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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa

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 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa

1.1 KoMMeHTapun K pykoBoACTBY

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

MRDT4-3.6-RU-MAN MRDT4 11
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1.1 KoMMeHTapunm K pyKoBoACTBY
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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

* be3onacHoCTb npexae Bcero! O3HaKOMbTeCb C OCHOBHbIMMK COOBLLEHNSAMM NO
6e30MacHOCTY, KOTOpble UCMOMb3YITCA B HacTosLeM pykosoacTse: > «BaxkHble
onpeneneHns». Kpome Toro, 3gecb npnBoanTcsa obasa nHgpopmaumsa o
koMmnnekTHocTu (L=> «CBeneruns o6 ycTpoiicTBe»), LaHHOM PyKOBOACTBE, a TaKXe
yCNOBHble 0603Ha4YeHNa U CUMBOJLI, B Hell ncnonb3yowmecs (<> «Cumeonbl n
onpeneneHnsa»).

e O6wunin 0630p AOCTYNHbIX ANA ycTponctBa MRDT4 hyHKLNN 3aLLNTbI MPUBOAMNTCS B
BUAE MYHKLMOHaNbHOM cxeMbl: > «1 0630p pyHKLUMiI». OBpaTUTe BHUMaHUE, H4TO
Han4yme HeKoTopbIX (YHKLMIA 3aBUCUT OT TMUMNaA 3aKa3aHHOro yctponcrea. Cnncok
BapuaHTOB cM. B pa3gene => «BbnaHk 3akasa ycTpoiicTBa.

¢ B ycTtporicteax MRDT4 npumeHseTcs ocoban Mmoay/ibHas KOHUENUMS HaCTPOEK,
n3MepseMbiX 3HAYEHUN U CUTHaN0B. HeCMOTpPS Ha TO 4TO AaHHasa KOHUenums
MoAayJsien n napaMeTpoB NPOCTa M ACHa, HAaCTOSATENIbHO peKOMeHayeTCs, 0COBEHHO
Ha4YYHaIOLWMM, C Helt 03HakoMuTbes: > «Mopaynun, HacTpoiiku, curHanbl u
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
(n3mMepseMbIX N CTaTUCTUYECKMX 3HaYeHUn, 3anucen o cbosax u T. 4.). KpaTkoe
BCTynneHune npmeoanTcs 3aeck: 5> «Smart view». Mpu 3ToM ¢ NoAPOBHbLIM
OonmMcaHneM MOXXHO 03HaKOMUTLCA B OTAEJ/IbHOM OOKYMeHTe — MOJIHOM PYKOBOACTBE
rnosnb3oBaTtena Smart view.

* OnuncaHve obopynoBaHmsa (HanpuMmep, CXeMbl Pa3MepPOB U NOAKOYEHNIN) MOXXHO
HalTh 3p0ech: > «ObopynoBaHune»

¢ Bo3M0O>XXHO, Heobxoamnmo byaeT 3aaTb HEKOTOPbIE HAaCTPOMKK Be3onacHoCTH, Tak
Kak ycTporncteo MRDT4 noctaensieTcs 6e3 orpaHMYeHnn 4oCcTyna U NpocTenLwmnm
CTaHOapPTHbLIM NApPOaEM, 3alKnThbl He obecnedymBaOWMM. [a)ke Mpu HaINYUn
abCcoNOTHOM YBEPEHHOCTU, YTO 0COBbIX OrpaHUYeHUn AoCcTyna He NoHagobuTcs,
HaCTOATEsIbHO PEKOMEHAYETCS N3Yy4YnTb FNaBy «be3onacHoOCTb»:
«be3onacHoOCTb»

* PAap HacTpoek OTHOCUTCA K caMoMy ycTponcTey MRDT4: (BN «[MapameTpsbl
yCTpONCTBa»

* YcTponcteo MRDT4 npeanaraeT MHOXXECTBO U3MepSAeMbIX 3HaYEeHU 1 BeaeT
CTaTUCTVKY ellle HECKOIbKNX 3HaYeHnit: B pasaenax => «/3mepsaembie 3HauyeHna»
n 5> «CraTtncTrka» npueoanTCcs onmMcaHme COOTBETCTBYIOWMX KOHLIEMLMIA 1
HacTpoek.

e MpoOTOKObLI CBA3W, AOCTYMNHbIE AN CBA3M ycTponcTtBa MRDT4 nogctaHumen
onuceiBatoTca B pasgene > «KoMMyHMKaLMOHHbIE MPOTOKObI».

e YcTponcteo MRDT4 MoXeT ynpaBasaTb KOMMYTaUWOHHbLIM YCTPONCTBOM. O6bI4HO C
€ero rnoMoLLbIO YNPaBAAOT BblK/lOHaTENAMUN, OTKIOYaEMbIMU PYHKLMAMU 3aLlUUTLI
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1.1 KoMMeHTapun K pykoBoaCTBY

npu cboax. > «Oucnetyep cuctem ynpasneHns /KOMMyTaLMOHHbBIX YCTPONCTB»
OMUCLIBAIOTCA PasiNyHbIE (DYHKLUUW yNpaBaeHuns.

* MHOXeCcTBO (DYHKLUI 3aMTbl ONMUCbIBAETCA B nogpasnenax rnasbl «PyHKUUK
3aWmnThi»: > «3nemeHnThl 3aWmnTLI». CeayeT UMeTb B BUAY, YTO CyllecTByeT
OWH «OCHOBHOW» 3aLUNTHLIN MOAYJb, YNPaBAAIOLWNNA BCEMU PYHKLUNAMU 3aLLMUThI:

«Mopaynb 3al: obuwas 3awmnTa». bonee Toro, BaXHO 3HaTb HE TOJIbLKO, KakK
aKTUBMPYeTCA 3alUMTHbI MOAY/b, HO 1 Kak ero 3abnokuposaTth: L=
«BNOKUPOBKU»

e YcTtponricteo MRDT4 pernctpupyeT passinyHble cobbiTna (BO3MyLLEHNS,
obHapy>xeHHble cbon 1 T. A.), N03TOMY HeobXoAMMO 3HaTb, KakK NONYYUTb AOCTYM K
Takum 3anucam: > «PerunctpaTopsi»

* YcTponctBo MRDT4 npennaraeT UCMOJb30BaTb NPOrpaMMmpyemble siorm4yeckue
ypaBHEHUS 418 NPorpaMMnUpoBaHNS BXOA0B, BbIXOA0B, 6NOKNPOBKK (PYyHKLNIA
3alMThl N CO3AaHNA COBCTBEHHbLIX NOrNYeCcKNX PyHKLUA B pene:
«[1porpammumpyemas siornka»

* Kpome pyHKLNN 3aLnTbl YCTPONCTBO MRDT4 nMmeeT v pasfinyHble pyHKLUN
KOHTpons. OCHOBHOE MX OT/INYME OT (PYHKLUUA 3aLUNTbl B TOM, 4TO hYHKLMN
KOHTPO/A He BblAAIOT CMFHaJI0B OTKJIOYeHUs, a B 0cobbix 0b6cToATEeNbCTBAX
reHepupyloT aBapuiHblie CUrHabl. Takon aBapUNHbIA CUTHaN MOXXHO UCMO/b30BaTb
Ansa 6NOKNPOBKM (PYHKUNI 3aLUNTbI MM Ha3Ha4YUTb oAHOMY U3 COAWN nnn Bxonos:
=> «KoHTposb»

¢ OcobeHHoOCTU BBOAa ycTporcTea MRDT4 B akcnayaTauuto: > «BBopg B
skcnayaTauuto», ObpaTnuTe BHUMaHME, 4TO ONMCaHNE BBOAA B IKCMJyaTauuto
KOHKpPeTHbIX (PYyHKL NI 3alMTbl NPUBOOAMNTCA B Noapa3fenax rnas, NOCBAWEHHbIX
COOTBETCTBYHOLWMM (PYHKLNAM 3aLLNThI.

» TexHUYeckue ycaoBus, LOMNYCKU N NPUMeHUMble cTaHaapThl: > «TexHuyeckune
JaHHble»

* B nocnenHen rnaBe HacTOSLLIErO JOKYMEHTa NPUBOANTCS NPeAMETHbIN yKa3aTeb.
OH nmeeT 0ZIHYy 0COBeHHOCTb: B MCX0AHOM MnoJsie «{» B HEM NepedYncnsioTcs
HOMEpPHbIE CUFHabl «FeHepUpyeMble» JIOrMYeckuMmn cxemMamu (cM. pasgen >
«CMBOJIbI 1 onNpeaeneHns).

CBsA3aHHble AOKYMEHTbI

e CrnpaBo4YHOEe pykoBoACTBO K ycTponctey MRDT4 (MRDT4-3.6-RU-REF): 3gecb
YKa3blBalOTCA BCE HACTPOMKMN, CUFHasbl U 3HAYEHUSA, OOCTYMHbIE B YCTPONCTBE
MRDT4, a Tak)Xe COOTBETCTBYIOLWME NYTU MEHIO K HAM, 3HAYE€HNA N0 YMOJIHAHUIO U
Anana3oHbl 3HAYEHWNA.

* PykoBonacTtso K MO Smart view (SMARTV-x.xx-RU-MAN): TeEXHNYECKOE PYKOBOACTBO K
paboyemy nporpammHoMy obecnevyeHunto Smart view.

* PykoBoAcCTBO no oTnagke yctponcts HighPROTEC (HPT-3.6-RU-TSG): onncaHue
BCEX BHYTPEeHHUX cooblieHunn (06 ownbke nnm c npegynpexxgeHmeMm), Kotopbie
MOFYT NOCTYNWUTb OT ycTponcTBa MRDT4. (CM. Takxe s> «CoobueHns o
CaMOONarHOCTUKE»).

KpoMe Toro, K 3TOMy OOKYMEHTY cnenyeTt obpawaTbCs, eCnm nocse dasbl 3arpy3ku
(> «12 37an 3arpy3ku») CON «Cuctema OK» («paboTaeT») He FOpUT 3e/eHbIM.

e Cxembl npoBogkun (HPT-3.6-EN-WDG) — [TOJIbKO Ha aHIMJIMNCKOM A3blKe]: B 3TOM
OOKYMEHTEe OJ19 Ka)K40oro AOCTYMHOro BapMaHTa YCTPONCTBa (3akKa3 no Koay Tuna)
MMeeTCs COOTBETCTBYlOWAaa cxeMa, Ha KoTopon ycTponctso MRDT4 nokasaHo c3agn
CO BCEMU YCTAHOBJIEHHLIMUW annapaTHbIMKU MOOYNSAMU N NOAKIIOYEHUAMU NMPOBOOOB.
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* CnpaBo4Hble okyMeHTbl SCADA
o Cnucok To4vek AgaHHbIX IEC 60870-5-103
o Cnncok To4Yek daHHbIXx Modbus
o Cnncok To4vyek maHHbIX Profibus

o CBMOETeNbCTBO COOTBETCTBUSA peannsaumm mogenn (MICS) IEC 61850 —
[TONbKO Ha aHMIMNCKOM si3blKe]

o CBMAETENbCTBO COOTBETCTBUA peannsaunmm npotokona (PICS) IEC 61850 —
[TONbKO Ha aHIINNCKOM fA3blKe]

o lonosIHUTEsIbHblE CBEAEHMNA O peanm3aumm npoTokosia gns ncnoiraHnin (PIXIT)
IEC 61850 — [TONIbKO Ha aHIIMNCKOM $i3biKe]

o CBMAETEeNbCTBO COOTBETCTBUA peannsaunm texHmdeckmux npobnem (TICS) IEC
61850 — [TO/IbKO Ha aHMIMACKOM sA3blKe]
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1.1 KoMMeHTapuu K pyKoBOACTBY

[

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.

OMNMACHOCTb!

f OMNACHQ! — yka3bIiBaeT ornacHy CUTyaLnio, KOTopas MOXXeT HeMeLJIEHHO NMpuBeCTU K

TAXKKUM TeJIECHBIM MOBPEXAEHNSAM U JIETAJIbHOMY UCX0AOY, €C/IN €€ He
npenoTBpPaTUTb.

BHNMAHWE — yka3biBaeT Ha OMNacHylo CUTYyaLuio, KOTOpas MOXET MPUBECTU K TAXKKUM
TeNeCHbIM NMOBpPeXAEeHUAM WIN JIeTaJIbHOMY UCX0AY, €C/IN ee He NpefoTBPaTUuTh.

OCTOPOXXHO!

OCTOPOXXHO — yKa3blBaeT Ha BO3MOXXHYIO ONacCHYI0 CUTYaLuilo, KoOTopas MoXeT
MPMBECTUN K MOBPEXAEHUSAM NErKOW UK CPeOHEN TAXKECTU, eC/IN ee He NPenoTBPaTUTh.

NMPUMEYAHWE — onucaHue cuTyauunin, He NpeacTaBASloWMX OMACHOCTY AN XU3HU 1
3[10POBbA.
Q [aHHbIN cMMBOJT 0603Ha4YaeT NOJIE3HbIE YKA3aHUS U PEKOMEHOALNN, @ TaK)XXe COAEPXKUT
1 nHgopMaumio ona adekTnsHon n becnepebonHom paboThl.

TpeboBaHusa TexHUKn be3zonacHOCTH, HaneyaTtaHHble Ha Kkopnyce MRDT4

9Tn TpeboBaHMA TeXHMKK Be30MacHOCTM HarnevaTaHbl 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).

Boniee noapo6HbIe NHCTPYKLIMK MO cobtoaeHNIo TEXHUKN 6e3onacHoCTH
cM. B 5> «Tl — cTaHpapTHas BxoAHas naaTa U3MepeHns TOKOB dasbl 1
3aMbIKaHUSA Ha 3eMJI0>.
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1 MRDT4 — auddepeHumanbHasa 3awmTa TpaHchopmaTopa
1.1 KoMMeHTapum K pyKoBoACTBY

* Caution

A Sensitive

Current Inputs

BHUMAHME!

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

TexHn4eckme xapakKTepuCTUKM YyBCTBUTEJIbHOINO BXO4a U3MepeHUs ToKa
YyTEYKWN Ha 3eMJIt0 OTJINYAIOTCA OT TEXHUNYECKUX XapaKTEPUCTUK BXOLOB
n3MepeHunsa pasHbiX TOKOB. Ecnu KoadhpuumeHT TpaHchopMaLnm
TpaHcopMaTopa TOKa He COOTBETCTBYEeT TpeboBaHMAM (NpeBbILLaeT
HY>XHOE 3Ha4YeHMe) TO HopMasibHble paboyne ycnoBmsa MoryT BbiTb HE
pacrno3HaHbl.

Bonee noapobHbIE NHCTPYKLMN MO COBNIOAEHNIO TEXHUKN Be3onacHOCTH
cM. B rnaBe «TexHuyeckne xapaktepucTukm» (=> «TexHnueckue

OaHHbIe») U IED «Tl — cTaHOapTHasa BXo4HadA njaTa U3MepeHns TOKOB
da3bl N 3aMblKaHUA Ha 3eMJIIO>.

Hangne>xalyee ncnosb3oBaHue ycrpohcrsa U BaHHOIo pykKoBoacTtTBa

OCTOPOXHO!

He BBOOMTE B 3KcnayaTauuto yctponctso MRDT4, noka He 6yaeT BbINOJIHEHA €ro
HacTpoMKa 1 NpueMKa.

MpoynTanTe faHHOe PYKOBOACTBO MO 3KCMyaTauuu.

15 HacTpolkn TpebyeMbix yHKLMIA 3awmTbl npounTanTe > «Moaynb 3aLl: obLuas
3alMTa» U COOTBETCTBYOLWME rNnaBbl B => «3nemMeHTbl 3aWnTbI».

Mpouenypa npuemku onuncaHa B > «Beoa B 3KcnyaTaLmio» U COOTBETCTBYIOLLMX
pa3fenax rnaB, KOTOpPble OTHOCATCS K TpebyeMbiM hYyHKUMSAM 3aLLUNThI.

CNEOYWUTE HACTOSLLUWM NHCTPYKLINAM

Mepen Ha4yasioM YCTAHOBKM, 3KCMlyaTauumn Uam TEXHUYECKOro 06Cy XK MBaHUS
o6opy0BaHUSA TLATENbHO 03HAKOMbTECH C HACTOSALLIUM PYKOBOACTBOM U BCEWN NpoYen
Heob6xoA4MMOl OOKYMEHTauUnen, OTHOCALLENCS K KOHKPETHbLIM ornepaunsm. BeinonHsnTe
BCE yKasaHus 1 NpeaynpexaeHus rno TexHuke 6es3onacHocTu, AeicTByloW e Ha
npeanpusTUN. HEBLINOHEHNE STUX UHCTPYKLMIA MOXKET MPUBECTU K TENECHbIM
NoBpeXXAeHMAM U/MAnN K UMyLLeCTBEHHOMY yLiepby.
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa

1.1 KoMMeHTapuu K pyKoBOACTBY

LEJIEBOE NMPUMEHEHWE

HecaHKLUMNOHUPOBAHHOE BHECEHME N3MEHEHWUI B 060pYyA0BaHNE NN B METOAUKY €ro
MPUMEHEHUS, BbIXOASsILLEE 38 YCTAHOBJIEHHbIE MEXAaHUYECKNE, SNEKTPUYECKNE U NMpoYMe
3KCMnJlyaTalUMOHHbIE OFrPaHUYeHNs, MOXKET MOBJIeYb 3a cobor TpaBMbl U/Man
MaTepuasibHbIA yLIEPD, B TOM YuCsie NPUBECTU K MOBPEXAEHUIO CaMoro obopynoBaHus.
Jtobble noaobHble n3MeHeHUs: (1) aBAAITCA «HEMPaBUIIbHLIM MPUMEHEHNEM» /NN
«HEebpe)XXHOCTbIO» B COOTBETCTBUN C TEPMUHOIOFNEN, MPUHATON B FapaHTUAHbIX
JNOKYMEHTaX; COOTBETCTBEHHO, MPeAnpuaTUe-n3roToBnTesb He obecnevynBaeT
rapaHTUNHbLIM 0O6CNY>XMBAHMEM BCE BbITEKAOLLIME MOBPEXAEHMUS, (2) OTMEHAET AeNncTBME
cepTnUUKaTOB N pa3peLllnTeNbHbIX JOKYMEHTOB Ha AaHHOe obopyanoBaHMe.

