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1 MRDT4 — auddepeHumanbHasa 3awmTa TpaHchopmaTopa

1 MRDT4 — pudppepeHumnanbHaa 3aLlmTa
TpaHcopMaTopa

PaznunyHble 3aWnTHbIE PYHKUUN MRDT4 cneunanbHo pa3paboTaHbl NS 3alMThI
TpaHCcOopMaTopoB C ABYMS obMoTKamMmn. NomMmmmMo anddepeHUnanbHon 3alnThl,
YCTPONCTBO OCHALLEHO Pa3INYHbIMU PYHKLNAMU CBA3M U Pe3epPBHON 3aLUNThI.

bonee Toro, MRDT4 MO>HO MUcCnosib3oBaTbh 4na anddepeHunanbHON 3aWnThl
reHepaTtopa.

WHTYNTUBHO NOHATHas KoHuenuus paboTbl C YCTPONCTBOM C MPOBEPKON KOPPEKTHOCTM
BBOAMMbIX NapaMeTPOB U pacClUUpPeHHbIMU (PYHKLNSAMY BBOAA B IKCMNJyaTaunio, TakKUMU
KakK Hanpumep, BCTPOEHHOe CpeCTBO MOAeIMPoBaHMA 0TKa3oB, obecneymBaeT
6e30nacHOCTb M 3KOHOMUIO BPEMEHU B MpoLiecce TexHn4eckoro obcnyxmsaHna n seoaa
B 3KCnyaTauuto. MNMporpammHoe obecnevyeHne ANa HAaCTPONKK MapaMeTpPoB U OLLEHKN
Smart view MOXXHO UCNOJIb30BaTb OAMHAKOBbLIM 06pa3oM CO BCEM CEMENCTBOM
YCTPOWNCTB.
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1 MRDT4 — auddepeHumanbHasa 3awmTa TpaHchopmaTopa

1.1 KoMMeHTapunm K pyKoBoACTBY

1.1

14

KoMMeHTapuu K pyKOBOACTBY

B HacTosAwWweM pyKOBOACTBE OMNUCLIBAOTCS obLMe NPUHLWMALI MJIaHUPOBaHMA paboThl,
HaCTPOMKW NapaMeTpoB, BBOAA B IKCMyaTaLMWIO U TEXHUYECKOro 06CNy>XMBaHMS
yctponcte HighPROTEC.

HacToswee pykoBoACTBO NpefiHa3Ha4vYeHo B KavyecTse paboyen AOKyMeHTauum ans:
* NHXXeHepos P3A;
* VHXXEeHEepoB Mo NpoBeAeHNI0 NyCKOHanao4YHbIX paboT;

* CMeumnanncToB No YyCTaHOBKE, MPOBEPKEe U TEXHNYECKOMY 06Cy>KMBAHMIO 3aLLNUTHOWN
N KOHTPOJIbHOW annapaTypbl;

* lNpoyero nepcoHasa, paboTatowwero ¢ anekTpoobopynosaHneM N rnepcoHana
3NeKTPOoCTaHLUNN.

B pykoBoACTBe Tak>XXe NPUBOASTCA onpeneneHmns Bcex MyHKLUNA, COOTBETCTBYHOLLMX
Koy TuMna yCTPOMCTBA. ABTOPCKUIA KOIIEKTMB PEKOMEHAYET MFHOPUPOBATb
NHGOPMaLMIO C ONMMUCAaHNEM KaKUX-TMbo (yHKLWIA, MapaMeTpoB UM BXOA0B/BbIXOO0B,
KOTOpble HEe OTHOCATCS K paboTe KOHKPETHOro YyCTPONCTBA.

Bce I'IOﬂ,pOﬁHbIe OnMnMcCaHMAa N CCbIK NpMBOAATCA MO COCTOAHUIO Ha TeKyLLI,I/IIZ MOMEHT ”
OCHOBaHbl Ha HalleM onbITe N NpoBeeHHbLIX NCccienoBaHNAX.

HacTosiuiee pykoBoACTBO OMUCLIBAET NOJIHOYHKLMOHAIbHbIE MOANMUKALNN YCTPONCTB
(onuuns).

Bcs TexHMYeckast UHopMaumMs 1 gaHHble, BK/IIOYEHHbIE B HACTOsILLEE PYKOBOACTBO,
ABNSINCb BEPHLIMU HA MOMEHT NOArOTOBKM PYKOBOACTBA K Ny6MKauumn. Mbl cOXpaHsieM
3a coboli NpaBo Ha BHECEHNE TEXHUYECKNX N3MEHEHUI B paMKaX NMOCTOSIHHOIO Pa3BUTUS
N COBepLIEHCTBOBaHMS 060pyaoBaHMs 6€3 BHECEHUS U3MEHEHUI B TEKCT HACTOSALLErO
PYKOBOACTBA, a TakXXe NnpeaBapuTesibHOro yBeaomseHus. NpeTeH3nm K coaepXxaHuto
NHGOPMaLUMN N OMMUCAHUAM, BKIIOYEHHbIM B HACTOSsILLIEE PYKOBOACTBO, HE MPUHMMAIOTCS.

TekcToBas UHGOPMaLMS, UATIOCTPALUM N POPMYJIbl MOIYT HE COOTBETCTBOBATh
KOHKPETHOMY YCTPONCTBY, BKJIIOYEHHOMY B KOMIMJIEKT MOCTaBku. NnnocTpauum un
rpacgunyeckme n3obpaxeHus npueeaeHsl 6e3 cobnogeHna Mmacwtaba. Mbl He HeceMm
OTBETCTBEHHOCTM 3a YLlepb nnm cbon B paboTe, Bbi3BaHHbLIE OLLMOKaMMN OMNepaTopoB UIn
HEBbLINOJIHEHNEM YKa3aHUN, ColepKallxXCs B HACTOSLLEM PYKOBOACTBE.

KaTeropunyecku sanpeliaeTcsa NosiHoe NanM YaCTUYHOE BOCMNPOM3BeAeHNE HACTOSLLErO
PYKOBOAOCTBA, a Tak)Xe nepefada TPeTbMM Anuam 6e3 NMCbMeHHOro pa3peLleHuns
koMmnaHun Woodward.

HacTosuwee pykoBoACTBO BXOAUT B KOMMJIEKT MOCTaBKW NPU NOKYMKe yCTPONCTBa. B
cnlyvae nepefaydu (Npodakn) yCTporucTBa TPETbUM NNLLAM UK OpraHn3aunsam,
HacTosLee PYKOBOACTBO TakxXe NoanexxmTt obsazaTenbHON nepenaye.

PaboTbl MO peMOHTY YCTPOMNCTBA A0JIXKHbI BbIMOJHATLCA TOJIbKO KBa/IMPULMNPOBAHHLIM
TeXHUYECKMM NepcoHasioM, 03HAaKOMJIEHHbLIM C MECTHbIMN NPaBUaMN TEXHUKN
6e30MaCcHOCTN N MEIOLLUM HagneXXalwmnm onblT paboThbl C 3/IEKTPOHHBLIMW 3aLLUUTHbLIMU
YyCTPONCTBaMM N CMIoBbIM 0bopyaoBaHneM (TpebyeTcsa noaTeep>XaeHme
KBannpumkauun).

UHppopmaumns o6 obsa3aTenbcTBax u rapaHTUHHBIX YC/IOBUAX

KoMmnaHusa Woodward He HeceT OTBETCTBEHHOCTU 3a yuiepb, BbI3BaHHbIN
CaMOCTOATENbHON MOAepHU3aLNeNn Ui n3MeHeHNeM YCTPOMCTBA, WA npouenypsbl
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa

1.1 KoMMeHTapun K pykoBoaCTBY

NJaHWpPoBaHUA PaboTkl YCTPOWCTBA (Ha 3Tarne NPOeKTUPOBaHUSA), HAaCTPONKY
napamMeTpoB U U3MEHEHUS PEryJIMPOBOK MNEePCoHasIoM MoJsib30BaTeNs.

FapaHTUinHble 06513aTeNbCTBa aHHYJINPYIOTCS NPU BCKPLITUM KOpMyca yCTPOMCTBa
NIMUAMU, He ABNSIOWMMUNCS TEXHUYECKUM NepcoHanomM komnaHum Woodward.

YcnoBnsa 0OTBETCTBEHHOCTU N FrapaHTUW, N3N0>KEHHbIE B OCHOBHbIX YCI0BUSAX, MPUHATbIX
komnaHnen Woodward, He OMONHAIOTCS BbllLeyKa3aHHbIMU Pa3bACHEHUSAMN.

CTpyKTypa BaHHOro pyKoBoACTBa

¢ be3sonacHocTb npexxae Bcero! O3HaKOMbTECb C OCHOBHbIMM COOBLLIEHNAMN NO
6e30MNacHOCTH, KOTOPbIe NCMO/b3YIOTCA B HacTosLeM pykoBoacTee: => «1.1.1
Ba>kHble onpeneneHus». Kpome Toro, 3gecb npneoantcsa obwasa nHdpopmaums o
koMmnnekTHocTu (=> «1.2 CBeneHus ob yCTpoOncTBe»), aHHOM PyKOBOACTBE, a
Tak>XXe yCJ10BHble 0603Ha4YeHNsA 1 CUMBOJIbI, B Hell ncnonb3yowmecs (> «1.1.2
CnMBObI U onpeneneHns»).

e O6wunin 0630p AOCTYNHbIX ANA ycTponctBa MRDT4 hyHKLNIM 3aLLNTbI MPUBOAMNTCS B
BUAE PYHKLUMOHaNbHON cxeMbl: > «0630p hyHKLNI». OBpaTUTE BHUMaHNE, 4TO
Han4yme HeKoTopbIX (PYHKLMIA 3aBUCUT OT TMUMNA 3aKa3aHHOro yctponcraa. Cnncok
BapuaHTOB cM. B pasgene > «1.2.1 BnaHk 3aka3a ycTpoicTea».

¢ B ycTtponictBax MRDT4 npumeHseTcs ocoban Moay/ibHas KOHUENUMS HAaCTPOEK,
n3MepseMbiX 3HAYEHUN U CUTHaN0B. HeCMOTpPS Ha TO 4TO AaHHasa KOHUenums
MoAayJ/ien n napaMeTpoB NPOCTa M ACHa, HAaCTOSATENIbHO peKOMeHayeTCs, 0COBEHHO
Ha4YMHaKLWMM, C Hell o3HakoMuTbCa: => «1.3 Moaynu, HacTPOMKK, CUrHabI 1
3Ha4YeHnna»

¢ 0O Smart view — 370 paboyas nporpaMma, KOTOPYK MOXXHO YyCTaHOBUTb Ha MK ¢
OC Windows. KoMnbloTep MOXKHO NOAKNIO4YNTL K yCTponcTBy MRDT4 n
MCNoJsib30BaTh A1 HACTPOUKKU N NoslydeHus ¢ ycTporcTtsa MRDT4 gaHHbIX
(n3MepseMbIX N CTaTUCTMYECKMX 3HaYeHUn, 3anucen o cbosax n T. 4.). KpaTkoe
BCTYNeHWe NpuBoanNTCA 34eck: > «1.8 Smart view». Mpu 3ToM c NOAPOOHBLIM
OonmMcaHneM MOXXHO 03HaKOMUTLCA B OTAEJ/IbHOM OOKYMeHTe — MOJIHOM PYKOBOACTBE
rnosnb3oBaTtena Smart view.

* OnuncaHve obopynoBaHmsa (HanpuMmep, CXeMbl Pa3MepPOB U NOAKOYEHNIN) MOXXHO
HalTu 3peck: > «2 O6opypnoBaHue»

¢ Bo3M0>XXHO, Heobxoamnmo byaeT 3aaTb HEKOTOPbIE HAaCTPOMKK Be3onacHoCTH, Tak
Kak ycTponcteo MRDT4 noctaensieTcs 6e3 orpaHMYeHnn 4oCcTyna U NpoCcTenLwmnm
CTaHOapPTHbLIM NApOaEM, 3alnThbl He obecnedymBaOWMM. [a)ke Mpu HaANYUn
abCcoNOTHOM yBEPEHHOCTU, YTO 0COBbIX OrpaHMYeHUn AocTyna He NoHagobuTcs,
HaCTOATENIbHO PEKOMEHAYeTCA U3yunTb rnaBy «be3onacHocTb»: > «1.4
Be3onacHoCTb»

* PAj HaCTPOEK OTHOCUTCS K caMoMy ycTpoicTey MRDT4: <> «1.3.7 NapameTpsl
yCTpONCTBa»

* YcTponcteo MRDT4 npefanaraeT MHOXXECTBO U3MepSAeMbIX 3HaYeHU 1 BedeT
CTAaTUCTUKY eLle HECKOJIbKMX 3HaYeHunn: B pasgenax > «1.6 lismepaemble
3HaveHua» n 5> «1.7 CTatnucTnka» NpMBOANTCS OMMCaHNE COOTBETCTBYIOLMUX
KOHLLENLWA N HacTpoeK.

e MpoOTOKObI CBA3W, AOCTYMHbIE AN CBA3M ycTponcTtBa MRDT4 nogcrtaHumein
onuceiBaloTCA B pasgene > «3 KOMMyHUKaLMOHHbIE NPOTOKObI».

e YcTponcteo MRDT4 MoXeT ynpaBasaTb KOMMYTaUWOHHbLIM YCTPONCTBOM. O6bI4HO C
ero rnoMoLLbIO YNPaBAAOT BblK/lOYaTENAMUN, OTKIOYaEMbIMU PYHKLMAMU 3aLUUTLI
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1.1 KoMMeHTapum K pyKoBoACTBY
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npu c6osx. > «5 nucnetyep cnctem ynpasieHns /KOMMYTaLMOHHBLIX YCTPONCTB»
OMUCLIBAIOTCA PasiNyHbIE (PYHKLUW yNpaBaeHuns.

MHO>XeCTBO (PYHKL NI 3alMTbl ONUCbIBAETCA B NoApa3snenax rnasbl « PyHKLMN
3awmnThl»: Y5> «4 dnemMeHTbl 3aWmnThI». CnepyeTt uMmeTb B BUAY, 4TO CyLlecTByeT
0OUNH «OCHOBHOWM» 3aLMNTHbLIA MOAYb, YNPaBAAOLWNA BCEMU PYHKLNAMN 3aLLUNTHI:
= «4.1 Moaynb 3aul: obuwas 3awmTa». bonee Toro, BaXkHO 3HaTb HE TOJIbKO, Kak
AKTUBMPYETCA 3alUNTHbIA MOAYJb, HO N Kak ero 3absiokmpoBaTh: =~ «4.1.2
Brokuposku»

YcTtponicteo MRDT4 pernctpupyeT passinyHble cobbiTna (BO3MyLLEHNS,
obHapy>xeHHble cbon 1 T. A.), N03TOMY He0bXoAMMO 3HaTb, KakK NOJYYUTb AOCTYM K
Takum 3anucam: > «7 PeructpaTopbi»

YcTponctso MRDT4 npeanaraeT Ucnosib3oBaTh NporpaMMmpyemMble SIornyeckme
ypaBHEHUS 418 NporpaMMnUpoBaHNS BXOA0B, BbIXOA0B, 6NOKNPOBKK (PYyHKLNA
3aLMTLl U CO34aHNA COBCTBEHHBIX IOrMYecknx pyHKUMiA B pene: > «8
MporpaMmMupyemMasn normka»

KpoMe pyHKLMI 3amnTbl yCTponcTBO MRDT4 nMmeeT 1 pasnumyHbie hyHKLMN
KOHTpons. OCHOBHOE MX OT/INYME OT (PYHKLUUA 3aLUNTbl B TOM, 4TO hYHKLMN
KOHTPO/A He BblAAIOT CMFHaJI0B OTKJIO4YeHUs, a B 0cobbix ob6cToaTEeNbCTBAX
reHepupyloT aBapuiHblie CUrHabl. Takon aBapUNHbIA CUTHaN MOXXHO UCMO/1b30BaTb
Ang 6NOKNPOBKK (PYHKLUUA 3aLUNTbI MM Ha3Ha4YUTb oA4HOMY U3 COWN nnn Bxonos:
=> «4.19 KoHTponb»

OcobeHHoCTM BBOAa ycTpolicTea MRDT4 B akcnnyaTaumio: > «10 Bsog B
skcnayaTauuto», ObpaTnuTe BHUMaHME, YTO ONMCaHNE BBOAA B IKCMJlyaTauuto
KOHKPeTHbIX (PYHKL NI 3alMTbl NPMBOOANTCA B Noapa3aenax rnas, NOCBAWEHHbIX
COOTBETCTBYOLWMM (PYHKLNAM 3aLLNThI.

TexHu4eckne yciosns, JONYCKN U MPUMEHMMble cTaHaapThl: > «12 TexHuyeckue
AaHHble»

B mocnegHen rnaBe HacTOAWEro 4OKYMeHTa MPMBOAMTCA NpeaMeTHbIN yKa3aTesb.
OH nmeeT ogHYy 0CcO06eHHOCTbL: B MCXO4HOM NoJie «&» B HEM NEPeYnNCNatoTCs
HOMEpHbIe CUTHaJbl «<reHepupyeMbie» Jorm4ecknmm cxemamm (cm. pasgen =
«1.1.2 CnMBOJIbI U OMpeneneHns»).

CBsA3aHHble AOKYMEHTbI

e CrnpaBo4YHOEe pykoBoACTBO K ycTponctey MRDT4 (MRDT4-3.7-RU-REF): 3pecb

YKa3blBalOTCA BCE HACTPONKMN, CUFHasbl U 3HAYEHUSA, OOCTYMHbIE B YCTPONCTBE
MRDT4, a Tak)Xe COOTBETCTBYIOWME NYTU MEHIO K HAM, 3HAYE€HNA N0 YMOJIHAHUIO U
Anana3oHbl 3HAYEHWNA.

PykoBoacTBo no 6bicTpomy 3anycky ycTponctea HighPROTEC (HPT-3.7-RU-QSG):
noapobHoe onncaHme CTPYKTYPbl MeHI0, YHKLUMOHaIbHbIX BO3MOXXHOCTEN KHOMOK
N TUMUYHBIX OENCTBUN.

PykoBoacTBo no otnaake yctponcts HighPROTEC (HPT-3.7-RU-TSG): onncaHune
BCEX BHYTPEeHHUX coobuieHunn (06 ownbke nnm c npegynpexxgeHmneMm), Kotopbie
MOFyT MOCTYNNTL OT ycTponcTBa MRDT4. (CM. Takxe > «9.2 CoobuieHns o
CaMOONarHOCTUKE»).

KpoMe Toro, K 3TOMy OOKYMEHTY cnenyeTt obpawaTbCs, eCnm nocse dasbl 3arpy3ku
(5> «37an 3arpysku») COWN «Cuctema OK» («paboTaeT») He FOPUT 3e/1eHbIM.

Cxembl npoBoakn (HPT-3.7-EN-WDG) — [TO/IbKO Ha aHIIMNCKOM S3blIKe]: B 3TOM
OOKYMEHTEe OJ19 Ka)K40oro OCTYMNHOro BapMaHTa YCTPONCTBa (3akKa3 no Koay Tuna)
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MRDT4-3.7-RU-MAN

1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa

1.1 KoMMeHTapun K pykoBoaCTBY

MMeeTCs COOTBETCTBYIOWAa cxeMa, Ha KoTopon ycTponctso MRDT4 nokasaHo c3agun
CO BCEMU YCTAHOBJIEHHbLIMUW annapaTHbIMU MOOYNSAMU N NOLAKIOYEHUAMU MPOBOLOB.

PykoBoacTtBo Kk MO Smart view (SMARTV-x.xx-RU-MAN): TexHn4YeCcKoe pyKOBOACTBO K
paboyemy nporpammHomMy obecnedvyeHnto Smart view.

PykoBopnacTtso k MO DataVisualizer (DATVIS-x.xx-RU-MAN): TexHn4eckoe
PYKOBOACTBO K NMporpaMmMHomy obecrnedeHuto DataVisualizer. 3To npunoxeHue
npefHa3sHa4vYeHo OJ1a aHanM3a 3anmcen 06 aBapuiHbIX ONOBELLEHNAX U COObITUSAX.

PykoBoOcCcTBO K pefpakTopy cTpaHul, (PAGEED-x.xx-RU-MAN): TexHn4eckoe
PYKOBOACTBO K NporpaMMHoMy obecrnedyeHunto pegakTopa CTpaHul. 9TO
npuaoXXeHne npegHasHa4eHo oasa co3faHusa MHANBUAYAIbHbIX O4HOJIMHENHbIX
CXeM/CTpaHuL ynpaBreHus.

PykoBogacTtBo k MO SCADApter (SCADAP-x.xx-RU-MAN): TexHn4eCKoe pyKoBOLCTBO K
nporpamMMHomy obecneyeHuto SCADApter. 3To NpuUNoXKeHne npegHasHa4yeHo ang
CO3[aHNA NHANBMAYASIbHbIX COMOCTaBAEHN TOYEK AaHHbIX 019 NMPOTOKOJI0B
SCADA.

CnpaBo4Hble fokyMeHTbl SCADA

o MRDT4-3.7-RU-Mpo¢unb ycTtpouctea DNP3 — Mpodune DNP3 — [TONbKO Ha
AHr TIMNCKOM f3blKe]

o MRDT4-3.7-RU-Touykn paHHbiXx Modbus — Cnuncok To4ek gaHHbix Modbus
o MRDT4-3.7-RU-To4kn paHHbix Datapoints — Cnmcok To4yek gaHHbIX Profibus

o MRDT4-3.7-RU-IEC61850-Mics — CBuaeTenbCTBO COOTBETCTBUS peaaunsaunm
monenu IEC 61850 (MICS) — [TONbKO Ha aHIIMNCKOM $3biKe]

o MRDT4-3.7-RU-IEC61850-Pics — CBuaeTesnbCTBO COOTBETCTBUA peannsaumm
npoTokosa IEC 61850 (PICS) — [TONbKO Ha aHMIMNCKOM fA3blke]

o MRDT4-3.7-RU-IEC61850-Pixit — JononHuTenbHbIE CBEOEHUS O peannsaynm
npoTokosa gnsa ucnoeiraduin IEC 61850 (PIXIT) — [TONbKO Ha aHI IMACKOM
A3blke]

o MRDT4-3.7-RU-IEC61850-Tics — CBuaeTenbCTBO COOTBETCTBUS peaamsaunm
TexHun4yecknx npobnem IEC 61850 (TICS) — [TONbKO Ha aHI IMNCKOM A3blKe]
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1 MRDT4 — audcepeHumanbHasa 3awmta TpaHcopmaTopa
1.1.1 BakHble onpegeneHus

[

1.1 Ba>kHble onpepneneHus

CoobLueHna NnpMBeAeHHbIX HXKE TUMNOB NpefHa3Ha4vyeHbl Ansa obecnevyeHns 6esonacHom
0N XKU3HW 1 340p0BbA NepcoHana aKcnayaTaumm yCTPoMCTBa, a Takxe obecnevyeHuns
HOpMaibHOM PaboThl YCTPOMCTBA B TEYEHME BCErO CPOKaA CIyKObl.

OMNACHOCTb!

OMNACHO! — yka3bIiBaeT ornacHyto CUTyaLuio, KoTopas MOXXeT HeMeLJIEHHO NMpUBeCTU K
TSKKUM TeNeCHbIM MOBPEXAEHUSAM NN NIeTaJlbHOMY UCXOLY, €C/IN ee He

npefoTBPaTUTb.

BHUMAHWNE — yka3biBaeT Ha OMacHY CUTYyaLUto, KOTOpas MOXKET NMPUBECTU K TAXKKUM
TeJIeCHbIM MOBPEXAEHNAM NN JIeTaJlbHOMY UCXOAY, eC/IN ee He NpefoTBpaTUTh.

OCTOPOXXHO!

OCTOPOXXHO — yKa3blBaeT Ha BO3MOXXHYIO ONaCHY CUTYaL Lo, KOTopas MOXeT
MPMBECTN K MOBPEXAEHUSAM NIEFKOW UKW CPeOHEN TAXKECTU, eC/IN ee He NPenoTBPaTUTb.

NMPUMEYAHUE — onucaHmne cutyauuin, He NnpeacTaBAsioLnX ONAaCHOCTU A1 XXU3HU U
300POBbA.

HaHHbIN cnMBoON 0603HaYaeT NoJsie3Hble YKa3aHna N peKoMeHOdauunn, a TakXXe COOeEPXKXUT

o
1 nHopMaumio onsa aggekTnBHon n becnepebonHom paboTsbl.

TpeboBaHusa TexHUKn bezonacHOCTH, HaneyaTaHHble Ha Kkopnyce MRDT4

9Tn TpeboBaHMNA TeXHMKK Be30MacHOCTM HanevaTaHbl Ha Kopnyce MRDT4 BMecTe co
CXeMoWn coeJUHEHUN:

Only for use with onAc Ho !

external galvanic

decoupled CT's.

See chapter

gfutrrr]eenr;TargS:If?rmers Bxo4bl naMepeHnsa ToKa MOryT NOAKYaTbCA UCKJTIOYNTESIbHO K
M3MepUTESIbHLIM TpaHcopMaTopaM ToKa (C rasibBaHMYeCcKomn
pa3BsA3Kon).

Bonee noapobHbIE NHCTPYKLMN N0 COBNIOAEHNIO TEXHUKN Be3onacHOCTH
cM. B 5> «2.5.1 TI — cTaHaapTHasa BXxoaHas niaTa M3MepeHus TOKOB
a3kl N 3aMbIKaHUA Ha 3eMJII0».
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* Caution

A Sensitive

Current Inputs

1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa

1.1.1 BakHble onpegeneHus

BHUMAHME!

HaHHbI BapnaHT MRDT4 ob6nafaeT BbICOKON YYBCTBUTENLHOCTbBIO K
CUrHanam, rno3BoJISIOLWEN N3MEPSATb TOK YTEYKM Ha 3eMto. (Bxoabl ons
TaKNX N3MEPEHUN OTMEYEHbI 3BE3O04YKON «*».)

TexHn4yeckme xapakTepuCcTMKM YyBCTBUTEJIbHOIO BXO4a N3MepPeHNs
TOKa YTEYKN Ha 3eMJI0 OT/INYAITCA OT TEXHNYECKUX XapaKTepucTuk
BX0O0B M3MepeHus (pasHbIX TOKOB. Ecnm KosdhpuumeHT
TpaHchopMaunm TpaHchopMaTopa TOKA HE COOTBETCTBYET
TpeboBaHUAM (NPEBbLILLAET HY>KHOE 3Ha4YeHne) To HopMaibHble paboyne
yCNnoBUSA MOryT 6bITb HE pacno3HaHbl.

Bonee noapobHbIE NHCTPYKLMN MO COBNIOAEHNIO TEXHUKN Be3onacHOCTH
CM. B rfiaBe «TexHu4eckme xapaktepuctukun» (> «12 TexHuyeckune
LaHHble») n 5> «2.5.1 Tl — CTaHOapTHad BXo4Hada njaTta n3MepeHus
TOKOB (Pa3bl M 3aMblKaHNA Ha 3€MJIIO».

Hangne>xalyee ncnosb3oBaHue ycrpohcrsa U BaHHOIo pykKkoBoacTtBa

OCTOPOXXHO!

He BBOOWTE B 3KCnayaTauuto yctponctso MRDT4, noka He 6yaeT BbINOJIHEHA €ro
HacTpoMKa 1 NpUeMKa.

MpoyunTanTe faHHOE PYKOBOACTBO MO 3KCMyaTaumu.

Ins HacTpoliky TpebyeMbix MYHKLUIA 3awuTbl npounTanTe > «4.1 Mogynb 3awy:
o6Las 3aWwmTa» U CooTBEeTCTBYIOWME rNaBbl B > «4 dnemeHTbl 3aLuUThi».

Mpoueaypa npvemkmn onncaHa B <> «10 Bsoa B 3KCMAyaTaLMio» U COOTBETCTBYIOLINX
pa3fenax rnaB, KOTOpble OTHOCATCS K TpebyeMbiM (hyHKUMSAM 3aLLUNThI.

CNEOYWTE HACTOSLUNM NHCTPYKLINAM

Mepen Ha4ya/ oM YCTAHOBKM, SKCMyaTalUUmn UM TEXHUYECKOro 06CNy>XKMBaHUS
o60pyn0BaHUSA TLATEbHO 03HAKOMbTECH C HACTOALLUM PYKOBOACTBOM W BCEN NpoYel
Heob6x0AMMOl AOKYMEHTaunen, OTHOCALLENCSA K KOHKPETHbLIM onepaunsM. BeinonHanTe
BCE YKa3aHusa 1 NpeaynpexaeHus rno TexHuke 6esonacHocTu, AeicTByOWME Ha
npeanpusaTUN. HeBbINOHEHNE STUX UHCTPYKLNIA MOXKET NMPUBECTU K TENIECHbIM
NoBpeXXAeHNAM U/MNn K UMYyLLLeCTBEHHOMY yLiepby.

MRDT4-3.7-RU-MAN
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1 MRDT4 — auddepeHumanbHasa 3awmTa TpaHchopmaTopa
1.1.1 BakHble onpegeneHus

LEJIEBOE NMPUMEHEHWE

HecaHKUMOHNPOBaHHOE BHECEHNE N3MEHEHNI B 060pydOBaHME UM B METOAUKY €ro
MPUMEHEHMS, BbIXOASLLEE 3a YCTAHOBJIEHHbIE MEXaHNYECKNE, IJIEKTPUYECKME N NpoYme
3KCMayaTauWOHHbIE OFPaHMYEHNS, MOXKET MOBJIEYb 3@ COOOM TPaBMbl U/UK
MaTepuabHbIi ywepb, B TOM YMCsie MPUBECTU K NMOBPEXOEHNIO CaMOro o6opynoBaHMA.
Jliobble NofgobHblIe N3MeHeHUS: (1) ABNAITCA «HENPABUJIbHBIM NMPUMEHEHNEM» U/
«Hebpe)XXHOCTbIo» B COOTBETCTBUN C TEPMUHOJIOFNEN, MPUHATON B FapaHTUAHbIX
OOKYMEHTax; COOTBETCTBEHHO, MPeanpusaTne-n3roToBnTesNb He obecneymBaeT
rapaHTUNHBLIM 06CTYy>KMBAaHNEM BCE BbiTEKalOLLME NOBPEXAEHUS, (2) OTMEHAET
OENCTBME CEPTUPUNKATOB N Pas3peLLUNTESbHbIX AOKYMEHTOB Ha AaHHoe obopynoBaHue.

lMporpamMmMmnpyemMble YyCTPONCTBA, ONMMCAHHbIE B HACTOSLLEM PYKOBOACTBE,
npefHasHayvYeHbl 4715 3alnUThl U yNpaBieHns CunoBbiM o6opyaoBaHneM n paboymnmm
YCTPONCTBaAMMN C MNTAHNEM OT UCTOYHNKOB HaNps>XeHUsa ¢ PUKCUPOBaAHHOM YacToToN,
Hanpumep dunkcmposaHHom YactoTon 50 nnm 60 Ny, OHKW He NpefHa3Ha4YeHbl oas
MCMNOJQIb30BaHUA C NPUBOAAMMN C NEPEMEHHON YacTOTON. 3TU YCTPOWUCTBA
rnpefHasHa4YeHbl 419 YCTaHOBKU B HU3KOBOJIbTHbBIX OTCEeKax naHenemn
pacnpenennTesibHbIX WNTOB CpefHero YPoBHS HanpsXXeHUs Uan B NnaHensax
JeleHTpasn30BaHHOM 3alimnTon. NporpaMMmnpoBaHne 1N HaCTPoOMKa NnapaMeTpoB
[OJIKHbI COOTBETCTBOBATbL TPEOOBAHMAM KOHLIEMLUMN CUCTEMbI 3aLLnThl (060pynOBaHMS,
3allMTa KOTOPOro OCYLLECTBJISETCA C MOMOLLbIO AaHHbLIX YCTponcTB). Heobxoammo
3anporpaMMmMpoBaThb YCTPOMNCTBO M HACTPOUTL ero napaMeTpbl Tak, 4Tobbl OHO
Hagnexxawmm obpasomM pacnosHaBasio paboyne ycnosus (cbon) n ynpasnsano nMu
(HanpuMep, NyTeM BLIKOYEHUA NpepbiBaTeNs). MNpaBnabHOE NCMONb30BaHMe TpebyeT
pe3epBHON 3aLUUTbl AOMNOJIHUTESIbHbLIM 3aLLNTHBLIM YCTPOMUCTBOM. Nepen Havyasiom
paboTbl N NoC/ie BHECEHUS N3MEHEHU B MPOrpaMMy (M3MEeHEeHUS 3Ha4YeHUN
rnapaMeTpoB), HEOHBX04MMO NMPOBECTU NCMbITAHNSA U 3a40KYMEHTNPOBATb Pe3ysibTaThl,
noAaTBep)XAatoLme COOTBETCTBME HOBOW NPOrpaMMbl U HOBbIX 3HAYEHUW MapamMeTpoB
KOHLLenuum CUCTeMbl 3aLLUThl.

B uenax KoHTposs paboTocrnocobHOro COCTOAHMUS MPOrPaMMUPYEMOro 3aLLUTHOIro
YCTPOMCTBA KOHTAKT CaMOAMarHOCTUKN (KOHTAKT Mo Hanps>XeHWeM) O0JIXKeH ObiTb
CoefINHeH C CUCTeMOW aBTOMAaTUKM MoAacTaHUMN. O4eHb Ba)KHO, YTOObLI C KOHTaKTa
CaMoanNarHOCTMKN (KOHTaKTa Nod Hanps>XXeHneM) NporpaMMmMpPyEMOro 3aLlMTHOro
YCTPOMCTBa NMOCTYNaJjio aBapuinHoe ornoBeLleHmne, Tpebytowee 6e3oTnaraTenbHOro
BMeLLUaTeNbCTBA Npu cpabaTbiBaHUN. ABapUNHbIA CUFHAM YKa3blBA€T Ha TO, 4TO
yCTponcTBo bonblie He obecrneymBaeT 3alLUUTY LEenn N cucteme Tpebyercs
obcny>xmBaHue.

Huxxe nepevncneHbl TUNoBblie 06/1aCTV NPUMEHEHUS MOAENBHOIO Psifia YCTPONCTB
JlaHHOr O TuNa:

* 3awmTa BBOAA

* 3almTa 3S1eKTpoceTH

* 3awwmTa obopynoBaHUs

e 3alwmTa TpaHchopmaTopa

* 3awmnTa reHepaTtopa
[aHHble yCTPOMNCTBa He NpeAHa3Ha4YeHbl 419 UHbIX Lenen. 9TO TakXe OTHOCUTCH K
MCMNOJIb30BaHMIO YaCTUYHO YKOMMJIEKTOBaHHOIro obopynoBaHus. MNMpeagnpunatume-
N3roTOBUTENb HE HECET OTBETCTBEHHOCTU 3a YLLePO, BbI3BaHHbLIN HELleIeBbIM
npuMeHeHnem obopynoBaHUS. BClo 0OTBETCTBEHHOCTL B 3TOM CJly4ae HeceT

noJsib3oBaTesib. B Lenax obecnevyeHns Hagnexxallero NnpMMeHeHnsa yctponcTea: CnenyeTt
cobnofaTbh TEXHNYECKME YCIOBUSA U JOMYCKKU, yCTaHoBeHHble Woodward.
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa
1.1.1 BakHble onpegeneHus

() Ycrapeswas BOKyMeHTauus

1 C MoMeHTa nybankaumm gaHHOW BEPCMN PYKOBOACTBA B €r0 TEKCT MOr/iM H6bITb BHECEHDI
n3meHeHunsa. Y1obbl ybeanTbCs, 4TO Bbl NOJIb3yeTecChb NocaefHen pefakLumen OKyMeHTa,
noceTuTe pasaen 3arpy3okK Hawero seb-canTa.

MNMocnepHAsA pefakumsa HaCTOALLEro TEXHNYECKOro pyKOBOACTBA M 0BGHOBNEHHLIN CAMCOK
ncnpaBneHUn ocTynHbl Ha Beb-cante Woodward.

e MepenanTe Ha Beb-canT KoMNaHUM (> www.woodward.com) 1 BbIMOJHUTE MOUCK
HeobXxoANMbIX OKYMEHTOB. (AeHTUhMKaToOp KaXkAoro AOKYMEHTa HanevyaTaH Ha
ero obnoxke.)

e Kpome T0ro, Ha Kaxxgom yctponcrtee HighPROTEC HaneYaTaH MHONBUAYASbHbIA
QR-koa. OTCKaHMpYNTe 3TOT KOA, N OTKPOETCS ceTeBas Nanka Co BCeEMU
COOTBETCTBYIOLWMMN OKYMEHTAMW B MocaeaHeNn BEPCUN.

Ba>xHasa nH¢opmMaumsa

B cooTBeTCcTBUM C TpeboBaHNAMKN 3aKa34MKa YCTPONCTBA YKOMMJIEKTOBaHbI MOAYJ/IbHO
(no kogam 3aka3a). Obo3HaYeHUS CoOeANHNTESIbHbIX Pa3bEMOB YCTPOWMCTBA NPUBOAATCS
Ha BEepXHeWn NaHenn Kopnyca (3n1ekTpuyeckasa cxema).

MRDT4-3.7-RU-MAN MRDT4 21
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1 MRDT4 — auddepeHumanbHasa 3awmTa TpaHchopmaTopa

1.1.1 BaxHble onpeneneHns

22

OCTOPOXXHO!
DNeKTPOoCTaTUYECKNIA pa3pas

Bce 31eKTPOHHbIE KOMMOHEHTLI B TOW UM MHOW CTEMNEHN YyBCTBUTENbHbI K
3/IEKTPOCTAaTMHECKOMY pa3paay. Ona 3aWmnTbl STUX KOMMOHEHTOB OT MOBPEXAEHWNIA
HeobXxoAVMMOo NPUHATL CNeLnaibHbIe Mepbl MO CHKEHUIO U UCKTIOYEHWTIO
BEPOSATHOCTU 3JIEKTPOCTAaTMYECKOro pa3psaaa. MNpu paboTe C yCTpoONCTBOM nnu B6113n
Hero cobnofanTe crnenyolne yKasaHus:

1. Nepepn HavyasioM TEXHNYECKOro 06CNy>KMBaHUS YCTPOMUCTBA CHUMUTE CTaTUYeCcKoe
2/1eKTpn4eCTBO C TeJla, NPUKOCHYBLUNCb K 3a3eMJIEHHOMY MeTaJIJIn4eCKOMY 06'beKTy
(Tpybe, annapaTypHOMY LUKady pamMe 1 T. Mn.).

2. i3beranTte HakonJeHUs CTaTUYECKOro 3/1eKTpn4ecCTBa Ha TeJie — He I'IpI/IMeHFII7ITe
cneuonexay 3 CUHTETUYECKUX MaTepuralJioB. |/|CI'IOJ'Ib3yIZTe XJIOMNKOBYHK NN
XJ'IOI'I‘-IaTOGYMa)KHy}O cneuonexnay, rnNoCcKoJibKy OHa He 3a4ep>XMBaeT
IJIEKTPOCTAaTUYECKNE 3apadbl TaK, KaK CMUHTETUYeCKas.

3. XpaHuUTe naacTMaccy, BUHWUI, MeHoNacT 1 NpoyMe MaTepuasibl (Hanpumep, nocyny
M3 NEeHOMOMNCTNPOSIA, OYThISIKM, KOP3MHbI Ans 6ymar, ynakoBKU U3-rog CUrapeT,
uennodaHoByto 06epTKy, KHAFM B BUHUJIOBbLIX 06/10)KKax 1 T. M.) BOAAN OT
obopynoBaHus 1 pabo4vel 30HbI.

4. He n3pnekanTe nevyaTHbIe NAaTbl U3 KOpNyca YCTPONCTBa 6e3 KpanHen
HeobxoaumocTun. Ecnm nevyaTHble naaThl Heobxo4MMo n3BaeYb, cobaoganTe
cnepytoline npasunia:

» Y6enuntecb B 6besonacHoCTun M30JIMPOBaHUA OT UCTOYHMKA NMUTaHUA. Bce
COeoNHUTENN A0JIXKHbI ObITb OTCOEeANHEHDI.

* [lpnKacaTbCa MOXXHO TOJIbKO K Kpasm [1IMM.

* He npukacanTecb pyKaMu K 3JIEKTPMYECKMM NPOBOAHUKAM, KJIEMMAM UKW OPYTrUM
NMPOBOAALLUM YCTPONCTBAM MeYaTHOW MJaThl.

* [Mpn 3ameHe MMM HoBas MMM gosiXkKHa HaXo04UTbCSA B NJ1IACTUKOBOM
HE3JIEKTPU3YIOLLEMCSA 3aLLNTHOM NaKeTe, NOKa Bbl He ByaeTe roToBbl €€
yCTaHoBUTb. Cpa3y nocsie geMoHTa)ka ctapown MMM co wkada ynpasaeHus
Heo6X0ANMO MOMECTUTb €€ B HEJIEKTPU3YIOLMACA 3aLLUNTHbLIA NaKeT.

Ona npefoTBpaLLEHNSA NOBPEXOEHUSA D/TEKTPOHHBIX KOMMOHEHTOB BC/1e4CTBME
HernpaBubHOro obpalleHns 0bpaTUTECh K TEXHNYECKON MHCTPYKLUN KOMMOAHUN
Woodward (82715) «PykoBoACTBO Mo 06CNy>XNBaHUIO N 3aLLNTE 3IEKTPOHHbIX
YNPaBASOLMX YCTPONCTB, MeYaTHbIX MNJaT N MOAYIEN».

Woodward coxpaHsieT 3a cobon npaBo B 11060 MOMEHT BHOCUTb U3MEHEHUS B TEKCT
HacTosLwero AokyMeHTa. MHdopmauums, npepnoctasneHHas Woodward, cumTaeTcs
TOYHOM N HageXXHon. Tem He MeHee, Woodward He HeceT OTBETCTBEHHOCTU 3a ee
[OCTOBEPHOCTL, 3@ UCKJII0YEHNEM CMNELINaIbHO OrOBOPEHHbIX Cy4aes.

© 2020 Woodward. Bce npaBa 3alMLLEeHbl.
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa

1.1.2 CnmBOJIbl U onpenesieHns

1.1.2 CuMBObI M ONpepeneHus
CxemMa nogokKJ/Ilo4YeHnsl, Hane4dyatTaHHasa Ha Kopnyce

Ha kopnyce ycTpoinctBa MRDT4 3akpenieHa cxema noakaoyYeHus (nposoaku). Ha aton
CXeMe MoKa3aHbl BCe pa3beMbl JaHHOI0 KOHKPETHOIr0 BapnaHTa YCTPOMCTBa.

Tabnuuy cMMBOJIOB, KOTOPble MOryT 0ToBparkaTbCs Ha 3TOW CXeMe, MOXXHO HalWTK 34eChb:
5> «1.1.2.1 YcnoBHble 0603HaYeHUS 3NEKTPUHECKUX CXeM»

OnopHasa cucTeMa CTPeJIOK Harpy3Kku

e O6bIYHO ncnonb3lyeTca «ONopHasa cMCTEMa CTPENOK Harpy3kn» — A7 Harpy3ok
(noTpebnsemon sHeprun) nnn «OnopHas cMCTemMa reHepaTopa» — 414
reHepaTopoB (FreHepnpyeMon sHeprun).

* Bce ycTponcTaa 3awnTtbl HIghPROTEC (Kpome yCTpOMNCTB 3allMThl FeHepaTopa)
NCMONb3YIOT TOJIbKO 3/1IEMEHT «OnopHan cUCTEeMa CTPEJSIOK Harpysku».
YcTponcTBa 3almThl FeHepaTopa paboTaloT Ha OCHOBe 371eMeHTa «OnopHas
cucTeMa reHepartopa».

* DTO OTHOCUTCSH K HanpassieHUsaM 1 pa30BbIM yraam. Pa30BbIN Yros onpenensercs
KaK yrosa mexxnay a3sopoM Toka 1 ha3opoM HanpsKeHuns.

® CTpeJ'IKI/I TOKa N Hanpsa>XeHna OO0JIKHblI CHATAaTbCA NMOJIOXKNTEJIbHbIMU B
HarnpaBJiIeHNN CTPEJIKA.

Tunorpagckme obo3HavYyeHns

® «I'Iapameprl obo3Ha4YaloTCa ABOVIHLIMU ripaBbiMy 1 JieBbIMW CTPEJIKaMun 1
BblAEJIATCA KYpCBOM. »

¢ «CUTHAJbI o603HavatoTCa OBOWNHBLIMW NPaBbIMU N NIEBLIMUK CTPESIKAMU U
BbIAENATCA ManbiMN NPOMNUCHLIMK ByKBaMu.»

e [MyTn obo3HayvatoTCa cKkobkamm.]
e Ha3BaHus nporpaMMHbIX MPOAYKTOB U YCTPOVICTB BblAE/SIOTCA KYPCUBOM.

e Ha3BaHusa Moay/ien n IK3eMISap0oB (3J1EMEHTOB) BbIAE/ISAIOTCA KYPCUBOM U
nog4epKUBaHNEM.

* «KHOMKW, peXXnMbl N 3aNMnUCN MEHIO obo3HayvatoTCH npaBbiMN N NeBbIMN CTPEJIKaMN.»

¢ @@® Onop nsobpax

HyMepoBaHHbIe CUrHasbl Ha d)yHKuMOHaﬂbeIX cxeMax

CurHanbl, 0603Ha4YeHHble LNGPON B KPYXKKE, HY>KHbI ANS YKa3aHNA B3aUMOCBA3EN
Mexay pa3HbIMM cxeMaMu. To eCTb, Hanasa TaKylo Lndpy B KPy>KKe rae-To cseBa Ha
0iHOW CXeme, MOXKHO ByeT yTOYHUTbL Ha Apyrov cxeme, rae MMeHHO reHepupyeTcs
OaHHbIA KOHKPETHbIN CUTHa.

Mpn 3TOM BCe LUUGPLI B KPY>KKe, 0TOBparkatoLMecsi Ha TOM NN MHOM Cxeme crnpaBa
(HanpuMep, Kak BbIXOAHOW CUrHaJ), MepeyncsieHbl B rnaBe «YkasaTesb».
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1 MRDT4 — auddepeHumanbHasa 3awmTa TpaHchopmaTopa

1.1.2.1 YcnoBHble 0603HaYEHNSA INTEKTPUYECKUX CXEM

1.1.2.1

24

YcnoBHble 0603HaYeHun IJIEKTPUHEeCKUX cxemMm

3pecb npmeeneHbl yCJI0OBHbIE 0603HaveHuns Pa3JIN4HbIX TUMOB yCTpOI?ICTB, Hanpmnmep
3alnThl TpaHcopMaTopa, ABUraTens, reHepaTopa u T. n. NMNo3ToMy Ha KOHerTHOIZ
3ﬂeKTpI/ILleCKOIZ cxeme gnd yCTpOI7ICTBa MOTryT NPUCYTCTBOBaTb He BCe 0603HaveHuns.

FE

MntaHune
Ih.A

Ih.B

Ih.C

3lo

Ip.A WL ...
Ip.C W1

Ip. A W2 ...
Ip.C W2

3lo W1,
3lo W2

UA

UB

ucC

UAB

UBC

UCA

VX

UBbIx
HET / NC
LBx
COM

Bbixono+,
AHanor BbIX

Bxoa-,
AHanor BXx

H_3

MopknoyeHne K paboyeMy 3asemnenuio (cM. pasgen 5> «2.2.1
3azemnieHne»89)

MooknoyeHre K BCNOMOraTeslbHOMY NCTOYHUKY NMUTaHUA

Bxon ¢a3Horo Toka L1 (B HEKOTOpPbLIX CTpaHax obo3HavyaeTcsa Kak «lA»)
Bxon ¢a3Horo Toka L2 (B HEKOTOpPbLIX CTpaHax obo3HavyaeTcsa Kak «IB»)
Bxon ¢a3Horo Toka L3 (B HEKOTOpPbLIX CTpaHax obo3HavaeTcsa Kak «IC»)
Bxop TOKa yTe4ykn Ha 3eMJIto

Bxon ¢asHoro Toka L1...L3, ctopoHa o6mMoTkK 1
Bxon casHoro Toka L1...L3, ctopoHa o6MOTKK 2
Bxopn Toka yTe4ykun Ha 3eMsto, CToOpoHa obMoTkM 1/2

Hanps>xeHne mexay ason L1 n HenTpanblo (B HEKOTOPbIX CTPpaHax
ob6o3HavaeTCa Kak «UA»)

Hanps>xeHne mexay a3on L2 n HenTpasnbio (B HEKOTOPbIX CTPaHax
o6o3HavaeTcs Kak «UB»)

Hanpsi>xeHne mexay a3son L3 n HenTpasbio (B HEKOTOPbIX CTPaHax
ob6o3HavaeTcs Kak «UC»)

JNlnHenHoe Hanps>xeHne Ul2 (B HEKOTOpPbLIX CTpaHax obo3HavYaeTcsa Kak
«UAB»)

JNlvuHeHoe HanpsaxeHe U23 (B HEKOTOPLIX CTpaHax 0603HaYaeTcs Kak
«UBC»)

JlnHenHoe Hanps>xeHue U31 (B HEKOTOpPbIX CTpaHax obo3HavYyaeTca Kak
«UCA»)

l'IETBepTI:.»II7I I/I3MepVITeJ'IbeII7I BXo4 ONnA N3MepeHuna oCtaTo4yHOro
HanpaxeHna nan npoBepkKn CUHXPOHMN3aLnn

PenenHble BbiXoabl

KOHTaKTHbIN BbIX04, HOPMaJZIbHO PAa30MKHYTbIN /3aMKHYTbI
Lincposon Bxoa

Obliee noagkoyeHne UNPOBLIX BXOLO0B

AHanorosbi Bbixond + (0/4...20 mA nnn 0...10 B)
AHanorosbii Bxon (0/4...20 mA nnn 0...10 B)

He nogknto4yeHo

MRDT4
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa

1.1.2.1 YcnoBHble 0603HAYEHNSA INTEKTPUYHECKUX CXEM

HE He ncnosb3oBaTb
NCNOJIb3OBATb

KC KOHTaKT CaMoOOMarHoCTUKK

GND 3a3zemsieHne

3kpaH BY JKpaH coegunHuTenbHoro kabens

OnT_Kabenb ONTOBOJIOKOHHOE CoeANHEeHne

Ontlyforlus?wit‘h TONbKO ON5 UCNOJIb30BaHUSA C BHELWWHUMIN TT C rasibBaHN4YeCcKom
external galvanic

decopled CTs. | PA3BSA3KON. CM. rnaBy «TpaHCOpMaTopbl TOKa» PYKOBOACTBA.

See chapter

Current Transformers| (C vy, 5> «2.5.1 T| — cTaHAapTHasa BXOAHaA NiaTa U3MepeHns TOKOB
a3kl N 3aMbikaHMS Ha 3eM10»100.)

A * Caution MpepynpexaeHne! YyBCTBUTENbHbIE BXOAbl U3MEPEHNSA MaJiblX TOKOB.

Curentiputs | (Cm, 5> «2.5.2 Tls — nnata namepeHns TOKOB a3kl U Masibix TOKOB
3aMblKaHWA Ha 3emnt0»103.)
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1 MRDT4 — auddepeHumanbHasa 3awmta TpaHchopmaTopa
1.1.2.2 CuMBOJIbl HA (PYHKLMOHaJIbHbIX CXeMax

1.1.2.2

3au .
Bak KomOTknA

Hass .
BnkKoMOTKA

Cuctlap
penbTa gu - pexxum

HPT_YO05

Ha3s . TpeB_genbTa du

Has3B . akT_

N
HPT_Y06

3all. aKT.
@ . aKT_

26 MRDT4

CumMBONbI Ha d)yHKI.I,VIOHaJ'IbeIX cxeMmax

3HaYeHUAa HacTpoek

B BepxHel paMKe Ha CxeMe C/ieBa NpuBeLeH
06bIYHbIN CMMBOJ 3HAYEHUS HACTPOWKM,
MNCMONb3YIOLWMNCSA Ha PYHKLMOHANbHbIX
cxeMax. HazBaHMe HaCTPOMKM yKa3blBAaeTCH MO
Ha3BaHMAM MOAOY/A U NapaMeTpa,
pa3geneHHbIM TOYKON «.».

BTopon npumep. N3-3a BbICOKOr0 YPOBHS
MOAYJIbHOCTU 3aLMTHbIX YCTPONCTB
HighPROTEC noruka, onncbiBaemas B
PYHKLMOHANbHbIX CXEMaX, 4aCTO NPMMEHSAETCS
B HECKOJIbKUX MOAyNax. B Taknx cny4vasnx
MPUBOANTCA TOJIbKO CUMBOJINYECKOE Ha3BaHue
MoAayns, Hanpumep, «Ha3B». B Ha4yane cxemsbl
3HaYeHne «Ha3B» yKa3blBaeTCHA B BUAE CrNCKa
MoAyfien, K KOTOPbIM MPUMEHUMa AaHHas
cxeMma.

B penkunx criyy4asax HeOBX0AUMO TakXXe yKasaTb
NMyTb MEHIO (U KaK MUHUMYM 3J1IEMEHT MEHI0
BEPXHEro ypoBHS), MOCKOJIbKY yKa3aTb
KOHKPETHY HaCTPOWKY TOJIbKO MO MMEHU
Moaynsa u napameTpa 6bino 6ol
3aTpyAHMTEesNbHO. B TpeTbeM npumepe
HacTpoKrKa «gesibTa (u - pexnm» obo3HavYeHa
KakK mapaMeTp y4acTka (TO eCTb NUCKaTb ee
cnepyeT B BETBU MeHio [CucTlap]).

JononHntenbHoe npnMmedaHmne. Ha scex
cxeMax, NpuBefeHHbIX B 3TOM LOKYMeEHTe,
nmeeTcs 0603HaYeHNE, BbINOJIHEHHOE MENIKUM
wpundgTom. B naHHOM cny4ae 310 «HPT Y05».
Tak 0603Ha4YaeTCa Ha3BaHUE CXEMbI, TO €CTb
3TO €e YHUKalbHbI ugeHTupuKaTop.
EcTecTBEeHHO, OH He ABASETCSA HM Ha3BaHMeM
napaMeTpa, HU KaKUM-N1Mbo MHbIM 3JIEMEHTOM
onucbiBaeMon norvkn. Ha scex
PYHKUNOHaNbHbIX CXEMax nMeeTCs
NOeHTU(UKaTop, BKIOYaOLWKMn B cebs
CUMBOJIbI «_Y»,

BxoaoHble U BbIXOAOHbIE@ CUTHaNbI

CBepxy noka3aH OBOUYHbIN (BbIXOOHOWN)
CUrHan.

Hu>xe NyHKTUPHON nnHuen obo3HavYeHo
N3MepeHHoe 3Ha4yeHmne (TO eCTb aHasIoroBbIN
CUrHan).

HuwxHAS cTpoka, cfieBa: HyMepoBaHHbI
BXOOHOM CUrHaN; cnpaBa: HYMEpPOBaHHbIN
BbIXOOHOW cUrHan. C TeXHNYECKON TOYKU
3PEHMNS OHU HUYEM HE OT/IMYaTCH OT
«06bI4YHbIX» (HEHYMEPOBaHHbIX) CUTHAJIOB.
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Hass .
Bbibop UX

n3MepeHo

N |-

paccynTaHo

Hass .
BHBAK1

HeT NpucB_

1..n_Cnnc_Ha3H_

%(U2/U1) > 40%

%(U2/U1)
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HPT_Y07

HPT_Y08

HPT_Y09

1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcdopmaTopa

1.1.2.2 CMBOJIbl HA PYHKLMNOHAIbHbIX CXeMax

OfOHaKo 3TW CUrHanbl OT06pa)KaIOTCF| Ha
HECKOJIbKNX pa3HbIX CXeMaX, N HyMepauuna
nomMoraeT NaeHTNPULNpoBaTb N HAXOAUTb UX
Ha CTpaHMUaX TEXHNYECKOro pykoBoacCTBa.

[Mpn 3TOM BCe LUdPLI B KPYXKKeE,
oTobparkatowmecsa Ha TON NN NHO CXeMe
cnpaBa (Hanpumep, Kak BbIXOLHOW CUIFHa),
rnepeyncsieHbl B rnaBe «YkasaTesib», 4TO
MO3BONAET YTOYHUTL, F4e UMEHHO
«reHepupyeTcs» TOT WIN NHOW KOHKPETHbIN
CUrHan.

Ecnuv B Ka4yecTBe 3HAaYE€HUS HACTPOMNKM
napameTpa «Ha3B . Boibop UX» 3agaHo
«M3MEepPEeHO>», TO BbIX0oA 1 aKTUBEH, a Bbixod 2
HEeaKTUBEH.

Ecnu B Ka4yecTBe 3HaYE€HUS HACTPOMKMN
napameTpa «Ha3B . Boibop UX» 3apaHo
«paccyMTaHoO», TO BbiIX04 1 HEAKTUBEH, a
BbIXO[ 2 aKTUBEH.

3HayeHne HaCTPOMNKN NapameTpa «Ha3s .
BHB/1K1» siBNSieTCA HE OAHUM N3 3JIEMEHTOB
NMPOCTOro HEM3MEHHOr 0 CNMCKA HAaCTPOeK, a
APYrM napaMeTpoM (Kak npaBuio, ABONYHbLIM
BbIXOAHbLIM CUIHaJIOM), Ha3Ha4YaeMbIiM U3
Ccnuncka napameTpos.

3TO 3HAYMT, YTO HacTpaMBaeMbln NapamMeTp
npuHUMaeT 3Ha4YeHue Ha3Ha4YeHHOoro
napameTpa. K npumepy, B cJiy4ae ABOUYHOIroO
BbIXO4HOrO CUrHaa 3TO O3HA4YaeT, 4To
napameTp «Ha3B . BHb/ik1» aKTUBEH, NOKa
AKTMBEH Ha3HAYeHHbI BbIXOAHOWN CUTHaI.

Ecnu cMrHanoB He Ha3Ha4YeHO, TO BbIXOL
MOCTOAHHO HEAKTMBEH (M aKTUBHbLIM ByaeT
TOJIbKO MOJie «HeT MNPUCB_», KOTOPOE B 3TOM
npMMepe He NOAKJIKYEHO).

[lBa Tuna yCTPONCTB CpaBHEHMUSA («TpuUrrepsl
WMnuTTa»)

BepxHsa cTpoka. Ecnm 3Ha4YeHne aHanoroBoro
BXOAHOI0 CUrHana (34ecb: KoapuumeHT No
Hanps>xeHunto %(U2/ULl)) npeBblwaeT
yKa3aHHoe noporosoe 3Ha4veHune (3geck: 0,4)
TO BbIXO[ CTAHOBUTCSH aKTMBHbIM (MpUHUMaeT
Jlornyeckoe 3HayvyeHume «1»).

HumxHAa cTpoka. PYHKLUKMA 3TOro Tuna
MPOTUBOMOJIOXKHAA: €C/IN 3HaYeHue
aHanorosoro curHana lp.A HU>XKe Noporosoro
3Ha4YeHns (30ecCb: 3HaYeHUe HAaCTPOMNKN
napameTpa «/<»), TO BbIXO4 CTAHOBUTCH
AKTUBHbIM.
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1 MRDT4 — auddepeHumanbHasa 3awmTa TpaHcopmaTopa
1.1.2.2 CuMBOJIbl Ha (PYHKLMOHaJIbHbIX CXeMax

Coom o CTyneHb ¢ TalMepoM. Ecnn Bxog cTaHeT
aKTUBHbIM, TO BbIXOJ, CTAHET aKTUBHbIM MO
t-Bbia Bk NCTEYEHNUN BPEMEHN tgyj (YCTaHaBAMBaET
_ [ton Toff | s 3HaYeHune «t-Bblg BK/1», 3aAepKKa
— g BKJIOYEHUS).

Ecnu Bxoa cHoBa CTaHET HEAKTUBHbLIM, TO
BbIXOAHOW CMIHas CTaHEeT HEAKTUBHbIM MO
NCTEeYEHUN BPpEMEHW, 3alaHHOIr0 BTOPbIM

3Ha4YeHMeM (3a4epr)KKa BbIKOYEHUN tgykn,

yCTaHaBANBAETCS 3HaYeHne «t-Bblg BbIKII»).

o5 Bpems ynepxaHus. 3To MMMy b,

¥ PN ST (UL 3anyCKalLWmnncs rno BXo4HoOMy curHany (B
— Lt — laHHOM CJlyYae ANINTENIbHOCTb MMMy JibCa
HacTpanBaeTCs C MOMOLLbIO NapameTpa).

HPT_YX0

OO6bIYHbIN Habop nornyecknx onepatopos: U,

ﬂ NN, nckntovatowee UK (XOR) (cnesa
O Hanpaso). BTopon BXO4HOW CUIrHaa onepaTopa

XOR aHHynnpyeTcs.

HPT_YX1

RS-Tpurrep co cbpoLLueHHbIM NPNOPUTETOM.

HPT_YX2

CYyeTyunK C 3anyCcKOM Mno (PpPoHTY.

V
P
HPT_YX3

Monocosown hunbTp (cnesa: IH1, cnpaga: IH2).

I

HPT_YX4
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1 MRDT4 — gudpdepeHumanbHasa 3awmTa TpaHcopmaTopa

1.2 CBepeHunsa ob ycTponcTee

1.2 CBepeHusa 06 ycTpoucrtee

KoMnneKkT nocraBkm

CO)J,ep)KVIMOE KOMIMNIEKTa MNMNOCTaBKW:

(1) TpaHcnopTHas ynakoska
(2) 3alMTHOE YCTPONCTBO
(3) KpenexHble ranku

(4) TecToBbIN OTHET

MpoBepbTe KOMMJEKTHOCTb MOCTaBKW NpW NosyYyeHnn obopynoBaHms (B COOTBETCTBUM C
TPaAHCMOPTHOM HaK/aAHON).

Y6e,£|,|/|Ter, 4YTO 3aBOACKasA TaﬁJ'IVI‘-IKa, coegnHnTesibHaAa cxemMa, Kog Tuna n onmcaHme
YyCTPOWCTBa COOTBETCTBYIOT 3aKasy.

B cnyyae BO3HUKHOBEHMSA 3aTpyaHeHUn obpaTutech B oTaen obcnyxmBaHma (agpec
HaxoOMTCs Ha 3aAHen cTpaHuue 06s10KKN).

Obnactb 3arpysku

Bcio TexHMYecKy AOKYyMeHTaLuto (PyKOBOACTBO MOJib30BaTesf, CMpaBoyHoe
PYKOBOACTBO M T. A4.) U hannbl HacTponkn onsa npunoxeHun Windows (Smart view,
DataVisualizer, PegakTop cTpaHuuy, SCADApter) MO>XHO 3arpy3nTb (becnnaTHO)
HernmocpencTBEHHO C canTa => http://wwdmanuals.com/MRDT4-2.

Kpome Toro, aToT Beb-agpec ykasaH Ha Kopnyce caMoro ycTpoincTea B Buae QR-koaa.
DVD-auck nponykra

OTAaeNbHO MOXXHO 3aKa3aTb DVD-AUCK NpoAYyKTa CO BCEN TEXHUYECKON OOKYMEHTaumnen
(pykoBOACTBO MOJsIb30BaTENS, CNPaBOYHOE PYKOBOACTBO U T. 4.) U hanlaMn HaCTPOMKMK
ansa npunoxeHun Windows (Smart view, DataVisualizer, PegakTop cTpaHuy, SCADApter).
Tak nonb3oBaTeNu, He MMeloLLMe NOAKAYEHNA K MHTEepHeTY, MOryT NOoay4YnTb BCe
hannbl, KoTopble He06X0AMMbI UM MOTYT NPUrOANTLCA NPU BBOAE YCTPOWCTBa B
3KCnyaTauuto.
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1 MRDT4 — auddepeHumanbHasa 3awmTa TpaHchopmaTopa
1.2 CBepneHunsa 06 ycTponcTee

XpaHeHue

3anpelaeTca XpaHUTb YCTPOMCTBO BHE MOMELLEeHNA. YCTPOMNCTBO c/leayeT XpPaHWTb B
CYyXOM, XOpPOLUO NPOBETPMBAEMOM MNOMELLEHUN (CM. «TEXHNYECKMNE OaHHbIEY, = «12
TexHUn4yeckre AaHHbIe»).

bartapes

BaTapes npefHa3HavYaeTCs A9 pe3epBHOro NMTaHMS YacoB peasibHOro BPEMEHU NMpu
obecTo4YMBaHMN YCTPOMCTBA 3aLlMThI.

MoCKONbKY OHa He NCMOob3yeTCs NMpu HopMaJibHOW paboTe ycTponctea MRDT4,
0XXNOAETCs, YTO NPU HOPMaJbHbIX YCJIOBUSIX SKCMJlyaTauun ee 3aMeHa He noTpebyeTca B
Te4yeHune BCero cpoka cnyxbbl yctponctea MRDT4. Ecnu e 3aMeHa 6aTapen BCe-Taku
notpebyeTcs, To Heobxoanmo byaeT oTnNpaBuUTb ycTponcTeo MRDT4 npounsBoanTesnto
AN cepBUCHOro o6cny>XmnBaHUA.

Yaanenune 6artapen no ucredeHumn cpoka cnayxxbsi ycrpoiicrsa MRDT4
CnepyeT BbiNaaTb BaTapelo NNn «NepeKkyCuTb» KOHTAKThI.
JononHnTenbHble CBeAEHUA CcoAep>XaTcsa B NnacnopTe 6e30nacHOCTM NPOAYKTa,

npenocTtaBieHHOM nponsesognTenem batapen (Panasonic, Tun 6atapen: BR2032 — =>
http://panasonic.net/ec/). Cm. Takxe pasgen > «YTunmsauus» Hnxe.

YTunnmnsaunsa

[laHHOe 3almMTHOe YCTPONCTBO COAEPXKNT
baTapelo n NOTOMYy OTMEYeHO CYIMBOJIOM,
yTBEepXAeHHbIM anpekTmuson EC 2006/66/EC.

BaTapen moryT HaHeCcTu BpeL Opr)Ka}OLLI,eIZ cpepe. lNoBpexaeHHble Ui HENPUrogHble
Ona ncnojib3oBaHMA 6aTape|/| cnepnyeTt YTUan3npoBaThb B cneunasjibHO npegHa3Ha4YeHHbIX
ona 3Toro KOHTeIZHean.

O6bIYHO YTUAM3ALNS JIEKTPUYECKUX YCTPOUCTB 1 BaTapel perinamMeHTUpyeTcs
TpeboBaHUAMN U HOPMAMK, AEACTBYIOLLIUMN B CTPAHE NOJIb30BaTeNS.
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcdopmaTopa

1.2.1 brnaHK 3aka3a yCTpPOMCTBa
1.2.1 BbnaHk 3aka3sa ycTpoucTBa

Oudd 3awmta TpaHcchopmaTopa

MRDT4 2 # # # # #
Kopnyc Oucnnen LUundposbiePenenHsle UHTEepd.
BXO A bl BbIXOoAbl  ANA
BHELUH.
Bbnok
TAC
B2 KK- 8 7 v A
aucnnen,
128 x 64
nukcens
B2 KK- 16 13 v D
ancnnen,
128 x 64
nukcens

Bepcua obopypoBaHua 2

®a3HbI TOK 5 A/1 A, TOK 3aMblKaHUa Ha 3emato W1 /W2 5 A/1 A 0

[

®a3Hbin TOK 5 A/1 A; W1: YyBCTBUTEbHbIN TOK YTE4YKN Ha 3eMsito 5 A/1 A, W2:
Tok yTe4ykun Ha 3emyi0 5 A/1 A

®a3Hbin TOK 5 A/1 A; W1: Tok yTedyku Ha 3emto 5 A/1 A, W2: HYyBCTBUTESIbHbIN 2
TOK yTeyku Ha 3emnio 5 A/1 A

®a3HbIN TOK 5 A/1 A, 4yBCTBUTENbHbIN TOK yTe4YKM Ha 3emnao 5 A/1 A W1 /W2 3
Kopnyc n KkpenneHue

Kopnyc ona MOHTa)ka Ha asepue A
Kopnyc gia ycTaHOBKN B 19-0101MMOBYO CTONKY B
NpoTtokon ceazu ()

bes3 npoTokona

Modbus RTU, IEC60870-5-103, DNP3.0 RTU | RS485/pa3bemebi

Modbus TCP, DNP3.0 TCP/UDP, IEC60870-5-104 | Ethernet 100 MbuT/c/R/45

A
B
C
Profibus-DP | onToBo/10KOHHOE coeanHeHne/pa3bemMm ST D
Profibus-DP | RS485 D-SUB E
Modbus RTU, IEC60870-5-103, DNP3.0 RTU | 0nT0BO/IOKOHHOE coeanHeHne/pa3bemM ST F
Modbus RTU, IEC60870-5-103, DNP3.0 RTU | RS485/D-SUB G
IEC61850, Modbus TCP, DNP3.0 TCP/UDP, IEC60870-5-104 | Ethernet 100 MbuT/c/RJ45 B

IEC60870-5-103, Modbus RTU, DNP3.0 RTU | RS485 /pa3bemsbi I
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1 MRDT4 — auddepeHumanbHasa 3awmTa TpaHchopmaTopa
1.2.1 bnaHK 3aKa3a yCTpPOMCTBa

Oudd 3awmta TpaHcchopmaTopa

MRDT4 2 # # # # #
Modbus TCP, DNP3.0 TCP/UDP, IEC60870-5-104 | Ethernet 100 M6uT/c/R/45

IEC61850, Modbus TCP, DNP3.0 TCP/UDP, IEC60870-5-104 | onTudeckuii pa3rem Ethernet K
100 M6uT/c/mynneKcHbili pa3bem LC

Modbus TCP, DNP3.0 TCP/UDP, IEC60870-5-104 | onTuyeckuii pazbem Ethernet 100 L
M6uT/c/aynneKkcHbivi paz3bem LC

IEC60870-5-103, Modbus RTU, DNP3.0 RTU | RS485 /pasbemsbi T

IEC61850, Modbus TCP, DNP3.0 TCP/UDP, IEC60870-5-104 | Ethernet 100 MbuT/c/RJ45

Oonuusa oNa arpeccMBHOM cpenbl

Het A
KoHpopMHOe nokpbiTUe

JocTynHble A3bIKOBble HACTPOUKM MEHIO

AHrAnncknim (CLLA)/HEMeUKN/MNCNaHCKUIA/PYCCKNN/NONbCKNA/NOPTYranbCkmnn (bpasunnmsa)/
PpaHLY3CKUA/PYMbBIHCKUI

Mpouune byHKUUMN

DYHKLMN ynpaBrieHnsa He 6onee 4yeM 2 KOMMYTaLMOHHBLIMU YCTPONCTBaMU, 40 80 NOrnyeckmx
ypaBHEHUN.

NHTepdeinc IRIG-B ona cuHxpoHU3aLmnm BpeMeHN.

' (*) Ons Kaxaoro BapuaHTa CoegnHEHNS MOXKHO NCMO0JIb30BaTb TOJIbKO OAWH MPOTOKON

CBA3N.

B (oToenbHoM) ookyMmeHTe «CxeMbl npoBoakKu yctpoucrtsa MRDT4» npeacrasneH
KOMMJIEKT annapaTHbIX MogyJIen A8 Ka)KA0ro U3 AOCTYMHbIX KOOOB TUMa.

dyHKUMA Pa3gen «Koabl MpoTOKOa CBA3U» npeacTasnaseT cobon 0630p (B Buae

Tabnnubl) BCcex BapnMaHTOB CBA3UN C NepekKpeCTHbIMN CCbIJIKaM Ha BCe OnncaTesibHble
rNnaBbl JaHHOIN0 pPyKoBOACTBa MOJIb30BaTeENA.

MporpammMHoe obecnevyeHne ons NnapamMeTpusaunnm n aHanmsa Smart view BKIOYEHO B
KoMnnekT ycTpouncts HighPROTEC.

Smart view MOXXHO MOAKJIOYNTL K ycTponcTBy MRDT4 4yepe3 nHtepdgenc USB Ha
nepegHen naHenn nnm vyepes nHTepgenc Ethernet (RJ45, npu Hann4un).
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa
1.2.1.1 O630p rpynn cbopku

1.2.1.1 O630p rpynn c6opkmu

OCHOBHbIM BapaHTaM COOTBETCTBYIOT canegyrowmne rpynnbl C60pKI/IZ

Kop TMna cnot X1 cnot X2 cnot X3 cnot X4 cnot X5 cnot X6

MRDT4-2A... LIBx-8 X1 ORG6 TI/Tls TI/Tls — —

MRDT4-2D... LIBx-8 X1 OR6 OR6 DI8
cnoT X3:

e MRDT4-2x0..., MRDT4-2x2...: Tl

e MRDT4-2x1, MRDT4-2x3......: Tls
cnioT X4:

e MRDT4-2x0..., MRDT4-2x1...: Tl

e MRDT4-2x2, MRDT4-2x3......: Tls
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1 MRDT4 — auddepeHumanbHasa 3awmta TpaHchopmaTopa
1.2.1.2 Koabl NMpOTOKOJ1a CBA3N

1.2.1.2 Koabl npoToKoOJia CBA3M

34

B cnepytowen Tabnuue nepevncnenbl 6ykBbl «[TapamMeTpoB CBA3U» U3 KOOa 3aka3a (cMm.
=> «1.2.1 BnaHk 3akasa YCTPONCTBa»), @ TakXXe COOTBETCTBYOWMNE NHTEPhENCHI U
MPOTOKOJIbl CBA3U, KOTOPbIE A0CTYMHbI C AaHHbLIM BapMaHTOM 3aKa3a.

UHTepdenc AocTynHble NPOTOKO/bI CBA3M

— be3 npoTokosia

RS485 / pa3bemsbi Modbus RTU, IEC 60870-5-103, DNP3.0 RTU
=> «2.11.1 Modbus® RTU/IEC => «3.7.2 Modbus®»

60870-5-103 4yepe3 RS485»
> «3.6 IEC60870-5-103»

o[ 000 0] Lt «3.5 DNP3»

123456
Ethernet 100 M6uT/c / RJ45 Modbus TCP, DNP3.0 TCP/UDP, IEC 60870-5-104
> «2.9.1 Ethernet — RJ45» > «3.7.2 Modbus®»
=> «3.5 DNP3»
IZI > «3.7.1 IEC 60870-5-104»
OMTOBOJIOKOHHOE COeANHEHNE / Ppa3beEM Profibus-DP

ST

= «3.3 Profibus»
= «2.11.2 Profibus DP/Modbus® RTU/IEC
60870-5-103 4yepe3 oNTOBOJIOKOHHOE

coeuHeHne»
RxD TxD
RS5485 / D-SUB Profibus-DP
= «2.11.3 Profibus DP 4yepe3 D-SUB» => «3.3 Profibus»

0(=)o)

OMTOBOJIOKOHHOE COeANHEHNE / pa3beEM Modbus RTU, IEC 60870-5-103, DNP3.0 RTU
ST

> «3.7.2 Modbus®»
s> «2.11.2 Profibus DP/Modbus® RTU/IEC

60870-5-103 4yepe3 ONTOBOJIOKOHHOE =~ «3.6 IEC60870-5-103»
coegnHeHune»
s> «3.5 DNP3»
RxD TxD
RS485 / D-SUB Modbus RTU, IEC 60870-5-103, DNP3.0 RTU
s> «2.11.4 Modbus® RTU/IEC s> «3.7.2 Modbus®»

60870-5-103 4yepe3 pasbeM D-SUB»
=> «3.6 IEC60870-5-103»
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# WNHtepdenc

020

B  Ethernet 100 M6buTt/c / Rj45

L=> «2.9.1 Ethernet — RJ45»

L]

I RS485 / pa3bemel

<> «2.11.1 Modbus® RTU/IEC
60870-5-103 4yepe3 RS485»

[s|J 000 0H]s]

123456

Ethernet 100 M6uT/c / R/45

L=> «2.9.1 Ethernet — RJ45»

L]

K  Ontuyeckun pas3bem Ethernet 100
M6uT/c/aynneKcHbivi pa3bvem LC

= «2.11.5 Ethernet/TCP/IP yepes
OMNTOBOJIOKOHHbIN Kabenb»

RxD TxD

L Oontunyeckuy pasbeM Ethernet 100
M6uT/c/aynneKcHbivi pa3bem LC

= «2.11.5 Ethernet/TCP/IP yepes
OMNTOBOJIOKOHHbIN Kabenb»

RxD TxD

T RS485 / pa3bemel

s> «2.11.1 Modbus® RTU/IEC
60870-5-103 4epe3 RS485»

MRDT4-3.7-RU-MAN

1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa

1.2.1.2 KoZbl NPOTOKOJ1a CBA3U

,l.'locryngle npOTOKOﬂbl CBA3N
L5~ «3.5 DNP3»

IEC 61850, Modbus TCP, DNP3.0 TCP/UDP, IEC
60870-5-104

=> «3.4 IEC 61850»
s> «3.7.2 Modbus®»
=~ «3.5 DNP3»

s> «3.7.1 IEC 60870-5-104»

IEC 60870-5-103, Modbus RTU, DNP3.0 RTU
Modbus TCP, DNP3.0 TCP/UDP, IEC 60870-5-104
=> «3.6 IEC60870-5-103»

> «3.7.2 Modbus®»

=> «3.5 DNP3»

=> «3.7.1 IEC 60870-5-104»

IEC 61850, Modbus TCP, DNP3.0 TCP/UDP, IEC
60870-5-104

=> «3.4 IEC 61850»
= «3.7.2 Modbus®»
L= «3.5 DNP3»

s> «3.7.1 IEC 60870-5-104»

Modbus TCP, DNP3.0 TCP/UDP, IEC 60870-5-104
L=> «3.7.2 Modbus®»
s> «3.5 DNP3»

s> «3.7.1 IEC 60870-5-104»

IEC 60870-5-103, Modbus RTU, DNP3.0 RTU

IEC 61850, Modbus TCP, DNP3.0 TCP/UDP, IEC
60870-5-104
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1 MRDT4 — auddepeHumanbHasa 3awmta TpaHchopmaTopa

1.2.1.2 Koabl NMpOTOKOJ1a CBA3N

# WNHtepdenc

(|00 00T [S]
5 6

12 34

Ethernet 100 M6uT/c / R/45

L=> «2.9.1 Ethernet — RJ45»

L]

MRDT4

AocTynHbie NpOTOKO/bl CBA3UN
=~ «3.6 IEC60870-5-103»

> «3.7.2 Modbus®»
s> «3.5 DNP3»
L~ «3.7.1 IEC 60870-5-104»

= «3.4 IEC 61850»
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1 MRDT4 — gunddepeHumanbHasa 3awmTa TpaHcopmaTopa
1.2.2 HaBurauus — paboTta ycTpoicTBa

1.2.2 HaBurauma — pabora ycTtpoucTBa

Cneayrouiasa nHpopMaumnss OTHOCUTCA K 3alUNTHbBIM YCTPOWCTBaM C KOprycom «B2» n
MaJlbIM gNCraeemM, B YacTHocTu, MRDTA4:

WOODWARD

HPT_Z0C
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1 MRDT4 — guddepeHumanbHasa 3awmTa TpaHchopmaTopa
1.2.2.1 SneMeHTbl NepefHEN MaHen

1.2.2.1

38

dneMeHTbl NepeaHen naHenm

(1) Mporpammupyembie COUN

CoobueHns nHpopmMmpytoT nosib3oBaTens o paboyem COCTOAHMKN YCTPONCTBA,
CUCTEMHBIX OaHHbIX 1 MPOYMX NapaMeTpax ycTponcTea. OHM Takxe BbIBOAAT
MHdopMaLnio 0 Henoslagkax B paboTe yCTponcTBa U 0 APYrMX COCTOAHUAX YCTPOWCTBa U
obopypnoBaHus.

CBeTOOMOAHBIM MHANKATOPAM MOXHO Ha3HayaTb pa3/indHble CUIFHasIbl U3 «CMNNCKa

Ha3Ha4YeHnr» (onnucaHme AOCTYMNHbIX CUrHAI0OB MOXXHO HaWTN B CMPaBOYHOM
PYKOBOACTBE).

(2) CON «Cucrema OK» («paboraert»)
CIWN «Cnctema OK» («paboTaeT») ropuT 3efeHbIM, ecin nocne dasbl 3arpysku (=>

«3Tan 3arpy3kn») dyHKLMK 3amnThl ycTponcTtea MRDT4 paboTatoT. B ntobom MHOM
cnydae cnepyeT 06paTUTbLCA K pyKOBOACTBY M0 OT/aAKeE.

(3) Aucnnen

Ha gucnsee MOXXHO NMPOBEPUTDL pa60L||/|e OaHHblE N UBMEHWNTbL MapaMeTpPbI.

(4) NMporpammupyemoie COAUN rpynnel B (cnpasa)

CoobueHnsa nHHOPMUPYLOT Nosib3oBaTeNsd o paboyemM COCTOAHUN YCTPOWCTBA,
CUCTEMHBIX OaHHbIX 1 MPOYMX NapaMeTpax ycTponcTea. OHM Takxe BbIBOAAT
nHGoOpMaLmio 0 HenoslafKkax B paboTe yCTpoONCTBa N 0 APYrMxX COCTOAHMAX YCTPONCTBA U
obopynoBaHus.

CBeToANOAHbIM UHANKATOPaM MOXXHO Ha3HavyaTb pa3/inyHble CUrHasbl N3 «CMNCKa

Ha3Ha4YeHUn» (onnucaHue OOCTYMHbIX CUMTHAMI0B MOXXHO HaMTW B CMPaBOYHOM
pyKoBOAOCTBE).

(5) NMporpaMMHbIe KHONKH
OyHKUnmM «MPOFPAMMHbBIX KHOMOK» 3aBNCAT OT KOHTEKCTa. B HMXXHeN cTpoke aucnnes

oTobpaXkaloTcs Tekylwmne yHKLMMN B BUae cumsonios. CM. > «1.2.2.2 O6o3HaveHus
MPOrpaMMHbIX KHOMOK»

(6) KHonka «INFO» (curHasnbl/coobLueHmns)

OTobparkaeTcs Tekyulee Ha3dHavyeHue COWN. 3Ta KHOMKa NPAMOro Bbi30Ba MOXXET ObITb
Ha)kaTa B ntoboe Bpems.

YT106bI BEINTK U3 MeH0 COW nnan nogMeHto, HaXKMUTe NMPOorpamMMHY0 KHOMKY «<» (B/1eBO)
O4WH nUNn OBa pasa.

JononHuTenbHble ceegerns: => «2.14.1 con»

(7) KHonka «C»

OTMeHa n3MeHeHun NapamMeTpoB N NOATBEPXKAEHNE CUIFHAOoB (B TOM YMciie NnpoBepka
COW). Bo Bpems X0/104HOMO Nepe3anycka — cbpoc naponsa n/mnm napameTpos.

JononHuTenbHble cBeAeHNs 06 OTMEHe N3MeHeHU Bo BpeMs 06bl4HOM HacTpokm: =>
«1.3.1 HacTpolkn napamMeTpoB»

JononHnTenbHble CBeAeHUs 0 NOATBEPXXAEHUN CUFHANO0B: I5|> «1.5 MNopTBEpXKOEHUA»
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1 MRDT4 — gudpcepeHumanbHasa 3awmTa TpaHcopmaTopa

1.2.2.1 SnemMeHTbl NepegHen naHem

B 4aCTHOCTU, O MOATBEPXKAEHUN BPY4HYI0 1 nposepke CAWN: > «MoaTeepxaeHune
BPYYHYIO (HaXkaTmeM KHornku C Ha naHenun yrnpasJsieHns)»

C6poc ananora BO BpeMs X0JIOAHOMO nepesanycka: > «1.4.6 Bo3spaT K 3aBOACKMM
HacTporkaM, cbpoc Bcex maponemn»

(8) UHTepgpeic USB (coegmnHeHune c MO Smart view)

Yepes 3T1oT nuHTepdenc USB MOXHO BbIMONHUTL coeguHeHune ¢ MO Smart view,
yCTaHOBJIEHHbIM Ha K.

(9) KHonka «OK>»

Mpun HaxkaTnum KHonMku OK BpeMeHHO COXPaHATCA U3MeHeHUs napamMmeTpos. MNpu
MOBTOPHOM Ha)kaTum KHOMKK «OK» 3Tn nameHeHunsa 6yayT coxpaHeHbl Ha MOCTOSAHHOMN
OCHOBe.

(10) KHonka «CTRL»

MpaMoi AOCTYN K CTpaHuLe ynpasnieHus, cMm. pasgen > «OaHonuHeinHas cxemax.
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1 MRDT4 — auddepeHumanbHasa 3awmTa TpaHchopmaTopa
1.2.2.2 O603Ha4YeHns NPOrpaMMHbIX KHOMOK

1.2.2.2 O603Ha4YeHUs NPOrpaMMHbIX KHOMNOK
Onsa 0603HavYeHNs PYHKLUN NPOrpaMMHbIX KHOMOK NCMOJb3YOTCA Cneayoume CUMBObI.
KnasuwaCMbICs10BOE copep>XaHue

C NOMOLLbIO MPOrPAaMMHON KHOMKW «BBEPX» MOXXHO BbIMOJIHATL NPOKPYTKY BBEPX. C
NMOMOLLbIO MPOKPYTKM BBEPX MOXKHO NEPENTUN K NMpeablayLemMy nyHKTY MeHo 1an
napameTpy.

C NoMOLL b0 MPOrPaMMHOI KHOMKU «BHU3» MOXXHO BbIMOJIHATb MPOKPYTKY BHU3. C
MOMOLLbIO MPOKPYTKM BHN3 MOXKHO MEPENTU K CieayloLWeMy NMyHKTY MEHI0 Uiun
napameTpy.

C NoMOLL b0 MPOrpPaMMHON KHOMKU «BJIEBO» MOXKHO BEPHYTbCSA Ha OAWH LuAr Ha3ag.
MO>XHO BbIATU N3 NOAMEH0. MO)XXHO BEPHYTLCA K NMpeabiaylien cTpaHule nepesa
MeH!10.

C NoOMOLL b0 MPOrPaMMHON KHOMKU «BMPaBO» MOXXHO OTKPbITb BbiBpaHHOE MoaMeEHHo.

C nomMolLubto I'IpOFpaMMHOIZ KHOMKN «Ha4vano cnnucka» MOXXHO Cpasy nepe|7|T|/| B Ha4daJ10
CrnncCKa.

C NomMoLLbio MPOrpaMMHON KHOMKK «KOHEeL, CMNCKa» MOXKHO Cpa3y NMepenTun B KOHeLl
cnucka.

C NOMOLLLbIO MPOrpPaMMHON KHOMKN «+» yBesnyimBaeTcsa BblbpaHHasa undpa
(HenpepbIBHOE Ha)KaTume: BbICTPLIA MOBTOP).

C NOMOLLIbIO MPOrPaMMHON KHOMKW «—» yYMeHbLUaeTCcs BblbpaHHasa undpa
(HenpepblBHOE Ha)KaTue: BbICTPLIN NOBTOP).

C NoMoLLbI0 MPOrpPaMMHON KHOMKW «BNEBO» BblbMpaeTcs ungpa, Haxoasulascs ciesa
oT BbibpaHHON.

C NMoMoLLbio MPOrpPaMMHON KHOMKN «BMpaBo» BblibupaeTcs undpa, Haxoasulasncs
crpaBa OT BblbpaHHOW.

C NOMOLLLbIO KHOMKW C CMMBOJIOM Fae4yHOoro KJk4a MOXKHO M3MEHUTb BbiIOpaHHbIN
napameTp (TO eCTb MePeNTU B PEXUM HACTPOWKKM NapameTpa).

C NOMOLLIbIO KHOMKW C CUMBOJIOM KJTl04a MOXKHO ByaeT noay4ynTb 3anpocC Ha BBOA,
rnaposis, nocjie Yero N3MeHNTb BbiIbpaHHbIM NapamMeTp.

C NOMOLLbIO MPOrPaMMHON KHOMKU «yAannTb» yAANATCSA BbiOpaHHble AaHHbIE.

MporpaMMHON KHOMKOW «BbICTPO BNepen» ocylecTeasgeTcs bbiICTpasd NpoKpyTKa
Bnepea.

MporpaMMHOI KHOMKOWN «BbICTPO Ha3aa» ocylLlecTBAsSETCSA BbiCTpas NPOKPYTKa Ha3aa.

JI2HNUGRECREN B £ B
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa

1.3 Moaynu, HaCTPOMKUN, CUTHabl U 3HaYeHUS

1.3 Monaynu, HaCTPOUKMU, CUFHaJIbl U 3HAYEHUA

MRDT4 — 3To undpoBoe 3anTHOE YCTPOMNCTBO, BO BHYTPEHHEN MaMATN KOTOPOro
XPaHATCA pa3/inyHble faHHble. HeKoTopble 3TW AaHHble MOTYT U3MEHATbCA
nofib3oBaTesieM, 4TObObl afanTUPOBaTb pPa3/indHble PYHKLNN YCTPONCTBA K
COOTBETCTBYIOWMM LesaM NpuMeHeHus. ipyrve gaHHble 3ajatTca caMUM YCTPONCTBOM
B npouecce paboTbl U NO3TOMY OOCTYMHbI MOJIb30BATEIO TOJIBKO ANA YTEHUS.

Bce HacTpoWkn, onepaunmn nNiaaHNPoOBaHUA YCTPONCTBA U NPOBEPKN COCTOSIHUSA CMIFHAI0B
BO BpeMsi paboTy MOryT BbIMOJIHATLCSA Criefyowmnm obpasom:

* Hanpsamylo Ha ycTponcTsee
¢ B nporpammHom obecrnevyeHun Smart view

Moaynn

MwukponporpammHoe obecrnedyeHue yctponctea MRDT4 MOXHO NpeacTtaBuTb cebe B Buae
HECKOJIbKNX OTAEe/IbHbIX HE3aBUCUMbIX PYHKLIMOHANbHbLIX 610K0B. Bo BCen Haluen
TEXHNYECKOW AOKYMEHTALUM peYb NAET 0 «MOAYNAX» (MU UHOTAA — «DYHKLNAX»).
Hanpumep, cBo MoOyJ/b €CTb Y KaXK40M 3aWnTHON pyHKLMK. [1na yCTPONCTB
HighPROTEC oHUM gBNSIOTCSA OCHOBHLIM NOHATUEM: Hanpumep, pyHKUMSA noacyeTa
CTaTUCTUYECKUX AaHHbIX ABNsSeTCsa MoayneM (HasbiBaeTca «CTaTUCTMKa»), MoOAyJieM
ABNSAETCA KaXKAbl NPOTOKON CBA3M, a TakxKe obuwme qhyHKLMN yrnpaBieHns
BblKJItOYaTeNsIMU (Ha3biBalOTCA «YNpaBrieHne»). imeeTca ga)ke Moaysb obLLeN 3aWnThI
(Ha3bIBaeTCs «3aly»), KOTOPbIA B3aUMOOENCTBYET CO BCEMU APYrUMU 3alLNTHBIMUN
MoOynsamn.

/\ Ba>HO 3HaTb, YTO Ka)KAblli MapaMeTp, CUFHa N 3HaYeHUE BCcerga sSBJSTCSA YacTblo
1 4eTKO 0OHOro Moaynsa (oake ecnv paauv 6osbLUen MPOCTOThl UMA MOAY/IS He

oTobparkaeTcs Ha NaHenn).

Mogynu MoryT B3auMOLeNnCcTBOBaTb APYr C APYroM — anbo NOTOMY, YTO ABASAIOTCA
BCTPOEHHbIM KOMMOHEHTOM MUKpoONporpaMMHoro obecnedyeHns, nmbo NoToMy, 4TO
Mosib30BaTeslb Ha3Ha4Yna onpenesieHHOMY CUrHasny MOAYAS TOT UM MHOW NapaMeTp
(cTaHoBUTCA BXOOOM MoAyns). MpumMepoM BCTPOEHHOr0 B3auMMOLEeNCTBUSA ABASETCA
c/lydan, Koraa CUrHafa oTK/4YeHus ntoboro 3almMTHOro MOAY A MHULUMPYET CUTHa
OTKJO4YeHns obuiero moayns «3aw». M Ha0bopoT — ecnn CUrHaa OTKJIYEeHNS «3alu»
6nokupyetcsa, 6yanyT 3ab6/10KMpPOBaHbI BCE 3alUUTHbIE (PYHKLNN.

HekoTopble MOAYNN CYLLECTBYIOT B BUAE HECKOJIbKUX (MOEHTUYHbIX) 3K3EMMISPOB,
KOTOpble MOTYT aKTUBUPOBaATbLCHA U HAaCTpanBaTbCAa HE3aBUCUMO APYr OT gpyra. Nx
MO>XHO MCMNO0JIb30BaTb, KOraa TpebyeTcs HECKOIbLKO 3TamnoB 3awmnTbl. OgHako y MRDT4
nMeeTca oAHO pyHAaMeHTasibHoe oT/indme: PyHKLNN BCEX IK3EeMMIApoB
(onpepeneHHoro Mmoayns) Bcerga UAeHTUYHbI (3@ UCKJIIOYEHNEM OTANYNIA, BO3SHUKAIOLLNX
B pe3yJibTaTe pa3HbIX 3HAYEHNN HACTPOEK).

MNpuMeHsieTcs cnegyollee corsaleHne 06 MMeHOBaHUW: eCN CyLLeCTBYeT HECKOJIbKO

3K3eMnspoB Moayna «Moaynb», TO UMEHa 3TUX 3K3eMNASAPOB byayT cneayowmnmm —
«Moaynb[1l]», «Mogynb[2]», ... (TO ecTb, cxeMa «Moaynb[x]»).

Tunbl HACTPOEK, CArHaJIOB N 3HaYeHUH
HacTponku (Tak>ke Ha3blBatloTCA napaMeTpamu)

e [MlapamMeTpbl — 3TO AaHHbIe, KOTOPbIE MOIYT U3MEHATLCA MoJib30BaTesieM A4
afanTaunnn K KOHKPETHbIM CLUeHapunaM NCroJZib30BaHUA.
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Smart viewllosb30BaTe M MOryT COXPaHATb BCE HAaCTPOMKN B Kakon-nmbo dann.
9TOo posmkeH bbITb hann c uMeHeM cnepytoulero gopmaTa: *.ErPara. Takon cdann
MO>XXHO 3arpy3nTb B ntoboe gpyroe BpeMs, a 3Ha4eHUa HAaCTPOeEK, XpaHaLLnecs B
hanne, MoXXHO nepeHecTn Ha Nboe apyroe 3awmTHOE ycTponcTso MRDT4.
(MoppobHee cM. B pykoBoacTBe Smart view.)

(MpumeyvaHne. NMeeTca psaa UCKNIOYNTENbHbBIX C/ly4aeB, KOrga HaCTPOMKK BCceraa
XPaHATCHA B MaMATU YCTPOMNCTBA N He MOryT BbITb cOXxpaHeHbl B hann *.ErPara. 370
CUTYyaLWnun, B KOTOPbIX HEXeflaTeslbHO HanpsaMylo nepefaBaTbh 3Ha4YeHNe HaCTPONKKU
Mexay yCTPONCTBaMU. MPUMEPOM MOFYT CNYXUTb HacTponku TCP/IP.)

CyLlecTByeT HECKOJIbKO TUMOB NapaMeTpoB, KOTOPbIE ONpenesnsatoTCs TUMNOM
COOTBETCTBYLLMX OaHHbIX. Nonb30BaTeN0 3HATL AeTan Heobsi3aTeNlbHO, 0OAHAKO
c/flefyeT 3HaTb, YTO CYLLECTBYIOT YMCJIOBbIE MapaMeTpbl (HanpumMep, Noporu
MaKCMMaJIbHOro TOKa) 1 napamMeTpbl, NogpasymeBatoLlme Bbibop 0g4HOro 1
[OCTYMHbIX 3HAYEHWI B CNUCKe. DTO MOryT 6biTb 60 DMKCUPOBAHHbIE 3HAYEHUSA
(Hanpumep, NpoTokoa cBaA3n), NMbo cnrHanbl (4Tobbl BO BpeMs paboTbl yCTPOWCTBA
3aaHHOe 3HavyeHne napaMeTpa COOTBETCTBOBAIO COCTOSHMIO HA3HAYEHHOro
curHana). O Ha3Ha4YeHUN CMFHAJIOB PAaCcCKa3blBasioCh BbiLLE — «BXO[4 MOAYs».

HekoTopble CBOMCTBa NapamMeTpPoOB 3aBUCAT OT 3HAYEHUI OPYrnx napameTpos.
Hanpumep, napamMeTpbl NJjaHUPOBaHUA YCTPONCTBaA (B MeHIo [[MnaHup_ ycTp ]) He
TOJIbKO aKTUBUPYIOT UM LEaKTUBUPYIOT 3aLNTHbIE (PYHKLMU, HO U KOHTPOMPYIOT
BMAMMOCTb COOTBETCTBYIOLMX NapaMeTpoB.

HekoTopble NapaMeTpbl 3aBUCAT OT APYrnX napaMeTpoB He TOJIbKO N3-3a
BUAWUMOCTW, HO U MU3-3a 3HAYEHUI NO YMOJYAHWIO N/MAK OOCTYMNHbIX AMana30HOoB
3HavYeHun. (Hanpumep, Anana3oH 3Ha4YeHUN HEKOTOPLIX NapaMeTpPOoB 3aLNThI
3aBUCUT OT KoappuumeHTa TT.)

IMetoTCs TakXKe NapamMeTpsbl, CyLLECTBYOLLNE B OAHOM 3K3EMMJISipe, KOTopble
Ha3bIBAOTCA «rnobanbHLIMU MapaMeTpamm».

O6bI4HO OHM HaxoaATCca B MeHto [Tno6_ nmap_ 3aw_].

MapameTpbl rpynnbl yCTaBOK MOXKHO HaTW B BeTBAX MeHto [Habop 1] ... [Habop 4].
3TO NapaMeTpbl 3alMThbl, BKOYaOLWMeE Mo YeTbipe 3Ha4YeHuns. To eCTb,
Mnofib30BaTeslb MOXET 3a/laTb YeTbIpe 3Ha4YeHUS, Ka)K0e N3 KoTopbix byaeTt
4YsIeHOM onpeneneHHoro «Habopa napameTpos» (c Habop 1 no Habop 4). B oaunH
MOMEHT BPEMEHN aKTUBEH TOJIbKO OAUH U3 YeTbipex HabopoB NapamMeTpoB, NO3TOMY
aKTMBHO ByfeT TOJIbKO 3HaYeHne N3 CooTBeTCTBYLero Habopa. (3To Bcerpa
3aBUCUT OT PYHKLMN 3aLlMThl: NPU NepeknyYeHnn mexxay HabopamMmu napameTpoB
3aTparvBaloTCsd OAHOBPEMEHHO BCE DYHKLUN 3aLlLNThI.)

Habopbl afanTMBHbLIX NapaMeTPOB NO3BONAIT AUHAMUYECKN U3MEHATbL OTAE/bHbIE
napameTpsbl: onpegessemMble 3Ha4eHUA HaCTPOEK 3aBUCAT OT 3HadeHuns «Nct_/
Noxxb» onpepeneHHoro 6yneea curHana. Mo>KHO onpenennTb 40 YeTbipex bynesBbix
CUTHaJIOB OJ19 NepeKJIYEHNS 3Ha4YEeHMA. ITO 03HaYaeT, YTo BMecTe C 6a30BbIM
3HAYEHNEM , TAKOWM afanTUBHbLIN NapaMeTP MOXXET UMETb A0 NATU allbTEPHATUBHbIX
3HaYeHun (B Ka>kaoM Habope NnapamMeTpoB, TO eCTb, 06Wasa cymma coctaBuT oo 20
3HavYeHun). Kakoe 13 3HavyeHun bygeT akTMBHO UCMNOJIb30BaTbLCSA B ONpeneeHHbIn
MOMEHT BPEMEHMU, 3aBUCUT OT paboyero 3Ha4YeHns (00 YETbIPEX) COOTBETCTBYIIOLLNX
6yneBbIX NapaMeTpoB.

B oTanymne ot napameTpoB rpynnbl yCTaBoK, Habopbl afanTMBHbIX NapaMeTpoB
NUMEIOT «I0KaJIbHbIA» XapakTep, TO eCTb, OHN BO3AENCTBYIOT TOJIbKO Ha Ty
(PYHKLMIO 3aLWLNTbI, 411 KOTOPOW OHU BbIIN aKTUBMPOBAHbI.

OpHako cnepyetT 3aMeTUThb, YTO He BCe (PYHKLUM 3allunThl NOLAEPXKMNBAKOT HaGOpr
alalTUBHbIX NMapaMeTpOB.
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MNonb3oBaTenn, KOTOpPble HE 3HAKOMbI C MOHATMEM «Habopbl aAanTUBHbIX
napaMeTpoB», MOryT y3HaTb 006 3TUX NapamMeTpax nogpobHee B COOTBETCTBYIOLLEN
rnase. CM. pasgen > «1.3.2 Habopbl afanTyBHbLIX NapaMeTpoB».

MpaAMble KOMaHAbI

MpsaMble KOMaHAbIl, KakK 1 NapaMeTpbl HACTPOEK, ABMASAIOTCA YaCTbiO AepeBa MEHIO,
HO TOJIbKO BbINOJIHAIOTCA HEMedJieHHO. [MoaToMy npamMmble koMmaHabl HE aBnsoTca
yacTblo hanna napameTpos *.HtpPara.

TNANYHBIM NPUMEPOM MNPAMBbIX KOMaHA ABAAIOTCA KOMaHAbI C6pOC8 CHeT4HYMKOB.

Ha naHenn (1 B OKHE cnucka nporpamMmmbl Smart view) npamMble KOMaHObl OTMEY€Hbl
3HAYKOM KHOMKWN «©O», MO3TOMY Y3HATb UX JIErKO.

CurHanbl

CurHasbl — 370 pa60-||/|e COCTOAHNA, TO €CTb, OHW onNpenenAaArTCa pe3yJsibTaToOM
pa6OTbI q.)yHKLI,I/IIZ 3aLlNTbl NN COCTOSAHUEM LK POBOro Bxona.

CurHasibl SBASIIOTCS YacTbio AepeBa MeHK. IX MO)XHO HalnTu B MeHto [PaboTa /
OTobpakeHne cocTtosiHmSA].

HekoTopble curHasibi 0TPa)katT COCTOSIHME YCTAaHOBIEHHOM CUCTEMbI UK
obopynoBaHua (HanpuMep, MHOMKATOPbI MNOJIOXKEHUS BbIK/lOYaTeNs).

HekoTopble curHasibl NpeacTaBnatoT cobon pe3ynbTaT aHaim3a COCTOSHMS
anekTpoceTn n obopynosaHua (Hanpumep, HopMaJsibHas paboTa cUCTeMbI,
obHapy>xeHa Henonagka B paboTte TpaHcopmaTopa U T. Nn.).

HekoTopble curHasibl NpencTaBnstoT cobol pe3ynbTaThl 4EACTBUNA, KOTOPbIE
NPON3BOASTCA C YCTPOWNCTBOM (Hanpumep, KOMaHAa OTKJIIOYEHMWS) U 3aBUCAT OT
HaCTPONKN NapaMeTpoB.

MHoOrmne curHasbl MOXXHO Ha3Ha4yaTb ONpPefeNeHHbIM MapaMeTpaM. ITO O3HAYaeT,
4YTO (PYHKLNOHMPOBAHNE TAaKNX MapaMeTpoB 3aBUCUT OT paboyero cocToAHMSA
curHana. Hanpumep, y Kaxxgom yHKLMN 3alMTbl UMEeTCS HECKOJIbKO MapaMeTpoB
6nokmposku. (Cm. Takxe => «4.1.2 Bnoknposkun»). Ecan ons napameTtpa
6J7JOKMPOBKWN Ha3HAYeH CUIMHa, TO COOTBETCTBYOLWAA PYHKLUNSA 3aLLUNThI
6/10KMpyeTCA, eCcaM Ha3Ha4YeHHbI CUrHan nepexoauT B paboyee cocTtosiHme «UcT ».

Takum e obpa3oM CMrHabl MOIYT Ha3Ha4vYaTbCA MHAMKaTOpaM ycTponcTea MRDT4,
rnpu 3TOM UHAMKATOP 3aropuUTCs, Kak TOJSIbKO Ha3HaYeHHbIN CUrHan rnepengeT B
cocToaHme «UcT ». (Cm. Takxe > «2.14.1 CON»).

CocTosiHMA BXOAO0B (4219 BXOAa MOAYNS)

CoCTOSIHUS BXOA0B — 3TO CrnelnabHble CUrHasbl, KOTOpbIE SABASOTCA YacTblo
JlepeBa MeH0. [ KaXK4oro napaMeTpa, A9 KOTOPOro MoXKeT 6biTb Ha3Ha4YeH
CUrHan, MMeeTCs COOTBETCTBYHOLLEE COCTOSIHME BXoAa. Bo Bpems paboThl
COCTOSIHME BXOAA OTPAXKaeT TeKyLlllee COCTOSTHNE Ha3HaYeHHOro CUrHasa. 3To
Nno3BoJISeT NpocaeanTb B3aUMOCBA3UN B paboTe noboi yHKLUMN 3aLUUTbI.

MpuMeHsieTca cnenytollee cornaweHne o6 nMeHoBaHun: Ecnm napameTp, ona
KOTOPOro MOXKeT ObiTb Ha3HAaYeH CUrHaJ, UMeeT UMA «/Ms», TO COOTBETCTBYOLLEe
COCTOsIHME BXoAa bynet umeTb uma «Mmsa-Bx».

CyeTyunKuM, 3HavYeHUs

MRDT4-3.7-RU-MAN

3HayeHns — 3To bonee NnM MeHee N3MeHseMbIe aHHble, KOTOpPble BO BpeMs
paboThbl NOCTOAHHO XPaHATCS B 0OHOBJIEHHOM COCTOSIHUW.
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e CaMbIll pacnpoCTPaHEeHHbIN (M CaMbll BaXKHbIN) TUM 3Ha4YeHUn — 3TO Habop

U3MEPEHHbIX 3HaYeHUY (HanpuMep, 3Ha4YEHNS TOKa /NN Hanps>XeHus,
n3MepeHHble B TT/TH, a Tak>Xe 3Ha4YeHUs 4acCToTbl). TEPMUH U3MEPEHHbLIE 3HAYEHUS
OyneT Tak)Xe MCNoJsIb30BaTbCsl B OTHOLLIEHUW 3HAYEHWI, MOJTYYEHHbIX Ha OCHOBE
W3MEPEHHbLIX 3HAYEHUN NyTEM Bbl4MCNEHN. HanpuMep, 3HaYEeHNE MOLLHOCTMN,
MoJsly4eHHOEe Ha OCHOBE 3HaYeHU ToKa 1 Hanpsa)xeHusa). KoHe4yHo, Habop
OOCTYMHbIX M3MEPEHHbIX 3HAYEHNV 3aBUCUT OT BO3MOXKHOCTEN OnpeaesieHHOro
3alUMUTHOro YCTPONCTBA.

Bosnee NoapobHO 06 U3MEpEHHbIX 3HaYeHUax cM. B pasgene > «1.6 Mismepsaemblie
3HAYEHUS».

CTaTUCTNYECKOE 3HaYeHMe — 3TO CreunasbHbIN TUM PAaCcCYNTaHHBIX N3MEPEHHbIX
3Ha4YeHun. OHO MOXXET BbITb MaKCMMasibHbIM, MUHUMAaJIbHBIM U CPEAHUM U
NMOMOraeT aHan3MpPoBaTb N3MEHEHNS N3MEPEHHOI0 3HAYEHUS B TeYeHne
HEeKOTOopOoro BpemMmeHu. 015 60/bLWNHCTBA CTaTUCTUYECKMX 3HAYEHMNI CYLLLECTBYIOT
npsiMble KOMaHAbl, KOTOPbIE MOXXHO MCMOJIb30BaThb A1 COpoca CTaTUCTUYECKUX
3HAYEHWN.

Bonee noapobHO 0 CTaTUCTUYECKUX 3HAYeHMAX CM. B pa3gene => «1.7
CTaTuctmkKa».

Ewe ognH BaXKHbIN TUM 3HAYEHUN — 3TO CYETYUKU. B TO BpEMSA KaK M3MEPEHHbIE
3Ha4YyeHnss — 3To 06bIYHO YMcna C NaBatoWen 3anaTon (M COOTBETCTBYHOLLEN
eQNHNLEN N3MepEeHns), CHeTYMKM npencTasnaT cobon uenoe yncno. Ang
60NbLINHCTBA CYETYMKOB NMEIOTCA COOTBETCTBYOWME NPsAMble KOMaHAbl, C
MOMOLLbIO KOTOPbIX MOXKHO cOpoCcnTb 3HavYeHmne cyeT4ymnka go 0.
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHCcopmaTopa

1.3.1 HacTpownkun napaMeTpoB
HacTpouku napamMeTpoB
YcraHoBka napamMeTpos B UYM
Ka)kabln napaMeTp NpUHagNexunT K onpegeneHHon obnactu goctyna. PegakTmupoBaHumne
M n3MeHeHve napameTpos TpebyeT 4OCTAaTOYHOIr0 BbICOKOIr0 pa3peLleHns focTyna.

(noppobHoe onncaHne obnacTten gocTyna CcM. B pasgene => «1.4.4 Naponn yposHA
nocTyna».

Monb3oBaTelb MOXKET MOJy4YNTb HEOOXOAMMbIE paspeLleHns AOoCTyna K

pa3610KnpoBaHHbLIM 061aCTsAM AOCTYMNa A0 U3MEHEHUS NMAapaMeTPOB NN KOHTEKCTHO-
3aBuUCMMoO. B cnepyrowmx pasgenax onucbiBatoTcst oba BapuaHTa.

BapuaHT 1: lpaMoe paspelieHne Ha [OCTyn B obnactp
OTkponTe MeHto [Map_ ycTp_/ be3onacHocTb / YpoBeHb focTtynal.
BbibepuTe Hy>XHbIN YpOBEHb AOCTYMNa C NOMOLLbLIO Nepexofa Ha HeobxoanMble
pa3pelleHus goctyna (yposeHb). BBeante Tpebyembin naponb. Ecnu 6bin1 BBEAEH
npaBufbHLIN Naponb, byayT nosyyeHsl HeobxoanMble paspelleHnsa gocTtyna. Ons
M3MEeHeHNsa NnapaMeTpoB BbINONHUTE crefylolwme AenCcTBUS:

* C NnoMOLWbI0O NPOrpaMMNPYEMBbIX KNaBuL NepenanTe K napameTpy, KOTopbIn

HeobxoOuMo N3mMeHnTb. Ecnn BeibpaH napamMeTp, B MPaBOM HUXHEM Yry 3KpaHa
NosIBUTCS CUMBOJ1 Fae@4yHOro KJtoYa.

ITOT CMMBOJI NOKa3bIBaET, 4TO NapameTp pa3bnoknposaH n MoOXKeT BbITb N3MEHEH,
MOCKOJIbKY MOJIb30BaTeSlb MMeeT Tpebyemble paspelleHnsa gocTtyna. NoareepanTe ceoe
HaMepeHme C NOMOLLbIO MPOrpaMMHON KAaBMLWK C N30bparkeHNEM raeyHoro Kt4a,
4yTOObl N3MEHUTb NapaMeTp. MI3MeHnTe 3Ha4YeHne NapameTpa.

Tenepb Bbl MOXETE:

* COXpPaHUTb coenaHHble N3MeHeHNA, 4yTOb6bI OHWU BbINN BBeOEeHbl B CUCTEMY, NN

®* N3MEHWNTb 3Ha4YeHNA OPYrnx napaMeTpoB N COXPaHUTb BCE N3MEHEHHbIE
napaMeTpbl, 4T06bI OHW 6bININ BBEAEHLI B CNCcTemy.

Ans HemenneHHOro CoxpaHeHus 3MEHEHWV napamMeTpa
* Ha)XMUTe KHoMkKy OK AN COXpaHEHMS M3MEHEHHbIX NapaMeTPOB HaMpsMyto U NX
NPUMEHEHNS Ha yCcTpoicTBe. MNoaTeepanTe N3MeHEHNS NapaMeTpPoB Ha)kaTUeM
NMPOrpamMMHO KNaBnun «da» Uam oTMEHUTE UX, HaXKaB «HeT»,

s nsmeHeHns 3Ha4vYeHUN Apyrnx rirapaMeTpoB v rocsiegyrulero nx coxpaHeHuns

* nepenauTe K opyromy rnapameTpy U U3MeHUTe ero
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CumMBON «3BE3004Ka» nepeng nNaMeHeHHbIMN NnNapamMeTpaMn NOKa3sbIBa€T, HTO N3SMEHEHNA
COXpaHeHbl BpeMEHHO, TO €CTb OHUM elle He COXPaHeHbl B NMOCTOAHHOM peXXnuMme n He
npMMeHeHbI Ha yCTpOIZCTBe.

Ans ynpouweHus paboTbl, 0COBEHHO MNPU CIOXKHbLIX U3MEHEHUSAX MAapPaMeTPOB, Ha KaXkA0M
6onee BbICOKOM YPOBHE MEHIO MJIaHMPYEMOE U3MEHEHMEe NapamMeTpa nomMmevaeTcs
CMMBOJIOM «3B€3[04Ka». ITO N03BOJISET KOHTPOJIMPOBATb U3MEHEHUSA U NEPEXOANTDL K
HY>XHOMY YPOBHIO MEHI0, Ha KOTOPOM 6bII NMPOn3BeAeHbl U3MEHEHNS NMapaMeTpPoB, B
noboe BpeMs, He COXPaHSA X OKOHYATEsbHO.

B pononHeHne kK 3Be3404KaM, KOTOPLIMU MOMeYatloTCa NapamMeTpbl C BpeMEHHbIMU
N3MEHEHUAMU, B JIEBOM YrJly AUCIIes Takxe oTobpa)kaeTcs Nosynpo3payHbiii 06Lwnia
CUMBOJ1 peAaKTMPOBaHUA NapamMeTpa, N03TOMY, HAaXOAsCb B JIIOOOM MYHKTE MEHI0,
MO>XHO BUAETb BPEMEHHbLIE N3MEHEHNS NMAapPaMeTPOB (eLlle HE aKTUBHbIE).

Mpwn ncnonb3oBaHUN Smart view onas M3MeHeHUs NapaMeTpoB CMMBOJI KPACHOW
3BE3[04KWN B flepeBe MeHI0 NMoKasbiBaeT, YTO U3MEHEHUS MapaMeTpoB eLle He
COXpaHeHbl B haiisie napaMeTpoB.

0na oKOH4YaTeNbHOro nepeHoca N3MeHeHHbIX 3HavYeHun napaMeTpoB B YCTpOVICTBO
Ha>XMUTE KHOTMKY OK. MoaoTBepaouTe U3MEHEeHNe NnapaMeTpa Ha>kaTueM KHOMKN «da» nan
OTMEHUNTE N3MEeHEeHNA Ha)KaTueM KHonku «HeT».

Ecnn Ha pucnnee 0T06pa>KaeTc;| 3HA4Y0K 0ObIYHOrO KJlto4a m, a He rae4yHoro
KJ1t04a, 3TO O3HA4Ya€eT, YHTO HET aBTOpU3aunn OOCTYyMNa.

Onsa Toro, 4To6bbl N3MEHUTL 3TOT napaMeTp, HeobxoaonMo BBECTU napoJib, KOTOprI?I
npeanocCTtaBdeT HeobxoaouMble pa3peleHnA.
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1.3.1 HacTpownku napaMeTpoB

MpoBepka npasaononobus napameTpos: Ona npefoTBpaLLeHNst BO3MOXXHbIX HEBEPHbIX
YyCTaHOBOK MapaMeTpOB YCTPOMCTBO NOCTOSAHHO KOHTPOJIMPYET BCE BPEMEHHbIE
n3MeHeHns. Ecnm ycTponcTBo 06HapyXUT HEBEPHbLIA NapamMeTp, To nepen HUM byaeTt
YCTaHOBJIEH CMMBOJ1 «BOMPOCUTESNbHbIA 3HAK».

Ans ynpouweHus paboTbl, 0COBEHHO MNPU CIOXKHbIX U3MEHEHUSAX MAapPaMeTPOB, Ha KaXkA0M
6onee BbICOKOM YPOBHE MEHIO BPEMEHHO COXPaHEHHbIE MapaMeTpbl C HEAOMYCTUMbIM
3Ha4YeHMEM NOMeYatoTCs BOMPOCUTESNIbHLIM 3HAKOM (3TO (PYHKLINSA OTCAEXNBAHUS
JIONYCTUMOCTHU). TO MO3BOJIAET KOHTPOJIMPOBATh U3MEHEHUS N NepexonnTb K HY>KHOMY
YPOBHIO MEHIO, Ha KOTOPOM MMEKTCS NapaMeTpbl C HEMPaBAoNoA406HbIMY 3HAYEHUAMY, B
noboe BpeMs, He COXPaHSA X OKOHYATEsbHO.

Kpome CMBOJIa «HECKOJIbKO BOMPOCUTEJIbHbIX 3HAaKOB>, KOTOprIZ YCTaHaBJZINBaeTCHA
BO3J1e NnapamMeTpa C HeaonyCctuMblM 3Ha4eHMeEM, B J1IEBOM YIrny OUCIJIEA TaKXXe
oTobparkaeTcsa B NONyrnpo3pavyHOM BuAE 06N CUMBO1 «BOMPOCUTENbHbIN 3HaK»,
MO3TOMY MOJIb30BaTeJIb MOXKET, HaXo4ACb B nobom NMYHKTE MeHI0, BUOETb, 4TO
HEeKOTOopble NapaMeTpbl MMEKT HeOOMYyCTUUMblE 3HaYeHNA.

CumBon <<BOI'IpOCVITeJ'IbeII7I 3HaK» (CMMBON HeaonyctmMmoro 3HavYeHus) Bcerga
YCTaHaBJZINBaeTCA NnoBepx CMMBOJ1a «3BE€3404Ka» (cumBona pe,ﬂ,aKTVIpOBaHI/Iﬂ).

Ecnu ycTpoiicTBO 06Hapy>XMBaeT HegoMyCTMMOE 3HAa4YEeHNE NapaMeTpa, OHO OTKJIOHUT
JeCTBME MO COXPAHEHMIO N MPUHSATUIO 3HAYEHUA OaHHOro napamMeTpa.

BapuaHT 2: KOHTEKCTHO-3aBUCHUMbIe pa3peLueHns BocTyna

Mepengnte K NapaMeTpy, KOTOPLIN A0/KEH BbITb N3MeHeH. Ecnun BbiIbpaTb 3TOT
rnapameTp, B NMPaBoOM HUXXHEM YIly 3KpaHa NosABUTCHA CUMBOJT «KOY».

[aHHbI CMMBOJ1 YKa3blBaeT, YTO YCTPONCTBO NO-NPeXHeMy HaXoAUTCHA Ha ypoBHe «Read
Only-Lv0» (5> «1.4.4 Maponn ypoBHSA A0CTyMa») UK TEKYLLMIA yPOBEHbL AOCTYMa He
[aeT npaBa N3MeHATb AaHHbIA NapaMeTp.

Ha>xMuTe 3Ty NporpaMMHyto KHOMKY 1 BBEAUTE NapoJb, NPeoCTaBAAOWMNA OOCTYN K
OaHHOMY napameTpy. (Ha aTom cTpaHnue Tak>Xe yKa3aHO, Kakon napoJsb/pa3pelieHue
nocTtyna TpebyeTca ona BHECEHUS U3MEHEHUI B AaHHbIA NapamMeTp.)

N3MeHNTEe HaCTPOMKN NapaMeTPoB.

Tenepb Bbl MOXeTe:

* COXpPaHUTb coenaHHble N3MeHeHNA, 4TOObI OHW 6bISIN BBEAEHbI B cncrTemy, nnnm

®* N3MEHWNTb 3Ha4YeHNA OPpYyrnx napaMeTpoB N COXPaHUTb BCe N3MeHeHHbIe
napaMeTpbl, 4TO6bI OHW BbININ BBEAEHLI B CnNcrTemy.

s HemegneHHOro CoxpaHeHns N3MEHEHWI napamMeTpa
* Ha)xMuTe KHonKy OK gna coxpaHeHUs U3MEeHEHHbIX NapaMeTPoB HaMpPAMY U NX
MPUMeHeHNs Ha ycTponcTee. MNoaTeepaonTe N3MEHEeHMs NnapaMeTpoB HakxaTmem
MPOrpaMMHON KNnaBuwun «a» nnm oTMeHUTe nX, Ha>kaB «HeT».

L8 n3aMeHeHns 3HadYeHu Apyrunx riapaMeTpoB v riocsiegyrLllero nx coxpaHeHns

* MepenauTe K ApyroMy napamMmeTpy U U3MEHUTE ero
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1.3.1 HacTpoikn napamMeTpoB

CumMBON «3BE3004Ka» nepeng nNaMeHeHHbIMN NnNapamMeTpaMn NOKa3sbIBa€T, HTO N3SMEHEHNA
COXpaHeHbl BpeMEHHO, TO €CTb OHUM elle He COXPaHeHbl B NMOCTOAHHOM peXXnuMme n He
npMMeHeHbI Ha yCTpOIZCTBe.

Ans ynpouweHus paboTbl, 0COBEHHO MNPU CIOXKHbLIX U3MEHEHUSAX MAapPaMeTPOB, Ha KaXkA0M
6onee BbICOKOM YPOBHE MEHIO MJIaHMPYEMOE U3MEHEHMEe NapamMeTpa nomMmevaeTcs
CMMBOJIOM «3B€3[04Ka». ITO N03BOJISET KOHTPOJIMPOBATb U3MEHEHUSA U NEPEXOANTDL K
HY>XHOMY YPOBHIO MEHI0, Ha KOTOPOM 6bII NMPOn3BeAeHbl U3MEHEHNS NMapaMeTpPoB, B
noboe BpeMs, He COXPaHSA X OKOHYATEsbHO.

B pononHeHne kK 3Be3404KaM, KOTOPLIMU MOMeYatloTCa NapamMeTpbl C BpeMEHHbIMU
N3MEHEHUAMU, B JIEBOM YrJly AUCIIes Takxe oTobpa)kaeTcs Nosynpo3payHbiii 06Lwnia
CUMBOJ1 peAaKTMPOBaHUA NapamMeTpa, N03TOMY, HAaXOAsCb B JIIOOOM MYHKTE MEHI0,
MO>XHO BUAETb BPEMEHHbLIE N3MEHEHMS NMAapPaMEeTPOB (ELLE HE aKTUBHbLIE).

Mpwn ncnonb3oBaHUN Smart view [as N3MeHeHWs NapaMeTPOB CMMBOJI KPaCHOW
3BE3[04KWN B flepeBe MeHI0 NMoKasbiBaeT, YTO U3MEHEHUS MapaMeTpoB eLle He
COXpaHeHbl B haiisie napaMeTpoB.

[ns oKoOHYaTeNbHOro NepeHoca N3MeHeHHbIX 3Ha4YeHW NapaMeTpPoB B YCTPONCTBO
HaXxmMuTe KHonky OK. MoaTBepanTe M3MEHEHMS MapaMeTPOB HaXkKaTMeEM NPOrpPaMMHON
KNaBuwun «[a» Unm xxe oTMeHUTEe UX Knasuwen «HeT».

MpoBepka NpaBaononobus napameTpoB: [Ona npeaoTBpalleHNsi BO3MOXKHbIX HEBEPHbIX
YCTaHOBOK MapaMeTpOB YCTPOMCTBO MOCTOSAHHO KOHTPOJIMPYET BCE BPEMEHHbIE
N3MeHeHUns. Ecnm ycTpoincTBO 06HaApPYXUT HEBEPHbLI NapaMeTp, To nepen HUM byaeTt
YCTaHOBJIEH CUMBOJ1 «BOMPOCUTESIbHbIA 3HAK>.

Ona ynpouwieHus pa60TbI, ocobeHHO NP CJIOXKHbIX N3MEHEHUAX NMapPaMeTPOB, Ha Ka>XX40M
6onee BbLICOKOM YPOBHE MEeHIO BPpEMEHHO COXpPaHEHHbIE NMapaMeTpbl C HEOOMNYCTNMbIM
3Ha4YeHneM rnomMeyvHalroTcqa BONnpoCcnTesibHbIM 3HaKOM (310 PYHKLUMNA OTCNeXXnBaHUs
}J,OI'IyCTI/IMOCTI/I). 3To no3BonseT KOHTPOJINPOBaAaTb U3AMeEHEHNA N NepeXoaNTb K HY>KHOMY
YPOBHIO ME€HIO, Ha KOTOPOM NMEKTCA NMapaMeTpbl C HerlpaB)J,OI'IO,EI,OGHbIMVI 3Ha4YeHndamMu, B
noboe BpeM4A, HE COXPaHAA NX OKOHYaTeJIbHO.

Kpome cnMmBosia «HECKOJIbKO BOMPOCUTENbHbIX 3HAaKOB», KOTOPbIN YCTaHaBAMBaeTCA
BO3J1€ NapaMeTpa C HeAOoMNYCTUMbIM 3HAYEHNEM, B IEBOM YIJly AUCIJIES TaKxXe
oTobparkaeTcsa B NOAynpo3pavyHOM Bnae obLnA CUMBOT «BOMPOCUTENbHbIN 3HaK»,
MO3TOMY MOJIb30BaTEJ/Ib MOXKET, HaXoAACb B JIIOOOM MyHKTE MeHto, BUOETb, Y4TO
HEeKOoTOopble NapaMeTpbl UMEKT HELONYCTUMbIE 3HAYEHUS.

CnMBON «BOMNPOCUTESIbHbIA 3HaK» (CMMBOJT HEAOMNYCTMMOr0 3Ha4YeHNS) BCeraa
yCTaHaBJIMBAETCSA MOBEPX CUMBOJIa «3Be3404Ka» (CMMBOJIa PEOAKTMPOBaHUSA).

Ecnn yCTpOIZCTBO 06Hapy>K|/|BaeT HeaonycrmnMmoe 3Ha4yeHune napamMeTpa, OHO OTKJIOHUT
Jencrseume rno COXpPaHEHNIO N MPUHATUIO 3Ha4YeHNA OaHHOIO NapaMeTpa.
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Fpynnsl yctaBok

MapameTp HacTponku [Mapam_ 3awmnTsl / Mepekn_ HM] «lMepekn_ HIM» pa3pellaeT
BbINOJIHATbL Chefyoline 4enCcTBUS:

* AKTUBMPOBaATb OOHY M3 YeTblpeX rpynn ycTaBok («HIM1» ... «HI14»).
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcdopmaTopa

1.3.1 HacTpownku napaMeTpoB

* Ha3HavyaTb aKTUBMPYIOLLNA CUFHAN AN Ka)XKAOW rpynrbl YCTaBOK (3HaYeHne
HacTporkun «MYM yepes ®yHKBX» 1 AONONHUTENBHO Ha3Ha4YaTb COOTBETCTBYOLIMNE
CUrHanNbl 4J1s NepeKsYeHns:

Hanpumep, ecnn onpeneneHHbln CUrHa BbIMNOJIHAET NMepek/todYeHne Ha rpynny
yCTaBoK HIM2, To 3TOT curHan aoJsi>keH 6biTb Ha3Ha4YeH NapaMeTpy HaCTPOMKMN
[Mapam_ 3awnTel / Nepekn_ HM] «HM2: akT_4epe3».

¢ Paspewatb SCADA nepeko4aTb Fpynnbl YyCTaBOK (3HavyeHue HacTponkun «IMHIM
yepes Scada».

onuusn MepeknioyaTenb rpynn ycraBokK

Py4Howi Bbibop Ecnn BbibpaHa gpyras rpynna HacTpoeK, BPYYHYIO BbIMOJHUTE
rnepekJsoyeHmne c NoMoLLblo napameTpa «llepexkn_ HIl».

Yepes BxoAa (Hanpl/lmep, [Mepekno4vyeHne, ecnn CTaHOBUTCH aKTUBHbLIM TOJIbKO OOUH U3
Hyepes Lll/l(ppOBOl;l BXx0o4) yeTblpex Ha3Ha4YeHHbIX CUrHaNoB. pynna yCTaBOK He U3MeHAeTCH,
ecJin ogHoBpeMeHHO nMeeTCAd HECKOJIbKO CUITHaJ1I0B aKTUBaLUWA.

Mpumep.

CurHan LB3 Ha3Ha4veH napameTpy «HIl13: akT_4epe3». LIB3
aKTUBEH «1».

CurHan B4 Ha3Ha4veH napameTpy «Hl14: akT_4epe3». LIB4
HeaKTuBeH «0».

Ecnn TpebyeTca nepeknoyeHmne c Habopa napameTpos 3 Ha Habop
napamMeTpoB 4, CHavasia HeobxoaAnMo caenaTb HEAKTUBHbLIM CUIHa
LIB3. Toroa akTUBHbIM OOJ/IXXeH CTaTb curHan LIB4.

Ecnu pake nocne atoro curHan LIB4 ctaHeT HeaKTUBHLIM, Habop
napamMeTpoB 4 OCTaHETCH aKTUBHLIM A0 TexX nop, Noka He byaeT
VHMUUNPOBAH HOBbLIW YeTKUM 3anpoc (Hanpumep, LUB3 ctaHOBUTCA
aKTUBHbIM, @ BCe Apyrmne HasHa4yeHHble CUrHajlbl — HEaKTUBHbIMU)

Yepe3 SCADA lMepeknveHne BO3MOXXHO TOJIbKO MPWY HaJIMYNM YETKOro 3anpoca
o1 SCADA.

lMepeknioyarens rpynn ycraBok: [py akTuBaummn Atob0N Apyron rpynmnbl YCTaBoK,
BCE 3HA4YeHMS, CBSA3aHHbIE C MaMATbIO (Hanpumep, Tanmepsl) 6yayT cOpoLueHbl Ans BCcex
PYHKLNN 3aWNTHI.

U3MeHeHMe KoHpurypaumnm: Kaxxablii pa3 Nnpn M3MeHeHU HacTPoeK NapamMeTpoB
3aWmnThl (MNaHMpPOBaHMe YyCTPONCTBA, rnobanbHble NapaMeTpbl UM NapamMeTpbl Ans
HECKONIbKNX FPYMn YCTaBOK) BCe DYHKLMN 3aLLUNTbI HA HEKOTOPOE BPEMS MOSTHOCTbIO
AEaKTUBUPYIOTCA. DTO 0O3HaAYaeT, YTO HEKOTOPOEe BpeMs BCe 3alLUUTHbIe Moaynm byayT
HEeaKTMBHbI, MO3TOMY MX MOXXHO ByaeT nepe3anyCcTuUTb C HOBbIMU HAaCTPOMKaMK. ITO
no3BoJisieT obecneynTb Takme e BO3SMOXHOCTM 3alLUTbl, KaK Mpu CTapbiX, Tak 1 Npu
HOBbIX HAaCTPOMKaX.

Ucknro4veHne coctaBnsaeT U3MeHeHNe KoHDUrypaumum, KOTopoe orpaHnYnMBaeTCs
HaCTPOMKaMun U3 TOJIbKO OAHOW Fpynnbl YCTaBoOK. B 3ToM cnyyae Bce pyHKL NN 3aLUNThI
MO>XHO TOJIbKO COPOCUTL (Kak B C/lydae C NepekaYvaTesieM rpynn yCTaBoOK — CM.
BbILLE).
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1.3.1.1 BNoKMpOBKa HacTpoeK

1.3.1.1
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brnokupoBKka BO BpeMs onepaunu nepeKyiaiodeHns

B uenax 6e3onacHOCTN N COrnacoBaHHOCTH onepau,|/||7| BHOCUTb U3MEHEHWNA B HaCTp0I7IKI/I
BO BpeMA onepaunn nepekny4eHna HeBO3MOXXHO.

Ecnu nonb3oBaTesnb NpeanpuMeT NOMNbITKY U3MEHUTb Kakon-nMbo napameTp BO BpeMs
paboThbl TaMepPOB BbIKJIOYATENS NN MOKa BCMNOMOraTesibHble KOHTaKTbl YKa3blBaloT, 4TO
BbINOJIHAETCS onepauus nepekaodeHuns (cm. pasgen > «5.2 KoHdburypauus
KOMMYTaUWNOHHbIX YCTPOMNCTB»), B U3AMEHeHUN NapaMeTpa byaeT oTKka3aHo, a Ha gucnnee

oTobpa3uTcsa coobuweHne «lMoxanyncrta, nogoxxante - Cuctema 3abnokmposaHa»
(nopobHoe cooblieHne NOCTYNNUT U oT Smart view).

BnokupoBKa HacTpoek
BnoknpoBKa HaCcTpPoeK No3BoJISeT 3abIOKMPOBaTb HACTPONKN NapaMeTpPoB OT J1tobbIX
N3MEHEHWNW, eCI HAa3HAYEeHHbIN CUTHaJ1 UMEeeT 3HAYEeHUE «UCTUHaA» (aKTUBEH).

BktounTb 6J10KNPOBKY HAaCTPOEK MOXKHO B MeHto [CucTMap / Obwme HacTponkn] «bok.
HacTpPOVIKN».

O6xo4 6/10KMPOBKM HACTPOEK

BNOKMPOBKY HAaCTPOEK MOXXHO BPEMEHHO OTMEHUTb, €CJZIN HEBO3MOXKHO (nnn Tpe6yeTc;|)
N3MEeHNTb CTaTyC CUIrHa/la, akKTUuBmMpytowero 6J'IOKI/IpOBKy HaCTpoeK.

060MTN BNOKNPOBKY HAaCTPOEK MOXKHO C MOMOLLbIO MapaMeTpa NPSAMOro KOHTPOIS:
[CucTMNap / Obwme HacTponkn] «Obxoa 610k napam»

YCTPOCTBO 3alUTbl CHOBa NepenaeT B peXxnm 6710KUPOBKN HACTPOEK:
* Cpa3y nocsie COXpaHeHUA U3MEHEHMWS NapaMeTpa unm

* 4yepes 10 MUHYT Nocne aKTnBaunm obxona 6J'IOKVIpOBKVI HaCTpOeEK.
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa

1.3.2 Habopbl aganTBHbIX MapaMeTpoB

HaGopbl apanTUBHbLIX NapaMeTpoB

C nomMoLubto Ha60pOB alaNnTUBHbLIX NMapaMeTpoB MOXXHO ANHAMUNYECKN N3MEHATb
3Ha4YeHnd HaCTpoeK B MoayJie 3allUThbl.

Habopbl afanTUBHbLIX MApPaMeTPOB AOCTYMHbI TOJIbKO ANA HECKOJIbKUX MOAYJIEN 3aLUMThbI
(1 06bIYHO — TONBLKO OJ19 MOOYJIEN 3aLNThLI OT MPEBbLILLEHNSA TOKA).

C NpaKTMYeCKON TOYKMN 3PEHMNS, Y HUX MMEETCSA 0O4HO Ba>KHOe oT/im4une ot Habopos
06bl4HbIX NapamMeTpoB (cM. pasgen > «Tunbl HacTpoeK, CUrHaN0B 1 3HAYEHWIA»): NPW
nepekJloyYeHn Ha gpyron Habop NapamMeTpoB 3aTparMBalTCA OA4HOBPEMEHHO BCe
yHKLUMN 3awmnThl. ECcnn TpebyeTcs BHECTU N3MEHEHUS TONbKO B 04HY KOHKPETHYIO
PYHKLMIO 3aLLMThI, 3TO MOXKET YCJI0OXKHUTb MpoLeaypbl BBOAA B 3KCMyaTaL Mo 1
MPOBEPKMU.

HaGOpr aalTUBHbLIX NMNapaMeTpoB, H8060pOT, )J,eI7ICTByI'OT JIOKaJibHO, TO €CTb, OHU
BO3)J,eI7ICTByI'OT TOJIbKO Ha TY (PYHKLUIO 3aLnNThl, 44 KOTOpOI?I OHU BblNKn adKTUBUNPOBaAHLI.
(Kak aTO coenaTb, CM. HUXe.)

MO>XHO Ha3Ha4YMTb LMPPOBON curHan ana nboro 13 napameTpos [MNapaM_ 3awunThbl /

Fno6_nap_3aw_/I-3aw_/ «module»] «Aa_Habop 1», ..., «<Aa_Habop 4». («module» —
3TO UMSA MOAYJIA 3aLLUUTHI, A1 KOTOPOro nMelTca Habopbl afanTUBHLIX MapaMeTpoB.

Hanpwumep, [I[1]]).

ITK YeTblipe NapaMeTpa Ha3Ha4YeHns Bcerga apasTCca obwmmm napameTpamm (To eCcTb,
npuHagsiexaT BeTBM MeHio [Mapam_ 3awmTel / FTNo6_ nap_ 3aw_]). Hanpumep, BbINOJHUM
chepywoulee Ha3HadeHune: «Ag _Habop 1» = «KH[1] . TpeB_». CM. BepxHee Auajiorosoe
OKHO @ Ha PUCYHKe HUXe.

0N 3Toro Ha3Ha4YeHWs B ANasoroBoM okHe Smart view pna napameTpoB rpynnbl
yCTaBOK, Hanpumep, BeTBM MeHto [Mapam_ 3awmnTel / Habop 1/ 1-3aw,_/ I[1]], nosasnseTcsa
}J,OI'IOJ'IHI/ITeJ'IbeII7I CTOJ16€LI, @, KaK NMOKa3aHO B HNXXHEM OMNa/I0FOBOM OKHE Ha PUCyHKe
HWn»Xe.
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1.3.2 Habopbl afanTBHbIX NapaMeTpoB

Puc. 2:
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lpyn Ha3HayYeHUN napameTpa aganTUBHOro Ha6opa AJ14 rnapamMeTpoB rpyriribl yCTaBoOK
HgobasasTcs aJlbTEPHATUBHbLIE 3HAYEHUA.

Mpn Ha3Ha4YeHMN aganTUBHOro Habopa 60bLWMHCTBO NAapaMeTPOB rPynnbl yCTaBOK
Mosly4atoT AOMOJHUTENbHOE afibTepHaTMBHOE 3HavYeHne. CHavasla 3TO HOBOE 3Ha4YeHune
NOEHTNYHO 3HavYeHuUto HablMoYM, ogHaKo ero MOXKHO pefakTmpoBaTh. (OBakabl
LWeNKHNTEe N n3MeHnTe, Kak TpebyeTcs.)

Npes npocTa: oNa napaMeTpoB 3allMThl UCNOJIb3YEeTCS aJibTePHAaTUBHOE 3HaYeHNEe
«An _Habop 1», Korpa HasHavyeHHbIn curHan «KH[1] . TpeB_» NpUHMMAET NCTUHHOE
3HaYeHue.

MOCKOJIbKY MMEETCS YeThipe rpynnbl HOPMaslbHbIX HAaCTPOEK, B KaXKA0M U3 KOTOPbIX
nMeeTCcs 00 YeThblipex afanTuBHbIX HAbOPOB, a Tak>XXe HacTponka HablMoYMm, 3To
O3Ha4vaeT, YTOo A/ NapamMeTpoB, NOAAEP>KMBAIOLLNX afanTUBHbIe HAabopbl, AOCTYMHO A0
20 pa3/INYHbIX HAaCTPaMBaEMbIX 3HAYEHUN.

AZLanTuBHbIE NapaMeTpbl aBTOMATUYECKN MPUHUMALIOT NMpe)xxHee 3HaYeHne, Kak TOJIbKO
npMMeT NpeXxHee 3Ha4YeHne CUrHaa NoATBEPXAEHNS, KOTOPbIA UX aKTUBUPOBaAII.

Ecnn B KOHKPETHbIA MOMEHT BPEMEHWN aKTUBHbLIMU OKaXKYTCSH HECKOJIbKO Ha3Ha4YeHHbIX
curHanos, byneT paboTaTh crneayrollee NpaBuio:

Habop afanTMBHbLIX NapaMeTpoB 1 MMeeT NpMopuTeT HaZ HabopoM afanTUBHbIX
napameTpoB 2; Habop afanTMBHbLIX MAapaMeTPoB 2 UMeEeT NPUopPUTET Hal Habopom
aflanTMBHbIX NapaMeTpoB 3. Habop afanTMBHbLIX NAapaMeTPoB 3 UMEEeT NPUOPUTET HaL
HabopoM afanTMBHbLIX NapaMeTpoB 4.
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1 MRDT4 — gudpcepeHumanbHasa 3awmTa TpaHcopmaTopa

1.3.2 Habopbl aganTBHbIX MapaMeTpoB
Mpumepbl NpuMeHeHUs HabopoB afanTUBHbBIX NapaMeTpPoB
* MCXH: 6n10KnpoBKa OT NYCKOBbIX TOKOB
° 3aI'IyCK aABuratend, 3alWnTa OoT ueceHcm6|/|n|/|3auv||/| TOKa
e BHO: YCKOpeHne npun BKJIO4EHNUN Ha KOPOTKOE 3aMblKaHUe

o I3MeHUTe BpeM4A 3afep)XKN 3allUThbl MO TOKY Ha KOPOTKOe BpeMs
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1.3.3 OTobparkeHne CoCTOSAHUSA

1.3.3 OTobOpa>keHMe COCTOAHUA

B okHe cocTosiHMSA B MeHIo «PaboTa» 0To6pa>KaeTc9| TeKyllee COCToAHMne BCeX CUIrHaOoB.
ITO O3HA4aeT, YTO MOXXHO BUAETb, HAX0OUTCA KOHerTHbII7I CWUrHan B AaHHbLIN MOMEHT B
aKTUBHOM MNSIN B HEAKTUBHOM COCTOAHUUN. MOXXHO BUOETb BCE CUrHaslbl B
OTCOPTMPOBAHHOM MO 3aLLUNTHBLIM 3/IeMeHTaM/MoayNaAM nopanke.

CocTtossHMe Bxoga Moaynsa/curHana... CocTosiHue oTobOpa>kaeTcs Ha NaHeNnm
ynpaBJiIeHUA B BUae...

«HeaKT_» [ JIoxb [/ «0» O

«aKT_» / |/|CT_/ «1»
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa
1.3.4 CTpyKTypa MeHo

1.3.4 CTpyKTypa MeHIo

CprKTypa MEHI0 UMeeT cnefylolime 3/ieMeHThbl BbiCLLIero ypoBHA. BXxoa B BETBb MEHI0
OCYLLECTBNAETCA HaXXaTNem I'IpOFpaMMHOI7I KHOMKW p. [1pOrpamMMHble KHOMKN A 'Y
NMNO3BONAOT NMepexognTb K npe,u,bl,u,yu.l,e|7| nnn cne,u,yrou.l,e|7| BETBW.

2 PaboTta

~

\
N M 30eCcb HaxoAATCS AaHHble peXxiMa paboThl.
KN

;aﬁora

?gl—’ * N3MepeHHble 3HaYeHns
* CTaTuUCTuUKa
- * OTobpakeHne coCTOAHUSA
e [laHHbIE O CHETYMKE N BEPCUN

* PerucTtpaTop owwmnbok, Pernctpatop cobbiTuit,
PernctpaTop HEMCnpaBH.

e CamogmarHocTuka
* NMoaTeepanTb, Cbpoc

2 NMnaHupoBaHMe YCTPOUCTBA

/J E| O6bI4HO 3TO NMepBLIN 3Tarn BBOAA YCTPOWCTBA B
MnaHup_ ycTp_ SKCrJlyaTauuto.

KHiw.
Bk/to4aloTCst HE06XOAUMBIE U BbIKJTIOHAIOTCS HEHYXHbIE
3/1EMEHTBI.

HPT_ZAM

BbibrpaeTcs npotokon (SCADA) cBsi3M C NoACTaHLUMEN.

2 MapaMeTpbl yCTPpOUCTBA

B aTO BETBM MEHIO npeacTtaB/ieHbl BCe HaCTpOIZKI/I,
HanpamMyr CBA3aHHbIE C yCTpOI7ICTBOM, Hanpmnmep,

| A | .
* LUKNGPOBLIE BXOAbl N BbIXOAbI;
g . Cau;
* HAaCTPOWKWN PErnMcTpaTopos;
* HAaCTPOWKW CBA3N.
: 8 CucTeMHble NnapaMeTpbl
E Bg 50/60 o
: \/ O6bI4HO 3TO BTOPOW 3Tan BBOAA B IKCNJyaTauuio —
c CuctlNap HaCTpoOWKa CBOWCTB NoJs, Hanpumep,
: KEww .
= * HOMWHAJIbHOWM 4YaCTOTbl, HANPSXXEHUS, TOKa;

HPT_ZAO

* KO3(hpuumeHTos TT u TH;
* Tuna nogkno4veHnsa TH (Pa3H Hanp, JIMH_ Hanp_).
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1.3.4 CTpyKTypa MeHIo

: 8
: acee
E Mapam_ 3awimntbl
: nn*ﬂ—»
: )
E YnpasneHue
: nn*ﬂ—»
: &
-
: | &]
. Jloruka
: nn?“—r
8
——
-_—
B CepBuc
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MapameTpbl 3aLLUTDbI

30ecCb HaxoaAAaTCA BCe HaCTpOVIKVI 3awnTbl, nMmerLine
OTHOLUEHME K KOHKPETHbIM 3aLlNTHbIM PYHKLMNAM.

HacTponkn Ka>x4oin 3amMTHOM (YHKLMK CrpynnupoBaHbl

no cnegywwmnm Tunam:

* [MapameTp obLien 3aWwmnThl
* Habop 1 ... Habop 4

* Nepekn_ HM (MepeknioyeHne Habopa napameTpoB)

dneMeHT ynpaBnieHus

HacTponkn KOMMYTaUNOHHbIX YCTPOWNCTB.

» Kaxpgoe yctponctso HighPROTEC ¢ HanmeHoBaHueM
«MR...» nNo3BosaseT ynpassisiTb 1 KOMMyTaUNOHHbIM

YCTPOWCTBOM.

» Kaxxpoe ycTtponcteo HighPROTEC ¢ HanMmeHoBaHMEM
«MC...» Mo3BONAET yNpaBaATb 6 KOMMYTaLWOHHbLIMK

yCTpPOMNCTBaMN.

Jlornka

* 1o 80 nornyeckux ypaBHeHuUn
* 4 wnw3a Ha BbIbop

* 4 Bxoga, 4 BbIX04a Ha Ka)X[4oe ypaBHEHue

e OYHKUMM TarkMepa 1 NamMaTn

CepBuc

DTa BETBb MEHIO Hy>KHa B OCHOBHOM [J151 TPOBEPKM.

Mpumep.

e Bbixoabl «MpuHYANTENbHO»/«OTKOYEHNE»

e AHaJIOroBbIN BXO U BbIXOAbl «[TPUHYANTENbHO»/

«OTKAO4YEeHnEe»

* Wcnonb3oBaHMe BHYTPEHHEro reHepaTtopa

curHanos/cboeB
* MNepe3arpy3ka 3alNTHOro YCTPONCTBA

MRDT4
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1.3.5 NMnaHupoBaHMe yCTponCTBa

1.3.5 MnaHupoBaHue yCTpPOUCTBA

Mo nnaHnpoBaHnem paGOTbI yCTpOI?ICTBa NMOHNMMaeTCd orpaHn4eHmne ero
PYHKLMNOHANIbHbIX BO3MOXXHOCTEN [0 TOW CTENeHMN, KOTOpa“d Tpe6yeTc;| Ona BbIMOJIHEHUA
KOHerTHOIZ 3a4a4Kn no 3aunTe,T. €. YCTDOVICTBO AO0JIDKHO OT06pa)KaTb TOJIbKO Te
PYHKLNN, KOTOPbIE OEeNCTBUTENbHO HY>XHbI MOJ1b30BaTeEJO.

Tak, HanpuMep, ecan OTKYNTb (PYHKLNIO 3aLMTbl HANPSAXKEHUSA, TO COOTBETCTBYOLLNE
3TON (pyHKLMN NapaMeTpbl He ByayT oTobparkaTbCa B APEBOBULAHOM KaTaJsiore
napameTpoB. OAHOBPEMEHHO C 3TUM ByayT TakXKe OTK/0YEHbI BCE CONYTCTBYOLNE
cobbITNS, CUrHaNbl U T. M. ITO crnocobcTByeT 6onee NOHATHOMY NMpeacTaBEHUIO
APEeBOBUAHbIX KaTaoroB NnapameTpoB. MNaHnpoBaHne Tak)Xe BKJIIOYAEeT HAaCTPONKY
OCHOBHbIX CUCTEMHbIX AaHHbIX (4aCTOTbl U T. M.).

OnHako Heob6xoanMo MPUHMMaTb BO BHUMaHME, YTO OTKJOYEHUE 3alMNTHbIX (PYHKL NN
U3MeHSEeT CMNCOK JOCTYMNHbIX PYHKLUNINA YCTPONCTBA. ECn nonb3oBaTeslb OTMEHUT
HanpasJIeHHYIO PYHKLMNIO 3aLlUUTLI OT MpeBbIlleHna OMYCTUMOro 3Ha4yeHus ToKa, To
YCTPONCTBO HEe 6yueT CpaﬁaTbIBaTb HamnpaBJ/1IEHHO, a TOJIbKO HEHaMNPaBJZIEHHO.

MpenonpuaTue-n3roToBUTENlb HE HECET OTBETCTBEHHOCTbL 3a TeJleCHble NMoBpeXxaeHuns
nnn MaTepVIaJ'IbeIVI yu.l,ep6 B pe3yJibTaTe HeNMnpaBMJibHOIro rnNJiaHNMpPoBaHUA.

Ycnyrun no naaHMpoOBaHUIO TakXe OKa3sbiBaloTCA koMnaHmen Woodward.

OcTeperantecb HenpeaHaMePEHHOIr0 OTKYEHNS 3aWNTHBLIX QYHKLUNA U MOAYNEN.

Mpu OTKAOYEHUN MOAYJIEN B NMpoLecce NniaHMpoBaHus paboTkl yCTPONCTBa BCe
COOTBETCTBYIOLLWE 3TOMY MOAYJIO NapaMeTpbl MPUMYT 3HAYEHMS MO YMOJIHYaHUIO.

