA M306paXkeHa Ha pucyHke 1.
1.3.2.2 B 6510Kke pacnonoXeHsl MoAy/vM, B COCTaB KOTOPbIX BXOAAT NedaTHas niata u agpyrue Heobxoam-
Mble 3/1eMeHTbl. Moaynn o6beanHeHbl Mexay coboi C MOMOLLbIO NeYaTHONM Kpocc-niaThbl. BHEWHWE curHanbl Beex
Moaynel (KpoMe MoZyns yrnpaB/ieHUs) BbiBEAEHb! Ha 3afHIO0 MaHesb 6/10Kka M NOAK/IIOYEHBI K KieMMaM. KneMMbl
BbIMOJIHEHbI Pa3beMHbIMK (LENON FPYMMoi), YTO MO3BOMSIET NPV HEOOXOAMMOCTM OMEepPaTUBHO 3aMEHWUTL YCTPOW-
CTBO, HE HapyLash MOHTaX NOABOASLUMX NPOBOAOB.
1.3.2.3 Ha nepeaHeii naHenu yCTpOWCTBa YCTAHOB/IEHbI:
—  MHOVKaTOp, CoAepXXallui YeTblpe CTPokM Mo 20 3HAKOMECT, C YrNpaBAsSieMOW NOACBETKON U pery-
JIMPYEMOI KOHTPACTHOCTbIO;
—  KHOMKW KflaBMaTypbl ynpaBneHus (LWeCTb KHOMOK YMpaB/EHMSI AMANOroM <«4enoBeK-MalluuMHa»,
KHOMKa cbpoca curHanm3aumMm n KHOMKW onepaTMBHOMO yrpaBfieHns);
—  cBeToaMoAbl curHanm3aummn (C PUKCMpOBaHHbIM Ha3HayYeHWeM U NporpaMMUpyeMble Nosib30oBaTe-
nem).

1.3.3 Moaynu BxoaHbIX TpaHCOpMaTOpPOB TOKa

1.3.3.1 Mogaynb TpaHCchOpMaTOPOB TOKa COAEPXMUT TPU OAMHAKOBLIX TpaHcdopMaTopa TOKa MO KaXaoW
aze. Mpu OTCYTCTBMU U3MEpUTENBHOro TpaHcdopMaTopa Toka B a3e B Ha npucoeanHeHUn COOTBETCTBYOLWME
BXOZHbIE K/IEMMbI YCTPOWCTBA OCTABNSIOT CBO6OAHBIMM, @ yCTaBKy «TT da3bl B» 3apatoT «OTk1».

1.3.3.2 TMpomexyTouHble TpaHcdopMaTopbl 06ecneunBaloT rasibBaHMYECKY0 pa3Bs3Ky U NpeaBapuTesb-
Hoe MacwTabupoBaHMe BXOAHbLIX CUrHanoB. lNepBuyHble 0B6MOTKKM TpaHchOpMaTopoB obecneunBaloT 3agaHHYyLo
TEPMUYECKYIO CTOMKOCTb MpW KPaTKOBPEMEHHBIX Neperpy3kax Mo BXOAHbIM CUTrHanaMm.

1.3.4 Moaynb KOHTponnepa
1.3.4.1 Moaynb MMKpPONPOLECCOPHOIr0 KOHTpOsepa, KpoMe COBCTBEHHO 32-pa3psiAHOro MMKpOMpouec-
copa, coaepxuT 4 M6ait M3Y, 16 Mbant coxpaHsiemoro O3Y, CTOpPOXeBOW TalMep, Yacbl-KanieHaapb, CXeMmy
pE3epBHOro NUTaHMS MAMSATU U KaneHaaps, SHEProHE3aBUCMMYIO MaMsaTb YCTaBOK, MHTepdENC WKHbI paclunpe-
HUS 1 14-paspsaHbin 8-kaHanbHbIM AL, TnaBHbIM npoueccop 06CnyXvMBaeT TPW MOC/EAOBATENbHBIX KaHana
cBsi3n — USB, RS485 v Tpetuii nHTepdeiic B 3aBUCMMOCTU OT UCMOMHEHUS. TaM >Xe pacrnofioKeH BXOA CUHXPOHMU-
3auUun BpeMEHM.
1.3.4.2 Mogaynb KOHTpOsIepa BbINOSHAET cneayowme QyHKunu:
—  TpPWEM CUrHanoB OT TpaHcdopMaTopoB Toka (3 KaHana);
—  aHanoro-umdposoe npeobpaszoBaHme BXOAHbLIX aHaN0roBbiX CUrHasNoB;
—  BOCCTaHOB/ieHMe POpMbl CMrHaNa npyu NOrpeLHoOCTIX NeEPBUYHBIX TT;
—  (uIbTpaumMsl aHaNoroBbIX CMIHANOB, NOAABNEHNE anepuoaMYECKOM M BbICOKOYACTOTHBIX COCTaB-
NSOLLUX, HAYMHASA CO BTOPOW rapMOHMKM;
—  BOCCTaHoBfeHue Toka ¢da3bl B npu ee oTcyTCTBUM;
—  pacyeT AeNCTBYIOLMX 3HAUYEHMIN NEPBOM FAPMOHNYECKON COCTaB/ISIOLLEN BXOAHbIX CUrHAMO0B;
—  pacyeT AEWCTBYIOLMX 3HAYEHWUIA BbICLUIMX rAapMOHMUECKMX COCTaBAIOWMX TOKA HY/1IEBOM Nocneao-
BaTe/IbHOCTU;
—  pacyeT AeNCTBYIOLLEro 3HayYeHMsl Toka 06paTHOM NocneaoBaTeNIbHOCTY;
—  BblbOp MaKkCMMasnbHOro 3Ha4yeHus u3 Tpex asHbIX TOKOB;
—  CpaBHEHWE PaCcCYMTAHHBIX 3HAUYEHUIN TOKOB C YCTaBKaMy;
— oTpaboTka BblAEPXXEK BPEMEHU;
—  Bblaya CUrHanoB Ha COOTBETCTBYIOLUMNE pene;
—  MOCTOSIHHbIA OMPOC BCEX ANCKPETHLIX CUrHANOB;
—  06cnyXnBaHMe NTOrMYecKon CXeMbl YCTPOMCTBA;
—  MHAMKaUWS COCTOSIHMSI YCTPOWCTBA Ha CBETOAMOMAX;
—  ONpOC YNpaBnsoLWMX KHOMOK;
— obcnyxusaHue KaHasoB CBA3W;
—  BbIBOA MHOPMaLMKM Ha aucnnen;
—  MOCTOSIHHas caMOAMarHOCTUKa Moayns.
1.3.5 Moaynu onTpoOHHbIX BXOA0B

1.3.5.1 Mogaynu onTpoHHbIX BXOAOB 0becneynBatoT:
—  ranbBaHWYEeCKYo Pa3BsA3KY BXOAHbLIX AMCKPETHLIX CUFHANOB OT 3/IEKTPOHHOWN CXeMbl YCTPOWCTBA;
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—  BbICOKYKO MOMEXOYCTOMUYMBOCTb (PYHKLUMOHMPOBAHMS 3a CYET BbLICOKOMO Nopora cpabaTbiBaHus
OMTO3/IEKTPOHHOrO npeobpaszoBatens He Huxe 0,6 oT Uyom

1.3.5.2 B 3aBWUCMMOCTM OT WCMOJIHEHMSI YCTPOWCTBO KOMMJIEKTYETCS MOAYMAMM BXOAHBIX ANCKPETHBIX
CUrHaNoB OAHOM M3 NSTU MoaMdMKauuiA — Ha HanpsbkeHue 24, 48, 110 B, 220 B NOCTOSiHHOro TOKa MAM Ha
HanpsikeHne 220 B NOCTOSAHHOro/NepeMeHHOro Toka.

BHUMAHUE! KaTeropudecku 3anpellaeTcs nofaBaTb Ha AUCKPETHble BXOAbl TEPMUHANIOB WCMOMHEHUS
220 B DC nepeMeHHOe WM BbiNpsiIMIEHHOe 6e3 criaxuBaHus (C KoadduuMeHToM nynbcaunii Bbilie 12%)
HanpsbkeHWe onepaTMBHOro Toka 220 B, Tak Kak 3TO NPUBOAUT K BbIXOAY YCTPOMCTBA U3 CTPOSI.

1.3.5.3 [ns ncnonHenns 220 B DC anckpeTHble BXoAbl CpabaTbiBalOT TOMNbKO MpU Nnoaade HanpshkeHus
MpsSIMOV MOMSAPHOCTW, ANSt OCTasIbHbIX MOAUMUKALMIA MOMSPHOCTb MOAKTIOYEHMS] BXOAHBIX CUIHANIOB MPOM3BOJIb-
Hasl.

1.3.5.4 [Ons ncnonHenuns 220 B DC npeaycMoTpeHo hopMMpOBaHMe MMMynbca pexekuun, obecneyvsa-
IOLLIEro MPOTEKAHME MO BXOAHOW LENy KONIMYECTBa 3fieKTpuyecTBa He MeHee 500 MkKn. HanpsbkeHue 3anycka
UMNyfbCa peXeKUMn He NpeBbIAeT HanpshkeHus cpabatbiBaHusl, npuBeaéHHoro B Tabnuue 1. HanpspkeHue
BbIK/TIIOYEHMS UMMY/IbCa PeXeKUMM He NPeBbILLAET HanpshKeHus Bo3BpaTta, npuseaéHHoro B Tabnuue 1.

1.3.6 Moaynb BbIXOAHbIX pene

1.3.6.1 BbIxoaHble pene, NPUMEHEHHbIE B YCTPOMCTBE, 06ECNeUMBAOT rasflbBaHNUYECKYO pa3Bsi3Ky anek-
TPOHHOM CXEMbl YCTPOWCTBA C KOMMYTUPYEMbIMU LIENSMU U 06/1aatoT BbICOKOM KOMMYTUPYIOLLEN CMOCOBHOCTBIO.
Kaxxgoe pene vMeeT ABe NepekMaHbIX Mapbl KOHTakTOB, HO HE BCe OHW BblBeAEHbl HA BbIXOAHbIE KieMMbl. B
cxeMe npeaycMoTpeHa 610KMpoBKa OT ClydalHbiX cpabaTbiBaHWUI BbIXOAHLIX pene npu cbosix npoueccopa.

1.3.6.2 BbIxogHOe pene OTKIIOYEHMS BblkalovaTens npoaybnupoBaHO ABYMS HE3ABUCMMbIMU LEMSMU
(BbIXOA perncrpa — TPaH3MCTOPHLIA K04 — CUIOBOE pene) AN MOBbIWEHNUS HAAEXHOCTU cpabaTbiBaHWs npu
OTK/IIOYEeHUM aBapumn. KoHTakTHble HP rpynnbl BbIXOAHbLIX pene «OTkA. 1» n «OTKA. 2» peKoMeHAyeTCs BKIYaTb
napannesnbHo.

1.3.6.3 HanpshxeHne nuTaHus ynpaBnsiowmnx obMOTOK BbLIXOAHbLIX pene cocTasnsieT 12 B nOCTOsiHHOro
TOKa.

1.3.7 Mopaynb nutTaHus

1.3.7.1 Moaynb nutaHusa npeobpasyeT NepBMYHOE Hanps>KeHWe onepaTtMBHOro NuUTaHus (NepemMeHHoe,
NMOCTOSIHHOE W/ BbINPSIMIIEHHOE) BO BTOPUYHbIE BbIXOAHbIE CTabUIN3MpoBaHHbIE HAMPSXKEHNS MOCTOSIHHOIO TOKa
+5Bu+12B.

1.3.7.2 B 3aBMCUMMOCTV OT UCMOSHEHUSI YCTPOMUCTBO KOMIJIEKTYETCS MOAY/IEM MUTaHUS OAHON U3 YETbIpeX
MoaMdMKaUUA — Ha HanpsbkeHve 24, 48, 110 B nocTosIHHOrO TOoka WM Ha HanpsbkeHue 220 B noCTOSHHO-
ro/nepeMeHHOro Toka.

Ans ucnonHernnst 220 B nNonsipHOCTb MOAKIOYEHNS MUTaHUS NPOW3BOJIbHASA, ANS UCMONMHeHUN =24 B,
=48 B 1 =110 B Ha kneMMy 1 NoABOAUTCS «+>», Ha KNEMMY 2 NOABOAUTCS «—»,

1.3.7.3 Ha Mopyne nuTaHus pacriofNioXeH OTCEK 3fIEMeHTa MUTaHWs (CMEHHOW nuTueBoi GaTtapeiiku),
obecneumsatoLlero coxpaHeHne NamsaTh M xo4a 4YacoB Npu OTCyTCTBUM OMNEPaTUBHOIO NUTAHMS.

1.3.8 Mopaynb knaBmaTypbl U MHAMKaUUK

1.3.8.1 Mogaynb knaBuaTypbl U MHAMKAUMM MO3BOASET ONpaLUMBaTb COCTOSIHWME KHOMOK, BbIBOAWTb WH-
¢opmaumto Ha Tabno B 6ykBeHHO-LMMPOBOM BUaeE, a Takxe yNpaBasTe NOACBETKOW MHAMKaTOpa.

1.3.8.2 Ha mogzyne pacnonoxeH pasbeM nHTepdelica USB ansi NogkoYeHns K KOMMbIOTEPY NpU NpoBe-
[EHUM Hanago4yHbIX paboT. B HOpMaNbHOM peXxuMe pa3beM AO0MKEH 6biTb 3aKPbIT 3ar/TyLUKOMN.

1.4 YcrpoiictBo 1 paboTta

1.4.1 OcHOBHble NPUHLMNbI PYHKLMOHUPOBaHNS

1.4.1.1 YCTpoWCTBO BCeraa HaxoaUTCS B PEXMME CNEXEHUS 3a TpeMst TOKaMWU NMHUK. Mpu oTCyTCTBUM
TpaHcdhopmaTopa Toka B ase B Tok ¢asbl B paccuntbiBaetcs no dopmyne (1).

JlononHMTENBHO paccyMTLIBaeTCsl TOK 06paTHOW NoCneaoBaTenbHOCTU L.

1.4.1.2 YcTpoiCTBO OAHOBPEMEHHO U3MEPSIET MIHOBEHHBIE 3HAYEHWSI TOKOB C MOMOLLbIO MHOFOKaHabHO-
ro ALI. CHsiTble 3HayeHus AL obpabaTbiBatoTcsl Mo nporpaMme UMdpoBol hunbTpaumm OTHOCUTENBHO NEPBOM
rapMOHMKM MPOMBILIEHHON 4acToTbl, B Pe3ynbTaTe 4ero Mnony4yalTcs AeKapToBbl KOOpAMHaTbl BEKTOPOB
BXOAHbIX TOKOB C OTHOCWUTENbHON B3aWMHOW (pa3npoBkon. DPUNbTpaLMs OTCEKAET MOCTOSIHHYIO COCTaBASIOLLYHO
CUrHanoB, BbICLUIME TFAPMOHUKM, @ TakkKe O0cCnabnseT 3KCNOHEeHUManbHY0 COCTaBASIOWYO MpU NepexoaHbIX
npoueccax npy aBapusix Ha JNHUN.

1.4.1.3 [ns cpaBHeHWs1 C YCTABKaMMW BbIYUCNAETCS AEWCTBYIOLLEE 3HAUEHME KaXKAOro TOKa M HaxoauTCst
MaKcMMasibHOe 3HayeHue 13 dasHbIX TOKOB.

OAHOBpPEMEHHO paccUMTLIBAETCS M TOK 06paTHOM NocneaoBaTenbHOCTM no dopmyne (7).

Mpn obpaTHOM 4YepeaoBaHMK a3 Npu pacyeTe Toka 06paTHOM MoceaoBaTeNlbHOCTU TokM a3 B u C B
dopmyne (7) MEHSIOTCA MECTaMW.
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3HauYeHNs Moaynein BEKTOPOB BblUMCAAIOTCS Kaxable 10 MC 1 cpaBHMBAIOTCS C YCTaBKaMW, BBEAEHHLIMU B
YCTPOWCTBO NPW HacCTPOMKe €ro Ha KOHKPETHOE NPUMEHEHME.

1.4.1.4 Tpw nycke Kakon-nnbo CTYneHn 3alumuThbl BKIOYAETCS cBeToaMoa, «ycK 3almTbl» U NPOMCXOanT
aBTOMaTU4YeCKoe YMeHbLUEHNE 3Ha4YeHUs1 YCTaBkM Ha 5% ana ncknioveHnst apebesra n obecnedeHns koadhduum-
€HTa Bo3BpaTa nopsiaka 0,95. Mpu Toke MeHee 2 A KoaddmumeHT Bo3BpaTa yMeHbluaeTcsa ao 0,92.

1.4.1.5 [danee 3anyckaloTcsl BPEMEHHbIE 33[EPXXKW, 3aAaHHble ANs KaKAoN CTyneHu cpabaTbiBaHus. B
C/ly4ae CHMXXEHMS BXOAHbIX TOKOB HWXKE MOopora Mpoucxoamut cOpoC BblAEPXKKU BpeMeHW. [ns 3aBUCMMbIX
XapaKTEePUCTUK BblAEPXKA BPEMEHW YIPAB/ISAETCHA TEKYLLMUM TOKOM.

Mocne BblAEPXKW 3a4aHHOr0 BPEMEHM BKJIIOYEHHbBIX 3alWMT BKIOYaeTcs ceetoamosn «CpabaTbiBaHue» u
NPONCXOAUT OTK/IOYEHME BbIKITHOYaTENS C NOMOLLbIO pene «OTKI.».

1.4.1.6 B mMoMeHT cpabaTbiBaHMs KOHTAKTOB pefe NpouMcxoauT uKcaumst NpUUYMHbl OTKITHOUYEHNUS NIMHUK
(B1A cpaboTaBLUEN 3alLUNTbI, BHELIHEE OTKJIIOYEHNE MMM KOMaHAQ), BPEMEHW cpabaTbiBaHWUSA 3alUWTbl NPY NOMOLLU
BCTPOEHHbIX YaCOB-KaJIeHAapsl, a Taloke BPEMEHM, MPOLUEALWEro C MOMEHTa BbISIBNIEHWSI YC/IOBMI cpabaTbiBaHMs
3alWunThl 10 MOMeHTa cpabaTbiBaHus pene «OTKN.» T34y (MO HEMY MOXHO CYAUTb O PeasibHOM MOSHOM BPeMeHU
peakunn 3alnTbl Ha aBapuio).

Mo curHany oTkoYeHns BbiktodaTens PO BKAOYAETCA CBETOAMOA «ABApUMHOE OTKIIIOUYEHME», Hauu-
HaeT Mmuratb cBeToamod <«OTKI.» W MPOMCXOANT duKcaumsi o6LIEro BpPEMEHWU CYLIECTBOBaHMSI aBapWIiHON
cuTyaummn Torgs STO NO3BOSSET ONpeaensaTb BPEMS OTKIIOYEHNS BbICOKOBOMILTHOMO BbIK/OHATENS.

1.4.1.7 Pa3MblkaHvWe KOHTakToB pene «OTK1.» MpOMCXOAUT TOMbKO NOCMe paspbiBa Lenu KaTylku OT-
KJTIOYEHNS BbIKJIIOYaTENS B/TOK-KOHTAKTaMM BbIK/OUATENS AN 3allMTbl KOHTAKTOB Pesie YCTPOWCTBA OT NoAropa-
HMS. AHaNOrMYHO peanu3oBaHa W Uenb BK/IYEHWUS BblkIoyaTens. OTKIIOYEHWE penie yCTpoucTBa Mpw
HecpabaTblBaHNM 6/10K-KOHTAKTOB MPOU3BOAMTCSI BPYYHYO, KHOMKON «COHpoc», nocnie CHATUS MUTaHus Lenen
ynpasneHus. [peoycMOTpPeH KOHTPOMb 3a BPEMEHEM Mepek/tovYeHUs BbIKoYaTens, a Takke BO3MOXHOCTb
OrpaHNYeHust ANIMTENBHOCTU Bbiauu YNpaBasoWwmMX CUMHAN0B Ha BbIXOAHbIE pene «OTKN.» 1 «Bks.».

1.4.1.8 Tpu nto60M BKIHOYEHUW BbIK/IIOYATENS C MOMOLLLIO YCTPOMCTBA aBTOMATUUYECKM BBOAUTCS YCKO-
peHue cpabaTbiBaHusi NOObIX CTyrneHen MT3 B TeyeHue BpeMeHU Tyxop+ 1 C. 3apepXka Mpu YCKOPEHWUM
3a4aeTCcs OTAENbHOW YCTaBKOW Tyckop 110 UCTEYEHWUM BPEMEHU Tycop+ 1 C YCKOPEHME BbIBOAMTCS U3 paboTbl,
HauYMHalT AeMCTBOBATb PasfiMYHbIe YCTABKM MO BPEMEHW ANs pa3HbiX CTyrneHen MT3. Hanuuue yckopeHus no
KaXk[oM M3 CTyreHel 3aaaeTcs ycTaBkaMu. Ecin Bpems 3a1epXXKu YCKOPEHUst 3aaaHo 60/blie BpeMEHW 3aAepxKKu
KaKor-nmbo cTyneHn MT3, To AeACTBYET MeHblUasl yCTaBKa.

1.4.1.9 Mpwu ycnosun Bbidaun KOMaHAbl Ha OTK/IIOYEHWE JIMHUN N OTCYTCTBUM CHUXKEHUS BXOAHOMO TOKa
HUXe 3HayeHUusi Iyppp B TEUEHWE 3a[aHHOr0 YCTaBKOW 7Typpz BPEMEHM, cpabaTbiBaeT BbixoaHoe pene «YPOB» u
BbIAAET CUIHaN OTK/IOYEHNS] BBOAHOIO M CEKLMOHHOIO BbIK/OUaTeNnen. Bpems 3agepku Bblaaum curHana YPOB
3aflaeTcs ycTaBkoW Typps TakuM obpa3oM, curHan YPOB 6yaeT BblaaBaTbCs TOMbKO MpU YCI0BUMKU HecpabaTbiBa-
HUS BbIK/TIOYATENS JIMHUU. DTO MO3BOJISET CHU3UTbL BPEMS OTKITHOYEHWUS BbILECTOSLEro BbIKNOYaTeNsd U YMEHb-
WKTb MNOCNeACTBMA OTKa3a BbIKOYATENs NMHWMW. 3aMKHYTOe COCTOSIHME KOHTAKToB pene  «YPOB»
obecneunBaeTCcs A0 CHWKEHWUS TOKA B NIMHUM HUXE [yppz. [ANUTENBHOCTb 3aMKHYTOrO COCTOSiHUS pene «YPOB» —
He MeHee 1 c.

1.4.2 CamoamarHocTuKa ycTpoicTBa

1.4.2.1 Tpy BKIOYEHUM MUTAHMS NPOMUCXOAMT NOJHAs NMPOBEPKa NPOrPaMMHO AOCTYMHbIX Y3/10B YCTPOM-
CTBa, BKto4Yast caM npoueccop, MN3Y, O3Y, AL, sHeproHe3aBUCMMYIO NaMSATb YCTaBOK, OOMOTKM BbIXOAHBIX pESeE.
B cnyyae obHapyeHusl 0TKa30B, a TakxKe Npu OTCYTCTBUM OMNEPaTMBHOIO MUTAHWUS BblAETCS CUIHaM HOpMasibHO
3aMKHYTbIMW KOHTakTaMu pene «OTkas», U yCTpoCTBO 610KUpyeTCs.

1.4.2.2 B npouecce paboTbl Npoueccop MOCTOSHHO MPOBOAMT CaMOAMArHOCTUKY M nepenporpamMMmupyet
TaK Ha3blBAaeMbI CTOPOXEBOWM TaliMep, KOTOpbLIM, eCcnv ero nepuoanyeckn He cbpacbiBaTb, Bbi3blBAET annapaT-
HbIi c6pOC MpoLeccopa YCTPOWCTBa M 3aMyCKaeT BCO MpOrpaMMy C Hadana, BK/o4Yasi MosIHOe HadasnbHoe
CaMoTeCcTUpoBaHue. TakuM 06pa3oM, NMPOUCXOAWUT MOCTOSIHHbIA KOHTPO/b KakK OTKa30B, TakK M C/y4yalHbIX c60eB
YCTPOWCTBa C aBTOMaTUYECKNM Mepe3anyckoM YCTPOWCTBa.

1.4.2.3 B ycTpoiictBe uMeeTcs pexuM «KOHTposb», NO3BOMSOWMI BbIBECTM HA WHAMKATOP TEKylume
3HaueHusi asHbIX TOKOB, TOKa HY/NEeBOW M 06paTHOM MocrefoBaTeSIbHOCTEN, COCTOSIHUE BXOAHbIX AMCKPETHbIX
CUrHasnoB, a Takxke TekyluMe AaTy U BpeMs. ITO MO3BONSET AOMNOMHUTENLHO, C y4acTUEM onepaTopa, NpoBeEpUTL
LIENIOCTHOCTb BXOAHbIX LIENE U NPaBUSIbHOCTb YCTAHOBKM TEKYLLErO BpeMeHu. B pexxume «KOHTPOsb» MOSTHOCTHIO
COXPaHSTCS BCe MYHKUMM 3alUmMTbl, MO3TOMY HUKAKOro BBOAA Napons He Tpebyetcs.