MporpamMmMunpyemMble yCTPONCTBA, ONMMCAaHHbIE B HAaCTOSLLEM PYKOBOACTBE,
npefHa3Ha4vyeHbl A0S 3aLUTbl U yNpaB/aeHUs cCnioBbiM 0bopyaoBaHneM U paboymnmn
YCTPONCTBaAMN C MNTAaHNEM OT UCTOYHNKOB HaMNpPs»XeHUsa ¢ PUKCUPOBaAHHOM YacTOToN,
HanpuMmep puKkcmpoBaHHom YactoTon 50 nam 60 N'u. OHM He NpeaHa3HaYeHbl AN
MCMNoJ1Ib30BaHNS C MPMBOAAMU C NEPEMEHHON YaCTOTOW. 3TN YCTPONCTBa NpeaHa3HayYeHbl
ON8 YCTaHOBKWU B HU3KOBOJIbTHLIX OTCEKaX MaHesNen pacnpeaenmTesbHbIX WNTOB
CpenHero ypoBHS Hanps>XeHUsa WM B NaHeNsax C AeLeHTPasM30BaHHON 3alUTON.
MporpaMMmMpoBaHMeE U HAaCTPOWKa MapaMeTpPoB AOJIKHbI COOTBETCTBOBaTbL TpeboBaHMAM
KOHLEMNUNN CNCTEMBI 3aLlUnTbl (060pyAOBaHMS, 3allMTa KOTOPOro OCYLLLECTBSETCA C
MOMOLLIbIO AaHHbIX YCTPOMNCTB). Heobxoanmo 3anporpaMMmpoBaTh YCTPONCTBO U
HaCTPOMTb ero NnapaMeTpbl Tak, 4To6bl OHO Hapsexxalwmm obpasomM pacno3HaBalo
paboyne ycnosusa (c6om) n ynpaBnsano uMu (Harnpumep, NyTeEM BbIKJIHOYEHNS
npepbiBaTens). NpaBuabHoe NCNosib30BaHne TpebyeT pe3epBHON 3aLMThI
OOMNOJIHNTENbHbBIM 3aLLUUTHBLIM YCTPONCTBOM. NMepen Havyan oM paboThl N NOC/Ie BHECEHNS
W3MEHEHNI B NpPOrpamMMy (M3MeHEHUS 3HAaYEeHNI NapaMeTpoB), Heo6xoaMMO NPOBECTU
NCNbITaHUS U 3a40KYMEHTMPOBATL pe3ybTaThbl, MOATBEPXAAOLIME COOTBETCTBNE HOBOW
MpOorpaMMbl N HOBbIX 3HAYEHUN NAapaMeTPOB KOHLEMNLUNA CUCTEMbI 3aLLMNTHI.

B uenax KoHTposss paboTocnocobHOro COCTOAHMNSA NPOrpPaMMMUPYEMOro 3aLlUTHOro
YCTPOMNCTBA KOHTAKT CaMOAMarHOCTUKN (KOHTAKT noA Hanps>kXeHneM) 0oJXKeH bbiTb
CoelINHEH C CUCTeMOW aBTOMAaTUKM MoAcTaHUMK. O4YeHb Ba)KHO, YTOOblI C KOHTAKTa
CaMoanNarHoCTMKKN (KOHTaKTa Nod Hanps>XeHneM) NporpaMMNpyEeMOro 3aLlMTHOro
yCTPOWMCTBa MOCTyNaJjio aBapunHOE ornoBeLleHmne, Tpebytowee 6e3oTnaraTeNbHOro
BMeLUaTeNbCTBa Npn cpabaTbiBaHNW. ABapUHbIA CUFHAM YKa3blBa€T Ha TO, YTO
YyCTpPOMCTBO Hosblie He obecrneymBaeT 3aLLUTY Lenu N cucteme Tpebyercs
obcny>xmBaHue.

Hu>xe nepeymncieHbl TUNoBblIE 061aCTN NPUMEHEHNA MOAEILHOIO pPsAAa YCTPONCTB
OaHHOro Tuna:

e 3alWinTa BBOAA

* 3alnTa 31eKTpoceTH

* 3awmTa obopynoBaHMs

* 3awmTa TpaHchopmaTopa

* 3awmnTa reHepaTtopa
[aHHble YyCTPONCTBaA He NpedHa3Ha4YeHbl 419 UHbIX Lenen. 9TO TakKXe OTHOCUTCH K
NCMOJIb30BaHNIO YaCTUYHO YKOMMJIEKTOBaHHOro obopynoBaHus. Mpeanpuatue-
N3roTOBUTENIb HE HECET OTBETCTBEHHOCTU 3a YLUEPD, BbI3BaHHbIA HELeeBbIM
npuMeHeHnem obopynoBaHUs. BClo OTBETCTBEHHOCTL B 3TOM CJly4ae HeceT

nosib3oBaTesb. B Lenax obecnevyeHns Hagexallero npuMeHeHns yctponcTea: Cnenyet
cobnofaTbh TEXHNYECKME YCIOBUA U JOMYCKKU, yCTaHoBeHHble Woodward.
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1 MRDT4 — audcepeHumanbHasa 3awmta TpaHcopmaTopa
1.1 KoMMeHTapunm K pyKoBoACTBY

O YcTapeBwas noKyMeHTaumns

1 C MoMeHTa nybankKaunm gaHHOM BEPCUM PYKOBOACTBA B €r0 TEKCT MOMIN HbiTb BHECEHbI
n3mMeHeHuns. YTobbl y6eanTbCs, 4TO Bbl MOJIb3yeTecChb NocaenHen pegakumen JOKYMEeHTa,
noceTuTe pasfen 3arpysok Hawero Beb-calTa.

MNMocnepHAsA pefakumsa HaCcToALLEro TEXHNYECKOro pyKOBOACTBA M OOHOBIEHHbIN CIMCOK
ncnpaBneHnn 0ocTynHbl Ha Beb-canTte Woodward.

* [epenante Ha Beb-canT KOMNaHUM (=> www.woodward.com) 1 BbINOJHUTE MOUCK
HeobxoaNUMbIX OOKYMEHTOB. (MOeHTUPUKaTOP KaXK4oro AOKYyMeHTa HaneyaTaH Ha
ero obnoxke.)

* Kpome Toro, Ha Kaxgom yctponctee HighPROTEC HaneYaTaH MHOMBUAYaAbHbIN QR-
Kon. OTCKaHNPYNTE 3TOT KOA, N OTKPOETCS ceTeBas Nanka co BCeEMU
COOTBETCTBYOLWMMN JOKYMEHTaMN B NocaeaHen BEPCUN.

Ba>xHasa nH¢opmMaumsa

B cooTBeTCcTBMM C TpeboBaHNAMN 3aKa3yMKa YCTPONCTBA YKOMMAEKTOBaHbI MOAYJIbHO
(no kogam 3aka3a). Obo3HauYeHUS CoOeANHNTESIbHbIX Pa3beMOB YCTPOWCTBA NPUBOAATCS
Ha BEPXHEN NaHenn Kopnyca (31eKkTpu4yeckasa cxema).
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa

1.1 KoMMeHTapun K pykoBoaCTBY

OCTOPOXHO!

DNeKTPoCTaTUYECKN pa3pss

Bce a3neKTpOHHbIE KOMMOHEHTbLI B TOW MM UHOW CTEMEHUN YYBCTBUTEJbHbI K
3NEKTPOCTaTUYECKOMY pa3psay. [Ans 3aWmnThl 3TUX KOMIOHEHTOB OT MNOBPEXOEHWIA
HeobXoAMMO MPUHATb CreunaibHble MePbl MO CHUXXEHWUIO NN UCKJTIIOYEHUIO BEPOSTHOCTM
3JIeKTPOCTaTUYeCcKoro paspsaaa. Mpu paboTe c yctponcteom nam B6an3m Hero
cobnopanTe cnepyollme yKa3daHUs:

1. NMepepn HavYasioM TeEXHNYECKOro o6Ccny>XMBaHUS YCTPOMCTBA CHUMNTE CTaTUYeCKoe
2/1eKTPU4eCTBO C TeJla, NPUKOCHYBLUNCbL K 3a3eMJIEHHOMY MeTaJlIJIn4eCKoMy 06'beKTy
(Tpybe, annapaTypHOMY LuKady pamMe 1 T. n.).

2. i3beranTte HakonaeHUs CTaTUYECKOro 3J1IEKTPMN4eCTBa Ha TeJie — He HpMMeHﬂI?ITe
cneuonexay n3 CUHTETUYECKUX MaTepmaJioB. |/|CI'IOJ'Ib3yIZTe XJIOMNKOBYHO Nn
XJ'IOI'I‘-IaTO6yMa)KHyI'O cneuonexnay, rnoCcKoJibKy OHa He 3a4epXMBaeT
/1IEKTPOCTAaTUYEeCKNE 3apdadbl TaK, KaK CUHTETU4YeCKad.

3. XpaHuTe naacTMaccy, BUHWI, MeHOoMNacT 1 NpoyMe MmaTepualsbl (Hanpumep, nocyny vs
NEeHOMONCTUPONa, OyThIIKM, KOP3UHbI Ana 6ymMar, ynakoBKW U3-Mog CUrapeT,
uennogaHoBy 06epTKy, KHUIM B BUHUNOBbLIX 0610)KKax v T. M.) BOaAM oT
obopynoBaHus n pabo4vein 30HbI.

4. He n3BnekanTe nevyaTHbIE NNaTbl U3 KOpNyca YCTPONCTBa 6e3 KpanHen
HeobxoanmmMmocTun. Ecnm nevyaTHble NnaThl HEO6X0AMMO N3BNeYb, cobnoganTe cnepytouime
npasuia:

* Ybenuntecb B 6be3onacHoCTuU M30/IMPOBAHUA OT NCTOYHUKa NUTaHUA. Bce
coegnHUTEeNn A0JI>KHbl BbITb OTCOEANHEHbI.

* [IpnKacaTbCa MOXXHO TOJIbKO K Kpasm [1IM.

* He mpukacanTecb pyKaMu K 3JIEKTPUYECKNM NPOBOAHMKAM, KIIEMMAM WU OPYTrUM
MPOBOASALLNM YCTPONCTBAM NMevYaTHOW MaaThl.

* [Mpwn 3ameHe MMM HoBas MMM gos»KHa HaXo0OUTbCSA B NJACTUKOBOM
HEe3/IeKTPU3YIOLEMCS 3aLNTHOM NaKeTe, NoKa Bbl He ByeTe roToBbl ee
yCcTaHoBUTb. Cpa3y nocne geMoHTaxka ctapown MMM co wkada ynpaBaeHuns
HeobX0ANMO MOMECTUTb €€ B HEINTEKTPUIYIOLMNCA 3aLUNTHbLIN NaKeT.

[Ona npenoTBpaLLEHNS MOBPEXAEHUNSA 3NEKTPOHHbLIX KOMMOHEHTOB BC1EACTBME
HenpaBWUAbHOro obpalleHns obpaTUTeCh K TEXHNYECKOM MHCTPYKLIUMA KOMMOaHUN
Woodward (82715) «PykoBoACTBO Mo 06CNYy>XMBaHUIO N 3aLLNTE 3JIEKTPOHHbIX
YNpPaBASOLWNX YCTPOWNCTB, NeYaTHbIX MaaT U Mogyens.

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.

© 2019 Woodward. Bce npaBa 3aluLLeHbl.
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1 MRDT4 — auddepeHumanbHasa 3awmTa TpaHchopmaTopa
1.1 KoMMeHTapunm K pyKoBoACTBY
1.1.2 CuMBObI M ONpepeneHus
CxeMa nogokKJ/Ilo4YeHnsl, Hane4dyatTaHHasa Ha Kopnyce

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

Tabnnuy CMMBOJIOB, KOTOPbIE MOryT 0TOBpakaTbCa Ha 3TOW CXEME, MOXXHO HaNTWN 3[4eChb:
L=~ «YcnoBHble 0603HaYeHNS SNEKTPUYECKNX 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 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa

1.1 KoMMeHTapun K pykoBoACTBY

1.1.2.1 CuMBOJMbl HA (PYHKLLMOHANbHbIX CXeMaxX

3au .
Bak KomOTknA

Hass .
BnkKoMOTKA

Cuctlap
penbTa gu - pexxum

HPT_YO05

Ha3s . TpeB_genbTa du

HPT_Y06

3alll. aKT. HasB . aKT.
(e 20,
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3Ha4YeHUsa HacTpoek

B BepxHen paMKe Ha CXxeMe C/lieBa NpBeLeH
06bIYHbIN CMMBO 3HAYEHUS HACTPOMKM,
MNCMONb3YIOLWMNACA Ha PYHKLMOHANbHbIX CXEMaX.
Ha3BaHMe HaCTPOMKM yKa3biBaeTCH NO
Ha3BaHMAM MOOYNA U NapaMeTpa, pasaesieHHbIM
TOYKOW «.».

BTopon npumep. N3-3a BbICOKOr0 YPOBHS
MOAYJIbHOCTW 3aLMTHbIX YCTPONCTB
HighPROTEC noruka, onncbiBaemMas B
PYHKLMOHANbHbIX CXEMaX, 4aCTO NPUMEHSETCS
B HECKOJIbKUX MOAyNax. B Taknx cny4vasnx
MPUBOANTCA TOJIbKO CMMBOJINYECKOE Ha3BaHue
MoAayns, Hanpumep, «Ha3B». B Ha4yane cxemsbl
3HaYeHne «Ha3B» yKa3blBaeTCHA B BUAE CrNCKa
MoAyJfien, K KOTOPbIM MPUMEHUMa AaHHas
cxema.

B penkunx criyv4asax HeOBX0AUMO TakXXe yKasaTb
MyTb MEHIO (U KaK MUHUMYM 3J1IEMEHT MEHI0
BEPXHEro ypoBHS), MOCKOJIbKY yKa3aTb
KOHKPETHY HaCTPOWKY TOJIbKO MO MMEHU
Moaynsa u napameTpa 6bino 6ol
3aTpyAHuTEesNbHO. B TpeTbeM npumepe
HacTpoKrKa «gesibTa (u - pexnm» obo3HavYeHa
KakK mapameTp y4acTka (To eCTb NCKaTb ee
cnepyeT B BeTBU MeHio [CucTlap]).

JornosiHnTenbHoe npumedyaHme. Ha Bcex cxemax,
rnpuMBeAEHHbIX B 3TOM OOKYMEHTE, UMeeTCs
0603Ha4YeHMe, BbIMOJIHEHHOE MENIKUM LLUPUETOM.
B naHHoOM cny4ae 310 «HPT _Y05». Tak
o603Ha4YaeTCsa Ha3BaHWE CXEMbI, TO €CTb 3TO ee
YHUKasbHbIN ngeHTungukaTop. EctecTBeHHO, OH
He ABJISeTCA HM Ha3BaHMeM napameTpa, HuU
KaKMM-NM60 MHbIM 31EMEHTOM OMUCLIBAEMOM
nornkun. Ha Bcex pyHKLMOHaIbHbIX CXeMax
MMeeTCsa NOeHTUNKaTop, BKIOYaoLWmnn B cebs
CUMBOJIbI «_Y»,

BxogHble U BbIXOAHbIEe CUTHAJIbI
CBepxy noka3aH OBOWUYHbIN (BbIXOAHON) CUMHaI.

Hn>xe NyHKTUPHON nnHuen obo3HavYeHo
M3MepeHHoe 3Ha4YeHmne (TO eCTb aHasIoroBbIN
CUrHan).

HuwxHAS cTpoka, cfieBa: HyMepoBaHHbI
BXOOHOW CUrHa; cnpaBa: HYMEpPOBaHHbIN
BbIXOOHOW cUrHan. C TeXHNYECKON TOYKU
3PEHMS OHUN HUYEM HE OT/IMYaTCH OT
«06bI4YHbIX» (HEHYMEPOBaHHbIX) CUTHAJIOB.
OLHaKo 3TK cMrHasbl oTobparkaloTcs Ha
HECKOJIbKNX pa3HbIX CXeMaX, 1 HyMepaLu s
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1 MRDT4 — auddepeHumanbHasa 3awmTa TpaHchopmaTopa
1.1 KoMMeHTapun K pyKoBoACTBY
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'
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H
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MRDT4

nomMoraeT NaeHTNPULNpoBaTb N HAXOAUTb UX
Ha CTpaHMUaX TEXHNYECKOro pykoBoacCTBa.

[Mpn 3TOM BCe LUDPLI B KPYXKKE,
oTobparkatowmecsa Ha TON NN NHO CXxeMe
cnpaBa (Hanpumep, Kak BbIXOLHOW CUFHa),
rnepeyncsieHbl B rnaBe «YkasaTesib», 4TO
MO3BONAET YTOYHUTb, F4e UMEHHO
«reHepupyeTcs» TOT WIN NMHOW KOHKPETHbIN
CUrHan.

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

Ecnn B Ka4yecTBe 3Ha4YeHUs HAaCTPOMKMN
napameTpa «Ha3B . Boibop UX» 3agaHo
«paccYNTaHO», TO BbIX0A4 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 CUrHAJIOM), Ha3Ha4YaeMbIM U3 CMUCKa
napameTpoB.

3TO 3HAYMT, YTO HacTpaMBaeMbln NapamMeTp
npuHUMaeT 3Ha4YeHue Ha3Ha4YeHHOoro
napameTpa. K npumepy, B cJiy4ae ABOUYHOIro
BbIXOAHOrO CUrHaa 3TO O3HA4YaeT, YTOo
napameTp «Ha3B . BHb/ik1» aKTUBEH, NOKa
AKTMBEH Ha3HAYeHHbI BbIXOLHOWN CUTMHaI.

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

[lBa Tuna yCTPONCTB CpaBHEHMNSA («TpuUrrepsl
WMnuTTa»)

BepxHsa cTpoka. Ecnm 3Ha4YeHne aHanoroBoro
BXOAHOI0 CUrHana (34ecb: KoadpuumeHT No
Hanps>xeHnto %(U2/ULl)) npeBbllIaeT yKa3aHHoe
rnoporosoe 3Ha4veHune (3gecb: 0,4) To BbIXOL,
CTaAHOBUTCA aKTUBHbLIM (MPUHUMAET Nornyeckoe
3Ha4vYeHne «1»).