Mpn NOBTOPHOM BKIOYEHUM OHOIO U3 3TUX MOAYJEN BCE COOTBETCTBYIOLLNE 3TUM
MOLYJISIM NapamMeTpbl MPUMYT 3HAYEHUS MO YMOJYaHUIO.
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1.3.6 MNapamMeTpbl y4acTKa

1.3.6 MapaMeTpbl yyacTKa
B napameTpax y4acTKa MOXXHO HaCTPOUTb BCE MapaMeTpbl, MMeloL e OTHOLWEHNE K
nepsnyHom obMoTKe TpaHchopMaTopa 1 crnocoby paboTbl C 3NEKTPUYECKON CEThLIO,
Hanmpumep 4acToTy, @ TaKXe OCHOBHbIE N [OMOJHUTENbHbIE BENYMHDI.

Bce mapameTpbl y4acTKa AOCTYMHbI B BeTBU MeHto [CucTlapl.

MoppobHblie Tabnnubl U ONMCaHNE BCEX MApPaMETPOB CM. B CMPaBOYHOM PYKOBOACTBE K
ycTponctsy MRDT4.
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1.3.7

1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa

1.3.7 NapameTpbl yCTPOMUCTBA

MapaMeTpbl ycTpOUCTBA
Hdata n Bpems

B meHto [MNap_ycTp_/ Bpemsal «/[laTta u BpeMs» MOXXHO HaCTpPOUTb AaTy 1 Bpems (B TOM
4yucsie MMeeTCs MOAMEHI0 YaCOBOIro Nosica N HaCTPOeK nepexofa Ha JIeTHee BpeMs).

Bepcus

B meHto [Map_ ycTp_/ Bepcusa] MOXKHO Noay4YnTb MHGOPMaLLMIO O BEPCUM MPOrPaMMHOIro
1 annapaTHoro obecneveHus.

OT1obpa>keHune kogos ANSI

BkntounTtb oTobparkeHne koaos ANSI Ha naHenun ynpasneHns yctponctesom (M4M) MoXKHO
B MeHto [MNap_ycTp_/ NYM] «[lokazaTb Homep ycTp_ANSI».

Smart viewOgHako B [10 nMeeTca CBOe MeHIo yrpasneHus otobpaxeHuem konos ANSI,
KOTOpOEe He 3aBUCUT OT NaHesn yrnpasieHnUs YCTPONCTBOM (CM. pyKOBOACTBO
nonb3osaTtens NO Smart view).
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1.3.8 CyeTumkm cbpoca, 3Ha4YeHUSA 1 3anncu
1.3.8 CyeTuuku cOpoca, 3HA4YEHUA U 3anNUcH
Py4Ho#M cbpoc
B meHto [PaboTa / CHpoc] MOXKHO:
¢ 0OHYNATb CYHETUYUKMY;
* yOoansaTb 3anucK (Hanpumep, 3anN1Ucn 0 HapyLUEHUAX);

¢ 0OHYNISATb HEKOTOPLIE NapaMeTpbl (TakKne Kak CTaTUCTUKA, TernJioBas Moaesib U
T.M.).

OnncaHmsa OOCTYMNHbLIX KOMaHA cOpoca MOXXHO HAaNTW B OTAE/IbHOM AOKYMEHTE MOf,
Ha3BaHneM «MRDT4 CrnpaBo4YHOEe PYKOBOLCTBO>.
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcdopmaTopa

1.4 be3onacHOCTb

be3onacHoOCTb

Ob6Limne nono>xeHms

OCTOPO>XHO!

Bce HacTporku 6€30MacHOCTU A0JIXKHbI BbIMOJIHATLCSA MNOJIb30OBaTE/IeM YCTPONCTBA
MRDT4! HacToATebHO peKoMeHAyeTCH B KOHLLe npoLenypbl BBoAa B 3KCMJlyaTaLuio
MPMBECTN HAaCTPOMKN 6e30NacHOCTN B COOTBETCTBME C MECTHLIMU NPEANUCAHUSAMU U
TpeboBaHNAMMN.

Ha MoMeHT nocTaBku ycTponcTea MRDT4 MakCMManbHOE YAC/I0 HAaCTPOEK HAaXoaAMUTCs B
«OTKPbITOM» COCTOSAHUU, T. €. BCE OrPaHNYEeHNs 40CTyNa CHATbI. DTO NMO3BoOsAET
UCKJTIOYNTb HEHYXXHbIE CNOXKHOCTUW Npu BBOAE B 3KCryaTauuto. OgHako Korga
ycTponcteo MRDT4 6yaeT 3anyLeHo, BepoATHO, NoTpebyeTcsa HECKOJIbKO OrpaHnYnTb
[OCTyn. B yacTHoCTK Heobxoamnmo ByaeT y4ecTb Crieaylolme acneKkThbl.

Mo ymon4aHuto nogknaoydeHmne Smart view Kk MRDT4 4epes USB-nHTepdeinc paspeweHo
(6e3 naponsa), ogHako ceTeBor AocTtyn no TCP/IP oTKA04YeH (CM. L=> «1.4.3 Naponu gns
noakatyeHnsa K Smart view»). Mo coobpa>keHnsam 6e3o0nacHOCTM peKkoMeHayeTCs
W3MEHUTb 3TN HAaCTPOWKN Cpa3y Nocjie BBOAA YCTPOMNCTBA B dKCMayaTaLmio.

OCTOPO>XHO!

HacTosTeNbHO peKoMeHAyeTCs 3aMeHUTb cTaHaapTHble napoaun (> «Maponn no
YMOJI4aHUIO») Ha HOBbIE, COOTBETCTBYOLLME YPOBHIO 6€30MacHOCTY NMPUIOXKEHNSA (CM.
> «/i3meHeHne naponeli»), HanpuMep 3a4aTb pa3Hble Mapoan ANA pa3Hbix obnacTen /
YPOBHEN AoCTymna. 3To obecneymBaeT BO3MOXXHOCTb HAaCTPONKM MHONBUAYASIbHOIO
[OCTynNa AN pa3iMyHbIX FPynn noJib3oBaTeNen.

0630p HacTpoek, CBA3aHHbIX ¢ 6e30NacHOCTbIO

B BeTBM MeHto [PaboTa / BesonacHocTb] coaep)KaTca cBeAeHMs 0 HAaCTPOMKaXx,
CBSA3aHHbIX C 6€30MacHOCTbI0. B YaCTHOCTM MOXXHO Y3HaTb ClieayloLlee:

* OCTaBJ/ieHbl CTaHAapPTHbIE MapoJin ANda noaKAt4YeHnaA (cm. II=[> «[Maponwn ons
MOAK/YEHMSA K Smart view») nam n3amMeHeHbl Ha NoJIb30BaTE/IbCKNE 3HAYEHUS;

+ paspelueHo A nogkaodeHme Smart view (cm. > «locTyn yepes Smart view»);
* Kakoe BbIbpaHO NpaBo Ha nepekoyeHne (cM. > «MpaBo Ha NepeksoYeHne»);

* KaKol BbIbpaH 0XBaT MpU BOCCTAHOBAEHUN 3aBOACKMX HacTpoek (cM. 5> «1.4.6
Bo3BpaT K 3aBOACKUM HacTpoikaM, cbpoc Bcex Naposien»).

MMONHbBIM CANCOK HAaCTPOoeK, AOCTYMNHbIX Ha 3TOW CTpaHuue, CM. B rnase «be3onacHoOCTb»
CMpPaBOYHOro PyKOBOACTBa K yCcTponcTBy MRDTA4.

Korpga 6e3onacHocTb VT nmeeT NnpuHUMNManbHoOE 3HaYeHNE, PEKOMEHAYETCSA NPOBEPUTDL
BCE 3TW HACTPOMKN Npn BBOAE YCTPONCTBA B IKCMJyaTaLuto, 0AHAKO C/erno nonaraTbCs
Ha HUX He cTonT. Ecnm nosib3oBaTeslb U3MEHUT Mapob O1a NnogkovyeHns Yepes USB,
HanpuMep, Ha «1», TO Ha 3TOM CTpPaHMLEe NOSABUTCA 3anucb «Maponb ansg USB-noakn.» =
«OMp. Nosib3.», 0AHAaK0 3(PHEKTUBHOCTL NOAOOHON 3aWNThl BECbMa COMHUTESbHA.

CoobLeHuns no 6e3onacHOCTH

MpefyCMOTPEH CreunanbHbil perncTpaTop CaMoAnarHoCTUKK, MMeHyeMblin CoobLieHns
0 camoamnarHocTuke. OH cobrpaeT BHYTpPeHHME CO0bLEeHNS YCTPONCTBA Pa3INyHbIX
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1.4.1 CeTeBas 6e30MacHOCTb

1.4.1
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TUMOB, U B TOM 4nCsie 0 COBbITUSAX, CBA3AHHbLIX C 6€30MacHOCTbIO (Hanpumep, ecnm 6bin
BBELleH HEBEPHbI NMaposib). PekoMeHayeTCs BpeMsi OT BPEMEHM NPOCMaTpPUBaTb 3TH
3anucu.

CoobueHns no 6e30MacHOCTU TakK)Xe MOXKHO NPOCMOTPETb B BeTKe MeHio [PaboTa /
be3onacHocTb / XKypHan 6e3onacHocTK].

CeTeBas be3onacHoOCTb
CBsasb SCADA

CnenyeTt OTMETUTb, 4TO UCNOJsIb30BaHUe NMpoTokosioB SCADA Bcerga Conpsi>xeHo ¢
onpenenieHHbIMN puckamu. MoapobHyo NHMOPMALIMIO MOXKHO HAWTN B TEXHUYECKON
nuTepaType.

be3onacHOCTb MHTpaceTn

Ecnn nHtepgenc Ethernet yctponctea MRDT4 noaksito4eH K ceTn, TO MoJsib30BaTeNb
[OJIKEH caMocToAaTenbHO obecnednTb BCe HeOH6XoAMMbIE CpeacTBa 415 3alLUUThbl CETU
KOMMNaHUn. B 4aCTHOCTN HeOBX0AMMO rapaHTUPOBaTh, YTO BHELUHWA JOCTYN (T.€. 13
MHTepHeTa) K ycTponctey MRDT4 HeBO3MOXXeH. O3HaKOMbTECb C COBPEMEHHbLIMU
TexHosornaMm (MexxceTesbiMn 3KkpaHamm, VPN n 1. n.)!
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa
1.4.2 Maponn

Maponmu
Tunbl naponen
Maposnn 6biBalOT ABYX TUMOB:
e MMapoan onsa NoAKIYEHNS NO3BONAIOT YCTaHaBAMBaTb coeanHeHne ¢ pabo4nm
nporpaMMHbIM obecnevyeHnem Smart view. (CM. > «1.4.3 Maponn ons

noakayeHns K Smart view».)

e [Maponn ypoBHA AocTyna TpebyoTca ANna BHECEHUSA U3MEHEHUN B HAaCTPOMKK. (CMm.
> «1.4.4 Maponn ypoBHSA focTyna».)

MpumevaHne. Maponu ANA NOAKAIOYEHUA BrepBble nosasmancek B sepcum HighPROTEC
3.6. MNpUYNHOM MOCAY>XXNJIO TO, 4TO, Ha4YMHasa C Bepcumn 3.6, BCe COeANHEHNA Mexay
MRDT4 n Smart view cTann NOAHOCTbIO LUNGPOBATLCA C MOMOLLbIO COBPEMEHHbIX
KpunTorpaduyeckmnx anropmtmos. (Cm. Takxke > «Smart viewMNogknodeHne K »).

3afaHHble NAaPON XPaHATCHA B NOCTOAHHOM NamMaTn MRDT4 n He yganaTca npu
0BHOBJIEHMN MUKPOMPOrpamMMbl (3TO OTHOCUTCA K NapoansaM obomx TUMNOB).

Maposn no ymosdaHumio

Mo ymon4aHuio AN Bcex naposen (NoakJtoYeHns N ypoBHS A0CTyMNa) NPoM3BoAUTENIEM
yCTaHaB/IMBAlOTCS CTaHAapTHbIE 3HaYeHUs, He obecneyrBatloLle HUKAKOW 3allunTbl OT
HeCaHKLUWNOHUPOBAHHOIro AOCTYynNa.

e Maponn gna NogKAl4YeHUs, Kak NpaBnao, OCTaBAAOT NyCTbIMK (T. €. OHM BoobLLE
He 3anpalwnBatoTcs).

e [1ns BCEX MapoJsien ypoBHSA A0CTyNa YCTaHaB/MBAETCSA CTaHOapTHOE 3HaYeHune
«1234».

LTpaghHOe BpeMsa npu HeBepHOM BBoAe Naposs

BBopn HeBepHOro napons (He3aBUCUMO OT TOro, KaKoM 3TO Napob, Mapob ANs
MOAKJIIOYEHUS NN NapoJib YPOBHSA AOCTYMa, U HE3ABUCUMO OT TOr0, Kak OCyLW,eCTBAAICA
BBof4, Yepe3d UYM nnn Smart view) nHMumMnpyeT COCTOAHUE «LWTpadhHOE BPEMSA».
Mporpamma MRDT4 Bce 6onbluee BpeMs 610KMpPYeT BBOA Naposis — A0 TeX Nop, Noka He
6yneT BBEAEH BepHbI Maposib. 06 3Ton 610KMpOBKe Nosib30BaTENS UHOPMUPYET
cneumnanbHoe coobuieHne. B neprop 6/10KMPOBKM 3TOT TalMep BAUSET TOJIbKO Ha BBOJ,

naponen (To eCTb, KHOMKa m Ha NYM) n He BnokunpyeT apyrne oencTems
nosib3oBaTenNs, KOTopble He TpebyloT BBOAA Napons.

3abbITbI Naposab

Ecnn HaxkaTb knaBuwy «C» BO BPeMS X0JIOAHOIo nepesanycka, 0TKPoeTCst AMalioroBoe
OKHO cbpoca (nNpu ycnoBumn, 4TO OHO He ObIJI0 OTKJIIOYEHO). B HEM MOXXHO cOpocuTh BCe
Mapon 1 BOCCTAHOBUTL 3Ha4YeHNA Mo yMondaHuio (cMm. > «Maponn no ymonyaHuio»).

CeefeHnsa o AnasnoroBoM okHe obulero cbpoca cm. B pasgene s> «1.4.6 Bo3spaT K
3aBOJICKMM HaCTpoWnkam, cbpoc BCcex naponemn».
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1.4.3 Naponn onda noaknoyeHnsa Kk Smart view

1.4.3

Maponu pnsa nogkno4YeHua K Smart view
Smart viewl'lo,quoquue K

OOHuM 13 cbyHOaMmeHTaNbHbIX TpeboBaHUn «MT-6e30nacHOCTU» ABASETCSA
npenoTBpalleHne HeCaHKLMOHUPOBAHHOIO AOCTYMa K AaHHbIM, NepefaBaeMblX
onepaTtopoMm Ha ycTtponcteo MRDT4 n obpaTHO.

MoaTomy Bce coeanHeHnsa mexay MRDT4 u Smart view NoNHOCTbIO LWNPYOTCA C
MOMOLLbIO COBPEMEHHbIX KpUNTOrpamnieckmnx aaropmTMoB.

Woodward npenocTaBnasieT Ana KaxAoWn yCTaHOBNeHHON Bepcuun Smart view (Ha4ynHas ¢
Bepcuun 4.70) n gna kaxxgoro yctponctea HighPROTEC (HauynMHasa c Bepcun 3.6)
KpunTorpadunyeckmne cepTudmnKaTbl, KOTOPblE aBTOMaTUYECKN NepenatoTcs npu
noaknatoyeHnn. CtopoHbl (MRDT4 n Smart view) npoBepsatoT NoJlydeHHble cepTUUKaThl,
4TO0Obl YAOCTOBEPUTLCA B MOAJMHHOCTY APYr Apyra.

JaHHas PyHKUMA 3alLNTbl, OCHOBAHHAs Ha KpMNTOrpacunyecknux anropmTmax, AOCTymnHa
MO YMOJIHaHUIO: MOJSIb30BATENAM HE Haf0 HUYEro OTAEsIbHO HacTpanBaTb UN
npoBepsThb.

Hdoctyn Yyepe3 Smart view

Ewe ogHMM pyHOamMeHTanbHbIM TpeboBaHneM «UT-6e30nacHOCTH» ABNAETCSA
npefoTBpalleHne HeCaHKLUOHMPOBAHHOIO AOCTYNa K JINYHbIM CUCTEMaM
rnosb3oBaTesien, BKAYada 3awnTHoe ycTponcTeo MRDT4. K ycTponctesy MRDT4 MOXXHO
MoNy4YnTb AOCTYN C MepenHen naHenm unm 4yepes paboyee nporpamMmHoe obecneyeHne
Smart view.

MockoNbKy NCNOJSIb30BaHNE NepeaHen naHenn npeanosiaraeT JIMYHOE NMPUCYTCTBUE, PUCK
HEeCaHKLMOHUPOBAHHOIr0 AOCTYMNa B 3TOM CJly4ae OTHOCMTE/IbHO HEBLICOK — B OTJINYME
OoT Apyroro cnocoba, Korga [OCTyN OCYLWECTBSETCS yAa/leHHO Yepe3 Smart view,
ocobeHHO ecnun ycTponcteso MRDT4 nogkntodeHo K ceTun Ethernet / TCP/IP.

* B uensax 6e30nacHOCTN MeeTCs BO3MOXXHOCTb OTKJIYUTL AOCTYN K Smart view
yepes3 USB-uHTepgenc. Ona storo Heobxoammo HacTpouTb napameTp [Map_ycTp_/
Be3zonacHocTb / CBA3b] «Smart View yepes USB». 10 ymMOn4aHUO 3TOT TLUN AOCTyna
pa3speLueH.

e TakXXe MMeeTCs BO3MOXXHOCTb OTKJIOYMNTb AOCTYN K Smart view 4epes Ethernet. g
3TOro Heob6xoaMMo HacTpouTb NapameTp [Map_ycTp_ / Bbe3sonacHocThb / CBA3b]
«Smart View yepes Eth». 1o yMon4aHNO 3TOT TWUM AO0CTYNa pa3peLueH.

Ecnn ona oTknoyeHuUa goctyna K Smart view NCroJib3yeTcda CaMO rNnpujioxeHme Smart
view, To TeKYLLI,I/II7I CeaHC aBTOMaTU4YeCKUN NMpepbiBaeTCA.
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Maposaun ana nogknodeHmnsa K Smart view

EcTb ABa naponsa onsa nogkaiyeHus. B Havyane ceaHca yCTponcTBO Smart view npocuT
BBECTM Naposib, N ecnn oH byaeT BBeleH BEPHO, TO NOAKJ/OYEHMNE YCTAaHOBUTCSA. (IDTOT
Lwar nponyckaeTcs, TOJIbKO eCcan naposb BoobLe He 3a4aH.)

* NMopknwoyeHnue yepes USB — gng nogknwyeHns Kk Smart view 4yepes USB-

MHTepdeNnC HY>KHO BBECTU «NapOob OJ1 IOKAJIbHOr O MOAKII0YEHUS» (NO
YMOJITHaHWUIO OH He 3adaH).
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1.4.3 Naponn onda noaknoydeHnsa Kk Smart view

* MopknioyeHue K yaaneHHOW ceTu — A58 NoAKAYeHna K Smart view 4yepes
Ethernet Hy>XHO BBeCTU «Maposib 418 NOOKJIOHYEHNA K yaaleHHON ceTu» (no
YMOJI4aHUIO OH He 3ajaH, U 3TOT TUN JOoCTyna no yMoJ4aHU0 OTKJOYEH, CM.
«[locTyn 4Yepe3 Smart view».)

N3MeHNTb Naposib AN NOAKOYEHNS MOXHO B Smart view, 0TKpbIB BETKY MeHto [[Map_
ycTp_/ BesonacHocTb / Maposib] n ABaXKAbl LLENIKHYB MapoJib.

ObpaTnTe BHMMaHMe, 4TO Napoan NS MOAKIIOYEHWNS OTIMYAOTCS OT NapPoOsIEN YPOBHS
poctyna (cm. > «Beoa napons ¢ noMoLLbio NaHenn») caeayowmnMmn
XapaKTepucTukamm:

* [laposan ona NooK4YeHNUss MOXKHO BBOOUTb U U3MEHATb TOJIbKO B Smart view (a Ha
naHenn N4YM yctponctsa MRDT4 — HeT).

OOHaKo MOCTOSAHHO XPaHATCA Napoaun Ha ycTponctee MRDT4, a He B Smart view.
MosTomy Npu Heob6XoAMMOCTU Ana NoAKAYeHNs K Kaxgomy pene HighPROTEC
MO>XHO 3aZlaTb OTAE/IbHbIA Napoib.

« B oT/AM4me oT naponeit yposHs goctyna (> «/3meHeHne naponeii») naponu ansa
NnoaKJIl0YEeHUSA MOTyT Ccoep>XaTb He TOJNbKO uugpsl 1, 2, 3, 4 n He nMerT
OrpaHMYeHus no AsanHe B 8 CUMBOJIOB (MOryT coaepXaTb 64 cumBona u 6onblue).
Maponb 019 NOOKIOHYEHNS MOXKET NPeaCcTaBAATb COO0N NPON3BOJIbHYIO
rnocsenoBaTeNbHOCTDb NOObIX MevyaTHbIX cnMBO10B (KOHMKOA), BKOYasa npobensl.

Maponu no ymonyanuio (cM. > «Maponu no ymonyaHuio») He obecneynBatoT AOJIKHYIO
3alUnTy.

B uensix 6e30nacHOCTU HACTOSTENIbHO PEKOMEHAYeTCs Cpa3y U3MEHUTL UX B
COOTBETCTBMM C MECTHLIMU HOPMaMM.

Mpn Heo6X0ANMOCTU, MOXXKHO BoObLLIE yAAIMTb BCE NAPOX, €C/IN 3TO AOMNYyCKaeT Balla
nonutuka 6esonacHocTn. Torga naposv He 6yayT 3anpalinBaTbCs, U AOCTYN CTaHeT
MOJIHOCTbIO OTKPbITbIM. OIHAKO Mbl HACTOSITE/ILHO HE PEKOMEHAYEM O0TKA3blBaTbCA OT
BCEX NapoJsieil, 1 0CO6EeHHO OT CETEBbIX.
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1.4.4 Maponu ypoBHS AOCTYMa

1.4.4

Maponu ypoBHA pocTtyna

Maponn ypoBHA fgocTyna TpebyoTcs Npy BHECEHUN U3MEHEHUI B HAaCTPONKKN Yepe3
Smart view n HanpsaMyio ¢ naHenu N4YM.

Ka)kabln HacTpanBaeMblil NapaMeTp MMeeT ypoBeHb 6e30nacHOCTK (Mnm nHave —
o6nacTb/ypoBeHb 40CTyna). OnucaHue ypoBHen AocTyna cM. B pasgene > «1.4.5
YpoBHM goCcTyna».

Mpexae 4emM M3MEeHUTb HAaCTPOKY, Haf40 BBECTW Naposib, 4TOObI BOMTK Ha

COOTBETCTBYHLLNIA YPOBEHb A0CTYNa. (3aTeM N3MEHEHNSA MOXXHO BHOCUTbL 6e3 naposns,
MOCKOJIbKY YPOBEHb A5l Bac byneT pa3biokmpoBaH.)

BBon naposis ¢ nOMOLLbIO NaHeNun

Ha naHenn NYM ycTponctea MRDT4 MOXXHO BBOAWTbL r1aposib YpOBHSA AOCTyra C
MOMOLLbIO MPOrpPaMMHbIX KHOMOK.

HPT Z91

1 2 3 4

Mpumep. Onsa BBoAa napons «3244» nocnefoBaTesIbHO HaXXMManTe cieayoLine
KNaBuLWn:

* Knasuwa 3
e Knasuwa 2
e Knasuwa 4
* Knasuwa 4

Mpn aKTUBHOM MOAKOYEHUN K Smart view npunoxxeHune Smart view 3anpawnsaeT
naponun. BBoanTb Ux cnenyeT C KJaBUATYypbl KOMMbIOTEpPA.

N3meHeHHne naponen

Maponn ypoBHSA AOCTYyNa MOXHO U3MEeHUTb B MeHto [[Map_ ycTp_/ be3sonacHoCTb /
Maponbl.

lMaposib ypoBHS AOCTYNa OO/KEH NMPencTaBasTb cobon kombuHaumwo unhp 1, 2, 3nd un
NMeTb ONNHY He 6onee 8 undp. Maponb He OO/MKEH CcoAep»XaTb APYrMX CUMBOJIOB U Npu
€ro BBOJAE He MOryT UCMOJIb30BaTbCA APYrne KaaBuLLIn.

Moateep>xaexune 6e3 BBoga napons

Ons nony4yeHuns obLuein MHopMaLumM o NoATBEPXAEHMAX cM. pa3gen > «1.5
MoaTBepxaeHnsa». CBeneHns 06 ob6nacTax/ypoBHAX AOCTYNa MOXKHO HaWTw B pa3gene
= «1.4.5 YpoBHU pgocTyna».
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1.4.4 Maposn ypoBHA JocTyna

HaunHas ¢ HighPROTEC Bepcuun 3.6, noatBepanTb COAN MOXHO Ha>kaTueM Knasuwim «C»
B TeyeHune 1 cekyHabl. MoapobHee cM. B pasgene > «MoaTsepxaeHne Bpy4Hyio
(Ha>xkaTmeMm kHonku C Ha NaHesnn yrpaBaeHUs)».

deakTnBauunsa naponeﬁ npu BBoae B 3Kcniayataynio

Mpn BBOAE YCTPOMCTBA B IKCMJIlyaTaL MO MOXKHO BPEMEHHO OTKJ/IOYUTL Napoau.
Ncnonb3oBaHue 3Ton MyHKUUM ONA OPpYrUX Lesien, kpoMe BBoAa B dKCrayaTauuio, He
ponyckaeTtcs. [1ng Toro, 4Tobbl OTKAOYMTb NAPOJIbHYIO 3aLUNTY OJ19 COOTBETCTBYHOLMX
obnacten pocTyna, 3aMeHMTEe CYLLECTBYIOLWNUIA Maposib NyCcTbiM. Bce ypoBHn/obnacTtun
[OCTyna, 018 KOTOPbIX NapoJib He 3afaH, ABJSAIOTCA NOCTOSAHHO pa3b10KNPOBaHHbLIMM.
DTO 03HAYaeT, 4TO BCE NapaMeTpPbl N HACTPOMKM B 3TUX 06/1aCTAX MOXKHO CBOHBOOHO
MEeHSATb.

OCTOPOXXHO!

Bbl 4O/KHbI y6e,D,I/ITbCﬂ, 4YTO nocJyjie BBOAa B 3KCriyiyatTalnto BCe NnapoJin CHOBa
aKTUBNPOBaHHLI. 9T0 03Ha4aeT, 4To BCe obnacTu OOCTYMNa OO0J1>KHbI ObITb 3aLLMLLEHbI
Hade>XXHbIM MaposIaMN.

Woodward He HeceT HMKaKOW OTBETCTBEHHOCTU 3a Ntobble TPaBMbl NN NMOBPEXOEHNA,
Bbl3BaHHbIE OTKJ/IIOHEHNEM napoan0|7| 3alllnNThl.

Obwumne coobpakeHuns

Heobxoaumo ybeanTbCs, YTO paspeLleHns A4oCTyrna HaxXoasTCa Mo 3alnUTON HadeXHbIX
naposiei. 3TN Naposiv A0JKHbI ObITb N3BECTHbBI TOJIbKO YNOJHOMOYEHHbIM JLAM U
XPaHWTbCA B TalHe. Mapoan no ymosyaHuio He obecneymBatoT 3aWmTy OT
HEeCaHKLMOHMPOBAHHOIo AOCTYyMNa.

C1MMBO 3aMKa B MPaBOM BepxXHeEM yray AMCnaes nokasbiBaeT, aKTUBHbI 11 B HAaCTOALLUN
MOMEHT Kakune-nnbo paspewleHns goctyna. B pexnme «Read Only-LvO» B npaBom
BEPXHEM yry ancnnes 6yneT oTtobparkaTbCsi CUMBOJT 3aKPbITOro (3anepToro) 3amMka.
Ecnn akTuempoBaTb Ntoboe pa3pelieHne focTyna (Bbiwe ypoBHA «Read Only-Lv0»), B
MpaBoOM BEPXHEM Yrjy MOABUTCH CMMBOJT OTKPbLITOrO 3aMKa.

Ecnun npm HaCTpOVIKe I'IOTpE6yETCFI OTMEHUTb N3MEHEHWNE MNMapaMeTpa, HaXXMNUTE KaBuULly
«C». B €BSA3U C 3TNM noaTeep>xaeHme (cBeTOAMOAOB, BbIXOOHbIX pene...) 6y,u,eT
HEBO3MO>XHbIM [0 TEX MNMop, NokKa CyweCcTBYHOT HECOXPaHEHHbIE (Tonbko K3LIJVIpOBaHHbIe)
napaMeTpbl.

MeHI0 NnoaTBEPXKAEHHbBIX NapaMeTpoB ByAeT HeAOCTYNHO A0 TeX NMop, NOKa N3MEHEHHbIe
napaMeTpbl He ByayT NPUMeEHEeHbI K yCTPOMNCTBY (0603Ha4YaloTCA CUMBOJIOM «3BE3404Ka»
B MpaBOM BEPXHEM Yyriay).

CyLLecCTByOLLME NAPO/IN ABNAOTCSA MOCTOAHHBLIMM (OHW Ha3HaYeHbl yCcTponcTey). Ecau
CO3[4aHHbI B aBTOHOMHOM peXxume (aisi NnapaMeTpoB NepeaaeTcs Ha YCTPONCTBO MK
ecnu ann napaMeTpoB nepeaaeTcs C 04HOro yCTPOMCTBA Ha APYroe, 3TO He BAWSET Ha
CyLlecTByloLIMe Napon yCTPONCTBA.
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1.4.5 YpoBHUM focTyna

1.4.5

YpoOBHM AocCTyna

YpPOBHM JOCTYNa UMEDT ABYXHACTHYIO NepapXUYecKyto CTPYKTYpPY.

Maponb pykosognTensa (agMmHncTpaTop) obecnevynsaeT OOCTYMN KO BCEM NapaMeTpam u

HacTponKaMm.

S.3

Supervisor-Lv3

KoHdurypaumsa ycTtpoucTtea

Prot-Lv2

HacTpoinkmn 3awmThbl

Control-Lv2

HacTpoiku ynpasneHus

P.1

Prot-Lvl

Cbpoc/MoaTs

C.1

Control-Lv1

DJIeMeHTbl ynpaB/ieHus

RO
Read Only-LvO

TonbKO ANA YTeHus

HPT 793

Puc. 3:

CuMmBON
obnacrtu

&

kL
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LocTyrnHble ypoBHU/pa3peLleHNsa OCTYyra.

B cnepytowen Tabnmue nokasaHbl 06nactu goctyna. ObpaTnTe BHMMaHME, 4TO Ka)kaas
obnacTtb goctyna TpebyeT oTAENbLHOro Napossa asTopmlaunmn. (OgHako npu Bo3BpaTe K
3aBOACKUM HacTponkaM Ha ycTtponctese MRDT4 ond Bcex naposen ycTaHaB/INBaeTCA

efMHoe CTaHJapTHOe 3HaveHue, cM. 5> «C6poc Bcex naponeii».)

O6nacTb goctyna

Ha3BaHuve ypoBHS
poctyna (naHenb /

Smart view):

Read Only-LvO

Ha3BaHue ypoBHS

JloCTyrna B
CNpaBOYHOM
PYKOBOACTBE:

«RO»

3anpoc naponaf Ha
naHenun / Smart view:

Prot-Lvl

docTtyn K:

YpoBeHb 0 obecnevymBaeT [OCTYN TOJILKO A1 HTEHUS KO
BCEM HacTponkaM 1 napamMmeTpam yCTPONCTBaA.
YCTpoONCTBO BO3BpaLLAETCA Ha 3TOT YPOBEHb
aBTOMaTUYECKWN NOCIe HAaCTPONKK nnun 6esnencreuns.

3TOoT napoJsib obecnedymBaeT AOCTYN K cbpocy n
PYHKUMNAM noaTBepXAeHUA. KpoMe Toro, oH No3BosseT
BbIMOJIHATb PYYHbl€ CUFHasbl TPUITEPOB.

MRDT4
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O6nacTb goctyna

Ha3BaHue ypoBHS
nocTtyna B
CMpaBOYHOM
pPyKOBOACTBE:

«P.1»

3anpoc naposf Ha

naHenum / Smart view:

Prot-Lv2

Ha3BaHuve ypoBHS
[oCTyna B
CMpaBOYHOM
pPYyKOBOACTBE:

«P.2»

3anpoc napossa Ha

naHenun / Smart view:

Control-Lv1

Ha3BaHuve ypoBHS
[OoCTyna B
CMpaBOYHOM
pPYyKOBOACTBE:

«C.1»

3anpoc napos Ha

naHenn / Smart view:

Control-Lv2

Ha3BaHue ypoBHS
nocTtyna B
CMpaBOYHOM
PYyKOBOACTBE:

«C.2»

3anpoc naposad Ha

naHenum / Smart view:

Supervisor-Lv3

Ha3BaHuve ypoBHS
[OoCTyrna B
CMpPaBOYHOM
pPYyKOBOACTBE:

«S.3»

1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa
1.4.5 YpoBHU JocTyna

JocTyn K:

3TOoT napoJsib obecnevymBaeT AOCTYN K cbpocy n
YHKLUMSAM NOATBEPXKAEHNA. B 4ONOIHEHNE K 3TOMY, OH
MO3BOJIIET N3MEHATb HAaCTPOWKN 3aLLUNThI U
KOHMMrypaumo gucnetyepa OTKIIOYEHUS

[aHHbIN NapoJib OAET pa3peLleHme Ha onepaunmn
nepekyeHns (nepekntoyeHne KOMMyTaLMOHHbIX
YCTPOWNCTB)

[aHHbIM NapoJib AaeT pa3peLlleHne Ha onepaumnu
rnepekyeHus (nepekntoyeHne KOMMYTaLMOHHbIX
YyCTPONCTB). B fonosiHeHMe K 3TOMY, OH nMpefocTtasnseT
OOCTYMN K HACTPOMNKaM KOMMYTaLUNOHHbIX YCTPONCTB
(nepekntoyeHuto, 6/10KMpoBKe, 06LWLMM MapamMeTpam,
M3HOCY BblIKJIlOYaTENEeN...).

3TOT NapoJyib obecnevymBaeT HEOrPaHUYEHHbIN OOCTYM KO
BCEM NapamMeTpaM M HaCTPOMKaM YCTPONCTBa
(KOHUrypaLmm ycTponcTsa). 3To BK/OYaeT B cebs
njiaHUpoOBaHWE yCTPOMNCTBa, MapaMeTpbl yCTPONCTBA
(Hanpumep, oaTa n BpeMs), NapaMeTpbl y4acTKa,
rnapaMeTpbl 06CNY>XMBAHMA U NapaMeTpPbl JIOrNKWN.
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1.4.5 YpoBHUM focTyna

Ecnm yCTpOMCTBO OCTAE€TCA HEAKTUBHbLIM B PEXXMME HAaCTPONKM MapaMeTpoB B TEYEHME
onpeaesieHHOro BpeMeHu, 3a4aHHOro nosib3oBatesiem (ot 20 go 3600 cekyHA), TO OHO
aBTOMaTUYECKM NepexoamnT B pexxmnm «Read Only-Lv0». Bce HeECOXpPaHEHHbIE N3MEHEH NS
TepsaTCS.

70

Mouck obnacrei ¢ OTKPbITHIM [OCTYNOM

MeHtio [Map_ycTp_/ YpoBeHb [ocTynal coaepXnT nHpopMaLnio 0 ToM, kakue obnactu/
YPOBHWM AOCTyNa (pa3pelleHuns) B HacTosLee BpeMsa OTKPbIThl (pa3biokmpoBaHbl). B
3TOM MEHI0 Tak>XXe MOXXHO BonTwn B Ntobyto obnacte (pa3bnokmposaThb ee).

OpfHako npu NoBCeAHEBHOW 3KCNayaTauun yctponctesa MRDT4 gaHHoe MeHto [YpoBeHb
[OoCTynal ncnonb3lyeTcs penko. Kak npaBnio, NPoCTO YKa3biBAETCA NYyTb K HY)>KHOMY
napaMeTpy 1 BBOAUTCS HOBOE 3Ha4eHue. Mpexxae 4eMm nsmeHeHue byneTt coxpaHeHo,
MosiIBAISIeTCS 3anpoc Ha BBOA Napons. ECim BEpHO yKasaTb €ro, COOTBETCTBYOLWAS
obnacTtb goctyna pa3bnokupyeTcs.

Ecnn nmetoTca pasbnoknposaHHble o6nacTy focTyna (pa3spelleHuns) Bollle ypoBHS «Read
Only-Lv0», To B NpaBOM BEpXHeEM Yriy aucnnes oTobpa>kaeTcsi CUMBOJ OTKPbLITOr0O
3aMKa.

YT106bI 3abn0KNMpoBaTb 06/1aCTb AOCTYNa (BbINTK U3 HEe), HEe O0XNOAACb OKOHYaHNS
TanMayTa «t-Makc pea/gocTtyrn», nepengute B pexum «Read Only-LvO».

Pa3bnokupoBsaHne obnacrtn gocryna Ha naHenam

B meHto [Map_ycTp_/ YpoBeHb focTynal MoXKHO pa3bnokmpoBaTb nam 3abnokmMpoBaTb
nobyto obnacTtb goctyna (pa3peweHune). Nocne pasbnoknposaHus obnactn gocTyna Bce
N3MEHEHNA NapaMeTPOB UM onepaunn, Ha3HAYEeHHbIE 418 3TOro (MK HUXKHErOo)
YPOBHS, MO>XHO BbIMOJHATL 6€3 NOBTOPHOro BBoAa Napons. OgHaKo paspelleHne
[OCTyna OENCTBUTENIbHO TOJIbKO OJ19 NaHenn; focTyn 4yepe3 Smart view Heobxoammo
pa36710KMpoBaTh OTAENBHO.

Ecnn B Te4yeHne BpeMeHn, KOTopoe MOXXHO 3ajaTb B MeHto [[Nap_ycTp / N4YM /
be3onacHocTb] «t-mMakc pea/noctyn», He bByaeT Ha)kaTa HM OOHa KnaBuwa, obnacTb
OOCTyMna aBToOMaTU4YeCKU NoHU3nNTCa 0o «Read Only-LvO» n Bce HECOXPaHEHHbIe
N3MeHeHNs NapaMeTpoB ByayT OTMEHEHbI.

OCTOPOXXHO!

He ocTtasnante yctponctso MRDT4 6e3 npucMoTpa, ec/in nMetoTcs pa3bnokMpoBaHHbIE
obnactum goctyna (Ha gmucniee otobpa>kaeTcsa CMMBOM OTKPLITOrO 3aMKa). Ecam goctyn
bonblie He TpebyeTcs, BEepHUTECh Ha YpOBeHb «Read Only-Lv0».

Pa3zbnokupoBaHue obnactun gocrtyna c nomowibio Smart view

Mocne pa3bnoknposaHmsa obnactn gocTyna (pa3peweHns) nyTeM BBoga naponasa Bce
NU3MEeHEeHNs NapamMeTpoB Uan ornepaumn, Ha3HavYeHHbIe 418 3TOro (Mn HUXKHEro)
YPOBHS, MOXKHO BbINOJIHATE 6€3 NoBTOpHOro BBoAa napons. O4HaKo pa3pellueHune
JOCTyna AENCTBYET TONbKO A1 TEeKyLLero ak3eMnasapa Smart view; [oCTyn C NaHenu
WM C [pyroro aksemnasapa Smart view cnepyet pa3biokmpoBaTb OTAESBHO.

Ecnn B Te4YeHMe HEKOTOPOro BPEMEHW, YyCTaHaBAMBAEMOr0 BHYTpU Smart view, He byneT
Ha>kaTa HM oAHa KnaBuwa, obnacTb gocTyna 6yaet aBToMaTU4eckn cbpolueHa.
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1.4.5 YpoBHU JocTyna

OCTOPOXXHO!

He ocTaBnante yctponcteo MRDT4 6e3 npucMoTpa, ecan B Smart view nmeroTcs
pa3baokmpoBaHHbIe 061acTu focTyna. bokmMpyrTe KOMMNbIOTEP Ha BPEMSA CBOEro
OTCYTCTBUA NAK XO0TA 6bl cOpacbiBanTe HACTPOWKN OOCTyNa. [Na 3TOro ABa<Abl
LEeSIKHUTEe CMMBOJ1 3aMKa B CTPOKE COCTOAHUSA PAAOM C HVUXKHEN rpaHuLen okHa Smart
view nnn oTKpomTe MeHto [YcTponcTeo / BocCTaHOBUTL A5 NAapaMeTPOB 3HaYeHne
«TONbKO YTeHue»] .
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1.4.6 Bo3BpaT K 3aBOACKMM HacCTpolkaM, cbpoc Bcex naposien

1.4.6 Bo3BpaT K 3aBOACKMM HacTpoukaMm, cOpoc Bcex naponen
NmeeTcs cneunasnbHOe ANanoroBoe okHo «COpoc», B KOTOPOM MOXXHO BblbpaThb Ntobon 13
cnenyrumnx napamMmeTpos:
¢ Bo3BpaT K 3aBOACKMM HAaCTPOMKaM 1n
« COpoc Bcex naponemn.

LOunanoroBoe okHO cbpoca MOXKHO OTKPbITb TONLKO C naHenn N4YM (n Henb3a B Smart
view).
Ha>xmunTe kKnaeumwy «C» BO BpeMs X0JIOAHOrO 3anyckKa 1 yaep>X1UBanTe ee, Noka He
MosSIBUTCA OManoroBoe okHo «COpoc».
Mo TEXHUYECKNM MPUYMHAM 3TO AMNaIOroBoe OKHO «COpoc» AOCTYMHO TONIbLKO HA
QHIJIMACKOM A3blKe (He3aBUCMMO OT pPernoHasibHOW HaCTPOWKN S3blka, KoTopas byneTt

® NCMN0JIb30BaTbCs NO3>KE, MOCJie 3anycka YCTPONCTBA).
NmenTe B BUAY, YTO OAaHHOE ANAJIOFOBOE OKHO MOXXET COBCEM He 0Tobpa)kaTbCs, ecnun
OHO 6bIJ1I0 CAeLVasibHO OTKJ/IIOYEHO (CM. HMXKE) UK ecain Obll OTKJIIOYEH NapaMeTp Ans
cbpoca Bcex naponen.
Bo3BpaT K 3aBO4CKUM HacTponKaM
BynyT cbpolueHbl BCe HAaCTPOMKM NapaMeTpoB. Bce 3anncu 6yayT yaoaneHsl, a
CTaTUCTUYECKME 3HAYEHUA N CHETUYUKN — COPOLLEHDI.
NckntoyeHne: cHeTHYMK YacoB paboTbl COXpaHAETCS.

0]

1. > B ananorosoM okHe «Cbpoc» BbibepuTe «Bo3BpaT K 3aBOACKNUM HAaCTPONKaM».

p [losBUTCSA OManoroBoe OKHO C BOMPOCOM «BepHyTb 3aBOACKNE HACTPOMKN YCTPOMNCTBA U

rnepesarpysmtb?»

2. > [lloaTBepanTe, Ha)kaB «[a».

» bByayT BoCCTaHOBJIEHbI 3aBOACKME HACTPOMKM MO YMOJIHAHUIO, N YCTPONCTBO

nepesarpysmTcs.
Cbpoc Bcex naponen
MO>XHO yoanuTb 3TOT napamMeTp U3 AnanoroBoro okHa «Cbpoc» no coobpakeHnsam
6e30nacHOCTU (CM. HUXE).

0]

| 2

1. > B nnanoroesom okHe «Cbpoc» BbibepuTe «CHpOC BCEX Naponens.

MosSIBUTCS AManoroBoe OKHO C 3aNpoCcoM NoaTBepAeHns «COpocuTb BCe Naposn?»
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1.4.6 Bo3BpaT K 3aBOACKMM HaCTporkKaMm, cbpoc Bcex naposen

2. > [loaTBepouTte, HaXkaB «[a».

p YCTpPOMNCTBO 3aNyCTUTCSA CO CTaHAAPTHLIMK NapoaaMm (CMm. > «[Maponun no
YMOJTHaHUIO»).

CtaHaapTHble naponau (cM. 5> «Maponn no ymonyaHmio») He o6ecneymBaloT HUKaKOW
3alUMThI.

B uensix 6e30MacHOCTN HAaCTOATEIbHO PEKOMEHAYETCS Cpa3y U3MEHUTb UX B
COOTBETCTBUWN C MECTHLIMU HOPMaMMW.

Hacrtpoikun 6ezonacHocTn

[OocTyn K gnanoroBoMy okHy «C6poc» MoXeT 6bITb orpaHuUYeH rno coobpa>keHnam
6e3onacHocTuK. C nomoLubio NnapameTpa [MNap_ ycTp_/ be3onacHocTs / Mpoyee] «HacTp.
cbpoca ycTp.» MOXHO BblbpaTb AOCTYMNHble BapuaHTbl cbpoca.

* "3aBog. HacTp.", "Cbpoc nap.": poctynHbl 0ba NnapameTpa — «Bo3BpaT K 3aBOACKNM
HacTponkam» n «Cbpoc naponen».

e Tosbko "3aBoA. HacTp.": AOCTYNEH TOJIbKO OAWH NapamMeTp «Bo3BpaT K 3aBOACKUM
HaCTponKaMm».

e [leakTuB. cbpoca: onanorosoe okHo «C6POC» OTKIIHOYEHO.

OCTOPOXXHO!

Ecnv naponb yTpayeH 1 napamMeTp «COpocC BCeX Maposien» HeQOCTYMNEH, TO
€AVHCTBEHHbIN crocob BepHYTb BO3MOXXHOCTb yrpaBieHNs — BOCCTAaHOBUTb 3aBOACKME
HaCTponKKn ycTporncTts MRDT4 no ymondaHuto. ECam 1 3TOT napamMeTp OTKIOYEH, TO
ycTponcTteo MRDT4 HeobxoamMmo oTnpaBuTb B KoMnaHuto Woodward ¢ 3anpocom Ha

obcny>xmBaHme.
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1.5 NoaTeepxaeHus

1.5 MoaTBEep>XpeHuna
TepMunH «noATBEP>XAEHME» 03HaYaeT cOpoC TOro MM MHOMo 3aMKHYTOro COCTOSHUS.
3aMblkaHWUe MOXXHO HaCTPOUTb OJ19 06BEKTOB U COCTOSHUN Cnenyowmnx TUMOB.
« CON
¢ PeneinHsble BbIXOAbl
e CurHanbl SCADA
¢ OT/NI0O)XKEHHbIE KOMaHAbl OTK/IIOYEHNS

MoaTBEPANTL MOXKHO COCTOSIHME OTAENbHOro o6bekTa Nan cCMrHan (MocpencTBOM
npegBapuTesibHO 3a4aHHOr0 BHELWHero curHana). Kpome 1oro, nogTeepanTb MOXKHO
HECKOJIbKO 3aMKHYTbIX COCTOSSHUI BMeCTe, HanpuMmep, cpasy sBcex CON.

LOCTYMNHbI NepeyncaeHHble HYXXe TUMbl NoATBEPXKOEeHUS.

* AupmBupayanbHoe noaTBep>XXAeHUue O3HavyaeT Ha3HavyeHne BHeLWHero curHana
rnapameTpy, XapakTepHOMY 0151 OOHOM0 KOHKPETHOro 3aMKHYTOIo COCTOAHUSA
(Hanpumep, CON 3, KOTOpPbIN HAXOAUTCA Ha AUCNJee cneBa).

Ecnun Ha3sHa4YeHHbIN CUFHaN aKTUBMPYETCSA, 3aMblkaHue noaTeepxagaetcsa (Cm.
paspen > «MHanenayansHoe noaTBepXKAEHME 3aMKHYThIX COCTOAHUI» HUXKE).

* BHewHee noaTBep>XAeHUue O3HavyaeT Ha3HavYeHne BHelWHero curHana
napamMeTpy, nMewnuwemMy oTHoweHNne K HECKOJIbKNUM COCTOAHUAM (Hanpleep, BCeX
can).

ECcnm Ha3Ha4YeHHbI CUTHaN aKTUBUPYETCS, MOATBEPXKAAETCSA CBA3aHHOE MHOXXECTBO
cocTosAHun. (CM. pasgen s> «BHewwHee MOATBEPXKAEHME» HUXKE).

* ABTOMaTM4YecCKoe noaTBep>XAeHue O3Ha4vyaeT, YHTO COCTOAHNE BCeX 3aMKHYTbIX
COWN noaTBep>KOaeTCcss aBTOMAaTUYECKN HOBbIM aBapUiAHbIM CUrHasiom ntobon
PYHKLWN 3aWNTbl NN 06LUMM aBapUNHBLIM CUrHaaoM, «3al . TpeB_». (3Ta pyHKUMNS
pacnpocTpaHsaeTca Tosbko Ha CAN; aBToMaTMYecKoe nogTeep)xaeHne ABOUYHbIX
BbIX040B, curHanos SCADA n KoMaHA OTKIOYEHUSA OTCYTCTBYET).

(C™m. paspen s> «ABTOMaTMYeckoe NOATBEPXKAEHNE» HUXKE).

« COBOKYMNHOEe noaTBep>XAeHUue 03Ha4YaeT NoATBEPXKAEHNE BPYUHYIO Cpa3y
HECKOJIbKUX 3aMKHYTbIX COCTOSIHUN.

CyliecTByeT HECKOJIbKO pa3HbIX NPAMbIX KOMaHA, KaX4as U3 KOTOPbIX OTHOCUTCS K
KOHKPEeTHOMY MHOXXeCTBY COCTOSIHUN, KOTOPOE HY>XXHO MOATBEPAUTL (CM. pa3gen
L=~ «CoBokynHoe noaTeepxaeHue (c nomowbio MO Smart view nan naHenm
yNpaBAEHUNS)» HUXKE).

* NMoaTBep>XXAeHne BPYyUHYI — 0Cobblin cnocob oCyLLeCTBUTL COBOKYMHOE
NOATBEPXXAEHME NYTEM MPOCTOr0 HAXXaTUsi KHOMKK «C» Ha NaHenun ynpasieHus.

Tak NOATBEPXKAAETCA CPasy HECKOJIbKO 3aMKHYThIX COCTOAHMIA. (CM. pa3zaen >
«MoaTBepxAeHne Bpy4YHyto (HaxxaTnem KHomku C Ha NaHenn ynpaBiaeHus)» Huxe).
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1.5 NoaTBepxaeHns

O6paT|/|Te BHMUMaHWE Ha TO, 4TO NMNoATBEPANTb 3aMKHYTOE COCTOAHNE MO>XXHO, TOJIbKO
€CJIN CUIHasl, BKJIOYMBLUMN Ty HaCTpOI7|Ky, 6onee He aKTUBEH. DTO NMnpaBnJ1o ABNAETCA
obwmnmM onga Bcex TUMoB noaTBepP>XOAeHUA.

Ipyroe obuiee NnpaBno COCTOUT B TOM, 4TO Npu HacTporike [[Nap_ycTp_/
MoaTBepanTb] «AnCT cbpoc» = «HeakKT_» paboTaloT TONILKO MpsAMble MOATBEPXKAEHUSA
Bpy4Hyto (> «MoaTeepxaeHne Bpy4Hyo (HaxxaTneM KHonku C Ha NaHenm
ynpaB/ieHns)») C NaHenn ynpasnaeHus. NMoaTBeEpXAEHUS APYrUX TUMOB, B TOM YucCse
COBOKYMHbIE MOATBEPXAEHNSA C MoMollblo MO Smart view (> «CoBOKYMHoe
noaTBepXaeHue (c momollbto MO Smart view nan NnaHenn yrnpaBieHns)»), MPoCTo
NFHOPUPYIOTCA.

Bo BCcsSIkoM ciiyyae, cbpoc 3aMblKaHMSA ABONYHbBIX BbIXO40B MOXHO BbINMOJIHUTbL TOJIbKO MO
OKOHYaHUWM oTcYeTa TanMepa «t-Bblg BbIK/I».

NuguBunpyanbHoe nonTBep>XXaeHue 3aMKHYTbIX COCTOAHUNA

[Map_ycTtp_/CO/WHAO rpynna A/ CAO 1...7] «CurH MoaT>»

[Map_ycTtp_/CO/WHA rpynna B/ CAO 1...7] «Curx MoaT>»

v Ha3Ha4eHHbIN
cuUrHan
noaTBepXaaeTt
COCTOsIHME
otoenbHoro CAW.

[Map_ycTp_/ OBon4H_Bbix_ /[ PenBbix Pa3 X x / LUBbix y] «[loaTBEep>xaeHune»

v Ha3Ha4eHHbIN
CUrHan
noaTBep>XaaeT
COCTOSIHME OBOUNYHOIO
BbIX0Oa «Yy» B OTCEKE
KX»,

[YnpaBneHue / KY / KY [x] / Avucn oTkn] «MogKomMOTK»

v Ha3Ha4yeHHbIN
CcUrHan
noaTBepXaaeTt
KOMaHAy OTKJKYeHus
KoMMyTaTopa «KY
[x]».

MpumedaHne. B BeTBM MeHI0 abcTpakTHOE uMma mogynsa «KY [x]» He oTobparkaeTcs.
BMecTo Hero noka3sbiBaeTcs 0603HaYeHNEe KOMMYTALMOHHOI0 YCTPOWCTBA, Ha3HaYeHHoe
Ha CTpaHuue yrnpaBieHns (0QHOIMHENHAs CXeMa), TO eCTb HeyTo Bpoae «QALl» (CMm. >
«OQHONMHENHAs CXeMa».)

MRDT4-3.7-RU-MAN MRDT4 75



1 MRDT4 — audcepeHumanbHasa 3awmta TpaHchopmaTopa
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BHeluHee noaTBep>XOAeHue

BHellHee noaTBep)XXAeHWEe OTKJloHaeTCsa, ecnm Ang napameTpa [Map_ycTtp_/
MoateBepanTb] «AUCT cbpoc» 3afaHO 3HaYeHne «HeaKT ». MNpun aTom BnokupyeTca n
noaTeepxAeHne Yyepes KaHan obMeHa gaHHbIMK SCADA (HanpumMep, No NPOTOKOY
Modbus).

[Map_ycTp_/MNMoatBepanTtb] «MoaT CO»

v Ha3Ha4deHHbIN
cuUrHan
nogTeepXxnaeTt
cocTosHue Bcex CON.

[Map_ycTp_/MNMoateepanTtb] «MoaT PenBbix»

v Ha3Ha4yeHHbIN
cCUrHan
noaTBepXxaaeT
COCTOSIHME BCEX
penenHbIX BbIXOL0B.

[Map_yctp_/MNoatBepontb] «MoAaT CkAO»

v Ha3Ha4yeHHbIN
cUrHan
noaTBepXxgaeT
3aMKHYTOe COCTOsHne
curHanos SCADA.

ABTOMaTu4yeckoe noareep>xpgeHue

lMpu aBTOMaTM4YeckoM noaTeepXxaeHun sce CAN, onsg KOTOPbIX OHO BKJOYEHO,
NOATBEPXKAATCHA NO aBAPUAHOMY CUTHaNY OAHOM U3 (PYHKUWUA 3alUnTbl nan obLyemy
aBapuniHoMy curHasny, «3au . Tpes_ ».

9TO O3HavaeT, 4TO aBToOMaTMU4ecKoe noaTBepXxaeHme cneayeT HaCcTtpanmBaTb OTAOE/IbHO
ana kaxgoro CAW, coctossHue KOTOpPOro 6yu,eT noaATBeEPXAaTbCA TaKUM o6pa30M.

[Map_yctp_ /CO/WHA rpynna A/ CAO 1...7] «3aMKH_» = «aKT.,MOATB.NO aBaPUMWH.CUI.»

[Map_ycTtp_ /CO/WHAO rpynna B/ CO 1...7] «3aMKH_» = «aKT.,MOATB.NO aBaAPUMNH.CUTr.»

v CoCcTosiHMne
Ka>xgoro CAWN c
TakuUM 3Ha4YeHuem
HaCTPOWKK
noaTBep)xaaeTcs
aBapUNHbLIM CUTHAN0M
OOHOW 13 PYyHKUWIA
3aWnThI.
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1.5 NoaTBepxaeHus

CoBokynHoe nogTeep>XxaeHmne (¢ nomoLlubto MO Smart view nan naHenn
ynpasJieHHs1)

MpumedvaHne. Kak y>Xe roBopuaoch Bhille, A4 nogTBep>XgeHunsa ¢ nomouwbto MO Smart
view Heobxoammo, 4Tobbl Ana HacTponku [Map_ycTp_/ NoatBepAunTb] «uct cbpoc»
Ob1/10 3a4aHO 3HAYEHNE «aKT_».

[anee npuBoASATCSA AOCTYMNHbIE MPSMbIE KOMaHAbl MOATBEPXAEHUS.
[PaboTa / MoaTeepanTtsb] «CA . CAU cuc-Mbl NOATB. »

v MoaoTeBepanTb
COCTOSiHNE
npepynpexaeHus no
CUrHany CUCTEMHOro
con.

MpnmeyaHune. Bce BO3MOXKHbIE CUTHanbl cuctemHoro CAN npuBoasaTCs B pyKoBOACTBE 10
oT/agKe.

[PaboTa / MoaoTBepanTtb] «Cuc . MoaT CAO »

v Bce CON

[PaboTa / MoaTBepanTh] «Cuc . MoaT PenBbix>

v Bce peneniHble
BbIXO4bl

[PaboTa / MoaTBepanTb] «Cuc . MoaT CkAO»

v Bce curHansbl
SCADA

[PaboTa / MoaTBepanTtb] «KY [x] . COpc KoMOTKM»

v MoaoTBEpOUTDL
KOMaHAy OTKJIIo4YeHUs
KoMMyTaTopa «KY
[x]».

MpumedaHne. B BeTBM MeHI0 abcTpakTHOe umsa moaynsa «KY [x]» He oTobparkaeTcs.
BmecTo Hero nokasbiBaeTcs 0603Ha4YeHMEe KOMMYTALUOHHOIO YCTPONCTBA, Ha3Ha4YeHHoe
Ha CTpaHuLe ynpasneHus (0JHOMHeNHas CXemMa), To eCTb HeuTo Bpoae «QAl» (Cm. >
«OOHONMMHENHas cXxemMa».)

[PaboTa / MoaTBepanTh] «Cuc . Nar PenBbix CAN Scd OTkn»
v lMoaoTBepanTb BCE v BCE pesieliHbie v Bce curHanbl SCADA v 1 BCe KOMaHAbI

can, BbIXOAbl, OTKJIIO4YEHUA.

C naHenu ynpasfieHNa MOXKHO NOJYy4YUTb NPAMON AOCTYN K MeHto [PaboTa /
MoaTeepanTb] C MOMOLLbLIO KHOMKKM «C» (cM. pasaen > «MoateepxaeHune BpyyHyio
(HaxxaTmeMm KHonku C Ha NaHenn ynpasJieHNN)» HUXKE).
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1.5 NoaTeepxaeHus

MoaTBep>xaeHne BpyYyHylo (Ha>KkaTneM KHOMKM «C» Ha naHeNun ynpaBrieHUs)

MNMooTBep)XOEHME BPYYUHYH C MOMOLLbI KHOMKK «C» ByaeT AOCTYMNHO TONbKO Noce
BbIXO[a U3 PEXMMa HAaCTPOMKMN NapamMeTpoB (MOCKOJIbKY B 3TOM peXXUMe y AaHHOW
KHOMKK Apyras QyHKUuns).

Ho BbInT B MeHto [PaboTa / MoaTBeEpANTL] MO-NPeXXHEMY MOXKHO.

78

MoaTeBepXAaTb COCTOSAHNSA CUCTEMHbIX, Ha3Ha4YeHHbIX COW, curHanos SCADA, penenHbIX
BbIXO0B N/UN OTNIOXKEHHbBIX KOMaHO OTKJ/IIOYEHNSA MOXXHO Ha>XaTuUeM KHOMKM «C» Ha
rnaHenu ynpasseHuns.

CyuiecTByeT ABa cnocoba NoATBEPXXAEHUS HaXKaTUEM KHOMKN «C».,

* KpaTkKoe Ha)XkaTue C rMpoMeXyTOYHbIM BbI6OPOM: (KPAaTKUM) Ha)KaTUEM KHOMKM

«C» BblnonHseTcs Bxon B MeHto [PaboTa / NMoaTBepanTb]. TaM Cc NOMOLLbIO
MPoOrpaMMHbIX KHOMOK BblibupatoTca aneMeHTbl ans noateepxaeHus (CAW, curHansl
SCADA, penenHblie BbIX0Abl, KOMaHOa OTKJ/IIOYEHUS UM BCE BMECTe, CM. pa3gen
«CoBOKYMHoe noaTeepxaeHune (c momoubto MO Smart view nnm naHenn
yrnpaBaeHus)»). 3aTeM criegyeT Ha)KaTb KHOMKY C CUMBOJIOM «[ @ae@4YHbIN KOY>».

Josnroe Ha)XxaTue C HeMe4/IeHHbIM Mo4TBEP)XKAEHNEM: 3N1EeMEHTbI
noaTBEPXAATCA MPOCTbIM Ha>KaTueM KHOMKKU «C» (B TedeHmne 1 cekyHAabl).

Bonee Toro, MOXXHO HaCTPOUTb, KaKne MMEHHO 3/ieMeHThl ByayT NnoATBEPKAATbCA
«0OJITMM Ha)XaTuem» (CM. HMXKe).

MapameTpom [MNap_ycTp_/ MoaTteepanTb] «M14T. knasuiueyi C» onpepensercs,
3/1IEMEHTbl KaKNX MMEHHO KaTeropuin 6yayT noaTBEPXAATbCA «A0JITUM HakKaTUeEM»
KHOMKMN «C»,

«Hnyero» — 6ynet paboTaTb TONLKO «KPAaTKOE Ha)kaTue», TO eCTb MoJib30BaTeSb
6yneT Bcerfa ykasblBaTb KOHKPETHbIE 3/IEMEHTbI 418 NOATBEPXKAEHUS.

«MaT. COWN 6e3 naponsa» — «A0JArMM HaxaTnem», NnpuTom 6e3 BBoAa napons, dbyayT
noaTBepxpatbca Bce CAW (3T0 3aBoACKasA HAaCTPOMKa MO YMOYaHMIO).

«MNaTt. CON» — «gonrum Ha>kaTuem» byayT noaTeepXaatbcs Bce COWN (Tonbko
6yneT NocTynaTb 3aNpoC Naposis, CM. HUXe).

«Mat. CON n pene» — «[oOArMM Ha>katuem» byayT noaTBepxAaTbcs Bce COAN v
penenHble BbiXxoAbl (TONbKO ByaeT NoCTynaTb 3anNpoC Naposs, CM. HUXe).

«[1aT. BCE» — «O0JITUM HaaTnem» 6y,£l,yT noaTBep>XAaTbCA BCE 3aMKHYTbIE
3/1eMeHThbl (TONbKO 6yp,eT NMnoCTynaTb 3aMnpocC napojid, CM. HnxXe):

o Bce COMN,
° penenHble BbIXoabl,
° 3aMKHyTble curHanbl SCADA 1

° KOMaHOa OTKJI1lo4eHus.
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1.5 NopTBepxaeHns

O Mpn nogTBEP)XAEHUN UHONKATOPOB BCErga BbIMNOJIHAETCS NpoBepKa MHONKaTopoB. Bce
1 NMHONKATOPbI B Te4EHUNE CeEKYHObl MUTAlOT KPaCHbIM, 3aTeM B Te4eHne CeKyHObl —
3€/1eHbIM.

ObpaTnTe BHMMaHMe, 4TO A1 TUMNOB (BPYYHYIO U COBOKYMHOI0) NOATBEPXAEHNA (KpOMeE
«Hwnyero» n «Mat. COWN 6e3 naponsa») MoOXXeT NOCTYNUTb 3aNpoC Ha BBOA, AENCTBYHIOLLENO

naponsd ona ypoBHA OOCTYyMa.

Ha cny4Yain BO3HUKHOBEHUA HEOOX0OMMOCTU NOATBEPXKAATh COCTOSAHUSA pPesIenHbIX
BbIX0A0B, curHanos SCADA n KoMaHAbl OTKI0YeHna 6e3 BBoAa Naposs npeaycMoTpeHa
BO3MO>XHOCTb OCTaBUTb MYCTbIM MoJie napossd ona yposHA «Prot-Lv1». ECTeCTBEHHO, 3TO
MOXXeT NpPeACTaB/ATb NOTEeHLMaNbHY0 Yyrpo3y 6e3onacHOCTY, TakK YTO NOJIb3YyNTECh
3TOWN BO3MOXXHOCTbIO C OCTOPOXHOCThLI0. ObLiMe cBeaeHna 0 Naponax n coobparkeHusax
6e3onacHocTu cM. B rnase > «1.4 Be3onacHOCTb».
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1.6 N3MepsieMble 3HaYeHuUs
CyYyuntbiBaHUe 3Ha4YEeHNN N3MepeHnn
B meHto [PaboTa / U3MepeHHble 3HaYeHna] MOXKHO NPOCMaTpPUBaTh N U3MEPEHHbLIE, U

pacyeTHble 3Ha4YeHnd. NI3amMepeHHble 3Ha4YeHns paB6I/ITbI Ha ABe KaTeropun:. CtaHOoapTHbIe
3Ha4YeHnsa N cneunasnbHble 3Ha4YeHNs (B 3aBUCMMOCTKM OT TUnNa yCTpOIZCTBa).

MapameTtpsbl gucnnes

B MeHto [Map_ycTp_/ UHAMK _un3mep_] MOXXHO N3MEHUTb 0TobparKkeHne naMepeHHbIX
3Ha4YeHun.

MacwrabupoBanne nsmepeHHbIX 3Ha4eHUM

C nomowbio napameTpa [Map_ycTp_/ UHAnK _un3mep_/ Obwue HacTponkn] «Maclut »
MOXXHO 3a4aTb crocob oTobparkeHns naMepeHHbIx 3HavYeHunn B U4M n Smart view:

* YoenbHble BeNINYNHbI
e [lepBUYHbIE BEINYUHBI

* BTOopu4Hble BEINYUHDbI

EnnHmua TeMnepartypbl (MPUMEHHUMO TOJILKO K YCTPOUCTBaAM C BO3MO>XKHOCTbIO
U3MepeHus sHepronoTpebnenns)

C nomoubio napameTpa [Map_ycTtp_/ MHAMK un3mep_/ Obwine HacTponkn] «Eg-La
TemrnepaTyp» MOXHO 3aAaTb crnocob oTobparkeHns TemnepaTypbl (M3MEPEHHbIX
3Ha4yeHun n HacTpoek) B U4M n Smart view:

e ° lUenbcun

e ° QapeHrenTt
YpoBeHb oTCeYKH
[Ons nopaBfieHns WyMa B USMEPEHHbIX 3HAYEHUAX, BNN3KUX K HYJII0, MOXKHO 3a4aTb

YyPOBEHb O0TCEYKN. YPOBEHb OTCEYKN MO3BOISIET 0TOBpa)KaTb N3MEpPEHHbIe 3HaYeHNS,
61M3KME K HYJIIO, KaK HOJb. DTU NMapaMeTpbl He BAUSIOT Ha 3anuCbiBaeMble 3HA4YEHUS.

da3oBble yribl

®da30Bble yribl BEKTOPOB TOKa ONpeaensaioTcs 13 OCHOBHOW COCTaBAAOLWEN N BCerga
OTHOCATCA K onpegeneHHoOMyY KOHTPOJIbHOMY BEKTOPY.

KOHTPO/IbHBIA BEKTOP 0ObIYHO ABASETCHA NEPBbIM BXOAHLIM CUTHA/IOM N3MepeHns ToKa
Ih.A (cnoT X3).

OfOHako ecnm aMnAnTyAa KOHTPOJIbHOMO BEKTOpPa CTaHOBUTCA C/INLLIKOM Masion, TO B
KayeCcTBe KOHTPOJIbHOrO BEKTOPA NCMOJIb3yeTCs CieyoWwmnii BO3MOXHbIAN KaHan
n3mepeHus, Harnpumep Ig.B.

Ecnn oH Tak>XXe HeucnpaseH, ycTponcTteo MRDT4 nepekntoyaeTtca Ha Ig.C.

Mo onpefeneHnto KOHTPOJIbHbLIA BEKTOP MMeeT ha30Bbi yron 0°.
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1.7 CtaTucTuka

1.7 CtaTuctTuka

B meHio [PaboTa / CTaTucTmKal oTobparkatoTCcsd MUHUMaIbHbIE, MaKCUMaJlbHbIE U
cpefHne n3MmepeHHble N pacyeTHble 3HAYeHUS.

1.7.1 HacTponka MMHUMAJIbHbIX ¥ MAKCUMAaJIbHbIX 3HA4YE€HUH

PacyeT MMHUMaJIbHbLIX N MAaKCMMasbHbIX 3HA4YEHWI Ha4YMHaeTcs cpa3y nocse nwboro ns
nepevyncsieHHblx aanee cobbiTuii:

* eC/In CTaHeT aKTMBHbIM curHan cbpoca (MMH./MaKC.),
* Mpun nepesanycke yCTPOWCTBA,
* MocJie U3SMEHEHNS HAaCTPOEK.
Cbpoc MUHMMAIbHBIX U MAKCUMaJIbHbIX 3Ha4€HUH (MMKOBbIX 3Ha4€HUH/KYpPCOpPOB)
MeHto [Map_ycTp_/ CTaTtuctuka / MuH/makc]
«KBU®H MUH» — cOpPOC BCEX MUHUMASIbHbIX 3HAYEeHUI
«KBN®H Makc» — cOpOC BCEX MAKCMMaJlbHbIX 3Ha4YeHUNn

CurHan cbpoca (Hanpumep, UMMPOBON BXOAHOW CUIFHAJ) MOXKHO Ha3HauYUTb KaXkaoMy U3
3TUX OBYX NapaMeTpOB.

MUHMMaNbHbIE U MaKCUMaJlbHbIE 3HaYeHUS C6paCbIBa}OTCFI npum pocTte CprHTa nMmnynbCa
COOTBETCTBYOLLEro CUrHana c6poca.

npOCMOTp MUHUMAaJIbHbIX 3HA4Y€HNN

B MeHto [PaboTa / CTaTuctuKa / MnH]

MpocMoTp MakcuMasnbHbIX 3HAYEHUH

B MeHto [PaboTa / CTaTucTuKa / MKc]

1.7.2 KoHdpurypaumusa pacuera cpenHero sHa4eHus

1.7.2.1 HacTpouka pacyeTta cpegHero 3Ha4eHus Ha OCHOBE CUJibl TOKa*

* = NOCTYMHOCTb 3aBMCUT OT 3aKa3aHHOro KoAa yCTPOMCTBA.

HacTpoika nepmona BpeMeHU OJ1 pac4yeTa CpefHNUX U NMUKOBbIX 3Ha4YeHUH
[Map_ycTp_/ CtaTtuctuka / Harpyska / Harpy3ka no Toky] «MIHTepBasa I-Harp» =
* «CKOJIb3»: pacyeT cpefHero 3Ha4yeHMsa Ha OCHOBE CKOJb3ALLero nepmnoaa.

* «(PUKC»: pacyeT CpefiHero 3HavyeHns cbpacbiBaeTcsa B KOHLE Nepruoaa, To ecTb B
Havane cnefyoLlero neprmoaa.

BapunaHTbi 3anyckKa no cpegHUM U NUKOBbIM 3HAY€HNAM Ha OCHOBE CUJibl TOKa

[Map_ycTp_/ CtaTtuctuka / Harpyska / Harpy3ka no Toky] «/lyck I-Harp no_» =
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1 MRDT4 — auddepeHumanbHasa 3awmta TpaHchopmaTopa

1.7.2.1 HacTpoWka pacyeTa cpeHero 3Ha4yeHnsa Ha OCHOBe CUJ1bl TOKa*

82

* «ANNT-Tb»: PUKCUPOBAHHBIN NN CKONb3AWMNN Nepuos. OnuTesnbHOCTb Nnepnona
HacTpauBaeTCs B MeHIo «auT I-Harp».

¢ «[1yCKDHK»: Cpeﬂ,HVIe 3Ha4YeHnAa paCCHNTbIBAlOTCA Ha OCHOBE Nnepmnoa BpeMeHN

MeXX4y ABYMSA pacTyLuUMn ppoHTaMu MMNyJbCa CUrHasna, Ha3Ha4YyeHHoro onas
napameTpa «llyck I-Harp ®H».

Cbpoc cpegHNUX U NUKOBbIX 3HA4Y€HUH Ha OCHOBE CHUJIbl TOKa
MrHoBeHHbI cbpoc NyTemM NpPSAMOro yrnpaBiaeHus:
[PaboTa / Cbpoc] «KBuTt®H | Harp» — cbpoc BCeX 3Ha4YeHUNn

MO>XXHO TakXe Ha3Ha4nTb curHan cbpoca (Hanpumep, LNPOBON BXOLHOW CUMHAN)
napameTpy [Map_ycTp_/ CTtaTuctuka / Harpyska / Harpy3ka no Toky] «<KBut®H | Harp».

B aTOM cny4yae 3HauyeHust byayT cbpacbiBaTbCs Npu pocTe PPOHTA MMMYJibCa AaHHOI0O
curHana cbpoca.

MpocMoOTp cpeaHUX N NUKOBbIX 3HAYEHUH HA OCHOBE CHJIbl TOKa

B MeHto [PaboTa / CTaTucTtumka / Harpy3kal

BapunaHT (KOMaHAa) OTKJII04eHNA OJi1 OrpaHn4YeHuns cpenHen TOKOBOU Harpy3skm

Cm. pasgen 5> «6 CuctemHble aBapuiiHble CUrHasbI».
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa

1.8 Smart view

1.8 Smart view

Smart view — 3To nNporpaMMHoe obecrnevyeHne Oas HaCTPONKN N OLLEHKKN NnapameTpos. Y
NaHHOW NporpaMMbl eCTb COBCTBEHHOE TEXHUYECKoe PyKOBOACTBO.

* YCTaHOBKA NapaMeTpOoB C NMOMOLLbIO MEHIO 1 MPOBEPKA NPaBUJSIbHOCTU 3HAYEHUI
napamMeTpoB.

¢ KoHdurypaumsa TMnoB pese B aBTOHOMHOM peXxume.

¢ CYMTbIBaHME N OLEHKA CTaTUCTUYECKNX OAHHBLIX N U3MEPEHHbIX BEJINYMH.
¢ BkJloYeHUE pexxrnma NOMOLLN.

¢ OTobparkeHune cTaTyca yCTPOMCTBA.

¢ AHa/IN3 HEMCNPABHOCTEN C NMOMOLLbIO perncTpaTopa cobbITUN, HEUCMPABHOCTEN U
CUrHasoB

Ons nonHonm HacTponku MRDT4 pekoMeHAyeTCsa NCMOoJib30BaTb MPOrpaMMHoe
obecnevyeHne Smart view gna HaCTPOWKN N OLLEHKWN, MOCKOJIbKY HAaCTPOMKa C MOMOLLbIO
MaHesnn yCTPOWCTBaA BbIMOJIHAETCSA CNOXXHO U TpebyeT OJINTENIbHOrO BPEMEHMN.

> na Smart view TpebyeTcsa MK ¢ onepaunoHHon cuctemon Windows (7, 8.x nnm 10).

TpebyeTca TakXxe coeguHUTeNbHbIN Kabenb anga npsaMoro nogkatoydeHna MRDT4 k MK.
3ToT Kabenb Nofko4aeTca K pasbeMmy USB n paszbemy «Mini B» Ha MRDT4 (cM.
Takxel=> «2.13 NnTepdeiic MK — X120»). CoeauHEHe MOXXHO TaKXe YCTaHOBUTb
yepe3s Ethernet (TCP/IP), ecnn 31O AonycKaeTCa XxapakTepUCcTUKamMmm cetTu, ecam
3aKa3aHHoe ycTpoicTBo MRDT4 ocHalleHo nHTepdencom Ethernet (> «1.2.1.2 Koapl
npoTokona cBA3u», 5> «1.2.1 BnaHk 3aka3a yCTPONCTBa») U €C/N Ha NaHeNn yxXe
6b1n 3anaHbl HeobxoanMblie HacTporku TCP/IP (IP-agpec, Macka noaceTu, LUO3).

3awimiueHHas cBA3b
B uenax 6e30nacHOCTM BO3MOXKHOCTU CBA3U Mexay Smart view n MRDT4 MoryT 6bITb
orpaHuyeHsl. bonee Toro, NogkNYeHNEe yCTaHaBINBaETCA TOJIbKO Nocie BBOA4a Naponsd

Ansa noaknoyeHnsa. bonee noapobHo cM. B rnaBe «be3onacHOCTb» (> «1.4.3 Maponn
0N nooknto4YeHns K Smart view»).

1.9 DataVisualizer

DataVisualizer — nporpamMmma g, npocMoTpa opM CMrHasI0B U 3anmncen o cobbITnAX.
OHa aBTOMaTU4YeCKN yCTaHaB/INBAETCHA BMeCTe C nporpaMmon Smart view. Ee MOXXHO
NCMoJIb30BaTb M KakK CTaHJapTHoe cpeacTBo npocMoTpa arnnos COMTRADE.

* OTKpbITME N MPOCMOTP 3arpy>XEeHHbIX CUTHaN0B

* HacTpowKa KaHafnla CUrHasoB 1 BUAOB, B TOM YNC/1€ HANIOXKEHNSA KaHaN0B 1
npubnnxxeHns

e [locnepoBaTeNbHbIN aHaNN3 TOYEK OAHHbIX U BbICTpanBaHMNE KaHaJi0B
OTO6pa)KaEMbIX aHaJI0roBbIX CUrHAMI0B B COOTBETCTBUM C 3aMMCaHHON JIOrMYeCKon
cxemom BHYTPEHHEIO pene.

¢ CoxpaHeHMne HaCTPOEK OKOH (CHUMKW) 1 NeYyaTb A8 oT4yeTa
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1 MRDT4 — auddepeHumanbHasa 3awmTa TpaHchopmaTopa
1.9 DataVisualizer

e OTKpbITME CTaHOapPTHbIX oTpacneBbix annos COMTRADE, nony4YeHHbIX € Apyrmnx
WHTeNNeKTYallbHbIX 3N1€KTPOHHbIX YCTPONCTB

* [peobpa3oBaHue 3arpy>xeHHbix anaos curHanos B popmaT COMTRADE ¢
MOMOLLbIO PYHKLMN 3KCMNopTa
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2 ObopynoBaHue

2.1 Pa3mepHble HYepTexu

2 ObopynoBaHue

2.1 Pa3MepHble YepTeXxu

BHewHu#n Bng — 19-010MMOBbIN BapuaHT

3aBUCUT OT cnocoba ee mnogknyYeHUs. Tak, HanpuMmep, ecsin UcnoJsiblyeTcsa pasbem D-

' O6beM (rnybrHa) ceoboagHOro NnpocTpaHCcTBa, Heobxoammoro ansa cuctemol SCADA,
Sub, HeobxoanMO y4ecTb AJIMHY COOTBETCTBYHOLLEN BUIKW NpU onpeneneHnn rnybunHbl.

BHeLWwHW BUA, NpUBEAEHHLIA B AaHHOM pa3fene, OTHOCUTCA TONbKO K 19-A10MMOBLIM
YyCTPOMNCTBaAM.
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2 ObopypoBaHue
2.1 Pa3MepHble YepTexu

s © A I i A
f
=2 s TL
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La——————
e e | S
21270 182 9,48
: 4 x M2,5mm [747 ] [037 ]
— [8,37 } — Schraube / screw — —~
max. 206,50
179,50 (8,13 ]
- [7.07 ] _ = =
[is = - ] g
N
198,12 i
- [7.80 ] | *
Puc. 4: Kopniyc B2: BHewwHwv Bug (19-At0ViMOBbIE YCTPOVICTBa). (Bce pa3mepsbl yKa3aHbl B

MUWJIJIMMETPAX, 3a UCKJIIOYEHNEM Pa3MePOB B KBaApPaTHbIX CKObKax — [aAtovimMbl].)

BHewHun BUg — BapUaHT OJ714 MOHTa>Ka Ha AaBepue

B 3aBucumocTun oT crnocoba nogkntoveHus, ceoboaHoe NMPoCcTpaHCcTBO (FraybuHa),
kKoTopoe TpebyeTtcsa ansa cucteMbl SCADA, pasnnyaeTcsa. Tak, Hanpumep, ecnuv
ncrnonb3lyeTcs padbem D-Sub, He06Xx0AMMO y4eCcTb ANMHY COOTBETCTBYIOLLEN BUJIKN MPU
onpeneneHnn rnybuHbl.

CxeMa yCTaHOBKW, MPUBEAEHHASA B AaHHOM pa3aene, OTHOCUTCH TOJIbKO K YCTPOMCTBaM
C 8 KHOMKaMu Ha nepegHen naHenn NYM. (KHonku «INFO», «C», «OK», «CTRL» n 4
MPOrpaMMHbIE KHOMKN).
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2 ObopynoBaHue
2.1 Pa3MepHble HYepTexu
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Puc. 5: Kopnriyc B2: BHeLwHW Bug (yCTpovicTBa ¢ 8 KHorkamu). (Bce pa3Mmepsb! yKa3aHbl B

MUJIIMMETPAaXx, 3@ UCKJIIOYEHNEM pa3MepoB B KBaApaTHbIX CKObKax — [ArovimMbl].)

CxeMa YCTaHOBKM — BbIpe3 OJi1d MOHTa>ka Ha gBepue

[a)xe ecnn BCroMoraTesibHOe Hanpsi>)KeHne OTK/OYEHO, Ha COeANHNTENbHbIX
NpPMCNocobeHNs X MOXXET COXPaHATLCSA ONMacHOe HanpsXeHue.

CxeMa yCTaHOBKM, MPUBEAEHHASA B AaHHOM pa3aene, OTHOCUTCH UCKOYNTENBHO K
YyCTPOMNCTBaM C 8 KHonkamu B nepenHen 4actm NYM. (KHonkn «INFO», «C», «OK>,

«CTRL» n 4 nporpaMMHbIe KHOMKW).
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2 O6opynoBaHue
2.1 Pa3MepHble YepTexu

Frontplatte
Frontplate
Panel przedni

Puc. 6:

88

212,7
[8,37] Milimeters - Milimet
197 [ Inches - Cale]
[7,76]
184
[7,24]

1242 160 168,6 183
[4,89] [6,30] [6,64] [7,20]

HPT 711

Bbipe3 asepusbi B kopriyce B2 (Bepcus ¢ 8 kHorikamu). (Bce pa3mepbl yKa3aHbl B
MUNJIMMETPAaxX, 3@ UCKJIIOYEHNEM Pa3MePOB B KBaAPaTHbIX CKObKkax — [AtoviMbl].)

OCTOPOXXHO!

CobnoganTe 0CTOPOXKHOCTbL. He 3aTsarnBanTe KpenexxHble ranku pesne (ranku M4, 4 mm)
CJ/IMLLKOM CUJIbHO. MNMpoBepariTe MOMEHT 3aTAXKKK C MOMOLLbIO ANHAMOMETPUYECKOro
kno4a (1,7 Hm [15 pyHT-glonmoB]). YpesmepHas 3aTsaXKKa KpeneXxHbIX raek MoXXeT
MPUBECTU K TENECHbIM NOBPEXAEHNAM UM K NOJIOMKE pere.
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2.2

2.2.1

2 ObopynoBaHue
2.2 YcTponcTtBo MRDT4 — ycTaHOBKa U NOAKJOYEHNE

Ycrpouctso MRDT4 — ycTtaHOBKa M nogkKJsovyeHue

3a3zeMneHue

Kopnyc cnenyeT TwaTesbHO 3a3eManTb. [NogcoeanHnTe 3a3emnsaowmn kabenb
(3aWwmMTHOE 3a3emseHune: niowanb ce4yeHns 4-6 mm2 [AWG 11-9], MOMeHT 3aTsxku 1,7
Hm [15 dyHT-A0MMOB]) K KOpyCy BUHTOM, MOMEYEHHbLIM CMMBOJIOM 3a3eMJieHUs (Ha
3aHeN NaHenn ycTponcTBea).

Kpome Toro, oTaenbHoe 3a3emMieHune (paboyee 3azemneHve: MuH. 2,5 mm2 [=sAWG 13],
MOMEHT 3aTsxxkun 0,56-0,79 Hm [5-7 cbyHT-Al0NMOB]) TpebyeTcs Ana nnatbl MUTaHUS.
[na onpegeneHns COOTBETCTBYIOLLLEro pa3beMa cM. Tabnumuyy «O6o3HavyeHne pa3bemMoB»
B pa3spene «DI-4 X — nuTtaHne n undpoBble BbIXOObl».

Bce cuctemsbl 3a3eMsieHns (3alMTHOE 1 paboyee 3a3eMsIeHNA) OOSKHbI ObITb
HU3KOUHAOYKTUBHBLIMU (T. €. 6bITb MaKCMMalbHO KOPOTKUMWU) U (eCNX MPUMEHNMO)
COOTBETCTBOBATb NOCYAAaPCTBEHHbLIM CTaHAApPTaM.

OCTOPOXXHO!

3TN yCTpOI7ICTBa O4eHb BOCMNPpUMMYmBLI K BO34ENCTBMIO SNIEKTPOCTATUYHECKNX Pa3pAnO0B.
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2 ObopypoBaHue
2.2.2 0630p cnoToB — rpynnbl cbopku

2.2.2

O630p cnoTOB — rpynnbl COOpPKKU

KomnnekT rpynn cbopku (annapaTHbIX MaT), KOTOPbLIM OCHaLLeHO ycTponcTteo MRDT4,
3aBUCUT OT PopMbl 3aKa3a ycTpoinctesa MRDTA4.

B KaXX[bll CNOT MOXXHO MHTErprpoBaTh TY UM WHYtO rpynny c6opku. CM. Tabanuy B
rnaee > «1.2.1.1 0630p rpynn c6opKku».

TOoYHOE MeCTO YCTaHOBKM OTAEJIbHbIX FPynn COOPKN CM. Ha CXeMe MOAKIIIOYEHNS,
3aKpenJIEHHON Ha BEPXHEN NaHesn ycTponcTea. KpomMe Toro, B (0TOE/IbHOM) OOKYMEHTE
«CxeMbl NnpoBoaKM ycTtpoucTtBa MRDT4» npencrtas/ieH KOMMAEKT annapaTHbIX naaT
AN KaXKA0ro U3 JOCTYMNHbIX KOAOB TUNa.

Hu>xe noka3aHbl 0603HaYeHUS KNEMM N pa3beEMOB, COOTBETCTBYOLLNE OTAE/IbHbIM
rpynnam cbopku.

MepenHsas naHesb

Ha nepenHen naHenn MRDT4 nmeeTtcsa nHtepdgenc USB, KOTOPbIN MOXKHO UCMNOb30BaTb
ANna ycTaHoBKKU coegunHeHuns ¢ MO Smart view gna HacTpoek.

e csioT X120

3agHAA NnaHesb

cnotl cnot2 cnot3 cnoTt4 cnoTt5 cnot6
X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104
L] [ ] | L] g
o
Puc. 7: Kopnyc B2 — npuHUunuasabHas cxema
cnoTt X1 C/IoT X2 cnoTt X3 cjioT X4 cnot X5 cnoT X6
cnot X100 cnot X102 cnot X103 cnot X104
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2.3 Crnot X1

* MJiaTta NMTaHUsa C ULMPPOBLIMK BXOLAMU

cnotl cnot2 cnoT3 cnoTt4 C/I0T5  cnoT6
X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104
T | [ ]
i
Puc. 8: 3anHsasa 4acTb yCcTpovicTBa (C0TbI)

2 ObopynoBaHume
2.3 CnoTt X1

HPT 712

Tuvn NnaTbl NUTAHUSA U KOJIMYECTBO LM(POBLIX BXOA4OB, MCMO/Ib3YEMbIX B JJ@aHHOM C/loTe,
3aBUCKT OT TUMa 3aKa3aHHOro yCTponcTBa. O6beM PYyHKLMA B pa3/INYHbIX BaprMaHTax

oT/IN4aeTCA.

HocTynHble rpynnbl cOGOpKM B JaHHOM CJlOoTe:

e LUBx-8 X1: gaHHasa rpynna cbopkm COCTOMT U3 LWINPOKoAMana3oHHOro 6a1oka
MUTaHUA, OBYX He3a3eMJIeHHbIX LU(MPOBbIX BXOAO0B 1 6 LNPPOBLIX BXOL,0B

(crpynnupoBaHHbIX).

[loCcTyrnHble KOMBMHALMM MOXKHO MOMYYUTb MO KOAY 3aKasa.

MRDT4-3.7-RU-MAN MRDT4
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2 ObopynoBaHue
2.3.1 DI8-X — nuTaHne n ungpoBble BXO4bI

2.3.1 DI8-X — nuTtaHue u uudpoBbie BXoAbl

MomMnMo Kabens 3a3eMNeHns Ha KOpnyc (3allMTHOe 3a3eMieHune, cM. pasgen > «2.2.1
3asemnieHue») cnenyeTt NoACOeANHUTL AOMONHUTENbHBIA Kabenb 3a3eMneHns K naaTe

nuTaHnsa (pabodvee 3asemneHune: MuH. 2,5 MM2 [= AWG 13], MOMeHT 3aTsxku 0,56-0,79

Hwm [5-7 cbyHT-aonmoB]).

NaHHbIN Kabenb 3a3eMneHns noakaoYaeTca K pasbemy Ne 1, cm. «=> Puc. 9» Huxe.
Bce cnctembl 3a3emneHuUs (3awmtHoe 1 paboyee 3azemMneHns) OOJKHbI ObITb

HU3KOUHAOYKTUBHBLIMU (T. €. 6bITb MaKCMMabHO KOPOTKUMU) U (eCnn MPUMEHNMO)
COOTBETCTBOBATb FOCYAapPCTBEHHbLIM CTaHAApPTaM.

ObecneybTe HagNeXxawmn MOMEHT 3aTAXKKKM (CM. cxemy).

[Monepe4yHoe cevyeHue coegnHeHnn: MuH. 0,25 mm2 (AWG 23) ... Makc. 2,5 mm? (AWG 14)
€ 06>XKMMHOW BTYJIKON niun 6e3 Hee.

0,3Nm
2.65Ib'In
_0,56-0,79 Nm
5-7 lb-in

HPT_Z13
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2 ObopynoBaHune

2.3.1 DI8-X — nuTaHmne n ungposbie BXO4bI

?
1 [+
q)yHKLI,VIOHaJ'IbHoe 3a3emMiieHne
2 | L+ MuTtanue
3 [ L-
4 H_3
5 [ com
6 1 LI Bxlﬁ
7 COoM2
8 _J_I,EDQﬁ
9 com3
10 [ com
11 LBx3
12 LiBx4
13 [ UuBx
14 [ uBx
15 [ uBx
16 [ UBx
17 I -
18 I -
Puc. 9: Pa3bemsbi
LBx-8P X

DyYHKLUNOHaNbHOE 3a3eMiieHne

1817161514 13121110 9 8 7 6 5 4 3 2 1

SO00000000000000000|s]

Puc. 10: 3neKkTpoMexaHn4Yeckas agpecaumns

dTa rpynna cbopkun BKIOYaET B cebs:
* LUMPOKOAMANa30HHbIN 610K MNTaHKS;

* LWECTb UNMPOBbLIX BXOA0B, CrPYNMMPOBAHHbIX;

MRDT4-3.7-RU-MAN MRDT4
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2 ObopypnoBaHue
2.3.1 DI8-X — nuTaHmne n undposble BXoabl

* [ABa LKU(ppOBLIX BXOOA, HE CTPYNMNNPOBAHHbLIX.

e pa3beM ansa paboyero 3aszemseHns (06a3aTeNibHbIA O/15 NOOKJIIOYEHNS, CM.
«[pepynpexneHne» Bbilwe).

BcnomMoraTtesibHbI UCTOYHUK HAMNPs>KeHNns
¢ BcnoMoraTenbHble BXOAbl Hanpsi>XeHns (LUuMpokoananasoHHoro 6s10ka NnuTaHus)
ABNAIOTCA HENONSAPN30BaHHbIMU. Ha yCTPONCTBO MOXXET NoAaBaTbCs NEePEMEHHbIN
WJIN MOCTOSAHHbIN TOK.

e [lonyCTUMbIN AMana3oH Hanps)xeHusa coctasngeT: 24 ... 270 BnocT. /48 ... 230
Bnep. (-20/+10%)

e B wmnpokoAmana3oHHbIn 6JI0K NUTaHNS BCTPOEH NpefoxpaHnTens: 6,3 A C
OTCTaBaHMEM MO BPEMEHN.

(JaHHbIN NpegoxpaHUTENb He NoaJIeXXUT 3aMeHe, OH Heobxoaum ans 6esonacHomn
paboThl.)

Kpome Toro, Heobxoanmo obecrneynTb 3aWMTy 6510Ka NMTAHMS C MOMOLLbIO BHELLHEro
npefoxpaHuTens ciepyowmm obpasom:

* 2,5 A, MMHMaTIOPHBbIN, C OTCTaBaHMeM No BpeMeHu, 5 x 20 mm (npmnbn. 1/5 x 0,8
Atonma) B cootBeTcTBUM € IEC 60127

¢ 3,5, MMHMATIOPHBLIN, C OTCTaBaHWEM Mo BpeMeHu, 6,3 x 32 uMm (nNpmbn. 1/4 x 1 j
atonma) B cootseTcTBUM ¢ UL 248-14

LUngpoBbie Bxoabl
Moaysnb nmeeT 8 LNPPOBbLIX BXOOO0B.

Mpoueaypa Ha3HaYeHNs LUNMPOBLIX BLIXOLOB ONUCLIBaeTCs B pasgene => «2.14.2
KoHdurypauus unpoBbIX BXOLO0B».

MepeyeHb OOCTYMHbLIX Ha3Ha4YeHUN O CUrHaNo0B CM. B OTAEJ/IbHOM LOKYMEHTE Moj,
Ha3BaHueM «CripaBO4YHOE PYKOBOACTBO K ycTponcTBsy MRDT4» (MRDT4-3.7-RU-REF.

OCTOPOXXHO!

Mpv NCrosb30BaHUN NUTAHUSA MOCTOSAHHOIO TOKa OTPULATEIbHbIM NOTEeHLMan A0JIKEH
6bITb NOAKNOYEH K 0bwen knemme (COM1, COM2, COM3 — CcM. MapKMPOBKY Pa3beMOB).

OCTOPOXXHO!
ONs Ka)kaon rpynnbl LMGPOBbLIX BXOAOB C/lleAyeT yCTaHOBUThL NapamMeTp
COOTBETCTBYIOLLEro AMarna3oHa BXOAHOro Hanpsi>xeHusl. HeBepHas ycTaHOBKa
NMOPOroBbIX 3HAYEHWI NepekItoYEHNS MOXKET Bbl3BaTb HEMpPaBUbHYO paboTy nunm
o HernpaBwW/ibHble MHTEpPBasbl Nepeaayn curHana.

Lincdpposble BXoAbl MMEKT pa3iMyHbIE MOPOroBbie 3Ha4YEHUSA NMepekyYeHnsa (KoTopble

MO>XHO HaCTpPOUTb C NoMoLlbio NnapameTpa [Map_ycTp_/ Undposble Bxoabl / UBx CnoT
Xx [ Tp_yl «Hom_Hanp_»). Ana Ka)x[4own rpynnbl MOryT yCTaHaBAMBaTbCA ciefyoume
MOPOroBLIE 3HAYEHMNS NEPEKSTIIOYEHNS:

e «24 B nocCT. TOKa»
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2 ObopynoBaHue

2.3.1 DI8-X — nuTaHmne n ungposbie BXO4bI

* «48 B nocT. ToKa»

* «60 B nocT. ToKa»

* «110 B nocT. ToKa»

* «230 B nocT. ToKka»

* «110 B nep. Toka»

* «230 B nep. Toka»
Ecnun Hanps>xeHune npesbiaeT 80% OT YCTAaHOB/IEHHOIrO MOPOroBOro 3Ha4YeHUs
rnepekatoYeHuns, NPouCXoanT pusnyeckoe pacnoHaBaHUe N3MeHeHUsa COCTOAHNS
(pmn3nyecknm cnurHan «1»). Echm Hanps>keHne coctasnseT meHee 40 % oT

YCTaAHOBJIEHHOr 0 NOPOrOBOro 3HAa4YeHUS MepeksnyYeHus, yCTPONCTBO perncrpupyeTt
PU3NYECKUN «HOSb>.
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2 ObopypnoBaHue
2.4 Cnot X2

2.4 Crnot X2

* MNJlaTa BbIXOOOB pene

cnotl cnot2 cnoTt3 cnot4 cnoTt5 cnot6
X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104
L] L) L g

Puc. 11: 3agHAsa H4acTb yCTpouicTBa (C/10Tbl)

Tun KapTbl B 4AHHOM C/1I0T€ 3aBUCUT OT TWMNA 3akKa3aHHOro yctponcTea. ObbeM pyHKL WA
B pa3J/IMYHbIX BapyaHTax oTan4yaeTcs.

[ocTynHble rpynnbl C6OpKN B 4aHHOM CloTe:
* ORG6: 'pynna cbopkun € 6 BbIXOAHLIMU perne.

Bce BbIxoOHbIE pesie MEIT nepeksYatowme KoHTakTbl (opm C).

' JocTynHble KOMBHaUWM MOXXHO MOJIYHYUTb NO KOAY 3aKa3a.
MRDT4 MRDT4-3.7-RU-MAN
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2 ObopynoBaHue
2.4.1 BO-6 X — rpynna c60pku € 6 BbIXOAHbIMU pese

2.4.1 BO-6 X — rpynna cbopku c 6 BbIXOAHbIMU pene

ObecneybTe HaaeXallin MOMEHT 3aTSXKKKN (CM. CXeMY).

MonepeyHoe cevyeHue coeamHeHun: MnH. 0,25 mm? (AWG 23) ... makc. 2,5 mm? (AWG 14)
C 06>KMMHOW BTY/IKOW nnu 6e3 Hee.

0,3 Nm
2.651bIn
0,56 — 0,79 Nm
5-7 lb'in

HPT 213

p<
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O 0 (N |JWIN (- E
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LBbix1

LIBbIx2

L

LIBbix3

L

J

=
=

LIBbix4

=
N

L

=
EsN

LIBbIX5

L

(=Y
(*)]

[}
~

LIBbIx6

L

=
00
HPT_Z17

Puc. 12: Pa3bemsi
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2 ObopypnoBaHue
2.4.1 BO-6 X — rpynna c60pku € 6 BbIXOAHbIMU pefe

Puc. 13:

98

w
?
o
b

LiBbix1 NC
LBbix1 C
LIBbix2 NC
LBbix2 C
LIBbix3 NC
LIBbix3 C
LIBbix4 NC
LIBbix4 C
LIBbix5 NC
LIBbix5 C
LIBbix6 NC

LIBbix6 C

181716 151413121110 9 8 7 6 5 4 3 2 1

LIBbix6 HET

SO00000000000000000]s]

HPT 718

InekTpoMexaHn4deckas agpecaums

PenenHble BbIxonbl

BbixogHble pene nMmetloT 6ecrnoTeHUMaNnbHble KOHTaKThI. Mpouenypa HasHavYeHns

BbIXOAHbIX pese onucbiBaeTca B pasgene > «2.14.3 HacTpoiKu BbIXOAHbIX pene».
[Mepe4yeHb CUTHAMOB, KOTOPbIE MOXXHO Ha3HauYnUTb, CM. B OTAE/IbHOM AOKYMEHTe Noj
Ha3BaHueM «CripaBoO4YHOEe pyKOBOACTBO K ycTponctesy MRDT4» (MRDT4-3.7-RU-REF).

OCTOPOXXHO!

HacToATesibHO peKoOMeHAYeTCH YYNThIBAaTb AOMNYCTUMYIO Harpy3Ky Mo TOKYy Ass
BbIXOOHbIX pesie. ObpaTnTech K TEXHNYECKMM AaHHbIM (5> «12 TexHu4yeckune
OaHHbIe»).
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2 ObopynoBaHume
2.5 Cnot X3

2.5 Crnot X3

¢ TT — n3amepunTesbHble BXOAbl TPaHCHOpPMaTopa TOKa Ha CTopoHe o0bMoTkn W1

cnotl cnot2 cnoTt3 cnot4 cnoTt5 cnoT6
X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104
L L L] | L] :

Puc. 14: 3aaHAsa H4acTb yCTpoucTBa (C/10Thbl)

JaHHbIN CNOT COOEPXXUT N3MepuTenbHble BXOAbl TPaHCopMaTopa TOKa Ha CTOPOHEe
obmMoTKKM W1. B 3aBUCMMOCTM OT KOAla 3aKa3a 3TO MOXXET ObITb CTaHAapTHasA naaTa
N3MepeHNa TOKa NN YyBCTBUTEIbHASA NJlaTa U3MepPEeHNs TOKa Ha 3eMJlt0.

HocTynHble rpynnbl c6OpKn B 4AaHHOM CJlOTe:

* Tl: BxogHada nnaTta UsMepeHnsa ToOKOB a3kl M 3aMblKaHWUA Ha 3eMJilo, CTaH4apTHas
YYBCTBUTE/IbHOCTb.

e Tls: BxogHasa nnaTta nsMmepeHUs TOKOB pa3bl U 3aMblKaHUA Ha 3eMJI0 C BXOAaMU ONiA
M3MepeHNs TOKa YTe4YkKU Ha 3eMJt0. TeXHNYeCcKme XxapakKTepucTukun
HyBCTBUTEJIbHOIO BXO04a U3MEPEHNA TOKa YTEYKUN Ha 3€eMJTIO OTJINHAKOTCA OT
TEXHNYECKNX XapaKTePUCTUK BXOLO0B n3MepeHUsa pa3HbIX TOKOB. OﬁpaTI/ITer K
rnaBe TeXHU4YECKNX AaHHbIX (EI> «12 TexHn4Yeckmne faHHbIE»).
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2 ObopynoBaHue
2.5.1 Tl — cTaHfapTHaa BXOAHasA njaTa N3MepeHus TOKOB ha3bl M 3aMblKaHUSA Ha 3eMJI1t0

N

5.1 Tl — cTaHpapTHaa BXOoAHaA nJjaata usMepeHus TokoB cdasbl U
3aMblKaHUA Ha 3eMJI0

dTa n3MepuTenbHasa njaaTta ocHaleHa 4 BxogaMu 48 naMepeHusa Toka: Tpu U3 HUX
npefHa3HayeHbl 418 u3MepeHnsa pasHbIX TOKOB N OOUH — A1 U3MEepPEeHUNS TOKa YyTeuyku
Ha 3eM10. Ka)KabIl U3 BXOO0B U3MEPEHNA TOKa UMEET N3MEPUTENbHbLINA BXO4 A1 CUbI
Toka 1 Aunb5A.

Bxon 0519 n3mepeHus ToKa HyJIeBOM nocienoBaTesibHOCTU 310 MoXKeT NOAKI0YaThCS K
TpaHchopMaTopy TOKa HyJIeBOM NOCAef0BaTE/IbHOCTA UKW K CYMMUPYIOLWER IMHUM TOKa
TpaHchopMaTopa ha3HOro Toka (coegnHeHne XosamrpuHa).

OMNACHOCTb!

t BTopryHble 06MOTKM TpaHCHOPMaTOPOB TOKA HEOBXOAMMO 3a3EeM/INTh.

ONACHOCTb!
OTKJ/II04EHME BTOPUYHBIX Lienein TpaHCchopMaTopa TOKa MOXKET MPUBECTU K
BO3HUKHOBEHWIO OMACHbIX HAaNPS>XXEHNNA.

BTopuyHasi obMoTKa TpaHcgopMaTopa TOKa A0/KHa ObiTb CoefMHEHA HAaKOPOTKO nepen
OTKJIlOYEHMEM Lenn TOKa, MAYLEro K 3ToMy yCTPONCTBY.

OMNACHOCTb!

Bxoabl nUaMepeHnsa Toka MOryT NOOKIYATbCA UCKTIIOYNTENIbHO K N3MEpUTENbHbIM
TpaHcopMaTopaM TOKa (C rasibBaHNYECKON pa3BSA3KON).

* 3anpeLwiaeTcsd MeHATb 3Tu Bxoabl MecTamum (1 A/5 A)

* Y6eputech, 4To KO3hDMLMEHT TpaHCHOPMaLMN U MOLLHOCTb TT paccynTaHbl
npasnibHO. Ecnm KoahpunumeHT TpaHchopMaumm TpaHchopMaTopa TOKa He
COOTBETCTBYET TPeOOBaHMAM (MPEBLILLAET HY>)KHOE 3Ha4YeHNE) TO HOpMasibHble
paboune ycnoBus MoryT ObITb HE pacno3HaHbl. 3HavYeHne cpabaTbiBaHUA
n3mepuTesnbHoro 6s10ka cocTaBnsaeT NpMMepPHO 3% OT HOMMHAJIBHOIO TOKa
ycTponcTBa. KpoMe Toro, ons obecrnevyeHmnsa Heob6xoanMom TOYHOCTN AN TT Hy>KeH

TOK, nMpeBblWaoWwmmn 3% ot HoMMHana. Mpumep. N TOKOBOro TpaHChopMaTopa Ha
600 A Tokn cuion MeHee 18 A He ByayT obHapyXMBaATbCS.

* [leperpy3ka MOXXeT BbI3BaTb pa3pyLleHNe N3MepuTesibHbIX BXOO0B U Bblaavy
OLINBOYHbLIX CUTHANOB. [Meperpyska o3Ha4vaeT, YTO B CJ/lydae KOPOTKOro 3aMblKkaHUA
OonyctnMasa Harpyska M3MeEPUTEJIbHbIX BXOAOB MO TOKY MOXET 6bITb npesBbllLEHa.
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2 ObopynoBaHue

2.5.1 Tl — cTaHpapTHaa BXo4HaA njaTta n3MepeHuUsa TOKOB (Pa3bl U 3aMblKaHUA Ha 3eMJ10

ObecneybTe HagNeXalwmin MOMEHT 3aTAXKKKM (CM. cxemy).
[Monepe4yHoe ceyeHne coeguHeHUNn:

e 1w 2mno2,5mMm? (2 wT., AWG 14) c 06)KUMHOWN BTYNKOWN, UK

e 12 x4,0mMm2 (2 wT., AWG 12) Cc KoNbLLEBON nan o0bbl4HOM KabenbHOM MydTON,
un

e 12 x 6 mMm2 (2 wTt., AWG 10) c KonbLEeBOW nan obbl4HON KabenbHOM My TON.

Recommended:
1,35 Nm
11,9 Ib‘in
MakcnManbHOoe 3HavYeHune:
2,0 Nm ___0,3Nm
17,7 lb-in 2,65 Ib-in

HPT_Z21

X
:\l

OO IN|O|N|ARIWIN |-
=]z
JUSE V|
|§||_§| |§|
]

ol Ll L
NIRL|O
B
U
| w |
o

HPT_Z22

Puc. 15: Tl — obo3Ha4YeHne pa3bemMoB
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2 ObopypnoBaHue

2.5.1 Tl — cTaHfapTHaa BXOAHasA njiaTa N3MepeHus TOKOB ha3bl U 3aMblKaHUSA Ha 3eMJI1t0

Puc. 16:

102

Ip.A-1A

Ih.A-5A

Icp.B-1A

Ip.B-5A

Ip.C-1A

Ip.C-5A

3lo-1A

3lo-5A

10

11

Tl — sa51ekTpomexaH4deckas agpecaums

MRDT4

Ip.A-N

Ip.B-N

Ih.C-N

3lo-N

HPT_ 723
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2 ObopynoBaHue

2.5.2 Tls — nnaTa n3MepeHUs TOKOB (ha3bl N MasiblX TOKOB 3aMblKaHUSA Ha 3eMJ1I0

N

.5.2 TIs — nnaTta usmepeHusi TOKOB (pa3bl U MaJibiX TOKOB 3aMblKaHUS Ha
3eMJio

M3mepuTenbHasa nsaaTta MasiblX TOKOB 3aMblKaHUA Ha 3eMJ0 «Tls» oCcHalleHa 4 BxogamMu
019 N3MepeHUsa ToKa: TpU N3 HUX npefHa3HavyeHbl 4518 n3MepeHus pasHbIX TOKOB U
OAUH — O N3MepeHnd TOKa YTe4YKn Ha 3eMJII0.

TexHn4Yeckne XxapakTepUCTUKN YyBCTBUTEIbHOIO BXOA4A N3MEPEHUS TOKA YTEYKM Ha
3eMJII0 OT/INYATCA OT TEXHNYECKMX XapaKTEPUCTMK BXOA0B U3MepeHnsa ha3HbIX TOKOB.
ObpaTnTech K rnaBe TEXHUYECKMUX AaHHbIX (ks> «12 TexHMYeckne OaHHbIe»).

Bxon ona namepeHus ToKa HyJ1IeBoM NocnenoBaTesibHOCTM 310 MOXKET NOAKYATLCS K
TpaHchopMaTopy TOKa HYEBOM MOCIEA0BATENLHOCTU UM K CYMMUPYIOLLEA IMHUW TOKaA
TpaHchopMaTopa ha3Horo Toka (coegnHeHne XoaMmrpuHa).

OMNACHOCTb!

BTopu4yHble 06MOTKM TPaHCHOPMATOPOB TOKa HEOOXOAUMO 3a3EMIIUTH.

>

OMNACHOCTb!

OTKIt04EeHUnE BTOPUYHbIX uenen TpaHcopMaTopa TOKa MOXET NPUBECTU K
BO3HMKHOBEHWIO OMaCHbIX Hal'lpﬂ)KeHI/IVI.

>

BTopnyHasa o6MoTKa TpaHcopMaTopa ToKa A0JKHa bbiTb cCoeAnHEHa HAKOPOTKO nepen,
OTKJIIOYEHMEM Lienun ToKa, AYLLEro K 3ToMy yCTPOMCTBY.

OMNACHOCTb!

Bxogbl n3MepeHns ToKa MOryT MOAKJIKYATbCA UCKIOYNTESNIBHO K N3MEPUTENbHbLIM
TpaHchopMaToOpaM ToKa (C rasibBaHNYECKON pa3BA3KON).

>

e 3anpeLwaeTca MeHATb 3T BXoAbl MecTamm (1 A/5 A)

e Ybeaontech, 4TO KOIPPULMEHT TPaHCHOPMALIMN U MOLLHOCTbL TT pacCyuTaHbl
npaBuabHO. Ecnn KoappunumeHT TpaHchopMaunn TpaHchopMaTopa TOKa He
COOTBETCTBYET TPebOBaHMAM (MPEBLILLAET HY>XKHOE 3Ha4YeHNEe) TO HOpMasibHbIEe
pabo4ne ycnosmsa MoryT BGbITb HE pacno3HaHbl. 3HaYyeHne cpabaTbiBaHWS
n3mepuTesnbHoro 6s10ka cocTaBngaeT NPMMEpPHO 3% OT HOMMHAJIBHOIO TOKa
ycTponcTBa. Kpome Toro, ons obecrnevyeHmnsa Heob6xoanMom TOHHOCTM AN TT Hy>KeH
TOK, NpeBbiWaloLWwnii 3% oT HoMUHana. Mprumep. [1ng TOKOBOro TpaHChopMaTopa Ha
600 A Tokun cnnon MeHee 18 A He ByanyT obHapyXMBaTbCA.

>

e [leperpyska MOXeT Bbl3BaTb pa3pyLleHne UsMepuTesibHbIX BXOLOB WU BblAa4vy
OLWN6OYHbIX CUTHANOB. lMeperpyska o3Ha4vaeT, YTO B CJ/ly4ae KOPOTKOro 3aMblKaHUS
OOMNYyCTUMasA Harpy3ska UaMepuUTeJibHbIX BXOAO0B MO TOKY MOXET ObITb rnpesblilleHa.
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2 O6bopynoBaHue
2.5.2 Tls — nnaTa nsMepeHns TOKOB ha3bl N ManbiX TOKOB 3aMblKaHNA Ha 3eMJII0

ObecneybTe HagNeXalwmin MOMEHT 3aTAXKKKM (CM. cxemy).
[Monepe4yHoe ceyeHne coeguHeHUNn:

e 1w 2mno2,5mMm? (2 wT., AWG 14) c 06)KUMHOWN BTYNKOWN, UK

e 12 x4,0mMm2 (2 wT., AWG 12) Cc KoNbLLEBON nan o0bbl4HOM KabenbHOM MydTON,
un

e 12 x 6 mMm2 (2 wTt., AWG 10) c KonbLEeBOW nan obbl4HON KabenbHOM My TON.

Recommended:
1,35 Nm
11,9 Ib‘in
MakcnManbHOoe 3HavYeHune:
2,0 Nm ___0,3Nm
17,7 lb-in 2,65 Ib-in

HPT_Z21

X
:\l

OO IN|O|N|ARIWIN |-
=]z
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]
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HPT_Z22

Puc. 17: TIs — pa3bemsbl
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2 ObopynoBaHue

2.5.2 Tls — nnaTa n3MepeHUs TOKOB (ha3bl U MasiblX TOKOB 3aMblKaHUA Ha 3eMJ1I0

Ip.A-1A

Ih.A-5A

Icp.B-1A

Ip.B-5A

Ip.C-1A

Ip.C-5A

3lo-1A

3lo-5A

10

11

D3

Puc. 18: Tls — sannekTpoMexaHndYeckas agpecaumns
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Ip.A-N

Ip.B-N

Ih.C-N

3lo-N
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2 ObopypnoBaHue

2.5.3 Obwasa KoHpuUrypaumsa nposoaku TT

2.5.3

O6mMoTtka 1

IW1 A
&.A

IW1 ¢.B
&.B

IW1 ¢.C
®.C

O6wan KoHpurypauusa nposoaku TT

w1l w2

O6moTka 2

W2 .A

IW2 ¢.B

IW2 ¢.C

IW1 ¢b.A

—
&.A

IW1 ¢.B

—
$.B

IW1 ¢.C

—
&.C

|||—

w1 w2
X3. X4.
1 1A 1 1A
>—A Ed)'A S E@_A
3 [ 3
1A
7 [ 2
2 g Eq)B = E EqJB
5 I 5 I
7 1A 7 1A
8 23 p.c 8 - Eda-c
9 N 9 I
1A 1A
10 10
11 0 Elo .11 E EIO
2 N 12 |
=
N3mepeHmne (ha3HbIX TOKOB MO CXeMe «MNoJIHOW» 3Be3abl; In BTOpuyH. = 5 A. U3mepeHue dasHbIX TOKOB MO CXEME «MOJIHOW>» 3Be3Abl; In BTOPUYH. = §:
Ob6moTtka 1 O6moTka 2
w1 w2 W2 &b.A
— rm e —
&b.A
IW2 ¢.B
-—
&d.B
IW2 ¢.C
a'a B —
i ¢.C
Lo
w1 w2
X3. X4. .
1 1A 1 1
: - ECDA = - E‘bA
N 3 N
3 1A
7 = 4 -
: - Eq"B L : Eq)B
5 5
7 1A 7 1A
s o ®C = % Ecpc
N g [N
9 \ 1A
10 2 3o’ 10 -
11 2 Elo 11 EIO
2 N 12 |
5
2
U3MepeHMne asHbIX TOKOB MO CXEMe «MNOJIHOW>» 3Be3A4bl; INn BTOPUYH. = 52

U3MepeHue asHbIX TOKOB MO CXeMe «MNOJIHOW» 3Be3Abl; In BTOpU4H. = 5 A.
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2 ObopynoBaHue

2.5.3.1 Moakno4eHne KpyribixX KJ1emm

2.5.3.1 MoapknioyeHue KpPyribixX K1eMM

BxoaHasa nnaTa naMepeHnsa TOKOB pa3bl M 3aMblKaHNA Ha 3eMJ1I0 Nnoanep>XmnesaeT
NnoAKJTIOYEHNE KaK LWTbIPbKOBbIX PAa3beEMOB, TaK U KPYIJibiX KJIEMM.

OCTOPOXXHO!

Heobxoanmo cnepoBaTb HaLUMOHaNbHbLIM CTaHAAPTaM N AUPEKTMBaM. B oToenbHbIX
CTpaHax HEKOTOpble TUMbl Pa3beMOB MOryT ObITb 3anpeLleHbl.

Kakoi 6bl HM MCMOJ/Ib30BAJICS TUM pa3beMa, CHavana
Heobx0AMMO OTCOEAUHUTL UX OT YCTPOWCTBA, OTBEPHYB
BUHTbI.

MpumeYyaHre. 3Ta CbeMHas AeTasb npeacTasaseT cobon
nepemblyKy.

Ons wrTekepHbix 06bemMoB He06X0ANUMO BCTaBUTb Kabenn n
3aKpPEennTb X BUHTAMN, KOTOpble HaxoaaTcs cOboKy Ha
BXOOHOW nnaTe.

ObpaTuTe BHMMaAHME Ha MOMEHT 3aTsxKu, I=> Puc. .

[na KonbLIEBOWN KEMMbI HEOOX0AMMO BbINOAHUTL OAUH
MPOMEXYTOUHbIN Lar.
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2 ObopynoBaHue
2.5.3.1 MoaknoYeHne KPyribiX KJ1eMmm

nepeﬂ,Bl/leTe 3aBUXXKY B CTOPOHY, YTOObI BUHTbI U
MeTa/JiIn4eCKne KOHTaKThbl CTaJin MOJIHOCTbIO AOCTYIMHbIMW.

HPT P33

Ka><ablh BbIBOL, COCTOUT U3 BUHTA U HEMOABUXKHOIO
MEeTa/JINYECKOro KOHTaKTa. BUHT (BMecTe ¢ KOHTaKTHOM
MAACTUHOMN) MOXHO MOJIHOCTbHIO OTBEPHYTh.

Mocne ynaneHnsa BUHTa U KOHTaKTHOW NAACTUHbI MOXKHO
BCTaBUTb KOJIbLLO. 3aTEM BCTaBbTe O6paTHO BUHT BMeCTE C
KOHTaKTHOM NAACTUHON TaK, 4ToObl BUHT npowen 4yepes
KOJIbLLO. 3aTAHUTE BUHT.

ObpaTuTe BHUMaAHME Ha MOMEeHT 3aTsxkKu, I=> Puc. .

A <
-7 m
Y E MoA KoHel, nepeaBuHbTE 3a4BUXKKY 06paTHO B «3aKpbITOE»
< T NonoXeHue.

MpumeyvaHne. Ecnn nonepeyHblie ceveHns kabenen HaxoaaTca
B Npenesax, NpnBeLEeHHbIX B F/1laBe TEXHNYECKUX
XapaKTepucTuk (5> «12 TexHu4veckne paHHble», 5> Tabn. ),
K O4HOMY pa3beMY MOXXHO MOOKJIIOYNTL ABE KOJIbLiEBLIE
KJIeMMbI, KaK NMOKa3aHO Ha 3TOM pUCYyHKe. 3To yaobHo gnsa
MOAKJ/IIOYEHNSA HENTPASIbHOM TOYKMN.

HPT P35
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2 ObopynoBaHue
2.5.3.2 TpeboBaHua TT

2.5.3.2 TpeboBaHua TT

KpoMe Tex MOMEHTOB, KOTOPbIE U3/I0XKEHbI B JAHHOW rf1aBe, a TakXe YNOMSAHYTbIX
TpeboBaHn, Heobxoaumo cobnofaTh BCE HALMOHAJIbHbIE U MeXAYHAapPOAHbIe
CTaHZapTbl N TpeboBaHMWA.
CumMBOIbI
B cnenytouwen Tabnvue npneoanTcs o630p CMMBOIOB, NCMOJIb3YEMbIX B pa3fene
TpeboBaHum K TT.

Kssc HoMUHaNbHbIN KOS MULMEHT TOKa CUMMETPUYHOIO KOPOTKOIr0 3aMblKaHUS

Ktd MepexoaHbIn MacWTabHbIN KOSPPULNEHT, YHNTbIBAOLWNIA MOCTOAHHYO COCTaBSAOLLY IO
TOKa KOPOTKOI0 3aMblKaHUA

K KoachdunumneHT obLien MoLWHOCTHY

lpsc,max MaKCMMasibHbI TOK CUMMETPUYHOrO KOPOTKOrO 3aMbIKaHUsS B MepBUYHON 0bMoTKe

lpr HoMWHaNbHLIAN TOK NEePBUYHON OOMOTKM TT

lsr HoMnHanbHbIN TOK BTOPUYHOM 0O6MOTKN TT

Ret BHyTpeHHee conpoTMBAEHNE NPOBOAOB BTOPUYHON OOMOTKN TT

Rp HoMuHanbHasa akTMBHAA Harpyska

R'p MooknyeHHas akTUBHaA Harpyska TT

Snom,ct HOMWHanNbHasa MNosHaA MOWHOCTL TT

ALF HoMuHabHaA NnpefesibHaa KPaTHOCTb

ALF' AdhekTMBHaAA HOMUHaIbHasa NpegesibHas KPaTHOCTb, y4YUTbIBatoLWas MOAKIOYEHHYIO
Harpysky

Ek HomMmuHanbHasa 30C B TOYKE U3s0Ma

Ug Hanps>keHne Ha BTOPUYHbLIX BbiBOLAX

Ustmax MaKcumanbHoe HanpsXXeHne Ha BTOPUYHbIX BbIBOAAX

Mpwn BbIBOPE MOWHOCTM TPaHCOPMaTOPOB TOKa HEOOXOANMO Y4YNTbIBaTb MepexonHble
3hPeKTbl, TaKME KaK NOCTOSAHHYIO COCTaBASAIOLLYIO TOKOB KOPOTKOIro 3aMblkaHus. Ons
3Toro TpeboBaHusA K TT 0enaTCs Ha ABe 4acTu: AJ1s1 CMUMMETPUYHOIro TOKa KOPOTKOro
3aMblKaHUS N NEePexonHOro NoCTOAHHOIO TOKa.

PacyeT HauymHaeTca € Kege N9 MakKCUMasIbHOr0 CUMMETPUYHOI0 TOKa KOPOTKOIro
3aMbIKaHUA Ha CTOPOHE NepBUYHON 0OMOTKYM TpaHCopMaTopa TOKa.

I
_ 1pscmax
Ksse = )

Ipr

3HaveHme lpsc, max, @ TakXKe NepexofHbli KO3PPOUUNEHT MOLLHOCTY Kig 3aBUCAT OT
rNaBHOM aKTUBHOW (PYHKLMW 3aLlUUTbl. DTW NnapamMeTpbl MOXXHO onpenenuTb no
cnenyoLlwnMm JaHHbIM:
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2 ObopypnoBaHue
2.5.3.2 TpeboBaHunsa TT

3awmnTa oT neperpy3Km no ToKy

Ktg 1
Ksse B cooTBeTCTBUM C ypaBHEHNEM Bbile n =20
lpsc,max HacTponka MakCMMasibHOrO MOPOroBOro 3Ha4YeHus I

AnpepeHunanbHas sawiurta

Ktd
e JlInHus: 2
* [eHepaTOop: 4
* TpaHcgopmaTop: 4
Kssce B cOOTBETCTBUM C YypaBHEHNEM BbILLE
lpsc,max MakKcuMasibHbIN TOK CAMMETPUYHOI0 KOPOTKOIr0O
3aMblKaHUS B MEPBNYHON 0OMOTKE NMpu BHELLUHEM
3aMblKaHUK
Ons 6onblunHcTBa KNnaccoB TT HeobxoammMo ybeanTbCs B TOM, YTO BbIMOJIHAIOTCSA
cnepywouwne TpeboraHms. Ona atoro Tpebyetcsa KoahpuumeHT obLen MOLWHOCTH:
K = Kssc'Ktd
Knacc TT TpeboBaHue
P, PR K = ALF', rpe:
;_ Rct + Rb
ALF = ALF m
PX, PXR Ek > 1K2 5 Isr 0 (Rct + R,b )
IEEE / ANSI C- USZK'Isr'(Rct"'R’b)
Knacc
3akaxkute TT ¢ HOMUHaJIbHbIM Hanps>XeHnem, cieayowmm rnocne Us.
TPX, TPY, TPZ 3akaxuTte TT c onpegeneHHbIMU MUHUMaNbHbIMU Kgge U Kig.

OcTaTo4yHaa MHAYKLUMA MOKa He y4uTbiBaeT. TeM He MeHee, OHa MOXXET MpuBecTn K
npobnemam, oCobeHHO A19 BHELIHNX 3aMblKaHNAX, KOFAa UCMob3yeTcs
AnddepeHumnanoHasa 3awmTa. YTobbl y4eCcTb OCTAaTOYHYIO UHAYKUNIO, HeE06X0ANMO
BbIbpaTh 60AbLWNNA KOIPDULMEHT MOLLHOCTb N/MAW Kacc 3awnTbl TT OT OCTaTOYHOM
MHOyKumu, HanpuMmep PR, TPY u PXR.

TpeboBaHWA AN AUCTAHUNOHHO 3aLlUTbl MPUMEHSAIOTCS A8 K1aCCOB 3aMblkaHUM 3 n 4
rno ctaHpapTy IEC 60255-121 (2014). Tem He MeHee, B COOTBETCTBMN AaHHbLIM
PYKOBOOCTBO A1 pacyeTa TpeboBaHni TT Nonb30BaTENEM YYUTHLIBAETCS TOJLKO
3aMblKaHWe Kjacca 3.

ECnm TOK KOPOTKOro 3aMblKaHUA yBenanymBaeTcs, TT MOXKeT OKa3aTbCA HEAOCTATOYHO
MOLLHbLIM A1 NoAAEpPXKaHNSA COOTBETCTBYOLWNX PYHKLUWA 3awmnTbl. Mpy naaHUpoBaHUK
HOBOW YCTAaHOBKM UMEET CMbICA UCNosb30oBaTh TT ¢ 60sbwLINM KOhPNLUNEHTOM NOSHON
MOLLIHOCTU, YeM HY>XHO, 4Tobbl obecne4ynTb HEKOTOPLIN pe3eps Ha byayulee.
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2 ObopynoBaHue
2.5.3.2 TpeboBaHua TT

MpumMep. 3aWiMTa OT Neperpy3Ku no TokKy

TpaHcdhopMaTop TOKa:

YcTaBKa 3alMTbl OT Neperpyskn no ToKy:
HoMunHanbHas akTUBHas Harpyska:

MooknoYeHHas Harpyska:

I5r= 1A
Ret=1,50Q

Is = 25/HoMm = 25-500 A =12 500 A
Rb = Snom,ct/ ls? =5BA/(1A?=50Q

Rp=25Q

HayHnTe ¢ BblYnCNeHns Ksge C MOPOroBbIM 3HAaYEHUEM YCTAaBKU A1 MaKCMMaJibHOMO
CMMMETPUYHOI0 TOKA KOPOTKOIr0 3aMblKaHUS:

_ Ipscmax _ 25-500 A _
Kssc = Ipr = 500 A 25

Mpn 3TOM BLIMOJHAETCA AOMOJIHUTE/IbHOE YC/I0BUE OJ1S 3allUThl OT NEeperpysku no ToKy
Kssc = 20 n Ktg = 1 (cm. Tabnnuy TpebosaHui Buiwe, > Tabn. ).

OTctopa onpepenseTcs KoapdnUMeHT obLiern MOLHOCTK:

ITUX OAHHbIX Y)XKe A0CTaTo4YHO s Bbibopa TT knacca TPX.

OpHako ana TT knacca P TpebyloTca JoNosHUTENbHbIE pacyeThl. BbiMO/HMM NpoBEpPKY
5P20 5 BA, nogxogunT N OH AN NPUNIOXKEHNSA 3aLlLUNTbI:

ALF = 20
R,=50Q

_arm.RatRy _ 50 1,50+50Q _ _
ALF = ALF - gyl =20 - 1 202G = 3252 K = 25

BbibpaHHbIN TT noaxoanT ANna AaHHoM obnacTtn NpuMeHeHus.

Mpumep. OndpdpepeHunanbHas 3awimta

TpaHcdhopMaTop TOKa:

MooknoYeHHas Harpyska:

MaKcnMasibHO BO3MOXXHbIN TOK
CNMMMETPUNYHHOI0 KOPOTKOIo 3aMblKaHWNA Mpn
BHELWWHEM 3aMblKaHNW!

MRDT4-3.7-RU-MAN

Isr =1A
Ret = 0,5 Q
R'ctap =0,5Q

RcrBp = 1,3 Q

Ipsclmax = 800 A
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2 ObopypoBaHue
2.5.3.2 TpeboBaHna TT

CHa4ana onpenenum Ksge C MAKCUMasibHO BO3MOXXHbIM TOKOM CUMMETPUYHOI0 KOPOTKOro
3aMblKaHNA MNP BHEWHEM 3aMblKaHNN:

_ Tosemax _ 800 A _
Rese == =250A = 2

Hangnte nepexoaHbin KOSMPULNEHT MOWHOCTK Kty B Tabnuvue Bbille (>
«dnhepeHunanbHasa 3awmnTa»); HanpuMmep, ona guddepeHunanbHON 3aWnTbl CUCTEMBI
reHepaTtop / ABUraTenb:

Ktg =3

OTctoga KoahdhununeHT obien MowHOCTK ByneT paBeH:

K = Kssc'Ktg = 3,2:3 =9,6

MosTomy Bbibupaem cneaytowiee: CTA = 5PR10 1 BA v gna CTB = 5PR10 2,5 BA

Tenepb He0BXOAMMO CKOPPEKTUPOBATb KO3(hDULMEHTLI OrPaHUYEHNA TOHYHOCTM B
COOTBETCTBUM C NOOKJ/IIOYEHHON Harpy3Kon:

ALFcta = 10, ALFcTg = 10

. Ret+ Remap _ 056Q0+1Q _ _
ALFern = ALFem R SRy~ 10 0504050 - 10=K=96

— Ret+ Rerpp _ 06Q+25Q _ _
ALFCTB - ALFCTB ’ Rct ¥ R,CTBIb =10 - m =16,67=K =19,6

CKOppeKTMpOBaHHbIE KOIPPUUMEHTLI orpaHnyeHns ToqyHocTn ALF' onga CTA n CTB Bbiwe
KoahdumumeHTa obLen MOWHOCTHN, 3TO 3HAYUT, YTO TT MOXXHO NCMONbL30BaTb OJ14
YKa3aHHOM 3a4aun.

Mpumep. 3awmra TpaHcpopmaTopa

TpaHchopmaTop: YyO

[OBe 06MOTKN

3-dha3HbIn
HoMnHabHasa MOLLHOCTb: St =25 MBA
HoMunHanbHOE BbICOKOE Hanps>XXeHue: Uty = 110 kB
HoMUHaibHOEe HN3Koe Hanps>XeHune: Ur. = 20 kB

MakcrManbHO BO3MOXXHbIE TOKN CUMMETPUYHOMO KOPOTKOIr0o 3aMblKaHNSA NPU BHELWHEM

3aMblKaHWNN:
[Nna BbICOKOr0O Hanpsa>XeHuns: Inv,psc = 1.5 KA
ONsa HN3KOro Hanps>XeHus: ILv,psc = 8,25 KA
TpaHchopMaTOp TOKa A1 BbICOKOro Inv,pr = 240 A
Harnps>XKeHns:
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MopoknoyeHHasa Harpyska:

TpaHchopMaTop TOKa A1 HN3KOrO
HanNps>XeHns:

MooknoYeHHas Harpyska:

CHavana onpegenum Ksse U Kiy:

— IHVPSC _ 1500 A =625

Kivsse =T, "= 240 A

Krvtd = 4

Koo = 2 = 3308 = 6.8
Kivta = 4

2 ObopynoBaHue
2.5.3.2 TpeboBaHua TT

IHV'sr = 1 A
Rryvct = 0,5 Q
Ruvp =5Q
Ruvp=1Q

IL\/,sr = l A
Rivct=0,9Q
Rivb =5Q
R,L\/,b =20

OTctlopa onpepenseTcs KoapdnuUnMeHT obLien MOLHOCTK:

Kuv = Knvssc'Knvitd = 6,254 = 25

Kiv = Ky ssc'Kivtg = 6,884 = 27,5

Tenepb Bbibepem TT 5PR20 5 BA ans HU3Koro Hanpsi>keHua n TT 5PR10 5 BA gns

BbICOKOIO Hanpsa>XeHus.

CHavasla HeobXoANMMO CKOPPEKTUPOBATL KOIPPULIMEHT OrpaHNYEHNS TOYHOCTU B
COOTBETCTBUW C MOOKJIIOYEHHOW HArpy3KOon:

ALFry = 10

ALF;y = 20

Ry + R
ALFyy, = ALFy, - et Wb = 10 .

Ruyyer + Ryyp

Riyet + Riyp

ALF,,., = ALF =
HH HH Riyetr + Ry

_20.

0,5Q0+5Q _ —
050+1,00 5007 =Kav=25
0,9Q+5Q _ _
0,00+2,00q  40.69=Ky =275

Takum obpasom, BeibpaHHble TT noaxona Ans gaHHoOW obnacTn NpuMeHeHus.
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2 ObopypnoBaHue
2.6 CroT X4

2.6 CrnoTt X4

¢ TT — n3amepunTesibHble BX0Abl TPaHCHOPMaTopa TOKa Ha CTOpoHe 0bMoTkn W2

cnotl cnot2 cnoTt3 cnot4 cnoTt5 cnoT6
X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104
L] L) L g [

Puc. 19: 3aaHAsa 4acTb yCTpouicTBa (C/10Thbl)

[aHHbI CNOT COAEPXUT N3MepUTesbHble BXOAbl TPAHChOPMaToOpa TOKa Ha CTOPOHE
obmoTkM W2.

Tun KapTbl B JAHHOM C/1I0T€ 3aBUCUT OT TWMNA 3akKa3aHHOro yctponcTea. ObbeM pyHKL WA
B pa3J/IMYHbIX BapuMaHTax oTan4aeTcs.

[OocTynHble rpynnbl cCOOpKN B 4@aHHOM CJioTe:
e Tl: cTaHOapTHasa nNaaTa n3MepeHnsa ToKa Ha 3eMJIto.
e Tl: yyBCTBUTENbHAA NJlaTa U3MEPEHNS TOKA Ha 3eMJ1I0. TeXHU4Yeckue
XapaKTepUCTUKN YyBCTBUTENLHOIO BXO4a U3MEPEHNA TOKa YTEYKN Ha 3eMJIt0

OT/INYAKOTCSH OT TEXHUYECKNX XapaKTEePUCTMK BXOO0B N3MepeHns a3HbIX TOKOB.
ObpaTunTech K rnaBe TEXHUYECKNX AaHHbIX (5> «12 TexHU4Yeckmne paHHble»).

JocTynHble KOMBMHaUUN MOXXHO MOJIYHYUTb MO KOAY 3aKa3a.
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2 ObopynoBaHue
2.7 Cnot X5

2.7 Cnot X5

* MNJlaTa BbIXOOOB pene

cnotl cnot2 cnoTt3 cnot4 cnoTt5 cnot6
X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104
L] L) L g

Puc. 20: 3agHAA H4acTb yCTpouicTBa (C/10Tbl)

Tun KapTbl B 4AHHOM C/1I0T€ 3aBUCUT OT TWMNA 3akKa3aHHOro yctponcTea. ObbeM pyHKL WA
B pa3J/IMYHbIX BapyaHTax oTan4yaeTcs.

[ocTynHble rpynnbl C6OpKN B 4aHHOM CloTe:
* ORG6: 'pynna cbopkun € 6 BbIXOAHLIMU perne.

Bce BbIxoOHbIE pesie MEIT nepeksYatowme KoHTakTbl (opm C).

' JocTynHble KOMBHaUWM MOXXHO MOJIYHYUTb NO KOAY 3aKa3a.
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2 ObopypnoBaHue
2.8 Cnot X6

2.8 Cnot X6

e Lingposble BXoabl

cnotl cnot2 cnoTt3 cnot4 cnoTt5 cnoT6
X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104
L] L) L g [

Puc. 21: 3agHAsa H4acTb yCTpouicTBa (C/10Tbl)

Tun KapTbl B 4AHHOM C/1I0T€ 3aBUCUT OT TWMNA 3akKa3aHHOro yctponcTea. ObbeM pyHKL WA
B pa3J/IMYHbIX BapyaHTax oTaM4aeTcs.

HocTynHble rpynnbl c6OpKM B [aHHOM C/lOoTe:
e DI8: N'pynna cbopku ¢ 8 uMppPoBbLIMU BXOAAMMU
* ORG6: 'pynna cbopkun € 6 BbIXOAHLIMU perne.

Bce BbIxogHbIe pesie UMEIT nepeksYatowme KoHTakTbl (opm C).

' [locTyrnHble KOMBMHALMM MOXKHO MOAYYUTb MO KOAy 3aKa3a.
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2 ObopynoBaHue
2.8.1 DI8 — rpynna cbopku ¢ 8 UndpoBbIMK BXOAaMU

2.8.1 DI8 — rpynna c6opku ¢ 8 uncpoBbiMu BXoaamMm

ObecneybTe HaaseXallin MOMEHT 3aTSXKKWN (CM. CXEMY).

MonepeyHoe cevyeHue coeamHeHun: MuH. 0,25 mm? (AWG 23) ... makc. 2,5 mm? (AWG 14)
C 06>KMMHOW BTY/IKOW nnun 6e3 Hee.

0,3 Nm
2.651bIn
0,56 — 0,79 Nm
5-7 lb'in

HPT 713

X?,
1 7  LBx1
2 7 LIBx2
3 17 11Bx3
4 ¢ LBx4
5 v LBxX5
6 7l LIBx6
7 "7t LUBx7
8 1  LIBx8
9 com1
10 — H_3
11 — H_3
12 — H3_
13 — H 3
14 — H_3_
15 — H_3_
16 — H_3_
17 H_3_ .
18 — H_3_ g

Puc. 22: Pa3bemsbl.
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2 ObopypoBaHue
2.8.1 DI8 — rpynna cbopku ¢ 8 LMdpoBLIMKN BXOAaMU

Puc. 23:

118

LBx1
LIBx2
LBx3
LiBx4
LBx5
LIBx6
LBx7
LIBx8
CoM1

H_3_

I

H_3_
H_3_
H_3_
H_3_
H_3_
H_3_

H_3_

181716 151413121110 9 8 7 6 5 4 3 21

H_3_

S000000000000000000]s]

HPT_Z2B

SeKTpoMexaHN4YecKas aapecalms.

LingppoBbie Bxoabl
Monynb MMeeT 8 CrpynnuUpPOBaHHbIX LM(MPOBbLIX BXOLOB.

Mpoueaypa Ha3HaYeHMsa LMMPOBLIX BbIXOLOB ONUCbIBaeTCca B pasgene > «2.14.2
KoHpurypaums umngpoBbiX BXOO0B>.

lMepeyeHb AOCTYMHbLIX HA3Ha4YeHUN 019 CUrHaN0B CM. B OTAEJIbHOM [JOKYMeHTe nof
Ha3BaHMeM «CnpaBo4yHOe PYKOBOACTBO K ycTponcTtey MRDT4» (MRDT4-3.7-RU-REF.

OCTOPOXXHO!

Mpn nCNoNb30BaHUM MUTAHUS NOCTOSAHHOINO TOKa OTpULLATESIbHbIA NOTEHLNAN AOSIKEH
ObITb NoAkAO4eH K obuwen knemme (COM1, COM2, COM3 — cM. MapKMpPOBKY Pa3bEMOB).

OCTOPOXXHO!

ANs Ka)kaon rpynnbl LUGPOBbLIX BXOAOB C/llefyeT yCTaHOBUThL NapameTp
COOTBETCTBYIOLLEro Anana3oHa BXOAHOr0 Hanps>xeHusl. HeBepHas ycTaHOBKa
NMOPOroBbIX 3HAYEHWI NepeKIIOYEHNA MOXKET BbI3BaTb HEMpPaBuUbHYO paboTy nnm
HernpaBwW/ibHble MHTEpPBaJbl Nepeaayn CUrHana.

LindpoBble BXoAbl MMEKOT pa3/iniHbIe MOPOroBbie 3Ha4YEHUS nepeknyeHnsa (KoTopole

MO>XXHO HAaCTPOUTb C MOMoLLbo NapameTpa [Map_ ycTp_/ Undposbie Bxoabl / LBx CnoT
Xx [/ Tp_yl «Hom_Hanp_»). Ana Kax[owm rpynnel MOFYT yCTaHaBAMBaTbCA cleayoLline
MoporoBble 3Ha4YeHNA NepekstoveHns:

¢ «24 B nocCT. TOKa»
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2 ObopynoBaHuMe
2.8.1 DI8 — rpynna cbopku ¢ 8 unppoBLIMN BXOOAMU

* «48 B nocT. TOKa»

* «60 B nocT. Toka»

* «110 B nocCT. ToKa»

* «230 B nocT. ToKa»

* «110 B nep. Toka»

* «230 B nep. Toka»
Ecnn HanpshkeHue npesbiwaeT 80% OT yCTaHOBJIEHHOr0 NOPOroBOro 3Ha4eHus
rnepekdYeHus, NPoNCcxXoaunT pusnyeckoe pacnosHaBaHUe UsMeHeHUss COCTOSAHUSA
(pmn3nyecknm cnurHan «1»). Echm Hanps>keHne coctasnseT meHee 40 % oT

YCTaAHOBJIEHHOr 0 NOPOrOBOro 3HAa4YeHUS MepeksnyYeHus, yCTPONCTBO perncrpupyeTt
PU3NYECKUN «HOSb>.
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2 ObopypnoBaHue
2.9 CnoTt X100: nHTepgenc Ethernet

2.9 Cnot X100: uutepcdenc Ethernet

cnotl cnoT2 cnoTt3 cnot4 cnoTt5 cnoT6
X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104
OO |

Puc. 24:  3aaHAA 4acTb yCTpouicTBa (C/10Thbl)

NHTepdenc Ethernet moxxeT b6bITb 4OCTYNEH B 3aBUCUMOCTW OT TWMa 3aKa3aHHOro

YyCTPONCTBA.
' [oCTynHble KOMBMHALUUN MOXXHO MOJIYYMTb MO KOOy 3akKas3a.
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2.9.1 Ethernet — RJ45

MRDT4-3.7-RU-MAN
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2 ObopynoBaHue
2.9.1 Ethernet — R}45
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2 ObopypoBaHue
2.10 Pa3zbeMm X102: 3awmTa CBA3N

2.10 Pa3zbem X102: 3aimTa CBA3M

cnotl cnoT2 cnot3 cnot4 cnoTt5 cnoT6
X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104
] [ [ [ —

Puc. 25: 3aaHsAsa 4acTb yCTpouicTBa (C/10Thl).

NHTepdenc npoTokoaa cBA3n cucTembl 3awinTbl ProtCom obecrnevynBaeTcs Yyepe3 pasbeM
X102.

HocTynHble rpynnbl c6opkn B 4aHHOM CJloTe:

* NHTepdgenc onToBosIOKOHHOro Kabena aonga moaynsa «3aw,.Cs.» (Protection
Communication).
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2 ObopynoBaHue
2.10.1 NHTepdenc ana mopyna YTAC
2.10.1 WHTepdenc ana moayna YTAC
Moaynb YHUBEPCANLHOr0O TEMMepaTypHOro gaTyMka Ha ocHoBe conpoTmBaenmns (YTOC)

D0JKeH ObITb MOAKJ/IIOYEH K 3alLlNTHOMY yCTpOIZCTBy C noMouWwbto CcneynasnbHOro
OMNnTOBOJIOKOHHOIO MHTepq)elhca (1 onTmnyeckoe NogYNHEHHOE yCTpOI7ICTBO).

¥

E_F45

Puc. 26:  UHTepgpevic gns BHewHero mogynsa YT[JC — obo3HavyeHne pa3beMoB

ORX

Puc. 27:  WHTepgevic BHewHero moaynsa YTAC — obo3HavyeHue pa3beMoB

E_F46
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2 ObopypnoBaHue

2.11 CnoT X103: nepefaya AaHHbIX

2.11 Cnot X103: nepepayva AaHHbIX

cnoTl cnot4
X1 X4
X100 X103
L] [ ]

Puc. 28: 3agHAsa 4acTb yCTpouicTBa (C/10Thbl)

VNHTepdenc nepenayvnm gaHHbix B csioTe X103 3aBUCUT OT TMUMa 3aKa3aHHOIMo yCTPOMCTBaA.
O6beM (hyHKLUMI 3aBUCUT OT TUMNa MHTepdenca nepegavyn gaHHbIX.

HocTynHble rpynnbl cGOpKM B 4aHHOM ClloTe:

¢ Pa3zbembl RS485 ana Modbus, DNP un IEC

¢ NHTepdeinc onToBoslIoKOHHOIro Kabens ans Profibus, Modbus, DNP n IEC

* NHTepdenc D-SUB onsa Modbus, DNP u IEC

* NHTepdenc D-SUB onsa Profibus

¢ NHTepdeinc onToBosIOKOHHOIo Kabens ans Ethernet

' JocTynHble KOMBMHaUNN MOXXHO MOJIYHYUTb MO KOAY 3aKa3a.
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2 ObopynoBaHue
2.11.1 Modbus® RTU/IEC 60870-5-103 4yepe3 RS485

2.11.1 Modbus® RTU/IEC 60870-5-103 uepe3 RS485

MpoBepbTe NPaBUILHOCTb MOMEHTOB 3aTXKKMU.
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Puc. 30: 2DnekTpomexaHudeckas agpecauus

CoepunHnTenbHbIn kKabenb Modbus®/IEC 60870-5-103 gosi>kKeH 6bITb 3KpaHNPOBAHHbIM.
DKPaHMPYIOLLYIO OMJIETKY CriefyeT NOAK/YNTb K BAHTOBOMY pa3beMy noj
MHTepdencom Ha 3agHen naHenan yCcTponcTaa.

Tun cBS3M — noayaynekc.
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2 ObopypnoBaHue

2.11.1 Modbus® RTU/IEC 60870-5-103 4yepe3 RS485
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Puc. 31: [Mpumep coeaAnHEHUNS: YCTPONCTBO HaX0ANTCS B CPEAHEN YacTu CUCTEMbI LLINH
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Puc. 32: lMpumep coeanHeHUA: yCTpOVICTBO HaxoaunTcs B KOHLle CUCTEMBbI LUNH (yCTaHaBﬂl/lBa.‘OTCFI
rpoBOJIOYHbIE NMepeMbIHKN AJ14 aKTuBaLnn BCTPOEHHON0O OKOHEYHOIro pe3MCTO,Da).

126

MRDT4

MRDT4-3.7-RU-MAN



2 ObopynoBaHue
2.11.1 Modbus® RTU/IEC 60870-5-103 4yepe3 RS5485
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HPT 259

SKpaHupyloLas orneTka

SKpaHupylowas onsieTka SkpaHupytoilas onneTka SKpaHupylowas onseTka
NoAKOYEHa K 3a3eMIEHMI0 CO noAKJoYeHa K 3a3eM/IeHNI0 CO NoAKJoYeHa K 3a3eMIeHMIo COo noAKJoYeHa K 3a3eMIeHnI0 CO
CTOPOHbI BeAyLLEero ycTponcTsaa, CTOPOHbI Npubopa, BCTpOeHHoe CTOPOHbI BeAyLLero yCTponcTea, CTOPOHbLI Npuboa, BCTpOeHHoe
NCNosb3yeTCcsa BCTPOEHHOe

OKOHEe4YHOe ConpoTuBJIEHNE He UCMOJIb3YRITROEHHOE OKOHe4YHoe

OKOHe4YHOe conpoTusieHne ConpoTuB/IEHNE HE UCNOJIb3yeTCs

OKOHe4YHoe ConpoTuBEeHNE He UCMOoJIb3yeTCs

Puc. 33: BapuaHTbl 3KpaHupoBaHus (2 npoBoaa + 3KpaH)
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2 ObopypnoBaHue
2.11.1 Modbus® RTU/IEC 60870-5-103 yepe3 RS485
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SKpaHupyioLas onaeTka SKpaHupyloLLas onneTka SKpaHupyioLas onaeTka SKpaHupyioLLas onneTka
NOAK/II0YEHa K 3a3eMIEHMI0 CO noAaK/oYeHa K 3a3eMJIEHUIO CO NOAK/II0YEHa K 3a3eMIEHMI0 CO noAak/oYeHa K 3a3eMJIEHUIO CO
CTOPOHbI BeAyLLero ycTponcTea, CTOPOHbI Npubopa, BCTpoEeHHoe CTOPOHbI BeAyLLero ycTpoincTea, CTOpPOHbI Npuboa, BCTPOeHHoe
MCMOJb3yeTCA BCTPOEHHOE OKOHEeYHoe COMPOTUBJIEHNE HE UCMOJIb3YBTTHOEHHOE OKOHEYHOoe OKOHeYHOe COMPOTMBIEHUE He NCMOoJb3yeTCs
OKOHEeYHOE COMnpoTUBIIEHNE COMPOTWBNIEHNE HE UCMONb3YyeTCs

Puc. 34: BapuaHTbl 3KpaHupoBaHus (3 npoBoaa + 3KpaH)
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2 ObopynoBaHue
2.11.2 Profibus DP/Modbus® RTU/IEC 60870-5-103 4epe3 onTOBOJIOKOHHOE COeUNHEHNE

2.11.2 Profibus DP/Modbus® RTU/IEC 60870-5-103 yepes3
ONTOBOJZIOKOHHOE coefUuHeHue

RxD TxD

Puc. 35: OnToBoOJ/IOKOHHOE coegnHeHne — FO, pa3bem ST

HPT_Z61

He cMoTpuTe HenocpeACTBEHHO Ha Jlyd CBeTa, UCXOASALWMA N3 ONTOBOJIOKOHHOIO
pa3bema!