1.4.3 CTpyKkTypHas cxema

1.4.3.1 TOKM KOHTPONMPYEMOMN NIMHUWM MOCTYNAKOT Ha BXOAHblIE U3MEPUTESbHbIE TpaHC(OPMaTOpbI, OCY-
LeCTBASOWME rasfibBaHUYECKYIO Pa3Bs3Ky W COrlacoBaHWE YPOBHENM CUrHasnoB. [lanee oHW NOCTynaroT Ha MOAY/b
MMKPOMPOLIECCOPHOIO KOHTPOJNepa, rae npeaBaputenbHO UALTPYIOTCS, a 3aTeM ouMdPOBLIBAOTCA aHanoro-
undpoBbiM npeobpazoBaTenem ALIM. LiMdpoBoi curHanbHbIA NPOLECCOP NPOM3BOAMT LUMMPOBYI0 06paboTKy
curHanos. MonyyeHHble AaHHbIE NepeaaloTcs MaBHOMY MPOLEeCccopy.
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1.4.3.3 Moaynb MHAMKaLUMW M KIaBuaTypbl MO3BONSET OMpallMBaTh COCTOSIHWE KHOMOK, BbIBOAUTHL WH-
¢opmMaumto Ha Tabno B 6yKBEHHO-LMMPOBOM BUAE, a TakKe YNpaBasTe NOACBETKOW MHAMKaTOpa.

1.4.3.4 PexuMbl paboTbl YCTPOWCTBA 33[al0TCA C KNABMATYypbl, cofepxallei 6 KHOMOK Ans avanora
(«BbIxog», «», «—»,«T», «I», «BBog»), KHOMKy «COpoc» Ansi cbpoca CMrHanu3aLmm 1 ynpasieHusi, a Takke
KHOMKW onepaTMBHOro yrnpasneHus. O6cnyxuBaHue KnaBuaTypbl U MHAMKATOpaA OCYLLECTB/ISIET MnJjaTa ynpase-
HWSI ANCNNIEEM W KIlaBUaTYpOW.

1.4.3.5 Moaynb ONTPOHHbLIX BXOAOB OCYLUECTBASIET rafibBaHUYECKYIO Pa3BA3KYy BXOAHbIX CUrHanoB OT
CXEeMbl YCTPOWCTBA M, B 3aBUCUMOCTU OT WCMOJSIHEHUS!, PacCUMTaH Ha HOMUHAMbHBIN YPOBEHb BXOAHBIX CUIHAJIOB
220 B NOCTOSIHHOIO, BbINPAMEHHOIO MAN NMepeMeHHOro Toka unmn 110 B MOCTOSAHHOrO Toka.

1.4.3.6 Mopaynb BbIXOAHbLIX pernie COAEPXXUT CUrHasbHble U CUoBbIE pene AN YNpaBieHUs NoaKItoYeH-
HbIM 060pyZ0BaHMEM. KOMMYTMPYIOLWME KOHTAKTbl Pesie BbIBEAEHbI HA BHELIHME KJIEMMbI YCTPOUCTBA.

1.4.3.7 Moaynb nuTaHus obecrieunBaeT BCe G/IOKM YCTPOMCTBA HEOOXOAMMBbIMU HaNPSHKEHUAMU U Bbl-
MOSfIHEH Mo cxeMe c 6ecTpaHcdhopMaToOpHbIM BXOAOM. JTO MO3BOMSET OCYLLECTBUTb MUTAHME YCTPOWCTBA OT
NCTOYHMKA KaK NMepeMeHHOro, Tak U NOCTOSIHHOMO TOKa.

1.4.3.8 Bbnok nuTaHusl Bbi4aeT CTabunmnampoBaHHbIe HanpshkeHns 5 n 12 B.

. -
ZI Moaynb TpaHcgopmaTopoB <
TOKa 1C
CUHXpOHU3aLmna BpeMEHN
<] RS485
Mogynb MukponpoLeccopHoro
Moaynb KOHTponnepa [ononHuTenbHbIN
¢ usB 5 KnasmaTypbi Z] nHTepdenc cBasm
W MHAVKALMY (B 3aBUCMMOCTY OT UCMONHEHNA)
_{ Z Mopynb BbIXOAHBIX pene > Beixogel pene
Bbixoabl pene
_{Z] Mopaynb BbIXOAHbIX pene
M ONTPOHHbIX BXOOOB
P A OunckpeTHble
BXOAbI
_|z| Mogaynb ONTPOHHbIX BXOAOB <:| OuckpeTHble
BXOAbI
— <7 Mogyrnb ONTPOHHbIX BXOZOB <:| HunckpetHble
BXOZbI
0]
=
2
[ Mogynb nutaHus
Q
HES]
o) 220B (110 B
;g_‘g 3neMeHT_“M|_
L nUTaHus

PucyHok 1 — CTpyKTypHasi CxeMa yCTponcTBa
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1.4.4 OnucaHue BXOAHbIX aHaNoroBbIX CUrHanoB

1.4.4.1 Knemmbl I, Iz n I- npegHasHayeHbl AN NOAKMOYEHMS BTOPUYHbLIX OOMOTOK M3MepUTENbHbIX
TpaHcdopMaTopoB Toka NnMHUKU. OBMOTKM 0653aTeIbHO A0/MKHBI ObITb NPaBUIbHO casnpoBaHbl. KnemMMbl Havana
0BMOTOK MOMeyeHbl 3HaKOM «*». Mpu otcyTcTBuM UTT B (hase B BXxoaHble KNeMMbl OCTarTCsa cBO6OAHbIMM, a B
yCTaBKax KoHdurypaumm 3agaetca «TT da3bl B — OTkn». B TakoM cnyyae 3HadeHue Toka B ¢hase B paccunTtbiBa-
erca no dopmyne (1). Ons sHeprocucteM C obpaTHbIM 4yepepoBaHueMm ¢a3 ACB npegycMoTpeHa ycTaBka
«YepenoBaHue a3 — Mpsamo/O6paTHO», YTO CYLLIECTBEHHO /11 PACUYETHbIX 3HAYEHU TOKa

[ns yMeHblUeHMS] MOrpelHOCTU M3MEpPEHUs] TOKa MpW HacbIWEHUN MEepPBUYHBIX TPaHC(OPMaToOpOB TOKa
Ans dasHbIX 3HaYeHWU NPUMEHEH anrOpUTM BOCCTAHOB/IEHMS CUHYCOMAANbHOW OpMbl CUMrHaNa.

1.4.5 OnucaHune BXOAHbIX AUCKPETHbIX CUFHAN0B

1.4.5.1 CoctosHue Bxoaa «Bxog PINO» cny>xuT ANns KOHTPONS COCTOSIHUS BblKOYaTens AMHun «OTKto-
YeHOo», nepeAayYn COCTOSHMS Ha BbixoaHOoe pene «PMNO» (c y4eToM «3awumTbl OT Apebesra KOHTaKTOB»), a Takxke
NS UHAWKALUMKU €ro Ha NepeaHeit MaHenm yCTponcTBa.

1.4.5.2 CoctosiHue Bxoaa «Bxoa PINB» cnyuT Ans KOHTPONS COCTOSAHUS BblKoYaTeNs NMHUK «Bkntode-
HO», MOBTOPEHMSI COCTOSIHMS Ha BbiXxoAHoe pene «PMB», a Takke AN MHAMKALUMM ero Ha nepegHei naHenm
YCTPOWCTBa.

OpHOBpeMEHHO A0/MKeH 6blTb aKTMBHBIM TOMBKO OAMH M3 3TUX ABYX CMrHanoB. OaHOBpEMEHHOe Hanuune
WM OTCYTCTBME CUrHanoB B TeuyeHue 6onee yem 10 ¢ BOCNPUMHUMAETCA Kak Ob6pbIB KaTyllek BKIOYe-
HWUA/OTKMIOYEHUS BbIKMOYATENS M AMArHOCTUPYETCA HaAnMUCbio Ha mHauMkaTope «HeucnpasHocTb KB/KO». [Mpu
3TOM cpabaTbiBaeT pene u BKIOYAEeTCa cBeToaMoa «HencnpaBHOCTb>.

1.4.5.3 Bxogpl «OTkN. oT ABP» n «Bkn. ot ABP» npegHasHaueHbl Ans OTKAOYEHUS U BKIIOUEHUS CeKLN-
OHHOMO BbIKNtOYATENsT MO KOMaHAaM, BblpabaTblBAEMbIM CXeMaMW  YrpaBieHWs BBOAHLIX BbIK/OYATENEN.
MpeaycMoTpeHa 3adepXKa BK/OUEHMS OT Bxofa «Bkn. oT ABP», 3apaBaemMasl yYCTaBKOW 7uzs BxogHOM curHan
MOXeET 6bITb KaK AIMTENbHbIM, TaK U B BUAE KPaTKOBPEMEHHOMO MMMY/bCa, ANMMTENBHOCTBIO He MeHee 20 MC.

1.4.5.4 Bxoa «BM 6nokuposka MT3» npegHasHauyeH Ans paspelleHnst paboTbl TOKOBbIX 3aLUMT MO BHELL-
HEMY AWUCKPETHOMY CWrHasy, COMPOBOXAAMLWEMY CHUXKEHME XOTS 6bl OAHOrO M3 MexaydasHbIX HamnpsHkeHWi
(€KOMBMHUPOBaHHBIM NYCK MO HAMPSHKEHMIO»). DTOT CUrHaN 06bIYHO (POPMMPYETCS 3aliMTaMU BBOAHLIX BbIK/IO-
yaTteneit. Mpu HeobxoanMoCTM BM 6/10KMPOBKY MOXXHO OTKJIHOYATh C MOMOLLBIO YCTaBKM.

1.4.5.5 Bxoabl «[yrosas 3awmta I cekumm» n «[yrosas 3awmTta II cekumm» ucnonbyloTca ansg 6es-
YC/IOBHOIO OTKJTIOYEHUS BbIK/IOYATENS] OT BHELUHMX AYrOBbIX 3alWT. BO3MOXEH KOHTPOSib AYrOBOW 3alUuTbl MO
TOKY.

1.4.5.6 Bxopbl «bnokunposka J13LU I cekumn» n «bnokuposka N3 II cekummn» npegHasHayeHbl ang op-
raHM3auum OrMYeckomn 3alnTbl WKH. Ha 3TK BXoAbl NOAKIIOYAOTCS NOC/IeAoBaTelbHO COEANHEHHbIE HOPMasibHO
3aMKHYTbIe KOHTaKTbl UK napannienbHO COeANHEHHblE HOPMAsIbHO Pa3OMKHYTbIe KOHTaKTbl «[ycK 3almTbl» BCEX
YCTPOMCTB 3aLUMTbl, YCTAHOBMEHHbLIX HA OTXOASALUMX NPUCOEANHEHNSX KaXAOW U3 cekumnii, nogpobHee cM. n.1.2.7.

1.4.5.7 Bxopgbl «OTkn. oT YPOB I cekumm» n «OTkn. ot YPOB II cekumm» npegHasHaveHbl 415 NOAKIIO-
YeHusl BbIXOAHbIX curHanoB YPOB OT yCTPOWMCTB 3aliMThbl, YCTAHOB/IEHHBLIX Ha OTXOASLMX MPUCOEANHEHMSIX
KaXKOoW M3 CEKUMA COOTBETCTBEHHO. [lpyM 3TOM B Clyyae OTKasa OAHOrO0 M3 BbIKOYaTENeN NpUCOeaMHEHUN
OTKJIOUUTCS CEKLMOHHBIN BbIKNtoYaTenb. [aHHbIA BXOA MMEET AOMOSHWUTESIbHYO GOKMPOBKY OT CiyYalHbIX
cpabaTtbiBaHui No dakTy nycka xoTs 6bl 0aHOM 13 cBOMX MT3.

1.4.5.8 Bxoa «3awuTa WKH» SBNSETCS BXOAOM 6e3yCnoBHOMO OTKOYEHUS BbIKIKOYATENS U NpeaHasHa-
YeH AN1s NOABEAEHUS CUIHAA OT BHELUHEN 3alMTbl LWWH MOACTAHLMM.

1.4.5.9 Bxop «AsTomaT LUM» npegHa3HayeH Ans curHanmsauuu npornagaHvs Hanps>keHus Ha LWUHax nu-
TaHuWs 3aBoda NpyXwviH b0 Ans KOHTPONS rOTOBHOCTU BbiktoYaTens, nogpobHee cm. n.1.2.5.12.

1.4.5.10 Bxop «C6pocC curHanusaumm» MOXET MCMOoSb30BaTbCA A8 AUCTaHUMOHHOro cbpoca CBeToamo-
[OB YCTPOMCTBa M NpeaynpeauTensHon CUrHanmsaumm, HanpuMep, OT BHELLHEN KHOMKW UK MO TeneynpaBiieHuto.
[eicTBue BXxoaa aHanorMyHoO HaXaTuio Ha KHOMKy «COpoc» Ha NMUEBON NaHenu.

1.4.5.11 Bxop «PaspelieHve TY» npegHasHayeH Ans BbIbOpa MUCTOYHMKA KOMaHAHOrO YnpaBfieHusl Bbl-
KntoyaTeneM. Pexxum paboTbl 3TOro BxoAa onpeaensieTcs ycraBkol «PaspelleHne TY». B nonoxeHun «Mepekn.»
pexuMm paboTbl onpefensieTca nepeknodatenem «MY/TY», noakntoveHHbIM K Bxoay «PaspeleHne TY»: npu
HanMuumM CUrHana paspelueHo TeneynpasneHue (0T Bxoaos «OTK. OT TY», «Bkn. oT TY» 1 OT IMHUM CBSI3N), NpU
OTCYTCTBUM — YynpasfieHne OT Koya. B nonoxeHun «Bcerpa» TeneynpasneHne W ynpasfieHWe OT KJ/Ioya
pa3peLleHbl BCeraa, 3TOT PeXunM Takke MOXET MCMONb30BaThCs, eCnn nepekntovatens «MY/TY» pa3pbiBaeT Lenu
«OTKN. OT TY», «OTKN. OT KoYa», «Bkn. oT TY» u «BK/. OT KOYa» U He 3aBOANUTCA Ha BXxoA «PaspelueHne TY».
B nonoxeHun «Ha Bkn.» pexum paboTbl onpeaenseTcs nepeknodaTtenem «MY/TY», noakloYeHHbIM K BXOAY
«Pa3spelueHvie TY», HO AENCTBYET OH TONbKO Ha KOMaHAy BK/OYEHUS!, OTK/IOYEHMNE B 3TOM PEXMME paspeLleHo
Bceraa.

[JelicTBME 3aLlUMT Ha OTKJIIOYEHME BbIK/OUATENS COXPaHSIeTCs B N06OM pexuMe.

1.4.5.12 Bxoppbl «Bkn. oT kno4va» U «OTK/I. OT Ko4Ya» rnpegHasHaveHbl A8 BKIIOYEHMS U OTKIHOYEHUS
BbIK/TIOYATENS K/TIOYOM YrpaB/ieHus.
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1.4.5.13 Bxogb! «Bkn. no TY» n «OTkn. no TY» npeAHasHaveHbl A8 AMCTaHUMOHHOIO BKIKOYEHUS U OT-
K/IOYEHNS BbIKIOYaTeNs Mo TeNeynpaBieHnio Npyu NCNoNb30BaHUM CUCTEM TefleMeXaHUKM.

NmeeTca ocobeHHOCTb paboTbl MO BXoAy «Bkn. oT TY», a TakKe KOMaHAbl «BKIOYEHME MO JIMHUUN CBSA3N».
Mpun 3apaHHON ycTaBke «KBUTUpoBaHWe — OTKI» 3TUMU CUTHaNaMM MOXHO BKJIHOYATb BbIKIHOYATENb NMPUCOEAU-
HeHns 6e3 onepaunm «KBUTUPOBaHMS». Takas yHKUMS Heobxoauma npu paboTe C HEKOTOpbIMM CUCTEMaMu
TenemexaHukn nnn SCADA cuctemamu. Npu 3apaHnm yctaBkn «KeutnposaHue — Bkn» nepea AaHHbIMM KOMaHAa-
MW HEOBXOAMMO CHayana «CKBUTMPOBaTb» aBapuMHOE OTKIIHOYEHME, AaB PyYHOE MOATBEPXKAEHME OTK/OYEHMS, a
JMLWLb 3aTeM BKJIIOYaTb BblKoYaTeNnb. [na Bxoaa «Bk. OT Koua» «KBMTUpOBaHMe» obs3aTenbHO Bceraa.

1.4.5.14 Bxoa «BTtopoii Habop ycTaBok» BBOAWUT B AEMCTBME YCTaBKM M3 BTOPOro Habopa. Ecnu Bxop
OCTaBWUTb HEMOAKOYEHHBIM, TO UCMOJb3YETCS TONBKO OAWH (NepBbI) Habop.

1.4.5.15 Bxoabl «Bxog 1»...«Bxoa 13» npeaHasHayeHbl ANs paclUMpeHUst BO3MOXHOCTEW YCTPOWCTBA.
CBOWCTBa KaXkA0ro BXoAa 3a4aloTcs OTAENbHO C MOMOLLbIO YCTaBOK B COOTBETCTBYHOLMX rpynnax, noapobHee cM.
n.1.2.13.

1.4.5.16 Bxoa «Cbpoc curHanusaumm» MOXET MCMOJb30BaTbCA AN ANCTAHUMOHHOMO cbpoca Bcex pene u
CBETOANOAOB CUIHANIM3aLMM YCTPOMCTBA, HAaNPUMEP, OT BHELLHEN KHOMKW WK MO TeNeynpaBieHuto.

1.4.6 OnucaHue BbIXOAHbIX pene

1.4.6.1 Pene oTkno4veHus eolkovaTens «OTkn.1» n «OTKN.2» coBepLlleHHO OAMHAKOBbl U YNpaBAsOTCS
MpoLeccopoM napannencHo. Pene BO3AEWCTBYIOT Ha KaTyLKy OTK/IOUEHUs BbikfovaTens. [lsa pene caenaHo
UCKNIOYMTENBHO C LENbl0 MOBbLIWEHUS HAAEXHOCTW OTK/OYEHUs npu asapusix. [pn 3TOM pesepBupyroTcs
BbIXOAHOM Kackag Perncrpa, ynpaBasiolWMiA KoY, COBCTBEHHO 3MEKTPOMArHUTHoe pene. MNpu NoaKIoUYeHUm
peKkoMeHAyeTCs BK/IIOYaTb NapanienbHo BbIXOAHbIE KOHTaKTbl OT pasHbIX pene.

1.4.6.2 Pene «Bk/.» npeAHa3HayeHO ANs BKIOUYEHWUS BblKNtouaTens. Pene Bo3aeincTByeT Ha KaTyLlIKy
BKJTIOMEHUS BbIK/TOUATENS.

Mpn NpoekTMpoBaHMK HEOHXOANMO CNeanTb 3a BO3MOXXHOCTBIO NMOBPEXAEHUS KOHTAKTOB pesie, eCiv OHK
6yayT pasMblkaTb MOCTOSIHHbIA TOK cBbllle 0,5 A npu HanpsbkeHun cebilwe 100 B, 1 npu HeobxoaMmocTu
NMPUMEHATL NPOMEXYTOYHbIE perne.

1.4.6.3 Pene «YPOB» npegHasHayeHO ANs BblAaun CUrHanNa Ha OTK/IOYEHME BblLIECTOSLWMX BbIKNOYaTe-
nei npv oTKase CBOErO.

1.4.6.4 CrnieumanbHble nporpamMMmupyemole pene «Pene 1»...«Pene 4» nMeloT BO3MOXHOCTb MPOrpaMMHO
MoAKNoYaTbC K OAHOM M3 60MbLIOrO KOSIMYECTBA BHYTPEHHMX TOYEK JIOMMYECKOM (YHKUMOHANBbHOM CXEeMbI
YCTPOWCTBa, NpuaaBasi AOMOSHUTENbHYIO MMOKOCTb TEPMWMHaNy Mpu MPUMEHEHUMWU. [OMOSHUTENBbHO BO3MOXHO
BBEAEHWE 33JaHHOM BPEMEHHOMN 3aAepXXKW Ha cpabaTbiBaHWe, a Takxke (yHKUMS 3anoMUHaHWs cpaboTaBLIero
cocTtosiHMa ao ero cbpoca (aHanor dyHkuum 6nmHkepa). Cpean TOUeK MOAK/IIOYEHUSI — BCE OCTalbHbIE pErE,
4TO6bI MOXXHO ObISI0 YBEINUNTDL YMCIO UX BbIXOAHBIX KOHTAKTOB NMpu Heo6xoaMMOCTH.

1.4.6.5 Pene «Myck MT3» cpabaTbiBaeT Npu nycke 060 M3 BBEAEHHbIX Ha OTK/IIOYEHUE CTyneHekn MT3.
Pene npeaHa3HayeHO ANS OpraHM3auMM CXEMbl 3aLMThI LUKMH, MycKa BHELWHeN cxeMbl YPOB, KOHTpOns YyBCTBU-
TenbHocTu MT3 n apyrux uenen.

1.4.6.6 Pene «OTka3» KOHTPONMUpPYeT paboTOCMOCOBHOCTb CaMOro YCTpoWCTBa. HopManbHO 3aMKHYTbIE
€ro KOHTaKTbl pa3MblKaloTcs npu cpabaTbiBaHUM pene B Cllydae Hanuymsi onepaTMBHOMO NUTaHWUS U NOCe NOSHOM
npoBepkn paboTocnocobHOCTN yCTponCTBa ero dyHKUMeln camoamarHocTuku. Pene npeaHasHaveHo anst pabotol
Ha aBapuMHO-NpeaynpPeanTESIbHYI0 CUrHanM3aumo NoacTaHuuK. Mo AaHHOMY BbIXOAY PEKOMEHAYETCS YCTaHaBu-
BaTb AOMOMHUTENbHBIN BHELWHWI BAMHKEP.

1.4.6.7 Pene «CurHanusaums» cpabatbiBaeT npu ntobblXx HEUMCMPABHOCTAX BO BHeLWHeM o6opynoBaHUu,
KOTOpble 0bHapy>XuBaeT cucteMa AMarHOCTUKM TepMuHana (cM. Tabnuuy 14), npu nobom cpabaTbiBaHUM 3aLUUTI
(B TOM uucne Ha OTK/IIOYEHHOM MW HecpaboTaBlieM BbIKOYaTene), Npyv CaMOMNpPOM3BOSIBHOM OTKIHOYEHUM
BbIK/IIOYaTENS.

[aHHOe pene MOXeT MporpaMMMpOBaTbCA Kak Ans paboTbl B HeMpepbiBHOM pexuMme, Ao cbpoca ero
KHOMKOW «CBpoc», Tak U B UMMNY/IbCHOM PEXMME C 3a4aBaeMOW ASIMTENbHOCTLIO cpaboTaBLUero coctosiHus. lNpu
5TOM MpW MOSIBNIEHUM HOBOW HEWUCMPABHOCTY pesie cpaboTaeT BHOBb. IT0 yAOGHO Ans NpeAoTBpalleHust 6510Ku-
POBKM CUCTEMbI LIEHTPASIbHON CMFHANM3aLMmM NOCTOSSHHO «BUCSILLMM» CUFHANOM.

1.4.6.8 Pene «ABapuiiHoe OTK/IIOYEHME» cpabaTblBaeT Npu tlo6OM HE KOMaHAHOM OTK/OYEHWUM BLIKIIO-
yaTens, onpeaensieMoM rno CocTosiHuio BxoaoB «Bxoa PIMNO» n «Bxop PIB», B TOM uncne, n caMonpomnsBoSibHOM
(HanpvMep, MexaHW4ecKoM OTK/YeHuM). [aHHoe pene npeaHa3HayeHo A4S BblAayu CurHana aBapuMHOM
cUrHanusauum un cbpacbiBaeTcs Nocne «KBUTUPOBaHUS» BbIK/IIOYATENS.

1.4.7 OnucaHue KHOMOK OMnepaTUBHOMO ynpasfeHus

1.4.7.1 KHONKW onepaTvBHOIO ynpasfieHNsl NpeAHa3HayeHbl 415 BbiBoAa 3aWwmT M3 paboTbl UavM nepeso-
[a Ha CMrHanM3aumio NepcoHasnoM MOACTaHUMA NMpU MPOBEAEHUMWU OMEpPaTUBHBIX MepeknoveHnid. Ons paboTbl C
3TUMM KHOMKaMW He TpebyeTcs 3HaHWe napons. ANns 3aluTbl OT C/y4alHOro HaXXaTusi HeobXoAMMO CHayvana
HaXxaTb KHOMKY «_~"_» 1, He OTNycKas ee, HaxaTb HeobX0ANMYIO KHOMKY OnepaTMBHOMO YrpaBieHus.
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Tekyluit pexxuM paboTbl YKa3blBAETCA MHAMKATOPAMM CrpaBa OT KHOMKW. lNoralleHHoe COCTosiHME 060oMX

MHAMKATOPOB, 03HAYAET, YTO YHKLMSA BbIBEAEHA YCTABKOWA.
YnpaBneHue KHOMKaMM OmnepaTMBHOrO YMpaB/ieHUs TakKe MOXET OCYLIECTBNSTLCA MO No6oMy KaHany

CBS3U.
1.4.7.2 KHonka «YPOB» no3BonsieT onepaTMBHO OTKOYaTb AeNCTBME 3alMThl MO BbixoaaM «YPOB» Ha

BBOAHbIE BbIK/IIOYaTENN U NpEeAHa3Ha4YeHa ANna nposBeaeHna Hanaao4vHbIX pa60T Ha NMHUU. Ha BXOAHbIE CUMHasbI

«Bxon YPOB I c.» n «Bxog YPOB II c.» KHOMKa He AENCTBYET.

1.4.7.3 KHonka «ABP» no3ssonsiet onepaTtMBHO 610KMpOBaTb BKIOYEHME W OTK/IIOYEHME BbIK/IIOUATENS
no KoMaHzaM, NoCTynawwmM Ha Bxoabl «Bkn. ot ABP» 1 «OTkn. oT ABP».