HumxHAa cTpoka. PYHKLKMA 3TOro Tuna
MPOTUBOMOJIOXKHAA: €C/IN 3HaYeHue
aHanorosoro curHasna lgp.A HU>XKe Noporosoro
3Ha4YeHns (30ecCb: 3HaYeHUe HAaCTPOMKN
napameTpa «/<»), TO BbIXO4 CTAHOBUTCH
AKTUBHbIM.
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1 MRDT4 — gudpdepeHumanbHasa 3awmTa TpaHcopmaTopa

1.1 KoMMeHTapun K pykoBoACTBY

CtyneHb € TanMepoMm. Ecnm Bxop cTaHeT
aKTUBHbIM, TO BbIX0[ CTAaHET aKTUBHbLIM MO
NCTeYeHNN BpeMeHn «t» (3agepxka
BKJIIOYEHMSA). B 3TOM ciiyqyae BpeMs 3a4epXKKKU
3afaeTcsa 3HadyeHneM napametpa «[IloT . t-
TpeB_».

Ecnu Bxop CHOBa CTaHET HEAaKTUBHbLIM, TO
BbIXOLHOW CUTHas CTAaHET HEAKTUBHLIM MO
NCTeYeHNn BPEMEHU, 3a4aHHOr0 BTOPbLIM
3HaYeHMEM (3a4ep>KKa BbIKOYEeHUS). B gaHHOM
clydae BpeMs 3afep>XKKn MpoCcTo paBHO «0», TO
€CTb BbIX0[ CTaHET HEaKTUBHbIM
He3aMeaMTEeNbHO.

Bpems yaep>xaHus. 3To UMMy JbC,
3anycKalLWwmncsa no BXoAHOMY CUrHany (B
[aHHOM C/lyYae ANNTEeNbHOCTb MMMYyJbCa
HacTpanBaeTCs C MOMOLLbIO MapamMeTpa).

OO6bIYHbIN Habop nornyecknx onepatopos: U,
NI, ncknrovawwee UM (XOR) (cnesa
Hanpaso). BTopon BXO4HOW CUIrHaa onepaTopa
XOR aHHynnpyeTcs.

RS-Tpurrep.

CYeTUYMK C 3aMnyCcKoM Mo PPOHTY.

Monocosown hunbTp (cnesa: IH1, cnpaga: IH2).
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1 MRDT4 — auddepeHumanbHasa 3awmTa TpaHchopmaTopa

1.2 CBepeHunsa ob yctponcTee

1.2

(1)
(2)
(3)
(4)
(5)

24
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CBepeHusa o6 ycTpoucTsee

KoMnneKkT nocraBkm

Copep>xxnmoe KoMnaekTa NocTaBKu:
TpaHcnopTHas ynakoBKa
3awmnTHOE YCTPONCTBO
KpenexkHble ranku
TecToBbI OTHET

Iuck DVD ¢ pykoBoacTBaMm 1 HEO6XOANMOWN OOKYMEHTALMEN MO YCTPONCTBY,
a Tak)Xe NMporpamMMHbIM obecnevyeHrnem g napaMmeTpusaunum n aHaansa
Smart view.

MpoBepbTe KOMMNJIEKTHOCTb MOCTaBKW Npu noayyYyeHnn obopynoBaHunsa (B COOTBETCTBUM C
TPaAHCMNOPTHOM HaKMa4HON).

Y6eauTech, 4TO 3aBoAckas Tabnnyka, coeauHuUTEeNbHaa CXeMa, Ko TUMna u onucaHue
YCTPOWCTBa COOTBETCTBYIOT 3aKa3y.

B cny4ae BO3HMKHOBEHUSA 3aTpyAHEHUN obpaTuTech B oTaen obcnyxnsaHus (agpec
HaxoOMTCs Ha 3aAHen cTpaHuue 06J10XKKN).

XpaHeHue
3anpeLllaeTcsd XpaHUTb YCTPONCTBO BHE NOMELLEeHUSA. YCTPONCTBO ClieayeT XpaHUTb B

CYXOM, XOpOLLO NMpOBEeTPUBAEMOM MOMeELLEHNN (CM. «TeXHUYEeCKMe gaHHbIe»,
«TexHNn4Yeckme faHHbIe»),

bartapes

BaTapes npefHa3HavYaeTCs ANA pe3epBHOro NMTaHWS YacoB peasibHOro BPEMEHU NMpu
o6ecTo4YMBaHMN YCTPOMNCTBA 3aLMThI.

MocKoNbKy OHa He NCMOoNb3yeTCs Npu HopMaJibHOW paboTe ycTponcTtea MRDT4,
0XXMNAaeTCs, 4TO NPU HOPMaJibHbIX YCJIOBUAX 3KCMyaTalun ee 3aMeHa He noTtpebyeTca B

MRDT4 MRDT4-3.6-RU-MAN



1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcdopmaTopa

1.2 CBepeHunsa o6 yctponcTee
TevyeHune BCero cpoka cnyxbbl yctponctea MRDT4. Ecnu ke 3aMeHa 6aTapeun BCe-Taku

notpebyeTcs, To Heobxoanmo byaeT oTnNpaBuUTb ycTponcTeo MRDT4 npounssoauTesnto
AN CepBUCHOro 06cny>XnBaHUA.

YaaneHune 6artapeu no ucte4yeHumn cpoka cayxxbési ycrpoiicrsa MRDT4
CnepyeT BbiNaaTb BaTapeo K «NepeKyCuTb» KOHTAKThI.
JononHuTenbHble CBeAEHUA coaep XaTcsa B nacnopTe 6e30nacHOCTM NPOAYKTa,

npenocTtaBieHHOM nponssognTenem batapen (Panasonic, Tun 6atapen: BR2032 — =>
http://panasonic.net/ec/). CM. Takxxe pasgen > «1.2 YTunusauns» Huxe.

YTunmnsauns

[laHHOe 3almMTHOe YCTPONCTBO COAEPXKNT
baTapelo n NOTOMYy OTMEYeHO CMBOJIOM,
yTBEpXAeHHbIM anpekTmuBon EC 2006/66/EC.

BaTapewn MmoryT HaHeCcTu BpeL 0pr>Ka|ou_|,e|7| cpene. lNoBpexaeHHble Ui HENPUrogHble
Oona NcnoJib30BaHMA 6aTape|/| cneayeTt ytunmnamnpoBsaTb B CrieunaJZibHO npegHasHa4YeHHbIX
ona 3Toro KOHTeIZHean.

O6bI4HO yTUAN3aLMA 3NeKTPUYECKNX YCTPONCTB 1 BaTapen pernaMmeHTupyeTcs
TpeboBaHNAMN N HOPMaMKn, AEACTBYIOLLMMN B CTPaHe nosb3oBaTens.
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1 MRDT4 — auddepeHumanbHasa 3awmTa TpaHchopmaTopa
1.2 CBepneHunsa 06 ycTponcTee

1.2.1 BbnaHk 3aka3sa ycTpoucTBa

Oudd 3awmta TpaHcchopmaTopa

MRDT4 -2 #
Kopnyc Oucnnen LUundpo- Penen- NuTepd.
Bble Hble ans
BXOAbl BbIXOAbl  BHELUH.
Bbnok TAC
B2 KK- 8 7 v A
aucnnen,
128 x 64
nmkcens
B2 KK- 16 13 v D
auncnnen,
128 x 64
nnkcens

Bepcua obopypoBaHua 2
®a3HbI TOK 5 A/1 A, TOK 3aMblKaHUa Ha 3emato W1 /W2 5 A/1 A

®a3Hbin TOK 5 A/1 A; W1: YyBCTBUTEbHbIN TOK YTE4YKN Ha 3eMsito 5 A/1 A, W2:
Tok yTe4ykun Ha 3emyii0 5 A/1 A

®a3Hbin TOK 5 A/1 A; W1: Tok yTedyku Ha 3emto 5 A/1 A, W2: HYyBCTBUTESIbHbIN
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
Kopnyc n KkpenneHue

[BepHoe KpenneHne

[BepHoe kKpenaeHne 19 gionmMoB (CKpbITOE KpenseHmne)
KOMMyHUMKaLLUOHHbIE NPOTOKOJbI

be3 npoTokona

Modbus RTU, IEC60870-5-103, DNP3.0 RTU | RS485 /pa3zvemsbr*

Modbus TCP, DNP3.0 TCP/UDP | Ethernet 100 MéuT/c /RJ45*

Profibus-DP | onToBos10KOHHOE coeanHeHne /pa3bem ST*

Profibus-DP | RS485 / D-SUB*

Modbus RTU, IEC60870-5-103, DNP3.0 RTU | oriToBO/IOKOHHOE coennHeHue /pa3bem ST*

Modbus RTU, IEC60870-5-103, DNP3.0 RTU | RS485 /D-SUB*
IEC61850, Modbus TCP, DNP3.0 TCP/UDP | Ethernet 100 MbuT/c /RJ45*
IEC60870-5-103, Modbus RTU, DNP3.0 RTU | RS485 /pa3bemsbi

Modbus TCP, DNP3.0 TCP/UDP | Ethernet 100 MbuT/c/RJ45*
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa

1.2 CeBeneHunsa 06 ycTponcTee

Oudd 3awmta TpaHcchopmaTopa

MRDT4 2 # # # # #

IEC61850, Modbus TCP, DNP3.0 TCP/UDP | OnTu4eckunii gyniekcHbivi pasbem Ethernet 100 K
MéuT/c /LC*

Modbus TCP, DNP3.0 TCP/UDP | OnTudeckui AyrnaeKcHbivi pasbem Ethernet 100 Méut/ L
c /LC*
IEC60870-5-103, Modbus RTU, DNP3.0 RTU | RS485 /pa3zbemsbi T

IEC61850, Modbus TCP, DNP3.0 TCP/UDP | Ethernet 100 MbuT/c /RJ45*

Oonumsa pnsa arpeccCMBHOM cpepbl

HeT A
KoH(popMHOe nokpbIiTUE B
JocCcTynHble A3bIKOBble HACTPOUKMN MEHI0

AHrnunckmn (CLUA)/HeMeuKnn/McnaHCKnin/pycckmMn/nonbckuir/mopTyransckun (bpasnnums)/
P paHLY3CKUN/PYMbIHCKUI

' (*) Onsa Ka>xgoro BapuaHTa coeanHeEHNA MO>XHO UCIMOJIb30BaTb TOJIbKO OAUNH MPOTOKOJ1
CBA3MN.

Smart view MOXXHO UCMoOJIb30BaTb NapaanenbHo Yyepes uHtepdenc Ethernet (RJj45).

MporpamMmMHoe obecnevyeHue Ansa napamMeTpusaumnm 1 aHanmsa Smart view BKIIOYEHO B
KoMniekT ycTponcTts HighPROTEC.

Bce ycTponcTtsea ocHauleHbl nHTepgencom IRIG-B ana cMHXpoHU3auum BpeEMEHN.

C dyHKUMen ynpasaeHus (4o 6 pacnpenennTenbHbIX YCTPONCTB) U norukon o 80
JIOrNYeCcKnX ypaBHEHNN.
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1 MRDT4 — auddepeHumanbHasa 3awmTa TpaHchopmaTopa
1.2 CBepeHunsa ob ycTponcTee

1.2.2

28

HaBurauma — pabora ycTtpoucTBa

Cnepyrolwjas MHpopMaums OTHOCUTCS K 3aLUMTHbLIM yCTPOVCTBaM C KOPyCcoMm «B2» n

MaJsibIM aucrseem, B YacTHocTu, MRDT4:

MRDT4

WOODWARD

HPT_Z0C
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcdopmaTopa

1.2 CBeneHunsa o6 ycTponcTee

1.2.2.1 DSnemMeHTblI NepeaHen NaHeNm
(1) NMporpammupyemoie COAU
CoobueHns nHpopmMmpytoT nosib3oBaTens o paboyem COCTOAHMKN YCTPONCTBA,
CUCTEMHbIX AaHHbIX U NPOYUX MapaMeTpax ycTponcTea. OHM Tak>Ke BbIBOAAT
MHdopMaLnio 0 Henoslagkax B paboTe yCTponcTBa U 0 APYrMX COCTOAHUAX YCTPOWCTBa U
obopypnoBaHus.
CBeToAVOAHBLIM NHANKATOPAM MOXXHO Ha3Ha4yaTb pa3JinyHble CUrHasbl N3 «CMNCKa

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

(2) CON «Cucrema OK» («paboraert»)
CIOW «Cuctema OK» («paboTaeT») ropuT 3eNeHbIM, ecin nocse dasbl 3arpysku (l=> «12

dTan 3arpy3kn») GyHKLMKN 3awmnTbl ycTponcTtea MRDT4 paboTatoT. B ntobomM nHoOM
cnydae cnepyeT 06paTUTbLCA K pyKOBOACTBY M0 OT/aAKeE.

(3) Aucnnen

Ha gucnsee MOXXHO NMPOBEPUTDL pa60L||/|e OaHHblE N UBMEHWNTDL NMapaMeTpPbI.

(4) NMporpammupyemsie COAUN rpynnel B (cnpasa)

CoobueHnsa nHHOpMUPYLOT Nosib3oBaTeNsd 0 paboyemM COCTOAHUN YCTPOWCTBA,
CUCTEMHBIX OaHHbIX 1 MPOYMX NapaMeTpax ycTponcTea. OHM Takxe BbIBOAAT
nHpopMaLmio 0 HenoslafgKkax B paboTe yCTpoONCTBa N 0 APYrMxX COCTOAHMAX YCTPOMCTBA U
obopynoBaHus.

CBeToANOAHbIM UHANKATOPaM MOXXHO Ha3Ha4vyaTb pa3/inyHble CUrHasbl N3 «CMNCKa

Ha3Ha4YeHUn» (onucaHue AOCTYMHbIX CUMTHAMI0B MOXXHO HaMTK B CMPaBOYHOM
pyKoBOACTBE).

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

oTobparkaloTca Tekylume dyHKUUN B BUAe cumeonos. CM. 9> «06o3HaueHus
NPOrpPaMMHbIX KHOMOK>»

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

OTobparkaeTcs Tekyulee Ha3dHavyeHne COWN. 3Ta KHOMKa NPAMOro Bbi30Ba MOXXeT ObITb
Ha)kaTa B ntoboe Bpems.

YT106bI BLINTK U3 MeHI0 COW nnan nogMeHto, HaXKMUTe MPOrpamMMHY0 KHOMKY «<» (B/1eBO)
O4WVH 1UNn OBa pasa.

JononHunTtenbHbIE CBEAEHUS: > «CON»

(7) KHonka «C»

OTMeHa n3MeHeHuin NapamMeTpoB N NOATBEPXKAEHNE CUIFHAO0B (B TOM YMciie NnpoBepka
COW). Bo Bpemsa X0/1I04HOMO Nepe3anycka — cbpoc maponsa n/mnn napameTpos.

JonoNHUTeNbHbIe CBefeHUs 06 0TMEeHe U3MEHEHUIH BO BpeMs 06bIYHOM HacTpoiku: >
«HacTpoinkn napamMeTpoB»

JononHnTenbHble CBeAeHUs 0 NOATBEPXXAEHUN CUFHANO0B: II=|> «[loaTBepxXaeHns»
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1 MRDT4 — auddepeHumanbHasa 3awmTa TpaHchopmaTopa
1.2 CBeneHunsa 06 ycTponcTee

B yacTHOCTHK, 0 NOATBEPXAEHUN BPYYHYIO 1 nposepke CON: > «1.5 MoaTeepxaoeHune
BPYYHYIO (HaXkaTmeM KHornku C Ha naHenun yrnpasJsieHns)»

C6poc ananora BO BpeMs X0N0AHOro nepesanycka: => «Bo3spaT k 3aBoacKuM
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»

MpaAMo AOCTYN K MEH0 yrpaBieHuns.
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa

1.2 CBepeHunsa ob yctponcTee

1.2.2.2 O603Ha4YeHUs NPOrpaMMHbIX KHOMNOK

Onsa 0603HavYeHNA PYHKUWIA NPOrpaMMHbIX KHOMOK NUCMOJIb3YIOTCA C/ieAyoLlme CMMBOJIbI.
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>KHO BbIATU U3 NOoAMEHI0. MO)XXHO BEPHYTLCS K NMpeabiaylien cCTpaHuLe epeBa MeHIo.

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, CMMCKa» MOXKHO Cpa3y NMepenTn B KOHeLl
cnucka.

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

C NOMOLLIbIO MPOrPaMMHON KHOMKW «—» yYMeHbLUaeTCcs BbibpaHHasa undpa (HenpepbiBHOE
Ha)kaTue: BbICTPbLIN NOBTOP).

C NoMoOLLbI0 MPOrPaMMHON KHOMKW «BNEBO» BblOMpaeTcsa Lunudpa, HaxoasLancs ciesa oT
BbIGpaHHON.

C NoMoLL b0 MPOrPaMMHON KHOMKW «BrMpaBo» BbibrpaeTcs undpa, Haxoaslasica cnpasa
OoT BblbpaHHON.

C NOMOLLLbIO KHOMKW C CUMBOJIOM Fae4yHOoro KJ4Ya MOXKHO M3MEHUTb BblIOpaHHbIN
napameTp (TO eCTb MePeNTU B PEXUM HACTPOWKKM NapameTpa).

C NOMOLLIbIO KHOMKW C CUMBOJIOM KJTl04a MOXKHO ByaeT noay4ynTb 3anpoc Ha BBOA
rnapoJsis, mocjie Yero N3MeHNTb BbiIbpaHHbIM NapamMeTp.

C NOMOLLbIO MPOrPaMMHON KHOMKU «yAannTb» yAANATCA BbiOpaHHble AaHHbIE.

MporpaMMHON KHOMKOW «BbICTPO BNepen» ocylecTeasgeTcs bbiICTpasd NpoKpyTKa
Bnepea.

MporpaMMHOI KHOMKOWN «BbICTPO Ha3aa» ocylLlecTBAsSETCSA BbiCTpas NPOKPYTKa Ha3aa.