MpourHopunpoBaB AaHHOE NpeaynpeXxaeHne, MOXXHO NMoYYnUTb TSHXKeNy TpaBMy rnas.
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2 ObopypnoBaHue
2.11.3 Profibus DP 4yepe3 D-SUB

2.11.3 Profibus DP yepe3 D-SUB

HPT_Z62

Pa3zbem D-SUB

* 1: 3a3eMn_/a3kpaHup_

3: RxD TxD - P: Bbic_ yp_

e 4: CurHan RTS

5: DGND: 3a3emn_oTp_ nNoT BCMOM_ UCT_ NUT

e 6: H: nonoX_ moTeHu_ BCM_ UCT_ NUT

8: RxD TxD - N: Hu3k_yp_

CoeanHnTEeNbHbIN Kabenb Ao/KeH BbiTb 3KPaHUPOBAH. DKpaHUPYOLLas onJieTka
[0J/XHa ObITb NpUcoegNHEHA B BAHTOBOMY pa3beMy C CUMBOJIOM «3a3eMjieHne»,
pPacrnosIo)KeHHOMY Ha 3a4Heln NaHenn yCTpPoMNCTBa.
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2 ObopynoBaHue
2.11.4 Modbus® RTU/IEC 60870-5-103 4yepe3 pa3bem D-SUB

2.11.4 Modbus® RTU/IEC 60870-5-103 yepe3 pasbem D-SUB

%0 0 0 &°
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HPT_Z62

Pa3bem D-SUB
* 1: 3a3emMn_/a3kpaHup_
* 3: RxD TxD - P: BriC_ yp_

e 4: CurHan RTS

5: DGND: 3a3emn_oTp_ nNoT BCMOM_ UCT_ NUT

e 6: H: nonoX_ moTeHu_ BCM_ UCT_ NUT

8: RxD TxD - N: Hu3k_yp_

' CoeauHnTenbHbIN Kabenb AosKeH BbITb 3KPaHMPOBaH.
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2 ObopynoBaHue
2.11.5 Ethernet/TCP/IP 4epe3 onTOBOMOKOHHLIN Kabenb

2.11.5 Ethernet/TCP/IP yepe3 onTOBOJIOKOHHbIW Kabesb

RxD TxD

llo]

Puc. 36:  OnNTOBO/IOKOHHbLIVI Kabesib — FO, aynaekcHbivi pa3vem LC.

HPT_Z63

OCTOPO>XHO!
' Mocne BcTaBky pasbemMa LC 3aTAHUTE METa/UTIMYECKYIO 3arnyLuKy.

MOMEHT 3aTa)XKu BUHTa paBeH 0,3 HM [2,65 cdyHT-Aonmal.

He cMoTpuTe HenocpeACTBEHHO Ha Jlyd CBeTa, UCXOASALWMNA N3 ONTOBOJIOKOHHOIO
pa3bema!

MpourHopunpoBaB AaHHOE NpeaynpeXxaeHne, MOXXHO NMoYYUTb TSHXKeNy TpaBMy rnas.
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2 ObopynoBaHume
2.12 Cnot X104: IRIG-BOOX 1 KOHTPOJIbHbLIA KOHTAKT

2.12 Cnot X104: IRIG-BOOX ¥ KOHTPOJIbHbIA KOHTaKT

cnotl cnot2 cnoTt3 cnot4 cnoTt5 cnot6
X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104
L] L] | | | 5,
<

Puc. 37: 3agHsAsa 4acTb yCTpouicTBa (C/10Thl).

3T10T cnoT cocTonT M3 IRIG-BO0OX C KOHTPOJZIbLHOIrO KOHTaKTa.
[OocTynHble rpynnbl COOpKM B 4@aHHOM CJI0Te:

* |RIG-BOOX, BkAtOYasA KOHTPOJIbHbIA KOHTAKT
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2 ObopynoBaHue
2.12.1 KoHTakT camoamarHocTukn (KC)/KoHTaKT noa HanpshxeHnem n IRIG-BO0OX

2.12.1 KoHTakT camoamarHoctukm (KC)/KoOHTaKT noa Hanpsi>xeHueMm u
IRIG-BO0OX

MpoBepbTe NPaBUIbHOCTb MOMEHTOB 3aTAXKKMU.
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Puc. 38: Pa3bemsi
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Puc. 39: DnekTpomexaHudeckas agpecauus

KoHTaKT caMoanarHOCTUKH

HacTponTb KOHTaKT caMoAnarHoCTUKKM («KC») HEBO3IMOXKHO. DTO NepeKksoYaoLLnin
KOHTaKT (dopmbl C), KOTOpbIA cpabaTbiBaeT Npy OTCYTCTBUM BHYTPEHHUX cboeB B
ycTpomncTee. [Moka yCTPONCTBO 3arpy>kaeTtcs, pefie «KC» 0CTaeTCa OTKOYEHHbIM
(obecTo4YeHHbIM). [ocsie MOSHOM 3arpy3KM CUCTEMBI (M aKTUBaLMKX 3aLlMTbl) OH
cpabaTbiBaeT, N Ha3Ha4YeHHbIN CBETOANOAHbLIN NHANKATOP COOTBETCTBYOLWMM 06pa3om
akTuBMpyeTcs (cM. rnasy «CamoanarHocTuka», > «9 CamoaunarHocTuka»).
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2 ObopynoBaHue
2.13 NHTepdenc MK — X120

2.13 NuTtepdenc NK — X120

Kopnyc B1 B2 n B3

HPT Z88

NHTepd. USB ana MO HacTpOMKN NapamMeTpoB U oueHKn - X120

Puc. 40:  USB (Mini-B)
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2 ObopypnoBaHue
2.14 HacTpowka BxofAa, Bbixoga n CAMN

2.14

2.14.1

HacTtpo#ka Bxopaa, Bbixoga u COUN

can
Hacrpoika CcON
CAWN mMoXxXHO HacTpouTb B BeTBAX MeHto [MMap_ycTp_/ CO / WHL rpynna A] (ctonbey CON

cnesa oT gucnnes) un [Map_ycTtp_/ CL/ WHAO rpynna B] (ctonbeu COW cnpaga oT
auncnnes).

OCTOPOXXHO!

CnepyeT obecneynTb OTCYTCTBUE HAJIOXKEHUS (PYHKLNIA N3-3a Ha3HavyeHus ogHomy CON
ABYX unu 6onee hyHKLMNIA NO UBETY M KOAUPOBKE BKIIOYEHMS.

B aTol rnaBe conepXxutcsa nHgopmavrma o6 CIOW, 4To HaxoAAaTCa Ha Aucnaee criesa
(rpynna A).

Ecnmn ycTponcTBo Tak>ke ocHauwieHo CIWN, koTopble Haxo4ATCA Ha Aucnsee crpaBa
(rpynna B), To nHpopmMauuns, npmeeaeHHas B 4aHHOW raaBe, B paBHON CTENEHN
OTHOCUTCA N K HAM. PasHuLa TOJIbKO B TOM, 4YTO rpynnbl «A» N «B» nMeT pa3Hble nyTun
MEH!0.

136

Kaxabin COAWN, kpome CON ona dpyHkymm «System OK» (hyHKUMSA KOTOPOro HEM3MEHHaA),
MO>XHO HAaCTPOUTb NPU MOMOLLN NePEeYNCSIEHHbIX HMUXKE NapaMeTpPOB.

* «Ha3Ha4deHHble curHanbl». MapameTpsbl ¢ [Map_ycTp_/ CAO / CAO x] «Pacnipea_ 1» no
«Pacrnpes_5» MOXHO NCMN0/Ib30BaThb, 4TO6bI Ha3Ha4YNTb «CAU Ne x» 0o 5
TPUrrepHbIX CUrHa oB..

e «NHBepcuax». MapameTpbl ¢ «MHBepcna 1» no «MMHBEpCcKs 5», ecnu 3a4aHo 3HaYeHne
«aKT_», MOXXHO UCMOJ/1b30BaTb, 4TOObl NHBEPTUPOBATb COOTBETCTBYIOLLUNA
TPUrrepHbIA CUrHan.

ObpaTuTe BHMMaHMe, YTO AJ19 HEHa3HAYeHHbIX TPUTTEPHbIX CUFHAaNO0B (TO ecTb
«VIHBEpcus n» = «-») HBEpCMSA He paboTaeT, Tak YTO TPUITEePHbIN CUrHaa BCeraa
BOCMPUHMMAETCA KakK ABOMYHbIN HOJb (JTOXKb/HEaKT ).

* «DYHKLMA 3aMblkaHUa/caMmoyaepXaHua». Ecnn gna napameTpa «3aMkKH_» 3aaHo
3HaYeHme «aKT_», TO COCTOAHMEe, 3ajlaHHOe TPUrrepHbIMN CUrHasaMum, CoOXpaHaeTcs
MOCTOSAHHO (CM. pa3fen «3aMblKaHNE» HUXE, s> «3aMblkaHUe»).

Ecnm onsa napameTpa «3aMKH_» 3a[laHO 3Ha4vyeHue «HeaKT », To COW Bcerpa
MPUHMMaeT COCTOAHNE Ha3HAYeHHbIX CUTHa0B.

e «CurH lNMoaT»: 9Ta HacTponka byaeT OOCTyMnHa, TONbKO ecnn aJas NnapamMeTpa
«3aMKH_» 3aflaHO 3Ha4YeHMe «aKT_». Tak Ha3zHa4aeTcs curHan, cbpacoiBaowni
3aMKHyTOe cocTosiHne CIAU (Ho 3To paboTaeT, ToJIbKO ecnin cOpoLLeHbl BCe
Ha3Ha4YeHHble TPUrrepHble CUrHanbl).

* «AKT UBeT Anoaa»: CAN ropnT TaknM LIBETOM, TOJIbKO €C/IN aKTUBEH XOTS Obl 0AUNH

N3 Ha3Ha4dYeHHbIX TPUrrepHbiX CNrHaJo0B. ,D,OCTyI'IHbIe 3Ha4YeHna HaCTpoeK: «-» (HeT
I'IpI/ICBoeHI/IFI), «3€N_», «KKpaCH_», «KkKpaCH_ MUT_», «3€J1_ MUT_».
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2 ObopynoBaHue
2.14.1COon

* «HeakT uyseTt gunogax»: COAN ropnT TakKnm L BETOM, eCJZiIn HE aKTUBHa HN OA4Ha N3

Ha3Ha4eHHbIX qf)yHKLI,VII7I (/J,OCTyI'IHbI TE€ XKe NapaMeTpbl, 4TO N ANnd
BbILLEYMOMAHYTOIO0 «aKTUBHOIO» useTa).

KHonka «INFO»

C nomowubio KHoMKK «INFO» Bcerga MoXXHO 0ToBpa3nTb TeKkyllee CoCToAHue
Ha3Ha4YeHHbIX TPUrTrepHbIX CUFHANO0B.

OcHoBHOM 0630p COU

Ecnm HaxxaTb KHONKY «INFO» oguH pa3, To oTob6pa3nTcsa ocHoBHOM 0630p nesbix CAN
(COWN, HaxopsALwMXca cnesa).

Ecnn Ha)xaTb KHOMKy «INFO» ewe pas, To oTobpa3ntcsa ocHosHon 0630p CLANU,
Haxo4sLWKMXCs cnpaBa (Npyn Hann4um).

Ha>kaTue NnporpaMMHON KHOMKN ««¢» (BNeBo) (nnm KHomku «INFO» B TpeTun pas)
MO3BOJINT BEPHYTbLCA K NpeabiAyLWeMy 3KpaHy, T. €. BbINTU U3 OCHOBHOIro meHto CON.

Ons kaxxgoro COWN oTobparkaeTcs TOJIbKO NMepBoe Ha3HayYeHne (MM CUMBOJT «=.=», eCJIn
TakoBoOe OTCYTCTBYET).

Kpome Toro, nepnoamyeckm Ha KOPoOTKOe BpeMs 0T06pa)KaIOTC9| OOCTYMNHble
nporpaMMHble KHOMKW.

Ecnn COWN Ha3HavyeHO 6onee ogHOro CUrHana, Ha 3TO YKa3bliBaeT TPOeTo4YMe B NoJie
CnpaBa: «...» — B 3TOM c/alyyae Ha «CTpaHuue C HECKOJIbKUMM Ha3HAYeHUAMUN»
oTobparkaeTcs NoJsHbIA CMNCOK HAa3Ha4YeHun.

CtpaHuua COMN € HECKOJIbKMMU Ha3HAYEHUAMMU

Ha cTpaHuue ocHoBHOro o63opa BbibepuTe ognH ns CON ¢ noMoLbio NPOorpamMMHbIX
KHOMOK «A» (BBEPX) UK «¥>» (BHU3).

3aTeM, Ha)KaB MPOorpaMMHYy0 KHOMKY «p» (BBOA), MOXKHO ByaeT nepenTn Ha CTpaHuLy
BblibpaHHOro CAWMN c HeCKoNbKUMUN Ha3HAYEeHNAMMN.

Ha aToi cTpaHuue oTobparkatoTcs Ha3HaYeHua gaHHoro CAWM 1 3HAYOK CTPeNKu,
HamnpaB/eHHOW BNIEBO, TO eCTb K BbibpaHHomy CLAN.

Haxogsawuncs pPAAOM C KaXKOblM Ha3Ha4YeHHbIM CUTHANIOM p1aXK0oK (oTMeYeHHbIn «[»/He
OTMeYeHHbIN «[» rano4ykom) YKa3blBa€T, aKTUBEH JIN 3TOT CUITHaJ1 B OAHHbI MOMEHT

BbibpaTb cnepytowmnn/npeasiaywinin COMN Mo)XHO C MOMOLLbIO MPOrPaMMHbIX KHOMOK «A»
(BBEPX) UM «¥» (BHN3).

Ha>KaTue NnporpaMMHON KHOMKN «<4» (BN1I€BO) NO3BOJINT NEPENTUN K Npegblayliemy
d3KpaHy, T.e. BEpPHYTbCSA B OCHOBHOE MeHto CON.

3aMbIKaHue

Ecnn pna napametpa «3aMkKH_» Toro nnm ndoro CAAN safaHo 3HavyeHue «akT_», ero
COCTOSIHNE COXPaHMUTCSA, 4TO Bbl HXN NPON30LLO, MOKa He ByaeT NnoATBEP>KOEHO (CM.
pasgen «BapuaHTbl MOATBEPXKAEHUS» HUXKE).

3aMKHyTbIn COWN cbpacbiBaeTCs TOJIbLKO B OAHOM U3 CleayoLlnx cly4aeB U TOJSIbKO rnocie
cbpoca Bcex HazHAYEHHbIX TPUITEPHbIX CUTHAJOB.

e Ero coctosHue noateepxgaetcs (nmbo nosnb3oBaTeNneM C NOMOLLLIO MHTepdenca
NYM, nnbo nocpenctsom SCADA), CM. HUXKe.
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2 ObopypoBaHue

2.14.1 COn

» Ero coctosiHne cbpacbiBaeTcs (MOATBEPXKAAETCSH) C MOMOLLbIO CUrHanNa,
Ha3Ha4YeHHoro napameTpy «CurH MoaT».

* 1nA Hero cHoBa 3a[aeTCs HAaCTPOMKa «3aMKH_» = «HeaKT_».

e EC/M He Ha3HAYeHO HMKAKOro TPUITePHOro CMrHasa, To ecTh ANA BCex
napaMmeTpoB «Pacrpes_ n» 3alaHO 3HAYEHUE «-».

ObpaTuTe BHMMaHNe, 4TO 3aMKHYThIN CAIN He cOpacbiBaeTCcs Npu nepesanycke

ycTponctea MRDT4. MNocne (ropsayero niam xono4HOro) nepesanycka KaXkabl 3aMKHYTbIN
CIOV Bo3BpallaeTcs B CBOe (paHee Ha3Ha4YeHHoe) COCToAHME.

BapunaHTbel noaTBep>XAeHUs

Onsa cbpoca 3amkHyToro COW scerpa tpebyetca nogreep>xgeHme (nogpobHoe onucaHue
CM. B pa3pgerne s> «1.5 MooTBepXaeHUs»).

COWN moryT 6bITb NOATBEPXKOEHDI:

* C noMoLbio KHoMkK C Ha NaHenu ynpasneHus, cMm. pasgen > «MoateepxaeHne
BPYYHYIO (Ha>kKaTmeM KHornku C Ha naHenun yrpasyieHus)».

* CoctosiHne CAN MOXXHO nNoATBEepPANTb C MOMOLLBIO CUMHasa, Ha3Ha4YeHHOoro
napameTpy «CurH lMogr».

* CocTosiHMe BCex 3aMKHYTbIX CAN cpa3y MOXXHO noaTBepanTb C MOMOLLbIO CUrHana,
Ha3Ha4veHHoro napameTpy [Map_ycTp_/ Noateepants] «MloaT CAO».

e CocTosiHMe cpa3y Bcex CIAN Mo)XHO noaTBEpAUTb No KaHany ceA3n (SCADA).

e CocTosHMe cpa3y Bcex CAN MOXXHO NOATBEPAUTbL aBTOMATMUYECKN NMPU NMOCTYMNJIEHNN
aBapMNHOro CUrHana ogHon n3 yHKUNN 3aWNThbI.

MpumevaHne. BapnaHThbl, No3Boastowme cOpocnTb cocTosHME cpa3y Bcex COW ¢
nomolLubto curHana nnm SCADA, 0OCTYMNHbI, TONLKO ecnn Anga napameTpa [Map_ycTtp_/
NopTBepanTb] «AucT c6poc» 3afaHO 3HAYEHME «aKT_».

MocnegHWn BapmnaHT, No3Bonaowmin cbpocnTb cpasy Bce COW no cmrHany ogHon mn3
PyHKUNN 3aWnThl, cnefyeT akTUBMPOBaTb C NOMOLLb0 NapameTpa: [MNap_ycTp /CO/
WHA rpynna A/ CL 1...n] «3aMKH_» = «aKT.,MOATB.MO0 aBapUNH.CUT.»,

Ona nonyvyeHns AOMOJIHUTENbHON NMHOPMaUWN CM. TakXXe pa3nen = «1.5
MonoTBepXxaeHusa».

Ha KoMnakT-gucKe, KOTOpbI BXOAUT KOMMJEKT YCTPONCTBa, UMeeTCs WabsioH B
dopmaTe PDF ond co3gaHmsa n pacnevyaTku Ha Jla3epHOM MPUHTEpPEe CaMOKJIEeALWMNXCS
MJEHOK C TEKCTOM, COOTBETCTBYIOLMM Ha3HavYyeHHbIM COWN dyHKLUMAM (Hakeek Ha
nvuesBon naHenn). PekomeHgaums: (aptukyn 3482 AVERY Zweckform)
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DYHKLNOHAJIbHbI€ BO3MOXHOCTH

cn

2 ObopynoBaHune
2.14.2 KoHpUrypaumus umpposbiX BX0O40B

LED_Y02

CO = UHA rpynna A, ...

ch.
Pacnpepn_1

HeT NpucB_

1..n_Cnunc_ Ha3H_

Ch . NuBepcusa 1

ch.
Pacnpen_5

HeT MpucB_

1..n_Cnunc_ Ha3H_

Ch . NnBepcusa 5

ca.
3aMKH_

HeakT_

aKT_

KT.,MOATB.MO aBapuiiH.CUT:

C[ . AKT ueT gnoaa

3auy . Tpes

NoaTteBepaunTb (-U4YM)

NoaTteBepanTb (1..n_ Cnunc_ HasH_)

NoaTtBepanTb KomOTKN (Scada)

CaOUN «System OK»

&
S1
R

[ &

C[L . HeakT uBeTt guoaa
>o

OaHHbin COAN MuraeT 3eseHbIM LBETOM MpU 3arpyske ycTponcTtea. o 3aBeplueHumn
3arpyskm COWN ona pyHkumm System OK (HopmanbHaa paboTa cucTeMbl) 3aropuTcs
3€/1eHbIM LIBETOM, MOKa3blBas, Y4TO 3awmTa (PyHKUUs) akTuBrpoBaHa. Cm. pasgen =>
«9 CamogmarHoCTuKa» U BHELHWUA AOKYMEHT PykoBOACTBO o oT/aaake, YTobbl HanTu
OOMOJIHNTENbHbIe cBefeHUs 0 Kogax BkaodeHusa CON System OK.

HacTtpoutb COWN System OK HEBO3MOXXHO.

2.14.2 KoHdurypauua undppoBbiX BXOO0B

CocTosiHMe UunpoBbIX BXOJ0B MOXHO NMPOBEPUTL B MeHto [PaboTa / OTobparkeHune

COCTOSIHUSA / UMS rpynnbl y3710B (HanpuMmep, «LUBx-8 X»)]

LindppoBble BXOLbl MOXXKHO HAacCTpouUTb B MeHIo [MMap_ ycTp_ / LUudposbie BXOAbI / UMSA

rpynnbl y3noB (Hanpumep, «LBx-8 X») / I'p_ X]

Ons Ka)kaon 13 rpynn unppoBbiX BXOAOB YCTAaHOBUTE Cleaytolie napameTpsbil:

* «HoM_ Hanp_» — HOMMWHaJIbHOE Hanps>XeHne LMGPOBLIX BXOA0B.

* «Bpems yctp_apeb 1...n» — N3MEHEHNe COCTOAHNSA LMGPOBOro Bxoaa byaert
MPUHATO TOJSIbKO MO OKOHYaHUW BPEMEHN yCTpaHeHunsa apebesra.

* «IHBepcuA 1...n» — Heobs3aTeNbHas MHBEPCNA BXOOHOIo CurHalsa.
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2 ObopypoBaHue
2.14.2 KoHurypaumsa UngpoBbIX BXOO0B

NHBepcus
HeaKT_
NHBepcus =1
aKT -
- LBx CnoT X.LUBx x
CocTosHme unudpoBoro Bxoaa
Hom_ Hanp_ Bpemsa ycTp_ape6b
BX_ curH_ o t 0 .
OCTOPOXXHO!

Bpems ycTpaHeHUs gpebesra HauMHaeT OTCYMTLIBATLCSA NMPU KaXXKAOM N3MEHEHUN
COCTOSIHMSI BXOLHOIO CMrHasa.

OCTOPOXXHO!

Kpome BpeMeHu ycTpaHeHus apebesra, KoTopoe MOXHO 3a4aTh B NMPOrpamMMHOM
obecrnevyeHmnm, Bcerga MMeeTcs annapaTHoe BpeMs ycTpaHeHue apebesra (0koso 12
MC), OTKJIIO4NTb KOTOPOE HEBO3MOXHO.

CywiecTByeT AiBa BO3MOXHbIX BapuaHTa onpefeneHns, 4emy Ao/KeH bbiTb Ha3zHavyeH
LNPOBOM BXOA.
HasHayeHune ungpoBbix BXOOOB

Oonuus Onuus

HasHa4veHMe BXO4HOro curHana

— - Moaynb 3awmnThl 1

[Map_ycTp_/und_ Bxoal

I -

Ha3Ha4veHMe BXO4HOro curHana

HPT_Z84

140

[ - Moaynb 3aWwnTbl 2

BapuaHT 1: Ha3zHa4vyeHMe ungppoBoro Bxoaa 04HOMY NN HECKOJIbKUM MOAYSM.

JobGaBneHue Ha3HaYeHuUs
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2 ObopynoBaHume
2.14.2 KoHpUrypaumus umpposbIX BXO40B

B meHto [Map_ ycTp_/ Undposblie Bxoabl] LnppoBble BXOAbl MOXXHO Ha3Ha4vaTb 414
OLHOIr0 NN HECKOJIbKUX LiesieBbIX YCTPONCTB.

OTKpoinTe LUNUpoBOM BXOA (HaKMUTe 419 Hero CTpesky Bnpaso). HaxxmuTe
MPoOrpaMMHYI0 KHOMKY «YCTaHOBKa NapameTpa/raeyHbin kato4». HaxxmuTe «JobaBuTh» 1
Ha3Ha4bTe ueneson 06bEKT. HazHaybTe AoNONAHUTESIbHbIE LiesieBble 06beKThl, rae
HeobxoauMmo.

YpaneHme Ha3Ha4YeHuUA:

Bbibepute B M4M, Kak onmncaHo BbiLle, LNGIPOBOMA BXOL, KOTOPbLIA HYXXHO
OTpedLaKTNPOBaTh.

OTKpoNTe Ha3Ha4YeHMs LNGPOBOro BXoaAa (HaXXMUTe ONA HEro CTpesky BNpaso) u
BbibepuTe HazHayYeHne, KOTOPOE HY>XHO yaanuTb (0bpaTuTe BHUMaAHME, YTO 3TO
LlenlaeTcs C NOMOLLbIO Kypcopa). Tenepb HasHavYeHWe MOXKHO yaanuTb B UHTepdence
NYM, Ha)kaB NpPorpamMMHyt0 KHOMKY «YCTaHOBKa NapamMeTpa» 1 BbibpaB 3/1eMeHT
«Ypanutb». NoaTBepanTe 06HOBNEHME HAaCTPONKN NapaMeTpoB.

BapuaHT 2: [ogknio4eHne sxoga Mogynsa n ungposoro exoga
OTkponTe MoAay/ib. B 3ToOM Mogyne HasHadybTe LM(pPOBON BXO BXOOY MOOYNS.
Mpumep. HeobxonnMo 3ab10KMpOBaTb MOAYJIb 3aLLMTLI MPU ONpeaesieHHOM COCTOAHUN

undposoro Bxoaa. [1ng aToro HaszHavybTe 454 BXxoAa 6/10KNpoBKK B raobanbHbIX
napaMeTpax COOTBETCTBYOLWNI LNpoBon BXoa (Hanpumep, »BHbIK1 «).

MpoBepka Ha3Ha4YeHnu ungpoBoro Bxona

YT106bI NpoBEPUTL 06BLEKTLI, KOTOPbLIM Ha3Ha4YeH Kakon-nnbo undposon Bxoa,
BbIMNOSIHUTE Crieaylolme 4encTBus.

OTkponTe MeHlto [Map_ ycTp_ / Lludposbie BXxoabl].

MNepengnte K TOMY LUKHPOBOMY BXOAY, KOTOPbLIA HY>XXHO NPOBEPUTD.

B n4Mm

MHO>XeCTBeHHOe Ha3Ha4YeHne, TO eCTb Korjga oAuH N3 LMGPOBbIX BXOA0B UCMNOJIb3yeTCs
HEeCKOJIbKO pa3 (ecqn Ha3zHa4YeH HECKOJIbKNM LieneBbiM 06bekTaM), o603HavaeTCA
oTobparkarLnMcs paaomMm ¢ TaKMM BXOLOM MHOFOTOYUEM «...». BbiBeANTE JaHHbIN

LMPOBOI BXOA Ha 3KPaH C MOMOLLbIO NMPOrPaMMHON KHOMKMK «CTpeJsika BNnpaBo», 4Tobbl
NPOCMOTPETb CMUCOK LieneBbiXx 06bEKTOB 3TOro BXoaa.
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2 ObopypnoBaHue
2.14.3 HacTponKK BbIXOAHbIX pene

2.14.3 HacTpouku BbIXOAHbIX peJsie

CocTosiHMEe pesiefHbIX BbIXOA0B MOXXHO NMPoBepUTb B MeHto: [PaboTa / OTobparkeHune
cocTosAHuUs / ma rpynnbl y310B (Hanpumep, BO-3 X)]

PenenHble BbIXOAbl MOXXHO HAacCTPOUTb B MeHIo: [[Map_ ycTp_/ ABOWYH_ BbIX_/ WMsA
rpynnsl y310B (Hanpumep, BO-3 X)]

COoCTOSIHMSA Ha BbIXO4€e MOAYNSA U CUFHANO0B/3aLLUUTHBIX (PYHKLWUIA (TakKnX Kak obpaTHas
610KMPOBKaA) MOryT NnepefaBaTbCs NPU MOMOLLN pese aBapuinHbIX CUrHanoB. Pene
aBapPUNHbIX CUTHaIOB MMetoT 6ecnoTeHUWaslbHble KOHTaKTbl (KOTOpble MOTyT
NCMNOJIb30BaThCS KaK 3aMblKAOLWNA UM Pa3MblKAOLWNIA KOHTAKT). g Ka)kaoro pene
aBapPUMNHOIro curHana npu nomoum «Cnmcka HasHavYeHnin» MoXXeT bbITb Ha3HavyeHo o 7

hyHKUNNA.
[na Ka>kgoro 13 pesne uMppoBbIX BbIXOAOB yCTaHOBUTE Criegyloline napameTpbl:

* «Ha3Ha4veHHble curHanbl». MapameTpsbl C «Ha3zHay_ 1» No «Ha3Ha4y_ 7» MOXXHO
NCMNOJIb30BaTb, YTOObI Ha3Ha4YMTb 7 TPUITEPHbIX CUrHaNoB (06begNHEHHbIX
nornyeckom yHkumnen «MJn»).

* «NHBepcua». NMapameTpbl ¢ «MIHBepcua 1» no «MHBEepcus 7», eCnu 3afaHo 3Ha4vYeHne
«aKT_», MOXXHO UCMOJ1b30BaTb, 4TOObl NHBEPTUPOBATb COOTBETCTBYIOLLUNA
TPUITEePHbIA CUTHa.

ObpaTuTe BHMMaHMe, YTO AJ19 HEHa3HAYeHHbIX TPUTTEPHbIX CUFHaN0B (TO ecTb
«Ha3Ha4_ n» = «-») nHBepcus He paboTaeT, Tak YTO TPUIrTEPHbIA CUrHaa BCerpa
BOCMPUHMMAeETCHA KakK ABOUYHbIN HOJb (JTOXKb/HEaKT ).

* Mpy NCNONb30BaAHUN HAaCTPOWNKK «MHBEPCUS» = «aKT_» (KONNEKTUBHOE) COCTOSIHNE
penenHblX BbIXO40B MOXET 6biTb MHBEPTUPOBAHO (MO MPUHLMMY TOKA 3aMKHYTOW
WM Pa3soOMKHYTOW Lienu).

ObpaTnTe BHUMaHMe, 4TO €C/IN HU OAHOro CUrHaJsa He Ha3Ha4yeHo (To eCcTb BCe
«Ha3Hay_ n» = «-») UHBepCcUA He paboTaeT, NO3TOMY 3TO (KOIEKTUBHOE)
COCTOSHWE BCerpa BOCNPUHUMAETCHA KaK ABOVNYHbIA HOJb (JTOXKb/HeaKT ).

* B «PexxuM paboTbi» MOXXHO ONMpenenMTb NOAAETCSA /M Ha BbiXod pesie pabouunii Tok
WM 3aMKHYTa N1 Lenb.

* Ecnn ona napameTpa <<3aMKH_>> YCTaHOBJ/IEHO 3HAYEHNE «HEAKT_», KOHTAKT pee
HenpepbIBHO NMpMHMMMaeT COCTOoOAHNE Ha3Ha4Ye€HHbIX CATHa0B.

« Ecnu ans napameTpa «3aMKH_» YCTAHOB/IEHO 3HAYEHUe «aKT_», COCTOSHME
KOHTaKTa pese coxpaHseTcs NOCTOAHHO. (CM. TakxKe pasfen «3aMblKaHue» HUXe,
s> «3aMbikaHue».)

e «[logTBepxaeHMe»: ITa HaCcTponka ByaeT AOCTYMHa, TOJIbKO €CNn ANA NapaMeTpa
«3aMKH_» 3aaHO 3Ha4YeHue «akT_». Tak Ha3Ha4YaeTCsa CUrHan, KOTOPbIN
cbpacbiBaeT 3aMblkaHWe KOHTaKTa pene (Ho 3To paboTaeT, ToNbKO ecnn cOpoLleHbl
BCE HA3HAYEHHbIE TPUTTEepHble CUTHabI).

CoCTosiHMe KOHTaKTa pesie MoXeT BbITb NOATBEPXKAEHO TOJILKO Nnocse cbpoca Bcex
CUTHaNoB, KOTOPbLIE NHULIMNPOBAN HAaCTPONKY pene, U N0 NCTEYEHUN MUHUMASIBHOIO
BpeMeHU 3a0epXXKN «t-Bblg BbIKJ1».

o «t-ya_»: [py N3MEHEHUN CMrHasla MMHUMaNlbHOe BpeMs H610KMpPoBKK obecreynBaeT

nogaep>xaHume pene Bo BKNKOYEHHOM WX BbIKJTIOHEHHOM COCTOAHUN B Te4HeHne
3TOro MMHMNMMaJIbHOIro nNepmoaa BpeMeHN.
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2 ObopynoBaHue

2.14.3 HacTpowKun BbIXOAHbIX pene

HeB0O3MO)XHO HAaCTPOUTL pesie aBapunHoM curHaansaunm System OK (SC) (3awmTHoe
YCTPOWNCTBO).

3aMbIKaHue

Ecnu ona napameTpa «3aMKH_» ABONYHOIO BbIX04a YCTAHOBJIEHO 3HaYeHNE «aKT_», ero
COCTOSIHNE COXPaHMUTCA, 4TO 6bl HXN NPON30LWI0, MOKa He ByaeT NnoATBEP>KOEHO (CM.
pasgen «BapuaHTbl MOATBEPXKAEHUSA» HUXKE).

3aMKHYTbI ABOUNYHbIN BX04 cOpacbiBAaeTCS TOJIbKO B OJHOM U3 CAeyoWmnX Cayvaes n
TOJIbKO Nnocsie cbpoca BCcex HazHaYeHHbIX TPUrTepPHbIX CUrHAJI0B:

e Ero coctosHue noaTeepxgaetcs (nmbo nosnb3oBaTeneM C NOMOLLLIO MHTepdenca
NYM, nnbo nocpenctsom SCADA), CM. HUXKe.

¢ OHa cbpacbiBaeTCca (NooTBEP)XOAETCHA) C MOMOLLbIO CUIHaNa, KOTOPbIN Bbin
Ha3Ha4YeH NapameTpy «[loaTBeEPXAEHNE.

* [1ns Hee cHOBa 3ajaeTCs HACTPOMKA «3aMKH_» = «HeaKT_».

* EC/IN He Ha3Ha4YeHO HUKAKOro TPUIrepHOro CMrHaaa, To ecTh ANA BCex
napaMeTpoB «Ha3Ha4y_ N» 3a[aH0 3HAYeHMne «-».

06paT|/|Te BHUMaHWE, 4TO 3aMKHyTbIIZ OBOWNYHbIN BbIXOL HE C6paCbIBaeTCﬂ npm

nepesanycke yctponctea MRDT4: MNocne (ropsayvero nam xononHoOro) nepesanycka
Ka)KAbl 3aMKHYTbIN BbIXO4 BO3BpalLaeTCs B CBOe (paHee Ha3Ha4YeHHOoe) COCTosAHMe.

BapuaHTbl noaTBep>XAeHUs

Cbpoc penenHoro BbixoAa B 3aMKHYTOM MOJIOXXEHUN BCceraa TpebyeT noATBEPXKOEHUS.
(nogpobHoe onncaHue cM. B pasgene > «1.5 NoaTeepxoeHUs»).

I'Io,u,TBepmp,eHme pene|7|Hb|x BbIXOO00B MOXET OCYyLWeCTBIATbLCA:
e C nomoLbio KHOMKK «C» Ha NaHenmn ynpaBJieHns.

e CocTtosaHue COAN Mo)XHO noaTBeEpAUTb C MOMOLLbIO CMIrHasNa, Ha3HAa4YeHHOro
napameTpy «lloaTBep>x4eHNeE».

e COCTOSIHME BCEX pesienHbIX BbIX0O0B Cpa3y MOXXHO NMOATBEPAUTL C MOMOLLbIO
CUrHana, HasHadyeHHoro napameTpy [Map_ycTp_/ MNoateepauTb] «MoaT PesBbix».

* C nomouibto SCADA Bce peJsieiiHble BbiIxoAbl MOTYT 6bITb MOATBEPXKAEHbI
OLHOBPEMEHHO.

MpumeydaHune. NocnegHne gBa BapuaHTa, No3BoJsOWNE COPOCUTL COCTOSIHME BCEX
BbIXOA0B, AOCTYMHbI, TONIbLKO ecnn ana napameTtpa [MNap_ycTp_/ MNoatsepanTtb] «AucTt
cbpoc» yCTaHOB/IEHO 3HAYEHNE «aKT_».

KOHTaKTbl pesieiHOro BbiXO4a MOXXHO HAaCTPOUTb NPUHYAUTESIbHO WU OTKJIOYUTb 415
BBOJa B 3KCMAyaTaumio ( cM. cneayowme rnasbl: > «10.3.4 OTKAOYEHNE BbIXOAHbIX
KOHTaKTOB pene», > «10.3.3 MNpuHyanTenLHas HaCTPONKa BbIXOAHbIX KOHTaKTOB
pene»).
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2.14.3 HacTpownKK BbIXOAHbIX pene

DYHKLNOHAJIbHbI€ BO3MOXHOCTH

OBOUYH_ BbIX_ OR_Y02

[ 2]

NHBepcua

Ha3Ha4_ 1

HeT NpucB_

1..n_Cnnc_Ha3H_

NHBepcusa 1

Hasnau_7

HeT MpucB_

1..n_Cnnc_ Ha3H_ =1

NHsepcus 7

A

-
<%

Bp_ yAepx

™ 1 L

=1
t-
3aMKH_ A )
—1s1 1

HeaKT_ —— CocTosiHNe penenHbIX BbIXOLO0B

aKT_

o Bhbiagp>xka BpeMeHU Ha BbikJloyeHve

0 t-Bbla BbIKA
MopTBepanTb - U4M

MontBepAanTb - 1..n_ Cnuc_ HasH_
MonTBepAamnTb - Scada

Pe>xum paboTbl

pMasibHO pa3oMKHyTbIn (NO)

OpMasibHO 3aMKHYTbIN (NG}

Pene caMmogmnarHoCTuKun

Pene aBapuinHoro curHana «System OK» (KC) npenctasnseTt cobon ycTponcTaa Tuna
«KOHTaKT noj Hanps>eHnem». MecTo ero yCcTaHOBKW 3aBUCUT OT TUMa Koprnyca.
ObpaTunTech K 31eKTPUYECKON CXxeMe yCTponcTBa (KoHTakT WDC).

Pene «System OK» (KC) He MoxeT 6bITb NapaMeTpusoBaHo. Pesie camoanarHOCTUKN
npenctasnseT cobon KOHTaKT paboyero Toka, KOTopbIn cpabaTbiBaeT Npu OTCYTCTBUMU
BHYTPEHHUX HENOla40K B YCTPOMNCTBE. [NoKa YCTPOMNCTBO 3arpy>xaeTcs, pesie «System
OK» (KC) ocTaeTcs OTKAOYEeHHbIM. [ocsie NosIHOM 3arpy3kn cucTtemsbl pene cpabaTtbiBaeT,
M Ha3HAYeHHbI CBETOANOAHBIA MHAMKATOP COOTBETCTBYOLWNM 06pa3oM akTUBMpyeTCS
(obpaTuTech k rnase 5> «9 CamogunarHocTrka»).
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3 KOMMYHUMKaLNOHHbIE MPOTOKOJIbI
3.1 O6bwas HacTporika SCADA (cBA3b)

3 KOMMYHMKaLUOHHbIE NPOTOKOJbI

3.1 OOwan HacTpouka SCADA (cBa3b)

Habop goctynHbix npoTokonos SCADA 3aBUCUT OT TuUNa 3aka3aHHOro obopynosaHusa (cMm.
pa3aensbl L=> «1.2.1 BnaHk 3aka3a ycTponcTea», > «1.2.1.2 Koabl NpoTOKONa CBA3M»).

Heobxoaonmo onpenennTb, Kakor U3 AOCTYMHbIX NpoTokonoB SCADA byaneT
1nCcnosb3oBaTb ycTponcTBo MRDT4. [lenaeTcs 3TO NyTeM HAaCTPOWMKKN HeobxoamMoro
npoTokona cBaA3n ang [Mnanup_ ycTp | «[1poToKo/1».

3aTeM ans BbI6paHHOro NpPoToKoia noTpebyeTcs 3a4aTh PAL AOMNOJNHUTENbHbIX
HaCTPOEK.

MRDT4-3.7-RU-MAN MRDT4 145



3 KOMMYHMKaLWOHHbIE MPOTOKOJbI
3.2 HacTtpownku TCP/IP

3.2 HacTtpouku TCP/IP

YcTaHOBKa coenHEHNS C YCTPONCTBOM Yepe3 TCP/IP BO3MO>XHa TOJIbKO B TOM CJly4ae,
€CNn YCTPOMNCTBO CHab>xeHo nHTepdencom cetu Ethernet (RJ45).

. Onsa yctaHoB/ieHNA coeANHEHNSA C CeTbIo 06paTVITer K CUCTEMHOMY aOMNHUCTPATOPY.

HacTpoiku TCP/IP ycTaHaBnuBatoTCa B MeHto [[Map_ ycTp_/ TCP/IP / KoHd-a TCP/IP].
HeobxoanMo HacTponTb cineaytouime napaMeTpsl.

* «TCP/IP» — ons 3TOro NnapaMeTpa MOXHO 3aaTb 3Ha4YeHne «akT_» (Mo ymMosa4aHuio
3a[laHO 3Ha4YeHne «HeakT », U NPOTOKOJ1 He NCMNOoJIb3yeTCs).

OcTanbHble napameTpbl TCP/IP (cM. HMXXE) MOXKHO By JeT HaCcTPOUTb TOJIbKO MOC/ie Toro,
Kak onsd napametpa «TCP/IP» bygeT 3afaHO 3Ha4YeHME «aKT_».

* «IP-agpec» — apapec IPv4 ycTpoinctea MRDT4.

* «Macka noac_» — MacCKa noaceTu, onpegenswoowan ouanasoH IP-agpecos
JIOKaJIbHOM CeTU NoJib30BaTeNs.

* «llIno3 no ymosi4_» — WJ03 Nno ymondaHuio. Ha 3ToT agpec HanpaBngaoTCA
3anpockl 060 BCeX NOAKOYeHUAX K IP-agpecam BHE IOKasIbHOW CETU NOJIb30BaTENS
(To ecTb K IP-agpecam, KOTOpble He COBNafaloT C agpecaMmun B gnanasoHe,
onpepnesieHHOM MacKowm rnoaceTn).

MepBoOHa4YaNbHYyO HacTPONKY NnapameTpoB TCP/IP MOXHO BbINOMHUTL C NaHeNu
ynpasaeHusa (M4YM) nnm c nomowbto MO Smart view Yyepe3 coeagnHeHmne USB.

bonee Toro, B MmeHto [Map_ ycTp_/ TCP/IP / PaclumpeHHble HaCTPONKN] nmeeTcs paj
crneumanbHbIX MapaMeTpoB, CM. CMPaBO4YHOE PYKOBOACTBO. I3MeHATL 3a4aHHbIe Mo
YMOJT4aHUIO 3HaYeHNsa 3TUX napameTpoB TpebyeTcs o4eHb peako.
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3.3

3 KOMMYHUMKaLNOHHbIE MPOTOKOJbI
3.3 Profibus

Profibus

KoHcurypnposaHune ycTponucTs

BbibpaB Profibus B ka4yecTBe npoTokona SCADA (HacTpous [Mnannp_ycTp_] «lpoTokoi»
= «Profibus»), Bongnte B BeTBb MeHto [[lap_ ycTp_/ Profibus] n yctaHosuTe cnegytowini
rnapameTp CBSA3M:

* «ID n_y » Ang TOMHOW naeHTUduKaumm yctporncTsea. 1o byget Homep oT 2 Ao 125,
KOTOPbIA A0/KeH OblTb YHUKANbHLIM Cpefn BCex YCTponcTB Profibus B ceTw.

MomMnmo 3Toro, B rNaBHOM yCTponcTBe Heobxoammo ykasaTb ann GSD (0O0C). 3ToT
hann HaxoQUTCS Ha QUCKe, MOCTaB/ISIEMOM B KOMIMJIEKTE C YCTPONCTBOM.

O HekoTOpbIX ApYrnux NnapameTpax (cBA3aHHbIX ¢ Profibus) rosopmnTcsa B cripaBoO4HOM
pyKoBOACTBe.

MopkniodeHne annapaTHbIX CPenCTB

e [ogknto4yeHne annapaTypbl K CUCTEME KOHTPOA 3aBUCUT OT TUMNa 3aKa3aHHOro
o6opynosaHusa (cM. pasgensl 5> «1.2.1 BnaHk 3aka3a ycTponcTsa», => «1.2.1.2
Koabl npoTokona cBA3n»): Ha 3agHen naHenn yctponctea MRDT4 nmeetcs nnbo
nHTepcdenc RS485 (D-SUB), nmbo onTOBOSIOKOHHLIN NHTepgenc (pasbem ST),
KOTOpblE MOXXHO UCMOJIb30BaTb AN8 NogkatodeHus Profibus.

e MogknounTte WnHy n MRDT4.

* MO>XHO MOAKMYNTL 40 123 NOAYNHEHHbIX YCTPOWUCTB.

e [pu ncnonb3oBaHun nHTepgenca D-SUB yCTaHOBMTE OKOHEYHbI Pe3UCTop Ha
KOHeL, WWHBbI.

ObpaboTka ownbok
WNHdopmauma no pmnsnyecknm owmbkam cBs3u (Hanpumep, No CKOPOCTU nepenayn
NaHHbIX B 60M1aX) MOXXHO MOAY4YUTb C MOMOLLbIO perncrtpatopa cobblTui (CM. pasaen

«7.3 PerncrtpaTtop cobbiTUIA») AN amucnnaes CoCTosHU (BeTBb MeHto [PaboTa /
OTobpakeHne cocTosHus]).

ObpaboTtka owunbok — cBeTogMOOHbIN MHOANKATOP cocToaHuusa D-SUB

NHTepdenc Profibus D-SUB, pacnono)XeHHbI Ha 3agHen NaHesan yCTpoOncTBa, CHabxxeH
CBETOAMOOHBLIM UHONKATOPOM COCTOSAHUA.

* Mouck nepepayun gaHHbix — COAWN MUraeT KpacHbIM LLBETOM
¢ Mepenaya AaHHbIX 0bHapy>xeHa — COAW MuraeT 3eseHbIM LBETOM
¢ ObmeH gaHHbIMU — COW ropuT 3eseHbIM LBETOM

* MpoTokon Profibus He BbIbpaH B [MnaHup_ycTp_ ] «SCADA . lpoTokosi» — CON
rOpUT KPacHbIM LLBETOM
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3.4 [EC 61850

3.4

IEC 61850

BBeneHune

YT106bI NOHATL 0COBEHHOCTN PYHKLUMOHNPOBAHUS U peXxnm paboTbl MOACTaHLUMKM B cpene
aBTOMaTm3auum IEC 61850, nosie3HO CpaBHUTL 3Tanbl BBOAA €€ B 3KCMayaTauuto C TeMu,
4YTO UCMONb3YlTCA ONA 06bl4HbIX MOoACTaHUMM B cpene Modbus TCP.

B 06bl4HOM NOACTaHUUM OTAeSbHble MHTEeNIeKTyallbHble 3/1IeKTPOHHbIe ycTponcTBa (IED)
B3aMMOOENCTBYIOT C LLeHTPOM ynpasyieHna 6osiee BbICOKOro YPOBHSA B BEPTUKAIbHOM
HanpassieHun ¢ nomoubto MO SCADA. NopusoHTasibHas CBA3b UCMNOJIb3yeTCA
NCKJTIOYNTENIbHO A1 COeANHEHNA APYr C APYroM BbixoAHbIX pesne (OR) n undposbix
Bxonos (Dl).

B cpene IEC 61850 anda ceasm mexay IED ncnonbsyetca umgposon kaHan (Ethernet) n
cnyx6a 0bwnx 06 bEKTHO-OPUEHTUPOBAHHbIX COBbITUA NOACTaHUWN No4 Ha3BaHUEM
GOOSE. C nomoubto gaHHol cny»x6bl IED obMeHuBatoTCA MHGOPMaLnen o cobbiTnsX.
Taknm obpaszoM, KaxaoMy IED Hy>XHO 3HaTb 0 PYHKLMOHaNIbHbIX BO3MOXXHOCTSAX BCEX
OpYrnx cBs3aHHbIX ¢ HUM IED.

Ons Ka>kgoro ycTtponcTea ¢ nogaep»xkon IEC 61850 nmeetcsa onncaHme ero oyHKLNN n
BO3MOXXHOCTeW CBA3U (onncaHue Bo3MoxxHocTen IED, *.1CD).

C NOMOLLUBIO MHCTPYMEHTa KOH(UIrypauum nogctaHUnm, cooepxallero onmcaHme
CTPYKTYpPbl MOACTAHUNN, MOXKET 6bIiTb BbIMO/IHEHO Ha3Ha4YeHMe YCTPONCTB K OCHOBHOMY
obopynoBaHuio, BUpTYyasbHoe noakso4deHne IED opyr K gpyry u opyrum
KOMMYHWKALMOHHBIM YCTPOMNCTBAM NoACTaHUMnM 1 T. 4. iMeeTca onucaHne
KoH(Urypaumm noacTaHUMmM, KOTOpoe reHepupyeTcs B Buae garnna *.SCD. JaHHbIN
hann Hy>KHO OTNPaBUTb Ha Kaxaoe yCTponcTeo. MNocne 3toro IED cmoryT
B3aMMOOEeNCTBOBaTb APYr C ApYroM, pearnposaTb Ha 610KMPOBKU 1 yNpaBasATb
KOMMYTaLUWOHHbLIM YCTPONCTBOM.

Modbus-TCP IEC 61850
[naBHbIN naBHbIN
o 3
Ethernet S @ Ethernet > 9
c 3 © o
O O
wn 8 n o
s w
nayl nay2 nay3 nayl nay2 nay3
LIBx LIBbix Ll,Bx| |L|,BbIX LIBx LIBbIx
TpaAuUMOHHaR XXecTKasa pa3Bonka Nmbkas pasBoaka GOOSE IEC61850 2
dTanbl BBOAA CTaHA4APTHOM NoACTaHUMK B aKCNayaTauuto B cpege Modbus TCP:
* HacTpowka napameTpos IED;
e ycTaHoBKa ceTu Ethernet;
* HacTpowka ans IED napameTtpos TCP/IP;
* NOOKJIIOYEHNE COrJIaCHO CXEME ISIEKTPUYECKNX COEQNHEHU.
3Tanbl BBOAA NOACTaHUMKM B akcnsyaTayuio B cpene IEC 61850:
* HacTpowka napameTpos IED;
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3 KOMMYHUKaLIMOHHbIE MPOTOKOJIbI
3.4 [EC 61850

* yCTaHoBKa ceTu Ethernet;
* HacTpownka TCP/IP gnsa IED;
Hactponka IEC 61850 (nporpaMmMHOe coeanHeEHne):
e 3KCNopT hanna ICD Ka)xaoro yCTpomncTBa;
* HaCTpOWKa MoacTaHuum (cospaHue danna SCD);

* nepepava ¢anna SCD Ha Ka)Kgoe yCTPONCTBO.

Co3paHume/a3Kkcnopt ocoboro ¢gpanna ICD ycTponcTBa

CMm. rnaBy «IEC 61850» pykosoacTsa K 10 Smart view.

CospaHune/akcnopt ¢panina SCD

CMm. rnaBy «IEC 61850» pykoBoacTBa K N0 Smart view.

Hactpo#ka noacrtaHumm, cosgaHune ¢ghanna .SCD (onncaHune KoHpurypaumm
CTaHUMH)

KoHdpurypaums nogcraHumm, T. e. coeuHeHNe BCeX JIOFNYeCKUX Y3108 3alMTHbIX,
KOHTPOJIbHbIX N KOMMYTaLWOHHbIX YCTPONCTB, BbINOJHAETCA C MOMOLLbIO UHCTPYMEHTa
KOHurypaumm noactaHummn. NMostomy Ao/mKHbl 6bITb [OCTYNHbI hannbl ICD Bcex
noakoyeHHbIX IED B cpene IEC 61850. Pe3ynbTaT «NporpaMMHOro coejuHeHunsa»
CTaHLUWUM MOXXHO 3KCNOPTUPOBaTb B BUAE (hainia onncaHnsa KoHurypaumm noactaHUnm
SCD.

HY>XHbIN NHCTPYMEHT HaCTPorKM noactaHuum SCT nmeeTcs B NepPeYnNCAEHHbIX HUXE
KOMMaHUAX.

* H&S, Hard- & Software Technologie GmbH & Co. KG, JopTMyHA (FTepmaHuga) (=>
www.hstech.de).

* Applied Systems Engineering Inc. (=> www.ase-systems.com)

¢ Kalki Communication Technologies Limited (=> www.kalkitech.com)

UmnopT pauna .SCD B ycTpOUCTBO

CMm. rnaBy «IEC 61850» pykoBoacTBa K N0 Smart view.

BuprtyanbHbie Bbixoabl IEC 61850

Kpome cTaHOapTHOM UHopMaL K O COCTOSHUN JIOMNYeCKNX Y3108 ANa 64 BUPTYyasbHbIX
BbIXOA0B MOXHO Ha3Ha4yuTb 00 64 cBo6OAHO HacTpanBaeMbIX 3HA4YEHNN COCTOSAHUS.
CoenaTb 3TO MOXHO B MeHio [[Map_ ycTp_/IEC 61850 / BupT. BbiX. 1...4].

BuprtyansHbie Bxonbl IEC 61850

Ecnun B hanne SCD onpepneneH BXO[L, TO COCTOSIHME BXOAa MOXHO NMPOBEPUTL B MEHIO
[PaboTa / OTObparkeHne coctosaHuaA / IEC 61850 / BupT. Bx. 1...4] «GOSINGGIOI[1...
4].Ind1...32.stVal». Ha Kaxxabih 6uT cocTtosiHUS B MeHto [PaboTa / OTobpakeHue
coctosHusa / IEC 61850 / BupT. Bx. 1...4] «GOSINGGIO[1...4].Ind1...32.g» npuxoanTcs
COOTBETCTBYOWMNIA BUT KavecTBa.
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3 KOMMYHUKaLMOHHbIE MPOTOKOJIbI
3.4 1IEC 61850

CoctossHne GOOSE
CocTtosHume coegnHeHns GOOSE MO>XXHO NpoBepuTb B MeHto [PaboTa / OTobparkeHune

coctoaHua / IEC 61850 / CocT_] «Bce noannc_ GOOSE aKT_». 9TOT CUrHan COAEPXUT
CBOAHble JaHHble O KayeCcTBe BCEX BMPTYasibHbIX BXOAOB (CM. BbILLE).
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3 KOMMYHUKaLIMOHHbIE MPOTOKOJIbI
3.5 DNP3

DNP3

MpoTokon DNP (npoTokon pacnpeneneHHon ceTn) npeaHa3HayeH ona obMeHa AaHHbIMU
n nHdopmaumnen mexay SCADA (0OCHOBHbIM YCTPONCTBOM) 1 ycTponcteamu IED
(MHTennekTyanbHbIMN 31EKTPOHHLIMN YCTPONCTBaMu). MNMepBble BbiNyCKM NpoTokona DNP
66111 pa3paboTaHbl oA MocnenoBaTeNbHOM CBA3W. bnarogapsa ganbHeNWeMy pa3BUTULo
npoTokosia DNP cenyac oH Tak>ke NO3BOJISET NCMNOJIb30BaTb BO3MOXKHOCTN obMeHa
AaHHbiMn TCP n UDP 4yepe3s Ethernet.

MnannposaHune ycrposicts DNP

B 3aBMCMMOCTM OT annapaTHoro obecneyeHns 3aWMTHOrO YCTPONCTBa B pa3nene
«MnaHnpoBaHMe YCTPONCTB» MOXXeT BbiTb 4OCTYMNHO A0 Tpex BapMaHToB obMeHa
AaHHbIMW NO npoTokosly DNP.

Bongunte B MeHto [MnaHup_ycTp_] v BeibepuTe noaxoaawmi npotokon SCADA B
COOTBETCTBUN C KOLOM YCTPOMCTBA.

e NTHb DNP3 (4epe3 nocnenoBaTesibHbIN MOPT)
* DNP3 TCP (4epe3 Ethernet)

* DNP3 UDP (4epe3 Ethernet)

Ob6wumne HacTposku nporokona DNP

ObpaTnTe BHUMaHME, YTO HE3aMPOLLUEHHbIE COOBLLEHNA HEAOCTYMHbI A4
rnocaenoBaTesIbHOr0 KaHana CBA3U, eC/in Yepes nocsiefoBaTesIbHbIA KaHal NoOKIYEeHO
HECKOJIbKO MOAYMHEHHbIX YCTPONCTBA (M3-3@ BO3MOXHbIX KOH(PANKTOB). B 3Tnx cny4vasnx
He UCNoJib3ynTe He3anpoLlleHHble coobuieHns ansa ATE DNP.

HesanpalwurBaeMas 0TY4ETHOCTb AOCTYMHa N 04 NOoC/en0oBaTENIbHOI0 KaHasa CBA3N,
€C/IN Kaxkaoe NnogvYnHEeHHoEe YCTPONCTBO NOAKIOYEHO K OCHOBHOM CUCTEME OTAEJbHO.
9TO 03HAYaeT, YTO rnaBHasa cuctema obopyaoBaHa OTAE/bHLIM NOC/en0BaTENIbHbLIM
MHTepdEencom ona Ka>aoro Nnog4MHEHHOro yCTPONCTBa (HECKOIbKO niaT
rnocnenoBaTesibHOro OocTyna).

Bongwnte B MeHto [Map_ycTp_/ DNP3 / CBAa3bl].

HacTpolikn obMeHa gaHHbIMK (0bLLME) HYXKHO 3aflaBaTb B COOTBETCTBUU C
notpebHocTamu cuctembl SCADA (rnaBHORN).

Ons DNP-TCP gocTynHa caMmoagpecaums. 9TO 03HavaeT, 4To ngeHTudnkKaTopsl F1aBHoOmM
N NOOYNHEHHOW CUCTEM OMpPeaenaTca aBTOMaTUYECKN.

HekoTopble BbIXOOHbIE CUTHasIbl, aKTUBHbIE TOJIbKO B Te4eHVEe KOPOTKOIro BpeMeH!
(HaanMep, CUrHanNbl OTK/OYEHUSA), Heobxoanmo noaTBep>XAoatb oTAEJ/IbHO C NOMOLLbIO
CNCTEMbI CBA3W.
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3.5 DNP3

ToyeyHoe npeobpazoBaHune

[ BOMYHbIE BXOObI

I BONYHbIE BXOAbI

MMMy nbCHBIA curHan

JL

CYeTYNKN DNP Master

AHaiorosble BXoApbl

>

I BOVYHBbIE BbIXObI

3awmnTHOE pene

E F63

Puc. 41: Toy4eyHoe npeobpa3zoBaHmne

ObpaTnTe BHUMaHME, YTO Ha3HAYEHNA BXOO0B M BbIXOLOB 3a4al0TCA C TOYKM 3PEHMUS
OCHOBHOW CMCTEMBbI. OTOT cnocob BbIbOpa Ha3Ha4YeHWn CBA3aH C ONpeaeNeHNeEM B
ctaHgapTe DNP. 3To o3Ha4YaeT, HanpuMep, 4TO ABONYHbIE BXOObl, KOTOPbIE MOXHO
HacTpauBaTb B MapaMeTpax YCTPOMNCTBa 4S9 NpoTokosia DNP, ABNA0TCA 4BONYHBIMU
BXOOaMM rNaBHON CUCTEMBI.

BonaunTte B meHto [Map_ ycTp_/ DNP3 / ToyeyHoe oTobpaxkeHue]. Korga 3agaHbl obuwme
HacTponku npoTokosia DNP, Ha cnefytouwem 3Tane Hy>XHO HAaCTPOUTb TOYEYHOE
npeobpa3oBaHue.

¢ [1BONYHbIE BXOAHbIE CUIHaNbl (CUrHasbl COCTOSHUN, OTNpPaBAseMble Ha OCHOBHOe
YCTPONCTBO)

Ha3HaybTe HY>)XHbIA CUrHaN COCToAHUSA (Hanpumep, »3al, . OTKA» 0 gHOMY 13
[OCTYnHbIX NapameTpos [MNap_ycTp_/ DNP3 / To4ye4yHoe oTobparkeHue / [IBONYHbIE
BxoAbl] «/lBony. Bxoa 0...63».

e [1Byx6uTOBbLIE BXOOHbIE CUTHasIbl (CUFHAJbl COCTOAHUI BbIKJOYATENS,
OoTnpaBJ/iieMble Ha OCHOBHOE YyCTPOWNCTBO)
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3.5 DNP3

Ha3Ha4ybTe HYXHbIN CUrHan (HanpuMep, NoNoXKeHUA BbikNoYaTensa «KY[1] . Mo3»
0OHOMY 13 [OCTYNHbIX NapaMeTpos [Map_ycTp_/ DNP3 / To4ye4yHoe oTobparkeHune /
IBonYHble BXxonabl] «/]BonyHbIi BXxo4 0...5».

CYeT4YMKM (CUrHaNbl CHETHNKOB, OoTnpasasdemMble Ha OCHOBHOE yCTpOI7ICTBO)

Ha3Ha4ybTe Hy>XHbI cHeT4YMK (HanpuMep, konmyecTsa paboynx 4acos «Cuc . C4_Bp_
paboTbl» OAHOMY U3 AOCTYMNHbIX NapameTpos [Map_ycTp_/ DNP3 / To4euHoe
oTobpakeHue / [iBony. cHeTuuK] «BonyHbivi Bxoa 0...7».

AHanorosble BXOOHbIE CUrHaNbI (HAaNpuMep, OTNpPaBJ/ISEMble Ha OCHOBHOE
YCTPOWNCTBO U3MepeHHbIe 3HavyeHus). ObpaTuTe BHUMaHNE Ha TO, YTO 3HAYEHUS C
nyiaBaloLLen 3anaToN HY)XHO NepefaBaTh Kak Lesible Y1ucaa. 3To 03HavYaeT, YTo Ux
HY>KHO YMHO>XaTb Ha KO3(hMULMEHT MacLITabnpoBaHus, YTobbl MPUBECTU UX B
dopmMaT LenbIx Ynucesn.

Ha3Ha4ybTe Hy)XKHOe 3Ha4YeHune (Hanpumep, a3oBoro Toka «TT . Ih.A» ogHOMY 13
[OCTYnNHbIX NapameTpos [[ap_ycTp_/ DNP3 / To4ye4yHoe oTobparkeHue /
AHanorosbil BXxon] «AHasiorosoe 3HavdyeHue 0...31».

3aTem onpefennTte MacwTab ona aToro napameTpa B MeHto [Map_ycTtp_/ DNP3/
Touye4yHoe oTobpakeHue / AHanoroBbii BXxon] «KosgppuumneHT MmaciTabupoBaHus
0...31».

HakoHeu, 3afanTte 0na 3TOro napamMmeTpa 3HayYyeHue 30Hbl HEYYBCTBUTESIbHOCTU B
MeHto [Map_ycTp_/ DNP3 / To4ye4yHoe oTobparkeHune / AHanorosbln Bxoa] «30Ha
HevyBcTBUTE/IbHOCTH 0...31». Tak onpenenseTcs U3SMeHeHne 3Ha4YeHns 3Toro
06bekTa AaHHbIX (KaK MPOLEHT OT MaKCMMasibHOM BEINYUHbI), KOTOPOE BbI3OBET
MOBTOPHYIO OTMNPaBKy 3alWNTHLIM YCTPONCTBOM N3MEHUBLLEr0Cs 3HA4YEeHUS, 4TO
BCeraa fB/seTCH NPOLEHTOM OT MakCMMaJsibHOIro 3HavyeHnsa. CM. Takxe npmMepsl 13
pasgena > «3.5.2 HacTpoiku 30HbLI He4yBCTBUTENLHOCTY B DNP3».

Ncnonb3ynTe ABOMYHbIE BbIXOAHbLIE CUTHAbI, 4TOObI KOHTPONIMPOBaTL, K Npumepy, COU
U1 pene 3alWnTHOrO YCTPOMCTBA (C MOMOLLbIO JIOTMYECKMX SJIEMEHTOB).

CtapanTecb usberatb NponyckoB, KoTopble byayT 3aMmennsaTb 06MeH OaHHbIMKU NO
npoTtokosiy DNP. To eCTb He OCTaBnAsANTE HENCMOJIb3YEMbIX BXOA0B/BbIXOA0B MeXXay
NCNosib3yeMbIMU (HanpuMmep, He NCNONb3yNTe ABOUYHbIE BbIXoAbl 1 1 3, ecnin He
MCMNOJIb3YEeTCH BbIX0OA 2).
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3.5.1 MNpumep NpUMeHeHNs: HaCTponKa pene

3.5.1 Mpumep npuMeHeHUA: HAaCTPOUKa pene

&8 visual Logic Editor: NV 1 X
NY1.9neM BbiX
.
Norvnyeckunin ne v
Nny1l.Bxoal nnn v
DNP . iBony. Bbixoal N — Timer JIY1.Taimep BbIX
>
J1Y1.Bxon?2 D
o v —
Latch NY1.Bbixon
NY1.Bxon3 > 1 Set -
. -
NY1.Bxon4 NY1.Bbixon nHBepT
o wl—= S

JIY1.KBUT 3aMK
DNP . [1Bony. Bbixoa2 v

| OK | | OTMeHa | | CnpaBka |

LogicMain_z01

Puc. 42: Setting example from Smart view, to make a steady state signal from a DNP output
signal.

CurHanbl 4BOUYHbIX BbIXxo4oB DNP Henb3A HarnpamMyto UCrnonb30BaTb A4 NeEPEKITIOYHEHUA
pene, NOCKOJIbKY OHN ABNIAKTCA MMMNYJIbCHbIMU (no onpepaesieHnto NpoTtokosa DNP:
HeyCTaHOBVIBLIJVIMVICFI). YcTaHOBUMBLLUMECHA COCTOSAHUA MOXXHO CO3haBaTb CcpeCcTBaMU
NOorn4eckmx q3yHKLI,VII7I. JNlornvyeckne yHKLNN MOXXHO Ha3HavaTb peJ'IeI?IHbIM BXOOaM.

3.5.2 HacTpouku 30HblI HeuyBcTBUTENIbHOCTU B DNP3

HacTpolka 30Hbl HevyyBCTBUTENbHOCTY [[Map_ycTp_/ DNP3 / Toye4yHoe oTobpaxkeHue /
AHanoroBbifl BXxoa] «30Ha HevyyBCTBUTE/ILHOCTY 0...31» yKa3blBaeTCs AN U3MEPEHHbIX
(vnn cTaTUCcTUYecknx) sHavyeHun. O6HoOBIEHHOE 3HAYEeHME 3TOr0 U3MEeHeHUs nepenaeTcs
MOBTOPHO. 3HA4YeHMe 1A 30Hbl HEYYBCTBUTENLHOCTW C/leAyeT yKa3biBaTb B MPOLEHTaX
OT MaKCMMaJlbHOV BEJINYNHBI.

MpumMepni HaCTpOﬁKM 30HblI HEYYBCTBUTEJIbHOCTH

0Nns onncaHMa HAaCTPOWNKM 30HbI HEYYBCTBMTEJNIbHOCTU CleayeT NPUBECTM HECKOJIbKO
NpPUMepOoB.
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3.5.2 HacTpolkn 30HbI HeYYyBCTBUTENbHOCTU B DNP3

% Hanps>xeHue (C noMoLWbIO NJIaThl U3MEPEeHUsa Hanpsi>keHusa «TU»)

* [MnaTa TpaHchopMaTopa Hanps>xeHusa «TU» nogaep>xvMBaeT AMana3oH 3HaYeHUN
0-800 B. (CM. rnaBy «TexHMU4Yeckne gaHHble» B 3TOM pPyYKOBOACTBE.) Apyrumm
C/l0BaMi/, MaKCMMaJsibHOe rnogaep>xmpaemoe 3Ha4yeHue coctassisgeT 800 B.

* HoMmuHanbHoe 3HavyeHune (BTOpM4HOe) cocTasnsgeT 100 B.

* Mo3Tomy Ko3dhULMEHT Nnpeobpa3oBaHUs NMPOLEHTHON0 3HAaY€HNS HOMUHAJIbHOIO
HanNpPs>XeHNs B HACTPOMKY 30Hbl HEYYBCTBUTE/IbLHOCTM By oeT cnenyowmnm:

q=100B/800B = 0,125

* Hanpumep, TpebyeTcsa 3Ha4yeHMe 30Hbl HEYYBCTBUTENLHOCTN 10%,
npefcTaB/IeHHOE KaK MPOLUEHT OT HOMUHAa/IbHOr0 HanpsiXXeHus.

* B 3TOM c/ly4yae HacTpoMKa 3HAa4Y€HUS 30Hbl HEYYBCTBUTENBLHOCTU A0J/KHA ObITb
cnepytowien:

10% - g = 0,0125 = 1,25%

* Tok (LA TT)

* TpaHchopMaTopbl TOKa 1 A nogaep>XmBatoT AManasoH 3HavyeHun 0-40 A.
* 3Ha4YeHMe HOMMHAJIbHOIO TOKa (BTOpMYyHoe) cocTaBnseT 1 A.

* [Mo3ToMy KO3(hMLUMEHT npeobpa3oBaHMs NPOLLEHTHOrO 3HaY€HUA HOMUHAILHOIO
TOKA B HACTPOUKY 30Hbl HEHYBCTBUTEILHOCTY ByAeT cneayoLmnMm:

q=1A/40A =0,025
* Hanpumep, TpebyeTca 3HaYyeHMe 30Hbl HEYYBCTBUTENLHOCTN 10%,
npefcTaB/ieHHOE KakK MPOLEHT OT HOMUHAa/IbHOIro TOKa.

* B 3TOM cnyyvyae HacTpolrKa 3Ha4YeHUs 30Hbl HEYYBCTBUTENBLHOCTU AOJ/IKHA ObITb
cnepylowen:

10% - q = 0,0025 = 0,25%

¥ Tok (5 ATT)

* TpaHchopMaTopbl TOKa 5 A nogaep>xmnBaloT Anana3oH 3HaveHun 0-200 A.
* 3HaYeHMe HOMMHAJIBHOIO TOKa (BTOpMYHOE) cocTaBnseT 5 A.

* MosTomy KoadhpuuMeHT Nnpeobpa3oBaHUs MPOLEHTHON0 3HAYEHNSA HOMUHAJIbHOIO
TOKa B HACTPOUIKY 30HblI HEYYBCTBUTE/ILHOCTM ByOeT cnenyouwmnm:

q=5A/200A = 0,025

* Hanpumep, TpebyeTcs 3Ha4YeHMe 30Hbl HEYYBCTBUTENBHOCTUN 10%,
npencraB/ieHHOE KaK MPOLUEeHT OT HOMUHaJ/IbHOro TOoKa.

e B>TOM cny4dae HaCTpOI7IKa 3Ha4eHn4Aa 30Hbl HEHYBCTBUTENIBHOCTW OO0J1>KHa ObITb
cnepytoLwen:

10% - q = 0,0025 = 0,25%
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Tok yTeuku Ha 3emnio (1 ATT)

MnaTa cTaHOapTHOro TpaHchopMaTopa Toka «Tl» moaaepXmBaeT gMana3oH
3HavyeHun 0-25 A,

3HayYyeHne HOMMHaJNILHOrO TOKa (BTOopuU4HOe) cocTasnsaeT 1 A.

MosTomy KoadhduLUMeHT Npeobpa3oBaHUs NPOLEHTHON0 3HAYE€HNS HOMUHAJILHOIO
TOKa B HACTPOVIKY 30Hbl HEYYBCTBUTE/IbLHOCTM By AeT cnenyroLmnMm:

q=1A/25A=0,04

Hanpumep, TpebyeTcs 3HaYeHne 30Hbl HEYYBCTBUTENLHOCTN 10%,
npefcTaB/ieHHOE KakK MPOLEHT OT HOMUHAa/IbHOro TOKa.

B 3TOM cny4ae HacTpoMKa 3Ha4YeHMSA 30Hbl HEYYBCTBUTEJIBHOCTU A0J/KHa ObITb
cnepytowien:

10% - g = 0,004 = 0,4%

Manbin TOK yTeukm Ha 3emnio (1L ATT)

lMnaTa 4yBCTBUTENILHOIO TpaHCcopMaTopa Toka «TIs» nogaepxmeaeT gmnanasoH
3Ha4veHun 0-2,5 A.

3HaYeHNEe HOMMUHAJIbHOIO TOKa (BTOpI/ILlHOG) cocTtasnget 1 A.

MosToMy Ko3thhuLMeHT Nnpeobpa3oBaHNS MPOLLEHTHOr0 3HA4YEHNSS HOMUHAJILHOIO
TOKA B HACTPOUKY 30Hbl HEHYBCTBUTEILHOCTY ByAeT cneayoLmnMm:

q=1A/25A=0,4

Hanpumep, Tpe6yeTc;| 3Ha4YeHne 30Hbl HEYYBCTBUTEJIbHOCTN 1%, npeacTtaB/ieHHOE
KaK MPpoueHT OT HOMWHAaJ/IbHOIro TOKa.

B 3TOM cnyyae HacTpolrKa 3Ha4YeHUs 30Hbl HEYYBCTBUTENbLHOCTU AOJ/IKHA BbITb
cnepylowen:

1% - q = 0,004 = 0,4%

MowHocTb (1 A TT v nnaTta uaMepeHusa Hanps>xeHus «TU»)

Moonep>xmBaembln Anana3oH 3Ha4veHUi coctasnaaeT 0-32000 BA.

3Ha4yeHVie HOMUHAJILHOW MOLLIHOCTY (BTOPMYHOE) OCHOBAHO Ha 3HAYeHUAX :
HOMWHAJIbHOIr 0 HAMNPSXXEHUS N HOMUHANBHOIO TOoKa (BTOPUYHbIX): 100B - 1 A - V3
= 173,21 BA.

MosTomy KosdhpUUNeHT Nnpeobpa3oBaHUs MPOLEHTHON0 3HAaYE€HNA HOMUHAJIbHOWN
MOLLHOCTW B HAaCTPOVIKY 30HbI HEYYBCTBUTEILHOCTM ByoeT cnenyowmnm:

q=173,21 BA/ 32000 BA = 0,00541

Hanpumep, TpebyeTcs 3Ha4YeHMe 30Hbl HEYYBCTBUTENBHOCTU 10%,
npencrtaB/ieHHOE KaK MPOLUEHT OT HOMUHaJ/IbHOV MOLLHOCTN.

B >Tom cny4dae HaCTpOI7IKa 3Ha4eHn4Aa 30Hbl HEHYBCTBUTENIbBHOCTW OO0J1>KHa ObITb
cnepytoLwen:

10% - g = 0,000541 = 0,0541%
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3.5.2 HacTpolkn 30HbI HeYYyBCTBUTENbHOCTU B DNP3

% MowHocTb (5 A TT 1 nnata usMmepeHma Hanps>XeHua «TU»)

* MoppepxnBaeMbln gnanasoH 3HavyeHuUn coctasnseT 0-160000 BA.

* 3Ha4YeHVe HOMUHAJNIbHOWU MOLLHOCTU (BTOPMUYHOE) OCHOBAHO Ha 3HAYEHUAX _
HOMMHANIbHOrO HaNPSAXXeHUA N HOMUHAJIbHOTO TOKa (BTOPUYHbIX): 100 B - 5 A - V3
= 866,05 BA.

* MosTomy Ko3dhULMEHT Npeobpa3oBaHUS NMPOLEHTHON0 3HAY€HNS HOMUHAJIbHOWN
MOLLIHOCTW B HaCTPOWKY 30Hbl HEYYBCTBUTE/ILHOCTY ByaeT cneaylowmnMm:

q = 866,05 BA/ 160000 BA = 0,00541

* Hanpumep, TpebyeTcsa 3HaYyeHMe 30Hbl HEYYBCTBUTENLHOCTN 10%,
npefcTaB/ieHHOE KaK MPOLUEeHT OT HOMUHAa/IbHOV MOLLHOCTW.

* B 3TOM Cc/ly4yae HacTpoMKa 3HAa4Y€HUS 30Hbl HEYYBCTBUTENBLHOCTU A0/KHA ObITb
cnepytowien:

10% - g = 0,000541 = 0,0541%

% YactoTa (ceTb 50 I'n)

* lopaep>XmBaemMblt AManasoH 3HavyeHun coctasnsaeT 40-70 Iy,
* 3Ha4YeHNe HOMMHAJNIbHOM 4YacToTbl: 50 Iw,.

* [Mo3ToMy KO3hdhMLUMEHT npeobpa3oBaHMs NPOLLEHTHOrO 3Ha4Y€HUS HOMUHAJIbHO
4YacTOTbl B HACTPOVIKY 30HbI HEHYBCTBUTELHOCTM ByaeT cneayowmnm:

q=50ly/70ly, =0,714
* Hanpumep, TpebyeTcs 3Ha4YeHne 30Hbl HeYyBCTBUTENbHOCTU 0,1%,
npencTaB/IEHHOE KaK MNPOLIEeHT OT HOMUHAJ/IbHOUW Y4acCTOThl.

* B 3TOM cnyyvyae HacTpolrKa 3Ha4YeHUs 30Hbl HEYYBCTBUTENBLHOCTU AOJ/IKHA ObITb
cnepylowen:

0,1% - g = 0,000714 = 0,0714%

¥ YacTtoTta (ceTb 60 ')

e [lopoaep>XMBaeMbIl AMana3oH 3HavyeHun coctasndeT 40-70 Ny (To ecTb, Takon xe,
Kak gnsa cetm 50 y).

¢ 3Ha4YeHVe HOMMUHANbHOM 4YacToTbl: 60 Iy,

* MosTomy KoadhpruneHT Nnpeobpa3oBaHUS MPOLEHTHON0 3HAaY€HNA HOMUHAJIbHOWN
YaCTOTbl B HACTPOWKY 30HblI HEYYBCTBUTE/ILHOCTY By OeT cnenyowmnmMm:

q=60ly/70lIy = 0,857
* Hanpumep, TpebyeTcs 3HayeHMe 30Hbl HeYyBCTBUTENBbHOCTU 0,1%,
npencTaB/ieHHOE KaK MPOLUEHT OT HOMUHAaJ/IbHOV Y4aCTOThl.

e B>TOM cny4dae HaCTpOI7IKa 3Ha4eHWn4A 30Hbl HEHYBCTBUTENIBHOCTW OO0J1>KHa ObITb
cnepytoLwen:

0,1% - g = 0,000857 = 0,0857%
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3.5.2 HaCTpomKK 30HbI HeYyBCTBUTEbHOCTY B DNP3

*¢ Kos>dpcduvumeHT mowHocTHM (f)

9T0 3HayeHune ocobeHHoe, MOCKOJIbKY He nMmeeT HOMNHaJIbHOIro 3Ha4YeHn4.

* MakcmmanbHoe 3HavyeHune coctasnseT 1,0.

* Hanpumep, TpebyeTcs 3Ha4YeHMe 30Hbl HevyBCcTBUTENAbHOCTM 0,01, (HeT
Heobx04NMOCTW BblpaXkaTb €ro B MPOLLEeHTax.)

* B 3TOM cnly4yae HacTpoOMKa 3HA4YE€HUS 30Hbl HEYYBCTBUTENBLHOCTU A0/KHA ObITb
cnenytowen:

0,01/1,0 =1%.

* Bce 3HayeHuna yrna npencTassieHbl B rpagycax, TO €CTb, MaKCMMaJibHOE 3HaYeHmne
cocTaBnsgeT 360°.

* Hanpumep, TpebyeTcs 3Ha4YeHne 30Hbl HEYYBCTBUTENLHOCTU 1°. (HeT
Heo6X0AMMOCTU BbipaXkaTb €ro B NpoLLeHTax.)

* B >TOM cny4yae HacTpolrKa 3Ha4YeHUs 30Hbl HEYYBCTBUTENBLHOCTU AO/KHaA BbITb
cnepytowen:

1°/360° = 0,278%
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3.6 IEC60870-5-103

IEC60870-5-103

Y106kl MCronb3oBaTb NpoTokon IEC60870-5-103, ero Heob6xoaAMmMo NMPUCBOUTL
nHTepdency X103 npn nnaHnpoBaHum paboThl ycTponcTea. lMocne ycTaHOBKU 3TOro
napameTpa NponsongeT nepesarpyska yCTponcTBa.

Bonee Toro, npotokon IEC103 cnenyeT BK/OYUTL, YCTAaHOBUB ANd NapameTpa [Map_
ycTp_ / IEC103] «®yHKLUMA» 3HAYEHNE «aKT_».

MapameTp X103 4OCTYNEH TOJLKO B TOM CJ/ly4ae, ec/iv Ha 3aA4Hen NaHesan yCTponcTBa
nmeeTcs nHtepcdenc RS485 nam onTOBOSIOKOHHbLIN pa3beM.

Ecnn ycTpolicTBo 060pya0BaHO ONTOBOJIOKOHHLIM MHTEPdENcoM, To Heobxoanmo
YCTaHOBUTb MNapaMeTp yCTPoncTBa «ONTUYECKas NCXOAHAs KoopAMHaTa.

MpoTokon IEC60870-5-103 ¢ ynpaB/aieHWeEM MO BPEMEHN OCHOBAH Ha NpuHuune paboTsl,
YCTaHOBJIEHHOM A1 FaBHbIX N NOOYNHEHHbIX YCTPOMCTB. DTO O3HaYaeT, YTO CMCTEMA
3aWNTbl N yNpaBAeHnsA NOACTaHLMM MOCbIaeT 3anpoc NN MHCTPYKLMIO Ha HEKOTOpPoE
YCTPOMNCTBO (MOAYNHEHHOE YCTPOWCTBO), KOTOPOE 3aTeM Bbl4aeT Ha 3TOT 3anpoc
COOTBETCTBYHOLWINN OTBET UJIN UCMONHAET €ro.

[laHHOe yCTPONCTBO COOTBETCTBYET TPeboBaHUAM peXxnMa COBMECTUMOCTM 2. Pexxum
COBMECTUMOCTU 3 He NMoaaep)XMBaETCS.

MopopepxuBatoTca cneagyowme PyHkumMm npotokona IEC60870-5-103.

¢ NHnymanunsaumsa (cbpoc)

¢ CUHXPOHM3aLMA NO BPEMEHU

¢ CYMTbIBaHMNE MIHOBEHHbLIX CUFHAJIOB C METKO BPEMEHN

* O6wune 3anpochl

e Lmknunyeckmne curHasnbl

¢ O6wne KomMmaHAabl

¢ [epenaya AaHHbIX 06 aBapUNHbIX HApPYLLUEHUSX
NHunumnannzaums
Ka>kabln pa3 npu BKJIOYEHNN YCTPONCTBA UM MOCJIE U3MEHEHUSA NapaMEeTPOB CBA3M
HeobxoanMOo BbINOJHUTL COPOC CBSA3M NMpM NoMoLLM KoMaHabl cbpoca. KomaHaa cbpoca —
«Cbpoc BY». Pene pearupyeTt Ha obe koMaHabl cbpoca («Cbpoc BY» n «Cobpoc BYD»).
Pene pearunpyet Ha KoMaHAay cbpoca nyTemM naeHTudnKaumm curHaia npukiagHoro
cepBucHoro 6n1oka gaHHbix (ASDU 5). OcHoBaHuem (npuynHon nepepayu, MM) gna
nepefayun oreeta «Cbpoc BY» nnm «Cépoc bYD®» byneT Tmn KomaHabl cbpoca. ITa

MHOopPMaLNa MOXET ABNATLCA YacTblo 6/10Ka AaHHbIX curHasna ASDU (MCBA).

Ha3saHue rnponsBoanTesida
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3 KOMMYHUKaLMOHHbIE MPOTOKOJIbI
3.6 IEC60870-5-103

Pasgen ona naeHTUdrKaLnum nporpaMmmbl COAEPXKUT TpexpaspsaHbIA KoL YCTPOUCTBA,
npefHa3HaYeHHbIN ONa MAeHTUDMKALUKN TUMa yCcTponcTea. NMoMMMO BbilLeyKa3aHHOro
NAEHTUPOUKALMOHHOIO HOMepa YCTPONCTBO reHepupyeT cobbiTue Havana CBA3MN.

CI/IHXpOHVI3aLU/IFI rno BpemMeHun

Bpemsa n gata pene MoOXXeT yCTaHaBAMBaTbCA MPW MOMOWMN PYHKLUUN CUHXPOHU3ALMN
BpemMeHun npoTokosa IEC60870-5-103. B cnyyae oTnpaBKy CUrHama CUHXPOHU3aUNK C
3anpocoM Ha NoATBEPKAEHME YCTPONCTBO BblAACT OTBET C CUIFHAJIOM NOATBEPXKAEHUS.

CrioHTaHHbIe cobbiTnsA

Takue cobbiTNA reHepnpyrTCa YCTPONCTBOM N NepechiNaloTCca Ha rlaBHOe YCTPOMUCTBO C
HOMepaMu ANa CTaHOAPTHLIX TUNOB PYHKUMn/CTaHOapTHON MHgopMaunm. Cnncok
WCXOAHbIX AaHHbIX COAEPXUT BCe COBbITMSA, KOTOPbIe MOFYT FreHepupoBaThCA
YCTPONCTBOM.

Linknnyeckoe nimepeHve

YCTPONCTBO reHeprpyeT 3HAaYeHUs, U3MepsieMble LIUKANYECKM, MPU NMOMOLLN CMrHana
ASDU 9. OHM MOTyT CHYATBLIBATbCA NMPK NOMOLLM 3anpoca Knacca 2. HeobxoaAnmo npuHATb
BO BHMMaHWe TO, 4TO U3MepPEHHble 3HaYeHnsa ByayT nepecbinaTbCs Kak KpaTHble (B 1,2
nnu B 2,4 pasa 6osblle HOMWHANLHOIO 3HAYeHUA). YCTaHOBKa MHOXUTensa 1,2 unn 2,4
LAN5 3HAYEeHUs onpefenseTcsl CNNCKOM UCXOOHbIX AAaHHbIX.

MNapameTp «Transm priv meas val» onpegenseT, cnefyeTt v nepegaBaTb
LOMONIHNTENbHbIE 3HAYEHUA U3MEPEHUI B 3aKPbITOM hparMeHTe coobuieHuns, OTKpbITbie
N 3aKpblTble 3HAYEHUA N3MepPeHUIn NepepatoTca curHanom ASDU9. To ecTb, ByneT nn
nepefaBaTbCs «3aKPbITbIA» UIN «OTKPbITbIA» curHan ASDU9. Ecnum 3ToT napameTp
ycTaHoBfeH, To ASDU9 byneT conep>xaTb N3MEpPEeHHble 3HaYeHuns, SBasowmnecs
YNYyYLEHHbIM BapMaHTOM CTaHAAPTHbIX 3HA4YEHUN. «3aKpbITbi» curHan ASDU9
nepecblnaeTcs C PyHKUMEN PUKCUPOBAHHOIO TUMNA U MHHOOPMALMOHHLIM HOMEPOM, He
3aBUCALLMM OT TUMa ycTponcTBa. ObpaTUTeCh K CNUCKY MCXOAHbIX AAHHbIX.

KomaH bl
CnnCoK UCXOOHbIX OaHHbIX COOEPXXUT CMUCOK Noaaep>XXMBaeMbIiX KOMaH. YCTPONCTBO
pearnpyeT Ha Nobyo KOMaHAy NOIOXKUTESNbHBIM NN OTPULATENbHbIM
noaTeepxaeHneM. ECam komaHaa MoXKeT BblTb MCMOMHEHA, TO €€ NCNOJIHEHNE BMECTe C
COOTBeTCTBYOLWEN Npn4nHon nepepayu (MM) byneT nocTaBneHO NepBbIM HOMEPOM B
oyepenun, a 3aTeM UcnosiHeHne byneT noaTBepXAeHO curHasom COT1 (MM1) BHyTpu
curHana ASDU9.
3anucb aBapuviHbIX HapyLUEeHUN
ABapuiHble HapyLleHNs, 3anncaHHble YCTPOMCTBOM, MOXKHO CHUTbIBaTb C MOMOLLbIO
CpeacTB, ONMMCaHHbIX B cTaHgapTe IEC60870-5-103. laHHOE YCTPONCTBO COBMECTUMO C
cuctemon ynpasneHus VDEW no nepepayvye ASDU 23 6e3 3anuncen aBapuinHbix
HapyweHun B Havane umkna Gl.
3anncb 0 HapyLeHUU COAEepPXNUT ClIeAYIOLY0 MHOoPMaLnIo:

* aHaJlorosble U3MepeHHble 3HavYeHusd la, 1B, Ic, IN, HanpsaxeHua Ua, Us, Uc, UEN;

* LUuncpoBble 3HaYEHNs COCTOAHMIA, NepelaBaeMble Kak MeTKU, HanpuMep,
aBapUHbIE CMIHaNbl U CUIHaJbl OTK/IIOYEHUS.

* KoahpuuuneHT nepepnayun He nognepxmsaeTca. KoappuuneHT nepenayu yxe
BKJIIOYEH B «KMHOXUTENb>.

brokupoBka Harnpas/ieHUs nepenadv
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Pene nognep>xunsaeT pyHKLNIO 6TOKMPOBKN B HanpaBiaeHUn MOHMTopUHra. CyuiecTeyeT
[Ba cnocoba akTMBaLMN Takol 6JIOKMPOBKM.

* AKTUBaLMA BPYYHYIO Yepes napaMeTp NpsaMoro yrnpasfieHNsa «AKTUBaLnsa pexuma
6/710KNPOBKU»

* BHewWwHss akTMBaumMa NyTeM Ha3Ha4YeHNs CUrHana ansa napaMeTpa HaCTPONKM
«BHeL. akT_ pexuma 6J10k_»

Pe>xxum nposepku

Pene nopgnep>XunBaeT peXxXum npoBepkun (NpuymnHa nepenayn 7). CyuiecTsyeT ABa
cnocoba BKJOUYUTb PEXMM NMPOBEPKN.

e AKTMBALMSA BPYYHYIO Yepe3 napaMeTp NpsIMOro ynpaBfieHUst «AKTUBaLINS TECTOBOIrO
pexuma»

* BHelwHss akTMBaLMA NyTeM Ha3zHaYeHMs CUrHaMa Aas napamMeTpa HAaCTPONKK
«BHeLl. aKT_pexuma TecT »
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3 KOMMYHUKaUWOHHbIE MPOTOKOJIbI
3.7 HacTpanBaeMble MpOTOKOJIbl CBA3N

3.7 HacTpanBaeMble NPOTOKOJIbl CBA3MU

B HekoTopbIx npoTokonax SCADA, nogaepxusaeMmbix MRDT4, gocTynHa oyHKUMSA
ajanTaunm conocTaBsieHNs 06 bEKTOB AaHHbIX C BHYTPEHHMMUN aApecaMin NPOTOKOJIOB,
npuMmeHsiemas npm HeobxooumocTn. CoenaTb 3TO MOXXHO C MOMOLLbK YCTAaHOBIEHHOIO
Ha MK oToenbHOro nporpamMmMHoOro MHCTpymeHta SCADApter.

Ha pgaHHbIn MOMEHT noaobHoe NoBTOPHOE COMOCTaB/IeHNE MNOAAEPKUBAIOT CleayoLine
NPOTOKOIbI:

+ IEC 60870-5-103, > «3.6 IEC60870-5-103» — M0 yMON4aHMIO AOCTYMHO
conocTtasneHne IEC103 Default IU.HptSMap.

 IEC 60870-5-104, 5> «3.7.1 IEC 60870-5-104» — M0 yMON4YaHMIO AOCTYMHO
conocTtasneHne IEC104 Default IU.HptSMap.

« Modbus, > «3.7.2 Modbus®»

* Profibus, 5> «3.3 Profibus» — Mo yMon4aHuio 4OCTYNHO CONOCTaBAEHMNE
Profibus Default IU.HptSMap.

ITun hannbl *.HptSMap Mo>KHO 3arpy3nTb € Beb-agpeca, goctynHoro rno QR-koay,
KOTOpbIN Hane4yaTaH Ha Kopnyce ycTponcTea. Kpome Toro, oHn nmetotca Ha DVD-gucke
npoaykTa (Ho obpaTnTe BHMMaHue, 4To DVD-gNCK NpoayKTa 3aka3blBaeTCa OTAEJbHO).

MoppobHee 06 3TUX NPOTOKONAX CBA3U CM. B AOKYMeHTauunn SCADApter, a Takxe B
COOTBETCTBYIOLWMX r1aBax PyKOBOACTBA K yCTpoucTBy. Nepenava HOBOro
conocTtaeneHns B MRDT4 Takxe onucaHa B > «3.7.3 ConocTaBneHmne To4ek faHHbIX C
nomowbio SCADApter».
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3 KOMMYHUKaLIMOHHbIE MPOTOKOJIbI
3.7.1 IEC 60870-5-104

IEC 60870-5-104

MpoTtokon IEC 60870-5-104 — 3To CTaHOAPTHbLIN NPOTOKON CBA3M. OH AOCTYMNeH Ang
ycTponcte HighPROTEC, ocHaweHHbIX nHTepdencom Ethernet.

OXxXnpaeTcs, 4TO, HECMOTPSA Ha Hasmn4yme B ycTponctee MRDT4 cTaHAapTHON QYHKUMN
COMNOCTaBNEHUSA TOYEK AaHHbIX, BOBLWNHCTBO NOJsib30BaTeNEN 3ax04eT afanTMpoBaTh ee
K cobcTBEHHbIM NOTpebHoCcTAM. CaenaTb 3TO MOXKHO C MOMOLLbIO YCTaHOBJIEHHOro Ha MK
OTAEeJIbHOro NporpaMMHoOro MHCTpymeHTa SCADApter.

MpoTokon IEC104 goCTyneH, TONIbLKO €C/in YCTPOMCTBO OCHALLEHO NHTEPdENCOM
Ethernet (pa3zbemom RJ45 nam oNnTOBOMIOKOHHLIM AYMNJEKCHbLIM pa3beMoM LC Ha 3agHen
rnaHenn).

CBefieHNa 0 COBMECTUMOCTY U CTaHAapTHbIX cnocobax peannsauuu cM. B rnase =>
«13.3 dyHKLMOHaNbHas coBMecTMocTb no IEC 60870-5-104».

Hacrpo#ka

CHavana HeobxoOMMo BbIBpaTb B Ka4yecTBe NCNoib3yemMoro npotokona SCADA npoTokon
IEC104.

3apanTte anga napameTpa [MnaHup_ ycTp_] «[IpoTokos1» 3HavyeHue «IEC104».

Onpepennte obwunin agpec ASDU, 4Tobbl YCTPONCTBO ONpefensasocb 0gHO3Ha4vyHo: [Map_
ycTp_/ IEC104 / Obwme HacTponku] »ObLyunii aapec«.

(daHHasa HaCTpoONrKa ABAAETCHA NPAMON KOMaHAOM N HUKOr4a He COXpaHSAeTCs Kak
3/1eMeHT hanna HacTpoek napameTpos (*.HptPara), noaToMy onpegennTb ee cnenyeTt
SIBHO.)

3aTem Heobxoammo byaeT BkAOUNTL NpoTokon IEC104, ycTaHOBMB A4 NapaMeTpa
[Map_ycTp_/IEC104 / O6wine HaCTPOMKN] «DYHKLMNA» 3HAYEHNE «aKT_».

ObpaTnTe BHMMaHWe, 4TO HEKOTOpPble HacTporku B MeHto [Map_ycTp_/ IEC104 /
PaclumMpeHHbI] HaMepeHHO OCTaBJ/IeHbl TOMIbKO A1 YTeHUS, 4Tobbl afiMUHUCTPATOpP CETH
MOl MPOBEPMUTb, HO HE MOI U3MEHUTb UX 3HAYEHUS.

OgnHako ana napameTpa [Map_ycTtp_/IEC104 / PacwunpeHHbIn] «BpemMsi 06HOBAEHNS»
MO>XHO YKa3aTb BpeMs B Anana3soHe ot 1 ¢ go 60 c. MNMpun ynknmnyeckon nepenade
N3MEepPEHHbIX 3Ha4YeHU 3TUM NnapaMeTpPoM onpenenaeTca oANTeNbHOCTb Lnka (To ecTb
BPEMS, MO UCTEYEHNN KOTOPOro rnepenatoTcs 0OHOBIEHHbIE 3HAYEHNS).

To, CNYXXWUT N1 U3MEPEHHOE 3HAYEHNE 2/IEMEHTOM LINKINYECKOW nepenayn, aBnseTcs
WHANBMAYANbHBIM CBONCTBOM TOYKU AaHHbIX. [TpU N0Nb30BaTELCKOM COMOCTAaB/IEHUN
TOYEK AaHHbIX AaHHOe CBOMCTBO MOXHO HAacTpouTb (MoapobHee CM. B LOKYMEHTALUK K
MHCTpyMeHTy SCADApter).

Anpec obbeKkTa BaHHbIX

NHCTpyMeHT HacTpoinkn SCADApter no3BonseT co3aaTbh U peaakTmpoBaTbh Tabaunubl
COMOCTaBNIEHNN, B KOTOPbLIX 06bekTaM AaHHbIX Ha3HA4YalTCA COOTBETCTBYOLWME agpeca.

MRDT4-3.7-RU-MAN MRDT4 163



3 KOMMYHUKaLMOHHbIE MPOTOKOJIbI
3.7.1 IEC 60870-5-104

164

Mo conyTcTBytowemy ctaHpapTy IEC104 agpec o6bekTa AaHHbIX COCTOUT U3 Tpex
6anToB. MHCTpyMeHT SCADApter no3BonseT onpenennTb Ka)kabih 6anT oTAesIbHO, 4TObbI
MoJsib30BaTE/lb MOl Ha3HAYMTb TakKOW afpec Ka>XaoMy 06beKTY AaHHbIX B COOTBETCTBUN
C KOHKpeTHbIMU TpeboBaHNAMMN.

ConoctaBsieHne ToYeK OaHHbIX N3MEePEeHHbIX 3Ha4YeHUn

B nHCcTpymMeHTe HacTponku SCADApter napameTp «30Ha HEYYBCTBUTE/ILHOCTU» UMEeTCH
ANS KaXKA0ro M3MepeHHOoro (Uan ctaTucTuyeckoro) 3HavyeHus. OH onpegenseTt
M3MEHeHMe 3Ha4YeHNs, KOTOpoe NpuBeaeT K NOBTOPHOM nepefaye 06HOBNEHHOrO
3Ha4veHwus.

LUMKINYHOCTb Nepenayvn Ans U3MepeHHbIX 3Ha4YeHW onpeaenseTca nyTeM ykasaHus
npoLeHTa 30Ha HeYYBCTBUTEJIbHOCTY OJ1S1 TAKMX 3HAYEHUIN MO OTHOLUEHWIO K HYJIO.

HeHyneson npoueHT 30Ha HeYYBCTBUTESILHOCTY BCErna ykasblBaeT Ha MakCUMaslbHYo
BeJINYNHY COOTBETCTBYIOLLEr0 M3MEPEHHOr0 3Ha4YeHUs, CM. MpUMepbl B JIOKYMEHTaLUN K
MHCTpYyMeHTY SCADApter.

[0Na Kakaoro n3sMepeHHoro 3Ha4eHns MOXXHO BbiIbpaTb 0OUNH U3 TPeX PeEXXMMOB
npeacTaB/ieHNs B COOTBETCTBUU C CONYTCTBYOWMUM cTaHgapToM IEC104:

¢ «KopoTkoe nnaBatollee 3Ha4YeHne» — 3HayeHue npencrtapnseT cobon Ymcno ¢
rnJjaBaloLen 3anaTon.

. <<MaCLLITa6I/Ip0BaHHbIIZ>> — 3HayeHune BKJOYaeT B cebs HeM3MeHHOoe KONM4YeCcTBO
ODEeCATUNYHbLIX 3HAaKOB; MOXXHO HaCTPOUTb MacwTab.

® <<HOpMaJ'IVI3OBaHHbII7I>> — 3Ha4deHune npenctapndeTcad OTHOCUTEIbHO HOMNHAJIBHOIO
3Ha4eHn4.

CyeTYnkKmn SHepruun

Bce nokasaTtenu sHeprum Bcerga obpabaThiBaloTCA Kak 06beKTbl AaHHbIX TUMa
«NHTerpasnbHoe Lenoe».

CyeTyukmn cboes

Moka3aHunsa Bcex cyeT4ynkoB cb6oeB Bcerga obpabaThiBaloTCA Kak 06beKTbl AaHHbIX TUMa
«CTpoka butoB>.

dBOnYHbIE COCTOAHMNSA

[ns BCex COCTOSAHUI ABOMYHOIO BbIXOAa MOXHO BbibpaTbh OAUH U3 ABYX PEXMMOB
npencrassieHUss B COOTBETCTBUN C CONYTCTBYOWMM cTaHgapTom IEC104:

e OoHO3MeMeHTHbI — OfHOo3IeMeHTHaa nHgopmauua (M SP_TB 1),
e [IByx3neMeHTHbIN — [1ByXx3/1ieMeHTHasa nHgopmaumnsa (M DP_TB 1),

* Ctpoka 6utos — CTtpoka n3 32 6utos (M BO TB 1).
KomaHnabl IEC
MpoTtokon IEC104 HacyMTbiBaeT 16 cBoboaHO HacTpanBaeMblX KOMaHA. 3TN KOMaHAbl
MOXXHO MCM0JIb30BaTb B pPa3/iIMyHbIX LLenax, Hanpumep, Ana noaresepxaeHus CON,
COCTOAHWUI BbIXOAHbIX pefe N 3aMKHYTbIX KOMaHA OTK/OYEeHNS Uan ANs yrnpasieHus
paboTon BbikNtO4YaTENS.

Mcnonb3oBaHne komaHa IEC104 BkntoyaeT B cebsl ABYX3TarnHyt HAaCTPOMKY.
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OOuH 13 3TarnoB COCTOUT B onpenesieHnn NPoTOKOJIbHbIX CBONCTB COOTBETCTBYOLLEN
KOMaHAbl C NoMoLLbio MHCTpyMeHTa SCADApter.

B 2020-06-06_First_IEC104_Mapping.HptSMap - SCADApter m [0 X
®ain U3meHnTb HacTpoiikun CnpaBka
1
DERDSCES
IEC104
IOA  O61beKT AaHHbIX  Tun AaHHb 30Ha Hevye KoadhduumeHT mac Tun 3HaveHn Ucknounte n3 ¢ KommeHTag Onucarve Anpec a A
v
0001 TH.UAB KopoTkoe 1.0 1.0 DaKTNYecko HeT N3mepeHHoe 3Haue
a a a
0002 TH.UBC KopoTkoe 1.0 1.0 DakTUYeCKO HeT 3MepeHHoe 3Haue 3o Je2fo Joiar ]2 v
0003 TH.UCA KopoTkoe 1.0 1.0 DaKTN4eCKO HeT N3mepeHHoe 3Haue
O6beKT AaHHbIX: | 3aw.Tpes_ v
0004 TT.ldh.A KopoTkoe 1.0 1.0 DaKTN4eCKo HeT N3mepeHHoe 3Haue
NobasnTb
0006 TT.Id.C KopoTkoe 1.0 1.0 DaKTN4eCcKo HeT N3mepeHHoe 3Haue T TS SCADA_Config_Tool_Tew
0008 I[1].Tpes_h.A Osyxanem: . . . na CwurHan: Tpesora ¢
WckniounTb u3 Gl: [ \m‘
KommeHTapuit: Ypanutb
Onucaxve:
CurHan: O6Wuin curtan Tpesoru
Komdur_
M g E'I-
lonenm ycTpoiicTea Mposepka comecTUMOoC MpumedaHms
CocTosHneBepcus MNpumeyarue 9
N
v 0K MCA4, Bepcus 3.7.a aKT_ 3
's
£
S
3
¢
MCA4 Bepcus 3.7.a IEC104 (HighPROTEC) NHpo: Bepcus: 0 3anucu n

BTopown cBsi3aH Cc HacTponkon yctponctea MRDT4 — KoMaHAbl HACTPanBalTCH Kak
3HAYeHUs, KOTOPbIE MOXKHO Ha3Ha4YMTb COOTBETCTBYIOLWMM NapaMeTpamM.

Ecnu, K npumepy, kKoMaHAa 2 npoTokona IEC104 6yneT noaTeepaaTh (cHpoc
3amblkaHusa) CAN 1 ycTtponctea MRDT4, To Heobxo4MMO yKa3aTb clenytoulyto
HaCTPOWKY:

[Map_ycTtp_/CA/WHA rpynna A/ CA 1] «Pacnpen_ 1» = «IEC104 . SCD KoM 2»

Ecnn, K npumepy, 3Ta KoMaHaa byaeT ynpasasaTe paboTov BbIXoOHOro pene 1 B oTceke
X2:

[Map_ycTp_/ ABonyH_ BbIX_/ PenBbix Pa3 X2 / UBbix 1] «Ha3Hay_ 1» = «IEC104 . SCD
Kom 2»

Ecnn, K npumepy, 3Ta KoMaHaa byaeTt noareepxxaath (COPOC 3aMblKaHUS) BbIXOAHOIO
pesie 1 B oTceke X2:

[Map_ycTp_/ OBonyH_ BbiX_/ PenBbix Pa3 X2 / UBbix 1] «[ToaTeepxaeHve» = «IEC104 .
SCD Kom 2»

Ecnu, K npumepy, 3Ta KOMaHAa byneT yrnpasasaTe paboTori (OTKAOHEHMEM) BbIK/OYaTeNs
KY[1]:

[YnpasneHue / KY / KY[1] / BH kmga BK/BbIK] «Kmza BbIK/1» = «IEC104 . SCD Kom 2»

EcTecTBEHHO, 415 YNpaBAeHUS BbliK/l0HaTEEM HY>)KHO ByaeT HaCcTPOUTb eLle HEeCKOJIbKO
napaMeTpoB. B 4acTHOCTMN Heobxoammo ByaeT yCTaHOBUTL AN NapaMeTpa

[YnpaBneHune / O6wimne HacTponkunl «MpaBo Ha rnepekatoyeHne» 3HaveHne «YpaneHHbIn»
nnn «JIoKaNbHbIN U yaaneHHbIn». NMoapobHee cM. B pasgene > «5 [lucnetyep cuctem
ynpaBaeHnsa /KOMMYTaUNOHHbBIX YCTPONCTB>.
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MpumMmep ncnonb3oBaHNs — HacrpoﬁKa BbIXOo4HOIO peJsie

MpaBunao NCrNonb30BaHUS NPOrpPaMMNPYEMON IOMMKU COCTOUT B TOM, YTOObLI HACTPOUTL
yCTONYMBOE COCTOSIHME, COOTBETCTBYIOLLLEE ONMCaHHOMY A5 NnpoTokona DNP3: =>
«3.5.1 Mpumep NpuUMEHEeHNA: HaCcTponKa pene»

AKTUBaLUNs NoJsib30BaTesIbCKOIro ConocTtaBJ/IeHUs1 ToOYeK AaHHbIX

CeepneHna o cozgaHuu hanna conocTassieHNA N 3arpy3Ke Uan BbIrpy3Ke ero Ha
ycTponcteo MRDT4 cM. B JOKyMEHTaLWN K MHCTpyMeHTy SCADApter v pa3sgene s>
«3.7.3 ComnocTaBsieHMe To4Yek AaHHbIX ¢ nomollbio SCADApter» (Tak Kak conocTaBsieHue
TOYEK AaHHbIX ABNAeTCsa QyHKUMEN obLiero nopsaka n 04MHaKOBO UCMOJIb3YETCS B
HECKOJIbKNX NPOTOKOJIaxX CBA3U, TO ONMUCbIBAETCA OTAENbHO).
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Modbus®

KoHpurypaums nporokona Modbus®

MpoTokon cesi3n Modbus® poctynen ana ycrponcts HighPROTEC, ocHalLleHHbIX 160
rnocienoBaTesibHbIM UHTepdencom («Modbus RTU») nnn nHrtepdencom Ethernet
(«Modbus TCP»).

CTaHOapTHOE onNMcaHmMe NPoToKOoNa (ConocTaB/eHNe TOYEK AaHHbIX), KOTOpoe
noctasnseTca ¢ MRDT4, nogxoaunTt onsa 60sblWLIMHCTBA NPUJIOXKEHUIA, MO3TOMY
AO0CTAaTOYHO cAenaTb BCEro JINLb HECKOJIbKO HAaCTPOEK (CM. HUXXe).

Tonbko B 0coboM criyyae, Korga BHyTpPEHHEE COMNOCTaBJIEHNE TOYEK OaHHbIX
Heo6XxoANMMO afanTUPOBaTh K CYyLLECTBYOLWLEN CBA3M MOACTaHUMWN, OTAENbHbIE
COMOCTaBNEHNS MOXXHO OnpenennTb C MOMOLLbI OTAENbHOr0 MPOrPaMMHOro
MHCTpYyMeHTa Ha koMmnbtoTepe, SCADApter.

MpoTokon Modbus® c ynpaBneHuem no BpeMeHn OCHOBaH Ha NpuHLUMne paboTbl,
YCTAaHOBJ/IEHHOM A1 T1aBHbIX U NMOAYMHEHHbIX YCTPOMCTB. 3TO O3Ha4aeT, 4YTO cuMcTeMa
3alWNThl U yNpaBAeHUS NOACTAHLMN NOCbIIAeT 3anpoc UAN MHCTPYKLMIO HA HEKOTOPOoe
YyCTPONCTBO (MOAYNHEHHOE YCTPOMCTBO), KOTOPOE 3aTeM BblAaeT Ha 3TOT 3anpoc
COOTBETCTBYHOLIMIA OTBET UKW UCMONHAET ero. Ecnm oTBeT Man ncnosiHeHne 3anpoca uamn
NHCTPYKLMN HEBO3MOXKHO (HanpuMep, Nno npu4nHe HEBEPHO YKa3aHHOro ajgpeca
NOAYMHEHHOr 0 YCTPONCTBA), M1aBHOMY YCTPONCTBY NepechiiaeTca cooblieHne o
HernoslaaKe.

HekoTopble cUrHasbl (ABNAIOLWMECA aKTUBHLIMU TONILKO B TEYEHNE KOPOTKOr0 BPEMEHN)
HeobxoOMMO NOATBEPXAATb OTAE/IbHO (HanpuMep, CUrHas bl OTKJIIOYEHWSA) C MOMOLLIbIO
CUCTEMbI CBA3MU.

naBHOE YyCTPONCTBO (CUCTEMa yNpaBieHUs 1 3aliNTbl MOACTAHLMN) MOXET
3anpalwmrBaTh C/leayoLyo NHhopMaLnio OT YCTPONCTBA:

e Bepcuto bnoka v Tum;

* N3MepeHHble 3HaYeHus/cTaTucTn4ecKkune n3MepeHHble 3Ha4YeHNA;
* paboyee NosoKeHMe NepekyaTens;

* COCTOSIHME YCTPOWNCTBA;

* BpeMda 1 gaTty;

* COCTOSAHME LUMKDPOBbLIX BXOAOB YCTPONCTBA;

* aBapPUIHbIE CUIHaJIbl COCTOSHNSA 1 3aLlUNThI.

[NaBHOE YyCTPOMNCTBO (CUCTEMA yNpaB/ieHUs) MOXKET nodaBaTb KOMaHAbI/MHCTPYKUUKX Ha
YCTPONCTBO, Takne Kak:

* ynpaBJieHne pacrnpenennTesibHbIM WNUTOM (rae NpMMeHUMo, B 3aBUCMMOCTN OT
BEPCUUN UCMOJIb3YEMOr0 YCTPONCTBA);

* MNepeHacTponKy Habopa NapaMeTpos;

* cbpoc 1 noATBEPXXAEHNE aBaPUNHBLIX N pabovnx CUrHanoB;
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® HaCTpOIZKy 0aTbl U BpeMeHN,
¢ ynpasneHwmne pene aBapI/IIZHbIX CNrHaJoB.

Ona nony4vyerHus 6onee noapobHoON MHPOPMALINMK O CMNCKAX MCXOAHbBIX AaHHbIX U
obpaboTke owmnbok obpaTuUTECh K AOKYMeHTauuu rno pabote c npotokonom Modbus®.

IOna Toro 4Tobbl pa3pelnTs KOHPUrypupoBaHne yCTPoOUCTB A5 paboTkl MO NPOTOKONY

Modbus®, Heo6x0AMMO UMETb HEKOTOPbIE AaHHbLIE KOHTPOJILHON CUCTEMBI,
yCTaHaB/MBaeMbIE MO YMOJTHAHUIO.

Hacrtpounka

CHavana Heobxogmmo BbibpaTb B Ka4eCTBe MUCMOJb3yeMoro npoTokona SCADA npoToKos
Modbus.

HacTtpouTb [MMnanup_ycTp_] «[lpoToko/1»

¢ = «ModbusRTU» — ncnonb3oBaTb NPOTOKOJI Modbus® nns nocnegoBaTenbHOro
coegnHeHuns

+ = «ModbusTCP» — ncnonb3osaTh NpoTokon Modbus® ans coeamHennii Ethernet
(TCP/IP)

¢ = «ModbusTCP/RTU» — ncnonb3oBaTb Ethernet (TCP/IP) n nocnepnoBaTebHbIN
nHTepdencol ana coobeHnn Modbus

3aTeM NPOAOSIKNTE BbINONHATL HACTPOMKK, onncaHHble ganee ana Modbus RTU nan
Modbus TCP, B 3aBUCMMOCTW OT BapuaHTa NUCMOJIb30BaHMA.

Modbus RTU
YacTb 1. KOHurypupoBaHume yCTpouCTB

Bongute B MeHto [Map_ ycTp_/ Modbus / CBs3b / RTU] n ycTaHOoBUTE Ccnepytouime
napaMeTpbl CBA3MU:

* «IDn_y » — aagpec NoA4YNHEHHOro YCTPOMCTBA, KOTOPLIN TpebyeTcsa Ana TOYHON
NOeHTUMUKauMmn yCcTponcTea.

* «Ckop_rep_paaH_» —- CKOPOCTb Nepefayvn faHHbIX B 604ax, KOTOPbLIA OOJIXKEH
1UCnosib30BaTh NnocsenoBaTesibHbIA MHTepdenc.

Takxe Heobxoanmo BbIbpaTb YKa3saHHble HUXXe crneunduyeckmne napamMmeTpsbl
nHTepdenca RS485, Takmne Kak:

* KONIM4eCTBO BMTOB AaHHBbIX.
* OOuH 13 yKa3aHHbIX HUXe nogaep>XXMBaeMbiX BapMaHTOB nepefayn AaHHbIX:
KOIM4ecTBO BUTOB AaHHbLIX, YETHbLIN, HEYETHbIW, NAPHbIA UV HEMaPHbIN,

KONINYEeCTBO CTOMNOBLIX GBUTOB.

* «t-nay3sa»: owmnbkn ceA3m 6yayT pacno3HaHbl TONIbLKO NOCAE NCTEYEHUS BPEMEHU
KOHTpoONA «t-naysa».

* Bpems pearupoBaHus (onpegesieHne nepmonaa, B Te4eHne KoToporo Heobxoammo
obpaboTaTb 3anpoc OT r1aBHOro yCTPOWCTBA).

YacTb 2. lNoako4yeHne anrnapaTHbIX CpeacTs
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e [Ina nogkn4YeHUs annapaTypbl K CUCTEME KOHTPOJIA NCNOJIb3YeTCs MHTepdenc
RS485, ycTaHOBJ/IEHHbIN Ha 3agHen naHenn yctponctea (RS485, onTOBO/IOKOHHbLIN
NN Yyepes pas3beMbl).
e [ogKN4YNUTE YCTPOMCTBO K LLUNHE (CM. INEKTPUYECKYIO CXEMY).
ObpaboTka owwmnbok — olwmnbky annapaTHoro obecrnevyeHns
NHdopmaumsa no pmnsnyecknm owmbkam CBs3U, TaKNM KakK:
* ownbKa CKOpPOCTU Nepesaydun AaHHbIX;
e owmnbKa YeTHOCTH ...
MOXXeT BbITb NOJSIyHeHa C MOMOLLbIO perncTpaTopa CobbITUn.
ObpaboTka oLunbok — oLUnbKN YPOBHS NPOTOKOa
Ecnn, HanpuMep, 3anpocC COAEPXKUT HECYLLLEeCTBYIOLWMA agpec NaMaTn, TO B OTBET Ha

3anpoc OT YyCTPOWCTBa NOCTYNUT coobuieHne o6 owmnbke ¢ Kogamu owNBOK, KOTopble
Heobxo0ANMO NHTEePNPeTUPOBaTb COOTBETCTBYOLWWMM 06pa3omMm.

Modbus TCP

YCTaHOBKa CoeMHEHNA C YCTPONCTBOM Yepe3 TCP/IP BO3MO>XHa TO/IbKO B TOM Cilyyae,
€C/IN YCTPONCTBO CHab)xeHo nHTepdencom cetun Ethernet (R)45).

[Ns yCTaHOBIEHUS COEANHEHUA C CeTbIo 06paTUTECh K CUCTEMHOMY aAMUHUCTPATOPY.

Yactb 1. YcTaHoBKa napameTtpos TCP/IP

BoiBegnTe MmeHio [Map_ycTp_/ TCP/IP / KoH)-a TCP/IP] Ha naHenn NYM u ycTaHoBUTE
cnepyoLwive napameTpsbl:

* agpec TCP/IP;
* Macka noaceTu;
* LJIH03.
YacTb 2. KoHurypupoBaHue yCcTpPoycTB

BongunTte B MmeHto «[MapameTp ycTponctea/Modbus» n yctaHoBuTe cnegywuime
napaMeTpbl CBA3MU:

¢ YCTaHOBKa naeHTU@UKaTopa yCTPONCTBa TpebyeTcs TONIbKO B TOM CJ/ly4yae, eciu
ceTb TCP noonexxunt conps»xeHuto ¢ ceTbto RTU.

e Ecnin Heo6xoaAMMO NCNO/Ib30BaTh MOPT, OT/IMYHLIA OT 502, BbINONHUTE cnepytoLime
nencTeuna:

o B HacTponkax nopTa TCP BbibepuTe onumio «4acCTHbIN».
o YCTaHOBUTE HOMep nopTa.
¢ YCTaHOBUTE MaKCMMaJibHO AOMYyCTMMOe «BpeMs be3nencrens cea3u». MNocne

ncrtedeHmsa 3Toro BpemMmeHn (BpeMeHI/I, B Teé4eHNe KOTOPOro CBA3b OTcyTCTByeT)
yCTpOVICTBO perncTtpmnpyeTt HeNCnpaBHOCTb B rnaBHOW CUCTEME UM CUCTEM CBA3N.
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e PaspewnTb unm 3anpetntb 610KMpoBKY koMaHa SCADA.
YacTtb 3. lNogk/o4eHne arnrnapaTHbIX cpeacTB

o [1ns noOka4YeHNa annapaTypbl K CUCTEME KOHTPOIS NCMO0JIb3YeTCAa NHTepdENC
RS485, yCcTaHOBJ/IEHHbIW Ha 3aAHEN MaHenn ycTponcTaa.

* MoOkoYeHne yCTPONCTBa ocyllecTnseTcs kabenem Ethernet Hannexxauiero Tuna.

SCADApter

SCADApter aBnseTca oTAe/IbHbIM KOMMbIOTEPHBLIM MHCTPYMEHTOM, NO3TOMY €ero
ncnosb3oBaHMe nogpobHo onmncaHo B pykoesoactee SCADApter.

Ecnn Heobxoommo 3arpy3nTb Npeablgyliee 3afaHHOE NoJsib30BaTeNEM CONOCTaBAEHNE N3
MRDT4, 4T06bl €ro Mo>XXHO 6bIJ10 NCNONb30BaTh B KadyecTsBe WabsioHa AN AanbHenLwmnx
ajanTaunin, TO 3TO MOXKHO CAenaTb C MOMOLWb Smart view. 3Ty NporpaMmmMy Takxe
MO>XHO MCMOJIb30BaTb A1 Mepenadn N3MeHeHHbIX conocTtasseHun B MRDT4. CM. pasgen
L=> «3.7.3 ConocTaBneHne To4Yek AaHHbIX C noMoLlbio SCADApter».

3aTeMm 3anyctuTte SCADApter. MNMocne Bbibopa komaHA MeHto [Pann / Co3aaTb] nan
[®ann / OTKpbITb] HEO6X0ANMMO BbIOPaTL MOAENb YCTPONCTBA N NPOTOKOJ CBA3U (B
HaHHOM cnydae «Modbus»). NMocne 3Toro otobpas3AaTcs wecTb BKNaOoK: «PHKL» ...
«®HK6». Ha Ka>Kaom n3 aTux BKNafok oTobparkaetcs Tabanua CONOCTaBNEHHbIX
06BbEKTOB AaHHbIX.

OHK

* HomepoM (hyHKLIMOHANIbHOIO KoZa onpeaenseTcs TN o6beKTOB AaHHbIX, KOTOpbIe
OH MOXXET COAEPXaThb.

o

OHK1, ®HK2 copep>XaT COCTOAHUSA (HO HE N3MEPEHHbIe 3HAYEeHNS).

o

OHK3, ®HK4 moryT conep)xaTb BCe TUMbl, KOOMEe KOMaH[.

o

OHK5, ®HK6 npenHasHa4veHbl gns KoOMaHg.

o]

OHK16 npegHa3HaveH 0nsa ocobbix COOBLLEHNN N3 HECKOJIbLKUX COB (B
OCHOBHOM, OJ151 CUHXPOHM3aLUN MO BPEMEHN).

JononHuTenbHyo nHopMaLmo CM. B cneundukaumm Modbus!
Anpec, NonoxxerHne buta
¢ 3T0 agpec Modbus, c KoTopbIM byaeT conocTaBneH 06bEKT AaHHbIX.

* MonoxxeHne 6uta oTtobparkaeTcH, TOJILKO eCQiM eCTb CMbIC/ ee BbibpaThb (B
YAaCTHOCTW, A1 ABONYHbIX COCTOSIHUA OJINHON B 1 6UT).

O6beKkT gaHHbIX, OnucaHne, KommeHTapui

¢ O6beKT AaHHbIX, KOTOpbIM ByoeT conocTaB/ieEH, N TEKCT onmncaHusa. Tun
MHOopMaL M, KOTOPYIO NpeacTaBnseT 06beKT AaHHbIX, LO/KEH NOAAEPXUBATLCSA
MRDT4, n noaToMy B crnucke Bbibopa oTobparkatloTcs Nogaep XMBaeMble 3/IEMEHThI
M3 CrncKa Mmoaenen yCcTpoucTB.

* B KayecTBe KOMMeHTapus oTobparkaeTcs onpeAeneHHbI NoJib30BaTeNleM TeKCT be3
KaKoro-mbo TexHN4ecKoro 3Ha4YyeHus. Ero MO>XHO UCNosib30BaTh Npu
apPXVUBUPOBAHUN CMPaBO4YHbIX CBEAEHU O CONOCTaBJIEHNN.

dopmaT, Pasmep 6uTa, 3aMKHYT
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3 KOMMYHUMKaLNOHHbIE MPOTOKOJbI
3.7.2 Modbus®

* BbibepuTte hopmaT 06bEKTa AaHHbIX:
o «Intleé» — Lenoe ynucno gnnHonm 16 6ut
o «Int32» — Llenoe 4yucso ganHon 32 buTa

o «Uint32» — be33HakoBoe (TO eCTb HeoTpuLaTEesIbHOE) Lesioe YNCao gamHon 32
buta

o «[MnaBatowee 3Ha4YeHne» — Yumcno ¢ niaaBatoLlen 3anaTon (cornacHo IEEE 754)
¢ Pa3smep 6UTa aBTOMaTUYECKN 3aaeTCa COracHo hopMaTy obbekTa AaHHbIX.

¢ C nomoublo hriaXkKa «3aMKHYT» onpenenseTcs, cnenyeT nm 3abnokmposaTb
OaHHble Modbus (00 SBHOMO NogTBEPXKAEHUNS).

KoahdunumeHT, MacwtabuposaHue

¢ YKaxunte Ko3PpUUMeHT 1 ypoBeHb MacluTabnpoBaHus gaHHbIX (ecnu 3T nons
BBOOa oTobparkatoTcs). MacwTab MoxxeT BbITh CrieayoLnM.

° <<r|epBI/|‘-IHbII7I>> — MaCLLITaﬁl/IpOBaHI/Ie obbekTa AaHHbIX 40 nepBmn4YHOro
3Ha4eHun4qa

o «BTOpuUYHbIN» — MacwTabupoBaHne 06bekTa AaHHbIX 40 BTOPUYHOIO
3HayeHus

o «OTHOCUTENbHbIN» — MacwTabrpoBaHe 06beKTa AaHHbIX OTHOCUTENIbHO
HOMMHaNbLHOIO 3HAYEeHUSN

CBefeHuNsa o0 nepefaye N3MEHEeHHOro conocTaBsieHns Ha ycTtponctso MRDT4 ¢cMm. B
NOKYMEHTaLun K MHCTpyMeHTy SCADApter n > «3.7.3 ConocTasneHmne To4eKk faHHbIX C
rnomowbio SCADApter» (Tak Kak conocTas/ieHNe ToYeK OaHHbIX ABNseTCa pyHKLUMen
obLuero nopsaka n 0A4MHAKOBO MUCMONb3YeTCA B HECKOJIbKUX MPOTOKO1IaX CBA3U, TO
OnucbliBaeTCs OTAESIbHO).
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3 KOMMyHI/IKaLlI/IOHHbIe MPOTOKOJ1bI

3.7.3 ConocTaBrieHne To4ek faHHbIX ¢ nomMmowbio SCADApter

3.7.3

ConocTtaBsieHue To4YeK AaHHbIX ¢ noMmouibio SCADApter
nporpaMMHue MUHCTPYMEHTbI

Mpouenypa HaCTPOMKN A9 NOJIb30BaTE/IbCKOrO CONOCTaB/IEHNA TOYEK AaHHbIX
oLMHaKoBa A4 Bcex npoTokosios SCADA, nogaep>XXmnBatLLmx NoJsib30BaTesIbCKme
conocTaBneHmns. ConoctaBneHmne 06beKTOB AaHHbIX Bcerga paboTtaeT Ha baze
oThenbLHoro ¢anna onpegeneHHoro Tuna (pacwmpennsa) — * . HptSMap. 2ToT hann
pefakTUpyeTcs C NoMOLbio oTaesibHOro uHCTpyMeHTa MK, SCADApter, a npuioXxeHne
Smart view ncnonb3yeTcs An4 3arpy3ku akTUBHOIMO B AaHHbIN MOMEHT
MOJ/Ib30BaTENIbCKOr0 COMOCTaBAEHUSA C 3alMTHOIrO yCTPONCTBa (419 AasibHenwWwero
penakTMpOBaHUA) NN S BbIFPY3KU U aKTUBaLUM HOBOIO OTpedakKTUpoBaHHOro dannia
conocTtaBneHnsa *.HptSMap.

ConocTaBJsieHWe, 3aflaHHOE MO YMOMYaHWUIO, HeNb3s 3arpy3nTb A5 AasibHeNLWwero
pefakTUpoBaHUs.

172

3amaHue conocraBJIeHNs TOYeK [aHHbIX

Onsa napameTpa [Map_ycTp_/ WMa npoTokona / HacTp. o6bekTa faHHbIX] «Tun
conoctassieHnss SCADA» MOXHO 3a4aTb 3Ha4YeHne «CTaHgapT» uam
«lMonb3oBaTenbCKNN»,

* «CTaHpoapT» 03Ha4aeT, YTo 3alMTHOe YCTPOMCTBO NCMOb3yeT ConocTaBieHne
TOYEK AaHHbIX N0 yMoa4aHuio (faxke ecnv B MRDT4 yxe 6b110 3arpy>XeHo
Mofib30BaTe/IbCKOE COMOCTAaBJIEHME).

¢ «[losb30BaTENLCKNIA» 03HAYaAET, YTO 3aLMTHOE YCTPONCTBO NCMOJb3YeT
MoJIb30BaTEJIbCKOE COMOCTAaBJIEHMNE TOYEK AaHHbIX. (ECn He BblN0 3arpy>KeHo HK
OOHOro gonycTmmoro dania conocTtaBieHUs, TO YCTPONCTBO coobwunT 06 3ToM,
BblAaB crieaytollee 3HadeHue: [Map_ycTp_/ ma npoTokona / PaclumpeHHsbin]
«BpemMsi obHoBNEHUS» = «Ownbka 1/2».)

Mepenaya conocraBsieHNs TOYEK AAaHHbIX

ECcnun Ha 3alWMTHOM YCTPONCTBE Y>XKe MMEeTCSH MoJIb30BaTEIbCKOE COMNOCTaBJ/IeHNE TOYEK
AAHHbIX, €0 MOXKHO 3arpysuTb 1 UCMOAb30BaTb A1 AafibHENLWEero peaakTUpPoOBaHMA.
(ConocTaBneHue No YMONHaHUIO 3arpy3nuTb HeNb34.)

B 3aBMCMMOCTM OT 3HadeHus napameTpa «Tun cornoctassieHnss SCADA», akTUBHOe
conocTasneHue asnsetcsa nmbo conocTtaBneHNEM Mo ymon4anumio, nmbo paHee
3arpy>XeHHbIM A0oNYyCTUMbIM (PalJlIoM CONOCTaBIeHNS.

W 3arpysky arna conoctaBieHus, 1 (mo3gHee) BbIrpy3Ky OoTpeaakTUpOoBaHHOro garna
COMocTaBNeHns HeobXxoaAnMO BbIMOMHATL B NporpamMmme Smart view, K KOTOPOW LOJIKHO
ObITb NOAKJ/IOYEHO 3aLLNTHOE YCTPOMCTBO.

Mocne nogknoveHns K Smart view 1 Nony4eHnsa Bcex AaHHbIX YCTPOWUCTBA ABaXK bl
WeNKHNTe 3neMeHT MeHto [Map_ ycTp_/ Imsa npoTokona / HacTp. o6bekTa faHHbIX].

OTKpoeTCcs AManoroBoe OKHO, B KOTOPOM MMeeTCA KHoMKa «lepefaya KoHduUrypaumm
SCADA» (cMm. (1) Ha NpuBeOEHHOM HMXXE PUCYHKE).

Mpun HaXKaTUKM 3TOM KHOMKW OTKPOETCS APYroe AManoroBoe oKHO — «HacTpoiika

conocTtaBneHns To4yek SCADA». B 3TOM OKHe nmetoTcs ase KHomku, (2) n (a), Kak
MoKa3aHO Ha PUCYHKE HUXKeE.
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3 KOMMYHUKaLIMOHHbIE MPOTOKOJIbI

3.7.3 ConocTassieHne To4ek faHHbIX ¢ nomMouwbio SCADApter

Mpwu BIBOpE KHOMKK (@) BbINONHAETCA 3arpy3Ka. 3alMTHOE YCTPOMNCTBO OTNpaBaseT
cornocTaBieHne onpeaesieHHbIX rnosb3osaTtenemM npoTtokosioB SCADA B oKHO «HacTporika
conocTaBneHmns Toyek SCADA», a 3aTeM oTobparkaeTca ananoropoe okHo «CoxpaHuTb
Kak», B KOTOPOM U3 3TUX onpefesieHnin NpoToKOoJ1a MOXXHO CO34aTb HOBbIN (hainsi
*.HptSMap (npmn cTaHOapTHOM conocTaBJ/ieHN (C 3aBOACKUMU HAaCcTporKaMun) Takas
3arpyska HeBO3MOXXHaA).

E MNap_ yCTp_/IEC]@CTp. o6bekTa AaHHbIX

H = v ﬁ— SHREIRE e
- ——_ OnpaBuTb KOHUrypauuo
HacTpolika conocTaBsieHns To4Yek AaHHbix SCADA > R purypaLy

ig '.0.' SCADA Ha yCTpoiicTso?
E HepaBHO ncnosb3oBaHHbIN an:
B | mylEc104_Mapping.HptSMap @ o
BbibpaTh Ha AWCKe haiin conocTaBneHus
* CADA
] ~ 1 OTNPaBUTb €ro Ha NOAKJIYEHHOE YCTPONCTBO
) Smart view x
* Mony4uTs hann conoctaneHna SCADA
3 c
]“-—— NOAKJIOYEHHOr0 YCTPOWCTBA Y COXPaHUTb __ KomHdurypaums SCADA
|4 ] €ero Ha AuckK i | yCnewHo nepefaHa Ha yCTPOWCTBO,| -
@ é
5
G Emr] [ cmwe )
a

Puc. 43: [lpumep ncnosb3oBaHus Smart view aaa nepegayv ¢avina *. HptSMap Ha 3almnTHoe
YCTPOVICTBO.

Mpwu BbIBOpe KHOMKK (2), «BbibpaTb Ha aAncke dann conoctasneHnsa SCADA n oTnpaBuTb
€ro Ha NogKJto4eHHOe YCTPONCTBO», HA4YMHAETCH Bblirpy3Ka OTpeJaKTUPOBAHHOIO
harina conocTasneHUs. MNpn Ha)KaTnM 3TON KHOMKWN OTKPbIBAaeTCH AMasoroBoe OKHO
Bbibopa halninos.

3aTem HeobxoaoMMO NepenTun K panny *.HptSMap, B KOTOpoM coepxaTca Heobxoaonmble
onpepnenieHns SCADA, N Ha)KaTb KHOMKY «OTKPbITb».

Smart view oTkpoeT n npoeeput dann *.HptSMap. Ecnn okaxxeTcs, 4To pana CoBMeCcTum
C NMOOKJIIOYEHHbIM 3aLLUNTHLIM YCTPONCTBOM, B ANAJIOFOBOM OKHE MOSIBUTCS 3arpoc
nMnoaoTBEPAUTDL, YTO ONpenesieHNs NPOToOKoNa CledyeT nepenaTb Ha 3alUTHOEe
yCTponcTBo [cM. (3) Ha puCyHKel.

lMocne Ha)kaTna KHOMKK «fa» (U BBOA4A Napons AJ18 YPOBHA O0CTyNa «Supervisor-Lv3»)
OaHHble 6yayT nepefaHsbl, a Nosib30BaTeNb NOJYYMUT coobuieHne 06 ycnewHom
BblNoJsiHEHUW onepaunn: (4).

Mo>xHO ByaeT Ha)kaTb KHOMKY «3akpbiTb» (5) B AnaNioroBoM okHe «HacTpoiika
conocTaBneHmns Todek SCADA», 4ToObl BEPHYTbCSA B raBHOe OKHO Smart view.

HakoHeL, nonb3oBaTesIbCKOEe CONOCTaB/eHNe CrieayeT akTUBNPOBaTb, 3a4aB A4
napameTpa [MNap_ycTp_/ umaA npoTokona / HacTp. o6bekTa AaHHbIX] «Tun
conoctassieHnss SCADA» 3HadeHune «Ionb30BaTENbCKUN».

He 3abynbTe nepeHecTn BCe (UM BCe U3MEHeHHble) HacTponku (u3 MO Smart view) Ha
3alUMTHOE YCTPONCTBO. bosiee Toro, peKoMeHOyeTCs BKAYNTb PYHKLMIO
aBToOMaTmnyeckoro obHoBnernunsa MO Smart view, 4Tobbl Hagnexawum obpasom
06HOBNANNCHL BCE 3aNnUCK B AMasnioroBoM okHe [HacTp. obbekTa OaHHbIX].
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3 KOMMYHMKaLWOHHbIE MPOTOKObI
3.8 CMHXpOHM3aUuVs No BpeMeHu

3.8 CUHXpOHM3aLMNA NO BPpEMEeHM

YCTPOCTBO MOXKHO CMHXPOHU3MPOBAaThL C LIeHTPasibHbIM BpeMs3aaatolM reHepaTopoM.
3T0 maeT ciefyloume NnpenmMyLlecTsa.

* BpeMs He OTKJIOHAETCSA OT 3TaJIOHHOro BpemMmeHu. TakuMm 0b6pa3om, MOCTOSIHHO
HaKanauBatolleecs OTKJIOHEHNE OT 3TaJIOHHOro BpemeHn byaeT
KoMneHcnpoBaTbcs. CM. Takxe pasgen «Crneundukaumnm» (40NyCKN 4acoB

peasibHOro BpeMeHn).

* B0 BCeX CUHXPOHMN3NPOBAHHbLIX YCTPOMNCTBAX MCMNOJb3yeTCa O4NHAKOBOE BpeEMS.
Mo3TOMy BHECEHHbIe B )XypHas cobbITUSA, MMEeBLUME MECTO Ha OTAESIbHbIX
ycTponcTBax (oTAesbHble cObbITUA perncTpaTopa CobbiTUIA, 3aNNCK CUTHA0B),
MO>XHO CpaBHMBaTb N OL,EHNBATD.

BpeMsi yCTpoCTBa MOXHO CMHXPOHU3MPOBATL C MOMOLLbIO NEepPeYNCIEHHbIX Aanee

NMPOTOKOJIOB.
* |IRIG-B

* SNTP

e MpoTokon csa3m Modbus (RTU mnnan TCP)

e lMpoTokon cea3m IEC 60870-5-103

* MpoTokon cea3m IEC 60870-5-104

* [poTokon cesa3n DNP3

3TN NPOTOKOJIbI UCMOML3YIOT Pa3finyHble annapaTHble MHTepdencobl N OTANYaDTCS Mo
TOYHOCTU. [lONOSIHUTENIbHbIE CBEAEHMNSA CM. B pasgerne = «12.1 Cneuundunkaumwn/

MOrpeLlHOCT».

be3 cMHXpOHU3aLNUN BpeMeHH

3TO BO3MOXHO, HO He pekomMeHOyeTCAa And CTaHAapPTHbIX OTPacCJZiEBbIX BAPNaAaHTOB

nMPpMMeHEeHNA.

IRIG-B

AnnapaTtHbin MHTepcenc

Pa3bem IRIG-B

SNTP

AnnapaTtHbin MHTepgenc

RJ45 (Ethernet)
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PekoMmeHayeMoe npuMeHeHUue

PekomeHOyeTCs, €C/IN AOCTYMEH.

PeKomer,yemoe npuMeHeHue

PekomeHayeTca Kak anbTepHaTuBa IRIG-B, ocobeHHO npu
ncnonb3osaHuu IEC 61850 nan Modbus TCP.
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Modbus RTU

AnnapaTtHbin uHTepdenc

RS485, D-SUB van onTOBOJIOKOHHbI

Modbus TCP

AnnapaTHbI¥ MHTepdenc

RJ45 (Ethernet)

IEC 60870-5-103

AnnapaTtHbin MHTepgenc

RS485, D-SUB v onTOBOJIOKOHHBIN

IEC 60870-5-104

AnnapaTHbIX uHTepdenc

RJ45 (Ethernet)

DNP3

AnnapaTtHbin MHTepgenc

RS485 nnn RJ45 (Ethernet)

3 KOMMYHUKaLIMOHHbIE MPOTOKOJIbI

3.8 CuHXpOHM3aLMA MO BpeMeHU

PekomeHayeMmoe npuMeHeHUue

PekomeHAOyeTCA Mpu UCMOJIb30BaHUM NPOTOKOA CBSA3N
Modbus RTU n oTCyTCTBUM YaCOB peasibHOro BpeEMeEH!
IRIG-B.

PekoMmeHayeMoe npuMeHeHue

OrpaHu4eHHasa pekoMeHpauns: ecan NCrnonb3yeTcs
npoTokos cBsA3n Modbus TCP, oTCyTCTBYIOT Yachbl
peanbHoro epemeHu IRIG-B nnu HegocTyneH cepsep
SNTP.

PekoMeHaoyeMoe npuMeHeHue

PekoMeHAyeTCSA Npu NCMOJIb30BaHNN NPOTOKOa CBA3M
IEC 60870-5-103 n oTCYTCTBUM YacoB peasibHOro
BpemeHu IRIG-B.

PekoMmeHayeMmoe npuMeHeHUue

PekoMeHAyeTCs NpY NCMOJIb30BaHNN NPOTOKO1A CBA3M
IEC 60870-5-104 n oTCYTCTBUM YaCcOB peasibHOro
BpemeHu IRIG-B.

PekoMmeHayeMoe npuMeHeHue

OrpaHu4eHHasa pekoMeHpauns: ecan NCrnonb3yeTcs
MPOTOKOJ1 CBSA3U, OTCYTCTBYIOT YacCbl peasibHOro BpeMeHU
IRIG-B nnn HepocTyneH cepeep SNTP.

TOYHOCTb CHUHXPOHU3ALUN BPEMEHH

TOYHOCTb CUHXPOHU3ALNN CUCTEMHOI0 BPEMEHU Ha yCTpOI;ICTBaX 3aBNCUT OT

HECKONbKNX (DaKTOPOB:

* TOYHOCTb NOAKJIIO4HEHHOI 0O BpeMAa3adalolero reHepaTopa;

* UCMOJIb3YIOLWMACSA MPOTOKOJ CUHXPOHMU3AUMN;

* npu ucnons3sosaHumn Modbus TCP, SNTP, IEC 60870-5-104 nnn DNP3 TCP/UDP —
ceTeBas Harpyska v BpemMs nepefayvyun NakeToB AaHHbIX.
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3 KOMMyHI/IKaLlI/IOHHbIe MPOTOKOJ1bI

3.8 CMHXpPOHM3aLUVs No BpeMeHU

Heobxoaonmo y4ynTbiBaTb TOYHOCTb BpeMA3adatowero reHepatopa. OTKJIOHEHUS
BPEMEHUN reHepaTopa BbI3OBYT TaKMe Ke OTKJIOHEHUS CACTEMHOIO BPEMEHMU
YyCTPOWNCTBa.

BbIOOp 4acoBOro nosica v MPOToKoOJs1Ia CUHXPOHU3ALUMN

Pene 3awinTbl KOHTPONMPYET BCEMUPHOE KoopanHupoBaHHoe (UTC) n MecTHOe BpeMsi.
DTO 03HAYaeT, 4TO YCTPOMCTBO MOXXHO CUHXPOHMN3MPOBaTb C BpeMeHeM UTC, a Ha
ouncnnee bynet otobpa>kaTbCa MECTHOE BpeMS.

CMHXpOHM3auMﬂ C BCEMUPHBbIM KOOPOAWHNPOBAHHbBIM BpeMeHeM (peKOMeH,ﬂyeTCH)

O6bI4YHO BPEMS CUHXPOHU3UPYETCS C BCEMUPHbBIM KOOPANHMUPOBAHHbLIM BpeMeHeM (UTC).
9T0 O3HavaeT, Hanpumep, 4To BpeMsalaaaowmnm reHepaTop IRIG-B oTnpaBnseT Ha pene
3aWNTbl JaHHblIe 0 BCEMUPHOM KOOPAWHMPOBAaHHOM BpeMeHU. PekomeHOyeTCs
NCMNoJIb30BaTb UMEHHO 3TOT CMoco6, NOCKOJIbKY OH FapaHTUpPyeT HenpepbIBHYO
CUHXPOHM3aUN0 BpeMeHW. Mpu 3TOM OTCYTCTBYIOT «CKaY4KN BO BPEMEHMW», CBA3AHHbIE C
nepexoaoM Ha JsieTHee BpeMms.

YT106bI Ha YCTpONCTBE 0TOBParkasioCb TEKYLLEE MECTHOE BPEMS, MOXXHO HacTPOUTb
4acoBOM NOSAC U NMepexon Ha fieTHee BpeMs (TO eCTb U3MEHEHNE MeXAY NETHUM 1"
3UMHNM BPEMEHEM).

BbinonHWTE cneaytolme 3Tanbl HACTPOMKN B BETBM MeHio [Map_ ycTp_/ Bpewms /
Yac_nosac].

* 3apanTe Osa napameTpa «Yac_ nosica» [aHHble MECTHOIro0 4YacoBOro nosca.
e 3aTeM HacTponTe Nepexon Ha JieTHee BpeMs.

Mocne 3Toro BbINONHUTE Cnefytollee B BeTBU MeHto [[Map_ ycTp_/ Bpems / Cunx. Bp. /
CuHx. Bp.].

¢ HacTponTe napameTp «CHMHX. BP.» Ha NCNOJIb3YIOLWNIACA NPOTOKO CUHXPOHN3aUNN
BpeMeHun (Hanpumep, «IRIG-B»).

e 3afanTe 3Ha4YeHnsa NnapamMeTpoB NPOTOKOJS1Ia CUHXPOHMU3ALNN (CM. COOTBETCTBYHOLLWUIA
pa3gen).

CHUHXpPOHU3aLNA C UCNTOJIb30OBAHNEM MECTHOIoO BpeMeHHu

Ecnm HeobxoAnMO BbIMONHUTL CUHXPOHM3ALMI0 C UCMOJIb30BAHUEM MECTHOIr0 BPEMEHMU,
ocTaBbTe YacoBomn nosc «UTC+0 JIOHAOH» 1 He NCNOJSIb3YNTE Nepexon Ha NeTHee BpeMs.

CUMHXPOHM3aLUKNsa CUCTEMHOI0 BPEMEHU pesie BbIMOJHAETCA NCKI0YUTENBHO C MOMOLLbIO
MPOTOKOJIa CUHXPOHM3aLMK, BbibpaHHOro B MeHto [Map_ ycTp_/ Bpems / CuHx. Bp. /
CuHx. Bp.].
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be3 cMHXpOHU3aLUN BpeMeHH

YT06bl Ha yCTpOCTBE 0TOOParkasnocb TEKYLLEe MECTHOE BPeMs, MOXKHO HaCTPOUTb
4acoBOW MOSIC U MepPexol Ha NeTHee BPeMs.

BbinonHuTe cnenytwouine sTanbl HaCTpOIZKVI.
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3 KOMMYHUKaLIMOHHbIE MPOTOKOJIbI

3.8 CMHXpOHM3aLMsa No BpeMeHU

* B BeTBU MeHlIo [[Map_ycTp_/ Bpems / CuHx. Bp. / CnHX. Bp.] 3afanTe onsa napamMeTpa
«CUHX. BP.» 3HAYEeHNe «-».

* 3aTem B BeTBM MeHIo [Map_ycTp_/ Bpemsa / Yac_nosc] 3aganTe onsa napameTpa
«Yac_nosica» paHHbIe MECTHOI0 YacoBOrro rnosca.

e 3aTeM HaCcTpoMNTe Nepexoq Ha JieTHee BpeMmsi.

* YcTaHOBUTe OaTy U Bpems B MeHto [[ap_ycTp_ [/ Bpemsl «[JaTa v BpemMsi».
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3 KOMMyHVIKaLlI/IOHHbIe NMPOTOKOJ1bI

3.8.1 SNTP

3.8.1

SNTP

BakHoe npeaBapuTesibHOE yCoBme: YCTPONCTBY Heobxoamm AoCcTyn K cepBepy SNTP
yepes NoACoeAMHEHHYIO ceTb. [NpeanoyYTuTeNbHO, 4TObbI 3TOT cepBep ObI yCcTaHOBEH
JIOKaJ1bHO.

MpuHunn pa6OTbl U OCHOBHble obnactu npuMeHeHns

SNTP — 3TO CTaHAapPTHbIA NPOTOKO AN CUHXPOHMU3aUUK BpeMeHN Yyepes3 ceTb. [Ans
3TOro B CeTW AoJKeH BbITh AOCTYMNeH, No KpanHen mepe, oanH cepsep SNTP. YcTponcTeo
MOXXHO HacTpouUTb A5 paboTbl C 0 AHUM Unn AByMsA cepsepamu SNTP.

CucTteMHoe BpeMs 3alnTHOro pene byaeT CMHXPOHU3MPOBATLCA C MOAKIHOYEHHbIM
cepsepomM SNTP 1-4 pa3za B MuHyTy. CepBep SNTP, B CBOIO o4epeb, CUHXPOHU3NPYET
cobcTBeHHOe BpeMs € nomMoLllbto npoTokosaa NTP ¢ gpyrumn cepsepamu NTP. 3710
HOpMaJibHasa cuTyaums. B kKavyecTBe asfibTepHATMBbI OH MOXXET CUHXPOHU3NPOBaTb BpeMs
¢ nomouwlbto GPS, pagnoynpaBnsieMblx 4YaCoOB UM aHa/IOrMYHOr0 YCTPONCTBA.

GPScnyT_cmrHan(onumiz:i//

GPS-coegnHeHune (onuuns)

NTP-cepsep TCP/IP

3awmnTHOE pene

SNTP-cepBep
(onums) NTP-nNpoToKo TCP/IP
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SNTP-npoToKON =
-
DOoom

High PROTEC BN

Sntp_z48

ToYHOCTB

Ha TOYHOCTb YacoB 3aLLUTHOro pene BJAUSAIT TOYHOCTb UCNOoJib3yeMoro cepeepa SNTP u
COBEpPLUEHCTBO ero ornopHOro CUMrHasa CUHXpoHu3saunn. lononHuTeNbHble CBeLEeHNS O
ToyHocTu: 59> «12.1 Cneuundunkaumn/norpewHoCTmn»

L[ononHnTenbHbIe CBegEeHUA 0 TOYHOCTU CM. B rnase «Crneyndpnkaymnm»,

Kaxabin pa3 npu oTnpaBke nHgpopMaumm o sBpemeHu cepsep SNTP oTnpasnseTt
MH(OPMaLUNIO O TOYHOCTW.

» Croi: /ol yKasbIBaeT, Yepes CKOJIbKO B3auMoaencTByowmnx cepsepos NTP
ncnonb3yemblin cepeep SNTP noakto4YeH K aTOMHbIM UK pagnoynpaBasieMbiM
Yacam.

* TOYHOCTb: TOYHOCTb CUCTEMHOIO BpeMeHuU, npenoctasiasemMoro cepsepom SNTP.

Kpome Toro, Ha TOYHOCTb CMHXPOHU3ALNN BPEMEHN BANSIOT XapaKTEPUCTUKN
MoOKOYEHHON ceTun (TpadhuK 1 Bpems nepenadn nakeToB AaHHbIX).
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3 KOMMYHUKaLIMOHHbIE MPOTOKOJIbI
3.8.1 SNTP

PekoMeHOyeTCsa NCMNoJsib30BaTb YCTAHOBIEHHLIN NNOKaIbHO cepBep SNTP ¢ TOYHOCTbIO
=200 MKc. Ecnm pobuTbCca 3TOro HEBO3MOXKHO, COBEPLUEHCTBO NOAKJIIOYEHHOr0 CepBepa
MO>XHO NpoBepuUTb B MeHto [PaboTa / OTobparkeHne coctoaHus / CuHx. Bp. / SNTP].