1.4.7.4 KHonka «J13LL» no3BonseT onepaTyBHO BbiBECTU U3 AencTBus JI3LL.

1.4.7.5 CocTosiHME OpraHOB OMEPaTMBHOIO YMpPaB/EHUS, Pa3MELLEHHbIX Ha MepeaHelt naHenun yCcTpou-
CTBa, MKCUPYETCS B MaMSiTU aBapuii B MOMEHT Bblauu KOMaHAbl Ha OTK/IlOUYEHME. DTO NO3BONSIET B Heobxoau-
MbIX C/Tydasix BbiSIBUTb OLIMOKM AEXYPHOro nepcoHana npyv KOMMyTauuu.

1.5 MapkupoBka 1 nnombuposaHue

1.5.1 Ha kopnyce ycTpoicTBa MMEETCS MapK1pPOBKa, COAEPXKallas Creayolmne AaHHbIe:

— TOBapHbIN 3HaK;

— obo3HaueHune («Cnpunyc-2-C» nnun «Cupuyc-21-C»);

— WUCMOJSIHEHME MO HanNpsHKEHWUIO ONepaTUBHOIO NUTaHWS;

— UCTOJTHEHME MO UHTepdENCY IMHUK CBS3W;

— 3aBO/ICKON HOMEp;

— JaTy usrotosneHuns (Mecsu, roa).

1.5.2 OpraHbl yrnpaBneHUst 1 UHAVKALUMKU YCTPOWCTBA, @ TakXKe K/IEMMbl NOAK/IIOUEHMS] UMEIOT MOSICHSH0-
LMe Haanueum.

1.5.3 MnomMbupoBaHWe YCTPOUCTBA OCYLLECTBNSIETCS C MOMOLLbIO M/IOMOMPOBOYHON KNEWKOW NEHTBI.

1.6 YnakoBka

1.6.1 YnakoBka yCTpOWCTBa Npou3BefeHa B COOTBETCTBUM C TpeboBaHusmu TY 3433-002-54933521-2009
ANS yCNOBWIM TPaAHCNOPTUPOBaHWS, YKa3aHHbIX B pa3aene 5 Hactoswlero P3.

1.6.2 TpaHcrnopTHasi Tapa MMeeT MapKUPOBKY, BbIMNOMHEHHYIO No MOCT 14192-96, U coaep>XUT MaHuny-
NSIUMOHHbIE 3HAKM.
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2 NCNONb30BAHUME MO HASHAYEHUIO

2.1 3kcnnyaTaumoHHbIEe OrpaHUYeHus

2.1.1 KaTteropuyecku 3anpeliaeTcs NOAKIOYEHNE YCTPOWCTB C UCMOJIHEHWEM MO HanpshKEHWUIO onepa-
TUBHOro nNutaHuns 24, 48 n 110 B NOCTOSAHHOrO Toka K onepaTtMBHOMY HanpshkeHuto 220 B, Tak Kak 3To npusoauT
K BbIXOAY YCTPOMCTBA M3 CTPOSl.

2.1.2 KnuMaTtuuyeckue YyCrioBUst 3KCrTyaTauuyM YCTPOWCTBA AOMKHbI COOTBETCTBOBATb TpPebOBaHMSM
n.1.1.3 HacTosiwero P2.

2.2 MMoaroToBka M3genuns K NCNonb30BaHNIO

2.2.1 Mepbl 6e30MacHoCTH

2.2.1.1 Mpwu paboTe ¢ yCTPONCTBOM HeobxoanmMo cobnoaaTh oblime TpeboBaHUS TEXHUKM 6e30nacHoCTy,
pacnpoCTPaHAIOLLMECS Ha YCTPOMCTBA PeNENHON 3alMThl U aBTOMATUKN SHEPrOCUCTEM.

2.2.1.2 K 3KkcnnyaTaumm AOMyCKaloTCs Nnua, M3yumBLUME HacTosee PO 1 npollealime npoBepKy 3HaHWUM
npaBuI TEXHMKM 6E30MACHOCTM U 3KCMyaTaumMm 3/IEKTPOYCTAHOBOK SMEKTPUYECKMX CTaHLUMIA U MOACTaHLMNA.

2.2.1.3 YCTpoNCTBO AO/MKHO YCTAHAB/IMBATBLCA HA 3a3€MJIEHHbIE METAINIMUECKME KOHCTPYKLIMK, NMPU 3TOM
HeobXxoAMMO COEANHUTL 3a3eEMNISOLMIA BONT YCTPONCTBA C KOHTYPOM 3a3eMJieHUs1 MeaHbIM MPOBOAOM CEUYEHWNEM
He MeHee 2 MM,

2.2.2 Topagok ycTaHOBKM

2.2.2.1 BHelwHWIt BMA YCTPOMCTBA NpuBeAeH Ha pucyHkax .1-T.6. MexaHnyeckas ycTaHOBKa yCTPONCTBa
Ha MaHeslb MOXET NPOU3BOANTLCS C MOMOLLbIO 4-X BUHTOB COM/lTaCHO Pa3MeTKe, NPMBEAEHHON Ha pucyHke I.4.

2.2.2.2 JnekTpu4yecKkas Cxema MNoAKIoYeHNs npvBeaeHa Ha pucyHke [.1. YepeposaHue dasHbIX TOKOB
06513aTeNbHO NMPOBEPSIETCS MOC/IE MOCTPOEHUSI BEKTOPHOW AMArpaMMbl Harpy3o4HOro pexuma, MosyyYyeHHOU B
pexuMme «KOHTposb», a TakKe Mo 3Ha4YeHUIo ToKa [, TOKM A0/MKHbI MOABOAUTLCSA C MPSIMbIM YepeaoBaHueM ¢has.
B Tex sHeprocuctemax, rae npuHATO obpaTHoe yepenoBaHue a3, TOKM MOABOAATCS COrflAaCHO MapKMpOBKE Ha
YCTPOWCTBE, HO aKTUBU3MPYETCS YCTaBKa KOHMUrypaummn «ObpaTHOe yepeoBaHue das».

OnepaTtuBHoe nNuTaHne =24 B, =48 B, =110 B, =220 B vnn =220 B (B 3aBMCUMOCTW OT UCMOJIHEHUS) NOA-
K/loHaeTcs K KOHTakTaM «[MutaHue». na ncnonHeHns 220 B nonsgpHOCTb NOAKIOUYEHNS NMUTAHWUS NMPOM3BOJIbHAS,
NS UcnonHeHuin =24 B, =48 B 1 =110 B Ha kneMMy 1 noaBoAMTCS «+», HA KNEMMY 2 MOABOAUTCA «—»,

2.2.2.3 ABTOMaTMYecKMe BbIKoYaTeNM, UCNOMb3yeMble AMsl 3alUMTbl LEMel onepaTMBHOMO ToKa YCTPOW-
CTBa, BbIGMPAIOTCS U3 YCIOBUIA paboTbl B HOPMasibHOM PEXMME M MpU KpaTKOBPEMEHHOM 6poCKe ToKa BO BpPeMsi
nogauv NuMTaHus.

MaKcuMarnbHbI TOK, MOTPeb/ISIEMbIN YCTPONCTBOM Npu paboTte, onpeaensercs no dopMyne:

Pirike _ 25 (Bm) _

1 =
U, 176 (B)

0,15 4 (10)

PABOYHUH MAKC —

HYCKOBOVI 6p0c0|< TOKa B MOMEHT noaayun Hanpsh>keHuns nutaHna Ha NoCTosaHHOM OnepaTuBHOM TOKeE:

UMAKC — 242 (B)
RYCTP + RHCTO’JH 30 (OM) + RHCTO‘IH

<814 (ana R, roqyy =0) (11)

]HYCK -

HYCKOBOVI 6pOCOK TOKa B MOMEHT noAaayn Hanps»KeHna nUTaHnAa Ha NnepeMeHHOM OnepaTMuBHOM TOKE:

Upce X2 341(B)
Rycrp + Rycroun 30 (Om) + Rycrouy

<1154 (ana R,cr0qy =0) (12)

IITYCK -

TakmMM 06pa3oM, 3alMTHBI aBTOMAaTUUYECKMIA BbIK/IIOYATENb, YCTAaHABIMBAEMbIN B LIENSIX MUTAHUS YCTPOK-
CTBa, OO/MKEH UMETb TOK TEMJIOBOrO PacUEnuTensl CBbille 3HAYeHWUs lpisoumi makc, @ TOK 3NEKTPOMAarHUTHOM
OTCEYKM — CBblWe 3HAYEHNS Ly k.

Kak npaBwWio, nNMTaHWe yCTPOMCTBA Kak B LIEMNSIX MEPEMEHHOrO, Tak U MOCTOSAHHOMO OMepPaTMBHOrO TOKa
OCYLLECTB/SIETCS Yepe3 aBTOMaTUYeCKNe BbIK/oYaTeM C HOMMHasbHBIM TOKOM 2 A (XapakTepucTuka cpabaTtbiBa-
Hus K).

2.2.2.4 BHelLHKWe 3n1eKTpuYeckme Leny NoaKIiovaoTCcs nNpu NOMOLWM KNEMMHBIX KONOAOK.

2.2.2.4.1 V3MepuTenbHble TOKOBbIE LIENW MOAKIIOYAOTCS K KIIeMMHOM konoake X1. KneMMmHas konoaka
NO3BOMSIET 3aKMMaTb OAHOXWIbHbIA WM MHOrOXMWIbHLIN NpoBog ceueHneMm ot 0,33 go 3,3 Mm% B cnyuae
NCNonb3oBaHUs NPoBoAOB 60MbLlIero cedeHnss HeobxoamMMo NpUMeHsTb Y-06pasHble HaKOHEYHWUKN.

2.2.2.4.2 BxofHble, BbIXOAHbIE 3MIEKTPUYECKME Lienn, Lenu onepaTtMBHOIO NUTAHUS U JIMHUWN CBS3W NOA-
K/IlOHAOTCA K Pa3beMHbIM KEMMHbIM konogkaM X2-X8 («Cupuyc-21-C») mnmn X3-X9 («Cupuyc-21-C»). [Mpwm
MOHTa)Ke HeobXxoAMMO CHayana BCTaBWUTb OTBETHYH YacTb B pasbeM MO BCEW ANMHe, 3aTeM, ybeaMBLUWCH, YTO
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3aLenikKHyInMcb 60KoBble MIacTMaccoBble MKCATOPbl, 3aBUHTUTL ABa (PUKCMPYOLWMX BUHTA. KneMMHas Konoaka
MO3BOMSIET 3aXMMaTb OAHOXWUIbHBINA MM MHOTOXWbHBIA NPoBOA ceyeHueM oT 0,08 Ao 3,3 MM2.

2.2.2.5 BbixoAHble peneiHble KOHTaKTbl CUTHANM3aLUMKN YCTPOMCTBA, 3aMbIKAIOLLIMECS MPU HEUCNPABHOCTU
YCTPOWCTBA, BHELUHMX LENEN YNpaBiEHNS WX NPU aBapuMHOM OTK/IOYEHUM NIMHUM (KieMMbl «OTKa3», «CurHa-
nmsaums» U «ABapuMMHOE OTKIOUYEHME»), MOAKNOYAIOTCS K LEHTPa/ibHOM CUrHanM3auuM NOACTaHUMM U MOryT
6bITb BK/IIOYEHbI MApaN/ienbHO.

2.2.2.6 B ycTpoicTBe npeaycMOTpPEHa MOACTPOMKAa KOHTPACTHOCTWM MHAMKaTopa. Ecnv uHdopMaumus Ha
MHAMKaTope oTobpaxkaetrcs 6negHo wnn nosiBAsSETCa noacBeTka (oHa, TO HeobxoaMMO OTperyaMpoBaTb
KOHTPaCTHOCTb MHAMKaTOpa Nno Metoauke n.2.3.2.1.

2.2.2.7 B KOMMNNEKT C YCTPOMCTBOM MOCTaBMSIETCA CMeHHas 6aTapeika ANsl COXpaHeHUs MaMsiT U xoda
YyacoB (napameTpbl cpabaTbiBaHWiA) MpU OTK/OUYEHMM OMEpaTUBHOIO NuUTaHMs (KOHdUrypaumus ycTpoucTea U
YCTaBKM XPaHSTCS B SHEProHE3aBUCHMOWN NaMsaTU M He 3aBUCST OT Hanuumsl H6aTapeiiku). MNpu noctaBke yCTpou-
CTBa baTapeiika yxe ycTaHoBfeHa B 6aTapeiHblii oTcek. llepen MCNonib30BaHMEM YCTPOWCTBA A0 MOAauM
onepaTUBHOIO NUTaHMsl HEOBX0AMMO MOAKNIOUUTL BaTapeiky, Ans Yero:

— OTBMHTUTb (UKCUPYIOLWNIA BUHT Ha TOpUE MOAY/NS MUTAHUS C 3aHEW CTOPOHbI YCTPOWCTBA M MoBep-
HYTb KpbILIKY OTCeka baTapeiiku;

— W3BJ1€Yb 3alLUNTHYIO NMJIEHKY AN BOCCTAHOBJIEHNA KOHTAKTaA 6aTapeV| NMATaHUA,

— 3aKPbITb KPbILWKY W 3aBEPHYTb (DUKCUPYIOLMIA BUHT.

3aTeM nogatb NWUTAHUE Ha YCTPOWCTBO M y6eauTbCsl, YTO CMMBOM Hannuusi 6atapeiiku Ha MHAMKaTope

HaxoAMTCS B COOTBETCTBYIOLLEM COCTOSAHMM — I,

Ecnn mHamkatop oTobpaxkaeT oTcyTcTBMe 3apsida 6aTapeiiku, TO OHa NM60 HenpaBWIbHO YCTaHOB/IEHA
(nepenyTaHa NofspHOCTb, B0 OTCYTCTBYET KOHTAKT), 60 6aTapelika pa3psikeHa U TpebyeT 3aMeHbI.

2.2.2.8 lNepen BBOAOM B 3KCMJlyaTauMiO yCTaHaBnMBaloTCs (NPOBEPSIOTCS) 3HAYEHMs YCTaBOK COrlacHoO
avanory, npueegeHHoMmy B [MpunoxeHun . PaboTa C ycTaBkaMy BbIMOJSHSIETCS MO METOAMKE OMUCAHHOWN B
n.2.3.2.11. Takke BO3MOXHO 3agaHue yCTaBOK C KOMMbKOTepa No O4HOMY M3 KaHasoB CBS3MW.

2.2.3 Tocne noAKoYeHNs BCEX LIEMNEN U MPU HAMMYMKU AOCTAaTOYHOM Harpy3ku Ha KOHTPOIMPYEMOM NpU-
coeamMHeHun (opueHTUpoBoYHO 6onee 0,1 OT Iyon) HEOBXOAMMO MPOBEPUTL MPaBULHOCTb BKIOUEHWUS YCTPOW-
CTBa NyTeM CHSATUSA NapaMeTPOB Harpy3ku B pexunMe «KOHTponb».

CHSITEe BEKTOPHOW AMarpaMMbl OCYLUECTBASIETCA B pexkume «KOHTPOSib» MpU Haanucu Ha Tabno «Bek-
TOpHasl aMarpaMmMa» KHOMKOM «Beoa». Mpy HaXXaTUKM KHOMKW CHUMAETCS BEKTOPHasl AMarpaMMa TOKOB U TYT Xe
oTobpaxkaeTcs Ha wHaukaTope. CUMTBLIBAKOTCS 3HAYEHUSI BEKTOPOB W CTPOUTCS BEKTOpHas Auvarpamma ans
onpeaeneHnss npaewibHON (a3npoBkM Lenei. B3anMHoe pacrnofioeHne BEeKTOPOB AO/HKHO COOTBETCTBOBATb
peanbHOMy uYepegoBaHuio a3. ®Pa3oBble Yr/ibl BEKTOPOB OTCUMTHIBAIOTCS OTHOCWUTENbHO HarnpaBfieHusl BEKTO-
pa I,

LienecoobpasHo caenatb 2—3 CHATUS AuarpaMmMbl U COMOCTaBUTL pe3ynbTaTbl C TOYKN 3PEHNS UX NOBTO-
psieMoCTy.

2.3 Wcnonb3oBaHWe n3genus

2.3.1 B pexuMe cnexeHus Ha paboTaloLleM YCTPOUCTBE Ha MHAMKATOPE BbICBEUMBAETCS TOK Harpysku u
TeKyllee BPEMSsi, rOBOPSILLUME O PeXUME CEXEHMS 3@ IMHWEN. B HOpManbHOM pexkume A0MKHbI BbiTb MoralleHbl
BCE CUIHanNbHbIE CBETOANOABI, KPOME UHAMKATOPOB «[UTaHne» U COCTOSAHMSA BbiktovaTens «Bkn.» unn «OTkn.».

Mpun nycke ycTpoicTBa 3aropaetcst cBeToamnon «lyck 3almuTbi» Ha BPeMsl BbIAEPXKKM 3aMyCTUBLLENCS 3a-
WKTBI, MOCNE 4Yero MpouM3BOAUTCS OTKIIOYEHWE MPUCOEAMHEHUS, @ Ha WHAMKATOpe BbIBOAUTCA MHMOpMauus o
BMAE NOBPEXAEHMS U MPUYMHE OTKIIOYEeHUs NMMHUK. CpabaTblBalOT TakKe COOTBETCTBYIOLLME CUTHaNbHbIE pene U
cBeToamnoabl. Ecnu curHan neperpysku CHSINCS paHblUe BbIAEPXXKM BPEMEHM MYCTMBLLENCS 3alUMUTbl, TO CBETOAMOA
«[ycK 3alWmTbl» MOracHeT M YCTPOMUCTBO BEPHETCS B UCXOAHbIV PEXMM 6E3 OTKIIIOYEHUS! BbIK/IIOYATENS U KAKOW-
nnbo curHanusaummn. B apxmBe cobbiTUIN NOSIBATCS 3anncy O Nycke CTyneHn MT3 ¢ BpeMeHeM M AaTol Havana u
OKOHYaHWs 3TOro CObbLITHS.

B cnyuae cpabaTbiBaHUS YCTPOWMCTBA 3alyuThl HEO6XOAMMO MepenucaTb B XypHan BClo MHdopMaumio o
AaHHOM cpabaTbiBaHWUK, UMEIOLLYIOCS B MaMSTVU aBapUAHbIX OTKITOYEHW.

2.3.2 Paborta c avanorom

2.3.2.1 B ycTpoicTBe NpeaycMOTpeHa NOACTPOMKa KOHTPACTHOCTM MHAMKaTopa. s BXOAa B PEXUM U3-
MEHEHUs1 KOHTPACTHOCTU MHAMKATOpa HeobXOAMMO B AEXYPHOM pexunMe HaxaTb OAHOBPEMEHHO KHOMKU «—» U
«<—>» W fanee, 3STUMM Xe KHOMKaMu1, OTPErynnpoBaTh ONTUManbHOE 3HaveHue. [Ins coxpaHeHust B NamMaT JaHHOW
HaCTPOVKM Hado HaXkaTb KHOMKY «BBog».

2.3.2.2 CTpykTypa Avanora ycTponcTBa u3obpakeHa Ha puUcyHke 3. BepxHuil ypoBeHb COCTOWUT U3 Che-
LYIOLLMX NYHKTOB MeHI0 (pexxnMoB): «CpabatbiBaHus», «KOHTponb», «HacTpoiku» u «YCTaBku».

LiKnmyeckunit nepebop MyHKTOB MEHI0 OHOrO YPOBHS MPOM3BOAMTCS HaXaTUeM KHOMOK «T» n «{». Me-
pexof Ha HUXKECTOSILLMIN YPOBEHb AManora NPoM3BOAMTCS NMPU HaXaTum KHOMKK «BBog». BbiXxod Ha BbILLECTOSLLMIA
YPOBEHb OCYLLECTBIISIETCA KHOMKOMN «Bbixoa».
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Mpun nogaye KoMaHAbl c6poca CUrHAIM3aLUMKN YCTPOMCTBA NPU HaXxaTum KHomkn «CHpoc», NpoucxoanT aB-
TOMaTUYECKUIA BbIXOA Ha CaMblii BEPXHWUI YPOBEHb AMANora — AEXYPHbIN PEXUM WM OTOBPaXKEHME BHELLHMX
HeUcnpaBHOCTEN.

HezaBMCMMO OT TOro, B KAKOM M3 yKa3aHHbIX BbllUE MYHKTOB MEHIO HAXOAUTCS YCTPOMCTBO, BCe (PYHKLMM
CnexeHus NOSTHOCTbI COXPaHAITCS.

[lo BbI6Opa KHOMKOW BEPXHErO YPOBHS MEHIO YCTPOMCTBO HAaxoAMTCS B AEXYPHOM pexume. Mpu 3TOM Ha
9KpaH BbIBOAATCSA TeKyliMe BpemMsi M [aTa, a TakKe 3HayeHne asHblX TOKOB B MEPBUYHBLIX M BTOPUYHbIX
3HaYeHnsX.

2.3.2.3 lNoppobHas CTpykTypa Avanora npuseaeHa B Mpunoxexun I,

2.3.2.4 B 60NnbLUNMHCTBE PEXUMOB BEPXHSAS CTPOYKA MHAMKATOPA MCMOJb3YETCS KaK «CTaTyCHas» CTPOKa,
rae otobpakaloTcs cneumnanbHble CUMBOSIBI M NMOACKAa3Ka B KAKOM MeCTe MEHIO HaxoaMTCs NoTpebutensb.

B «cTaTycHOI» CTpoKe NpeayCMOTPEHbI CNeAYOLME CUMBOJIbI:

IVI — CUrHanM3UpyeT CTerneHb 3apsiia CMeHHOW 6aTapeiku: MONMHYK U, COOTBETCTBEHHO, GaTapes
pa3pskeHa UM OTCYTCTBYET;

— CUMBOJ1 NOABNAETCA, B C/ydae eC/i nocne BBoAa Napond 6bIIM U3MEHEHBI 3HAYEHNS KaKux-mbo
YCTaBOK WUJIM HAaCTpPOEK. CvMBON mcyesaeT nocne COXpPaHEHUSA YCTaBOK.

— CUTHANMU3NPYET, YTO pEAAKTNPOBAHNE YCTABOK U HAaCTPOEK 3anpeLweHo, Tak Kak HE BBEAEH NapoJib.
WcuesaeT nocne seBoAa napons.

li — 3aMeHsieT NpeabiayLWwMin CMMBON B CllyYae, eCiv peAakTMPOBaHME YCTaBOK M HACTPOEK paspeLleHo
rocne BBoAa napons.

2.3.2.5 B HOpManbHOM paboyeM peXxnMe YCTPOMUCTBO HaXOAUTCS B AEXKYPHOM PEXMME, KOTAa Ha MHAUKA-
Tope OTO6paxkaloTCs BTOPMYHbIE M MepBMYHbIE TOKM a3, Tekywme aata M Bpems. [ns nepexoga B pexum
yrnpasneHus AManoroM HeobxoamMo HaxkaTb KHOMKY «Beoa».

2.3.2.6 Ecnmn B TeyeHne 5 MUHYT He MPOM3BOAMMIOCH HAXATUE KHOMOK YNpasfieHus AuanoroMm, To Hesa-
BMCMMO OT TOrO, B KakOM peXMME HaxoamuTCs YCTPOWCTBO, MPOMCXOAWUT aBTOMATMUECKMI BbIXOZ Ha BEPXHWM
YPOBEHb Anarnora — AeXYPHbIN PeXuM Uam oTobpaxkeHne BHELIHWX HEUCMPABHOCTE.

WckntoyeHne COCTaBnsIET PeXuM, B KOTOPbIN YCTPOWCTBO MEPEXOAUT MpWU HEUCMPABHOCTU MM cpabaTbl-
BaHWW. B JaHHOM peXxunMe HaAnuCb COXPaHSETCA A0 TeX Mop, AaXke nocse nporajaHus onepaTMBHOMO MUTaHUS
YCTPOWCTBa, MOKa He 6yaeT HaaTa Nobas KHOMKa YnpaBfieHWs AManoroM, Yto roBOpUT O TOM, YTO HOBas
NHbOpMaLUns 3aMedeHa onepaTopoM.

2.3.2.7 Pexum «CpabaTbiBaHns» npegHa3HaveH Ans BbiIBOAA Ha MHAMKATOP MHMOpMauMmn o cpabaTtbiBa-
HUAX YCTPOWCTBA.

MpeaycMoTpeHo oTobpaxkeHWe 9-T nocneaHux cpabaTtbliBaHW YCTPOMCTBA. XpaHeHue nHdopMaumm op-
raHM30BaHO MO KOMbLEBOMY MpWHUMMNY — npu cpabaTtbiBaHun AobasnseTcs HoBas WH@OpMaumsa U CTUpaeTcs
camas ctapas. Takum obpa3oM, B nyHkTe «CpabaTbiBaHune 1» Bcerga XpaHWTCS camasi HoBasl MHdOopMaums, a B
nyHkTe «CpabaTtbiBaHne 9» — camas cTapasl.

Mpy nto6oM cpabaTbliBaHWM YCTPOWCTBA C AEMCTBUEM Ha OTKJIIOYEHME BLIKIHOHATENS NMPOUCXOAUT aBTOMa-
TUYECKUIA nepexoa Aauanora Ha nyHkT «CpabaTbiBaHue 1», rae oTobpaxkaercs MHdopMaumus 0 HOBOM cpabaTbiBa-
HUW. NS LMKIIMYECKOro NPOCMOTPa NapaMeTpoB AaHHOMO OTKIIOYEHNS MCMONb3YIOTCH KHOMKK « T 1 «I».