JIRHNDGRRECENE R C
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1 MRDT4 — auddepeHumanbHasa 3awmta TpaHchopmaTopa

1.3 Moaynn, HaCTPOWMKKN, CUrHa bl N 3Ha4YeHUA

1.3

Monaynnm, HaCTpOﬁKM, CUTrHaJibl U 3HA4Ye€HUA

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.

2
=

Ba>kHO 3HaTb, YTO KaXkAbll MapaMeTp, CUrHaN N 3HaYeHne Bcerna siBAsS0TCS YacTbio
YeTKO 0HOro Monyns (gake ecnu paaun 6osnblUen NPOCTOTbl UM MOAYNSA He
oTobparkaeTcsa Ha NnaHenu).
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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.

MRDT4 MRDT4-3.6-RU-MAN




1 MRDT4 — gundpcepeHumanbHasa 3awmTa TpaHcopmaTopa

1.3 Moaynu, HaCTPOMKU, CUTHAbI U 3HaYeHUS

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 NapaMeTpoB 3aBUCAT OT 3HAYEHUN APYrnux napaMmeTpos.
Hanpumep, napamMeTpbl NJjaHUPOBaHUA YCTPONCTBaA (B MeHIo [[MnaHup_ ycTp ]) He
TOJNIbKO aKTUBUPYIOT WU A€aKTUBUPYIOT 3alNTHbIe (PYHKLUUN, HO N KOHTPOJIUPYIOT
BUAMMOCTb COOTBETCTBYIOLLMX MapamMeTpos.

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.)

* iMetoTca Tak)Xe napameTpsbl, CYLLIECTBYOLIME B OAHOM 3K3eMMsipe, KoTopble
Ha3bIBAOTCA «rnobanbHLIMU MapaMeTpamm».

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

* [MapaMeTpbl rpynmbl YCTaBOK MOXXHO HaNTK 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 MapaMeTpPOB NO3BONIAIOT AVMHAMUYECKN N3MEHSATb OTAE/IbHbIE
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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Monb3oBaTeNn, KOTOPbIE HE 3HAKOMbI C MOHATMEM «Habopbl aAanTUBHBLIX
napaMeTpoB», MOTyT yY3HaTb 06 3TUX NapaMeTpax noapobHee B COOTBETCTBYOLLEN
rnase. CM. pasgen => «Habopbl afanTBHbLIX NapaMeTpoB».

MpaAMble KOMaHAbI

* MpAaMble KOMaHAbI, Kak 1 NMapaMeTpbl HACTPOEK, SBAAIOTCSA YaCTbio IepEBA 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.

MHOrune cnrHasbl MOXXHO Ha3Ha4yaTb onpefesieHHbIM NapaMmeTpaM. 9TO O3Ha4vaeT,
4YTO (PYHKLNOHMPOBAHNE TAaKNX MapaMeTpoB 3aBUCUT OT paboyero cocToAHMSA
CurHana. Hanpumep, y Kaxgon yHKLMN 3aLLUnNTbl UMEeTCS HECKOIbKO napamMeTpoB
610knpoBkK. (CM. Takxe > «BbnokmnpoBkun»). Ecnn gna napameTtpa 6JJ0KMPOBKMU
Ha3Ha4YeH CUrHaJj, TO COOTBETCTBYOLWaa PyHKUNS 3aWwmnThl 6/10KNpyeTCs, ecnm
Ha3Ha4eHHbI CMIFHaI nepexoanT B paboyee cocTosHue «UcT_».

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

CocTosiHMA BXOOO0B (419 BXOOa MOAYNS)

¢ COCTOS\HMA BXOO4OB — 3TO CcreuunasnbHble CUrHasbl, KOTOPbIE ABMAITCA YaCTbiO

JlepeBa MeH0. [N KaXK4oro napamMeTpa, A9 KOTOPOro MoXeT 6biTb Ha3Ha4YeH
CUrHan, MMeeTCs COOTBETCTBYHOLLEE COCTOSIHME BXoAa. Bo Bpems paboThl
COCTOSIHME BXOAA OTPAXKAEeT TeKYyLllee COCTOSTHNE Ha3HaYeHHOro CUrHasa. 3To
no3BoJISeT NpocaeanTb B3aUMOCBA3UN B paboTe ntoboi yHKLUMN 3aLUUTbI.

MpuMeHsieTca cnenytollee cornaweHne o6 nMeHoBaHun: Ecnn napameTp, ons
KOTOPOro MOXKeT ObiTb Ha3HAaYeH CUrHaJ, UMeeT UMA «/Ms», TO COOTBETCTBYoOLLEe
COCTOsIHME BXoAa bynet umeTb uma «MmMsa-Bx».

CyeTyunKuM, 3HavYeHUs

¢ 3HayeHuss — 3To bonee NN MeHee U3MeHsieMble daHHbIE, KOTOpPble BO BpeMs

paboThbl NOCTOAHHO XPaHATCSt B 0OHOBJIEHHOM COCTOSIHUW.
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CaMbln pacnpoCTpPaHeHHbIN (M CaMbli BaXKHbIN) TUM 3Ha4YeHUn — 3T0 Habop
U3MEepEHHbIX 3HaYeHuV (HanpuMmep, 3Ha4YeHUs ToKa NU/Man Hanps>KeHus,
n3MepeHHsble B TT/TH, a Tak>Xe 3Ha4YeHUs 4YacToThbl). TepMUH U3MEePEHHbIE 3HaYEHUS
6yneT Tak)Xe MCNO0JIb30BaTbCA B OTHOLUEHUN 3HAYEHUIA, MONYYEHHbLIX Ha OCHOBE
M3MEepEHHbIX 3Ha4YeHU NyTeM Bbl4NCIeHUn. Hanpumep, 3Ha4YeHne MOLLHOCTH,
MoJsly4eHHOEe Ha OCHOBE 3Ha4YeHUN TOKa U Hanps>xeHus). KoHe4yHo, Habop
DOCTYMHbIX U3MEPEHHbIX 3HAYEHUV 3aBUCUT OT BO3MOXXHOCTEN onpeneneHHoro
3alUMUTHOro YCTPONCTBA.

Bonee nNoApobHO 06 U3MepeHHbIX 3HaYeHNsAX cM. B pasgene = «M3mepsemble
3HAYEHUS».

CTaTUCTNYECKOE 3HaYeHMe — 3TO CreunasbHbIN TUM PAaCCYNTaHHBIX N3MEPEHHbIX
3Ha4YeHun. OHO MOXXET BbITb MaKCMMasibHbIM, MUHUMAaIbHBLIM U CPEAHUM U
NMoMOraeT aHaN3MpPoBaTb N3MEHEHUNS N3MEPEHHOI0 3HAYEHUS B TeYeHne
HEeKoToporo BpemeHu. 015 60/bWNHCTBA CTATUCTUYECKMX 3HAYEHMNI CYLLLECTBYIOT
npsMble KOMaHAbl, KOTOPbIE MOXXHO MCMOJIb30BaThb A1 cOpoca CTaTUCTUYECKMX
3HAYEHUN.

Boslee NoApobHO 0 CTaTUCTUYECKUX 3HaYeHUsX cM. B pasgene l=> «CtaTuctuka».

Ewie ognH BaXKHbIN TUM 3HAYEHUN — 3TO CYETYUKU. B TO BpEMSA KaK M3MEPEHHbIE
3Ha4yeHnss — 3To 06bIYHO YMcna C NaBatoWen 3anaTon (M COOTBETCTBYHOLLEN
eQnHNLEN N3MepPEeHns), CHETYMKM npencTaBnaT cobon uenoe yncno. Ang
60NbLINHCTBA CYETYMKOB NMMEIOTCA COOTBETCTBYOWME NPsAMble KOMaHAbl, C
MOMOLLbIO KOTOPbIX MOXKHO cOpoCcnTb 3HavYeHme cyeT4ymnka ago 0.
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HacTpouku napamMeTpoB

YcraHoBka napamMeTpos B UYM

Ka)kabln napaMeTp NpUHagNexunT K onpegeneHHon obnactu goctyna. PegakTmupoBaHumne
M n3MeHeHve napameTpos TpebyeT 4OCTAaTOYHOr0 BbICOKOIr0 pa3peLleHns oocTyna.

(noppobHoe onncaHne obnacTten gocTyna CcM. B pasgene > «[Maponn ypoBHS
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 MOMOLLbIO 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» nepeg NaMmeHeHHbIMN NnapaMeTpaMn rNnNOoKa3sbiBaeT, HTO N3SMEHEHNA
COXpaHeHbl BpeMeEHHO, TO €CTb OHUM elle He COXPaHeHbl B NMOCTOAHHOM peXunmMme n He
npMMeHeHbl Ha yCTpOIZCTBe.

Ans ynpouieHuns paboTbl, 0CO6EHHO NPU CIOXKHBIX U3MEHEHUSAX NAapaMeTPOB, Ha KaXka0M
6onee BbICOKOM YPOBHE MEHIO MJIaHMPYEMOE N3MEHEHME NapaMeTpa NnomMmevaeTcs
CMMBOJIOM «3B€3[04Ka». ITO NO3BOJISET KOHTPOJIMPOBATb U3MEHEHUSA 1 MEPEXOAUTDL K
HY>XHOMY YPOBHIO MEHIO, HA KOTOPOM ObIsI NpPon3BeAEeHbl U3MEHEHWS MapaMeTpoB, B
noboe BpeMsi, He COXPaHSAS X OKOHYATEsIbHO.

B pononHeHue K 3Be3404KaM, KOTOPLIMU MOMeYaloTCa NapamMeTpbl C BPEMEHHbBIMU
N3MEHEHNSIMU, B IEBOM YTIJly OUCMJIES Tak)Xe 0TobparkaeTcs Noaynpo3paydHbIin 06LLniA
CUMBOJ1 peAaKTMPOBaHWSA NapaMeTpa, M03TOMY, HAXOASChb B JIIO6OM NMYHKTE MEHIO,
MO>XHO BUAETb BPEMEHHbIE N3MEHEHWSI MApPaMeTPOB (eLle HE aKTUBHbLIE).

Mpwn ncnonb3oBaHUM Smart view ons N3MeHeHWs NapaMeTpPoB CMMBOJI KPACHOW
3BE3[04KWN B flepeBe MeHI0 NoKasbliBaeT, YTO U3MEHEHUS NapaMeTPOB eLLe He COXPaHeHbI
B (halisie napamMeTpoB.

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

Ecnun Ha pucnnee OT06pa)KaeTCFI 3Ha4y0K 06bIYHOr o KJtoYa m, a He rae4yHoro
KJlt04a, 3TO O3Ha4Ya€eT, 4TO HET aBTOpU3alnnh OOCTYyMNa.

Onda Toro, 4Tobbl N3MEHUTL 3TOT napaMeTp, Heobxoaonmo BBeCTU napoJib, KOTOprI;I
npenoctaBideT HeobxoanMble pa3peLlieHn4.
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MpoBepka Npasaonofobus napameTpos: Ona npefoTBpaLLeHNs BO3MOXXHbIX HEBEPHbIX
YCTAHOBOK MapaMeTpOB YCTPONCTBO NOCTOSAHHO KOHTPOJINPYET BCE BPEMEHHbIE
n3meHeHusl. Ecnm ycTponctBo 06HapyXUT HEBEPHbLI NapamMeTp, To nepen HUM byaeT
YCTaHOBJIEH CMMBOJ1 «BOMPOCUTESbHbINA 3HAK».

Ans ynpouieHns paboTbl, 0CO6EHHO NPU CIOXKHbIX U3MEHEHUSAX NapaMeTPOoB, Ha KaXka0M
6osee BbICOKOM YPOBHE MEHIO BPEMEHHO COXPaHEHHbIe MapaMeTpbl C HEAOMYCTUMbIM
3Ha4YeHNEM NOMeYatloTCs BOMPOCUTENIbHLIM 3HAKOM (3TO (PYHKLINA OTCNEXNBAHUS
[ONYCTUMOCTU). DTO MO3BONIAET KOHTPOJIMPOBATh NU3MEHEHUS N NepPexoanTb K HY>XHOMY
YPOBHIO MEHIO, HA KOTOPOM MMEITCS NapaMeTpbl C HEMPaBAONoA406HbIMY 3HAYEHUAMM, B
noboe BpeMs, He COXPaHSAS X OKOHYATEsIbHO.

KpOMe CMBOJIa «HECKOJIbKO BOMPOCUTEJIbHbIX 3HAaKOB>, KOTOprI7I YCTaHaBJZInBaeTCA
BO3J1e NapaMeTpa C HegonyCTUMbIM 3Ha4Ye€HWUEM, B J1IEBOM YIrny OAUCTJIEA TaKXXe
oTobparkaeTcsa B NOaynpo3pavyHOM Buae obLinin CUMBO «BOMPOCUTENbHbIN 3HaK»,
MO3TOMY MNOJib30BaTEJIb MOXXET, HaXoOACb B nobom NMYHKTE MeHI0, BUAeTb, 4TO
HEKOTOpPbIE NapaMeTpbl MMET HeAOoNYCTUMbIE 3HaYEeHUA.

CumBon <<BOI'IpOCI/ITeJ'IbeIVI 3HaK» (cumBO HeaonyctmmMmoro 3Ha4YeHuna) Bcerga
YCTaHaBJINBaeTCd NoBepx CMMBOJ1a «3BE€3404Ka» (cnmBona pe,ﬂ,aKTI/IpOBaHI/IFI).

Ecnu ycTpoiicTBo 06Hapy>xMBaeT HegoMNyCTMMOE 3Ha4YeHNe napaMeTpa, OHO OTKJIOHUT
NeNCTBME MO COXPAHEHMIO N MPUHATUIO 3HAYEHUA [aHHOT O NMapaMeTpa.

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» (9> «Maponn ypoBHA [oCTyna») namn TeKyLuii ypoBeHb AOCTyMNa He aaeT
npaBa U3MeEHATb AaHHbLIN NapamMeTp.

Ha>xMunTe 3Ty NporpaMMHyto KHOMKY 1 BBEAUTE Napob, NPeOoCTaBAAOWMNA OOCTYN K
OaHHOMY napameTpy. (Ha aTom cTpaHunue Tak>Xe yKa3aHO, KakoWn napoJsb/pa3peLleHue
nocTyna TpebyeTca ona BHECEHUS U3MEHEHUI B AaHHbIA NapamMeTp.)

N3MeHNTe HaCTPOMKN NapaMeTpPoB.

Tenepb Bbl MOXeTe:

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

®* N3MEHWNTb 3Ha4YeHNA OPpYyrmx napaMeTpoB N COXPaHUTb BCe N3MeHEeHHbIE
napaMeTphbl, 4T06bI OHW BbININ BBEAEHLI B CnNcrTemy.

s HemeneHHOro cCoxpaHeHns N3MEHEHWV napameTpa
* Ha)xMuTe KHonKy OK gna coxpaHeHUs U3MEeHEHHbIX NapaMeTPOoB HaMpPAMY U NxX
NMPUMeHeHNs Ha ycTponcTee. MNoaTeepaonTe N3MEHEeHMs napaMeTpoB HakaTmem
MPOrpaMMHON KNaBuwun «a» nnm oTMeHUTe nX, Ha>kaB «HeT».

L8 n3aMeHeHns 3HavYeHu Apyrnx riapaMeTpoB v riocsiegyrLllero nx coxpaHeHns

* MepenauTe K ApyroMy napamMeTpy U U3MEHUTE ero
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CumMBON «3BE3004Ka» nepeg NaMmeHeHHbIMN NnapaMeTpaMn rNnNOoKa3sbiBaeT, HTO N3SMEHEHNA
COXpaHeHbl BpeMeEHHO, TO €CTb OHUM elle He COXPaHeHbl B NMOCTOAHHOM peXunmMme n He
npMMeHeHbl Ha yCTpOVICTBe.

Ans ynpouieHuns paboTbl, 0CO6EHHO NPU CIOXKHBIX U3MEHEHUSAX NAapaMeTPOB, Ha KaXka0M
6onee BbICOKOM YPOBHE MEHIO MJIaHMPYEMOE N3MEHEHME NapaMeTpa NnomMmevaeTcs
CMMBOJIOM «3B€3[04Ka». ITO NO3BOJISET KOHTPOJIMPOBATb U3MEHEHUSA 1 MEPEXOAUTDL K
HY>XHOMY YPOBHIO MEHIO, HA KOTOPOM ObIsI NpPon3BeAEeHbl U3MEHEHWS MapaMeTpoB, B
noboe BpeMsi, He COXPaHSAS X OKOHYATEsIbHO.

B pononHeHue K 3Be3404KaM, KOTOPLIMU MOMeYaloTCa NapamMeTpbl C BPEMEHHbBIMU
N3MEHEHNSIMU, B IEBOM YTIJly OUCMJIES Tak)Xe 0TobparkaeTcs Noaynpo3paydHbIin 06LLniA
CUMBOJ1 peAaKTMPOBaHWSA NapaMeTpa, M03TOMY, HAXOASChb B JIIO6OM NMYHKTE MEHIO,
MO>XHO BUAETb BPEMEHHbIE N3MEHEHWSI MApPaMeTPOB (eLle HE aKTUBHbLIE).

Mpwn ncnonb3oBaHUM Smart view ons N3MeHeHWs NapaMeTpPoB CMMBOJI KPACHOW
3BE3[04KWN B flepeBe MeHI0 NoKasbliBaeT, YTO U3MEHEHUS NapaMeTPOB eLLe He COXPaHeHbI
B (halisie napamMeTpoB.

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

MNpoBepka NpaBaononobus napameTpos: 09 NpefoTBpaLleHNss BO3MOXXHbIX HEBEPHbIX
YCTAHOBOK MapaMeTPOB YCTPONCTBO NOCTOSAHHO KOHTPOJINPYET BCE BPEMEHHbIE
n3meHeHusl. Ecnm ycTpoincTBo 06HapyXUT HEBEPHbLI NapaMeTp, To nepen HUM byneT
YCTAHOBJ/IEH CUMBOJ1 «BOMPOCUTESIbHbINA 3HAK>.