* KayecTBO cepBepa CBMAETesIbCTBYET O TOYHOCTU UCMNONb3YyeMOoro cepsepa.
KavecTBo fo/mKHO 6bITb XOPOLUNM nnn OOCTATOYHbLIM. He cnenyeTt
ucnone3osaTb cepBep MNJIOXOIO KayecTBa, Tak Kak 3TO MOXKeT NMpuBeCcTU K
HapyLWweHU0 CUHXPOHU3aL NN BPpEMEHN.

* KayecTBO CeTn CBUOETEeNbCTBYET O CETEBON Harpy3ke 1 BpeMeHn nepegaym
MakeToB AaHHbIX. KayecTBo fo0/1>KHO 6bITb XOPOLUWM nnm OOCTATOYHbIM. He

cnepyeT ncnosib3oBaTb ceTb MNJIOXOIO KavyecTBa, Tak Kak 3TO MOXKET NPUBECTU K
HapyLIeHU CUHXPOHM3aUUN BpEMEHN.

Ucnonb3oBaHune aByx cepeepoB SNTP

Mpu ncnosb3oBaHUM ABYX cepBepoB SNTP yCTPONCTBO NO YMOIHaHMIO BCeraa BbiNOJHAET
CUHXPOHM3aUuio Cc cepsepom 1.

Mpun oTKkase cepBepa 1 yCTPOMNCTBO aBTOMAaTUYECKUN NMepPEKOYaeTCsa Ha cepep 2.

Mocne BoccTaHoBNeHMS cepBepa 1 nocne cb6osa yCTPONCTBO CHOBa NepekJsitnyaeTcs Ha
cepsep 1.

Beoa SNTP B skcnayaTtauuio

CuHxpoHusaumnsa speMeHn SNTP akTusumpyeTcsa B MeHto [[ap_ycTp_ / Bpems / CuHX. Bp.].
* YcTaHoBUTe oA napameTtpa «CuHX. Bp.» 3HadeHue «SNTP».
e 3apanTe IP-agpec nepBoro cepsepa B MeHto SNTP.
e 3apanTe IP-agpec BTOpPOro cepsepa, €cjiv OH CyLecTByeT.

* 3apalniTe ANs BCEX HAaCTPOEHHbIX CEPBEPOB 3HAYEHMNE «aKTUBHbIN».
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3 KOMMYHUKaLMOHHbIE MPOTOKOJIbI
3.8.2 IRIG-BOOX

3.8.2

IRIG-BOOX

TpeboBaHune. Heobxoanm reHepaTop koaa BpeMeHu IRIG-BOOX. IRIG-B004 v BbiLle
nognep>xuBaeT/nepenaeT «MHMOpPMaLKnIo 0 roge».

Ecnn ncnonblyetcsa kog BpeMmenn IRIG, He moggepxmBatowmin nHopMaLmnto o roge
(IRIG-B000, IRIG-B001, IRIG-B002, IRIG-B003), To 3aAaTb rog B YCTPONCTBE HEOOXOANMO
BPYYHY0. B Takux cnyydasx npaBuibHas nHgopmaumsa o roge byneT npenBapuTesibHbIM
yCJ/I0BUEM MnpaBuabHon paboTsl IRIG-B.

MpuHLUMN — OCHOBHOE NpUMeHeHHne

IRIG-B — caMblIn paCcnpoCTpaHEeHHbIN CTaHOAapPT CUHXPOHM3aLUUN BpeMeHH!
CpefHEeBO/IbTHbIX 3aWNTHbIX YCTPONCTB.

3awmTHoe ycTponcTeo nogaepxmneaeT IRIG-B cornacHo ctaHgapTy IRIG STANDARD
200-04.

ITO 3HAYUT, 4TO NOALEPKMNBAKOTCSA BCe hopMaThbl CUHXpPOHM3auun BpemerHun IRIG-BO0X
(IRIG-B000/B001/B002/B003/B004/B005/B006/B007). PekomeHAyeTCA NCNOJIb30BaTb
Koabl IRIG-B004 nnun Bbllwe, nepenarowime «mHpopMaumio o roge».

CncrtemMmHoe BpeMs 3alMTHOMO YCTPONCTBA CUHXPOHMN3NPYETCS C MOOKIYEHHbLIM
reHepaTtopoM koga IRIG-B pa3 B ceKyHAy. TOYHOCTb UCMOJIb3YEMOro reHepaTopa Koaa
IRIG-B MO>XHO NOBBLICUTbL C MOMOLLLIO NOAKAOYEHUA K HEMY GPS-npnemMHumnka.

GPS cnyT_ curHan (onums)

180

; % GPS-coegnHeHune (onuuns)

SNTP-cepBep

3awmnTHOE pene

High PROTEC EEE

Kabenb BUTasa napa

:

K op_ycTp_

IrigB_z47

MecTononoxxeHne nHtepdenca IRIG-B 3aBucuT oT Tnna yctponcTBa. CM. 3/1eKTPUYECKYIO
CXeMy, BXOAALWY B KOMMJIEKT 3allMTHOro yCTPOMNCTBa.
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3 KOMMYHUKaLIMOHHbIE MPOTOKOJIbI
3.8.2 IRIG-BO0OX

Bsoa IRIG-B B skcnnyaTtauuio

AKTuBUpYnTEe cnHxpoHmsaumio IRIG-B B MmeHio [[Map_ycTp_/ Bpemsa / CuHX. Bp.].
¢ BbibepuTte «IRIG-B» B MEHIO CUHXPOHU3ALIUN BPEMEHW.
* 3apjanTe oNaA CUMHXPOHM3aumn BpemeHn B MeHio [IRIG-B] 3HavyeHne «akT_».

* BbibepuTte Tnn IRIG-B (BO00-B007).

AHanun3 cboes

Ecnn ycTponcTtBo He npuHuMaeT kog Bpemenu IRIG-B 6onee 60 ¢, coctosiHme IRIG-B
MEHAETCH C aKTUBHOIO Ha HEAKTUBHOE, 1 B PErMCTPATOP COBLITUIA BHOCMTCSA 3amnuchb.

MpoBepbTe cocTosHUe IRIG-B B MeHto [PaboTa / OTobparkeHne cocTosAHnsA / CUHX. Bp. /
IRIG-B].

Ecnn okaxkeTcs, 4To cocTtosiHne IRIG-B He «aKT_», BbIMOJIHUTE CriefyioLlee.
e CHa4ana npoBepbTe nposoaky IRIG-B.

* YBeguTtech, 4TO HacTpoeH npaBuibHbIA TUN IRIG-BOOX.

KomaHnabl ynpasneuus IRIG-B

Kpome nHdopmauum o gate n speMeHu, Koz IRIG-B MmoxxeT nepepasaTb 40 18 KoMaH[
yrnpaBJ/ieHns, KOTOpble 3allNTHOEe YCTPONCTBO MOXeT obpabaThiBaTh. X Ao/mxKeH
yCTaHaB/MBaTb WU NofgaBaTb reHepaTop koda IRIG-B.

B yctponctee MRDT4 npegycMoTpeHO A0 18 BapnaHTOB Ha3Ha4YeHUA KOMaHA
ynpasneHus IRIG-B gnsa BbinosHeHUSA Ha3Ha4YeHHOro gencteus. Cpely nocse nepegayn
KOMaHAbl yrpaBieHns COCTOAHNE COOTBETCTBYoLWero curdana «IRIG-B . Ynp_
curHanl» ... «IRIG-B . Ynp_ curHanl8» npuHnmaeT 3HadeHue «cTnHa».

DTWN CUrHasbl MOXKHO Ha3HayaTb HEKOTOPbLIM NapaMeTpaM, YTobbl NX PYHKLUN
cpabaTbiBany cpasy Nocsie nepenayn KoMaHn yripaBJeHuns.

KomaHpabl yrnipasneHus IRIG-B He peructpupytoTcsa HU perucTpaTopoM CobbITUA, HU
ABaApPUMHbLIM OCLINIOrPathoM.

Jly4wiunim cnocob 3anmMcaTb CUrHasbl ynpaBaeHnsa (MpyM Heob6XoANMOCTM) — UCMOIb30BaThb
Nlorn4yeckoe ypaBHeHue (1 wio3), Tak Kak CXeMbl MPOrpaMMNPYyEMON JIOF KN BCEerga
perncTpupytoTcs.
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4 neMeHTbl 3alnThbl

4.1 Moaynb 3awy: obwasa 3awmTa

4

DJIEMEeHTbl 3allUThbI

4.1 Moaynb 3aw: odwan sawmrta

Moaynb «Moaynb obLien 3awnTbi« («3aL») CAY>KUT BHewHen 060104Kon an1s BCeX
OpYrux Mmoaysen 3alwmnTbl, TO €CTb BCE OHW BXOAAT B 3TOT MOAYJb.
Ecnn B Mmogyne «3awl» 3agaTtb 415 napameTpa [Mapam_ 3awwuTtbl / Fno6_nap_ 3aw_/
3aw] «PyHKLUMA» 3HAYEHME «HeaKT_» uan 3abioknpoBaTb 3TOT MOAY/Ib, TO HA OJHA U3
yHKUUN 3aWwnThl ycTponcTBa MRDT4 paboTaTb He byner.
MocTosHHasa 6 710KNpPoBKa BCex 3aLlNTHbIX 3J71IeMEeHTOB
YT106bl MONHOCTLIO OTKJIIOYMUTL BCHO 3aLlLUTY, Nepenante B MeHto [Mapam_ 3awnTbl / F1o6
nap_3aw_/ 3aw]:

* 3apanTte ondA napameTpa «PYHKLMA» 3HAYEHNE «KHEAKT ».
BpeMmeHHasa 6/10KupoBKa Bcex 3alUUTHbIX 3J1IeMEHTOB
YT06bI paspewnTb BpeMeHHYI0 BJIOKMPOBKY BCEN 3alLunTbl, nepenaute B MeHio [Mapam_
3awwmTel / Tno6_nap_ 3aw,_/ 3aw]:

* 3ajanTte ona napameTpa «BHB/IK @HK» 3HaYeHNEe «aKT ».

¢ HasHa4ybTe curHan 6/10KMPOBKN 3NeMeHTY «BHEIKI ».

* MOXXHO TaK>Xe Ha3Ha4YnTb CUrHan BNOKNPOBKN 3NEMEHTY «BHBIK2 ».
Ecnun nobon nx HazHa4yeHHbIX CUTHaN0B NPMMET 3HavyeHne «MCcTuHa», To BCA 3alLmMTa
6ynet 3absokmpoBaHa (Noka Nobon U3 3TUX CMrHanoB 6ByaeT UCTUHHLIM).
MocTrossHHaa 6/10KupoBKa BCex KOMaHmh OTKJIIOYeHus
YT106bI MONHOCTLIO 610KMPOBaTb BCE KOMaHAbl OTK/IOYEHNS, nepenanTe B MeHo [Mapam_
3awmThl / Tno6_nap_ 3aw,_/ 3aw]:

* 3apanTte onda napameTpa «bsiKk KoMOTK/1» 3Ha4YeHNe «akKT_».
BpeMmeHHasa 6/10KMpoBKa Bcex KOMaHL OTKJIIOYeHUs
YT106bl pa3pelnTb BpEMEHHYI0 BJI0KMPOBKY BCEX KOMaH OTKJIIOYEHUSA, NepenanTe B
meHto [Mapam_ 3awmTel / TNo6_nap_ 3aw_/ 3aw]:

* 3ajpanTte ana napameTtpa «BHE/IKKOMOTKA®HK» 3HAYEHNE «aKT_».

¢ HasHa4ybTe curHan 6/10KMPOBKN I3NeMeHTY «BHBEIKKOMOTKII».
ECnn Ha3Ha4YeHHbIN CUrHan NpuMeT 3HavyeHue «McTnHa», To BCe KOMaHAbl OTK/I0YEHUA
6yayT 3abnoknpoBaHbl (MOKa 3TOT CUrHaN ByAeT UCTUHHbBIM).
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HAOCTYNHOCTb PYHKLNMN 3aLUNTDI

3auy, - akT

4 SneMeHTbl 3alnThbl
4.1 Mopynb 3awy: obuiasa 3awmTa

GeneralProt_YO01

B HacT_ BpemMs HW OAUH U3 NapaMeTpoB He U3MEHSETCs (KpoMe NapaMeTpoB Ha60pa?

3all . BBegeHa

N3mepeHHble 3HaveHnsa: OK

3auy .
DyHKUMNA

HeakT_

aKT_

3auy .
BHBAK ®HK

HeakT_

aKT_

3aly . aKT_
1

3aw, . BHBk

[ =]

3auy .
BHBAK1

HeT NpucB_

3au . BHBAk1-Bx

1..n_Cnunc_ Ha3H_

3au .
BHBAK2

HeT NpucB_

L
—

1..n_Cnuc_ Ha3H_

3aul . BHbik2-Bx

Puc. 44:  [JocTynHoCTb MoAyns O6LUEN 3aLLNThI.
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4 neMeHTbl 3alnThbl

4.1.1 Obwme aBapuiHbIE CUIrHabl U 0bWMe KOMaHAbl OTKJIIOYEHWUS

4.1.1

OOwMe aBapuMiHble CUTHaJIbl U 0OLLMEe KOMaHAbl OTKJ1IO4EeHUSA

Ka)Kabl 3alUNTHLIA 3N1eMEHT reHepupyet CcobCTBEHHbIE aBapVII;IHbIe CUrHaJibl U CUrHalbl
OTKJIl0OYeHusA. B Lenom, Bce aBale|7|Hb|e CIrHaJlbl U KOMaHObl OTKJTIOYEHUA NepenarTCA
Ha rnaBHbIN MonoyJsb «3al» 32 O4HUM Ba>KHbIM UCKJTIIOYEHNEM.

i

Ecnn anemMeHT 3alnThl UMeeT HaCTpOI7IKy «Tosibko HabsiroaeHue» (B BETBU MEHIO
[I_InaHI/Ip_ yCTp_]), TO aBapVII7IHbIe CUrHalJlbl U CUTHabl OTKIOYEHNA NepenatnTCcd B
rNaBHbIN MoAyJib «3all», TOJIbKO ecnn Ans napameTpa «ToJ/IbKO HabsoaeHve» 3a4aHo
3Ha4YeHne «HeT».

Ecnun «Tosibko HaboaeHne» = «pa», To MOAY/b paboTaeT TONbKO KakK KOHTPOJIbHbIN
3/1eMeHT. ABapuliHble CUrHaJIbl 1 CUFHaNbl OTKJIIOYEHUSA COXPaHAITCA Kak
CBOWNCTBEHHbIE A@HHOMY 3/IeMEHTY COCTOSHMSA (TO eCTb 3TN COCTOAHNA MOXHO
npoBepuTb B BETBU MeHio [PaboTa / OTobparkeHne cocToaHUA] U Ha3HauYnUTb Kak
BapuaHTbl Bbibopa), HO B MOAYJle OTCYTCTBYET KOMaHAa OTKJIIOYEHUS, N aBapUNHbIE
CUTHaJIbl/CUTHaNbl OTKJIIOYEHNA HE NPUBOAAT K nogaye obuiero aBapnmHOro curHana
nnn obLEMY OTKIOYEHMIO.
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4 IneMeHTbI 3alnThbl

4.1.1 O6wme aBapunHbIE CUFHa bl U 0bLMe KOMaHAbl OTKJIIOYEHUS

GeneralProt_Y09

Ha3s = Ka)xoe oTKJI_ aKT_ MOAY/Ns aBTOPM3_ 3allMThl Bbi3blBaeT obLlee OTKI0YeHNe

Cm_ anarpammy: Baok-kun
@ (CTyneHb He OTKJ/Il0YeHa 1 HET aKTUBHbIX CUrHanoB 6/10KMpPoB rg)—

HacTtpoviku 3aLnTsbi

L )

Ha3s . TpeB
= 54

A

Tpes_
9

[«

Ec/in OCTyMnHo:

Hass .
Tonbko HabnwaeHne

Hass . OTkn
55

HeT
na —| R
a 1

Cm_ anarpammy:

O BNOKUp_ OTKI
KoMaHza oTkIlo4eHNsi OTMeHeHa unm 61okupoBaHa. [*]

Tpes_

& OTKA
®
[&]
Ha3s . KomOTKn [*] Q
15a
O

3auwy, . Tpes_

@ OT Apyrux Moayneu

Otk

—

@ OT Apyrux moayneu

3aw, . OTkn

—

A

3al . Yucno cboes’

° =

C6poc N°Ow.n Kon-saOw.2on.CeT I >R

3awy . Yucno cboes cetun

Puc. 45:  [lNpumepHas cxeMa pyHKUN 106oro snemeHTa 3awmntbl HighPROTEC.

[*] KoMaHpAa oTKNo4YeHUs n ee 6/10KMpPOBKa CYLLECTBYIOT TOJIbKO NPU OTCYTCTBUY
HaCTPONKWN «To/IbKO HaboaeHne» = «aa».

Ha 3Ton cxeme npencTaBsieH OCHOBHOW NPUHLWN paboTbl 3alWUTHbIX 371eMeHToB. (TeM He
MeHee, cieayeT NOMHUTb, YTO BO3MOXKHO Hasln4mMe XapaKTepHbIX 418 YCTPONCTB 1
3/1IEMEHTOB 3alWUTbl OTKJIOHEHUN. HEKOTOpbIE YCTPONCTBA HE UMEKOT PYHKL NN
N3MepeHNsa Hanps>XeHns, apyrmne — QyHKLUMUN n3MepeHuns Cuibl TOKa, 419 HEKOTOPbIX
3/1eMEHTOB 3alKnThl TpebytoTca agpyrmne Tanmepsl U/nnm dasocneymnpunyeckmne
ANropuUTMbl N T. 4. TOYHble cBeAEeHMA 0 PYHKLMOHAIbHbIX BO3MOXXHOCTSAX TOFO UKn
WHOro MoAays 3aWnTbl CM. B COOTBETCTBYOLWMNX FaBax.)
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4 SneMeHTbl 3alnThbl
4.1.1 Obwme aBapuiHbIE CUIrHabl U 0bWMe KOMaHAbl OTKIIOYEHUS

ABapUNHLIA CUrHaN

e Ecnm moaynb 3alumMThl Mo4 Ha3BaHmeM «Hase» obHapyxnTt cbon, To nogacT
aBapuKrHbIN curHan: «Hass . TpeB » — «(54)» Ha cxeme.

o [pn OTCYTCTBUN HAaCTPONKN «Ha3B . Tosibko HabawaeHne» = «aa» aBapUNHbIN
curHan byaet nepenaH Ha — «(14)» Ha cxemMe — rnaBHbIA MOAY/b «3aLl» U
3anycTuT O6Lnyi aBapuviHbivi curHan: «3au . Tpes_» — «(50)» Ha cxeme.

o MOCKONbKY 3anyCTUTb 06N aBapUVIHbIVi CUrHaJ/a MOTyT U ApYyrve 3alunTHble
3/1I€MEeHTbI, MOXXHO CKa3aTb, YTO 00N aBapUVIHbIVI CUrHaJ1 ABNSeTCA
KOJIIEKTUBHbBIM CUFHAJIOM BCEX 3/1IEMEHTOB 3aLlUNThbl, 06 begNHEHHbBIM
normnyeckom pyHkumen «Jn».

OTKNto4YeHne

e Ecnu cboni bygeT obHapyXMBaTbCS U MO UCTEYEHNN BPEMEHMN TalMepa KOHKPETHOWN
CTyneHn 3aWmnTbl «Ha3s . t», 4TO MOAY/Ib NOAACT CUTHaN OTKJ4YeHns: «HasB .
OTkn» — «(55)» Ha cxeme.

o Mpwn OTCYTCTBUN HAaCTPONKK «Ha3B . Tosibko HabogeHne» = «ga» CArHan
oTKNto4eHns byneTt nepenaH Ha — «(15)» Ha cxeMe — rnaBHbLIN MOOY b «3all»
M 3anyCcTuT obuyee oTKoYeHne: «3al, . OTka» — «(51)» Ha cxeme.

o MOCKONbKY 3anyCTUTb 06Lyee OTK/IIOHEHME MOTYT U Apyrue 3almnTHble
3/1eMeHTbl, MOXKHO CKa3aTb, YTO 0bLyee OTK/IIoHYEHNE ABNAETCSA KOJTIEKTUBHbIM
CUIrHaNOM BCEX 3JIEMEHTOB 3alWnTbl, 06begNHEHHBIM IOrNYECKON PYHKLNEN
«<NJTTN>».

KoMaHpAa oTkNo4YeHns (1 ee 6N1OKNPOBKaA CYLLECTBYIOT TOJIbKO NMPU OTCYTCTBUMN
HacTPoOnKN «TosIbKO HaboAeHNE» = «aa»)

¢ B cnydae obLyero oTkaYeHNS MOLYNb 3aWNTbl NOAACT KOMaHA4y OTKJ/IIOYEHUS:
«Ha3B . KomOTKkn» — «(15a)» Ha cxeme, ecnu He 3ab/10KMpoOBaHa KoOMaHaa
OTKJIIOYEHUSA JaHHOro Moaynsa (cMm. pasgen > «4.1.2 BIOKNPOBKIN»).

lMoCcKoNbKY 3anMyCTUTb KOMaHAY OTKJ/IIOYEeHUA MOryT N ApYrue 3alUTHbIE 3N1IeMEHTHI,
ycTponcTteo MRDT4 oCHalleHO Tak Ha3blBaeMbIM ANCIETYEPOM OTKOYEHUS
Ka>k[0ro BbIK/Il0YaTENA, YTO NO3BOJIET Ha3Ha4YaTb €My KOMaHAbl OTKJIOYEHUS (CM.
pasnen > «[lucnetyep oTKIOYEHNA — Ha3HAYeHUE KOMaH [ OTK/YEHNS»).

CurHanbl n3buparesnbHoM 3awnTel ¢pas

Kpome obLyero aBapuiiHoro curHasza u CUrHana obLyero oTK/JIYEHNST MOAY b «3all»
nMeeT 1 COOTBETCTBYOLWME ha3ocneumnpnieckme curHasnbl. 3TU CUTHabl TakXXe MOXeT
3anycTuTb Ntobon n3 monynen 3awmnThbl «Ha3», ecnm cMoXXeT 06Hapy>XMTb 3aMbIKaHWS
1p 1 B OTCYTCTBME HACTPONKN «Ha3B . To/lbKO HabogeHne« = «na».

Mpumepsl: «3aLy . Tpes_ h.A» — KONNEKTUBHbLIN CMFHaN (06befNHEHHbIN NOrNYeCcKomn
dyHKumen «NJIN») onsa Bcex aBapUNHbIX CUrHANOB, NogaBaeMbiX I0ObIM U3 3/1IEMEHTOB
3alUUTbI B OTHOLWEHUN da3bl ¢.A.

«3aLy . OTKA p.A» — KONNEKTUBHbIA CUrHan (06beAMHEHHbIN NornYyeckon pyHKUnen
«NJIN») pna Bcex CUrHaN0B OTKAOYEHUSA, NoAaBaeMbIX /0ObIM N3 3/1IEMEHTOB 3alUUThLI B
oTHoWweHnn dasbl d.A.
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4 IneMeHTbI 3alnThbl

4.1.1 O6wme aBapuHbIE CUFHa bl U 0bwMe KOMaHAbl OTKJIIOYEHUS

3aw, . Tpes_ GeneralProt Y18
Hase = Kaxabli curHan Tpes_ Moaynsa (kpome moayneit Habnofa_ Ho Bkntodas YPOB) Bbi3biBaeT 06LL_ curHan TpeB_ (KOMIEKT_ TpeB_)_

@ Hass . Tpes_ =1]
@ Ha3B[2] . Tpes_
3aw, . Tpe

@ Hass[n] . Tpes_
L 3awy . Yucno cboes
3auw . @ >+ 3auy . Yucno cboes ceTun
C6poc N°Ow.n Kon-saOw.3n.CeT | >R
3aw, . OTKn GeneralProt_Y17

Ha3s = Kaxxaoe OTK/_ akT_ MOAYJ1A aBTOPU3_ 3allUTbl Bbi3blBaeT obee OTKJIIOHeHUe _

@ Hass . OTkn 1]
. 3, . O
@ Hass[2] . OTkn aw, . OTkn @

Q Hass[n] . OTkn
15

3aw.Tpes_ GeneralProt_Y20

Kakp_ ceNleKTVBH_ curHaa Tpesoru dasbl Moayns (I_lo_U_ UX B 3aBUCMMOCTM OT TUMa YCTP_) Bbi3biBaeT 06LL_ CENIEKTUBH_ CUrHaJ TPeB_ (KOJIeKT_ TpeB_)_

@ I[1]...[n]. Tpes_ b.A ~

[

3aw, . Tpes_ .A

@ KH[1]...[n]. TpeB_ ¢.A

5 I[1]...[n] . TpeB_.B >1

®
7

3aw, . Tpes_ &.B

KH[1]...[n]. Tpes_.B

29

®

@ I[1]...[n]. TpeB_ ¢.C [>1]

3aw . Tpes_C
@ KH[1]...[n]. TpeB_ ¢.C
@ 3lo[1]...[n] . TpeB_ [>1]

3au . Tpes_3

31 VGI[1]...[n] . Tpes_

)
|
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4 SneMeHTbl 3alnThbl
4.1.1 Obwme aBapuinHbIE CUIrHa bl U 0bLMe KOMaHAbl OTKIIOYEHWS

3aw,.0TKn GeneralProt Y19

KaXk[blih CenekTUBH_ CUrHan oTkJ_ asTopu3_ moayns (I_1G_V_ VX B 3aBUCMMOCTW OT TWNa yCTP_) Bbi3blBaeT 06LL_ CENEeKTUBH_ OTK_

@ I[1]...[n] . OTkA ¢b.A [>1]

=

3aw, . OTkn h.A

@ KH[1]...[n]. OTkA b.A

17 I[1]...[n]. OTkn b.B >1)

©
7

3aw, . OTkn &.B

21 KH[1]...[n]. OTkn ¢b.B

®

I[1]...[n]. OTkn .C >1

18

®
7

3aw . OTkn .C

22 KH[1]...[n]. OTkn .C

®

19 3lo[1]...[n] . OTkn >1

®

3aw, . OTkn 3

23 VG[1]...[n] . KomOTkn

®
|
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4 DneMeHTbl 3alnThI
4.1.2 BNOKNPOBKU

4.1.2 BnokupoBku

YCTponCcTBO CHabXXeHO PYHKUNSAMN KPaTKOBPEMEHHOW N NOCTOSIHHOW BIOKMPOBKK BCEN
CUCTEMBI 3aWNTbl NN OTAEJIbHbLIX CTYNEHEN 3alUUThI.

Y6enuTech, 4TO BJIOKMPOBKN HE HapYLLAKT JIOFUKY paboTbl CUCTEMbI N He
MPeacTaBsSOT OMNAacHOCTM ANS NepcoHana n obopyanoBaHus.

Y6eanTech, YTO Bbl HE OTKJIOHYUIM OLUNGOYHO KaKyo-1Mb0 3alUTHYI0 (YHKLNIO,
KOTOopas A0JKHa 6blTb BKJIlOYEHA B COOTBETCTBUN C KOHUENUMen paboTbl CUCTEMBI.

MocTrosHHas 610KkupoBKa
BKJIlOYEHNE U BbIK/IKOYEHNE BCEX 3aLLUNTHBIX (DYHKLNA CUCTEMBI
C noMoLLbio MOAYNSA «3all» MOXXHO MOJIHOCTbIO BKAOYNTL WM OTKAOYNTb 3aLLUUTHYIO

hyHKUMIO YCTponCcTBa. 3aganTe ana napametpa [Mapam_ 3awmTel / Thob_nap_ 3aw,_/
3aw] «PyHKUMA» 3HAYEHME «aKT_» WU «HeaKT_» C MOMOLLbI0O MOAY /IS «3all»,

3allnTa BKJIOYAETCA, TONIbKO eC/iv B Moaye «3al» ANS NnapameTpa «@yHKLUMS» 3alaHo
3HAYEHNE «aKT_», TO €CTb MPY 3HAaYEHUN NapameTpa «PyHKLUMA» = «HEAKT » QYHKLUN
3aWmnTbl paboTaTk He ByayT. B 3TOM ciyyae yCTpPoOMCTBO He ByaeT 3aliniaTh
KOMMOHEHTbI CXEMBbI.

BkJitoHeHUE U BbIK/IIOYEHWE MoAY e

Kaxxablii MOAY b MOXXHO BKJIIOYNTb U BbIKJIOYNTL (6eccpoyHo). [ns 3Toro Heob6xoammo
3afaTb 415 NapameTpa «DyHKLMS» COOTBETCTBYIOLLEro MOAYS 3HAYEHNE «aKT _» Uaun
«HEaKT ».

[TocToAHHas akTBauusl Win feakTUBaLusa KOMaHabl OTK/II0YEeHUS CTyrneHn 3aunThbl

KoMaHa OTK/Il0YeHUS BbIK/OYATENA LEenu KaXKAon U3 CTyrneHen 3amnTbl MoXeT 6bITb
3ab610KkMpoBaHa NocTosiHHO. C 3TOW Uenblo Ansa napaMmeTpa «6aKKoMOTK1» HEO6X0AUMO
3a4aTb 3HAaYEHUNE «aKT ».

BpemeHHasa 6s10kupoBKa
BpemeHHas 6/10KUpOoBKa 3aLUNThI YCTPOWCTBA M0 CUrHa1y

C noMoLLbio MOAY NS «3all» MOXHO BpeMeHHO 3ab10KMpoBaTh 3aLUUTHYIO PYHKLMIO
yCTPONCTBa Nogayvyen curHasa. 9To Npu yCaoBUKN, YTO paspelleHa BHeLwWHAA 610KMpoBKa
Monynsa: «BHbK @HK» = «aKT_». Kpome Toro, Heo6xoammo npenBapuTesibHO Ha3Ha4YnTb
COOTBETCTBYOLWNIN CUrHaN BJIOKMPOBKU N3 CINCKa Ha3HavyeHnn. Moaoyne byneTt
3ab/10KMpOBaH B TeYEHMe BCEro BPEMEHU, MOKa curHan 6,10kMpoBkn ByneT akTMBEH.

Ecnn mopynb «3aw» 3abn1okmpoBaH, PyHKLNA 3ainTel paboTaTb He byaeT. MNoka
curHan 610KMPOBKM aKTUBEH, YCTPOMCTBO HE ByOeT 3alMilaTh HUKAKME KOMIMOHEHTHI.

BpEMEHHaFI 6/70Kl/lpOBKa MoAayJisa 3alnTbl Ha3Ha4YeHNeM akKTUBHOIo CUrHasia
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4 neMeHTbl 3alnThbl
4.1.2 BNOKNPOBKU

* N5 BKOYEHNA BPEMEHHO BJIOKMPOBKM MOAY NS 3alUUTbI ANa napaMmeTpa «BHBIK
®HK« Moayna HeobxoAMMo 3a4aTh 3HavYeHNe «akT_». CucTemMa BbloaeT
paspeLllatoliee cooblieHne: «ITOT MOAYb MOXKET ObiTb 3a6/IOKMPOBAH».

* MapameTpy «BHbK1» nnn «BHB/IK2» 13 rpynnbl o6 Mx napameTpos Heobxoammo
Ha3Ha4YNTb CUrHaN. BIOKMPOBKa CTAaHOBUTCSH aKTUBHOM TO/IbLKO €C/IN Ha3Ha4YeHHbIN
CUrHaN aKTUBEH.

BpemeHHas 6J'IOKI/IpOBKa KOMaHAbl OTKJIIOYeHUA CTyrneHn 3allnTbl HasHavYeHnem
AdKTUBHOIo CUrHasiaa

KoMaHpAa oTkNo4YeHns ntoboro moayna 3awmTbl MOXXET 6biTb 3a6/10KMpOBaHa BHELWHUM
CUrHasnoM. B 3TOM Crly4yae «BHELIHWA» He O3Ha4YaeT, YTO CUrHan NoCTynaeT He TOMbKO OT
APYrnx 31e€MeHTOB, HAX0OALLNXCA BHE YCTPONCTBA HO U OT APYrnx MoAynen yCTponcTBa.
B kayecTBe cMrHanoB 6J0KMPOBKU MOTYT NCMOJIb30BAaThCS HE TOSIbKO AENCTBUTENbHbIE
BHELUHME CUrHanbl (Takme Kak COCTOSHME LUMPOBOro BXoAa), HO TakXXe CUrHanbl,
BblbpaHHbIe N3 «Cnncka Ha3HaAYEeHUN».

o 1nA BKAOYEHNSA BpeMEHHON BNIOKMPOBKM MOAYA 3aWMThl A4 NnapameTpa «BHbIk
KomOTK/1 ®HK» Moaynsa HeobxoaMMo 3afaTh 3Ha4YeHMe «akT_». CucTema BblgaeT
pa3pelwatoLiee coobuieHne: «<KoMaHOa OTKIIOYEHNS 3TOM CTyNeHn MoXXeT BbiTb
3abnoknpoBaHa».

¢ B rpynne obuwmx napaMeTpoB 3alnTbl HEOOX0AMMO AOMNOJIHNTENbHO BbIBpaTh 13
CMUCKa Ha3HaAYeHUI CMMHaN N Ha3Ha4YUTb ero napameTpy «Bubak KomOTka». Ecnn
BbIOpPaHHbIA CUTHaN akTUBUPOBAH, TO BpeMeHHas 6J10KMPOBKa CTaHOBUTCS
AKTUBHOW.
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4.1.2.1 BbnokupoBka KOMaHAbl OTKJIOYEHUSA

Bnokup_ oTkn

4 SneMeHTbl 3alnThbl

4.1.2.1 BNOKNPOBKa KOMaHbl OTKJIIOHEHUNSA

GeneralProt_Y02

Ha3B = Bce 610KMpyeMble MOLY /N

3au .
Bak KomOTkn

HeakT_

aKT_

Hass .
BnkKomOTKAN

HeakT_

aKT_

3au .
BHBEAKKOMOTKA

HeT NpucBe_

1..n_Cnnc_HasH_

3auy .
BHBNKKOMOTKA®PHK

HeakT_

aKT_

Hass .
BHBAK KOMOTKA ®HK

[=1] 3aly . bak KoMOTkA
L]
3aw . BHBik KomOTkn
32
3aw, . BHBak KomOTKkA-Bx
=1

HeakT_

aKT_

o]

Hass .
BHBAK KOoMOTKA

HeT NpucBe_

1..n_Cnnc_Ha3H_

HasB.Biik KoMOTKn @

Ha3s.BHBAK KoMOTKA

Ha3B.BHBAK KoMOTKA-Bx

Puc. 46: AKTUBaUNA N feakTUBaUnsa KOMaHabl OTKJIIOYEHNS MoA4yJiAa 3allnTbl
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4 DneMeHTbl 3aLnThI
4.1.2.2 BpeMeHHOe BKJIOYEHMNE, BbIKIoYEeHEe N 6/10KMPOBKa DYHKLUNA 3aLLUnThl

4.1.2.2 BpeMeHHOe BKJIlOYEeHMue, BbiKJ/loYeHue U 610KupoBKa (pyHKUUA 3aLLLUTbI

CﬂeD,YIOLLI,aﬂ cXeMa OTHOCUTCA KO BCEM 3alLINTHbLIM 3J1eMeHTaM, 3a UCKTIIDHEHNEM TEX,

ANna KOTOPbIX HMXXE npencTtaBJZieHa CXeMa OJ1d KOHKPETHbIX Mo,u,yne|7|.

BNoK-Ku

GeneralProt_Y03

Ha3B = Bce 610knpyemMble Moaynu

YacToTa HaxoAUTCs B Npeaenax HopMaJsibHOro Arana3oHa. (*)(**)

Cm_ anarpammy: 3auy,

3all. aKT_

O (Moaynb obLeit 3amnTbl He OTKOYeH uan 610KnpoBaH)
1

Ha3B . aKT_
2

Hass .
DyHKLUMNA
HeaKT_
aKT_
Hass .
BHBAK ®HK
HeaKT_
KT l?| Ha3s . BHBsK
Hass .
BHBAK1
HET Npnes_ Has3s . BHBAK1-Bx
1..n_Cnuc_ Ha3H_
Hass .
BHBNK2 =1
HeT Npucs
= Hass . BHBAK2-Bx
1..n_Cnnc_HasH_
(*) Ecnn yacToTa BbIMAET 3a Npenesbl HOpMasbHOro AMana3oHa, 6yayT 3ab/0KMpoBaHbI BCe

3J1eMEeHTbI 3alllNThbl, KOTOPblE NCMOJIb3YKOT OCHOBHbIE 3Ha4YeHUNA NN 3Ha4YeHNA 3-1
rapMOHUNKN. NeMeHTbl 3alKnThI, ncrnonb3ywouine 3Ha4eHuns CK3, OCTaHYTCA aKTUBHbLIMW.

CM. rnaBy «LLUIMPOKNIA YaCTOTHbIA AMana3oH».

(**) 9TO OTHOCUTCHA TOJIbKO K nMpubopam C hyHKLMEN N3MEPEHNS LUMPOKOIrO YaCTOTHOrO

JunanasoHa.

192

MRDT4

MRDT4-3.7-RU-MAN



4 IneMeHTbI 3alnThbl

4.1.2.3 BktoyeHue, BbIKtOYeHME 1 610KMpOBKa Moayien ha3HOro Toka

4.1.2.3 BkAlo4YeHue, BbiKJIlO4YEeHue U 6J10KupoBka Mmoaynen ¢pasHoOro Toka

@OYHKLMN 3aWMThl N0 TOKY MOryT ObiTb 3a6/10KNPOBaHbl MOCTOAHHO («PYHKLUA» =
«HEeaKT_») NN BpeMEeHHO He TObKO I0ObIM CUrHaNOM B0KUPOBKN N3 CMINCKaA
Ha3Ha4YeHun, HO N «0BpaTHOMN BNOKUPOBKON».

Bnok-ku (**) Pdoc_Y01

Hase = I[1]...[n]

YacToTa HaxoAnTCS B NpefAeniax HopMasibHOro Anana3soHa.(*)(**)

Cm_ anarpammy: 3auy
3all. akT_
@ (Mopynb obLuelt 3aWnTbl He OTKIOYEH Uan 610KMpoBaH)

Hass .

UOrpaHuny &
HeaKT_ Ha3B . akT_
aKT_ J O 4

T

Hass .
M3mep. cxem KOHTP.

HeakT_

aKT_

Hass .
DyHKLUNA

HeakT_

aKT_

Hass .
BHBAK DHK

HeakT_

aKT_ Ha3s . BHBSK

=]

Hass .
BHBAK1

HeT NpucB_

Hass . BHBAK1-Bx
1..n_Cnnc_ Ha3H_

Hass .
BHBAK2

HeT NpucB_

\
=

Ha3s . BHBAK2-Bx
1..n_Cnnc_ Ha3H_

Hass .
BH peB 610K hyHK

HeakT_

aKT_ &
’_I HasB . BH peB 610K

Hass .
BH peB 6710k

HeT Npuce_

Ha3B . BH peB 610k-Bx
1..n_Cnnc_Ha3H_

(*) Ecnu vyacToTa BbIAAET 3a Npenesibl HOPMaJibHOro Anana3oHa, 6yayT 3ab10KMpoOBaHbl BCe
3/1IeMeHThbl 3alMThbl, KOTOPbIE NCMOJIb3YIOT OCHOBHbIE 3HAYeHNA UK 3Ha4YeHNs 3-1
rapMOHUKWN. D1eMeHThbl 3alWNThl, NCMOJIb3YloLwmne 3HavyeHnsa CK3, oCTaHyTCS aKTUBHbIMN.
CM. rnaBy «LLMPOKNIA HaCTOTHbLIN Anana3oH».

(**) ITO OTHOCUTCSA TOJIbKO K npubopam c hyHKLUMNEN NIMEPEHNS LLUMPOKOrO YaCTOTHOrO
OnanasoHa.
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4 neMeHTbl 3alnThbl
4.1.2.4 BKkNtoYeHue, BbIKtOYeHME 1 610KMPOBKa MoAYJIeN 3allMThl OT TOKa YTEYKUN Ha 3eMJIt0

4.1.2.4 BkniouyeHue, BbiKJIlOYEeHUE U BNOKMPOBKa MOAyJiel 3aluuThl OT TOKa YTEeUYKM Ha
3eMJo
OYHKLMN 3aWLMThl N0 TOKY 3a3eMNeHns MoryT 6biTb 3ab6/10KMpoOBaHblI MOCTOSHHO

(«DPYHKUMSA» = «HEAKT_») NI BPEMEHHO He TOJIbKO Nt06biM CUrHasnoMm 610KMPOBKU 13
CMMCKa Ha3Ha4YeHUn, Ho N «obpaTHON 6JIOKMPOBKON».
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4 IneMeHTbl 3alnThbl

4.1.2.4 BkntoyeHue, Bbik/lOHYeHME 1 6NOKNPOBKa MOAYJIEN 3alMUThl OT TOKa YTEYKM Ha 3eMJ1i0

BnokK-Ku (**)

Edoc_Y01

Hass = 3lo[1]...[n]

YacToTa HaxoanUTCcA B N Jlax HOpMaabHOro Anana3soHa.(*)(**)

Cm_ gnarpammy: 3auy
3alll. aKT,

@ (Moaynb 66Lu,e|7| 3alUNTbI He OTKJI0YEH 1Ay 610KMpPOBaH)

Hass .

VX Bk
?‘
HeakT_

aAKT_ J
Ha3ss .
Beibop UX

n3MepeHo
paccynTaHo

T

Ha3ss .
3mep. cxem KOHTPp.

HeakT_

aKT_

Hass .
DyHKLUNA

HeakT_

Ha3B . aKkT_
O 4G

aKT_

Hass .
BHBK ®HK

HeakT_

Has3Bs . BHBsK

aKT_

Hass .
BHBAK1

HeT NpucB_

Ha3s . BHBK1-Bx

1..n_Cnnc_HasH_

Hass .
BHBAK2

HEeT NpUCB_

v
=

Ha3Bs . BHBAK2-Bx

1..n_Cnnc_ Ha3H_

Hass .
BH peB 610K hyHK

HeakT_

AKT_ TI

Ha3B . BH peB 6110k

Hass .
BH peB 610k

HeT NpucB_

Hass . BH peB 610K-Bx

1..n_Cnnc_HasH_

(*) Ecnn yacToTa BbINAET 3a Npenesbl HOpMasbHOro AMana3oHa, 6yayT 3ab/0KMpoBaHbLI BCe
3/1€MEHTbI 3alNTbl, KOTOPbIE NCMOJb3YIOT OCHOBHbIE 3HAYEHUS UKW 3HAYEHNSA 3-1
rapMOHUKN. DNEMEHTbI 3alNTbl, UCMOJb3yoWme 3HavYeHnss CK3, oCcTaHyTCH aKTUBHbIMU.
CM. rnaBy «LLMPOKNIA YaCTOTHbLIN ANaNa3oH».

(**) 3T0 OTHOCUTCSH TOJIbKO K nMpubopaM ¢ hpyHKLUMEN N3MEPEHNS LUMPOKOr0 YaCcTOTHOrO

OuVarna3oHa.
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4 neMeHTbl 3alnThbl

4.2 |d — gudpdhepeHumanbHas 3awmTa )a3oBoro Toka

4.2

196

Id — audpdepeHumanbHan 3awmrta PasoBoro Toka

Moaynb anddepeHunanbHOM 3aWnTbl Pa30BOro Toka «ld» nmeet cneayowne
3alWNTHbIE pyHKUKKM no ANSI.

* ANSI 87T

OnucaHme

3alnTHOE YCTPONCTBO obecrnevnBaeT anddepeHLnasbHyo 3alUTy C OrpaHNYeHneM
(hba30BOro Toka N UMeeT MHOXXECTBO HAaCTPaNBAEMbIX XapaKTEPUCTUK MPOLLEHTHOr O
OrpaHNYeHnNst HapacTaHWs TOKa, KOTOpbIe MO3BOJISIOT KOMIMEHCMPOBATbL CTaTUYECKNE U
ANHaMnyeckne rnorpeHocTn. CTaTUYEeCKYO MOrpeLlHOCTb COCTAaBASAT NOrPELLIHOCTH
KannmbpoBKM CTAaTUYECKOro TOKa HaMarHM4YnBaHUA TpaHcopMaTopa U LIenn N3MepeHuns
ToKa. AIMHaMmyeckas NorpeLHOCTb MOXET BbiTb 00yC/IoBIeHa NepeKsIloHYeHNEM
OTBETBJIEHUI N HacbIlLleHeM TT BCeACTBME BbICOKUX TOKOB YyTEYKMU.

Kpome Toro, Mo>XHO BPEMEHHO U3MEHUTb XapaKTEPUCTUKY CTAaTUYECKOro OTKJIIOHYEHUS
BO n3bexxaHne HeHY>XXHbIX OTKJIIOYEHUI BCieACTBME BPOCKOB rapMOHUK Npu nogaye
NUTaHUs, NepeBo3byxaeHnn unm rnybokom HacbiweHUn TT. BpoCoK ToKa OLeHNBaeTCs

MO BHE3aMnHbIM N3MeHeHUsaM 297, 407 rapMOHUK, OTCNEXMBAEMbIM C MOMOLLbIO AaT4MKa
HacblweHns TT. U3-3a nepeBo3byxaeHNA MOXKET BO3HUKATbL 57 rapMoHUKa.

ba30Bbii (ONOPHbINA) TOK

ba30BbIl (ONOPHbLINA) TOK paccynTbiBaeTCa cnegytoumm obpasom:

Sy HomuHanbHas MOWHOCMY rpaychopmamop

I. =1 = =
PTPWITB L U wy  V3-HOMUHAAbHOE HANPANCEHUC Tpgpcpopmamop

OnpeneneHune HanpaBsieHUs

MpuUHATOE HanpaBieHne NokasaHo HuxXe Ha cxeme «ANSI 87TP»: > Puc. 47.

AncdpepenunanbHo-pasHan 3aumTa TpaHcghopMaTopa — BapHuaHT NPUMEHEHUA
87T

B aToM cnydae moaynb anddepeHunansHo-dpasHom 3awmTbl 06HapyXnBaeT Mexxda3Hble
3aMblkaHna B 06MOTKax TpaHchopMaTopa. OuddepeHunanbHasa 30Ha HaXOAUTCA MeXxay
TpaHchopmaTopamum Toka (TT), ycTaHOBAEHHBIMU Ha 06enx CTopoHax TpaHcdhopMaTopa.

DTaJIOHHbIN KOHTYpP A5 oTcyeTa anddepeHumnanbHOn pa3oBon 3aWnNThl NpeacTasnseT
cobon 06MOTKY Ha cTopoHe 1 (W1).
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4 SneMeHTbI 3alnThbl

4.2 |d — puddepeHumnanbHas 3awmTa ha3oBoro Toka

<« 3auimuiaemas 30Ha —
T Wi T W2
w1l w2
—» -
O—H# A——O
MRDT4
cnoTt cnoT
X3 ANSI 87T X4
O6moTka 1 sld« O6bmoTKa 2 2

Puc. 47: ANSI 87T: angpbepeHumnanbHo-ghasHas 3alymTa TpaHcgopmaTopa.

Heo6xonuMbie HaCTPOWKM

lMpumedarHme 1. «ObMoTky W1 TT» cnegyeT NMOAK/OYUTL K TOKOBOMY Bxoay X3 (W1)
yCcTponcTea, a «0bMoTKy W2 TT» — K TOKOBOMY TepMunHany X4 (W2) ycTpoincTea.

3ajanTe napamMeTpbl y4acTka ons TpchcpopMaTopa(l) B BeTBM MeHto [CucTtlap /
TpaHcd_].

3afaniTe napamMeTpbl AuddepeHLnanbHOM 3alnThl B BETBM MeHIo [[apaM_ 3awmThl /
Habop x / Andd 3aww].

CumBonebi

[JaHHble CMMBOJIbI NCMONb3YIOTCA B NOC/AEAYIOLWEM ONMCAaHNN MPUHLUMOB OTKIOYEHNSA
anddepeHumnanbHO-Pa3HOM 3aLnThI.

CuMmBON

Sn

ULL

UL, w1

UL w2

-I_rOCH.,Wl
TTpon., w1
-I_I-OCH.,WZ
TTpon., w2

lp

lp,w1

I, w2

MRDT4-3.7-RU-MAN

ObbsAcHeHue

HoMuHanbHaa MOWHOCTL 3alWmaemMoro obbekTa (HanpuMmep, reHepaTopa Uan
TpaHcdhopmaTopa).

HoMnHanbHOe HanpsiXXeHre 3alluiaemMoro obbekTa (HanpuMmep, reHepaTopa).

HomunHanbHoe Hanpsi>xeHne obMoTku W1 (BbICOKOBOIbTHOWM, BH)
TpaHchopmaTopa.

HomunHanbHoe Hanps>xeHne obMoTku W3 (Hn3koBosbTHOM, HH) TpaHcdopmaTopa.
HoMuHanbHbIA NepBUYHbIN TOK B 06MoTke W1 TpaHcdhopMaTopa ToKa.
HoMUWHanbHbIN BTOPUYHBLIA TOK B 06MOTKe W1 TpaHcchopMaTopa TOKa.
HoMunHanbHbIA NepBUYHbLIN TOK B 06MoTke W2 TpaHcdhopMaTopa ToKa.
HoMUWHanbHbIN BTOPUYHBLIA TOK B 06MOTKe W2 TpaHcchopMaTopa TOKa.

Ba30BbIN TOK (3aBUCUT OT KOHTEKCTA; Kak NMpaBuo, 3TO HOMUHAaIbHbLIA TOK
3awmuaemMoro obbekTa, Hanpumep, reHepaTopa UaM TpaHchopmaTopa).

Ba3oBbIN NN HOMUHaNbHBLIA TOK B 06MoTKe W1 TpaHcdopmaTopa.

Ba3oBbIN NN HOMUHaNbLHLIA TOK B 06MoTKe W2 TpaHcdhopMaTopa.
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4 3neMeHTbl 3anThbl
4.2 |d — gudphepeHumanbHas 3awmTa )a3oBoOro Toka

CumBoOn OObACHeHue

lori,w1 HekomMneHcmpoBaHHbIe ha30pbl MEPBNYHOIO TOKa Ha COOTBETCTBYHOLLEN CTOPOHE.

Ipri,W2

w1 HekoMneHcupoBaHHbIE ha30pbl BTOPUYHOIO TOKa B COOTBETCTBYHOLLEN 0OMOTKe
(W1 vnn W2).

w2
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4 IneMeHTbI 3alnThbl

4.2.1 KpuBas oTKJIOHeHUs

4.2.1 KpuBas oTKNio4YeHus

1d/16
IdH Oman oTkn
Id>>
Id Avwan oTkn
Id[ls2] f------——————————————————————
ld[Is1] 4+ -—————

|
Is/16

Id_z07

Is1= 2-16 Is2=10-16

Puc. 48:  KpuBble OTKJOYEHNSA 3aLUNTHbLIX pyHKUMN «Id» (06nacTb cuHero yseta) n «ldH»
(obnacTb KpaCcHOro yBeTa).

[anee npuBoAsTCA onpeneneHns CUMBOJIOB Ha KPUBOW OTKJIIOYEHUS.

ObnacTb cnHero LuBeTa, AMNanasoH OTKJIIYEHUS 3aLLNTHON PyHKLMUN «Id»
nokasaHHas B > Puc. 48:
(peyb npget o gnddepeHumnanbHOM 3almTe pa3o0BOro Toka,
KOTOpas onNuCbIBaeTCH B 3TON r1aBe).

ObnacTb KpacHOro LBeTa, Anana3oH OTKJIIDYEHUSA 3aWnTHON hyHKUMK «IdH»

nokasaHHas B > Puc. 48:
Peyb noeT o HeorpaHnyeHHoW anddepeHUnanbHON TOKOBOW
3alUMTe C BbICOKOW YCTaBKOW, KOTOPas ONMCbIBAeTCH B
pasgene > «4.3 IdH — HeorpaHuyeHHas
anddepeHumnanbHaa TOKOBas 3aliMTa C BbICOKOW YCTaBKOM».
OTa 3alWmnTHaa PyHKLNA paboTaeT HE3aBMCMMO OT DYHKLIMK
«ld» (n HacTpanBaTb ee HeobXxoaAnuMO OTAEeSIbHO), HO O
MOJSIHOThI NpeACTaB/IEHHbIX CBEOEHNN Ha rpadnukKe NoKasaHbl
o06a Anana3oHa OTKJIIOYEHUS.

CooTBeTCTBYytOLLEE NOPOroBOE 3HAYEHME HACTPONKMN Id>> cMm.
B pa3sgene > «4.3 IdH — HeorpaHn4yeHHas
anddepeHUmnanbHas TOKOBas 3allMTa C BbICOKON YCTaBKOW».

3TO 3HAYMT, 4TO 06bIYHO ycTponcTBo MRDT4 BKAOYaeTCH, Kak
TONbKO Mapa 3Ha4YeHnn guddepeHLmnanbHOro Toka lg u
TOPMO3HOI0 TOKa lg OKa>KeTcs B 30He CMHEero UaM KpacHoro
LBeTa.

gl = ["w1 + 1"w2| OcHoBHOWN gndepeHLanbHbIA TOK.
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4 DneMeHTbl 3aLnThl
4.2.1 KpnBas oTKJIl04eHNs
[Is] = 0.5-|I"w1 — I"w2]| OCHOBHOW TOPMO3HOWN TOK.

OH Tak>)Xe Ha3blBAa€TCA CKBO3HbIM TOKOM HOpPMaJlbHOW
Harpy3ku n BHeWwHux cboes.

lgo = la(lso) icxooHas TOYKa CTAaTUYECKON XapaKTEPUCTUKN OTKIIIOYEHNS
npu lsg = 0.

MNapameTp ana HacTponku: [Mapam_ 3awmnThl / Habop 1...4 /
Ondd 3aw / 1d] «Id(1s0)»

4, minl = ld,min MunHuManbHbIN guddepeHLnanbHbIN TOK,
MaclTabnpoBaHHbIN No 6a30BOMYy TOKY Ip.

MNapameTp ana HacTponku: [Mapam_ 3awmnThl / Habop 1...4 /
Ondd 3aw / 1d] «Id min»

C y4eTOM [@aHHOr0 3Ha4YeHMst HACTPOWKM COOTBETCTBYOLLIEE
3HaYeHue Ha ocu I ByaeT cneayoLwmnMm:

I _ Id,min B IdO
00~ R

ls1 Toyka n3s10Ma KPMBOWM CTAaTUYECKOWN XapaKTepPUCTUKN
OTKJIlOYEHUS.

MNapameTp ana HacTponku: [Mapam_ 3awmnThl / Habop 1...4 /
Oudd 3aw / 1d] «Is1x»

lg1 = Ig(ls1) To4ka n3noMa KpMBOW CTAaTUYECKOMN XapaKTePUCTUKN
OTKJItoYeHNA Npu lsy.

MNapameTp ana HacTponku: [Mapam_ 3awmnThl / Habop 1...4 /
Ondd 3aw / Id] «/d(Is1)»

lso Toyka n3s1oMa KPMBOWM CTAaTUYECKOWN XapaKTepPUCTUKM
OTKJIlOYEHUS.

MNapameTp ana HacTponku: [Mapam_ 3awmnThl / Habop 1...4 /
Ondd 3aw / Id] «Is2»

lg2 = I4(ls2) 3Ha4YeHne CTaTUYeCKON XapaKTepPUCTUKM OTKIIIOHYEHUS Mpu |sp.

MNapameTp ana HacTponku: [Mapam_ 3awmnThl / Habop 1...4 /
Ondd 3aw / Id] «/d(Is2)»

K1, Ko Yrnosble KO3(pPULNEHTHI 419 OBYX COOTBETCTBYOLLNX
Yy4aCTKOB YKJIOHa paboyen Kpnson.

OHW BbIMUCNAIOTCA C YH4€TOM 3adaHHbIX 3Ha4YeHUNn
napaMeTpoB, KaK NMNoKa3aHO gaJiee.

— Idl 'IdO
Kl B Isl
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4 IneMeHTbI 3alnThbl

4.2.1 KpuBas oTKJIOHeHUs

I,-1
K, = d2 dl
2 ISZ'Isl

g MEHHbI TOPMO3HOM TOK (CM. puC. nc. ,

d(H,m) Bpeme OPMO3HOW TOK (C c. '=> Puc. 49)
npencTaBnsoWwmin cobo HacTpamBaeMmoe KpaTHoe 6a3oBoro
TOoKa lp.

I "

1"w1, "w2 CooTBeTCTBYIOLWME KOMMEHCUPOBaHHbIE (Da30Bble BEKTOPbI
BTOPWYHOIro TOKa, MaclwTabnpoBaHHbIe MO NOCTYMalOLWMUM Ha
3awmiaemMbii 06 bEeKT HEKOMMNEHCUPOBAHHbLIM (Da30BbIM
BEKTOPAM TOKa OCHOBHOW ha3bl lpri, w1 ¥ lpri, w2-

Taknum obpasoM, MaTEMATUYECKU XapaKTEPUCTUKY OTKIOHEeHUs anddepeHumnanbHON
3aWNTbl NPOLLEHTHOr0 OrpaHnYeHns a3sbl MOXKHO BbIPa3nTb Kak co4eTaHue Tpex 30H
OTKJIIOHEeHUS.

e Onals < lsmin = Is1*(lg,min—!a0) / (lg1—Iq0):

Iy = Ig i + d(H, m)

e Onalsmin = 1Is <ls1:

(g1 -Tgo) - Is
Isl

Iy=1,+ + d(H, m)

° D,J'Iﬂ IS = Isl:

(IdZ-Id]') ° (IS-ISI)
ISZ'Isl

Iy=1Ig4+ +d(H, m)

Mpwn HopMabHbIX YCIOBUAX AN HEPEHLNanbHbIN TOK O0JDKeH BbiTb HUXe |y, min. Mpn

BHyTpeHHeM cboe anddepeHumnasabHbIi TOK NPEBLICUT TOPMO3HOM TOK, YTO NPUBEAET K
OTKJIOYEHNIO.
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4 SneMeHTbl 3alnThbl

4.2.1.1 3apaHne KpUBOM OTKJIHOYEHUS

4.2.1.1

3apaHue KPpUBOM OTKJIIOYEHUs

ld, min ABNSETCA MUHUMAabHLIM ANpdepPeHLManbHbIM TOKOM, KPaTHO
MacwTabnpoBaHHbLIM Mo 6a30BOMYy TOKY B Lienax audgepeHumnanbHoOn 3aWmnThl C
hba30BbIM OrpaHNYEHNEM OTKJIIOHEHUS, KOTOpPas AO0J/KHa BbiTb yCTaHOB/IEHa Ha OCHOBE
cTaTuyeckom ownbkn (6e3 owmnbkm Harpy3km, Toka HaMarHM4YMBaHMA TpaHcopMaTopa 1
N3MepeHunsa WyMa Lenu).

K1 v Ky gBASAOTCA OrpaHNYnMBatoWLMMmM yraoBbiMn Ko puumeHTaMmu, KoTopble
onpepensaTca HacTporkamm lg(lsp), lg(ls1) 1 lg(ls2) cnenyowmm obpasom:

k= Lol 1) =1y 1) |

Icl

I Tp) —1g( 1) |
K2
(IC2_‘[61)

Bce napamMeTpbl TOKa Bblpa)kaloTCsA Kak KpaTHble 3HavyeHusa 6a3oBoro Toka (lp). ba3oBbii

TOK PaCCHUTbIBaAETCA BHYTPEHHUMIW CpeacTtBaMm ncxooa m3 HOMWHAJIbHON MOLLHOCTU 1
Hanpsa>XeHunsa 3allnaemMoro obbekTa, YKa3aHHbIX B MEHIO NapaMeTpoB y4aCTKa.

ONa HACTPOMKM XapaKTEPUCTUK OTKIOYeHNS ha30Bon auddepeHLmasbHON 3aLlnThbl
TpaHcdhopmaTopa 87 cnenyeTt Ucnosib3oBaTb 6a30BbI TOK Ip = I wi.

202

3HayveHunsa napameTpos lg (Isg), Iq (Is1) 1 Ig (Is2) HacTpamBaloTCA coraacHoO NpUBEOEHHbIM
hanee npouenypam.

* Ncnonb3synTe lg (Isg) B Ka4yecTBe MMHMMasbHOroO anddepeHLnanbHOro Toka
OTKJII0YEHUSA (HaYasbHas TOYKa XapaKTePUCTUKN OTKIIIOYEHNA HaxoauTca npu IsO =
0).

¢ BbibepuTte yrnosoi koagpdunumeHT K1 (06b14HO 50%).

* PaccunTainTe 3HaveHune g (ls1), ncnonbsys lg (lsg) 1 Ki:
lg (Is1) = lg (Isp) + ls1-K7.

* BbibepuTte yranoson koahpumumneHT Ky (06b14HO 100%).

e PaccuymTanTe 3HaveHune lq (ls2), ncnonb3ys lg (Is1) n Ky:

lg (Is2) = g (Is1) + (Is2-1s1)-K2.
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4 IneMeHTbI 3alUnThbl

4.2.2 KomneHcauunsa asopa

4.2.2 KoMmneHcauusa c¢pasopa

Heobxoanmmo NOMHUTL: [laHHbIe 3TOro pasaesa NpUMeHUMbI, TOJIbKO eC/in B
ondgdepeHLmanbHON 30He MMeeTCsa TpaHcdopmaTop.

[dnsa KomneHcauum )a3opoB ONOPHOW CTOPOHOWN ABASETCA NiaTa niMmepeHus toka W1.

KomneHcauunsa a3HbliXx TOKOB ha3opa BbIMOJIHAETCS aBTOMaTUYeCKM 1 BKJIOYaeT B cebs
KOPPEKTUPOBKN aMNANTY bl 1 ha3 Ha OCHOBE MapaMeTpoB yYacTKa.

KoMneHCMpOoOBaHHbIA ha30p BTOPMYHOIO TOKA Ha cTopoHe W2, NpUTOM 4TO B KayecTBe
3ajatoLLen ncnosbsyetcsa obmoTka W1, MOXXHO Bblpa3nTb cieaylowmm obpasom.

TT e, w2 KoMmmeHcauns BennyvHsbl.

ULL,WZ I
= BT12

I .
- b Urpwi(l +ITep_otB_) TTocu w1

KomneHcauwusa yrna, npu
KoTopoun napamMeTp Tphase Shift(n)
npencTtaenasieT cobomn
KOMIMJIEKCHbIA MHOXUTEJb Kak
cneacTBMe HaCTPOMKN
BEKTOPHOM rpynmnbl
TpaHchopmaTopa.

_I B2 = T(I)a30BbII71 cmBur(n) _I BT2
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4 neMeHTbl 3alnThbl
4.2.3 PaccornacoBaHue TT

4.2.3

PaccornacoeaHue TT

Heobxoanmo NOMHUTL: [laHHbIe 3TOro pasgena NnpuMeHUMbI, TOJIbKO €CJin B

ondgdepeHLmanbHON 30He MMeeTcsa TpaHcdopmaTop.

Hn oounH 13 hakTOPOB COrJlacoBaHUA aMrJINTY L HEe O0JIKEH MpeBbilwaTb 3HavyeHune 10.

_ TTOCH.,WI
kTTl = W =10
n

_ TTOCH.,WZ
krry = —J5% <10

CoOTHOLWEHVE MeXxay MaKCMMalslbHbIM U BTOPbIM MO BeJINYMHE KO3 duumeHTamMm
COrjlacoBaHUA aMManTy 4 He OOJIDKHO NpeBbIlWwaTh 3HaYyeHue 3.

204
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4.2.4

4 IneMeHTbl 3alnThbl

4.2.4 ®a3oBas KOMMNeHcauus

da3oBasg KOMNeHcauus

Heobxoanmmo NOMHUTL: [laHHbIe 3TOro pasaesa NpUMeEHUMbI, TOJIbKO eC/in B
anddepeHunanbHoOm 30He UMeeTCs TpaHchopmaTop.

Mpwn pacyeTe ycTtponcteom MRDT4 hazoBoin komneHcauum obmotka W1 npnHnmaeTtcs
Kak 3ajatlowasn. BekTopHas rpynmna 3aBUCUT OT HanpaBJsieHus HabnoaeHns.

Mpwn HacTporke napameTpa [CucTMap / TpaHchopm] «Casur ¢pa3» yKasblBaeTCAa yron
(kak KoahdunumeHT B 30°), Ha KOTOPbLIN CTOpoHa W2 oTCTaeT OT CTOopoHbl W1.

Tunosas Tabnunyka TpaHcgopmaTopa

XapaKTepucTuKK, ykasaHHble Ha TUMOBOW Tabinyke TpaHchopMaTopa (BeKTopHas
rpynna, TUn noakatoyeHns, Hanpumep, Yd7) Bcerfa oTHOCATCS K NepBUYHON o6MOTKe.

Ona yctponcts HighPROTEC ctopoHa W1 cooTBeTCTBYEeT CTOPOHE BbICOKOIrO
Hanps>XeHus, No3TOMY NPWU UCMNob30BaHUKM ycTporncTea MRDT4 TT, HaxoAaLWwWMNCA Ha
CTOpPOHE BbICOKOIrO Harps>XeHns, peKkoMeHAyeTCs NoAKJI0YaTb Yepes KJIeMMbl pa3beMa
X3, a TT Ha CTOPOHE HN3KOro HaMpsXKeHUs — K pasbemy X4. (CM. Takxe 5> «4.2.7
MpuMep HaCTPOMKM PYHKLNN AnddepPeHLNaNIbHON 3alnTbl A58 TpaHChopMaTopa»).

3apaHHasa nocnefoBaTenbHOCTbL a3 [CucTlap / O6wme HacTponku] «Yepea ¢a3»
NCMONb3yeTCsq BHYTPEHHUMIN pecypcaMn Ansa pa3oBor KOMMNEHCaLWM, TO eCTb NMpw
HaCTpoWKe rpynnbl COeAUHEHNN MOXKHO He obpalllaTb Ha HEee BHMMaHMe.

MRDT4-3.7-RU-MAN MRDT4 205



4 SneMeHTbl 3almnThbl

4.2.5 YcTpaHeHune HyneBoWn nocnefoBaTelbHOCTH

4.2.5

206

YcTpaHeHue HyJIeBOM NOCJ/1eA0BaTEJIbHOCTH

Heobxoanmmo NOMHUTL: [laHHble 3TOro pasaesa NpUMeEHUMbI, TOJIbKO eC/in B
anddepeHunanbHoOM 30He UMeeTCs TpaHchopmaTop.

TOKN Hy/1IeBOW MOCNe[0BaTE/IbHOCTM A0JIXKHbI ObITb YyCTpaHeHbl BO n3bexxaHue
OTKJIIO4YEHNS C NOMOLLbIO (ha3oBon AnddepeHLMasbHON 3aLlUNTbl B pe3yJsibTaTe BHELIHNX
cboes. 13-3a 3aMblKaHUI 3a 3eMJ1I0 TOK HYJIeBOW Nocne0BaTe/IbHOCTU UMeeTCs TOJ/IbKO
B To 06MOTKe TpaHcopmaTopa, HYy1IeBON NPOBOS KOTOPOW 3a3eMJIeH, HO B
He3a3eMJieHHON 06MOTKe OH OTCYTCTBYET. AuddepeHumasnbHbin TOK, BbiI3BaHHbIN
pa3nnyHbLIM 3a3eMJIeHeM ABYX KOHTYPOB 0O6MOTOK, MPUBOAUT K HapYyLLUEHUIO
HOpMaJibHOW paboTbl AnddepeHUnanbHON 3alWnTbl, €C/iM 3TOT TOK NpeaBapuTEesIbHO He
CKOMMeHCMpOoBaH (oTBeneH). [N 3alNTHOro yCTponcTBa He TpebyeTcs, 4Tobbl TOKMK
HyJIeBOW NocnefoBaTesIbHOCTUN YCTPaHAIUCh BHeWwHe. OHM TakXXe aBTOMaTU4Yecku
YCTPaHATCA BHYTPEHHE B COOTBETCTBUM C NapameTpamn yvacTka «WI1 Coen /3azems_»
n «W2 Coen_/3azemn_».

Iw1” =1lwi — lo,w1

Iw2” = lw2 — lo,w2

MRDT4 MRDT4-3.7-RU-MAN



4.2.6

Puc. 49:

4 SneMeHTbl 3alUnThbl

4.2.6 OrpaHuyeHune npu nepexoHblx npoueccax

OrpaHuyeHMe Npu NepexoaHbIX npoueccax
BPEMeHHoe OorpaHn4YeHune

3alnTHOE YCTPOMCTBO TakXKe NMeeT (PYHKLINI0 BPEMEHHOI0 OrpaHNYeHns aNs

nocnenytollero obecnevyeHns auddepeHLUmnanbHON 3alUTbl OrPaHMYeHHOro NpoLUeHTa

hasbl OT rapMOHUK M NMPOYNX NepexofHbIX MPOLLEeCCOB, TAaKUX KakK HacbliweHne TT.
BpemMeHHOe orpaHuyeHue, ecav BKOYeHO, NpubasnseT K obLiemy orpaHnyeHuto
KOHCTaHTy d (H, m).

B rpachnyeckom Bbipa)KeHUn KpBas CTAaTUYECKOro OTKJIIOYEHUS BPEMEHHO MOBbILLAETCSA

Ha d (H, m), npn 3TOM 4YyBCTBUTEJIbHOCTb PYHKUUN anddepeHLnasibHON 3aWnThbl
CHUXKaeTcs.

A

Id/16

Ouan oTkn

77777 Id[Is1]

Id min’
1d[I1s0]’

O
PRad
.

dls1] OnanasoH ctabunusauum
********** s

Id min
Id[1s0]

e
Prad
-

>

Is1 =216 Is2 = 10-16 Is/16

BpemMmeHHOE ANHaMUYECKOE MOBbILLIEHNE CTATUYECKUX XapaKTEPUCTUK OTKITIOYEHUA.

MepexoaHblie NpoLecchl MOryT BbIThb BbI3BaHbl B CNEAYIOWMX CyYasX.
* [psaAmMoe BKOYeHMEe TpaHchopMaTopa (3chdekT bpocka).

* MHoyumpoBaHHOe nepepacnpeneneHme 6pocka Toka BCeaCcTBUE BKJIIOYEHNS
cocenHero TpaHcgopmaTopa.

e HacbiweHune TT.

BpemMeHHoe orpaHnyeHne MoXeT BbiTb BbI3BaHO B C/IeAYHOLMNX CyYasiX.

Id_Z17

 Tpurrep 2°% rapmonuku [Mapam_ 3awuTsl / Habop 1...4 / Oudd 3aw, / Id] «CTab H2»

«aKT_>», a NMpoueHT 20|7' rapMOHMKW MpeBbIWaeT npenejibHoe 3Ha4YeHne.

 Tpurrep 4°% rapmonunku [Mapam_ 3awuTsl / Habop 1...4 / Oudd 3aw, / Id] «CTab H4»

«aKT_>», a NpoueHT 40|71 rapMOHMKW MNpesBbillaeT npenejibHoe 3Ha4YeHne.
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4 neMeHTbl 3alnThbl

4.2.6 OrpaHu4yeHuve rnpu nepexonHbiX npoweccax

208

 Tpurrep 5°% rapmonunku [Mapam_ 3awuTsl / Habop 1...4 / Oudd 3aw, / Id] «CTab H5»
«aKT_», @ MPOLEHT 5°Y rapMOHMKM MpeBbIllaeT NpeaesbHoe 3HaYeHue.,

e Tpurrep HacbiweHna TT [Mapam_ 3awmTel / Habop 1...4 / Audd 3aw / 1d] «CTabu.
Hacbil. TT» «aKT_», N UMEeT MeCTO BHeLWHU cbon ¢ HacbiweHnem TT.

C nomoLubio NnapameTpa [MNapam_ 3awmnTsel / Habop 1...4 / Audd 3aw / 1d] «Kpoccb»
MO>XHO YKa3aTb, byayT M rapMOHNYECKUIN CUTHA UM HacbiweHne TT B Nnpegenax
o4HON ha3bl BPEMEHHO OrpaHNYeHbl TONLKO B Npeaesiax gaHHom a3kl nnn bygert
BbIMOJIHEHA NepeKkpecTHasa 61okmnpoBKa (B 3 da3zax).

OTcnexxnBaHune rapMOHHNYEeCKNX UCKa>keHun

3HayeHne BpeMeHHOro orpaHny4eHns npeactasnsaeT cobon kpaTHoe 6a30Boro Toka Ip.

MpoueHTHas fons 201, 407 1 504 F3pMOHUK MO OTHOLLEHMIO K 6a30BOMY TOKY MOXKET
Bbl3BaTb BPEMEHHOE OrpaHmnyeHune. Kaxkaas 3afeiicTBoBaHHas MYHKLUA OTKIOYEHNS
NPV BOSHUKHOBEHUW FrapMOHUK [O/KHa 6biTh BKJIOYEHA, @ NPOLEHTHAs L0/ FapMOHUKM
MO OTHOLUEHMIO K 6a30BOMY TOKY A0/>KHa MPEBbILLATbL 3aAaHHbIN Npeset.

Bonee Toro, yHKuMK cpabaTbiBaHNA Npu 200 |y 500 rapMoOHMKaX MOXHO HAaCTPOUTb
OTOENbHO C pPa3/IMYHbLIMU YPOBHAMMK cpabaTbiBaHUA ANS nNepexonHbixX («H2 YcT», «H5
YcT») n NoCTOoSAHHbIX («H2 CTa», «H5 CTa») rapMoHuK. NepexogHoe orpaHmnyeHue
aKTNBHO B Te4yeHne onpenesieHHoOro BpeMeHn «t-HeycT» C MOMEHTa BKJIIOYEHUS.
HacTpoliky cnefyeT BbINOJHUTbL COrJlaCHO OXXKMAAEMOW NPOA0/IKUTENbHOCTN Bpocka
Toka (IH2). Hanpumep, ona ocobbix BapuaHTOB NMPUMEHEHNSA, TakKMX Kak rpynna
aBTOTpaHCc(opMaToOpPOB, OHA MOXXET BapbUpoBaTbCA OT NpuMepHo 1 nodtun o 30 cekyHA.

MocToAHHOE rapMOHNYECKOe OrpaHNYeHne 0CTaeTCs aKTUBHbLIM MO UCTEeYeHNN TanMepa
«t-HeyCT», eC/IN TOJIbKO NPEeBbILLIEHO OAHO 13 NOPOroBbIX 3HAYEHUN A1 MOCTOAHHOIO
rapMOHNYECKOro nckaxxenms («H2 Crta», «H4 Cta», «H5 Cta»).

OTcne>xkuBaHme HacbiweHmnsa TT (ctabunumsauma npu HacbiLeHun TT)

Kpome TpurrepoB BPEMEHHOIO OrPaHNYEHNS FTAPMOHNK 3alNTHOE YCTPONCTBO MMeeT
APYryto pyHKUNo — cTabunusaunm npu HacbiweHun TT. B TeyeHne HeboNbLLOIO
NMPoOMeXXyTKa BpeMeHM Nocsie BKJIYEHUA HacbiweHua TT nocne Kaxkgoro rnepexona
yepes Hy1eBOW ypoBeHb TOKa TT nepepaeTt curHan 6e3 notepb KU3-3a HacbiWeHUs. B 3To
BpPEMSsI MOXKHO MPOBEPUTb HasIMyMe BHELIHEr0 NN BHYTpeHHero cbos. MNMpn BHeWwHeM
cboe nocne nepexofa 4Yepes HysieBOe 3HaYeHne CTabnnnsnpyowmn ToK yBeIM4YNBaETCS,
Torga Kak guddepeHumnanbHbIi TOK OCTaeTcs Ha Hyne. Mpn BHyTpeHHeM cboe nocne
rnepexoda 4Yepes HoJb YBENYMBAOTCHA 06a 3HaYeHus.
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Bo3HuKHOBeHMe cbos

MRDT4-3.7-RU-MAN

I'TA]

I [A]

4 IneMeHTbI 3alnThbl

4.2.6 OrpaHuyeHune npu nepexoHblx npoueccax

w1 W2

0 0,01 0,04 0,05

\ /
\ /
N/

Is=0,5-1IW1-1W2

: /
1 /
~\/

0,01 0,02 0,05

-~
A
1d_220

Xapaktepuctuku Id v Is npu HacbileHnn Ha ctopoHe W1 TT nipu BHewHeM cboe.
Ha4ano BpeMeHHOro nHTepsaia 6e3 HacbiLeHNs

Hayano HacbiweHns

OTcyTCTBME HacbILEHMSA NOCe nepexona vyepes Honb: Is>0, 1d=0

HavanbHasa cTagusa HacbliweHus: ld>Is

C noMoLbio yHKLUKN cTabrunmsaunm oueHNBaeTCsa KaXKabli nepexon Yepes HoJlb, ecnum
obHapy>XeH BHelWHN cbon 1 cnegyeT 3anyCcTUTb WU NPOAJINTb BPEMEHHOE
orpaHnYyeHne, ecsin OHO Y>Ke BKJII0YEHO. ECin 0BHapyXNTCst BHYTPEHHMA COOM,
orpaHmn4yeHne cHMMaeTcsA. bbiBaeT, 4TO 1 3HavYeHue Id, 1 3Ha4YeHune |s yBenn4neaeTcCs
nocne AByX NepeceyvyeHuin Hyna noapan.

OrpaHunYeHne HUKOrga He 3anyckaeTcsa npu BHyTpeHHeM cboe, 1, cnefoBaTesbHoO, B
3TOM CJlyyae 3a4ep>XKN OTKJIIOYEHNS He nponcxoamnT. OgHaKo ecnm BHYTPeHHU cbon
BO3HWUKHET BCJIeACTBME BHELLUHErO U NpY 3TOM y>ke ByaeT 3anyLeHo orpaHnyeHune,
OTKJIOYEeHUe gnuddepeHumnanbHON 3alUThl MOXKET 3a4ep)XaTbCsa Ha 1-2 ynkna.

C nomolbto NapameTpa «b1ok. cTabui. Hackil. TT» KOPPEKTUPYEeTCS MakCUMasibHas
ONNTENbHOCTL CTabunmsaumn. Tanmep 3anyCckaeTcs, ecsiv BpeMeHHOoe OrpaHnyeHmne
BKJIlOYEHO cpabaTbiBaHMeM hyHKUMN cTabunmsauunmn. Mo ero nctevyeHun ctabunmsauyms
npekpaLlaeTcs He3aBUCUMO OT TOro, 06Hapy>XeHbl 1N BHeLWHne cbon. HacTpoiiky
[aHHOro Tanmepa (Kak 1 gpyrme 3aBMCUMOCTM) cefgyeT CKOOPAMHUPOBATb C
MaKCUMaJibHbIM BpEMEHEM YCTpaHeHUs BHelHero cbosl.

Mocne oTkA4YeHUsa cTabunmsaynm cnepyowmnin ee UMKA MOXXHO byaeT 3anycTuTb
TOJIbKO Yepes3 oOHYy CEKYHAY.

MRDT4 209



4 DneMeHTbl 3aLlNThI
4.2.7 MpumMep HaCTPOKN hyHKLUN AnddhepeHLnanbHON 3awmTbl Ana TpaHchopMaTopa

4.2.7

210

MpuMmep HacTpouku pyHKuum anddepeHunanbHOU 3aLLUTbI AN
TpaHccopmaTopa

34ecb ONUCbIBAaETCA HAacTponkKa Moayna anddepeHunanbHom 3awmnTel. Ocoboe
BHUMaHWe yaenseTcsa hyHKUNOHaNbHOCTN anddepeHumanbHonm 3awnThl. Jns paboTol
3alNTHOro yCcTponcTBa TpebyeTcs ykasaHMe NpakTUYeCKN BCEX NPUBEAEHHbIX Ha
3aBoACKOM Tabnnyke faHHbIX gna obecrnevyeHns onTUMasibHON HACTPOMKMN
andpepeHunansHom 3awmnTbl 63 NCnonb30BaHUSA BCNOMOraTesIbHOro TpaHcgopMaTopa
M MPOYNX MHCTPYMEHTOB, TaKMX, Kak oTBeTBNeHe 06MOTKKM TT (MM aHaNoOroBbIX perne,
KOTOpblE NCMONb30BaJINCb paHee).

370 nMpPMBOOUT K TOMY, YTO peJsie aBTOMaTUYeCKN YHUTbIBAET cliegytouine 4ncsioebie
3Ha4eHun4.

e KoappunumeHT TT 1 ero oTKJIOHEHUE OT CUJIbl TOKa MOJIHOM HAarpy3KM Ha Kak4owm
obmoTKe.

¢ KoadhpuumeHT TpaHcopmMaTopa C y4ETOM aMMINTYAbl U BEKTOPHOM rpynmnbl
TpaHchopmaTopa.

* I3ameHeHMne KoahpuumMeHTa Npm CMeLeHnn nepeksoyaTens OTBETBEHNN.
Bce 370 KOMNeHCUpyeTCcs BbIYNCANTENbHLIM 06pa3om.

[CucTtNap / TpaHcd ] «SN»: HOMUHaNbHasA pac4yeTHas MOLLHOCTbL TpaHcdopMaTopa,
OCHOBa OJ1a pacyeTa TOKa MOJIHOW Harpys3kKu 3TOro TpaHcgopMaTopa.

Mpumep. «SN» = 78 MBA

[CucTtNap / TpaHcoh | «HomuHan W1 (BH)»: HOMMHanbHoe Hanps>XeHue TpaHcopmaTopa
Ha nepBunYHOM obMoOTKE.

Mpumep. «HomuHan W1 (BH)» = 118 kB

[CucTtNap / TpaHcd ] «HomuHan W2 (HH)»: HOMUHanbHoe Hanps>XXeHne TpaHcdopmaTopa
Ha BTOpu4yHo obmOTKe.

Mpumep. «HomuHan W1 (BH)» = 14,4 kB

C NOMOLLBIO 3TUX TPeX 3HAa4YEeHUN PacCYNTbIBAETCS TOK MOJHOM Harpy3ku lp, KOTOPbIN
onpenenseTcsa Kak TOK NOJIHOM Harpyskn A8 MakCUMasibHO AOMNYCTUMOW MOJIHOMN
MOLLHOCTW TpaHchopMaTopa. Ona Kaxkaon obMOTKM CyLLLEeCTBYET CBOMN TOK MOJIHON
HarpysKu, HO pe3ynbTaTbl AnddepeHUnaNbHON 3alnThl BCerga otobparkatoTcs
OTHOCUTEJIbHO 3HavyeHus |b obmMoTku 1.

Mpumep.

78000000 BA
Ib=1Iby, = =381 A
W17 W3 . 118000 B

Ip = TOK noaHon Harpy3ku (TMH no oTHoweHnio K 06MoTKe W1, KoTOpas, B 3TOM
npumepe, ABASETCA NepBnYHON 0bMOTKOM TpaHchopMaTopa).
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4 SneMeHTbl 3alUnThbl

4.2.8 'pynnbl coeaANHEHUI

4.2.8 Fpynnbl coeauHeHUn

[CucTtNap / TpaHce ] «W1 Coen / JonycTuMble 3Ha4YeHUS:
3azems_»
* «Y» - 3Be3aa (coegnHeHmne rpynn nepBuUYHbIX
06MOTOK)

* «D» - TpeyrosibHUK (coeMHEHNE rpynn NepPBUYHbIX
0ObMOTOK)

* «Z» - 3ursar (coeamHeHue rpynn NepBuYHbIX
0bMOTOK)

* «YN» - 3a3eMneHHas 3Be34a (coegnHeHune rpynn
nepBnYHbIX 0BMOTOK)

* «ZN» - 3ursar c 3a3emMieHneM (coegnHeHne rpynn
nepBnYHbIX 0BMOTOK)

370 HaCTpOI7IKa 018 CXeMbl noakA4YeHnn obmMmoTkn W1 n ee COCTOAHMNA 3a3eMIEHUS.

[CucTtNap / TpaHcd_] «W2 Coen_/ JonycTuMmble 3Ha4YeHMnS:
3azems_»
* «O» - 3Be34a (coeguHeHne rpynn BTOPUYHbIX
obMOoTOK)

* «d» - TpeyronbHUK (CoeanHeHne rpyrnn BTOPUYHbIX
0bMOTOK)

* «z» - 3ur3ar (coegnHeHne rpynn BTOPUYHbIX
obMOTOK)

* «yn» - 3a3eM/ieHHas 3Be3a (coegnHeHne rpynn
BTOPUYHbIX 06MOTOK)

* «zn» - 3Ur3ar c 3a3emsieHneM (coeguHeHNe rpymnn
BTOPUYHbIX 0OMOTOK)

9TO HacTpoMKa ANA CXeMbl NoAKIII0YEHNN 0O6MOTKM W2 1 ee COCTOAHUSA 3a3eMJIeHMS.
CovetaHune «W1 Coeg_/3azemn_» n «W2 Coen_/3azems1_» NO3BOJISET y4UTbIBaTb BCE
BO3MOXXHble€ CXeMbl (PU3NYECKOro coeiMHEeHNA NoBbILaOLWNX TPaHCHOPMaTOpPOB.

«YN» nnn «ZN» o3Ha4vaeT, 4TO HenTpanb TpaHCcHOopMaTopa CoeAnHEHa C 3a3eMJIEHMNEM
Ha cTopoHe W1.

«YN» UM «ZN» 03HaYaeT, YTO HeNnTpasb TpaHchopMaTopa coegnHeHa C 3a3eMJIEHNEM Ha
cTopoHe W2.

[CucTNap / TpaHco | «Casur ¢gas» JonycTumsble 3HadyeHunsa: O, ..., 11
Cosur a3 HacTpamBaeTcs KpaTHOo 30°, n TaknMm obpasoM onpenenseTcs yros, Ha KOTOpbIN
Hanps>keHne Ha cTopoHe W2 oTCTaeT OT Hanps>XeHus Ha ctopoHe W1.

HoMepa cTaHOapTHbIX NpegnoYTUTEsSIbHbIX TUMNOB TPaHCOPMaTOpPOB CM. B pasaene

«®a3oBas KOMMNeHcaunsa».

Onsa coegnHeHun (Y, y, Z, z) HENTpPanb MOXeET ObiTb Kak NoacoegnHeHa, Tak N He
noacoednHeHa K 3a3eMJsieHuto. B uesioM cyuwecTByeT pa3nmyme mexny HedyeTHoiMu (1, 3,
5, ..., 11) n 4yeTHbIMK (O, 2, 4, ..., 10) HOMepamMun coegnHeHUn. BmecTe co cxemon
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4 3neMeHTbl 3anThbl
4.2.8 I'pynnbl coeANHEHNI

coegnHeHus (y, d Uam z) n cocTosHNEM HernTpaan TpaHchopMaTopa NPUHMMAIOTCS
cnenytouine onpeneneHus.

* [pn nepenaye c 06MoTKM 1 Ha 06MOTKY 2 TpexdasHaa CMMMeTpUyHas cnctema I1
BpallaeTCcs MPOTMB YaCOBOW CTPENKM (MPMMEHNMO K nocsiegoBaTesibHOCTU a3
ABC).

¢ [pn nepenayve c o6MoTKN 1 Ha 0O6MOTKY 2 TpexdasHasa CMMMeTpPUYHas cnctema 12
BpallaeTCs No 4YacoBOW CcTpenke (MpUMEHNMO K nocneposaTenbHoCcTU ha3 ABC).

e [MoakntoveHne TpaHchopMaTopa K oTpuuaTenbHO Bpallatowencsa cncteme (ACB)
YYNTbLIBAETCS COrJlacHO NapaMeTpy.

e TpaHcchopMaLmMsa CUCTEMbI Hy/1IeBOW nocsiegoBaTesnbHOCcTKU |0 3aBnCHT OT
coeanHeHns obMoTOK.

o Tonbko (Y, y, Z, z) — coeanHeHNs nNpeayCcMaTpUBalOT BHELLUHIOI TOYKY
HenTpanu.

o TONbKO eCcnn JaHHaa HenTpasbHas To4YKa coefMHeHa C 3a3eMJieHneM (Ha 4To
yKa3biBaeT 4obaBo4yHOe «n» B HAaCTPOMKax rpynmnsl 06MoToK (Mpumep: Dyn)), u
B KOHTYpe, K KOTOpPOMY noacoegmnHeHa obmMoTKa, 4OCTYMNHO, MO KpaHen Mepe,
elle o1HO coenHeHne C 3a3eMneHneM (Hynesas nocnenoBaTesIbHOCTb —
COOTBETCTBEHHO, BO3MOXXEH TOK 3a3eMJIeHNs);

o TosIbKO ecniv 06e 06MOTKN TpaHcopMaTopa A0MNYyCKaloT TOK 3aMblKaHUS Ha
3eMJIl0, TOK HYJIeBOW MocNefoBaTe/IbHOCTU MOXXET TPaHCHOPMMPOBATLCS C
0AHOV CTOPOHbI TpaHcopMaTopa B Apyryto 6e3 ha30Boro cMeLleHus.

¢ HeyeTHble rpynnbl coegnHeHnn cosgatoTcsa no cxemam Dy, Yd, Yz, Zy.
e YeTHble rpynnbl coegnHeHuUn cosgatotca no cxemam Yy, Zd, Dz, Dd.

* 3Ha4veHus nMnapaMeTpoB I'IepBI/I‘-IHOI7I o0bMOTKK aBnatoTCA 6a30BbIMU npu
OT06pa)KeHVII/I NN OLLEHKE OTHOCUTESIbHbIX 3HAYEHWNA.

KoapdpurumeHT TpaHchopMaLum MOXKHO U3MEHATbL NPU NOMOLLN NepeksovaTens
OTBETBIEHUA.

[CucTtNap / TpaHco ] «lep_oTB_» JonycTumble 3HavYeHnsa: —15%, ..., 15%

MepekntoyaTenb OTBETBIEHUN N3MEHSET KOIPHUUNEHT TpaHCHOPMALUN MO HAMPSXKEHWIO KTap.

X _ By wi (1 + IlepekaouamenvomeemeieHull)
OmeemeseHue ~—

B LL,W2

B OCHOBHOM HY>XHO BbINOJIHUTL CJ/iedyloLime pacyeThl Nnepen pacyieToM
AnddepeHumnanbHbIX U OrpaHMYNBAIOLLNX 3HAYEHUA DYHKLMN AnddepeHLnanbsHOon
3alWKnTLl TpaHchopmaTopa.

* [10BOPOT M3MEPEHHbIX 3HAYEHNIN 0BMOTKIN 2 MO OTHOLLUEHUIO K OMopHO obmMoTKe 1
MPOTMB YaCOBOW CTPeKM ¢ yranom nosopoTa (0...11) x 30 °.

e KOppeKumMsa N3MepPeHHbIX 3Ha4YeHNN NapamMeTpoB 0OMOTKN 2 C y4eTOoM
HecornacosaHHOro KoagppuumneHTa TT.

e Koppekuusi U3MepPeHHbIX 3Ha4YeHU nNapamMeTpoB 0OMOTKN 2 C y4eTOM CoeiuHEeHNS
obmoTkuM (y, d, z).
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4 IneMeHTbI 3alnThbl

4.2.8 'pynnbl coeanHEHUI

» KoppeKkuusa n3MepeHHbIX 3Ha4YeHUn 1 n 2 06MOTOK COrlacHO COeANHEHUIO HeNTpanu
N COCTOSAHMIO 3a3eMeHmns (YyCTpaHeHne TOKOB HYJIeBOW MociiefoBaTesIbHOCTM).
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4 neMeHTbl 3alnThbl

4.2.9 ABTOMaTM4eCKne pacyeTbl: aMNINTyAbl, BEKTOPHbIE FPYMMbl U yCTPaHEeHMe HYNeBON Nocef0BaTeIbHOCTH

4.2.9 ABTOMaTUUYeECKUe pacyeThbl: aMNJIMTYyAbl, BEKTOPHbIE FPpynnbl U
yCTpaHeHMe HYJIeBOM NocJsienoBaTesibHOCTHU
PacyeTbl MOXXHO BbINOJIHATL C MOMOLLLIO MaTpuL,. HeobxoanMMo BbINOAHUTL TpU LIAra.
* 1. KoppekTupoBKa aMMinTy bl C y4eTOM BCeX KO3(hpuumneHToB TpaHCchopMau
(noBblwatowmnin TpaHcopmaTop 1 TT).
* 2. CKOppeKTUpoBaTb YroJl BEKTOPHOW rpyrnmnbl MyTEM COOTBETCTBYIOLLEro BpaleHns
Tpexda3HOn CUCTEMBI.
* 3. B cnydyae HeobxoaMMOCTU YCTPaHUTb TOK HYE€BOW MOCeA0BaTeNbHOCTU (3TO
MPUMEHNMO K MEePBUYHON U BTOPUYHON 0BMOTKaM).
Mpunmep 1.: Koppekumsa aMnanTyobl:
I = I koo k.= TTOCH.,W2 A Ib,Wl — TTOCH.,W2 . ULL,WZ
- Br2 = Br2 0 © Ib,WZ TTOCH.,Wl TTOCH.,Wl ULL,Wl( 1+ Hep_ OTB_)
Mpumep 2.: Koppekuns BEKTOPHONW rpynmbl
KoppeKunsa BEKTOPHOW rpynnbl paccyMTbiBaeTCAa No cieaywwmm popMmynamMm n Mmatpuuam
npeobpasoBaHuns:
_I ;’)TZ = [T®a3OBLH7I COBUT ] ’ _I ,BTZ ’ [T®a3OBHﬁ COBUT ] - [TO,l,Z...ll ]
YeTHble rpynnbl COeAUHEHUNA HeuyeTHble rpynnbl COeAUHEHUN
[1 0 O] 1 [1 -1 0]
To=]1010 T,=—=-/10 1 -1
0 01 V3 -1 0 1.
[0 -1 0] 1 [0 -1 17
T,=[0 0 -1 Ty3=-%-(10-1
-1 0 O V3 -1 1 0
[0 O 1] 1 -1 0 1]
T,=|100 Ts=—=-|1-10
010 V3 10 1 -1
-1 0 O] 1 -1 1 0]
Te=[0 -1 0 Ty;=7=-(0-11
[0 0 -1 V3 11 0 -1
[0 1 O] 1 [0 1 -17
Tg=100 1 To=7=-|-1 0 1
100 V3 11 -1 0
00 -1] . 10 -1
T10=-1 00 T11=_'-1 1 0
0-10 V3 0-11

Tabn. 1: Koppekuunsa BEKTOPHOW rpynrbi:

214

Mpumep 3.: YCTpaHeHNEe HYJIEBOWN NMOCNAen0BaTENIbHOCTU (YCTpaHeHMe ToKa 3aMblKaHUs
Ha 3eMJ110, €C/ZIM OH MOXXET Te4b TOJIbKO MO OAHON 0OMOTKE Npu BHELLUHMX
ACUMMETPUYHbIX C60sIX N He ByneT TpaHCHOPMMPOBaATLCS B APYryio 0OMOTKY).

YcTpaHeHne HyneBoOW NOC/eA0BaTENbLHOCTU paccynTbiBaeTCcs ans obmotkmn W1, ecnn gna
napameTpa «W1 Coea /3azems_» 3apaHo 3HavyeHue YN unm ZN.

Tok HyJ'IeBOI7I nocnenoBaTesIbHOCTN MOXKET Te€Yb, TOJIbKO:
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4 IneMeHTbI 3alnThbl

4.2.9 ABTOMaTn4yeckme PacHeTbl: aMNNTYyObl, BEKTOPHbIE rpynnbl N YCTPpaHEHNE HyJ'IeBOI7I nocsenoBaTesZibHOCTU
* eCc/N HellTpanb COeAUHeHa C 3a3eMeHneM Ha cTopoHe W1;
+ ceTb Ha cTopoHe W1 Takxe 3a3emeHa.

lw1” = lw1 — low1

Ons ctopoHbl W2: ycTpaHeHue HyJleBOW NoCnefoBaTesIbHOCTN pacCYnThLIBaeTCs AN
obMoTKM W2, ecnn ana napameTtpa «W2 Coes_/3aszems_» 3afaHO 3HaYeHMe yn nau zn.

ToK HyneBown NociefoBaTeNbHOCTU MOXKET Te4b, TOJIbKO:

* eC/In BEKTOpHaA rpynmna HevyeTHas;

* eCcJIn HeNnTpasib coeIUHEeHa C 3a3eMlIeHMeM Ha CTopoHe W2;

* ceTb Ha cTopoHe W2 Takxe 3a3emJieHa.
Iw2” = Iw2" = lo,w2"
Mocne 3apaHus MPOLEHTHbIX 3HaYeHU ONA XapaKTepuCcTUHeCKON KPNBON OrpaHnyeHus
HY>XKHO onpenennTb HaCTPONKK ANA FaPMOHNYECKOro U NepexoaHOoro orpaHnYeHnn.
HacTponKu rapMOHNYECKOro 1 NepexoHoro orpaHNYeHnin 3aBUCAT OT MHOXECTBA
napameTposB:

e Tun TpaHchopmaTopa

* MaTepuan TpaHcghopmMaTopa

e Pabo4ynin napameTp ceTun

* Bpemsa BKOYEHUSA MO OTHOLIEHUIO K CUHYyCoMAanbHOM ha3e
[Mo3TOMYy O4YeHb CNOXXHO 3a4aTb ednHble HAaCTPONKM B AaHHOK 061acTu U HanTK

KOMMPOMMCC MexAay Ype3MepHO BLICTpbIM N Hanbonee Hafe)XXHbIM OTKJIIOYEHUEM MPU
nomowin guddepeHunansHOro pene.

CoBeTbl N0 NIPUMEHEHHUIo

HauynHasa ¢ KpUBOM CTAaTUYECKUX XapaKTEPUCTUK, PEKOMEHAYIOTCA NCMOJSIb30BaTb
CTaHJapTHbIe yrioBble KOapununeHTbl 50% 1 100%. Nx nosy4vatoT Yepes3 HaCTPOWKU
[Mapam_ 3awmTel / Habop x / Ondd 3aw / Id] «Id(1s0)», «Id(Is1)», «Id(Is2)».

B cnyyYyae rapMoHMYeCKOro mam nepexonHoro orpaHnyYeHns K kpmeon npmbasnaeTrcs
cTaTuvyeckuin casur d (H, m).

Ons conpoTmBneHns 6pockam ToOKa HaMarHM4MBaHMA 06bIYHOrO YPOBHSA OJ19 NapamMeTpa
[Mapam_ 3awmTbl / Habop x / Ond ¢ 3aw, / Id] «d(H_m)» pekomeHayeTcs 3adaTb
3Ha4veHwue 8.

Ecnn pocTuraeTtcs npenen rapMoHMYEeCKOro orpaHMYeHus, 3To 3HavyeHne byaeT
NpMBaBNATLCS K XapaKTePMUCTUYECKO KPUBOA.

YT06bI 06ecneynTb YCTONYMBOCTb K BpOCKaM TOKa HaMarHM4YnBaHUA n
nepeBo3by>XAEHUIO, BaXXKHO pacCyMTaTb HY>KHOE NOPOroBoe 3Ha4YeHne rapMoHNYeCcKnx
NCKa)kKeHUn. FapMoHMYecKne ncKakeHus, KotTopble HaboaalTca Npu pasanyHbIX
3KCMNJlyaTalMOHHbIX YCI0BUAX, TakuX, Kak BpOCKN TOKa HaMarHM4YnBaHMA N HacblWeHne
TT, 3aBUCAT OT MHO>XE€CTBa pPa3/INYHbIX MapamMeTpoB.

Bbpocku ToKa HamMarHn4YMBaHuUA:
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4 SneMeHTbl 3alnThbl
4.2.9 ABTOMaTMYeCKME pacyeTbl: aMMANUTYyObl, BEKTOPHbLIE FPYMMbl N YCTPAHEHWE HYJIEBOW NOC/TeA0BaTE/IbHOCTU
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Kak Tonbko B Lienb fo6aBnstoTCs TpaHCHOPMATOpPbI, U3-32 OCTAaTOYHOW MarHUTHOM
WHOYKLWM NPU BKIKOYEHUM MOFYT BO3HUKATb CUJIbHbIE 6poCKK Toka. CocTaBnsioLen
3TUX TOKOB ABAAETCA 27 rapMOHMKa (a 4aCTO U HEKOTOpoe Kon4ecTBo 4%% rapMoHUKN).
Ba)kKHO TO, 4TO 3Ha4YeHMe NyCKOBOIro TOKa 3aBUCUT OT TOYHOI0 BPEMEHMW NepPeKIIOYEHNS,
npu 3TOM MakCUMasibHOe 3HayeHne 0bbIYHO MMEeeT MeCTO Npu Nepexone Yepes Hynesoe
3HavYeHne HanpshxeHus. NycKoBO TOK NPOTEKAET TOJIbKO C OAHOW CTOPOHbI U MO3TOMY
n3mMepseTcs Kak andgepeHLmnanbHbli, N3-3a Yero CTaHOBUTCA HE0H6X0ANMbIM
BPEMEHHOE OrpaHnyeHne gupdepeHunanbHON 3awmnThbl.

O6bI4YHO peKoMeHayeTCs BKJIlOYaTb FrapMoHMYeckoe orpaHunyeHne. na storo (oTAenbHO
ONS KaXKA0W rapMOHNKN) HeEOBX0OMMO 3aaTh AJ1S COOTBETCTBYIOLLErO NapaMeTpa
[Mapam_ 3awmThl / Habop x / Ondd 3aw, / Id] «CTab H2», «CTab H4», «CTab H5»
3HaYEeHMe «aKT_».

ons BbICOKOCTabunbHoM pa6OTbI B MOCTOAHHbIX YCNIOBNAX MOXHO COeNaTb pa3jsindne
MeXxay NoCTtoAHHbIM 3Ha4YeHMEM npenesioB rapMoHUK 1N npepgenamMmn nepexogHblx
rapMoHMK HenocpenCcTBeHHO nocJsie nogaydnm NnNTaHUA.

TaK Ha3blBaeMbIl NepexoaHbIN Nepnos «t-HeycT» HenocpeACcTBEHHO NOC/ae NoAayn
NUTaHNsa B 6ONbLUION CTENEeHN 3aBUCUT OT YNOMAHYTOrO Bbille onpeaenstolLero
napameTpa. B aBToMaTn4yeCcKuUx TpaHC(OPMaTOPHbIX FPyrnax N3BeCTHbl BpeMEeHHbIe
MHTepBanbl OT NpakTuyeckn 0 go 6onee 15 c. Ana TpaHchopmaTopos obLuero
Ha3Ha4YeHus peKkoMeHAyeTCs YCTaHOBUTb CTaHO4apTHoe 3HadeHue 2 C.

MepexoaHoW Nepuog BCerga Ha4yMHaeTCs, ecsinm 3HavyeHusa n guddepeHumanbHoro, u
TOPMO3HOIo ToKa MeHblue 5% 6a30Boro Toka /p. B cTaHAapTHBIX Cy4asax

pekoMeHaylTCsa criefylolie 3Ha4YeHNs:
e «H2 Cta» = 30 %

e «H2 YcT» =15%

e «H4 Cta» = 30 %
MNepeBo3byxaeHne

Mpun nepeBo3byxaeHnn TpaHchopMaTopa TOK HAaMarHN4YMBaHWA pacTeT, YTO Bbi3blBaeT
3hpeKT HacbileHNs. Takoe CoCTosHME xapaKTepusyeTcst 60MbLINM KOAMYecTsoM 507
rapMoHUKN. TOK HaMarHM4MBaHus UsMepsaeTca Kak anddepeHumanbHblil, 1 NO3TOMY
Heobxo4nMO BpeMeHHOe orpaHnyeHne guddepeHumnansHonm 3awnTbl. CpabaTbiBaHMe
OrpPaHNYEHNA MOXKHO HaCTPOUTL MO KOMYeCTBY 5°% rapMOHUKM.

e «<H5 Cta» =30 %
e «H5Yct» =15%

Bce aneHns obpa3oBaHNsA rapMOHMK MOFYT B Pa3/IN4HON CTEMNEHN NPOSIBASTLCSA B
O[HOW, ABYX MK BCcex Tpex ha3ax. Mo3ToMy cyuwecTByeT BO3MOXKHOCTb OFPaHNyYnTb
TOJNIbKO (pa3bl, NOABEPXKEHHbIE FAPMOHUKAM, UK BCe TPpW (a3bl. OrpaHNYeHmne BCex Tpex
(a3 cnepyeT NPUMEHSATb, TOJILKO €CN TOoro TpebyloT AOCKOHaNbHOE 3HaHNe CeTU U
pexxnumoB paboThl.

* «Kpoccbn» = «akT_»: cTabunusaumsa ot HanoxeHna as npu paboTe pyHKLUN
anddepeHunansHOM 3aWnThI.

* «Kpoccbn» = «HeaKT_»: usbupatenoHasa ctabunnsauunsa gas npu pabote pyHKLUNMK
andhepeHunansHOM 3aWmnThl.

Mocne KaXkaoro nepexofa Yepes HyJieBoe 3Ha4YeHMe C MOMOLLbI0 PYHKLUN

cTabunmsauum Npu HacbiWeHUn TT OTCNEXMNBAOTCA U CPaBHUBAOTCS
anddepeHumanbHbIi 1 CTabUAN3NPYIOLWMIA TOKK, YTO NO3BOASET OT/IMYUTL BHYTPEHHWIA
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4 IneMeHTbI 3alnThbl
4.2.9 ABTOMaTM4YeCKNE pacyeTbl: aMMINTYAbl, BEKTOPHbIE FPYMMbl U yCTPaHEeHMe HY1eBOW Nocsief0BaTeIbHOCTH

cboi oT BHelwHero. Ecnn HacbiweHne TT oXXuaaeTcs noa LENCTBUEM TOKOB KOPOTKOIro

3aMblKaHWUS, TO BKJIIOYEHNE 3TON PYyHKLNN obecnevynBaeT OOMONIHNTENIbHYIO
cTabunmnzauunio n npeanoTBpallaeT JIOXKHblIE OTKJTIOYEHWNA.

Ecnn HacblweHne BbI3BaHO BHELWHNM cboemMm, KpuBasa OTKJIIOYHEHNA YBEINHYNBAETCA Ha d

(H, m). MNpwn BHyTpeHHUX cbosax noabema/cTabunnsaumnm KpMBoOn OTKIOHYEHNUSA
HabnopnaTbcsa He ByneT.

e «CTabun. Hacbiw. TT» = «aKT_»

e «bsioK. cTabun. Hacbiw. TT» = 0,3¢c (Npumep)
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4 SneMeHTbl 3alnThbl

4.3 |dH — HeorpaHunyeHHas guddepeHuanbHas TOKOBas 3allMTa C BbICOKOW YCTaBKOM

4.3

Puc. 51:

ld>>

IdH — HeorpaHuyeHHasa aucpdepeHumanbHas TOKOBas 3aWmuTa
C BbICOKOM YCTaBKOM

3Ha4veHne cpabaTbiBaHUs N0 MakCUMasbHOMY AnddepeHumnanbHoOMy ToKy |[dH MoXXHO
W3MEeHUTb HE3aBMCMMO OT 3aJaHHON CTaTUYECKON XapaKTEPUCTUKN OTKIIOYEHUSA U
orpaHuydmBatrowmx KodpdpunumeHtos d [H, m]. PeaynbTaToM CTaHET HEMEAJIEHHOE
OTKJIIOHEeHMe Npu NpeBbILLIeHNN NpenesibHOro 3HavYeHnsa. JaHHbli 3Tan 3aWwmnThl
Ha3blBaeTcA gnddepeHumanbHbiM 3TanoM IdH ¢ NoBbILLEHHON YCTaHOBKOW 1 NO3BOAAET
BbIMOJIHATbL BbIK/lOYEHWE TOJIbKO B Npefesiax 30Hbl 3alnThl.

1d/16

IdH Aman oTkn

Id>>

Id Auwan oTkn

d[Is2] - ——======— === ————————— o

Idlls1] —f——————_

.

oot Ol i
1d[1s0] ; i

Is1= 216 Is2= 10-16 Is/16

Idhigh_zZ01

STan HeorpaHn4YeHHoOU anggepeHLmnarbHOW 3aLlUnNTbl C BbICOKOUW ycTaBkon IdH.
3awurTa OT MakKCUMaJibHOro AnddepeHUnanbHOro Toka/HeynpassasemMas BbiCOKogasHas

HENCNpPaBHOCTb: BeJIN4YNHa cpabaTbiBaHUA onddepeHUnasbHOro Toka OCHOBaHa Ha
HOMWHaIbHOW Benn4nHe Toka |lb obbekTa 3alnThlI.

Ha rpaduke Bblle NpeacTaB/eHbl Cieayolne KpUBblie U Aana30oHbl OTKIOYEHUS.

ObnacTb cnHero LBeTa, AManasoH OTKJIIYEHUS 3aLLNTHON PyHKLUN «Id»
nokasaHHaa B > Puc. 51:

(peyb npet o gnddepeHuUmnanbHOM 3almMTe pa3o0BOro Toka,
KOTOpas onucbiBaeTcs B pasgene => «4.2.1 Kpusas
OTKJIIOYEHUSA», rAe TakXe ornucaHbl BCe CBA3aHHbIe
HaCTPOWKMN).

O6nacTb KpacHOro LBeTa, Anana3oH OTKJII0YEHUSA 3aWnNTHON PyHKUMK «IdH»
nokasaHHas B 5> Puc. 51:

218

Peyb noet o HeorpaHnyeHHon anddepeHUnanbHON TOKOBOW
3allMNTe C BbICOKOW yCTaBKoW, paboTatolien He3aBUCUMO OT
PyHKLNN «Id».
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4 SneMeHTbl 3alnThbl

4.3 |dH — HeorpaHunyeHHas guddepeHumanbHas TOKOBas 3allMTa C BbICOKOW yCTaBKOM

MNMoporoBoe 3Ha4veHue Id>> 3apaeTca (B 16) npu [Mapam_
3awmnThl / Habop 1...4 / Audhd 3awy / IdH] «ld>>».

3TO 3HAYMUT, 4TO 06bIYHO ycTponcTBo MRDT4 BKAOYaeTCH, Kak
TONIbKO Mapa 3Ha4YeHnn guddepeHLnasbHOro Toka lg u
TOPMO3HOIo TOKa lg OKa)KeTCs B 30HE CMHEro UM KpacHoro

LuBeTa.
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4 neMeHTbl 3almnThbl

4.4 1dG — pnddepeHumnanbHana 3aliMTa OT TOKa 3aMblKaHUA Ha 3eMJIt0

4.4

IdG — puddepeHumnanbHan 3aWMTa OT TOKA 3aMblKaHMA Ha
3eMJi0

Moaynb anddepeHunanbHOW 3alLNTbl OT TOKa 3aMblKkaHUA Ha 3eMto «ldG» nmeeTt
cnepyouwme 3awmnTHble yHKUMm rno ANSI.

* ANSI 64REF

OudpdepeHumanbHasa 3awinTa JNMHUN 3a3eMJIEHNSA MOXKET NCMNOJIb30BaTbCA A9 peLlueHns
cneayrouwnx 3anayd.

* OBbHapy>XeHne BHYTPEHHUX 3aMbIKaHUIA Ha 3eMJI0 B COeMHEHHbIX MO CXeMe
«3Be3aa» 06MOTKax TpaHCHPOPMaTOpPOB.

» O6Hapy>XeHune 3aMblKaHWs Ha 3eMJ1t0 B HEMOCPEACTBEHHO 3a3€MJIEHHbIX
reHepaTopax Win reHepaTopax C HU3KMM UMMeOaHCOM.

OnucaHmne

DTOT NPMHLUMM 3alNTbl OCHOBAH Ha CXeMe C OrpaHUYEeHHbIMU OTKa3aMn 3a3eMJIeHns,
KoTopasi MOXeT 6bITb MCMOJIb30BaHa TOJIbKO B CUCTEMAX C 3a3eMJIeHHOW HelnTpanblo.
OnddepeHumanbHbI TOK 3aMblKaHUS Ha 3eMJ1to NpeacTaBasieT coboli BEKTOPHYO CyMMy
N3MEPEHHOr0 TOKA 3aMblKaHNA Ha 3eMJIt0 U PAaCCYUTAHHOIO TOKa HyeBow
nocnefoBaTeNbHOCTIN, COCTOSLLEN U3 TPEeX U3MEPEHHbIX (ha30BbIX TOKOB. AHAJIOrMYHO
anddepeHumanbHoM 3almnTe ¢ pa3oBbiM OrpaHNYeHNEM TOPMO3HOM TOK 3aMblKaHUA Ha
3eMJIlo NpeacTaBnseT cobol BEKTOPHYIO Pa3HOCTb U3MEPEHHOIO TOKA 3aMblKaHUA Ha
3eMJIl0 1 PacCYMTaAHHOIro TOKa HyJIeBOM NOCNeA0BaTEIbHOCTU, COCTOSLLEN U3 TpeX
N3MepEeHHbIX ha30BbIX TOKOB. XapaKTepPUCTMNKa OTKIIOYEHNA O4EeHb MOX0)XKa Ha
XapaKTepUCTUKY AnddepeHumanbHoM 3alnTbl C (a30BbIM OrpaHUYEHNEM, OHa He
NMeeT BPEMEHHOI 0 OrpaHNYeHus.

KoMaHAabl OTKJIIOYEHUS, FeHepupyeMble YHKLMEN OrpaHNYeHHOM 3allnThbl OT
3aMblKaHUA Ha 3eMito «IdG», 3a4aloTCs NpyU NOMOLLM AMUCNEeTHepa BblKJloYaTenen.

CnepnyeT 3HaTb, 4TO PYHKLUNA OFPaHUYEHHON 3alLUThl OT 3aMblKaHUA Ha 3eMto «IdG»
MOXXET NPUMEHSATBLCHA TONILKO K BbIBOAY 0OMOTKM, CO34al0LLLEMY TOYKY 3a3€MJIEHNS
HenTpanu.
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4 IneMeHTbI 3alUnThbl

4.4 1dG — gudpcbepeHymanbHasa 3alimTa OT TOKa 3aMblKaHUSA Ha 3eMJI0

MpuHunn pa6orbl 3aLlUnNThbI

1p.A
-
(—; ¢.A
1.8
-
s $-B
1p.C
-
(¥ d.C
L R
g _T_ 3alnTHOE perne

Ide_Z02

Puc. 52:  [MpuHuun paboTsl anppepeHUnaabHOM TOKOBOU 3allunTbl 0OMOTOK TpaHCGHOPMaTopOB,
coeaunHEHHbIX M0 CXeME «3Be34a».

MNMpumep npumeHeHnsa (TpaHcgopmartop D-y) — ANSI 87TN

3awmuwaemasn 30Ha

1dG[2]
TT W1 Wl W TTW
1wl (HV) (V) w2
g »
‘ }r\/
D
= X4 . 3lo
ANSI 87TN X4 . 1h.A
1dG[2] X4 . 1¢p.B
X4 . .G
3alnTHOE YCTPONCTBO ?

LieneBoe ripumeHeHue

Ncnonb3yeTcsl, ecnm CTOPOHY HaydaslbHOW TOYKM TpaHchopMaTopa creayeT 3alnuTuTb OT
3aMblKaHWUI Ha 3eMJ110 B CAaMOM TpaHCchopMaTope.

Hy>XHbIVi TN TpaHChopMaTOPOB TOKa N MX MECTOMOIOKEHNE
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4 SnemMeHTbl 3aLlnThI
4.4 1dG — pnddepeHumanbHana 3aliMTa OT TOKa 3aMblKaHNA Ha 3eMJIt0

e TpaHcchopmMaTopbl ha30BOro ToKa NMNOAKIOYEHLI B KOHTYpPE JNHUN NNTaHNA
TpaHchopmaTopa.

e TpaHcchopMaTopbl ha30BOro TOKa NOAKI/OYEHDBI B KOHTYpE HENnTpaaum
TpaHchopmaTopa.

Ha3BaHwne ncrnosb3yemoro ssnemMeHTa: 1dG[2]
lMoako4eHne TpaHchopMaTopoB TOKA

e TpaHchopMaTOopbl (pa3HOro TOKa NMOAKJIOYAOTCA K pasbemy: X4 . Ip.A, X4 . I¢.B,
X4 . 1p.C

e TpaHchopMaTOp C KOJIbLLEBBIM CEPAEYHUKOM U TPpaHCHOpPMaTOp TOKOB
3aMblKaHUA Ha 3eMJ1I0 Mo gKJo4aeTCsa K padbemy X4 . 3lo

Pac4eTHbIVi ONTOPHbIV TOK
I, =1 = S

b=1lpw2 =
V3 % Vipwe

HoMUHanbHaAMOWHOCMY 1paychopmamop

V3 x HomuHanvHasHanpsceHue(W2) rpaucpopmamop (a3 — pas)

HeobxoanMbie HacTPOVIKu
Bkatounte aneMeHT 3awmnThl: [Mnannp_ ycTp_ 1 «IdG[2] . Pexx_« = «ncn»
3agjanTe napaMeTpbl y4acTka aasa TpaHcopmaTopa B BeTBU MeHo [CucTlap / TpaHcd 1.

3afanTe napaMeTpbl AuddepeHUnanbHOM 3alWMThl B BETBM MeHIo [[Mapam_ 3awmThl /
Habop x / Andd 3aw].

Mpumep npuMmeHeHus (TpaHcgpopmartop Y-y) — ANSI 87TN

3aLLl,I/ILLl,aeMaFI 30Ha 3aLLl,I/ILLl,aeMaﬂ 30Ha
1dG[1] 1dG[2]
TT W1 ‘IfIV\} VIYVZ TT W2
— > -—
7\ 7\

1 ¥

X3 . 3lo = = X4 . 3lo

X3 . 1. A ANSI 87TN ANSI 87TN X4 . 1. A
X3 . Icp.B ldGl1] ldGl2] X4 . 1B
X3 . 1d.G X4 . 1h.Q

Ide_Z09

LleneBoe ripymeHeHne

Ncnonb3yeTcs, ecnm CTOPOHbI HaYalbHOW TOYKM TpaHchopmaTopa Y-y cneayeT
3alMTUTb OT 3aMblKaHWUI Ha 3eMJto B 06enx obMoTKax camoro TpaHcgopmaTopa.
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4 IneMeHTbI 3alnThbl

4.4 1dG — gudhcbepeHymanbHasa 3alimTa OT TOKa 3aMblKaHUSA Ha 3eMJI0
Hy)KHbII;I TUMN TpaHCd)OpMaTOpOB TOKa Cc obeux CTOPOH N X MeCTOlOoJIOXKEHUNE

* TpaHchopmaTopbl ha30BOro ToKa NMOAKIOYEHbI B KOHTYpPE JIMHUN NMUTaHNA
TpaHchopMaTopa.

e TpaHcchopmaTopbl )a30BOro TOKa MOAKJIHOYEHLI B KOHTYpe HENnTpaaun
TpaHchopmaTopa.

Ha3BaHune ncrosib3yemMoro 3J1eMeHTa:

* |dG[1] Ha cTopoHe obMoTKK W1,

¢ |dG[2] Ha cTopoHe obMoTKkK W2.
lMoako4yeHne TpaHchopMaTopoB TOKA

e TpaHcchopMaTopbl ha3HOro ToOKa Ha CTopoHe obmMoTkn W1 nogkaiyalTcs K
pasbemy: X3 . Ip.A, X3 .1¢d.B, X3 . I¢p.C

e TpaHchopMaTOp C KOJIbLLEBBIM CEPAEYHUKOM WU TPpaHCHOpPMaTOp TOKOB
3aMblKaHUs Ha 3eMJ1t0 Ha cTopoHe 0bMoTkM W1 noakntodaeTcsa K pasbemy X3 . 3lo

¢ TpaHcchopMaTopbl ha3HOro ToOKa Ha CToOpoHe o0bMoTKM W2 nookiyatoTcs K
pasbemy: X4 . Ip.A, X4 . 1¢.B, X4 . I¢p.C

* TpaHchopMaTop C KOJIbLIEBLIM CEPAEYHUKOM MU TPaHC(OpPMaTop TOKOB
3aMblKaHUA Ha 3eMJ1t0 Ha CTOpoHe 06MOTKM W2 nogkstoyaeTcs K pasbeMy X4 . 3lo

PacyeTHbIVi ONOPHbIVI TOK Ha CTOpoHe obmoTku W1

S

Iy =1y = @*‘}v
LL,W1

HoMUuHanbHasaMowHOCM® rpapchopmamop

V3 * HOMUHANbHAAHANDARCEHUE Tpanchopmamop (A3 — (a3)

Pac4eTHbIVi OrOPHbIV TOK Ha CTOPOHEe 06MoTku W2

S

Iy =T we = Xt
’ V3 % Vipwe

HoMUHanbHaaMOWHOCMY rpapchopmamop

V3 * HOMUHAAbHAAHANPANACEHUE Ty chopmamop (A3 — Da3)

Heobxoaumbie HaCTPOVIKU

BkatouuTe 3N1eMeHT 3alWnThl:

e [MnaHnp_ycTtp ] «IdG[1] . Pex_« = «ucn»
e [Mnanup_ycTp_] «IdG[2] . Pexx_« = «ncn»
3apanTe napaMeTpbl y4acTKa Ana TpaHcdopMaTopa B BeTBU MeHo [CucTlap / TpaHcd 1.

3aganTe napamMeTpbl AnddepeHLnasbHON 3aLlUnThl B BETBU MeHIo [[MapaM_ 3awnThbl /
Habop x / Andd 3aw].
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4 SneMeHTbl 3alnThbl

4.5 |[dGH — orpaHuyeHHas 3alinTa OT 3aMblKaHWS Ha 3eMJI0 C BbICOKOW yCTaBKoOM

4.5 IdGH — orpaHu4YeHHas 3aWiMTa OT 3aMblKaHUA Ha 3eMJ1I0 C
BbICOKOW YCTaBKOM

AHaIOrM4YHO HeorpaHn4YeHHon gnddepeHuymnanbHoOn Ga3oBon 3aLMTe A9 BbICOKMX
A pepeHunanbHbIX TOKOB 3aMblKaHUA Ha 3eMJII0 AOCTYMHbl YHKUUN HEOrpaHNYEeHHON
anddepeHumnanbHON 3aWnThl OT 3aMblKaHUS Ha 3eMJII0.

1dG/16

IdGH Oman oTkn

IdG>>

IdG Aunan oTkn

IdG[Is2] ——-—=======———==—————————

IdG[Is1] - ———————

MwuH. 3Hay. 1IdG —————-

.

Isl= 2:16 Is2= 1016

Is/16

Idehigh_Z01

Puc. 53:  3HayeHue cpabaTbiBaHus «IdG>>» no AngppepeHUnanbHOMy TOKY YTEYKU Ha 3eMJIi,
OCHOBaHHOE Ha HOMUHaJIbHOV BeIMYNHE ToKa «l6» COOTBETCTBYIOLLEro 06 beKkTa

3alnThl.

Ha rpadvke Bbille NpeacTaB/ieHbl Cieayloline KpUBble U Aana30oHbl OTKIOYEHUS.

O6s1lacTb CUHero uBeTa,

nokasaHHas B 5> Puc. 53:

0O61acTb KPACHOro LBETA,

nokasaHHas B 5> Puc. 53:

224

Onana3oH OTKJYEHNS 3aWNTHON PyHKUMK «ldG»

(peyb npet o auddepeHLManbHON 3aLlLnNTe OT TOKa
3aMblKaHUA Ha 3eMJ1l0, KOTOpasa OMNncCbIBaeTCA B pasfene =
«4.4 1dG — gudpdepeHumanbHasa 3aWmMTa OT TOKa 3aMblKaHNSA
Ha 3eMJIto>»).

Onana3oH OTKYEHNS 3aWNTHON PyHKUMK «IdGH»

Peyb noet 06 orpaHM4YeHHON 3alLNTE OT 3aMblKaHUS Ha 3eMJII0
C BbICOKOWM YCTaBKOW, paboTatoLien He3aBUCUMO OT QyHKLMN
«ldG».

MNMoporosoe 3Ha4veHune |dG>> 3apaeTcs (B 16) npu [MNapam_
3awnTbl / Habop 1...4 / Ondd 3aw / IdGH] «/dG>>».

9TO 3HAYMUT, 4TO 06bIYHO ycTponcTBo MRDT4 BKAOYaeTCH, Kak
TOJIbKO Mapa 3Ha4YeHnn gndhdepeHLmManbHOro Toka yTe4kmM Ha
3emMNo0 lgg ¥ TOPMO3HOrro ToKa lg OKa)KeTcs B 30He CUHero nnm

KpaCHOro uBeTa.
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4 SneMeHTbI 3alnThbl

4.6 | — 3alumTa OT NMpeBbILIEeHNS TOKa

4.6 | — 3awiMTa OT NpeBbILLEeHUA ToKa

Moay/b 3alWMTbl OT NPEBbLILEHNSA TOKA «I» MMeeT creayolne 3alnTHbIe YHKLMN MO
ANSI:

* ANSI 50 — 5> «ANSI 50, 51 — 3awMTa OT NPeBbILIEHNS TOKa C BblAEPXKKOW
BpPeMeH1/06paTHO3aBNCUMOI XapaKTEPUCTIKON BpeMeHu, HeHanpasaeHHas», =>
«4.6.1 XapakKTepUCcTuKn»

* ANSI 51 — 5> «ANSI 50, 51 — 3auiMTa OT NPEBbILIEHNS TOKa C BblAEPXKKOW
BpeMeHn/0bpaTHO3aBUCUMOM XapaKTEPUCTUKON BPEMEHN, HEHaNpaBieHHas»,
«4.6.1 XapaKTepuUCTUKnN»

* ANSI 51Q — 5> «ANSI 51Q — 3alMTa OT NpeBbILEHUS TOKa OTPULLATENbHOM
nocnenoBaTenbHocTh hasz», 5> «4.6.3 2> — neperpyska no TOKy oTpuLaTENbHOA
nocneposatesibHOCTK [51Q]»

Mpwn ncnosb3oBaHUM 6NOKNPOBKM OT BPOCKOB TOKA HaMarHNU4YMBaHUA AN
npenoTBpaLLEHNS OLLUNOBOYHOIrO OTK/IOYEHUSA 3a4ePXKKa OTKOYEHNS, NCNOoJIb3yeMas
PYHKUNSAMN MaKCUMaJIbHON TOKOBOW 3alLUThl, AOJIXKHA COCTaBNATb He meHee 30 McC.

Bce aneMeHTbl MakCMMaIbHOM TOKOBOW 3aLlUNUThbl UMEIOT NOEHTUYHYIO CTPYKTYPY.

[aHHbIN MoAyNb MOXXeT paboTaTb C HabopamMn aflanTUBHbLIX MAapPaMeTPOB.
i3meHeHne 3HaYeHn NapamMeTpoB, BXOAALWMNX B Habopbl NapamMeTpoB, MPOMCXoauT
o AVHAMWUYECKU Npy NoMoLLIM HaBoPOB aaanTMBHLIX NapamMeTpos. CM. paszgen > «1.3.2

Habopbl afanTuBHbIX NApaMeTpOB».

ANSI 50, 51 — 3awuTa OT NpPEeBbILUEeHNA TOKa C Bbl4EepP>XKOH BpeMeHHn/
obpaTHO3aBUCMMON XapaKTepPUCTUKOW BpeMeHHN, HeHanpaBJleHHas

OTOT BapmMaHT NPUMEHeHUsa HacTpaneaeTcs B MeHto [MnaHup_ ycTp_].
e [MnaHup_ycTp_] «Pex_» = «HeHanpaBJ/IeHH_»

Ecnun anemMeHT 3amThl MO TOKY OnpeaesneH Kak «HeHanpasB/ieHH_», AaHHbIe 0
HanpaBJIeHWM B pacyeT He NPUHUMATCS.

BapunaHThbl:
e [Mapam_ 3awunTtbl / Habop 1...4 / I-3aw_ / I[x]] «MeToa usmepeHunii» =
o OCHOBHble

> WcT_ CK3
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4 SneMeHTbl 3alnThbl

4.6.1 XapaKTepucTunkm

4.6.1

226

° 12

ANSI 51Q — 3awuuTa OT npeBbilleHNsA TOKa OTPULATe/IbHON NOCJ/Ie f40BaTeIbHOCTH

¢as
ITOT BapuaHT NpUMEeHeHNs akTUBMpyeTca cnepyowmnm obpasom:

* [Napam_3awmnThl / Habop 1...4 / I-3aw_/ I[x]] «MeToa usmepeHum» = «I2»

MeTon nsmepeHnn

ONns Ka>Kaoro 3almMTHOro 3J1IeMeHTa HaCTPOMKOWM NapaMeTpa «MeTog namMepeHu»
MOXXHO onpenennTb, ByaeT M U3MepeHme BbIMOIHATLCA Ha OCHOBE «OCHOBHbIE» NN
«NcT_ CK3» 3HavyeHuns.

Nnn »xe MOXXHO 3afaTb 419 NnapaMeTpa «MeToa nsMmepeHuri» 3HadyeHune «12». B aTtom
chy4dae ByaeT n3mMepaTbCs TOK OTpUL@TeNbHOW NocsiefoBaTeslbHOCTHY has. 3To
MO3BOMUT BbIABAATL HecbanaHcupoBaHHble cbow.

XapaKTepucTukm

[Onsa KaXk[oro asieMeHTa MOXXHO HacTpauBaTb ClefyoLlne XapakKTePUCTUKN:

e DEFT — onpegeneHHoe BpeMs — MaKCUMaJslbHbI TOK

* HopManbHO nHeepcHasa xapaktepuctuka [NINV] (IEC) — IEC, cTaHAapTHas
obpaTHo3aBncumas xapaktepuctmka (IEC 60255-151)

¢ XapakTepucTtuka 6onbion obpaTHON 3aBUCMMOCTN BPEMEHWN OTKJ/IIOYEHUSA OT TOKa
[VINV] (IEC) — IEC, 6osbLuas obpaTHo3aBucumas xapaktepuctmka (IEC 60255-151)

e XapaKTepucTuKa AJNTEeNbHOW 3aBUCUMOCTUN BPEMEHU OTKJIOYEHUS OT ToKa [LINV]
(IEC) — IEC, anntenbHas obpaTHO3aBUCUMas XapaKTEPUCTUKA BblAEPXKKN BPEMEHU
(IEC 60255-151)

* XapakTepucTuka o4eHb 60bLLION 06paTHOM 3aBUCMMOCTUN BPEMEHM OTKJIIOHEHUNSA OT
TokKa [EINV] (IEC) — IEC, 04eHb 60/1bLuas 0bpaTHO3aBUCUMas XapaKTEPUCTUKAE
(IEC 60255-151)

* XapakTepucTukKa ymepeHHon obpaTHOM 3aBUCMMOCTN BPEMEHUN OTKJIIOYEHUS OT TOKa
[MINV] (ANSI) — ANSI, ymepeHHas obpaTHo3aBucumas xapaktepuctuka (IEEE
C37.112)

* XapakTepucTtuka 6onbLIon 06paTHON 3aBUCMMOCTU BPEMEHM OTKJIIOYEHMSI OT ToKa
[VINV] (ANSI) — ANSI, 6osbLuasi obpaTHo3aBucumas xapaktepuctuka (IEEE C37.112)

* XapakTepucTuka o4eHb 60bLLION 06paTHOM 3aBUCMMOCTN BPEMEHMW OTKJIIOHEHUNSA OT
ToKa [EINV] (ANSI) — ANSI, o4eHb 60/bLluast 0bpaTHO3aBUCMMasi XapakKTePUCTUKA
(IEEE C37.112)

* RINV — obpaTHo3aBucumMas xapaktepuctmka R

e [losioras TepMmnyecKas XxapakTepnucTuka — roJsiorasd TeEPMUYECKasH XapaKTEPUCTHKA

* XapakTepucTtuka IT

* XapakTepucTuka I2T

e XapakTepucTtuka 14T
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4 SneMeHTbI 3alnThbl

4.6.1 XapakTepucTuku

MNMosscHeHMss KO BCeM XxapaKTepucTukam

MRDT4-3.7-RU-MAN

I: TOK KOPOTKOIro 3aMblKaHUA

|>: Mpwn NpeBbILEHUN BENYMHbI CpabaTbiBaHUSA HaYMHAETCS OTCYET Nay3bl 40
OTKJIIOYEHUS.

HacTtponka: [Mapam_ 3awmnTtbl / Habop 1...4 / I-3aw_ / I[X]] «/>»
t ona «Xap» = «DEFT»:

o 3apep>kKa oTKw4YeHnsa npu | > I>, HacTponka ¢ nomMoLlbio [Mapam_ 3awmnThl /
Habop 1...4 / I-3aw_/ I[x]] »t«.

o 3apep>xKa cbpoca npu | = |> Bcerga paBHa 0 (KMFHOBEHHbIN»).
t oNA BCex XapakKTepucTuk, kpome «DEFT»:

o 3apep)XKa OTKJIIYeHUs npu | > |> paccinTbIBAETCS C YHETOM BblOpaHHbIX
XapaKTEePUCTUK.

o 3afep>xkKa cbpoca npu | = I> HacTpamBaeTCs C NOMOLLbIO «Pex_ cbp_ »,
OOCTYMHbIe BapMaHTbl: «KMFTHOBEHHbIA», «ornpeaesieHHoe BpeMsi» Uan
«0bpaTHO3aBNUCUMAs XapaKTEePUCTUKA BPEMEHM».

° Mpwn ycnoBumn, 410 «Pex_ cbp » = «MrHOBEHHbIN»: MrHOBEHHbLIN cbpoc ecnn
TOK YMeHbLLIAeTCs A0 3Ha4YeHUs HUXXe BennynHbl cpabaTbiBaHus, Bpemsa TOC
bynet obHyNeHo 3a 2 uukna.

o Mpwn ycnoBuun, 4To «Pex_ cbp_» = «onpepeseHHoe BpeMs»: 3aep>Ka cbpoca
HaCTpanBaeTCs B «t-COPOC 3a4€PXKKN».

o Mpwn ycnoBun, 410 «Pexx_ cbp_» = «obpaTHO3aBUCUMas XapaKTepUCTmnka
BpeMeHWn»: 3aaepkKa cbpoca paccymTbIBaeTCs C y4eTOM BblOpaHHbIX
XapaKTepUCTUK.

txap (oNa BCeX XapaKTepPUCTUK, Kpome «DEFT»):

o MHOXUTENb BpeMeHU/KO3hPULNEHT XapaKTEePUCTUKN OTKIOYeHUs. [lnanas3oH
3HaYeHU 3aBUCUT OT BblOPAHHOW KPNUBOW OTKIOYEHWUS YCTPOMCTBA.

° HacTpoMKa C nomoLubto [Mapam_ 3awnTtbl / Habop 1...4 / I-3aw_ / I[x]] «txap»
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4 SneMeHTbl 3aLlnThI
4.6.1.1 DEFT — onpepeneHHoe BpeMs — MakCUMaJibHbIA TOK

4.6.1.1 DEFT — onpepnesieHHOe BpeMsi — MaKCUMMaJibHbI TOK

DEFT

100~ E
B 1/ 1> 1
* 10; 001~ [ = 40 .
t[s]| i
1 B
L 300s 4
I !
E 0.0s E

0.01 | L1 ‘ | | |11 ‘

1 10
/1> —=

Pdoc Z00

3afep>xKa oTKJIlo4eHUs Npu | > |>, HacTporka ¢ nomolubto [Mapam_ 3awuTel / Habop 1...
4 [ 1-3aw_/ I[X]] »t«.

3agepxka cbpoca npu | = |> Bcerpa paBHa 0 (KMFHOBEHHbIN»).
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4 SneMeHTbI 3alnThbl

4.6.1.2 IEC HopmanbHO nHBepcHasa xapaktepuctuka [NINV] (IEC 60255-151)

4.6.1.2 IEC HopMmanbHO uHBepcHaa xapaktepucTtuka [NINV] (IEC 60255-151)

«Xap» = IEC NINV

[OCTYMHbI pa3iMyHbIe peXxnMbl cbpoca: cOpPOC Mo XapakTEPUCTUKE, BbIAEPXKKE BPEMEHU
WM MIHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasaene > «MosacHeHns ko Bcem
° XapaKTepUCTKaM».

MpumedvaHue. Ons | > 20:/> ybbiBaHMe KPUBOW NpeKpaLLaeTcs, 3Ha4YeHNsa t He U3MEeHSAT

Be/NIMYUNHbI B TevyeHune | = 20:/>.

Cbpoc
t=L42-txap
1-()
I
“— <1
Ecm: 1>
100
t [s]
10
1
0,1
0,01

MRDT4-3.7-RU-MAN

OTKn
t 0’0%42 - txap
=) e
I
1<-=—=<20
Ecnu: I>

T
x— 1r
= 0,5
0,2
P~ 0,1

J 0,05

| / I> (KpaTHble nopor. cpab.)

1 10 100

Pdoc_Z01
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4 3neMeHTbl 3anNThbl
4.6.1.3 IEC XapakTepucTtuka 6onbLuon o6paTHOM 3aBUCMMOCTU BpeMeHM oTKto4eHns oT Toka [VINV] (IEC 60255-151)

4.6.1.3 IEC XapakTtepucTtuka 6onblion oOpaTHOW 3aBUCMMOCTU BPEMEHM OTKJIIOYEHUA OT
Toka [VINV] (IEC 60255-151)

«Xap» = IEC VINV

[OCTYMHbI pa3iMyHbie peXxnmbl cbpoca: cOpPOC Mo XxapakTEPUCTUKE, BbiAEPXKKE BPEMEHU
WM MIFHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasgene > «MosacHeHns ko Bcem
XapaKTepUCTKaM».

MpumevaHwne. Anga | > 20-/> ybbiBaHME KPUBOW NMpeKkpallaeTcs, 3Ha4YeHns t He N3MeHsT
Be/NIMYUNHbI B TevyeHune | = 20:/>.

Cbpoc OTKN
t= 13,5 5 - txap t= 113’5 - txap
1-( ) -l
I I
—<1 l<=—=2
Ecam: I> Ecwm: — 1> 0
100
t [s]
10
txap=
1 1,5
1
T 0,5
0,2
0,1
0,1
——r 0,05
0,01
0,01 0,1 1 10 100

| /1> (kpaTHble nopor. cpab.)
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4 SneMeHTbI 3alnThbl

4.6.1.4 |[EC XapakTepucTunka o4eHb 60nbLion obpaTHOM 3aBUCMMOCTU BpeMeHN OTKoYeHns oT Toka [EINV] (IEC 60255-151)

4.6.1.4
oTkno4eHuna ot Toka [EINV] (IEC 60255-151)

«Xap» = IEC EINV

IEC XapakTepucTuka o4eHb 60sbLIOA OOpaTHOM 3aBUCUMOCTU BPpEMEHU

XapaKTepUCTKaM».

[OCTYMHbI pa3siMyHbIe peXxnMbl cbpoca: cOpPOC Mo XapakTEPUCTUKE, BbiAEPXKKE BPEMEHU
WM MIHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasaene > «MosacHeHns ko Bcem

MpumedvaHue. Ons | > 20:/> ybbiBaHMe KPUBOW NpeKpaLLaeTcs, 3Ha4YeHNsa t He U3MEeHSAT

Be/NIMYUNHbI B TevyeHune | = 20:/>.

Cbpoc OTKN
t= 80 7 - txap t= 8(2) - txap
1<) E
I 1
Ecwm: 1> 1 Ecnu: l<gz=20
1000
t [s]
100
10 // \
1
0,1
0,01
0,01 0,1 1 10

| /1> (KpaTHble nopor. cpab.)

MRDT4-3.7-RU-MAN MRDT4

txap=

1,5

0,5

0,2
0,1
0,05

231

Pdoc_z04



4 DneMeHTbl 3aLnThI
4.6.1.5 IEC XapakTepucTuka AJINTENbHOW 3aBUCMMOCTN BPEMEHM OTKo4YeHnsa oT Toka [LINV] (IEC 60255-151)

4.6.1.5 |IEC XapaKkTtepucTuKa OIUTEeNIbHOW 3aBUCMMOCTU BPEMEHMU OTKJII0OYEeHUA OT ToKa
[LINV] (IEC 60255-151)

«Xap» = IEC LINV

[OCTYMHbI pa3iMyHbie peXxnmbl cbpoca: cOpPOC Mo XxapakTEPUCTUKE, BbiAEPXKKE BPEMEHU
WM MIFHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasgene > «MosacHeHns ko Bcem
XapaKTepUCTKaM».

MpumevaHwne. Anga | > 20-/> ybbiBaHME KPUBOW NMpeKkpallaeTcs, 3Ha4YeHns t He N3MeHsT
Be/NIMYUNHbI B TevyeHune | = 20:/>.

Cbpoc OTKN
t=L02-txap t=%01-txap
1-(£) z
I I
=<1 l<=—=2
Ecwm: 1> Ecwm: — 1> 0
1000
t [s]
100
txap=
10 1,5
1
EEEE 0,5
1 0,2
0,1
REEEE 0,05
0,1
0,01 0,1 1 10 100

| /1> (KpaTHble nopor. cpab.)

Pdoc_z03
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4 SneMeHTbI 3alnThbl

4.6.1.6 XapaKkTepucTmka yMepeHHoM o6paTHOM 3aBUCUMOCTN BPEMEHU OTKJIO4YeHUs oT Toka [MINV] (IEEE C37.112)

4.6.1.6 XapaKTepucTUKa yMepeHHOM 0O6paTHOW 3aBUCMMOCTU BPEMEHMU OTKJIIOHEeHMUA OT

Toka [MINV] (IEEE C37.112)

»Xap« = ANSI MINV

[OCTYMHbI pa3siMyHbIe peXxnMbl cbpoca: cOpPOC Mo XapakTEPUCTUKE, BbiAEPXKKE BPEMEHU
WM MIHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasaene > «MosacHeHns ko Bcem
XapaKTepUCTKaM».

MpumedvaHue. Ons | > 20:/> ybbiBaHMe KPUBOW NpeKpaLLaeTcs, 3Ha4YeHNsa t He U3MEeHSAT

Be/NIMYUNHbI B TevyeHune | = 20:/>.

Cbpoc OTKN
4,85
t 7 " txap 0,0515
1_(L) t '—002+0,1140 - txap
> I )
[ &) -1
I I
=—<1 1<=—=<20
Ecom: I> Ecm: ~ 1>
1000
t [s]
100 J
txap=
EE 15
10 10
J 5
\— 2
1
i 0,5
0,1
0,01 1 10 100
| /1> (KpaTHble nopor. cpab.)
MRDT4-3.7-RU-MAN MRDT4 233

Pdoc_z05



4 3neMeHTbl 3anNThbl
4.6.1.7 XapakTepuctumka 6onbLuon 0bpaTHON 3aBUCUMOCTU BPEMEHN OTKJoYeHUs oT Toka [VINV] (IEEE C37.112)

4.6.1.7 XapakrtepucTuka 60nbLION OOpaTHOW 3aBUCMMOCTU BPEMEHM OTKJIIOYEHUA OT
Toka [VINV] (IEEE C37.112)

«Xap» = ANSI VINV

[OCTYMHbI pa3iMyHbIe peXxnmbl cbpoca: cOpPoC Mo XapakTEPUCTUKE, BbIAEPXKKE BPEMEHU
WM MFHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasaene > «MosacHeHns ko Bcem
XapaKTepUCTUKaM».

MpumevaHwne. Anga | > 20-/> ybbiBaHME KPMBOW NMpeKkpallaeTcs, 3Ha4YeHns t He 3MeHsT
Be/NIMYUHbI B TevyeHune | = 20:/>.

Cbpoc OTKA
t=—215 - txap 19,61
1-(L) t=|—222—+0,491 |- txap
- (&) -1
I I
=—<1 1<=——=<20
Ecam: 1> Ecm: 1> =
1000 J
t [s]
100
txap=
10
15
P=—=r 10
\\\\w444444~ 5
x—
1 2
\\\\?44444%4 1
RS 0,5
0,1
0,01 0,1 1 10 100

| /I> (kpaTHble nopor. cpab.)
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4 SneMeHTbI 3alnThbl

4.6.1.8 XapakTepuctuka o4eHb 60sbLLION 06paTHOM 3aBUCUMOCTY BPEMEHUN OTKIO4YeHns oT Toka [EINV] (IEEE C37.112)

4.6.1.8 XapakTepucTuKa o4eHb DonbLIOM OOpaTHOM 3aBUCUMOCTU BPEMEHU OTKJII0OYEeHUs
ot Toka [EINV] (IEEE C37.112)

«Xap» = ANSI EINV

[OCTYMHbI pa3iMyHbIe peXxnmbl cbpoca: cOpPoC Mo XapakTEPUCTUKE, BbIAEPXKKE BPEMEHU
WM MFHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasaene > «MosacHeHns ko Bcem
XapaKTepUCTUKaM».

MpumevaHwne. Anga | > 20-/> ybbiBaHME KPMBOW NMpeKkpallaeTcs, 3Ha4YeHns t He 3MeHsT
Be/NIMYUHbI B TevyeHune | = 20:/>.

Cbpoc OTKA
t=—29'1 2 txap 282
1_(L) t=| —5—+0,1217 |- txap
I> ( e 2_ 1
I>
I I
<1 1<=—=<20
Ecm: 1> Ecnu: 1> S
1000
t [s]
100
10
txap=
EEE 15
EEE 10
1 5
0,1 0,5
0,01 0,1 1 10 100

| /1> (KpaTHble nopor. cpab.)

Pdoc_z07
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4 SneMeHTbl 3alnThbl

4.6.1.9 R Inverse [RINV] - XapakTepucTtuka

4.6.1.9

«Xap» = RINV

R Inverse [RINV] - XapakTepucTuka

[OCTYMHbI pa3iMyHbIe peXxnMbl cbpoca: cOpPOC Mo XapakTEPUCTUKE, BbIAEPXKKE BPEMEHU
WM MIHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasaene > «MosacHeHns ko Bcem
XapaKTepUCTKaM».

MpumevaHne. Anga | > 20-/> ybbiBaHME KPMUBOW NMpeKpallaeTcs, 3Ha4YeHns t He n3MeHsT
Be/NIMYUNHbI B TevyeHune | = 20:/>.

Cbpoc OTKN
0 1,0
t= : txa = ——F53¢ ' IXa
(L] p 0,339 - 0238 p
I> ()
I 1
Ecm: 1> 1 Ecnu: l<>=20
100
t[s]
10 txap=
1,5
1
0,5
1
\\\\\\\‘ 0,2
\\\\\\\‘ 0,1
0,05
0,1
0,01 0,1 1 10 100
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4 SneMeHTbI 3alnThbl

4.6.1.10 lMNMonoras TepmMmnyecKas XxapakTepucTmnka

4.6.1.10 TMMonorasa TepMuuYecKas XxapaKTepucTuka

«Xap» = Thermal Flat

[OCTynHbI pa3inyHble pexxuMbl cbpoca: cOpoC Mo XxapaKTEPUCTUKE, BbIAEPXKKE BPEMEHM
WM MIHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasaene > «MosacHeHns ko Bcem
XapaKTepuCcTnKam».

Cbpoc OTKn

t=(5-32)-txap

t=(5-3°)-txap

L_ 1 1<
Ecnu: lHOM Ecnn: IHOM
1000
t [s]
100 txap=
10
5
10 2
0,5
1
0,05
0,1
0,01 1 10 100

MRDT4-3.7-RU-MAN
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| / IHOM (KpaTHble HOM. TOKa)
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4 3neMeHTbl 3anNThbl
4.6.1.11 XapakTepucTtuka IT

4.6.1.11 XapakTtepuctuka IT

«Xap» = IT

LoCTynHbI pa3sinvHble pexxuMbl cbpoca: cOpoc Mo XxapakTEPUCTUKE, BblAEP)KKE BPEMEHMU
WM MIHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasaene > «MosacHeHns ko Bcem

XapaKTepuCcTUKam».
Cbpoc OTKn
2 1
t=(5-3 )-txap = 5'31'txap
(IH{)M )
L -1 1 <1
Ecnun: [HOM Ecnu: IHOM
1000
t [s]
100
1 txap=
10
5
! 2
0,5
0,1
0,05
0,01
0,01 0,1 1 10 100

| / IHOM (KpaTHble HOM. TOKa)
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4.6.1.12 XapakTtepuctuka I2T

«Xap» = 12T

4 JnemMeHTbl 3aWKnThl
4.6.1.12 XapakTepucTuka 12T

XapaKTepuCcTnKam».

LoCTynHbI pa3sinyHble pexxuMbl cbpoca: cOpoc Mo xapakTEPUCTUKE, BblAEP)KKE BPEMEHMU
WM MIHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasaene > «MosacHeHns ko Bcem

Cbpoc OTKn
t=(5-32)-txap ="
(IHOM
I~ 1
Ecnun: [HOM Ecnu:
1000
t [s]
100
10
1
0,1
0,01
0,01 0,1 1

| / IHOM (KpaTHble HOM. TOKa)

MRDT4-3.7-RU-MAN
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4 SneMeHTbl 3alnThbl

4.6.1.13 XapakTepucTtuka 4T

4.6.1.13 XapakTepuctuka l4T

«Xap» = 14T

' LoCcTynHbl pasnnyHble pexxnmbl cbpoca: cbpoc No XxapakTePUCTUKE, BbiAEPXKKE BPEMEHN

WM MIHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasaene > «MosacHeHns ko Bcem
XapaKTepucTukam».