Mpy CUNTLIBAHMM PE3yNbTATOB aBapPUIMHOrO PEXMMA MO KHOMKE «{» Ha MHAWKATOP NOCNeoBaTEeNbHO Bbl-
BOASATCS Criegytowme napameTpbl:

—  TMpUYMHa OTK/IIOYEHUS IMHUK, @ Takke AaTa U BpeMs BO3HUKHOBEHWS aBapuu. B cnydae oTkto-
YeHus NMHUM OT MT3 AOMONHUTENBHO BbICBEUMBAETCS BUA NOBPEXAEHUS;

—  MaKCMMasbHbI (hasHbli TOK B MOMEHT aBapun U ANUTENbHOCTb cpabaTbiBaHWs 3alwmTbl (OT MO-
MeHTa 3anycka 40 MOMeHTa cpabaTbiBaHMsa KOHTAKTOB pene «OTk.»);

— obLee BpeMsa OTKIOYEHMS BbiKoyaTens (0T MOMeHTa 3anycka A0 MOMeHTa cpabaTbiBaHWUS KOH-
TakTtoB PMO). B cnyyae Bblgaum BbIXOAHOro curHana YPOB Ha vHAMKATOp BMECTO BPEMEHW OT-
KIOYEHNS BblaaeTcs Haanuck «PaboTta YPOB»;

—  3HayeHWe Moayns Toka obpaTHOWN nocneaoBaTenbHOCTU I

—  MpUYMHa BKIIOYEHUS NIMHUK, MPEALECTBYIOWAN AAaHHOMY OTK/IIOYEHMIO, @ TaKXXe AaTa U BpeMms
nNpeaBKIYeHUs;

—  COCTOSIHME OpraHoB OMepaTMBHOrO YrpaBieHNS Ha MOMEHT OTKJTIOYEHMS;

—  MOAynu u da3osble Yribl BEKTOPOB BCEX TOKOB OTHOCUTENBLHO BEKTOPa Toka a3kl A.

2.3.2.8 PexxuM «KoHTponb» npegHasHauyeH Ansl BbiBOAA Ha MHAMKATOP TEKYLUMX 3HAYEHWUI HanpshKeHW
M TOKOB HYNEBOWM MOCNEeAOBaTENIbHOCTU, @ TAKXKE COCTOSIHUSI BXOAHbIX AMCKPETHbLIX CMIHANOB, TEKYLUMX AATbl U
BpEMEHMW.
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[JaHHbIN pexxuM yaobHO UCNonb30BaTb NPW Hanagke Ans NpoBEPKWM LEOCTHOCTM BXOAHbLIX Lenei, npa-
BMNIbHOCTW MOABEAEHUSI CUTHANOB U T.4. Takke 6narogaps AaHHOMY PEeXUMY MMEETCS BO3MOXHOCTb KOHTPOSM-
poBaTb OCHOBHblE MapaMeTpbl YCTPOMCTBa Npu 3KCrlyataumun. st 3Toro 60/1bLUMHCTBO aHa/IOroBLIX NapamMeTpoB
oTobpaXkaeTcs Kak BO BTOPUYHBIX, TaK U B NEPBUYHbIX 3HAYEHUSIX.

2.3.2.9 B pexume «KOHTpONb» NpeaycMOTpeHa BO3MOXHOCTb NPOCMOTPA 3HaUYeHWi (a3HbIX TOKOB.

2.3.2.10 Pexum «HacTpoliku» npeaHasHayeH Afis NpocMoTpa M peaakTMpOBaHUS MapaMeTpoB CEpBUC-
HbIX (PYHKUMI YCTPOWCTBA, TaKMX Kak: MHTEpdENCHl NMHUM CBSI3W, ocumiorpad, HaauMume CUHXPOHM3aLMu
BpEMEHW, TeKyLUMe faTa 1 BpeMmsl.

M3meHeHne NobbiX NapaMeTpoB, KPOME TEKYLUMX AaTbl U BPEMEHW, pa3peLLaeTcsl TONbKO NPy NPaBUIIbHO
BBEAEHHOM Naposie. B kauyecTBe naponsi UCMosb3ytoTcs nocnegHne 4 undpbl 3aBOACKOrO HOMepa YCTPOWMCTBaA.
MeToauka BBOAA LMGPOBLIX NapaMeTpoB, B TOM YMCie Napossi, onucaHa B n.2.3.2.12. 3anpoc napons npoucxo-
AUT npu BbiBOpe MapaMeTpa, KOTOPbIM HEOBXOAMMO OTPedaKTMPOBaTb, W HaXkaTUM Ha KHOMKy «Beoa». Mocne
3TOro ANs pefakTMPOBaHMS OCTasbHbIX YCTAaBOK WSIM HAacCTPOEK BBOAWTb Maposib 3aHOBO HET HEO6X0AMMOCTM.

CoxpaHeHue BBeAEHHbIX MApaMeTpoB MPOMCXOANT MPKU BbIXOAE U3 peXMMa MX peaakTupoBaHus (M3 MEHIo
«HacTpoiikn») ¢ npeaBapuTeNbHOM Bblavel Ha MHAMKATOP COOTBETCTBYIOLLErO 3anpoca.

2.3.2.11 PexunM «YCTaBku» npegHasHadeH Ans npocMoTpa U peAakTMpOBaHWUS YCTaBOK 3alUMT U aBTOMa-
TUKM ycTpoicTBa. C MOMOLUBIO YCTaBOK MMEETCS BO3MOXHOCTb BBECTW WM BbIBECTU U3 paboTbl pasfiMuHble
yHKUMK, a TaKKe 3a4aTb UX YNCITOBbIE NapaMeTpbl.

CoxpaHeHune BBeAeHHbIX YCTaBOK MPOU3BOAUTCS MpU BbIXOAE M3 peXxuMa «YCTaBku». [1pn 3TOM Ha UHAK-
KaTope BbIBOAMTCS COOTBETCTBYIOLUMIA 3aMpOC C BO3MOXHOCTbIO BblGOpa: COXPaHUTb YCTaBKU MJIM OTKa3aTbCs OT
BBEAEHHbIX M3MEHEHWI. BBOA B AEMCTBME YCTAaBOK NPOUCXOAMT OAHOBPEMEHHO, YTO NPeaoTBpaLLAET HENpPaBWIlb-
HYl0 paboTy YCTPOWCTBa MpU CMEHE TOSIbKO YacCTu M3 B3aMMOCBSI3aHHbIX YCTaBOK. 3TO MO3BOJISIET peAakTUpoBaTh
YCTaBKM Ha BK/IIOYEHHOM 3alUyMLLaeMOM ObbekTe.

Mpu BBOAE YCTAaBOK HeobxoauMmo 06sa3aTenbHo npoBepsATb BCE YCTABKW, npeaycMoOTpeHHblE B YCTPOWA-
CTBE, BBUAY BO3MOXHOIO BANSIHMS «3abbITbiX» YCTaBOK Ha paboTy yCTpoMCTBa.

Mpn BbIXOAEe Ha BEPXHWI YPOBEHb AManora NpoMcXoauT aBTOMATMYECKMA COpOC 3HAYEHUs Maponsi B
HOJb. [pyMyeM 3TO NMPOUCXOAMT KaK NpW YMbILIEHHOM BblXO4e OMepaTopoM, Tak U B Clyyae, ecsiv BbiIXoAd Ha
BEPXHWUI YpPOBEHb MPOU3OLLEN ABTOMATMYECKM MOC/E «MNpPOCTos» YycTpoicTBa 6onee 5 MMH. 3To no3BonsieT
NnpeaoTBpaTUTb HECAHKLMOHMPOBAHHBLIA AOCTYM K W3MEHEHMWI0 YCTaBOK, B C/lyyae €cnyM onepatop Ciy4vaniHo
OCTaBMJ1 YCTPOWCTBO Ha AOJITOE BPEMS B PEXMME PeAaKTUPOBaHKSL.

YcTaBku MMEIOT crieumanbHbld Bydep namMsaTi ans peaakTMpoBaHMSI YCTaBOK, MO3BOJISIIOWNIA COXPaHSITb
BBe[IeHHble M3MEHEHUS MpU C/TyYaiHbIX nepepbiBax B paboTe (cpabaTtbiBaHWMe OAHOW M3 3alUUT, UCYE3HOBEHME
onepaTMBHOIO NMUTaHuWs). Hanpumep, ecnn Bo BpeMsl BBOZAA YCTaBOK MPOM30LLIO0 cpabaTbiBaHUE, TO YCTPOWCTBO
aBTOMATMYECKW BLIMAET M3 peXuMa peaaKTMPOBaHUS YCTaBOK M OTOBpasuT napaMeTpbl AaHHOrO cpabaTbiBaHMs.
[ns Toro 4YTtobbl NPOAO/MKUTL PeaakTUpPOBaHME HEOBXOAMMO CHOBAa BOWTU B PEXMM PedaKTMPOBAHWUS YCTaBOK,
npuyeM npousBedeHHble paHee m3MeHeHust 6yayT BOCCTaHOB/IEHbl M HET HeobxoaMMOCTVM BBOAMTbL YCTaBKU
3aHOBO.

2.3.2.12 BBoga UMMdpOBLIX 3HAYEHWUIA NAPaMETPOB U YCTaBOK.

[ns BBOAA@ 3HAYeHMsI YCTaBKM HEObXOAMMO Bblb6paTb COOTBETCTBYIOLWIMA MYHKT MEHI0, HaXaTb KHOMKY
«BBoa». 3aTeM noOsSIBUTCS HOBOE OKHO, rae Mnagwas uudpa yCcTaBkM HayHeT muratb (ecnv pepakTupyeTtcs
yCTaBka, TO HeobXoAMMO MpeaBapuTENbHO BBECTM Naposib MO METOAMKE OMUCLIBaEMOM B AAHHOM MyHKTE).
KHonkamn «T» n «l» HeobxoaMMo yCTaHOBUTL Tpebyemoe 3HayeHWe LMdpbl. 3aTEM HaXaTb KHOMKY «<—»,
HauHeT mMuraTb cnegytowas umndpa. AHaNOrMYyHoO yCTaHOBUTL BCe Undpbl YCTaBku. MNpu HaxkaTum KHonku «Beog»
NMpOVU3BOAUTCS COXPAHEHWE BBEAEHHOIO 3HAueHusl ycTaBku. Ecnn B ntoboM MOMEHT BBOAA HaXaTb KHOMKY
«BbIxog», To 6yaeT BO3BpaLLeHO CTapoe 3HaYeHne yCTaBKu.

2.3.3 CrpykTypa gmnanora npusegeHa B Tabnuue X.1.

2.3.4 OnucaHWe yCTaBOK YCTPOMCTBa.

2.3.4.1 B ycTpoiicTBe peanu3oBaHO ABa Habopa YCTaBOK, MEPEKIIOYAEMbIX C MOMOLLbI0 AUCKPETHOrO
Bxofa «Habop yctaBok». [pn OTCYTCTBUM CMrHana Ha BxoAe AENCTBYET NepBblii HABOP YCTaBOK, NPU HaMYMK —
BTOpoi. Ecnn B Ucnonb3oBaHUM BTOPOro Habopa HET HEOBXOAMMOCTM, TO MOXHO OCTaBUTb 3TOT BXOJ HEMOAKIIIO-
YeHHbIM M MOJIb30BaTbCS TOJSIbKO NEepPBbIM HAabOPOM.

Bce ycTaBkM ycTpoicTBa AeNATCS Ha rpynnbl Mo CTyMNeHAM M BUAaM 3alluThl, @ Takke obLmne, OTHOCSILLN-
ecsl K PYHKLMKN 1 MECTY YCTaHOBKM YCTPOMCTBA B LIESIOM.

2.3.4.2 V3MeHeHWe yCTaBoK, KpOMe TeKyLMX AaTbl M BPEMEHW, pa3peLleHo TOMNbKO Nnocne Beoja Napons.
Heobxoanmo obszatenbHo npoBepsite BCE YCTABKW, npeaycMOTpeHHble B YCTPOMCTBE, BBMAY BO3MOXHOMO
BNINSIHUS «3abbITbIX» YCTABOK Ha paboTy 3alumThbl.

2.3.4.3 B ycTpoiicTBe peanvn3oBaHa BO3MOXHOCTb KOMMPOBaHWUS HabopoB ycTaBokK. [nsi TOro Ytobbl CKO-
nupoBaTb OAMH Habop B ApYyroi, HEO6XOAMMO BOWTW B COOTBETCTBYHOLMIA MYHKT MEHIO, BbIGpaTb HanpaBieHne
KOMMPOBaHWS M BBECTU Naposb Ans NOATBEPXKAEHMS onepaumu.
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2.3.4.4 [onyckaeTcs U3MEHEHMWE YCTABOK Ha BKOYEHHOWM JIMHUW, NPU 3TOM BBOJ HOBbIX 3HaUeHWI yCTa-
BOK MPOMCXOAUT A1l BCEX YCTABOK OJIHOBPEMEHHO, YTO rapaHTUPYET OT NOXHbIX OTK/IIOYEHWUIA NMPU CMEHE TOMbKO
YacTu M3 B3aMMOCBSA3aHHBIX YCTaBOK. Mepea BBOAOM MCMpPaBIEHHOW rpynbl YCTaBOK B paboTy 3a/aeTcs BOnpoc-
npeaynpexaeHue Ans BO3MOXHOCTM 0TKa3a orepaTtopa Npu COMHEHMSIX B CBOUX AENCTBUSIX.

2.3.4.5 OnucaHve HasHa4eHWs YCTaBOK YCTPOMCTBa NpUBeaAeHo B Tabnuue 9.

Tabnuvua 9
O6wue yctaBku
Urom, KB MNepBMYHOE HOMUHAIBHOE 3HAYEHME HaNPsHKEHNS
Tuom, A MNepBMYHOE HOMMHAJIbHOE 3HAYEeHNE TOKa TPaHCHOPMAaTOPOB TOKA, K KOTOPbLIM MOAKIHOYaeT-
Csl YCTPOWCTBO
Tyvekor C BpeMsi cpabatbiBaHusi cTyneHen MT3 nNpu YyCKOpeHUn

Pexxum curHanusaumm

Mo3BoNSET Npu 06HAPY>KEHWUMN BHELLHEW HEMCMPABHOCTM BKIOYaTb pene «CurHanmsaums»
KaK MOCTOSIHHO, 10 cbpoca ero KHOMKoW KnaBuaTypbl Uiv no TY, Tak U Ha onpeaeneHHoe
Bpems oT 1 go 20 ¢, AoCTaTouHOE Ans cpabaTbiBaHUS LEHTPaNIbHOM CUrHanM3aumum noacTaH-
LMK, Mpu 3TOM MOXHO M36eXaTb BITOKMPOBKU LIEHTPANIbHOW CUIHANM3aLUMKU NPU MOCTOSIHHO
«BUCALLEM» cuUrHane. MNpu NosiBNeHMN HOBOM HEMCNPABHOCTU BHOBb NpousonaeT hopMmnpo-
BaHWE UMNY/IbCa TaKoW e 3alaHHON A/IUTENIbHOCTY

TT casbl B

OnpepensieT HanuumMe M3MepuUTeNbHOro TpaHcdopMaTopa Toka B dase B. Mpu ero otcyT-
CTBMUUN 3Ha4YeHNeE TOKa B q)a3e B BoccTaHaBnMBaeTcs pac4ETHbLIM METOAO0M

LiBeT cBeTOANMOOOB
«BKJT» n «OTKJ1»

OnpepensieT NPUHSTYIO B SHEprocucTteMe KOMOUHALMIO LIBETOB AN MOSMOXKEHUI BbIKlOYaTe-
N1 <BKJIIOYEH» U KOTK/OYEH>

YcraBku MT3

OyHKUNS

Mo3BonseT BBECTU MK MOMHOCTbIO BbIBECTU AaHHYIO CTyMNeHb 3almThbl. 3aAaeTcs Bbibopom
U3 ABYX BapuaHToB: «Bkn» nnm «OTkn»

[OeictBue

Onpegensiet, paboTaeT M faHHAs CTYNeHb Ha OTKIKOYEHME UK HeT. 3agaeTcs BolbopoM m3
[ABYX BapuaHTOB: «CurHan» unu «3awmTa». CTyneHm MT3, paboTatolume Ha curHan, He
BbI3bIBalOT cpabaTtkiBaHue pene «lyck MT3»

IA

MoporoBbIii TOK cpabaTbiBaHWSt AAHHOM CTYNeHM 3alMTbl. 3a4aHne UAET B amMrnepax
BTOPMYHOIO TOKa, HENOCPEACTBEHHO NOABOASALLEroCst K YCTPOMCTBY

7, C

BpeMsi cpabaTbiBaHUS CTYNEHW 3alUMTbl B CeKyHAaxX. Ecnu anst ctyneHn 3agaHa 3aBUcMast
XapaKTepPUCTUKA BbIAEPXXKU BPEMEHM, TO 3TON YCTaBKOM onpeaensieTcs napameTp 7ycr Ans
dopmyn (2)—(6). Ons MT3-4 3agaeTcs ABa BpeMeHU cpabaTbiBaHWS: Ha CUrHan U Ha
OTK/IOYEHNE

XapaktepucTuka

OnpepnensieT BUA BPEMSTOKOBOW 3aBUCUMOCTM CTYNeHN MT3 1 nNo3BoNsSET BblbpaTh OAHY U3
LUECTM 3aBUCMMOCTEN: HE3aBMUCKMMasi, HOPMaslbHO MHBEPCHAas, CU/TIbHO MHBEPCHas!, YPE3Bbi-
YaiiHO MHBepcHas, Tuna PT-80, Tmna PTB-1. lNpu 3aBUCMMbIX XapaKTepPUCTMKAX YCTaBKa
BPEMEHU BblAEPXKKW AEUCTBYET Kak KO3hMULIMEHT, 3aatoLLniA NapaMeTpbl COOTBETCTBYIO-
e KpuBoW. Mpadmkn KpUBbIX NpUBEAEHbI B MPUIOKEHNM

YckopeHue

Mo3BonseT BBOAUTL ApYroe ( Tycor) BPEMS CpabaTbliBaHUS CTyneHei MT3 Ha BpeMsi
(Tyekop + 1 €) NoCne BKAOYEHUS BbIKOUYaTENS AN YCKOPeHWs cpabaTbiBaHMS 3aLMTbl Npu
BK/IOYEHMN Ha KOPOTKOE 3aMblkaHue (BBOA YCKOpeHUsi npu onpobosaHum)

AlB

PaspeluaeT unu 3anpelyaeTt hopMrpoBaHne Umkos AlNB nocne oTKIOUEHNUS BbIKIOYaTeNs
OT A@HHOMN CTYNEHW 3aLUUThI

YcraBku 300

OyHKUNS

[Mo3BonseT BBECTU UM MONHOCTbIO BbiBeCTU 30D

[JeictBue

OnpegensieT, paboTaeT i 3alMTa Ha OTKIIOYEHUE UM HET

L/

OTHOLWeHWe Toka O6paTHOl7I nocneaoBaTesIbHOCTU K TOKY I'IpFIMOVI nocneaoBaTeNIbHOCTH, NMpU
KOTOpPOM npoucxoaunTt Cpa6aTbIBaHMe 3adlunThl

7, C

BpeMsi cpabaTblBaHUS B CEKYHAAX

AlB

PaspeluaeT unu 3anpellaet popMrMpoBaHue LUMKNoB AlB nocne oTKIoUYEHUS BbIK/loYaTens
OT AAHHOW 3alLMUThI

YCTaBKM AyroBOM 3aLLMThl

KOHTPO/Ib MO TOKY

Pa3peluaeT OTK/I0YEHME BbIK/OYATENS TONLKO NpY MPEBbILLEHNN TOKOM 3aAaHHoOM YCTaBKM

LA

MoporoBbIii TOK cpabaTbiBaHWs NMpW BKIILOYEHHOM KOHTPOJE MO TOKY
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MpoaoskeHne Tabnumubl 9

YcraBku ABP
QyHKUMSA OnpepensieT Hanmume yHKumm ABP
Ta8p, C Bpems 3aaepXXKu BKJIKOYEHUS N0 KoMaHae «Bkn.ot ABP»

Ycrasku J13LU

OyHkumns N3

OnpepensieT Hannume gyHkumm I3

LA MNMoporoBoe 3Ha4yeHne Toka cpabatbiBaHus J13LU

7, ¢C Bpems 3agepxkn cpabaTbiBaHms JI3LLU

Cxema BbibrpaeT nocnenoBaTeNbHYO UK NapannenbHylo cxeMy peanusaummn 6noknposku JI3LL.
Mpw 3TOM Ha Bxoabl «brnokmposka J13LU I cekumm» n «bnokmposka J13LU I cekumm» AOMKHbI
NOAK/OYaTLCA NOCNefoBaTEeNbHO COeANHEHHbIE HOPMAalbHO 3aMKHYTbIE BbIXOAHbIE KOHTAKTbI
WM napannenbHO coeanHeHHble HOPMasbHO Pa3OMKHYTble KOHTaKThl «Iyck MT3» duaep-
HbIX 3aLLMT COOTBETCTBEHHO.

Ycrasku YPOB

QyHKUNS OnpegensieT Hanu4dme gyHkumn YPOB-BbIX0A

LA MNMoporoBoe 3Ha4yeHne Toka cpabatbiBaHus YPOB-Bbixog

7, C Bpems 3aaepxkun cpabatbiBaHusi YPOB-BbIxoA

KoHTponb Bxoaa no I

OnpenensieT Hannune KOHTPOsIs Mo TOKy (MO NpeBbILIEHNIO MUHUMANbHOWN ycTaBku MT3) ans
BX0AHbIX curHanoB «YPOB I cekummn» n «YPOB II cekumm»

Bxopa 1...13

OyHKUNS

3anaeT hYHKUMIO, BLIMOMHAEMbIM AaHHbIM BXOAOM: MOXET NPUHUMATb 3HaUEHUS «BHELIHW
curHan», «BHeluHee oTKoYeHne», «KoMaHaHoe BKItoveHne», «KoMaHIHOE OTKITIYeHne
nnm 6110KMpoBKa JH060M M3 MMEILMXCA 3alnT

AKTUBHbBI YPOBEHb

«1» — aKTMBHbIM SIBNSIETCS Hanuumne Hanps>XXeHnd Ha Bxoae
«0» — aKTMBHbIM SIBNISIETCS OTCYTCTBME HaNpPsAXEHUA

7,¢C Bpemsi 3aaepxxkn cpabaTbiBaHUsl BX0OAa

YPOB Myck YPOB nocne oTko4YeHust OT 3Toro Bxoda (Npv 3agaHHon yHKUMKM — «BHeluHee
OTKJIIOYEHME»)

Nms CoobuyeHne, oTobpaxkaeMoe Ha MHAMKATope, Npu cpabaTblBaHWMM OT 3TOrO BXOAa

Pene 1...4

Touka OnpepensieT TOYKY NoAKIYEHUst Ha (PYHKLUMOHANIBHOW JIOMMYECKON cxeme

Tcpas C Bblaepxka BpemMeHu Ha cpabaTbiBaHue pene nocse nosiB/ieHns CurHana B ykasaHHOM C
NMOMOLLbIO YCTaBKU «ToYka» MecTe YHKLMOHAIbHON NIOrMYeCcKon CXEMbI

Ts038p, C BpeMsi Bo3BpaTa pene rnocne CHATUS CUrHana B YKa3aHHOM C MOMOLLBIO YCTaBKM «Touka»
MecTe DYHKLMOHAIbHOW IOrMYECKON CXEMbI

Pexxum Pexxnm paboTbl pene: 6e3 dukcaumm (cneaswmii), ¢ pukcaumen (o cbpoca) unm MMMynbC-
HbIN (1 cekyHaa)

Ceeroauoabl CurHan 1...2 v bnokuposka 1...3

Touka OnpepgensieT TOYKY NOAKNOYEHMS Ha (hYHKLIMOHAIbHOW NTOrMYecKkoin cxeme

7, ¢ Bblaepxka BpeMeHu Ha cpabaTbiBaHne CBeTOAMOAA Nocse NOsSIBAEHNS CUMHaa B YKa3aHHOM
C MOMOLLBIO YCTaBKK «Toyka» MmecTte hyHKLMOHANbHOW NOrMYeCcKom CXeMbl

Pexxum OnpepensieT pexxum paboTbl CBETOAMOAA — B CNEASLLEM pexuMe Unm ¢ hukcaumel cpabathbl-
BaHusa (bnnHkep), Ao cbpoca curHanom «Cbpoc»

Muranvne OnpegensieT pexunM paboTbl cBeTOAMOAA — C MUTaHWeEM, NMMBO C NOCTOSAHHBLIM CBEYEHWMEM MPU
cpabaTbiBaHWM

YcTaBKyM BbiK/IlOuYaTens

YnpasneHue Hannuve ¢yHKUMKM ynpaBneHus BbikovaTeneM. MNpu oTKIIOUYEHHON YCTaBKe 3aluTa
[AENCTBYET TONMbKO Ha OTK/IIOYEHME BbIKtoYaTeNs, MyHKUUS BKIOYEHUS (B TOM Yncie OT
AlB) n KOHTPONS Lenen ynpasfieHUst BbIBOAUTCA U3 paboTbl

1o Homy KA HoMWHanbHbIN TOK OTK/IOUEHMS BbIKtoYaTens (MCnonb3yeTcs AN noAcdeTa pacxoaa
KOMMYTaLMOHHOIo pecypca)

Tsim C 3afaeT AOMONHUTENBbHYIO 3aepXKKy nepes CbeMOM CUrHasna Ha BKJIIOYEHWE BbiKoYaTens

nocne npvxoga curHana «Bxog PMB». YanuHeHne curHana BKIKOYEHUs No3BonseT 6onee
HaZeXXHO ynpasBnsTb BblKNtoYaTeNeM

OrpaHunyeHune «Bkn.»

OrpaHuyeHne AnuTeNbHOCTM cUrHana «Bkn.». YCTaBKy MOXHO BK/IHOMaTb TOMBbKO Mpwu
MCcnosb3oBaHum aononHuTenbHoro BHELLUHETO NMPOMEXYTOYHOIO PEJE, cnocobHoro
pa3pblBaTb TOK COMIEHOMAA BK/IIOYEHUS BbIKOYaTENS
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MpoaomkeHne Tabauubl 9

OrpaHunyeHue
«OTKN.»