Ona ynpouwieHus pa60TbI, ocobeHHOo MNP CJIOXKHbIX N3MEHEHNAX MNapaMeTpPOB, Ha Ka>X0M
6onee BbLICOKOM YPOoBHE MeHI0 BpeEMEHHO COXpPaHEHHbIE NMapaMeTpbl C HEOOMYCTUUMbIM
3Ha4YeHneM rnomMmeyvHaroTcd BONpoCcnTesibHbIM 3HaAaKOM (310 PYHKLNA OTCNeXXnBaHUA
,D,OI'IyCTI/IMOCTI/I). 3To Nno3BongeT KOHTPOJINPOBAaTb U3MEHEHNA N NePEXOANTb K HY>)KHOMY
YPOBHIO ME€HI0, Ha KOTOPOM NMEKTCA NMapaMeTpbl C Hel'lpaB,D,OI'IO,D,O6HbIMVI 3Ha4YeHnamMun, B
noboe BpeMA, He COXPaHAA NX OKOHYaTeJIbHO.

Kpome cnmBosia «HECKOJIbKO BOMPOCUTENbHbIX 3HAaKOB», KOTOPbIN YCTaHaBAMBaETCA
BO3Jle NapaMeTpa C HeAoNyCTUMbIM 3HAYEHMEM, B JIEBOM YIJly AUCMNESA TaKKe
oTobparkaeTcsa B NOJynpo3pavyHOM Bnae obLnin CMMBO «BOMPOCUTENbHbIN 3HaK»,
MO3TOMY MOJIb30BaTEsIb MOXKET, HaX0AAChb B JIIOOOM NMYyHKTE MEHI0, BUAETh, 4YTO
HEKOTOpble NapaMeTpbl UMEKT HEAOMNYCTUMbIE 3HAYEHUS.

CnMBO «BOMNPOCUTESbHBIN 3HaK» (CMMBOJT HEAONYCTUMOr0O 3Ha4YeHUS) BCeraa
yCTaHaBJIMBAETCH MOBEPX CUMBOJIa «3Be3404Ka» (CMMBOJIa pefaKTUpPOBaHNSA).

Ecnn yCTpOIZCTBO 06Hapy>K|/|BaeT HeaonyctmnmMmoe 3Ha4yeHune napamMeTpa, OHO OTKJIOHUT
nencrteume no COXpPaHEHWIO U MPUHATUIO 3Ha4YeHNA OaHHOIo NnapaMeTpa.

Fpynnsl ycTaBok

MapameTp HacTponku [Mapam_ 3awmnTsl / Mepekn_ HM] «llepekn_ HIM» pa3pelwlaeT
BbINOJIHATbL ChefyoLline AenCTBUS:

* AKTUBMPOBaATb OOHY M3 YeTblpeX rpynn ycTaBok («HM1» ... «HIM4»).
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* 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».

Oonuusn MepekniwoyaTenb rpynn ycraBokK

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

Yepes Bxoa (Hanpumep, MepekaoYyeHne, ecsin CTAaHOBUTCSA aKTUBHBIM TOJIbKO OAUH U3
yepes ungpoBovi BXon) YyeTblpex Ha3HaYeHHbIX CUFHAIOB. [pynna yCTaBOK He N3MeHseTcs,
€C/IN 0AHOBPEMEHHO MMEETCS HECKOJIbKO CMIFHAJIOB aKTUBALIUMN.

Mpumep.

CurHan LIB3 Ha3Ha4veH napameTpy «HIl13: akT_4epe3«. LIB3 akTnBeH
«1».

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

Ecnn TpebyeTca nepeknoyeHmne c Habopa napameTpos 3 Ha Habop
napamMeTpoB 4, CHavasa HeobxoaAnMo caenaTb HEAKTUBHbLIM CUTHA
LIB3. Toroa akTUBHbIM OOJI>XXEH CTaTb curHan LIB4.

Ecnun pake nocne atoro curHan LIB4 ctaHeT HeaKTUBHLIM, Habop
napamMeTpoB 4 OCTaHETCH aKTUBHLIM A0 TexX nop, Noka He byaeT
VHUUUNPOBAH HOBbLIWN YeTKUM 3anpoc (Hanpumep, LUB3 ctaHOBUTCA
aKTUBHbIM, @ BCe ApYyrmve HasHa4yeHHble CUrHajlbl — HEaKTUBHbIMM)

Yepe3 SCADA lMepeknveHne BO3MOXKHO TOJIbKO MPWY HaJIMYMM 4YeTKOro 3anpoca oT
SCADA.

lMepeknioyartens rpynn ycraBok: pn akTueaumn ntobon opyron rpynrsl YCTaBOK, BCE
3Ha4YeHUs, CBA3aHHbIe C NaMATbIO (HanpuMep, TanMepsbl) ByayT cOpoLleHbl Ana BCex
PYHKLUNN 3aWNTHI.

U3MeHeHMne KoHurypaumnm: Ka)xablii pa3 Nnpun M3MeHeHUN HaCcTPoeK NapameTpoB
3aWmMThl (MNaHMpOBaHMe yCTPONCTBa, rnobanbHble NapaMeTpbl UK NapameTpbl Ans
HECKONIbKMX FPynn YCTaBOK) BCe (hYHKLMM 3aLLUNTbl Ha HEKOTOPOE BPEMS MOJIHOCTbIO
[EeaKTUBUPYIOTCA. DTO 03HaYaeT, YTO HEKOTOPOE BpeMs BCe 3alLUUTHble Moaynm bynyT
HEeaKTMBHbI, MO3TOMY UX MOXXHO ByaeT nepe3anycTuTb C HOBbIMU HAaCTPONKaMUn. ITO
no3BosisieT obecneynTb Takne e BO3MOXXHOCTM 3aLlUNThl, Kak Npu CTapbiX, Tak 1 Npu
HOBbIX HAaCTPOMKax.

UcknioyeHne cocTaBnseT N3MeHeHne KOHUrypaunm, KoTopoe orpaHn4MBaeTcs
HaCTPOMNKAMM M3 TOJIbKO OAHOW FPyMnbl YCTAaBOK. B 3ToM cnyyae Bce pyHKUUN 3aLMThI
MO>XHO TOJIbKO COPOCKTb (KaK B C/ly4ae C nepekoyaTesieM rpynn yCTaBoOK — CM. BblLLE).
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BbnokunpoBka HacTpoek
BOKMpOBKa HaCcTpoeK No3BosseT 3aboKMpoBaTb HACTPONKM NapaMeTpoB OT /1tobbiX
N3MEeHEeHWI, eCN Ha3HaYeHHbIN CUrHaM UMEEeT 3HAaYEeHNE «NCTUHA» (aKTUBEH).

Bkto4nTb 6J10KMPOBKY HAaCTPOEK MOXKHO B MeHto [CucTMap / Obwme HacTponkin] «bok.
HacTpOVKn».

Ob6xon 6/10KMPOBKM HacTpoek

BIOKMPOBKY HAaCTPOEK MOXXHO BPEMEHHO OTMEHUTbL, ECJZIN HEBO3MOXKHO (UK TpebyeTcs)
N3MEHUTb CTAaTyC CUTHaJa, akTUBMUPYIOLLLEr0o BJIOKNPOBKY HAaCTPOEK.

0601MTN BNOKNPOBKY HAaCTPOEK MOXXHO C MOMOLLbIO NapaMeTpa NPSIMOro KOHTPOJIS:
[CucTtNap / Obwme HacTponkn] «Obxoa 610K napam»

YCTPOWNCTBO 3alMTbl CHOBa NepenaeT B peXXunm 6J10KMPOBKM HAaCTPOEK:
» Cpas3sy nocJjie COXpaHEHUs N3MEHEHUS NapaMeTpa Uin

* 4yepes 10 MUHYT Nnocyie akKTnBaunm obxona 6J'IOKI/IDOBKI/I HaCTpoeK.
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1.3.2 Habopbl apanTMBHbLIX NapaMeTpPoOB

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

Habopbl afanTuBHbLIX MApaMeTPOB AOCTYMHbI TOJIbKO ANS HECKOIbKMUX MOAYJ/IEN 3aLUMThI
(v 06bIYHO — TOJIbKO 414 MOAYeN 3aWNTbl OT MPEBLILLEHNS TOKA).

C NpaKTM4eCKON TOYKM 3PEHMS, Y HUX MMEEeTCA 04HO Ba>KHOe oT/in4ne oT Habopos
06bI4HbIX NapamMeTpoB (cM. paspen => «1.3 Tunbl HacTPoOeK, CUrHAIOB 1 3HAYEHWNN»):
npu nepekaoyYeHnn Ha gpyron Habop napameTpoB 3aTparMBaoTCsd OAHOBPEMEHHO BCe
hyHKLUMN 3awmThl. ECnn TpebyeTcs BHECTU N3MEHEHUS TONbLKO B OA4HY KOHKPETHYIO
OYHKLMIO 3aLLMThI, 3TO MOXKET YCJI0XKHUTb MpoLeaypbl BBOAA B SKCMAyaTaLMIO 1
MPOBEPKMU.

Habopkl afanTuBHbLIX NapaMeTpPoB, HA0OOPOT, AENCTBYIOT JIOKAJIbHO, TO €CTh, OHU
BO3[IENCTBYIOT TOJILKO Ha TY (PYHKLIWIO 3aLLUMThI, OJ11 KOTOPOM OHW ObIIN aKTUBUPOBAHBI.
(Kak 3To coenaTbh, CM. HUXKeE.)

MO>XHO Ha3Ha4YMTb LMPPOBON curHan ana nboro 13 napameTpos [[MapaM_ 3awmnThbl /

Fno6_nap_3aw_/I-3aw_/ «module»] «Aa_Habop 1», ..., «<Aa_Habop 4». («module» —
3TO UMSA MOAYJIA 3aLLUUThI, A1 KOTOPOro nMelTcs 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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Puc. 2: lpu Ha3HayYeHUN napameTpa afanTUBHOro Ha60pa AJ14 rnapamMeTpoB rpyriribl yCtaBoOK
fobasasTcs a/lbTEPHATUBHbIE 3HAYEHUA.

Mpn Ha3Ha4YeHMN aganTUBHOro Habopa 60bLWMHCTBO NAapaMeTPOB rPyMnbl yCTaBOK
Mosly4atoT AOMOSHUTENbHOE afibTepHaTMBHOE 3HavYeHne. CHavasla 3TO HOBOE 3Ha4YeHune
NOEHTNYHO 3HavYeHuUto HablMoYM, ogHaKo ero MOXKHO pefakTmpoBaTh. (OBakAabl
LWeNKHUTEe N n3MeHnTe, Kak TpebyeTtcs.)

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

MOCKOJIbKY MMEEeTCS YeThipe rpynnbl HOPMaslbHbIX HACTPOEK, B KaXKA0W U3 KOTOPbIX
nMeeTCcs 00 YeThlipex afanTuBHbIX HAbOPOB, a TakXxe HacTponka HablMoYMm, 3To
O3Ha4aeT, YTOo A/ NapamMeTpoB, NOAAEP>KMBAIOLLNX afanTUBHbIe Habopbl, AOCTYMHO A0
20 pa3/INYHbIX HAaCTPaMBaEMbIX 3HAYEHUN.

AfanTuBHbIE NapaMeTpbl aBTOMAaTUYECKUN MPUHUMAIOT NMpe)xxHee 3HaYeHne, Kak TOIbKO
npuMMeT NpexxHee 3Ha4YeHne CMrHaa NoATBEPXAEHNS, KOTOPbLIA UX aKTMBMUpPOBaI.

Ecnn B KOHKPETHbLII MOMEHT BPEMEHWN aKTUBHbLIMU OKaXKYTCSH HECKOJIbKO Ha3Ha4YeHHbIX
curHanoB, byneT paboTaTh cneaytollee npaBuio:

Habop afanTMBHbLIX MapaMeTpoB 1 MMeeT NpMopuTeT HaZ HabopoM afanTUBHbIX
napameTpoB 2; Habop afanTMBHbLIX MAapaMeTPoB 2 UMeeT NPMopUTET HaZ Habopom
aflanTMBHbIX MapaMeTpoB 3; Habop afanTUBHbLIX MapaMeTpPoB 3 UMeeT NMPUOPUTET Haf
HabopoM afanTMBHbLIX NapaMeTpoB 4.
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Mpumepbl NpyMeHeHnsa HabopoB afanTUBHLIX NapaMeTpPoOB
* AlB: aBTOMaTM4eckoe NOBTOPHOE BKJIIOYEHME C 2 NOMbITKaMun
o 1-9 nonbITKa: xapakTepnctuka DEFT, cTaHgapTHOE OTKJIlOYEeHME
o 2-4 NonblTKa: XxapakTepucTtunka INV, 4yBCTBUTENIbHOE OTKJIIOYEHNE
* MCXH: 6n10KnpoBKa OT NYCKOBbIX TOKOB
o 3anyck ABuraTens, 3aluTa oT AeceHcnbnnmsaunm Toka
* BHO: yckopeHune npu BKAKOYEHUN HA KOPOTKOE 3aMblKaHue
o 3alunTa oT AeceHcnbumnmsaumnm Toka
¢ ANSI 51C: TOK C NYCKOM MO Hanpsi>XeHnto

o [eHepaToOp, ABUraTesb, 3aL4mUTa OT neceHcnmbunumsaumm Toka
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1 MRDT4 — gudpcepeHumanbHasa 3awmTa TpaHcopmaTopa

1.3 Moaynu, HaCTPOMKUN, CUTHabl U 3HaYeHUS

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 NaHenm
ynpaBJiIeHUA B BUae...

«HeaKT_» [ JIoxb [/ «0» O

«aKT_» / |/|CT_/ «1»
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1 MRDT4 — auddepeHumanbHasa 3awmTa TpaHchopmaTopa
1.3 Moaynn, HaCTPOWMKKN, CUrHabl N 3Ha4YeHUA

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 30ecb Haxo4ATCS AaHHble peXxiMa paboThl.
KN

;aﬁora

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

* PerucTtpaTop owwmnbok, Pernctpatop cobbiTuit,
PernctpaTop HEMCnpaBH.

e CamogmarHocTuka
* NMoaTeepanTb, Cbpoc

2 NMnaHupoBaHMe YCTPOUCTBA

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

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

HPT_ZAM

BbibrpaeTcs npotokon (SCADA) cBSI3M C NoACTaHLMEN.

2 MapaMeTpbl yCTPpOUCTBA

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

| A | .
* LKN(POBLIE BXOAbl N BbIXOAbI;
g . Ccau;
* HAaCTPOWKWN PErncTpaTopos;
* HAaCTPOWKW CBA3N.
: 8 CucTeMHble NnapaMeTpbl
E Bg 50/60 o
: \/ O6bI4HO 3TO BTOPOW 3Tan BBOAA B IKCMNJyaTauunio —
c CuctlNap HaCTpoOWKa CBOWCTB MNoJs, Hanpumep,
: KEww .
= * HOMWHAJIbHOWM 4YaCTOTbl, HANPSXXEHUs, TOKa;

HPT_ZAO

* KO3I(hpuumeHTtos TT u TH;
* Tuna nogkno4veHnsa TH (Pa3H Hanp, JIMH_ Hanp_).
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MRDT4-3.6-RU-MAN

1 MRDT4 — gudpdepeHumanbHasa 3awmTa TpaHcdopmaTopa

1.3 Moaynu, HaCTPOMKU, CUTHabl U 3Ha4YeHUS

MapameTpbl 3aLLUTDbI

30ecCb HaxoAAaTCA BCe HaCTpOVIKVI 3awnTbl, nMmerLine
OTHOLUEHNE K KOHKPETHbIM 3aLlNTHbIM PYHKLNAM.

HacTpoikn Ka)xaon 3alMTHON PYHKLUNM CrPYNNnpoBaHbl
rno cjieayowWwmMm TUNam:

* [MapameTp obLien 3aWwmnThI

* Habop 1 ... Habop 4

* Nepekn_ HM (MepeknioyeHne Habopa napameTpoB)

SN1IeMEeHT ynpaBJieHus
HacTponkn KOMMYTaUMOHHbIX YCTPOWNCTB.

» Kaxpgoe yctponctso HighPROTEC ¢ HanmeHoBaHueM
«MR...» nNo3sofseT ynpasssaTb 1 KOMMyTaUNOHHbIM
YCTPOWCTBOM.

* Kaxxpoe yctponcteo HighPROTEC ¢ HanMeHoOBaHUEM
«MC...» Mo3BONAET yNpaB/aATb 6 KOMMYTaLWOHHbLIMA
yCTpONCTBaMN.

Jlornka

* 1o 80 nornyeckux ypaBHeHun

* 4 wnw3a Ha BbIbop

* 4 Bxoga, 4 BbIX04a Ha Ka)X[oe ypaBHEHue
* QYyHKUWM TarMepa U NaMATn

CepBuc

OTa BETBb MEHIO Hy>XHa B OCHOBHOM /151 MPOBEPKMU.
Mpumep.
* Bbixogbl «[MpuUHYANTENBbHO»/«OTKIOYEHNE»

* AHaNOroBbIN BXOA M BbiIXoObl «[MPpUHYONTENBHO»/
«OTKAO4YEeHne»

* icnonb3oBaHWe BHYTPEHHEro reHepaTopa CMrHanos/
cboeB

* MNepe3arpyska 3alWNTHOIro YCTPONCTBa
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1 MRDT4 — auddepeHumanbHasa 3awmTa TpaHchopmaTopa
1.3 Moaynn, HaCTPOWMKKN, CUTHabl N 3Ha4YeHUA

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.).

OpnHako Heob6xoanMo MPUHMMaTb BO BHUMAHME, YTO OTKJOYEHUE 3aLNTHbBIX (PYHKL NI
M3MeHSeT CMNCOK AOCTYMHbIX PYHKUUNA YCTPONCTBA. ECM nosib3oBaTelb OTMEHUT
HanpasJIeHHYI0 PYHKLMIO 3aLlUUTLI OT MNpeBbllleHnsa OOMYCTUMOro 3Ha4YeHuns ToKa, TO
YCTPONCTBO HEe 6y,D,ET CpaﬁaTblBaTb HamnpaBJ1EHHO, a TOJIbKO HEHalMNpPaBJIEHHO.

MpeonpuaTne-u3roToBUTESIb HE HECeT OTBETCTBEHHOCTb 3a TeJieCHble NoBpeXaeHus
nnn MaTepVIaJ'IbeH;I yu_l,ep6 B pe3yJibTaTe HeNMnpaBMJIbHOINo rNMNJiaHMpPoBaHUA.