Cbpoc OTKn
t=(5-3%)-t _ 5-3%
( ) Xap t= ; 7 - txap
(IHOM)
L <1 1< I
Ecnun: [HOM Ecnu: IHOM
1000
\\ \\\\
Y
t[s] \\\\\\
i
\\\\\ \\\
MEWY
AV
I
10 \\\ ‘\\ \\\ \\ \ \\
\\ \\\\\\\
WU BRI
VN
\ W
\ txap=
1 ==t
S 10
\\ T
\ 5
N 2
ur {SERVIEN
AR 1
\ \\\\\\
A0 0,5
(A 0,05
0,01
0,01 0,1 1 10 100

| / IHOM (KpaTHble HOM. TOKa)

Pdoc_7Z11
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4 IneMeHTbI 3alUnThbl

4.6.2 ®YHKLUNOHaIbHblE BO3MOXXHOCTU

4.6.2 DPYyHKULUOHAJIbHbIe BO3MO>XXHOCTH
I[1] ... [n] Pdoc_Y19
I =1[1]...[n]
Cm_ anarpammy: Bnok-kun
O IH2 . aKkT_ (& ]
4 | . IH2 Bnk
[l
IH2 Bak
HeakT_ <]
aKT_ - 0 I.Tpee_®A 05
CMm_ anarpammy: IH2 [&] %
IH2 . Bak ¢.A
@ o) o | Tpes_®B /N
CMm_ anarpammy: IH2 [&] ?
IH2 . Bak ¢.B
@ ¢} | . Tpes_.C 6D
Cm_ anarpammy: [H2 [&]
IH2 . Bk ¢.C =1
O N (i)
L | ,_J
1. =1
MeToa n3mepeHuin & 1. OTkn h.A Teb
OCHOBHbIE I —|_|
cT_CK3 = [&] I.OTkn @B /T~
Ih.A o) '_|_|
""""" _D_ I.OTtkn .C
Icp.B T __E SRS
1h.C T
¢
s
Xap
[
txap
l.
t-cbpoc 3apepxkun
l.
Pex_ cbp_
[
i t
1 i q)
" DEFT / INV
1
i t 0
B
1. OTkN O
— 15
- 0]
_____ IMakc IMaKe
Cm_ gnarpammy: & | . KomOTkn
@ BIOKMUP_ OTKJT 15a
KomaH[a oTK/lo4YeHNs oTMeHeHa uan 6noknposaHa.
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4 DnemMeHTbl 3aLlnThI
4.6.3 12> — neperpy3ka no TOKy oTpuuaTenbHON nocnenosaTenbHocTn [51Q]

4.6.3 12> — neperpyskKa no ToKy oTpuuaTesibHOM NocCJenoBaTesibHOCTHU

[51Q]

YT06bl aKTUBMPOBaTbL AaHHYO DYHKLWIO, HY)KHO A5 NapaMeTpa [MapaM_ 3awunThbl /
Habop n /I-3aw_/ I[x]] «MeToa namepeHuvi» 3anaTb 3Ha4YeHune «I2» B Habope
napamMeTpoOB COOTBETCTBYIOLLErO 3JIeMeHTa Nneperpysku no Toky I[x].

DYHKUNS 3aLLMTbl OT MaKCMManbHOro Toka obpaTHOM nocnenoBaTesnbHOCTK (12>)
paccMaTpuBaeTCs Kak 3KBMBaNEHT (PyHKUNM 3aLUNTbLI OT MaKCMManabHOro ha3oBoOro TokKa
(12>) c TeM nULWb UCKIIIOYEHNEM, YHTO BMECTO Tpexda3HbIX TOKOB, NMCMNOJIb3yeMbIX
hyHKLMERN 3aWMTbl OT MaKCUMasibHOro )a30BOro TOKa, B KaYecTBe N3MepsaeMbIX
3Ha4YeHNI NCNonb3yeTcsa TOK obpaTHOM nocnenoBaTeNbHOCTK (12>). 3Ha4YeHne Toka
obpaTHOIN NocnenoBaTesIbHOCTU, NCNONb3yeMoe PyHKUMeR [2>, nony4aeTcs npu
nomMoLLM cnefytoulero XopoLo n3BeCTHOro CUMMeTPUYHOro npeobpa3oBaHUs
COCTaBAOLWMX:

3HaYveHne HacTpolkn cpabaTbiBaHNA PYHKLMN 3aWNThIl 12> 00JXKHO COOTBETCTBOBATb
TOKy obpaTHOI nocnenoBaTe/IbHOCTM B 3alMiaeMoM obbeKkTe.

Kpome Toro, ona yHKUMN 3alnUThl OT MaKCUMaJIbHOro Toka obpaTHOM
rnocnenoBaTesibHOCTU (I12>) NCNONb3YIOTCHA TakKMe Ke NapaMeTpbl, 4TO 1 AN hyHKLNN
3aWNTbl OT MaKCMMaJIbHOro (Da30BOr0 TOKA — XapaKTePUCTUKN OTKOYeHns n cbpoca
n3 ctaHpgaptoB IEC/ANSI, MHOXWUTENIb BPEMEHN N T. .

@YHKLMIO 3alUTbl OT MaKCUMasbHOro Toka obpaTHOM nocnenoBaTesibHOCTHY (12>)
MO>XHO MCMNO0JIb30BaTb A1 3alMTbl IMHWUA, TeHEepPaTOpPOB, TPAaHCHOPMaTOPOB U
OBuUraTesien, To eCTb, OJ15 3alLNTbl CUCTeM OT HecbanaHCcMpoBaHHbIX cboeB. Tak Kak 12>
3alnTHasa pyHKLUMSA paboTaeT C KOMMOHEHTOM TOKa OTpMLATENbHOMN
rnocsefoBaTesIbHOCTU, KOTOPbIN 06bIYHO OTCYTCTBYET B YCNIOBUAX HArpy3kKu, 12> MO>XHO
HacTpouTb 6osiee TOHKO, YeM PYHKLMIO 3alNTbl OT MaKCMMaJibHOro a3oBoro Toka. C
OPYron CTOPOHbI, KoopAMHaUNS PyHKLNI 3aWnTbl OT Neperpys3kn no ToKy
oTpuuaTesibHON NOCNe[0BaTEIbHOCTM B padnasibHON 3/IEKTPNYECKON CeTU He O3Ha4vaeT
aBTOMaTUYECKN 04eHb 6obLLIOE BpeMs yCTpaHeHns c6os Ans 3alWUTHBLIX YCTPOWCTB,
pPacnosioXKEHHbIX BblLLE B LeMNn, Tak Kak BPEMSA OTKJ/IOYEHUSA COOTBETCTBYIOLWEN DYHKLNN
3aWNTbl OT Meperpyskn no ToKy oTpuuUaTesIbHON NOCNeAoBaTENbHOCTU AO/HKHO BbITb
KOOPAMHMPOBAHO CO C/IeAYIOLLMM YCTPONCTBOM, PACMO/IOXKEHHbIM HMXKE B Llenn, KoTopoe
nMeeT PYHKLMIO 3alMTbl OT Neperpys3kn No ToKy oTpuuaTesIbHOW NOC/IeAoBaTEeNbHOCTH.
OTO BO MHOXECTBe C/sly4aeB genaet 12> BbIr0AHON KoHUenumnen 3awnTbl B AOMNOJIHEHME
K QYHKUUW 3aWNTbl OT MakKCUMasibHOro ha3oBoro Toka.

YT106bI npenoTBpaTUTb oWnNBOoYHOE OTKJIOYEHNE, npn nNcnosib3oBaHMN 6J'IOKVIDOBKVI oT
6pOCKOB TOKa 3aZep>XXKa OTKJIIYEHMUS, NCNOoJiblyeMas PYHKLUNUSAMUN MaKCUMaSIbHON
TOKOBOM 3alWNThbl, LO/KHA COCTaBNATb He MeHee 30 MmcC.

B MOMeHT 3aMblKaHUA BbIKJlOYaTENA B pe3yJibTaTe NnepexoaHblX NPoLeccoB MOXeET
BO3HMUKHYTb TOK OTpVILI,aTeJ'IbHOl7I nocnenoBaTe/IbHOCTW.
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4 IneMeHTbI 3alnThbl

4.6.4 Beop B 3KCrlyaTauuio: 3awmTa no TOKy — HeHanpasseHHas [50, 51]

I[1]...[n]: MeTopA u3MepeHun = (12>) Pdoc_Y10
I =1[1]...[n]
Cm_ anarpammy: Bnok-ku**
@ (CTyneHb He OTKJIl0YeHa 1 HET aKTUBHbIX CUrHanoB H6J10KUPOBKI) &
. IH2 Bk

l.
IH2 Bk

HeakT_

aKT,

CMm_ gnarpammy: IH2

O IH2 . IH2 Bak
5

OO,

MeTop n3mepeHunn

OcCHOBHble

NcT_CK3

12

I.
Xap

l.
txap

l.
t-cbpoc 3apepxkn

0]

3Io.>

Cwm_ gnarpammy: Bnokup_ oTkn

Pem_.cﬁp_

t 0
—
0]

DEFT / INV

YcTponcTeo

paccynTbiBaeT BpeMA
OTKJIK0YEHNA U

peXuMbl Ha OCHOBE
YKa3aHHbIX BbllLe Napame

| . Tpes,

rpPoB_

@ (KomaHpa oTklo4YeHs oTMeHeHa uan 6a1oknposaHa. )

4.6.4
51]

TecTupyembii 06bEKT

I.OTkn
®

| . KomOTkn
15a

Beopg B KCNnnyaTauumio: 3awuTa no TOKY — HeHanpaBJieHHanA [50,

* CUrHanbl, KOTOpPble AOJDKHbI U3MEPSTLCSA AN KAXKA0ro 3/1eMeHTa TOKOBOW 3allUThI,
yCTaBku, obliee BpeMs OTKJIOYEHUS (PEKOMEHA0BAHHOE) UM HaobopOoT, 3a4epP KKK
OTKJIIOYEHUS N YCTAaBKUN Ha BO3BPAT; KaXkAbl pa3 TPVXXKAbl AN KaXKAaon a3kl 1 1

pa3 gna Tpex ¢as.

B cnyyae coeamMHeHMA No cxeme XOJIMIpUHa 4acTo CayYatloTcsa OoWnbKn coeanHeHns,
KoTopble 6e3onacHO obHapyxuBatoTCcA. NIamepeHne obLero BpeMeHn OTKYEHNS
rno3eonseT ybeonTbCH, 4TO CXeMa BTOPUYHOM Lenu (To eCcTb, Llenn OT pa3beMOB A0
paboyen KaTyLKN BbIKNOYaTENA) UCpaBHa.
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4 neMeHTbl 3alnThbl
4.6.5 BBog B 3KCMJlyaTauWo: Neperpy3ka no TOKy oTpuuaTesIbHOM MocsiefoBaTeNbHOCTH

PekoMeHOyeTcs U3MepsiTb 0bLlee BpeEMS OTK/IOHYEHNS BMECTO U3MEPEHUSA 3a4EPIKKMN
OTKJIl0OYEeHNSA. 3aep>KKa OTK/IIOYEHMS YCTaHaBNMBaeTCa 3aka3ymkoM. ObLiee BpeMs
OTKJIIOYEHNA N3MEPAETCH Ha CUTHAJIbHOM KOHTaKTe BbiKJlo4YaTensa (He Ha penenHoM
Bbixoge).

ObLLee BpeMs OTKIIOYEHNA = 3a4ep>KKa OTKJIOYEHNSA (CM. MOrpeLwHoCT U ONYCKN
CTYMeHen 3alnTbl) + BpeMsa cpabaTbiBaHMSA BbikatovaTens (okono 50 mc).

NHdopmauma o BpemeHun cpabaTbiBaHUSA BbiK/lOYaTENS MPUBOANTCA B TEXHUYECKUX
XapaKTePUCTUKAX U MPOYEN TEXHUYECKON AOKYMEHTaLNN, BbiMyCKaeMon
npeanpuaTUEM-N3rOTOBUTENIEM BbIKJIKOYATENS.

Heobxoanmbie cpencrea
* /ICTOYHUK TOKa
* BO3MOXXHO, amnepmMeTpsbl
* Tanmep.
OnuvcaHune npoueaypsbl
lpoBepka ycTaBok (3 oaHOga3Hbix n 1 Tpexga3Hoe)

Mpu Ka)KooM naMepeHnn nogasanTe TOK, NPeBbIWAOWNNA YCTaBKy 418 akTueBaLumnu
hyHKUMN, Npnbnn3nTenbHO Ha 3-5%. Mocne 3TOro NpoBepsiNTe NMOPOroBLIE 3HAYEHMUS.

lMpoBepKa 0bLero BpeMeH 3aAEPXXKN OTKIIOYEHUS (peKkoMeHaaUms)

N3MepbTe obLiee BpeMsi OTKJIIOYEHMS Ha BCMOMOraTelbHbIX KOHTAKTaxX BblKJlloYaTens
(oTKNOYEeHMe BbIKAOYaTENS).

V3mepbTe 3a4€epXKKY OTK/IOYEHUS (U3MepeHne NPpou3BoanNTCA Ha penenHoM Bbixoae)
N3mepbTe 3aepXKy OTK/IOHEHWS Ha pesieHOM Bbixoae.
N3mepeHune ropora oTrycKaHus

YMeHbLINTE cuny Toka A0 97% OT Be/INYUHbLI CpabaTbiBaHUA PYHKLUUN OTKIIIOHEHUS 1
M3MepbTe NOPOr OTNYCKaHUS.

Pe3ynbTaT ycrielHo npoBepKu
3HavYeHns n3MepeHunin obLero BpemMeHn 3a4ep>KK1 OTKIIIOYEHUA U OTAE/bHbIX 3HAYEHUN
BpeMeHW 3a4ep>KKW, YCTaBOK N YCTaBKWN Ha BO3BPAT, A0JIXKHbI COOTBETCTBOBATh

3Ha4YeHMAM, YKa3aHHbIM B CMUCKEe HACTpoeK. [lonyCTUMble OTKJIOHEHUS N OOMYCKN
YKa3aHbl B TeEXHNYeCKNX OaHHbIX.

4.6.5 BBopg B 3KCn/siyaTaumio: neperpyska no ToKy orpuuatesibHOU
nocsieaoBaTesiIbHOCTHU

TecTupyembii 06bEKT
CurHanbl, KOTOpble HEOBX0ANMO U3MEepPUTb AN KaXKA0WN (PYHKLMN TOKOBOW 3aLUNThI:

MOporoBbIE 3Ha4YeHMS, obLiee BpeMsa OTKIIOYEHNA (PEKOMEHOYETCS) NN XKe
KO3(h(pUUMEHTbI 3alep)XXKN OTKJIIOHEHNS U NafeHns.
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4 SneMeHTbI 3alnThbl

4.6.5 BBopA B 3KCMJyaTaLuio: neperpyska no ToKy oTpuLaTesIbHON Nocnef0BaTebHOCTH

PekomeHayeTca namepatb obuiee BpeMs OTKIOHEHUS BMECTO U3MEPEHMS 3a4EPXKKU
OTKJIlOYEeHNS. 3a4ep)XKa OTK/OYEHNS YCTaHaBAMBaeTCA 3aKa34nkom. ObLiee Bpems
OTKJIIOYEHNS U3MEPSAETCA Ha CUTHAJIbHOM KOHTAKTe BblK/o4YaTensa (He Ha penenHoM
Bbixone!).

ObLuiee BpeMs OTKJIIOYEHNA: = 3a[4ePrKKa OTKJIIOYEHUS (CM. MOrPELUHOCTU U AOMYCKK
CTYMeHen 3alnTbl) + BpeMsa cpabaTbiBaHMSA BbikatovaTens (okono 50 mc).

NHpopMaLns o BpeMEHU OTKIIOYEHNS BbIKJIlOYaTENA NPUBOANTCHA B TEXHNYECKNX
XapaKTePUCTUKAX U MPOYEN TEXHUYECKON AOKYMEHTaLNN, BbiMyCKaeMon
npeanpuaTUEM-N3rOTOBUTENIEM aBTOMaTUYECKOr0 BbIKJIlOYaTeNS.

Heobxoanmbie cpencrea
* /ICTOYHUK TOKa
e AMNepmMeTpsbl
* Tanmep.
OnuncaHune npouenypsl
lMpoBepka NMoporoBbiX 3HAYEHUM
YT106bI NONYYNTb TOK 0BpaTHOM NOCNenoBaTENbHOCTU, U3MEHUTE NOC/IeA0BaTeNbHOCTb
a3 Ha pa3beMax UCTOYHUKA ToKa (nocnegoBaTenbHOCTb ABC — Ha

nocnepoBaTenbHOCTb ACB; nocnepgosaTenbHocTb ACB — Ha nocnepoBaTenbHocTb ABC).

Mpun Ka)kaoi NpoBepKe NogaBaTe TOK, NMPEBbLILLAOLWMIA NOPOr AN aKTUBaLUN PYHKLNN,
npnbansnTenbHo Ha 3-5%. Mocsie 3TOro NpoBepsATEe NOPOroBbie 3HAYEHUS.

MpoBepka obLuero BpeMeHy 3aA€PXKKN OTKIIOHEHUS (PEKOMEHAALINS)

N3mMepbTe obLiee BpeMsi OTKJIIOYEHMS Ha BCMOMOraTe/lbHbIX KOHTaKTaxX BblKJlloYaTens
(oTKNOYEHME BbIKAOYATENS).

N3mepeHune 3a0epXKu OTKI0YEHNS (M3MepeHne Npom3BoaNTCA Ha pPesieHOM BbiXOoAe)
N3MepbTe 3a4ep)XKy OTKJIOYEHNA HA KOHTaKTe pesieliHOro BbiXo4a.
lMpoBepka Ko3ghpunumneHTa nageHuns

YMeHbLnTE cuy Toka A0 97% OT Be/INYUHbLI CpabaTbiBaHNA QYHKLUN OTKIOHEHUS 1
n3mMepbTe KO3IPPULMEHT NajeHuUs.

Pe3ynbTaT yCrneLwHOW rnpoBEPKU
3HaYeHUs n3MepeHunin obLLLero BpeMeHn 3a0ePXXKU OTKJIIOYEHUS N UHOMBUAYaAJIbHbIE
3HAYEHNA BPEMEHW 3a€P>XXKN, MOPOroBble 3HaYeHNA N KO3ULIMEHTLI NageHuns

OOJIKHblI COOTBETCTBOBATb 3Ha4eHNAM, YKa3aHHbIM B CNMTMCKe HaCTpOeEK. ,D,OI'IyCTI/IMbIe
OTKJIOHEHNA N OONYCKN YKa3aHbl B TEXHUYECKNX OaHHbIX.
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4 SneMeHTbl 3alnThbl

4.7 bpocok To

Ka IH2

4.7 Bpocok Toka IH2
Mogaynb 3aWwnThl OT 6POCKOB TOKa MO3BONAET NMPefoTBPaTUTb JIOXKHbIE cpabaTbiBaHUA
perne, Bbi3BaHHblE BKJIIOYEHMEM HaCbIWEHHbIX UHAYKTUBHbIX HAarpy3oK. 34ecb
YUYUTbIBAETCS OTHOLWEHMe aMnanTyg 2% n 1% rapmMmoHunku.
IH2 IH2_Y01
1H2 .
6n_ pex_
1-d bk
3-tp bnk

CMm_ anarpammy: Bnok-ku
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X
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1H2 T g — & | ’_2_1_| IH2 . Bak Q).B( >
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X Inj h —M@
I DO [ AT o IH2 . Bnk 31 u3m
®
e L
X
ny
X
IH2
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X
310 3l0H1
-------------
X
ny
X
3loH2
He VICI'IOJ'Ib3yI7ITe 3/1EMEHT 3aluuTbl OT 6p0CKOB TOKa B COMETaHUMN C 3alLUTON OT
MIHOBEHHOI0 MakKCMMaJsibHOro TOoKa (ons npegorBpaLlleHns OLLNBOYHBIX OTKJIIOHEHWUIA).
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4 IneMeHTbI 3alnThbl

4.7.1 Beop B 3kcrslyaTaumuio: Bpocok Toka

4.7.1 BeBopa B 3KcnayaTauuio: bpocok Toka
Mpouenypa NPoBePKN 3aBUCUT OT HACTPOEK pexxnMa BJ10KMPOBKU BPOCKOB TOKa:
* [Mapam_ 3awunTbl / Habop x / I-3aw_ / IH2] «621_ pex_» = «1-p Bnk».

B 3TOM pe)xxuMe NpoBepkKa A0/KHA NPOBOAMTLCA CHavasna Ans KaXkaon dasbl Nno
OTOENbHOCTW, a 3aTeM Ans Tpex (a3 BMecTe.

e [Mapam_ 3awunTtbl / Habop x / I-3aw_ / IH2] «6/1_ pex_» = «3-th bnk».

B 5TOM peXxume nNpoBOAUTCS NMpoBepKa AN Tpex das.
TecTupyemsbii 06 bEKT
Mposepka 610KNPOBKM BPOCKOB TOKA.
Heobxoanmbie cpencraa

e TpexdasHbll NCTOYHMK TOKa C peryampyeMmomn 4acToTomn

e Tpexdas3Hbli NICTOYHUK TOKa (A1 NePBON FrApMOHUNKN)

OnuvcaHune npoueaypsbl (3aBUCUT OT rnapaMeTpoB pexnma 6J10KUPoBKM)

¢ MopanTe TOK Ha BTOPUYHYIO 0OBMOTKY C HOMUHAIbHOW YaCTOTOM.

* BHe3anHo nojanTe Ha BTOPUYHYIO CTOPOHY TOK C 4YacTOTOMN, NpeBbILlatowWen
HOMMWHANbHYIO B ABa pa3a. AMMINTYAa AO/DKHA NpeBbIlaTh NpeayCTaHOBJIEHHbIN
KOahpunumeHT/noporosoe 3HavyeHne «IH2/IN».

e YbeOunTtech, 4TO reHepupyeTcs aBapuMnHbIA curHan 6pocka Toka.

Pe3ynbTaT yCcrneLHov npoBepKu

FeHepupyeTCs aBapUiHbIA CMrHan Bpocka Toka, a permcTpaTop cobbITUi perncTpmpyeT
6N10KNPOBKY CTYNEHN TOKOBOW 3aLLUThI.
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4 SneMeHTbl 3alnThbl
4.8 TOK Ha 3eMJ1l0 — 3allMTa OT MaKCUMaJIbHOro ToKa 3aMblkaHus Ha 3emto [50N/G, 51N/G, 67N/G]

4.8

TOK Ha 3eMJ1I0 — 3alluMTa OT MaKCUMMaJIbHOIo TOKa 3aMblKaHUA
Ha 3emnio [BON/G, 51N/G, 67N/G]

Moaynb 3aWunTbl OT MaKCMMaJIbHOrO TOKa Npu 3aMblKaHUKM Ha 3eMJ10 «3lo» nmeeT
cnepyouwme 3awmnTHble yHKUMmM rno ANSI.

* ANSI 50N/G

* ANSI 51N/G

YT10o6bl MPpeaoTBpaTUTb OLINOOYHOE OTKJIIOYEHWE, MPU NCMO0JIb30BaHNN BNOKNPOBKMK OT
6pPOCKOB TOKa 3a4ep>KKa OTKJIOYEHUS, NCMNoJib3yeMas PYHKLUUAMN MaKCMMaJIbHOM
TOKOBOW 3aLUUTbI, 4O0JIKHA COCTaBAsATb HE MeHee 30 Mc.

Bce anemMeHTbl TOKOB YyTEYKM Ha 3eMJII0 UMEIOT NAEHTUYHYIO CTPYKTYPY.

OaHHbIN MOAysIb MOXKET paboTaTb ¢ HAbopaMu aganTUBHbLIX NAapPaMeTPOB.

N3mMeHeHne 3Ha4YeHUn MapaMeTpoB, BXOAALLMNX B HAbOpbl NapaMeTpoB, MPOMCXoaunT
OVNHaMUYeCKN Mpu NoMoLLy HabopoB afanTUBHbLIX NapamMeTpos. CM. pasgen > «1.3.2
Habopbl afanTUBHbLIX MAapaMeTPOB».

ANSI 50N/G — 3awinTa OT MAKCUMaJIbHOIro ToKa Ha 3eMJ1l0, HeHanpaBJieHHasa
ITOT BapuaHT NPUMEHEHNS HacTpamBaeTca B MeHto [MnaHup_ ycTp ]
* [MnaHup_ycTp_] »Pex_« = «HeHanpaBJIeHH_»

Ecnv anemMeHT 3aWmnThl N0 TOKY OonpefesieH Kak «HeHarnpaBiaeHH », AaHHble 0
HampaB/eHMN B pacyeT He NPUHMMAIOTCS.

BapunaHThl:
e [Mapam_ 3awunTtbl / Habop 1...4 / I-3aw_/ 3lo[x]] «MeToa nimepeHui» =
o OCHOBHble

o NcT_ CK3

ANSI 51N/G — 3aLuuTa OT KOPOTKOIro 3aMbiKaHMUsl Ha 3eMJ110, HeHarnpaBJ/leHHas
ITOT BapmaHT NpUMEHEHUs HacTpamBaeTca B MeHto [MMnaHunp_ ycTp ]
e [MnaHnp_ycTp_] »Pexx_« = «HeHanpaBJIeHH »

Ecnn anemMeHT 3alunTbl MO TOKY onpeneneH Kak «HEHanpaBJZIEHH_», AaHHbIE O
HanpaBJiIieHN B pacyeT He NPNHUMaOTCA.
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4 SneMeHTbI 3alnThbl
4.8 TOK Ha 3eMJ1t0 — 3alMTa OT MAaKCKUMasbHOro ToKa 3aMblikaHUsa Ha 3emto [S0N/G, 51N/G, 67N/G]

BapuaHThl:
e [Mapam_ 3awunTtbl / Habop 1...4 / I-3aw_ / 3lo[x]] «MeToa namepeHui» =
o OCHOBHbIe
o NcT_CK3
MeTton namepeHun

Ona Ka)Kaoro 3alUTHOroO 3/1IeMEHTa HAaCTPOMKOWN NapameTpa «MeToa n3MepeHui»

MO>XHO onpefenuTb, OyaeT M n3MepeHue BbINOJHATLCA Ha OCHOBE «OCHOBHbIE» UIN
«MNcT_ CK3» 3Ha4veHuns.

UcTtoyHuk IG/uctoyHunk VG

MapameTpamu «3/ uctoy» n «Boibop UX» onpenensetcs, ABAATCS JIN TOK YTEYKN Ha
3eMJII0 U OCTaTOYHOE HAaMNpPSAXXEeHNE «N3MEPEHO» NN «PacCHUTAHO».
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4 3neMeHTbl 3anThbl
4.8.1 XapaKTepucTunkm

4.8.1 XapaKTepUucTUukKmu

[Ons KaXkaoro afieMeHTa ¢ noMollblo napameTpa [Mapam_ 3awnTtbl / Habop 1...4 / I-3aw,_/
3lo[x]] «Xap» MOXXHO BbIbpaTb Cnefylone XapaKTEPUCTUKN:

DEFT — onpeaeneHHoe BpeMs — MaKCUMaJslbHbiVi TOK

HopmanbHO nHBepcHas xapaktepuctuka [NINV] (IEC) — IEC, ctaHaapTHas
obpaTHo3aBucumas xapaktepuctmka (IEC 60255-151)

XapakTepucTtunka 6osbion obpaTHOM 3aBUCMMOCTN BPEMEHU OTKJIIOYEHNS OT TOKa
[VINV] (IEC) — IEC, 6osbLuas obpaTHo3aBucumas xapaktepuctmka (IEC 60255-151)

XapaKTepucTrka OJINTEeNbHOW 3aBUCMMOCTMN BPEMEHN OTKJOYEHMS OT ToKa [LINV]
(IEC) — IEC, gnntenbHas obpaTHO3aBUCMMasa XapaKTEPUCTNKAE BblAEPXKKN BPEMEHN
(IEC 60255-151)

XapakTepucTukKa odeHb 60/bLIon 06paTHOM 3aBUCUMOCTU BPEMEHM OTKJTIIOYEHMNS OT
ToKa [EINV] (IEC) — IEC, o4eHb bosibluas obpaTHO3aBUCMMas XapakTePUCTNKAE
(IEC 60255-151)

XapaKTepucTuKa yMmepeHHon obpaTHOM 3aBUCMMOCTY BPEMEHN OTKJIIOYEHUS OT TOKa
[MINV] (ANSI) — ANSI, ymepeHHas obpaTHo3aBucumas xapaktepuctuka (IEEE
C37.112)

XapakTepucTuka 60sbLIo 06paTHOM 3aBUCMMOCTY BPEMEHN OTKJIIOYEHNSA OT TOKa
[VINV] (ANSI) — ANSI, 6osbLuas obpaTHo3aBucumas xapaktepuctmka (IEEE C37.112)

XapakTepucTukKa odeHb 60/bLIoN 06paTHOM 3aBUCMMOCTU BPEMEHMW OTKJ/TIIOYEHMNS OT
ToKa [EINV] (ANSI) — ANSI, o4eHb 6osibluas obpaTHO3aBUCMMas XapakTePUCTUKAE
(IEEE C37.112)

RINV — obpaTHO3aBucumas xapaktepuctika R

RXIDG

Monorasa TepMuyYeckKasa XxapakTepucTmka — roJsoras TepMnyecKas xapakTepucTmnka
XapakTepucrtuka IT

XapakTepuctuka I2T

XapakTepucrtuka 14T

MosacHeHNA KO BCeM xapaKTepucTukam

3lo: TOK KOPOTKOIro 3aMblKaHUS

3lo>: Mpw NpeBbILEHN BENNYNHBI CpabaTbiBaHWUS MPOMCXOAUT MYCK Moayns/
CTYMEHMN.

HacTporika: [Mapam_ 3awwmnTbl / Habop 1...4 / I-3aw_ / 3lo[x]] «3lo>»
t ona «Xap» = «DEFT»:

o 3agep>xKa oTkaw4eHusa npu 3lo > 3lo>, HacTpoika ¢ nomMoLbio [Mapam_
3awmnThl / Habop 1...4 / I-3aw_ / 3lo[x]] »t«.

o 3apepxxka cbpoca npu 3lo < 3lo> Bcerga paBHa 0 (K<MTHOBEHHbIN»).

* t ona «Xap» = «RXIDG»:

250
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4 IneMeHTbI 3alUnThbl

4.8.1 XapakTepucTtuku

o 3aflep>kKa oTKJYeHUs npu 3lo > 310> paccYNTbIBAETCS C y4ETOM BblibpaHHbIX
XapaKTepPUCTUK.

o 3apep>xka cbpoca npu 3lo = 3lo> HacTpamBaeTCs C NOMOLLbLIO «Pex_ cbp »,
[OCTYMNHble BapuMaHTbl: KMFTHOBEHHbIA» UN «OnpeaesieHHOe BpeMs».

o 3apepxka cbpoca npu «Pex_ cbp_» = «omnpepeneHHoe BpeMs» HaCTpanBaeTCs
B «t-COPOC 3a0EPXKKU».

* t Ana BCcex xapakTepuctuk, kpome «DEFT» n «RXIDG»:

o 3aflep>xKa oTKJYeHus npu 3lo > 310> paccUnTbIBAETCS C y4eTOM BblibpaHHbIX
XapaKTEepPUCTUK.

o 3agep>xka cbpoca npu 3lo = 3lo> HacTpaunBaeTCs C MOMOLLbI0 «Pex_ cbp_»,
OOCTYMHbIE€ BApPUaHTbl: «KMTHOBEHHbIN», «OonpeneneHHoe BpeMsa» nuian
«0bpaTHO3aBUCUMas XapaKTEPUCTUKA BPEMEHM>.

o [pn yCNoBUK, 4TO «Pex_ cbp » = «MIHOBEHHbIN»: MTHOBEHHbI CO6pPOC ecnu

TOK YMEHbLLAETCS A0 3HAa4YeHUs HUXXEe BennyunHbl cpabaTbiBaHus, Bpems TOC
6yneT obHyNeHo 3a 2 uukna.

o pwn ycnoBun, 410 «Pex_ cbp_» = «ornpenesieHHOe BpeMsi»: 3ajlep>xka cbpoca

HacTpauBaeTcs B «t-COPOC 3a4€PXKKM».

o Mpwn ycnosumn, 410 «Pex_ cbp » = «obpaTHO3aBMCUMasa XapakTepucTrKa

BpPeEMeHU»: 3aAep)KKa cbpoca pacCcymMTbIBAETCSA C y4ETOM BblOpaHHbIX
XapPaKTEePUCTUK.

e txap (ona Bcex xapakTepuctuk, kpome «DEFT»):

MRDT4-3.7-RU-MAN

°© MHOXUTeIb BpeMeHN/KO3IPMDUNLUNEHT XapaKTePUCTUKKN OTKAOYeHNA. InanasoH

3HaYeHWUM 3aBUCUT OT BbIBPaHHOW KPUBOM OTKJ/IIOHEHUS YCTPONCTBA.

° HacTpowmka ¢ nomoulbto [Mapam_ 3awmnTbl / Habop 1...4 / I-3aw,_ / 3lo[x]] «txap»
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4 DneMeHTbl 3aLlNThI
4.8.1.1 ABN — onpepeneHHoe BpeMSA — MaKCUMasbHbIN TOK

4.8.1.1 [ABIN — onpepeneHHoe BpeMs — MaKCUMMaJibHbIA TOK

DEFT
100~ E
- 3lo / 3lo> ]
0.01 =—F——= 20
t[s]| i
1 E
L 3(X)S i
I l
E 0.0s E
0.01 | |11 ‘ | I I | ‘
1 10
|/ 3lo> —= ‘

Edoc Z00

3agepxxka oTkayeHus npu 3lo > 3lo>, HacTponka ¢ nomMowbio [MapamM_ 3awmnThl /
Habop 1...4 / I-3aw_ / 3lo[x]] »t«.

3agepxka cbpoca npu 3lo = 3lo> Bceraga paBHa 0 (KMTHOBEHHbIN»).
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4 SneMeHTbI 3alnThbl

4.8.1.2 IEC HopmanbHO nHBepcHasa xapaktepuctumka [NINV] (IEC 60255-151)

4.8.1.2 IEC HopMmanbHO uHBepcHaa xapaktepucTtuka [NINV] (IEC 60255-151)

«Xap» = IEC NINV

[OCTYMHbI pa3iMyHbIe peXxnMbl cbpoca: cOpPOC Mo XapakTEPUCTUKE, BbIAEPXKKE BPEMEHU
WM MIHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasaene > «MosacHeHns ko Bcem
XapaKTepUCTKaM».

Mpumedanwne. Ona 3lo > 20-3lo> ybbiBaHNE KPUBOW NMpeKpaLlaeTcs, 3HadyeHns t He
N3MEeHSIIOT Be/INYUHbI B TedeHue 3/o = 20-3/0>.

Cbpoc OTKA
t= 0.1 5 - txap t= 0’%,%2 - txap
1 '( 33;3; ( 33;2; ) 1
3lo 3lo
Echu: 3lo> 1 Ecwm: —  3lo> = 20
100
t [s]
10
txap=
\—
S %,5
1 0,5
0,2
0,1
0,1 J 0,05
0,01
0,01 0,1 1 10 100

3lo / 3lo> (kpaTHble nopor. cpab.)

Edoc_z01
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4 3neMeHTbl 3alnNThbl
4.8.1.3 IEC XapakTepucTtuka 6onbLion obpaTHOM 3aBUCMMOCTU BPpEMEHM OTKIto4eHMs oT Toka [VINV] (IEC 60255-151)

4.8.1.3 IEC XapakTepucTtuka 6onblion oOpaTHOW 3aBUCMMOCTU BPEMEHM OTKJIIOYEHUA OT
Toka [VINV] (IEC 60255-151)

«Xap» = IEC VINV

[OCTYMHbI pa3iMyHbie peXxnmbl cbpoca: cOpPOC Mo XxapakTEPUCTUKE, BbiAEPXKKE BPEMEHU
WM MIFHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasgene > «MosacHeHns ko Bcem
XapaKTepUCTKaM».

Mpumedanwne. Ona 3lo > 20-3/o0> ybbiBaHNE KPUBOW NMpeKpaLlaeTcs, 3HadeHns t He
N3MEeHSIIOT BeJINYUHbI B TedeHue 3/o = 20-3/0>.

Cbpoc OTKA
1-(f) a1
3lo 3lo
Ecnn: 3lo> <1 Ecnu: <3Io> =2V
100
t [s]
10 ‘J
txap=
1 1,5
1
0,5
BRI 0,2
0,1
0,1
0,05
0,01
0,01 0,1 1 10 100

3lo / 3lo> (kpaTHble nopor. cpab.)
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4 SneMeHTbI 3alnThbl

4.8.1.4 |[EC XapakTepucTtunka o4eHb 60nbLion obpaTHOM 3aBUCMMOCTU BpeMeHN OTKoYeHns oT Toka [EINV] (IEC 60255-151)

4.8.1.4 IEC XapakTepucTuKa o4eHb 60sbLUOA OOpaTHOM 3aBUCUMOCTU BPpEMEHU
oTkno4YeHusa ot Toka [EINV] (IEC 60255-151)

«Xap» = IEC EINV

' [OCTYMHbI pa3siMyHbIe peXxnMbl cbpoca: cOpPOC Mo XapakTEPUCTUKE, BbiAEPXKKE BPEMEHU

WM MIHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasaene > «MosacHeHns ko Bcem
XapaKTepUCTKaM».

Mpumedanwne. Ona 3lo > 20-3lo> ybbiBaHNE KPUBOW NMpeKpaLlaeTcs, 3HadyeHns t He
N3MEeHSIIOT Be/INYUHbI B TedeHue 3/o = 20-3/0>.

Cbpoc OTKA
t=¢2-txap t=8—02-txap
1-(3%) (i) -1
310 3lo
Echm: 3lo> 1 Ecam: 1 <3105 =20
1000
t [s]
100
10 //
\ txap=
1
1,5
R 1
0,1 0,5
0,2
R 0,1
0,01 0,05
0,01 0,1 1 10 100

3lo / 3lo> (kpaTHble nopor. cpab.)
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4 SneMeHTbl 3almnThbl

4.8.1.5 |IEC XapakTepucTuka AJINTENbHON 3aBUCMMOCTIN BPEMEHM OTKo4YeHnsa oT Toka [LINV] (IEC 60255-151)

4.8.1.5 |IEC XapaKkTtepucTuKa OIUTEeIbHOW 3aBUCMMOCTU BPEMEHMU OTKJII0YEeHUA OT ToKa

[LINV] (IEC 60255-151)

«Xap» = IEC LINV

[OCTYMHbI pa3iMyHbie peXxnmbl cbpoca: cOpPOC Mo XxapakTEPUCTUKE, BbiAEPXKKE BPEMEHU
WM MIFHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasgene > «MosacHeHns ko Bcem
° XapaKTepUCTKaM».

Mpumedanwne. Ona 3lo > 20-3/o0> ybbiBaHNE KPUBOW NMpeKpaLlaeTcs, 3HadeHns t He
N3MEeHSIIOT BeJINYUHbI B TedeHue 3/o = 20-3/0>.

Cbpoc OTKA
t= % - txap t= 311020 - txap
e o -1
310 3lo
Echm: 3lo> ! Ecam: 1 <3105 =20
1000
t [s]
100 ‘J
10
1
0,1
0,01 10

256

3lo / 3lo> (kpaTHble nopor. cpab.)

MRDT4

txap=
1,5

0,5

0,2
0,1
0,05

Edoc_Z03
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4 SneMeHTbI 3alnThbl

4.8.1.6 XapaKkTepucTmka yMepeHHon o6paTHOM 3aBUCMMOCTN BPEMEHU OTKJIO4YeHUs oT Toka [MINV] (IEEE C37.112)

4.8.1.6

XapakTepucTMKa yMepeHHOW 0OpaTHOM 3aBUCUMOCTU BPEMEHU OTKJIIOYEHUS OT
TOoKa [MINV] (IEEE C37.112)

«Xap» = ANSI MINV

[OCTYMHbI pa3siMyHbIe peXxnMbl cbpoca: cOpPOC Mo XapakTEPUCTUKE, BbiAEPXKKE BPEMEHU
WM MIHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasaene > «MosacHeHns ko Bcem
XapaKTepUCTKaM».

Mpumedanwne. Ona 3lo > 20-3lo> ybbiBaHNE KPUBOW NMpeKpaLlaeTcs, 3HadyeHns t He
N3MEeHSIIOT Be/INYUHbI B TedeHue 3/o = 20-3/0>.

Cbpoc OTKA
4,85
b= 7 " txap 0,0515
1-(S) t= == 5— +0,1140 |- txap
3lo> ( 310 ) ; 1
3lo>
3lo 3lo
Ecan: 3lo> = 1 e © T T = Y
1000
t [s]
100 J
txap=
il 15
10 10
\— 2
1 1
S 0,5
0,1
0,01 0,1 1 10 100

3lo / 3lo> (kpaTHble nopor. cpab.)
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4 3neMeHTbl 3alnNThbl
4.8.1.7 XapakTepuctumka 6onbLuon obpaTHON 3aBUCUMOCTU BPEMEHN OTKJoYeHUs oT Toka [VINV] (IEEE C37.112)

4.8.1.7 XapakrtepucTuka 60nbLION OOpaTHOW 3aBUCMMOCTU BPEMEHM OTKJIIOYEHUA OT
Toka [VINV] (IEEE C37.112)

«Xap» = ANSI VINV

[OCTYMHbI pa3iMyHbIe peXxnmbl cbpoca: cOpPoC Mo XapakTEPUCTUKE, BbIAEPXKKE BPEMEHU
WM MFHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasaene > «MosacHeHns ko Bcem
XapaKTepUCTUKaM».

MpumedaHwne. Ona 3lo > 20-3/o0> ybbiBaHNE KPUBOW NMpeKpaLlaeTcs, 3HadeHns t He
N3MEeHSIIOT BeJINYUHbI B TedeHue 3/o = 20-3/0>.

Cbpoc OTKA
21
t=—210 txap 19,61
1(&) t=| ————=—+0,491 |- txap
3lo> 310 1
[ ) -
3lo_ 3Io
Ecoum: 3lo> = | Ecm: * = 3lo> = 20
1000
t [s]
100
txap=
10
S 15
10
R 5
1 S===:
&_
0,5
0,1
0,01 0,1 1 10 100

3lo / 3lo> (KpaTHble nopor. cpab.)
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4 SneMeHTbI 3alnThbl

4.8.1.8 XapakTepuctuka o4eHb 60sbLLON 06paTHOM 3aBUCUMOCTY BPEMEHU OTKIO4YeHns oT Toka [EINV] (IEEE C37.112)

4.8.1.8 XapakTrepucTuKka o4eHb DonbLIOM OOpaTHOM 3aBUCUMOCTU BPEMEHU OTKJII0OYEeHUs
ot Toka [EINV] (IEEE C37.112)

«Xap» = ANSI EINV

[OCTYMHbI pa3iMyHbIe peXxnmbl cbpoca: cOpPoC Mo XapakTEPUCTUKE, BbIAEPXKKE BPEMEHU
WM MFHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasaene > «MosacHeHns ko Bcem
XapaKTepUCTUKaM».

MpumedaHwne. Ona 3lo > 20-3/o0> ybbiBaHNE KPUBOW NMpeKpaLlaeTcs, 3HadeHns t He
N3MEeHSIIOT BeJINYUHbI B TedeHue 3/o = 20-3/0>.

Cbpoc OTKA
=291 pep .
1_(&) t=| —————+0,1217 |- txap
3lo> ( ﬂ) 2_ 1
3lo>
_3lo_ 3lo
Ecam: 3lo> = T
1000 J
t [s]
100 J
10
txap=
T 1111 15
INER 10
1 5
2
0,1 0,5
0,01 0,1 1 10 100

3lo / 3lo> (kpaTHble mnopor. cpab.)
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4 3neMeHTbl 3alnNThbl
4.8.1.9 R Inverse [RINV] - XapakTepucTtuka

4.8.1.9 R Inverse [RINV] - XapakTepucTtuka

«Xap» = RINV

' [OCTYMHbI pa3iMyHbIe peXxnMbl cbpoca: cOpPOC Mo XapakTEPUCTUKE, BbIAEPXKKE BPEMEHU

WM MIHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasaene > «MosacHeHns ko Bcem
XapaKTepUCTKaM».

Mpumedanwne. Ona 3lo > 20-3lo> ybbiBaHNE KPUBOW NMpeKpaLlaeTcs, 3HadyeHns t He
N3MEeHSIIOT Be/INYUHbI B TedeHue 3/o = 20-3/0>.

Cbpoc OTKA
1,0 1,0
t=—*" _-txa t=———J _ ___ .ixa
(] 0539 P
3lo>
31o 31o
Ecnu: 3lo> <1 Ecnu: 1 < 370> =20
100
t [s]
B txap=
1,5
1
0,5
1
K 0,2
K 0,1
0,05
0,1
0,01 0,1 1 10 100

3lo / 3lo> (kpaTHble nopor. cpab.)
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4.8.1.10 RXIDG

«Xap» = RXIDG

4 IneMeHTbI 3alUnThbl
4.8.1.10 RXIDG

[OCTYMNHbI pa3inyHble pexxuMbl cbpoca: PMKCMPOBaHHAsA 3a4ep)KKa UM MITHOBEHHbI
cbpoc. MoapobHee cm. B paszgene > «MNosacHeHns Ko Bcem xapakTepucTukams.

MpumevaHune. Mpu t = 0,02 c ybbiBaHME KPUBOWM NpeKkpallaeTcs, T. e. 3HavyeHne t ang
6onbLKnX 3Ha4YeHU 310 NOCTOSAHHO.

OTKn

— _ . 3lo
t=5,8-1,35 ln( e o )

<30 py¢=0,02s

Ecnu: 3lo>

10

t[s]

0,1

0,01

=

i

1 10

txap=

1,0
0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1
0,05

3lo / 3lo> (kpaTHble nopor. cpab.)
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4 3neMeHTbl 3alnNThbl
4.8.1.11 MNMonoras TepMnyecKasa XxapakTepucTunka

4.8.1.11 TMonoras TepMuuYecKasa XxapaKTepucTuka

«Xap» = Thermal Flat

[OCTYMHbI pa3iMyHbIe peXxnMbl cbpoca: cOpPOC Mo XapakTEPUCTUKE, BbIAEPXKKE BPEMEHU
WM MIHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasaene > «MosacHeHns ko Bcem

XapaKTepuCcTUKam».
Cbpoc OTKn
t=(5-12)-txap t=(5-1°)-txap
3lo <1 1< 3lo
Ecnu: loHOM Ecnun: IoHOM
1000
t [s]
100 txap=
10
5
10 2
0,5
1
0,05
0,1
0,01 0,1 1 10 100

3lo / loHOM (KpaTHble HOM. TOKa)
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4.8.1.12 XapakTtepuctuka IT

«Xap» = IT

4 JnemMeHTbl 3aWKnThl
4.8.1.12 XapakTepucTtuka IT

XapaKTepuCcTnKam».

LoCTynHbI pa3sinvHble pexxuMbl cbpoca: cOpoc Mo XxapakTEPUCTUKE, BblAEP)KKE BPEMEHMU
WM MIHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasaene > «MosacHeHns ko Bcem

Edoc_Z09

Cbpoc OTKn
= .12). 1!
t—(5 1 ) txap f=-0-1 - - txap
( 3lo )
IorOM
3lo -1 31o
Ecnu: loHOM Ecau: Ionom
1000
t [s]
100
10 txap=
10
5
1
0,5
0,1
0,05
0,01
0,01 0,1 1 10 100
3lo / loHOM (KpaTHble HOM. TOKa)
MRDT4-3.7-RU-MAN MRDT4 263



4 3neMeHTbl 3alnNThbl
4.8.1.13 XapakTepucTtuka I2T

4.8.1.13 XapakTepuctuka I2T

«Xap» = 12T

' LoCcTynHbl pasnnyHble pexxnmbl cbpoca: cbpoc No XxapakTePUCTUKE, BbiAEPXKKE BPEMEHN

WM MIHOBEHHOMY 3HadeHuio. MoapobHee cM. B pasaene > «MosacHeHns ko Bcem

XapPaKTEPUCTUKAMY.
Cbpoc OTKn
2 2
t=(5-1%) txap = 5'12-txap
( 3lo )
IorOM
3lo <1 1< 3lo
Ecnu: loHOM Ecnu: IoHOM
1000
t [s]
100
10
1
txap=
10
5
0,1
0,5
0,01
0,01 0,1 1 10 100

3lo / loHOM (KpaTHble HOM. TOKa)
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4 SneMeHTbI 3alnThbl

4.8.1.14 XapakTepucTuka I4T

4.8.1.14 XapakTtepuctuka l4T

«Xap» = 14T
[OoCTynHbl pa3nnyHble peXxnMbl cbpoca: cOpoc Mo XxapakTEPUCTUKE, BbiAEPXKKE BPEMEHMN
WM MFHOBEHHOMY 3HaveHuto. MogpobHee cMm. B pasgene > «MoscHeHus ko Bcem
XapPaKTEPUCTUKAMY.
Cbpoc OTKn
= .12). .14
t—(5 1 )txap t=_0 14-txap
( 3lo )
IorOM
3lo  _ 1 < _3lo
Ecnu: loHOM Ecnu: IoHOM
1000
t[s]
100
\
\\\
10 \\ \\\\\\
\\ \\\\
1
AN
W
W txap=
1 T
M. 10
\\\ \\\\\
AL 5
[\ >
0'1 \‘\ \\ \\ \\ \\
WAL 1
\\ \\\
\ \ 0,5
0,05
0,01
0,01 0,1 1 10 100

Edoc_Z11

3lo / loHOM (KpaTHble HOM. TOKa)
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4 SnemMeHTbl 3aLlnThI
4.8.2 MakCUMasibHbIN TOK Ha 3eM0 — PyHKLMN

4.8.2 MakcuManbHbIA TOK Ha 3eMJ1I0 — (DYHKLUMU

3lo[1] ... 3lo[n] - KouTponb

Edoc_YO07

3lo = 3lo[1] ... 3lo[n]

CMm_ guarpammy: Bnok-kun**

@ (CTyneHb He OTK/I0YEHa U HET aKTUBHbIX CUrHaN0B 610KMPOBKY)

3lo . 3loH2 Bnk

3lo.
IH2 Bk

HeakT_

aKT_ ?‘

o] |

Cm_ anarpammy: [H2
@ IH2..Bnk B33 J

3lo . 3lo.
3l ucTou MeTon n3mepeHuin

n3mepeHo OCHOBHble

paccymMTaHo NeT_ CK3

0] 0]

3lo.
3lo>

AT

3lo.
Xap

3lo .
txap

3lo.
t-cbpoc 3apmepxku

3lo.

yDEFrg( INV
CTPONCTBO
paccuuTbiBaeT
BpPeMsl OTKJII04YeHUs
1 PeXUMbI Ha
OCHOBE YKa3aHHbIX
BblLUE MapaMeTPOB_

3lo . Tpe

3lo . OTkn
55

Puc. 54: 3awymTa OT MakCUMasibHOro ToKa Ha 3eMJiio, 4acTb 1 ((hyHKUNS KOHTPOJISA, OTK/IIOHEHUE).
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4 SneMeHTbl 3alnThbl

4.8.3 BBoA B 3KCrlyaTauuto: 3awmTa rno TOKY 3aMblKaHUA Ha 3eMJl0 — HeHanpasneHHas [5S0N/G, 51N/G]

3aw, - 3aM_ Ha 3emJio - Tpes_, OTKA Edoc_Y16

3lo.
Tonbko HabnwneHne

HeT
na

Tpes_
27
3lo . Tpes_
54

) OTK/1 15
3lo . OTkn
55
3lo . KomOTKn [*]
Cm_ anarpammy: Baokup_ oTkn 19

@ KomaHAa oTK/to4eHnst oTMeHeHa nan 6nokuposaHa. [*]

Puc. 55: 3awyuta oT MakCUMasibHOro ToKa Ha 3eMJ1t0, 4acTb 2 (KOMaH4a OTKJIOYEHUSA U 3aryCK
obLiero aBapuiHoOro cCurHasia n curHasia obLero OTK/Il04YEHNS).

[*] KoMaHOa oTKo4YeHUs 1 ee 6/IOKNPOBKA CYLLECTBYIOT TOJIbKO MPU HacTpolke «ToJibKO
HabiwaeHne» = «HeT»

4.8.3 BBopa B 3KcnsyaTauuio: 3aliuTa No TOKY 3aMblKaHUA Ha 3eMJI0 —
HeHanpasBJsieHHana [SON/G, 51N/G]

MpoBegnTe NpoBepKY MOAYyJA HEHaNPaBAEHHON MaKCMMasibHOM TOKOBOM 3aLUThI
aHaJIOrMYHO MOAYJ1I0 HanpaBJ/IEHHON 3aWNTbl OT MaKCMMasibHOro 9a30BOro TOKa, CM.
pa3gen =~ «4.6.4 Bopg B 3KCnyaTaumio: 3awmTa No TOKY — HeHanpasaeHHas [50,
51]».

MRDT4-3.7-RU-MAN MRDT4 267



4 neMeHTbl 3alnThbl

4.9 12> n %I2/11> — HecbanaHcMpoBaHHasa Harpy3ka [46]

4.9

12> n %I2/I11> — HecbanaHcupoBaHHaA Harpyska [46]

Moay/b 3alUUTbl OT HECUMMETPUKN TOKOB «I2>» paboTaeT NogoOHO MOAYIIO 3aLLUNTLI OT
HecuMmMmeTpumn Hanps>keHuin «U 012». TOKK MONOXKNTENbHON U OTpULLaTENbHON
nocsieaoBaTENIbHOCTU pPacCYMTbIBaAOTCA U3 3-ha3HbiX TOKOB. YCTaBKa («I12>» nnn «12/
TIH») onpenenseT MUHUMaNbHYO paboyyto BENNYMHY TOKa |12, Heobxoammyto ons
paboTbl GyHKUUN ANSI 46. 3TO rapaHTUPYET, 4TO y pene byaoeT AOCTaTOYHOE OCHOBaHME
VHNLUNNPOBATb OTKJIIOYEHNE pesie Npu HECUMMMETPUM TOoKoB. MapameTp «%(12/11)» — 3TO
HacTporKa pasa onpegeseHns HecnMmmeTpun TokoB. OHa onpefenseTcs OTHOWEHNEM
TOKa oTpuLaTesibHON NoCef0BaTeIbHOCTU K TOKY MOJIOXKUTETIbHOMN
nocnegoBaTenbHOCTU «%(12/11)». (Mpn onpeneneHnn TOKOB NOSIOXKUTENILHON
oTpuuaTesibHON NocnenoBaTesIbHOCTUN NPUHUMAETCA BO BHUMaHMe HaAaCcTponKa
nocnenosatesnbHOCTU ha3 [Cuctlapl «Yepeqg ¢as».)

(MpumevaHue. «TMNH» = TMH: TOK NOJIHON HarpyskKu.)

Bce Mmoaynu 3alWnTbl OT HECUMMETPUM TOKOB «I2>» UMElT 0ANHAKOBYIO CTPYKTYPY.
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Ycnosmnem ang OTKAIOYEHUS 3TOr0 MOAY S ABNSETCH TO, YTO TOK OTpULLaTeNbHON
nocnenoBaTeNbHOCTU |2 Bbilwe 3a4aHHOr0 MOPOrOBOro 3Ha4YEHMA U (€CIM HAaCTPOEHO) —
MPOLEHTHOE 3HaYeHNEe HECUMMETPUN TOKOB BbiLLe 3a4aHHOI0 3HavYeHus «%(12/11)».
Moaynb MHNUMUPYET OTKJII0YEeHWe, ec/in aHHOe YCJ/I0BUE BbIMOJIHAETCA B TeveHue
KOHKPETHOIro BpeMeHn 3aepXXKN OTKJIIoHeHUS.

MapameTp [Mapam_ 3awmTel / TNob_nap_3aw,_/I-3aw_/12>[x]] «ba3. Tok» onpepenseT
Mnoporosoe 3Ha4yeHue:

* Ecnn «ba3s. Tok» = «HOMUH_ 3Ha4YeHUs ycTp_»: [lonycTuMas HenpepbiBHasA
HecMMMeTpus TOKOB Harpy3ku: [Mapam_ 3awmnThl / Habop 1...4 / I-3aw_ / 12>[x]]
«l2>», N ee yKa3bIBalOT Kak IHOM.

e Ecnn «ba3. Tok» = «HOMMH_ 3Hay_ 3auw,_ obbekTa»: [lonyCcTuMas HenpepbiBHas
HeCMMMeTpUS TOKOB Harpy3ku: [Mapam_ 3awunThl / Habop 1...4 / I-3aw_ / 12>[x]] «I2/
TrH», n ee ykasbiBaloT Kak TIH.

[N HACTPONKN BpeMEH 3a4EPXKKWN OTKJIIOYEHNS AOCTYMNHbI ABa NapaMeTpa:

* Ecnn «Xap» = «DEFT»: 3a4ep>KKO OTKJIIOYEHUS ABNSIETCSA 3HAYEHNE HACTPOKM,
LOCTYMHOE Kak napaMeTp «t».

e Ecnum «Xap» = «INV»: 3agep>XKa OTKJIIOHEHNA pacCcHNTbIBaeTCs C nomoLllbio MRDTA4.

MpuHuMn paboTbl XapakTepUCTUKN onpeaeneHHoro speMmeHn (DEFT) cnepytowmni.
Moayfb OTK/OYNTCS, €C/IN B TEYEHME BPEMEHN 3a4EPXKKM OTKIIOYEHUSA «t» TOK
oTpuuaTeNbHON NocnenoBaTesibHOCTY 12 ByaeT Bbille MOPOroBOro 3Ha4YeHUa U (ecn
HaCTPOEHO) NPOLIEHTHOE 3Ha4YeHe HECMMMETPMN TOKOB ByaeT Bbille 3a4aHHOro
3HaYeHnna «%(12/11)».

MpuHunn paboTbl 06paTHOM XxapakTepucTnkn speMmern (INV) cnegyowimin, 3aWMTHbIM
YCTPONCTBOM MOCTOSAHHO PacCYUThLIBAETCH TEMOBas 3Heprus 6 3awmuwaeMmoro obbekTa.
ITO NpouUCxXoanT BCerga, He3aBUCMMO OT aBapUNHbLIX CUTHAI0B N CUTHANOB OTKJIIOYEHUS.
MoZLy/lb OTKIOYNTCSA, €CIN B TeYeHNe BpeMeHMN 3alepXXKN OTKHYEHUS tirip (KOTopoe
3aBuUCUT oT 6 ) ByayT BbINMOSIHEHBI BCE C/leaytowme ycaoBus.
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toTtkn

2>

I2rmnH

o(t)

90, OXJ1.

4 IneMeHTbI 3alnThbl

4.9 12> n %I2/11> — HecbanaHcnpoBaHHas Harpy3ka [46]

Tok OTpI/ILl,aTeJ'IbHOI?I nocnenoBaTesZiIbHOCTHU 12 6yﬂ,eT Bbille 3aJaHHOIro noporoBoro
3Ha4YeHua («I12>» nnu «I12/TMH»), n

MPOLLEHTHOE 3HAa4YeHNe HECMMMETPUN TOKOB BblllEe 3aaHHOro 3Ha4YeHus «%(12/11)»
(ecnn HacTpoeHOo) n

paccyMTaHHOE 3HaYeHne TEMnJoBOM 3Heprum 6 NPeBbICUT MaKCUMaslbHOE 3HaYeHne
Omax, PACCHNTAHHOE C YYETOM YCTaBKU «K» B Ka4ecTBe (hyHKLUM TEMJ0BON
Harpysku.

Ons 6 = 0 BpeMsi 3a4ep>XKN OTKJIIOYEHUS pacCinTbIBAaeTCs cneaywmm obpasom:

* Ecnn «bas. Tok» = «HOMUH_ 3HavYeHusa ycTp_ »:

N K12
Otkn — 72 ;2
I2 _I2>

* Ecnun «ba3. Tok» = «HOMWNH_ 3Ha4_ 3aw_ o6bekTa»:

__ KL

tOTKJ'I - 1.2 _ Iz
2 2/ TIIH

roe:

3aflep>XKa OTKJIIOYEHUS B CEKYHAX.

= TennoBas Harpyska obbekTa npu pabote npn 100% HECMMMETPUN TOKOB
Harpysku. 9To BHYTPeHHee CBONCTBO 3aluniaemMoro obbekTa, ciefoBaTeslbHO, ero
HY>KHO YKa3aTb KaK YCTaBKYy (MapaMeTp U3 rpynmnbl YCTAaBOK «K>»).

NHdopmaLntio 06 3TOM 3Ha4YEHUN MOXXHO HAaNTK B CrieLndmrKaLmsax reHepaTopa.

HOMWHaJIbHLIN TOK, eCnn «ba3. Tok» = <<HOMI/IH_ 3Ha4YeHUA yCTp_»

HOMWHAJIbHbIN TOK, ecnun «ba3. Tok» = «<HoMWH_ 3Ha4_ 3awl_ obbekTa»

= TOKWN HECUMMETPUYHOWN Harpy3ku /2 (paccYnTaHHbIE Ha OCHOBE U3MEPEHHbIX
3HAa4YeHUN ToKa)

= 3Ha4YeHue HaACTPONKU «I2>», ecnn «ba3. Tok» = «HOMWH_ 3Ha4YeHns yCcTp »

3HavyeHne HacTponku «I2/TMH», ecnn «ba3. Tok» = «<HOMWH_ 3Ha4_ 3aLl_ obbekTa»

Mpn HanM4YUKM oCcTaTovHOro Harpesa (6 > 0) 3aAepXKKa OTKYEHUS tirip COOTBETCTBEHHO
CokpaliaeTcs, 4Tobbl OTK/IIOYEHME MPOUCXOANIIO PaHbLLUE.

Ecnv TOKM HECUMMETPUYHOM Harpysku /> NpeBbILLAKT NOPOroBoe 3HaYeHne «/2>»,

npeanosaraeTcd, 4TO obbekT HarpesaeTcs. Ona pacyeTta TensaoBon SHEepPrmnm Ha 3ToM
3Tarne BBOAUTCA 3Ha4YeHUe Toka /o:

O =Og o+ F-| | I, ? dt

haKkTUYeCcKas BeNnMYnMHa TEMNJI0BON SHepPrum.

= 1MCX0AHOe 3HaYeHne B Havasie ha3bl HarpeBa, TO €CTb, TEMJIOBAsk SHEPINsA B KOHLIE
nocaenHen asbl oxnaxkaeHus (nnv = 0, ecnuv 3aBepLUnIack nocseaHss dasa
OXJIAXXAEHUS, CM. HUXKE, U ecin a3kl OXaXKAeHUA elle He 6b110).
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4 neMeHTbl 3alnThbl

4.9 12> n %I2/11> — HecbanaHcMpoBaHHas Harpy3ka [46]

f

o(t)

90, Harp.

tOXﬂ.

= KO3 (pMuMeHT MacwTabupoBaHus.

Ecnn TOKM HECUMMETPUYHON HArpy3kuy /> MeHbLUe NMOPOroBOro 3HavYeHus («I12>» nnn
«I2/TTTH»), NnpennonaraeTcs, YTo 06 bEKT OXx/1aXKAaeTCH.

PacyeT TennoBoW 3HEPrMn Ha 3TOM 3Tare NPOBOANTCS C Y4E€TOM KOHCTAHTbI
oxnaxaeHus. [laHHaa KOHCTaHTa SBASETCS elle 0AHUM BHYTPEHHUM CBOMCTBOM
3aWmuaemMoro obbekTa, cfiegoBaTesibHO, €ro HY)KHO YKasaTb Kak yCTaBky (napameTp u3
rpynnbl YCTAaBOK «T-OXJ1.»):

__t
o(t) = QO,Hazp.'e foxn

(hakTUYeckas BesMyYMHa TErnJoBON 3Hepruuy,

NCcxoOHOe 3Ha4YeHne B HavaJsie a3kl OXJIaXKAEHNS, TO €CTb, TEMI0BAs SHEPrus B
KOHLIe nocaenHen dasbl HarpeBaHus,

= CBOWCTBO 06bEKTa, YCTaBKa «T-OXJ1.».

da3sa oxJlaxX4eHMsa BCcerga npoaosiKaeTcs, Noka 3Ha4YeHume I HUxe NoporoBoro
3Ha4vyeHusn, T. €. MoKasaTesnb 6(t) paccynTbIBAaeTCA NOCTOSAHHO. (TONLKO MOC/e TOro, Kak
3HayveHune nokasaTens 6(t) onyctutcsa Huxe 0,01:0max, PAaCHET NPEKPATUTCA U
nokasaTtesnb O cbpackiBaeTcsa A0 0, TO eCTb, Nocnenyowas asa HarpesaHus
Ha4YMHaeTCsA NPU NCXOOHOM 3HavyeHun Bg, oxn. = 0.)

TensioBas sHeprusa npepcTabnageT cobon BCnoMoraTesibHbIA NOKa3aTesb, N ee 3Ha4YeHne
paccymMTbiBaeTCa U Nogaep>XXuBaeTcs BHyTPEHHEN CUCTEMON, TO €CTb, OHa He
oTobparkaetca NYM, n ee HEBO3MOXXHO M3BJI€4Yb HN Yepes3 OA4NH MPOTOKOJ CBA3M.
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4 SneMeHTbI 3alnThbl

4.9.1 Beop B aKkcrsiyaTauuio: Moaysb 3allMTbl OT HECUMMETPUN TOKOB

46[1] ... 46[n] NPSI_Y01
46 = 46[1] ... 46[n]

Cwm_ auarpammy: Bnok-ku —
@ (CTyneHb He OTKJIlOYEHa U HET aKTUBHbIX CUrHanoB H6J10KUPOBKY)

[0) 46 . Tpes_@
Ip.A 46 .
""""""" nno 12>
B one 12 Iy &
Ih.C bunbTp
"""""" 46 .
%(12/11) %(12/11) T
: i}
-—
46 .
Xap
46 .
txap
46 .
t
46 .
K
46 .
T-0XJ1.
t 0
P 46 . OTKHQ
15
(0]
E‘
46 . KomOTKN
w K
\
N\
\\
T-0XJ1.

Cm_ anarpammy: Bnokup_ oTkn
@ (KoMaHpa oTKJIl04YeHns oTMeHeHa unu 61okupoBaHa. )

4.9.1 Beopg B a3KcnayaTauuio: Moaynb 3aluTbl OT HECUMMETPUU TOKOB
TecTupyemsbii 06 bEKT
MpoBepka QyHKLMKX 3aLLMTbl OT TOKa 06paTHOM NocnenoBaTesSIbHOCTH.
Heobxoanmbie cpencrea
e NICTOYHUK Tpexda3Horo Toka C peryampyemMon HeCUMMeTpPUEN TOKOB
* Tanmep.
OnuncaHune rnipoyenypsl
lMpoBepka rnocsienoBaTesIbHOCTU ha3

* YbeauTech, 4TO Moc/iefoBaTes/IbHOCTb YepeaoBaHUsa a3 COOTBETCTBYET 3a4aHHON
B MapameTpax y4acTka.
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4 SneMeHTbl 3alnThbl
4.9.1 Beof B akcrsiyaTaumio: Moayib 3alinUTbl OT HECMMMETPUN TOKOB

* [lopanTe Ha YCTPOMNCTBO Tpex(dasHbIl TOK HOMUHaIbHOW BEJINYUHbI.
* Bongnte B MEHIO «3HAYEHUSA NU3MEPEHNI».

¢ [poBepbTe 3HAYEHNE N3MepPEHNN HecbanaHCUPOBAHHOIO ToKa «I2». 3HavyeHne
N3MEPEHNN ONSA BEJINYUHBI «I2» [OMXKHO BblITb PAaBHO HYJIHO (C YY4ETOM TOYHOCTM
PM3NYECKUX N3MEPEHNI).

Ecnn 0T06pa>KaeMa9| BeJIMYMHa |2 COOTBETCTBYET BeJINHNHE OJ1d CUMMETPUYHHbIX
HOMWHaJIbHbIX TOKOB, NOoAdaBaeMbIX Ha peJie, 3TO 3HAa4YUT, 4HTO TaKasA
nocnenoBaTesibHOCTb YepenoBaHUA (pa3 ABsseTCcA O6paTHOVI.

* Tenepb oTKO4YMTE ha3y d.A.

* [loBTOpPHO Npomn3BeauTe U3MepeHne HeCMMMEeTPUYHOr 0 ToKa «I2» B MeHI0
«3HavYeHnsa n3MmepeHuin». NamepeHHoe 3Ha4YeHne HeCUMMETPUYHOro ToKa «I2»
Ternepb JO/MKHO coCcTaBNAaATb 33%.

e BknoyuTe pasy ¢.A u oTkaounTe hasy ¢.B.

* [IOBTOPHO Npon3BeauTe n3MepeHne HeECUMMMETPUYHOr o ToKa |12 B MeHI0 «3Ha4vyeHuns
n3MepeHunin». IamepeHHoe 3Ha4eHNEe HECUMMETPUYHOIo ToKa «I2» onaTb A0JIXKHO
cocTaenaTb 33%.

* BkounTte pasy ¢.B n otkaoumTe pasy ¢.C.

* [TOBTOpPHO NponsBeanTe N3MepeHne HeCMMMETPUYHOI 0 ToKa «I2» B MeHIo
«3Ha4YeHNs n3MepeHnin». NlamepeHHoe 3Ha4YeHNe HECUMMETPUNYHOro ToKa «I2»
OOJIXXHO cocTaBNATb 33%.

[TpoBepbTe 3a4EPXKKY OTKIIHOYEHUS:

e [lopanTe CAMMETPUYHbIN Tpexda3HbI TOK Ha YCTPOMNCTBO (HOMUHaIbHOWN
BEJINYUHBI).

¢ OTKNO4YUTE TOK ha3bl la (ycTaBKa ANns BeNNYUHbI «I2» nonxHa bbb MeHee 33%).
* NI3mepbTe BpeMs OTKJIIOYEHUS.

CyLLecTByoLaa HECMMMETPUSA TOKOB «I2» cooTBeTCTBYeT 1/3 0T CyLlecTByloWero
a30BoOro Toka, oTobpa)kaemMoro Ha 3KpaHe.

[NpoBepka NMoporoBbiX 3HAYEHUM

e 3afjanTte MUHMMaNbHOE 3HadeHne «%I2/11» (2 %) n NPON3BOJILHYIO YCTaBKYy
«YcTaBka» (12).

e 1ns NpOBEPKN YCTaBOK HEO6X0AMMO NoJaTh TOK Ha a3y A. BennymHa Toka
No/HKHa ObITb B TPU pasa MeHble, YeM 3aaHHas «YcTaBka» (12).

* [Mogaya nNnTaHMAa ToNbKo a3kl A gaeT pesynabTaT «%l2/11» = 100 %, noaToMy
nepsoe ycnoBune «%l2/11» >= 2% BbINONHAETCSH BCeraa.

* Tenepb yBenn4ybTe TOK ha3bl P.A 00 aKTUBaLMUK pere.

[TpoBepka KoaghpuLneHTa nageHus ycTaBok
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4 IneMeHTbl 3alnThbl

4.9.1 Beop B akcnsiyaTaumio: Moaynb 3allMTbl OT HECUMMETPUN TOKOB

Mpun OTKAOYEHUN pene B NpeablayLlel NpoBepke yMeHblnTe ToK asbl A. Mopor
OTMNYyCKaHUA He JoJKeH ObITb Bbilwe, 4eM 0,97 oT yCTaBKW.

lposepka %I2/11

e 3aganTte MUHMManbHoe 3HadeHmne «lMopor» (12) (0,01 x In) n 3aganTe 3HavYeHne «%
(12/11)» 60nbWINM UK paBHbIM 10%.

* [lopanTe CUMMETPUYHBIN Tpexda3Hbl TOK Ha YCTPONCTBO (HOMUHaJIbHOMN
BeJINYNHbI). 3MepeHHoe 3Ha4veHne «%I2/11» ponxHo cocTanAaTb 0%.

* Tenepb yBenuybTe TOK (a3bl L1. Mpun Takon KoHpurypaumm yctaska «Mopor» (12)
O0J>KHa 6bITb AOCTUrHYTa A0 TOro, Kak NokasaTenb «%I2/11» [oCTUrHeT 3a4aHHOro
3HaYvYeHna KoapdpuumneHTa «%(12/11)».

e Mpoponkante yBen4nBaTb TOK a3kl A 00 aKTUBaLMK pene.

lMpoBepka KoshpuumeHTa nageHns %I12/11

OTKI04YMB pesie B xo4e nNpeablayuen NpoBepke, yMeHbLUNTE TOK a3kl L1. 3Ha4YeHune
«%I2/I1» pomkKHO ynacTb Ha 1% HuXKe ycTaBkn «%(12/11)».

Pe3ynbTaT ycrneLiHov npoBepKu
N3MepeHHble 3HaYeHNS 3aeP)XKW OTKJIIOYEHUS, YCTAaBKU N KOIPMULMEHTbI NageHns

OOJIKHbI HaxXoANTbCA B npeaesiax gonyCctnMbix OTKJIOHEHUN N I'IOFpeLLIHOCTeIZ,
YKa3aHHbIX B TEXHNYECKUX XapPaKTeEPUNCTUKaX yCTpOIZCTBa.
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4 neMeHTbl 3alnThbl

4,10 TenMopn — TennoBas mogenb [49]

4.10

274

TenMopn — TennoBasa moapens [49]

MakcuManbHO gonycTnMasn TensioBas Harpyska u, Kak cnencTeue, 3afepxxka
pa3MblKaHUSA KOMMOHEHTa 3aBUCAT OT BeJINYMHBbI TOKA, MPOTEKaLWero B onpeaesieHHoe
BPEMEHS, OT «MPEXXHEro 3Ha4YeHns TOKOBOW HarpysKm» U oT HEKOWN MNOCTOAHHOM
BEJINYNHbI, 3aBUCALLEN OT KOMMNOHEHTA.
MONHOCTBIO PYHKLMA TENJI0BON MOLENN peasim3oBaHa B YCTPONCTBE Kak MoLesib
0OHOPOAHOro Tena, COOTBETCTBYOLEro ToMy 060opya0OBaHMO, KOTOPOE NOANEXUNUT
3alUMTe, C YH4ETOM MNPEeXXHEero 3HavYeHns Harpyskn. ®yHKLUMA 3anTbl UMeeT
O[HOLWAroByt CXeMy C npeaynpexxgawwmm npegesibHblM 3Ha4YeHUeM.
[0 3TOoro yCTpoOMCTBO pacCyYMTbIBaeT TEMJIOBYIO Harpysky obopyaoBaHus, NCNONb3y4
nMeLwmnecs sHa4eHNa N3MepPeHN N HaCTPOMKKN NapaMeTpoB. 3Has TENJ0Bble
KOHCTaHTbl, MOXKHO CMOAENNPOBaTbL (oNpenennTb) TemnepaTypy obopynoBaHus.
TepMuyeckoe cocTosiHMe cOpacbiBaeTCsa B CNeOyOLWMX CIyYasx:

* nepesarpys3ka (6es3 oTkN4YeHNs nnm c oTkaodeHmnem) MRDT4;

* N3MEHEHMEe KOHPUrypauum (T. e. N3MeHeHHble HAaCTPOWNKN / MapamMeTpbl);

* N3MeHeHWe akTUBHOro Habopa NapameTpos.

BpeMs Bbioep>xKn

ObLee BpeMs OTKJIOYEHUS (DYHKLMW 3alLUNTbI OT TEM0BOM Neperpy3kn MOXKHO
NoNY4YUTb U3 CNeayloLero ypaBHeHus.

1% - I )
I’- (K - 16)?

t = T-Harp - ln(
YcnoBHble 0603Ha4YeHuns:

* t — 3a4ep>XKa OTKJIIoYeHuns

* T-Harp — KOHCTaHTa BPEMEeHN pa3orpesa

® T-OXJ1 — KOHCTaHTa BpeMeHN oXNnaXXgeHns

¢ |6 — 6a30BbI TOK: MaKCMMasIbHO noonycrnMmoe 3Ha4eHune HernpepbiBHOro TernJioBoro
TOKa

* K — Koa(hpmumeHT neperpyskun: MakCMMasibHbIN TEMI0BOW Npeaen onpenensercs
Kak K-16, T. e. npon3BeaeHne KoapdnuneHTa neperpyskm n 6asoBoro Toka.

| — n3MepeHHbLIN TOK (B eguHMUax IHOM)

* In — TOK NpeaBapuUTeNIbHOM Harpy3Kun

DYHKLNOHAJIbHbI€ BO3MOXHOCTH
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4 SneMeHTbI 3alnThbl

4.10.1 Beopg B 3KcnayaTauuio: TernsioBas Mmonesib

TenMog, ThermalOverload_YO01
TenMog .
T-Harp
Ih.A Ih.A TenMog .
"""""""" CK3 — T-0XJ1
- k16
Ih.B . - . . .
lpB Ip.B makc-CK3(Id.A,Igh.B,1c.C) T.@Jre(t)_e[]:@m
CK3 32 samples per cycle dt
_Ig)_g ________ lq)c ——
CK3

CM_ avarpammy: Bnok-ku

@ (CTyneHb He OTKJ/Il04eHa 1 HET aKTUBHbIX CUFHa0B 6/10KMPOBKN)

CM_ gnarpammy:

- ¢ -
TenMog . ?
ABap_ Mopor TenMog . Tpes@
0 [&]
100% TenMoga . OTK}'I@

&
TenMog . KomOTKnN
15a

Q BAOKUpP_ OTKI
(KomaHpaa oTklo4YeHns oTMeHeHa unmn 6J10KkupoBaHa. )

Puc. 56:  @yHKUWY 3aLUNTbI OT TEMJI0BOU Neperpy3Ku.

4.10.1 Bsop B 3kcnayaTtauuio: Tensosasa Mmoaesb

TecTupyembivi 06 bEKT

3awmnTHaa dyHkumna: ThR

Heobxoanmbie cpeacTsa

¢ Tpexda3HbI NICTOYHMK TOKa

* Tanmep

OnucaHune npoueaypsbl

PaccunTanTe BpeMs OTKJIOYEHNA OJ19 NOCTOSAHHO NO4AaBAaEMOro TOKa, UCMOJb3ys
dopMyny 419 TenaoBoro nsobpaxxenus (cm. => K).

YT06bl rapaHTUPOBaTh ONTUMAJIbHYIO 3aLINTY, HE06X0AMMO 3HATh 3HaYeHMe napameTpa
pOCTa TeMNepaTypbl KOMMOHEHTA «ty».

lMpoBepka MoporoBbiX 3HAYEHUM
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4 DneMeHTbl 3aLlnThI
4.10.1 Beop B 3KcrlyaTaumto: TensioBas Moaenb

MPUNoXnTE K YCTPOWCTBY TOK, 3HAYE€HNE KOTOPOro JIEXUT B OCHOBE MaTeMaTUYeCKuX
pacyeToB.

lMpoBepKa 3aA€P>XKN OTKJIIOYEHUS

Mepep Ha4asioM NPOBEPKMK TEMJ0Bas MOLWHOCTb A0JKHA ObiTb paBHa Hys0. CM.
[PaboTa / U3MepeHHble 3HaveHns / TenMog] «Mcn TenaoB_ eMK_».

Ons npoBepKun 3a4eP>XKN OTKJIIOYEHNS HEO6X0AUMO NOAKIIOUYNTb TaMep K KOHTaKTaMm
COOTBETCTBYHLLEro pesie OTKJIOYEHMS.

MpUNoXnTe K yCTPONCTBY TOK, 3HAYEHNE KOTOPOro JIEXXUT B OCHOBE MaTeMaTU4YeCKNX
pacyeToB. TalMep BKIOYUTCS Cpa3y Nocsie NoAayn ToKa U OCTaHOBUTCS noce
OTKJIIOYEHUS TOKa C MOMOLLbIO pesie.

Pe3ynbTaT ycrneLHow rnpoBepkun

PacyeTHoe BpeMsA OTKIOYEHNA N NMOPOor BO3BpaTa AOJIXKHblI COOTBETCTBOBATb
n3MmepeHHbLIM 3Ha4eHNAM. ﬂ,OI'IyCTI/IMbIe OTK/IOHEHNA N OO0MNYCKN YKa3aHbl B TEXHNYECKNX
JaHHbIX.
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4.11

4 SneMeHTbI 3alUnThbl

4.11 Y3BB — MoAyJib YCKOPEHUSA 3alNT NP BKIKOYEHUN BblKJIlOYaTeNs

Y3BB — MoAyJib YCKOPEHUSA 3allUT NPU BKJIOYEHUU
BblKJIlOUaTENA

B cnyvae ecnm Hanps>keHne NMMTaHuA NoAaHO Ha JIMHUIO C KOPOTKUM 3aMblKaHMeM
(Hanpumep, ecnn 3a3eMNAOLWNA NepekatodYaTeslb HAXOANTCHA B 3aMKHYTOM MOJIOXKEHWUN),
TpebyeTcsi MrHOBeHHOe oTKJloYeHne. Moaynb BHO npenHa3HayvyeH ons reHepupoBaHUs
CrHana paspelleHns A1 BbINOJIHEHUA APYrUX 3alUTHbLIX PYHKLWUA, TAKNX KakK
PYHKLMN 3aWMTbl OT MaKCUMasibHOro TOKa, B LIesISIX YCKOPEeHMS ux cpabaTbiBaHnS (C
MOMOLLbIO aAanTUBHbLIX MapaMeTpos, cM. > «1.3.2 Habopbl aganTuBHbIX
napaMmeTpoB»).

CocTosiHne BHO onpenensieTcs B COOTBETCTBMM C pabounm pexnMoM rosib3oBaTens.
Mpwu BbIBOpe HacTponku [Mapam_ 3awnTel / FTNob_nap_ 3aw,_/ BHO] «Pex_» CTaHOBATCSA
OOCTYMHbIMW cnefylowme napameTpsbl:

* «Pexx » = «[lon_Bblkn» — COCTOAHME BbIKJIIOHaTENS;

* «Pex_» = «l<» — OTCYTCTBUE TOKa;

* «Pexx_» = «[lon_Bblknll<» — cOCTOsAHME BbIKJIIOHaTesIA U OTCYTCTBUE TOKA;
* «Pexx_» = «Bblkn Py4yH BKJ1» — BbIKJIlO4a@Tesib BbIKJIIOYEH BPYYHYIO;

* «Pe)x » = «BHewH YBB» — BHeLWHWN TpuUrrep.

Onsa mopnynsa «BHO» TpebyeTcs, 4Tobbl Ana napameTtpa [MNapam_ 3awmnTsel / FNo6_ nap_
3aw_/ BHO] «Ha3HavyeHHoe KY» Bbl0 Ha3Ha4YeHO KOMMYTaLMOHHOE YCTPOMNCTBO
(BbIK/IIOYaTENL). [lONYCKalTCA K MCMOJ/Ib30BaHUIO TOJIbKO Takue BblKJloYaTe N, KOTopble
OCHalLeHbl U3MepUTeNbHbIMU TpaHCchopMaTopamMun, NPenoCTaBAAOWMMN AaHHbIE
n3mepeHnn MRDT4.

oT0T MOoAYyJib BblAA€T TOJIbKO OAUH CUIr'HaJl, OH HE BblOa€T KOMaHA Ha aBTOMaTuU4eCckKoe
OTKJIlOHEHMNE.

YT06bl BANATL Ha HACTPOWKN OTKOYEHUS PYHKLUMI TOKOBOW 3alUnTbl B cyyae BHI,
Mosib3oBaTesb AO/IKEH Ha3Ha4YNTb curHan «BHO . BKAOY » 1 BKAOYNTbL ero B «Habop
afanTuBHbIX NapameTpos». (ObLiee onncaHue cM. B pasgene > «1.3.2 Habopbl
afanTuUBHbIX NapamMeTpoB»). B Habope aganTMBHbLIX MapaMeTpPOB NOJIb30BaTe b A0JIXKEH
N3MEHUTb XapaKTepUCTUKY OTKIOYEHNA PYHKLNN TOKOBOW 3alLMTbl B COOTBETCTBUU C
notpebHocTaAMN.

Mpumep. OTKNI0YEeHne 3/1IeMeHTa 3aLUMTbl OT Neperpy3Ku rno Toky b6es 3amep>xKm
«I[1]»

MpeanonoXXmm, 4To BCe HACTPOMNKN N4 3NeMeHTa 3alnTbl OT MaKCUMaibHOro (ha3oBoro
Toka «I[1]» BbiNnoNHeHbI (MoapobHOe onncaHmne CM. B pasaene =~ «4.6 | — 3awmnTa oT
npeBbilLeHNst TOKa»). [lanee Heo6XoOMMO HACTPOUTb 3a4EPXKKY OTKAOHeHUs «I[1] . t»,
M3MEeHMB 3Ha4YeHne no ymondaHuio 1.00 ¢ Ha O ¢, ecnum onpegenseTtca ycnosue BHO.
Danee npmveeneH npumep LENCTBUN, KaK 3TO MOXXHO caenaThb:

e [locTynHo 4 Habopa aganTUBHLIX MapaMeTpoB. Hanpumep, ecnu BbibpaTb Habop
allanTUBHbIX NapaMeTpoB 1, TO NpoLieaypa HaYMHAeTCsl CO CeaytoLlen HaCTPONKN:

[Mapam_ 3awmTbl / TNo6_nap_ 3aw,_/I-3aw_/I[1]] «Ag_Habop 1» = «BHO .
BKJTIOY_».

e 3aTeM yKaxkmnTe 3HavyeHune «Ag_Habop 1» ons 3afep>XKu OTKIKYEHUS:

[Mapam_ 3awmTel / Habop 1...4 /1-3aw_ / I[1]] «Ag_Habop 1» [Ap_Habop 1] = 0.00 ¢
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4 DnemMeHTbl 3aLnThI
4.11 Y3BB — MoayJ/ib YCKOPEHUS 3aLlLNT Mpu BKJIKOYEHUN BbIKJlOYaTeNs

Mpwn Bxoae B MmeHio [Mapam_ 3awmThl / Habop 1...4 / 1-3aw,_/ 1[1]] Ha naHenn AONXKHbI
MoABUTLCSA cnepyroume cTpaHuubl:

Ap_HaGop 1 [

HablMoYmMm =

A 1>

1.00 Inom
Xap

DEFT

Otxap
1.00

1>

1.00 Inom
Xap

DEFT

Otxap
1.00

i Boipep>xka BpeMeHM Ha OTKJIK i Boipep>xka BpeMeHM Ha OTKJIK

L« | 2 1 V] £ | L« | 2 1 V] £ |

HPT_ZBV

B Smart view HacTponkun 13 TOro ke npruMepa A0SHKHbI BbIFa4eTh Cleayowmm
obpasom:

@ Mapam_ 3awuTbl/Ino6_ nap_ 3aw_/I-3aLL...
=
HavmeHoBaHue Ben_

&b BHBK1 .-

& BHBK2 - -

&5 BHBsIK KoMOTKN -

Lo RN FIC Sy . . @
4o An_Habop 1 BHO . BKJItOM_
°&¢'/S,u'_ﬁa'6‘052' STTTSsTTATITeTeTesesseeeE”
& An_Habop 3 .-

éfg Ap_Habop 4 - -

e = =y

O X
@ MNapam_ 3awmTbl/Habop 1/I-3awy_ - 50, 51/I[1] - 50, 5 -
| & |E
HaumeHoBaHue HabMoYm -27,59.TpeB_  Unit
5 PyHKuUwnA & aKT_
&5 BHBAIK ®HK & HeakT_
o BH pes 6110k hyHK &o HeakT_
£ BnkKomOTKA o HeakT_
& BHBAK KomOTKN @HK /Ly HeakT_
ég MeTopn nsmepeHuin ég OCHOBHble
ég 1> ég 1 IHOM
o Xap | DEFT & z
Lt Ll & 0 . c £
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4 IneMeHTbI 3alnThbl

4.11.1 Beop B 3KCnJlyaTaLuio: YCKOpPeHMe Npu HEUCNPaBHOCTU BKJIKOYEHUS
MpuHunn paborsl Mmogyna «BHO»

BHO SOTF_Y01

2

O CMm_ anarpammy: Bnok-ku (CTyneHb He OTK/IYEHa N HET aKTUBHbIX CUTHaN0B 6J10KMPOBKM)

BHO . I<
PU[x] . Mon_ OTKJ1**
PU[x] . Py4H BKJI** BHO .
Pexx_
BHO . Mon_Bbikn >1
I< I<

Ih.A
_cb _____ _D' & & Mon_Bbikn U I<
_Iq);B____ _D' Bbikn PyyH BKJ1

Ih.C _D_ BHewH_YBB

BHO . BHewH_YBB

A

BHO . &
t-BKIOY BHO . Bkto4_

—
AMNB.pab_* BHO . bak AMB*
* OTHOCUTCA TOMBLKO K yCTpomncTBam C AlB
*k [aHHbIA CUrHan 9BaSeTCA BbIXOA0OM KOMMYTALMOHHOMO YCTPONCTBA, Ha3Ha4YeHHoro s

[aHHOr0 3/IeMeHTa 3alWnTbl. 9TO NPUMEHUMO K YCTPOMCTBAM 3alLUNTbl, KOTOPble
npegJsaraloT PyHKUMIO yNpaBJ/ieHus.

4.11.1 Bsop B 3KcnayaTauuio: YCKOpeHue Npyu HeMcnpaBHOCTU BKJIIOYEHUA
TecTupyemsbii 06 bEKT

MpoBepKa MOy YCKOPEHUS 3aLLUUT NPU BKIKOYEHUN BbIK/OYATESS B COOTBETCTBUMN C
napameTpaMu paboyero pexmma:

* CocTosiHMe Bblkato4vaTensa (Mon.Boikn);
e OTcyTCcTBUM TOoKa (I<);
¢ CoCTOSAHME BbIK/lOYaTENA N OTCYTCTBME ToKa (Mon.Bbikn n I<);
e Bknwo4veHun BbiklOYaTENA B PyYHOM pexxmme (AB pyd BKJI) U/nan
* Ha cocTosiHuun BHelwHero Tpurrepa (BHew Y3BB).
Heobxoaunmeie cpeacTsa
* ICTOYHMK Tpexda3HOro Toka (ecan pexxmm BKJIIYEHNSA 3aBUCUT OT TOKa);
¢ AMnepmMeTpbl (MOryT MOHaA0BMNTLCS, €CQIN PEXNM BKJIIOYEHUSA 3aBUCUT OT TOKa), U
* Tanmep.

lMpumep rpoBepKn pexmma py4Horo Bk/ato4eHns PL
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4 DneMeHTbl 3aLlNThI
4.11.1 Beof B 3KCrlyaTaumio: YCKOpeHue npu HEMCNPaBHOCTU BKJTIOYEHNSA

Pexxnm I<: MNMpoBepka 3ahhekTnBHOCTN paboTbl: CHaYana He MofgaBanNTe Ha YCTPOMCTBO
TOK. 3anycTuTe TanMep 1 noganTe Ha N3MepuTenbHble BXOAbl pesie TOK C Pe3KUM
N3MEeHEHNEM, KOTOPbIN 3HAYNTESIbHO NMPEBbLILIAET YCTaBKYy, YCTAaHOBJ/IEHHYIO MapaMeTpoM
I<.

Pexxnm I< n coctosiHue PLL: OQgHOBPEMEHHO BKJIIOYUTE BPYYHYIO BbIKJlOYaTE b U
nofdanTe TOK C PE€3KMM U3MEHEHMEM, BO MHOIO pa3 MpeBbILLALLMM YCTaBKy I<.

CocTosHuMe PL: PLl gosmKeH HaxoauTbca B nonoxxeHun «BblKJ1». CurHan «Y3BB
BkJtoYeH» =0 (/10>Kb). Ecnm PLL BKAOYEH, TO curHan «Y3BB.Bk/oYeH» = 1 npuHUMaeT
WCTUHHOE 3HAa4YeHMe N COXPaHseT 3TO 3HaYeHne B TeYeHne BCero BpemMeHun TanmMepa t-
BKJI.

* PL, gosmKeH HaxoauTbCsa B NosoxXeHUn «BblKJ1.» ToOK Harpyskmn goJsiKeH
OTCYTCTBOBaTb.

* B OKHe 0T0oBparkeHns COCTOSAHUSA YCTPOUCTBa A5 curHana «BHO . Bkawoy » = 1.
lMpoBepka

* [lepeBennTe BblKJl0OYaTEb BO BKJIIOYEHHOE NOJIOXKEHNE BPYYHYIO N OAHOBPEMEHHO
C 3TUM 3anycTuTe Tanmep.

* [locsie TOro Kak Bpems 3agep>Xku t-Bko4 nctevet, curdan «BHO . Bkawoy » = 0.

* 3annuunTe n3MepeHHoe BpeMS.
Pe3ysibTaT yCrneLHo rnpoBepKu
3Ha4vYeHNs namepeHnin obLLero BpeMeHun 3a4epXXKM OTKJIIOYEHNA N OTAE/bHbIX 3Ha4YeHUN
BpPeMeHU 3aepXKUW, YCTaBOK U YCTaBKKW Ha BO3BpaT, JOJ/IKHbI COOTBETCTBOBATh

3Ha4YeHnAM, YKa3aHHbIM B CNUCKe HacTpoek. [lonyCcTuMble OTKJIOHEHUS N AOMYCKN
YKa3aHbl B TEXHNYECKNX OaHHbIX.
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4.12

4 SneMeHTbI 3alnThbl

4.12 MBMNT — moaysb 610KMPOBKM MYyCKOBLIX TOKOB

MBINT — moaynb 6J1IOKNPOBKU NYCKOBbIX TOKOB

Ecnun sanekTpuyeckas Harpyska 6ygeT BKJIlOYEHA MM MOBTOPHO BKJIlOYEHA MOCse
MPOAO/IKNTENLHOIO NepepbIBa, TO TOK HAarpy3sku CTPEMUTCS PEe3KO BbipacTu (Bpocok
TOKa), NpnyemM BesiM4YMHa ToKa Npu 3TOM B HECKOJIbKO pa3 rnpeBbillaeT HOPMaJibHbIA TOK
Harpy3Ku 1n3-3a Nycka ABuraTtesns. OTO ABJIeHME Ha3biBaeTCs «BpPOCOK MyCKOBOro TOKa».
Ecnn ycTaBka MakCMMasibHOMO TOKa yCTaHOBJIeHa B COOTBETCTBUM C MaKCMMasibHO
BO3MOXXHOW BEIMYMHOM BpOCKa TOKa, TO TOKOBAs 3allMTa MOXKET OKa3aTbCH
HEeYYBCTBUTEJIbHOW K HEKOTOPbLIM HENCMPABHOCTAM K K3, 4TO 3aTpyaHSaeT obuyto
KOOpAMHaUNIO CUCTEMBI 3aWNTbl NN fenaeT ee BOBCe HeocyllecTBuMon. C gpyron
CTOPOHbI, TOKOBas 3allMTa AO/KHa cpaboTaTb Npu BpocKe TOKa, eCc/in ee HaCTPONKM
npousseneHbl HA OCHOBAHUN OaHHbIX, MNOJYYEHHbIX NMPU n3MepeHnsax Toka K3. Moaynb
MBNT npegHa3HavyeH ON5 reHepaumnmn cMrHana BpeMeHHON 610KNPOBKU/MOHUXXEHNS
YYBCTBUTENbHOCTN TOKOBOM 3alNTbl N NPefoTBPaLLeHNs ee He)xxenaTenbHoro
cpabaTbiBaHNA. PYHKLNA BJIOKMPOBKN MYCKOBbLIX TOKOB PErNCTPUPYET NEPEXOL U3
ropsivyen Harpysku B X0J104HY B COOTBETCTBUU C BbIBMpaeMbiMU peXXxrMMaMn X0J104HOMN
Harpysku:

¢ [10J1 BbIKJ1. (cocTOosiHME BbIK/ItOYaTENSA);

¢ |< (MOHWXXEHHBLIN TOK);

e [MOJ1 BbIKJ1. 1 I< (cocTosAHME BbIKOYATENA U MOHUXKEHHbIN TOK);

e [10J1 BbIKJ1. nnu I< (cocTtosiHME BbIKAOYATENS NN MOHUXKEHHbIN TOK).

Mocne perncTpaunm nepexofa C ropavyen Harpyskm Ha Xono4Hyo 3anycTUTCA
YKa3aHHbIN TanMep OTKJYeHNA Harpysku. B HeKoTopbIx cly4asax 3TOT 3aflaBaeMbli
noJib3oBaTesieM TaMep OTKJYEHNA Harpy3Kn NCNosb3yeTca A1 NOATBEPXAEHUS
[OCTaTOYHOIr0 COCTOAHUSA XONI0AHOW Harpys3ku. Mo ncteyeHnn BpeMeHn Tanmepa
OTKJIl0YeHNs Harpysku yHkuma MBIMT nogaeT curHan «MBIT.BKAOYEH», KOTOPbIN
MO>XXHO MCMN0JIb30BaTh A8 BJOKUPOBKN HEKOTOPbIX YYBCTBUTE/bHbIX 3aLLNTHbIX
3/1eMEHTOB, TaKMX KaK 3JIeMeHTbl 3aWnTbl OT MFTHOBEHHOIMO MakKCMMaJlbHOro TOKa,
3/1IeMeHThbl 3alMTbl OT HECUMMETPUYHOI0 TOKa WM 3NeMeHTbl 3alMThl MO MOLLHOCTHK (Mo
BbIbopy nonb3oBaTens). icnonb3oBaHMe AAaHHOMO CUrHaNa BKJIOYEHUS NO3BOJISET TakXXe
no Bblbopy Nosib3oBaTeNa CHU3UTb YYBCTBUTE/IbHOCTb HEKOTOPbIX 3/IEMEHTOB 3alUNTbl OT
npesblleHNsa ToKa ¢ 06paTHO3aBUCUMON BPEMEHHON XapaKTEPUCTUKON C MOMOLLbIO
aKTMBaLMM afanTUBHbIX HACTPOEK COOTBETCTBYIOLLNX 3JIEMEHTOB 3allUThl OT
rnpesbllLUeHNs TOKa.

Korpa coctosiHue Xo0/104HOW HarpysKu 3aBepLUeHo (3aperucTpnuposBaH nepexon 13
XONOOHON Harpy3kKu B ropsiyyto) BCnencTene, HanpmuMmep, 3aMblKkaHUS BbiKJloYaTeNa nan
MHXXEKLIMN TOKa Harpysku, byaeT MHUMUMNPOBaH AaT4YMK BPOCKOB TOKa, KOTOPbLIN
KOHTPOIMPYET NpoL,ecc 6pOoCKOB BXOASLLENO N BbIXOOALLEr0 TOKa Harpy3sku. bpocok
TOKa perncTpupyeTcs, ecqiv BXOAALLMA TOK Harpy3Kun npesbilWlaeT 3agaHHoe
MnoJib30BaTeJIeM NOPOroBoe 3Ha4YeHne. Tako 6pocok Toka byaeT cynTaThCA
3aBepLeHHbIM, KOorga TOK Harpysku cHu3nTca 0o 90% noporoesoro 3HadeHus. lNocne
CHV>XEHMSA TOKa Harpy3skun 3anycTuTcsa Tanmep yCcTaHoOBKN. CUrHaN BKKOYEHUSA
6JJOKMPOBKUN MYCKOBbLIX TOKOB MOXXET ObITb COpOLLEH TONbLKO MO UCTEYEHUN BPEMEHN
TalMepa YyCTaHOBKMW. 3aBepLINTb CUrHan BKkAKYeHUS MBIMT npn cAWWKOM OJUTeNbHOM
BpoCKe TOKa MOXeT Tak)Xe ApYyron TanMmep MakCcMMasibHON 6/10KMPOBKIN, KOTOPLIN
3anyckKaeTcs napajisiefibHO C AaTYMKOM BPOCKOB TOKa MO 3aBepLIEHUN COCTOAHUSA
XOJI0AHON Harpy3Ku.

DYHKUNIO BNIOKNPOBKUM MYCKOBbLIX TOKOB MOXKHO 3ab6/10KMPOBaTb BPYYHYIO C MOMOLLbIO
BHELUHEro unm BHyTPEHHEro cnurHana no Bolbopy nosb3oBatensa. Ecnm Ha ycTponcTeax C
COOTBETCTBYHOLWEN PYHKUMeN byneT 3anyuweHo aBTOMaTUYECKOE NMOBTOPHOE BKJIIOYEHME
(cpaboTaeT AlB), To pyHKumMsa MBMNT 6byaneT aBTOMaTu4eckn 3abnokmpoBaHa.
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4 neMeHTbl 3alnThbl

4.12 MBMNT — moayNnb 6JIOKNPOBKN MYyCKOBbLIX TOKOB

OCTOPO>XHO!
9TOT MOAY/JIb HE BblAaeT KOMaHA, a BblAaeT TOJIbKO CUTHaI.

YT06bl N3MEHNTb HACTPOMKN OTKIHOYEHNS DYHKLMA TOKOBOW 3alLUThI, clenyeT
Ha3Ha4YnTb curHan «MBIT.BkAOYEH» 0OAHOMY U3 HabOpPOB aganTUBHLIX NapaMeTpoB. CM.
pa3nen «MNapameTpbl/Habopbl aganTUBHLIX NapaMeTpoB». B Habope aganTMBHbIX
MapamMeTpOB HY)>XHO U3MEHUNTb XapaKTEPUCTUKY OTKAOYEHUSA (PYHKLMN TOKOBOW 3aLUNThI
B COOTBETCTBUM C HEOBXOANMOCTbIO.

CnepyeT XOpOLIO MOHMMAaTb 3HaYeHNe ABYX TAallMEPOB 3aLeP>XXKMU.

t-Harp BbIKJI. (3a4ep>XKa cpabaTbiBaHUA): Moc/ie OKOHYaHMS 3TOro0 BPEMEHU YCTPOMCTBO
nepectaeT UrTHOPUPOBATb HArpys3Ky.

t-makc 610K (3amep>kka Ha oTnagaHue): Mo BbIMOHEHUN MYCKOBOIr0 yCJ0BUSA
(HanpuMep, BKIOYEHNSA BbIKOYaTENs BPYYHYIO) curHan «MBIMT.Bkno4eH» byneTt
BblAaBaTbCs B TE€YEHUE 3TOro Nepnoa BpeMeHun. 3TO 0O3HAYaeT, YTO B Te4YEHMe 3TOoro
BPEMeHN NoporoBble 3Ha4YeHns cpabaTbiBaHNA TOKOBOM 3aLUUTbl MOTYT OblTb CHUXXEHbI C
MOMOLLbIO afanTMBHbIX MapamMeTpoB (cM. pa3gen «lMapameTpbl»). JaHHbLIA Tanmep byneTt
OCTaHOBJIEH, eC/IN TOK ynageT Huxe 3HavyeHus 0,9 x ycTaBka faT4ymka 6poCcKoB ToKa 1
OCTaHEeTCH HMXKEe 3TOro 3Ha4YeHUS B Te4eHMe BPEMEHN YCTaHOBKMU.

IlaHHOEe NpnMeYaHme OTHOCUTCA K 3alMTHbLIM YCTPONCTBaM, KOTOpble obecrnevynBatoT
TOJIbKO KOHTPOJb! 118 OaHHOro 3alMTHOro 3ieMeHTa TpebyeTcs, 4Tobbl emMy 66110
Ha3Ha4YeHO KOMMYTaLMOHHOE YCTPONCTBO (BblK/toYaTeNb). [lonyCcKaeTca NPUCBOEHNE

[ OaHHOMY 3alUMTHOMY 3JIEMEHTY KOMMYTaLMOHHbLIX YCTPOMNCTB (BbIK/OYaTeNA),
n3MepuTeNbHble TpaHCHOPMaTOPbl KOTOPOro NMPEAOCTaBAAT 3aLMNTHOMY YCTPONCTBY
OaHHble N3MepeHunn.

1

0 Bcn Bkn

1

0 MCXH . obHap_

1

0 Xon_Harp_ S
>_\
0

t-makc 610k t-Harp BbIKN o
Puc. 57:  Tpumep: MNosoxeHne BbiKIO4YaTE S,
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MCXH

4 SneMeHTbI 3alUnThbl

4.12.1 Beop B 3KCnsiyaTaumio Moayns 610KMPOBKM OT MYyCKOBbIX TOKOB

DCLP_YO1

@ CM_ Anarpammy: bnok-ku (CTyneHb He OTK/YEHa U HET aKTUBHbIX CUrHa 0B 6/10KMPOBKM)

MCXH . I<
PLU[x] . Mon_ OTKJT**
MCXH .
Pex_
MCXH . Mon_Bbikn =1
b A I< I< MCXH . o6Hap_
_d)'_____ _D' & — & Mon_Bbikn U 1<
ﬂ)f____ _D_ Mon_Bbikn nun I<
RS T L1
MCXH .
t-Harp BbIK/
t 0 &
s1 MCXH . BKtOH_
R —O|_|
MCXH .
t-makc 6510k
0 t
o=1
—|
LaTtynk 6pocka Toka MCXH .
1,0 - Mopor Bpemsa ycT
t 0
—
ILX MaKg 1,0 - Mopor
— 7 -0,9 - Mopor MCXH .
Bpems ycT+€
0 t
0,9 - Mopor — MCXH . Bpems ycT
MCXH . Bpocok Toka
AMNB.pab_*
* OTHOCUTCA TONbKO K yCcTponcTeam c AlNB
Aok ,D,aHHbIIZ CUrHan aBndaeTcd BbIXoooM KOMMYTaLUMOHHOIO yCTpOIZCTBa, Ha3Ha4eHHOro ansa
AaHHOIo 3J1IeMeHTa 3alWnThbl. 370 NMPNMEHNMO K yCTpOI?ICTBaM 3allnNThbl, KOTOPbIE
npeanaratoT d.)yHKLI,I/IIO yrnpaBsieHn4.
4.12.1 Bsopg B 3KCnJiyaTauuio Moayna 6J1I0KUPOBKMU OT NYCKOBbIX TOKOB

TecTupyembivi 06 bEKT

MpoBepka Mmoaynst 6JIOKMPOBKN MYCKOBbLIX TOKOB B COOTBETCTBUM C HAaCTPOMKaMu
paboyero pexmnma:

e |< (oTCcyTCTBME TOKA);

¢ CoCcTOosiHME BbIKJIlOYaTeNs (MOJIOXKEHME BbIK/OYaTeNs);

* |< (oTCyTCTBME TOKA) N COCTOAHME BbIK/OYATENA (MOJI0XKEHNE BhIKOYaTenNs);

° < (OTcyTCTBI/Ie TOKa) WM COCTOSHNE BbIKOYaTeNs (NOJI0OXKEHME BbiKOYaTeNA).

Heobxoanmbie cpencTsa
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4 SneMeHTbl 3aLlUThI
4.12.1 BeopA B aKCrlyaTauuto Moayns 6J10KMPOBKN OT MYCKOBbIX TOKOB

* NCTOYHUK TPeX(a3HOro ToKa (ecnn pexnum BKIKOYEHUS 3aBUCUT OT TOKa);
* amnepMeTpbl (MOryT NOHaZAobNTLCA, €CIN PEXNM BKJIKOYEHNSA 3aBUCUT OT TOKA);
e Tanmep.

[MTpumep rnpoBepKu pexuma COCTOSAHWUSA BbIK/Il0YaTE A (nMos10XKeHNS BbIK/I0YaTESS)

Pexxum I<: [Ina npoBefeHNsi MPOBEPKM 3aeP>XXKN OTK/IIOYEHMS 3anyCcTUTe TaluMep 1
I'IO,D,aIZTe Ha U3MepUTeEJibHblIE BXOObl peJie TOK C peE3KNM USMEHEHUNEM, KOTOprIZ
3HAYNTENIbHO MeHbLUE YCTAaBKU, YCTAHOBJIEHHOW NapaMeTpoM |<. 3MepbTe 3a4epXKKY
OTKJIIO4HEeHWnA. ﬂ,ﬂﬂ n3MepeHunsa KO3q:)q)VILI,I/IeHTa Pa3MblKaHUA FIO)J,aI;ITe Ha U3MEpPUTEJIbHbIE
BXOA4bl pejsie TOK C peE3KNM N3MEHEHWNEM, 3HAYNTEJIbHO 6onbLUnN NMoporoBoro sHa4yeHmA
«l<».

Pexxum I< n coctosHume PL: cMogenmpymnTe pe3koe naMeHeHue (BKJ4YeHne un
BbIKJIIOYEHME TOKa) NyTEM NoCNe[0BaTEsIbHOMO BK/KYEHUS U BbIK/IIOHEHUS
BbIKJIlOHaTENS BPYYHYIO.

PeXXuUM |< nnam cocTosiHME BbIKJ1.: CHaYyasla NpoBeAnTe NPoBEPKY C BbICTPO
N3MEHSIOLLNMCS TOKOM, KOTOPbIA BHaYasie BKJOYAETCS, a 3aTeM BbIKJIloYaeTCs (Bbille n
HVKe YCTaBKW I1<). M3MepbTe BpeMs OTKIOYEHUS. 3aTeM NMpoBeanTe NPOBEPKY NyTeM
3aMblKaHUA W pa3MblKaHWs BbIKJIlOYATENS BPYYHYIO.
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* PL, nosmKeH HaxoauTbCa B NOsIoXKeHUn «BblKJ1». TOK Harpyskm gosKeH
OTCYTCTBOBaTh.

* B okHe oTobparkeHns COCTOAHNA YCTPONCTBa ANa curHana «MBIMT.BkKAOYeH»
oTobparkaeTcs 3Ha4vyeHne 1.

* B okHe oTobpa>keHns COCTOAHNA YCTPONCTBa ANa curHana «MBMT.l1<»
oTobparkaeTcs 3HavyeHue 1.

* VI3MepbTe 3a4epPXKKY OTKJ/IIOYEHUS N KO3PULIMEHT BO3BpaTa.

* MNepeBenunTe BbIK/OYaATESb B 3aMKHYTOE MOJIOXKEHNE BPYYHYIO 1 OLHOBPEMEHHO
3anycTuTe Tanmep.

¢ 1o oKoHYaHUN paboTbl TaMepa «t-Makc 610K (3a4ep’kKa Ha pa3MblKaHWE)» CUrHanN
«MBIMT.BkNo4YeH» = 0 foJIHKEH CTaTb JIOXKHbIM.

e 3anuwuTe n3mMmepeHHoe BpemMA.

* MMepeBenunTe BbIK/OYaTESb B PA30MKHYTOE MOJIOXKEHNE BPYYHYIO 1 OOHOBPEMEHHO
3anycTunTe Tanmep.

¢ 1o oKoHYaHUN paboTbl TaMepa «t-Harp Bblk» curHan «MBMT.BkntoveH» = 1
OOJIKEH CTaTb NUCTUHHbIM.

* 3anuwmnTe 3MepeHHoe BpeMmsi.
YcnewHble pe3ybTaTbl NPOBEPKU

3Ha4YeHnst N3MepeHnii obLLero BpeEMEHN 3aleP>XKKM OTK/IIOYEHUSA U OTAENbHbIX 3HAYEHWI
BPEMEHW 3a4ep KKK, MOPOroB N KO3IMPMLMEHTOB NaAEHNA A0JI>XKHbI COOTBETCTBOBATb
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4 IneMeHTbI 3alUnThbl

4.12.1 Beop B 3KcCnsiyaTaumio Moayns 6110KMPOBKM OT MYyCKOBbIX TOKOB

3HAa4YeHMAM, YKa3aHHbIM B CMUCKe HAaCcTpoeK. [lonyCcTuMble OTKJIOHEHUS N AOMYCKN
YKa3aHbl B pa3gene TeXHN4eCKnx aaHHbIX.
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4 SneMeHTbl 3alnThbl

4.13 BHW3al, — BHELWHAA 3aWmTa

4.13

BHw3aLw, — BHELWWHAA 3almTa

Bce 4 ctyneHu BHelwlHen 3awwmnThl BHw3aw[1] ... BHw3aw[4] umeoT naeHTU4YHYyto
CTPYKTYpPY.

MyTeM NpUMeHEeHNa MOAYNS BHELWHEN 3alUNTbl PYHKLNIO 3aLMTbl YCTPOWCTBA MOXKHO
OOMOJSIHUTL C/IEAYOLWNMIY dN1eMEeHTaMM: KOMaH4aMN OTKJIIOYEHUS, aBapUAHbIMA
CUrHanamu n 6J10KNPOBKaAMM BHELLHUX CPEACTB 3allMThl. YCTPONCTBA, KOTOpbIE He
CHab>XeHbl KOMMYHUKALUMOHHBIM MHTEP(ENCOM, TaKXXe MOryT NMOAKJOYATLCSA K CUCTEME
yrnpaBieHus.

BHw3aw[1]...[n] ExtTrip_Y01

BHw3aw = BHw3aw([1]...[n]

Cwm_ guarpammy: Bnok-ku

@ (CTyneHb He OTKJIl0YEHa U HET aKTUBHbIX CUIHanoB H6J10KUPOBKIK)

BHw3aw, . OTkN-Bx

BHw3aw, . Tpes_-Bx

Tpes_

&
BHW3aLy . J

HeT MpucB_

BHw3aLy . Tpes

L ¥

1..n_Cnnc_ Ha3H_

BHw3auy, .
OTKn

HeT MpucB_ & BHw3awy, . OTkA @
1..n_Cnnc_HasH_

CMm_ aunarpammy: Bnokup_ oTkn &
@ (KoMaHAa OTKJ/II0YeHNsi OTMeHeHa v 610KkMpoBaHa. ) BHw3aw, . KomOTKA @

Puc. 58:

*

4.13.1
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PYHKLUMOHAaJ/IbHbIE BO3MOXXHOCTU BHLU3alLL.

*=@C/QIN CUrHan He Ha3Ha4yeH BXoay aBapvn7|Horo ChrHana.

BBopa B 3KcnayaTauuio: BHewHaa 3awuTa
TecTupyembii 06bEKT

MpoBepka MOOY /S BHELLUHEN 3aLNThI.

Heobxoaunmeie cpeacTsa

3aBuncnT oT cnocoba NpMMeHeHUs

OnuncaHune npouenypsl

CmopennpynTe paboTy hyHKLMN BHELLHEN 3aWnThl (aBapUnHbIA CUFHAN, OTK/OYeHne 1
610KMPOBKY) NyTEM BKOHEHMUSA (BbIKJHOYEHMS) NOAAYN UMMYJSIbCOB Ha LM POBbIE BXOAbI.

Bkatoune moaynb: [MnaHup_ ycTp_] «Pex_» = «UCn», Ha3Ha4vybTe OOCTYMNHbIN LUpPOBON
BX04 Os19 rnobanbHbiX NapamMeTpoB cpabaTbiBaHMS N OTKIOYEHNS, HaNnpuMep:
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4 IneMeHTbI 3alnThbl

4.13.1 BBopA B 3KCryaTauuio: BHewHAa 3awmTa

e [Mapam_3awunTtbl / TNo6_ nap_3aw,_/BHw3aw, / BHw3awn]] «Tpes_» = «LIBx CnoTt
X1 . UBx 1»

e [Mapam_ 3awunTtbl / TNo6_ nap_3aw,_/BHw3aw, / BHw3aw[n]] «OTka» = «LUBx CnoT
X1 . UBx 2»

BbinosHUTE TO XKe AJ1s NapaMeTpoB 6J0KNPOBKYK, HanpruMep:

e [Mapam_3awumnTbl / Tno6_ nap_3aw_/BHw3aw, / BHw3aw[n]] «BHbAKk1» = «LBx
Cnot X1 . UBx 3»

Pe3ynbTaT ycrneLHov npoBepku
Bce BHelLHMe aBapuilHble CUFHaJbl, KOMaHAbl OTKJIOYEHUS 1 6JIOKMPOBKYM NPaBUIbHO

pacno3HatoTcs U obpabaTbiBatoTCa ycTporcteom MRDT4. Kpome Toro, npoBepbTe
COOTBETCTBYOLWME 3anncn B Pernctpatop cobbITUNA.
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4 DneMeHTbl 3aLlNThI
4.14 HabnBHew TemMn — KOHTPOJIb Hapy>XHOW TeMnepaTypbl

4.14

HabnBHewTeMn — KOHTPOJIb HAPY>XHOM TeMnepaTypbl

Bce 3n1eMeHTbl BHELLHEN 3aLlUTHON (OYHKLUN KOHTPOIS BHELLUHEN TeMnepaTypbl UMetoT
NOEHTUYHYIO CTPYKTYPY.

MyTem npumeHeHns moaynsa «HabnBHewTeMn» QyHKLUMIO 3aLLMTbI YCTPONCTBA MOXKHO
AOMNOJIHNTb C/IEeAYIOWMMN 3NIEMEHTaMMN: KOMaH4aMN OTK/OYEHWS, aBapUNHbIMK
CUrHanamum n 610KMPOBKAMUN BHELLHUX LIMPPOBLIX YCTPONCTB TEMMNEPATYPHOWN 3aLMThI.

Mockonbky yHKUUM Moaynsa «HabnBHewTeMn» naeHTUYHbI QPYHKLUAM MOLY NS
«BHLW3aw», BbIbpaTb HY>XXHbIE HA3HAYEHUS HACTPOEK aBapPUNHOIO CUrHaNa
OTKJIIOYEHUS, OTpaXkatoLme uenu 4aHHOro Moayisa, cneayeT rnoJsib3oBaTesto.

HabnBHewTemn[1]...[n] ExtTrip_Y03

HabnBHewTemn = HabnBHewTemn[1]...[n]

Cwm_ anarpammy: Bnok-ku

@ (CTyneHb He OTKJIlO4EHa U HET aKTUBHbIX CUrHaNo0B 6J10KUPOBKIN)

HabnBHewTemn . OTkN-Bx

HabnBHewTemn . Tpes_-Bx

Tpes_

&
HabnBHewTemn . ﬂ—

HabnBHewTewmn . Tpes_ @

HEeT NpucB_

L&

1..n_Cnnc_HasH_

HabnBHewTemn .
OTKN

HeT Nnpucs_ HabnBHewTemn . OTkN

15

1..n_Cnnc_Ha3H_

Cm_ anarpammy: Baokup_ oTKn &
@ (KomaHpaa OTK/I04EHUS OTMeHeHa uan 610knpoBaHa. ) Ha6nBrewTemn . KoMOTKA @

4.14.1
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*=@C/QIN CUrHan He Ha3Ha4veH BXoay aBapvn7|Horo CnrHana

BBopa B akcnayaTauuio: KOHTpPoOsib HApYy>XHOW TeMnepaTypbl
TecTupyembii 06bEKT

MNMpoBepka MOAY1A KOHTPOJIS HApPY>XXHOW TeMnepaTypbl.

Heobxoaunmeie cpeacTsa

3aBucuT OoT cnocoba NpuMeHeHus

OnuncaHune npouenypsl

CmopennpynTe paboTy hyHKLMN KOHTPONSA BHELLUHEN TeMnepaTypbl (aBapuUnHbIA CUrHan,
oTK/4YeHne, 6NOKMPOBKY) NyTEM BKAOYEHNA (BbIKOYEHNS) NoAavyn NMMYNbCOB Ha

LN POBLIE BXOAbI.

Pe3ynbTaT ycrnieLuHOV MpoBEPKU
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4 IneMeHTbI 3alUnThbl

4.14.1 Beop B 3kcrsiyaTaumio: KOHTPOIb Hapy>XKHOW TeMrnepaTypbl

Bce BHeELIHWE aBapuitHble CUrHalbl, BHELIHNE KOMaH bl OTKJIIOYEHUSA U BHELUHNe
6/T0KMPOBKIN MPaBUIbLHO PAcro3HatoTCs U 06pabaThiBalOTCA YCTPOACTBOM.
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4 2neMeHTbl 3alnThbl

4.15 Moaynb 3awmnTbl BHewTemnMacn — BHeLWHAS TeMnepaTypHas 3almTa Mmacsna

4.15

Mopaynb 3awuTthl BHewwTemnMacn — BHewWHAA TeMnepaTypHas
3awiuMTa Macna

MyTem npumMeHeHnsa moaynsa «BHewTemnMacn» QyHKUWIO 3aWNTbl YCTPONCTBA MOXHO
AOMNOJIHNTb C/IeAYIOWMMIN 3NIeMEHTaMn: KOMaHgaMn OTKYEHWS, aBapUnHbIMK
CUrHanamm n 610KMPOBKAMUN BHELLHUX LIMPPOBbLIX CPeACTB TEMMNEPATYPHON 3aLUNThI.

MockonbKy pyHKLUM Moayns «BHewTemnMacn» noeHTUYHbI YHKUMSAM Moay s
«BHW3aw», BbIbpaTb HY>KHblEe HA3HAYEHUA HACTPOEK aBapPUNHOIro CUrHaNa U
OTKJIIOYEHUS, OTpaXkatoLLne Lenm 4aHHoOro Moayns, cieayeT nosb3oBaTesnio.

BHewTemnMacn[1]...[n] ExtTrip_Y04

BHewTemnMacn = BHewTemnMacn[1]...[n]

Cwm_ anarpammy: Bnok-kun

@ (CTyneHb He OTKJIlO4EHa U HET aKTUBHbIX CUrHaN0B 6J10KUPOBKIN)

BHewTemnMacn . OTkA-Bx

BHewTemnMach . Tpes_-Bx

Tpes_

&
BrewTemnMacn . ﬂ—

HeT NpucB_

BHewTemnMacsn . Tpes_ @

L ¥

1..n_Cnnc_HasH_

BHewTemnMacn .
OTKkn

HET MNpucB_ & BHewTemnMacn . OTkn @
1..n_Cnnc_Ha3H_

Cm_ anarpammy: Baokup_ oTkn &
@ (KoMaHpAa OTKJ/II04EHNS OTMeHeHa uau 6aoknuposaHa. ) BHewTemnMacs . KomOTkn @

4.15.1
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*=@C/QIN CUrHan He Ha3Ha4veH BXoay aBapvu7|Horo ChrHana

BBopa B 3KcnayaTaumio: BHewHsAsa 3awumTa

Tectupyembivi 06 bEKT

MpoBepka BHeELIHEro Moaysis TeMnepaTypHOW 3alunTbl Macna.

Heobxoaunmeie cpeacTsa

3aBuncnT oT cnocoba NpMMeHeHns

OnvcaHune npouenypsbl

Cmogenupynte paboTy hyHKLUN BHELWHEN TeMNepaTypPHONM 3aLLMTbl Macia (aBapunHbIN
CUrHan, oTkaYeHne, 6OKUPOBKY) NYTEM BKOYEHUS (BbIKOYEHWS) MOAAYM MMMYJIbCOB
Ha UM poBbIE BXOAbI.

Pe3ynbTaT ycrneLHov npoBepKu

Bce BHelWHWe aBapuiHbIE CUMHasIbl, BHELWLHNE KOMaHAbl OTKJIIOYEHUNSA N BHELLIHNE
67JOKNPOBKW NMPaBWUJIbHO pacrno3HatoTcs n obpabaThiBatoTCA YCTPONCTBOM.
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4.16

4 IneMeHTbl 3alnThbl

4.16 Moaynb 3alMTbl OT CKA4YKOB AaBJ/IeHNS — 3allMTa OT CKA4YKOB JlaBJieHus

Mopaynb 3aluUTbl OT CKA4YKOB AaBJZiIieHUA — 3aluTa OT CKa4ykKoB
AaBJieHuA

MpuHuMn paboTbl M OCHOBHbIE 0671aCTH NPUMEeHeHnsa

Onsa 6onblunMHCTBa TpaHCcgopmaTopoB 6onblioro pasmepa (5000 KBA v Bbilwe)
peKkoMeHAYyeTCs UCNOoNb30BaHNE pene 3alnThbl OT CKa4ykoB gaBseHunsa (pene byxronbua),
KOTOpPOE PErncCTpUpyeT pe3koe N3IMeHeHne aaBneHns HepTn nnm rasa B bake B
pe3ynbTaTe BHYTPEHHEero Ayrosoro pa3spsna. Pene 3awntbl OT CKAa4YKOB JaBJieHus
MOXKET PErmcTpMpoOBaTb BHYTPEeHHME cOon, TaKne Kak MEXBUTKOBbIE 3aMblKaHUA,
KOTOpble Apyrve 3almnTHble PYHKLMKW, Takme Kak auddepeHunanbHasa 3awmta v
3aliMTa OT NpeBbILLIEHNS TOKa, HE MOTYT pPerncTpupoBaTb BCAeOCTBNE HEOOCTATOYHOMN
YYyBCTBUTENbLHOCTW. Pene 3aWwnTbl OT CKa4koB AaBsieHns 06bbl4HO OCHalWaeTcs
BbIXOAHbIMU KOHTaKTaMW, KOTOPbIE MOXKHO MUCMNOJ1b30BaTb HENOCPEACTBEHHO 014
OTKJIIOYEHUS N NOAAYN aBAPUNHOINO CUrHasla, HO HE UMeeT BCTPOEHHbIX PYHKLUIA
3anucm n ceAa3n.

Moaynb «BHeLWH_ MrH AasJ/i» 3alMTHOrO YCTPONCTBa NpefHa3HavyeH 014 npueMa
BbIXOAHbIX CUFHA/IOB CTaHAAPTHOrO pesie 3alMThl OT CKA4YKOB AaBsieHnsa n obecnevyeHuns
H6osiee HageXXHOWN NHTeNNEeKTYalbHOM 3aLllnTbl TpaHchopMaTopoB. C MOMOLLBIO AAHHOMO
MOAYyJ19 MOXKHO 3amnncbiBaTb COBLITUS paboThl pene 3awWmnThl OT CKa4YKoB AaBieHUsa n
nepefasaTb UX B LEeHTp ynpasnaeHnsa (SCADA).

BHewH_ mrH pgasn[l]...[n] ExtTrip_YO05

BHewH_ MrH gasn = BHewH_ MrH gasn[1]...[n]

CMm_ anarpammy: Bnok-km

@ (CTyneHb He OTKJ/Il04YEHa U HET aKTWBHbIX CUrHano0B 6/10KMPOBKM)

BHewH_ MrH gasn . OTKN-Bx

BHewH_ MrH gasn . Tpes_-Bx

Tpes_

&
BHELH_ MrH AaBn . ﬂ—

HeT NpucBe_

BHewH_ MrH nasn . Tpes

1..n_Cnnc_ Ha3H_

LY

BHelWwH_ MrH fasin .
OTKN

HeT NpucB_ & BHewH_ MrH pasn . OTkn @
1..n_Cnnc_ Ha3H_

Cm_ anarpammy: Bnokup_ oTkn &
@ (KomMaHpa oTKJIlo4eHNs oTMeHeHa nnun 61oknupoBaHa. ) BHewH_ MrH nasn . KomOTKA @

4.16.1

*=@eC/IN CMrHaJl He Ha3Ha4YeH BXO4y aBapuUNHOro curHana

Bsop B IKCNNyaTauumio. 3au.|,v|Ta OT CKQ4YKOB AaBJieHuxAa
TecTupyemsbii 06 bEKT

MpoBepka MOAY A 3aLLNThl OT CKa4YKOB faBneHUs

Heobxoanmbeie cpeacrsa

3aBucuKT oT crnocoba NpUMeHeHns

OnucaHue npoueaypsl

CmopenupyinTte paboTy pene 3aWnTbl OT CKa4YkKOB AaBsIEHUS.
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4 SneMeHTbl 3almnThbl
4.16.1 Bog B 3KCMnJyaTauuto: 3aLllmMTa OT CKa4YKoB AaBsieHUs

Pe3ynbTaT ycrneLiHov rnpoBepku

Bce BHeELLIHWE aBapuiiHble CUTHasbl, BHELLIHNE KOMaHAbl OTKJIIOYEHUS 1 BHELIHNE
6,10KMPOBKIN MPaBUIbLHO Pacro3HatoTcs 1 06pabaTbiBalOTCSA YCTPONCTBOM.
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4 IneMeHTbI 3alnThbl
4.17 3awmnTHbIn Moaynb TAC [26/38/49]

4.17 3awutHbin Mmoaynb TOC [26/38/49]

O6uwasa nHcpopMaumnsa — NPUHLNN UCIIOJIb30BAHUA

3aWNTHbIN MOAYIb TEMNEPATYPHOr0 AaT4YMKa Ha ocHoBe conpoTueaeHus (TAC)
MUCMoJib3yeT TeMrnepaTypHble JaHHble MOOY/1A YHUBEPCAaZIbHOro TeMnepaTypHOro
OaTynKa Ha ocHoBe conpoTussieHnsa (YTAC) (cm. pasgen > «4.18 NHTepdenc mooyns
YTOC II»).

Ecnun TpebyeTcs OTKAIOYEHME rOJI0COBaHUS, OnpeesinTe BbIXod, KOTOPbIA NCM0Jb3yeTCs
ona otkntodeHns: «TAC . Fpyrnna Otka 1» wan «TAC . Tpyrnina OTKA 2».

3awmnTHOEe YCTPOWCTBO BbINOJIHAET OTKJOYEeHUE U NofaeT aBapUMHbIA CUrHas Ha
OCHOBaHUN NPSAMbIX U3MEepPeHUn TeMmnepaTypbl OoT ycTponctea YTAC, koTopoe nmeet 11
KaHanoB AaTyumka. Ka)Kablh KaHan nMmeeT of4HY (hYHKLMIO OTKAoYeHns 6e3 3aaaHHON
3aepXXKU U 04HY PYHKLMIO aBapuUNHOro CUrHana C 3aep>XKon.

e OYHKUUNS «OTKJIIOYEHUSA» UMEET TOJIbKO HAaCTPOWNKY YyCTaBKU.

* Kaxnaas oTaenbHas «yHKLNA aBapUMHOro CUrHasa» UMeeT Anana3oH YCTaBOK U
MOXKET OTAEJIbHO BKJ/II0YATbCA U BbIKJIlOYATLCA. TeMnepaTypa HE MOXET
N3MEHUTbLCS MOMEHTaJIbHO (M3MEHEeHMs TeMrnepaTypbl B 3aBUCMMOCTU OT TOKaA).
Mo3ToMy (hyHKLMA MMEET BCTPOEHHYIO «3afepPXXKy», TaK Kak noTpebyeTcs

HeKoTopoe BpeMs, 4Tobbl TeMMNepaTypa yBeN4MIacb 0T KOMHATHOM A0 YPOBHS
«YCTaBKU OTKJIIOHEHUS».

* KoahpuumeHT nageHnsa onsa oTKIYeHUs 1 aBapumnHoOro curHana coctasnset 0,99.
* [loBblleHNe TeMnepaTypbl orpaHnduBaeT npuso RTD.

e QYyHKUMA MOXKeET OblTb MOJIHOCTbIO OTKJIIOYEHA UIN BKJIOYEHA; OTAESIbHbIe KaHasbl
MOryT ObITb OTKJ/IIOYEHbI UJIN BKJIIOYEHbI.

Fpynnbl kKaHanoB
KaHanbel TOC crpynnupoBaHsbl:
e KaHanbl W1 ¢.A ... W2 ¢.C npuHagnexart K rpynne «TemnepaTypa 06MOTKN»:

o HacTponKy napaMeTpoB MOXXHO BbIMOJIHUTbL B BETBM MeHI0 [[MapamM_ 3awnTsl /
Habop 1 ... 4/ Temn-3aw_/TAC/W1d.A ... W2¢.C]

o 3Ha4YeHUs COCTOSHMN oTobparkatoTCs B BETBAX MeHio [PaboTa / OTobparkeHune
coctoaHusa / Temn-3aw,_ / TOC/W1d.A ... W2¢.C] n [PaboTa / OTobparkeHune
coctoaHusa / Temn-3aw,_/ TAC / O6bmMTK W1 Npynna ... O6MTK W2 'pynna]

° Mi3MepeHHble 3Ha4YeHnsa TemnepaTypbl 0TobparkatloTca B BeTBN MeHto [PaboTa /
N3mepeHHble 3HaveHus / YTAC]

e KaHanbl Okpl ... OKp2 npmHagaexaT rpynne «TemnepaTypa OKpYy>XaloLWen cpeabl»:
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4 2neMeHTbl 3almnThbl
4.17 3awnTHbIn Moaynb TOC [26/38/49]

294

o HaCcTponKy napaMeTpoB MOXXHO BbINOJIHUTb B BETBAX MeHI0 [[Mapam_ 3awinThbl /
Habop 1...4 /Temn-3aw,_/TAOC/Okp 1 ... 2] u [MNapam_3awmTel / Habop 1 ...
4 [ Temn-3aw,_ / TAC / Okp Npynnal

o 3Ha4YeHns COCTOoSAHMN oToBparkatoTCsA B BETBAX MeHio [PaboTa / OTobpaxkeHune
coctoaHusa / Temn-3aw,_/ TOC/Okp 1 ... 2] u [PaboTa / OTobBparkeHune
coctosaHusa / Temn-3aw,_/ TAC / Okp pynnal

o I3MepeHHble 3HaYeHnNsa TemnepaTypbl oTobparkatoTcsa B BeTBU MeHto [PaboTa /
N3mepeHHble 3HaveHuns [ YTAC]

* KaHanbl Bcnl ... Jon4 npuHagnexaT rpynne «BcnomoraTesibHaa TeMnepaTtypa»:

° HacTponKy napaMeTpoOB MOXXHO BbINMOJIHNTbL B BETBAX MeHio [[MapaM_ 3awunThbl /
Habop 1...4/Temn-3aw,_/TOC/Bcn 1 ... 4] n[MNapamM_3awmnTtel /[ Habop 1 ...
4 [ Temn-3aw,_/ TAC / Bcn Npynnal

o 3Ha4YeHUs COCTOSIHMIM oTobparkatoTcs B BeTBAX MeHto [PaboTa / OTobparkeHune
coctosaHusa / Temn-3aw,_/ TAC/Bcn 1 ... 4] n [PaboTa / OTobparkeHune
coctoaHua / Temn-3aw,_/ TAC / Ben Npynna]

° I3MepeHHble 3Ha4YeHNa TemnepaTypbl oTobparkatoTcsa B BeTBU MeHto [PaboTa /
N3mepeHHble 3HaveHusa [ YTAC]

BHyTpu Kaxkgon rpynnbl ncrnonbdyetcs TOAC ¢ MakCcMManbHOW TeMnepaTypon.

Bbibop

Kpome Toro, [oCTyrnHbl U MOIYT NPOrpaMMmMpOBaTbCA MOSb30BATENIEM CXEMbI
ronocosaHusa TOC. ®PyHKLMA roNocoBaHUsS OO/KHA ObITb akTUBMPOBaHa N HAaCTPOEHa B
meHto [Mapam_ 3awmTel / Habop n / Temn-3aw,_/ TOC / Buibop x]. 3geck napameTpy
«@YHKLMSA» HEOBXOANMO NMPUCBOUTb 3HAYEHNE «aKT_».

Mocne akTUBaLMKN BbIBUPaeTCsA KOIMYECTBO KaHa 0B, KOTopble By AyT UCNONb30BaThLCSA
(pyHKLMEN roNlocoBaHns. 3TO HAaCTPaMBAETCS Yepes napameTp «Boibop x». DTOT
napameTp onpeaensieT, KAKoe KOJIMYeCcTBO 13 BblIOPaHHbIX KaHasI0B AOJIXKHO ObITh Bbille
MOPOroBOro 3Ha4YeHNS ONS BbINOJIHEHUS OTKJIIOYEHUS FoJlIocoBaHMeM. Ka)k bl
OTAENbHbIN KaHaN HY)XHO BbIOMPaTb AW OTMEHATL A1 Hero BbIbop, yKa3biBas «aa» Uamn
«HeT». Ecnu BblbpaH BapuaHT «Aa», COOTBETCTBYOLWMN KaHan byaeT NCcnonb30BaThCs B
npouecce rosiocoBaHns. ObpaTnTe BHUMaHUE, YTO A TOro, 4Tobbl BelOpaTh KaHaJsl, OH
No/KeH OblTb aKTUBEH, @ TakXXe No/KeH ObiTb akTUBEH cam Moay/b TI.

Ecnu, Hanpumep, AN napameTpa «Bbibop x» YCTAaHOB/IEHO 3HaYeHue «3», a ANs Bcex
KaHanoB — «aa», N ANs Nobbix Tpex U3 BbIbpaHHbIX KaHa0B NPEBbILIEHbI
WHOVBUAYaNIbHble HACTPOMKM MOPOrOBOro 3Ha4YeHMs, TO MPOM30NAET OTKJIYEeHNe
roJ1I0COBaHNEM.

ObpaTnTe BHUMaHMeE, 4TO OTKJIIOYEHNE FOJI0OCOBAaHNEM By AET BblAaBaTbCs Kak
oTkNtoYeHne Tonbko TOC, ecnn napameTp «Bbibop KoMOTK/1» NMeeT 3HavYeHune
«OTKNI0YEHME FrosIoCcoBaHUEM» B rlobanbHbIX NapaMeTpax 3awmnTtel Mmoaynsa TOC. B
TaKOM CJlydae OTKJII0YEHNE O0JIXKHO ObITb Ha3Ha4YeHO BbLIKJIIOYATESIO B ANCeTYEpe
OTKJIIOHEeHUS.
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4 IneMeHTbI 3alUnThbl
4.17 3awmnTHbIn Moaynb TAC [26/38/49]

ABapuUHAHbIA CUrHaJN, aBapMUHbIA CUIHaA rnay3bl U MMPUHLUXAN OTKJIIOYEHUA Ons
Ka>xgoro garymka T4

TAOC[1]...[n] RTD_YO1
Ansa kaxkgoro KaHana [*1]
TOC .
Tpes_
TemnepaTtypa TAC [*2] _D_ & ]
TAC. TAC . Tpes
ABap ®yHK il peB_
HeakT_ TOC.
aKT_ Bp 3ag aBap curH
- t 0 TAC . MNaysa ABap
e —
Cm_ guarpammy: Bnok-ku
@ (CTyneHb He OTKJIl0YeHa Y HeT aKTUBHbIX CUrHaNoB H6J10KUPOBKK) ™
TOC.
OHKOTKN TAC . OTkA
HeakT_
aKT
B i
! L
TAOC .
OTkn
& —0O=1
TAC . HeBepH

YTAOC . Habn [*3]

Puc. 59:

[*1]

[*2]

[*3]

MRDT4-3.7-RU-MAN

O6nvi npuHUMN paboTbl (aBapUiHbIV CUrHas C 3aE€PXXKOV, OTK/I04YeHne b6e3
3a4€epXxKu).

Kananbl TOC vnn cnepyowme rpynnel: W1lg.A, Wld.B, W1ld.C, W2dh.A, W2¢.B,W2d.C,
Okpl, Okp2, Bcnl, Bcn2, Becn3

BHyTpu rpynmnbl NCNOJIb3yeTCS MakCUMasibHasa U3MepeHHas TeMnepaTypa.

KoHTponupytoTca Bce TAC, oTHocAWMeCs K rpynne.

Ha cxeme nokasaH obwmn npuHumn paboTbl (aBapMnHbLIA CUrHaN C 3a4€PXKKON,
oTKtoYeHne 6e3 3agep)xKKn) Ka)xgoro n3 gatydmkos TH. ObpaTtuTe BHUMaHUe, 4TO
HEKOTOpble TEKCTOBbIE METKU C/leAyeT YNpoCTUTb, 4TOObI AnarpaMma nogxonunia
Ka)kaon rpynne. TOYHbIA CMMCOK AOCTYMHbIX MapaMeTpoB U CUTHANOB CM. B CMIPAaBOYHOM
pyKOBOOCTBE.

KosnekTuBHbIA aBapUHHbIA CUrHaJl, aBapuiHbIA CUrHaJ nay3bl U CUrHasbl
OTKJII04YEeHUs

DaTumnkn T pacnpenensatoTcs No YeTbipeM rpynmnam (B 3aBUCMMOCTM OT 3aKa3aHHOro
YCTPOWNCTBaA). DTW YeTbipe rpynnbl 06begnHATCA No npuHuuny WJIW c rpynnon
AnyGroup. AnyGroup co3gaeT aBapUnNHbIA CUFHaJ, aBapUNHbIA CUrHaA nay3bl U CUTHanN
OTKJIIOYEHUS, eCnn Ntobble N3 YCTAaHOBJIEHHbBIX AAaTHYNKOB BblAAOT COOTBETCTBYHOLLWN
CurHan.
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4 SneMeHTbl 3alnThbl
4.17 3awnTHbIn Moaynb TOC [26/38/49]

TAOC . Jliobas rpynna RTD_Y02

Bce aBapuiiHble CUrHasbl, aBapuiiHble CUrHasbl May3bl Y OTKJIOYEHUSA Fpynn coeanHeHsb! Wwito3om U, 4Tobbl reHepupoBaTb FPynMnoBO aBapuiHbIA CUFHa, rpynn

TOC . ABap_ Bce O6m =]

TAC . ABap Bce noALw 4B

TAOC . ABap Bce o6 rpn

TAC . ABap BCce Hec noaw

TAC . AB. cur. BCNIMT. Ip.

TAC . Nay3a Aeap_ Bce O6m =1

TAC . Nay3a Bce noalw A

TAC . Nay3a Bce nob rpn

TAC . NMay3a BCe Hec noAaLw

TAC . Bp. aB. cur. BCAMT. rp.

TAC . OTkn BCe O6M [>1]

TAC . OTkA BCe NoALw AB

TAOC . OTkA BCe ntob rpn

TOC . OTkn BCe HecC noaw

TAC . BcnwMr. rp. oTK.

OTK/II04EeHuna rpynmn ros1iocoBaHus

Onsa Toro 4Tobbl MCNOb30BaTh rpynnbl ro10CoBaHUA, NOJIb30BATEJIIO HY)XXHO ONnpenesinTb
AaTHUKN, KOTOPbIE OO0JIX)KHbl BXOOUTb B rpynmny rosoCoBaHnMA, a TakXXe CKOJIbKO N3 HNX
AO0JIXKHO CpaGOTaTb Oona co3gaHma OTKAK4YeHMA rosiocoeaHmeM B COOTBeTCTByIOLLI,eIZ
rpynne.

TAOC . Beibop RTD_Y03
Bce 12 curHanos Tl MOXXHO MCMO/1b30BaTh AJ15 FOJIOCOBaHUSA.

TAC . O6MTK 1 OTKN

(0]
- . TAC . I'pynna OTkn 1
TOC . Bcn2 HesepH
TAC . O6MTK X OTKA
(O]
. e TAOC . Fpynna OTkn 2
TAC . Bcn2 HesepH

KonneKkTnBHbIN aBapUAHbIA CUrHaNA naysbl
Bce aBapuiHblie curHanbl AaT4MKoB T 1 BCe rpynnoBble CUrasbl naysbl 06begnHeHbI Mo
npuHuuny NJN.

TAOC . Naysa Asap RTD_Y04
Bce aBapuiiHble CMrHabl Nay3bl CoeAnHeHbl Wo30M UIN ¢ K KONNIEKTUBHbBIM aBapunHbIM CUTHaIoM.

TAC . O6mMTK 1 MNay3a Asap >1

TAC . Bcn2 May3a Asap
TAC . Nay3a Asap_ Bce O6m

TAC . Tpes_

TAC . Bp. aB. cur. BCAMT. Ip.
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TAC.

KonneKTuBHbIA CUrHaN OTKJIIOYEHHUA

4 IneMeHTbI 3alnThbl

4.17 3awmnTHbIn Moaynb TAC [26/38/49]

MyTem BbibOpa KOMaHAObl OTKAOYEeHUSA «Bbibop KoMOTKA» Nosib30oBaTeNb onpenenserT,
cnepyetT nv anemeHTy T ncnonb3oBaTh 19 OKOHYATE/IbHOrO CUrHasia OTKl04YeHUs
obbeamnHeHHble No npuHumny U oTkaoYeHna T Mo YMOYaHUIO UK XKE OH A0JIKEH
ncnosb3oBaTb 06beAnHEHHbIE Mo NpuHUnny WJIN oTKAo4YeHMSA roN1oCoBaHMNEM.

OTkn/KomMOTKN

RTD_Y05

Bce oTkatoveHns coeguHeHsbl Wato3om WIN ¢ KONNEKTUBHBIM CUMHa/IOM OTK/IIOYEeHUS.

TOC .

OTk//KoMOTKIT

TOC.

0O6MTK 1 OTKA

Bcn2 OTkA

TOC.

TAC . OTkn

TOC .
Bbibop KoMOTKA

TOC.O
)

TOC.

OTkn BCce O6M

Bcnwmr. rp. oTK.

OTKA.

4

[

TAC.

O6MTK 1 OTKN

TOC.

Bcn2 HesepH

TOC.

O6MTK X OTKAN

TOC

. Bcn2 HesepH

OTkn 1

Bbibop

Cm_ anarpammy: Baokup_ oTkn

TKJIIOYEHWEe rosocoBaHue

@ (KomaHpa oTk/lo4eHMa oTMeHeHa unn 6noknposaHa. )

OCTOPOXXHO!

& TAOC . KomOTKn
15a

MpepynpexaeHne: kKoMaHaa «bNOKMPOBKa OTKJIOYEHNS» BNIOKMPYET OTKJIlOYEHNE BCEX

TAC.
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4 3neMeHTbl 3anThbl
4.18 NHTeptenc monyna YTAC I

4.18

BapuwaHT

NuTtepdenc moanyna YTAOC Il
MpuHumnn paboTbl M OCHOBHbIE 0671aCTH NPpUMEeHeHns

LOonoNHNTENbHbIN YHUBEpPCa/bHbIA MOAYJIb TEMNEPaTYPHOro AaT4yMkKa Ha OCHoBe
conpoTtueneHns Il (YTOC Il) npenocTtasnseT TemnepaTypHble AaHHble 3alNTHOMY
ycTponctsy oT 12 TOC, BCTPOEHHLIX B ABUraTe b, reHepaTop, TpaHchopmaTop,
KabenbHble pa3beMbl U ynpasnseMmoe obopynoBaHme. TemnepaTypHble AaHHbLIE
0TO6paXKaTCA KaK N3MEPEHHbIE 3HAYEHNA U CTAaTUCTUKA B MEHI0 paboyunx AaHHbIX.
KpoMe Toro, Kaxkabll KaHas KOHTpoanpyeTcs. UI3MepeHHble faHHble, NpefocTaBnseMble
Mogynem YTLOC I, MOXKHO Tak>Xe UCNOIb30BaTb A5 TeMNepaTypPHON 3aLlnThl (CM.
paspen «TemnepaTypHas 3awWwmTa»).

Moaynb YTAC Il nepenaeT MysibTUMNJIEKCUPOBAHHbIE TEMIMepaTypHble JaHHble B pene C
MOMOLLbIO O4HOIO ONTOBOJIOKOHHOro coeanHeHns. Moayne YTAC || MOXKHO yCTaHOBUTb
Ha PacCTOAHUM OT 3aLUUTHOro yCTponcTBa. ONTOBO/IOKOHHbIN COeAUHUTENb
noaks4YaeTcsa K pa3bemy X102 3aWMTHOroO yCTPONCTBa.

YcTaHoBku moayna YTAC oTaesbHO OT 3alUTHOINO YCTPOWCTBA KakK MOXXHO Bnxe K
3alMLLLEHHOMY 060pyAOBaHMIO MMEET CBOM NMpenmMyuiecTBa. CBA3Ka NPOBOAOB,
coegnHsaowmnx TAC c 3awmuiaemMmsiMm obopyaoBaHNEM, CTAHOBUTCS 3HAYNTESIBHO KOPOYeE.
Mogenb YTAOC Il MOXXHO pa3mMecTUTb Ha pacctosHum go 400 gyTos (121,9 M) oT
3alLMTHOro YCTPOMCTBa C UCMOJIb30BaHNEM OMNTOBOJIOKOHHOIO coeanHeHuns. Obpatute
BHUMaHWe, 4TO ANCTaHLMOHHO pacrnonoXeHHbin moaynb YTOC Il noTpebyeTtcs
MOAK/YNTb K UCTOYHUKY MUTAHUA.

MogknNunTE NOAXOAALUNNA NCTOYHUK K pa3beMaM nutaHmsa J10A-1 n J10A-2 Ha mopyne
YTAOC Il. MoaknynTe padbeMbl 3KpaHa K 3alMTHOMY 3a3eMJIEHNIO, He NPoBOAsALLLEMY
TOK. PekoMeHOyeTCsa MMeTb 3a3eMJIeHNE C KaXK0N CTOPOHbI YCTaHOBKMN.

NCTOYHMK NUTAHMA

yTAOC 11-01 48-240 B nepem. Toka

48-250 B nocT. TOKa

yT4OC 11-02 24-48 B nocT. TOKa

298

MRDT4 MRDT4-3.7-RU-MAN



4 JnemMeHTbl 3aWunThl
4.18 NHTepdenc monyna YTAC I

OnToBOJ/IOKOHHOE coeamuHeHne moaynsa YTAC Il ¢ 3alNTHBIM YCTPOHCTBOM

O O
yTAC

3alKnTHOe pene

WOODWARD

& SYSTEM

2 ¢

Monkn K pasbemy X102

[2000000020000000000 |
EEREEEEEREEEER]

©) O

|
|
High PROTEC EEE |
|

CK ONTOBOJIOKOHHOE COeANHEHNe ANA CBA3I
'
'
'

i
i
UrtdProxy_Z01

Ha BbllLLenpMBeAEHHOM PUCYHKE NOKa3aHbl OMTOBOJ/IOKOHHbIE COEAUHEHNSA MeXay
mogynem YTOC Il n 3alWMNTHBLIM YCTPONCTBOM. 3alLMTHOE YCTPONCTBO Nogaep>xmBaeT
OMTOBOJIOKOHHOE COeAVNHEHNE,

MNpenBapnTebHO CMOHTUPOBAHHbLIE OMTOBOJIOKOHHbIE Kabenn C pa3bemMaMu MOXXHO
3aKa3saTb Yy noboro AncTpubbioTopa ONTOBOJNIOKOHHOM Npoaykuum. Kpome Toro,
ANCTpMObLIOTOPLI NpeaJsaratoT AJIMHHbIE Kabenn ¢ pa3beMaMn Ha KaTylKax, KOTopble
MO>XHO MUCMNOJIb30BaTb Ha y4YacTke. HekoTopble AUCTpMObLIOTOPLI NpeasiaraloT As 3akasa
y>Ke 3a4aHHY0 OJIMHY.

N3nnwek onToBOSIOKOHHOI0 Kabens He Bbi3biBaeT nNpobsiem. [1oCTaTOYHO CBEPHYTHL B
KOJIbLIO 1 MepeBsA3aTb U3JINLLEK ONTOBOJIOKOHHOIro kKabensa B yoobHom Touke. U3beranTe
6onbLIOro gassieHNa cBA3biBaHUSA. Pagnyc nsrnba onToBO/IOKOHHOIrO Kabensa oo xeH
npesbiwaTb 2 gonma (50,8 mm).