OrpaHuyeHne AnnTenbHOCTM curHana «OTK.». YCTaBKy MOXHO BKJIHOHaTb TOMbKO Mpu
NCnonb3oBaHnn aonosiHuTensHoro BHELLIHETO MPOMEXXYTOYHOI'O PENE, cnocobHoro
pa3pblBaTh TOK CONEHOMAA OTK/IOYEHNS BbIKNOYaTENS

Tmarc srm C

MakcManbHoe BpeMsi BKITKOUEHNS BbikItouaTens. o ucredyeHmn aToro BpeMeHn hopmMmpy-
€TCS CUrHa HEMCNPABHOCTM «3afepKKa BKIIOYeHUs». Mpu BKIIIOUYEHHON YcTaBke «OrpaHu-
yeHune «Bkn.»» No UCTe4YeHUn 3TOro BpEMEHM CHUMAETCA CUrHan C pene «Bkn.»

Tmakc orwm C

MakcManbHoe BpeMsi OTK/IIOUEHNS BbikoYaTens. Mo ncredeHnn atoro BpeMeHn hopmupy-
€TCS CUrHaM HEMCNPABHOCTU «3aAepKKa OTKtoUeHNs». Mpu BKIlOYEHHOM ycTaBke «Orpa-
HudeHne «OTKA.»» N0 UCTEYEHUM ITOMO0 BPEMEHWN CHMMAETCS curHan ¢ pene «OTkn.»

Troros makc C

MakcyMasnbHOE BPEMSI FOTOBHOCTY BbIK/touaTens. Mo ucTtedyeHnm storo BpeMeHm hopmu-
pYeTCst CMrHan HeMcnpaBHOCTU «[puBoA He roToB»

Bxoa AsLLT

OnpepensieT nornky pabotel Bxoaa «Astomat LUM», nogpobHee cM. n.1.2.6.12

TY no JIC

Onpegensier BO3MOXHO /M ypaBAeHMe BbIKAYaTeNEM NO JIMHWUKM CBA3N

KeutupoBaHue (TY)

OnpepensieT, HyXXHO nn 6yaet obs3aTenbHOe «KBUTUPOBAHME» BbiK/lOHaTens npucoeanHe-
HUA (no,qaqa KOMaHAbl OTK/1KOYEHUA Ha aBapMVIHO OTKJTIOUMBLUNIACA BbIK/O4aTeN b, CHUMalo-
Was «MuraHme» ceetoamoda «OTKN.» U OTK/OUaloLee pene «ABapUNHOE OTKIIIOYEHME)
nepes noaadeit curHana Ha BkaoveHue no TY uam no J1C. Ha BKIoUYeHne OT Ktoya
ynpaBfeHns 3Ta yCTaBka He pacrnpoCTPaHSAETCs — ANs HEro0 «KBUTMPOBaHWE» SIBNSIeTCS
Bcerga obs3atenbHbIM

PaspeweHue TY

OnpepensieT, KaknM crnocobom paspeluaeTcs paboTta MecTHoro (0T K/to4a) U Teneynpaerne-
Hus (oT TY 1 JIC). B nonoxeHnn «Mepekn.» pexum paboTbl onpeaensieTcs nepeknoyaTenem
«MY/TY», noakto4eHHbIM K BXoay «PaspelueHve TY»: npyu HanMuMm curHana paspeLleHo
TeneyrnpasieHne, nNpy OTCYTCTBUMU — yNpasBfieHne oT kitoda. B nonoxeHnn «Bcerpa»
Teneyrpas/ieHue 1 ynpasieHne OT KtoYa paspeLleHbl BCeraa, 3ToT peXxuM Takke MoxXeT
NCNosb30BaTbCs, €Cnn nepeknovaTens «MY/TY» pa3pbiBaeT uenu «OTka. oT TY», «OTKN. OT
KnoYa», «Bkn. oT TY» n «Bkn. OT Ktova» 1 He 3aBoAnTCA Ha BXoA «Pa3pelieHune TY». B
nonoXxeHnn «Ha Bk1.» pexkum paboTbl onpeaenseTcs nepeknoyarenem «MY/TY», nogknio-
YeHHbIM K Bxoay «Pa3pelueHue TY», HO AEACTBYET OH TOMbKO Ha KOMaHAY BKJIOUEHMS],
OTK/IIOYEHME B 3TOM peXuMe paspeLleHo Bceraa.

3MO02

OnpenensieT Hannume BTOPOro 3NeKTpOMarHnTa OTKIoYeHNs!. Mpy BKIKOYEHUN 3TOW YCTaBKM
HeobXoAMMO NS OHOrO U3 NPOrpaMMMPYEMbIX BXOAOB 3afaTb (yHKUMIO «PMB2» 1
MCNO/b30BaTh 3TOT BXOA AN KOHTPO/ISA LIENOCTHOCTU BTOPOro 3N1EKTPOMArHUTa OTKIHOYEHMS

2.3.5 YCTpOWCTBO BbISIBNSIET M MHAMUMPYET 6OJbLLOE KOIMYECTBO HEUCNPABHOCTEW BHELLHEro obopyao-
BaHusl. Mpy 06HApY>XEHUM TaKMX HEUCTPABHOCTEN cpabaTbiBaeT pene «CUrHanusaums» 1 BKJIOYaETCS CBETOAMOA
«BHEeLHAS HEMCNPABHOCTb» Ha NepeaHein naHenu ycTpoincTBa. CrMCOK BbISIBISIEMbIX HEMCMPABHOCTEN NMpUBEAEH

B Tabnuue 10.
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Tabnumua 10
N° O603HauyeHne PacumdpoBka
1 |C6oi nuTaHus 3admKCcMpoBaHO NoJsIHOE NponagaHMe onepaTUBHOIO NUTaHUS, NOAABAEMOro Ha

YCTPOMNCTBO

2 |HeucnpaBHocTtb KB/KO CocTtosiHne Bxogos PINO m PIB OT KaTyLleK BKIOYEHNS N OTKIIOUYEHMS COXPaHSETCS
O0QMHAKOBbIM B TeyeHne BpeMeHn 6onee 10

3 |Astomart LUM OTKNYEH aBTOMaT WKH MUTaHMS BbIKAKYaTeNs

4 |Bbnokuposka J13LW 1 BxoaHoW curHan «bnokuposka J13LU I cekummn» munu «bnokuposka J13LU II cekupym»

5 |Bbnokuposka J13LU 2 yaepxwusaeTcs B 61okupytowem coctosiHnm 6onee 100 ¢

6 |CurHan gyroBov 3alimnTbl | MpUCYTCTBYET BXOAHON curHan «CurHan ayroBow 3alinTbl»

7 |[Qyrosag 3awmTta 1 MpuCyTCTBYET BXOAHOW curHan «/[yrosast 3awmTa I cekummn» unu «[yroeas 3almra

8 |[Oyrosas 3awmTa 2 IT cekuMmn» npu BKIKOYEHHOMN ycTaBke «KOHTPOMb MO TOKY» W OTCYTCTBUM TOKA Bhlle
NyCKOBOro

9 |[leperpyska Cpabotana cTyneHb 3awmTbl MT3-3, BKIOYEHHas Ha CUrHan

10 |Bxop YPOB 1 MpucyTcTBYET BXOAHOW curHan «YPOB I cekumm» unum «YPOB II cekummn» npm

11 |Bxog YPOB 2 BKJ/IIOUYEHHOW yCTaBke «KOHTPOSb MO TOKY» U OTCYTCTBMM TOKa BblLLIE MYCKOBOMO

12 |O6pbiB CpaboTana cTyneHb 3awwmThbl OT 06pbiBa dasbl, BKIKOYEHHAs Ha CUrHan

13 |BH.curHan 1 * MosiBuncs curHan Ha Bxoae «Bxoa 1» | Mpu 3agaHHON hyHKLMK COOTBETCTBYIOLLEMO

14 |BH.curHan 2 * MosiBUNICSA cMrHan Ha BxoAde «Bxoa 2» | BXxoda — «BHew.curHan»

15 |BH.curHan 3 * MosiBuncs curHan Ha Bxoge «Bxog 3»

16 |BH.curHan 4 * MNosiBunca curHan Ha Bxoae «Bxopa 4»

17 |BH.curHan 5 * MNosiBuNcs cnurHan Ha Bxoge «Bxog 5»

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

19 |BH.curHan 7 * MosiBuncs curHan Ha Bxofde «Bxop 7»

20 |BH.curHan 8 * MosiBuncs curHan Ha Bxoge «Bxoa 8»

21 |BH.curHan 9 * MNosiBUncs curHan Ha Bxoge «Bxog 9»

22 |BH.curHan 10 * MNosiBuncs curHan Ha Bxoge «Bxog 10»

23 |BH.curHan 11 * MosiBuncs curHan Ha Bxoge «Bxog 11»

24 |BH.curHan 12 * MosiBUNcsa curHan Ha Bxoae «Bxop 12»

25 |BH.curHan 13 * MNosiBuNcs curHan Ha Bxoge «Bxog 13»

26 |3agepxka OTKI. B TeyeHue BpeMeHN 77k max HET OTKNKOYEHMS BbIKIOYaTeNs

27 |3apepxkka BK/. B TeyeHue BpeMeHN 7gxr max HET BKNKOYEHUS BbIKIOYaTENS

28 | Het 6aTapeliku He ycTaHOBNEH MK pa3psiXkeH 3/1eMeHT NUTaHWS

29 |HeT nMn.cuHxp. Mpun BKOYEHHOW CUHXPOHM3ALMM BPEMEHM HE NPULLIEN CUHXPOUMITY/bC B TEYEHNE
[ABYX LUMKI0B

30 |Cboi namstu MoBpexxaeHa MHdopMaumst B onepaTUBHON NamsaTi (apxmuB cpabaTbiBaHWUA U
ocumnaorpamm)

31 |HeucnpasHocTb KB/KO2 |CocTtosiHne Bxogos PO n PINB2 (3agaétcs kak QyHKUMS NporpaMMUMpPYyeMOoro Bxoaa)
OT KaTyLUeK BKITIOYEHUS N OTKITIOYEHUS COXPAHSETCS OAMHAKOBLIM B TeYeHue
BpeMeHn 6onee 10 ¢

32 |GOOSE 1 MosiBuncs curdan GOOSE_1 (Tonbko ana ncnonHexus M4)

33 |GOOSE 2 MNosiuncs curdan GOOSE_2 (Tonbko ana ncnonHexus M4)

34 |Mnox.ka4GOOSE MonyyeHo BxogHoe GOOSE-coobuieHne co 3HadeHneM aTpubyTta «quality» =
«invalid» unn «questionable». HemcnpaBHOCTb 0TOOpaXkaeTcs, ecnmn 3agaHa ycraBka
«06Lymne — Cur.ka4. GOOSE» — «Bks/mp (Tonbko ans ncnonHexus M4)

35 |MNpuBoA He roToB HeT rotoBHOCTV NpMBOAa B TEYEHWE BPEMEHW, 331aHHOIO YCTaBKOW « Troros maxc®

36 |Hert cBsa3m Eth 1 OTCyTCTBYET CBSI3b C CETLIO Yepe3 MHTepdeiic Ethernet 1. HencnpaBHocTb 0Tobpa-
XKaeTcs Ha WHAMKaTope, ecnv 3afaHa ycTaBka «Ob6wwme — CurHan Eth 1» — «Bxm
(TonbKo Ans ucnonHexus N4)

37 |Het cBsasu Eth 2 OTCyTCTBYET CBSI3b C CETLIO Yepe3 MHTepdeiic Ethernet 2. HencnpaBHocTb 0TObpa-

XKaeTcs Ha uMHAMKaTope, eCcnu 3adaHa ycTaeka «O6uwme — CurHasn Eth 2» — «Bkm
(TonbKo Ansa ucnonHexms N4)

* - HaANWCb NPOrPaMMUPYET MOMb30BaTeNb (B Tabnuue NpUBEAEHO 3HAYEHNE MO YMOMUYAHMIO»)

OOHOBpPEMEHHO Ha WHAMKATOpe MOXET OT06pa)KaTbC$I He 6onee TPEX HEVICI'IpaBHOCTel‘;I. Ecnn ogHoBpe-
MEHHO BO3HUKAET YETbIPE NN 6onee HEVICI'IpaBHOCTel\;I, cnpaBa OT HaANMUCU NOABNAKOTCA CUMMBOJIbI «I»n «T™. B
3TOM C/iy4dae Anda NnpocMOTpPa OCTaJIbHbIX HeMCHpaBHOCTeVI MO>XHO BOCTOJIb30BaTbCst KHOMKaMU «i» n «T»,
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3 TEXHWYECKOE OBCNYXWUBAHUE

3.1 O6wme yKkazaHus

3.1.1 B npouecce 3KcnnyaTauuMu YCTPOMCTBA B COOTBETCTBMM C TpeboBanusimu P 153-34.3.613-00
«lpaBuna TEXHWUYECKOro OBCNY>KMBAHUS YCTPOWCTB PENEMHON 3alluTbl U 3NEKTPOABTOMATUKN 3NEKTPUYECKUX
cetei 0,4-35 kKB» HEO6XOANMO B YCTAaHOBJIEHHbLIE CPOKM M B MOJIHOM 06BEME NPOBOAUTD:

—  npoBepKy (Hanagky) Npv HOBOM MOAK/IOMEHMMU;
—  NpodMNaKTUYECKMIA KOHTPOSTb;
—  npodmnakTuyeckoe BOCCTAHOBJIEHME.

YcTaHoBNEeHHast NpOAOIKUTENBHOCTb LKA TEXHUYECKOro 06Cny>XMBaHWS MOXET ObiTb yBennyeHa unm
COKpaLleHa B 3aBUCMMOCTM OT KOHKPETHbIX YCMOBWI 3KCMUlyaTauuu, ANUTENIbHOCTM 3KCrJlyaTaumMnm C MOMEHTa
BBOZA B paboTy, (PaKTUUYECKOr0 COCTOSIHMSI KaXXAoro KOHKPETHOMO YCTPOWCTBA, a Takke KBainguKaumm obcnyxu-
BaAeMOro nepcoHana.

3.1.2 Tpu TEXHNYECKOM 06CTY>XMBAHUW YCTPOWCTB HEOBXOAMMO PYKOBOCTBOBATLCS:

—  3KCnnyaTaUMOHHOM AOKYMEHTALMEN Ha YCTPOWCTBO;

—  «MexoTpacneBbiMM NpaBuiaMmn No oxpaHe Tpyaa (npasunamm 6€30nacHOCTM) NpuW 3KCrlyaTaunm
anekTpoycTaHosok» MOT P M-016-2001 P 153-34.0-03.150-00;

—  «[paBunamMm TEXHNYECKOWM 3KCrTyaTalmMn 3M1EKTPOYCTaHOBOK NoTpeduTeneins.

3.1.3 TexHuueckoe 06CNyXMBaHME YCTPOWCTBA AO/MKHO NPOBOANTLCS KBAMMGULMPOBAHHBIM UHXXEHEPHO-
TEXHUYECKUM MEPCOHANOM 3KCMyaTUPYIOLLEA OpraHu3aLmnm, UMEOLLMM AOMYCK HE HUXe TpeTbel kBanudukaum-
OHHOW Tpynnbl MO 371eKTpo6e30MacHOCTM, NOArOTOB/IEHHbIM B 06 bEME NPOM3BOACTBA AaHHbLIX paboT, U3yUMBLLKMM
3KCMNJTyaTaUMOHHYIO AOKYMEHTALUMIO Ha YCTPOMCTBO M MPOLUEALLIMM UHCTPYKTAX Mo TEXHUKE 6E30MacHOCTH.

3.1.4 LenecoobpasHo NpoBOANTb KOHTPOSIb TEXHUUYECKOrO COCTOSIHUS YCTPOMCTBA OIHOBPEMEHHO C MpPO-
(vnakTukoin (peMOHTOM) OCHOBHOrO 06OpPYAOBaHWSA pacrnpeAenUTENbHbIX YCTPOWCTB, ANS YEro AOomnyckaeTcs
nepeHoC 3an/laHMpPOBaHHOIO BUAA TEXHUYECKOro 06CNy>XMBaHMA Ha CPOK A0 OAHOro roga.

3.2 3aMeHa 3neMeHTa NUTaHus

YCTpOICTBO COAEPXKUT SHEPrOHE3ABUCMMYIO NaMsTb, COXPAHEHME KOTOPOW MpW OTCYTCTBMM ONepaTUBHOMO
nuTaHus obecneunBaeTcs NUTUEBLIM 31EMEHTOM NUTaHUs CR2. PacuyeTHbIN CpoK CNyX6bl a1EMEHTa NUTAHUS r1pyU
OTCYTCTBUM ONEPATHUBHOIO [IUTaHMS COCTaBNSET He MeHee 1 rofa.

MocnenoBaTeNbHOCTb AEUCTBUI MO 3aMeHe 3/1IEMEHTa NMUTaHUS:

— CHATb C YCTPOWCTBA OnepaTMBHOE NUTAHWUE;

— OTBUHTUTb (PUKCMPYIOWNIA BUHT Ha TopLe MOAyNs MUTaHUS C 3a[IHEW CTOPOHbI YCTPOWCTBa M MOBEp-
HYTb KpbILIKY OTCeKa GaTapeiiku;

— aKKYpaTHO BbIHYTb CTapyto baTapeiky;

— YCTaHOBWTb HOBYIO HaTapeiky B «rHe3[10» B COOTBETCTBUM C YKa3aHHOW MONSAPHOCTLIO;

— 3aKpbITb KPbILLKY W 3aBEPHYTb (DUKCUPYIOLMI BUHT.

3.3 Tposepka paboTocnocobHOCTN n3genms

3.3.1 TpoBepKy 3NeKTPUYECKOro COMPOTUBIIEHNS U30NAUMN MeXAy BXOAHLIMU LEnsMu TOKa, Hanpshke-
HWSl, ONepaTMBHOIO MUTaHMUS, PENENHLIMU YMNPaBASIOWMMN KOHTaKTaMM, AUCKPETHLIMW CUrHaNaMu, a Takxke
MeXxay YKa3aHHbIMU LensiMmM U KOprycoM npoBoAadT MeraoMMeTpoM Ha HanpsbkeHue 1000 B. JIuHug csasyn RS485
npoBepsieTcs Ha HanpsbkeHue 500 B.

ConpoTuBNEHNE U30NSLUMM UBMEPSIETCS MEXAY rpynnaMmn COEAMHEHHbIX Mexay coboi BbIBOAOB COMMAcHO
MpunoxeHnio b, a Takke Mexay 3TUMM TpynnaMu M KoprnycoM 650ka (KIeMMoOW 3a3emsieHusi). 3HaudeHue
COMpPOTUB/IEHMS U30MSILMM JOMKHO HbITb HE MeHee 100 Mom.

3.3.2 TMposepka 3apsiaa 6aTapeiku
3apsa 6aTapeiiku NpoBepsieTCs NyTeM BU3yanbHOro KOHTPOMS CMMBONA B CTaTyCHOW CTpoke, oTobpaxae-

MOW Ha WHAMKATOpEe YCTPOWCTBa. B cnyyae, ecnu oTobpa)kaeTcs CUMBON <<D»To 6aTapeiiky HeobxoanMo
3aMeHWTb M0 METOAMKE, OMUCaHHOW B M.3.2.

3.3.3 Hactpoiika (npoBepka) YCTaBOK BbIMOSHAETCS NPU MOAK/OYEHHOM MUTAHWM HE3AaBMCMMO OT MoA-
K/IlOYEHMs1 ocTanbHbIX Lenei. CHayana cneayet BBECTM 3HauyeHne naponsi. Hactpoika (MpoBepka) BbIMOJIHSETCS
B CneaytoLwem nopsake:

1 CornacHo auwanory BOMTU B PeXWUM «YcTaBKki», BblopaTb HEOOX0AMMbIA Habop U YHKUMOHANbHYO
rpynny yctaBok. HaBeCctn Kypcop Ha Heo6xoauMMyto yCTaBKy.

2 HaxaTtb kHOMNKy «BBog». Ecnvn oo aToro naposnb He 6bi1 BBeAEH, TO NOSBMTCS AMasor 3anpoca naporns.
Mocne BBOAA NPaBMIbHONO 3HAaYEHWS MApOAs NOSIBUTCA BO3MOXHOCTb pefaKkTMpOBaHWS yCTaBku. PepakTupoBa-
HME UMDPOBbIX 3HAYEHMI MPOM3BOANTCS B COOTBETCTBMM C METOAMKOW OMMCaHHOW B M. 2.3.2.12.

3 HaxaTveM KHOMKMU «I» BbibpaTb oYepeaHyto ycTasky. MpoaomkuTb peaakTvposaHue. Mpu 3TOM BBOZ,
napons He notpebyetcs.
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4 BBoOA Tekylero BpeMeHn OCYLLECTBASETCA aHanorMyHo. Haxxatue KHonku «Beoa» npu BBOAE 3HaYEHUS
MUHYT OBHYNseT 3HaueHue cekyHa. [Ans M3MeHeHWs 3HayeHus AaTbl U BPEMEHW BBOAA Mapons He TpebyeTcs.

5 Mo OKOHYaHWMKM HACTPOMKKM 06si3aTeNIbHO MPOBEPSIOT BBEAEHHbIE YCTaBKU 3aLUMTbl AJ1S UCKITHOUYEHWS
owmboK.

3.3.4 TpoBepka PyHKLUMOHMPOBAHUS YCTPOMCTBA

3.3.4.1 NMpoBepka PyHKLUMOHNPOBAHUS MAKCMMasIbHON TOKOBOW 3aLLMTbI

Bce Tpu cTtyneHn MT3 npoBepsIoTcs aHanorMyHo, 3a UCKIIOYEHUEM 3HAUEHMI YCTABOK TOKa U BPEMEHU
cpabaTtbiBaHus. [poBepsieMyl0 CTyneHb 3aliMTbl CledyeT BKIOYMTL YCTaBKOW KOHMUrypauuu, a ocTasibHble
CTyneHn — nnMbo OTK/OUMTb, MO0 BLIBECTU M3 30HbLI MPOBEPKMU 3alaHMEM 3aBefloMO bonee rpybbix 3HaYeEHM
ycTaBok. MpoBepKy yAO6HO BECTW, MCMOMb3ys JIOTMYECKMA MMUTATOP COBMECTHO C YCTAHOBKOW A/ MPOBEPKM
peneiiHon 3awmTbl TMna Y5053, Y5003, «YpaH», «HenTyH, -2, -3», «PeToM-41, -11»,

MoAKMIYNTb NTOFMYECKUI UMUTATOP K YCTPOMCTBY 3alUuTbl, MOAK/IOUMTL TOKOBbIA BbIXOA YCTAHOBKW K
KfeMMaM ToKa OogHOW M3 a3, nogaTb OMNepaTMBHOE MWTAHWME HA YCTPOMCTBO. BBeCTM ycCTaBkM 3HaAueHWUin wu
KOHUIypauum, COOTBETCTBYIOLIME TPEDYEMOI NPOBEPKE.

MoAKIHOYMTb KNEMMbI BbIXOAHBIX TECTOBbLIX KOHTAKTOB pefie «OTK/1.», Pacnoflo)XeHHbIX Ha KIEMMHOMN KO-
nofaKe YCTPOWCTBA, K BXOAY MUNMCEKyHAOMepPa («KOHTaKT») yCTaHOBKM.

OTknounTb BbIKIOYaTeNb. MNoaaBas TOK OT yCTaHOBKM, ybeanTbcs B cpabaTbiBaHWM pene u cBeToaMoaa
Ha naHenu yctpoictea «Iyck MT3» npu 3aaaHHOM YCTaBKOM 3HAYEHUM TOKa OT YCTaHOBKW. MpoBepuTb Hanmume
HebONbLIOro rucrepesvca 3anycka 3awmutbl (KoadduuneHTa BO3BpaTa) MPU CHMXKEHMWM 3HayeHus Toka (no
BbIKJTOYEHMIO COOTBETCTBYIOLLEN CUrHanmM3aumm).

BkntounTb BbIKOYaTeNb. COPOCUTL MHAMKALIMIO KHOMKOM «COpoc». CKauykoM MoAaB TOK, MPEBLILLAOLLNNA
ycTaBky MT3, KOHTPO/IMPOBaTb OTK/IKOYEHWE BbIK/OYATENS, @ TaKKe UHAMKALMIO NPUYMHBI aBapuy Ha UHAMKATO-
pe u ceetoanopax. Mameputb No MUNMCEKYHAOMEPY BpeMsi OT MOMEHTa nofayn ToKa A0 3aMblkaHWS KOHTaKTOB
pene «OTkn.». CpaBHUTb €ro C YCTaBKOW NpoBepsieMoi cTyrneHn MT3. KHOMKOW «—»» Ha MaHenu yCTpoNcTea
BbI3BaTb Ha MHAMKATOP 3HayeHWe BpeMeHW cpabaTbiBaHWUSA 3alUMTbl 734y, [OMyCTUMas norpelwHocTb cpabaTbiBa-
HWS NpuBeaeHa B Tabnuue 3.

M3MeHUTb 3HaYeHns yCTaBoOK MO TOKY M BPEMEHW WM NPOBECTU aHANOMMYHYIO NPOBEPKY C APYrMMU yCTaB-
Kamu. [1ns NpoBEpKM 3aBUCMMbIX XapaKTEpPUCTUK criedyeT Mofb30BaTbCsA rpadukamm, npveeaeHHbIMU B Mpuno-
KeHuu E.

AHanorMyHo NPOM3BECTM MPOBEPKY OCTaslbHbIX CTyneHen MT3.