Ycnyru no naaHMpoBaHMIO Tak)Xe OKasbliBaloTCA KoMnaHuen Woodward.

OcTeperanmtecb HeNpegHaMepPEHHOIr0 OTKYEHNS 3aLlWNTHBLIX QYHKLUA Uan MOAYNEN.

Mpwn OTKJlOYEHUN MOoAYNel B NpoLiecce nNaaHMpoBaHUsa paboTbl yCTPOMCTBa BCe
COOTBETCTBYIOLLME 3TOMY MOAYJIO MapaMeTpbl NPMMYT 3HAaYE€HMS MO YMOJIHaHUIO.

MNpV NOBTOPHOM BKJIIOYEHUM OJHOIO M3 3TUX MOAYyel BCe COOTBETCTBYOLME I3TUM
MOZYJISIM NMapamMeTpbl MPUMYT 3HAYEHUS MO YMOIYAHUIO.
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa
1.3 Moaynu, HaCTPOMKU, CUTHabl U 3HaYeHUS
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 MRDT4 — auddepeHumanbHasa 3awmTa TpaHchopmaTopa

1.3 Moaynn, HaCTPOMKWN, CUTHabl N 3Ha4YeHUA

1.3.7 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,

KOTOpOE He 3aBUCUT OT MaHesn ynpaBiaeHns yCTPONCTBOM (CM. pyKOBOACTBO
nonb3oBaTens MO Smart view).
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa

1.3 Moaynu, HaCTPOMKU, CUTHabI U 3HaYeHUS

1.3.8 CyeTuuku cOpoca, 3HA4YEHUA U 3anNUcH
Py4Ho#M cbpoc
B meHto [PaboTa / CHpoc] MOXKHO:
¢ 0OHYNATb CYHETUYUKMY;
* yAanaTb 3anucy (HanpruMep, 3anncu o HapyLleHUsXx);

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

OnncaHnsa AOCTYMNHbIX KOMaHA cOpoca MOXXHO HAaNTU B OTAE/IbHOM AOKYMEHTE MoA
Ha3BaHneM «MRDT4 CrnpaBo4HOEe PYKOBOACTBO>.
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1 MRDT4 — guddepeHumanbHasa 3awmTa TpaHchopmaTopa
1.4 Be3onacHOCTb

1.4

52

be3onacHoOCTb

Ob6Limne nono>xeHms

OCTOPOXXHO!

Bce HacTpolikn 6€30MacHOCTU A0JIXKHbI BbIMOJIHATLCSA NOJIb30BaTe/IeM YCTPONCTBA
MRDT4! HacToATe/IbHO peKoOMeHAyeTCHA B KOHLLe npoLenypbl BBOAA B 3KCNayaTaLuio
MPUBECTN HACTPOMKM 6e30NacHOCTN B COOTBETCTBMNE C MECTHLIMU NPEeANNCaAHUSAMUN U
TpeboBaHUAMMN.

Ha MoMeHT nocTaBku ycTponctea MRDT4 MakCMManbHOE YAC/I0 HAaCTPOEK HAaXoaAMUTCs B
«OTKPbITOM» COCTOSIHUU, T. €. BCE€ OrPaHNYeHNs 4O0CTYyNa CHATbI. DTO NMO3BOsAET
UCKJTIOYNTb HEHYXXHbIE CNIOXKHOCTUY Npu BBOAE B 3KCryaTauuto. OgHako kKorga
ycTponcteo MRDT4 6yaeT 3anyLeHo, BepOATHO, NoTpebyeTcsa HECKOJIbKO OrpPaHNYnTb
[OCTyn. B yacTHoCTK Heobxoanmo ByaeT y4ecTb Crieayolme acneKkThbl.

Mo ymon4aHuto nogknaoyeHmne Smart view Kk MRDT4 yepes3 USB-nHTepdeinc paspeweHo
(6e3 naponsga), ogHako ceTeBor gocTtyn no TCP/IP oTKAo4YeH (CM. «MNaponn gns
noakatyeHnsa K Smart view»). Mo coobpa>keHnsam 6e3o0nacHOCTM peKkoMeHayeTCs
W3MEHUTb 3TN HAaCTPONKN Cpa3y Nocjie BBOAA YCTPOMCTBA B dKCMayaTaLmio.

OCTOPOXXHO!

HacToaTesnbHO peKoMeHAYyeTCs 3aMeHNTb CTaHAAPTHbLIE Mapoaun (> «1.4.2 Maponun no
YMOJI4aHWI0») Ha HOBble, COOTBETCTBYIOLLME YPOBHIO 6€30MacHOCTU NPUIOXKEHUS (CM.
=> «1.4.4 N3meHeHne naposien»), Hanpumep 3afaTb pPa3Hble Mapoan AN pa3HbIX
obnacTten /ypoBHen oocTtyna. 3T1o obecneymBaeT BO3MOXKHOCTb HAaCTPOMNKMN
WHOMBUOYaNbHOrO AOCTYMa AN pa3/InYHbIX FPYnmn rnojib30BaTenen.

0630p HacTpoek, cBsA3aHHbIX ¢ 6e30NacHOCTbIO

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

* OCTaBJ/ieHbl CTaHAapPTHbIE MapoJin ANda noaKMAtvYeHnaA (cm. I|=[> «1.4.3 Maponn gns
MOAK/0YEHMA K Smart view») nam n3amMeHeHbl Ha NoJ1b30BaTE/IbCKNE 3HAYEHUS;

* paspeLlueHo Nin nogkodeHne Smart view (cm. <> «1.4.3 JocTyn Yepes Smart
view»);

*+ Kakoe BbI6paHO NpaBo Ha nepektoyeHmne (cM. L=> «5.2 MpaBo Ha nepeknoyeHne»);

* KaKoii BbI6paH OXBaT NPV BOCCTAHOBAEHMUM 3aBOACKMUX HacTpoek (cM. 5> «Bo3spaT
K 3aBOJICKMM HaCTponKaM, cbpoc BCceX Maposens»).

[MONHbBIM CANCOK HAaCTpOoeK, AOCTYMNHbIX Ha 3TOW CTpaHuue, CM. B rnase «be3onacHoOCTb»
CMpPaBOYHOro PyKOBOACTBa K yCcTponcTBy MRDT4.

Korpa 6e3onacHocTb UT nmeeT NnpuHUMNManbHOE 3HaYEeHNE, PEKOMEHAYETCA NPOBEPUTDL
BCE 3TW HACTPOMKN NpK BBOAE YCTPONCTBA B IKCMJyaTaLnto, 0AHAKO C/erno nonaraTbCs
Ha HUX He cTonT. Ecnm nosib3oBaTeslb U3MEHUT Mapob A1a NnogkovyeHns Yepes USB,
HanpuMep, Ha «1», TO Ha 3TOM CTpPaHMLE NOABUTCA 3anucb «Maponb ansg USB-noakn.» =
«Onp. NoNb3.», 0AHaKoO 3PPEKTUBHOCTb NOAOOHON 3alMThl BECbMa COMHUTEBHA.
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa

1.4 be3onacHOCTb
CoobLeHuns no 6e3onacHOCTH

MNpefyCMOTPEH CreunanbHbil perncTpaTop CaMoAnarHoCTUKK, UMeHyeMblin CoobLieHns
0 camoamnarHocTuke. OH cobrpaeT BHYTpeHHME CO0bLEeHNS YCTPONCTBA Pa3INYHbIX
TUMOB, U B TOM 4ncsie 0 COBbITUSX, CBA3AaHHbLIX C 6€30MacHOCTbIO (HanpuMep, ecnu 6bin
BBELleH HEBEPHbIA Naposib). PekoMeHayeTCs BpeMsi OT BPEMEHM NPOoCMaTpPUBaTb 3TH
3anucu.

CoobuieHns no 6€30macHOCTU Tak)Xe MOXKHO NPOCMOTpPEeThb B BeTKe MeHo [PaboTa /
Be3onacHocTb / XKypHan 6e3onacHocTu].

1.4.1 CeTeBas be3onacHoOCTb
CBa3sb SCADA

CnepyeT OTMEeTUTb, YTO UCNoJib30BaHMe NpoTokonoB SCADA Bcerga COnpsi>KeHo C
onpeneneHHbIMM pruckamu. MogpobHyo MHHOPMALINIO MOXKHO HAaTK B TEXHUYECKOW
nmMTepaType.

be3onacHOCTb MHTpaceTHn

Ecnu uHTepdgenc Ethernet yctponctesa MRDT4 nogko4YeH K ceTU, TO NoJib3oBaTeslb
[OJKeH caMocToAaTeNlbHO obecnednTb Bce HeobxoauMble cpeacTBa A5 3allnThbl CeTU
KOMMNaHUW. B 4aCTHOCTN HeobXoAMMO rapaHTUPOBaTh, YTO BHELUHWA JOCTyN (T.e. U3
NHTepHeTa) K ycTponcTBy MRDT4 HeBo3MOXeH. O3HaKOMbTEChb C COBPEMEHHbLIMU
TexHonornamm (MexxcetesbiMu aKkpaHamu, VPN u T. n.)!
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1 MRDT4 — auddepeHumanbHasa 3awmTa TpaHchopmaTopa
1.4 be3onacHOCTb

1.4.2 Maponmu
Tunbl naponen
Maponn 6biBalOT ABYX TUMOB:

e [Mapoan onsa NoAKIYEHNS NO3BONAIOT YCTaHaBAMBaTb coeanHeHne ¢ pabo4nm
nporpamMMHbIM obecnevyeHnem Smart view. (CM. > «Maponu ana nogknoyeHuns k
Smart view».)

e [Maposan ypoBHA AoCTyna TpebyoTca ANa BHECEHUSA U3MEHEHUN B HAacTPOMKK. (CMm.
«[Maponun ypoBHA AOCTyNa».)

MpumevaHne. Maponu ANA NOAKAIOYEHUA BrepBble nosasnancek B sepcum HighPROTEC
3.6. MprYNHOM MOCAY>XXNJIO TO, 4TO, Ha4YMHasa C Bepcumn 3.6, BCe COeANHEHNSA Mexay
MRDT4 n Smart view cTann NOAHOCTbIO LUNGPOBATLCA C MOMOLLbIO COBPEMEHHbIX
KpUNTOrpaduyeckmnx anroputmoBs. (CM. Takxe l=> «1.4.3 Smart viewlNoako4eHme K »).

3afaHHble NAapPON XPAaHATCHA B NOCTOSAHHON NamMaTu MRDT4 n He yaansaTca npu
0OHOBJIEHMN MUKPOMPOrpamMMsbl (3TO OTHOCUTCSA K NaponsaM o6omx TUMNoB).

Maposn no ymosdaHumio

Mo ymon4yaHuio AN Bcex naposen (NoakJtoYeHns N ypoBHS A0CTYyMNa) NPoM3BoANTENIEM
yCTaHaBJIMBAlOTCS CTaHAapTHbIE 3HaYeHUs, He obecneyrBatlolle HUKAKOW 3allinTbl OT
HeCaHKLUMNOHUPOBAHHOIro AOCTYynNa.

e Maponn gna NogKAl4YeHUs, Kak NpaBnio, oCTaBAAIT NyCTbiMK (T. €. OHM BoobLLE
He 3anpalwnBatoTcs).

e [1n9 BCEX Maposien ypoBHSA A0CTyNa YCTaHaB/MBAETCSA CTaHOapTHOE 3HavYeHune
«1234».

LWTpagHOe BpeMs npu HeBepHOM BBoAe Naposs

BBopn HeBepHOro napons (He3aBUCUMO OT TOro, KAaKOM 3TO Napob, Naposb ANs
MOAKJIIOYEHNS NN NapoJib YPOBHSA AOCTYMa, U HE3AaBUCUMO OT TOrr0, Kak OCyLWeCTBAAICA
BBof4, Yepe3d UYM nnn Smart view) nHMumMnpyeT COCTOAHUE «LWTpadHOE BPeEMS».
Mporpamma MRDT4 Bce 6onbluee BpeMs 610KMpYyeT BBOA Naposs — A0 TeX Nop, NokKa He
6yneT BBEOEH BepHbI Maposib. 06 3Ton 6,10KMpPOBKe NosIb30BaTENS UHOPMUPYET
cneumnanbHoe coobuieHne. B neprop 6/10KMPOBKM 3TOT TalMep BAUSET TOJIbKO Ha BBOJ,

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

3abbITbI Naposab

Ecnu Ha)KaTb Knasuwy «C» BO BpeMs XOJI04HOI0 nepesanycka, 0OTKpoeTCcs AManiorosoe
OKHO cbpoca (nNpn ycnoBum, 4To OHO He BbIsI0 OTKKYEHO). B HEM MOXXHO COpoCUTbL BCe
Mapoan U BOCCTAHOBUTb 3HAa4YeHUs MO YMOHaHMIO (CM. > «1.4.2 Maponun no
YMOJIHaHUIO»).

CBefeH1s 0 AVNasioroBoM okHe obLero copoca cm. B pasgene => «Bo3spaT k
3aBOJICKMM HaCTpoWnkam, cbpoc Bcex naponemn».
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcopmaTopa

1.4 Be3onacHOCTb

1.4.3 Maponu pna nopknoyeHusa K Smart view
Smart viewl'lo,quoqeuue 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 onga oTkno4YeHuUa gocTtyna K Smart view NCroJib3yeTcd CaMO npuioxeHume Smart
view, To TEKyLLI,VIVI CeaHC aBTOMaTU4YeCKN NnpepbIBaeTCA.

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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* MopknioyeHue K yaaneHHOW ceTu — A58 NoAKAYeHna K Smart view 4yepes
Ethernet Hy>KHO BBeCTM «Naposb ANA NOAKOYEHUS K yAAaNeHHON ceTu» (No
YMOJTHaHWUIO OH HE 3aJaH, U 3TOT TMUN AOCTYNa N0 YMOMYaHUIKO OTKJ/IOYEH, CM.
«1.4.3 OocTtyn Yyepe3 Smart view».)

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

ObpaTnTe BHUMaHMe, 4TO Napoan AN1S MOAKIIOYEHWNS OTIMYAOTCS OT NapPoOsIEN YPOBHS
poctyna (cm. 5> «1.4.4 Beoa naponsi ¢ NOMOLLbI0 NaHen») cneayoLmmm
XapaKTepucTukamm:

* [laponn ona Nooko4YeHNss MOXKHO BBOOUTb U U3MEHATb TOJIbKO B Smart view (a Ha
naHenn N4YM yctponctea MRDT4 — HeT).

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

* B oT/Myne oT naposneit ypoBHa poctyna (=> «1.4.4 VismeHeHue naponeit») naponu
ONSA NOAKJII0YEHUA MOTYT coep>XaTb He TONMbLKO uugpsl 1, 2, 3, 4 n He nMerT
OrpaHMYeHns no AsanHe B 8 CMMBOJIOB (MOryT coaepXaTb 64 cnmBona u 6onblue).
Maponb 019 NOOKIOHYEHNS MOXKET NPeaCcTaBAATb COO0N NPON3BOJIbHYIO
rnocsenoBaTeNbHOCTDb NOObIX MevyaTHbIX cnMBO10B (KOHMKOA), BKOYasa npobensl.

Maponu no ymon4aHuio (Cm. > «1.4.2 Maponu no ymon4aHuio») He obecnevymsatoT
OOJDKHYIO 3alLUTY.

B uensix 6e30nacHOCTN HACTOSTENIbHO PEKOMEHAYETCS Cpa3y U3MEHUTb UX B
COOTBETCTBMM C MECTHLIMU HOPMaMU.

Mpn Heo6X0ANMMOCTU, MOXKHO BoObLLIE yAaIMTb BCE NMApOX, €C/IN 3TO AOMNYyCKaeT Balla
nonuTuka 6esonacHocTn. Torga naposv He 6yayT 3anpalinBaTbCs, U AOCTYN CTaHeT
MOJIHOCTbIO OTKPbITbIM. OZIHAKO Mbl HACTOSTE/ILHO HE PEKOMEHAYEM O0TKA3blBaTbCs OT
BCEX MapoJieil, 1 0CO6EeHHO OT CETEBbIX.
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1.4.4 Maponu ypoBHA AocTtyna

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

Ka)kabln HacTpanBaeMblil NapaMeTp MMeeT ypoBeHb 6e30nacHOCTK (Mam nHave —
o6nacTb/ypoBeHb A4ocTyna). OnucaHue ypoBHeit focTyna cM. B pasgene => «YposHu
JOoCTyna».

Mpexxae 4emM M3MEeHUTb HAaCTPOKY, Haf0 BBECTW Naposib, 4TOObI BOMTY Ha

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

BBon naposis ¢ nOMOLLbIO NaHeun

Ha naHenn NYM ycTponctea MRDT4 MOXXHO BBOAWTbL 1aposib 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 AOCTYrNa AOKEH NMPencTaBasTb cobon kKombuHauuwo unpp 1,2, 3nd un
UMeTb ONNHY He 6onee 8 ungp. Maponb He OONXKEH coaep)XaTb APYrUX CUMBOJIOB U MpuU
€ro BBOAE He MOryT UCMNO0JIb30BaTbCA APYrne KaaBuLLn.

Moateep>xaexune 6e3 BBoga napons

Q [Ons nonyyeHns obLiei NHhoPMaLIMM 0 MOATBEPXAeHUAX cM. pasgen >
— «MoaTBepxaeHus». CeegeHns o6 obnacTax/ypoBHAX AOCTYMa MOXHO HaWTU B pasgene
«YPOBHWU O0CTyMNa».

MRDT4-3.6-RU-MAN MRDT4 57



1 MRDT4 — auddepeHumanbHasa 3awmTa TpaHchopmaTopa
1.4 be3onacHOCTb

HaunHas ¢ HighPROTEC Bepcuun 3.6, noateBepanTb CAN MOXHO Ha>kaTueM Knasuim «C»
B TedeHue 1 cekyHabl. [MoapobHee cM. B pasfene > «1.5 [MoaoTBep)XxaeHne Bpy4vHyo
(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.

OCTOPOXHO!