KoHel, onToBOJIOKOHHOI0 Kabensa nerko BctasnsfeTca B padbeM YTOC Il u nsenekaetcsa ns
Hero. YTobbl NOAKOYNTL KOHEL, ONTOBO/IOKOHHOI0 Kabens K 3allMTHOMY YCTPOWCTBY,
BCTaBbTe LWITENCEesb B pa3beM MHTepdenca yCTPONCTBa U NOBEPHUTE €ro A0 LWenyka.

OCTOPOXXHO!

LOCTynHbI pas3/inyHble BapMaHTbl SN1EKTPONUTaHNSA. 3aLLMTHOFO YCTPONCTBA N MogyNs
YTOC Il gocTynHbl Meped NoaKAYEeHNEM UCTOYHMKA NMTaHNA ybeanTech, 4TO OH
noaxoamt obouM ycTponcTBaM.
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4 3neMeHTbl 3aWnNThbl
4.18 NHTepenc monyna YTAC I

' MoSHbIE NHCTPYKLUN MOXKHO HAaNTWU B JINCTE MHCTPYKLMn ana moayna YTOC Il

CoegunHeHne TAC c mogynem YTACII

Kanan TAC HazBaHue Pazbembl To4YKa MOHUTOpPUHra
noaksno4YeHus TeMnepaTtypbl

(mocTtynHblie curHanbl  YTAOCII

nepeyYyucsieHbl B

CNpaBO4YHOM

pykoBoacTBe)

W1ld.A Npynna |, TAC1 J2-20, J2-21 TeMmnepaTypa 06MOTKMK
TpaHchopmaTopa 1 no TAC,
¢a3za ¢.A.

W1ld.B Npynna I, TOC2 J2-16, J2-17 TeMmnepaTypa 06MOTKMK
TpaHcdhopmaTopa 1 no TAC,
da3za ¢.B.

W1ld.C Mpynna |, TOC3 J2-13, J2-14 TeMmnepaTypa 06MOTKMK
TpaHchopmaTopa 1 no TAC,
¢a3za ¢.C.

W2c¢p.A Mpynna |, TOC4 J2-9, J2-10 TeMmnepaTypa 06MOTKMK
TpaHchopMmaTopa 2 no TAC,
dasa d.A.

W2d.B Npynna |, TACS J2-6, |2-7 TeMmnepaTypa 06MOTKMK
TpaHchopmaTopa 2 no TAC,
¢a3za ¢.B.

W2c¢.C Npynna |, TOC6 J2-2, ]2-3 TeMmnepaTypa 06MOTKMK
TpaHchopmaTopa 2 no TAC,
dasa ¢.C.

Okpl MNpynna ll, TAC7 J10B-19, Okpy>xatLlaa TemnepaTtypa

J10B-20 TAC TpaHcdhopmaTopa (1).

Okp2 Mpynna I, TOC8 J10B-15, Okpy>xatlulaga TemnepaTypa

J10B-16 TAC TpaHchopmaTopa (2).
Bcnl Mpynna lll, TAC9 J10B-12, 3alaHHas noJsib3oBaTesieM
J10B-13 TemnepaTtypa TAC.

Bcn2 Mpynna ll, TAC10 J10B-8, J10B-9 3ajaHHasa nosib3oBaTesieM
TemnepaTypa TAC.

Bcn3 Mpynna IV, J10B-5, J10B-6 3alaHHas nosib3oBaTesieM

TOC11 TemnepaTtypa TAC.
Bcn4 Mpynna IV, J10B-1, J10B-2 3afaHHasa nosib3oBaTenem
TAC12 TemnepaTtypa TAC.

Ona kaxxpgoro sxoga TOC npegycMmoTpeHo Tpu BbiBoga YTAC.
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4 JnemMeHTbl 3aWKnThl
4.18 NHTepdenc moagyna YTAC Il

Tpw BbIBOAA Ans N0OOro HENCNOb3yeMOro BXoAHOro kaHana TAC fo/mKHbI 6bITb
coeauHeHbl BMecTe. Ecnu, Hanpumep, moaynm MW5 n MW6 He ncnonb3yoTcs, TO
cnepyet CcBfA3aTb BMeCTe pa3beMmsbl J2-15, J2-16 n J2-17 moaynsa MW5 n pasbemsbl J2-19,
J2-20 n J2-21 mopnynsa MW6.

Universal
RTD Module 1l
1l-17 ] f olCcl1
2| +]o Ar+1>2
3[c|n - 13
Shie‘;&ii/rI:rain a4 S Group v 3 a Shie‘,\(’ii/rI:rain
5 - 3 mn| C 5
6]+]o Bl+]se
7]clm ) - |7
8| -|= ] <l C| 8
a a
9| + E =L+ 19
C |o|o HIE
Shie‘;‘;'ii/rI:rain S § Group Il Group | u S Shie‘,\(,ii/rI:rain
—|= m| C
+ |g el +
O =
C © ) | _
il o~ C
o
+ |o ar+
C [+ | _
Shie‘;‘;ii/rl:rain S Group n 3 Shie‘,\;li/r[;rain
- |» -l C
+ |9 ol +
O =
C ~N el _
Terminals Terminals

DO NOT CONNECT CABLE'S SHIELD WIRE AT THIS END!
USE TAPE TO INSULATE

UrtdProxy_Z02

CoegunHenmne TAC co Bxogamm YTAC nokasaHO Ha pUCYHKe Bbiwe. cnonb3ynTe
TPEXXKWUJIbHbIN 3KPaHMPOBaHHbLIN Kabenb. YY4TUTE nNpaBnia NOAKIOYEHNS, NPUBELEHHbIE
Ha pucyHke. Mpu nogknoyeHun K TAC ¢ AByMA BbIBOAAMWU, NOACOEANHNTE K OAHOMY 13
BbiBOAOB TJC ABa KabenbHbIX NPOBOAA, KaK MOKa3aHo. BbINONHUTE Takoe NogkayYeHne
KakK MOXHO 6/mxe K 3alunaemomy ob6bekTy. TpeTmnn kabenbHbI MpPoBOL4,
nogcoeanHmTe K ocTaBwemycs soisoay TAC.

MopcoennHnTe 3KPaH/NPOBOA 3a3eMJIeHNA K pa3beMy 3KpaHa, Kak NoKa3aHo Ha
pucyHke. 9kpaH Kabensa TOC nonxkeH 6bITb NOACOEAMHEH TONIBKO CO CTOPOHbLI YTAC 1
N3011MpPOoBaH cO CTOpoHbl TAOC. 3azemMnatb camu TAC Ha 3awumiaeMoM obbekTe He
chepyer.

Hy>XHO 0653aTeNbHO HAaCTPOUTb ABYXMNO3ULMNOHHbIE NepekatodaTenn moayna YTOC I
cornacHo tunam TAC Ha Ka)XOoM KaHane.
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4 neMeHTbl 3alnThbl

4.19 KoHTposb

4.19

4.19.1

4.19.1.1

302

KoHTposnb

CBF — oT1ka3 cunoBoro Bbikno4vatens [50BF*/62BF]

* = NOCTYMHO TOJIbKO Ha 3alWMTHbIX pefie ¢ QPYHKUNEN N3MePEHUS TOKa.

MpuHUMn paGOTbI M OCHOBHble obnacTu npuMeHeHusn

Moaynb «YPOB» ncnonb3syetcs ans obecneyeHns pe3epBHON 3alLnTbl, eCn
BbIK/lOYaTeb He cpaboTaeT NpaBMIbHO BO BPEMS YCTPaHeHMS c605. DTOT CUrHan
NCNosib3yeTcsa A8 pa3MblKaHUA BbllLeCTOSALWero Bblk/4yaTena (HanpnuMmep, BBO4, WWHbI)
nnbo yepes BbixogHoe pene, nnbo Yepes KaHan ceasu (SCADA).

B 3aBMCMMOCTIN OT 3aKa3aHHOro Tuna yCTpOI7ICTBa CylecCTBYOT pa3JiniHblE CXEMbI
(HeCKONbKO CXxeM) A4 BbISAB/IEHNA OTKa3a CUJI0BOr0 BbIKKOYaTENS.

CxeMbl KOHTpOJA

HacTpowka [Mapam_ 3awmThl / TNo6_nap_ 3aw,_/ KoHTponb / YPOB] «Cxema» nossonseT
BbIOpaTb MeTo4 KOHTPOJIA, KOTOPbIN AOJ/IKEH NCMO0/Ib30BaTbCA OJ19 BbISB/EHWNS O0TKa3a
CWJI0BOrO BblK/lOYaTeNs. [JoCTynHbl cneayowme BapuaHThbl:

¢ «500B» — KOHTPO/IbHbIN TalMep 3anyckaeTcs cpa3y nocye cpabaTbiBaHUA Mooy
«YPOB» no curHany pasmblkaHns. Pacrno3HaeTcsa 0TKa3s BblK/loYaTeNa 1 BbloaeTcs
CUrHan, eciiv USMepeHHbIN TOK He yrnaZeT HUKe 3a4aHHOro NoporoBoro 3Ha4eHns B
TeyeHune 3alaHHOro BpeMeHu.

3TO NOPOroBoe 3Ha4YeHNEe MOXXHO YCTaHOBUTbL B crefytowem pasaene [MNapam_
3awmnTbl / Habop 1...4 / KoHTponb / YPOB] «I-CBF >».

¢ «Mon BU» — KOHTPOJIbHbIN TaMep 3anyckaeTcsa cpa3y nocsie cpabaTbiBaHUS
Moaynsa «YPOB» no curHany pa3smblkaHusA. Pacno3HaeTCs 0TKa3 BbIK/loHaTensa v
BblAAETCA CMIrHas, eC/in B pe3yibTaTe aHaln3a MHONKaTOPOB MONOXKEHNS
BblK/to4aTeNs 66110 06Hapy>XeHO, YTO BbIKJIlOYaTESIb HE PA30MKHYJICA OOJIKHbLIM
obpa3oM B TeYeHne 3aaHHOr 0 BPEMEHMN.

HlaHHas cxeMa peKkoOMeHOyeTCs, eC/IM 0TKa3bl BblKJIOYATENSA LOSKHbI
pacno3HaBaTbCA 04EHb MajblX TOKax Harpy3ku UamM NxX oTCYTCTBUN. DTO MOXKET
BO3HMKATb MPU BbISIBNIEHNN NMepeHanpsiXKeHnst N NOBbILLEHHON YacTOThbl AJ1s
reHepaTopa, KOTOPbIX HAXOAUTCS B PEXUME OXXULAAHMS.

* «500B u Non BLU» — KOHTPO/bHbLIA TalMep 3anyckaeTcsa cpa3y nocne
cpabaTbiBaHUa moayns «<YPOB» no curHany pasmblkaHus. Pacno3HaeTcs oTKa3
BbIKJIlOMaTeNs 1 BblAAaeTCa CUrHa, €CIM U3MEPEHHbIN TOK HE ONYCTUTCA HUXe
YyCTaHOBJIEHHOr0 NMOPOroBOro 3Ha4YeHUs, a TakXXe ec/imM O4HOBPEMEHHO B
pesynbTaTe aHanM3a NMHOMKATOPOB MNOJIOXKEHUS BbiKO4aTeNsa 66110 06Hapy>XeHo,
YTO BbIKJIlOMaTENlb HE PAa30MKHYJICA A0/DKHbIM 06pa3oM B TeveHne 3a4aHHOoro
BpeMeHN.

JlaHHas cxemMa peKoMeHOyeTCs, eC/In 0TKa3bl BbiK/oYaTens Heobxoanmmo
nepenpoBepATh. JJaHHas cxema BblAaeT KOMaHA4y Ha NpeabiayLnin aBTOMaTUYECKU
BbIKJIlOYaTENb, AaXKe €CNN UHOMKATOPbI MOJSI0XKEHUS HEMPaBUIbLHO (BC/ieacTBMe
HEeNCNPaBHOCTW) NOKa3bIBaOT MO OLIMOKE, YTO BbIK/IOYATEb PA30MKHYT UK ecaun
n3MepeHne Toka HeBepHo (BCNeACcTBME HEMCNPABHOCTU) NOKa3bIBAET, YTO
BblKJIlOYaTE/b Cceyac HaXoAUTCA B PA30MKHYTOM MOJIOXKEHUN.
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4 IneMeHTbI 3alnThbl

4.19.1.1 NMpuHumn paboTbl N OCHOBHbIE 061AaCTV MPUMEHEHUS
3anyck/BknioyeHmne TaiMmepa YPOB

KoHTponbHOe BpeMsa onpenenseTcs HacTporkon [Mapam_ 3awmThl / Habop 1...4 /
KoHTponb / YPOB] «t-YPOB»: TaiMep 3anyckaeTcsa cpa3y nocne cpabaTbiBaHMSA MOOYy NS
CBF. OTcyeT TaMepa NPOAOJIKUTCSA, Ja)Ke B C/ly4ae NMOBTOPHOro npornagaHusa curHana
Tpurrepa. Ecnn Bpemsa TanMepa ncteyeT (A0 TOro, Kak oH 6yfneT ocTaHOBJ/IEH nocse
YyCMewHoro pa3MblkaHusa BblkoYaTens), moaynb «YPOB» BblAaeT CUrHaN pa3MblKaHuMS.
ITOT CUrHaA OTKJIIOYEHUS NCNOJIb3YeTCs A1 OTK/IIOYEeHNS BbIXOAHOMO BbIK/lO4YaTens
(pesepBHOro).

Ons npenoTBpalleHns ownboYHon akTuBauum moaynsa «YPOB» KOHTposibHOe BpeMs «t-
YPOB>» pon»Ho 6bITb 60MblUe CyMMbI C/IEAYIOLLNX 3HAYEHUNA:

o * Bpemsa paboThl 3aLLNTHOro pene

* 4+ BpeEMS 3aMblKaHUNA N OTKJIIOYEHWS BbIKJ/IlOYaTENA (CM. TexHn4Yeckmne gaHHble,
npenocrtaB/ieHHbIE N3rOTOBUTEJIEM BbIKJItOYaTeNs);

* + BpeMs Crnafa (Toka nnm NHONKaTOpPbI MONOXKEeHNS)
* + 3aMfac HadeXXHOCTMW.

OcTtaHoBKa TanMmepa CBF

OTcyeT Tanmepa «t-YPOB» oCcTaHaBIMBaeTCA Npu 0OHapy>XeHUN pa3MblKaHUS
BblKJ1tl0O4YaTeNA. B 3aBUCUMOCTN OT KOHTPOJIbHOW CXEMBbI (> «Cxembl KOHTPOJIA») OTCYET
TanMepa OCTaHaB/IMBAETCH, €CJIN TOK ynageT HMXXE NMOPOroBOro 3Ha4YeHus Nan CUrHasbl
MOJIOXKEHUSA MOKaXKyT Pa3OMKHYTOE MNOJIOXKEHUE BbIKAOYaTENS, WIN NMPU COMETaHUM 3TUX
AByx cobbiTun. Mogynb «YPOB» oCcTaeTcsl B COCTOSAHUMN OTKJIOHEHUS A0 TeX rop, rnoka He
nponageT CUrHan Tpurrepa (BepHeTCs B COCTOAHME FOTOBHOCTH).

CocTosaHuns

Moaynb «YPOB» nepeksito4aeTCd B COCTOAHNE OTKJIOHEHNA, €CJIN CUTHAJIbl OTKa3
CN10BOr 0 BbIKJTlO4HaATENA MO-NMPeEXHEMY aKTUBHbI N 6bino ycrneLwHo 06Hapy>KeHo
Pa30MKHYTOE MNnoJioXKeHne aBapI/IIZHOFO BbIKJ1KOHaTENA.

B cny4ae nponagaHus curHanos cpabaTtbiBaHua Mmoayib «YPOB» nepekntodaeTcs
0bpaTHO B COCTOSIHNE OXXNOAHUSA (COCTOSIHNE TOTOBHOCTN).

BnokupoBKa (3aMbiKaHue)

CurHan 6710KMPOBKW BblgaeTCs 0QHOBPEMEHHO C curHanom CBF (oTkntoveHus). CurHan
610KMPOBKN SIBASETCA MOCTOSAHHbLIM, DTOT CUIrHaN AO/HKEH OblTb MOATBEPXKAEH C
MOMOLLbIO YEJIOBEKO-MALLNHHOIO NHTepdeinca.

ITOT CUrHaN MOXET UCMNoJib30BaTbCA A4 6J'IOKI/IpOBKI/I BbIKJTlO4HaATENA OT MOMNbITOK
nepeka4eHn.

Tpurrepsi

MapameTp [Mapam_3awmnTel / Thob_nap_3aw,_/ KoHTposnb / YPOB] «Tpurrep» no3sonseTt
BbIbpaTb pexxum Tpurrepa. Kpome T0ro, MMeoTCa Ha3HavYaeMble BXOAbl TpUrrepa,
KOTOpbl€ MOrYT aKTUBMPOBaTb MoAysib «YPOB», na)ke ecsim OHn He Bblnn Ha3Ha4YeHbl B
aucrneTyepe A1 KOHTPOAMPYEMOro BbiKJlo4aTens.

DTN AOMNOJIHUTESIbHbIE BXOAbl TPUITEPOB MOXKHO HAacTPoUTb B pa3aene [[Mapam_
3awwmTbl / Tno6_nap_3aw,_/ KoHTponb / YPOB] «Tpurrepl» ... «Tpurrep3».
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4 DnemMeHTbl 3aLlnThI
4.19.1.1 NMpuHuMn paboTbl 1 OCHOBHbIE 06/1aCTN NPUMEHEHUA

[ocTynHbl cnepylowme napameTpbl Ans «Tpurrep»:

e «Bce OTKkn» — BCE CMIrHasbl OTKJIIOYEHUA, MPUCBOEHHbIE aHHOMY BbIKO4YaTesNo (B
ancnetyepe OTKJYEHUN , = «ncnetyep OTKIOYEHNA — Ha3HaYeHUe KOMaHA4
OTKJIIOYEeHUs»), 3anyckatoT Mmoayb «YPOB».

* «BHew_OTKN» — BCE BHELIHNE CUIHaJ bl OTK/OYEHUS, MPUCBOEHHbLIE JAaHHOMY
BbIKJIIOYaTeNo (B AancneTyepe oTkaodeHuin, > «lucnetyep oTknoveHns —
Ha3Ha4YeHMe KOMaH OTKJIIOYEHNS»), 3aNyCKaloT Moayb «YPOB».

OnuncaHue BCEX BHELUHUX CUMHAI0B OTKJIIOYEHNA MOXKHO HaWTU B CMPaBOYHOM
pykosoacTtee (MRDT4-3.7-RU-REF), rnaBa «Cnncku Bbibopa» B Tabnuvue noa
Ha3BaHMeM «BHew OTKA».

e «OTKJ1 NO TOKY» — BCE& CUIrHaJIbl OTKJIIOYEHUS TOKA, MPUCBOEHHbLIE AAHHOMY
BbIKJIIO4aTeNo (B AncneTyepe oTko4eHnin, > «lucnetyep oTknoveHns —
Ha3Ha4YeHVe KoOMaH4 OTKJIIOYEHUS»), 3aNyCcKaloT MoayJb «YPOB».

OnuncaHme BCEX CMTHAJIOB OTKJIIOYEHNA TOKA MOXXHO HaWTX B CNPaBOYHOM
pykoBoactee (MRDT4-3.7-RU-REF), rnaea «Cnncku Beibopa» B Tabnuvue noa
Ha3BaHueM «OTKJ1 N0 TOKY».

® «-.-» — HEeT Ha3Ha4deHWn4, noJsib3oBaTeslb NMNJIaHNPYET NCMNOJIb30BaTb OAUNH U3 TpeEX
OOMONTHUTENIbHBIX Ha3Ha4YaeMbIX TPUITePHbIX BXOO0B.
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4 IneMeHTbI 3alnThbl

4.19.1.2 OYyHKUMOHaJIbHble BO3MOXXHOCTN

4.19.1.2 ®DYHKUMUOHaJNIbHble BO3SMOXXHOCTHU

3awmTta oT cboa aBapmMHHOro BblKJIl0OYaTesNns AN YCTPOUCTB C (PyHKLUuen
U3MepeHus ToKa

YPOB CBF Y01
* OTKa3s BbIKJOYaTENS 6yneT MHNUMNPOBaTbLCA TOJZIbKO CUrHaJlaMN OTKJIIDYEHNA, Ha3Ha4YeHHbIMU BbIK/IKOHATENIO B Trlp Manager.

CM_ Avarpammy: Bnok-ku
@ (CTyneHb He OTKJl04YeHa U HET aKTUBHbIX CUFHaNoB 610KMPOBKY)

PL
YPOB .
Tpurrep* YPOB .
@Ky[x] . KomOTkn* Bce OTknN SEE
YPOB .
\TOK . KoMOTK* OTKN NO TOKy I-CBF >
15 YPOB .
@BHGLLI. oTkn.[x] . KoMOTKkn*  BHew_ OTkn t-YPOB
L | [}
—=1
YPOB .
Tpurrepl
HeT nNpucs_
1..n_Cnuc_ Ha3H_
YPOB .
Tpurrep2 YPOB . OxunpaHue Tpurrepa
HeT NpucB_
1..n_Cnunc_HasH_
YPOB . pa6_
YPOB .
Tpurrep3
HeT NpucBe_ YPOB . Tpea
1..n_Cnunc_ Ha3H_ —@
Ih.A _
Ih.B
Ih.C _ L s 1 YPOB . BniokupoBka
© [
Cbpoc KBuT 6510k
KeuTt 6510
YPOB . Tpurrepl-Bx
YPOB . Tpurrep2-Bx

YPOB . Tpurrep3-Bx

4.19.1.3 TMpumMep ucnonb3oBaHusa: Cxema KoHTponsa 50BF
TecTupyemMbii 06 bEKT:
lMpoBepKa pyHKLMM 3alnUTbl OT OTKa30B Bblik/toYaTena (Cxema KoHTpons 50BF).
Heobxoanmebie cpeacTsa:
* NIcTOYHMK TOKa
* AMNepmMeTp "

* Tanmep.
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4 SnemMeHTbl 3aLlnThI
4.19.1.3 Mpumep ncnosbsosaHma: Cxema KoHTponsa 50BF

Mpn NnpoBeOeHUN MPOBEPKIN NOAaBAEMbIA NCMbITAaTENbHbIA TOK BCErAa O0JIXKEH
MpeBLILLAaTh NOPOroBoe 3HaYeHne oTKI4YeHns «I-CBF». Ecnym ncnblTaTesbHbIA TOK
YMeHbLLIAeTCs A0 3HAaYEHMS HMXKE NMOPOroBOro B TOT MOMEHT, KOr[la BbIKJlOYaTe b
HaXoAUTCS B PA30MKHYTOM MOJIOXKEHUWN, CUFHaN cpabaTbiBaHUA FreHEPUPOBATLCA He
obynert.

lpouegypa (ogHoaszHas Uers):

[Ons NpoBepKu BPpEMEHN OTKJI0YEHNS C MOMOLLbIO 3awwmnTbl CBF ncnbiTaTeNbHbIA TOK
0OJ/>KeH BbITb BbllLe YCTaBKM OOHOIM0 M3 3alWUTHbIX MOAYyJ/1eN, Ha3HAYEeHHbIX 014 NycKa
3awmnTbl CBF. 3agep>xka oTko4eHns YPOB MoxeT 6biTb M3MepeHa C MOMeHTa, Koraa
OLWH N3 BXOLO0B 3arycka CTaHOBUTCHA aKTUBHbIM, N O MOMEHTa, KOraa oTK/lo4YeHne
3awmnTel YPOB noaTeepxgaeTcs.

Onsa Toro 4tobbl n3bexaTb owWMbOOK pa3BoakuM, ydbeamTech, YTO BbiK/lOHYATESIb BEPXHEN
CUCTEMbI BbIK/IIOYAETCS.

Bpems, nsmepsemoe TaiMepom, 0O/XKHO COOTBETCTBOBATb YKa3aHHbIM LOMyCKaM.
Pe3ynbTaT ycrneLHow npoBepKu:

M3mMepeHHble NHTepBasibl BpeMEHWN A0J/KHbI COOTBETCTBOBATb YCTAHOBOYHbIM TOYKAM.
Bbiknto4aTeslb Ha y4YacTke 6onee BbICOKOIr0 YPOBHA A0JIXKEH OTKJIIOHYNTbLCA.

BoccTaHoBUTE nogkatoveHne kabens yrpas/ieHUA K BbliKJlo4YaTeno!
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4 SneMeHTbl 3alnThbl
4.19.2 KUUO — KOHTpOJb Uenu oTkao4eHns [74TC]

4.19.2 KUO — KOHTpPOJIb uenu oTtknoueHus [74TC]

MOHUTOPWVHI LEenn OTKJIIOYEHUSA BbIMOJIHAETCS, eCNN Lienb OTKJIIOYEeHUs TOTOoBa K paboTe.
MOHUTOPUHI MOXXHO BbINOJIHATL ABYMSA cnocobamu. MNpu nepsBoM nogpasyMeBaeTCs, 4TO

B LieNu OTKJIIDYEHNA NCNOJIb3YETCS TONIbKO NapameTp «Aux On (52a)». Bo BTOpoM, 4TO B

nonoJsiHeHme K «Aux On (52a)» oNa MOHUTOPUHIa LEenn TakXXe NCNOoJb3yeTCsa napameTp

«Aux Off (52b)».

Ecnn B uenn ncnonb3lyeTtcs Tobko «Aux On (52a)», MOHUTOPUHI ByaeT 3pheKTUBHBLIM
TOJIbKO MNPV 3aMKHYTOM BblKJllo4aTese. Ecam xe ncnonb3yTcsa n «Aux On (52a)», n «Aux
Off (52b)», MOHUTOPWHI Lenn oTKAoYeHns byaeT BbINONHATBLCSA, MOKa BK/OYEHa
cucTema ynpasJieHus.

HeobxoANMMO NOMHUTb, YTO AJ1S 3TOW LLesIn HY>XKHO NpPaBuJiIbHO HAaCTPOUTL LiMGpoBbIe
BXO/[bl Ha OCHOBAHUW yNpPaBAsIOLLEr0 HaMpPsXXeHUsA Lenu oTKo4YeHns. Ecnn B uenu
oTKto4eHns bynet obHapy»xeH o6pbIB, C onpeaesieHHON 3aep>XKon nogaeTcs
aBapPUMHbLINA curHan. 3agep>xka goJKHa 6biTh 6osblUe, YeM BpeEMS OT 3aMblKaHMS
KOHTaKTa OTKJIlOYEHMSI 4O MOMEHTA, KOrAa pesie YeTKO pacno3HaeT COCTOsIHME
BblKJIlOYaTENS.

CnoT 1 nmeeT 2 UMPOBLIX BXOAA, KaXX bl N3 KOTOPbIX UMEEeT OTAebHbI KOPEeHb
(paspeneHne KOHTAKTOB) A KOHTPOJIS LLenn OTKJIlOYEHUS.

JaHHoe npnMeYvYaHme OTHOCUTCS K 3aLlUNTHbIM yCTpOVICTBaM, KOTOpble obecneynBatoT

TOJIbKO KOHTpOJIb! 1719 0AaHHOIr0 3alMTHOr0 3J1IeMeHTa Tpe6yeTcn, YTOObI emMy 6bino
Ha3Ha4eHO KOMMYTalLMOHHOE yCTpOI7ICTBO (BbIK/IIOYaTEND).

B 3TOM cnyyae Hanpsi>xeHne NUTaHUA Lenn OTKJIOYEHNS CNYXXKUT TakXe HanpsiKeHnem
NUTaHUA N8 UMEPPOBbLIX BXOA0B, MO3TOMY HEUCMPABHOCTb LIENWN OTKJYeHns byaeT
06HapyXMBATbLCSA HaNpPsAMYIO.

0na oToXKOecTBNeHUA HEUCNPaBHOCTU MPOBOAHMKA B Lenu OTKJIIOYEHUSA NNHUK NoAauun
N KaTywWwKW pacuerJieHna 3Ta KaTylwKa A0J1XKHa ObITb BKJIIOYEHA B KOHTYP uenn
KOHTPO4.

Bpems 3apnep>xkn HeobxogmmMo yCTaHOBUTb TakMM obpa3om, 4Tobbl nepekntoveHns He
Bbi3Bann ownbo4Hoe cpabaTbiBaHME 3TOr0 MOAYA.
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4 SneMeHTbl 3alnThbl
4.19.2.1 Beog B 3KcryaTaunto: KOHTposb Lenu oTkoYeHns [74TC]

i
L+ ; YcTp_
i
J
i
OTkA Bblkn : R0
=t
T 0 KLY . Tpes_
i {
! und_ Bxon,
* i
PLL. Pex_ g: E
52 52b T
3akp_ PU s a s i
o FT 5o B !
Jo6ow S i
L) : 2 w
3 i o 1
e i o !
3 =
o [ i)
5 =]
] e
B
(0] SUS—— (]
I I
s s
KaT_ paRL_ X
T T
L—- © =

TCS_Z01

Puc. 60: T[lpumep coeaUNHEHNS: KOHTPOJIb Liernu OTKJIIDYEHNS C ABYMS BCMIOMOraTesibHbIMU
KOHTakTaMu BblkJoYaTensa «Bcr Bka» (52a) n «Bcn Bbika» (52b).
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Puc. 61: [lpumep coeaNHEHUNSA: KOHTPOJIb Lernu OTKJIIDYEHNS TOJIbKO C O4HWUM BCIOMOIraTes/ilbHbIM
KOHTAaKTOM BbiK/ItoqaTesis «Bcn Bka» (52a).

4.19.2.1 Bsopg B 3kcnanyaTauuio: KOHTponb uenu oTknoueHus [74TC]

[na Tex BbiKJOYaTeNeN, YTO AOJIKHbI Pa3MblKaTbCs NPU Nogavye HebosbLIoro
KONMYeCTBa 3Heprumn (Hanpumep, C NoMoLLbio (hoTo3N1eMeHTa), cnenyeT obecneynTs,
4YTOObl TOK BXOAHbIX LIMMPOBLIX CUFHANOB HE Bbi3bIBasl JIOXKHOIO OTKJIIOYEHUS.

TecTupyemsbii 06 bEKT

MpoBepka (hyHKLMM KOHTPOJIA LIeNn OTKJIIOYEHNS
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4 IneMeHTbI 3alUnThbl

4.19.2.1 Beoa B 3KcrayaTauunto: KOHTposb Lenu oTkaoveHns [74TC]
lMpoueaypa, 4acTtb 1
CMO}J,eJ'IVIpyVITe HEMoMagKy rnpu rmoaa4ve ynpasnadoliero HanpaXXeHumq B Luenm nntaHus.
Pe3ysbTaT ycrnewHov npoBepku. Yacte 1

Mo nctevyeHnm spemMmeHn «t-TCS» PyHKUNA KOHTPOA Lenu oTkYeHna KLUO ycTponcTea
[0JKHa nojaTh aBapUnNHbIA CUrHa.

lpouenypa, 4acTb 2
CMopennpynTe pa3pbliB Kabens uenu yrnpaBneHUs BbiKJl0YaTENEM.
Pe3ysibTaT ycrneLwHov rnposepku. Yacteb 2

Mo nctevyeHunn spemeHmn «t-TCS» PyHKLNA KOHTPONS Lenu oTkatodeHnsa KLLO ycTponcTsa
[OJ/KHA NoJaTb aBapUNHbLIN CUrHaN.
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4 neMeHTbl 3alnThbl
4.19.3 KTT — KOHTpoOJIb TpaHchopMaTopa Toka [60L]

4.19.3 KTT — KoHTponb TpaHcdopmaTopa Toka [60L]

Pa3pbiB NPOBOAHMKA WU HEUCMPABHOCTW U3MEPUTESILHON LIenu BEKYT 3a cobol
noBpexxeHne TpaHchopMaTopa TOKa.

Moaynb «KTT» obHapy)XnBaeT HEUCMPABHOCTb TpaHCopMaTopa TOKa B CJly4ae ecnum
pac4yeTHOe 3Ha4YeHne ToKa YTEeYKM Ha 3eMJIl0 He COOTBETCTBYET N3MepeHHOMY
3HaveHuto. Ecnum perynupyemoe noporoBoe 3HavyeHune (pasHuua Mmexay n3MepeHHbIM 1
pac4yeTHbIM 3Ha4YeHNEM TOKa YTeuKUn Ha 3eMto) byaeT npeBbilleHo, 3TO BOCMPUHUMAETCS
KaK HencrnpaBHOCTb TpaHcdopMaTopa Toka. [Tpu 3ToM BblfaeTcsa npeaynpexxjatoLiee
coobLeHne/aBapunHbIA CUFHaN.

MpeanocbIIKON AN 3TOro ABASETCS N3MepeHne YCTPONCTBOM TOKA B MPOBOAHUKE U
CWJbl TOKA YTEYKM Ha 3eMJ1t0, KOTOpOoe NPOon3BOANTCS, HanpuMep, TpaHCHOPMaTOPOM
TOKa C ToponAasibHbIM CEpAEYHUKOM.

MpuHLUUNBI N3MEepeHns NpU KOHTPOJIE LLenn OCHOBaHbI Ha CPaBHEHUU N3MEPEHHOro n
pac4eTHOoro 3HAYEeHUI OCTATOYHbIX TOKOB:

B noeane:

- - - - -
(Ib.A+1p.B+1d.C) + KI*3lo = 3*I,+ KI*3lo =0

Kl npegcTtasndeT cobo NoNpaBoYHbIN KOIPPMNUNEHT, KOTOPLIN YYUTbIBAET pa3nyns B
Ko3(hpuumeHTax TpaHchopmaunum TpaHCPopMaTopoB Pa3HOro ToOKa M TOKA YTeYKU Ha
3eMJ110. YCTPOMCTBO aBTOMAaTUYECKN PacCHNTbIBAET 3TOT KO3 PMULUNEHT Ha OCHOBAHNN
COOTBETCTBYHOLWMNX 3HAYEHNI MECTHbIX MAaPaMeTPOB, T. €. OTHOLIEHNSA MeXay
HOMWHaJIbHLIM TOKOM B MEPBUYHON U BTOPNYHOM 0OMOTKax TpaHCcopMaTopoB ha3HoOro
TOKa N TOKA YTEYKU Ha 3eMJIi0.

[Ons KoMneHcaummy NorpeLHoCcTV NPONopLUUN TOKOB B U3MEPUTESIbHbBIX LIEMSAX BBOAUTCS
ANHaMMNYEeCKNIN NonpaBoYHbIn KoaddunumeHT Kd. DToT KoadhduUMEHT aBaseTcs
dyHKUMEN OT MaKCUMaIbHOrO U3MEPEHHOI0 TOKA U YYUTbIBAET JIMHENHbIN POCT
MOrpeLHoOCTN N3MEepPEHNI.

MpenenbHoe 3HAaYeHNE KOHTPONA TpaHCchopMaTopa ToOKa PacCHNTLIBAETCS Cleayowmm
obpasom:

Dl = oTKnoHeHunsa cunbl Toka | (HoMMHanbHOE 3Ha4YeHne)
Kd = monpaBoY4HbIN KO3 PULNEHT

IMaKC = MakKCUMasbHbIN TOK

MpepensHoe 3HavyeHne = DI + Kd x Imakc
MpefnocbINKN naeHTUMUKaUnUM NnorpeLHoCcTn

3* I_(; + KI* 3?0 = INenvTal + Kd *Imakc

MeTopn OLEeHKU KOHTPOA Lenu € NCNoJsib30BaHNEM KosdhpuumneHTa Kd Mo>xHO
rpacpuyeckn npencTtaBuTb B criefyloulem smae:
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4 SneMeHTbl 3alnThbl

4.19.3.1 Beop B 3KcrnlyaTauuio: KOHTPOJIb OTKa30B TpaHcopMaTopa ToKa

npen. 3H-e A

Kd - Imakc

Al

\

E_F69

IMaKc

OCTOPOXXHO!

Ecnn nponcxoanT naMepeHme Toka TOJSIbKO No ABYM ha3aM (Hanpumep, ToNbKO la/lc)
NN ecn He NMPOU3BOANTCHA OTAEIbHOIO N3MEPEHUS TOKa YTeYKU Ha 3eMto (00bI4HO
npu NnoMoLm KabenbHOro TpaHchopMaTopa TOKa), PYHKUNA KOHTPOSA A0/KHa ObITb

. O0eaKTBUPOBaHa.
KTT MCSI_Y01
A KTT .
Ih.B
JeB ] 30 | Al
_ec ] paccumTaHo 1+ -
3lo - KT .

_ 3 & KTT . Tpes_

Cm_ pnarpammy: Briok-ku OTka3 7| t 0 [Foka nau Toka 3a3emieHuns

@ (CTyneHb He OTKJIl04EHa U HET aKTUBHbIX CUFHanoB 6J10KMPOBKN) 40

4.19.3.1 Bsop B 3KcnsiyaTauuio: KOHTponb 0TKa30B TpaHcdopMmaTopa ToKa

YcnoBue:

* I3amepeHune Tpex pa3oBbiX TOKOB (MPUNOXKEHHbIX K U3MEPUTESIbHLIM BXO4aM
) YyCTPONCTBA); n:

* TOK yTEYKIN Ha 3eMJI0 ONpenensaeTcsa C NoMoLbio TpaHchopMaTopa KabenbHOro
TNa (He No cxeme XoJIMrpuHa).

TecTupyemsbii 06 bEKT

MpoBepka paboTbl MYHKLUN KOHTPONSA TpaHCopMaTopa ToKa (MyTeEM CpaBHEHUS
pacy4eTHOro N N3MEPEHHOro 3Ha4YeHNs TOKa YTEYKN Ha 3eMJ1i0).

Heobxoanmbie cpencrTBa

e TpexdasHbIn NICTOYHUK TOKa
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4 3neMeHTbl 3anThbl
4.19.3.1 Beop B akcnyaTauuto: KOHTpOJIb OTKa30B TpaHCcopMaTopa ToKa

OnuvcaHune npoueaypsbl. Yactb 1:
* YcTaHoBUTe npeaenbHyo BennydmHy KTT paBHon «genbTa 1=0,1*In».

e Momante CUMMETPUYHLIN Tpexda3Hbii TOK (MPMMEPHO PaBHbIN HOMUHA/IbHOMY) Ha
BTOPUYHYIO OBOMOTKY.

e OTCcoeguHNTE TOK OOHOWN U3 a3 oT 0O4HOr0 U3 U3MepuUTeNbHbIX BXOLOB
(CI/IMMeTpI/I‘-IHaFl noga4a TOKa Ha BTOPUYHYIO 06MOTKy OOJ1KHa COXpaHI/ITbCFI).

* YbeanTtechb, 4TO reHepupyeTcs curHan «TT.TpeB».
Pe3ysnbTaT ycrnewHov npoBepku. Yacto 1.

e ['eHepupyeTcsa curHan «TT.TpeB».
OnucaHune ripouenypsl. Hacte 2:

e Momante CUMMETPUYHLIN Tpexda3HbIin TOK (MPMMEPHO PaBHbIA HOMUHA/IbHOMY) Ha
BTOPUYHYIO OBOMOTKY.

e MopanTte TOK, KOTOprIh npesbillaeT Noporosoe 3sHa4dYeHMe ona KOHTPoONA
|/|3Mep|/|Tean0|7| uenn, Ha I/|3MepI/ITeJ'IbeIIZ BXOLO TOKa YTeYKWN Ha 3eMJIt0.

e Ybeguntech, 4TO reHepupyeTcsa curHan «KTT.Tpes».
Pe3ysibTaT ycrnewHov npoBepkun. Yacte 2

eHepupyeTcsa curHan «TT.TpeB».
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4 IneMeHTbI 3alnThbl

4.19.4 KoHTpoJb MocsiefoBaTeNbHOCTY a3

4.19.4 KoOHTpOJIb NOCsieaoBaTeNIbHOCTU a3

YcTponcteo MRDT4 paccymTbiBaeT NMocaeoBaTesIbHOCTb )a3 Ha KaXkAoM U3MepeHnun
BX0Oa (Ha OCHOBe COCTaBAAWNX NpAMON N obpaTHOW NOC/IedoBaTENbLHOCTN).
PaccuntaHHaa nocnenoBaTenbHOCTb ha3 (To ecTb, «ACB» nnm «ABC») NOCTOAHHO
CpaBHMBAETCSH CO 3HaYeHMEeM NapamMeTpa, HaCTPOEHHOro B MeHto [CucTtMap / Obwue
HacTpounku] «Yepes ¢a3».

B MmeHio [PaboTa / OTobparkeHue cocTossHUA /| KOHTpoab / Yepepn_ da3] nmeeTtcs
cneumnanbHbIA (NpeaynpexxaawLmnin) cnrHan anga kaxxgoro TT v TH. Ecav npu nposepke
TT /TH obHapyXnTcs, 4TO (haKTnYeckas rnocsienoBaTeNbHOCTb a3 OT/INYaeTCs OT
3apgaHHon B MeHio [CucTlap], COOTBETCTBYOLWNIA CUTHAN CTaHET NUCTUHHBIM (aKT_).

KOHTpoNb NocniegoBaTeNbHOCTN (ha3 NnosieseH, npexxae Bcero, npu Beoge ycTponcTea
MRDT4 B akcnsiyaTauuto, Tak Kak noMmoraeT ybegnTbCs, 4TO 3HaYeHMe NapaMeTpa
«Yepea ¢a3» B MeHto [Cuctlap] HaCTpoOeHO NpaBuJsibHO.

Ona achphekTUBHOro KOHTPONA TpebyeTca MUHMMaNbHaa BeiMYMHa ToKa (ana TT) nan
Hanps>xeHunsa (ona TH), nHaye LOCTOBEPHO OMPEnENNTb MOCNEN0BATENIbHOCTL (a3 He
yaoacTcs.

e [na TH: MMHUManbLHoe HanpsXxeHue coctasnseT 0,1-Un.

e Nna TT: MUHUMaNbHBIAN TOK cocTaBnaseT 0,1:IHom.
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5 ﬂ,VICI'IeT‘-Iep CNCTEM ynpasneHusa /KOMMyTaLlI/IOHHbIX YCTpOIZCTB

Aucnetyep cuctem ynpaBneHun /
KOMMYTALMOHHbIX YCTPOUCTB

HenpaBunbHas KOHPUTypaLmns KOMMYTaLNOHHOIO YCTPOMCTBA MOXXET NPUBECTU K
cepbe3HbIM TpaBMaM UK JieTaJlbHOMY Ucxoay.. Hanpumep, 3To MOXXeT NPou30oiTM Npu
pa3MblKaHUW NMpepbiBaTeNa Noa Harpy3kKon i NnepektnyYeHnn 3a3eMaeHHoro
coeaVHUTENS Ha YacTU CUCTEMbI MO HaNps>XeHneM.

MoMMMO 3aLlUNTHBIX PYHKLWNA, YCTPONCTBA pPeSIeNHON 3aLlMTbl TaK)Xe BbIMOJIHAIOT
PYHKLWN yrpaB/eHNS KOMMYTaUNOHHBIMY YCTPONCTBAMN, TAKUMN Kak aBTOMaTM4YecKume
BbIKJIlOYaTeNW, BbIKJKOYaTENN HArpy3Ku, MpepbiBaTENN N 3a3eMJIeHHbIE COeANHUTENN.

MpaBunbHas KOHMUrypauns BCEX KOMMYTaLMOHHbLIX YCTPONCTB siBNseTCs 06s13aTeNbHbIM
yC/IOBMEM OJ19 Haanexallero hyHKLMOHNPOBAHNS 3alLNTHOMO YCTPOMCTBA. DTO TakXe
OTHOCUTCA K C/ly4vato, Korga Ans KOMMYTaUMOHHbIX YCTPOMCTB OCYLLECTBASETCA He
KOHTPOJIb, @ TONIbKO HabnoaeHwue.

OnHonnHelHas cxeMa

OgHonnHenHasa cxeMa npenctasnaeT cobon rpaduyeckoe onmcaHme Bbikato4YaTenen, nx
o603Ha4YeHuin (Ha3BaHUN) N XapaKTePUCTUK (YCTOMYMBOCTb NN HEYCTOMYNBOCTb K
KOPOTKMM 3aMblKaHWAM...). O6o3HavyeHns onsa otobpakeHns KOMMYTaLMOHHbIX
ycTponcTts ( Hanpumep,QA1, QA2, BMecTo abcTpakTHOro Ha3eaHmsa Mmoaynsa «KY[x]») B
nporpamMMHoM obecneyeHun yctponctea 6yayT B3ATbl U3 O4HOJIMHENHON CXxeMbl (harina
KoHUrypaumm).

Kpome napameTpoB KOMMyTauun ainsi KOHPUrypaunum TakKe COAePXUT O4HOJIMHENHYIO
cxemy. NMapameTpbl KOMMyTaUUM U OQHOJIMHENHYIO CXEMY MOXXHO 06begNHNTDL C
nomMolLblo anna KoHPUrypauumn. NMockonbKy ogHOIMHENHAA CXEMaA He 3aBUCUT OT TuMa
YyCTPONCTBa, B hala KOHPUrypaunm MOXXHO MMNOPTUPOBaTbL HOBYO/APYrYIO
OOHOJINHENHYIO CXEMY.

Korpna cainn KoHpUrypaumm 3arpy>xaetcs B 3alMTHOEe yCTPONCTBO, OA4HOBPEMEHHO
3arpy>kaeTcs OAHONMHENHas cXxeMma.

3TO 3HAYMT, YTO NpU Nepegaye anaa KOHPUrypaLum oT 0OAHOro yCTPOMUCTBa Ha Apyroe
HeobxoAnMO 3arpy3nTb MOAXOAALLYIO OOHOIMHENHYIO CXEMY C MOMOLLbIO MEHIO
[Mnannp_ycTp_l.
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MO>XHO co34aBaTb N U3MEHATb OAHOJIMHENHbIE CXEMbI (CTPaHULbI), NCNOJb3YS PeAaKTopP
cTpaHuy. OOHONMHENHbIE CXeMbl (CTpaHULUbl ynpaBfaeHunsa) HeobxoaMMo 3arpy3nTb B
3alLMTHOE YCTPONCTBO C MOMOLLbLIO MporpamMmmel Smart view. nsa nonydyeHns noapobHbIX
CBeAEeHUN 0 CO34aHNN, UBMEHEHNWN U BbIFPy3Ke OOHOJIMHENHbIX CXEM (CTpaHuL
yrnpaBJIeHNSA) CM. PYKOBOACTBO pedaKkTopa CTpaHUL Wnn obpaTmuTech B CNy by
TexXHNYeCKon noaaep>XKu. [JocTyn K pyKoBOACTBY peaakTopa CTPaHNL MOXXHO MOJYUYnUTb
B MEHIO CrpaBKuW pegakTopa CTPaHuL.
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5 OucneT4yep cMCTEM ynpaBJ/ieHNA /KOMMYTaLMOHHbIX YCTPONCTB

5.1 YnpaBneHne KOMMyTaLMOHHbIM YCTPOCTBOM

5.1 YnpasseHue KOMMYyTauUOHHbIM YCTPOUCTBOM

lMpencraBneHne BbIK/IOYATENS B pefaKTope CTPaHuL

Instances

{ll:":al—r.er-.ll:lll.e} Circuit Breaker 1

4o Il QA
@Al = ! ILZ HH e
.l. ILE E FI Feeder (small) 1

IL1
IL2

+

+

+

PageEditor_Z03

Puc. 62: [Npumep CTpaHuLbl yrpaBaeHus, NpeacTaBAeHNE BbIKI0HaTE/Sl BblAEJEHO.

HecmoTps Ha oAMHaKoBOe NpencTaB/ieHMe BbiK/loYaTeNns B peJakTope CTpaHul — C
BOCK/IMLLATESNIbHLIM 3HAaKOM «!» pAanOM, BO3MOXXHO HECKOJIbKO BapnaHTOB
npeacTtaBneHunA: oauH ONnA 3aMKHYTOrIo BblKJllo4HaTeNnd, oanH AJsid pa3oMKHYTOr o
BbIKJTlOHaTENA U OANH O NMPOMEXXYTOHYHbIX N HENCTPaBHbLIX MOJIOXKEHU,

Mocne nepeHOCa OAHOJIMHENHON CXEMbl Ha 3alMTHOE YCTPOMNCTBO NpeacTaBsieHne
BbIKJIlOYaTeNs 3aBUCUT OT MHAVKALMW €ro NoJsIoXKeHNS.

JlokanbHbIA
0.000 A

0.000 A
0.000 A

Puc. 63: [Tlpumep cTpaHULbl yripaBJI€HUS, BbIKJ/1I04YaTE/ b B 3aMKHYTOM [M0JIOXKEHNN.

JloKasnbHbIA

Ih.A 0.000 A
Qa1 2 Ib.B 0.000 A
1 e 0.000 A

B S T

Puc. 64: [lpumep CTpaHWLbl YyrpaBJIEHVS, BbIKJlOYaTE /b B @BapUMHOM (HeA4O0MyCTUMOE COCTOSIHNE)
MOJI0XKEHNH.
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5 ,D,VICI'IeT‘-Iep CNCTeM ynpasneHusa /KOMMyTaLlI/IOHHbIX YCTpOIZCTB

5.1 YnpaBneHne KOMMyTaLNOHHbBIM YCTPONCTBOM

Puc. 65:

JloKasnbHBIA

Ip.A 0.000 A

QA1 I.B 0.000 A
I1$.C 0.000 A

I . T

Mpumep cTpaHWLbl yrnpaBieHWs, BbIK/0HaTe /b B PA30MKHYTOM MOJI0OXKEHUMN.

BbIK/1I04YaTesib CO CBONCTBOM «OTKI04aloLas cnocobHocCcTb»

ONs KaXKA0ro BblKOYaTeNs B pe4akTope CTPaHML MOXHO onpeaesinTb CBONCTBO
«OTKAO4YawLWas cnocobHocTb». EC/inM 3a4aH0 3TO CBOMNCTBO, 3TO 3HAYUT, 4TO
BbIKJIlOYaTE b NpuobpeTaeT PYHKLUN NMPepbIBAaTENA LEMNW N MOXET CNYXXUTb AJis
OTKJ/IIOYEHUS (ha30BbIX TOKOB B CJly4ae cpabaTbiBaHWS 3aLUUTHI.

Moatomy B ycTponcTtBe MRDT4 pyHKUMA JucneTyep OTKA0HEHUS AO0CTYNHa TOMIbKO A4
BblKJItOYaTeNen co ceoNCcTBoM «OTKAlOYatoLWwan cnocobHocTeb». (CBeaeHUs o gucneTyepe
OTKJ/II04eHUs cM. B rnase > «[lucnetyep oTKNOHEHNS — Ha3HaYeHne KOMaH[
OTKJIIOHEHNA».)

B ycTpoinctBax HighPROTEC Heobxoamnmo, 4Tobbl 414 NepBoro BbikaoYaTens, «KY[1]»,
6b1710 3a8aHO CBOMCTBO «OTKAOYaloLWas CNOCOOHOCTb>», MOCKOJIbKY NPY UHULMALLAN
KOMaHAbl 3alNTHOr0 OTKJIKOYEHUSA OHa MO YMOJIYaHUIO HanpaBaseTCsd UMEHHO Ha
MepPBbIA BbIK/OYaTEb.

CTpaHuua ynpaBieHnsa 6e3 ceoncTBa «OTKOYaOWAs CocobHoCTb» ansa «KY[1]» He
MponaeT NPOBEPKY Ha COBMECTUMOCTb B peAakTope CTPaHML.

316

YnpaBnseMbii BbiKJl04aTe b

ﬂ,}'lﬂ KaXX[Ooro Bblkto4aTeNnda B pegakTope CTpaHL MOXXHO onpeneyinTb CBOWNCTBO
«YnpaBnsembln». ECn 3a0aH0 3TO CBOWNCTBO, TO 3alUUTHOE YCTPOWNCTBO MOXXET
BbIMOJIHATb KOMaHAbl PYYHOI0 3aMblKaHNA U Ppa3MblKaHWUA BbIKJTIOYaTENA.

Ecnn 3To CBONCTBO He 3a4aHo, HO 3a4aHO0 CBONCTBO «OTKOYatoWwasa cnocobHOCTb»,
BbIKJIlO4HaTEJ/Ib BCE€ PAaBHO MO>XHO UCMOJ1Ib30BaTb AJ14 3alWWUTHbIX KOMaH/ pa3MblKaHNA.
OfnHako ero Henb3A 6yp,eT MCrnonb3oBaTb O PYHYHOIo 3aMblKaHNA N Ppa3MbiKaHUA.

Ecnn oTkntoveHbl 06a cBOMCTBA — M «OTKAKOYaKOLWAsA CNOCOBHOCTL», U «YMpaBASeMbIn>»,
TO TOJIbKO BbIMOJIHAETCA MOHUTOPUHI BbIKJlOYaTEsNA, TO €CTb, OOCTYMHbI AaHHbLIE O €ro

COCTOSIHUN [NOJIOXXEHNWN, HO €ro akKTUBHOE NCMO0JIb30BaHNE 3alNTHbIM yCTpOI;ICTBOM
HEBO3MO>XHO.

N3MeHeHMe nopsaaKa BbIK/lOYaTeNnel B pefaKkTope CTpaHuL

B 3To rnaBe roBOpUTCA TONbKO 06 YCTPOMCTBAX, OCHaLLEHHbIX HECKObKUMN
KOMMYTaLNOHHbIMUM YCTPONCTBaAMMU.

B uenom, ckoHpUrypruposaHHble KOMMYTaLNOHHbIE yCTpOIZCTBa npeancTtaB/ieHbI
nMmeHaMmn, onpenesieHHbIMM NMnosib3oBaTeNidaMn. 3TO Tak»XXe OTHOCUTCS K NX
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5 OucneT4yep cMCTeM ynpaBJsieHUa /KOMMYTaLMOHHbIX YCTPONCTB

5.1 YnpaBreHne KOMMYTaLMOHHBIM YCTPOCTBOM

npeacTtasaeHmnio B8 N4M 3aMTHOroO yCTPONCTBA U AMANOroBbiX OKHaxX NporpamMmbl Smart
view.

NcknoYeHnem gnsa Taknx npeacTaBieHnn ABASIOTCA MME@Ha KOMMYTaUNOHHbIX
ycTponcTts B NnpoTokosaax SCADA. MNMpoTokosibl SCADA He pacno3HalT MMeHa
KOMMYTaUWOHHbIX YCTPONCTB, onpeaefnieHHble nosib3oBaTenem. Takme ycTponcTsa
pacrno3HaloTCA Mo HOMepPY KOMMYyTaUWOHHON annapaTypbl.

MoaTomMy PejakTop CTpaHuL NO3BONSET U3SMEHATb Ha3HaYeHne 19 KOMMYTauMOHHOWN
annapaTypbl onpeneneHHoro Homepa. BolbepuTte anemeHT MeHto [KoHdurypauymsa /
MopAAOK KOMMYTaLMOHHbBIX YCTPOWCTB...] (knaBnwa «F6»). Mpn 3ToM 0TKpoeTCs
OManorosBoe OKHO, B KOTOPOM MepeyvncrieHbl BCe CKOHPUIYpPUpoBaHHbIE
KOMMYTaUWNOHHbIE YCTPONCTBA C COOTBETCTBYOWMMN HOMepaMu. Nocne Bbibopa noboro
N3 YCTPOWMCTB MO>XHO MCMOJIb30BaTb KHOMKWN CO CTPESIKaMn «BBEPX>» N «BHU3», YTOOLI
W3MEeHUTb NOC/eA0BaTENbHOCTb.

M3-3a akcnyaTaLUNoHHbIX TpeboBaHUI KOMMYTaLIMOHHOE YCTPOWCTBO NoJ HoMepom 1
NOJIKHO aKTMBUPOBATb (PYHKLIMKW NpepbiBaHUSA. [pyrne KoMMyTaLMOHHbIE YCTPOWCTBA,
€CJIN OHWN UMEITCS, MOryT ObiTb MPOU3BOJILHOIO TUMA.

CooTHeceHne HoMepa BbIKJIloYaTeNsl C onpeneneHHbIM TUMoOM NPOoBEPSETCA MPOrpaMMoin
Smart view: ECnv npu cMeHe CTpaHuLbl yNpaB/ieHus, onpeneneHHon noib3oBaTenem,
N3MEHUTCS TN KOMMYTALMOHHOI0 YCTPOWNCTBA Mo KakMM-mbo HoMmepoMm, oTobpasnTcs
npeaynpexneHve. ECam Tmn KOMMyTaUMOHHOIO YCTPONCTBA N3MEHEH HaMepPeHHO,
HeobxoAVMo NoATBEPANTbL 3TO NpeaynpexneHmne.
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5 ,D,I/ICI'IeT‘-Iep CncTeM ynpaBsneHuns /KOMMyTaLlI/IOHHbIX YCTpOIZCTB

5.1.1 HacTpolikun, BbINOJIHAEMbIE Ha 3aLLUTHOM YCTPONCTBE

5.1.1

318

HacTpouku, BbinoJsIHA€Mble Ha 3alLUTHOM YCTPOUCTBE
Ha3Ha4YyeHune nHAMKauunmn noso>xxeHmm (LngpoBbiX BXO[0B)
HacTpoliku B MeHto ycTponcTsa [YnpasneHune / KY / KY[x] / Pa3s nug-s MNOJI]:

e «Bcri BKk/1» — BbikJ1toYaTelb HaxoanTcsa B nonoxxeHmmn BKJ1, ecnm cocTtosHue
Ha3Ha4YeHHoro curHana - «MctmHa» (52a).

NcknoyeHre: ang 4acTu 3a3eMsatoWero nepexksdaTesis B TPeXno3nunoHHOM
rnepektoYvyaTeseHaCTpoKa Ha3biBaeTcs «Bcr 3A3EMJ1» — KoMMyTaLnoHHOE
YCTPOMNCTBO HAXOAUTCH B MOJSIOXKEHUN «3a3eMeHNEe», ecyi COCTOAHME
Ha3Ha4YeHHOro curHana - «NcTuHa».

e «Bcr Bbik/1» — Bblknto4aTenb HaxoanTtcs B nonoxxeHum OTKJ1, ecnn cocTossHue
Ha3Ha4YeHHoro curHana - «NctuHa» (52b).

NcknoyeHne: ong covdeTaHns pasMblkaTess C 3a3eMIAI0LWMM
nepekJt4yaTeseMHacTponKa Ha3biBaeTcs «Bcrn 3A3EMJ1» — KoMMyTaunOHHOE
YCTPONCTBO HAXOAUTCS B NOJIOXKEHNUN «3a3eMsieHne», ecsiv COCTOSAHMe
Ha3Ha4YeHHOro curHana - «NcTuHa».

e «[0T_» — BblKNto4aTenb Lenu rotos K paboTe ecnm cocToaHME Ha3HAYEHHOr o
CurHana - «MIcTuHa». 3TOT UMPPOBON BXOH MOXKET NCMNOJIb30BaTbLCA HEKOTOPbLIMMU
3aWNTHBLIMWN 3/IEMEHTaMU (€C/IN OHU YCTaHOBJIEHbI B YCTPONCTBE), TakuMu Kak ABIT,
HanpuMmep, Kak CUrHaabl Nycka.

* «YpaneHo» — CbeMHbIN BbIKOYaTeNb yAaneH

YcraHoBka TaimepoB HabniogeHns
HacTpoiku B MeHio ycTporcTBa [YnpasneHue / KY / KY[x] / O6wme HacTponkunl:
* «t-nep BKJ1» — MoOMeHT nepemMeLleHuna B nonoxeHue BKJI

* «t-rnep BbIKJ1» — MoMeHT nepemMeLleHns B rnonoxeHune BblKJI

Ha3Ha4YyeHue KoMaHnO ANs1 BbIXOAHbIX peine

LoCTynHO, ecnn ANna BbiKJOYaTENS 3a4aHO CBONCTBO «YNpaBaAAeMbIW» B peaKkTope
ctpaHny (cMm. 5> «Ynpasnaembiii Beiko4YaTENb»).

HacTporku B MeHto ycTponcTsa [[Nap_ycTp_/ OBonyH_BbiX_ [/ PenBbix Pa3 Xx / UBbIXx y]:

* «Ha3zHa4_1» ... «Ha3Ha4y_ 7» — Hanpumep, OJis Bbikto4aTena 1 ¢ 3a4aHHbIM
3HavyeHnem «KY[1] . Kmpg BKJ1» / «KY[1] . Kma BbIKJ1»

MoapobHble cBeaeHus cM. B pasgene > «5 [lucnetyep cuctem ynpasneHus /
KOMMYTaUNOHHbIX YCTPONCTB>.

HdononHunrenbHo: BHewHAas koMmaHga PASMBIKAHUS/CMbIKAHUS

[JocTynHo, ecnn onsa BbiKo4YaTeNA 3a4aHO CBONCTBO «YNpaBaAseMblW» B peJakTope
CTpaHuy (c™m. > «YrnpaBasieMbl BbIKJlOYaTESNb»).

HacTpoliku B MeHto ycTponcTBa [YnpasneHue / KY / KY[x] / BH kma BK/BbIK]:

* «Kmg BKJ1» — KomaHpa nepekntodeHns BKJ1, cocToaHue nornku nnv ungposoro
BXona
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5 OucneT4yep cMCTeM ynpaB/ieHNA /KOMMYTaLMOHHbIX YCTPONCTB

5.1.1 HacTpoWku, BbINOJIHAEMbIE Ha 3aLLUTHOM YCTPOMNCTBE

* «Kmg BbIK/1» — KomaHga nepekntodyeHusa BblKJ1, cocTossHMe IOrukn nnm Lunpposoro
BXOOa

MoapobHble ceefeHns cM. B pasaene > «BrewHee 3AMbIKAHVE /PA3MbIKAHVE».

BbnokunpoBku

LoCcTynHO, ecnn Ansa BbiKJOYaTeNS 3aiaHO CBONCTBO «YNpaBaAAeMbIW» B peaKkTope
ctpanny (cm. 5> «Ynpasnaemblii BeikO4YaTENb»).

HacTponku B MeHto ycTponcTea [YnpasneHue / KY / KY[x] / Bnoknposkul:

* «bsiok BKJ11» ... «<bnok BKJ13» — BnokupoBka KoMaHAbl BKJ1 (To eCTb, KOMaHAbl
3aMblKaHUA OTKJIOHAIOTCS, €C/IM Ha3HAYeHHbIA CUTHaN — NUCTUHA).

e «bnok BbIKJ11» ... «bsiok BbIK/13» — bnoknpoBka KoMmaHAbl BblKJ1 (To ecTs,
KOMaHAbl pa3MblKaHNA OTKJOHAKTCSA, €C/IN Ha3Ha4YeHHbIN CUFHaA — UCTUHA).

MoapobHble ceBefeHns cM. B pasaene > «BEnoknposku».

,l.lucnerqep OTKJII04YeHHns (HasHaYeHne KoMaHag OTKJII04YeHus)

LocTynHo, ecnn Ansa BbIK/OYaTeNs 3alaHO CBONCTBO «OTKAIO4alOLWasa cCNOCOOHOCTb»
B peaKTOpE CTPaHuL.

HacTponku B MeHto ycTponcTBa [Ynpasnenue / KY / KY[x] / Oucn oTkA]:

e «Kmg OTKJ11» ... — lofada CUrHana BbIKJKOYEHMS OTKJKOYaTENS B C/ly4ae ecnun
Ha3Ha4YeHHbIN CUMHaN NPUHNMAET 3HadYeHne «ICTUHa».

o «t-KoMOTK/1» — MUHUManbHoe BpeMs yaep>aHna KkomaHabl OTKJ1 (Bbiko4aTe b,
BbIKJIlOMaTeNb HarpysKu)

* «3au » — OnpepenseTcs, 3apUKCUPOBaHa JIN KOMaHOa OTKJIIOHYEHUS.
e «[logKomMOTK/1» — MNoATBEPXKAEHNE KOMaHAbl OTK/IOYEHUA

Bonee noapo6Ho cM. B pasfenax => «Bbikio4aTens co CBONCTBOM «OTKJ/I04aOLas
CnocobHocTb»» 1 > «lucneTyep oTKAIOYEHNA — Ha3HaYeHNEe KOMaH[ OTKJTIOHEHNS».

AdononHurenbHo: U3HOC KOMMYTaLMOHHOIo ycrpoﬁcha

Cm. pasgen 5> «5.3 /I3HOC KOMMYTaLVOHHOIO YCTPOWCTBa.
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5 OucneTyep cMCTeM ynpaBs/ieHNa /KOMMYTaLMOHHbIX YCTPONCTB
5.1.2 NepeknovaTens

5.1.2 NMepeknwouyaTenb

BblkntovaTeNb 0bLero HasHavyeHus.
[PaboTa / OTobparkeHne cocTtosaHUsA / YnpasneHue / KY[x]] «Mo3»
= 0 (HEQOBKI) = 1 (Mon_ OTKN) = 2 (Non_ BKJI) = 3 (Mon_Hap_)

| | |
- 7
i |

Ha3Ha4YyeHne nHauKauunmn nosioxeHmn (LngpoBbix BXO[0B)

Cm. pasgen 5> «Ha3HauyeHne nHAMKaLUN NON0XKEHWIN (LMDPOBBLIX BXOL0B)». ITK
HaCTPOWKW OOCTYMHbI B MEHIO YCTPONCTBA:

[YnpaBneHue / KY / KY[x] / Pa3B nHa-s MOJ]
«Bcn Bkis» «Bcn Bbiks1» «ror_» «ynpasneHo»

v v v v
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5 OucneT4yep cMCTEM ynpaBJsieHUA /KOMMYTaLMOHHbIX YCTPONCTB

5.1.3 CKpbITbI NepektovaTeNb

5.1.3 CKpbITbIX NepeksiyaTesnb

Bbiknto4aTeNb, KOTOPbLIN He oTobpakaeTcs B OAHOJIMHENHON CXEME, HO UMEeTCS B
3alLMTHOM YCTPONCTBE.

(MocKoNbKy OH OTCYTCTBYET B OOHOJIMHENHOW CXeMe, ero Hesb3s BbibpaTb C MOMOLLbIO
NYM (naHenwn), n MO3TOMY UM Henb3a yNpaBasaTb BPYYHYIO.)

[PaboTa / OTobparkeHne cocTtosaHUA / YnpasneHue / KY[x]] «Mo3»
= 0 (HEQOBKIJI) = 1 (Mon_ OTKI) = 2 (Mon_ BKJ) = 3 (Mon_ Hap_)

(HeBNONMBIN)

Ha3Ha4YyeHune nHaMKauunmn noso>xxeHmm (LngpoBbIX BXO[0B)

Cwm. pasgen 5> «HasHaveHne nHankauum nonoxeHnin (LMMpPoBLIX BXOL0B)». DTN
HaCTPOMKWN AOCTYMHbI B MEHIO YCTPONCTBA:

[YnpasneHune / KY / KY[x] / Pa3B nHa-s NOJj
«Bcn Bkin» «Bcn Bbiks» «ror_» «YpaneHo»

v v v v
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5 OuncneTtyep CMCTEM ynpaBaeHns /KOMMYTaUNOHHBLIX YCTPONCTB
5.1.4 Bbik/ito4aTesb

5.1.4 Bbikno4aTtenb

MepekntoyvatoLee yCTPONCTBO, CNOCOOHOE NPOU3BOANTL, HECTM U NpepbIBaTb
3JIEKTPOTOK B HOPMaJibHbIX paboymx yC/oBUsAX, a TakXKe Npon3BoANTb, HECTU B TeYeHUe
yKa3aHHOro BpeMeHM 1 NpepbiBaTb 31EKTPOTOK B YKa3aHHbIX aHOMaJsIbHbIX YCJI0BUSX
(HanpuMep, NPX KOPOTKOM 3aMblKaHUN).

[PaboTa / OTobparkeHne cocTtosaHUSA / YnpasneHue / KY[x]] «Mo3»

= 0 (HEQOBKIN) = 1 (Mon_ OTKN) = 2 (Non_ BKJI) = 3 (Mon_Hap_)

K * ¥
;

Ha3HaYyeHune nHaMKauunmn nosioxeHmn (LngpoBbix BXO[0B)

CwMm. paszpen = «Ha3HayeHne UHOMKALUN NMOSI0XKEHWI (uMppoBbIX BXOO0B)». 3TN
HaCTPOWKW OOCTYMHbI B MEHIO YCTPONCTBA:

[YnpaBneHue / KY / KY[x] / Pa3B nHa-s MOJ]
«Bcn Bkis» «Bcn Bbiks1» «ror_» «ynpasneHo»

v v v v
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5 OucneT4yep cMCTeM ynpaBJ/ieHUA /KOMMYTaLMOHHbIX YCTPONCTB

5.1.5 Beiknto4aTens 1

5.1.5 Bbiknio4dyaTtens 1

MepekntoyvatoLee yCTPONCTBO, CNOCOOHOE NPOU3BOANTL, HECTM U NPepbIBaTb
3JIEKTPOTOK B HOPMaJibHbIX paboymx ycnoBusax, a TakXKe Npon3BoANTb, HECTU B Te4YeHUe
yKa3aHHOro BpeMeHM 1 NpepbiBaTb 3/1EKTPOTOK B YKa3aHHbIX @aHOMaJsIbHbIX YCJIOBUSX
(HanpuMep, NPX KOPOTKOM 3aMblKaHUN).

[PaboTa / OTobparkeHne cocTtosaHUsA / YnpasneHue / KY[x]] «Mo3»

= 0 (HEQOBKIN) = 1 (Mon_ OTKN) = 2 (Non_ BKJI) = 3 (Mon_Hap_)

Ha3Ha4YyeHue nHAMKauunmn noso>xxeHmm (LngpoBbIX BXO[0B)

Cwm. pasgen 5> «Ha3sHayeHne nHAVKaUUy NonoXKeHnn (LMGPOBLIX BXOA0B)». DTN
HaCTPOMKWN AOCTYMHbI B MEHIO YCTPONCTBA:

[YnpasneHune / KY / KY[x] / Pa3B nHa-s NOJ]
«Bcn Bksn» «Bcn BbIKs» «ror_» «YpaneHo»

v v v v
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5 OuncneTtyep cMCTEM ynpaBaeHns /KOMMYTaUNOHHBLIX YCTPONCTB
5.1.6 Pa3mbikaTesib (M3014TOP)

5.1.6 PasMbikaTenb (M3onatop)

lMepeknioyvatoLlee yCTpOI7ICTBO, B PAa30MKHYTOM COCTOAHUNN obecneymsatoulee
N3014AUNOHHOE PaCCTOAHNME.

[PaboTa / OTobparkeHne cocTtosaHUs / YnpasneHue / KY[x]] «Mo3»
= 0 (HEQOBKIN) = 1 (Mon_ OTKN) = 2 (Non_ BKJI) = 3 (Mon_Hap_)
1 1 1

i |

Ha3HayeHune nHaMKauunmn nosioxeHmn (LngpoBbix BXO[0B)

Cm. pasgen 5> «Ha3HauyeHne nHOMKaLUN NON0XKEHWIN (LMMDPOBBLIX BXOL0B)». ITK
HaCTPOWKW OOCTYMHbI B MEHIO YCTPONCTBA:

[YnpaBneHue / KY / KY[x] / Pa3B nHa-s MOJ]
«Bcn Bkis» «Bcn Bbiks» «ror_» «ynpasneHo»

v v — —
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5 OucneT4yep cMCTEM ynpaB/ieHNA /KOMMYTaLMOHHbIX YCTPONCTB

5.1.7 Co4eTaHuMe pa3mblkaTesa C 3a3eMAWNM nepeksyaTesnemM

5.1.7 CouyeTaHue pa3MbiKaTesif C 3a3eMJIFI0LL UM NepekKsoyaTeseM

MepeknioyaTens, obbvegunHsawwmn B cebe (PYHKLNN pa3MblKaTensa n 3a3emMnsiolero
nepeknyaTtend. imeeT aBa NosoxeHUs (noakntoyYeHne — 3a3eMsieHune).

[PaboTa / OTobparkeHne cocTtosaHUs / YnpasneHue / KY[x]] «Mo3»

= 0 (HEQOBKIN) = 1 (Mon_ OTKN) = 2 (Non_ BKJI) = 3 (Mon_Hap_)

L Lf L I
| i

Ha3Ha4YyeHune nHAMKauunmn noso>xxeHmn (LngpoBbIX BXO[0B)

Cm. pasgen 5> «Ha3sHaveHne nHAVKaUUy NoaoXKeHnn (LMGPOBLIX BXOA0B)». TN
HaCTPOMKWN AOCTYMHbI B MEHIO YCTPONCTBA:

[YnpasneHune / KY / KY[x] / Pa3B nHa-s NOJj
«Bcn Bksn» «Bcn 3A3EMJT» «ror_» «YpaneHo»

v v — —
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5 OucneTyep cMCTeM ynpaBsieHUa /KOMMYTaLMOHHbIX YCTPONCTB
5.1.8 3azemnsaowmin nepekayaTenb

5.1.8 3a3eMNA0LWUNA NnepeKsyaTesb

3a3eMAALWnA NepeksioyaTes/b-KOPOTKO3aMblKaTe Nb.
[PaboTa / OTobparkeHne cocTtosHUSA / YnpasneHue / KY[x]] «Mo3»

= 0 (HEQOBKIN) = 1 (Mon_ OTKN) = 2 (Non_ BKJI) = 3 (Mon_Hap_)

L

Ha3Ha4YeHme nHOMKauun nosao>keHimn (ungpoBbix BXOOO0B)

'||—"----.-'r
= -2

CwMm. pasgen > «Ha3HayeHne UHOMKALUN NOSI0XKEHWI (uLMppoBbIX BXOO0B)». 3TN
HaCTPOWKW OOCTYMHbLI B MEHIO YCTPOMNCTBA:

[YnpaBneHue / KY / KY[x] / Pa3B nHa-s MOJ]
«Bcn Bk «Bcn Bbikn» «lror_» «YpaneHo»

v v — —
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5 OucneT4yep cMCTeM ynpaBsieHUA /KOMMYTaLMOHHbIX YCTPONCTB

5.1.9 MNepekntovaTesb Harpys3ku C NJaBknUM npefoxpaHuTenem

5.1.9 Mepeknio4yaTenb HarpyskKu C NJaBKkuM npepgoxpaHuTenem

Mepekoyvatollee yCTPONCTBO, CNoCco6HOe NPon3BOANTL, HECTU N NMPepbIBaTb
HOPMasibHbI 3/IEKTPOTOK, MOABVXXHbI KOHTAKT B KOTOPOM 0bpa3yeT njiaBkas
nepeMblyKa.

[PaboTa / OTobparkeHne cocTtosaHUs / YnpasneHue / KY[x]] «Mo3»

= 0 (HEQOBKI) = 1 (Mon_ OTKN) = 2 (Non_ BKJI) = 3 (Mon_Hap_)

N & &
5, “\‘3&3 ?
£ |

Ha3Ha4YyeHue nHAMKauunmn noso>xxeHmm (LngpoBbiX BXO[0B)

Cm. pasgen 5> «Ha3sHayeHne nHAVKaUUy NoaoXKeHnn (LMGPOBLIX BXOA0B)». DTN
HaCTPOMKWN AOCTYMHbI B MEHIO YCTPOMNCTBA:

[YnpasneHune / KY / KY[x] / Pa3B nHa-s NoOJj
«Bcn Bksn» «Bcn BbIks» «ror_» «YpaneHo»

v v v v
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5 OucneT4yep cMcTeM ynpaBsieHNA /KOMMYTaLNOHHbIX YCTPONCTB
5.1.10 lMepeknto4yaTesib Harpy3Ku ¢ NJaBknM npefoxpaHuTeseM — pasMmbikaTesb

5.1.10 [MMepeknwuyaTesb Harpy3kKku C nJaBKuM npepgoxpaHuresnem —
pa3MbiKaTesnb

MepektoYvatollee yCTPONCTBO, CNOoCo6HOEe NPOon3BOANTL, HECTU N NMPepbIBaThb
HOPMaJlbHbI 3N1EeKTPOTOK.

B pa30MKHYTOM COCTOSIHMM B MJlaHe U30a5UuKn oTBevaeT TpeboBaHUAM K pa3MblKaTesto,
NMOABUXHBINA KOHTAKT B KOTOPOM 0bpa3yeT niaBkas mepemMblyKa.

[PaboTa / OTobparkeHne cocTtosaHUSA / YnpasneHue / KY[x]] «Mo3»

= 0 (HEQ,OBKJ) =1 (Mon_ OTKJ) = 2 (Mon_ BKJ) = 3 (Mon_ Hap_)

LT (=] o]
._:.:-.: - 7
| I

Ha3HaYyeHne nHaMKauunmn nosioxxeHmn (LngpoBbix BXO[0B)

Cm. pasgen 5> «Ha3HauyeHne nHAMKaLUN NON0XKEHNIN (LMDPOBBLIX BXOL0B)». ITK
HaCTPOWKW OOCTYMHbI B MEHIO YCTPONCTBA:

[YnpaBneHue / KY / KY[x] / Pa3B nHa-s MOJ]
«Bcn Bkis» «Bcn Bbiks1» «ror_» «ynpaneHo»

v v v v
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5 OucneTyep cMCTeM ynpaBJ/ieHUA /KOMMYTaLMOHHbIX YCTPONCTB

5.1.11 Pa3MbiKkaTesb C MJaBKUM NpefoxpaHnTenem (U30aaTop)

5.1.11 Pa3MbiKaTesib C NJIABKMM npepgoxpaHuTenem (usonartop)

[MepeknioyatoLlee yCTpOI7ICTBO, B PAa30OMKHYTOM COCTOAHUNN obecneymsatoulee
N3014UNOHHOE PacCTOAHNE, MOABUXXHbLIN KOHTAKT B KOTOPOM o6pa3yeT niaBKas
nepemMblyka.

[PaboTa / OTobparkeHne cocTtosaHUsA / YnpasneHue / KY[x]] «Mo3»
= 0 (HEQOBKIN) = 1 (Mon_ OTKN) = 2 (Non_ BKJI) = 3 (Mon_Hap_)
1 1 1
St ?
I |
Ha3Ha4YyeHue nHaMKauunmn noso>xxeHmm (LngpoBbiX BXO[0B)

Cwm. pasgen 5> «HasHaveHne nHanKauum nonoxeHnn (LMdpPoBLIX BXOL0B)». TN
HaCTPOWKW OOCTYMHbI B MEHIO YCTPOMNCTBA:

[YnpaBneHue / KY / KY[x] / Pa3B nHa-s MOJ]
«Bcn Bkin» «Bcn BbIKs» «ror_» «YpaneHo»

v v — —
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5 OucneTyep cMCTeM ynpaBs/ieHNa /KOMMYTaLMOHHbIX YCTPONCTB
5.1.12 lMepeknao4vaTesib Harpysku

5.1.12 MMepeknwuyaTesib Harpy3kKm

Mepekno4vatollee yCTPONCTBO, CNOoCobHOe NPon3BOANTL, HECTU N NMPepbIBaTb
HOPMaJlbHbIA 3/IEKTPOTOK.

[PaboTa / OTobparkeHne cocTtosaHUsA / YnpasneHue / KY[x]] «Mo3»

= 0 (HEQOBKI) = 1 (Mon_ OTKN) = 2 (Non_ BKJI) = 3 (Mon_Hap_)

.o & d
. 5

Ha3sHayeHne mHOMKaLMUM NOJI0XKeHnH (UngpoBbIX BXO[0B)

Cm. pasgen 5> «HasHaveHne nHanKauum nonoxeHnn (LMMPOBLIX BXOL0B)». DTN
HaCTPOWKW AOCTYMHbI B MEHIO YCTPONCTBA:

[YnpaBneHue / KY / KY[x] / Pa3B nHa-s MOJ]
«Bcn Bkin» «Bcn BbIKs» «lot_» «YpaneHo»

v v v v
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5 OucneT4yep cMCTEM ynpaBJsieHUA /KOMMYTaLMOHHbIX YCTPONCTB
5.1.13 lNMepekntoyaTesib Harpy3Kn — pasMblkaTesb
5.1.13 TMMepeknwuyaTesib Harpy3ku — pasMmbiKaTenb

Mepekno4vatollee yCTPONCTBO, CNoCcobHOe NPon3BOANTL, HECTU N NMPepbIBaThb
HOPMaJlbHbIA 3/IEKTPOTOK.

B pa3oMKHYTOM COCTOSIHUM B MJlaHE U301 OTBEYaeT TpeboBaHNSAM K pasMbiKaTesNo.
[PaboTa / OTobparkeHne cocTtosaHUA / YnpasneHue / KY[x]] «Mo3»

= 0 (HEQ,OBKJ) =1 (Mon_ OTKJI) = 2 (Mon_ BKJ) = 3 (Mon_ Hap_)

& & &
:

Ha3Ha4YeHune nHOAMKaLUuuKN nosao>keHmn (ungpoBbix BXOO0B)

CwMm. pasgen > «Ha3HavyeHne UHAOMKALUN NOS0XKEHWI (LMpoBbIX BXOO0B)». 3TN
HaCTPOWKKU OOCTYMHbLI B MEHIO YCTPONCTBA:

[YnpaBnenune / KY / KY[x] / Pa3B nHa-s NOJ]
«Bcn Bkin» «Bcn Bbikn» «lror_» «YpaneHo»

v v v v
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5 ,D,I/ICI'IeT‘-Iep CncTeM ynpaBsneHuns /KOMMyTaLlI/IOHHbIX YCTpOI7ICTB

5.1.14 Tpexno3nunoHHbIN NepekaYaTenb

5.1.14

Tpexno3MuMOHHbIA NepekKsloyYaTesb

Mepekno4vaTenb, 0bbeanHaOLWNIA B cebe PyHKLUNN pa3MbiKaTeNs U 3a3eMISIoLLLero
nepek4vaTens. MMeeT Tpu NMosioxxeHus (MogkKJloYeHe — pasMblkaHne — 3a3eMiieHune)
N NpeKpacHo 3alluLleH OT HernpaBuIbLHOro obpalleHus.

[PaboTa / OTobparkeHmne cocToaHUS / YnpaBneHue / ...]

[.../ KY[1]] [.../ KY[1]] [.../ KY[1]] [.../ KY[1]] [.../ KY[1]]

«Mo3» = 0 «Mo3» = 2 «Mo3» =1 «Mo3» =1 «Mo3» = 3

(HEQOBKI) (Mon_ BKJI1) (Mon_ OTKN) (Mon_ OTKN) (Mon_Hap)

[KY[2]] «Mo3» = [KY[2]] «Mo3» = [KY[2]] «M0o3» = [KY[2]] «Mo3» = [KY[2]] «Mo3» =

0 (HEQOBKI) 1 (Mon_ OTKIN) 1 (Mon_ OTKIN) 2 (Mon 3 (Mon_Hap))
3A3EMI)

LI
|

Y Y

Tpexno3nuUMOoHHbIN NepekstyaTeslb COCTOUT U3 ABYX BbikJoYaTenen. OamH
BbIK/1t04aTEJIb COOTBETCTBYET Pa3MbIKaTE/O TPEXMNO3ULIMOHHOIO NepekYaTens, a
BTOPOW BbIKJIlOYATE/Ib COOTBETCTBYET 3a3eMJISOLLEMY NepekovaTeto.

Pa3fgeneHne Ha ABa BbiK/lOYaTeNs NpefoTBpallaeT NepektoveHne 13 NoJIoXKeHns
«Mon_ BKJI» yepes «Mon_ OTKJ1» B nonoxxeHune «Mon 3A3EMJ1».

C To4ku 3peHns 6e3onacHOCTU GOPMUPYIOTCS ABE YETKUE MO3MLNN NEePEKTIOYEHNS
«M30nauma» n «3azemneHune». bnarogapsa TakoMmy pasgesieHunto, s 3a3eMaeHuns u
n30a8UnUnN MOryT BbITb YCTAaHOBMIEHbI MHOMBUAYANbHOE HabaogeHne n TanMmepsbl
nepeknodyeHns. B gononHeHne K 3ToMy, 45 3a3eMAeHNa U 309411 MoryT BbiTb
yCTaHOBJIeHbl OTAESIbHble BJIOKNPOBKU U MMeHa ycTponcTs (0603Ha4veHuns).

HabnogeHue BbINOJIHEHNS KOMaHAbl MPU NOMNbITKE NEPEKJIIOYEHWS N3 MOJI0XKEHWS
3a3eMJIEHUNA B MOJIOXKEHME N30SUUK (HanpsMyo) u HaobopoT byaeT BblaaBaThb
cnepytollee coobuieHme:

* [PaboTa / OTobparkeHune cocToaHuUa / YnpasneHue / KY[x]] «KBK-Hanp. npka.»

MonoxxeHwne «Mon 3A3EMJ1» Tpexno3nLMOHHOIo NepeksitoYyaTens B JOKYMeHTauum
SCADA (pernctpaumoHHbIX KapTax) nokasaHo kak «CB POS OFF»

Ha3sHayeHne MHOMKaLMM NOJI0XKeHuH (UngpoBbIX BXO[0B)

Cwm. pasgen 5> «HasHaveHne nHankaumm nonoxennii (LMMPOBLIX BXOLOB)». 3TN
HaCTPOWKW AOCTYMHbI B MEHIO YCTPONCTBA:

Pa3MmbikaTtenb, HanpuMmep, «KY[1]»:

[YnpaBnenune / KY / KY[1] / Pa3B ung-B MOJ1]

«Bcn Bkin» «Bcn BbIK» «lort_» «YpaneHo»
v v v v
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5 OucneT4yep cMCTeM ynpaBJ/ieHUA /KOMMYTaLMOHHbIX YCTPONCTB

5.1.14 Tpexno3nLNOHHbIA NepekyaTesnb

3aseMnslOWUA NepeksloyaTenb, Hanpumep, «KY[2]»:

[YnpaBnenune / KY / KY[2] / Pa3B ung-s MOJ1]

«Bcn 3A3EMJ1» «Bcn BbIks» «For_» «YpaneHo»

v v —
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5 OuncneTtyep CMCTEM ynpaBaeHns /KOMMYTaUNOHHBLIX YCTPONCTB
5.1.15 CbeMHbIN BbIKJlOYaTESb

5.1.15 CobeMHbI# BbiKJIlO4YaTe b

Bbiknto4aTenb 4na rpy30BMKOB (BblOBUXXHOM).
[PaboTa / OTobparkeHune cocToaHus / YnpasneHue / KY[x]]

«Mo3» (*) «YpaneHo»

(*) opMHaKoBOe 3HaYeHue Ay o0oMX BblKJllOMaTEJNIen — CM. TaKXKe
npMMeYaHue HUuxXxe.

= 0 (HEQOBKJI) =1 (Mon_ =2 (Mon_BKJN) =3 (Mon_nap) =1
OTKJ)
H s o, o
1 1
H - ?"--" o

(*) NpumevaHne. B Tabnuue Bbile NpeacTaBiieHbl HE BCE KOMBUHAL UM MOJIOXKEHWUA,
TEXHNYECKN BO3MOXKHbIE MPW HaMYMKN OBYX BbIKJIlOYaTEsNEeN; B Ka4eCTBE NPMMEpPOB
MPUBEOEHDI JINWb HEKOTOPLIE TUMNYHBLIE KOHEYHbIE MOJI0XKEHWS.

CbeMHbIN BbIKJIlOYaTe b COCTOUT U3 OBYyX Bblk/toYaTenen. OAnH BbiKlOYaTENb
COOTBETCTBYET MnpepbiBaTeO Lernn, a BTOpOIZ BbIKJIlO4HaTe/Ib COOTBETCTBYET
BblABN>XHOMY BbIKJTIOHaTENO OJ1A4 TPY30BUKOB.

Mexxay BbIKJl04aTEleM N MEXaHN3MOM He CyLlecTBYeT (PUKCMPOBAHHON CBA3MN.
Monb3oBaTenb A0/KEH 3a4aTb 6JIOKMPOBKY, MOCKOJIbKY C 3aMKHYTOM MOJI0OXKEHUU
BbIABUraTb BblKJlOYaTe b 3anpewaeTcs. BolkaoyaTeslb MOXXeET OblTb NepekioyeH B
MoJsI0XKEHNE N3BJIeYEHNS U B NOJI0XKEHNE He-u3BnedyeHnsa. 0na nogavym CUrHaaoB C Lenu
yrnpaBsieHns (HN3Koe Hanps»XeHue) HeobxoaAnMo NPoBOAHOE NOAKJII0YEHNE U
COOTBETCTBYOLLAA HAaCTPOMKa B 3alLMTHOM YyCTpONCTBE. MNMpu CHATUKN 3arnyLKN Lenu
yrnpasJsieHVs ANa Hee 3ajaeTcs nosioXeHne «YaaneHo». Inga npepbiBaTens uenu
3apaeTtcsa nosioxxeHue «Mon_ OTKJ1», Korga akTUBEH CUTHaN «YOoaneHo».

HeBO3MOX>XHO MaHMUMNYJIMPOBATb CUrHAIAMUN NOJIOXKEHNS BblABUHYTOrrO (n3BNe4YeHHOro)
BbIKJllOHaTENA.

Ha3Ha4YyeHne nHaMKauunmn nosioxeHmn (LngpoBbix BXO[0B)

Cm. pasgen 5> «Ha3HauyeHne nHAMKaLUMN NON0XKEHWI (LMMDPOBBLIX BXOL0B)». ITK
HaCTPOWKW OOCTYMHbLI B MEHIO YCTPOMNCTBA:

MpepsbiBaTens uenu, Hanpumep, «KY[1]»:

[YnpaBnenune / KY / KY[1] / Pa3B ung-s MOJ1]

«Bcn Bkin» «Bcn Bbiks» «FoT_» «YpaneHo»

v v v v
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5 OucneT4yep cMCTeM ynpaBsieHUA /KOMMYTaLMOHHbIX YCTPONCTB

5.1.15 CbeMHbIN BbIKJOYaTESb

Bb1ABM>)KHOM BbiKJIlOYaTe b AJIA TPY30BUKOB, HanpuMmep, «KY[2]»:

[YnpaBnenune / KY / KY[2] / Pa3B ung-s MOJ1]

«Bcn Bkin» «Bcn Bbiks» «Fort_» «YpaneHo»

v v — —
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5.1.16 CbeMHbIV NMepektoYaTeslb Harpy3ku C NaaBkKUM NpefoxpaHuTeNem

5.1.16 CbeMHbIA NepekKksoyYaTesib Harpy3Ku € NJaBKUM npepoxpaHuTeneMm

lMepeknioyaTenb Harpy3kKun C nNjaaBkuM npefoxpaHuTenem ons rpy30BUKOB.

[PaboTa / OTo6parkeHume cocToaHusa / YnpasneHue / KY[x]]

«Mo3» (*) «YpaneHo»

(* omMHakoBoe 3HaYeHue nJsa oboux BbiKJloYaTesiem — CM. TakKXe
npuMevYaHue Huxe.)

= 0 (HEQOBKJI) =1 (Mon_ =2 (Mon_BKJN) =3 (Mon_nap) =1
OTKJ)
H -~ A o
i %&, 7
i i
H e [ e

(*) NpumevaHune. B Tabnuue Bbile NpeacTaBieHbl He BCe KOMBUHaL MM MOSIOXKEHWUN,
TEXHNYECKN BO3MOXKHbIE MPX HaIMYMKN OBYX BbIKJIlOYaTesIeN; B Ka4eCTBE NPMMEpPOB
NMPUBEOEHDI JINWb HEKOTOPLIE TUMNYHbIE KOHEYHbIE MOJI0XKEHWS.

CbeMHbI NepektoyaTesb Harpy3Kku C NaaBKUM NpenoxpaHnTenem cocToMT U3 ABYX
Bblk/toYaTenen. OANH BbiKJIloOYaTelb COOTBETCTBYET NepeksitlovaTeNto Harpy3Kku ¢
NJaBKUM NMpenoxpaHnuTenem, a BTOPOl BbiK/lo4aTes/lb COOTBETCTBYET BblABMKXHOMY
BbIKJIlOYATEsIO AJ151 FPY30BUKOB.

DOUNKCNPOBAHHOE CoeiIMHEHNE MeXXaY nepeksitnyaTesieM Harpysku ¢ N1aBknuMm
npefoxpaHuTeneM v nepeknayartesieM 419 FPY30BUKOB OTCYTCTBYeT. [1osib30BaTeNb
DOJKEH 3a8aTb 6/10KMPOBKY, MOCKOJIbKY C 3aMKHYTOM MOJIOXKEHUN BbIABUTaTb
nepeksYyaTeNlb Harpy3ku € NJaBknUM npenoxpaHuTenem 3anpewaeTcd. BolkovaTens
MOXKeT 6bITb MepeksIl0YEH B NMOJIOXKEHNE N3BIEYEHNSA N B NOJIOXKEHNE HE-U3BJIEYEHUS.
[Ons nogayvm CMrHasioB C Lenu ynpassieHNsa (HM3Koe Hanps»xeHne) Heobxognumo
MPOBOAHOE MOAKJIIOYEHME N COOTBETCTBYOWAA HAaCTPOMKa B 3alLMTHOM ycTponcTee. Mpu
CHATUW 3arnyLwKu Lenu ynpassieHna And Hee 3aaeTca nonoxeHuve «YganeHo». Ong
npepbiBaTens uenu 3agaetcs nosioxxeHue «Mon_ OTKJ1», Korga akTUBEH CUMHasl
«YpnaneHo».

HeBO3MOXXHO MaHUMYIMPOBATb CUrHAIAMU MONOXKEHUS BbIABUHYTOr0 (M3B1€4YEHHOTr0)
nepekoYaTesNs Harpy3ku C NJaBKUM NpenoxpaHuTenem.

336

Ha3Ha4YyeHue nHAMKauunmn noso>xxeHmn (UngpoBbiX BXO[0B)

Cwm. pasgen 5> «HasHaveHne nHanKauum nonoxeHnn (LMdpPoBbLIX BXOL0B)». DTN
HaCTPOWKW OOCTYMHbI B MEHIO YCTPONCTBA:
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5 OucneT4yep cMCTeM ynpaBsieHUa /KOMMYTaLMOHHbIX YCTPONCTB

5.2 KoHurypaumsa KOMMyTaLMOHHbBIX YCTPOUCTB

MepeknioyaTenb HarpysKu € NJ1aBKUM npegoxpaHuTesnemMm, HanpuMmep, «KY[1]»:

[YnpaBnenune / KY / KY[1] / Pa3B ung-s MOJ1]

«Bcn Bkin» «Bcn Bbiks» «Fort_» «YpaneHo»

v

v v v

Bb1ABM>)KHOM BbiKJIlOYaTes1Ib AJIA TPY30BUKOB, HanpuMmep, «KY[2]»:

[YnpaBnenune / KY / KY[2] / Pa3B ung-s MOJ1]

«Bcn BKn» «Bcn Bbikn» «lFot_» «YpaneHo»
v v — —
5.2 KoHdurypauma KOMMyTaLUOHHbIX YCTPOUCTB

MpoBoaka

CHa4Yafla UHANKATOPbI MOJIOXKEHNS KOMMYTALMOHHOIO YCTPOCTBA A0JIXKHbI ObITb
NOAKJIOYEHbI K LMMPOBLIM BXOA4AM 3alLUTHOIrO YCTPOMNCTBA.

OOWH N3 KOHTaKTOB MHAWKaTOPOoB NonoXxeHunsa («Aux CLOSE» nnn «Aux OPEN»)
0b6s3aTenbHO Ao/KeH bbIThb NoakAtoyeH. OIHAaKO PeEKOMeHAYyeTCa NOAKAOYNTL 06a
VHOMKATOpPa NOJIOXKEHUS.

Mocne 3Toro K KOMMyTaLMOHHOMY YCTPOMNCTBY AOJ/KHbI ObITb MOAKAKOYEHbI BbIXOA4bI
KOMaHA (penenHble BbIX0abl).

Heobxognmo paccmoTpeTh cneayowmnin BapmaHT: KomaHabl CLOSE/OPEN snemeHTa
3alUMThl B 06LMX HAaCTPOMKaX BbIKOYATENA MOXKHO 3a4aTb OJ1F TEX XKe penenHblX
BbIXOL0B, Ha KOTOPbIE MOAAOTCA APYrne KOMaHAbl yripaBieHus.

Ecnm KomMaHAbl MOOAl0TCA Ha pa3Hble BbIXOAHbIE pee, KOJIMYeCcTBO coeiiHeHUN
yBeJIN4nBaeTCA.

YcTraHoBKa BpeMeHH Habnwogeuuns / nepemMmeLieHns

B MmeHio [YnpasneHue / KY / KY[x] / Obwime HacTponku] HeobxoammMo HacTpouUTb BpeMs
rnepemeleHus »t-nep BKJl« n »t-nep BbIK/I« ka)>x4oro oTaesibHoOro KOMMyTauMOHHOI0O
yCTPOWNCTBA.

B 3aBMCMMOCTU OT TMMNa KOMMYTALIMOHHOI0 YCTPOMNCTBA MOXET noTpeboBaThCs 3agaHne
LOMNOJIHNTENbHBIX NAapaMeTPOB, TaKMX KaK BpPeMs 3ana3fbiBaHuns «t-3r134».
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5 ,D,I/ICI'IeT‘-Iep CncTeM ynpaBsneHuns /KOMMyTaLlI/IOHHbIX YCTpOIZCTB

5.2 KoHurypaums KOMMyTaLMOHHbIX YCTPONCTB

3Ha4YeHns HaCTPOMKKN TanmepoB «t-nep BK/1» n «t-nep BbIKJ1» npefCcTaBnsAlOT Kak BpeMs
KOHTPOJ14, TaK U BpeMs rnepemMeLleHnsd, To eCTb OHU He NCMOJIb3YoTCa ANd
onpeneneHns NPoMeXXyTOYHbIX MW HEMNPaBUbHbIX NOJIOXKEHUN. Ha caMoM fene o4eHb
Ba>XHO MOHUMATb, YTO 3TN 3HAYEHUS COOTBETCTBYIOT MaKCUMasbHON
MPOAO/KNTENbHOCTU CUTHAa KOMMYTaLMKW, KOTOPbLIN BblaeTCA Ha KOMMYTaLMOHHbIE
yCTPOWNCTBa.

3TO 3HAYUT, YTO: MaKCUMaJibHasa NPOAO/IKUTENbHOCTb «KMa BKJ1» paBHa «t-riep BK/1»,
KOTOpas orpaHn4YeHa UHAMKaLMen HOBOIrO MOJIOXKEHUS BbIK/OHaTENS.

AHanornyHelM 06pa3omM: MakCMMasibHaa NpPoao/KUTENbHOCTE «KMa BbIKJ1» paBHa «t-
rep BbIKJ1», KoTopas orpaHu4yeHa MHONKaLNEN HOBOIO NOJIOXKEHUS BbIKJlOYaTes4.

Ha3Ha4yeHme MHONKaL NN NMOJIOXKEHUN

NHOMKaumsa nonoxeHnsa Heobxoanma yCcTponcTBy, 4ToObl NONYYMTb (OLEHNTD)
MHMOPMaLNIO O TEKYLLEM COCTOSAHMNN/MOMOXKEHUN BblIKNtOYaTeNA. MHANKaLNS NON0OXKEHNSA
KOMMYTaUWOHHOro ycTponcTBa oTobparkaeTcsa Ha gucnsaee ycTponcTea. Kaxagoe
N3MeHeHNe NONOXKEHNSA KOMMYTaLUNOHHOI0 YCTPOMCTBA NMPMBOAUT K NU3MEHEHMIO
CUMBOJ1a COOTBETCTBYOLWEro KOMMYTaLMOHHOIO YCTPOMNCTBA.

Ons onpeneneHns NoNoXKeHUs KOMMYTaLNMOHHOIO YCTPOWCTBA PEKOMEHAYeTCsa BCeraa
ncnosib3oBaTb 06a MHAMKATOPA NO3MLNOHMPOBAaHKS! ECM MCNONb3YyeTCs TONIbKO OAUH
WHOWKATOP, HEBO3MOXXHO OMNpeaesINTb MPOMeXXYTO4YHbIE U HeonpeaesieHHbIe
MOJIOXKEHUS.

HabnogeHue (yMeHbLLIEHHOr0) nepexoia (BpemMsa Mexxay 3arnyckoM KOMaHz 1 obpaTHOM
CBA3bl0 UHAMKALMN MOJIOXKEHUA KOMMYTaLMOHHOI0 YCTPONCTBA) BO3MOXKHO C
NCMNoJIb30BaHNEM OHOr0 BCMOMOraTe/IbHOro KOHTaKTa.
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B meHio [YnpaBneHue / KY / KY[x]] HeobxoanMo HaCTpPOUTb MHANKALWN NOSIOXKEHUS.

ObHapy»xeHune rnoIoXKEeHUS KOMMYTaLMOHHOI0 yCTPOWCTBA C MOMOLLbIO ABYX
BcriomoraTtesibHbiXx KOHTakToB — Aux CLOSE n Aux OPEN (pexkomenpyeTtcs!)

Onsa onpeneneHns nonoXXeHNs KOMMYTaLNOHHOMO YCTPOMNCTBa MOXKHO MCMNOJIb30BaTb
nMewumecs scroMmoraTtenbHbie KOHTakTbl (Aux CLOSE n Aux OPEN). PekoMeHayeTcS

ncnosb3oBaTbh 06a KOHTaKTa Ans obecrneyeHUs BO3MOXKHOCTU OOHapY>XeHUNS TakxXe
MPOMEXXYTOYHbIX U HAapYLLUEHHbIX MO3ULIWNA,

3alMTHOE YCTPONCTBO NOCTOSAHHO OTC/IEeXXMBAET COCTOSHME BX0A0B «Bcn BkA-Bx» u
«Bcn BbIKa-Bx».

3TW CMrHaJbl MPOBEPSAIOTCA C MOMOLLBIO PYHKLMA NOATBEPXKAEHUA TauMepoB
HabnopgeHuns «t-nep BKJ1» n «t-nep BbIK/1». B pe3ynbTaTe NOJIOXKeEHNE
KOMMYTaLWOHHOIO YCTPONCTBa onpeaensaeTcs C NOMOLLbIO CleAYoLWnxX CUrHanoB:

* «[lon_ BKJI»

* «Mon_ OTKJ1»

e «<HEOOBKIJI»

* «[lon_Hap_»
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5 OucneT4yep cMCTeM ynpaBJ/ieHUa /KOMMYTaLMOHHbIX YCTPONCTB

5.2 KoHurypauma KoOMMyTaLMOHHbBIX YCTPOUCTB

* »[1o3« (CurHan: NMonoxxeHwne Boikao4yaTensa (0 = MNMpomexyTo4Hoe, 1 = OTKJ, 2 =
BKJ1, 3 = HapyweHHoe))

KOHTpOo/1b BbINMOJIHEHNA KOMaHAbl SAMbBIKAHUA

Korga nogaetca komaHaa 3AMbIKAHUNA, 3anyckaeTca Tanmep «t-nep BKJ1». Noka
Tanmep paboTaeT, cocTossHne «HEAOBKJ1» nmeeT 3HadyeHue «cTnuHa». Ecnn KomaHaa
6yneT BbIMOJIHEHA N OT KOMMYTaLMOHHOI0 YCTPOMCTBA NOJIyYEeH NPaBUJIbHbIA CUTHa
obpaTHOW CBA3M A0 NCTeYeHNs BpeMeHn Tanmepa, «Mon_ BKJ1» npumeT 3Ha4yeHune
«AcTnHa». B NpoTMBHOM Xe Ccily4ae, eCciv BpeMs no TanMepy nctedyeTt n oxxnpgaemas
WHANKaLNSA HOBOIO MOJIOXKEHMS He ByaeT nosyyeHa, «[on_ Hap_» NpuMeT 3HavyeHune
«NcTuHa».

KOHTpO/1b BbINOJIHEHNS KOMaH bl PASMbIKAHWA

Korpa nopaetcsa komaHaa 3AMbIKAHWUA, 3anyckaeTcs Tanmep «t-rniep BbIK/1». Noka
Tanmep paboTaeT, cocTossHne «HEOOBKJ1» nmeet 3HavyeHue «NcTtnHa». ECnm KomaHpa
OyneT BbIMO/HEHa N OT KOMMYTaLMOHHOI0 YCTPOMCTBA NOJIyYeH NPaBubHbIA CUMHaN
obpaTHOM CBA3N 00 UCTeYeHUs BpeMeHn Tanmepa, «Mon_ OTKJ1» npuMeT 3Ha4vyeHune
«AcTuHa». B NpOTUBHOM >XXe C/lyyae, ec/iv BpeMs No TauMepy UCTeYeT U oXXupaemas
WHAWKaLMSA HOBOrO NONOXXeHUs He byaeT nofay4eHa, «[lon_Hap » NpUMeT 3Ha4vYeHue
«cTuHa».

B cneayrowyeni Tabanuye rnoka3aHo rnogTBEPKAEHNE MOJIOKEHNI KOMMYTaLMOHHOI O
YCTPOVICTBA:

CocTtosaHuA UU@POBbLIX MopTBep>XAeHHbIe NOJIOXKEHUA BbiKJloYaTensa
BXOO,0B
Bcn Bkn- Bcn Beikn- TMon_BKJN  TMon_ HEOOBKJI TMon_Hap_ [lo3
Bx Bx OTKN
0 0 0 1 0 0
(noka (noka HEOOBKIJ1
paboTaeT paboTaeT
Tanmep Tanmep
nepek- nepek-
noyeHnn) noyeHnsn)
1 1 0 1 0 0
(noka (noka HEOOBKIJI
paboTaeT paboTaeT
Tanmep Tanmep
nepek- nepek-
noyeHnn) noyeHnsn)
0 1 1 0 0 1
Mon_ OTKN
1 0 0 0 0 2
Mon_ BK
0 0 0 0 1 3
(Bpems (Bpems Mon_Hap_
Tanmepa Tanmepa
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5.2 KoHuryp

auMsa KOMMYTaLNOHHbBIX YCTPONCTB

CocTossHUA UM POBbLIX MopTBep>XAeHHbIe NOJIOXKEHUA BblKJlloYaTens
BXOO,0B
Bcn Bkn- Bcn Beikn- Mon_ BKI Mon_ HEOQOBKJI Non_Hap_ Tlo3
Bx Bx OTKN
nepek- nepek-
JII04eHns noYeHns
NCTEeKJ0) NCTEeKJ0)
1 1 0 0 0 1 3
(Bpems (Bpems Mon_Hap_
TanMepa TanMepa
nepek- nepek-
JII04eHns NoYeHns
NCTEKJ0) NCTEeKJ0)

Nuankaumsa ogHoro riosoxxeHvnss BSAMBIKAHUSA nnn PABMbIKAHUS
BCrioMoraTeJsibHOro Bxona

Ecnun ncnonb3yeTcs ogHonostocHasa nHankaums, «Sl SingleContactind» npuHumaeT
WCTUHHOE 3Ha4YeHMe.

HabniopneHune 3a BpeMeHeM TanMepa paboTaeT TONLKO B 04HOM HanpaBfieHnn. Ecnaum Ha
yCTpoOncTBO Nnogaetcsa curHan PASMbIKAHA BcnoMoraTesibHOro Bxona, MoOXXHO
OCyLLeCcTBAATL HabnogeHne ToNbLKO 3a KoMaHaon PABMbIKAHWSA. Ecnn Ha yCTPOMCTBO
nopaetcsa curHan 3AMbIKAHUA BcnoMoraTesibHOro BXoZa, MOXXHO OCYLLEeCTBJIATb
HabnogeHne ToNbKo 3a KoMaHaon 3AMbIKAHUA.

Nuankaumns ogHoro nosoxeHns — 3AMbBIKAHUE BcnoMoratenbHOro Bxopa

Ecnn ona nHonkauum coctosaHmsa KomaHabl 3SAMbIKAHNA ncnonb3yeTcsa TONIbKO CUMHanN
3AMbIKAHWA BcnoMmoraTesibHOro Bxoga, ToO KOMaHAa NepekJlndYeHnsa Takxe 3anyCcTuT
TanMep, N B 3TO BpeMs nonoxxeHne byanet «<HEOOBK/1». ECnin KOMMyTaUNOHHOE
YCTPONCTBO OOCTUMHET KOHEYHOI 0 NOJIOXKEHUS, YKa3zaHHOro curHanamm «Mon_ BKJ1» n
«KBK-ycnex», 0o ncreyeHmns speMmeHun tTanmepa, curdan «HEOOBKJI» ncyesHer.

Ecnn BpeMs nepektoyeHns ncteveT 40 AOCTUXKEHNA KOMMYTaUMOHHbIM YCTPOWCTBOM
KOHEYHOr 0 MOJIOXKEHWUS, TO onepaumsa nepekaoyeHna bygeTt HeyCrnewHon, MHanKauns
MoJIoXKeHNA N3MeHNTCA Ha «[Mos_ Hap_» un curHan «<HEOOBKJ1» ncyesHet. Mo ncrevyeHmn
BPEMEHUN NepeKsIIYEHNS 3anycKkaeTcs Tanmep «t-3134» (ecnv 3agaH). B TevyeHune aToro
BPEMEHUN MHONKaLMA NonoXXeHna Takxe bynet «<HEQOBKIJI». Mo ncreyeHnn spemeHn «t-
3M134» NHOUKaUUA NonoXxeHusa naMmeHnTca Ha «lMon_ BKJT».

B cneayrouyeni Tabavue nokalaHo nogTBEPXAEHNE MOJIOMEHNV BbIKJIOYaTE/IS1 TOJIbKO Ha
OCHoBaHuun curHasia 3AMbBIKAHUS BcnoMorartesnbHOro Bxoga:

CocTosaHua undpoBbIX MoaTBep>XAeHHbIe NOJIOXKEHUA BbiKJloYaTens
BXO/,0B
Bcn Bkn- Bcn Boikn- Mon_BKJ1 TMon_ HEQLOBKJI Tlon_xap_ [o3
Bx Bx OTKN
0 He nopncoe- O 0 1 0 0
OVHEeH
(moka (moka HEOOBKIJI
paboTaeT paboTaeT
«t-nep
BKJ1»)
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5 OucneTyep CMCTEM ynpaBJ/ieHNA /KOMMYTaLMOHHbIX YCTPONCTB

5.2 KoHurypauma KOMMyTaLMOHHbBIX YCTPOUCTB

CocTossHUA UM POBbLIX MonTBep>XAeHHbIe NOJIOXKEHUSA BbiKJlloHaTens
BXOO,0B
Bcn Bkn- Bcn Beikn- Mon_ BKI Mon_ HEOQOBKJI Non_Hap_ Tlo3
Bx Bx OTKN
«t-nep
BKJ1»)
0 He nopgcoe- O 1 0 0 1
AVHEH
Mon_ OTKIJI
1 He nopgcoe- 1 0 0 0 2
OVHEH
Mon_ BKJ

Ecnn KoHTakTy «Aux CLOSE2» He NpuCcBOEH LN(POBON BXO4, NHANKALNS MONOXKEHNS
«[Mo3» bygeT umeTb 3HavYeHue 3 (HeonpenesneHHoe).

NHankaumnsa ogHoro rnosoxeHnss — PA3MbBIKAHWUE BcnoMoratesibHOro exona

Ecnun ona nHamkaumm coctoaHusa komaHabl PASMbIKAHUNA ncnonb3yeTcs TONIbKO CUrHanN
PA3MbIKAHNA BcnoMoraTenbHOro BXxoga, To KOMaH4a rnepekslovYeHnsa TakxKe 3anyCcTuT
Tanmep. MHOnKauma nonoxxenmsa éynet «<HEQOBK/1». ECnin KOMMyTaUNOHHOE
YCTPOWNCTBO AOCTUMHET KOHEYHOI 0 NOJIOXKEHUA 00 UCTEYEHUNA BPEMEHWN TanmMmepa, byayT
nofaHbl curHanel «Mon_ OTKJI» n «KBK-ycrnex». B To »xe BpeMsa curHan «<HEQOBKIJ1»
NCYe3HeT.

Ecnn BpeMs nepekatoyeHns ncteveT 40 AOCTUXKEHNA KOMMYTaUMOHHBIM YCTPONCTBOM
PA3OMKHYTOI'O nonoxxeHus, To onepauuns nepekaoyeHns byneT HeycnewwHou,
VHOMKaUMA NoJIOXKEeHUSA nsMmeHnTca Ha «lMon_ Hap_» n curHan «HEOQOBKJ1» ncyesHer.

Mo ncrevyeHnn BpeMeHU NepeKItoYeHN 3anyCcKaeTca Tanmep «t-3n34» (ecnu 3agaH). B
TeyeHune 3Toro BpeMeHun byaet nHankaumns nonoxeHuns «HELOBKJI». Nocne ncrevyeHus
BpeMeHU 3anasabiBaHuns »t-3n34« curHan «Mon_ OTKJI» nokaxeT PASOMKHYTOE
MosoXKeHne KOMMYTaUNOHHOro yCTPONCTBA.

B cneayrouevi Tabauue nokalaHo noaTBEPXAEHNE MOJIOXEHNV BbIKOYATESS TOJIbKO Ha
OCHoBaHun curHasia PASMbIKAHUSI BcnoMorarenbHOro Bxoga:

CoctossHua umdpoBbIX MoaTBep>XaeHHble NOJZIOXKEeHUS BbiKJiloYaTesns
BXOH0B
Bcn Bkn- Bcn Boikn- TMon_ BKI Mon_ HEQOBKJI Tlon_xap_ Mos
Bx Bx OTKN
He noocoe- O 0 0 1 0 0
ONHEeH
(noka (noka HELOOBKIJI
paboTaeT paboTaeT
«t-nep «t-riep
BbIKJ1») BbIKJ1»)
He noaocoe- 1 0 1 0 0 1
ONHEeH

Mosn_ OTKI
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5 OucneT4yep cMCTeM ynpaBJ/ieHNa /KOMMYTaLMOHHbIX YCTPONCTB
5.2 KoHurypaums KOMMyTaLMOHHbIX YCTPONCTB

CocTossHUA UM POBbLIX MopTBep>XAeHHbIe NOJIOXKEHUA BblKJlloYaTens

BXOO,0B

Bcn Bkn- Bcn Beikn- Mon_ BKI Mon_ HEOQOBKJI Non_Hap_ Tlo3
Bx Bx OTKN

He nopcoe- O 1 0 0 0 2
OVHEH

Mon_ BKJI

Ecnn KoHTakTy «Aux OPEN» He NMpuCcBOeH UM(pPOBOM BXO, UHAMKALMSA NOJIOKEHUS
«[Mo3» byneT umeTb 3HayeHue 3 (HeonpenesieHHoe).

bnoknpoBku

Bo nzbexxkaHme HenpaBuabHON paboTbl HY>KHO YCTaHOBUTb BJIOKMPOBKU. DTO MOXXET ObiTb
peann3oBaHO MEXaHNYECKUN NN DSIEKTPUYECKN.

Ona ynpaBasieMblX KOMMYTaLWOHHbBIX YCTPONCTB MOXXHO 3afaTh A0 Tpex 6/I0KMpoBOK
oboux HanpaeneHun nepeknoyeHns (SAMKHYTO/PASOMKHYTO). 2Tn 610KMpoBKMK
npenoTBpaLlaloT NepekstoyeHne B COOTBETCTBYIOLLLEM HaMpaB/ieHWN.

3awmTHaa koMmaHga PASMbIKAHNA n komaHaa NOBTOPHOro 3aMblkaHUs MOLY A
aBTOMaTNYECKOro NOBTOPHOIo BKYeHUs (Moaynb AlNB, Hann4ue 3aBUCUT OT
3aKa3aHHOro Tuna yCcTponCTBa) BCcerpa BbiNoHAOTCA 63 6/10KnpoBOK. ECnm 3awmnTtHas
kKoMaHAa PASMbIKAHNS He mon>kHa BbiJaBaTbCA, ee Heobxoanmo 3abao0KMpoBaTh
oTAesIbHO.

JononHntenbHble 6J'IOKI/IpOBKI/I MOXHO HaCTPOUTb C NMOMOLbIO JTIOrM4eCKOro Moayns.
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5 OucneT4yep cMCTEM ynpaBJ/ieHNA /KOMMYTaLMOHHbIX YCTPONCTB

5.2 KoHurypauma KoOMMyTaLMOHHbBIX YCTPOUCTB

Switchgear_Y02

3awuTa BblAAET KOMaHAy OTK/O4YeHMA (Hanp.
MOAY/lb MFTHOBEHHOIO MaKCUMasibHOro Toka)

KomaHAa oTK/Ilo4eHNsA HasHavyeHa n
CKOH(MrypupoBaHa Ha Agucriee oTKIIo4YeHNs

KY . KomOTkn

KY .
BblKJ1 c kMg oTKnN

HeakT_

akT
= L

KY . BbIKJT ¢ KMA, OTKN

KY . BKJ1 ¢ BKJ1 3auy

KY .
BKJ1 ¢ BKJ1 3awy,

HeakT_

aKT_

Pa3zbefnHeHVe yCTPONCTBOM CUHXPOHMU3ALIMN

ABTOMaTM4YeCckoe NOBTOPHOE BKJIOYEHNE
BblOaeT cneayoume KoMmaHabl:

(KoMmaHpa aBTOMaTU4eCKOro nepektoHeHns)

i

N4YM BblpaeT cnepytowmne KoMaHabl:

(KomaHpa py4HOro nepekstoHeHns)

Kom PL| BKJ

[ =]

KY . BKJ1 3a

Kom Bbikn OTK/

KOMMYHUKaLNOHHbI UHTepdenc BolgaeT
cnepyiolime KOMaHabl:

(KoMaHpa py4YHOro nepektoyeHns)

Kom PL| BKJ1

Kom Bbikn OTKJ

3anpoc KomMaHabl MepeKlyeHns yepes
LnpPOBOM BXOA:

(KomaHpa py4YHOro nepektoyeHns)

naoduourqg

Kom PL| BKJ

Kom Bbika OTKJ

Puc. 66:
YCTPOVICTBA.)

Aducneryep OTKIOYEeHUSA — HasHa4YeHue KoMaHg OTKJI04YeHus

KoMaHObl OTKJ/IIOYEHUS 3aLlLNTHBLIX 3J1eMEeHTOB O0JIXKHbl NPUCBanBaTbLCA TeM

e

KY . Kma BbIKJ1
42

KY . Kma BKJ1

brokupoBku. ([leTasm, OTMEYEHHbIE «*»: HAa/IM4Yne 3aBUCUT OT 3aKa3aHHOro Tvna

KOMMYTALIMOHHBIM YCTPONCTBAM, KOTOPble CNOCOOHbI 3aMblKaTbCSA/Pa3MblKaTbCs
(BblkNtoYaTeNn). Kaxxgoe KOMMYyTaLMOHHOE YCTPOWCTBO, KOTOPOE CMOCOOHO 3aMblKaTbCs/
pPa3MbIKaTbCsl, UMEET ANCMETYEP OTKJIIOYEHMS.
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5 OucneTyep cMcTeM ynpaBsieHNa /KOMMYTaLMOHHbIX YCTPONCTB
5.2 KoHurypaums KOMMyTaLMOHHbIX YCTPONCTB

X =
\ =
-
Signal Breaker CLOSE Breaker OPEN Command
e Signal Breaker OPEN Breaker CLOSE Command
1
P Signal Breaker Ready g Protection Trip Command
©
—P Trigger [x] g
—>|  Tisgerl P icaton:
, Indeterminated,
» Trigger [x] Disturbed
L HMI
Trip Command 50P[x] % SCADA
T
; o
T Commend 7 = Autoreclosure CLOSE
c
Trip Command XX[x] o
s
Q
)
o
|
o
Trip Command 27[x] %
T
Trip Command 59[x] Eo
c
Trip Command XX[x] o
0
Q
)}
o
a
> w'

B meHio [YnpaBneHue / Qxx / Oucn oTkn] (roe «Qxx» cooTBeTCTBYeT 0603HaYeHMI0
KOMMYTaLUWOHHOIo yCTPOMNCTBA, Kak onpenesieHo Ha OAHOJIMHENHON CXEME) NMEIDTCA
napamMeTpbl HacTponku «Kmag OTKJT n», AN KOTOPbIX MOXKHO Ha3Ha4YNTb KOMaHAbI
3aWNTHOIr0 OTK/0YEHMSA. B 3TOM Tak Ha3blBaeMOM Aucnetyepe OTKAKYEHUS BCE 3TN
Ha3Ha4YeHHble KOMaHAbl 3aWMTHOr0 OTKIHOYEHUS 06 BEONHAIOTCSA C MOMOLL LI
norunyveckom onepaunm «NJ1N», 410 B pe3ynbTaTe NPUBOANT K BblAade KOMaHAbl
pa3MblKaHUSA KOMMYTaLUWOHHOIO YCTPOMNCTBA.

Ha KoMMyTauunoHHoe yCTpOI;ICTBO OTNPaBNAETCA TOJIbKO KOMaHOa pa3MblKaHUA, KOTOpPad
BblOaeTCA ANCNeT4epoM OTKIKOHEHNA. 3TO 3HAYUT, 4YTO KOMaHObl OTKJIIOYEHUS,
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5 OucneT4yep cMCTEM ynpaBJ/ieHNA /KOMMYTaLMOHHbIX YCTPONCTB

5.2 KoHurypaumsa KoOMMyTaLMOHHbBIX YCTPOUCTB

Ha3Ha4YeHHble B AUCMeTYEPE OTKIIKOYEHNS, MPUBOAAT K paboTe KOMMYTaLMOHHOIO
YCTPONCTBA.

Kpome TOro, B LJaHHOM MoAyJ/le MOXKHO 3aZlaTb MMHUMaJIbHOE BPeMS yaep )KaHus
KOMaHAbl OTKJIlo4eHUS 1 To, ByneT oHa 610KMPOBATHLCSH MEXaHUYECKN UK HET (CM.
Takxe pasgen «bnokuposka» aanee, > «3ambikaHne»).

Switchgear_Y11

Ha3B =Ha3BaHune Moaynsi Ha3Ha4Ye€HHOW KOMaHAbl OTKOYEHUS

KY[x] .
Kmg OTK/I1

HeT NpucBe_

Ha3s . KomOTkn

.

KY[x] .
t-KomOTKn

KY[x] .
Kmp OTKJIn t

1 L

HeT NpucBe_

Ha3s . KomOTkn

KY[x] . OTkn Bblkn
11

KY[x] .
3aw_

HeakT_

-
<«

aKT_

R 1 KY[x] .
1 Asap_ curHan_on KYIx]
KonnyecTtso onepauui Asap_ curHan_on
MNonteepanThb (-UYM) ’/ = 3aA_ 3Hau_
MNoateepanTb (1..n_ Cnuc_ Ha3H_) -
NoanTteBepanTb KomOTKN (Scada)
=1
CyeTumk
(KoMaHpa py4YHOro nepekaoHeHns) KY[x] .
>+ KonunyecTtso onepauui
KY . Ksut C4 Komlep SR

Puc. 67:

MRDT4-3.7-RU-MAN

YnpaBsieHne Bbik/1l04aTeNNEM.

ObpaTuTe BHMMaHMe, 4YTO Ha cxeMme Bbille «KY[x]» npeacTtaBasieT «kKOMMYTaLMOHHOE
YCTPOWNCTBO HOMEP X»; 04HaKO To4yHoe obo3HavYeHne onpeneneHo B anne
OOHOIMHENHON CXeMbl, CM. Takxxe > «OpHonnHelHasa cxema.

3aMbIKaHue

Ecnn KkoMaHAa pa3MbiKaHUA HAaCTpPOEeHa Kak «3aLy » = «aKT_», oHa byneTt ocTaBaTbCHA
aKTVBHOI 00 MOMeHTa NoATBepxaeHus (cMm. rnasy «MoaTeepxaenHne», > «1.5
MooTBepXaeHns»).

3a6J'IOKI/IpOBaHHaﬂ KOMaHOa pa3MblKaHUA C6paCbIBaeTCﬂ TOJIbKO B OOHOM M3 Ccnefyrwnx
C/lydae, a TakK>Xe rnocJsie nponagaHna scex HasHa4eHHbIX KOMaHO pa3MblKaHUA
3J1eMeHTOB 3alUNThbl:

* OHa noaTBepxaaeTcsa (MMbo nosb3oBaTesieM C NOMOLLLIO NHTepdenca, nnbo
nocpeactsoM SCADA), cm. 5> «1.5 NoaTeepxxaeHns».

¢ OHa cbpacbiBaeTCcsa (NoATBEP)XOAETCS) C MOMOLLbIO CUIrHaNa, KOTOPbIN Bbin
Ha3Ha4veH napameTpy «[MogKomMOTKII».

e [1ns Hee CHOBa 3a4aeTCA HACTPOMKA »3all_« = «HEaKT ».
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5 OucneTyep cMcTeM ynpaBsieHNa /KOMMYTaLNOHHbIX YCTPONCTB
5.2 KoHurypaums KOMMyTaLMOHHbIX YCTPONCTB

e Ecqin He Ha3Ha4YeHa HMKakKasa KoOMaH4a 3alMTHOro OTKJl0YEeHUd, T.e. A8 BcexX «Kmjg
OTKJI n» 3a4aHO 3HA4YeHne «-»,

BHewHee 3AMbIKAHUE /PASMbIKAHUE

Ecnn TpebyeTcs pasmMbiKkaHWe UKW 3aMblKaHNe KOMMYTaLNOHHOIO YCTPOMNCTBA C
MOMOLLbIO BHELLIHEro CUrHasna, MOXXHO Ha3Ha4YUTb OAWH CUIFHasI, 3anyCKalowmnin KoMaHay
3AMbIKAHWA, n ognH curHan, 3anyckatowmin komaHay PASMbIKAHUA (Hanpumep,
CUrHanNbl LNGPOBbLIX BXOO0B NN BbIXOA0B JIOFMYECKON CXEMBbI).

Ons BHewHero curHana 3AMbIKAHUA MOXXHO Ha3Ha4ynTb 3HavYeHue [YnpasneHue / KY /
KY[x] / BH kma BK/BbIK] «Kma BKJ1».

Ons BHewHero curHana PABMbIKAHNA MOXXHO Ha3Ha4YuTb 3HaveHune [YnpasneHue / KY /
KY[x]/ BH kma BK/BbIK] «Kma BbIKJT».

KomaHga PASMbIKAHUA umeeT npuoputeT. KomaHabl 3AMbIKAHNA opneHTUpoBaHbI Ha
rpagueHT, KomaHabl PASMbIKAHUA opneHTUpoBaHbl Ha YPOBEHb.

MepeksnodyeHne c nomouybio SCADA

MepekntoveHue c nomoLlblo KomaHa SCADA Bo3MOXXKHO, ecnn ansa [YnpasneHue / Obuwime
HacTponku] «[IpaBo Ha NepeK/IlYEHNE» 3adaH0 3Ha4YeHne «YaaseHHbIn» Nan
«JlokanbHbIN U yaaneHHbI». (CM. Takxe > «MpaBo Ha nepekoyeHne»).

MpumMep nepektodeHns no npotokony IEC 60870-5-104 npuseaeH B pasgene >

«KoMmaHabl IEC». MpuHUKN aHaNorM4yeH TOMy, 4TO NPUMEHSAETCA AN9 APYTrnX NPOTOKO0B,
nognepxueatowmnx komaHabl SCADA.

MNMpaBo Ha nepekKJsilo4YyeHune

[MpaBo Ha nepekyeHue onpenenseT TUMNbl KoMaHg KOMMYTaLUun, KOTOpble pa3peLleHsl
0nsa BbinosHeHMs. OHa He BAUSAET Ha OTKJII0YEHUS, BbIMOJIHAEMbIE PYHKLUNAMN 3aLLUNTDI.

[ns HacTpolKKM NpaB Ha NepektoyeHne [YnpasneHue / Obwmne HacTponkun] «lMpaBo Ha
repeksnYeHe» AOCTYMHbI Ceaylowme napamMeTpsbl:

¢ «HeT»: Onepaunn koMmyTauunm 3abnokmnpoBaHbl. (ObpaTuTe BHUMaHUE, 4TO
3alUUTHbIE OTKJ/IIOYEHNSA NO-NPEXHEMY BO3MOXKHbI.)

¢ «JloKanbHbIN: OﬂepaLl,VII/I OTKJTIOHEHUA OCYLLECTBNAKTCA TOJIbKO KHOMKaMn Ha
MnaHen.

e «YpaneHHbINn»: Onepaunn oTKAOYeHNs ocylecTeaaoTca Yepes SCADA, undgposble
BXOZbl NN BHYTPEHHME CUTHabI.

e «JloKasibHbIN U yOaneHHbIn»: Onepaumn OTKAIOYEHNS OCYLLECTBAAOTCS, C MOMOLLbIO
kHonkown, SCADA, ungpoBbIX BXOO0B NN BHYTPEHHUX CUFHANO0B.

HebnokmupoBaHHOe nepeksioyeHne

[na npoBepok, BBOAA B 3KCIMJlyaTaLMo U BPEMEHHbIX OMNepaLnii MOXKHO OTKJIOYNTb
610KMPOBKMU.

HebnoknpoBaHHOE NepeK/IIoYEHE MOXKET NPMBECTU K CEPbE3HbIM TPaBMaM Man
JieTaJibHOMy ucxony!
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5 OucneT4yep cMCTeM ynpaBJsieHUa /KOMMYTaLMOHHbIX YCTPONCTB

5.2 KoHurypauma KOMMyTaLMOHHbBIX YCTPOUCTB

Ons He6NOKNPOBAHHOIO NepeKtYeHns napameTpbl [YnpasneHue / Obuwmne HacTporiku]
«HeT 610K. cOp.» MOXKET UMeTb clefyolmne 3HaYeHns:

* «eONHNYHaA onepauna»: HeﬁJ'IOKI/IpOBaHHoe nepekiyeHne ana OOHON OTOEeNbHON
KOMaHabl

* «MOCTOSAHHbIN»: [MTOCTOAHHO
¢ «May3a»: HebnoknpoBaHHOEe Nepek/IlOYEHNE Ha OnpeneneHHoe BpeMs

YcTaHOBJIeHHOE BpeMs A/ HeGJIOKMPOBAHHOIO MNepeKJsIlYeHns 3a4aeTCs C MOMOLLbIO
napameTpa «HeT 6/10K. Cp.» N NPUMEHAETCS TaKXKe ONS peXxuma «eanHUYHas
onepaums».

HebnoknpoBaHHOe NepekIloYeHNE TaKXXe MOXKHO aKTUBUPOBATb, HAa3HAYUB CUrHaN Ans
«HeTt 6s10K. Cp.».

Py4Hoe ynpaBneHue noso>KeHueM KOMMYTaLuuOHHOIro yCTPONUCTBAa

B cnyyae c605 KOHTaAaKTOB MHAMKALWN NOJI0XKEHNSA (BCMOMOraTeIbHbIX KOHTAKTOB) U
06pbiBa NPOBOAOB MHANKALMEN MOJIOXKEHUSA OT NMPUCBOEHHbBIX CUTHAI0B MOXKHO
YNpaBAsaTb BPY4YHYIO (NepenuncbiBaTh) A1 NepektovYeHns KOMMYyTauMOHHOMoO
YCTPONCTBA.

OaHHaa dyHKUMA OOCTyrnHa B MeHio [YnpasneHue / KY / KY[x] / O6bwmne HacTponkn] «Jlox
[MOJIOXKEHME».

YnpaBsiseMoe MoJIoXKeHne KOMMYTaLMOHHOIro YCTpoicTBa 6yaeT oTobparkaTbCst Ha
Auncnaee C NoMOLLbIO BOCKAMLATENIbHOr0 3HakKa «!» psiAoM C CUMBOJIOM
KOMMYTALIMOHHOI0 YCTPOMCTBA.

Py4yHoe ynpaBfiieHne nosiodkeHNeM KOMMYTaLMOHHOro YCTpOVICTBa MO>XET NMPuUBECTN K
cepbesHbIM TpaBMaM Uan neTasibHoMy ncxony!

BbnokunpoBKa [BOWHOMN onepaunn

Bce koMaHAbl ynpaBaeHns NtobbiM KOMMYTALNOHHBIM YCTPOMCTBOM Ha y4YaCTKe OOJKHbI
obpabaTbiBaTLCS NOC/AenoBaTeNIbHO. BO BpeMs BbINO/HEHWSI KOMaHAbl YNPaB/IEHUA He
nonyckaeTcs obpaboTka Apyron KOMaHAbI.

KOoHTpoOb HanpaBJsieHUs1 nepeKsIlo4YeHns

KomMaHAabl NepeksitoveHnsa NpoBepaloTCa nepen BbinosiHeHNeM. ECnm KoMMyTauMoOHHOe
YCTPOMNCTBO Y>K€ HaX0AUTCHA B HY>XXHOM MOJIOXKEHUW, KOMaHOa nepekovyeHns He byaeT
nofaHa NoBTOPHO. (Pa30MKHYTbIN BbiK/lO4YaTe b HEJIb39 PAa30MKHYTb MOBTOPHO.) 3TO
Tak>Xe OTHOCUTCHA K KoMaHAaM nepekodeHns ot U4YM n SCADA.

AHTHUNYILCaAUNUA

Mpn HaXxaTnm KHoMkKN KoMaHabl 3AMbIKAHUA 6yneT nogaH ToNbKO OAUH MMMYJ1bC
3AMbIKAHNA He3aBMCMMO OT TOro, HAaCKOJIbLKO A0JIT0 KHOMKa byaeT yaep>XmuBaTbCs
Ha>kaTon. KoOMMyTaLWOHHOE YCTPONCTBO BbIMOJIHUT KOMaHOy 3aMblKaHNSA TOJIbKO O4uH
pas.
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5 OuncneTtyep CMCTEM ynpaBaeHUs /KOMMYTaUNOHHbLIX YCTPONCTB
5.3 I3HOC KOMMYTaLMOHHOI0 YCTPOWCTBA

5.3 MN3HOC KOMMYTaLUOHHOIO YCTPOUCTBA
OcobeHHOCTH M3HOCa KOMMYTaLMNOHHOIoO yCTPONUCTBaA
MRDT4 BefeT pa3iMyHYIO0 CTAaTUCTUKY NO KaXX40OMy KOMMYTaUMOHHOMY YCTPOMNCTBY.

* Yucno onepauunin KoMMyTauum AOCTynHO B MeHto [PaboTa / JaHH_o c4_u Bep_/
YnpasneHnune / KY[x]] «C4KoMOTK».

B MmeHto [YnpasneHune [ KY[x] / U3Hoc KY] «ABap curHasi_ Ori» nosib30BaTesib MOXeET
HaCTPOUTb OrpaHMYeHMe OJ151 MaKCUMasbHOro Yncaa onepaumnn KoMmmyTaumn. Ecnn
3TO orpaHn4eHue byneT npesbilieHo, B MeHto [PaboTa / OTobparkeHne coctosiHUSA /
YnpasneHnune / KY[x]] «ABap_ curHan_ On» BblAAE€TCA COOTBETCTBYIOLWNNA CUrHaN
npeaynpexaeHus.

¢ CyMMa HaKOMMEHHbIX TOKOB OTKJIIOYEHUSA AOCTYMHa B MeHto [PaboTa / aHH_o0cy_n
Bep_/ YnpasneHue [/ KY[x]] «CyMMOTKA Ih.A», ..., «CyMMOTKN I1h.C».

B meHio [YnpaBneHue / KY[x] / N3Hoc KY] «Icym lNpep ABap» MOXXHO 3a4aTb
MoporoBoe 3Ha4yeHne AJ19 MaKCUMasibHO A0MNYCTUMOMN CYMMbl TOKOB OTKJIIOYEHUS.
Ecnu 3To noporosoe byneT npesbilweHo, B MeHto [PaboTa / OTobparkeHune
coctoaHusa / YnpasneHue / KY[x]] «CyMMOTKN» BblAaeTCs COOTBETCTBYIOLWMNA CUrHAN
npeaynpexaeHus, a Takxe cUrHasnbl n3bmnpatenbHOM 3awnTbl a3 «CyMMOTKA:
IXX>.

¢ MRDT4 HenpepbIBHO OTC/IEXXMBAET «COCTOSIHUE Pa3MblKaHUA» U oToBpar>kaeTcs ero
B MeHto [PaboTa / [laHH_o0 c4_ un Bep_/ YnpasneHue / KY[x]] »Pecypc BbIKJ1
PA3OMKHYT.« (B BUAe 3Ha4YeHns B nNpoueHTax). Ecnm 31o 3Ha4YeHmne aocTurHeT
100%, 3TO 3HA4YUT, 4TO HeobxoaMmMo obCcnyXMBaHNE KOMMYTaLIMOHHOIO YCTPONCTBA.

e CurHnan [PaboTa / OTobpakeHune coctosaHua / Ynpasnenue / KY[x]] «KYnsHoc menn.
KY» coobuwaeT 0 TOM, 4TO KOMMYTaLWOHHOE YCTPOWCTBO CTasio paboTaTb
MepneHHee. (CM. Takxe => «ABapPUNHLIN CUTHaN MeasIeHHOr0 KOMMYTaLMOHHOI O
YCTPONCTBa»). 9TO MOXKET MO3BOJIUTb BbIABUTb HENCMPABHOCTb Ha PaHHeW cTaguun.

* [Monb30BaTeNlb MOXET 3aaTb KPUBYIO N3HOCA AN1S KOHKPETHOr0 KOMMYTaLNOHHOI o
yCTponcTea, cM. Huxke (> «Kpusas n3Hoca KOMMyTaLIMOHHOrO YCTPONCTBa»). Ha
OCHOBe 3Toun KpuBoi MRDT4 BbifaeT CUrHan npeaynpexaeHns B MeHto [PaboTa /
OTobpakeHune cocTtoaHusa / YnpasneHue / KY[x]] «TpeB. yp. U3H.».

e MRDT4 oTtcnexuBaeT 4YacTtoTy umknos 3AMbIKAHNA/PASMbIKAHNA: B meHio
[YnpaBneHue / KY[x] / 3HoC KY] «Tpes IcymM OTK/i/H4ac» MOXHO 3afaTb NMOpoOrosoe
3HaYeHne g MakCMMaJsibHO AOMYCTUMOWN CYMMbl TOKOB OTKJ/IKO4EHMSA B Yac. Ecnm
3TO NoporoBoe 3HayvyeHne byaeTt npeBblilleHo, B MeHio [PaboTa / OTobparkeHune
cocTtosHus / YnpaeneHnune / KY[x]] «TpeB Icym oTKJ1/4ac» BblgaeTcs
COOTBETCTBYOLWNIA CUTHaN npegynpexxaeHuns. C noMoLbio AaHHOIO aBapUNnHOIro
CUTHasa MOXXHO 0OHaPYXNTb JINWIHNE ONepaumn KOMMYTaLMOHHOIO YCTPONCTBA Ha
paHHewn cTaguu.

ABapHUHWHbIA CArHaN MenJIeHHOro KOMMyTaLlMOHHOIo yCTPOMUCTBa

YBeninyeHne BpeMeHn 3aMblKaHUS NN pa3MblKaHUA KOMMYTAaLMOHHOIO YCTPONCTBA
yKa3blBaeT Ha TO, 4To TpebyeTcsa TexHn4yeckoe obcnyxmBaHune. ECnim namepeHHoe BpemMs
npesbilaeT BpeMsa «t-nep BbIK/1» nnu «t-nep BKJ1», akTusmnpyetcs curHan [Pabota /
OTobpakeHune cocTtoaHusa / YnpasneHue / KY[x]] «<KYusHoc mepgn. KY».
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5 OucneTyep cMCTeM ynpaB/ieHUA /KOMMYTaLMOHHbIX YCTPONCTB

5.3 I3HOC KOMMYTaLUMOHHOI0 YCTPOMNCTBA
KpuBas nsHoca KOMMyTaLlMOHHOro ycrpoﬁcrsa

Ona noggep>xaHusa xopowiero paboyero cocToAHNA KOMMYTaLMOHHOI0 YCTPOMCTBA
TpebyeTcsa HabnoageHne 3a HUM. COCTOAHNE KOMMYTaLMOHHOI0 YCTPOMNCTBA (CpoK
cny»6bl) 3aBUCUT, MOMUMO NpoOYero, OoT caenytouero.

* Konunyectso umknos 3AMbIKAHNA/PASMbIKAHNA.
e AMNANTYAbl TOKOB OTKJIIOYEHUS.
* YactoTa paboTbl KOMMYTaLMOHHOIO YCTPOMCTBA (KOIMYECTBO onepaunii B Hac).

Ob6cny>X1MBaHMEe KOMMYTaLUNOHHOIO YCTPONCTBA C/ledyeT BbIMOJIHATL COMrIacHO rpadumky
TeXHN4Yeckoro o6cny>xmBaHus, NpenoCcTaB/IEHHOro Npon3BoanTeNneM (CTaTUCTUKA
paboTbl KOMMYTALUMOHHOIr0 ycTporcTBa). C noMoLllbio MakcuMym 10 ToYeK Monb3oBaTESb
MOXXEeT CO3[4aTb KPUBYIO N3HOCA KOMMYTaLMOHHOIO YCTPOMNCTBa B MeHto [YnpasneHune /
KY / KY[x] / 3HoC KY]. Y Ka)X4on TOYKMN OBE HACTPONKN: TOK OTKJIIOHEHUS B KA 1
A0NyCTUMOE KOIMYeCTBO ornepauni. HesaBucmMMo OT TOro, CKOJIbKO TOYEK UCMOJIb3YyeTCs,
KOJIN4eCTBO onepaunin B NoCAeLHEN TOYKE paBHO HY0. 3allMTHOe pesie BCTaBuUT
A0NyCTUMbIE ornepaunm Ha OCHOBaAHUN KPUBOW U3HOCA KOMMYTaLWOHHOIO YCTPONCTBA.
ECnn TOK OTKJIIOYEHUA Bbille TOKa OTKOYEHUS B MOoCaegHEeN To4YKe, 3allnTHoe pene
MpUMeT KOJINYeCTBO onepaunin 3a HoJb.
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5 AncneTyep CUCTEM yrnpaB/ieHUs /KOMMYTaLMOHHbIX YCTPOWNCTB

5.3 I3HOC KOMMYTaLMOHHOIr0 YCTPOMCTBaA

Puc. 68:
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5 OucneTyep cMCTEM ynpaBJ/ieHNA /KOMMYTaLMOHHbIX YCTPONCTB

5.4 KOHTpO/b, MpuMep: NepeksitoYeHne BblkJyaTens

5.4 KoHTpoOJib, NpUMep: nepekKksivyeHue BbiKJlovyaTtens

B cnepylowemM npuMmepe nokasaHo, Kak rnepeksiyaTb BblKoYaTesb € noMmouwbio NYM-

YCTPONCTBA.

JloKanbHbIA
Ih.A 0.000 A

QA1 Idh.B 0.000 A
Ib.C 0.000 A

[ [Pexc ] KV | ) |

O6LiMe HaCTPOUKKU &

[OlMpaBo Ha nepekJloYeHne
JlokanbHbIA

i MpaBo Ha nepeknoYeHne

MRDT4-3.7-RU-MAN

Mpwn HaxxaTun kKnasnwmn «CTRL» oTobparkaeTcs
Ha 3KpaH C OHOWN CTPOKOMN, KpOMe TOro, Bbl
rnosiyq4aeTte NPAMON LOCTYN K CBSA3AHHbLIM
3HaYeHNAM n3MepeHusa N PYHKLNAM
yrnpaBieHuns.

NMpmMevyaHne. Ha3BaHNe KOMMYTaLMOHHOIO
ycTponctea «QAl» npuBeaeHo NuLLb B
KayecTBe npuMmepa; AOCTYNHbIA Habop
KOMMYTaALMOHHbIX YCTPOMNCTB U UX
0603Ha4YeHMe 3aBNCAT OT KOHKPETHOro
NPUIoXKeHUA.

Onepauuns KOMMyTaUUM MOXKET BbINOJIHATbLCS
TOJIbKO B TOM CJly4ae, eCcav A1 NpaBa Ha
rnepeksyeHne (KoTopoe oTobparkaeTcs B
MPaBOM BEPXHEM YrJy) YKa3aHO «JIOKalbHbIN»
NN «JIoOKasbHbIA U YAANEHHbIN».

MpumeyvaHne. ObpaTUTE BHUMaHNE, YTO AOCTYN
K 3TOMY OAHOCTPOYHOMY 3KPaHY, a Takxe
OBYM NpOrpaMMHbIM KHoMKaM «Obume
HaCTPOWKK» N «KY» Tak)Xe BO3MOXEH C
MOMOLLIbIO MJ1TAaBHOI0 MEHIO:

* MeHto [YnpaBneHue / CTpaHuua
ynpassieHnsa] obecnedmBaeT OOCTYN K
3TOW OAHOCTPOYHON CTPaHMLE.

e C nomoLblo KoMaHg [YnpasneHune /
O6buwme HacTponkun] obecnevneaeTcs
OOCTYMN K TOW »Ke BETBN MEHIO, YTO U C
MOMOLLbIO MPOrPaMMHON KHOMKN «Pex_».

e C nomowbio kKoMmaHpg [YnpasneHune / KY]
obecneymBaeTCs AOCTYM K TOM XKe BETBU
MEHI0, 4TO 1 C MOMOLLLbIO MPOrPaMMHOW
KHOMKKN «KY>».

MNMporpaMMHasa KHomMka «Pe)_ » no3sonseTt
OTKpPbITb MeHto [YnpaBneHue / ObLwime
HacTponKul.

MO>XHO BbIMOJHUTb HECKOJIbKO HaCTPOEK,
CBSI3aHHbIX C KOMMYTaLWOHHbLIMK
YyCTPOMNCTBaAMMN, B HaCTHOCTU (MOBTOPHO)
onpenennTb NPaBo Ha KOMMyTaLMIO.

Mpwn BbIBOPE HacTponkKM «f1paBo Ha
rnepexklYeHe» CTaHOBATCA AOCTYMHbIMUN
ciefyouine napamMeTpbl:

* «HeT»: HeT hyHKLNN KOHTPONS.
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5 OucneTyep cMCTeM ynpaBsieHNA /KOMMYTaLNOHHbIX YCTPONCTB
5.4 KOHTpOJb, MpuMep: nepekstoyeHne BblkodaTesns

* «JloKasibHbIN»: YNpaBseHue
OCYLLECTB/IIETCA TOJIbKO C MOMOLLbIO
KHOMOK Ha naHenun (N4YM).

* «YOaneHHbIN»: YNpaBaeHue
ocyLlecTBNsAeTCa ToNbKO Yepe3 SCADA,
LUncpoBble BXOObl UM BHYTPEHHNE
CUTHanbl.

* «JIOKa/bHbIA U YAaNeHHbIN»: YNpaBaeHue
OCYyLLeCTBIAeTCA C MOMOLLbIO KHOMOK NYM
Ha naHenn, SCADA, ungpoBbLIX BXOLOB
WUN BHYTPEHHUX CUMHAJIOB.

Kak 6b1J10 y>Ke CKa3aHo, B JaHHOM npumepe
HacTponKa A0/KHA BbiTb B0 «JIOKaNbHbLIN»,
nnbo «J1oKasbHbIA U YAaNEHHbIN».

Mpn HaXkKaTum NPOrpaMmMHON KHOMKN «KY»
oTobparkaeTcsa 3KpaH CO CMNCKOM BCeX
MOAKJIIOYEHHbIX KOMMYTaLNOHHbIX YCTPONCTB.

(Onsa ycrponcte HighPROTEC Tnna «MC...»,
noanep>X1MBaeTcsa 00 6 KOMMYTaLMOHHbIX
YyCTPOWNCTB. YCTponUCTBO Tnna «MR...»
MO3BOJISIET YNPaBAATb OAHUM
KOMMYTaLUNOHHBbIM YCTPONCTBOM.)

Mocne BbiIbOpa KOMMYTaLMOHHOIO YCTPONCTBA
rMpu Ha>XaTuW NMPOrPaMMHON KHOMKU «p»
(BBon) oTobparkaeTcs MeHto ons BbiIbpaHHOIro
KOMMYTaUWOHHOro ycTponcTea. MoXXHO
3afaBaTb CaMble pa3Hble HAaCTPOMNKUN, Takue
Kak BpeMs yrnpaBJieHUsi, UHONKaTOpPbI
MOJIOXKEHUS, BHELLHWE KOMaHAObl BKAOYEHUS/
BbIKJIlOYEHUSA, 6TOKMPOBKN.

Mpn Ha>KaTum NPOrpPaMMHON KHOMKN «p»
(BBon) oTobparkaeTcsa pacluMpeHHas oaHa

JlokanbHbIA
1 1d.A 0.000 A

QAll 1$.B 0.000 A CTpoOKa (nocsne BBOAa Napons Ans YPOBHS
(= 4

I$.C 0:000 A poctyna «Control-Lvl»). KOMMyTaLMOHHOE
T | 3akebith | YCTPOWCTBO BblAENAETCSA C MOMOLLbIO

HeboNbLLINX MAapPKEPOB (@ MpU HaNYUn
HECKOJIbKNX KOMMYTaLMOHHbIX YCTPONCTB
oTobparkaeTcs NporpaMMHas KHOMKa
«BblbpaTb», KOTOpPas No3BosseT BbibpaTb
Opyroe yCcTponcTBO).

Ecnv npaBo Ha nepekstoyeHne paspellatoT
JIOKaJIbHYI0 KOMMYyTaLuumio, To oTobparkatoTcs
nporpamMmMmHble KHonkn «OTKPbITb» n
«3AKPbITb», KOTOpbl€ MO3BOASAIOT BbIMNOJIHUTb
onepauunto nepeknyveHns. (Obpatute
BHMMaHMe, 4TO 00bI4HO, TO €CTb NMpw
MPaBuWJIbHON NHANKALWUN NOJIOXKEHUSA OT
KOMMYTaALIMOHHOIO YCTPONCTBa, oTobparkaeTcs
TOJIbKO 04Ha U3 3TUX ABYX NPOrpaMMHbIX
KHoOMNoK: Hanpumep, ecnn onpeaeneHHoe
KOMMYTaLMOHHOE YCTPONCTBO YXKe
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5 OucneT4yep cMCTEM ynpaB/ieHNA /KOMMYTaLMOHHbIX YCTPONCTB

5.4 KOHTpO/Ib, MpuMep: NepeksitoyeHne BblkJyaTens

Pa30MKHYTO, 0TOOpakaeTcsi TONbKO
«3AKPbITb».)