3.3.4.2 YcKopeHue Npu BKIOYEHUM NPOBEPSIETCS CneayowmM o0bpa3oM: Ans NepBON U BTOPOW CTyrneHew
MT3 3afaloTcs BpeMeHHble ycTaBky nopsiaka 5-10 c. YcraBka Tyop 320AETCS 3aBEAOMO MEHbLLEN, HanpuMep,
0,2-0,5 c. YcTaBku KOHUIrypaummn 3a4atoTcs TakuMm, YTobbl 6binm paspelieHbl MT3-1, MT3-2, yckopeHue nepBoi
CTYMEHWU M YCKOPEHME BTOPOM CTyneHu. MNoaaBas ckaykoM NMPOBEPOYHbIM TOK, MpeBbILWAOWMNIA Nopor cpabaTbiBa-
HMs MT3-2, OQHOBpPEMEHHO C BK/KOYEeHMeM BbikntovaTens (pa3banaHCc BpeMeH He AO0/MKeH npeBbiwaTtb 1 ¢),
ybeantbca B cpabatbiBaHum MT3-2 C BpeMEHeM YCKOPEHUS Tyop YBENUUMB TOK Bbllle nopora MT3-1 noBTopuTtb
CKA4YoK TOKa U nposepuTb paboTy yckopeHus ansa MT3-1. Y6eamTbCs B MHAMKALMM NPUYUHBI OTKIIOYEHWUS UMEHHO
OT YCKOpeHHoM MT3 — Haanucb Ha uHAMKaTope «YMT3». OTKMOUMB YCTaBKaMW YCKOPEHWE 06eunx CTyMeHeRn,
ybeanTbca B OTCYTCTBMM YCKOPEHUS B 3TOM Cryyae.

3.3.4.3 [na npoBepku 3awmTbl oT 06pbiBa ha3 HeobXoAMMO NoAaTb HECUMMETPUYHYIO CUCTEMY TOKOB Ha
YCTPOWCTBO. ITO obecneumBaeTcsl nogayei Toka B oAHy a3y c yctaBko «TT dasbl B — Bkn». Ha ocHose
MoAaHHbIX 3HAaYeHW OMpefenuTb PacyeTHOe 3HayeHne Toka I = Ipy3/3 M NpOBEPUTb COOTBETCTBUE YPOBHS
cpabaTbiBaHMs 3awWwmTbl N0 06pbIBY a3 (Ipseuea = 7). OCTanbHble TOKOBblE CTyneHn MT3 AomkHbl 6bITb «3arpy6-
NEeHbI» UM OTKOYEHBI C MOMOLLbIO YCTABOK.

3.3.4.4 TMpoBepka NpaBUILHOCTM YepeaoBaHus a3 M pacyeTa Toka 0bpaTHOM nocnefoBaTenbHOCTU [
MonaBas HoOpManbHYO TpexdasHylo cucteMy TOKOB (dasbl TOKOB CABWMHYTbI Ha 120 3n.rpag. OTHOCUTENbHO
coceaHux as) Ha yCTpOMCTBO Npw 3afaHHON YCTaBKe — «MnpsiMoe YepenoBaHue das», ybeantbcs B 65m3kom k 0
3Ha4yeHMN Toka obpaTHoM nocnepoBaTenbHOCT L. MNpu ycTtaBke «ObpaTHOe» [> AOMKEH ObiTb NPUMEPHO PaBeH
(hazHbIM.

3.3.4.5 Tllposepka Bbigauun curHana YPOB

Mposepky Bbliaaum curHana YPOB BbINOMHSAIOT aHanornyHo nposepke MT3. YcTaHOBUTL BpeMs cpabatbl-
BaHWUS cTyrneHn MT3-1, paBHoe 0. Torga M3MepeHHOe MUIMCEKYHOOMEPOM BpPEMS AO/MKHO NPUMEPHO COOTBET-
CTBOBaTb yCTaBke BpeMeHn YPOB.

MoAKIIOYMTb TOKOBLIE LIEMM YCTAHOBKM K YCTPOMCTBY COrfacHO M.2.6.5.1. BbIXOAHble KOHTAKTbl pene
YPOB ycTpoiCTBa MOAKMIOYAKOT K MUIMCEKYHAOMEPY MCMbITaTeNbHOM YCTAHOBKM. TOMYKOM MOAAKT TOK,
NpeBbILIAWMIA YCTaBKy CTyneHn MT3 c HyneBOW BbIAEPXKKOW BPEMEHW, U U3MEPSIIOT BPEMSI A0 3aMblKaHus
KOHTakToB YPOB. OHO A0/mKHO 6biTh Ha 30—40 MC 6oblue BpeMEHU YCTaBKU 7yppp.

KoHTponb 3a cpabaTbiBaHWeM cO6CTBEHHOrO BbiktoyaTens ans dyHkuum YPOB BbINONHEH He No curHany
PMNO BBMAY €ro HeAOCTaTOYHOM HAAEXHOCTW, @ MO MpeKpalleHuio MpoTekaHus TOKa, TO eCTb MO CHUXKEHMIO
MaKCcMManbHOro u3 asHbIX TOKOB HWXKE 3HaYeHUS Jyppp.
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3.3.4.6 TpoBepka paboToCnoco6HOCTM BXOAHbIX Lienei yctpoictea. C MOMOLLbIO OrMYeckoro MMMTaTopa
WM UCTOYHMKA MOCTOSIHHOMO HanpshKeHWs MOOYeEpPeaHO MNoAaBaTb CUMHAMbl Ha BXOAHbIE LIEMM YCTPOMCTBA,
NpOBEPUTbL MPOXOXAEHWE CUrHanoB nnbo B pexunme «KoHTponb» (pucyHok B.1), nnbo no peakumm Ha HuX
YCTPOWCTBa.

3.3.4.7 TMpoBepka paboToCcnocobHOCTN BbIXOAHLIX pene. lNoaaBas pasfiMyHble BO3AENCTBUA Ha YCTPOW-
CTBO, Heobxoaumo pobutbcs cpabaTbiBaHusl BCex pene u ybeautbcs B paboTocnocobHOCTM BCEX KOHTAKTHbIX
rpynn.

3.3.4.8 YcTpoicTBO Npu noaade ornepaTMBHOrO MUTaHWUS NPOU3BOAMT FNTy6OKOe CaMOTECTMPOBaHUE BCEX
MPOrpaMMHO AOCTYMHbIX 3/EMEHTOB CxeMbl. Bo Bpems paboTbl NMOCTOSIHHO npoBepsieTca pabota obMmeHa c
CUrHanbHbIM MpoueccopoM, a Takke ALM. Mpu obHapyxeHun Noboi BHYTPEHHEN HEUCNPaBHOCTM BO BpPEMS
TECTUPOBaHMSI YCTPOMCTBO BbIAAET Ha UHAMKALMIO MUratollee cooblieHne 06 OWNBKe, 3aMbIKaeT KOHTaKTbl pese
«OTKa3» n 6nokupyetcs. PaclumdpoBka cooblieHnii npueeaeHa B Tabnuue A.1. OT cnydaiHbix c60eB YCTPOMCTBO
3alUMILEHO TaK Ha3blBaeMblM CTOPOXEBbLIM TalMEPOM, MepecbpacbiBaloWMM BCO CXEMY B C/lydae HapylueHus
HOpMasnbHOW paboTbl MPOrpamMMbl NpoLeccopa.

37
http://energo24.ru



brBA.656122.045 P2

4 TEKYLUMA PEMOHT

4.1 YCTpOWCTBO MpeacTaBnsieT coboii AOCTaTOYHO CIIOXKHOE U3AENME U PEMOHT €ro [O/KEH OCYLIECTB-
NATLCA KBANMMMOULMPOBAHHBIMU CMELMAnMCTaMm C MOMOLLbIO CreLyanbHON OT1IaloMHON annapaTypbil.

4.2 PeMOHT YCTPOMCTB B MOC/MErapaHTMiMHbLIN Nepuoa LenecoobpasHo OpraHvM3oBaTh LIEHTPAIM30BaHHO,
Hanpumep, B 6a30BoI nabopaTopuUn 3HEProcMCTEMbI UK MO JOrOBOPY C U3rOTOBUTESIEM.

5 TPAHCMOPTUPOBAHWME N XPAHEHWE

5.1 YcnoBusa TpaHCNOPTMPOBAHMS M XpaHEHUS] U CPOK COXPaHSIEMOCTM B YnakoBke u (Un) KoHCepBaLmm
N3roTOBUTENS AO0/MKHBI COOTBETCTBOBATb YKa3aHHbIM B Tabnuue 6.
5.2 Ecnn Tpebyemble yCnoBuS TPAHCNOPTUPOBaHMS M (MKN) XpaHEHUs OT/IMYAOTCA OT NPUBEAEHHbIX B
Tabnmue 6, TO YCTPOWCTBO MOCTaBASIOT AJ1S YCNOBMI M CPOKOB, ycTaHaBnAmBaeMblx no MOCT 23216 1 ykasbiBae-
MbIX B OrOBOpe Ha MOCTaBKY MM 3aKa3e-Hapsae.

Tabnnua 6 — YcrnoBusi TpaHCMNOPTMPOBaHNS U XpaHEHNS

0603HauYeHne yC/IoBMIA TPaHCNIOPTUPOBAHNS

o i 0O603HaveHne Cpok coxpaHsie-
B YaCTV BO3AEUCTBUS: .
Bua nocraeBok MexaHudecknx | KnumaTtnueckux gakro- ycnosu MOCTH B ynaKos-
¢akTOpoB Mo pOB, TaKUX KaK yCnoBus Xparenwa no KE M3roToBuTE-
[OCT 23216 | xpaHenusi no FOCT 15150 | ' OCT 19150 T3, TONe!
BHyTpu cTpaHbl (Kpome 5 (HaBecbl B MakpoKu- 1 (oTannuBaemoe 3
paitoHoB KpaiHero CeBe- C MaTMYECKUX parioHaXx C XpaHunuuie)
pa 1 TPYAHOAOCTYMHbIX YMEPEHHbIM U XONOoAHbIM | 2 (HeoTanvBae- 1
paiioHoB no MOCT 15846) KMMaTOM) MOe XpaHunuiie)
BHyTpu CTpaHbl B paitoHbl
KpawnHero Cesepa un C 5 1 3

TPYAHOAOCTYMHbIE
paiioHbl no FOCT 15846

MpuMeyaHue: HmxHee 3HaYeHMe TemnepaTypbl OKPY>XKaIoLEro Bo3ayxa Npy TPaHCMOPTMPOBAHWM U XpaHEHUN —

MUHYC 40°C

5.3 [onyckaeTca TpaHcnopTupoBaHue ntobbiM (KpoMe MOPCKOro) BMAOM 3aKpbITOro TpaHChopTa B co4e-
TaHUM MX Mexay CObOM, OTHECEHHBIM K YC/OBMSM TPAHCMOPTUPOBaHMS «J1» C 06LIMM YMC/IOM Meperpysok He
6onee yeTbipex, UM aBTOMOBUIbHLIM TPAHCMOPTOM:
—no poporaM ¢ achanbToBbIM M GETOHHBLIM MOKPLITUEM (ZOpPOrM 1-i KaTeropvMu) Ha paccTosiHue [O

1000 km;

— 1o 6ynbbkHbIM (fOpOrK 2-1 U 3- KAaTEropun) U rPYHTOBLIM AOPOraM Ha paccTosiHne Ao 250 KM co cko-

pocTblo A0 40KkM/u.

5.4 TpaHCnopTUpOBKa AO/MKHA MPOM3BOAWTLCS TOSIbKO B 3aKPbITOM TpaHcropTe (Kene3HOAO0POXHbIX Ba-
roHax, KOHTEMHepaXx, 3aKpbITbIX aBTOMaLUMHaX, TPOMax v T.4.).
5.5 Morpyska u TpaHCNOpTUPOBKA AO/MKHbI OCYLLECTBASTLCS C YYETOM MaHUMYNSALUMOHHBLIX 3HAKOB, HaHe-
CEHHbIX Ha Tapy, U B COOTBETCTBUM C AEMCTBYIOLMMI MPaBWUIaMU NEPEBO30OK MPY30B.

6 YTUIN3ALNA

6.1 TMocne oKoHYaHMSA CpoKa CNy>6bl YCTPOMCTBO MOASIEXUT AEMOHTAXY M YTUIU3ALIMN.
6.2 B cOCTaB YCTpOWCTBA He BXOAAT AparoueHHble MeTansbl, a TakXe SA0BUTble, PaaMOaKTUBHbIE U

B3pblBOONACHbIE BELLECTBA.

6.3 [IEMOHTaX M YTUIM3aLMS YCTPOMCTBA He TPeBYIOT NMpUMEHEHUS creumnanbHbIX Mep 6e30MacHOCTU U
BbIMOJHSIOTCS 6€3 NPUMEHEHUS CrieUManbHbIX NPUCNIOCO6IEHNI U MHCTPYMEHTOB.
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MPUNOXXEHWE A
(obsi3aTenbHoE)

Koab! oln60oK Npy caMOTECTMPOBAHUN YCTPOWUCTBA

Mpu BK/IOYEHWM MNWUTAHUS YCTPOMCTBA BCE CBETOAMOAbLI 3aropatoTcs. [pyv HavanbHOM TECTUPOBAHMU
yCTpoMCTBa NpoBepsieTcsl paboToCNOCOOHOCTb COCTaBHbIX YacTel YCTPOMCTBA, NpWU 3TOM Ha MHAMKATOP BbIBOAWT-
€S HAAMMCb C Ha3BaHMEM TeCTa M MOOYEPeAHO racaTCs CBETOAMOAbI: CHavana neBblit ctonbel, 3ateM «OTKI1» 1
«BKJ1», 3aTeM npaBblit cTonbeLl.

Mpn BO3HMKHOBEHMM OLWIMOKKM HeobxoaMMO 3anmcaTb cooblieHne, oTobpaxxeHHoe Ha nHAMKaTope. Ecnu
MHAMKATOP He MoKasblBaeT MHMOPMauMio, HEO6X0AMMO 3anMcaTb NOCNeAHUI noraleHHbIn ceetoamoa. Coobule-
HMsa 06 owmnbkax Npu HayanbHOM TECTMPOBaHWUM NpuBeaeHbl B Tabnuue A.1.

Tabnuua A.1

CeeTopgnop

CoobLieHune 06
owunbke

OnucaHue HeMCNpaBHOCTHU

ropsaT BCE CBETOANOAbI

HencnpaBHOCTb MUKpoOMpoLeccopa

«[lycKk 3aWwnTbl»

TecT NnuTaHus
HepoctaTto4Hoe
HanpshkeHve NUTaHus

HanpsbkeHue NUTaHUS HKE HOPMbl

«YPOB: BbiBOA»

HencnpaBHOCTb LWMHBI
agpeca/aaHHbix SDRAM
koa: XX

HeuncnpaBHOCTb WWHbI aApeca UK WWHbI AaHHbIX ANHAMU-
yeckoro O3Y

«ABP: BbIBOO»

TecT nHgmkartopa

HeuncrnpaBHOCTb MHAMKaTOpa

«J13LL: BbIBOA»

3anMnaHue KHOMKMU:
XXXXX

OaHa nnn HeCKOsIbKO KHOMOK HAaxXoAsTCs B HAXXaToOM
COCTOAHUMN

«BKJ1»

Owwnbka mopa. PEJIE
nnm

Ownbka mon.
KOMBUHWNP

O6pbIB 06MOTKM pene Ha penenHoM UNn Ha KOMBUHMPOBaH-
HOM Mopyne

Bo BpemMsa paboTbl npubopa B hOHOBOM pexnme Npon3BOAMTCS TECTUPOBaAHME 0BMOTOK BbIXOAHbIX pene U
yrnybneHHoe TeCcTMpoBaHWe onepaTuBHON NamaTn. CooblueHns 06 owmnbkax npuBeaeHbl B Tabnuue A.2.

Tabnuua A.2

CoobLweHune 06 owunbke

OnucaHue Heucn PaBHOCTH

Owwnbka moa. PENE
unm

Owwnbka moa. KOMBUHNP

O6pbIB 06MOTKM pene Ha penenHoM UNn Ha KOMBUHMPOBaHHOM Moayne

HeuncnpasHocTb SRAM
Agpec = XXXXXXXX

HeucnpaBHoCTb cTatuyeckoro O3Y

Apnpec = XXXXXXXX

HencnpasHoctb SDRAM

HeuncnpaBHOCTb AnHaMuyeckoro O3Y
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MPUNOXEHWE b
(obsi3aTenbHoE)

lpoBepKa 3N1eKTpUYEeCcKoro CoNpPOTUBIEHNSA N30NALIUN

Tabnuua b.1 — MNpoBepKa 3N1eKTPUYECKOr0 CONPOTMBIIEHNS U30NALMKN YCTpoUCTBa «Cupuyc-2-C»

Pa3zbem HoMepa KOHTaKTOB HaunMmeHoBaHue UcnbiTaTesibHOE Hanpsih)KeHue

X1 clno8 TokoBble Lienun 1000 B
X2.1 clno? Llenn cMHXpoHn3aumm 500 B
X2.2 clno4 JInHusa cBasn 1 500 B
X2.3 clno4 JlnHnsa cBa3n 2 500 B
X3 clno?24 PeneiHble uenu 1 1000 B
X4 clnoi12 PeneiiHble Luenu 2 1000 B
X5 c1lno?24 BxoaHble uenn 1 1000 B
X6 clno?24 BxoaHble uenu 2 1000 B
X7 clnoi14 PeneiiHble uenu 3 1000 B

c15no 24 BxoaHble uenn 3 1000 B
X8 clnob6 Llenn nutaHus 1000 B

Tabnumua b.2 — MNpoBepka 31eKTPUYECKOro CoNPOTMBIIEHNS U30SUMK YCTpocTBa «Cupnyc-21-C»

Pa3zbem HoMepa KOHTaKTOB HaunMmeHoBaHue UcnbiTaTesibHOE HanpshKeHune

X1 clno8 TokoBbIE Lienun 1000 B
X3.1 clno?2 Llenn cMHXpoHn3aumm 500 B
X3.2 clno4 JlnHusa cBasn 1 500 B
X3.3 clno4 JlnHnsa cBa3u 2 500 B
X4 clno?24 PeneliHble uenu 1 1000 B
X5 clnoi12 PeneiiHble Luenu 2 1000 B
X6 clno?24 BxoaHble uenn 1 1000 B
X7 clno?24 BxoaHble uenu 2 1000 B
X8 clnoi14 PeneiiHble Luenu 3 1000 B

c 15 no 24 BxoaHble uenu 3 1000 B
X9 clno6 Llenn nutaHus 1000 B
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MPUNOXXEHWE B
(cnpaBoOYHOE)

PacnvcaHne BXOAHbIX ANCKPETHBLIX CUrHAsIOB YCTpOl\;ICTBa B pexxume «KOoHTposnb»

=

Bx.1: 0000 0000 0000

=

Bx.2: 0000 0000 0000

=

Bx.3: 0000 0000 0000

Cbpoc curHanusauum
Bxopn, 2

Bxon 1

AsTomar LU

3awmTa LWWnH

CwvirHan oyroBow 3alnThbl
Bxop, PlB

Bxop, PMNO
PazpewieHne TY
OTknoYeHMe OT Kito4Ya
BktoyeHune oT kito4da
Bxon 3

OTtknioveHne ot TY
BknoyeHue ot TY
Bxopn, 4

Bxon 5

Hyrosas 3awmrtal c
dyroeas 3awmTtall c
Habop ycTaBok

Bxopn 10
Bxop, 11
Bxop, 12
Bxopn 13

Bxop J13LW Il ¢
Bxop J13LU | ¢

Bxon, 8

Bxopn, 7

Bxon 6

Bxon YPOB Il ¢
Bxon YPOB I ¢
OTkntoyeHne ot ABP
BkntoyeHne ot ABP
Bxon 9

BM 6noknpoBka

PucyHok B.1 — CooTBeTCTBME BXOAHbIX ANCKPETHBLIX CUrHANoB B pexume «KOoHTPOsb BXOAOB>.
Hannuuio cMrHana Ha Bxofe COOTBETCTBYET «1», OTCYTCTBUIO — «0».,
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Tabnuua B.1. CooTBeTCTBME BHYTPEHHUX aapecoB BxoAoB no MK 61850 (intAddr) n BxoaoB ¢hyHKLMOHaNbHOM
normyeckoit cxemsbl (cootBeTcTBYHOLWME GOOSE-cMrHanbl 06beAMHAOTCA Ha (DYHKLMOHANIbHO-NT0MMYECKO CXEME C
CUrHaJIOM OT AMCKPETHOro Bxoda no ycnosuio «UJ1N»)

BHyTpeHHMII agpec Bxopaa|PyHKUMA BXoAa Ha (PyHKLMOHANIbHO-JIOFMYECKOW CxeMe YyCTPOMCTBa
(intAddr) no M3K 61850

goose01 MporpaMMupyeMbIit BXOA,
goose02 MporpaMMUpyeMbIit BXOA
goose03 Bnokuposka J13LL oT I cekuum
goose21

goose22 Bnokuposka J13LW ot II cekuun
goose40

goose41 Bxop YPOB ot I cekunn
goose59

gooseb0 Bxop YPOB ot II cekummn
goose7/8

goose79 BkntoueHne ot ABP

goose80

goose81 OTtkntoyeHne ot ABP

goose82
42
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MNPUNOXXEHWE I
(obszaTenbHoe)

BHewHWi BUA M yCTaHOBOYHbIE pa3Mepbl

305

295

190

100

45

A\

L

C U p 4 yc- 2 - C BJIOKVPOBKM
@ YPoB

@ ~BP
@ 3w

Mutanne .

Myck sawnTsl @

O ®

YcraBxm MT3-2

CPABATbIBAHVE
OMNEPATUBHOE PYHKLMST —
YINPABJIEHVE I,A @ 3awvra
T,c

‘ @ Asapuiiroe oTknioueHe
= YPOB
e @ YPoB

> @ ABP
=4 ABP
’ Boixod | A

@ BHewHsn HeMCTpaBHOCTL
@ Curtan 1
4 4 @ Curnan 2
ced - @
‘ iAﬂVIVC
BTOMOTUKCO

PucyHok I'.1 — Bua cnepeamn

http://energo24.ru
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A® 370 «PAWNYC ABTOMaTUKa»

«Cupuyc-2-C-220B-N1»

ﬁ @ 3ae.Ne

wees  [lata uar

Cpaenaxo B Pocouun

i

175

PucyHok I'.2 — Bua cboky

275
. A S - s —
N
jacny o0 -y jacny jacny jacny
m
o
o
©
o S o S
PucyHok I'.3 — Bug ceepxy
44
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280

©
3 2
o
4071B.05,5
A unn 4ote.M5
p ©
o
<
295+2
PucyHok I.4 — Pa3MeTka naHenu noj yCTaHOBKY YCTPOWUCTBA

S| E|E|E|E|E|E

0000000000000 O0O0O0OOOOOOOOI

PucyHok I.5 — PacnonoxeHue 3n1eMEHTOB Ha 33/IHEN NaHenun ycTpoictea «Cupuyc-2-C»
(ucnonHeHune «Cupunyc-2-C-5A-220B-11»)
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SlE|E 8|S |E|E|&

o 1o

Mutanne
~220B

~

PucyHok I.6 — Pacrnono)eHue 3n1eMeHTOB Ha 3aAHeN NaHenu yctpoinctea «Cupnuyc-21-C»

(ucnonHeHune «Cupuyc-21-C-5A-220B-14-FX»)
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MPUJTOXXEHWE [
(obszaTenbHoe)

CxeMbl NOAK/TIOYEHUS BHELLHKX Lienei

bl

0 |m
| cexumn
wuH 6-35 kB

CeKUMOHHBIA BLIKNIOYaTENb

A |B |C
KO
K2.1 i
~. I H KB
K11 I
= -
X1 YcTpoiicTeo «Cupuyc-2-C» X7
Liens Llens Ko,
Toc gasa Avne |06 |, S pREoe_ otw i}l @ Ha orenioerne 8sona
Tox dhanw A xon_| - ['l:] ——vFOB HP 1 § £
--fF-t+-—-—-4 — Tok dhaasl B Han I /T |YPOB__ obw 2 2
s Ha orenovenve wsoa g
E____ "p—— - Tok dhazul B kow 3'5: ——vPoB HP2]4 ©
| Mpow.pene K1
Tox hase C rav P Bin o6u 1] 5
3 E 7 BKNIONGHIR
Tok thassl C ko | ¢ s l:'I:l —Bxn. HP 1] 6 D
L .
= B 6w 2|7
A o —5an WPz |8
=2 Oz obu, 1
Sy /
8 =B oz Eﬁ —— Tomanz HP 1
. Mpom.pene
g2 Omkn.2 _ obu, 2 lpom.pene K2
C= 5 - X5 - /._. ro—— T uvmmawnD__
oK) ene
Orkn.1 obuw. 1
> = ) Ot / I
Ly -y 1 g4 i| E:j (e
— X0
Bxop PIB :" |:| X3
L i
4 CHIH AYr3aIuTe - z::\f:yvfaumm Llens KoHT.
BauiTa win - Pene 1 Hig1 e
~Jaumrauwnn | ) LN
— BawwTa Wwin —|_J— pene 1 |-~ Pene 1 obuui | 2 ©
~Asrowarwn | )
*-— AsTomar WnN L—{pene 1 HP| 3 &
Obum
Pene 2 H3
Bxon 1 Pene 2 [I'} C Pene2  obuiwit
Bxon 2 L—Trene 2 HP
Obuwmit

Myck MT3 H3 1

p Tlyok MT3_obuL 1
Mycx L—Jfyxmta  HP1
Myck MT3  H3 2

Tyck MT3_06ut2
| Bun. ot kioua | Myck MT3 _ HP 2
Bxon 3

| —
Oreas a1
Obumn Omas I:::l . i e 61

~Lop Ly
4 0C CUTHANN3ALH = Copoc owrrean Ha 3awmry weH

Copoc cwrkan.