Bbl 4O/TKHbI yﬁe,D,I/ITbCﬂ, 4YTO NnocJsie BBOAa B 3KCrJiyaTaluio BCe NMapoJin CHOBa
aKTUBUNPOBaAHLI. 3T0 03Ha4aeT, 4To BCce obnacTtu AO0CTYMNa OO0JI>KHbI ObITb 3aLLMLLEHbI
HadeXHbIMU NMapoaamn.

Woodward He HeceT HMKaKOW OTBETCTBEHHOCTU 3a tobbie TPaBMbl NN NoBpeEXAEHNA,
Bbl3BaHHbI€ OTKJ/IIOHYEHNEM 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 YpoOBHM AocCTyna

YpPOBHM JOCTYNa UMEDT ABYXHACTHYIO NepapXUYecKyto CTPYKTYpPY.

Maponb pykosognTensa (agMmHncTpaTop) obecnevynsaeT OOCTYMN KO BCEM NapaMeTpam u

HacTponKaMm.
Supervisor-Lv3
KoHdurypaumsa ycTtpoucTtea
9 Prot-Lv2 Control-Lv2
& %
Q'? HacTponku 3awuThbl HacTpownkun ynpaBneHus %0
& A
)
f PI 1 c [ ] 1 %\-
*
¢ Prot-Lv1l Control-Lv1 %
Y %
c,,i? Cbpoc/MoaTs DieMeHTbl yrpaBneHus ooo
Q L)
2
L RO S
%

Read Only-LvO

HPT 793

TonbKO ANA YTeHus

Puc. 3: JoCTyrHble ypOBHU/pa3peLleHNs AOCTyna.

B cnepytowen Tabnmue nokasaHbl 06nactu goctyna. ObpaTnTe BHMMaHME, 4TO Kaxkaas
obnactb goctyna TpebyeT oTAENLHOro Naponsa asTopusaummn. (OgHaKo Npu Bo3BpaTe K
3aBOACKMM HacTponkaM Ha ycTtponctese MRDT4 ond Bcex naposen ycTaHaB/INBaeTCA
elMHOe CTaHJapTHoe 3HaveHne, cM. => «1.4.6 C6poc Bcex naponeii».)

CuMmBON
obnacrtu

&

kL

MRDT4-3.6-RU-MAN

O6nacTb goctyna JocTtyn K:

Ha3BaHue ypoBHS YpoBeHb 0 obecnevynmBaeT OOCTYM TOJIbKO OJ1S YTEHUSA KO
poctyna (naHenb / BCEM HACTpPOMKaM 1 NapaMeTpaM YyCTPONCTBa. YCTPONCTBO
Smart view): BO3BpallaeTCs Ha 3TOT YPOBEHb aBTOMaTUYECKM Nocie

HaCTpPoOMKK nnn bespencrTeuns.
Read Only-LvO

Ha3BaHue ypoBHS
00CTyrna B CPaBO4HOM

PYKOBOACTBE:

«RO»

3anpoc naposad Ha 3TOoT Napoyib obecnedmBaeT AOCTYN K cOpocy n hyHKUMAM

naHenum / Smart view: noaTeepXXaeHusa. Kpome Toro, OH NO3BOJISET BbINOJIHATb
PYy4HbI€ CUrHaNbl TPUITEPOB.

Prot-Lv1l
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CuMmBON
obnacrtu

kL

EL

kL

60

Ob6nacTb goctyna

Ha3BaHue ypoBHS
00CTyrna B CPaBO4HOM
pPyKOBOACTBE:

«P.1»

3anpoc naposf Ha
naHenun / Smart view:

Prot-Lv2

Ha3BaHuve ypoBHS
[0CTyrna B CPaBO4YHOM
pPyKOBOACTBE:

«P.2»

3anpoc naposs Ha
naHenn / Smart view:

Control-Lv1

Ha3BaHuve ypoBHS
[0CTyrna B CpPaBO4YHOM
PYKOBOACTBE:

«C.1»

3anpoc naposs Ha
naHenun / Smart view:

Control-Lv2

Ha3BaHue ypoBHS
00CTyrna B CPaBO4HOM
PYKOBOACTBE:

«C.2»

3anpoc naposf Ha
naHenun / Smart view:

Supervisor-Lv3
Ha3BaHuve ypoBHS
[0CTyrna B CIPaBO4YHOM

pyKOBOACTBE:

«S.3»

JocTyn K:

3TOoT Napoyib obecnedmBaeT AOCTYN K cOpocy n hyHKUMAM
noaTBEPXKAEHNS. B 0ONO/HEHNE K 3TOMY, OH NMO3BONAET
VM3MEHATb HAaCTPOMNKW 3aLlLNTbl U KOHUrypauunto

auncrnietTyepa oTKAr4YeHNn4.

[aHHbIN Naposib AaeT paspelleHne Ha onepauunmn
nepeksoyYeHns (NepekstoYeHne KOMMYTaLMOHHbIX

YCTPOWNCTB)

[aHHbIM NapoJib AaeT pa3pelleHne Ha onepaumu
rnepekyeHus (nepekntoyeHne KOMMYTaLUOHHbIX
YyCTPONCTB). B fonosiHeHMe K 3TOMY, OH nMpefocrtasnaeT
OOCTYMN K HACTPOMNKaM KOMMYTaLNOHHbIX YCTPONCTB
(nepekntoyeHuto, 6510KMpoBKe, 06LWMM MapamMeTpam,

M3HOCY BbIKJIlOYaTENEeN...).

3TOT Napoyib obecnevymBaeT HEOrPaHUYEHHbIN OOCTYM KO
BCEM MNapamMeTpaM M HaCTPOMKaM YCTPONCTBa
(KOHUrypaLmm ycTponcTaa). 3To BK/OYaeT B cebs
njiaHUpoOBaHWe yCTPOMNCTBa, MapaMeTpbl yCTPONCTBA
(Hanpumep, oaTa n BpeMs), NapaMeTpbl y4acTKa,
rnapaMeTpbl 06CNY>XMBAHMA U NapaMeTpPbl JIOrNKW.

MRDT4
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ECcnm yCTpOMCTBO OCTAeTCA HEAKTUBHbLIM B PEXXMME HAaCTPONKM MapaMeTpPOoB B TEYEHME
onpeaesieHHOro BpeMeHu, 3agaHHoro nosib3oBatesieM (ot 20 go 3600 ceKkyHA), TO OHO
aBTOMaTUYeCKN NepexoaunT B pexxmm «Read Only-Lv0». Bce HECOXpPaHEHHbIE N3MEHEH NS
TepaTCS.

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 poctyna (Ha gucnnee otobpa>kaeTcs CMMBOJT OTKPbLITOrO 3aMKa). Ecnn goctyn
6onble He TpebyeTcs, BepHUTECh Ha YpoBeHb «Read Only-LvO».

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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OCTOPOXHO!

He ocTtasnante yctponctso MRDT4 6e3 npucMmoTpa, ecnam B Smart view nmeroTcs
pa3bnokmpoBaHHbIe o6nacTn foctyna. bnokMpynTe KOMNbOTEP HA BpeMS CBOEro
OTCYTCTBUA UK XOTA Bbl cOpacbiBanTe HAaCTPONKM AocTyna. Ons 3Toro ABakAbl
LWEeSIKHUTEe CMMBOJ1 3aMKa B CTPOKE COCTOSAHUSA PSAOOM C HUXKHEN rpaHuLLen okHa Smart
view nnu oTKporTe MeHIo [YCTponcTBO / BoCcCTaHOBUTL A4 NapaMeTpoB 3Ha4YeHue
«TONIbKO YyTeHue»] .
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1.4.6 Bo3BpaT K 3aBOACKMM HacTpoukaMm, cOpoc Bcex naponen
MNmeeTcs cneumanbHoOe AnanoroBoe oKHO «COpoc», B KOTOPOM MOXXHO BbibpaTb ntobon n3
cfiefyowmnx napamMeTpos:
* Bo3BpaT K 3aBOACKMM HAaCTpPOMKaM 1in
« COpoc Bcex naponemn.
[Ounanorosoe okKHO c6pocCa MOXKHO OTKpPbITb TONbLKO € NnaHenn N4YM (n Henb3a B Smart
view).
Haxxmute knasuwy «C» BO BpeMs X0JI04HOIM0 3anyCcka N yoep)XnsanTe ee, Noka He
MosSIBUTCA OManoroBoe okHo «COpoc».
Mo TeXHUYecKnm npn4YnNHaM 3TO ANaJZioroBoe OKHO <<C6pOC>> OOCTYMNHO TOJIbKO Ha
AQHIJIMACKOM fi3blKe (He3aBmMcnMMo oT peFVIOHaﬂbHOVI HaCTp0I7IKI/I A3blKa, KOTOpad 6yueT
. NCMNOoJIb30BaTbCA MO3>Xe, NnocJie 3alfnycka yCTpOVICTBa).

NmenTe B BNAY, 4TO AaHHOE ANAJIOFOBOE OKHO MOXXET COBCEM He oTobpaXkaTbCs, ecnun
OHO 6bIJ10 CneLnanbHO OTKIIIOYEHO (CM. HUXKE) nan ecnu Bbl OTKIIIOYEH NapaMeTp A4S
cbpoca Bcex naponen.

Bo3BpaT K 3aBOACKMM HaCTpoHKaMm

BynyT cbpolueHbl BCe HACTPONKKN MapaMeTpoB. Bce 3anucn bynyT yaaneHsl, a
CTAaTUCTUYECKNE 3HAYEHUA U CHETHYUKN — COPOLLIEHBI.

Nckno4veHne: cHeTUYmK 4YacoB pa60TbI COXpaHAETCA.

1. B onanoroBom okHe «Cbpoc» BbibepuTe «Bo3BpaT K 3aBOACKUM HAaCTPOMKaM».

= [NoABUTCA AMasloroBoe OKHO C BOMNPOCOM «BepHyTb 3aBOACKUE HAaCTPOMKK
YyCTPONCTBa M Nepe3arpysnTb?»

2. NMoaTBepanTe, HaXkKaB «[a».

= BylyT BOCCTAHOBJIEHbI 3aBOACKME HACTPOMKIM MO YMONYAHUIO, U YCTPONCTBO
nepesarpysuTcs.

Cbpoc Bcex napone#n

MO>XHO yOanuTb 3TOT NapaMeTp U3 ANaIOroBoro okHa «Cbpoc» no coobparkeHnsam
6e30nacHOCTU (CM. HUXe).

1. B ananoroeom okHe «Cbpoc» Bbibepunte «CHpoc BCeX Maponemns.

= [OSBNTCA OManoroBoe OKHO C 3anNpocoM noateepxaeHnsa «CobpocuTs BCe
naponu?»

2. MNopTBepavTe, HaXKaB «[a».

= YCTPOWCTBO 3anyCTUTCS CO CTaHOapPTHbIMK NaponsmMun (CMm. > «1.4.2 Maponu no
YyMOJTHaHUIO»).
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1.4 be3onacHOCTb

CTaHAapTHbIE NAaponu (cMm. > «1.4.2 Maponu no ymon4daHuio») He obecnevymsatoT
HNKAKOM 3aLUUNThI.

B uensix 6e30nacHOCTN HACTOSITENIbHO PEKOMEHAYETCS Cpa3y U3MEHUTb UX B
COOTBETCTBMM C MECTHLIMU HOPMaMU.

Hactponku 6e3onacHocTn

[ocTyn K gnanoroBoMy okHy «COpoc» MoxKeT BbITb OrpaHMYeH No CoobparkeHnsAM
6e3onacHocTu. C nomoLwubio NnapameTpa [MNap_ ycTp_/ be3onacHocTs / Mpoyee] «HacTp.
cbpoca ycTp.» MOXHO BbiIbpaTb AOCTYMNHbIe BapMaHTbl cbpoca.

e "3aBog. HacTp.", "Cbpoc nap.": poctynHbl 0ba NnapameTpa — «Bo3BpaT K 3aBOACKNM
HacTponkaM» n «Cbpoc naposens».

e Tosibko "3aBofd. HacTp.": AOCTYNeH TOJIbKO OAWH NapamMeTp «Bo3BpaT K 3aBOACKUM
HacTponkKam»,

e [leakTuB. cbpoca: nnanoroBoe okKHo «CHpPOC» OTKOYEHO.

OCTOPOXXHO!

Ecnv naponb yTpayeH n napameTp «COpoc BCcex Naposien» HeQoCTyMneH, TO
€AVHCTBEHHbIA cocob BEpHYTb BO3MOXXHOCTb YMNpaB/eHNsa — BOCCTAaHOBUTb 3aBOACKME
HacTponku yctponcts MRDT4 no ymonyaHuio. ECav 1 3TOT mapaMeTp OTKJ/I0YEH, TO
ycTponcTtBo MRDT4 HeobxoaMmo oTnpaBuTb B KoMnaHuto Woodward ¢ 3anpocoMm Ha
obcny>xmBaHume.
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1.5 NopTBepxaeHns

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.

* NuamBupyanbHoe NoATBEpP)XAEeHUe 03HavYaeT Ha3HavYeHne BHeLWHero curHana
rnapameTpy, XapakTepHOMY 019 O4HOM0 KOHKPETHOr0o 3aMKHYTOIF0 COCTOAHUSA
(Hanpumep, COWN 3, KoTopbIn OCTancsa Ha gucnaee).

ECnn Ha3Ha4YeHHbI CUrHaN akTUBMPYETCS, 3aMblkaHne nogTeep)xgaetcs (Cm.
pasgen > «1.5 NHovBnpyanbHoe NoaTBEP)XAEHNE 3aMKHYTbIX COCTOSAHUN»
HUXe).

* BHewHee noaTBep>XXAeHUe O03HavyaeT Ha3HavYeHne BHelWHero curHana
napamMeTpy, nMewuwemMy oTHoweHNne K HECKOJIbKUM COCTOAHUAM (Hanpleep, BCeX
can).

ECcnm Ha3Ha4YeHHbI CUTHaN aKTUBUPYETCS, MOATBEPXKAAETCSA CBA3aHHOE MHOXXECTBO
cocTosAHun. (CM. pasgen > «1.5 BHelwHee MOATBEPXKAEHNE» HUXKE).

* ABTOMaTM4YecCKoe noaTBep>XaeHue O3Ha4vyaeT, YTO 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 > «1.5 ABTOMaTU4Yeckoe nogTBEPXKAEHMNE» HUXKE).

« COBOKYMNHOE noaTBep>XAeHUue 03Ha4vaeT NoATBEPXKAEHNE BPYUHYO Cpa3y
HECKOJIbKUX 3aMKHYTbIX COCTOSIHUN.

CyliecTByeT HECKOJIbKO pa3HbIX NPAMbIX KOMaHA, KaX4asd U3 KOTOPbIX OTHOCUTCS K
KOHKPEeTHOMY MHOXXeCTBY COCTOSIHUN, KOTOPOE HY>XXHO MOATBEPAUTL (CM. pa3gen
> «1.5 CoBOKyMnHoe noaTeepxaeHune (c mnoMmoubto MO Smart view nnm naHenn
yNpaBAEHUNS)» HUXKE).

* NMoAaTBep>XXAeHne BPYUHYI0 — 0Cobblin cnocob oCyLLeCcTBUTL COBOKYMHOE
NOATBEPXXAEHVE NYTEM MPOCTOr0 HaXXaTUsi KHOMKK «C» Ha NaHenn ynpasieHus.

Tak NoATBEPXKAaeTCs Cpa3y HECKOJIbKO 3aMKHYTbIX COCTOsIHMIA. (CM. pa3gen L=>

«1.5 MoaTBep>XaeHne BPy4YHY (Ha>kaTueM KHomnku C Ha naHenu ynpaBaeHns)»
HUXe).
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1.5 NoaTeepxaeHus

06paT|/|Te BHWMaHMWE Ha TO, 4TO nNoaTBeEPONTb 3aMKHYTOE COCTOAHNE MOXHO, TOJIbKO
€CJIN CUIHaJl, BKJIIOYUBLUNN 3Ty HaCTpOVIKy, bonee He akTUBEH. DTO npaBunJio ABNAETCA
obwmm onsa Bcex TUMoB noaTBep>XOoeHunA.

Opyroe obuiee NnpaBuo COCTOUT B TOM, 4TO Npu HacTporike [Map_ycTp_/MNoatBepanThl]
«[unct cbpoc» = «HeaKT_» paboTaloT TOJIbKO NpsMble NOATBEPXKAEHNS BPY4HHYIO (

«1.5 MNogTBep>XAeHne BPYYHYHO (HakaTmem KHomnkm C Ha NaHenn yrnpaBiaeHns)») c
naHenn ynpasaeHus. NMoaTBepXXAEHUSA APYTMX TUMNOB, B TOM YNC/1€ COBOKYIMHbIE
MOATBEPXAEHMA C moMoLllbio MO Smart view (k> «1.5 CoBOKYMHOe noaTBep>xaeHue (c
rmoMolLubto MO Smart view nam naHenn ynpaBaeHus)»), MPOCTO UTHOPUPYIOTCS.

Bo BcsikoM ciyyae, cbpocC 3aMblKaHNSA ABONYHbBIX BbIXOLOB MOXHO BbIMOJIHUTbL TOJIbKO MO
OKOHYaHWKM oTCcYeTa TanMepa «t-Bblg BbIK/I».

NuguBunpyanbHoe nonTBep>XXaeHue 3aMKHYTbIX COCTOAHUNA

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

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

v Ha3Ha4eHHbIN
CWUrHan noaoTBep)xnaeT
COCTOSHNE OTAEes/IbHOro

can.

[Map_ycTp_/ OBon4H_BbiX_ /[ PenBbix Pa3 X x / LUBbix y] «[MoaTBEep>xaeHune»

v Ha3Ha4eHHbIN
CUrHan noaoTBep)xnaetT
COCTOSIHME OBOUYHOI O
BbIX0Oa «Yy» B OTCEKE
KX»,

[YnpaBneHue / PacnpepnennTtenbHbin WINT / PacnpeaenntenbHbln wnT [x] / Aucn oTkA]
«MoaKomMOTKN»

66

v Ha3Ha4yeHHbIN
CWUrHan noaTBep)xnaeT
KOMaHAy OTKJ/Il0YEHNS
KOMMyTaTopa
«PacnpegenuTtenbHbIn
WNT [X]».