Mocne Ha)kaTus NPOrPaMMHON KHOMKM

MoaTs

«3AKPbITb» oTobparkaeTcs AMasioroBOe OKHO
noaTBEPXAEHNS, KOTOPOE NpensATCcTBYeT
HEeYMbILLUJIEHHbIM ONepaunaM MepPEKOYEHNS.

QAL.3AKPbITb
Bbl yBepeHbI?

lMocne HaaTuna «ga» onepauuns
rnepekJloyYeHns BbIMOJIHAETCS.

— Ha oucnnee 0T06pa3I/ITC$|vHOBoe NoJIoXKeHune
0,000 A KOMMYTaLIMOHHOIr0 YCTPONCTBA (€C/iM TOJIbKO
0.000 A OHO 6bIJI0 JOCTUIHYTO B COOTBETCTBUN C
0.000 A CUrHaJsioMm obpaTHOWM CBA3N MO UHAUKALUN

MOJIOXKEHMWSA U MO UCTEYEHUN HACTPOEHHOT O

BPEMEHN KOMMYTaLun).

Bonee Toro, GpyHKUNSA NPOrpaMMHbIX KHOMOK
n3MepseTcs, U MNoSBAAIOTCA HOBble
pa3peLlleHHble onepaumm KoMMyTauun.

MRDT4-3.7-RU-MAN
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6 CncTeMHble aBapuiHble CUrHasbl

6.1

354

CucTeMHble aBapuMHbIe CUTHaNbI

Mocne akTuBauum (¢ noMmouwbto [MnaHnp_ ycTp_ 1 «CucTemM. aBapu. CUrHasbl . Pex » =
«NCM») B MEHIO aBapUMNHbIX CUTHANOB cucTeMbl [CnCcTeM. aBapu. CUrHasAbl] MOXKHO
HaCTpPOUTb C/edyoWme NnapamMeTpsbl.

* Ob6LLUVe HACTPOMKIN (BKOYEHME/BbIKIII0YEHE YNpaBeHNa Harpy3kon, BeibopoyHoe
Ha3Ha4eHuMe curHana, 6710KMpyloLLLEro YNpaBJ/ieHNE Harpy3Kom)

» CpeaHue 3HaveHns (5> «6.1 YnpasneHue Harpyskoii»)
o YnpaBJieHue Harpyskom (Tok),

* MakcuMasbHble (MMkoBble) 3HaveHns (<> «6.2 MuH. 1 MaKc. 3HaYeHns»)

* Koa(hpuumeHT NckakeHnn rapMoHuk (3awwmta THD).
ObpaTnTe BHMMaHMe, 4TO BCe MOPOroBbLIE 3HAYEHMS CledyeT HacTpamBaTb Kak
OCHOBHbIe.
YnpasneHue Harpy3K0|7|
YnpasneHune Harpy3komu
Harpyska — 3TO cpefHsas Be/IMYMHA TOKa UM MOLWHOCTU CUCTEMbI 3@ TOT WU NHON
nepuod (MpPoMeXyTOK BpeEMEHN). YNpaB/aeHne Harpy3Kom no3soaseT nogaep>XXmsaTb
60/1ee HU3KY NOTPEBHOCTL B 3/IEKTPOIHEPTI UM MO CPABHEHUIO C LeNIEBbIMU
rnokasaTtensamm, NnpeayCcMOTPEHHbIMUN JOMOBOPOM (C MOCTaBLWMKOM). MNpn NpesblLLeHNn
npefyCcMOTPEHHbIX OrOBOPOM LiesieBblX NOKa3aTenen NoCTaBLUNUKY 31eKTPO3IHepPrnm
npu4ynTaeTcs gonnaTa.
MoaToMy ynpaBfieHne Harpyskom noMmoraeT obHapyXuTb 1 n3bexxaTb CpeaHNX MUKOBLIX
Harpy3okK, KOTOpbI€ YHYUTLIBAOTCA NPU BbICTaBAeHNN cyHeTa. [Na CHUXKEHMA 3aTpaT Ha
Harpy3ky no Tapudy C y4eToM aHepronoTpebnieHnsa NMKOBbLIE HArpy3Ku A0/KHbI 6bITh NO
BO3MOXXHOCTU pa3HooBpa3HbIMU. DTO 3HAYUT, 4TO BONbLUINX OAHOBPEMEHHbLIX HAarpy3oK
cnepnyeT, No BO3MOXXHOCTU, n3beraTtb. YHT06bl NMOMOYL C @aHaIM30M HArpysku, Moaysb
yrnpaBJ/ieHNSA Harpy3KOoM MOXKET onoBeLlaTh NoJsib30BaTeNa NyTeM NoAayun aBapunHbIX
curHanoB. Kpome Toro, aBapuinHble CUrHasbl HArpy3Ku MOXXHO MCMNO/b30BaTh, Ha3Ha4MB
nx pene, 41obbl (€CNM NpuMeHnMO) obecneymBaTbh CHUXKEHNE HArPY3KMK.
YnpaBneHne Harpyskou Bkto4aeT B cebs cnepytoulee.

* Harpyska no Toky

B meHio [PaboTa / CTaTucTuka / Harpy3ka] oTtobpakaloTca hakTUYeCcKkme cpegHmne
3Ha4veHunsa (Harpysku). (CM. Takxe > «1.7 CTaTuCTUKa»).

HacTtpo#nka Harpysku

HacTpoika Harpyskm COCTOUT U3 ABYX LWaros. BeinonHUTEe cnepyiouee.

Lar : HacTtponTe obwme napameTpsbl B MeHto [[Nap_ycTp_/ CtaTtucTtmka / Harpyskal:
* HacTponTe ansa Tpurrepa 3HavyeHne «0nanT-Tb».
* BbibepuTe BpeMeHHYI0 pa3BepTKYy OJ1S1 «MPOMeXyTKa BPEMEHU>.

¢ YKaxunte, byneT N1 npoMexxyToK «(UKC» NN «CKOJIb3».
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* Ecnn npMeHnUMo, Ha3Ha4vbTe CUrHan c6poca.

6 CuCTeMHble aBapuUHble CUTHabI

6.1 YnpaBreHne Harpy3skom

BpeMeHHOWN nHTepBan (MPOMeXXyTOK) MOXeT 6biTb (PUKCUPOBAHHBLIM UM CKOMb3SLLMM.

Mpumep cpukcMpoBaHHOro npoMmexxyTtkKa: Ecnm 3agaTtb MHTepBana 15 MUHYT,
3aWNTHOE YCTPONCTBO paccynTaeT cpeaHuin TOK UM MOWHOCTb 3a npoweawmne 15

MUHYT 1 6yaeT 06HOBASATb 3TO 3HAYEHME KaXkable 15 MUHYT.

Mpumep (pMKCMPOBAHHOIO NPOMEXYTKa: Ecnv BbibpaTh CKOMb3ALMIA NPOMEXKYTOK U
3afaTb UHTepBan 15 MUHYT, 3aWMTHOE YCTPONCTBO ByAeT HenpepbIBHO PacCiNTbIBATL U

0bHOBNATL cpefHue 3Ha4YeHUs ToKa Man MOLWLHOCTU 3a npoweawne 15 MuHyT (camoe
HOBOE€ naMepeHHoe 3Ha4dyeHne 6y,u,eT MOCTOSIHHO 3aMeHATb CaMoe CTapoe).

OnvT-Tb —

1 2 3| 4 5 6 7 8 9 (10|11|12(13|14|15| 16| 17| 18
| ﬁ
I
. t-BbIA Tpes
BbluucneHvne cpegHen —| I 5 =
CKOJb3
—
1 2 3| 4 5 6 7 8 9 (10| 11|12( 13| 14| 15| 16| 17| 18
| —
I
. t-BbIg, Tpes_
BblyncneHue cpegHen —| I 5
CKOJ1b3
~
1 2 3| 4 5 6 7 8 9 110|11|12(13|14|15| 16| 17| 18
| —
I
o . t-BbIg, Tpes
0 BbliuncneHune cpegHen — | I — 5 =
Puc. 69:  KoHgurypaumnsi nHTepsasia = CKOJ1b3
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6 CncTeMHble aBapuiiHble CUrHasbl

6.2 MUH. N MaKC. 3HaYeHUs

BbluucneHne cpenHen BbluncneHne cpenHen BbluncieHue cpenHen BbluncieHue cpenHen

1 OnnTt-Tb 1 OnnTt-Tb 1 OnnTt-Tb 1

34|56 |7 (8|9(10|11|12|13|14|15|16| 17|18

E_F51

Puc. 70:

6.2

356

BbluncneHne cpegHen BbluncneHne cpegHen BbluncneHne cpegHen BblyncneHne cpenHemn
| I I I
e — — — ——— — ?_ ______ _— e — —— ——— —
. t-BbIO Tpes
BbluncneHve cpegHen — | O — o =

KoHpurypaumns nHTepsasia = (huKc

2 war:

* Kpome TOro, B MeHto [CucTeM. aBapu. curHaabl] Heobxoammo byneT HacTPOUTb
ocobble NapameTpbl Harpy3Ku.

e YKaxuTte, 0OSHDKEH NN NOAABAaTbCA aBapPUnHbIA CUFHAM Harpy3ku UM moaynb
[OJKeH paboTaTb B 6€33BY4YHOM pexunme («TpeB» = «aKT_» UIN «HEAKT »).

* HacTponTe noporosoe 3Ha4YeHune («yYcrtaBka»).

e EC/in npuMeHUMo, 3afanTe BpeMs 3aepXKn («t-Bbig») aBapunHOro curHana.

MUH. 1 MAKC. 3HaYeHuAa

3alMTHOE YCTPONCTBO TAaKXXE COXPAHSET NMMUKOBbIE 3HAYEHUS Harpy3Kn ANs ToOKa n
MOLLHOCTW. DTW NMoKa3aTeNn nNpeacTaBnstoT co60i MakCMMasbHble 3HAa4YEHUS C MOMEHTa
nocnenHero cbpoca 3Ha4YeHU Harpy3sku. NMUKoBbIE HAarpy3KM ToKa N MOLLHOCTM CUCTEMBbI
UMET METKY OaTbl U BPEMEHN.

TekyLimne n NMKoBble 3HAYEHUS Harpy3kn otobpakatoTcs B meHio [Map_ ycTp_/
CtaTtucTtuka / Harpyskal.

MUH. n MaKkc. 3Ha4YeHus

B meHio [PaboTa] oTobparkaroTca MMHUMasbHbIE (MUH.) N MaKCUMaibHble (MaKC.)
3HadveHus. (Cm. Takxke > «1.7 CtaTucTtuka»).

MuHuManbHble 3HAa4YEeHUA Nocne nocnepHero copoca: MMHMMabHbIE 3HAaYEHNS
MOCTOSHHO CPaBHMBAIOTCA C MOCAeAHUM MUHUMAJIbHbIM N3MEPEHHbIM 3Ha4YeHneMm
AaHHOro napameTpa. Ecam HoBoe MMHUMasIbHOE 3Ha4YeHne OKa3blBaeTCa MeHbLUe
rnocnepgHero, To nocnefHee obHoensetcs. B meHto [Map_ ycTp_ / CTaTucTukal MOXKHO
Ha3HauYnMTb curHan cbpoca.

MuHuManbHble 3Ha4YeHUA nocJsie nocnegHero copoca: MakcrMMasnbHble 3HAYEHUS
MOCTOAHHO CPaBHMBAIOTCA C NOCNeAHNM MaKCUMaJibHbIM U3MePEeHHbIM 3Ha4YeHneMm
OaHHOro napameTpa. Ecnm HoBoe MakCcMManbHOe 3HaYeHMe oKa3sbiBaeTcs 6onblue
nocnegHero, To nocnefHee obHosnsetca. B meHto [Map_ ycTp_/ CTaTucTukal MOXKHO
Ha3Ha4YMTb cUrHan cbpoca.
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6 CuCTeMHble aBapuUHble CUTHabI
6.3 3awwmTa OI'n

6.3 3awuTta OI'N

[N KOHTPONA KavyeCTBa 3N1EKTPOIHEPT NN 3aLLNTHOE YCTPONCTBO MOXKET
KOHTPOJZIMpPOBaTb Hanpsa>XeHne (nnHenHoe) n Tekywme Or'n.

B meHto [CucTeM. aBapu. curHansl / KHU] BbinonHuUTe cnegytoLlee.

* YKaxunte, byneT v nofaBaTbCsA aBapUnHbIN CUrHaN («TpeB» = «akKT_» WUan
«HEaKT_»).

e 3afanTe Noporosoe 3HavYeHune («YcraBka»).

* Ecnv npumeHnMo, 3afanTe BpeMs 3a4epXKKu («t-Bblg») aBapuUAHOro CUrHana.

MRDT4-3.7-RU-MAN MRDT4 357



7 PerucTtpaTopsbl

7 PeructpaTtopbl

Pene 3awmnTtel MRDT4 oCHaWeHO HECKOJIbKUMUN pernctpaTtopamMim, KOTOpble BbIMOJHAOT
cbop coobLieHnn )XypHana onpeaenieHHbIX TUMNOB (B SHEProHEe3aBUCMMOWN NaMAaTN):

» OyHKUMA CoobuieHns o camoamnarHocTuke (> «9.2 CoobieHus o
camoAmarHocTuke») obecnevymsaeTt c60p BHYTPEHHMX COOBLLEHUI YyCTPONCTBA
pPa3nnYHbIX TUAOB. TO MOryT ObITb, HaNnpuMep, cobbITNSA, CBA3AHHbLIE C
6e30MacHOCTbLIO (HanpuMep, BBOA HEMPABUJILHONO Napons) nnm coobeHuns no
YCTPaHEHNIO HENCMPABHOCTEN, KOTOPbIe HEMNOCPEACTBEHHO CBA3aHbI C
PYHKLMNOHANBbHLIMN BO3MOXXHOCTAMWU YCTPONCTBA.

3anncu MOXKHO OTKpPbITb B BeTBU MeHto [PaboTa / CamogumarHoctumka / CoobuweHnsal.

o OyHKUMA ABapuiiHbIn ocumnnorpad (> «7.1 AsapuiiHblii ocuunnorpad»)
[obaBnseT HOBYHO 3aNuCb AJ1S1 KaXKA0ro HOBOIro CobbITUS aBapMMHOIro HapyLLUeHNs
(HacTpoeHHOEe KaK CMrHan nycka).

3anncm MOXXHO OTKpPbITb B BETBU MeHto [PaboTa / Pernctp_/ ABap_ Ocu_].

Kpome Toro, ecnn gBakabl WEeNKHYTb Ha /oo 3annucy B OKHE «ABapUNHbIN
ocumnnorpad» B Smart view, MOXXHO COXPaHUTb AaHHble 3TON 3anncu B ann
*.HptDr, KOTOpbIN MOXXHO OTKPLITL B NporpaMmMmHom obecnedeHnu MK DataVisualizer
Ang rpany4eckoro aHanmsa.

» ®yHKUMA PeructpaTtop HencnpasHocTen (> «7.2 PeructpaTtop HencnpasHoCTEN»)
cobupaeT nHgopMauunto o cbosx (Hanpmmep, 0 NPUYNHAX OTKJIOYEHNS).

3anncm MOXXHO OTKpPbITb B BETBU MeHto [PaboTa / Pernctp_ / ABap.ocumn_l.

» ®yHKUMA PernctpaTop cobbituinn (> «7.3 PernctpaTop cobbiTuii») cobnpaet
OaHHble 06 N3MEHEeHNAX ABOMYHbIX COCTOAHUN U COCTOSAHMIN CHETHYNKOB Pa3/INYHbIX
moaysnen MRDT4, 4To6bl MOXXHO 6bIJ10 MONY4YUTL NpeacTaB/eHNe 0 HedaBHUX
cobbITuAX.

3anncm MOXXHO OTKpPbLITb B BETBM MeHto [PaboTa / Pernctp_/ 3an cob].

» ®yHKUMA PernctpaTtop BbinonHeHns (> «7.4 PernctpaTop BbINOAHEHNS»)
pUKcMpyeT 3Ha4YeHNA aHaIoroBbIX U3MEpPeHUn B TeveHne ornpeneseHHoro nepmnoaa
BpeMeHMU.

[ocTyn K CBOAHOM MHopMaLnNKM (BpeMEeHHON MeTKe, KONMYeCTBY 3anuncen) MOXXHO
nony4nTb B BeTBM MeHIo[PaboTa / Peructp_/ Per Tpa] .

Kpome Toro, ecnn gBakabl WeNKHYTb Ha CBOAHOW MH(OpPMaLnn B OKHE
«PernctpaTtop BbINMOJIHEHUSA» B Smart view, MOXXHO COXPaHUTb BCe AaHHble B hann

* . HptTr, KOTOpPbIN MOXXHO OTKPbLITb B NMporpamMmMmHoM obecneyernunn MK DataVisualizer
Ong rpadnyeckoro aHasnausa.
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7 PerucTtpaTopbl

7.1 ABapuiHbIn ocuwnanorpadg

7.1 ABapunHbIA ocumnnorpadcg

e 3arpy3ka (cymTbiBaHME) 3anmcen aBapunHbIX HapyLIEHN OCYLLEeCTBASETCS C
MOMOLLbIO MPOrpaMMHOro obecrnevyeHnsa o158 HaCTPOMKN N OLLEHKWN NapaMeTpoB
Smart view.

* 3anucu aBapuUnHbIX HapyLIEeHUA MOXHO NMpoCcMaTpmBaTb N aHaAIU3UPOBaTb C
rnomowbto MO DataVisualizer (3TOT MHCTPYMEHT BCerga ycTaHaB/MBaeTCa BMecTe C
MO Smart view).

* 3anucu aBapunHbIX HapyLweHnin MOXXHO nNpeobpa3oBbiBaTh B hanoBbIn hopMaT
COMTRADE c nomolubto MO DataVisualizer.

ABapunHbIi ocumnnorpadg pabotaeT c YacToTon 32 BbIOOPKN 3a UMK, ABapUNHbIN
ocumnnorpad MoxeT cpabaTbiBaTb Mo /lO6OMY M3 BOCbMWU HAaCcTpanBaeMbIX CUTHAsIOB
3anycka. 3anucb aBapUnNHbIX HaPYLLEHUNI COOEPXKUT 3HAYEHNA N3SMEPEHUN N BPEMSA A0
cpabaTbiBaHUA Tpurrepa. C nomoubto Smart view /DataVisualizer Ha 3KpaH B
rpapuyeckom Bnae MOryT BbIBOAUTLCSA OCLMAIOrPaMMbl aHasIOroBbIX (Hanps>XeHue,
Cuna Toka) 1 undpoBbIX KaHanoB (Tpacc). ABapuUnHbIN ocuuanorpad nMeeT eMKoCTb
MamMaTu, LOCTATOYHYIO OJ1 COXPAHEHUS OTPE3KOB COOLITUIA C MaKCMMaJIbHON
ONNTENbHOCTLIO A0 120 ¢. ABapunHbIN ocunanorpad MoXXeT COXPaHATb 3anmcu
ONNTENbHOCTLIO A0 15 ¢ (HacTpanBaeTcd nosib3oBaTesieM). Konm4ecTBo 3anncen
3aBUCUT OT pa3Mepa Kaxkaon 3anncu.

CYuTbIBaHNe 3anmucen aBapnnHbIX HapyLUIeHUNn

C nomoLubio MeHto [PaboTa / Peructp_/ Asap_ Ocu_] MOXXHO NpocMaTpuMBaTh
COXPaHEeHHbIe 3arnucy aBapunHbIX HapyLIEeHWNA.

C nomoLwbio MmeHto [PaboTa / Peructp_/ Py4_ nyckK] MOXXHO 3anyCKaTb aBapUNHbLIN
ocuwnnnorpadg Bpy4Hylo.

YananeHune zanucei o HapyLI€HUSIX € MOMOLLbLIO NaHeNn yrnpaBJ/ieHUs
C nomouubio MeHto [PaboTa / Peructp_/ ABap_ Ocu_] MOXHO BbINOSIHUTL Criegylollee.
* YOannTb 3aNnCu aBapUnHbIX HapyLLEHUNN.

e Mpun nomown «MPOMPAMMHBIX KHOMOK» «BBEPX» N «BHU3» BblOpaTb 3anncb 06
ABAPUNHbIX HAapPYLLUEHUAX, MOAJIexallyo yaaJleHunto.

* BbI3BaTb BMA NoApO6GHOro MpocMoTpa 3anmnci aBaprnHbiX HapyLeHN HaXaTmem
«[MPOrPAMMHOWN KHOTKW» «BnpaBo».

* MNoaTBepaunTb HaxxaTnem «MMPOFPAMMHOIN KHOMKW» «ynaneHuns».
* BBecTu naposib, a 3aTeM Ha)kaTb KHOMKY «OK».
* BbibepuTe 3anuncm ang ynaneHunsa (TeKyLLlyo nim sce).

* MNoaTBepaunTb HaxaTnem «NMPOrFPAMMHOIN KHOMKW» «OKs».

Hactponka aBapunHoro ocuunanorpaga

HacTpouTb aBapunHbIn ocumnnorpad MoxHO B MeHto [[ap_ ycTp_/ Pernctp_/ ABap_
Ocu_].
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7 PerucTtpaTtopsbl
7.1 ABapuitHbIn ocuwnanorpadg

HacTponTe MakCMMasibHOE BpeMS 3annucu cobbiTus aBapMnHoOro HapyLlueHumns. Ero MoXxHoO
HaCTPOUTbL C NOMOLLLIO NapaMeTpa «Makc pa3m ¢haviia», MakCMMallbHOe 3HavYeHune
cocTasnseT 15 ¢ (Bkao4vasa BpeMsa o 1 nocne cpabaTtbiBaHna Tpurrepa). Bpemsa oo m
nocne cpabaTbiBaHWA TpUrrepa A5 aBapumnHoOro ocumnnorpada yctaHaBamBaeTcs
(4epe3 napameTpbl «Bp_ 40 nycka» n «BpeMsi c/iexxeHUs») B NPOLEHTax oT 3Ha4YeHUs
napamMeTpa «MaKc pasm gaviia».

[ns 3anycka aBapunHoro ocumanorpada MoXXHo BbibpaTb 00 8 curHanoB. TpUrrepHble
CUrHanbl CBA3aHbl ornyeckon gyHkumen UINW. NMocne 3anncm cobbiTna aBapuimnHbIxX
HapyLlleHnn HoBas 3anncb He ByaeT BKOYEHa 00 Tex Nop, Noka He rnepecTaHyT
[eliCTBOBaTb BCE TpUrrepHble CUrHasbl, Bbi3BaBLUWE 3aMyCK Npeabliayuien 3anmcu.

Mpn ycnosun, 4to tT — NPOAO/IKUTENBHOCTb TPUITEPHOr0 CUrHana, a tMax = «Makc
pa3m ¢avinia», tPre = («Bp_ go nycka» - tMax), tPost = («Bpems ciexxeHuns» - tMax), To
hakTnyeckasa Nnpoao/HIKNTENLHOCTL ByaeT crenytowen.

» MaKkTuyeckoe BpeMs fo cpabaTbiBaHMS TpUrrepa BCceraa paBHo tPre

* CobbiTMe aBapMMNHOro HapyLleHns 3anncbiBaeTcs B Ted4eHne tEv, koTtopoe paBHo:
tEv = MuH.( tT, (tMax —tPre) )

* QakTmyeckoe Bpems nocse cpabaTtbiBaHMA Tpurrepa tRest pasHo: tRest =
MUH( tPost , (tMax —tPre—tEv) )

O4yeBNOHO, MOXET CNIYYUTbCHA, YTO, B 3aBUCMMOCTU OT (PaKTUYECKOW
MPOOO/IKNTENIbHOCTWN TPUIrepHoro curHana u tPre, tEv < tT, To ecTb cobbiTnE
ABapPUIHOIro HapyLleHna He ByoeT 3anmMcaHo NOJIHOCTbK. EQNMHCTBEHHBIN Crocob
CHU3NTb PUCK 3TOro (KpoMe Kak 3afaTb MeHbllee 3Ha4YeHne oaa napameTtpa tPre) —
3anaTb 6onbliee 3HavYeHMe O napameTpa tMax. Og4HaKo BC/IeACTBME 3TOM0 B MaMATH
BO3MO>XHO ByAeT COXpaHUTb MeHbLLE COObITUIA.

AHanNormyHbIM 06pPa3oM MOXKET 0Ka3aThbCs, YTO HE OCTAHETCA BPEMEHM nocse
cpabaTbiBaHuA Tpurrepa (T. e. tRest = 0). ObpaTUTE BHUMaHME, YTO MO UCTEYEHUN
HaCTPOEHHOro BpemMeHu tMax, paBHOIro «Makc. pa3mepy ¢avina», 3anucb Bceraa
OCTaHaBJ/IMBaETCH.
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Bonee Toro, cnegyeT onpenennTb AeNCTBUS aBapuUNHOIo ocLuuanorpada Ha cnay4ain,
Korga byaeT ncyeprnaHa eMKOCTb XpaHunuuwa. CnegyeT v aBTOMaTUYeCKU
nepesanncbiBaTh CaMble CTapble 3anucu («ABTO nepe3anncb» = «akT_») UIN COBCEM
NpekpaTUTb 3anuch («ABTO Nepe3anucb» = «HeaKT »), Moka NaMaTb He ByaeT o4YunLleHa
BPYYHYIO.
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7 PerucTtpaTtopsbl
7.1 ABapuitHbIn ocuwnnnorpadg

t-3an = makc pasm danna

Myck 1 = 3aw,.Tpes_
Myck 2 = -.-

MNyck 3 = -.-

Myck 4 = -.-

Myck 5 = -.-

Myck 6 = -.-

Myck 7 = -.-

Myck 8 = -.-

ABTO nepesanncb = aKkT_

Bpems cnexennsa = 25%
Bp_ Ao nycka = 15%

MaKc pa3M danna = 2s

Myck 1
1200 ms
1
0
o
t
Bp_ no nycka
300 ms
1
0
L
0
t
Bpemsa cnexXxkeHus
500 ms
1 - >
0
o
0
t
t-3an
2000 ms
1 - >
0
L
0
t
MaKc pa3M anna
2000 ms
1 - >
0
o
| 0 t

Puc. 71:

362

Mpumep BpeMeHHOV AnarpaMmbl PErMCTPATOPa aBapuiHbIX HapyLleHui |
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Myck 1 = 3aw,.OTkn
Myck 2 = -.-
Myck 3 = -.-
Nyck 4 = -.-
Nyck 5 = -.-
Myck 6 = -.-
Nyck 7 = -.-
Myck 8 = -.-
t-zan < makc pasm cdanna

Bpems cnexeHunsa = 25%

ABTO nepesanncb = aKT_

7 PerucTtpaTopbl

7.1 ABapuiHbIn ocuwnanorpadg

Myck 1 Bp_ 4o nycka = 15%
200 ms MaKC pa3M panna = 2s
-
1
0
-
t
Bp_ no nycka
300 ms
-
1
0
-
0
t
Bpemsa cnexxeHus
500 ms
-
1
0
-
0
t
t-3an
1000 ms
1
0
-
0
t
MaKc pa3midanna
2000 ms
-t m
1 ﬁ‘
o)
0 2
0 > °8J
o
| ¢ g
[a]

Mpumep BpeMeHHOV aAnarpaMmbl PErMCTPaToOpPa aBapuiiHbiX HapyLieHui Il
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7 PerucTtpaTtopsbl
7.2 PernctpaTop HeEMCnpaBHOCTEN

7.2 Perncrpatop HeucrnpaBHOCTEM
Ha3Ha4YeHue perncrparopa HeucnpaBHoOCTeH

Pernctpatop HEUCTIPaBHOCTEN COAEPXXNT KPaTKYO NHPOPMaLNIO O HEMCNPABHOCTAX
(Hanpumep, o NpUYMHaXxX OTKAYeHUA). KpoMe Toro, KpaTKylo MHoOpMaL Mo MOXHO
npoyecTb B uHTepdence NYM. 3To MOXKET NOMOYb NPV NPOBeAEHNN BLICTPOro aHaNn3a
cboeB. Mocne cbos, 4TobbI NPUBIIEYb K HEMY BHMMaHME NOMIb30BaTeNS, Ha Aucnaee
OTKpPOEeTCA BCMNJbIBalOWEee OKHO. PernctpaTop HemcripaBHoCcTe NpenocTasuT
MHdopmMaunto o npuymnHax cbos. C noMoLLbio aBapunHoOro ocumnnorpada MoxxHo byner
BbIBECTWN NOAPOOHLIN aHaNn3 NpnynH cbos (B BUOE oCLUNANOrPaMMBbl). 3annucu
HEeMNCNpPaBHOCTN U COOTBETCTBYIOLWME UM 3aMUCN aBaPUNHBLIX HAapPYLUEHUA COOTHOCATCS
cnepytownm obpasom: «HoMep HencnpaBHOCTU» U «HoOMep HeENncnpaBHOCTH
3N1eKTPOCeTU».

BpeMs n oAnTesnbHOCTDL

Bpemsa go BpeMs mexnay nepBbiM aBapuviHbiM curHasaoM («3aLy . Tpes_») U CUrHa oM
OTKJII0YEeHUS nepBoro oTk/ao4YeHns («3awy, . OTKI»).
Mepvopn Mepnon BpeMeHN OT pacTyLLero poHTa UMNynabCa CUrHasna obuiero

HencnpaBHOCTU cpabaTbiBaHUA («3aw, . TpeB ») A0 Najatowero poHTa obLiero curHana
cpabaTbiBaHUa. Cnenyet o6paTuTb BHUMaHMe, 4To obuiee cpabaTbiBaHME
aBnseTca obbveanHeHNEeM (M pasbeaMHEHUEM) BCEX CUTHAN0B
cpabaTbiBaHUA C MOMOLLbLIO JIOFMYECKON PyHKLMUN «nnm». ObLiee
oTKao4YeHne («3aw, . OTKA») CBA3AHO CO BCEMU OTKJIIOHEHUSAMUN JIOTN4ECKON
dyHKLUMen NIN.

364 MRDT4 MRDT4-3.7-RU-MAN



7 PerucTtpaTopbl

7.2 PernctpaTtop HencrnpaBHoOCTEN

Ha gmncnnen BbIBOAUTCSA BCMJibiBatoLLee OKHO.

WOODWARD
& svsTEm

High PROTEC EEE

3aw, . Tpes_
Mepvon HencnpaBHOCTH
1
0 >
Y : t
' |
|
3aw, . OTkn | :
. |
A ' !
| Bpems 0o oTK04EeHNS I
I< ......................... > I
1+ |
|
|
0 | >
0 t
AHanoroBble 3Ha4YeHUSA (perncTpayms) t-3apepx-13m.=0
| t-3ap0epxx-n3m.>0
1
0
| 0 I > !

3anucelBaTb D,aHHbIIF
3anucbiBaTb LaHHble

—~+
FaultRecorder_Z49

Puc. 73:  Pernctpatop HeNcrnpaBHOCTEWN: BPeMSA U AJINTE/IbHOCTb.

Pe>xum paboTbl peructpaTtopa HencnpaBHOCTEH
Kak cpabaTbiBaeT pernctpaTop HeUCrnpaBHOCTEN?

PernctpaTtop HeucrnpaBHocTey cpabaTbiBaeT Npu pacTyweM PpoHTe CUrHana «3aLy .
TpeB_» (obuwee cpabaTbiBaHMe). ObpaTnTe BHMMaHMe, 4TO «3aly . TpeB » (obiee
cpabaTbiBaHMe) CBA3aHO CO BCEMU CUMHalaMun cpabaTbiBaHUA IOrMYeCKon PyHKLNENR
WNWN. NepBbIn curHan cpabaTbiBaHMSA 3anNyCKaeT perncTpaTop HEUCMPaBHOCTEN.

B Kakovi MOMEHT MponNCxXoanT 3arnncb N3MEPEHNN HENCTPaBHOCTEN?

MN3MepeHna HencnpaBHOCTEN PErUCTPUPYIOTCA (3anmncbiBatoTCA) NOC/e KOMaHabl
pa3MblKaHUA. MOMEHT BpPEMEHN 3anncu N3MepeHunn (nNocsie OTKOYEHNS) MOXKHO Mpu
XKeNnaHnm oTCpoYnTb. [Ing aToro ncnonbsyertca napametp [MNap_ycTp_/ Perunctp_/
ABap.ocunn_/ 1 «ABap.ocuma_ . t-3a4epXX-u3M.». ITa HaCTPOMKa MNO3BONSAET NONYHYNUTb
6onee ToYHblE 3HAYEHUSA U3MEPEHUN (HanNnpUMep, MOXXHO YCTPaHUTb UCKaXKeHUS
N3MEepPEHNN, Bbl3BaHHbIE 3HAYNTESIbHLIMU MOCTOSAHHBLIMU COCTABASAIOLWMMN).

Pe>xumMbi
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7 PerucTtpaTtopsbl
7.2 PernctpaTop HeEMCnpaBHOCTEN

Ecnn Heobxoaommo co3naTb 3aNMCb HEUCMPABHOCTU, Aake ecnm obWwmnm curHan Tpesorun
He npuBes K OTKA4YeHuo, To Ang napameTpa [MNap_ycTp [/ Peructp_/ ABap.ocunn_/ ]
«ABap.ocunsa_ . Pexxum 3annucu» cnepyet 3afiaTb 3Ha4YeHUe «ABap. CUrHasbl U
OTKJIIOHEHUSA».

Ecnn aBapVII7IHbII7I CrHan, 3a KOTOPbIM He nocsieayeT CUrHaszl OTKAK4YeHNd, He O0JIKEH
npmnBoONTb K OTKJIKOYEHNIO, 3agjanTe ons napameTpa «Pexum 3arnucu» 3HavyeHune
«TONbKO OTKJIIOYEHUSA».

Korga Ha ancrinee B uHtepgevice NYM nosiBnsieTcs BCI/1bIBalOLLEE OKHO?

Takoe OKHO MOoSIBJSISIETCS MOCJe TOro, Kak McHe3HeT curHan obuiero cpabaTbiBaHUSA
(«3aw, . Tpes_»).

BpeMﬂ 00 OTKJIIO4HEHNA HE 6yp,eT OT06pa)KaTbC9|, eCJin CTrHa cpa6aTb|Bava, KOTOprVI
3alyCKaeT perncrtpartop HeMCHpaBHOCTeﬁ, oTrnpasiaeH gpyrmm Mmoagynem 3allnUThbl. 370
MOXET I'IpOI/I3OI7ITVI, €CJIN Ha HENCTNPaBHOCTb pearnpyeT HECKOJIbKO Mou,yne|7| 3alllnNThbl.

HeobxoAnMO NOMHUTL: HacTponkn napaMeTpoB (MOPOroBble 3HAYEHWS U T. 4.),
oTobparkaloLimecs B 3anmcu HENCNPABHOCTU, He SIBNAIOTCSA 3/IeMeHTaMy CaMO 3TON
3anmcu. OHKM BCerpa CYMTLIBAOTCS C TEKYLLMX HAaCTPOEK yCcTponcTBa. Ecnm okaxeTcs,
4TO HAaCTPOMKM NapamMeTpPoB, 0TobparkatoLMecs B 3anncu HENCMPaBHOCTU, Bbln
N3MeHeHbI, TO OHM ByyT OTMeYeHbl B 3anncu 3Be3404KON.

YT106bl M36€XKaTb 3TOr0, BbIMOJHANTE CNEAYIOLINE UHCTPYKL NN,
CoxpaHsanTe BCe 3anncn HEUCNPABHOCTEN B JIOKaJIbHOW CETU/HA XXECTKOM OUCKe nepen,

No6bbIM N3MEHEHNEM NapaMeTpoB. [Mocne N3MeHeHNsa yoansanTe 3anucu
HEeNCnpaBHOCTEN B permcTpaTope HENCNpaBHOCTEN.

366

lMamsaTte

MocnenHaa coxpaHeHHas 3anncb HEUCMPABHOCTU XPaHUTCSA B perucrpaTope
HencripaBHOCTEV B 0TKa30yCTONYMBOM pexxume (gpyrue 3anncm XpaHAaTcsa B NaMaTy,
3aBNCMMOI OT BCNOMOraTesIbHOro NMTaHns 3almnTHoro pene). Ecnm ceobogHan namMsaTh
CUCTEeMbl 3aKOHYMNacCk, HOBas 3anucb byaeT 3anmMcaHa noBepx camonm ctapon (no
npasuny ctekoson 3anncu FIFO). MoxxHo coxpaHuTb Ao 20 3anuncen.

Kak 3akpblTb BCrJ/ibiBawLiee OKHO?

Ha>kaTb NporpaMMHyto KHOMKY «OK».

Kak 6bICTPO BbISICHUTb, NPUBES /i COOV K OTK/IIOYEHNIO?

B MeHl0 NpocMoTpa permcrtpaTopa HeEMCNpaBHOCTEN, cbon, NpMBeALINE K OTKJIKOYEHNIO,
0603HayvalTCA 3HAaYKOM« 5 » (CrnpaBa).

O kakom cboe cBnaeTesibCTByHOT AaHHbIe BO BCriJlbiBarwoLUleM OKHe?

Ona caMmbix nocnegHuUx HeVICI'IpaBHOCTeI7I.

Comep>xnMoe perncTrpaTtopa HemcnpaBHOCTeN

PerncrtpaTtop HemcnpaBHOCTEN COOEPXUT caeaylowyo nHdopmauuio:
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7 PerucTtpaTopbl

7.2 PernctpaTtop HencrnpaBHoOCTEN

YacTtb 1: O6imue cBepeHusn (He 3aBucAwme ot (PyHKLLMU 3aLLUThI)

HaTa n BpemMs [JaTa n BpeMsa HENCNPaBHOCTU
Yucno cboes DTOT CHETUUK YBENYMBAETCH Nocsie Kaxkaoro cbos («3awy . Tpe_«)
Yucno cboes cetu ITOT CHETYMK TaKXXe YyBEIMYMBAETCA NOC/E Ka)Xoro cpabaTtbiBaHNA

«3auy . TpeB », KpoMe AlB (3TO OTHOCUTCA TOJNIbKO K YCTPONCTBaM,
obecneynBaloMM aBTOMAaTUYECKOE NMOBTOPHOE BKJIOYEHNE).

AKT yCT AKTMBHaga rpynna ycTaBok
Mepuopn Mepnon BpeMeHU OT pacTyLLero poHTa UMMNynbCa CUrHasna obuiero
HencnpaBHOCTN cpabaTbiBaHUA («3aw, . TpeB ») A0 Magatowero ypoHTa obuiero

curHana cpabatbiBaHus. Cneayet o6paTuTbh BHMMaHMeE, 4To obuiee
cpabaTbiBaHNE aBNsdeTCcs 06beANHEHNEM (MK pa3befNHEHMEM) BCEX
CuUrHanoB cpabaTbiBaHMSA C MOMOLLLIO JIOFNYECKON YHKLUN <USIN>.
Obuiee oTkAoYeHMe («3aly, . OTKI») CBA3aHO CO BCEMU OTKJIIOHEHUSAMU
norvdeckon pyHkumen NJIN.

Bpems oo Mepunon Mexxay curHasom cpabaTbiBaHUS N OTKOYeHNneM. Heobxoaommo

OTKJIIOYEHUSA MOMHUTL: Bpems 0o oTKAo4YeHMS He ByaeT oTobpa)kaTbCs, ecniv nepBoe
cpabaTbiBaHNE N NepBOe OTKJIIOYEHME 3aNyLEHbl Pa3HbIMU MOAYISIMU
3alUMThI.

Cpab Ha3BaHuMe MoOyns, KOTopbI cpaboTan NepBbIM.

OTKn HasBaHne Moayns, KOTOPbLIA NepBbIM MoAas KoMaHAy OTKJII0YEHUS.

AKT_Apn_Habop Ecnn ncnonb3syetca Habop aganTuBHLIX NapaMeTpoB, byaeTt

oTo6parkaTbCsi HOMEpP aKTMBHOW Fpynnbl NapamMeTpoB.

Yactb 2: CBeaeHusa 0 hyHKUMUAX 3aLLUThl, C MOMOLLbIO KOTOPbIX Ob1/1 06Hapy>xeH cH6omn

Hanpumep, Tun B aTonm YacTu npeanaraloTCa CBEAEHUS, 3aBUCALLME OT 3aLLUMTHOrO
HencnpaBHOCTU MOAYIA.

K npumepy, ecnun peydb naet o pyHKUNAX n3brpaTenbHOM 3anThl das,
NPUBOAATCHA U faHHble 06 OTAENbHbIX ha3ax.

YacTtb 3: CBepgeHus, 3aBUCALLME OT 3aLLUMTHOro yCTPOMUCTBA

|/|3Mep6HHbIe OTO6pa)KEHVIe Pa3/INYHbIX 3HaYeHNNn n3MepeHna Ha MOMEHT
3Ha4eHn4d OTKJIto4eHns (nnm 3aE€PXKN OTKIKOHEHNA B 3aBUCUMOCTHN OT
YCTAHOBJIEHHbIX napaMeTpOB).

Habop AaHHbIX 3aBUCUT OT AOCTYMHbIX AN 4AaHHOMO KOHKPETHOro
YCTPONCTBA N3MEPSAEMbIX BEJINYMH.

Kak ocywiecTBnaeTcs HaBuraums no 3anncsiM perucrparopa HeucnpaBHocreﬁ?

HaBuraumsa no 3anucaMm permcrtpatTopa HemcnpaBHOCTEM Knasuwia
Bo3BpaT K okHy 0630pa. <
Cnepyrownin (BepxHUin) 31€MEHT B 3aNUCN HEUCNPABHOCTMN. A
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7 PerucTtpaTtopsbl
7.2 PernctpaTop HeEMCNpaBHOCTEN

HaBurauusa no 3anuceaM perucrtpatopa HeMcnpaBHOCTEH Knasuwia
MpedbiayLias 3anmcb HENCMPaBHOCTM. »p]
Cnepyowmn (HUXHUN) SN1EMEHT B 3annCy HEUCMPABHOCTU. v

Kak BbINOJIHAETCA CYUTbIBaHNEe AaHHbIX perucrparopa HeuMcripaBHOCTEH Ha
naHesnun ynpassieHunsa?

CyMTaTb NOKa3aHUs perncTpaTopa HeMCNpaBHOCTEN MOXXHO ABYMS crocobamu.

e BapuaHT 1: B uHTepgence N4YM BcnnbiBaloT CBEAEHUSA O HEUCMPABHOCTU (TaK Kak
MMesiI0 MeCTO OTKJIloYeHNe).

* BapuaHT 2: MeHIo pernctpaTopa HENCNPaBHOCTEN BbI3bIBAETCS BPYYHYIO.
BapuwaHT 1 (cBEneHUSA 0 HEMCMIPaBHOCTM BCM/IbLIBAKOT Ha ANCIIEE)
* MpoaHann3npynTe 3anmcb C MOMOLLLIO MPOrPaMMHbIX KHOMOK «A» U «W>».
* 3aKpoKnTe BCMJbiBaloL,ee OKHO MPOrpaMMHON KHOMKoOM «OK»,
BapunaHT 2.
* BonanTe B BeTBb MeHto [PaboTa / Pernctp_/ ABap.ocumn_].
* BbibepuTte 3anncb HENCNPABHOCTW.

* MpoaHann3npynTe 3anmchb C NOMOLLbIO MPOrPAMMHbIX KHOMOK «A>» U «W>»,
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7 PerucTtpaTopbl

7.3 PernctpaTop cobbiTumn

7.3 Peructpatop coObiTui

PernctpaTop cobbiTuin MmoxxeT peructpupoBaTb A0 300 cobbiTuin, Npy 3TOM NocigeHne
(MUHKUMYM) 50 coxpaHeHHble CObbITUSA PErMCTPUPYIOTCA B OTKA30YCTONYNBOM pexnme.
Bce 3anuncu cobbiTuin coaep>kaT creayroLlyo MHPopMaLuto:

CobbITUSA PErncTpupyoTcsa caeayrimmMm obpa3om.

Homep 3anucu

Homep ownbkun

Yuncno cboeB ceTun

HaTa 3anucu
Ha3BaHue moayn4

CocTosHuMe

MopsAaKoBbI HOMEP
Homep NoCTOAHHOW HENCMPaBHOCTW.

DTOT CHETYMK YBEINYMBAETCA Ha eANHULY NPX Ka>kaoM
nocnepyouwem obuem cpabaTtbiBaHUM («3aLy . Tpes_»).

Cbou ceTn MOryT NMeTb HECKOJIbKO HOMEPOB.

DTOT CHETHUK YBEJIMYNBAETCS Ha €AMHMLY NPU KaXkaoM
nocneaytoulem obuem cpabaTbiBaHUN.

(WckntoyeHme - ATIB: 3TO OTHOCUTCSH TOJIbKO K
ycTponcTeaM, obecneynBatoLLiM aBTOMaTU4yeckoe
MOBTOPHOE BKJIIOYEHNE).

MeTka BpemMeHHn
YTO n3meHunnocsL?

M3MeHeHHOoe 3HaYyeHune

CyluecTByeT TPy pa3HbiX Klacca cobbiTUA.

* U3MeHeHue BBONYHOIO COCTOSIHMS OTObBpa>kaeTcsa cnepyiownm obpasom:

* 0->1 ecnn curHan pumsndeckn naMeHseTcs ¢ «0» Ha «1».

* 1->0 ecnun curHan PuUsnHeckn N3MeHseTcs € «1» Ha «0».

* YBenmyeHmne cyeTymka oTtobparkaercsa cnegyowum obpasom:

¢ CTapoe CcoCcTosiHME cHyeT4YMKa -> HoBoe cocTossHMe cyeTHYuKa (Hanpumep 3->4)

* U3MeHeHHne HeCKOJIbKMX COCTOSAHUI oTobpa>kaeTcsa cnenyiowmMm obpasom:

e CTapoe cocTosiHMne -> Hosoe cocTosHmne (Hanpumep 0->2)

CyuTbIBaHMe 3anucen perucrpaTtopa cobbitmi

e BonanTe B BeTBb MeHto [PaboTa / Pernctp_/ 3an cobl].

¢ BbibepuTte cobbiTme.
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7 PerucTtpaTtopsbl

7.4 PerncTpaTop BbIMOJIHEHNA

7.4 PerucrtpaTop BbiNOJIHEHUA
C4YuTbIBaAHNE 3alMucen peruncTpaTtopa BbiMNOJIHEHNA
PerncTpaTop BbINOJIHEHNA COXPAHSAET U3MEPEHHbIE AaHHbIe N0 Mepe NX PasBUTUS BO
BPEMEHMN.
* BonanTe B BeTBb MeHIo [PaboTa / Pernctp_/ Per Tpal.
* Ha maHenu ynpaBseHns otobparkatoTcsA CBOAHbIE AaHHbIE (BpeMeHHasa MeTKa,
KOJIN4eCTBO 3anuncen).
B cnny TexHunyveckux orpaHnydenmnn XXK-gucnnes nogpobHbiX 3anMCaHHbIX AaHHbIX
He oTobparkaeTcs.
e OpgHako B MO Smart view MOXXHO ABa>kAbl LLESKHYTb 3anmncb CO CBOAKOMN, Y4TO
MO3BOJINT 3arpy3uTb aHasIOroBble AaHHble ¢ ycTponcTBa MRDT4 1 cOXpaHuUTb UX B
dann (c pacwmpeHmem *  HptTr).
Mocne MoXxxHo ByaeT oTKpbITb pann * . HptTr c nomowbto DataVisualizer. MoapobHoe
onncaHme cM. B pykoBoacTse K DataVisualizer.
Hacrtpo#ka perncrtpartopa BbINOJIHEHNA
HacTpouTb peructpaTop BbIMOJIHEHMUA MOXXHO B MeHIo [[Map_ ycTp_/ Peructp_/ Per Tpal.
[MpoMeXXyTOK BpeMeHU onpegenseT pacCToOAHNE MeXAY TOYKaMnN n3MepeHus.
Ons 3anncm Mo>XHO BbIGpaTb 00 OECATU 3HAYEHWNA.
Per Tpa TrendRecorder_Y01
Per Tpa . >
Pa3peLu 1
60 min
30 min
15 min
10 min
5 min
Per tpa .
TpeHal PernctpaTop TpeHaa
HeT NMpucs_
1..n_Cnnc_ Ha3H_ >
Per Tpa .
TpeHnl0
HeT NpuUcB_
1..n_Cnnc_ Ha3H_ >
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ObLee onucaHne

YcTporcteo MRDT4 cooep>XnT nporpamMmMumpyemble Jioru4yeckne ypasHeHunsa ons

MporpaMmMupyemMas sioruka

8 MporpamMmMmupyemas noruka

NPOrpaMMmMPOBaHNS BbIXOAHbLIX pene, 6/T0KUPOBKN 3aLLUTHBLIX QYHKLMIA 1 CO30aHMNS
COBCTBEHHbIX NIOrNMYECKNX (OYHKLMIA B pene.

Jlornyeckas cxema no3BoNseT yNpaB/isaTh BbIXOAHbIMU peJsie Ha OCHOBAHUM COCTOSIHUS
BXOZ0B, KOTOPbIE MO)XHO BbibpaTb B CNUCKE Ha3HavyeHuUn (cpabaTbiBaHMe 3aLMTHbIX
(PYHKUNA, COCTOAHMSA 3alUTHbIX PYHKLMIA, COCTOSAHUSA BbIKJlOYaTENIe, CUCTEMHbIE
aBapuiiHble CUrHasbl U BXoabl Mogynen — cM. pasgen > «1.3 Moaynu, HacTpokuy,
CUTHaJbl U 3HAYEHUS»).

Jlornyeckmne ypaBHeHUSA MOXXHO KacKagupoBaTb, T. €. UCNOJIb30BaTb BbIXOAHbIE CUMHasbI

OLHOIO U3 HUX B KA4YeCTBE BXOAOHbIX O4J1S APYrUX.

Tun BbIBUPaeMOro NOrMY4ECKOro 3ieMeHTa

3nem BbIX

Bxon 1 —

*)

Bxop 2 —

*)

nnn

HE-N

Bxon 3 —

*)

HE-UN

Bxon 4 —

*)

Talnimep BbIX

KBUT 3aMK —

*)

Tanmep Bbig
t t Habop
1 2 *) s Q
M
t1 = »t-Bblf BK/I« gﬁpoc 3

ty = »t-Bbif BbIK/I«

*)

NHBEepTUPYOLWMIA HacTpanBaeMblii mapaMeTp

Puc. 74:  0O630p npuHuuna.
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8 MNporpammMmupyemas norvka

ny

LogicMain_Y02

ny = ny[1l...[n]

ny .
Bxoal

HeT NpucB_

1..n_Cnuc_ Ha3H_

ny .
NHBepcual

aKT_

HeakT_

ny .
Bxon2

HeT NnpucB_

1..n_Cnuc_ Ha3H_

L1

ny .
NHBepcna2

aKT_

HeakT_

ny .
Bxoa3

HeT NpUcCB_

1..n_Cnuc_ Ha3H_

SnemMeHT

NY . Snem BbIX

n

nnn

HE-N

HE-nn

ny .
WNHBepcna3

aKT_

nnn
HE-W
HE-nn

JY . Taimep BbIX

Tawnmep Bbig

t-Bbla BK t-Bbif BbIKA

S

HeakT_

ny .
Bxon4

HeT NpucB_

1..n_Cnuc_ Ha3H_

ny .
NHBepcuasd

aKT_

L1

HeakT_

ny .
NHBepT ycT

aKT_

HeakT_

ny .
KBuUT 3amMK

HeT MpucB_

1..n_Cnuc_ Ha3H_

ny .
NHBEpTUP KBUT

aKT_

Ny . Beixopn

Ny . Beixoa uHBepT

—— Rl Qo

HeakT_

Puc. 75:

HAocTynHsbie wnio3sl (onepaTtopsbl)

lMoapobHbIvi 0630p — 0bLyas 1orn4eckas cxema.

B norn4yeckom ypaBHeHUY MOryT UCMOJIb30BaTbCA C/efyloLlime LWo3bl:

Puc. 76:

372

&

&

HE-N

HocTynHeie wio3bl ¢ Mmogyaamu J1Y[x].

=1

LogicMain_Y03
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8 MporpamMmMmupyemas noruka

BxonHble CUrHanAbl
Ha BxoAbl LLUJI03a MOXKHO Ha3Ha4YMTb 00 4 BXOAHbIX CUTHANO0B (M3 CNMCKa Ha3HAYeHUn).

Mo XKenaHuto Kaxkablil U3 4 BXOAHbIX CUrHAI0B MOXKHO UHBEPTUPOBATL (BbIMOJIHUTb
JIOTMYECKYI0 OrMepaLunto oTpuLaHus).

BpeMmeHHOH W03 (3agep>XKa BKJIIOYEHNSA N 3a0epP>XKa BbIKJIIOYEHHNA)

0na BbIXxO4a LLI03a MOXKHO Ha3HauYuUTb 3a4epXKY. MOXXHO 3a4aTb 3a4epP>XKKY BKJIIOYEHNS
N BbIKJTIOHEHUA.

3aMbIKaHue

Jlornyeckune ypaBHeHMs NoCbIAlOT ABa curHana. CurHanbl pa3soMKHYTOro U 3aMKHYTOro
COCTOSIHMSA. 3aMKHYTbIN BbIXOAHOW CMIHA Tak)Ke MOXKHO UCMOJIb30BaTb Kak
NHBEPTUPOBAHHbIN.

Ons cbpoca curHana 3aMKHYTOFO COCTOSIHUS HY>XHO Ha3Ha4YUTb cUrHan cbpoca us
CcnncKa Ha3HayeHuin. CurHan cbpoca Tak)Ke MOXKHO UHBEPTUPOBATbL. 3aMblKaHUEe 3aBUCUT
OT NpuopmnTeTa cbpoca. DToO 03HAYAET, YTO CMrHaN cbpoca ABNAETCS NPUOPUTETHbLIM.

Kacxa,qnposaﬂue Jlorn4eckKkmx BbixonosB

Yctponcteso MRDT4 onpeanenseT COCTOSAHUE BbIXOA0B JIOFTMYECKUX YPAaBHEHUNIN, Ha4YMHas C
JIOrM4eCKOro ypaBHeHns 1 00 NOrnMYecKoro ypaBHEHUS C cCaMbiM 60bLLINM HOMEPOM.
Limkn onpeneneHns coctosHua (ycTponcTea) 6yaeT NoCTOAHHO MOBTOPSATLCS.

Ona CpoYHbIX nMpoLeccos Takon BO3paCTaI'OLLI,VII7I nopAaAnoK onpenesieHna MoXXeT
npeacTaBnAaATb MHTEPEC, Korga BbIXOOHOM CUrHan noboro ns nornyecknx ypaBHeHI/IIZ
(T.e. pe3ynbTaT ero Oﬂpe,ﬂ,eﬂeHl/lﬂ) NCnoJib3dyeTcd B Ka4deCTBe BXOOAHOIo CUurHaszia an4d
OPpYyroro normn4eckoro ypaBHeHus. C TeXHNYECKOoM TOYKMN 3peHuns nogobHoe
KaCKagnpoBaHMe norn4ecknx ypaBHean7| MOXXHO peajin30BaTb KaK B BO3pacCTalolWweM,
TaK N B y6bIBa}OLLI,eM nopsagke.

* B3pacTalowmm nopsanoK 03Ha4yaeT, YTO HEKUIM BbIXOOAHOW CUrHa M NOCTyMnaeT Ha
BXOJ OAHOM0 U3 JIOTMYECKNX YpaBHEHNN C Boslee BLICOKMM HoMepoM. Ha
npuBeAeHHOM HuxXe rpaduke > Puc. 77 npusoanTcs npumep, Korga pesyabTaT
Jlorn4yeckoro ypasHeHus J1IY1 ncnosib3yeTcs B Ka4yeCcTBe BXOOHOI0O CUrHasia ons
Jlorn4yeckoro ypasHeHusa J1¥2.

(3pecb: «J1¥2 . Bxog 1» = «J1Y1 . Bbixon»)

* Hucxopsawias nocnenoBaTesIbHOCTb 03HAYAET, YTO HEKMIA BbIXOAHOW CUrHAnN
MoCcTynaeT Ha BXO4 OAHOIM0 U3 NOrMYeCKnX ypaBHEHU C ME@HbLUUM HOMepOoM. Ha
rpacduke > Puc. 78 npusoauTca npumep, Koraa pesynbTaT N0rMYeckoro
ypaBHeHUs JIY3 ncnosb3yeTcsa B Ka4yeCcTBe BXOLHOI0 CUrHasa Ass JIorm4eckoro
ypaBHeHus J1Y2.

(3pecb: «J1¥2 . Bxoa 4» = «J1Y3 . Bbixon»)

/1 BOo3pacTaloLwmii, 1 yBbIBaOLWMIA MOPAAKN MOXKHO He TOSIbKO UCMOb30BaTh, HO U
KOMBMHMPOBaTL, MPU 3TOM pa3HuLa byaeT 3aMeTHa He cpa3y. OHaKO, Kak MOKa3aHo B
paspenax > Puc. 77 u 5> Puc. 78 Huxe, 6narogaps onpeneneHnio COCTOSHNUIA BCex
ypaBHEHUI1 B BO3pacTaloLleM nopsake dakTudeckme paboyme 3HavyeHuUs, NocTynaowme
Ha Bxon ntoboro U3 HUX, ByayT MHOM CTENEHU 3PeNoCTHU.
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8 MNporpammMmunpyemas norvka

KackagupoBaHune s1orn4ecKkmx ypaBHeHm? B BO3pacTaoLyeM nopsapgkKke

KackagunpoBaHMe B BO3pacTatoLLEM NOPALKE 03HAYAET, YTO BbIXOLHOW CMIHaAN
«JIOrn4yeckoro ypaBHeHus k» ncnonb3yeTcs Kak BXOOHOW CUTHaN «JI0rM4eckoro
ypaBHeHMs n», npu 3ToM k < n.

MOCKONbKY COCTOSAHMS BbIXOAHbIX CUTHAJIOB BCEX JIOTMYECKUX YPaBHEHW onpenensioTcs
B BO3pacTalolleM Nnopsiake, COCTOSHUA BbIX0A4a «JIOFMYEeCKOro ypaBHeHus k» (T. e.
BXOZIHOIO CMIHasla «JIOFMYECKOro YPaBHEHUS N») U «JIOTMYECKOro YpaBHEHUS n»
onpenensitoTcs N 06HOBASAOTCS B X04€ OJHOIr0 U TOro »xe paboyero UMkna.

LogicMain_E04

- 1
OOHOBJIEHUE B TOM XK€ LUKJIe OLLeHKU | O6GHOBMTBb B CJ/iefyioLeM LuKse
OUEeHKM (Bbigep>xkKa 1 uukn)
Nyl . Bxoal JIY1 . Bxonl
NY1 . Bxop?2 NIY1 . Bxog?2
NIVl . Bxoa3 ny1 Beixon 1 NIY1 . Bxoa3 ny1 Beixon 1
i JY1 . Bxop4 QY1 . Bxop4
= =1
T ©
o o :
E ¢ { E ¢ 1
o 1 () |
n ! 0
n 0
— —
© , (]
T | T
0 NY2 . Bxoa2 i o Ny2 . Bxoa2
= - Beixog 2 =2 Bbixon 2
) Ny2 . Bxoa3 ny2 x NIY2 . Bxoa3 ny2
' -1 ~ _—
Ny2 . Bxon4 Y2 . Bxopn4
1
i ny80 NY80
1
1
Puc. 77: KackagupoBaHue B BO3pacTakLleM rnopsake.

374

KackagupoBaHue norn4yeckmux ypaBHeHUi B ybbiBaloLueM nopsaanke

KackagupoBaHue B ybbiBaloLeM nopsiike 03Ha4YaeT, YTO BbIXOAHOW CUrHA
«JIOFMYECKOro YpaBHEHUS N» UCMOJIb3YeTCst KaK BXOAHOW CUMHAM «JI0rM4eCKOoro
ypaBHeHus k», npu aTom n > k.

Ho MoCKOoJIbKY COCTOSIHUSA BbIXOAHbIX CUTHAJI0B BCEX IO MYECKUX YPABHEHUN
onpeaensitoTCca B Bo3pacTalolleM Nopsake, npu onpeaesieHnn CoOCTOSHUSA «JI0OFMYeCcKoro
ypaBHeHus k» NCrosb3yeTcs pesysibTUpyoLlee COCTOSHNE BbIXOAa «JIOFM4eCKOoro
ypaBHEHUS n» 13 npeabiayuiero paboyvero uukna.
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8 MporpamMmMmupyemas Joruka

LogicMain_EO05

OOHOBJIEHUE B TOM XXe LUKJIe OLeHKHU OOHOBUTH B C/IeAYIOLLEM LUKJIE OL,eHKHU
(Bbigep>xka 1 umkn)
J1Y1 . Bxoal JIY1 . Bxoanl
= NY1 . Bxog2 = JIY1 . Bxop2
'g Ny1. Bxon3 ny1 Bbixoa 1 'g NIY1 . Bxoa3 %1 Bbixon 1
E NV1 . Bxoad E  5v1.Bxops
© . Bxop, ® o it
n 0
n [q)
— —
o )
T - T -t
o o
2 2
b -]
'
=~ V2 . Bxoa2 Y2 . Bxon2
Beixon 2 Bbixon 2
Ny2 . Bxon3 ny2 N1Y2 . Bxoa3 ny2
Y3 . Bxoal Ny3 . Bxonl
Ny3 . Bxopn?2
JNIY3 . Bxon2 Bbixog 3
Bbixoa 3 Ny3 . Bxoa3 ny3
Ny3 . Bxon3 ny3
Ny3 . Bxon4
J1Y3 . Bxon4
nyso ny8o
Puc. 78: KackaaunpoBaHue B Bo3pacTaroLlleM rnopsgke.

B npeacTaBneHHOM Bbille npumepe > Puc. 78 ansa «normyeckoro ypasHeHus 2»
NCMONb3YITCA COCTOAHNA BbIXOA0B ABYX APYrNX YPaBHEHNN — «JIOFNYECKOro
ypaBHeHUs 1» N «Norn4eckoro ypasHeHus 3». Pe3ynbTaT «/10rM4eckoro ypaBHeHus 1»
ncnosb3yeTcsa B Bo3pacTaloLweM nopsake n, caefoBaTesnbHO, onpeaesneH B Xo4e Toro xe
paboyero uukna. PesynbTaT «/Iorm4eckoro ypasHeHus 3» ncnosib3yeTcs B ybbiBatoLem
nopsiike u, caefoBaTesibHO, onpefeneH B Xxoae npeabiayuero paboyero umkna.

Mporpammupyemas sormka Ha naHesam

HenpaBun/ibHOE NPUMEHEHNE NOTMYECKUX YPABHEHUI MOXKET NPUBECTM K TPaBMaM Uin
NOBPEXAEHUI0 3/1eKTPoobopy LOBaAHUS.

He ncnonb3ymnTte nornvyeckne ypaBHeHUs, eCim He MoxxeTe obecneynTb be3onacHyto
paboTy.

Kak HacTpouTb Jloru4yeckoe ypaBHeHme?

e OTKponTe MeHto [Jloruka / JIY x].
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8 MNporpammMmunpyemas norvka

¢ 3ajanTe BXOAHble CUrHanbl (Mpn Heo6X0ONMMOCTN NHBEPTUPYNTE NX).
* [pn HeobxooMMOCTN HacTponTe Tanmepsbl («J1Yx.t-Bbig BK/1» U «J1YX.t-Bblg BbiKJ1»).

e ECAn ncnosb3yeTcs 3aMKHYTbIN BbIXOAHOW CUrHan, HasHaybTe curHan cbpoca ans
cbpoca Bxona.

¢ Ecnum noTpebyeTcsa KackagupoBaHue JIOrMYeCcKUX ypaBHEHUN, CnefyeT MOMHUTb O
BPEMEHHbIX 3aepXKax (LMKnax), BO3HMKAOWMX NP NCNOJIb30BaHNK ybbiBatoLLEro
nopsgka. (Cm. > «KackagupoBaHue f1Iorm4eckmnx BbIXo40B».)

* B okHe oTobparkeHns cocToaHua (NyTb MeHo: [PaboTa / OTobpakeHne cocTtosaHms]),

MO>XHO NMPOBEPUTL COCTOSIHME JIOFMYECKNX BXOL0B U BbIXOLOB JIOFMYECKOro
ypaBHeHUs.
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9 CamMmoauarHocTuka

9 CamoamnarHocTuka

3alWMTHbIE YCTPOMCTBA NPOBEPSAIOT camu cebst Ha NpeaMeT HaIM4Yns HeMCnpaBHOCTEN B

X0[le HOPMabHOWM 3KCMyaTauun 1 Ha 3Tane 3anycka.

CaMonpoBepKa B YCTPOUCTBaX

ObbekKT

dTan 3anycka

ONNTenbHOCTb LUK 3alUThI
(MporpaMMHbIN LK)

KoHTponb obMeHa AaHHbIMK
MeXay riaBHbIM NPOLECCOPOM
M UNPOBLIM CUFHAIbHbLIM
npoueccopom (LLCI)

AHanoro-umnepposon
npeobpasoBaTenb

KOHTPOJIb LLENOCTHOCTM
OaHHbIX NoCne OTKJIYeHnS
WCTOYHMKA NUTaHUS
(Hanpumep, Npon3oLWIo
OTKJIlOYEeHNEe UCTOYHUKA
MUTaHWSA NPUN N3MEHEHUN
HaCTpoOeK napamMeTpoB)

LlenoCTHOCTb AaHHbIX B Lles1IOM

MRDT4-3.7-RU-MAN

NcnonHutenb

KoHTponnpyeTcs
ANNTEeNbHOCTb (fonycTuMoe
BpeMsi) hasbl 3arpysKu.

MakcrMManbHO JornycTuMoe
BPEMS LMKJIa 3aMThl
KOHTPOJINPYeTCS B paMKax
BPEMEHHOr 0 aHasnm3a.

Linknnyeckaa obpaboTka
N3MepEeHHbIX 3HavYeHun LICM
KOHTPOJIMPYETCA r1aBHbIM
npoL,eccopom.

LICIT BbIMOSIHAGT NPOBEPKY
NOCTOBEPHOCTN
oundpPoBaHHbIX OaHHbIX.

BHYyTpeHHAS norvka
onpepensieT HenoJsiHble
COXPaHEeHHble faHHble rnocie
OTKJIIOYEHNA NCTOYHNKA
nMTaHnS.

®opMUPOBaAHME KOHTPOJIbHbIX
CYyMM

MRDT4

Jdencrteue npm
obOHapy>xeHMn npobnembl

YcTponcTeo byneTt
nepesarpy>XeHo.

= YcTponcTteo byneTt
BbIBEIEHO N3 SKCMJlyaTaunm
nocsie Tpex HeyaavyHbIX
MonbITOK 3anycka.

KoHTaKT caMoANarHOCTUKMK
bynet obecTo4eH, ecnn
pa3pelleHHoe BpeMS LIMKIa
3alLKThI NPEBLILLIEHO (NepBoe
MoporoBoe 3Ha4yeHme).

3alunTHOE yCTponcTBo byaeTt
nepesarpy>xeHo, ecim BpeMs
LKA 33Tl MpeBbILIaeT

BTOpPOE NMOPOroBOe 3HaYEHMUE.

YcTponcTeo byneTt
nepesarpy>xeHo npwu
obHapy»xeHunm cbos.

KOHTaKT caMoOunarHoCTUKK
bynet obecTo4eH.

3awunTa bygeTt
3abnokmpoBaHa npwu
obHapy>xeHnmn
HEeNCrnpaBHOCTK, 4TOObI
npenoTBpPaTUTL OWNboYHOE
OTKJIIOYEHNE.

Ecnv HOBble oaHHbIe
HernoNHbIE NN NOBPEXAEHbI,
oHW 6yayT ypaneHbl Ha 3Tane
rnepesarpyskun yCTPONCTBa.
YCTPONCTBO NPOAO/IKNT
paboTaTb C nocnegHNM
OEeNCTBMUTENbHLIM HabopoMm
OaHHbIX.

YcTponcTeo byaeTt BbiBEAEHO
M3 3KCnyaTauuu B ciiyyae
obHapy>xeHus
HeCcorJlacoBaHHbIX OAHHbIX,
MOSIBUBLLUXCS HE B
pe3ysbTaTe OTKYeHNN
NCTOYHMKA NMUTaHUA (3TO
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9 CamoaunarHoCTuKa

CamonpoBepKa B YCTPOUCTBaX

0Ob61BeKT

HacTponka napameTpoB
(ycTponcTBo)

KayeCcTBO UCTOYHMKA NMUTAHNSA

MNapeHns nuTaroLero
Hanps>XeHus

BHyTpeHHMne gaHHble
yCTpOMNCTBa (3arpyska
namMsaTn, BHYTPEHHNE PECYPChI
nT. M)

BaTapes

378

NcnonHuTtenb

3alwurTa HaCTPONKN
napamMeTpoB NYyTEM MPOBEPKMU
NOCTOBEPHOCTN

AnnapaTHaa cxema
obecne4ynBaeT BO3MOXXHOCTb
MCMNOJIb30BaTb YCTPOMNCTBO,
TOJIbKO €C/IN UICTOYHUK TOKa
HaxoAMTCs B Anana3oHe,
YKa3aHHOM B TEXHNYECKUX
XapaKTepucTuKax.

KpaTKoCpoyHble NageHus
NUTalOLLLEro HaNps>XKeHns
obHapy>XnBaloTCa 1 B
B6ONbLUMHCTBE C/lyYaeB MOryT
npeonosieBaThCs C
NpUMEHeHMEeM
WHTerpupoBaHHoro bydepa B
obopynoBaHNN NCTOYHMKA
ToKa.

31oT byhep Takxe no3sonaeT
NPeKpaTUTb NOCTOSAHHbIE
npoueaypbl 3anNMCx AaHHbIX.

BHyTpeHHMA moaynb
KOHTposInpyeT
NCNoJib30BaHNE CUCTEMBI.

CocTosiHue 6aTapenu
OTCNEXMNBAGTCS NMOCTOSIHHO.

MRDT4

Jdencreue npm
obHapy>xeHuun npobsemsbl

HencrnpaBMMasa BHYTPEHHASA
oLmnbKa).

HeponycTumyio
KOH(Urypaumio napameTpos
MO>XHO BbISIBUTb C MOMOLLbIO
MPOBEPKN AOCTOBEPHOCTMU.

BbisiBneHHbIE Heanonyctnmble
3Ha4YeHUnd oTMe4atloTCAa
BOMPOCUTEJIbHBIM 3HAaKOM.
MoaopobHasa nHGopMaLns
npmnBoOonTCA B raBe O
HacTpOMKe NapaMeTpoB.

Ecnm nnTalouwee Hanps>XeHne
C/INLLKOM HU3KOE, YCTPOWCTBO
He byneT 3anyuieHo nnbo
OyneT COOTBETCTBYHOLINM
obpa3oM BbiBEOEHO U3
3KcnayaTauum.

MoZaynb KOHTPOJIS
NCNO/b30BaHNS CUCTEMbI
byneT obHapyXunBaTb
nosTopsioLMecs
KPaTKOCPOYHLIE NafeHns
NUTAlOLLLEr0 HAaNPsSXKEHNS.

Mofynb KOHTPOA
MCNOJIb30BaHNS CUCTEMbI B
cJlydae Hemcnpasumom
OWNBOKN MHNUUNPYET
nepesarpysky ycTponcTsa. B
c/y4yae He3HauYnTeNbHbIX
cboeB CUCTEMHbIN CBETOAMNOL,
byneT MuraTb NonepemMeHHo
KpacCHbIM 1 3eJ1eHbIM LiBETaMU
(cM. pykoBoACTBO o
oT/1a4Ke).

Mpobnema bypert

3aperncTprMpoBaHa Kak
cMcTeMHoe cooblueHue.

Mpn HN3KOM YypOBHE 3apdaaa
baTapen CUCTEMHbIN

MRDT4-3.7-RU-MAN



9 CamoamnarHocTuka

CamonpoBepKa B YCTPOUCTBaX

0Ob61BeKT NcnonHuTtenb Jdencreue npm
obHapy>xeHuun npobsemsbl
MpnmeyaHue. baTapes ceeTtogmopn 6ynet muraTb
cnyxnTt gna 6ycdepmnsaunm MoNnepeMeHHo KpacHbIM 1
OaHHbIX YacoB (4acoB 3esieHbIM LBeTamMu (CMm.
peanbHoro BpemMeHu). OTkas PYKOBOACTBO 0 OT/1a4Ke).

baTapen He oKa3blBaeT
HMKaKOro BANAHUS Ha
(pYHKLMOHaNbLHOCTb
ycTponcTBa. EAMHCTBEHHas ee
pyHKUMa — Bycdhepusauns
4acoB Ha BpeM4, Korga
YyCTPOMNCTBO 06eCTOYEHO.

CocTosiHne obMeHa AaHHbIMU CnpoeKTUPOBaHHbLIN " Hannyne akTneBHoro obmeHa

ycTponcTtea (SCADA) aKTUBUPOBAHHbIN MOOY /b OaHHbIMW C F1TaBHOW CUCTEMON
SCADA KOHTpoInpyeT ero MO>XHO MPOBEPUTb B MEHIO
MOAKJ/II0OYEHNE K FTaBHOWN [PaboTa / OTObBparkeHne
cncteme obMeHa AaHHbLIMU. cocToaHug / Scadal.

Ons Toro 4TobHkI
KOHTPOJIMPOBAThL 3TO
COCTOSIHME, MOXKHO Ha3Ha4YUTb
€ero cBeToanogHoMy
MHOUKaTopy U (1nn)
BbIXOOHOMY pene.

Onsa nony4yeHnsa nogpobHom
MHpOPMaL N O COCTOAHUN
obmeHa pgaHHbIMU GOOSE cM.
rnasy > «3.4 IEC 61850».
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9 CamogmarHocTuka
9.1 3anyck (nepesarpyska) ycTpONCTBa

9.1 3anyck (nepesarpyska) ycTpoucTsa
lMepe3arpyska yCTPONCTBa BbIMOJIHAETCS B CAeAYyWNX CUTyaumnsx...
¢ OHO NMNOAKJTIOYEHO K NMTaloLWeMy Hanpsa>XeHuto.
* [onb3oBaTesb UHULUNPYET (HaMepeHHO) Nepe3anyCck yCTPONCTBa.

* BbinosiHseTcs c6pocC YCTPOMCTBA C BOCCTAHOBJIEHMEM 3aBOACKUX HACTPOEK MO
YMOI4aHMIO.

e [pn BHYTpPEeHHEN CaMognarHoCTUKe yCTPONCTBa 06Hapy XMBaeTCs HeyCcTpaHUMas
ownbKa.

Kaxxabin nepesanyck yctponctea MRDT4 pukcnpyeTcs Kak oTAesibHas 3annch B
KypHasie caMoAnarHoCTUKN (CM. s> «9.2 CoobLueHns 0 caMoaMarHOCTUKE»).
Hanpumep:

UHdo
2018-07-26 09:44:29
N2 3anucu 2
SI8 Device Restart
Ben_ 1

HPT_ZBQ

Puc. 79:  [pumep coobLyeHns o nepesarpy3ke.

MpuymnHa 3anycka nam nepesarpyskn ycTponcTea oTobparkaeTca B UMdpoBOM BUaE B
CTpoke «Ben_». 3HayeHne «1» B NpuBeAEHHOM NpuUMepe CBMAETENIbCTBYET, 4TO 3anyckK
Ob171 006bIYHbIA. MONHBIA CMUCOK 3HAaYeHWM CM. B Tabnnue Huxe.

MpuryYnHa Takxe HPUKCUPYETCH B XXypHasie perncTtpatopa cobbiTnii (cobbiTne —
Sys.Restart).

Kopabl 3anycka ycTpoucTBa
1. OObI4YHbIA 3anycK

3aI'IyCK rnocsie 06bIYHOFO OTKJIIOYEHNSA NMNTAIOLLETO Hanpsa>xeHus.

2. MNepes3arpy3ska onepaTopom

MNMepe3arpy3ka yCTPOMNCTBA, 3anyLleHHas onepaTopom Yyepes NYM nnu Smart view.

3. MNepe3arpy3ka cpegcreamm obuiero cbpoca

ABTOMaTUYeCKas nepesarpyska, Korja BOCCTaHaBMBAOTCA 3aBOACKME HAaCTPONKU
YCTPONCTBA MO YMOJIHaHMIO.
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9 CamoamnarHocTuka

9.1 3anyck (nepe3arpy3ka) yCTpoUcTBa

Kopnbl 3anycka ycTpoMcTBa

4.
5.

10.

11.

12.

-- (ycTapen)
-- (ycTapen)
HensBeCTHbIN UCTOYHMUK OLUUOKMU

Mepe3arpyska n3-3a HEM3BECTHOrO NCTOYHMKA OLLMBKMN.

MpuHyauTenbHas nepesarpyska (MHULUMPOBAHHAA MNAaBHbIM NPOLLECCOPOM)

naBHbIN npoueccop BbiABUN HEOOMYCTUMbIE YCNIOBUA NN OaHHbIE.

MpeBbileHO NpeaesibHOe BpeMs LUKJIa 3alUThl

HeoXnpaHHoe npepbiBaHUe LIUKIIA 3aLlUNThbI.

MpuHyauTenbHaa nepe3arpyska (MHULMMPOBaHHaA UM(PPOBLIM CUTHAJIbHBIM
npoLeccopomMm)

LinchpoBOI CUrHAJbHbIN MPOLLECCOpP BbISBM HEAO0MYCTMMbIE YC/IOBUSA U AaHHbIE.

MpeBbileHO NpeaesibHoe BpeMs 06paboTKM n3aMepeHHbIX 3HA4YeHUM

HeoxxnaaHHoe nNpepbiBaHNE LMKINYECKON 06paboTKN M3MEPEHHbIX 3HAYEHUNA.

MapeHusa nuTaloWwero Hanps>keHun

lMepe3arpyska nocsie KPaTKOBPEMEHHOI0 NafeHUs NN OTKIII0YEHNA NMUTatoLero
Harnpsa>XeHuns.

HeponycTtumoe obpalieHue K naMaTm

Mepe3arpy3ka rnocae HegonycTUMOro obpalleHns K NamaTu.
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9 CamoaunarHoCcTuKa

9.2 CoobuieHnss 0 caMoamarHoCcTmuKe

9.2

Puc. 80:

382

CooOweHuna o camoamarHocTuke

B meHto [PaboTa / CamoaunarHocTuka / CoobeHmns] MoXXHO NoayYMTb AOCTYM K CMUCKY
CcoobLEeHNN 0 CaMOANarHOCTUKe. PekoMeHOyeTCs NpocMaTpmMBaTb ero nNpu
BO3HUKHOBEHUN NpobsieM, UMeLWKnX NpsaMoe OTHoLeHne K ycTponctesy MRDT4.

B xone camogmarHocTmku cobmpatoTcsa pasHble coobLeHns, cBa3aHHbIe C
6e30nacHOCTbLIO (HanpuMep, 0 BBOAE HEBEPHOIr0 Napoas), a Takxe coobuieHuns o
BHyTpeHHeM cocTossHun MRDT4, npegynpexaeHusa n onoselieHnsa ob ownbkax.

Bce Tunbl coobuweHnin, KoTopblie MOryT nonacTb B MeHto [CoobweHuns], nogpobHo
OMNMCbLIBAOTCA B OTAE/IbHOM OOKYMeHTe, «PykoBoacTse rno otaagke HighPROTEC»
(HPT-3.7-RU-TSG).

Ha naHenn NYM ycTponctea MRDT4 nmetoTcs orpaHu4yeHns no Tuny otobparkaembix
OaHHbIX, MO3TOMY Co0bLLIEeHNSA B CMNCKE NPUBOAATCS HE LIEJIMKOM, @ B COKPaLLEHHOMN
dopme. YTobbl NpocMoTpeTb NOAPOOHYO NHMOPMaLUWIO, BbibepnTe Hy>XHOe coobLieHmne ¢
MOMOLLLbIO MPOrpaMMHbIX KNaBULl «A» (BBEPX) U «¥» (BHM3) U HaxmuTe «p-» (Beoa). C
MOMOLLbIO MPOrpPaMMHON KNaBULLIK «X» (yAannTb) MOXKHO yaalnTb TeKkyllee cooblieHne
1 BCe npegliecTsytowme.

CooOLwieHus Undo
2018-07-27 09:26:01

SI8 N2 3anucu 6
Si6 Sli4 Inval Password
3 MpepynpexaeHue IncorSW4 Ben_ 1
2 NHdo SI8
1 Undo Si17

HPT_ZBS

lMpumep oTobpaxxeHns coobLieHU 0 camoanarHOCTUKE.

Papom ¢ KaxxabiM coobuieHmnem oTobparkaeTca noeHTudgukaTop (Hanpumep, «SI8
Mepe3sanyck ycTponcTBa» nnn «S14 HesepHbIn Napofb»), KOTOPbIN obneryaeT NomMck
MHopMaL KN B pyKOBOACTBE o oT/1agKe. WaeHTudrKaTopbl BCerga Ha4ynHarTCs C
BYKBbl «S», 3a KOTOpOW cnepyeT bykBa «I» (MHopMaums), «W» (NpeaynpexxaeHne) um
«E» (owwnbka).

OnuncaHwne

* E 3HaunT «owmnbKa», 4TO yKa3blBaeT Ha cepbe3Hble NpobsieMbl. PekoMeHayeTCs
HaNTU cooblleHne B pyKOBOACTBE M0 OT/1aAKe.

¢ W 3HauunT «npeaynpexaeHune». NMonb3oBaTento cnegyet 06paTnTb BHUMaHME. ITO
MoXeT bbITb Npobnema, Tpebytlowasa peweHns, Nam NPocTo MHpopmauma — Bce
3aBUCUT OT NpunoxeHusa. Hanpmnmep, coobieHne «SW4 CUHXPOHU3aLNA BPEMEHWN»,
rMoKasaHHOe HUXXe, CUrHanm3npyeT o cboe (Mo KpalHen mepe, BPEMEHHOM)
BHELHEro CUrHaja CMHXpoHu3aumn BpemMeHun. B 601bLLUMHCTBE NPOMbILLIIEHHbIX
MPUNOXKEHN BPEMEHHAA CUHXPOHMN3aLMNA CUCTEMbI UFPAET 0YEHb Ba)KHYIO POJib,
MosToMy AaHHOe coobuieHne TpebyeT BHMMaHUSA. 3aTO B CMTyauumn, Korga
MoJsib30BaTe/lb CO3HATENbHO OTKJ/0YN1 BHELLHIO CUHXPOHWU3aLMI0, OHO
OKa3blBaeTCsa CoBepLUEHHO BecnonesHbiM.
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9 CamoamnarHocTuKa

9.3 CUCTEMHbIN XKypHan

e 1 3Ha4YUT «nHopMaLma». aHHbIe CO0OLLEHNS MOTYT BbITb MONE3HbI NPU
heTanbHOM aHanuse npobsembl. B LenoM MMeT YNCTO NHPOPMATUBHbLIN XapaKTep
M He CcoobLLaloT HU O YeM, 4TO BAMSAeT Ha paboty MRDT4.

MpocmaTpmBaTh coobLeHna 0 caMmoanarHocTuke ynobHee He Ha naHenu U4YM, a B MO
Smart view (CM. npyMep HUXXe), NOCKOJIbKY TaM BCe OHM 0TobpaXkaloTCca B O4HOM
Onanorosom okHe. Kpome Toro, Ha naHesm MHCTPYMEHTOB 3TOM0 OKHa €CTb KHOMKMU

, no3BoJsifoLLIMe OTPUNBTPOBaTbL coobLeHnA No cTeneHn cepbe3HoCTn. MoXHO,
HanpuMmep, CKPbITb BCe MH(POPMALMOHHbIE CoobLWeHNa N 0OCTaBUTb TOJIbKO
«npepynpexageHuma» n «OLLUNBKUN».

Tak)Xe nMeeTca KHOMKa yaaneHns X, BbIMNONHALWAaA Ty e PYHKLNIO, YTO N KHOMKa «X»
Ha naHenn N4YM. OHa no3BonsSeT yaanuTb BbibpaHHOe coobuieHne 1 Bce
npeglwecTeytoLime.

@Coomu.ewm =

|| @M@ X | ©

Type Record No. Date of Record | Message Value

0 Information 4 27.07.2018 1... SI6 Settings Changed 1

I TlpenynpexaeHv... 3 27.07.2018 0... SW4 Time Sync Not OK

0 Information 2 27.07.2018 0... SI8 Device Restart 1 .
@ 'nformation 1 27.07.2018 0... SI7 Firmware Update 1 E

ObpaTuTe BHMMaHWeE, YTO yAa/INTb OTAEe/IbHOE CO0bLIEHNE HEBO3MOXKHO HU Ha MaHenu
NYM, HK B Smart view. YaansiioTca Bcerga Bce cooblleHns BraoTb A0 BbIBpaHHOro.

9.3

CUCTEeMHbIN XXypHan

MO>XXHO HaCTPOWTb MepenaYvy HOBbIX CoobLLEeHU 0 camoanarHocTuke (l=> «9.2
CoobuieHns o caMoanarHoCTUKe») Ha KOHKPETHbIE BblAesieHHble cepBepbl. OHa byneT
OCYLLEeCTBAATLCA aBTOMATUYECKN. ITO MO3BOAAET UMETb OAUH LEHTpPasbHbIA XXYpPHan, B
KOTOpbIN HanpaBasTca Bce coobuieHnsa co Bcex ycTponcts HighPROTEC. Bam He
npuaeTcsa cneymasbHO NOAKAYaTbCA Yepes Smart view K KaXXaoMy YCTPONCTBY TOJIbKO
paau Toro, 4Tobbl cobpaTb AaHHbLIE.

Ons nepenaymn coobLieHNIA NCNONb3YETCSA NPOTOKON cBA3M Syslog. 3To npocTon,
CTaHOapTHbIA ceTeBon NpoTokosa UDP/IP onsa nepenayn TeKCTOBbIX COObLLEHWNIA
MaKcUMasbHOW gnnHon 1024 6anTt Ha UDP-nopT 514 (HOMep nopTa Ha yCTPOMNCTBE
MRDT4 MO>XXHO HaCcTPOUTb).

Ha cepBepe ans npuHaTmMsa coobleHnn gosmkeH 6biTh 3anyuweH syslog daemon. Habop
OOCTYMHbIX NHCTPYMEHTOB OJ18 MPOBEPKN N NPOCMOTpPa COOOLLEHWA 3aBUCUT OT
HaCTpPoOEK KoMMbloTepa.

Ha ycTpoinctee MRDT4 cyHKUMA Syslog no ymon4aHutio HeakTmeHa. YTobbl ncnonb3oBaTh
ee, CHavana akTusmpymTe:

* [Mnanunp_ycTp_] «CUCTEMHBIV XXYpPHaJ . PEXX » = «aKT_»

3aTem HeobxoaomMMo ByaeT BKAOYNTbL MPOTOKOS CUCTEMHBIN )XYPHas, UCMOJb3yS
cnepyooLlunn napaMeTp:

* [Map_ycTp_/ be3onacHocTb / CUCTEMHBIN XYpPHan] «DyHKUNSA» = «aKT_».
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9 CaMmoamarHocTumKa
9.3 CnCTeMHbI XypHan

HakoHel, Hy>XHO byneT yka3aTb agpec IP(v4) n Homep nopTa cepBepa, 4TobbI 3a4aTb
ansa ycrtponctea MRDT4 agpec ans oTrpaBkn CoobLeHNN.

* [Map_ycTp_Ana napameTtpa / bezonacHoCTb / CUCTEMHbIN XXypHan] «Homep IP-
rnopTa» cnenyeT HaCTPOUTb NpaBUbHbLIM HOMeEpP NopTa.

Ecnn cBA3b cepBepa oCyLLecTBNAETCA Yepes3 CTaH4APTHbIA MOPT, MOXKHO MPOCTO
OCTaBUTb NopT 514, 3a4aHHbIN N0 YMOJIHaHUIO.

e [MNap_ycTp_/ be3sonacHocTb / CNCTeMHbIN XXypHan] «IP-aapec, 4acTtbl» ... «IP-
agpec, 4acTb4» — C MOMOLLbIO 3TUX YeTblpex napameTpoB 3agaeTcs IP-agpec
cepBepa, TO eCTb KaXXAbl NapaMeTp npeactasnsaeT cobon uenoe 4ucno ot 0 8o
255.
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9 CamoamnarHocTuKka

9.4 YCTPONCTBO BbIBEAEHO M3 3KCMayaTauum («YCTPONCTBO OCTaHOBJIEHO»)

9.4 YCTPOUCTBO BbiBEeAEHO U3 3KCcnayaTauum («YCTPOUCTBO
OCTaHOBJIEHO>)

3alWmMTHOE YCTPONCTBO ByieT BbIBEAEHO U3 3KCMJlyaTalumn, ecin ecTb HeonpeaeeHHoe
COCTOSIHME, KOTOPOE HEBO3MOXXHO CHSITb MOCJ/Ie Tpex nepesarpy3ok.

B 3TOM COCTOAHUM CUCTEMHLIA CBETOANOAHBLIA MHAMKATOP ByAeT ropeTb Wian MuraTb
KpacHbIM. Ha gncnnee otobpa3ntcsa coobuieHmne «YCTPOMCTBO OCTaHOBNEHO» U 6-
3HaYHbIN KO A ownbkn, Hanpumep, E01487.

Mo>keT oKa3aTbCsl, 4TO cneumanncTam rno o6cay>XKMBaHUKO JOCTYMNHA AOMNOAHUTEsNbHANA
nHgopmaums 06 owmnbkax. Takaa nHopMaLms NO3BOJISIET CreunanmcTam no
06CNy>XNBaHWUIO BbINOAHATbL AOMONHUTENbHbIA aHaNN3 U ANArHOCTUKY.

B Takom cnyy4ae obpaTuTech K cneumnannctam komnaHmm Woodward no ob6cny>KmMBaHuto
M coobwmTe UM Ko oLInNOKU.

HJononHnTenbHble cBeaeHns 06 YCTPaHEHUN HeI/ICI'IpaBHOCTeIZ CM. B OTOEJIbHOM
D0OKYyMeHTe PykoBoACTBO o oT/1agKe.
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10 BBopg B akcnyaTauuto

[

0 BBopa B 3KcnJsiyaTauuio

Mepen HavyanoM paboThl Ha OTKPLITOM pacnpeaenuTesibHOM WNTe Heobxoamnmo
MOJSIHOCTbIO OTKJIIOYMTb NUTaHWE OT WUTa U CobNoCTU cnepytolme 5 npaBui TEXHUKN
6e3onacHoCTK: ,

OMNACHOCTb!

MpaBnna TexHUKn 6e3onacHocTuK:

e OTK/O4YUTE YCTPOMNCTBO OT UCTOYHUKA NUTAHUSA

e Obe3onacbTe YCTPONCTBO OT CJIYHaNHOro BKJIIOYEHUS

* Y6enuTtechb, 4TO YCTPOMNCTBO OTKJIHOHEHO

* 3asemsiMTe N 3aKOpoTuMTE BCe ha3bl

* 3aKponTe BCE NOOKJIIOYEHHBIE K 2IEKTPONMUTAHUIO Y3Jbl

OMNACHOCTb!

Bo BpeMs paboTbl KaTeropruyeckn 3anpeLlaeTcs pasmMblikaTb Lenb BTOPUYHON 0OMOTKIY
TpaHcopMaTopa ToKa. MiMetowieeca B yCTPOMCTBE BbICOKOE HaNps>XeHne aBaseTcs
OMacCHbIM A8 XXU3HN.

La>ke ecnv BcrioMmoraTtesibHoe Harnpa>XeHne OoTKJIln4eHO, Ha COeANHNTEJIbHbIX
l'IpI/ICI'IOCO6)'IeHVIFIX MOXET COXPaHATbCA ONaCHOE HalpsaXeHune.

Heobxoaumo cTporo cobntogaTe BCe MECTHbIE, HALMOHAbHbIE U MeXAYHapOAHbIe
HOpMaTMBbI U NpPaBWJa NO TexXHUKe 6e3onacHOCTU Npu paboTe ¢
anekTpoobopynosaHuem (VDE, EN, DIN, IEC).

Mepen nepsoHavasbHbIM NOAK/AOYEHNEM YCTPONCTBA K UCTOYHUKY Hanps>XeHus
Heobxoaumo ybeanTbcs B criegyollem:

* YCTPONCTBO 3a3eMJjieH0 Haanexalwmm obpasom

* HeobX0MMO NPOBEPUTHL BCE CUMHajIbHbIE Lenu;

* Heobx04MMO MPOBEPUTH BCE LIeNUV yrnpaBieHuns;

* Heobx04MMO MPOBEPUTHL MPOBOAKY TpaHCchopMaTopa;

* TpaHcopMaTop TOKa paccYnTaH Ha HOMUHAJIbHLIN TOK HagJieXallero 3Ha4yeHuns

* Harpyska TpaHcopMaTopa Harnps>XeHns nMeeT Hagjiexxallee 3HavyeHne

* paboyuve ycnoBma AOJIKHbI COOTBETCTBOBATb TEXHUNYECKUM AAHHbIM;

* rnpoBepbTe HOMUHaNA 1 paboTy NpepoxpaHuTenen TT;

* Bce undposblie BXxoabl MOAKJIHOYEHbI MPaBUJILHO

* [NTONSPHOCTb N BEINYMHA BXOOHOIM0 HAaNps>XeHUs yCTaHOoBJ1eHbl MPaBUJIbHO

* rpoBepbTe NPaBUJIbHOCTb NOAKJ/IIOYEHNSA aHaN0rOBbIX BXOA0B N BbIXO0B;
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10 BBopg B aKkCnyaTauumio
10.1 Beof B 3KCrlyaTauuo/rpoBepKa 3aLlunThbl

NMPUMEYAHME!

COOTBETCTBYOT YCTaHOBJIEHHBLIM AO0MYyCKaM, NMorpewHoCTAM N TeEXHNYECKUM OaHHbIM.

' LonycTMble OTKNOHEHNS BEJIMYMH U3MEPEHNS N HACTPONKM YCTPONCTBA

10.1 BBop B 3KcnnyaTauuio/nposepkKa 3alliuThbl

BBOJOM YCTPOWCTBA B 3KCMayaTauuto HeobXxoANMO TLWaTeIbHO 03HAKOMUTLCA CO BCEN

BBoA B aKCnlyaTauUo U NMPOBEPKa 3alUMThbl AOJKHbI MPON3BOAUTLCA TOJIbKO
KBasIMPNUNPOBAHHBLIM NEPCOHANOM, AoNyLEHHLIM K paboTam nogobHoro poaa. Mepepg,
HeobxoaAnMON OOKYMEHTaLNEN.

Mpwn NpoBeAeHUN NPOBEPKM BCEX PYHKLMIA 3alMTbl HEO6XOAUMO NPOBEPUTH
cnenytoulee:

e Bce nm curHanbl/coobuieHns reHepnpyTCa CBOEBPEMEHHO.

e [paBnAbHO N1 paboTatoT BCe obwme hyHKLMN BJIOKMPOBOK, KOTOPbIe 3a4atoTCs
rnapamMeTpamu.

e [paBMAbLHO N1 paboTaloT BCe BPEMEHHbIE PYHKLMN BJIOKMPOBOK (Yepes3 LuncpoBbie
BXO/Zbl), KOTOpPbIE 3a4al0TCA NapaMeTpaMmu.

e [1nsa npoBepkKn paboTbl CBETOANOAHBIX NHONKATOPOB N (DYHKLMIA pesie UM
HeobxoOMMO COMOCTaBUTb COOTBETCTBYIOLLME aBaPUNHbIE CUTHAJbI N yHKL N
OTK/IIOYEHNS COOTBETCTBYOLLUNX 3aUTHBIX DYHKLWIA N SJ1IEMEHTOB. ITU NPOBEPKMU
Heobxoaumo npoBecTu npu paboTatowem obopyaoBaHNN.

MpoBepbTe BCe BpeMeHHble 610KNPOBKY (Yepe3 LNdpoBbie BXOAb):

[na npefoTBpalleHns HeMonagok HeobxoaAnMo NpPoBepuUTL BCe BJIOKMPOBKM, KOTOpPLIE
OTHOCATCSH K cpabaTbiBaHWIO UM OTKJIIOYEHNIO (PYHKLMN 3aLlUNThl. 9Ta NPOBEPKA MOXET
ObITb AOCTAaTOYHO CNOXXHOW N MO3TOMY AOJ/IKHA NPOBOAMTLCSA TEM XKe NepCoHasioM,
KOTOPbIA 3aHMUMasICa pa3paboTKON KOHLENUUM 3aLlnThI.

OCTOPO)XXHO!
Heobxoa1Mo NpoBepuTb BCE OCHOBHbIE HIOKMPOBKY OTKJIIOYEHMS:

Heobxoanmo npoBecTn NPoBEPKY BCEX OCHOBHbLIX 61'IOKVIpOBOK OTK/IIOYEHNA.
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10 Beop B 3KCnJjyaTauuo
10.2 BbiBOA M3 3KCIlyaTauum — OTKJIlOYeHne pene

[Mepen nepBbIM 3aMyCcKOM 3aLLNTHOrO yCTpOI?ICTBa Heobxoaonmo npoBeCT BTOPUNYHHYIO
NMPOBEPKY BCEX NHTEPBaJIOB BPEMEHUN OTKJTIIOHEHUA N NMapaMeTpPOB N3 CrMMCKa HAaCTpPOEK.
Bce onncaHnsa (pyHKLI,I/II7I, napaMeTpoB, BXOOOB N BbIXOO0B, KOTOPblE HE COOTBETCTBYIOT
cxeme pa6OTbI yCTpOIZCTBa, LOJKHbI BbITb NMPOUrHOPUMPOBAHHLI.

10.2 BbiBOA M3 3KCNJlyaTauum — OTKJIIOYEeHue pene

Y6ennTech, YTO YCTaHOB/IEHO pe3epBHOE YCTPONCTBO. EC/M Bbl HE YBEPEHbI B
nocneacTBUSIX EMOHTaXKa YCTPONCTBA, MpekpaTuTe AeMoHTax! He HaunHanTe ero.

f BHuMaHue! leMoHTax pene BrieyeT 3a cobon npekpalieHne paboTbl PyHKLMA 3aLLNTHI.

MNepepn Ha4vasioMm geMOHTaxka onoBecTuTe cuctemy SCADA.
OTKAYNTE NMUTaHUe YCTPOMNCTBA.
Y6enuTech, 4TO KOPMNYC YCTPONCTBA OTKJIIOYEH OT INEKTPONUTAHUA U HA BHYTPEHHUX

Y3/1aX OTCYTCTBYET OlMNaCcHOEe ON1A XN3HN HalpsAaXXeHne.

OTknto4nTe Kabenn oT pa3beMoB Ha 3aiHEN NaHeNn yCTPONCTBA. 3anpeLaeTcs TAHYTb
3a LWWHYP — AepXXuTecb 3a BUAKY! ECn rHe3fo 3akAMHUI0, BOCNOb3YNTECh OTBEPTKON.

3akpenuTe Kabenn n pasbeMbl B KOpryce YCTPOMCTBA Npu NoMoLm KabesibHbIX
32)KMMOB TakuM obpa3oMm, 4Tobbl NpenoTBpaTUTb Cly4YaHoe 3JIeKTpuyeckoe
coeiuHeHune.

Yaep)xnBanTe yCTPOWCTBO CNepenmn npu BbiIBUHYNBAHUN KPEMEXHbIX Fraek.

AKKYpaTHOW ygananTe yCTPONCTBO 13 Kopnyca.

Ecnum 3To nan aHanormyHoe yCTponCcTBO B KOPMyC yCTaHABAMBATbLCA He ByaeT, 3akpoinTe
OTBEpCTME B ABEpPLIE KOPMyCa KPbILLKOW MU MOCTOSHHOW NaHesblo.

3aKkponTe Kopnyc.
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10.3

10.3.1

10 BBopg B aKkCnyaTauuto

10.3 NMopopep>xka obcny>xmBaHUa 1 BBOAA B SKCMJyaTaLuto

Moppep>xka o6cny>XKuBaHua M BBOAa B 3KCNJiyaTauuio

B cepBUCHOM MeHI0 pasiMyHble YHKLUMN NoaaepxmeatoT ob6cnyxmnsaHne n BBoa
YCTPONCTBa B 3KCMJyaTauuto.

Oowue nono>xxeHus

B meHto [CepBuc / O6wmnin] MoXXHO MHULUMWUPOBATL Nepesarpy3ky yCTPONCTBaA.

CIWN «Cnctema OK» («paboTaeT») ropuT 3eNeHbIM, ecan nocse dasbl 3arpysku (=>
«3dTan 3arpy3kn») dyHKLMKN 3awmnThl ycTponctBa MRDT4 paboTatoT. B ntob6om MHOM
chydae cnenyet 06paTUTLCA K pyKOBOACTBY M0 OT/1aAKe.

10.3.2

10.3.3

MocnepoBaTenbHOCTDb c|)a3

B meHio [PaboTa / OTobparkeHue cocTosaHus / KoHTposb / Yepen_ das] nmetotcs
CUrHanbl, yKasbliBawoLme, OTANYaeTCa M nocsegoBaTesibHOCTb ha3, pacCyMTaHHasg
YCTPOWNCTBOM, OT 3HaYE€HMS NapamMeTpa, HacTpPoeHHoro B MeHto [Cuctlap / Obuime
HacTponikn] »Yepes_ ¢pasz«. NoapobHee cMm. B pasaene > «4.19.4 KoHTponb
rnocsienoBaTesIbHOCTU ha3».

I'Iptu.u,uTeanaﬂ HaCTpOﬁKa BbIXOAHbLIX KOHTaAaKTOB peJie

CBeneHuns 06 MMerLLnXCS penenHbiX BbIxodax CM. B pa3gene s> «2.2.2 0630p cnoToB
— rpynnbl cbopku». MapaMeTpbl, X 3HAYEHNA MO YMONYAHUIO U OMana3oHbl 3HAYEHUN
MO>XHO HAaNTW B CNPaBO4YHOM PYKOBOLCTBE.

anHHMﬂ paGorbl U OCHOBHbIe obnacTu npuMeHeHns

ONACHOCTDb!

Mocne BbinonHeHUA obcnyxmaHusa CJIEAYET OBECIMEYNTD, 4Tobbl BbIXOAHbLIE KOHTAKThI
pene paboTann B HOpMasibHOM pexxmume. Ecnm BbIXoOHbIE KOHTAKThI pesie He byayT
paboTaTb OO/IKHLIM 06pa3oM, 3aWwmnTHoe ycTponcTteo HE CMOXET obecneynBaTthb
3aLlnTy.

Ona BBoga B aKCnJyaTauuio nan TEXHNYECKOro OGCJ’Iy)KI/IBaHVIFI MO>XHO NPUHYOUTEJIbHO
HaCTPOUTb BbIXOAHbIE KOHTAKTbI pene.

B naHHOM pexunme [Cepsuc / Pexxum TecTa (3awy 3anp) / BP MpuH / PenBbix Pa3 Xx]
MO>XHO MPUHYANTENbHO HAaCTPOUTb BbIXOAHbIE KOHTAKThI pene:

* Ha NOCTOSAHHO OCHOBE UJN

* C UCrnosib30BaHMEM TanMayTa.
Ecnn ncnonb3lyeTtcs TanmayT, «NPUHYANTENbHOE COCTOSAHME» ByAeT COXpaHATbLCS,
TOJIbLKO NMoKa paboTaeT OaHHbINM Tanmep. Mo ero uctevyeHnn pene bynet paboTtaTtb B

HOpMaJibHOM pexxume. Ecnm ncnonbsyertcs MOCTOSAHHbIN pPeXum, «npnHyanTenbHoe
cocToAHne» 6yp,eT COXPaHATbLCA NMOCTOAHHO.
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10 Beop B aKCnJyaTauuo
10.3.4 OTKJ/It0YEHME BbIXO4HbIX KOHTaKTOB pese

LOCTyrnHO 2 BapuaHTa.
e [pMHYAUTENIbHasa HAaCTpoOMKa oAHOro pene «BP MpuHx».

* [pnHyanTenbHasa HacTpoOMKa Lenon rpynnbl BbIXOAHbIX KOHTAKTOB pene «Bce Bbix
[MpuH».

MpuHyanTenbHasa yCcTaHOBKa uesnon rpynnbl nMeeT npenmyLecTBo Nno cpaBHeEHUIO C
I'IpI/IHy,D,I/ITEJ'IbHOIZ yCTaHOBKOI7I BbIXOOHbIX KOHTAKTOB O04HOro pene!

BbixooHon KOHTaKT pene HE BYOET pearvpoBaTb Ha NPUHYOUTENbHYIO KOMaHAy, Tak
Kak 6yfeT B 3TO BpeMS OTKJIHOYEH.

BbixoOHOM KOHTAKT penie byaeT pearnpoBaTbh Ha NPUHYOUTENbHYIO KOMaHAY:

e OH He OTKJIIOYEH 1"
e ECain K pene npuMeHseTCcs npsMas KoMaHaa.
HeobxoonMo NOMHUTL, Y4TO NPUHYAUTENbHAA YCTAaHOBKA BCEX BbIXOOHbIX KOHTAKTOB

pene (B ogHom rpynne cbopkn) nMeeT NpenmMyLLLeCTBO, MO CPAaBHEHUIO C
MPUHYONTENIbHOW YCTAaHOBKOW BbIXOAHbIX KOHTAKTOB OOHOr0 pesne.

10.3.4 OTKNAO4YEeHMe BbIXOAHbIX KOHTAKTOB pene

CeefieHNa 06 MMEeLLINXCA peneHbIX BbIxodax cM. B pasgene > «2.2.2 0630p cnoTos
— rpynnbl cbopku». MapameTpbl, X 3HAYEHNSA MO YMONYAHUIO U AMana30Hbl 3HAYEHUN
MO>XHO HalTW B CNPaBO4YHOM PYKOBOACTBeE.

MpuHunn pa6OTbl U OCHOBHble obnactu npuMeHeHns

B naHHoM pexume [CepBuc / Pexxum Tecta (3aw, 3anp) / HEI7ITP_/ PenBbix Pa3 Xx]
[O6cnyxunsaHune/Pexxum nposepkn/OTKITKOYEHNE] MOXKHO OTKAIOYNTDL Lefble Fpynmnb
BbIXOOHbIX KOHTakKTOB pesie. C NOMOLLbIO AAHHOI0 peXxnmMa TECTUPOBAHUA MOXKHO
npefoTBpaTUTb NepeksiioyYeHne BbIXOAHbIX KOHTAKTOB pese. ECnn BbIXOOHble KOHTaKThI
pesie OTK/04YeHbl, MOXHO BbIMOJHATL TexHuU4Yeckoe obcnyxmnsaHune 6e3 pncka
BblBEZeHUS LiesiblX NpoLeccoB n3 paboyero pexmnma.

OMACHOCTb!

Mo 3aBeplieHnn obcnyxxmuBaHus CJIEQAYET OBECMNEYUTD, 4Tobbl BbIXOAHbIE KOHTAKThI
pene 6611 CHOBA BKJIFOYEHDI. Ecnn oHn He 6yayT BKKOYEHbI, 3alUTHOE YCTPONCTBO
HE CMOXET obecneuynBaTb 3aLlUTY.
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10 BBopg B aKkCnyaTauuto
10.3.5 MpuHygouTensHaa yctaHoBka TOC*

B/IOKVMPOBKY 30H BbIXO40B U KOHTpOJ'IbeIIZ KOHTAKT HEBO3MO>XXHO OTKJIIOHNTb.

B naHHoM pexume [Cepsuc / Pexxum TecTa (3auy 3anp) / HENTP_] oTKA04UTL Lenble
rpynnbl BbIXOAHbIX KOHTAaKTOB pPeie MOXXHO:

* Ha MOCTOSAHHOW OCHOBE NN

* C UCMOJIb30BAHNEM BPEMEHW OXKNOAHUS.
Ecnum ncnonb3yeTcs TanMayT, «OTKJIlOYEHHOE COCTOsIHME» ByeT COXPaHSATbCS, TOJIbKO
rnoka paboTaeT AaHHbIN TanMep. Mo ero nctevyeHnn BbiXoAHbIE KOHTAKTbI pese byayT

paboTaTb B HOPMaJibHOM pe)xxmme. ECNm Ncnosib3yeTcss MOCTOSIHHbBIN PeXumM,
«OTKJIIO4YEHHOE COCTOsIHME» ByeT COXPaHSATbCS MOCTOSAHHO.

BbixoaHoM KOHTaKT pesnie HE 6yneTt oTK/o4YeH, Noka:

* OH 3aMKHYT (4 ewe He cobpoLleH);

* He UcTekJio BpeMs Tanmepa t-OFF-delay (BpeMa yaep>XaHUs BbIXOAHOI0 KOHTaKTa
pene);

* He aKTUBUPOBaH KOHTPOJIb OTKJIIOHEHUNSA;

* He noJjiydyeHa npsamMasa KoMmaHzaa.

BbIxOOHOW KOHTAKT pene byaeT OTK/OYEH, €C/IN OH He 3aMKHYT U:
* HeT paboTatoulero Tanmepa t-OFF-delay (BpeMs yoep>xaHusa BbIXOAHOMO KOHTaKTa
o pene), n
* aKTMBMPOBaAH KOHTPoJb OTKJIFOYEHNA, n

* noctynunina npaMasd KOMaHzAa.

10.3.5 TlpuHyauTenbHas yctaHoBka TOC*

* = NOCTYNHOCTb 3aBUCUT OT 3aKa3aHHOIro yCTpoucTBa.

MapameTpbl, X 3HAYEHNA MO YMONYAHMIO N AMANA30HbI 3HAYEHNN MOXKHO HaWTN B
paspene «TOC/YTOC».
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10 Beop B 3KCnJyaTauuo
10.3.5 MNpuHyponTenbHasa yctaHoska TOC*

MpuHunn pa6OTbl U OCHOBHble obnactu npuMeHeHns

OMNACHOCTb!

MNMocne BbinonHeHus obcnyxunsaHma CJIEQYET OBECMEYUTD, yTobel TOC paboTanu
[O/HKHBIM obpa3oM. Ecim TOC He 6ynyT paboTaTb Bo/KHBIM 06pa3oM, 3aLMTHOE
ycTponctBo HE CMOXKET obecrne4ymBaTb 3aLlUUTY.

[0nsa BBOAA B 3KCMJyaTauMio UK TEXHUYECKOro 06CNy)>XMBAHUA MOXKHO NPUHYANTENLHO
3ajaTtb Temnepatypy TAOC.

B naHHoM pexxume [Cepsuc / Pexxum TecTta (3aw 3anp) / YTOC] MOXKHO NpuUHYyANTENbHO
3apaTtb Temnepatypy TAOC:

* Ha NOCTOSAHHOW OCHOBE UK
* C UCMNOJIb30BaHNEM BPEMEHUN OXUAAHUS.

Ecnu ncnonb3yeTtcs TanMayT, «MPUHYANTENbHaA TeMnepaTypa» OyoeT COXpaHATbCS,
TONbKO NMoka paboTaeT gaHHbIA TanMep. Mo ero nctevyeHnn TOC 6bynet paboTaTh B
HOpPMaJIbHOM peXxume. EC/im ncnonb3yeTcs «MOCTOSAHHBIA» PEXUM, «MPUHYANTENIbHAA
TemnepaTypa» byaeT COXpaHATbCS NOCTOSIHHO. B maHHOM MeHIo ByayT oTobparkaTbCs
n3MepeHHble 3HadYeHns TOC, Noka Nosib30BaTeslb HE aKTUBUPYET NMPUHYAUTESbHbIN
peXXnM NyTeM Bbl30Ba «YHKLMN». [NOKa aKTUBEH MPUHYANTESIbHbIN PEXUM,
oTobparkaeMble 3Ha4YeHNsa ByayT «3aMOpPOXKeHbI». Ternepb MOXHO MPUHYANTESBHO
3agaBaTb 3HadYeHUs TAC. Kak ToNbKO NPUHYAUTENbHbLINR pexxnm byaeTt oTKJIOYEH, CHOBA
6ynyT oTobparkaTbCs N3MepPEHHbIe 3HaYeHUs.
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10 BBopg B aKkcnyaTauuto
10.3.6 YcTpowncTBo MmoaenupoBaHusa cboes (reHepaTop nocrnegoBaTenbHoCcTeN)*

10.3.6 YcTpoMcTBO MOoaenmpoBaHusa cboeB (reHepaTop
nocnenoBaTesibHOCTEN)*

* = NOCTYMHOCTb 3aBMCUT OT 3aKa3aHHOro YCTPONCTBA.

[ns BBOOA B 3KCMlyaTalWo U aHan3a c60eB 3alLNUTHOE YCTPOMCTBO MOXET
MOLEeNNPOBaTb N3MEPEHHbIE 3HAYEHUS.

[Mocne HacTponkn napameTpa MnaHup_ ycTp ] «Pex_» = «NCn» MeH MoLenmpoBaHna
MO>XHO HalTn B BeTBM MeHto [CepBuc / Pexxum TecTa (3awy, 3anp) / FeH cnHyconabl].

Llmkn mooenmpoBaHMA COCTOUT U3 TPpeX COCTOAHUN:

e o cbos;

e Cbon;

¢ CocTosHune «Mocne cbos» (da3za).
Kpome 3Tux Tpex CoOCTOSAHMN, HeNnocpeacTBEHHO A0 1 nocne cbosa HabnogaroTCA
KOpOTKMe «cTagumn cbpoca» anntesnbHOCTbO NnpuMepHo 100 Mc Ka)Kgas, Korga Bce
PYHKLWN 3aWLNTblI OTKJIOYEHbI. 9TO Heobxoammo, 4Tobbl CHOBa BKJIIOYUTL BCE MOAYIN

3alUNTbI U CONYTCTBYOWMNE UNLTPLI U CHOBA NMPUBECTU NX B paboyee COCTOsHUME.

[eH cuHycouabl

MpenBapuTenbHoOe MogpenupoBaHue cbos 3aKJio4nTeNbHOE

LAAAAL AN LAAAARAAN
VUVTUVUVY I

\ 4

Y

Sequencer_Z01

~100 ms o c6os Monenunp cbos Mocne cbos ~100 ms

CoCTOSHMSA 3aMMNCbIBAOTCSA C MOMOLLbIO PerMcTpaTopoB cobbiTnn N cb6oeB cneayowmnm
obpasom:

¢ 0 — HopmMmanbHasa paboTa (T. e. 6e3 moagennpoBaHus c6os)

e 1 — no cbos

2 — cbon

3 — nocne cbos

L]

4 — cbpoc/aza nHMunanmsaymnm
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10 Beop B 3KCnJyaTauuio
10.3.6 YcTponcTBo MogennpoBaHus cboes (reHepaTop nocnenoBaTesibHOCTEN)*

B BeTBM MeHio [CepBuc / Pexxnm TecTa (3aw, 3anp) / F'eH cnHyconabl / KoHgur_ /
MHTepBasbl] MOXKHO 3a4aTb NPOLO/IKUTENBHOCTb KaXKaon dpasbl. Kpome Toro, MoOXXHo
onpenesnTb U3MEPEHHbLIE 3HaYeHNA O MOOEeNMPOBaHNSA (HanpuMmep, Hanps>XeHus,
TOKM N COOTBETCTBYIOLLME Yribl) AN KaXXO0W a3bl (1 3a3eMneHus).

MopaenvpoBaHue byneT HeMeLIeHHO NpeKkpaLleHo, ecan ¢asHblii Tok npesbicuT 0,1 - In.

MopenupoBaHMe MOXKET ObiTb BO30OHOBIEHO Yepe3 NATb CEKYHA MNOcC/ie NaJdeHNsa TOKa
Huxe 0,1 - In.

Kpome Toro, B BeTBU MeHto [CepBuc / Pexxum TecTa (3awy 3anp) / FeH cuHyconabl /
Mpouecc] umetoTcs ABa NapameTpa 610KNPoBKU «BHBIK1» n «BHEAK2». CUrHanbI,
Ha3HayeHHble NtboMy 13 HUX, BNOKNPYIOT YCTPONCTBO MoaenmpoBaHnsa cboes.
Hanpumep, n3 coobpakeHnn 6e3onacHOCTN MOXKHO peKoMeHAoBaTb 610KMpoOBaTb
YCTPONCTBO MOAENMPOBaHNA cboeB, eCn BbIK/IlOYaTESIb HAXOAUTCSA B 3@aMKHYTOM
MONIOXKEHUN,

Kpome Toro, nMmeeTcs BO3MOXHOCTb Ha3HauYUTb CUrHaN NapamMeTpy «[1puHya 3aKJ1».
3aTeM CuUrHan npepbiBaeT haKTUYECKOE COCTOSIHME YCTPONCTBA MOOEMPOBAHMNS
HeuncnpaBHocTen («[o cboa» nnm «Cobom») n oCcyLecTBISeTCS MTHOBEHHbIN Nepexon B
cocTosHue «MNocne cbos». Mpumep TUNOBOro MPUMEHEHNSA — MPOBEPKA 3aLLNUTHOrO
YCTPONCTBa Ha CNOCOBHOCTb MPaBUJIbHO FTEHEPUPOBATbL KOMaHAy pa3MblKaHUSA, 4TObbl He
BCerga npuxoamnocb XaaTb CTaHAaPTHOE 3aBepLleHne CoCcToAHMSA «Coon». MOXKHO
Ha3Ha4YNTb CUTHaN OTKYEHUA NapamMeTpy «[1puHya 3aka», 4Tobbl cocToaHne «Chon»
3aBepLIMIOCh Cpa3sy Mocse Toro, Kak byaeT NpaBuMIbHO CreEHEPUPOBAH CUMHAN
OTKJIIOYEHUS.

OMNACHOCTb!

MepeBon YCTPONCTBA B PEXXMM MOAEIMPOBAHNSA O3HAYaeT ero BbIBOA M3 dKCMayaTaunm
Ha BpeMsa MoAesIMpoBaHuA. He ncnonb3ymnte gaHHy0 QYHKLUWIO BO BPEMS SKCMyaTauum
YCTPOWCTBA, €C/IM HEBO3MOXXHO rapaHTUPOBaTb Haan4me npaBuibHO paboTatowen
pe3epBHON 3aLUNThI.

Ha Bpems paboTbl yCTpONCTBa MOOEeNMPOBaHNA CO0EB CHETUYMKUN SHEPT N
OCTaHaBJMBaAlOTCA.

Mogenupyemoe Hanps>keHne Bcerga byaet a3HblM HE3aBNCMMO OT TOr0, Kakor cnocob
NOAKIOYEHUS TPaHCHOPMaTOPOB HaNPSAXKEHNS MarucTpaam NCNosb3yeTCs
(Mexxda3HbIN/3Be30a/Pa30MKHYThIN TPeyrosibHUK).

BcnenctBue BHYTPEHHMX 3aBUCMMOCTEN YacToTa Moay/is MoaenmpoBaHus Ha 0,16%
BblLLE HOMUHAILHOWN.
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10 BBopg B aKkCnyaTauuto

10.3.6 YcTponcTBo MmoaenupoBaHusa cboes (reHepaTop nocrnegoBaTenbHoCcTen)*
XononHoe MmogesnnpoBaHue
Mop.enuposaHue 6e3 oTKNII0YeHMUs BbiKJllOYaTena

KomaHpaa oTkntodyeHus («KomOTKN») Bcex PYyHKLUMN 3amnThl 3aboknpoBaHa. Bo3amMo)xHO,
PYHKLMSA 3aNTbl OTKJIIOYUTCH, HO KOMaH4a OTKJI0YEHUS He ByoeT creHepupoBaHa.

e HacTtpouTtb [CepBuc / Pexxum TecTta (3aw 3anp) / F'eH cnHyconasbl / Mpouecc] «Pex
OTKJ KMA» = «HeT KMA OTK/I»

Fopssyee MmogenupoBaHue
Pe>XxXuMm MoaoenupoBaHUs MOXXET pa3MblKaTb BblKJilouaTesib

* HacTtpouTtb [CepBuc / Pexxum TecTa (3aLy 3anp) / F'eH cnHyconabl / Mpouecc] «Pex
OTKJ1 KMA» = «C KMO OTK»

BapuaHTbI NycKa/ocTaHOBa
Py4yHoM nyck, 6e3 octaHoBa
MonHbin umkn: «Jo cbosa», «Cbon», «MNocne cbos».

e HacTtpouTb [CepBuc / Pexxum TecTta (3aw 3anp) / F'en cnHyconasl / NMpouecc]
«lpuHy g 3akn» = «HeT npncBoeHns»

* Ha)kaTb/Bbl3BaTb Ha 3KpaH KHOMKY npsamoro ynpasneHusa [Cepsuc / Pexxum TecTa
(3aw 3anp) / F'eH cnHycomnabl / Mpouecc] «lyck mogennp».

Py4YHOM NyCK, OCTAaHOB C MOMOLLbIO BHELLHEro cCurHasa
MpuHyOuTeNbHas yCTaHOBKa COCTOSIHUSA «Mocne c6osi»: KaK TOJIbKO 3TOT CUrHaJl CTaHeT
NCTUHHBIM, MOAEeNNpoBaHNe cbos ByneT NpUHYANTENbHO NepeBeAEeHO B PEXNM Moce

cbos.

¢ HacTtpouTtb napameTp [CepBuc / Pexxum Ttecta (3aw, 3anp) / N'eH cuHycoungbl /
Mpouecc] «lMMpuHy A 3aK/1» Ha HY>XXHbIA CUFHaI.

* HaXkaTb/Bbl3BaTb Ha 3KpPaH KHOMKY npaMoro ynpaeseHuns [Cepeuc / Pexxum TecTa
(3aw 3anp) / F'eH cnHyconabl / Mpouecc] «Myck moaennp».

Py4yHOM NyCcK, py4HOM OCTaHOB

Kak To/IbKO MOCTYNUT KOMaHOa oCTaHOBa, MoaenmpoBaHne cbos byaeT NpekpaLLeHo n
ycTponcTteo MRDT4BepHeTCA K HOpMaJibHOM paboTe.

e [lyCK: Kak OMncaHo BblLLe.

e OCTaHOB: Ha)KaTb/Bbl3BaTb Ha 3KPaH KHOMKY NpAMoro yrnpasieHus [Cepsuc / Pexxmm
TecTa (3aw 3anp) / F'eH cuHyconabl / Mpouecc] «CTon mogennp».

nyCK C NTOMOLWbIO BHELWHero CurHasja

Myck ycTponcTBa mogennpoBaHus cboes (ecam ToNbKO OHO He 3abI0KNPOBaHO)
OCYLLIECTB/SETCS C MOMOLLbIO BHELUIHEro CUrHana

(6onee Toro, Kak yxe ynomuHanoch (> rnasa 10.3.6), kak npasuio, 4ns

NCNOJIb30BaHMS YCTPONCTBA ModenmpoBaHusa cboes Heobxoanmo, YTobbl HN OAUH N3
ha30BbIX TOKOB He npeBbiwan 0,1 - In.)
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10 Beop B aKCnJyaTauuio
10.3.6 YcTponcTBo MogenupoBaHus cboes (reHepaTop nocrienoBaTenbHOCTEN)*

e HacTtpouTb napameTp [CepBuUc / Pexxnum TecTa (3awy 3anp) / F'eH cuHyconpbl /
Mpouecc] «Mogenvp BHeL rycKa» Ha HY>XXHbIW CUrHan.
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11 CepBUCHOE 1 rapaHTUNHOE 0b6cnyxnBaHue

11 CepBUCHOEe M rapaHTUMHOe obcay>XxuBaHue

B paMKax CepBMCHOro 1 rapaHTUNHOIro 06CNy>XMBaHNA OOJIKHbI NPOBOANTLCS
cnepytoLine npoBepkn annapaTHoro obecnevyeHuns yctponctea MRDT4:

BbixogHble pene
Kaxgble 1-4 roga B 3aBUCUMOCTW OT BHELLHMX YCIOBUN.
* [lpoBepKa BbIXOAHbLIX pefie C MOMOLLbIO MeHI0 TecTupoBaHmsa [CepBuc / Pexxum TecTa

(3aww 3anp) / BP MpuH] / [Cepauc / Pexxum TecTa (3aw, 3anp) / HEUTP_], cM. pasnen
s> «10.3 Mopaepxka o6cny>XmBaHUS U BBOAA B IKCMayaTaLnto»)

LincgppoBbie Bxonbi
Kaxgblie 1-4 roga B 3aBUCUMOCTW OT BHELUHMX YCJIOBUIN.

e MopanTte Hanps>KeHne Ha ungpoBbIe BXOObl N MPOBEpPbTE, YTO NMOSABUIICSH
COOTBeTCTBy}OU.lMIz CIrHaJl 0 COCTOAHUN.

LLTencenbHble pa3beMbl Mogayn ToKka U N3MepeHUss CNJibl TOKa
Kaxgble 1-4 roga B 3aBUCMMOCTM OT BHELLUHUX YCJIOBUNA.

* [MlopanTe ucnbiTaTeNbHbIA TOK Ha BXOObl U3MEPEHNSA TOKa U MpoBepbTe
oTobpakaemble n3MepeHHble 3Ha4YeHUs, noayd4yaemblie ¢ MRDT4.

batapes
O6bI4HO cpok cny>xbbl 6baTapeun npesbiwaeT 10 neT. 3ameHa ocywecteaseTca Woodward.
MpumedaHne. baTapes cnyxuT ans bydepusaymm gaHHbIX YacoB (HacoOB peasibHOro
BpemeHn). OTKas 6baTapen He oka3sbiBaeT HUKAKOIO BJNAHUS Ha PYHKLMOHANbLHOCTb
ycTponcTBa. EAMHCTBEHHas ee yHKUNA — Bydepmnsanms YacoB Ha BpeMsi, KOrga
yCcTponcteo obecToyeHo.

¢ YCTPOWCTBO BbIMOJIHAET NPoBepKy BbaTapen B paMKax camogmarHoCTUKKN, MO3TOMY

cneunanbHoOW NpoBepkn He TpebyeTca. MNMpu HM3KOM ypoBHe 3apsga 6aTtapen COU

CUCTEMbl MUTAeT KPaCHbIM/3eNeHbIM N FTEHEPUPYETCHA KOA OWNOKUN (CM.
PYKOBOACTBO o oTnagke).

KoHTaKkT caMmoguarHoCTuKm
Kaxablie 1-4 roga B 3aBUCUMOCTW OT BHELUHMX YCJIOBUN.
¢ BbIKO4YMTE BCNOMOraTebHbIN NCTOYHUK NUTaHUS YCTPOWCTBaA. Mocne 3Toro

OOJIKHO ﬂpOI/I30I7ITI/I pa3MblkaHne KOHTaKT caMOAMarHOCTUKMN. CHoBa BKJItOYUTE
BCNOMOraTesNibHbIN UCTOYHUK NUTaHUS.

MexaHn4eCKNn MOHTaX ycrpoﬁcrsa Ha OABepue LUKad)a J/1IeKTPOaBTOMAaTUKHN
I'Ip|/| Ka>Xao0M TeEXHUYECKOM OGCJ'Iy)KI/IBaHVII/I nianm eXxerogHo:

e [MpoBepbTe KpyTAWMA MOMeHT (1,7 Hm [15 atonm-cpyHT]), yKasaHHbIN B
cneundmrKaunax B rnase «YcTaHoBka», => «2.1 PasmepHble YyepTexu».

KpyTawmnn MoMeHT Bcex KabesibHbIx coeguHeHnn

Mpun Ka>K4oM TeXHUYeCKOM 06CJ'Iy)KI/IBaHI/II/I nnanm exerogHo:
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11 CepBuUCHOE 1 rapaHTUHOe 0b6cnyxmnBaHue

* [IpoBepbTe KPYTAWNA MOMEHT, YKa3aHHbIN B cneundunkaumax B rnase «YcTaHOBKa»
(> «2.2 YcTpoiicTteo MRDT4 — ycTaHOBKa W MOAKOHYEHNE»), B KOTOPON
onucbIBaloTCa Moayam obopyanoBaHus.

PekomeHayeTCs MPOBOAUTL NPOBEPKY CUCTEMBI 3aLLUNTLI Kaxkable 4 roga. Mpu ycnosuu,
4YTO NpoBepka paboTocnocobHOCTU ByOeT BbIMOMHATLCA HE peXXe, YEM Yepes Kaxkable 3
rona, 3TOT MHTEpBaJsl MOXHO ByaeT yBenM4nTb 40 6 neT.

398 MRDT4 MRDT4-3.7-RU-MAN



12

TexHu4YyeckKue gaHHblIe

12 TexHNn4YeckKmne gaHHble

' Ncnonb3ynTe TosIbKO MeaHble NpoBoagHUKN, 75 °C.

Kannbp nposBogHuka — AWG 14 [2,5 mm?].

KnuMmatnyeckune ycinoBusa n yciaoBus BHeELUHeH cpeAabi

TeMnepaTypa XpaHEHUS:
Paboyasa TemnepaTypa:

JlonycTuMble cpefHerofoBbie YPOBHM
BNa)xHocTu. CpeHee 3HayeHune:

[lonycTuMas BbiCOTa YCTAHOBKW HaZl YPOBHEM
Mopsi:

OT -30°C po +70°C (oT -22°F po 158°F)
OT -20°C po +60°C (oT -4°F no 140°F)

<75% (0TH.) (B Te4yeHue 56 gHen gonyckaeTcs

OTH. BJIaX>XHOCTb A0 95%)
<2000 m (6561,67 dyTa)

Mpwn ycTaHOBKe Ha BbicoTe 4000 M (13 123,35
dyTa) MmoxxeT NoTpeboBaTbCA N3MEHEHME
paboyero n ncnbiTaTeNbHOro HaMPsAXXeHns.

CTeneHb 3arpsA3HeHUsa U Knacc obopynoBaHuns

CteneHb 3arpAa3HeHnA:

Knacc obopynoBaHus:

Knacc 3awntbl EN 60529

MepenHasa naHenb NYM ¢ ynaoTHUTENbHBIM
npucrnocobneHnem

MNepenHas naHens N4YM 6e3 ynnoTHUTENBHOIO
npucnocobneHns

Pa3bembl 3agHen naHenu

MNMnaHoBbIe UCNbITAHNUA

lMpoBepka M30a4LUNN B COOTBETCTBUUN C
IEC60255-5

BcnomoraTtenbHbIN NCTOYHUK HarnpaxeHum4,
LI,VICIZ)pOBbIe BbIXOObl, BXOObl N3MeEPEHNA TOKa,
BbIXOObl CUTHaJIbHOIo peJne

Bxonbl N3MEPEHNA HaNpAXXeHNA:

Bce npoBoAHble KOMMYHUKALMOHHbIE
MHTepdencoI:

MRDT4-3.7-RU-MAN

IP54

IP50

IP20

Bce ucnbiTaHns Heob6xoaMMOo NPOBOANTL OIS
Llenun 3a3eMJIeEHNS N APYrux Lenen BBoaa-
BbIBOA.

2,5 kKB (3®.)/50 Iy,

3,0 KB (3¢bcp.)/50 Ty

1,5 kB nocrT.
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12 TexHUn4eckme aaHHble

Kopnyc
Kopnyc B2, BbicOTa/lUMpUHa:

(8 KHONOK/OBEPHOE KpensieHne)

Kopnyc B2, BbicOTa/lUMpunHa:

(8 kKHOMOK/19 OtONMOB)

FnybuHa Kopnyca (BMecTe C pa3beMaMi):
MaTepuan Kopnyca:
MaTepuan nepegHen NnaHenn:

MoHTa>KHOe MnoJslIoXKeHue:

Macca:

183 mm/212,7 mm

173 mm (4 TIK)/ 212,7 mm (42 3K)

208 MM (8,189 pronma)
ANOMNHNEBBIN 3KCTPYANPOBaHHbLIN Npodunib
AntoMnHun/donbra

Fopu3oHTaIbHOE (ONYCKAEeTCS HAaKNOH +45°
OTHOCUTENBLHO ocK X)

npnbn. 4,7 kr (10,36 cyHTa)

M3mepe1-me TOKa U TOKaA YTe4YKHN Ha 3eMJiio

Recommended:
1,35 Nm

11,9 Ibsin

MakcumanbHoe 3HaveHue:
2,0 Nm
17,7 lb-in

0,3 Nm
2,65 lb-in

HPT 221

Puc. 81: LliTencesibHble cOoeANHEHNS CO BCTPOEHHbLIMU 3aKopavnBaroLLMMu rnepemMbiyKamm

(CTaH,ﬂapTHble TOKOBbIE BXOAbl)

Idvnana3oH 4acToT:

Pa3sbembil:

BuHThI

MonepeyHoe ceveHne coegnHeEHWIA:

400

50/60 'y, +10%

BnHTOBLIE pa3beMbl CO BCTPOEHHbLIMU
3aKopayMBaloLWMMN NepeMbIYKaMm
(KOHTakKTamun)

HeBblNagatowmne BuHTbl M4, coots. VDEW

1 nan 2 no 2,5 mm? (2 wT., AWG 14) c
06>KMMHOI BTYJIKOW
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BxopHble cCUrHanbl (.baBOBOFO TOKa U TOKa
YTE€4YKM Ha 3eMJio

HoMunHanbHbIN TOK:

MaKcnManbHbIN OMana3oH N3MepeHns:

EMKOCTb:

JonycTnmasa neperpyska no Toky (no
pe3ysbTaTaM UCMbITaHUNA):

MoTpebnsemMas MOLLHOCTb:

BxopaoHble CUrHasibl MaJibiX TOKOB YTE4YKHM Ha
3eMJIo

HoMunHanbHbLIN TOK:
MakcmMMasbHbIA OMana3oH U3MEPEHUS:
EMKOCTb:

JonycTumas neperpyska no Toky (no
pe3ysbTaTaM UCMAbITaHWNA):

MoTpebnsaemast MOLLHOCTb:

MRDT4-3.7-RU-MAN

12 TexHNn4Yeckmne gaHHble

1wunm 2 no 4,0 Mm2 (2 wT., AWG 12) ¢
KoJibLLeBOM nan 0bblYHOM KabenbHOM My TOMN

1 nnm 2 no 6 mm? (2 wiT., AWG 10) c KonbLEBON
nnun obbl4HOM KabenbHOW My TOMN

ONns nnaTbl U3MEPEHNS TOKa MOryT
NCMOJIb30BaTbCS KJIEMMHbIE KOJIOAKN Kak C 2

(nBy™msl) npoBogamMu kannbpa AWG 10, 12, 14,
Tak 1 C O4HNM NMPOBOAOM.

1A/5A
00 40 x In (pa3oBble TOKN),

00 25 X In (CTaHOapTHbIE TOKW YTEYKMN Ha
3eM1o)

4 x In/HenpepbIBHO
30 x1In/10 c
100 x In/1 ¢

250 x In/10 mc (1 nonyBoJsiHa)

Bxoabl pa3HOro Toka:

npyin=1A:S =25 mMBA
npuin=5A:S =< 0,1 BA

BxogHOM cMrHan TokKa yTeYkn Ha 3eMJIto:
npymin=1A:S =25 mBA

npnin=5A:S < 0,1 BA

1A/5A

0o 2,5 xIn

2 X In/HenpepbIBHO
10 xIn/10 c

25 x1In/1 ¢

100 x In/10 mc (1 nonysoJiHa)

npn 1 A: S =550 mBA
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12 TexHn4eckme gaHHble

BxopaoHble CUrHasibl MaJibiX TOKOB YyTEYKU Ha
3eMJio

N3mMepeHne 4yacroTtbi

HoMunHanbHasa YacToTa:

Hanps>xeHne nuraHms

BcrnomoraTtesibHoe Hanpsa>xeHue:

Bpemsa 6ydepunsaunm npmn cboe nogayun
3/IeKTponMTaHNS:

MakcnManbHbIN ,D,OI'IyCTI/IMbIIZ TOK BKJ1IOHEHUA:

MpenoxpaHnTenb (BCTPOEHHbLIN B
LIMpoKoAnana3oHHbI 610K NUTaHNA):

npn 0,1 A: S =7 mBA
npun 5 A: S =870 MmBA

rnpu 0,5 A: S =10 MBA

50 Mu/60 Ny,

24 ... 270 BnocT. / 48

... 230 Bnep. (—20/+10%)
= 50 MC npu MMNH. BCNoMoraTesibHOM
Hanps>XeHnn

Mo nctevyeHum spemeHn bycepnsaumm
YCTPONCTBO OTKOUNTCS.

MpnmevyaHMe: BO3MOXXHO NpepbiBaHUe CBA3N.

18 A — nnkoBoe 3HavyeHue, ecnn < 0,25 mMc

12 A — nnkoBoOe 3HaYeHue, ecam < 1 mc

6,3 A c oTCTaBaHMEM MO BpeEMEHU

(JaHHbIN NpegoXpaHNTEsb HE NOANEXNUT
3aMeHe, OH HeobxoaouMm gnsa 6esonacHom
paboThl.)

Heobxoaumo obecnednTb 3almTy 6/10Ka MUTAHUS C MOMOLLbIO BHELLHEro

npefoxpaHuTens:

* 2,5 A, MUHMATIOPHLIN, C OTCTaBaHMUeM no BpemMeHu, 5 x 20 mm (oK. 1/5 x 0,8 gronma)

B cooTBeTCcTBUK C IEC 60127

* 3,5 A, MMHMATIOPHBIA, C OTCTaBaHMeM No BpeMeHU, 6,3 X 32 MM (oK. 1/4 x 1 Ya
Aonma) B cooTBeTcTBUM € UL 248-14

MoTpebnaeMas MOLLHOCTbD

Juana3oH noTpebnsemon
MOLLLHOCTHM

24-270 BnocT.: Mpubn. 8 BT
48-230 Bniep.

(onsa YactoThbl 50-60 Ny):

402 MRDT4

MoTpebnsemas MOLWLHOCTb B
XOJIOCTOM peXxume

Mpun6bn. 8 BT/16 BA

MakcuMmanbHas
norped6nsaeMmas MOLHOCTDb

Mpunbn. 13 BT
Mpunbn. 13 B1/21 BA
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12 TexHNn4Yeckmne gaHHble

Aucnnen
Tvn gucnnes: XKW co cBeTOANMOAHON NOACBETKOMN
Pa3pelleHue rpacu4eckoro aucnies: 128 x 64 nukcens

can
Twun COWN: [ByXLBeTHbIE: KPAaCHbIN/3eNeHbIn
Konnyectso CAN, kopnyc B2: 15

USB nHTepdghesica nepenHen naHenn
Twun: Mini B
Yacel peasibHOro sBpeMeHun

3anac xoa 4acoB peaJibHOro BpeMeHU: He meHee 1 roga.

LincgppoBbie Bxonbl

MakcrMasibHOe BXOOHOE Hamnps)XeHune: 300 BnocT. / 259 Bniep.
BxogHom ToK: nocT. <4 MA

nep. <16 mMA
Bpemsa peakuyun: < 20 mc

Bpemsa BbinaneHuns:

3aMKH. BXOApbl < 30 mc
Pa3om. Bxonbl < 90 mc
Pa3oMm. Bxonbl 3aMKH. BXOAbl
L+ L+
L— L— o o .

DI1 | DI2 \\ DI8 |COM DI1 | DI2 \\ DI8 |COM

Puc. 82: be3onacHoe coCTosiHNe Uun@poBbiX BXO40B

DI_Common_FO1
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12 TexHun4eckme gaHHble

[MoporoBble 3Ha4YeHUs NepekatyYeHns:

Un = 24 BniocT.
Mopor nepeknoveHns 1 — BKIJI:

Mopor nepekntovyeHnsa 1 — BbIKJI:

Un = 48 B/60 BriocT.
Mopor nepeknovyeHusa 2 — BKJI:

Mopor nepeknat4eHnsa 2 — BbIKJI:

Un = 110/120 Bnep. / nocT.
Mopor nepeknaw4veHns 3 — BKIIL:

Mopor nepekno4yeHnsa 3 — BbIKJI:

Un = 230/240 Bnep. / NocT.
Mopor nepeknoveHusa 4 — BKJI:

Mopor nepeknovyeHns 4 — BbIKJT:

Pa3bembl:

PeneiiHble Bbixoabl

MOCTOAHHBIN TOK:

MakcManbHbIM TOK 3aMblKaHUS:

MakcMasibHbIM TOK OTKJIIOYEHUS:

MakcuManbHOE Hanps)XeHne nepektnyeHmns:

404
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24 B nocT. TOKa, 48 B nocT. Toka, 60 B nocT.

Toka, 110 B nocT. Toka, 110 B nep. Toka, 230 B

rnocT. Toka, 230 B nep. Toka

MUH. 19,2 BnocT.

Makc. 9,6 BnocT.

MUH. 42,6 BnocT.

Makc. 21,3 BnocT.

MuH. 88,0 BnocT./88,0 Bnep.

Makc. 44,0 BnocT./44,0 Bnep.

MuH. 184 BrnocT./184 Bnep.

Makc. 92 BnocT./92 Bnep.

BuHTOBOW pasbem

5 A nep./nocT.

25 A nep./nocCT. B TevyeHne 4 ¢
30 A nep./nocT. B TeyeHue 0,5 c
1000 BT (BA) npwn J1/M = 40 mc

30 A/230 Brniep. B cooTtBeTcTBUU ¢ ANSI IEEE
C37.90-2005

30 A/250 BrniocT. B cooTBeTcTBUU C ANSI IEEE
C37.90-2005

5 A nep. oo 240 Bnep.

4 Anep. npn 230Buncoso =0,4
5 A nocT. go 30 B (pe3wucT.)

0,3 A nocT. npu 250 B (pe3uncT.)

0,1 AnocT. npu 220 B u L/R = 40 Mc

250 Bnep. / 250 BnocT.
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KoMMyTauUNOHHas cNoCcObHOCTb:
Bpemsa cpabaTbiBaHUA: (*)
Bpemsa cbpoca: (*)

Tun KOHTaKTa:

Pa3bembl:

12 TexHNn4Yeckmne gaHHble

3000 BA
HOM. 7 MC
HOM. 3 MC

1 nepekntoyaTesib, HOPMasibHO PA30OMKHYThbI
NI HOPMaJlbHO 3aMKHYTbIl

BUHTOBbLIE pa3beMbl

(*) Bpemsi cpabaTbiBaHUS 1 cObpoca npeacTaBnstoT cobon Npoao/KUTENbHOCTb
KOMMYyTauUnmn, KoTopas onpenenseTca NCKIIYMTENIbHO KOHCTPYKUMEN (KaTywKa —
3aMblKaHMe/pa3MblKaHNe KOHTaKTa), To ecTb 6e3 y4yeTa BpeMeHun, KoTopoe TpebyeTcs

nporpaMMe Ol pacyeTa peLleHui.

KOHTpPOJ/IbHBIA KOHTaKT (CaMognarHoCcTmKka)

MOCTOAHHBLIN TOK:
MaKcrMaJibHbIV TOK 3aMblKaHUSA:

MaKCMManbHbIN TOK OTKJIIOYEHUS:

MaKcnMasnbHOEe Hanps»XeHne nepekto4eHns:
KoMMyTauUWOHHas CNoCobHOCTb:
Tun KOHTaKTa:

Pa3bembl:

CuHnxpoHusaumnsa spemenun IRIG-BOOX

HoMnHanbHOE BXOOHOE Hanps>XeHue:

CoegunHeHwue:

RS485*
*0OCTYNHOCTb 3aBUCUT OT YCTPOWCTBA

CoegunHeHwue:

MRDT4-3.7-RU-MAN

MRDT4

5 A nep./nocT.

15 A nep./nocT. B TeyeHne 4 ¢
5 A nep. no 250 Bnep.

5 A nocT. go 30 B (pe3ucT.)

0,25 A nocT. npun 250 B (pe3uncT.)

250 Bnep. / 250 BriocT.
1250 BA
1 nepeksoYaloLLnn KOHTaKT

BUHTOBbLIE pa3beMbI

5B

BrHTOBbIE pa3beMsbl (BUTasi napa)

9-KOHTaKTHbIN pa3beM D-Sub (BHewHMe
OKOHeYHble pe3ncTopsbl/B D-Sub)

nan 6 BUHTOBbIX pa3beMoB RM 3,5 mm (138
MIL) (BHYTpeHHME OKOHEYHbIE PE3NCTOPbI)
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12 TexHUn4eckmne gaHHble

OCTOPOXXHO!

Ecnv B nHTepdence RS485 nmetoTcs pasbemsl, ciefyeT NCNOJIb30BaTb
SKpPaHMPOBaHHbLIN Kabesb CBA3N.

[
OnNTOBOJIOKOHHBbIA MOAYJb C pa3beMoM ST*
*NOCTYMNHOCTb 3aBUCUT OT YCTPONCTBa
Pa3sbem: MopT ST
CoBMeCTMMbI OMTOBOJIOKOHHbI Kabesb: HCS 50/125 mkmMm, 62,5/125 mkMm, 100/140 MKM 1
200 MKM
InnHa BOMHbI 820 HM

MuWHMManbHOE 3Ha4YyeHmne onNTUYEeCKOW BXOAHOMN -24,0 nbm
MOLLHOCTWU:

MunHnManbHoOe 3Ha4YeHne onTu4Yeckon -19,8 nbm gnsa BonokHa 50/125 MKM
BbIXO4HOWN MOLLHOCTW:
-16,0 nb™M gnsa BoNOKHa 62,5/125 MKM
-12,5 nbm onsa BonokHa 100/145 Mkm

-8,5 nbm gnsa BonokHa HCS 200 MKM

MakcunManbHasa oJanHaA JNHUN: npnbna. 2,7 KM (B 3aBUCUMOCTU OT 3aTyXaHUSA
JINHNK)

Heobxoanmo noMHUTL: CKOPOCTb Nepeaayn AaHHbIX ONTUYECKUX NHTepdencos
orpaHuydeHa oo 3 M6ona nons Profibus.

Oontmnyeckmnu mogynb Ethernet c pazbremom LC*

*0OCTYNHOCTb 3aBUCUT OT YCTPOWCTBA

Pa3bem: MopT LC
CoBMeCTUMBbI ONTOBOJIOKOHHbLIN Kabenb: 50/125 MkM 1 62,5/125 MKM
OnnHa BOJHbI: 1300 HM

MunHMManbHOE 3Ha4YeHmne OoNTUYEeCKOW BXOOHOMN -30,0 nb™m
MOLLHOCTMU:

MuWHMMaNbHOE 3HAa4YeHne oNTUYEeCcKom -22,5 nbm onsa BonokHa 50/125 Mkm

BbIXO4HOWN MOLLHOCTW:
-19,0 ob™M gnsa BoNOKHa 62,5/125 MKm

MakcuManbHaga oanHA JUHUN: npnba. 2 KM (B 3aBUCMMOCTM OT 3aTyXaHuUs
JINHWK)

NHntepgenc YTOAC*

*0OCTYNHOCTb 3aBUCUT OT YCTPOWCTBA
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12 TexHNn4Yeckmne gaHHble

Pa3zbem: YHuBepcasibHoe coegnHeHue
CoBMeCTUMBbI ONTOBOJIOKOHHbLIN Kabenb: 1 MM
OnnHa BOJIHbI: 660 HM

MunHnManbHoe 3Ha4YeHne onNTU4YeCKon BXO4HOMN -39,0 obm
MOLLHOCTMW:

Smart viewllogknio4yeHune K
YcTponcteso MRDT4 MoxeT 06MeHUBaTbCA AaHHbIMU € paboynm MO Smart view.

e MoakntodeHme 4yepes USB (c nomoubio USB-nHTepdenca Ha nepegHen naHenu
ycTponctea MRDT4).

* MoakntodeHne TCP/IP (¢ nomowbto nHTepdenca Ethernet* Ha 3apgHen naHenn
ycTponctea MRDT4).

(*Hann4me 3aBUCKT OT YCTPONCTBA)

OpHoBpeMeHHO gonycKaeTcs ToNbKo 3 ceaHca ¢Ba3um MO Smart view ¢ yCTPONCTBOM
MRDT4.

CoobLueHnsa o caMmogonarHocTuke

EMKOCTb XpaHeHuns coobLeHni o camoamarHocTuke (cm. pasaen > «9.2 CoobuieHns o
caMmoavarHoCTuKe»):

e E — owunbkun — go 500 coobuweHnn. Kaxxgoe nocneaytowee (501-e) coobuieHne
CTUpaeT camoe cTapoe coobuieHne o6 ownbke.

« W — npeaynpexaeHus — no 500 coobuwernunn. Kaxxpgoe nocneaywulee (501-e)
coobleHne CTUPaeT CaMoe CTapoe coobLieHne C npeaynpeXxaeHneM.

* 1 — nHopMaunoHHbIe coobueHns — go 500. Kaxxgoe nocnegytowee (501-e)
coobLleHne cTupaeT camoe cTapoe uHhopMaumoHHoe coobLieHue.

ST1an 3arpys3km
Mocne BkAOYEHUSA NUTaHWA 3aimnTa byneT paboTaTbh NPMMEPHO B TeveHue 7 C.