Paapewenne TY
OTwn. OT Kiova

-~ gWTy
P! -~ Brm or kigva
y ~Bxn._oT kniwua

At

/

i

Ha npeaynp CATHANM3aLI0,

~DOrmxniouerne no TY ) -
T Smew ey LR Y % o /A Y T R SR
samnj ) i CA@ onar. H3 1
o , . g om
Frvea—C e T T
L /— Pane 3 ofw. 1
X6 Pene 3 E:]' — lPene 3 HP 1
Kot Llens {\—_ Pene 4 H3 1
2 1 |Broa YPOB I c Pene 4 ¢|’.7 P Pene 4 ofw. 1
= L {Pene 4 HP 1

F:

o [ | & [ea [ro

Bxon YPOB | ¢
2] Bxon YPOB Il ¢

2] Bxog YPOB Il ¢
T 5 |Broad
T p |Broat

Brag 8
> g | Obuwn

X4

Liens
Orvas H3 2
E Orkas __ obu 2
______ J—]Caman_obu z
——{Cumvan.__HP 2
Asaporkn._ H32

ABap oK. 06LL 2
L—{Asaporn._HP 2

Ha Tenecuriannaaunio;

4 ~Bnotposxa ABP

Ha TenecurHaniaaumo’

ki

Ha TenecArHanaaumio,

B
@ J—|Pene3  obuw.2
@13 | Bxoa N3W Il ¢ il —JPene 3 HP 2
=14 | Oren.or ABP ’—D— Pene 4 H3 2
- @ e
Bxoa 9 | I
ened __ HP2
BM Browposka —‘D—
OBumi
)
[yrosan sawwra | ¢ ) X2
— Tyrosan sau, 1 ¢ o
221 |Ayrosan 3aw. | ¢ — —
] | 5 “Curxpo 248 10
-:22| 5 +Cwrxpo 248 20

¢—~Lyrosan sawnralic  ESe
_ln_n_j‘.24 yrosan e, T X2.2

X7 Uens. Ko
KOHT, ene |, Vonup. obumi | 1 &
@ 15 | Bxon 10 Mepenasa B 2 g
16| Bxon 10 A 3
= 17| Broa 11 ) np"w(_Q—I H—H R comacyowee] 4 &
18| Broa 11
Z 19|Bmu,12 *) g X2.3 (ana mcnunneL:wg u1) —
1 20 | Bxon 12 lenk 8
22| Bxon 13 epenasa i 2 g
23 | 24 naGop yerasox il Mprem
R @
& 24 | 2% wabop ycrasox H—H R cornacyowee] 4
X8
KoHT. Lens 2a s wsv
2 1 | Nurative (+) = s 12y
< 2 | Nurative () ———

PrcyHok .1 — CxemMa NOAK/IOUYEHNS BHELLHMX Lienei K ycTponctey «Cupuyc-2-C»
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B33
83
€~ 3 +y
f CEKUMOHHBIA BLIKNMETENb
A B |C
K21 I El
E——H
K1.1
= *~—
X1 YcTpoicTeo «Cupuyc-21-C» X8
Uens Llens
Tox dhagel A et 1 / YPOB __ofw. 1 Ha orwiouenve ssoaa |
’ oaa
et e
F=bF=-1=-=-= Tox cbaaul B nant i Y T
Ha orxniouere seona
I I S Tacoonpem [ sl TN
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]f K BEIIOYEHHA
g ToK hassi C koH Blc N E:] —Bkn HP 1 Il
.
¥ 5 o6, 2
A m —Bkn. HP 2
52 Om2__ obuw 1
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B 2% o2 TP 1
ge omn2 TER Npompene K2
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O oy SN LT o
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)
~ X3.1
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T2 ) —CuHxpo 24B 1 0]
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PycyHok [.2 — CxeMa NOAK/OUYEHNS BHELLHMX LieMnen K yCTponcTBy «Cupuyc-21-C»
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—|—1-¢

+Ly -y
YeTtpoiicTBo «Cupuyc-21-C» X8 X1 BY/TEL
Llenb KoHT KoHT. Uent
—1 Bkn. obw.1|5 @& < 9 | B,
T e, He 1] & TS 210 [ ckB/0”
Brn. T B oow2|7 @ T—-@ﬂ CK “B/O”
X6 —— Bkn HP2| 8 212 | Oren
KoHT. b 5 e NI obu. 1| g @
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—12 X | okl J--coooo 1011 ofw.3 113 2 1 | Fotom o, [
4 1 oo PR I:::I ——— OTkn. HP3]14 & QD 2 | lotoe HP }——
Q1 s
Q1
3
PucyHok [1.3 — CxeMa nogksitoyveHust ycrpoinctaa «Cupuyc-21-C»
K Bblk/touaTento BB/TEL ¢ 6nokom ynpasneHus BY/TEL-12
YeTporcTBo «Cupmnyc-21-C»
X4
LLEI'H: KOP; + LLINHKN CI/IFHaI'II/IaaLI,I/IE
. Asap.otkn. H3 1|17 r e
Asapuiitoe F=y oo & Asap.otkn. o0bw.1|18@
OTKIIO4eHNe " + LnHkn MUraHng
Asapotkn. HP1]19@ oot >
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____________ 7 Po oou. 1120 2 — OBy
PNoO [ PMO HP1]|21@ >
PucyHok [1.4 — BapuaHT peanv3aumm cxeMbl C MUraHWEM CUrHaSIbHOM NaMnoYky aBapuiHOro
OTKJTHOUYEHNS YCTPOWCTBA C MCMO/b30BaHNEM 06LLENOACTAaHLUMOHHOW CXEMbI CUrHANN3aLmMK
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8_ o 8 o 8 [=%
=4 2 = N 2 = — 2 = MNpeobpasosaTtenb
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PyicyHok .5 — CxemMa NOAK/IOUYEHNS YCTPOMCTB € uHTepdecoM RS485 B TOKasbHYIO CETb.
BHewwHwiA pe3ncTop R ycTaHaBnMBaeTCs Npy OTCYTCTBUM BCTPOEHHOMO pe3ncTopa.
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+wy -y

I ABTOMAT NuUTaHus ueneit NI 1
ya

N

Myck MT3 oT oTxoaswmx buaepos 1-i1 cekumm 4
(«Cupwnyc-2-1», «Cupnyc-21-I1», «Cnpuyc-2-M/1» , «Cupuyc-» n 1.n)
I I | 1-9 cekums
+Wy . | | L JB_E(EG Elinomposkm |_0 Y
BBOAa | BBoja 1
| «Cupuyc-2-B» |
I I Bxon 6n0kMpoBku |
3w 2
Myck MT3 (1) -
oT «Cupunyc-2-C» - - - -
: Bxoa 6nokuposku I_q
Myck MT3 oT oTxoaswmnx huaepos 2-i cexumn JI3WW oT 1-7 cexuunm |
(«Cupuyc-2-N», «Cnupunyc-21-1», «Cupuyc-2-MJ1» , «Cupuyc-» v T.n)
| «Cupunyc-2-C» |
I I Bxoa 610KMpoBKK
| | | 23U or 2-4 ceunn _
I 2-5 cekums |
+LYy " Bxoa 6nokuposku —e-uy
BBOJA
A Myck MT3 (2) 3w 1 | BBOAA 2
oT «Cupuyc-2-C» «Cupunyc-2-B» |
I l | Bxoa 610knpoBku
| 3w 2 |
— — — — —
\ ABTOMaT nuTaHua uenei N3LL 2 \
AJ
+LUY | -y

PucyHok [1.6 — CxeMa coeiMHEHUS1 HECKOMIbKMX YCTPOMCTB Mexay cob0i Npu opraHv3aumny Normyeckon 3aluTsl
WuH (napannenbHas cxema)

+Wy -y
AsTOMaT nUTaHus Uenei N3LW 1
\\ \\
Y \
Myck MT3 oT oTxoAswmx ¢huaepos 1-i cekumm — e
(«Cupuyc-2-N», «Cupunyc-21-Ji», Myck MT3 (1) 1-9 cekuns

«Cupuyc-2-MIT», «Cupuyc-I» un 1.n.)

® 1_|— ﬁ ﬁ @ ﬂ i Bxoa 6710KMpOBKU

s 1

oT «Cnpnyc-2-C» |

| «Cupuyc-2-B»
puy >

I
-
I

I_onn 610KMPOBKHU o1

I JNI3WW oT 1-11 cexumn I—?
L

| «Cnpnyc-2-C»

Bxoa 610kunpoBku
N3LW oT 2- cekumm
Myck MT3 oT oTxoasAwmx hraepoBs 2-i1 cekxumm
(«Cnpuyc-2-11», «Cnpuyc-21-11»,
«Cupuyc-2-MJ1», «Cupuyc-I» un 1.1.)

|
® 1_I- 1_|- -I_I- ¢ -I_I- | Bxop 6noknpoBku I_.
|

Myck MT3 (2) —_
oT «Cupuyc-2-C» 2-9 CeKumA

s 1

| «Cnpuyc-2-B»
-

—_— e —

N

Y ABTOMaT NuUTaHus uenein JI3LW 2
/

N

/

+wy -wy

PycyHok .7 — CxeMa COeAMHEHNSI HECKOJTbKUX YCTPOMCTB MeXAy CoB0i Npu opraHn3aLmm orMyeckon 3alluThbl
WwuH (nocnefoBaTeNbHas cxema)
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-y
,

Myck YPOB OT 3alWMT NpUCOEANHEHNI 1-1 cekumm : «Cupuyc-2-1», ,
«Cupnyc-21-N1» , «Cupuyc-2-MJ1» , «Cupuyc- >, «OpnoH-2», «OpnoH-PT3» 1 T.n.

| Beoa 1- ceKLwl_Ml
| Bxoa YPOB | P

' «Cvipunyc-2-B» |

+LYy
;ABTomaT nuTaHunsa uenei YPOB 1

\

| Bxoa YPOB 1-i CeKLll/IVII
Myck YPOB OT 3alMT NpUCOEANHEHWIA 2-11 cekumnm : «Cupuyc-2-J1», I I

«Cupuyc-21-J1» , «Cupuyc-2-M» , «Cupuyc- >, «OpnoH-2», «OpnoH-PT3» 1 T.I'I.|

«Cunpnyc-2-C» |

Bxoa YPOB 2-ii cekummn

_———

VN

| BBoa 2-11 cexumm
| Bxog YPOB

L <Crowezee |
ABTOMAT NuTaHusa uenei YPOB 2

)
+Wy I | -y

PucyHok [1.8 — Cxema opraHmnsauumn YPOB Ha noactaHumm
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t
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MPUNOXXEHWE E
(cnpaBoYHOE)

Ipacmky 3aBUCMMbIX XapaKTEPUCTUK TOK-BPEMS CTyneHen MT3

[c]

/A HopmanbHO nHBepcHas xapakTepucTuka
Tyct=2cC
Tyct=1cC
Tyct=0,5C
Tyct=0,2 C
I/lycT

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

PucyHok E.1 — HopManbHO MHBEpCHas XapakTepuctuka no MoK 255-4
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t[c]
A  CurnbHO MHBeEpCHas XxapakTepucTuka
100

70
50
30

20
15 |-

10

Tyct=2 C

0,7 Tyct=1cC

Tyct=0,5C

Tyct=0,2 C

0,07
0,05

0,03
0,02

I/lycTt

0,01 >
1,1 1,5 2 3 4 5678910 15 20

PucyHok E.2 — CunbHO UHBEpCcHas xapaktepuctuka no M3K 255-4
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t

100
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0,03
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[c]

A YpesBbl4anHO MHBEpPCHas XxapakTepucTuka

Tyct=2 C

Tyct=1C

Tyct=0,5C

Tyct=0,2 C

I/lycT
>

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

PucyHok E.3 — Ype3BblyaiiHO MHBEpPCHas xapakTepuctuka no MIK 255-4
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Kpytaa xapakTtepucTtuka (aHanor PTB-1)

Tyct=10cC

Tyct=5cC

Tyct=2 C

Tyct=1cC

Tyct=0,5C

I/lycT

1,1

1,5

2 3 4

PucyHok E.4 — KpyTas xapaktepucTvka (aHanor PTB-1)
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t
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[c]

A\ llonoraga xapaktepuctuka (aHanor PT-80, PTB-1V)

Tyct=10 C
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I/lycT

1,1 1,5 2 3 4

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

MPUNOXXEHWE X
(obsi3aTenbHOE)

[vnanor «4yenoBek-MallnHa»

CpabaTbiBaHue 3aLnTbl
Ha oTKJloYeHne

—Hl

C6poc
Beopg v J’ Beog v J’ Beopg,
[lexypHbIil pexum CpabartbiBaHus CpabartbiBaHue 1
Bbixoa Bbixoa T Bbixop,
1 I f
ik MapameTpel
T 1 cpabartbiBaHus 1
BHELUHUX J,
HevcnpaBHoCTEN )
?
BHelwHne
HencnpaBHOCTU ’ ? ]
Jr Beopn -
CpabartbiBaHue 9 een MapameTpbl
D — cpabatbiBaHus 9
Bbixop, -
R T
¥ ¥
J' BBopg _
KoHTponb
Bbixoa
t I t
ik Tekywue
"t napameTpbl
i
¥
I v
v J! Beop, } J’ Beog V ‘l' _
YcraBku Ha6op 1
? Bbixon, 4 ? Bbixon, I 4
¢
BOZ, e nnbl
) B Ipyi
L 5 t yCcTaBoK
Ha6op 2 wee
S ¢
Bbixo,
T A
\ A -
KonupoBaHue
AQ
J’ Beop,
o > KoHdurypauusa
HacTtpoiiku e ycTponcTea
A Bbixoa
i
PucyHok X.1 — CTpykTypa amanora
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Tabnmua X.1
[nana3oH perynnupoBaHus
YposeHsb 1 YposeHb 2 YpoBeHb 3 YCTaBOK WMV BbIBOAA 3HAYEHUA
napamMeTpoB
MNapameTpbl OTkn. 1 (nocnepHee) Bua K3, npuumHa
OTKJTHOYEHNS MNpuynHa OTK/IIOYEHUS, faTa, BpeMs
[ata n Bpems Iyax BTOPUYH., A
NepBUYHbIN, KA
T3aumren C
Tormoyerms, € Bpemsi otkn./Pabota YPOB
I, A daza, rpag. | BropuyHble 3Ha4eHus
Iy A dasza, rpaa.
I; A da3za, rpaa.
I, A BTopu4Hble 3HaYeHns
I, A
MpuunHa, nata, Bpems MNpuynHa n Bpems NpeawecTsy-
NpeaBKIYeHns HOLLEro BKIKYEHMS
CocTosiHne onepatnsHoro | «YPOB», «JI3LL», «ABP>»
ynpasneHus
Bx1: 0000 0000 0000 CocTosiHMe ANCKPETHbIX BXOA0B
Bx2: 0000 0000 0000 Ha MOMEHT oTkto4eHus (1 —
Bx3: 0000 0000 0000 aKTuBH.). PacnucaHve Bxoaos
npueegeHo B lMpunoxexuun K
OTkn. 2
OTtkn. 3
OTkn. 4
OTkn. 5
OTkN. 6
Otkn. 7
OTtkn. 8
OTkn. 9 (camoe crtapoe)
KoHTposnb Tekyllee BpeMs YYy:MM:CC
Tekywas nata a0.MM.IT
AKTMBHbI/ Habop ycTaBoK
MNpuunHa BKIOYEHNS KomaHaa vnv BuAa 3allmThl
[aTta, BpemMs BK/IIOYEHUS A40.MM Y4y:MM:CC
I, A daza, rpaa. 0— 200,00 A 0 — 359°
Ig A ¢dasza, rpaga.
I A ¢dasa, rpag.
I, A 0— 200,00 A
L, A 0— 200,00 A
Pacxoa pecypca BblkntovaTe- HaxaTtue kHonkn «Beoa» u
ns: nocneaytowero BBoaa napons
KOMMYTaLMOHHBI NPUBOAUT K OYUCTKE CHETYMKOB
MEXaHNYECKMIA pecypca
Bx1: 0000 0000 0000 CocTosiHMe ANCKPETHbIX BXOA0B
Bx2: 0000 0000 0000 (1 — akTuBH.). PacnucaHue Bxo-
Bx3: 0000 0000 0000 0B npueeaeHo B MNpunoxexuu K
TecT cBETOANOA0B Bce cBeToamoabl MUratoT
BekTopHasa gnarpamMma I, A daza, rpag. | CHMMaeTCs B MOMEHT HaxaTus
Ig A dasza, rpaga. KHOMKKN «BeBoa»
I A ¢daza, rpaa.
MepBUYHbIE 3HAYEHUS I, A daza, rpag. | 0 — 100,000 KA 0 — 359°
Iy A daza, rpaa.
I A ¢daza, rpaa.
I, A 0 — 100,000 kA
I A
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MpopomkeHre Tabnuubl XK. 1

Ocumnnorpad

3anncaHo oCuMorpamm,
wT

NHdopMaumst 0 KonmyecTse oc-
uMniorpaMm B namMsatn. Haxartue
KHOMKW «BBoa» u nocneaytowero
BBOAA Naposis NpUBOAUT K
O4YMCTKE MaMSATU OCUMISIOrPaMM

Ceobog. namsiTb, C:

MHdopmMaums o ceoboaHol
NamsTV B CEKyHAax

CBoboa. namaTb, %:

NHdopmaums o ceoboaHoM
NamsTV B NPOLIEHTax

MHdopmMaumsa 06 ycTpoictaee

AO «PAINYC ABTOMaTU-
Ka»

«Cnpuyc-2-C»
3aBoackon Homep: XXXX

Bepcusa MO
N3mMeHeHne ycTaBoK: aata | BpeMms un gata nocnegHero
N BpeEMA MN3MEHEHUSA YCTaBOK

BoccraHosneHue CID-
daina (ana ucnonHeHus
n4)

Mocne BBoAa Napons Heo6xoaAMMo
nepesarpy3vTb YCTPOMCTBO

HacTpoiiku [HaTa
Bpems
Jex. noacBeTka BKJ1 / OTKIJ
Ocuvmnorpad) Tmakc o, € 1,00 — 20,00
T gossapwiry, € 0,04 —1,00
Trocreasap, € 0,04 —10,00
Tauckper, € 0,10 — 10,00
T ripoream, € 0,10—10,00
Pex. 3anucu MEPE3AN / OCTAHOB
ABap. OTK/IIOM. OTKJ1/ BKN
Toyka 1 CrnucokK B Tabnuue X.2
Pexxkum 1 NPAMO-CNELN /
WHBEP-CNEA /
MPAMO-®UKC /
NHBEP-®UKC
Touka 5 CrnucokK B Tabnuue X.2
Pexum 5 NPAMO-CNEL /
WHBEP-CNEA /
MPAMO-®UKC /
NHBEP-®UKC
Mopt 1 (USB) Anpec 1—247

CkopocTb, 604

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

YeTHOCTb HET / YET / HEYET
Cron 6ut 1/2
Mopt 2 (RS485) Apapec 1 —247

CkopocTb, 604

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

ans ncnonHexns U1

YeTHOCTb HET / YET / HEMET
Cron 6ut 1/2
Mopt 3 (RS485) Anpec 1—247

CkopocTb, 604

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

YeTHOCTb HET / YET / HEYET
Cron 6ut 1/2
Mopt 3 (Ethernet) IP agpec XX XXX XXX XXX
ans nucnonHexnun U3 n N4 Macka noaceTtu XXX XXX XXX XXX
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MpogomkeHne Tabnuubl X.1

o3 XXX XXX XXX XXX
MopT 4 (Ethernet) IP agpec XXX XXX XXX XXX
ans ucnonHenusa N4 Macka noaceTtu XXX XXX XXX XXX
o3 XXX XXX XXX XXX
Pe3epBupoBaHue MpoTokon HET / PRP
ans ncenonHexdns N4
CuHXp.BpeMeHH Nmnynbc CEKYHOA / MUHYTA / YAC
Bxoa umn. OTKJ1 / RS485 / OMNTPOH
CuHxp.no cetu OTKJ/1,SNTP,PTP
Cmew,.otUTC, MUH -720...720
TJ/H.CMHXPI C 0...3600
SNTP IP appec (ocH.) XXX XXX XXX XXX
IP agpec (pes.) XXX XXX XXX XXX
MNepwoa cuHxp., ¢ | 5...99
Tox.cepsera, C 1...60
YcTaBku Habop 1 Ob6uwue Lo 1 A 20 — 6000
T vexopermss C 0,00 — 2,00
Pexxunm curHanmsaumm HenpepbiBHO / 1 c/2c/3c/5¢c
/10c/ 20 c
TT ¢a3bl B OTKN / BKN
YepegoBaHue ¢as NPAMOE / OBPATHOE
LseT B/O KpacHblii 1 3eneHblli / 3eneHblin
KPaCHbliA
MT3-1 DyHKUMS OTKJN / BKJ1/ YcOtc
I A 2,00...200,00 (ncn. 5 A)
0,40...40,00 (ucn. 1 A)
7, C 0,00 — 10,00
YckopeHue OTKJ1 / BKN
BM 6n0oknpoBka OTKIJ1 / BKJ1
MT3-2 QyHKUNSA OTKJ1 / BKJ1
LA 1,00...200,00 (ucn. 5 A)
0,20...40,00 (ucn. 1 A)
7, ¢ 0,10 — 20,00
YckopeHue OTKJ1 / BKJ1
Xapaktepuctmka HezaBucnmas / HopmanbHO
nHBepcHas / CunbHO nHBepcHas /
Ype3sBblyaiiHo MHBepcHas / PT-80
/ PTB-1
BM 610k1poBKa OTKJ1 / BKJ1
MT3-3 PyHKLMS OTKJ1 / BKN
OeinctBue CUrHAN / 3ALLINTA
I A 0,40...100,00 (ncn. 5 A)
0,08...20,00 (ncn. 1 A)
7, C 0,20 — 99,99
YckopeHue OTKJ1 / BKJ1
XapakTepucTuka Hezasucnmas / HopmanbHo
nHBepcHas / CunbHO MHBEpCHas /
UpesBblyaiiHo MHBepcHasi / PT-80
/ PTB-1
BM 6n0knpoBka OTKJ1 / BKJ1
N3 DyHKUMS OTKJ1 / BKJ1
LA 1,00...200,00 (ucn. 5 A)
0,20...40,00 (ucn. 1 A)
7, C 0,10 — 99,99
CxeMa NOCNEA / NAPANN
BM 610knpoBka OTKJ1 / BKJ1
300 PyHKUMS OTKJ1 / BKN
60
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MpopomkeHre Tabnuubl XK. 1

[elictBue CUTHAN / 3ALLUNTA
L/l 0,10—1,00
7,cC 0,20 — 99,99
[yrosas 3awuTa KoHTponb no I OTKN / BKJ1
Torre, A 0,20...99,95 (ncn. 5 A)
0,04...19,99 (ncn. 1 A)
ABP ®OyHKUMS OTKN / BKJ1
7, C 0,00 — 99,99
YPOB OyHKUNS OTKJ1 / BKN
LA 0,20 — 20,00
7, C 0,05 —9,99
KoHTposnb Bxoga no I OTKN / BKJ1
Bxoapl Bxop 1 QyHKUMS 13 Tabnmubl XK.3
AKTUB.ypOBEHb «1» [ «0»
7, c 0,02 — 99,99
YPOB OTKN / BKN
Nms 12 cumBonoB
Bxop 2 AHanorn4Ho exoay 1
Bxon 3 AHanorn4Ho exoay 1
Bxop 13 AHanorn4Ho exoay 1
Pene Pene 1 Touka 13 Tabnuubl X.2
Tcpas, C 0,00 — 99,99
Ts0388, C 0,00 — 99,99
Pexxnm be3 dukcaumm / C dukcaumein /
MMnynsc
Pene 2 AHanoru4yHo perne 1
Pene 3 AHanorn4yHo pene 1
Pene 4 AHanorn4yHo pene 1
Ceetoan- | CurHan 1 Touka n3 Tabnnubl X.2
oAbl Tcpas C 0,00 — 99,99
Pexum be3 ¢ukcaumm / C dpukcaumen
MuraHue OTKJ1 / BKN
Curnan 2 AHanorn4Ho ceetogmoany «CurHan 1»
bnokupoBka 1 | AHanornyHo ceetoauogy «CurHan 1»
Bnokunposka 2 | AHanorM4Ho ceetognogy «CurHan 1»
Bnokuposka 3 | AHanorn4Ho ceetognogy «CurHan 1»
YcraBku Ynpasnexuve OTKN / BKN
BbIK/OHaTENS I hom, KA 0,50...50,00
T sxrmoermsg, C 0,00 — 2,00
OrpaHudeHune Bkn. OTKJ1/ BKJ
OrpaHudenune OTKN. OTKN / BKN
TMAKC. K/, C 0,10 — 99,99
Tmakc o, C 0,10 —9,99
T/’OTOB.MA/(C./ C 0,1099,99

Bxoa AslLLIM HP aBT / H3 aBT. / [oTOB / He
roToB

TY no JIC OTKAN / BKN

KsuTtunposaHue (ans TY) OTKJ1/ BKN

PaspeweHve TY

MNepekntoyatens / Beceraa /
TONbKO Ha BKJIKOYEHME

2M02 OTKJ1 / BKN
Habop 2 AHanorn4yHo Habopy 1
Konuposa- | Habop 1 — Habop 2 3anpoc NoATBEPXAEHUA C BBOAOM Napons
Hue Habop 2 — Habop 1 3anpoc NoATBEPXAEHUA C BBOAOM Napons
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1. Haxxatne kHonku «BBoa» npvBOAUT K Mepexoay Ha HUXXECTOALLMIA YpPOBEHb AManora unun Bbl60p nHan-

LMpYyeMoro AeNCTBUSA UKW NapaMeTpa.