MpuMepHo Yepes 39 cekyHAbl (B 3aBMCUMOCTM OT KOHUrypauumn) dasa 3arpyskm bynet
3aKOHYeHa (Npoun3onaeT NHMLNaNM3auna nHTepdgerca Nonb3oBaTens n CBaA3n).
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12 TexHn4eckmne aaHHble

12.1 Cneuundunkaumm/norpeHocTun

12.1 Cneundumkaumm/norpeLtHocTmn

12.1.1 TexHMYeECKMUe XapaKTEepUCTUKM 4YaCOB peasibHOro BpeMeHm

Pa3pelleHue:

MorpelwHoCThb:

1 mc

< 1 MuH / mecay, (+20 °C [68 °F])

< =1 Mc nNpu cuHXpoHun3auum Yyepes IRIG-B

Aonycku CUHXPOHU3aLUN BpeMeHHn

TOYHOCTb pa3/INYHbIX NMPOTOKOJIOB CUHXPOHN3ALUN BPEMEHMN OTJINYAETCH:

Ucnonb3lyeMbin
MPOTOKOJ1

be3 cnHxpoHusauunm
BpeMeHu

IRIG-B

SNTP

IEC60870-5-103

Modbus TCP

Modbus RTU

DNP3 TCP

DNP3 UDP

DNP3 RTU

408

OTKJIOHEeHue BpeMeHU B

MecsL,

<1 MuH (npn +20 °C)

3aBUCUT OT BPEMEHHOro
OTKJIOHEHUS
BpeMsi3afaloLLero
reHepaTopa

3aBUCUT OT BPEMEHHOIO
OTKJIOHEHUS
BpeMs3ajatoLlero
reHepaTtopa

3aBUCUT OT BPEMEHHOr 0
OTK/IOHEHUS
BpeMsizafaloLLero
reHepaTopa

3aBUCUT OT BPEMEHHOI O
OTKJIOHEHUS
BpeMs3ajatoLlero
reHepaTtopa

3aBUCUT OT BPEMEHHOr 0
OTKJIOHEHUS
BpeMsi3afaloLLero
reHepaTopa

3aBUCUT OT BPEMEHHOIO
OTKJIOHEHUS
BpeMs3ajatoLlero
reHepaTtopa

3aBUCUT OT BPEMEHHOr 0
OTKJIOHEHUS
BpeMsi3afaloLLero
reHepaTopa

3aBUCUT OT BPEMEHHOI O
OTKJIOHEHUS
BpeMs3ajatoLlero
reHepaTtopa

MRDT4

OTKJIOHEeHue oT
BpeMsa3apaloLLero reHepartopa

OTKJIOHEHME BpeMeHU

<#+1 McC

<z*1 MC, ec/In COCTOSIHME CeTEBOr0
nogkntoydeHns XOPOLLEE (cm.
paboyee cocTossHNnEe SNTP)

<#+1 McC

3aBNCUT OT CETEBOWN HArpy3Ku

<#+1 McC

3aBNCUT OT CETEBOWN HArpys3Kun

3aBUCUT OT CETEBON HarpysKu

<=+1 MC

MRDT4-3.7-RU-MAN



12 TexHNn4Yeckmne gaHHble

12.1.1 TexHU4YecKne XxapakKTepUCTUKN HaCOB peasibHOro BpeMeHU

ObpaTnTe BHMMaHMe, 4TO HasM4Yne NPOTOKONOB 3aBUCUT OT BapuaHTa 3aKa3aHHOro
ycTpoiicTBa MRDT4 (cMm. pasgen 5> «1.2.1 BnaHk 3aka3a ycTPONCTBa»).
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12 TexHn4eckne paHHble
12.1.2 TexHMNYeCKMe XapaKTePUCTUKK COBMpaeMblX 3HAYEHUIN N3MePEHNN

12.1.2 TexHUYEeCKue XapaKTepucTukKm coompaeMbix 3HA4Y€HUWN U3SMEepPEHUN

U3MepeHne ¢pa3oBOro Toka M Toka yTe4Ku Ha 3eMJI0

Jdnanas3oH 4YacToT: 50 Tu/60 'y, = 10%

TOYHOCTb: knacc 0,5

MorpewHocTs aMnanTyabl Npu | < In: +0,5% HOMUHaAbHOro Toka *3)
MorpewHoCcTb aMnANTy bl Ipu | < IN: +0,5% n3MepeHHOro ToKa *3)
MNMorpewHoCcTb amnanTyabl Npu | < In: +1 0% N3MEpEeHHOro TOKa *3)
lapMoOHUKa: o 20%, 3-9 rapMoHunka =2%

0o 20%, 5-a rapmoHuka =2%

YacToTHOE BO3OEeNCTBUE: < *2% /Ty B Amana3oHe *5 'y ons
napamMeTpmM3oBaHHON HOMNHANLHON YacCTOThl

TeMnepaTypHOe BO34encTeue: < *1% B gnana3soHe ot 0°C gpo +60°C (+32°F no
+140°F)

*3) 1ns ManbiX TOKOB YyTEYKN Ha 3eMJII0 TOYHOCTb HEe 3aBUCUT OT HOMUHAJIbHOI O
3Ha4yeHuns, HO NpuBoanNTCA Ang 3HavyeHmsa 100 MA (npu In = 1 A) cooTBeTCTBEHHO. 500 MA
(npn IHom = 5 A).
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12 TexHNn4Yeckmne gaHHble

12.1.3 TOYHOCTb 3aLUNTHbIX 3JIEMEHTOB

12.1.3 TOYHOCTb 3aLLUUTHbIX 3JIEMEHTOB

3adep>xka OTKJIIOYEHUSA NMpeacTaBaseT cobon BpeMs Mexay noaadein aBapminHoro
CUrHasa u oTKJoYeHNEM. TOYHOCTb MokasaTens paboyero BpeMeHn 0OTHOCUTCS KO

4 BPEMEHUN MeXAYy MOMEHTOM peructpaumm cboss 1 MOMeHTOM cpabaTbiBaHMS 3aLLUTHOIO
3/1IeMeHTa.

dTaIoHHbIe YCNIOBUSA 11 BCEX IJIEMEHTOB 3aWUTbl: CMHYCOMAa, HOMUHalbHasA 4YacToTa,
Ol < 1%, meTOo4 M3MEPEHNS: OCHOBHOW.

12.1.3.1 3awmTa OT MaKCUMaJIbHOro ¢pa3oBOro Toka

DJieMeHTbl 3alUMTbl OT MAKCMManbHOro TOYHOCTHL

TOoKa

1[x]

MoporoBoe 3Ha4vYeHne «/>» +1,5% OT 3Ha4YeHNa HAaCTPONKKU, NN £1% IHoM.
KoappuumeHT nageHmns 97% wnnmn 0,5% IHom

OnpepeneHHoe BpeMs («Xap» = «DEFT»):
3anep)XKa OTKJIIoYEeHUS «t» +1%wuanm £ 10 mc
Bpems cpabaTbiBaHus (onsa «t» = 0 Mc) < 36 MC

lMpn NnpoBepke ToKa = 2-pa3oBoe
3Ha4veHne cpabaTbiBaHUS

KpuBas XxapakTepucTuk:
Bpems 3anycka (BpeMs cpabaTbiBaHMWSA) < 36 MC

Mpu NnpoBepke Toka = B 2 pa3a bonblie
MOpoOroBOro 3HavyeHue

3agepxxkKa oTkaoyeHuns t(l, I>, txap) +5% (B COOTBETCTBUMN C BbIOPaHHOW KPNBOM, CM.
=> «4.6.1 XapaKTepucTukun»)
Ons npoBepku TOKa B AnanasoHe 2 ... B
20 pa3 6osibLUe NOPOroBOro 3Ha4YeHns

Bpems paboTbl = BpeMms 3anycka + 3agep)xka OTKJII0HeHUA
BpemMsa pa3MbikaHUA < 55 mcC
t-copoc 3apepxxku («Pexx_ cbp »= +1% = 10 mc

«onpenesieHHoe BpeMS»)
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12 TexHn4eckmne aaHHble
12.1.3.1 3awmTa OT MaKCMMasibHOro (ba3oBOro Toka

SNeMeHTbl 3alUThbl OT npesBbilLLeHunA
TOKa

1[x]

npu 3Ha4YeHUM napameTtpa «MeTon
n3MepeHmn» = «12»

(Tok oTpuuaTenbHOM
nocsenoBaTesibHOCTU YepenoBaHUA

¢ha3s)

MoporoBoe 3Ha4vyeHne «/>»

KoahpmumeHT nageHus

OnpepeneHHoe BpeMs («Xap» = «DEFT»):

3agep)xKa OTKJYEHNS «t»
Bpems cpabaTbiBaHMA (ans «t» = 0 MC)

Mpn NpoBepke ToKa = 2-pa3oBoe
3HavyeHne cpabaTbiBaHUS

BpeMsi pa3mbikaHus

412

To4yHOCTb

+2,0% OT YCTAHOBOYHOI0 3Ha4YeHUsa uanm 1% In

97% nnn 0,5% In

1% unnn £ 10 Mmc

< 60 mcC

< 45 mMmc

MRDT4
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12 TexHNn4YeckKmne gaHHble

12.1.3.2 3aWnTa OT MAaKCUMaJIbHOro TOKa 3aMblKaHUs Ha 3e€MJII0
12.1.3.2 3awmTa OT MAKCMMAJIbHOIO TOKA 3aMblKaHUA Ha 3eMJ1I0

dneMeHThbl 3aLUTbl OT MAaKCUMaNbHOI0  To4yHOCTDb * 3)
TOKa 3aMblKaHMA Ha 3emnio: 3lo[x]

NMoporosoe 3HavyeHue «3/0>» +1,5% OT 3Ha4YeHnsa HaCTPONKKN, NN =1% IHomM.

KoahpuumeHT nageHus 97% nnm 0,5% IHom

OnpepeneHHoe BpeMs («Xap» = «DEFT»):
3agep)xKa OTKJYEHNS «t» +1%wnim =10 Mc
Bpemsa cpabaTbiBaHuns (onsa «t» = 0 Mc) < 45 McC

Mpwv NpoBepke TOKa = 2-pa3oBoe
3HaYeHune cpabaTbiBaHUS

KpurBas xapakTepuUcTuk:
Bpems 3anycka (Bpems cpabaTbiBaHWA) < 45 mc

Mpun npoBepke Toka = B 2 pa3a bonblue
MOPOroBOro 3Ha4YeHmne

3agepxxka oTkatoyeHuns t(3lo, 3lo>, +5% (B COOTBETCTBUM C BbIOPAHHOW KPNBOM, CM.
txap) > «4.8.1 XapaKTepucTukmn»)

Lna npoBepkn TOKa B AMana3oHe 2 ... B
20 pa3 6osible NOPOroBOro 3Ha4YeHUs

Bpems paboTbl = Bpems 3anycka + 3agep)XKa OTKJII0YEeHUS
BpeMs pa3MblkaHNA < 55 MmcC
t-cOpoc 3anepXkn («Pex_cbp »= +1% = 10 mc

«onpegnesieHHoe BpeMs»)

« *3) 1na Manbix TOKOB YyTEYKMN Ha 3€MJ/It0 TOYHOCTb HE 3aBUCUT OT HOMUHAILHOIO
3Ha4YeHus, HO MpMBOAMTCA ANa 3HadYeHusa 100 MA (npu IHOM = 1 A), COOTBETCTBEHHO
500 MA (npwu IHom = 5 A)
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12 TexHN4YecKne faHHble
12.1.3.3 ®a3oBas anddepeHumanbHasa 3almTa

12.1.3.3 ddasoBas apuddepeHumnanbHan 3awuTa

dazoBana gudcdcdepeHumanbHasn To4YHOCTb

3awumTa:

id

Id> +5% OT YCTAaHOBOYHOI0 3Ha4YeHUs nian £2% IHom
KoahhpumuneHT nageHus KoppekTupyetcs, MUHUMYM 1% IHOM

Bpemsa cpabaTbiBaHuA

Id > 2 x cpabaTbiBaHue < 40 Mc

(war ot HynsA oo 200% cpabaTbiBaHUA 87-

Xap)

O6bl4YHOE BpeMS OTKJIIOYEHUSA 30 mc
HavMeHbLlee BpeMs OTKJIIOYEeHUS 18 mc
HeorpaHuyeHHas c¢asoBan TO4YHOCTb

auncddepeHumanbHas 3awmTa:

IdH
ld>> +5% OT YCTAaHOBOYHOI0 3Ha4YeHUsA nan £2% IHom
KoahprumeHT nageHus 90% nnn 1% IHom

Bpemsi cpabaTbiBaHuUs

Id > 1,1 x cpabaTbiBaHue < 30 mc
Ob6bI4HOE BpeMsa OTKIYEeHUS 19 mMc
HavMeHbLIee BpeMs OTKJIIOYEeHUS 13 mc
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12 TexHNn4Yeckmne gaHHble

12.1.3.4 OnupdepeHunanbHasa 3aLimMTa OT 3aMblKaHUA Ha 3eMJ1I0
12.1.3.4 [OuddepeHunanbHas 3aliuTa OT 3aMblKaHUS Ha 3eMJ1I0

OuddepeHumnanbHaa 3awimTa oT TO4YHOCTb
3aMblKaHusA Ha 3emnio: IdG

IdG> +3% OT YCTAHOBOYHOIO 3Ha4YeHUsA nian £2% IHom
KoahpumumneHT nageHus 95% nnn 1% IHom

Bpemsa cpabaTbiBaHuA

IdG > 2 x cpabaTbiBaHMe < 40 mc

(war ot HynsA oo 200% cpabaTbiBaHUS 87-

Xap)

O6bl4HOE BpeMS OTKJII0YEHUS 30 mc

HanmeHbLlee BpeMs OTKJII0YEHUSA 18 mMc

HeorpaHunuyeHHas TO4YHOCTb

anddepeHumanbHana 3awmuTa

3a3eMJieHMn:

IdGH

IdG>> +3% OT YCTAHOBOYHOI0 3Ha4YeHUus nian 2% IHom
KoappuuneHT nageHmns 90% vnn 1% IHom

Bpemsa cpabaTbiBaHuA

IdG > 1,1 x cpabaTbiBaHue < 30 Mc
O6bl4HOE BpeMSs OTKJIIOYEHUS 19 mc
HanmeHbLlee BpeMs OTKJIIOHEHUS 13 Mc
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12 TexHUn4eckmne gaHHble
12.1.3.5 TennoBas 3aWunTa

12.1.3.5 Tennosas 3awiuTa

3awuTta TAC:

TAC/YTAC

YcTaBKa OTKJ1IOYEHNS
YcTaBKa TpeBoru

ABapuiiHbIn curHan t-delay

C6poc rucrepesunca

TennoBasa Mmopenb:

TenMop,

K-16

3agepxka OTK/0YeHNs (B COOTBETCTBUN
c ypaBHeHueM B > «Bpems BbIaep>KKn»)
B XONOJHOM COCTOAHMM (T. e. 6e3
npenBapuTesLHOro Harpesa)

KoahpmumeHT nageHus

To4YHOCTBL

+1 °C (1,8 °F)
+1 °C (1,8 °F)
DEFT

+1% nnn £10 mc

-2 °C (-3,6 °F) noporoBoro 3Ha4yeHuns

+1 °C (1,8 °F)

ToyHoctb * 1)

+5% OT 3Ha4YeHNa HaCTPoOnKN, nan 1% IHom

+5% OT PacCYUTAHHOI0 3HaYeHns unm 1 c

97%

*1) TOYHOCTb NPUMEHSETCA K CnefyoLWmnM AMana3oHaM HacTPoekK:

e K16 = 0,1 IHOM
e T-Harp = 30000 c

e T-0xJ1 = 30000 C

416
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12 TexHNn4Yeckmne gaHHble
12.1.3.6 3awmTa no ToKy

12.1.3.6 3awmTa No ToKy

KoHTponb 6pockoB: TO4YHOCTDb

IH2

IH2 / IH1 +1% IHOM
KoatppuuneHT nageHns 5% IH2 nnn 1% IHom
Bpemsa cpabaTbiBaHuA < 30 mc 1)

« *1) KoHTpo1b 6pOCKOB BO3MOXXEH, €C/IN OCHOBHasa rapMoHmka (IH1) > 0,1 IHom un 27
rapMoHuka (IH2) > 0,01 IHom.

HecMMMeTpMYHbIA TOK: TouHoctb * 1)

12>[x]

2> +2% OT YCTaHOBOYHOI 0 3Ha4yeHnsa nin +1% IHom
KoathpuumeHT nageHns 97% wnnn 0,5% IHom

%(12/11) *1%

t DEFT

1% wunnn = 10 mc

Bpems cpabaTbiBaHMA < 70 mc
Bpemsa pa3mbikaHnA < 50 mc
K +5% INV
T-OXJ1. +5% INV

« *1) Tok o6paTHOI NocaenoBaTENbHOCTY |12 AoMKeH cocTaBnsTb = 0,01 X IHOM, TOK
npsMon nocsenoBaTenbHOCTU |1 gosmkeH coctaenAaTb = 0,1 x IHOM.
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12 TexHn4eckne faHHble
12.1.3.7 MNMpoymne PyHKLUN 3aLUTbl U KOHTPOJIS

12.1.3.7 TMpoume PyHKLUU 3aLLUTbl U KOHTpPONS

YckopeHue 3aluThbl NPU BKJIIOYEHUU TO4YHOCTb
BblKJIlOYaTeNA:

BHO

Bpemsa cpabaTbiBaHusA < 35 mc

I< +1,5% OT 3Ha4YeHnsa HaCTPOnNKN, nian 1% IHoM
t-BKJIIOY *+ 1% wm = 20 Mc

B/NOKMPOBKAa OT MYCKOBbIX TOKOB: TO4YHOCTb

MCXH

Mopor *+1,5% OT YCTAaHOBOYHOI0O 3Ha4YeHUA Wan £1% IHom
Bpemsa cpabaTbiBaHuA < 35 mc

< +1,5% OT YCTAaHOBOYHOI0 3Ha4YeHUA Wan £1% IHom
t-Harp BbIKN *+ 1% wm = 15 mMc

t-makc 610K * 1% win = 15 mMc

Bpems ycT *+ 1% wm = 15 mMc

YCTPOMUCTBO pe3epBUPOBaHUA OTKA30B TOYHOCTb
BbiKJllOMaTENA:

YPOB

t-YPOB *+ 1% wnn = 10 mc

I-CBF > +1,5% 0T 3Ha4YeHnsA HaCTPOonKn, nam 1% In
Bpems cpabaTbiBaHMA < 40 mc

Ha4ynHaa c Toka |, npesBbillatoLiero
3Ha4veHune 1,3 x I-CBF >

BpemMsa pa3MbikaHUA < 40 mc
MOHMTOPMHI Lenu ynpasBJZieHUA: TO4YHOCTb

KLY

t-TCS *+ 1% wm =10 mMc
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12 TexHNn4Yeckmne gaHHble

12.1.3.7 Mpoyre PyHKLMN 3aLLUUTbl U KOHTPOJIS

KoHTponb TpaHcchopMaTopa TOKa: TO4YHOCTb

KTT

Al +2% OT YCTaHOBOYHOI 0 3Ha4YyeHusa win 1,5 % In
KoshpurumeHT nageHus 94%

Bbla_aB_ cuUrH_ + 1% vnam £10 mMc
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13 MpunoxeHne
13.1 CtaHpapTshl

13 MpunoxeHue

13.1 CraHnpapThbl

13.1.1 YTBepXpaeHus

Homep panna UL: E217753

UI_ cepTuguumposaHo B cooTBeTcTBUM ¢ UL508
(Mpon3BOACTBEHHbIE CUCTEMbI YNPaB/IEHNS)

Homep hanna CSA: 251990

cepTuduumposaHo B cooTBeTcTBUU CSA-C22.2 Ne 14
(Mpon3BOACTBEHHbIE CUCTEMbI YNPaB/IEHNS)

EAC

cepTucduympoaHo no EAC (eBpa3ninckoe COOTBETCTBME)

KEMA Laboratories — Type tested and certified in
accordance with the complete type test requirements of
IEC 60255-1:2009.

(Mpowno TnoBble UCNbITAaHNA N CEPTUDUKALNIO B
cootBeTCcTBUM C IEC 60255-1.)

] KESCO

r"'
KE " CO SYUY MM (peknapauus MOEHTUYHOCTW).
[

Pernctp Jinonga — cepTudumkaT TMNOBOro ogobpeHus.

CCC — cepTtudukat Tunosoro onobperHmnsa CQC, Knutan

e CooTBeTcTBYeT cTaHmaapTy IEEE 1547-2003
¢ /I3ameHeHunsa B cooTBeTCcTBUMN C IEEE 1547a-2014

* CooTBeTcTBYeT cTaHgapTy ANSI C37.90-2005
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13 MpunoxxeHwne

13.1.2 KOHCTPYKTOPCKME CTaHOapThl

13.1.2 KOHCTPYKTOpPCKME CTaHaapThbl

FpynnoBon cTaHgapT

MpPon3BOACTBEHHbIA CTaHOAPT

MRDT4-3.7-RU-MAN

EN 61000-6-2, 2005 r.

EN 61000-6-3, 2006 r.

IEC 60255-1, 2009 r.
IEC 60255-26, 2013 r.
IEC 60255-27, 2013 r.

UL 508 (npomblLLuneHHOEe KOHTpoJsibHOe obopynoBaHue),
2005 .

CSA C22.2 Ne 14-95 (NMpOMbILLIEHHOE KOHTPOJILHOE
obopypoBaHue), 1995 r.

ANSI| C37.90, 2005 .

MRDT4

421



13 MpunoxeHne
13.1.3 SneKkTpuyeckmne NcnbiTaHns
13.1.3 3SneKTpUUYecKue UcnbiTaHus

BbICOKOBOJIbTHbIE UCNBITAHUA

UcnbiTaHne Ha YCTOWYUBOCTb K BbICOKOYaCTOTHbIM NOMexaMm

IEC 60255-22-1 B pamkax ogHown Lenu 1 kB/2 c
IEC 60255-26

IEEE C37.90.1

IEC 61000-4-18

3aMblKaHMe Ha 3eMJIo 2,5 kKB/2 c

KJjacc 3 LUenb-uenb 2,5 KB/2 c

UcnbiTaHne nsonsaummu non Hanpso>KeHueMm

IEC 60255-27 Mexay BCcEMU LENAMN 1 2,5 kB (3¢pd.) /50Ty, 1
MPOBOAALWMMUN Y31aMun MWH.

IEC 60255-5

EN 50178
Kpome nHtepdencos 1,5 kB nocT. TOKa, 1 MUH.
BxoaHom cnurHan namepeHuns 3 kB (achp.) /50 'y, 1 MuH.
Hanps>xeHuns

UcnbiTaHne MMnynbCHbIM Hanpsi>xeHuneMm
IEC 60255-27 5 kB/0,5 O, 1,2/50 MKc

IEC 60255-5

UcnbiTaHne COMNMpPoOTHUBIIEHNSA N3015UunNun

IEC 60255-27 B pamkax ogHomn uenu 500 B nocTosiHHOro TokKa, 5
C
EN 50178
Llenb-uenb 500 B nocTosiHHOro ToKa, 5
C

UcnbiTaHNAa Ha HEBOCIIPUUMYUBOCTb K 3JIEKTPOCTaTHYeCKUM paspsagaM n aMC

UcnbiTaHMe Ha HeBOCNIPUUMYUBOCTDb K BbICTPBIM NepexonHbIM npoueccaM (bpockam)

IEC 60255-22-4 Brok nuTaHusA, BXOA4bl 3/IeKTpOCeTH +4 kB, 2,5 kl'y,
IEC 60255-26 Mpoyne BxoObl N BbIXO4bl +2 KB, 5 kl'y
IEC 61000-4-4
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13 MpunoxxeHwne

13.1.3 SneKTpuyeckme UcrnblTaHns

UcnbiTaHne Ha HEBOCNIPUNMYUBOCTD K 6bICprlM nepexogHbIM npoueccam (6pOCKaM)

Knacc 4

UcnbiTaHnsa Ha yCTOﬁ'lMBOCTb K BCIJieCKaM Hallpsa>XeHus (ckaykam)

IEC 60255-22-5 B pamkax ogHoOM uenn 2 kv

IEC 60255-26 3aMblkaHVe Ha 3eMJ110 4 kv

IEC 61000-4-5

Knacc 4

Knacc 3 3amblkaHue kabenein cBA3M Ha 2 kv
3eMJ10

UcnbiTaHna Ha YCTOUYNUBOCTb K 3J1IEKTPHUYECKUM pa3psagam (3CP)

IEC 60255-22-2 Bo3ayliHble paspagbl 8 kv
IEC 60255-26 Pa3psanbl B KOHTaKTax 6 kV
IEC 61000-4-2

Knacc 3

UcnbiTaHne Ha HEBOCNPUNMYUBOCTb K U3JTYHE€HUNIO paano4YacToTHOro MarHUTHOIro noJjs

IEC 60255-22-3 80 MIMNu-1T1Tw, 35 B/m
IEC 60255-26 80 MMu-1 1Ty 35 B/m
IEC 61000-4-3 1-31Tu 35 B/m

HeBocnpMnM4YnNBOCTbL K BOSMYLUEHUAM, MHOYLUPOBaAHHbIM MNOJIAMU pafano4acToT

IEC 61000-4-6 150 k'u-80 My, 10V
IEC 60255-26

Knacc 3

UcnbiTaHne Ha HeBOCITPUNMYUNBOCTb K MAarHUTHOMY MoJiro ﬂpOMblLUﬂeHHOﬁ 4acCTOTbI

IEC 61000-4-8 HernpepbIBHOE 30 A/M
IEC 60255-26 3¢ 300 A/M
Knacc 4
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13 MpunoxeHne
13.1.3 SneKTpnyeckmne NcnbiTaHns

UcnbiTaHnsa Ha n3ny4yeHne n SMC

UcnbiTaHne Ha nogaBsieHne pagunornomex
IEC/CISPR 22 150 kM'y-30 MlTy, lNMpenenbHoe 3Ha4vyeHWe ons

Knacca B
IEC 60255-26

UcnbiTaHne Ha m3nydyeHune pagmoromex
IEC/CISPR 11 30 MIMu-1 My, lMpepnenbHoe 3HavYeHMe gns

Knacca A
IEC 60255-26
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13.1.4 KnumMmatTuuyeckKkue ucnbiTaHuA

Knaccnpukaumsa

IEC 60068-1 KnnmaTtuyeckasa Knaccnpukaumns

IEC 60721-3-1 Knaccudumkauma BHELLIHNX YCI0BUN
(xpaHeHne)

IEC 60721-3-2 Knaccudumkaumsa BHELLWHNX YC/TIOBUN
(TpaHcnopTupoBKa)

IEC 60721-3-3 Knaccudmkauma BHELLIHNX YCI0BUN

(cTaunmoHapHOe NpnMeHeHne B
3aLUNLLEHHbIX OT KJIMMaTUYeCKNX

BO34EeNCTBUN MecTax)

UcneiTaHne Ad: xonon
IEC 60068-2-1 TemnepaTypa

IEC 60255-27 ONnTenbHOCTb NCMbITaHNA

UcnbiTanne Bd: cyxom >xap
IEC 60068-2-2 TemnepaTypa
IEC 60255-27 OTHOCUTEe/IbHas BNaXXHOCTb

OnnTenbHOCTb NCMbITaHUA

UcnbiTaHne Cab: Ba>kKHbiH (YCTOUYMNBBIN) XKap
IEC 60068-2-78 TemnepaTypa
IEC 60255-27 OTHOCUTEesIbHas BNaXXHOCTb

OnnTenbHOCTb UCMbITaHUA

UcnbiTaune Db: Bna>kHbiN (LUKIINYECKNHN) >Kap
IEC 60068-2-30 TemnepaTypa
IEC 60255-27 OTHOCUTEeNbHas BIaXXHOCTb

Unknbl (12 + 12-4ac)

UcnbiTaHne Nb: nsmeHeHne temnepartypbl
IEC 60068-2-14 TemnepaTypa
UMKAN

ONNTEeNbHOCTb UCTbITaHWUIA

MRDT4-3.7-RU-MAN MRDT4

13 MpunoxxeHne

13.1.4 KnumaTumnyeckme ncnbliTaHus

20/060/56

1K5/1B1/1C1L/1S1/1M2, Ho
He MmeHee -30 °C (-22 °F)

2K2/2B1/2C1/251/2M2, Ho
He MmeHee -30 °C (-22 °F)

3K6/3B1/3C1/351/3M2, Ho

He MeHee -20 °C (-4 °F)/He
6onee 60 °C (140 °F)

-20°C (-4°F)
16 y

60°C (140°F)
<50%
72 Y4

60°C (140°F)
95%

56 oHen

60°C (140°F)
95%
2

60°C/-20°C
5
1 °C/5 MmuH
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13 MpunoxeHne
13.1.4 KnumaTumnyeckme ncnbliTaHus

UcnbiTaHne BD: ncnbiTaHne TPaHCOPTUPOBKONW U XPAHEHUEM B CYXHNX )XapKHUX YCITIOBUAX
IEC 60255-27 TemnepaTypa 70°C

IEC 60068-2-2 ONnTenbHOCTb UCMbITAHUN 16 4

UcnbiTaHne AB: ucnoiTaHne TPaHCNOPTHUPOBKON U XpPaHEHHUEM B XOJIOAHBIX YCJIOBUAX

IEC 60255-27 TemnepaTypa -30°C

IEC 60068-2-1 ONnTEenbHOCTb NCMNbITAHUN 16 4
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13.1.5 MexaHu4yecKkue ucnbiTaHuna

UcnbiTaHme Fc: ncnbitTaHme Ha BOCNPpUMMYUBOCTb K BUBpaLnm

IEC 60068-2-6 (10-59 ')
IEC 60255-27 CmelleHune
IEC 60255-21-1 (59-150 ')
knacc 1 YcKkopeHue

KonnyecTBO LIMKNOB NO Ka)kaown 13
ocen

UcnbiTaHme Fc: ncnbiTaHme Ha yCTOWYNBOCTb K BUBpaunm

IEC 60068-2-6 (10-150 "u)

IEC 60255-21-1 YcKopeHue

Knacc 1 Konn4yecTBo LUMKMIOB MO Ka)kAon 13

ocen

UcnbiTaumne Ea: ncnoiTaHne yaapom

IEC 60068-2-27 NcnbiTaHne Ha YCTOMYMBOCTb K
yOapHOM Harpyske
IEC 60255-27

WcnbiTaHne Ha conpoTuBaeHne
IEC 60255-21-2 yAapHoW Harpyske

Knacc 1

13 MpunoxxeHwne

13.1.5 MexaHu4ecKkme UcrnblTaHns

0,035 mm™m (0,0014 pronma)

0,59

1,049

20

59, 11 mc, 3 nMmnynbca B
Ka)K4OM HanpasJieHnun

15 g, 11 Mc, 3 umMnynbca B
Ka)X4OM HanpaBJsieHnun

UcnbiTaHne Eb: ncnbitaHne Ha yCTOWYUBOCTb K yAapHOMU Harpyske

IEC 60068-2-29 NcnbiTaHne Ha YCTOMYMBOCTb K
yOapHOI Harpy3ke

IEC 60255-21-2

Knacc 1

UcnbiTaHne Fe: ncnbiTaHmne Ha yCTOﬁ'-lMBOCTb K 3eMJieTpsACeHMIo

IEC 60068-3-3 NcnbiTaHne Ha YCTOMYMBOCTDb K

3eMJIeTPACEHUAM BAOJIb O[HOWN OCK
IEC 60255-27

IEC 60255-21-3

MRDT4-3.7-RU-MAN MRDT4

10 g, 16 mc, 1000
MMMYJIbCOB B Ka>XA0M
HanpasneHuu

1-9 'y B ropn3oHTasIbHOM
nonoxxexHun: 7,5 mm (0,295
aonma)

1-9 'y B BEPTUKAJIbHOM
nonoxxexHuun: 3,5 mm (0,137
aronma)

1 NpPoroH Ha Kaxayt oCb
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13 MpunoxeHne
13.1.5 MexaHu4yeckune ncnbiTaHns
UcnbiTaHne Fe: ncnbiTaHme Ha yCTOﬁ'-lMBOCTb K 3eMJieTpPpsACeHnIo

Knacc 2 9-35 4 B ropu3oHTa/IbHOM
nonoXxeHuu: 2 g,

9-35 'y B BepTUKaJIbHOM
nosoxeHun: 1 g,

1 NporoH Ha Kaxayt ocCb
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13 MpunoxxeHwne

13.2 ®yHKUMOHabHaa coBMmecTuMocTb no IEC 60870-103

13.2 dyHKUUOHaNbHaA coBMecTuMocTb no IEC 60870-103

BbibpaemMble napamMmeTpbl 0603Ha4YalOTCS, Kak MOKa3aHO HUMXe.
O  ®yHkuma nam ASDU He ncrnonbsyeTtcs

OyHKUMA nam ASDU ncnosb3yeTcsa Kak CTaHgapTHasa (Mo yMo4aHuto)

Bo3MoOXHbIN BbIGOp (NycTo «[»/X «X») 0TMeYaeTcsa ANa KaXX40ro KOHKPETHOro
naparpacda nam napaMmeTpa.

13.2.1 ®usny4ecKum ypoBeHb

dNeKTpnyecknm nHtepenc

EIA RS-485 Yuncno Harpy3ok Ha O4HO YCTPOMCTBO: 32

OonTnyecknin nHtTepgenc
CTeK/10BOJIOKHO O Pa3sbem Tuna F-SMA

MnacTnkoBoe BOJIOKHO Pa3sbem Tuna BFOC/2,5

CKopoCTb Nepenayn gaHHbIX:
9600 6uT/C 19200 6uT/c
38 400 6uT/c

13.2.2 KaHasbHbIAX YPOBEHb

BapunaHTOB BbibOpa AN KaHaIbHOrO YPOBHS HET.

13.2.3 TlpuknapHoOM ypoBeHb

Pe>kum nepepayn npuknagHbix gaHHbIX «Pexxum 1» (CHavYana HanMeHee 3Ha4YnMbIN
OKTEeT), Kak onpegeneHo B n. 4.10 ctaHgapTa IEC 60870-5-4.

13.2.3.1 OO6wwum appec ASDU

OpaviH obwunin apgpec ADSU (coBnapaeT ¢ O bonee ogHoro obwero agpeca YOI
anpecom ctaHuum) (ADSU)

MRDT4-3.7-RU-MAN MRDT4 429



13 MpunoxeHne
13.2.3.2 BbIbop CTaHAAPTHbLIX NHHOPMALMOHHbLIX HOMEPOB B HaMpaB/€HNUN MOHUTOPUHIa

13.2.3.2 BbIbop cTaHpapPTHbIX UHPOPMALUMOHHBIX HOMEPOB B HaNnpaBJIEHUU MOHUTOPUHTIa

CncrtemHsble PYHKLNN B HanpasJeHNN MOHUTOPUHra:

INF = 0 — KoHeL, obLlero 3anpoca INF = 0 — cMHXpOHM3aunsa BpeMeHun
INF = 2 — cbpoc BYD INF = 3 — cbpoc BY
INF = 4 — nyck/nepesanyck INF = 5 — BKJIlOYEHME NMUTAHNS

N3mepsemMble BEIMYUHLI B HarnpaBieHUN MOHUTOPUHIa:

INF = 144 — nsmepaemMasn senn4nHa | O INF = 145 — nsmepsaemblie Benn4nHsl |, V
INF = 146 — namepsaemble BenYuHsl |, V, 0 INF =147 — n3MmepsemMble BesIN4YUHbI |y,
P.Q VEN

INF = 148 — nsmepsaemble BENNYUHDLI 111, 2.
3, Vi1,2,3.P.Q, f

PopoBble yHKLUMN B HarnpaBJI€eHUN MOHUTOPUHTra:

O INF = 240 — c4uTbIBaHME 3aroJjIoBKOB O INF = 241 — cyMTbIBaHWE 3HAYE€HUN BCEX
BCEX onpeneneHHbIX rpymnn OaHHbIX OQHON rpynnbl

O INF = 243 — c4yuTbIBaHME ONPEKTOPUS O INF = 244 — cyuTbIBaHME 3HAYeHUS
OLHOr0 JaHHOro OLHOIro JaHHOro

OO0 INF = 245 — KoHeu obuiero 3anpoca O INF = 249 — 3anuncb JaHHOro ¢
POLAOBbLIX OAaHHbIX nogTBepXAeHnem

O INF = 250 — 3anucb gaHHoro c O INF =251 — 3anucb faHHoro npepeaHa
VUCMNOJIHEHNEM
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13 MpunoxxeHwne

13.2.3.3 Bbibop cTaHOapTHbIX MHHPOPMALMOHHBIX HOMEPOB B HanpaB/ieHU KOHTPOSA

13.2.3.3 Bbibop cTaHpapTHbIX MH(POPMALMOHHBIX HOMEPOB B HanpaBJIEHUU KOHTPONSA

CncrtemHsble PYHKLNN B HanpaseHUN KOHTPOA:

INF = 0 — nHuumaums obuiero 3anpoca

INF = 0 — cMHXpOHM3aunsa BpeMeHun

PopooBble KOMaHAbl B HanpaBieHUN KOHTPOS:

INF = 16 — aBTOMaTU4eCcKoe NoBTOPHOE
BktoYeHmne BKJ1/BbIKJI

X

INF = 18 — 3awuTta BKJI/BbIKJ

X

INF = 20 — 610KMpOBKa HanpasBsieHNS
MOHWUTOPWUHIa

X

INF = 23 — aKTuBaUNsa XapakKTepucTukn 1

INF = 25 — akTuBauUmMA XapaKTepuUcTmkm 3

X

X

INF = 17 — TenesawmnTta BKJ1/BblKJ1

INF = 19 — cbpoc COU

INF = 21 — pexxum npoBepkwu

INF = 24 — aKTuBaUNsa XapaKTEPUCTUKN 2

INF = 26 — aKTnBaUmnA XapaKTepUCTUKM 4

PopooBble hyHKLNN B HanpaBJIEHNN KOHTPONS:

O INF = 240 — cYMTbIBaHME 3aroJIoOBKOB
BCEX onpefeneHHbIX rpymnn

O INF = 243 — c4yuTbIBaHNE ONPEKTOPUSA
04HOro JaHHoOro

O INF = 245 — koHel, obLero 3anpoca
POAOBbIX AAHHbIX

O INF = 249 — 3anuncb gaHHOro C
noaTBEPXAEHNEM

0 INF = 251 — 3anncb faHHOro npepsaHa

OCHOBHble (PYHKLNK MPUNOKEHUS:
TeCTOBbIN peEXUM
[JaHHble HapyLleHunsa

3aKpbITble AaHHbIe

O

O

MRDT4-3.7-RU-MAN MRDT4

INF = 241 — cYMTbIBaHME 3HAYEHUN BCEX
OaHHbIX O4HOW rpynnmbl

INF = 244 — c4ynTbIBaHME 3HAYeHUS
OHOro JaHHOro

INF = 248 — 3anucb gaHHOro

INF = 250 — 3anucb gaHHOro ¢
NCMOJIHEHNEM

BnokupoBKa HanpaBaeHWs MOHUTOPUHTA

Popnosbie cepBUChHI
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13 MpunoxeHne
13.2.3.4 MNpoyee

13.2.3.4 Mpouee

432

N3MmepseMas BesIMYMHA

Tok L3

Tok Lp

Tok L3

Hanps»xeHue L1_g
Hanps>xeHune Lo_g
HanpsxeHune L3_g
Hanps>xeHune L1—Lo
AKTUBHasa MOLLUHOCTb P

PeakTnBHaga MOWHOCTb Y

YacTtoTa f

MRDT4

MaKC. 3HaYeHue =
HOMMH. 3Ha4YeHue X

1,2

O

o o o o oo o od

X

2,4

X

X

X

X

X

X

X

X

O
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13 MpunoxxeHwne

13.3 ®dyHKUMOHaIbHaa coBMmecTuMocTb no IEC 60870-5-104

13.3 dyHKUUOHaNbHaA coBMecTUMOCTb no IEC 60870-5-104

[aHHbIA CONYTCTBYOLWWWA CTaHAapPT NpeacTaBnseT Habopbl NapaMeTpoB U
a/ibTEePHATUBHbLIX BApUAHTOB, U3 KOTOPLIX CriegyeT BbibnpaTb NnoaHabopbl ons
BHEOPEHNSA KOHKPETHbIX CUCTEM ANCTAHLMOHHOIO yrnpaBfieHns. 3Ha4YeHNS HEKOTOpPbIX
MnapaMeTpoB, TaKMX KaK BbIBOP «CTPYKTYPUPOBAHHbLIX» NN «HECTPYKTYPUPOBAHHbBIX>
nonen AOPECA OBBEKTA OAHHbLIX ASDU, npenctaensioT coboli B3anMoncKovawLme
a/ibTepHaTMBbI. DTO 3HAYUT, 4TO B Ka>KAOM U3 CUCTEM AOMYCKAETCHA UCMOJIb30BaTb
TOJIbKO OAHO U3 3Ha4YeHUN onpefenseMblX napaMeTpos. 019 Apyrmx napaMeTpoB, TaknxX
KaK CMMCOK 3anncn AaHHbIX 0 pa3/IMyHbIX NMpoLeccax yrpaBaeHUs N HanpaBaeHUN
MOHUTOPWHIra, MOXXHO YKa3aTb Lefble Habopbl nam nogHabopbl B COOTBETCTBUM C
VMELLNMNCS BapnaHTaMm NpuMeHeHns. B 3ToM naparpadge KpaTKO ONUCLIBAOTCA BCe
napaMeTpsbl, YNOMAHYTbie B MpeAblAyLnx naparpagax, 4To ynpowaeT Bbibop
napaMeTpoB, NOAXOAAWMX A1 KOHKPETHbIX BApMaHTOB NpuMmeHeHus. Ecnn B cucteme
npencTtaeneHo obopynoBaHue pasHbliX NpomnssoanTenen, Heobxogmmo, 4Tobbl C
BbIGpaHHLIMK NapamMeTpamMm 6bIsIM COrnacHbl BCE NapTHEPHDI.

Cnncok (pyHKUMOHaIbLHON COBMECTUMOCTN onpegenseTca ctaHgapTom IEC 60870-5-101
N paCLUMpPEH 3a CYET NpuBedEHHbIX B HEM NapaMeTpoB. TEKCT ONMCaHNA NapaMeTpPoB,
KOTOpblE HE MPUMEHUMbI NO A,aHHOMY CONYTCTBYIOLLEMY CTaHAaPTY, 3a4epPKHYT, a
cooTBeTCTBYylOLWMe Pyla)kKyM 3a4epPHEeHbI.

MPUMEYAHWE. Kpome Toro, nosiHoe onpeaesieHne TeXHNYECKNX XapaKTepUCTUK
CUcTeMbl MOXeT rnoTpeboBaTb MHAMBMAYaNbHOrO Bbibopa onpefesieHHbIX NapaMeTposB
AN HEKOTOPbIX ee KOMMOHEHTOB, HanpuMep, nHAMBUAyanbHOro seibopa
Ko3(hpununeHToB MacliTabnpoBaHmsa ANa OTAESIbHbIX U3MepSAEeMbIX 3HAa4YEHUN.

BbibpaemMble napamMmeTpbl 0603Ha4YalOTCS, Kak MOKa3aHO HUXe.
O  ®yHkuma nam ASDU He ncrnonbsyeTtcs
[X] ®yHKumna nam ASDU ncnonb3lyeTtcsa Kak cTaHgapTHas (Mo ymos4aHuio)
[R] ®yHKuma nnnm ASDU ncnonb3yeTcs B peXxmMme peBepca
[B] ®yHKuma nam ASDU ncnonb3lyeTcs B CTaHAAPTHOM pPEXUME N B peXMMe peBepca

Bo3MoxHbI BbIGOP (NycTo, X, R nnn B) oTMevaeTca ana KaXkaoro KOHKPEeTHOro
naparpacda nam napameTpa.

13.3.1 CucremMma nam yCTpoMUCTBO

(napaMeTp, xapaKTeprn?l ona cucteMbl, onpepgeneHmne CNCTeMbl N yCTpOI7ICTBa
YKa3blBaeTCA NyTEM NMNOMETKUN OAHOIo U3 npmBedeHHbIX HNXXe NMYHKTOB 3HAa4YKOM «X»)

O OnpeperneHue cucTeMsbl
O OnpepeneHune CTaHUMM ynpaBaeHns (rnaBHomM)

[X] OnpepeneHne ynpaBaseMon CTaHUMN (MOYNHEHHOW)

13.3.2 KoHdurypauusa cetu

(napameTp, XxapakKTepHbI A1 CETU; BCE NCMNOJIb3yeMble KOHUrypauum cnegyetT
OTMEHUTb 3HAYKOM «X>)

B HeyxTodeuHas B MHorForoueuHas
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13 MpunoxeHne
13.3.3 ®dun3nyeckmin ypoBeHb

B PaavanacHas-AByxTo4deqHas H MuoroFoutedHaspaAuaAbLHan

13.3.3 ®u3nyecKum ypoBeHb

(mapameTp, XxapakKTepHbIV 4159 CETU; BCE NCMO0JIb3yeMble NHTepPdenchbl N CKOPOCTHr
06paboTKM AaHHbIX cnefyeT OTMEHUTb 3HAYKOM «X»)

CKopoCTb nepegnaym (KOHTPOJIb HanpaBJieHNs)

B 100-6u¥fc W 24006u¥/c B 2400 6ut/c
B 200-6ut/c B 4800-6wu¥/c B 4800 6uv/c
B 3006u¥c B 96006u¥/c Hm 9600 6ut/c
B 600 burt/c B 192006wu¥/c
B 12006u¥c H 38400 6ut/c
B 640006uv/c
CkopocTb nepenayiun (HanpaBsieHUe MOHUTOPUHra)
B 100-6u¥/c B 2400-6u¥/c B 2400 6ut/c
B 200-6u¥/c B 4800-6uv/c B 4800-6u¥fc
B 300-6u¥/c B 96006u¥/c B 9600 6ut/c
B 600-6uv/c H 19200 6wuT/c
B 12006u¥c B 38400 6ut/c
B 640006u¥/c

13.3.4 KaHaNbHbIAX YPOBEHb

(napameTp, XapakKTepHbIN A58 CETU; BCE UCMOJIb3YyEMbIE BapMaHTbl clefyeT OTMEHUTDb
3Ha4yKkOM «X». CnefnyeT yKasaTb MaKCMMaNbHYO OJIMHY NakeTa. Ecnum npu
aCMMMETPUYHON Nepedaye AaHHbIX MPUMEHSATCA HeECTaHAapTHble cooblleHmna Knacca 2,
cnepyetT yKasaTb TUM UaeHTUGUKaTopa U NpUYnHy nepenayn ons scex coobuieHumn,
MPUNUCaHHbIX K Knaccy 2.)

KaHanbHaa nepepava BaHHbIX Mone appeca kaHana
H CSuhMMeTpUiHasRepeata-AatHbix B oTeyFeTrByeT{ToAbKo-EnMMETPHUHIS
Aepepata-AatHbix)
H AchMMeTpruiHasRepeaata-BaHHbhx B OauHokTeT
B AsaokTera
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KaHanbHaa nepepnava gaHHbIX Mone appeca kaHana

W HecrpykrypuposarHHoe

[ | MakcumansHoe yuchao-L{koAan4ecTBo-okTeToB)

Mpn NCNosnb30BaHMN aCUMMETPUYHOIN0 KaHa/IbHOrO YPOBHS B OTBETHbLIX COOBLLEHNAX
KJlacca 2 (HM3Koro npuopmuTeTa) MOCTynatoT nepevyncneHHble ganee ASDU c yka3zaHunem
MPUYUH Nepegayn.

|

UpeHTudunkaumsa Tuna MpuuvHa nepepaymn
9,611, 13,21 <l>

|

13.3.5 [lpuknapHoOM ypoBeHb
Pe>xxum nepeagayuun nMpukKiagHbiX gaHHbIX
Pexxum 1 (CHa4ana oKTeT HaMMeHee 3Ha4YNMBbIX AaHHbIX), Kak onpegeneHo B n. 4.10

cTaHgapTa IEC 60870-5-4, nCNONbL3yeTCHa UCKYNTENBLHO B JaHHOM COMNYTCTBYHOLLEM
CTaHpapTe.

O6wunn agpec ASDU

(NapameTp, XapaKTePHbIA AN CUCTEMBI; BCE NCMOJIb3yeMble KOH(UIypaLun cnegyeT
OTMEHUTb 3HAYKOM «X»)

B OauHokTeT [X] [Ba okTeTa

Anpec obbeKkTa BaHHbIX

(NapameTp, XapaKTepPHbIA A1 CUCTEMBI; BCE NCMOJIb3yeMble KOH(UrypaLumn cnegyeT
OTMEHUTb 3HAYKOM «X»)

B OawnHokTeT [X] CtpykTypupoBaHHOE
B HeaokTeTa [X] HecTpykTypupoBaHHOe

[X] Tpwn okTeTa

MpunyuHa nepenaqin

(napameTp, XapaKTePHbIN AJ1I CUCTEMBI; BCE NCMOJIb3YyeMble KOH(UTrypaLun crnegyeT
OTMEHUTb 3HAYKOM «X»)
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B OauHokTeF [X] [Ba okTeTa (C agpecoM nHunumaTopa).

[X]

[X]

[X]

[X]

[X]

[X]

[X]

436

Ecnn agpec nHuunaTopa He
1nCcnonb3yeTcs, TO AN Hero 3agaertcs
HyneBoe 3Ha4YeHue.

dnunHna APDU

(napameTp, XxapakKTepHbI 459 CUCTEMbI; YKa3blBaeTCAd MakCuMaabHasa aanHa APDU ang
KaXXgon cuctemsl)

MakcumanbHasa gnnHa APDU — 253 (no ymonyaHuto). MakcuManbHasa aiHa MoOXXeT ObiTb
YyMeHbLUEHa CUCTEMON.

MakenManbHas-aAnHa-ARDU-AAA Kakaoh-cucTeMbt
Bbibop cTangapTHbix ASDU
MHpopMaumna o npouecce B HanpaBJIEHUN MOHUTOPUHIa
(napameTp, XxapakKTepHbIr A9 CTaHUMW; KaXKabI TUN naeHTudnKaTopa oTMevyaeTcs
3HAYKOM «X», €CJZIN OH UCMNOoJIb3YeTCs TOJIbKO B CTaHOAPTHOM Hanpas/IeHUWN, 3HAYKOM

«R», €cnm oH UCnosib3yeTcs ToNbKO B 06paTHOM HamnpaBaeHUN, UK 3HaYKOM «B», ecnu B
oboux HanpaBaeHUsXx)

<1l> = O[lHO3JIEMeHTHasa nHpopMauns M_SP_NA_1
<2> M-SPTA T
<3> = OBYX3JIeMeHTHasa UHdopMaLns M_DP_NA 1
<4> M-BPTA T
<5> = NH(opMaLMA 0 NOJIOXKEHNN LLaroBoro Npneona M_ST NA 1
<f> M-STTFA L
<7> := CTpoKa n3 32 butos M BO NA 1
<8> 1= CFPOKa-W3-32 BUNTOB-Cc METKOM-BPEMEHN M-BOTFA T
<9> != U3MepeHHoe 3HavyeHne, HopMaJIn30BaHHOE 3Ha4YeHune M_ME_NA'1
<10 M-ME-TA-1
<1ll> = M3MEepeHHOoe 3HavyeHne, MaclwTabnpoBaHHOe 3Ha4YeHue M_ME_NB_1
<12>

<13> = N3MepeHHOoe 3HavYeHne, KOPoTKoe YNCIO C nNaasawwen 3anaton M _ME _NC 1
<>

<15> := WHTerpaJibHble CyMMbI M_IT_NA_1

<16> = UMHTEFPaAbHbIE - CYMMbC-METKO-BREMEHIA MATF—FAT
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[X]
[X]

[X]
[X]

[X]

[X]

[X]

[X]
[X]
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<20>

<21>

<30>
<31>

<32>

<33>
<34>

<35>

<36>

<37>

<38>

<39>

<40>

13 MpunoxxeHwne

13.3.5 MNpuknagHoOM ypoBEHb

oblasn ogHo3nemMeHTHasa nHpopMaLmsa Cc obHapy>KeHneM
N3MEHEHUNA COCTOSHUS

n3mMepeHHoe 3Ha4eHne, HopMaJin3oBaHHOE 3Ha4dYeHne be3

OeCKPMNTOpPa Ka4decCTBa

O[HO3/IeMeHTHas UHGopMaLnsa ¢ MeTkon BpeMeHn CP56Time2a
AByX3JsleMeHTHasa uHgopMaLmsa ¢ meTkon BpemeHn CP56Time2a

NHGOPMaLMS O MOJIOXKEHMN LWAroBoro npmuBoaa ¢ MeTKom

BpeMeHm CP56Time2a

CTpoKa n3 32 6utoB ¢ MeTKon BpeMmeHn CP56Time2a

n3MepeHHoe 3HaYyeHne, HopMaM30BaHHOE 3HaYeHMe C METKOMN

BpeMeHm CP56Time2a

:= U3MepeHHoe 3HavyeHne, MacwTabupoBaHHOE 3Ha4YeHNE C METKOM

BpeMeHn CP56Time2a

:= N3MEPEHHOE 3HaYEeHNE, KOPOTKOE YNC/IO C NJaBaloLWen 3andaTon

C meTkon BpemeHn CP56Time2a

WHTEerpaJsibHble CyMMbl C METKOW BpeMeHn CP56Time2a

cobbITMe 3aWmnTHOro 060pynOBaHNSA C METKOW BPEMEHU

CP56T|me2a

cobbiTna obLiero 3anycka 3awWwmMTHOro obopynoBaHMsA C METKOM

BpeMeHn CP56Time2a

nHgopmauma o6 obLien BbIXOAHOW LIenn 3alnTHOro

obopypnoBaHus c meTkoln BpemeHn CP56Time2a

M_SP_NA 1

M_ME_ND_1

M_SP TB_1
M_DP TB_1
M_ST TB_1

M_BO TB_1

M_ME_TD 1

M_ME_TE 1

M_ME_TF 1

M_IT TB 1
M_EP TD_1

M_EP TE 1

M_EP_TF_ 1

Ncnone3ytoTca ASDU Habopa <2>, <4>, <6>, <8>, <10>, <12>, <14>, <16>, <17>,
<18>, <19> nnn <30>-<40>.

MH(,bopMaum! O npouecce rnpun KOHTpoJie HalnpaBJiIeHns

(NapamMeTp, XapaKTepHbIA N5 CTaHUUW; KaXKOblA TUM naeHTUhUKaTopa oTMevyaeTcs
3HAYKOM «X», €CJIN OH UCMOJIb3YEeTCS TONIbKO B CTaHAAPTHOM HanpaBaeHUM, 3HAYKOM
«R», ecnm oH Cnosib3yeTcs ToNbKO B 06paTHOM HarnpaBAeHUN, UK 3HAYKOM «B», ecnu B
oboux HanpaBaeHUsXx)

<45>
<46>
<47>
<48>

<49>

oTheNbHasi KoMaHaa

[0BOMNHAs KOMaHOa

KOMaHa noLwaroBoro peryampoBaHus

KOMaHAa N3MEHEHUSA YCTaBKW, HOPMasiM30BaHHOE 3Ha4YeHMne

KOMaHOa U3MeHeHNA YCTaBKN, MaCLIJTaGVIpOBaHHOG 3Ha4eHune

MRDT4

C_SC_NA 1

C_DC_NA 1

C_RC_NA 1
C_SE_NA_1
C_SE_NB_1
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O <50> ;= KOMaH[a U3MeHeHNs YCTaBKN, KOPOTKOE YMC0 C MNJlaBatoLLen CSE NC 1
3ansaTon

O <51> = CTpoKa 13 32 butos CBO NA 1

O <58> = OTAesfibHasa KOMaHAa C MeTKon BpeMeHn CP56Time2a CSCTA1

O <59> := [IBOMIHasA KOMaHAa ¢ MeTKon BpeMmeHu CP56Time2a CDCTA 1

O <60> := KOMaH[a MoLlaroBoro peryjnpoBaHns C METKON BpeMeHHU CRCTA 1
CP56Time2a

O <61> ;= KOMaHAa U3MeHeHnsa yCTaBKN, HOpMaJiIn3oBaHHOE 3Ha4YeHune C CSETA 1

MeTkoun BpeMeHn CP56Time2a

O <62> := KOMaH[a U3MeHeHNsa yCTaBkKN, MacluTabrupoBaHHOE 3Ha4YeHume C CSETB 1
MeTKon BpemeHu CP56Time2a

O <63> ;= KOMaHAa N3MeHeHUs YCTaBKW, KOPOTKOE YMUCIIO0 C rnsaBatoLen CSETC 1
3anaTon ¢ MeTKon BpeMeHn CP56Time2a

O <64> 1= CTpoKa n3 32 6utos c MeTKon BpemeHn CP56Time2a CBO TA 1

Ncnonb3ytotca ASDU Habopa <45>-<51> nnm <58>-<64>.

UHgopmauna o cucteMe B HanpaBJIeHUN MOHUTOPUHIa

(mnapameTp, XapakKTepHbIN A8 CTaHUUN; NCMNOJIb3YEeTCs MeTKa «X»)

[X] <70> := OKOHYaHWe nHuunannsauymmn M EI NA 1

UHdopmauna o cucteMe npu KOHTPOJIe HanNnpaBJ/ieHUs

(NapameTp, XxapaKTepHbIA AN CTaHUWK; KaXKAblA TUM NOEHTUGUKaTOpa oTMeYaeTcs
3HAYKOM «X», eC/IN OH UCMONb3YeTCs TONbKO B CTaHAAPTHOM HanpaBAeHNN, 3HAYKOM
«R», ecnin oH ncnonb3yeTcs ToJIbKO B 06paTHOM HanpaBsieHUW, UM 3Ha4YKOM «Bx», ecnu B
oboux HanpaBaeHUsx)

[X] <100> := komaHpga omnpoca CICNA1
O <101> := KoMaHpAa ornpoca CYeTYMKOB CCINA1
O <102> := KoMaHfja YTeHus C RD NA 1
[X] <103> := KOMaHfAa CMHXPOHM3aLMKM Yacos (onums) CCS NA1
B <104> = komaHha npoBepku CFSNAT
[X] <105> := komaHpga cbpoca npoLecca CRP NA 1
B <106> :i=koMaHAad 3aAepuKku-cbopaAaHHbix C-CD-NA-1T
O <107> := KoMaHpZa NpoBepku ¢ MeTkon BpemeHn CP56Time2a CTS TA 1

MapaMeTp Nnpu KOHTpPOJIe HanpaBJ1eHUsA

(NapameTp, XxapaKTepHbIN AN CTaHLUW; KaXKAbIA TUM NAEHTU(NKaTopa oTMevyaeTcs
3HAYKOM «X», eC/IN OH UCMO/b3YeTCs TONbKO B CTaHAAPTHOM HanpaBAeHNN, 3HAYKOM
«R», ecnim oH ncnonb3yeTcs TOAbKO B 06paTHOM HanpaBJ/ieHUW, U 3Ha4YKOM «B», ecnn B
obonx HanpaBneHUsAX)
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<110> = MapaMeTp U3MEepPEeHHOro 3Ha4yeHns, HopMasan3oBaHHoe 3Ha4yeHne P _ME NA 1
<11l1l> := nmapaMeTp M3MEPEHHOro 3Ha4YeHus, MaclwTabnpoBaHHoe P ME NB 1
3HavyeHune
O <112> := napameTp U3MEPEHHOro 3Ha4YeHUs, KOPOTKOE YUCJIIO C P_ME NC 1
nMaaBatoLLeN 3ansaTomn
O <113> := akTuBaumsa napameTpa P AC NA 1

Mepepnaya ¢pasnnos

(napameTp, XapaKTepHbIN AN CTaHLUW; KaXKAbIA TUM NAEHTUgNKaTopa oTMevyaeTcs
3HAYKOM «X», eC/IN OH UCMO/b3YeTCs TONbKO B CTaHAAPTHOM HanpaBAeHNN, 3HAYKOM
«R», ecnim oH ncnonb3yeTcs TOAbKO B 06paTHOM HanpaBJ/IeHUW, UK 3HAa4YKOM «B», ecnn B
obonx HanpaBneHUsAX)

O <120> := ¢hann roTtos F FR.NA 1
O <121> = pa3ges roTos F SR NA 1
O <122> = BbI30B KaTafnora, Bbibop tanna, BbI30B (haina, BbI30B pa3aena F SCNA 1
O <123> = NocsieaHUn pasgen, nocneaHuUn CermeHT FLSNA1
O <124> = noATBepxaeHne danna, NOATBEPXKOEHME pa3aena F AF NA 1
O <125> = CerMeHT F SG NA 1
O <126> := kaTanor {nycTo mam X, 4OCTYMeH TOJ/IbKO B (CTaHAAPTHOM) F DR TA 1
HanpaBiAeHNN MOHUTOPUHIa}
O <127> := KypHaJ 3anpocoB — 3anpoc apxmBHOro amnna F SCNB 1

NpeHTngpukarop Tna n HasHa4YeHNs NPUYNHbLI Nepegaym
(napameTpbl, XapakTepHble 4N9 CTaHLUMKN)
H 3allTpUXOBaHHble KNEeTKN: Heobs3aTelbHasa onuuns.

! YepHble KNeTKKW: onuusa, HegonycTuMas Ui Henognep)xMsaemas B 4aHHOM
COMyTCTBYIOLLEM CTaHaapTe

[0 benble kNeTKU: Heucnosb3lyemble pyHKLUM nnm ASDU.
NaoeHTUdpUKauma Tuna 3Havdka/cov4eTaHma NPUYUH nepesadu:
* «X» Mpn NCNOJIb30BaHNN TOJILKO B CTaHOapPTHOM HarnpasJieHUu;
* «R» Npn UCMONb30BaHUN TOJILKO B 06paTHOM HanpaB/ieHNw;

e «B» npu ncnonb3oBaHMn B obounx HanpaBJIeHUAX.
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UpeHTudunkauma

TANAa

<l>

440

M_SP_NA 1
M_SPTAZ
M_DP_NA 1
M_BPFAE
M_ST NA 1
M_ST-TAE
M_BO_NA_1
M_BOFA_L
M_ME_NA 1
M-_ME_FAE
M_ME_NB_1
M-_ME+B_1
M_ME_NC_1
M-ME-FC-1

M_IT NA 1

M_PS_NA 1
M_ME_ND_1
M_SP TB_1
M_DP TB_1
M_ST TB_1
M_BO TB_1
M_ME_TD_1
M_ME_TE_1
M_ME_TF 1

M_IT TB_ 1

MpuuuHa nepepauu

1 2 3 4 5 6

[X]

[X]
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UpeHTudunkauma
TMNa

<38> M_EP TD_1

<39> M_EP TE_ 1
<40> M_EP TF_ 1
<45> C_SC_NA 1
<46> C_DC_NA 1
<47> C_RC_NA_1
<48> C_SE_NA_1
<49> C_SE_NB_1
<50> C_SE_NC_1
<51> C_BO NA 1
<58> C_SC TA_1
<59> C_DC_TA 1
<60> C_RC_TA_1
<61> C_SETA 1
<62> C_SE_TB_1
<63> C_SE_TC 1
<64> C_BO TA 1
<70> M_El_NA_1*
<100>C_IC_NA_1
<101>C_CI NA_1
<102>C_RD NA 1
<103>C_CS_NA 1
<104>C_TS_NA_1
<105>C_RP_NA_1
<106>C_CD NA 1
<107>C_TS_TA 1
<110>P_ME_NA_1
<111>P_ME_NB_1

<112>P_ME_NC_1
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13 MpunoxeHne

13.3.6 OCHOBHblE (OYHKLUWN NPUIIOKEHUS

UpeHTudunkauma MpuuuHa nepepauu

TANAa

<113>P_AC_NA_1
<120>F FR_NA_1
<121>F SR NA 1
<122>F SC_NA 1
<123>F LS NA 1
<124>F AF_NA_1
<125>F SG_NA_1
<126>F DR TA_1*

1 2 3 4 5 6 7 8 9 10 11 12 13 20 37 44 45 46 47
36 41

g
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* TONIbKO MYCTO uUan X

13.3.6 OcCHOBHbIe (PYHKLUMN NPUIJTOIKEHUA

[X]

[X]

[X]
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UHnumanusauma ctaHumm

(mnapameTp, XapaKTepHbIN AN CTaHUUN; 3HAY0K «X», eCnn PYyHKLMNA NCNoSib3yeTcs)

YaaneHHasa nHnumannsaumsa

Linknuyeckas nepegaya gaHHbIX

(NapameTp, XapaKTepHbIA AN CTaHUMK; 3HAYOK «X», e/ YHKLUMS NCMOJIb3yeTCs
TO/IbKO B CTaHAAPTHOM HamnpaB/eHnN, 3HAa4Y0K «R», eC/in oOHa Ucnosib3yeTcsi B 06paTHOM
HamMpaBAeHWUN, U 3HAYOK «Bx», ecnn B 060UX HanpaBaeHMsX)

Limknnyeckasa nepefaya faHHbIX

Mpouenypa 4YTeHUs

(NapameTp, XapaKTepHbIA A5 CTAaHUMK; 3HAYOK «X», e/ YHKLUMS NCMOJIb3yeTCs
TO/IbKO B CTaHAAPTHOM HamnpaB/eHnUN, 3HAa4Y0K «R», eC/in oHa Ucnosib3yeTcst B 06paTHOM
HamMpaBAEeHWN, UK 3HAYOK «Bx», ecnn B 060UX HanpaBneHMsX)

lMpouenypa 4TeHun

CnoHTaHHaa nepepa4ya

(NapameTp, XapaKTepHbIA A5 CTAaHLUMK; 3HAYOK «X», e/ YHKLUMS NCMOJIb3yeTCs
TOJIbKO B CTaHAAPTHOM HamnpaB/eHnUN, 3HAa4Y0K «R», eC/in OHa Ucnosib3yeTcst B 06paTHOM
HaMpaBAEeHWN, U 3HAYOK «Bx», ecnn B 0601X HanpaBaeHMsX)

CnoHTaHHaa nepepaya
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13 MpunoxxeHwne

13.3.6 OCHOBHbIE (DYHKLNU MPUITIOXKEHUSA
ABouHasn nepeaga4da 0b6beKToB faHHbIX C npou3Boanoh an'-lMHoﬁ nepegadun

(napaMeTp, xapaKTepru?l 0S8 CTaHUUW; faHHble Noboro TMna NoMevyatoTCsd 3HAYKOM
«X», eCnn B OTBET Ha 0ANHOYHOE CMNOHTaHHOEe N3MEHEeHNE OTCNeXnBaeMoro obbekTa
nocTynaeT CUrHan, BKJIlOYatoWwmnm B cebsa n tun naeHTUUKaTopa 6es3 YKa3aHus
BpeMeHN, n COOTBeTCTByIOLLI,I/IIZ WOEeHTUMUKaATOP TUMa C yKa3aHnem BDEMEHVI)

Cnepytouwme naeHTUGUKaTOPbLI TUMa MOTYT NepeaaBaTbCs Noc/jenoBaTesIbHO B
pe3ynbTaTe eAMHUYHOrO N3MEHEHUS COCTOSIHUA 06bekTa AaHHbIX. KOHKpeTHble agpeca
06bEKTOB OaHHbIX, AN KOTOPbIX BKOYAETCS ABOMHAsA nepenaya, ornpenesneHsl B
NMPOEKTHOM CIMUCKe.

OpHo31eMeHTHas nHgopmaumsa M_SP_NA 1, M SP_TA 1, M SP. TB_ 1 nM_PS_NA 1
[Byx3anemeHTHaa nHgpopmauma M_DP_ NA 1, M DP.TA 1 v M DP TB_1

NHpopmauma o nonoxxeHun warosoro npmsoga M_ST NA 1, M ST TA 1 v M ST TB_1

O O o O

Ctpoka n3 32 6utos M_BO NA 1, M BO_ TA 1 mu M _BO _TB_1 (ecnn onpeneneHa Aas
KOHKpeTHOro obbekTa)

0 W3MepeHHOe 3Ha4YeHMe, HopMannsoBaHHoe 3HavyeHne M_ME_NA 1, M_ME TA 1, M_ME_ND_1
mM_ME TD_1

O WU3mepeHHoe 3Ha4veHue, MmacwTabmpoBaHHoe 3HaYyeHMe M_ME NB 1, M ME TB 1 wu
M_ME_TE_1

O WN3mepeHHOe 3HavYeHne, KOPoTKOoEe YNCIOo C naasaowen 3anaton M ME NC 1, M ME TC 1 n
M ME TF 1
onpoc craHuun

(NapameTp, XapaKTepHbIA AN CTaHLUMK; 3HAYOK «X», e/ YHKLUMS NCMOJIb3yeTCs
TOJIbKO B CTaHAAPTHOM HamnpaB/eHUN, 3HAa4Y0K «R», eC/in OHa Ucnosib3yeTcst B 06paTHOM
HaMpaBAEeHWN, UK 3HAYOK «Bx», ecnn B 060MX HanpaBaeHUAX)

[X] rnobanbHbIN

O rpynnal O rpynna7 O rpynnal3

O rpynna 2 O rpynna 8 O rpynna 14

O rpynna 3 O rpynna9 O rpynna 15

O rpynna 4 O rpynna 10 O rpynna 16

O rpynnab O rpynnall Anpeca 06beKTOB AaHHbIX,
Ha3Ha4YeHHble KaXK4on rpynne,

0 rpynna 6 0 rpynna 12 LOJKHbI 0TOBpPaKaTbCs B

oTAenbHoOM Tabnauue.

CHUHXpPOHU3aLNA 4acoB

(napameTp, XxapakTepHbIA A5 CTaHLUNKW; 3HAYOK «X», eC/in PYHKLNSA NCMOoNb3yeTCs
TOJIbKO B CTaHAAPTHOM HarpaB/ieHUN, 3Ha4YOK «R», eCnm oHa UCnosb3lyeTcsa B obpaTHOM
HanpaB/ieHUU, NN 3Ha4oK «B», ecnm B 0bonx HanpaBaeHUAX)

[X] CuHxpoHM3aumsa 4acos
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13.3.6 OCHOBHblE OYHKLUWN NPUIIOKEHUS

Mepepnaya KkoMmaHAbI

(NnapameTp, XapaKTepHbIA AN 06beKTa; 3HAYOK «X», ecniv QYHKLMS NCNOob3yeTCs
TOJIbKO B CTaHAAPTHOM HamnpaBieHWN, 3Ha4Y0K «R», ec/im oHa ncnosb3yeTcs B 06paTHOM
HanpaBAeHWN, UK 3HAYOK «B», ecnn B 060X HanpaBaeHUAX)

[X] Mpamas nepenada KOMaHAbl
O Mpamaa nepefadvya KOMaHAbl U3MEHEHWSA YCTaBKU
[X] Bbibop 1 BbINOJIHEHME KOMaH b
O Bbibop 1 BbINOJIHEHNE KOMaHAbl U3MEHEHNS YCTaBKMN
[X] Wcnonb3yetca C_ SE_ ACTTERM
0 be3 OoNoJIHNTENbHOrO onpeaeneHns
[X] OnnTenbHOCTb KOPOTKOro uMnysbca (4JIUTeNIbHOCTb, onpefesieHHas OAHUM U3 CUCTEMHbIX
napamMeTpoB yOa/leHHOW CTaHUWN)
O  OAnTenbHOCTb AOArOro uMnysabca (4ANTeNbHOCTb, onpeaesieHHas 0gHMM U3 CUCTEMHbIX
rnapamMeTpoB yAasieHHON CTaHL )
0 TTOCTOSAAHHbIA BbIXOLHOW CUFHA
[X] KOHTpOMb MakCMManbHON 3a4EPXKKW MPU OTNPaBKe KOMaH4 HanpaB/eHNS N KOMaH[,
N3MEeHEeHUs yCTaBKK
[HacTpamBaeTcs] MakcuManbHO A0oNYCTMMas 3afdep)KKa 0ObIYHbIX KOMaHA U KOMaHA,
M3MeHeHUs yCTaBKK
Mepepa4ya MHTErpasabHbIX CYyMM
(napameTp, XxapakKTepHbI A9 CTaHUUW UK 06beKTa; 3HAYOK «X», eCsin PYHKUNSA
NCNOJIb3YeTCs TOJMIbKO B CTaHO4apPTHOM HampaB/aeHun, 3Ha4oK «R», ecnm oHa
ncnosb3yeTtcsa B 06paTHOM HanpaBseHUU, UM 3HAY0K «B», ecnn B 06omx HanpaBaeHnsx)
O Pexunm A: nokanbHas 6/JTOKMPOBKa CO CNOHTAHHOW nepepnadven
O Pexwum B: nokasnbHas 6/10KMpOBKa C ONPOCOM CHETHMKOB
O Pexunm C: 610KMpoOBKa 1 nepefaya C MCNOJSIb30BaHNEM KOMaH Onpoca CYETYNKOB
O Pexunm D: 6/10KMpOBKa Mo KOMaHAEe Onpoca CHeTYNKOB, 6/10KMPOBaAHHbIE 3HAYEHNS
rnepenarTCa CMOHTAaHHO
[X] CuyuTbiBaHME NMOKA3aHUN CHETHYUKOB
O brnokupoBka cHeT4mkoB H6e3 cbpoca
0 BnoKupoBKa CHETYMKOB CO COPOCOM
O Cbpoc cHeT4YMKOB
O O6wwin CHETUYMK 3anpoCcoB
0 CyeTyumk 3anpocos, rpynna 1
O CyeTyumk 3anpocos, rpynna 2
0 CyeTyumk 3anpocos, rpynna 3
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13.3.6 OCHOBHbIE (DYHKLNU MPUITIOXKEHUSA

[0 CyeTyumk 3anpocos, rpynna 4

3arpyska napaMeTpos

(NapameTp, XxapaKTepHbIN 0S5 06beKTa; 3HAYOK «X», ecin PYHKLMSA NCNOoNb3yeTca
TOJIbKO B CTAHAAPTHOM HanpaB/iEHUW, 3HAYOK «Rx», ecin oHa Ucnonb3lyeTcsa B 06paTHOM
HanpaBaeHNN, NN 3HAYOK «B», ecnn B 06onx HanpaBneHnsax)

lNoporosoe 3Ha4YeHue
KoahhrumneHT crinaxmuBaHus

HuxHWIA Npenen nepefayin N3MepeHHbIX 3Ha4YeHn’

O O O O

BepxHun npenen nepegayn UsMepeHHbIX 3Ha4YeHUn

AKTuBauunsa napaMeTpa

(NapameTp, XapaKTepHbIA AN 06beKTa; 3HAYOK «X», ecqin QYHKLMS NCNOoNb3yeTCs
TOJIbKO B CTAaHAAPTHOM HamnpaBieHnn, 3Ha4Y0K «R», ecnim oHa ncnosb3yeTcs B 06paTHOM
HamnpaBAeHWN, UK 3HAYOK «B», ecnn B 060mMXx HanpaBaeHUAX)

O BktovyeHne/BbIKNOYEHMNE MOCTOAHHON LNKANYECKOW NN NePNOLNYECKON Nepeadayn
agpecyemoro obbekTa
Mpouenypa npoBepkKu
(napamMeTp, XapaKTepHbIN OJ1 CTaHUWW; 3HAYO0K «X», eC/In PYHKLMSA UCTOoNb3yeTCs
TOJIbKO B CTaHAApPTHOM HamnpaBJIEHUN, 3HAYOK «R», eC/im oHa UCrnosib3yeTcs B 06bpaTHOM

HanpaBJIeHMW, NN 3HAYOK «Bx», ecnn B 060X HanpaBAeHUsx)

O lMpouenypa NpoBepKun

Mepepnaya ¢pasnos
(napameTp, XxapakKTepHbI AN CTaHUMKW; 3HAY0K «X», eC/in PYHKLUNSA UCNosb3yeTcs)
lMepenada ¢annoB B HanpaB/eHUN MOHUTOPUHIa

Mpo3payHbIn ann

MNepenaya AaHHbIX 0 HapyLweHWsax B paboTe 3awmnTHOro obopynosaHus

Mepepava nocnepgoBaTesibHOCTEN COBbITUN

O O o O

Mepenava nocsenoBaTENIbHOCTEN 3aMMCaHHbIX aHaI0roBbIX 3HAYEHNN

lMepenada annoB NpM KOHTPOJIE HanpaBaeHNs

O Tpo3payHbii hann

doHOoBOEe CKaHupoOBaHHNe
(napameTp, XxapakKTepHbI OS89 CTaHUMNW; 3HAYOK «X», eCcnn PYyHKLMNSA NCNOJIb3yeTCs

TOJIbKO B CTaHAAPTHOM HanpasieHuu, 3Ha4Y0K «R», ecnm oHa UCrnosb3yeTcs B 06paTHOM
HanpaBJIeHNN, UM 3HAYOK «B», ecnn B obounx Hal'lpaBJ'IEHI/IFIX)
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13.3.6 OCHOBHble OYHKLUN NPUNIOKEHUSA

[0 ®OoHOBOE CKaHWpOBaHUe

C6bop maHHbIX O 3amepiXKe nepenavm

(NapamMeTp, XapaKTePHbIN 0N CTaHLUNK; 3HAY0K «X», eCNu PYHKLNA NCNOJSIb3yeTCs
TOJIbKO B CTAaHAAPTHOM HanpaB/iEHUW, 3HAYOK «Rx», ecin oHa Ucnonb3lyeTcsa B 06paTHOM
HanpaBaeHNN, NN 3HAYOK «B», ecnn B 0bonx HanpaBneHnsax)

H CbHop AaHHbix03aRepx ke Repeaa‘tih

OnpepnesieHne TauMayToOB

MapameTp 3HauyeHue NMpuMmeyaHusn BbiOpaHHOe
no 3HauYeHue
YMOJTHaHUIO
to 30 c TanmayT YCTaHOBKW COEAVNHEHNS 30 c
(dbnkcupoBaHHbIN)
t1 15 c TanmayT oTnpaBku nam TectnposaHus APDU 15 c
(hnkcrmpoBaHHbLIN)
to 10 c TanmayT NoOTBEPXKOEHNS MPUN OTCYTCTBUN 10 c
MHMOPMaLMOHHbBIX coobLleHun, tr < t; (dbukcupoBaHHbIN)
t3 20 c TanMayT OTrNpPaBKW TECTOBbIX MAaKeTOB Mpu 20 c
onntensHom be3gencTeun (hnkcmpoBaHHbLIN)
MakcunmMmanbHoe Yyncno HenogaTeep>xaeHHbix APDU (k) B ¢popmaTte I m nocnenHnx
nogTBep>XgeHHbix APDU (w)
MapameTp 3HauyeHue MpuMmeyaHus BbiOpaHHOe
no 3HauYeHue
YMOJIHaHUIO
k 12 APDU MakcuManbHasa pasHuua npu noayvyeHUn HomMmepa 12
nocsieAoBaTENbLHOCTUN A1 OTANPaBKN NMepeMeHHOoNn (dbukcupoBaHHoOE)
COCTOSAHUSA
w 8 APDU MocnenHee noaTBep>XAeHMe nocse nonyvyeHmns 8
APDU (w) B hopmaTe | (pnkcmpoBaHHoE)
3Ha4veHnsa k n w npegHa3sHa4veHbl TOJIbKO 418 YTEHUA, TO eCTb HE HaCTpPanBaloTCA.
HomMep nopta
MapameTp 3HayeHue MpumMmeydyaHus
Homep nopTa 2404 HacTpanBaeMbi, 3Ha4YeHne

446

rno ymosiqaHuwo — 2404

Komnnekt RFC 2200
KomnnekT RFC 2200 — oduumanbHbin cTaHAapT NIHTepHeTa, B KOTOPOM OMNMCbIBaeTCA

COCTOSIHME CTaHA4apTM3aLmMKM MPOTOKOJIOB, UCMNOJIb3yeMbIX B IHTepHETe, Kak onpeaeneHo
CoeToM o apxutekType NHTepHeT (IAB). MNMpeanaraeTcs WNPOKNIA CMEKTP
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13.3.6 OCHOBHbIE (DYHKLNU MPUITIOXKEHUSA

haKTUYeCKMX CTaHOapToB, UCnonb3yembliXx B MHTepHeTe. Nosib3oBaTeNs M LAaHHOIo
CTaHpapTa cnenyeT BbibpaTb 13 KoMnnekTa RFC 2200 ooKyMeHTbl, nogxoaalwine ans
MMEKLNXCS NMPOEKTOB.

[X] Ethernet 802.3
O TMocnepoBaTesibHbIN NHTepgenc X.21

O  Opyrue anemeHTbl RFC 2200
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13.4 A6bpeBunaTypbl 1 COKpaLLEeHNS

13.4 AOOpeBuaTypbl U COKpaLLEHUSA

B naHHOM pyKOBOACTBE UCMOJb3YOTCA cnenyoLlmne abbpeBnaTypbl U COKpaLLEeHUS

°C panycel Uenbcus

°F pagycbl ®apeHrenTa

A AMnepbl

AC MepeMeHHbIN TOK

Ack. MooTBEepXaeHue

7 Jlornyeckunii anemeHT (BbIX0o4 MPUHMMaET NCTUHHOE 3Ha4YeHne, ecan Bce

BXOAHbI€ CUTHaJIbl UMEIOT NCTUHHOE 3HaYeHune)

ANSI AMEPUKAHCKUA HALMOHANIbHbIN NHCTUTYT CTaHAAPTOB
avg. CpenHee 3Ha4veHue

AWG AMepuKaHCKN Kanmbp nposonoBs

OB OTKa3 BbIK/lOYaTens

Bkr BbliktoyaTens

Blo Brnokunposka

BO PenenHble BbIXo4bl

BO1 PenenHbin Bbixon 1

BO2 PenenHbin Bbixo g, 2

BO3 PenenHbin Bbixoq 3

calc PaccuymTaHo

CB BoeiktoyaTens

CBF Mopaynb yCTPONCTBa pe3epBUPOBaHMSA OTKa3a BbiKl0OYaTENS
CD KoMnakT-anck

Xap. dopMa KpnBom

MBIT Moaynb 6/TOKMPOBKN OT MYCKOBbIX TOKOB
Cmd. KomaHpa

CMN O6wmn Bxon,

COM O6Lwmnnm Bxon,

Csasb Csd3b

Cu. CyeTyuk(n)

CSA KaHagckasa accoumaumnsa cTaHOapToB

nT N3onnpytowmnin TpaHcgopmMaTop

Ynp. YnpasneHue
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13.4 A66peBmnaTypbl N COKPaLLEHNS
KoHTpob TpaHchopMaTopa TOKa
KOHTpOJ1b TpaHchopMaTopa ToKa
LeHb
NHTepdenc cea3n
MOCTOSAHHbLIN TOK

XapakTepucTrka onpeneneHHoro BpeMeHu (BpeMsi OTKIIOYEHUA HE 3aBUCUT
OT BEJINYMHbI CUJIbl TOKA)

Bbibpoc BekTOpa

CKOpOCTb N3MEHEHUS 4YaCTOoThl
Lncgposon Bxon
OunarHoctunyeckumn(e) cyetTymk(n)
OdnarHoctunka

MpoMbIWAEHHbIA CTaHgapT FepMmanHnun
HanpaBneHHbIN

XapakTepucTuka o4eHb 60nbLION 06PaTHOM 3aBUCMMOCTUN OTKJIIOHEHUS
dNeKTpoMarHUTHaAsA COBMECTMMOCTb
EBponencknin ctaHpgapT

Ownbka

MapameTp onpeaensowmnin, aBASETCS JIM 0CTAaTOYHOE HanpsXXeHne
N3MEPEHHbLIM UM PAaCYETHbIM.

BHewHnn

BHelwHsa TemnepaTypa Macia
BHewHAa 610KnpoBKa

BHelwHaa 3awmTa — Moayib
BHewHaAa 3awmTa

Cka4ok pasneHus

KOHTpO/b BHELLUHEN TemnepaTypbl
Mopaynb 3aWKnThbl MO YacToTe

OYyHKUNS (BKJIIOYEHME NN OTKOYEeHNEe PyHKLMOHaNa = paspewmnTb Uan
3anpeTunTb)

B nopsgke noctynjeHus
B nopsgke noctynneHus
dOyHOaMeHTasIbHbIN (MOBEPXHOCTHAsA BOJIHA)

YckopeHune ceobogHoro nagenunsa (9,81 m/c2)
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13.4 A6bpeBunaTypbl 1 COKpaLLEHNSA

GND
y
N4M
HTL

My

I-OB
10

12

12>
12T
14T

IdGH

IdH
M3K

CtaHpapT M3K
61850

IEEE

450

3a3eMsieHue

Yac

NHTepdenc «4yenoBek-mMmallnHa» (MepenHasa naHes b 3alLUTHOroO pene)
Ob603Ha4YeHne n3genns Npon3BognTeNem

Fepu

CTyneHb neperpysku dasbl Mo TOKY

TOK KOPOTKOIr0 3aMblKaHNS

Tok

Moporosoe 3Ha4YeHMe OTKYEeHNS

HyneBon ToK (CMMMEeTpPUYHbIE KOMMOHEHTbI)

ToK NpsAMON nNocsieaoBaTe/IbHOCTU (CMMMETPUYHbIE KOMMOHEHTHI)
Tok obpaTHOW NOCNeaoBaTENbHOCTU (CMMMETPUYHbLIE KOMIMOHEHThI)
CTyneHb 3aWnTbl OT HECUMMETPUYHOWN Harpy3Ku

TennoBas Harpyska

TennoBas Harpyska

Tok hasbl A

Tok pa3bl B

Tok hasbl C

O603HaveHne n3genms Npon3BoanTesNeM

Moaynb anddepeHunanbHON 3aWnThbl

Moaynb andgepeHumanbHOM OrpaHNYeHHON 3aLlMTbl OT 3aMblKaHWS Ha
3emMI10

Moaynb OrpaHNYEHHOW TOKOBOWM 3aLLMTbl OT 3aMblKaHUA Ha 3€MJ1I0 C BbICOKON
yCTaBKOWM

Moaynb andgepeHuanbHOM 3alnTbl C BbICOKOW YCTaBKOW
MeXxayHapoAHas 3/IEKTPOTEXHMYECKash KOMUCCUSA

CtaHpgapT M3K 61850

NHCTUTYT MH)XEHEPOB MO 3JIEKTPOTEXHUKE N SNIEKTPOHUKE
CTyneHb 3alUUTbl OT TOKOB 3aMblKaHNSA Ha 3eMJIt0

TOK 3aMblKaHNs Ha 3eMJII0

TOK KOPOTKOIo 3aMblKaHUA

HOMWHaIbHbIN TOK 3aMblKaHNA Ha 3eMJIO

1 rapMoHuKa
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Moay b 3aWmnTbl OT 6POCKOB TOKaA

2 rapMOHNKa

Owonm

Bknoyas, BKAKOYUTENbHO

CaMonp0M3Boanoe BKJIlOHEHNE

NHpopmMaumns

Bnokunposka

OncTtaHUMOHHOE OTKJIl0YEeHne

XapakTepucTuka obpaTHOM 3aBUCMMOCTU (BpeMS OTKJIIOHEHUS
paccynTbiBaeTCs C y4eTOM BeNIMYMHbI CUJ1bl TOKA)

PaccymTaHHbIN (OCTATOYHbIN) TOK 3aMblKaHNA Ha 3eMJIO

Bxon Ana CUHXPOHU3ALMN BPEMEHMU (Hachl)

Moaynb IRIG-B

TennoBas Harpyska

13 MpunoxxeHwne

13.4 A66peBmnaTypbl N COKpaLLEHNS

4 n3MepuTesNbHbIN BXOL rpynnbl COOPKM M3MepeHNa TOKa (TOK 3aMblKaHUA Ha
3eMJII0 U TOK HENTpPann)

>xoynb
Knnorpamm
Knnorep,

KnnoBonbT

Hanps>keHne NOCTOAHHOI0 TOKa, KNOBOJIbT

OTHOLWIEeHNne ToKa K HOMUHAJIbHOMY TOKY

daza A
®a3a B
®aza C

OYHT-A0NM

CBeToaAMOAHbIN MHANKATOP

XapakTepucTrka AnmTenbHon obpaTHOM 3aBUCMMOCTY OTKITIOYEHMS

3awmTa oT noTepu Bo3byxaeHns

3awmTa oT noTepu Bo3byKaeHUS

Jlornka

MapgeHne noTeHumana
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13.4 A6bpeBunaTypbl 1 COKpaLLEHNS

HH Hun3koe Hanps>XeHNe/HN3KOBOJIbTHbIN

PIH PaboTa Npn NOHUXXEHHOM HaMNpPsS>XXeHun

M MeTp

MA Munnunamnep(bl)

PY4H. Py4Hoi/Bpy4yHyto

MaKc. MakcnManbHbIN

n3M N3mepeHHbIn

MWH. MWHUMaNbHbIN

MUH MwuHyTa

C/HB XapakTepucTnka ymepeHHon obpaTHOM 3aBUCMMOCTMN OTKJIHOHEHNS
MK Ko, ncnosb3yembinn npomnssogntenem ons obosHavyeHmnsa nigenms
MM MunnnmeTp

BPI Bnok pacnpeneneHnsa namMaTun

MC MwunnucekyHgaa(bl)

CH CpepnHee Hanps>keHne

MBA MunnuBonbT-amnep (MOLHOCTb)

N.C. He nogknio4eHo

H.P. HopMasibHO pa3oMKHYTbIN (KOHTaKT)

HWUHB XapakKTepuncTnKa CTaHgapTHOM obpaTHOM 3aBUCUMOCTU OTKJIIOHEHMNS
Hm HblOTOH-MeTp

Ne Homep

Howm. HomMunHanbHbIN

NT Ko, ncnosb3yembini npomnssogutenem onsa obosHavyeHmnsa ngenms
P ObpaTHaa aKTUBHasA MOLLHOCTb

Mapam. NapameTp

MK lMepcoHaNbHbIN KOMMbLIOTEP

rnn MeyaTHasa nnata

PE 3almnTHOE 3a3eMeHne

Ha en. Ha eanHULY

KM KoappuumneHT MOoLHOCTN, MOLOY /b

o. ®da3a

PQS Moaynb 3aWuUTbl MOLLHOCTU

pri MepBUYHbIN
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3auy
HM1
HM2
HMN3
HIM4
HN

MHM

Q->&V<

R

3arn.
OTH.
cbp
ResetFct
RevData
CK3
C6pc
TOC

C

SC

Sca
SCADA
cek

cek
eHlMocn
Sig.
SNTP
Y3BB
StartFct
Sum

no
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13 MpunoxxeHwne

13.4 A66peBmnaTypbl N COKpaLLEHNS

Moay/b 3anThl (F1aBHbIA MOLYb)
Habop napameTpos 1

Habop napameTpos 2

Habop napameTpos 3

Habop napameTpos 4

Habop napameTpos

MepekntovaTenb Habopa NapaMeTpoOB (MepeksyeHne ¢ ogHoro Habopa
rnapamMeTpoB Ha Apyron)

ObpaTHas peakTUBHast MOLLHOCTb

HanpaBsieHHada 3alumMTa OT MOHMXXEHHOro HanpsaXXeHusa n peaKTVIBHOVI
MOLHOCTN

C6poc

3anuncob

OTHOCUTENbHbIN

C6poc

OyHKuKna cbpoca

O630pHbIe AaHHbIe
CpefnHekBagpaTU4yHOe 3HayYeHune
C6poc

Mopnynb TemMnepaTypHON 3aLNTbI
CekyHpa(bl)

KOHTPOJIbHbIN KOHTAKT (CMHOHUMbI: KOHTAKT NoA Hanps>XeHWeM, 3alUTHbIN
KOHTAKT, KOHTaKT yrnpaBJieHUns)

SCADA

Moaynb cBA3u

CekyHpa(bl)

BTopu4HbIN

eHepaTOp CMHYCOUAbI

CurHan

Mogynb SNTP

Monaynb yCKOpeHUs 3aLlnT Npy BKJIOYEHUN BbiKOYaTeNs
DYyHKLNA NMyCKa

CyMmMupoBaHue

MporpaMmMHoe obecneyeHune
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13 MpunoxeHne

13.4 A6bpeBunaTypbl 1 COKpaLLEHNS

CnHXp./cnHX
Sys.

t

twnn t.
Temd
TCP/IP
Kuo

ThR

T
KomOTKN
txt

UL

umz

USB

\Y

B

u/f>
V012

B nepem. Toka
B mocT. Toka
VDE

VDEW

VE

VG

B/HB

KTH

BT

WDC

WWw

XCT

Xlnv

454

MpoBepKa CMHXPOHU3ALMN

Cuctema

3ajepxKa OTKJI0YEeHNS

Bpems

KoMaHga oTK/4YeHns

MpOTOKOJIbI CBA3N

KOHTpOJ/Ib Lenn OTKAYeHNS

Moaynb TensioBon Mmoaenu

Ko, ncnosb3yembinn npomnssogntenem oas obosHavyeHnsa ngenms
KoMaHOa OTKJlo4YeHuns

TekcT

KomnaHunsa Underwriters Laboratories

OB (xapaKTepuUcTrKa OTKAOYEHUS C BbIAEPXKKO BPEMEHN)
YHuBepcanbHasa nocsenoBaTesibHas WWUHa

BennynHa Hanps>xeHuns

BonbT

MepeBo3byxaoeHne

CYMMeTpPUYHbIE 3NEMEHTLI: KOHTPOIb NPAMON NN obpaTHOM
nocnenoBaTesibHOCTU (a3

Hanps>keHne nepeMeHHOro Toka, BOJibThl

Hanps>keHne NOoCTOAHHOIrO TOKa, BOJIbThI

Verband Deutscher Elektrotechnik

Verband der Elektrizitatswirtschaft

OcTaTo4yHOoe Hanps>XeHue

CTyneHb 3alMThbl MO OCTAaTOYHOMY HaMpsXXeHnIo
XapakTepucTuka 6oabwon obpaTHOM 3aBUCMMOCTU OTKJIIOHEHNS
KOHTpOJ1Ib TpaHCchopMaTopa Hanpsa>XeHus

BaTT(bl)

3aLlMNTHbIM KOHTAKT (KOHTPOJIbHbIA KOHTAKT)

BcemunpHas KoMnblOTEPHAA CeTb

4 BXO4 N3MepeHns ToKa (TOK 3aMblKaHMA Ha 3eMJI0 UKW TOK HENTpasn)

XapakTepucTuka o6paTHON 3aBUCUMOCTH
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13 MpunoxxeHwne
13.5 MNepeyeHb Kogos ANSI

13.5 MepeueHb KopoB ANSI

(PakTnYeckn gaHHbIN NepevyeHb OCHOBLIBaeTCA Ha cTaHgapTe IEEE Std C37.2-2008.)

IEEE C37.2/ MRDT4
ANSI

14
21
21P
24
25

26
27
27(t)

27A

27M

27N

27TN

32
32F
32R
37
38

40

46 12>
46G

47

48

49 TenMop

MRDT4-3.7-RU-MAN

DYHKL UM

MoHM>XeHHasa CKOPOCTb

OncTtaHuMoHHaa 3awmnTa

OncTtaHuMoHHaa penenHas 3awmTa oT MexxdasHbix K3
3awmTa oT nepeBo3byxaeHus (BonbT/repu,)

CUHXPOHM3aLMa NN NPOBEPKA CUHXPOHHOCTU C
NMoMoLL b0 4-ro N3MEPUTESIbHOIrO KaHasa naaTbl
N3MEpPEHNS HaMpPsXKeHUs

TemMmnepaTypHasa 3awimTta
3almnTa OT NOHMKEHUSA Hanpsa>XeHns

3awmnTa OT NOHUXKEHHOr0 HaNps>XeHns (3aBUCUT OT
BpPEMEHN)

3alWmTa OT NOHMXXEHMS Hanps>XeHns (BcnoMoraTesibHas)
C MOMOLLbIO 4-ro U3MepUTENIbHOr0 KaHasla nNnaThbl
N3MEpPEHUS HaMpPsXKeHUs

da3oBas (OCHOBHAS) 3alUMTa OT MOHUXKEHUS
Harnpa>XeHus (c 3aBMCUMOCTbIO OT BpeMeHI/I)

MoHM>XEeHHOEe Hanps>XeHne HenTpaau, C NOMOLLbIO 4-ro
N3MepunTEesIbHOro KaHasa niaTbl U3MEPEHUS HaMPaXXeHns

MoHM>XeHHOoe Hanps)xeHne He|7|Tpan|/| rapMoOHUK
TpeTbero nopsgka, C NOMOLLbIO 4-ro N3MepUTesIbHOro
KaHaJla rnJjiatbl U3MepeHNA Hanpa>XeHns

3awnTa HanpaBAEHHOW MOLLHOCTH
3awmTa NpAMON MOLLHOCTM

3awmTa obpaTHOM MOLLHOCTW
MOHM>XXEHHbIA TOK/MOHUXXEHHasA MOLLHOCTb

TemnepaTypHas 3awmTa (AOMONHUTENBHO Yepes
MHTepdenc/BHELLHUA MOAYb)

MoTepsa Bo3byXAeHMs/NoTeps rnons

3alWmTa OT HeyCTaHOBMBLLEroCs ToKa

3awmTa OT HeyCTaHOBMBLUIErocs TOKa reHepaTopa
3awmTa oT HecbanaHCMPOBAHHOIO HaMpPsSXKEHUs

He3aBeplueHHas nocsenoBaTeNbHOCTb (KOHTPOJIb
BPEMEHU 3anyckKa)

TennoBas 3awWnTa
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13 MpunoxxeHne
13.5 lNepeyeHb Kogos ANSI

IEEE C37.2/ MRDT4 DYHKLMMN

ANSI

49M TennoBas 3aWlnTa 3/1eKTpoABUraTens

49R TennoBas 3awWwmTa poTopa

49S TennoBas 3alWmMTa cTaTopa

50BF YPOB OTKas BbIkJIlOYaTeNA

50 I MrHoBeHHOe npeBbIlWeHNne TOKa/MpeBbILIEHNE TOKa C

BblOEP>XKKOWN BpeEMEHU
50) 3akanHuBaHMe (3abnoKNpoBaHHbIN POTOP)

50P 50P MrHoBeHHOe npeBbIleHNne TOKa/MpeBbILEHNE TOKa C
BbIAEP>XXKOM BPEMEHN A1 Pa3HbIX TOKOB

50N/G 3lo MrHoeBeHHoOe npeBbllLeHNe TOKa/NpeBblilleHne Toka C
BbIAEPXKKOMN BPEMEHWN A1 3a3eMAAOLWEro d/IeMeHTa

50Ns 3lo MrHoBeHHOe npeBbIWeHNE TOKa/MPEeBbILIEHNE TOKa C
BbIAEP>XKO BPEMEHN OJ1 3a3EMJIAIOLLEr0 S/IEMEHTA,
YyBCTBUTEJIbHbLIN U3MEPUTENbHbIN BXOA

51 I MpeBbilleHe ToKa ¢ 0bpaTHO3aBUCUMON
XapaKTepUCTUKON BpeMEHM

51P MpeBblileHne Toka ¢ 06paTHO3aBNCUMOM
XapaKTepuUCTUKON BpeMeHN 18 Pa3HbIX TOKOB

51IN/G 3lo MpeBbileHe ToKa ¢ 0bpaTHO3aBUCUMON
XapaKTepUCTUKON BpeMeHU ANa 3a3eMNAI0LLLEro
3NeMeHTa

51Ns 3lo MpeBblleHne Toka ¢ 06paTHO3aBNCUMOM

XapaKTepUCTMKON BPEMEHU A1 3a3eMSAIOLLErO
3JIEMEHTA, YYBCTBUTE/IbHbLIA U3MEPUTESIbHBIN BXOA

51LR 3abnoknpoBaHHbIN POTOP

51LRS 3anyck 3abnoknpoBaHHOro poTopa (Bo BpemMs
rnocnenoBaTesIbHOCTM 3anycKa)

51C 3almMTa no TOKY C NYCKOM MO Harnps»XeHuo

51Q I Meperpy3Ka Mo TOKYy oTpuuaTesbHON
rnocnenoBaTesIbHOCTY YepenoBaHna a3 (HECKOJIbKO
XapaKTepUCTUK OTKIIIOHEHNS)

51V Meperpyska No TOKY C OrpaHU4YeHNEM HaNpAXXeHNS

55 3awmTa no Ko3PPULNEHTY MOLLHOCTU

56 Pene nogayn Bo3byxxaeHUs

59 3awmTa oT N36bITOYHOrO HANPSXKEHUS

59M da3oBas (OCHOBHAS) 3al4MTa OT NOBbILLEHUS
Hanpsa>xeHuns
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IEEE C37.2/
ANSI

59TN

59A

59N
60FL
60L
64R
64REF
66

67
67N

67Ns

68
74TC
78
78V
79
81
81U
810
81R
86
87

87B
87G
87GN
87M
875V
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13 MpunoxxeHwne
13.5 NMepeyeHb Kogos ANSI

DYyHKL UM

MoBbILEHHOE HanNps>XXeHne HeNTpPaIn rapMoHUK
TpeTbero nopsifika, C NoOMoLbio 4-ro NU3MepUTEsIbHOI 0
KaHana niaaTbl U3MepeHnst Hanps>KeHns

3almTa OT MakCUMasibHOro ToKa C NOMOLLbIO 4-ro
(BCnomoraTenbHOro) N3MEPUTEJIbHOIO KaHaJsla rnJjiaTbl
Nn3MepeHnsa HanpaxKeHus

3awmTa oT N306bITOYHOIr0 HAaNPSXKEHUSA Ha HENTPaU
KoHTpoab TpaHCcopMaTopa Hanpsa>XeHus

KOHTpoOJ1b TpaHchopMaTopa ToKa

3almTa poTopa OT 3aMblKaHNA Ha 3eMJIto
OrpaHu4eHHas 3alimTa No TOKY 3aMblKaHUS Ha 3eMJ1i0
3anyckoB B 4 (6/10KMpoBKa 3anycka)

HanpaBneHHas TokoBas 3awmTa

HanpaB/sieHHada TOKOBaA 3allMTa 419 3a3eMIAoLLLero
3J1eMEHTa

HanpaBsieHHasa ToKOBas 3alMTa 419 3a3eMA0Lero
3J1eMeHTa, ‘-inCTBVITeJ'IbeIVI VI3MepVITeJ'IbeII7I BXOon

BnoknpoBKa Npu Ka4aHUAX MOLLHOCTU
KOHTpO/b Lenu oTKIYEHNS
HecMHXpOHHOE OTKJ/IIoYeHne

3awmTa OT CKa4yKa BeKTopa
ABTOMaTU4eCcKoe NoBTOPHOE BKJIIOHEHMEe
3awmTa 4acToThl

3awmTa OT HeAO0CTAaTOYHOMN YacTOoThl
3awmTa oT N36bITOYHOW HYacTOThl
ROCOF (df/dt)

Bnokuposka

OuddepeHumnansHasa 3awmTa (reHepatopa/
TpaHchopMaTopa/LWLnNHbI)

OnddepeHumanbHasa 3aWmTa WNHbI
OnddepeHumanbHaga 3awnMTa reHepaTopa
OnddepeHumanbHasa 3aWmMTa 3a3eMJIeHNS reHepaTtopa
OndpepeHuanbHana 3alWmMTa ABuraTens

OTKpbITbIN KOHTPOAL TT (cM. Takxe 87 / 87B)

MRDT4
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IEEE C37.2/ MRDT4

ANSI

87T Id

87TN IdG

CLK IRIG-B, ...

DDR PernctpaTtop
HeuncnpasH.

DFR PernctpaTtop
ownbok

LGC JNor_

MET N3mepeHHble
3Ha4YeHus

SER PernctpaTtop
CcobbITUN

TCM KLY

458

DYHKUUU

OnddepeHumnanbHasa 3aWmTa TpaHchopmaTopa

OnddepeHumanbHaga 3awnMTa 3a3emMsieHus
TpaHchopMaTopa

CMHXPOHM3aLKMs YacoB (HanpuMep, C MOMOLLbIO
nHTepdenca IRIG-B)

3anncb aBapUNHbIX HapYLEeHNN, He CBA3aHHbIX Co cboeM
Lincposas perncrpaumnsa cboes

Jlornka, cxema

N3mMepeHna Ha noacTaHuum (3Heprusa, cuia Toka,
Hanps>XeHne, MOLWHOCTb, PpeakKTUBHasa MOLLHOCTb,
K03(pPpnNLMEHT MOLLHOCTW, NoTpebreHne)

HaHHble 0 cobbiTun C ﬂpI/IBFI3KOI7I Nno BpeMeHn

MOHUTOPUHI/KOHTPOJIb LIEMWN OTKJIIOYEHNS
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13.6 icTopusa pemakuumn

13.6 UcTopusa pepakuum

B naHHOW rnaBe NpuBedeH MOJIHbIN MepeyYeHb U3MEHEHUI, HadYrHaa ¢ Bepcun 3.0. Onsa
nony4yeHnsa MHgopMaunm ob N3IMeHeHNaX B BEpCUAX 2.X obpallaiTeCb B KOMMaHMIO
Woodward.

B npuHumnne, Bce obopyaoBaHMe 1 nporpammHoe obecrnevyeHune sepcmnm 3.x obpaTHO
COBMECTUMO ApYyr C ApyroM. [na nonyyeHUs [OMNOJIHUTENIbHON MHgopMaLnm
obpawanTteck B cnyxby nogaepxku komnaHnmm Woodward.

() AKTyanbHas BOKyMeHTauus

MNocnenHss pegakums HaCTOALLEro TEXHNYECKOro PyKOBOACTBA M 0OHOBNEHHbIN CAMCOK
ncnpaBieHUn OoCTynHbl Ha Beb-cante Woodward.
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13.6.1 Bepcus: 3.0

13.6.1 Bepcusa: 3.0

460

e [aTa: 2015-OkT56pb-01

e Pepakuynsa: C

ObopynoBaHue

* HoBas nepenHssa naHeNb TEMHO-CEPOro LiBETa 3aMeHWsIa CUHWIA KOPMYC, KOTOPbI
NCMOJIb30BasICs BO BCEX BEPCUSAX 2.X.

* HoBasl nepefHsAsA NaHesnb oCHalleHa nHTepgencom USB ans cBA3m ¢ onepaunoHHbIM
nporpamMMHbIM obecnevyeHmnem Smart View (3TOT nHTepcenc sameHnn
nocnenoBaTeNbHbIN UHTEPMENC BEPCUIA 2.X).

e [lOCTYNeH HOBbLIA TUM CBA3N «I»:

RS485 (IEC 60870-5-103, MODBUS RTU, DNP3.0 RTU) + RJ45 Ethernet 100 M6uT/c
(Modbus TCP, DNP3.0 TCP/UDP)

e [osABMIACb BO3MOXKHOCTb 3aKa3a «KOH(POPMHOIro NMOKPbLITUSA».

e CnMBOJIbI -2 B KOAE TUMNa 03Ha4vatoT 0O6HOBNEHME 00 OCHOBHOM BepCUn € 2.X A0 3.X.

MporpammHoe obecnevyeHne

MukponporpaMMHoe obecrneyeHre yCTPONCTBa Ternepb AOCTYMNHO U HA UCMAHCKOM
A3blKe.

B MeHI0 U Aucnnein BHECEHbl Ppa3/indHble HE3HAYNTE/IbHbIE N3MEHEHUS, NpoBeeHa
pecTpyKTypu3sauus.

3awmTta

Mpu4rHa OTK/IIOYEHNS YKa3blBaeTCA HenocpeacTBeHHO Ha Aucniee.

Pabora npu noHM>xeHHOM Hanpsi>keHun — LVRT

Oob6aeneH BTopon anemeHT LVRT.

NMageHne noreHumana — ot
DyHKLUMIO 06Hapy>XeHNs 06eCTOYEHHON LWNHbLI TENEPb MOXXHO HAacTpanBaThb.

Ha3sHa4veHune BbiKNlOYaTEeNd — OnuUuoHasibHasd PYHKLUMSA (ecnmn BbIK/IOYaATE b HE
Ha3Ha4deH, TO No3nunA I/IFHOpI/IpyeTCFI).

OyHKUna obuen 6nokupoku I0C yaoaneHa.

lMoporosoe 3Ha4YyeHMe Toka Harpy3ku Mot . I< MoXXHO HacTpouTb B AnanasoHe 0,5 no 4
IHOM.

Q->&U< / NoBT. coen.
MoAynb MOBTOPHOIr0 BKJIIOYEHUS pa3fesieH N cTan He3aBUCUMbIM MOAYJIEM.

®YHKLUUM OTKJIOYEHUS B MOZYJ1€ MOBTOPHOMO BKJIIOYEHMS Tenepb pacnpocTpaHeHbl Ha
BCE KOMaHAbl OTKJ/IIOYEHMS.
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Moaynb TemnepatypHo# 3awnutel — TAC

[MosBMMaCb BO3SMOXXHOCTb Bbl60pa KOMaHbl BbIKJTKOYHEHNA.

Moaynb aupcpepeHunanbHou 3awmntoel — Id

TOYHOCTb HACTPOEK yBEMYEHa.

Moagynb angepeHunasbHON 3aLLNTbI OT orpaHnYeHHoro K3 Ha 3emsio — IdG,
IdGH

YcoBepLueHCTBOBaHbl aBapuUnHbIe CUrHabI.

SCADA

Ctan goctyneH npotokos DNP3 (c RTU/TCP/UDP).

HoBble BONOKOHHO-oNTU4Yeckune nHtepgencol gna SCADA.

MI3MeHeH nopsAaoK HAaCTPOMKM (CTPYKTYypa MEHI0, HACTPOMKIN NO YMOJIHaHUIO).
MosABNNCA HOBbIN CUTHaM «COCTOAHME noaktoHeHns SCADA».

Cea3b Ethernet «MNakeTbl TCP Keep Alive» B cooTBeTcTBMU ¢ RFC 793.
McnpaBneHune ownbok

e lMocne nckno4yeHus OGOpy,EI,OBaHI/Iﬂ MO>XHO 6bIn0 notepsaThb IP-agpec.

SCADA /IEC 61850

HoBas nogaep>xka NpsiMoro KOHTPons.

Moonep>xka onmncaHunm LN vyepe3s Besog DAI B hainne SCD.
YcoBeplieHcTBOBaHa paboTta ¢ InGGIO Ind.

YBennyeHa ckopocTb GOOSE-coobLieHuin. YcTpaHeHa noTeHuUmanbHaga npobnema c
COOTHeCeHHbIMK Mo BpeMeHn GOOSE-coobLueHnsamn.

HoBble norudyeckue y3nbl o8 cHeTYNKoB aHeprun, LVRT, BHw3aw, TCM, 47.
HoBbin knacc LN ons gaTyMkoB 1 MOHUTOPUHra.

O6HOB/IEHNE OTYETOB, KOrAa YrJibl CTAHOBATCA HYJIEBLIMUA UAN (PAa30Bble BEKTOPSI
MPEBbILLAOT 30HY HEYYBCTBUTENIbHOCTH.

Yny4dweH anropnTMm 30HbI HEHYYBCTBUTESIbHOCTM.

Tenepb O/ UHAVWKATOPOB YCTPOWCTBA MOXKHO Ha3HayaTb aBapuiiHbie curHanbl IEC
61850.

[HobaBrsieH CHETHYUK KONIMYECTBA aKTUBHbIX COeANHEHWUIA «KJINEHT-CepBeEpP».

[lobaBneHbl OTCYTCTBYOLNE Y3/bl AJ11 HANPaBJIEHHON MOLLHOCTN.

SCADA /Modbus
[obaBneH napameTp «BbICTPbI PErucTp COCTOSHUA».

[obaBneHbl HacTpanBaeMble PerucTpbl.
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YTeHune nokasaHU aBapMnHOro ocuunnorpadga n HekoTopon nHbopmauum ob
yCTponcTee ¢ nomoLubto Modbus.

Mosbicnnack ctabunbHocTb paboTbl Modbus TCP.

IEC 60870-5-103
McnpaBneHue ownbok

* YcTpaHeHa npobnema noMex B NpoLiecce YTeHus.

SNTP
3anyck ceTu nocJjie akTUBaLMN CPeacTB 3aluThl.
McnpaBneHue ownbok
¢ Bo3Mo>xHO, bbinia HapylweHa paboTa SNTP npu pa3psikeHHon baTapee.

e HacTpoiKka leTHero BpeMeHu rno ymMmoa4aHuo n3mMmeHeHa Ha «BockpeceHbe».

MoaknioyeHne K nuutepgency NK/Smart View

B Smart view R4.30 Bo3MOXeH 0OMeH O4HO/IMHENHBIMY CXEMaMN MeXXAy YCTPONCTBaMM,
NoAAep>XUBaOLLNMN STOT KOMIMOHEHT.

NHTepdenc nonb3oBaTens nogaepxnsaeT bonee shpekTUBHYO NpoBepKy dannos IEC
61850 SCD.

KpuBble XxapakTepUCTUK Tenepb MOXKHO 0TO6pa3nTb B BUAE rpadnKoB.

Tenepb NMeeTCs pefakTop CTPaHUL AN CO34aHNS OTAENbHbIX CTPOK U CTPaHuL, C
nHdopMaumen ob ycTponcTae.

McnpaBneHune ownbok
* [Mocne npepbiBaHUS CBA3M MOrn 6osble He MPUHUMAaTbLCA curHanbl ¢ MK.

* Nocne npepbiBaHWS 3arpy3Ku MoL4enAn yCTPONCTBA MOIIM BO3HUKATb OWNGKM Npu
obpaboTke tannos.

MougenupoBaHune pabotbl MK

B nporpammHoe obecrnevyeHne MmoaennpoBaHusa beina gobaeneHa hyHKUNS onpeneneHmns
cocTtosaHma CON.

Perncrparop TpeHA[oB
McnpaBneHune ownbok

e YcTpaHeHa npobnema yTeykn namsaTu.

AHaJsioroBbi Bbixomd — AHasnor BbIX
McnpaBneHue ownbok

* [locne nepesanycka yCTPONCTBa NPOU3BOANTENILHOCTbL BbIX04a YCTPOMNCTBA MOra
Ha KopoTKoe BpeMsa gocTtnyb 100%.
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Mpn obHOBNEHUN YCTPONCTBA C BEPCUMN 2.X HEOBXOAMMO YyHYUThLIBaTb Cledyowmne gaHHble
0 HacTpoOMnKax.

N
_/

1L

Bce HacTpoikn cBA3n HeobxoaMMo onpeaennTb 3aHOBO. ABTOMaTUYeCKoe
npeobpa3zoBaHNEe BO3MOXHO TOJIbKO YaCTUYHO.

Ha3Ha4eHune VirtualOutput gna cesa3m IEC 61850 pecTpyKTypupoOBaHo.

Bce HaCTp0I7IKI/I Ha3Ha4YyeHnn HeobxoQNMMO onpenesinTb 3aHOBO.

Moaysib NOBTOPHOrro BkoYeHUs Q->&U< pa3feneH n ctas HoBbIM Moaynem [1oBT.

noaksa. ABToMaTn4eckoe npeobpaszoBaHMe HEBO3MOXHO.
Pe>xnm 3awmntbl V-Prot U<(t) oTMeHeH n 3ameHeH mogynem PIH.
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13 MpunoxeHne
13.6.2 Bepcusa: 3.0.b

13.6.2 Bepcus: 3.0.b
e NlaTa: 2016-®eBpanb-20
¢ Pepakuunsa: C
ObopynoBaHue

HeT nameHeHunn.

MNMporpammHoe obecneyeHne

YCOBEepLLUEHCTBOBAH MPOLIECC CaMOMpPOBEPKM.

MakcuManbHbI TOK — I[Nn]
NcnpasneHune ownbok
¢ B cBepXTOKOBOM MoAyJie yCTpaHeHa npobnemMma nHnunanmilauumn. B cnydae

XapakKTepucTuk pexxnuma namepeHuin 12 n bl sta npobnema moxxeT ObITb BbI3BaHa
JIOXKHbIM CpabaTbiBaHNEM UM BbIKJIIOYEHNEM MOCJE 3aMyCKa.

Cuc
NcnpasneHue owmnbok

 Mpwu onpeneneHHbIXx 06CTOATENLCTBAX MMeslaCb BEPOATHOCTh HernpeaHaMmepeHHoro
«Tensoro» rnepesanycka.

SCADA /Modbus
McnpaBneHue ownbok

e [MpoTokon Modbus HEBEPHO CYUTLIBAI BPEMSA CUCTEMDI.

CamMoaomnarHoCTukKa
NcnpaBneHune ownbok

* HeBepHo paboTasa cncTemMa npeaynpexneHuni, CBa3aHHbIX C MOHUTOPUHIOM
BHYTPEHHEN TemnepaTypbl.
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13.6.3 Bepcusa: 3.1

13.6.3 Bepcusa: 3.1

' OTa Bepcus elle He onybaMKoBaHa!

* NaTa: 2017-MapT-06
ObopynoBaHue
HeT nameHeHunn.
MporpammHoe obecneyeHne

MoBTopHOe nogcoegmnHeHne — loBT. coen.[n]

Moaynb MOBTOPHOro NOAKJOYEHUSA yCOBEepLIEeHCTBOBAH B cooTBeTCcTBUM € VDE-AR-N
4120.

¢ Tenepb MOXXHO BblbpaTb yC/i0BME 3anycka B MeHto [MoBT. coen. . Ycn nNoBT
BKJItOYeHMSA (BapuaHThl: Pasben U BHyTp, Pasben UsH OTIM, Ob6a).

* MeTo4 M3MepeHnsa Tenepb MOXKHO BbiIbpaTb B MeHto MOBT. coel. . Kputepun
(BapmaHTbl: OcHOBHbIe, NicT_ CK3, V CKOMb3. CP. KOHTP.).

SCADA

Bbinn nobaBneHbl TOYKN OaHHbIX OJs BTOPOro sKsemMnnsapa Mmoayada noBTopHOro
BKJIlO4HEeHUA.

TCP
WcnpaBneHue ownbok

¢ YcTpaHeHa npobnema cs3u PPP/TCP.
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13.6.4 Bepcusa: 3.4

13.6.4 Bepcusa: 3.4
e [aTa: 2017-OkT56pb-01
e Pepakunsa: D
ObopynoBaHue

¢ [obaBneHa MeTasInyeckas 3arnywka kK pasbemam LC gnsa Ethernet / TCP/IP 4yepe3
OMTOBOJIOKOHHbLIN Kabenb. MOCKOMIbKY 3arayLlika NoBbILWAET YPOBEHb
HEBOCMNPUUMHYMBOCTU K 3/IEeKTPOCTAaTUYECKUM pa3psagaMm n OMC, pekoMmeHayeTcs
yCTaHaB/IMBaTb ee nocse nogkayeHusa pasbemos LC.

e [1OCTYMNEeH HOBbIN TUM CBA3M «T»:

RS485 (IEC 60870-5-103, MODBUS RTU, DNP3.0 RTU) + RJ45 Ethernet 100 M6uT/c
(IEC 61850, Modbus TCP, DNP3.0 TCP/UDP)

MporpammHoe obecnevyeHne

* MukpornporpaMMHoe obecreyeHne yCTPONCTBa Tenepb AOCTYMNHO HA PYMbIHCKOM
A3bIKe.

* [pn nogknovyeHun MRDT4 kK Smart view Ha4dmHasa ¢ sepcuun 4.50 Npu BbIMOJHEHUN

CUHXPOHM3aUUM AaTbl aBTOMATUYECKU YYUTbIBAETCH, YHTO HACTPOUKKN 4aCOBOIrO
noaca anda MK v MRDT4 moryT pasnn4yaTtbCs.

CBsA3b
MeHtio [Map_ycTp_/ W4YM / Be3onacHOCTb] Tenepb OOCTYMNHbI CeAyloLlne napamMeTpsb:

e «Smart View 4yepe3 Eth» — BK/IlOYEHNE 1 OTKJIIOYEHME O0CTyMa K Smart view 4yepes
Ethernet.

e «Smart View 4yepe3 USB» — BKJIlO4EHUE N OTKJIIOYEHMe JoCTyna K Smart view yepes
nHTepenc USB.

(Cm. 5> «1.4.3 Maponu Ang NoAkKYeHUsa K Smart views.)

IEC 60870-5-103

[aHHbIA MPOTOKOJ CBA3M Ternepb NoAAepXMBaeT 6/IOKMPOBKY NepenaYvn B HarnpaBJieHN
MOHUTOPWHIa 1 pexum TectuposaHus. (Cm. => «3.6 IEC60870-5-103».)

Modbus
Onsa ycTponcTts ¢ uHTepdencamm RS485 n Ethernet (Tunbl cBs3M «I» nnun «T») Tenepb
[OCTyrMHa HacTporka npoekTa «Modbus RTU/TCP» (c nomoLubio napameTpa [MnaHnp
yCcTp_] Scada . lpoTokosi«). 9TO obecnevymBaeT oO6MeH AaHHbLIMU C YCTPONCTBOM MO
nocnenoBaTesibHON AnHUKM (RTU) n Ethernet (TCP) napannenbHo. B yacTHocTun, obpaTtute
BHUMaHWe Ha cnefyoLlee:

* [1ns BCEX OCHOBHbIX YCTPONCTB — OAHO U TO XK€ MHOXXECTBO COCTOSAHUN.

e [1n5 BC&X OCHOBHbIX YCTPOWCTB BO3MOXXEH COPOC 3aMKHYTbIX COCTOSHWI.

e Bce OCHOBHbIe YCTPOMCTBA MOryT YMpaB/isTb O4HMM Bbik/toYaTenem, cbpacbiBaTb
COCTOSIHUSA U BblAaBaTb MOATBEPXKAEHMS.
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NMap_ yctp_

Ounanorosoe oKHO «CHpoOC», Bbi3biBaeMOe HaxaTneM KHOMKK «C» rnpu Xo0no04HOM MNycke,
ajanTUPOBaHO B COOTBETCTBMU C HOBbIMM 3anpocamMun, CBA3aHHbLIMU C 6&@30NacHOCTbLIO:
Tenepb AOCTYNEH HOBbIN NapaMeTp HaCTPonKn «HacTp. cbpoca ycTp.», C MOMOLLbIO
KOTOPOr0 MOXXHO yasuTb NapaMeTpbl U3 ANaNoroBoro okHa «Copoc». (CM. > «1.4.6
Bo3BpaT K 3aBOACKNM HacTponKaMm, cOpocC BCex Naposiemn».)

MakcumanbHbi TOK — I[n], 3lo[n]

Bce xapakTepucTtuku nHeepcHoro speMeHun ANSI u IEC Tenepb obnagatoT npenenbHbIiM
BpeMeHeM B cooTBeTcTBUM € IEC 60255-151. (CMm. > «4.6.1 XapakTepncTnku»,
«4.8.1 XapakTepucTukm».)

JNobaBneHa HoBasi XapakTepUCTMKa NHBEPCHOro BpeMeHn «RINV». (CM. 5> «4.6.1.9 R
Inverse [RINV] - XapakTepuctuka», s> «4.8.1.9 R Inverse [RINV] - XapaKTepuctuka».)

Moaynb Tennosos mogenn — TenMogp,

Onana3oH HacTpoek KoadhpuruneHTa neperpyskun «K» pacwwumpeH (ot 0,80-1,20) po 0,80-
1,50 (IEC 60255-149).

CamMoaomarHocTukKa

B meHio [PaboTa / CamoaunarHoctuka / CoobeHmnsa] Tenepb MOXKHO NOAYy4YUTb AOCTYN K
BHYTPEHHUM COOBLEHNSM YCTPONCTBA (B YaCTHOCTK, coobueHnsam 06 owmnbkax).

Bce BO3HUMKalOWMe 34eCb cO0bLLEHNA ONUCBLIBAOTCA B OTAE/IbHOM AOKYMEHTE —
«PykoBoacTso no otnaake HighPROTEC» (DOK-HB-TS).

KoHTponb

MRDT4 KoHTpoO/MpyeT nocsiefoBaTeslIbHOCTL (pa3 U CpaBHUBAET ee CO 3Ha4YeHneMm
napameTpa [CucTMNap / Obwme HacTponku] «Yepesa ¢a3» (To ecTb «ACB» nnn «ABC»).

B MmeHio [PaboTa / OTobparkeHue cocTossHnA /| KOHTpoab / Yepen_ da3lumeeTcs
cneunanbHbIN cUrHan ansa Kaxgoro TT n TH, KoTopbin 3a4aeTca Kak akTUBHbIN, eCnn B
xo4e npoBepku cooTBeTcTBylOWero TT/TH obHapyXXuBaeTcs pasanydme mexay

(haKTUYeCKoNn Nocaen0BaTeNbHOCTbIO a3 U HaCTPONKO B MeHio [CucTMapl. (Cm. >
«4.19.4 KoHTpoNb NnocnenoBaTesnibHOCTK ha3».)

ca

[0nsa BCeX NHANKaTOPOB Tenepb MMeeTCs HOBbIN PeXXUM aBTOMaTUYECKOro
MoATBEPXKAEHMNSA: 3aMblKaHNE BCEX CBETOANOOHbIX MHAMKATOPOB ByAeT NoOATBEPKAEHO
(cbpolueHo) Npu NOCTYyNJEHUN aBapUIAHOro curHana (c nboro Mmoaynsa 3aWnTbl) NN B
cny4dae obujero curHasa TpeBory, «3al . Tpes_».

ABTOMaTM4YeCKOoe NoATBEPXKAEHME BKJIOYAeTCA cnenytouen HaCTPOMKOM:

[Map_yctp_/CAO/WHAO rpynna A/ CA 1...n] «3aMKH_» = «aKT.,MOATB.MO aBapunH.cur.»

(Cm. 5> «MopTBep)xaeHne Bpy4YHyto (HakaTeM KHOMKK C Ha NaHenu ynpasaeHns)».)

MonTBep>xpaeHne B py4YHOM pexxmme

MoateepxaaTb COWN, SCADA, BOMNYHbIE CUIFHANbl PpefeNHbIX BbIXOL40B U/Unn
OTJIOXKEHHbIE KOMaHObl OTKJIIOYEHUS MOXKHO HaXKaTueM KHonku «C» Ha nmaHenu.
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Mocne Ha3HavYeHUss HeOBXOAUMBbIX 3/1IEMEHTOB «[14T. KnaBuLier C» OHW noaTBepXOoarTca
MPOCTbIM Ha>XXaTnemM KHOMKN C (B TevyeHne 1 CeKyH/J,bI).

Ecnun BO3HUKHeT HeobxoAUMOCTb NoATBepXAeHUs 6e3 BBoAa Napons, Npu HacTponke
OCTaBbTe NyCTbIM MoJie Napoas Ans ypoBHs «Prot-Lvl». (Cm. 5> «MoaTeepxxaeHne
BPY4YHYIO (HaxaTmem KHonku C Ha naHenu yrnpassieHuns)»; obLlime cBefeHUs 0 Napossax u
coobparkeHnsax 6e30nacHOCTU cM. B rnasBe > «1.4 Be3onacHoOCTb».)
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13.6.5 Bepcus: 3.6

e NaTa: 2019-AHBapb-31

Mporpammuoe obecnevyeHne

OyHKUUM 3awmnTbl MRDT4 aganTupoBaHbl B COOTBETCTBUU C TpeboBaHnamm VDE-AR-
N-4110:2018.

Onpe,qeneHne HanpaBJieHnsa ME)K(pa3HOI'O KOPOTKOIo 3aMbiIKaHNA

NcnpaeneHune ownbok: ycTpaHeHa ownbkKa B a/irOPpUTME ONpeneneHns HanpasJieHNS,
KOTopas Morja NpMBecTu HEBEPHOMY ornpenesieHnto HanpasseHusa ana cunctem ACB
(nocnepoBaTensHocTy a3 ABC He n3MeHeHHbI).

«Tonbko HabaogeHune»

HoBbIn NnapamMeTp NIaHMPOBaHUS YCTPOWNCTBA «To/IbKO HabogeHne» nobaBfieH B
cnenyowmne pyHKUAN 3aWmnThbl:

* 3lo[x] — 3almMTa OT MaKCMMabHOIrO TOKa 3aMblKaHUs Ha 3emito (cM. > «4.8.2
MaKcMMasbHbIN TOK Ha 3eMJII0 — QYHKLNN»)

Mpun Ncnonb30BaHNN HAaCTPOWKN «TosIbKO HabogeHne» = «fa» B monyne bygetr
paboTaTb TONILKO PYHKLNSA KOHTPONA: ABapUAHbIE CUTHAJbI/CUTHaJbl OTKJIHOYEHMS MNO-
MPe>XHeEMY MOXXHO HAaCTPOUTb Kak COCTOSIHUSA B BeTBU MeHto [PaboTa / OTobpakeHne
COCTOAHUA] @ TakXe BbIbpaTb Kak NapamMeTp), HO OHM BoJiblLE He MPUBOAAT K Nodaye
obLiero aBapumHOro CUrHasaa uamn obLemy oTKJIIOYEHUIO, U, COOTBETCTBEHHO, HE flaeTCs
KOMaHga oTkmoyeHns. (Cm. 5> «4.1.1 Obwue aBapwuiiHble cUrHanbl 1 obLLMe KOMaHab
OTKJIIOHEHNSA».)

MeHio 6e3onacHocTH
YnydweHusa HighPROTEC cMm. B pa3nene «be3sonacHOCTb UT».

MosiBnnacb HoBas BeTBb MeHI0 [PaboTa / Be3sonacHocTb / CocTosHUs 6e3onacHocTu], B
KOTOpOW Coaep>XaTCsA CBeAeHNs 0 HAaCcTPOKax, CBA3aHHbIX C be3onacHocTblo. Hanpumep,
B HEKOTOPbIX 3aMnUCAX YKa3blBaeTCH, 4TO OJ15 Naposiei NOOKIIOHEHUA YCTaHOBJIEHbI
ornpepesieHHble NO/b30BaTeNbCKME 3HAYEHNS UM OCTaBNEHbI 3aBOACKME 3HAYEHUS MO
yMon4daHuio. Korga 6e3onacHocTe T uMeeT NpuMHUUMMANbLHOE 3HaYeHne,
peKoMeHAyeTCSH NPOBEPUTL BCE 3TN HAaCTPOWKM NpX BBOAE YCTPOMNCTBA B 3KCMJyaTaumio.
(Cm. 5> «0630p HacTpoek, CBA3aHHbLIX C 6e30MacHOCTLI».)

Kpome Toro, BbibpaB [PaboTa / Be3zonacHocTb / XKypHan 6€30nacHOCTM], MOXXHO OTKPbITb
XypHan 6esonacHocTU. B HeM Takxxe oTobparkatoTcs coobLyeHnss 0 camoanarHoCTUKeE
(cM. HUXKe), KacatoLmecs Tosbko 6e3onacHocTh. (CM. Y5> «CoobeHuns no
6e3onacHOCTU».)

Hdoctyn kK Smart view

Ewe ogHO n3MeHeHne, cBA3aHHoe ¢ 6e30nacHOCTbIO, 3aKto4aeTcs B ToM, 4To MRDT4
Tenepb NPUHMMaET NOOKIYEHNS TOJIbLKO OT NOCAeaAHUX Bepcun Smart view.

Mo>XHO onpeaennTb Napoan Ans nogkayeHnsa Smart view: imeeTcsa napoib
«loaksodeHne Yyepes USB» ana noakntoyeHums Yyepes USB-nHTepdeinc u ewe naposb
«loakso4YeHne K yaaaeHHoWN ceTu» ONs NOAK/OYEHNS Mo ceTu. Ecnm HacTpoeH napob
AN noaknyeHnsa, Smart view ycTaHaBAMBaeT NOAKJIOYEHME TONLKO Mocje BBOAA
COOTBETCTBYHOLWEro Nnogkao4eHns (No ymonyaHumio, ogHako, oba napons gns
MOAKJ/IIOYEHMNS OCTaBsIeHbI MYCTbIMW).
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Bce noako4eHns MONHOCTbIO 3alMpPOBaHbl U CEPTUPMKATLI FapaHTUPYOT
NPaBUIbHYI0 NAEHTUDMKALNIO MOAKIIOYAEMbIX YCTPOMNCTB.

(Cm. 5> «1.4.3 Maponu Ang NoakYeHnsa K Smart views.)

Maposnn

Maponu Tenepb COXPaHSAIOTCA TaK, YTO OHU He YOaNATCA NPW 0BHOBAEHNM
MUKponporpaMmel. (CM. > «1.4.2 Naponwn».)

3amMenneHune pabotel Npu BBOge HenpaBUJIbHbIX Naposen

Ecnun HenpaBuAbHbLIN NapoJib BBEAEH HECKO/LKO pa3, To MRDT4 Bce 6onbliee BpeMs
610KMpyeT BBOA Naposis OO TeX Nop, Noka He ByneT BBeAeH BepHbIN Napoib. O6 3Ton
610KMpPOBKe MoNb30BaTENA MHPOPMUPYET CreymanbHoe coobluieHne. ITO OTHOCUTCSH KO
BCEM TUMNaM naposien (B TOM 4Yucae naponam Ana NOAKAOYEHMS, YKa3aHHbIM BbILLE), HO
B/IMSET TONIbLKO Ha BBOJA MNaposis, Npu 3TOM ApYyrve AeNCTBUS NOJSIb30BaTeNs, KOTOPLIE HE
TpebyioT BBOAA Naposs, n He 6BnoKnpytoTCS.

Cwm. pasgen 5> «lliTpadHoe BpeMs Npy HEBEPHOM BBOJE NapoNs».

CamogunarHocTuka, CUCTEeMHbINA XXypHan

YcoBepLleHCTBOBaH perncrpaTop coobuieHuii o caMognarHoCTuKe, AOCTYMHbIA B BETBU
MeHto [PaboTa / CamoamnarHocTmnka / CoobuieHuns]. Tenepb B Xo4e CaMOgNArHOCTUKK OH
obecneynsaeT cbop coobuieHnn, cBA3aHHbIX ¢ 6e30nMacHOCTbIO (HanpuMmep, HanpuMmep,
BBOJ HEMNPaBUJIbHOIO NapoJis) N COobLLEHNA O BHYTPEeHHEM cocToaHun MRDT4,
npepynpexaeHusa n onoselieHnsa ob ownbkax.

Moaynb CUCTEMHBIN XXYpPHa MOXKHO aKTUBMPOBATb A4 aBTOMAaTUYECKOW nepeaayn
Ka>K40ro HOBOro BHYTPEHHero coobuieHns (CamoamarHoCTUKN) Ha onpenesieHHble
cepsepbl. OH NCNosib3yeT NPOTOKONA «CUCTEMHbIN XXYpPHan», KOTOPbIN WWNPOKO
NMPUMeHSeTCS B Ka4yeCTBe CTaHAapTa nepenayvm CoobLieHnn xXypHana.

CM. 5> «9.2 CoobLieHuns o camogmnarHocTmke», > «9.3 CuctemHbIl XypHan».

SCADA «ID n_y »

Ons Bcex npoTtokonos SCADA napameTp «ID n_y » 6onblue HefOCTYNeH A1 HaCTPOMKU,
BMECTO Hero ncrnosibdyercsa napametp «[psam KomaHga».

Tak Kak NpsaMble KOMaHAbl HE COXPaHATCA B pann HacTpoek * . HptPara, Tenepb HeT
Heo6X0ANMOCTN B YHUKAJIbHbIX UAEHTURUKATOPax O AOMOJHUTENbHbLIX YCTPONCTB.
MO>XHO NPOCTO 3arpy3nTb oanH ann *.HptPara Ha Heckonbko ycTponcts HighPROTEC.
OOHaKO C 3TOW AONOJIHUTENLHOW 6€30MacHOCTbLIO CBA3aHO HeYA0B6CTBO, KOTOpOoe
3aKJIl04aeTCsa B TOM, 4YTO Mpwv BBOAE B IKCMJyaTauuto BCerga A0/KEH ObITb HaCTpOeH
napameTp «ID n_y », fa)ke eCnM NCNOoNb3yeTCsa npeaBapuTesibHO NOAMOTOBIEHHbIN
dann *.HptPara.

HoBbinn npoTtokon cBsa3n IEC 60870-5-104
Tenepb OOCTYNEH NPOTOKO CBA3MN B cooTBeTCTBMKU C IEC 60870-5-104.
Cwm. pasgen 5> «3.7.1 IEC 60870-5-104».

3TOT NPOTOKOJ TaKXXe MOXKHO MCMOJIb30BaTh Kak UCTOYHMK CMHXPOHM3ALIMN BPEMEHM.
(CM. 5> «3.8 CHXpoHM3aLMa N0 BpeMeH».)
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HacrpaunBaeMbie TOYKHN AaHHbIx Ay Modbus n IEC 60870-5-104

MpoTokonbl cBA3nM Modbus n IEC 60870-5-104 Tenepb MOXXHO afanTUpPoOBaTh B
COOTBETCTBUN C NPUJIOXKEHMEM, COMOCTaBMB C TOYKAMWN AaHHbIX. DTO NOMOraeT JIerko
nHTerpmposaTb MRDT4 B CyLeCTBYIOLWYIO C€Tb NOACTaHUUN. HOBbIN MHCTPYMEHT AN
onepaumnoHHbIX cncteMm Windows, SCADApter No3BoJisieT CONOCTaBNATb TOYKU AaHHbIX C
BHYTPEHHUMU agpecaMn NpoToKoJa.

Cm. 5> «3.7.3 ConocTaBneHmne To4ek gaHHbIX ¢ NoMoLLbio SCADApter» u
nokyMmeHTauunio SCADApter.

MNMpotokon ceasu IEC 61850
MN3MeHeHbl MapamMeTpbl 418 BUPTYasibHbIX BXOL0B U BbIXOO0B.
Yucno BMpTyasibHbIX BXOLOB U BbIXOAO0B yBenAn4eHo (¢ 32) no 64.

Cm. pasgen 5> «3.4 |IEC 61850».

Py4Hou cbpoc cocTtoauna CON

Tenepb MOXHO COPOCUTL COCTOSAHME 3aMKHYTbIX COW, HaXKuMasa n yaep>xmBas KaaBuy
«C» B Te4yeHune npmnbansntensHo 1 cekyHabl 6e3 BBOOa Napoas. 3TO BO3MOXKHO
6narofaps HOBOMY 3HAYEHUIO MO YMONHaHMIO cneaytoulero napameTpa: [Map_ycTp_/
MoaTtBepanTb] «M1aT. knasuwen C» = «MNaot. CAW 6e3 napons»

Cwm. pasgen 5> «MoaTeepxkaeHne BpydHyo (HaxaTneM kHorky C Ha naHenw
yrnpaBJieHns)».

ABon4dH_Bbix_, CO, OAncn oTkn
MN3MeHeHa PyHKLUNS NHBEPCUM CUTHaa 3anycka (BX04HOro).

N3MeHeHNsA KOCHYINCb 3aMblKaHWs: Tenepb cTano 6osblue yC/I0BUIA, MPU KOTOPbIX
NPONCXoaANT cOHPOC 3aMKHYTOrO COCTOSIHUSI.

(CMm. 5> «2.14.3 HacTpoliku BbIxoaHbIX pene», > «2.14.1 COWN», 9> «QucneTyep
OTKJIIOYEHNS — Ha3Ha4YeHne KOMaH OTKJ/IIOHEHUA».)

Moagynb angpepeHunanbHon 3awintoi - Id

lMoBbIleHa TOYHOCTb TpUrrepa HachbiweHna TT a5 BpeMEeHHOro orpaHnyeHuns. 3T1o
BKJIlOHaET 3aMeHYy paHee UCMOoJIb3yeMbIX HacTpoek «KoHTp_Hac_ TT», Yy KoHTp_Hac_
TT, HOBbIMW NapamMeTpamn «CTabusa. Hacbily. TT», Id.

(CM. => «OTCcnexunBaHme HacbiweHnus TT (cTabunusayus Mpwv HacblWeHun TT)».)

TexHn4yeckoe pyKoBoACTBO
TexHn4yeckasa ookyMeHTauus bbina pa3fesnieHa Ha ABa HE3aBUCUMbIX AOKYMEHTA:

* PykoBOACTBO M0/ib30BaTe/1s1 (TO eCTb 3TOT AOKYMeHT, MRDT4-3.7-RU-MAN)
onucbiBaeT MRDT4, ero dhyHKUUN N NPUTIOXKEHUS.

B oTanume oT npegbiaywen pegakumm HighPROTEC, Bce pa3aenbl pyKoBOACTBa
rnosb3oBaTens 06HOBNEHBI U OTPeAaKTUPOBaHbl A1 6osblUen HaoeXXHOCTU U
TOYHOCTMW.

* CnpasoyHoe pykoBoacTso MRDT4-3.7-RU-REF cooep>XunTt Bce napameTpbl,
HaCTPOMKU, 3HAYEHNA N OBONYHbIE COCTOAHUA. N Ka)kAon 3anmcn NpnuBoanTCA
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Tabnnua co BCeMun CBOMCTBAMU, HaNnpuMep C yka3aHneM BETBU MEHI0, UMEHN
MOLYNA, 3HAYEHMS MO YMOJIYaHUIO N AINAana3oHa 3HAYEHWN, a TakXKe TeKCTa KpPaTKom
CrpaBKu.

N3MeHeHa cxeMa MMeHOBaHNA TEXHUYECKNX OOKYMEHTOB. B YacTHOCTU, HOMep
BEpPCUN Tenepb ABMAETCA YaCTblo MAEHTU(MKaTOpa AOKYMeHTa. B npuHuune,
NOEHTUMUKaTOPbl BCEX LOKYMEHTOB LO/KHbl COOTBETCTBOBATL C/eAyIoLen cXxeme
MMEHOBaHNA: <yCTPONCTBa>-<BEPCUA>-<A3bIK>-<TUN AOKyMeHTa>. (CM. Takxe =>
«1.1 KoMMeHTapun K pyKoBoACTBY>»).

[aHHOe TexHn4YecKoe pyKoBOACTBO, HanmpuMep, paHee (To ecTb Bepcumn 3.4)
nMmeHoBasiocb DOK-HB-MRDT4-2D. Tenepb OH nony4unsn HanmeHosaHne MRDT4-3.7-
RU-MAN.

JobaBneHa rnasa o TpeboBaHusx TT, cM. > «2.5.3.2 TpeboBaHusa TT».

472
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Bepcus: 3.7

e NlaTa: 2020-Anpenb-30

KoMnnekT nocraBku

Mo akonorundeckmm TpeboBaHnaM 1 coobpakeHnam achdekTnBHOCTU DVD-anCK npoayKTa
6osblle He BXOAUT B CTaHOAPTHbLIM KOMMIEKT noctasku ycTponcts HighPROTEC.

Mo HawmM gaHHbIM 6ONLLUIMHCTBO NOJIb30BaTEJIEN NPEANOYNTAET 3arpy>XaTb BCIO
TEXHNYECKYlo JOKYMeHTauuio (PyKOBOACTBO NOJb30BaTeNsA, CMPAaBOYHOE PYKOBOACTBO U
T. 4.) n hannbl HacTponkn gna npunoxeHun Windows (Smart view, DataVisualizer,
PepakTop cTpaHuy, SCADApter) c canTa no agpecy => http://wwdmanuals.com/

MRDT4-2. O6bpaTuTe BHUMaHMe, 4TO AaHHbIN URL-agpec Tak)xe yKa3aH Ha Kopnyce
camoro ycTtpowncTtea B Buge QR-koaa.

Ecnun xe DVD-ancK npoAykTa BCce-Taku TpebyeTcs, Hanpumep rnosib3oBaTesnaM, He
NMerLWwmM NoaKNoYeHNs K IHTEPHETY, TO ero MoXKHO 3aka3aTb OTAEe/NbHO.

(CM. Takxe => «KoMnnekT nocTaBKm»).

ObopynoBaHue
YcTponictea HighPROTEC c 6onblunm gucnneem (128 x 128 nukcenen) bynoyT
MOCTaBNATbLCA C AncCniaeeM apyroro npomssoauTens. Mo cBouM pyHKLMAM 3TO Ancnien

NMOJIHOCTbIO COBMECTUM C NpeabiayLwmm, Ho TpebyeT MUKponporpaMmMHoro obecrnevyeHus
C 06HOBJIEHHbLIM ApPaNBEPOM.

MNMporpammHoe obecneyeHne
[NobaBneH HOBLI ApaliBep, COBMECTUMbIN C HOBbIM 060pyA0OBaHNEM.
» [laHHasa Bepcusa BKo4YaeT B ceba Bce HeobxoanMble apanBepbl 418 YCTPONCTB
HighPROTEC (B TOM 4ucne n A4 BbiMyCKaBLIMXCHA paHee), Tak YTO MOXXHO OBHOBUTb
n obopynosaHmne HighPROTEC npeablaywmnx Bepcuin (3a NCKAOYEHNEM Bepcuin 2.x,
T.e. YCTPOWCTB C nocsiefoBaTesibHbIM NHTepencom RS232).

[ns NoBbILWEHNS MOHATHOCTM N3MEHEHblI HEKOTOPbIE Ha3BaHNSA HAaCTPOEK U TEKCThI
CrNpaBKW, NCMOJb3yeTCs eaAnHas obuias TepMUHOOT 1S,

B 4acTHOCTK, HEOBXOAMMO YNOMSHYTh CreaytoLlee.
* [MepenMeHOBaHbI MapaMeTpbl HACTPONKU «I . Pexx_ cbp_» n «3lo . Pexx_ cbp_»,

CBA3aHHbIE C 06paTHOBaBI/ICI/IMbIMI/I XapaKTepucTukamMmm BpemeHu. Tenepb OHU
Ha3blBalOTCA HE «PaCCHYNTaHO», a <<06paTHO3aBI/ICI/IMaFI XapaKTEPUCTUKa BPpEMEHN».

Moagynb angppepeHunanbHon 3awintoi - Id

MoBbllWeHa 3hPeKTUBHOCTb MYHKLMN cTabunmsaumm HacbiweHns TT (gna da3oBon
anddepeHumnanbHONM 3alnTbl), BHYTpeHHUe cboun npu HacbiweHun TT yCTPaHEHbI.

(CM. => «OTCcnexunBaHme HacbiweHnus TT (cTabunusayuns Mpwv HacbiWweHun TT)».)

IEC 60870-5-103

[Oob6aBneHbl 3anNncyn aBapuinHbIX HapylleHuin B8 SCADApter.
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Profibus, IEC 60870-5-103

MpoTokonbl ceA3m Profibus n IEC 60870-5-103 Tenepb MOXXHO afanTupoBaTh A4
npunoxXxeHus, (nepe-)conocTaBmB TOYKU AaHHbIX. DTO MOMOraeT JIerKO UHTerpnpoBaTh
MRDT4 B cyLLeCTBYIOLLYI CETb NOACTAHLUN.

NHcTpymeHT Windows SCADApter ycoBeplLUeHCTBOBaH Takum obpa3om, 4To cTasno
BO3MOXXHbIM COMOCTaBJ/IEHNE TOYEK AaHHbIX C BHYTPEHHMMUN agpecaMmun 3TUX NPOTOKOJ10B
(a He Tonbko npoTokosioB SCADA Modbus n IEC 60870-5-104, koTopble MOXXHO 6bls10
HacTpauBaTb y>ke B Bepcum 3.6).

Kak cnencTteme, OKYMEHT Noj Ha3BaHMeM «CNMCOK Toyek aaHHbIx IEC
60870-5-103» 6onbLue He NoAAEepPKMBAETCS:

» [eknapauus dyHKUMOHaNbHON coBMecTuMocTun IEC 60870-5-103, koTopas bbina
4acTblo 3TOr0 AOKYMEHTa, Tenepb NpeAcTasjieHa B BUAe HOBOW riaBbl B
MpPUNoXKEHNN K AaHHOMY PYKOBOACTBY Mosb3osaTens. Cm. pasgen > «13.2
OyHKLMNOHaNbHasa coBMecTumMocTb no [EC 60870-103».

¢ TakK KaK CMNCOK TOYeK AaHHbIX MOXXHO HAacTPOUTb C NnoMoLllbio SCADApter, Habop
TOYeK JaHHbIX MO YMONYaHUIO JOCTyneH B Buae cdanna
IEC103 Default IU.HptSMap ons ucnosnb3oBaHua HenocpencTeseHHo B SCADApter,
a He B BUAe rnasbl B AOKYMeHTe «Cnncok Tovek gaHHbiX IEC 60870-5-103».

ITOT hana MOXKHO 3arpy3nTb (becnnaTHO) HEMOCPEACTBEHHO C caTa => http://
wwdmanuals.com/MRDT4-2 nnan oTKpbITb ¢ DVD-gucka npoaykta (oaHako DVD-
OVCK NMpoAyKTa 3aka3blBaeTCsA OTAeNbHO, CM. pa3fes: «KOMNAeKT nocTaBku»).

* AHasiorn4yHo gasnbl conoctasneHnsa Tovek gaHHbIXx IEC104 Default IU.HptSMap n
Profibus Default IU.HptSMap Tak)e LOCTYMHbI B Ka4eCTBe Ha4vallbHbIX
wabnoHoB ansa npotokosioB SCADA IEC 60870-5-104 nProfibus cooTBeTCTBEHHO.

ObLme cBefeHnsa 0 HacTpanBaeMbix NpoTokonax SCADA cm. B pasgene > «3.7.3

ConocTaBneHme To4YeK AaHHbIX ¢ nomoulbto SCADApter» n oToesIbHOWM AOKYMEHTauum
SCADApter.

IEC 60870-5-103
[obaBneHbl 3anncmn aBapuinHbIX HapyLeHun B SCADApter.

MapameTp «ID n_y » 6onblue HE[OCTYNEH A1 HACTPOMKK, N BMECTO Hero ncnoJsib3yeTcs
napameTp «Mpam KomaHaga», MO3TOMY OH He COXpaHseTcs B hanne HacTpoek *.HptPara.

3HavYeHns 3Heprum Tenepb AOCTYNHbl Ans8 Tuna 41. (Takum obpa3om, nepenava
3HAYEHNI SHEPrnN TeENEPb COBMECTMMa C NOBedEHNEM YCTPONCTB CUCTEMHOW JINHUN.)

Profibus

|/|3MepeHHbIe 3Ha4YeHna Tenepb MOXXHO HAaCTPOUTb KaK 3Ha4YeHns 06paTHOFO nopanka
6antos B SCADApter.

Smart view, DataVisualizer, PegakTtop ctpaHuny, SCADApter
B Om3anH 3TUX aAMUHUCTPATUBHbLIX N YNPaBASIOWNX NPUSIOXKEHNIN ONS onepaulnoHHON

cuctembl Windows 6b1511 BHECEHbI U3MEeHeHUs. HoBbIM MHTepdenc cTan COBPEMEHHbIM,
MPOCTbIM N XOPOLLO BNUCbIBAaeTCA B CTaHAAPTHbIE KOHLenunn ansanHa Windows 10.
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AokymeHTaumna SCADA

LloOKyMeHThbI SCADA n3MeHeHbl B COOTBETCTBUM C KOMMOHOBKOM 1 CTUIEM pyKoBoACTBa
rnosib3oBaTesis (T.e. AaHHOro ,EI,OKyMEHTa).
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