2. Uuknunyeckuin nepebop napaMeTpoB B Npeaenax ofHON rpynrbl OCYLLECTBASETC KHOMKaMu «T» 1 «d»,

3. BbIx04 Ha BbILLECTOSALMIA YPOBEHb AMaora OCyLLECTBSETCS KHOMKOW «Bbixoa».

Tabnumua X.2 — Bo3MOXHble TOYKN NMOAKIIOYEHNS AOMONHUTENbHBIX BbIXOAHBIX pene n CurHasibHbIX CBETOANOAOB

K BHYTPEHHEN (hyHKLMOHaNbHON IOrMYeCcKon cxeme

Touka noaK/ItoYeEHUS Ha (PYHKLUMOHABbHOW NTOrMYecKon cxeme

OTtobpaxkaemast HaanMcb Ha

NHAMKaTope
He nogknto4eHo He nogknto4eHo
YcnewHoe TectupoBaHue (napannenbHo pene «0OTkas») PaboTa
Ynpaenexue no JIC (Bblgava 1 CHATME CUMrHana ocylwectsnseTcs no nwobomy | Ynpasn.JiC
KaHany cBs3u)

Myck MT3-1 Myck MT3-1
Myck MT3-2 Myck MT3-2
Myck MT3-3 Myck MT3-3
Myck N3 Myck N3

Myck 3awmTbl OT 06pbIBa a3kl Myck 300
CpabatbiBaHne MT3-1 MT3-1
CpabaTtbiBaHue MT3-2 MT3-2
CpabartbiBaHne MT3-3 MT3-3
CpabatbiBaHue J13LU J13LU
CpabartbiBanne 309 (0bpbiB dasbl) 300

CpabaTbiBaHWe AyroBon 3awmThl I cexumm

Ayr.3awmnTta 1

CpabaTbiBaHue Ayroson 3awuthl 11 cekumm

Ayr.3awmTa 2

CpabartbiBanne ot Bxoga YPOB I cekuumm Bx.YPOB 1
CpabatbiBaHue ot Bxoga YPOB II cekumu Bx.YPOB 2
OTkntoveHue BblikntovaTens (napannenbHo pene «OTkn.») Otkn.
BknoyeHue BbikaoYaTens (napannensHo pene «Bki.») Bkn.

YPOB (curHan oTkasa CBOEro BbIK/IKYaTeNs, napannensHo pene «YPOB») YPOB
CpabaTbiBaHKe nobbiX TOKOBbIX 3alUMT, paboTalowmx Ha OTKOYEHNE, Tok.3awuTa
Bkaovas J13LW, 300 v 3awmty ot 033

Myck nobor u3 MT3-1, MT3-2 unun MT3-3 (napannenbHo pene «Myck MT3») | Myck MT3
POK (pene dukcaumm KoMaHabl «BKAKUNTL») POK
AsTomat LUM (oTKNOYEHME aBTOMAaTa WWMH NUTaHNS) AsT.LUM
CocTosiHne Bxoga «Bxop 1» Bxoa 1
CocTosiHne Bxoaa «Bxoa 2» Bxop 2
CocTosiHne Bxoga «Bxog 3» Bxoga 3
CocTosiHne Bxoaa «Bxoa 4» Bxopn 4
CocTosiHmne Bxoga «Bxog 5» Bxoa 5
CocTosiHmne Bxoga «Bxog 6» Bxoa 6
CocTtosiHne Bxoaa «Bxoa 7» Bxopn 7
CocTosiHmne Bxoga «Bxog 8» Bxoa 8
CoctosiHne Bxoga «Bxog 9» Bxog 9
CocTtosiHne Bxoaa «Bxoa 10» Bxop 10
CocTosiHue Bxoga «Bxog 11» Bxog 11
CocTtosiHne Bxoaa «Bxoa 12» Bxop 12
CocTosiHue Bxoga «Bxog 13» Bxoa 13
CocTosHune Bxoga «PMNoO» PMo
CocTtosiHne Bxoaa «PlrB» PMB
CpabatbiBaHue 3aLmnThl Cpabar.3au.
PAO (napannenbHo pene «ABapuiHOE OTKIIOYEHNE») ABap.oTK/.
CvrHanusaums (napannencHo pene «CurHanmsaums») Curnan
BnoknpoBKa BKOYEHMS BbIKItOYaTENS Bnok.BK.
bnokuposka MT3-1 Bnok.MT3-1
Bnokuposka MT3-2 Bnok.MT3-2
Bbnokvnposka MT3-3 Bnok.MT3-3
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MpoaomkeHne Tabnuubl X.2

Touka NoaAKYEHMS HA (PYHKLMOHANBHOWM OrMYECKon cxeme

OTtobpaxkaeMasi HaANMUCb Ha

nHavkaTope

bnokuposka J13LL Bnok.J13LU
bnokuposka 300 Bnok.300
bnokuposka ABP Bnok.ABP
bnokuposka YPOB Bbnok.YPOB
BIoKMpOBKa [yroBoVi 3aluUThbI bBnok.ayr.s.
BkntoyeHne ot ABP Bkn.ot ABP
OTknoyeHmne ot ABP Otkn.ot ABP
DNeMEeHT NUTaHWUS pa3psikeH Het 6aTtap.
OwmnbKa CUHXPOHM3aLMN BPEMEHN HeT cuHxp.
Bnoknpoeka ynpasieHus Bnok.ynp.

CocrosHue PI1B2

PrB2

Tabnuua X.3 — Bo3MOXHbIe (hyHKLMW NpOrpaMMUpyeMbIX BXOA0B

OTtobpakaeMast HaANMCb Ha

OyHKUNS
nHavkaTope

Bxoa He nucnonb3yetcsa (npu 3TOM COCTOSIHME BXOAA, TEM HE MEHee, MOXET He noakn.
6bITb CYMTAHO MO SINHMK CBSI3U U 3aMNWCbIBAETCS B OCLMINOrpaMMy)
BHellHee oTkAYeHNE (aBapUHOE) BHeLw.oTK/1.
BHeLWHW curHan BHeLlwu.curHan
KoMaHAHOe OTK/II0YeHne KoMm.oTK.
KomaHaHOoe BK/IYeHue KoM.BK.
BrokvMpoBka BK/KOYEHUS BbIKOYaTENS Bnok.BK/.
bnokuposka MT3-1 Bnok.MT3-1
bnokuposka MT3-2 Bnok.MT3-2
bnokuposka MT3-3 Bnok.MT3-3
bnokuposka J13LWU bnok.J13L
brnokunposka 300 Bnok.300
bnoknposka ABP Brok.ABP
Brnokunposka YPOB Bnok.YPOB
BnoknpoBKka AyroBou 3aluThl bBriok.gyr.s.
bnoknpoBka ynpasneHus briok.ynp.

CoctosiHue PINB2

PrB2
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MPUNOXXEHWNE U
(cnpaBoYHOE)

DyHKLUMOHASBbHBIE IOrMYecKkue cxeMbl

101 c
Knemma «bnokuposka JI3LL 1»
> 131U ||» «Dyhkuvg N13LL> tl . Bnokuposka JI3LLI 1
I 1
o -
Knemma «bnokuposka JI3LL 2» 3L [ 101c
o «@ynkums N13LL» t. | Brnokuposka JI3LL 2
I 1
e T
Knemma «Myck no U
«BM 6nokuposka» 1< 13U
@ AL
= 1 Onep.ynpasn. «/13LL» Meperpyska
«DyHKums MT3-1» «DyHkums N3LL» 06pble
T e T ] 1 p
n3w Brnok.MT3-1 (onep.) Brok.J13LU (onep.) «MT3-1» =
Moayms I, 5= === [dycnoummst Bl 77 s
Pl S
Moy I _U' «MT3-1» = «YcOte» 2 It )\ |
M 1 «DyHKums MT3-2>— ' '
oxyb I, MT3-1 1 & «YcK. MT3-1» ;
1€q. -2
1>> _<-L Myck no U MT3-2 Vox M3 —I tMtTa,z
| T Ball, MT3-3» Yok MT3-3» v
MT3-2 Bnok.MT3-2 (onep.) S —
—
= [ $edlyck o UMT3-3> |2 tMtT3-3
MT3-3 «DyHkupst MT3-3» «3au
) .
Brok.MT3-3 (onep.) tooo MT3-3» TokoBas 3awwmTa
t
1 )I
' I «3aw,.
tyokopt 1C t 300>
t _ YCKOP
T t
EHB— HA' — R & 1} )\:
— Q
PMNoO L |
S
L,/I,> — «[ycK TOKOBO
L/1, 300 o — 1 TlycK TOKOBOIA 3aLWTHI 3aWWTb»
—>
300 K
«3au.MT3-3» 1
Myck 3awmTsi»
3, 300» L S
LI -1 1
P4
PucyHok U.1 — TokoBble 3aLuThl
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Knemma Astomar LM
«AsTomart LUM» «KonTakT aTomara LLUIM»
4 «\H3» 1
LE_. =
I%HeLUHvu?l curHan 1
S _______—_—_—_—_—1
6 ______________________________________
6 ______________________________________
I§HeLUHvu7| curHan 13
\3anep>|<|<a OTKMOYEeHUs!
E’,a,qepmka BKINOYEHUSA
10¢c
YPOB 10 kB I ¢ t ,
I 1
10c
YPOB 10 kB Il ¢ t ,
~ I 1
I,D,yrosaﬁ sawmTal c
\ﬂ,yrosaﬂ sawmra ll ¢ T «BHewHss
= HEUCNPaBHOCTb»
Knemma «CurHan ayroBoit 3aiuThbl» yd
@ N7
[ponaaanne nuTaHus s|T -
Brokuposka JI3LLI 1 C6poc = Q 1
Enompoaka N3 2 «CurHanusaums»
ererpyska VHpovkaumst oTKIII0eHIs K
Qﬁpbua ABP cpaboTasio
PMO 10c
) 0 —
PrnB [ ! ! «ABapmiiHoe
N OTK/THOYEHMEe»
«Bkn.» «OTKN.» & Chnoc By
Z Z & <—p RIT «ABapuitHoe
(oxem C — Q m | orknioverver
__Mueamb) & 1 <— D TQ S
fo PAO K
P®K AsapuitHoe oK,
R —> r—>
KomaHngHoe oTKIn. Mwuranue «OTkn.»
< —

PucyHok W.2 — Lienun aBapuitHOM v NpeaynpeauTenbHON CUurHanmnsaumm
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toxonas

Brel

LWHee oTknoYeHne 1

BHewHuin curnan 1

KomaHgHoe oTkntoueHne 1

KomaHgHoe BkntoyeHune 1

BriokvpoBka BkrtoyeHust (onep.) 1

Brokupol

Bka MT3-1 (onep.) 1

[y

Bnokupol

Bka MT3-2 (onep.) 1

Bnokupo

Bka MT3-3 (onep.) 1

toomz

Bnokuposka J13LLU (onep.) 1

dyHKums Bxoaa 1

Brokvposka 309 (onep.) 1 :
L]

Bnokuposka ABP (onep.) 1

Brnokuposka YPOB (onep.) 1

BriokvpoBka ayrosoii 3awwmThl (onep.) 1

Brel

Bnokuposka 1
«—
Bnokvposka 2
A

Bnokuposka 3
— " |

Brokuposka

BrnokupoBka BkntoYeHus (onep.)

Bnokvposka MT3-1 (onep.)

Bnokvposka MT3-2 (onep.)

Brokvposka MT3-3 (onep.)

Brokmposka J13LL (onep.)

Bnokuposka 13
«— |

Brokuposka 309 (onep.)

Brokvposka ABP (onep.)

Bnokuposka YPOB (onep.)

BrokvpoBska ayrosoi 3awuThl (onep.)

LUHee OTKMYeHue 2

BHewHuin curHan 2

KomaHaHoe BkntovyeHue 2

e

(N
11
[
[
11
11
KomaHgHoe oTkntoyeHue 2 1
[
11
11
[
[

BrnokupoBku 2

dyHKUMa Bxoaa 2

tovona 13

BHelwHee oTknioveHne 13

BHewwHui curHan 13

KomaHaHoe oTkntoyeHune 13

KomaH

AHOE BKMtoyeHue 13

[y

Brokviposku 13

yHKumns Bxoaa 13 | XX} |

Knemma «AKTUBHII YPOBEHb
«Bxoa 1» Bxoa 1»
%, «I»
«0»
Knemma «AKTVIBHbI YPOBEHD
«Bxop 2» BX0Ja 2»
%, «1»
. 0>
Knemma «AKTMBHbI/ YPOBEHb
«Bxog 13» Bxoga 13»
%, «1»
. «0»
To4yka
OAKJTI0YEeHUA]

[

e &
&

MynbTunnekcop

Tcpab

«Pexum»

t YimriyribCHbI
be3 gukcaumit

Cbépoc

C gpuxcauynelf

Pene 1

PucyHok W.4 — ®parMeHT (yHKLIMOHANBbHON NOrMYECKON CXEMbI

nporpamMMMpyeMoro pene
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MPUNOXXEHWNE K
(obsi3aTenbHOE)

NHdopMaLums 06 obecneyeHnn COBMECTUMOCTM C paHee BbIMyLLEHHBIMU YCTPOMCTBaMU
Hacrosiiee ncnonHeHue yctpoiicts (Bepcus MO 3.00 1 Bbille) 061aaaeT pacliMpeHHbIMU BO3MOXKHOCTAMU
NMpOrpaMMUPOBaHNS HEKOTOPbIX BXOAHbIX CUIHAN0B U BbIXOAHBIX pene. [ns obecrievyeHusi NosiHoM COBMECTUMOCTU

C paHee BbINyLLEHHbIMW NPOEKTaMM HeO6X0AMMO 3aAaTb YCTaBKM B COOTBETCTBUM C Tabnuuel K.1.

Tabnuua K.1 — YctaBku ang obecrneyeHnss COBMECTMMOCTU

Bxoapl Bxop 1 QyHKUMS BHeLw.curHan
AKTMB.YpOBEHb «1»
Bxopg 2 QyHKUMS BHew.curHan
AKTUB.YPOBEHb «1»
Bxop 3 QyHKUMS He nogkn.
Bxop 4 QyHKUMS BHeLw.oTK/1.
AKTMB.YpOBEHb «1»
7, C 0,02
Bxopn 5 OyHKUMS BHelwu.oTK/1.
AKTUB.YpOBEHb «1»
7, c 0,02
Bxog 6 QyHKUMS He nogkn.
Bxopn, 7 QyHKUNSA He nopkn.
Bxon 8 QyHKUNSA bnok.ABP
AKTUB.YypOBeHb «1»
7, c 0,02
Bxog 9 QyHKUMS He nogkn.
Bxon 10 QyHKUNSA He nopkn.
Bxop 11 QyHKUNS He nopkn.
Bxoa 12 PyHKUMS He nogkn.
Bxoa 13 PyHKLMS He nogkn.
Pene Pene 3 Touka PMNo
Tepas, C 0,00
Tso3sp, C 0,00
Pexxwum be3 dukcaumm
Pene 4 Touka PINB
Tcpas, C 0,00
T038p, C 0,00
Pexxnm be3 dumkcaumm
YCTaBKu BbIKO4YaTenNs YnpasneHue BKJ1
PaspelweHne TY Bcerpa
2MO02 OTKN
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MPUNOXXEHWE J1
(cnpaBoYHOE)

MpuyMHbI cpabaTbiBaHWS YCTPOWCTBA Ha OTK/IIOYEHWE

Tabnuua J1.1
NQ MprynHa cpabaTtbiBaHMS KpaTtkoe 0603HayeHune
1 | OTKkNoYeHme OT KKYa OTKAKYEHME OT KYa
2 | OTkAYeHne No KoMaHae oT JIMHUM CBSI3U OTtkntodenme no JIC
3 | OtknoveHune ot TY OTkntoveHme ot TY
4 | MT3-1 MT3-1
5 | MT3-2 MT3-2
6 [MT3-3 MT3-3
7 | YckopeHune MT3-1 YckopeHue MT3-1
8 | YckopeHne MT3-2 YckopeHue MT3-2
9 | YckopeHune MT3-3 YckopeHue MT3-3

10 [ Jlornyeckas 3awmTa WNH J1I3LU

11 | 3awmTa WuH 3almTa WuH

12 | 300 O6pbiB

13 | Ayrosas 3awuTa I C.Lu. Ayr.3awmrta I c.u.
14 | Oyrosas 3awmTa II c.ww. Adyr.3awmTa II c.uw.
15 | OTknoyeHune ot ABP (Mpu BOCCTaHOBIEHUM CXEMbl HOPMasibHOroO pexuma) ABP

16 | OTknioyeHue ot Bxoaa «Bxoa 1» Bxop 1*

17 | OtknioyeHune ot BXxoaa «Bxoa 2» Bxop 2*

18 | OTknioyeHue ot BXxoaa «Bxoa 3» Bxop 3*

19 | OTknioyeHue oT BXxoaa «Bxoa 4» Bxop 4*

20 | OTknodeHne ot Bxoaa «Bxopa 5» Bxon 5*

21 | OTkno4eHne ot BXxoaa «Bxop 6» Bxop 6*

22 | OTkAo4eHne ot BXxoaa «Bxop 7» Bxon 7*

23 | OTkAo4eHne ot Bxoaa «Bxop 8» Bxop 8*

24 | OTkno4eHne ot BXxoaa «Bxop 9» Bxop, 9*

25 | OTknodeHne ot Bxoaa «Bxopg 10» Bxon 10*

26 | OTknoYeHne ot BXxoda «Bxop 11» Bxop 11*

27 | OTknodeHne ot Bxoaa «Bxop 12» Bxop 12*

28 | OTknodeHne ot Bxoaa «Bxop 13» Bxon 13*

29 | Bxopg YPOB I c.ui. Bxoa YPOB I c.ui.
30 | Bxopg YPOB II c.uu. Bxoa YPOB II c.u.
31 | HecaHKUMOHMPOBAHHOE OTK/OYEHNE HecaHKU.0TK/.

32 | Otkntouenne ot GOOSE_1 GOOSE 1*

33 | OTtkntoyenume ot GOOSE_2 GOOSE 2*

* - HaANWCb NPOrpaMMUPYET MNosb30BaTesb (B Tabnuue NpUBEAEHO 3HAYEHUE MO YMOJTUYAHMIO»)
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MpuUUMHbI cpabaTbiBaHWS YCTPOWCTBA Ha BKIIOUYEHME

MPUNOXXEHUE M
(cnpaBoYHOE)

Tabnuua M.1
NO MpuynHa cpabaTbiBaHNS KpaTtkoe 0603Ha4yeHne
1 BkntoyeHune OT Koya Bkn.oT kntoya
2 | BkaoyeHre no KoMaHAae OT IMHUK CBSI3N Bkn.no J1C
3 BkntoyeHne ot TY Bkn.ot TY
4 BkntoyeHne ot ABP ABP
5 | BkatoyeHue oT Bxoaa «Bxop 1» Bxop 1*
6 BkntoyeHne ot Bxoaa «Bxopa 2» Bxop, 2*
7 | BkitoyeHue ot Bxoaa «Bxop 3» Bxopn 3*
8 | BknioyeHune ot BXxoaa «Bxop 4» Bxop 4*
9 BkntoyeHune ot Bxoaa «Bxoa 5» Bxopn 5*
10 | BknioyeHue ot BXoaa «Bxop 6» Bxop 6*
11 | BknioyeHne ot BXxoga «Bxop 7» Bxop 7*
12 | BknioyeHne ot Bxoga «Bxop, 8» Bxopn 8*
13 | BknioyeHne ot Bxoaa «Bxop 9» Bxop 9*
14 | BkntoyeHne ot BXxoga «Bxoa 10» Bxopn 10*
15 | BknwoyeHue oT Bxoaa «Bxoa 11» Bxop 11*
16 | BknioyeHue ot BXxoga «Bxop 12» Bxop 12*
17 | BkntoyeHne ot Bxoaa «Bxop 13» Bxop 13*
18 | HecaHKUMOHMpPOBaHHOE BKJOYEHNE HecaHKLU.BK/1.
19 | Bknwoyenne ot GOOSE_1 GOOSE 1*
20 | Bkntouenune ot GOOSE_2 GOOSE 2*

* - HaANMCb NPOrpaMMUpPYeT MNosib3oBaTesb (B Tabnuue NpUBEAEHO 3HAUYEHUE MO YMOTYAHMIO»)
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MPUNOXXEHWE H
(cnpaBoYHOE)

TOYKM NOAKMHOYEHNA PErMCTPaTOpa COBLITUN

Tabnuua H.1

No OnucaHune
1 | PNO

2 | PNB

3 | CurHan ayroBow 3aluThbl

4 Bxoa «3awmrta WwuH»

5 | Astomat LUMM

6 | Bxoa «Cbpoc curHanmsaumm»

7 Bxon «PaspelueHune TY»

8 | Bxoa «OTKN.0OT Kto4a»

9 Bxoa «Bkn.oT knto4ya»

10 | Bxoag «Otkn.oT TY»

11 | Bxoa «Bkn.ot TY»

12 | Bxog «YPOB I cekumm»

13 | Bxoa «YPOB II cekunn»

14 | Bxoa «bnokuposka J13LW ot I cekunn»
15 [ Bxog «bnokuposka J13LW ot IT cekunn»
16 | Bxog «Otkn.ot ABP»

17 | Bxoa «Bkn.ot ABP»

18 | Bxoag «BM 6nokmpoBka»

19 | Bxog «[yrosas 3awmTa I cekummn»
20 | Bxopg «[yrosas 3awuta II cekumm»
21 | Bxop «Bxop 1»

22 | Bxop «Bxopn 2»

23 | Bxop «Bxopn 3»

24 | Bxop «Bxoa 4»

25 | Bxop «Bxopn 5»

26 | Bxop «Bxopa 6»

27 | Bxop «Bxopn 7»

28 | Bxop «Bxopn 8»

29 | Bxop «Bxoa 9»

30 | Bxop «Bxopn 10»

31 | Bxop «Bxog 11»

32 | Bxop «Bxop 12»

33 | Bxop «Bxopg 13»

34 | BTopoi Habop ycTaBoK

35 | Pene «YPOB»

36 | Pene «Bkn.»

37 | Pene «OTkN.»

38 | Pene «Pene 1»

39 | Pene «Pene 2»

40 | Pene «Pene 3»

41 | Pene «Pene 4»

42 [ lMyck 3awmThl

43 [ Myck MT3

44 | Pene «Otka3» (MHBEpC.)

45 | Pene «CurHanusaums»

46 | Pene «ABapuiiHoe OTKIHOYEHUE»
47 | Myck MT3-1

48 | lMNyck MT3-2

49 [ Myck MT3-3

50 | Nyck N3
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51 [ Nyck 300

52 | CpabaTtbiBaHne MT3-1

53 | CpabaTtbiBaHne MT3-2

54 | CpabaTtbiBaHne MT3-3

55 | CpabatbiBanue J13LU

56 | CpabaTtbiBaHune 309

57 | bnokunposka MT3-1 (oT Bx0Aa)

58 | bnokunpoBka MT3-2 (oT Bxoaa)

59 | bnokunposka MT3-3 (0T BXx0Aa)

60 | brnokuposka /13U (ot BXx0Aa)

61 | brnokuposka 300 (ot Bxoaa)

62 | bnokupoBka ABP (o1 Bxoaa)

63 | brokuposka YPOB (o1 Bxoga)

64 | BnoknpoBka AyroBoi 3awWwmThl (OT BXoaa)
65 | bnokuposka BkItOYeHUs (OT BXoaa)

66 | KomaHgHoe oTKo4YeHne

67 | POK

68 [ OTknoyenune ot JIC

69 | C6poc ot JIC

70 | Bknwoyenue ot JIC

71 | NponagaHuve NuTaHus

72 | 3apep)KKka OTKIHYEHNS

73 | 3agepxka BKAKYEHMS

74 | PaspeweHnune pabotbl ABP (kH.onep.)

75 | Pa3pelieHue pabotbl YPOB (kH.onep.)
76 | Paspewenue pabotbl J13LL (kH.onep.)

77 | bnoknposka ABP

78 | HecaHKUMOHWpPOBaHHOE OTKOYEHMWE

79 | CpabaTbiBaHMe AyroBov 3aluThl I cekumm
80 [ CpabaTbiBaHue ayrosoi 3awmTsl IT cekumm
81 | bnokuposka ynpasneHus (0T BXxoaa)

82 | PMB2

83 | HecaHKUMOHWPOBAHHOE BK/IHOYEHME

84 | BHelUHss HeMcnpaBHOCTb (CBOAHBIN)

85 | bnokuposka YPOB (cBoAHbI)

86 | GOOSE 1

87 | GOOSE 2

88 | brnokupoBka BKIOYeHMs (CBOAHLIN)

89 [ Bnokuposka J13LU (cBoAHbIN)

90 | KHonka «C6poc»

91 | Het roToBHOCTM npuBoAa

92 | BeegeH naposnb Ansi pefakTMpoBaHusl YCTaBoOK
93 | YcTaBKKM coxpaHeHbl

94 | Mnoxoe kayectBo GOOSE

95 | Het cBs3n no nopty Ethernet 1

96 | Het cBs3un no nopty Ethernet 2

97 | bnokuposka J13LU I cekummn (GOOSE 3..21)
98 | bnokuposka J13LU II cekunn (GOOSE 22..40)
99 | Bxog YPOB I cekummn (GOOSE 41..59)
100 | Bxop YPOB II cekuunn (GOOSE 60..78)
101 | Bknwoyenue ot ABP (GOOSE 79..80)

102 | OTknoyenne ot ABP (GOOSE 81..82)
103 | CpabaTbiBaHWe 3aLUThI
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