MpumevaHne. B BeTBMN MeHI0 abCcTpakTHOe nMsa Moaynsa «PacnpenenntenbHbl WAT [X]»
He oTobparkaeTcs. BMecTo Hero nokasbiBaeTcst 0603Ha4YeHne KOMMYTaLWOHHOIo
YCTPONCTBA, Ha3HAYE€HHOE Ha CTpaHunue ynpasnaeHus (04HOJIMHENHasa cxema), To eCTb
HeyTo Bpogde «QAL» (Cm. > «5 OpgHoNMHeNHas cxemax.)

BHeluHee noaTBep>XaeHue

BHellHee noaTBep)XAeHME OTKOHaeTCa, ecnm Ang napameTpa [Map_ycTtp_/
NoateBepanTb] «AUCT cO6pOC» 3afaHO 3HaYeHne «HeaKT ». MNpu aToM BnokmpyeTca n
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1.5 NoaTBepxaeHus

noaTBepXXAeHUe Yepes KaHan obMeHa AaHHbIMKM SCADA (Hanpumep, No NpPoToKoJy

Modbus).

[Map_ycTtp_/MNoatBepauTsb] »MoaT CO«

v Ha3Ha4eHHbIN

CrHaJzl noaTBep>XXOaeT

cocTosiHue Bcex COWN.

[Map_ycTtp_/NoatBepauTsb] »MoaT PenBbix«

v Ha3Ha4eHHbIN
CUrHan nogTeepxxpaet
COCTOsIHNE BCex
pesieHbIX BbIXOL,0B.

[Map_ycTp_/MNoatBepauTb] »MoAaT CKA«

ABTOMaTu4yeckoe noareep>xgeHuve

v Ha3Ha4eHHbIN
CUrHan nogTeep>xxpaet
3aMKHYTOE COCTOSAHUuEe
curHanos SCADA.

Mpwn aBTOMaTMYeCcKOM noaTeepxaeHnn sce CAN, ona KOTOpbIX OHO BKJIIOYEHO,
MoATBEPXKAAOTCS NO aBaAPUNHOMY CUTHaly OAHOM U3 (PYHKUWIA 3alLUNTbl UK obLyemy
aBapuiHoMy curHasny, «3au . Tpes_».

9TO0 O3HaYaeT, 4YTO aBToOMaTMUYeckKoe noaTBep>XxaeHme cieayeTt HaCcTpanBaTb OTAOE/IbHO

ansa kaxgoro CIAW, cocTtossHne KoTtoporo byneTt

noaATBepP>XAaTbCA TaKUM o6pa30M.

[Map_ycTtp /CLO/WHO rpynna A/ CLO 1...7] «3aMKH_» = «aKT.,MOATB.NO aBapUWH.CUTI.>»

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

v COCTOSIHME Ka>Xa40ro
CIOWN c Taknm
3Ha4YeHNEM HACTPOWNKN
noaTBep)XAaaeTcs
aBapMNHbIM CUFHAN0M
0OHON N3 PYHKLMN
3allinThI.

CoBoKynHoe noaTeep>xaeHne (c nomowbio N0 Smart view nam naHenm

ynpasJsieHuns)

MpnmMmeyaHune. Kak y>Ke roBopusioch Bbille, A8 NOATBEPKXAeHUA ¢ nomoulbto MO Smart
view Heobxoaumo, 4Tobbl ona HacTponkun [Map_ycTp_/ MNoaTBepanTb] «uct cbpoc»
6b1710 3a4aHO 3HAYEHNE «aKT_».

Hanee npneBoadaTcsa LOCTYMHbIE MPsAMble KOMaH4bl MOATBEPXKAEHUS.

[PaboTa / MoaTBepanTh] «CA . CAU cuc-mbl NnoQTB. »

v lMoaoTBepanTb
COCTOSIHME
npepynpexaeHums no
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[PaboTa / MoaTeepanTts] «CA . CAU cuc-Mbl NOATB. »

CUrHany CUCTEMHOrO
can.

MpuMeyaHue. Bce BO3MOXXHbIe cUrHasbl cnctemHoro COW npnBooAaTcs B pyKoBOACTBE 10
oT/ajake.

[PaboTa / MoaoTBepanTb] «Cuc . MoagT CAO »

v Bce CIIN

[PaboTa / MoaTBepanTh] «Cuc . MoaT PenBbix>

v Bce peneiHble
BbIXOAbl

[PaboTa / MoaTBepanTb] «Cuc . MoaT CkA»

v Bce curHanbl SCADA

[PaboTa / MoaTBepanTb] «PacnpeaenntenbHbin WNT [x] . COpc KoMmOTKM»

v MopTBEPOUTDL
KOMaHAy OTKJI4YeHus
KOMMYyTaTopa
«PacnpegenuTtenbHbIn
WMt [X]».

MpumevaHne. B BeTBMN MeHI0 abCTpakTHOe nMA Moaynsa «PacnpenenntenbHbln WKT [X]»
He oTobparkaeTcs. BMecTo Hero nokasbiBaeTcsi 0603Ha4YeHNe KOMMYTaLWOHHOIO
YCTPONCTBA, HAa3HAa4YE€HHOE Ha CTpaHuue ynpasnaeHusa (04HOJIMHENHasa cxema), To eCcTb
HeyTo Bpode «QAL» (Cm. > «5 OpgHoNMHeNHas cxemax.)

[PaboTa / MoaTBepanTb] «Cuc . MoaT PenB UHo Cka KomOT»
v lMoaTBepanTb BCE v BCe pesienHble v Bce curHanbl SCADA v 1 BCe KOMaHAbI

can, BbIXO/bl, OTKJIlO4YEHUA.

C naHenu ynpasaeHUst MOXXHO MOJIyYUTb MPSAMON AOCTYMN K MeHto [PaboTa /
MonaTeepanTb] C MOMOLLbLIO KHOMKK «C» (cM. pasgen => «1.5 MoaTeepxaeHne Bpy4Hyo
(Ha>kaTnem KHomku C Ha NaHesnn ynpaBJIeHUs)» HUXKeE).

MoaTeep>xaeHune BPpy4HYIO (Ha>kaTneM KHonkun «C» Ha naHesnn ynpaBneHmv)

MonTBEPXOEHME BPYYHYIO C MOMOLLbIO KHOMKK «C» ByaeT AOCTYMNHO TO/IbKO Nocne
BbIXO[a N3 peXXMMa HAaCTPOMKK NMapaMeTpoB (MOCKOJIbKY B 3TOM peXxnme y OaHHOW
KHOMKW Apyras gyHKLUNa).

Ho BbInT B MeHto [PaboTa / MoaTBepAnTb] NO-NpeXXHeMY MOXXHO.
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1.5 NoaTBepxaeHns

MoaTBepXAaTb COCTOSAHUSA CUCTEMHbIX, Ha3Ha4YeHHbIX COW, curHanos SCADA, pesienHbIX
BbIXO00B N/UN OTNIOXXKEHHbIX KOMaHO OTKJ/IIOYEHNSA MOXXHO Ha>XaTUeM KHOMKM «C» Ha
naHesnun ynpasJieHns.

CyuiecTByeT ABa cnocoba NoATBEPXXAEHUS HaXKaTUEM KHOMKN «C».,

KpaTKkoe Ha)kaTue C rpoMeXyTOYHbIM BbIOOPOM: (KPAaTKNM) Ha)kaTMeM KHOMKW
«C» BblnonHseTcs Bxon B MeHto [PaboTa / NMoaTBepanTb]. TaM C NOMOLLbIO
MPOrpaMMHbIX KHOMOK BbIBUpPaloTCS 3/1eMeHTHI A4Na noaTBepxaeHus (COAW, cnrHansl
SCADA, penenHblie BbIX0Abl, KOMaHOa OTKJ/IIOYEHUS UM BCE BMECTe, CM. pa3gen
«1.5 CoBoKymnHoe noaTeepxageHuve (c nomouwbto MO Smart view nnm naHenun
yrnpaBaeHus)»). 3aTeM criegyeT Ha)KaTb KHOMKY C CUMBOJIOM «[ @ae€4YHbIN K0Y>».

Jonroe HaxxaTue C HeMe4/IeHHbIM MoO4ATBEPXKAEHNEM: 3N1eMEHThbI
noaTBep>XOakTCAa NPOCTbIM Ha>XaTUEM KHOMKN «C» (B TeyeHune 1 CEKyH,D,bI).

Bosee Toro, MOXXHO HaCTPOUTb, KaKne MMEHHO 3/1IeMeHThl ByayT NnoATBEPKAATbCA
«0OJITMM Ha)XaTuUem» (CM. HMXKe).

MapameTpom [MNap_ycTp_/ MoaTteepanTb] «M4T. kKnasuiieyi C» onpepenseTcs,
3/IEMEHTbI KaKNX MMEHHO KaTeropuin 6yoyT NoaTBEPXAATbCA «A0JITUM HaKaTUEM»
KHOMKKN «C»,

«Hnyero» — 6y,u,eT paGOTaTb TOJIbKO «KpaTKOe HaXXaTune», TO eCTb NoJib30BaTeJlb
6y,u,eT BCerga yKa3blBaTb KOHKpPeTHbIE 3JIEMEHTbLI OANA NoATBEPXOEHNA.

«MaT. CON 6e3 naponsa» — «A0JArMM HaxaTnem», NnpuTom 6e3 BBoAa napons, byayT
noaTBepxaatbca Bce CAW (3T0 3aBoACKasA HaCTPOMKa MO YMOYaHMIO).

«MNaTt. CON» — «gonrnum Ha>kaTnem» byayT noaTeepXaatbcs Bce COWN (Tonbko
6yneT nocTynaTb 3anpocC Maposis, CM. HUXE).

«Mat. CON n pene» — «[OArMM Ha>kaTuem» ByayT noaTBepxAaTbcs Bce COAN v
penenHble BbIXoAbl (TONbKO ByaeT NOCTynaTb 3anNpoC Naposis, CM. HUXe).

«[1aT. BCE» — «O0JITNM Ha)KaTnem» 6y,£l,yT noaoTBep>XAnaTbCA BCE 3aMKHYTbIE
3/1eMEeHThbI (TONbKO 6y)J,ET NMnoCTynaTb 3anpocC napoJid, CM. HnxXe):

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

° KOMaHOa OTKJI1lo4YeHus.

() Mpn nooTBEP)XOEHUUN MHONKATOPOB BCErga BbIMNOJIHAETCS NpoBepKa MHONKaTopos. Bce
MHOWKaTOpPblI B TeHeHne CeKyHAbl MUIratOT KPpaCHbIM, 3aTEM B Te4eHNe CeKyHObl —
3€J1EHbIM.
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' O6paTnTe BHUMaHWe, 4TO A1s TUMNOB (BPYYHYIO N COBOKYMHOI0) NOATBEP)XAEHUSA (KpoMe

«Huyero» n «Mat. COWN 6e3 napond») MoOXXeT MOCTYNUTb 3anNpocC Ha BBOA AENCTBYIOLLEro
naposis osid ypoBHSA AOCTYyra.

Ha cny4a BO3HMKHOBEHUSA HEOOXOANMMOCTN MOATBEPXKAATb COCTOAHUS penenHbIX
BbIX040B, curHasoB SCADA n KoMaHAbl OTKJ0YeHUA 6e3 BBOAa NapoJsisd NMpeayCcMoTpeHa
BO3MOXXHOCTb OCTaBWUTb MYCTbIM MOJIE€ NMaposia oS8 YPoBHA «Prot-Lvl». EcTecTBEeHHO, 3TO
MOXXET MPeACTaBAATb NOTEHLUMaNbHYIO Yyrpo3y 6e30macHOCTY, Tak YTO MNONb3yNTECh 3TOMN
BO3MO>XHOCTbIO C OCTOPOXHOCTbI0. ObLLMe CBeAEHMS O NapoJIsX N COOBparKeHnax
6e3onacHocTu cM. B rnase 9> «BesonacHocTb».
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1.6 N3mepsemble 3Ha4YeHUs

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

[nsi nogaBneHns WyMa B U3MEPEHHbIX 3HAaYeHUNAX, BJIN3KNX K HYJIt0, 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

®a30Bble yribl BEKTOPOB TOKa U Harnps>XXeHna onpenenstoTcsa 13 OCHOBHOWN
COCTaBAsAOWEN N BCerga OTHOCATCH K onpeanesieHHoOMY KOHTPOJIbHOMY BEKTOPY.

KOHTPO/IbHbIN BEKTOP 0OLIYHO ABNAETCSA NepBbIM KaHasIoM Hanps>XeHus, Hanpumep UA
nnn UAB (B 3aBUCUMOCTU OT TOr0, KOTOPbIA N3 HUX N3MEPSETCSA HAaNpsaMyto — CM. TakxXe
HacTpounky napameTpa [CucTtlMap / TH] «TH coea».)

OfOHako ecnm aMnAnTyda KOHTPOJIbHOMO BEKTOpPa CTaHOBUTCA C/INLLKOM Masion, TO B
KayeCcTBe KOHTPOJIbHOrO BEKTOPA NCMOJIb3yeTCa CeyoWwmnii BO3MOXHbIAN KaHan
n3mepenuns, Hanpumep UB nnm UBC) n T.4.

Ecnu Hanpsa>xeHnsa Bcex Tpex a3 CTaHYyT 04eHb HU3KUMU UIWN, eC/IN B 3alLMTHOM
YCTPOMNCTBE HET (PYHKLUNM U3MEPEHNS HaNPSAXKEHUS, TO NepBbI BXOA ANS N3MEepPEeHUS
ToKa Ih.A (nepBo NnaThl ANA N3MEPEHUS TOKa, HanpuMmep cnoT X3) NCnosb3yeTcsa B
KayecTBe KOHTPOJIbHOIro BeKTopa. Ecnn oH TakxXe HeucrnpaseH, MRDT4 nepeksntoyaeTcs
Ha I.B, 3aTeM Ha I¢.C, nocne 3Toro Ha NepsbIi BXOA U3MEPEHUs TOKa BTOPOWN NnaThl
n3MepeHnsa ToKa, ecyim OHa CyLlecTBYyeT, N T. 4.
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1.6 amepsieMble 3Ha4YeHUs

Mo onpenesieHNI0 KOHTPOJIbHbLIA BEKTOP nMeeT (ha30Bbi yron 0°.
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcdopmaTopa

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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* «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

Cwm. pasgen 5> «CuctemHble aBapuitHble cUrHanbI».
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1 MRDT4 — gundpdepeHumanbHasa 3awmTa TpaHcdopmaTopa

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.

Onsa Smart view Tpebyetca MK ¢ onepauunoHHon cuctemonm Windows (7, 8.x nnm 10).

TpebyeTca TakXxe coeguHUTeNbHbIN Kabenb gna npaMmoro nogkntodeHns MRDT4 k MK.
ITOoT Kabenb noakoyaeTcsa K pasbeMmy USB n paszbemy «Mini B» Ha MRDT4 (cM.
Takxel=> «NHTepgenc MK — X120»). CoeanHeHne MOXKHO Tak>Xe YCTaHOBUTb Yepes
Ethernet (TCP/IP), ecnn 3To [ONyCKaeTCs XapaKTEPUCTUKAMN CETU, eC/in 3aKa3aHHoe
cTponcTteo MRDT4 ocHalleHo nHTepgencom Ethernet (s> «Kopbl MPOTOKOJ1a CBA3UN»,
«BbnaHK 3aka3a yCTPOoMCTBa») U ec/in Ha NaHenun yxxe 61 3agaHbl HeobxoaMble
HacTpounku TCP/IP (IP-agpec, Macka nogceTu, LWo3).

3awmuieHHasa CBA3b
B uenax 6e3o0nacHOCTN BO3MOXXHOCTU CBA3K Mexay Smart view u MRDT4 moryT 6biTb
orpaHuyeHbl. bonee Toro, NogKMOYEHNE YCTaHABIMBAETCS TOJIbKO MOC/e BBOAA Napons

ans noaknoyeHns. bonee noapobHo cM. B rnaBe «be3onacHoOCTb» (s> «[Maponn ons
noaKJtYeHUs K Smart view»).,

1.9 DataVisualizer
DataVisualizer — nporpamMmma ans npocMoTpa hopM CUrHaNO0B U 3anucemn o cobbiTusax.
OHa aBTOMaTU4YeCKN yCTaHaB/IMBaeTCs BMeCTe C nporpamMMmon Smart view. Ee MOXHO
MCnosib30BaTh N Kak CTaHOApPTHOe cpeacTBo npocMoTpa ansnos COMTRADE.

® OTKprTVIe N NMPOCMOTP 3arpy>XeHHbIX CUrHaJioB

* HacTpoWka KaHajla CUFHAJIOB 1 BUAOB, B TOM YUCJIEe HAJIOXKEHUS KAHAJI0B 1
npubnnxxernmns

e [MocnepoBaTesibHLIA @aHa/IN3 TOYEK AAHHbIX U BbiICTpanBaHNE KaHaJ10B
OT06pa)KaeMbIX aHaJIoroBbIX CUrHaIOB B COOTBETCTBUN C 3aMMCAHHON JIOrNYECKOW
CXeMomn BHYTPEHHEr o pene.

e CoxpaHeHMne HaCTpPOeK OKOH (CHMMKN) 1 NeYaTb 418 OTYeTa
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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

BHeLwHn Bug — 19 nronMoB

' O6beM (rnybmHa) ceobooHOro NpocTpaHCcTBa, Heobxoaumoro ansa cuctembl SCADA,

3aBUCUT OT cnocoba ee nogkao4eHNs. Tak, HaNpUMep, ecan UCNosib3yeTcs pas3bem D-
Sub, Heo6x0AMMO y4ecTb AJIMHY COOTBETCTBYIOLLEN BUIKM MPY onpeneneHnn rny6buHsi.

BHewHWI BUA, NpUBEAEHHLIN B AAHHOM pa3aesie, OTHOCUTCA TOIbKO K 19-A10MMOBbLIM
YyCTPONCTBaM.
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2 ObopypoBaHue
2.1 Pa3MepHble YepTexu
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Puc. 4: Koprniyc B2: BHewwHwui Bug (19-4t0ViMOBbIE YCTPOVICTBa). (Bce pa3Mmepsbl yKa3aHhbl B
MUJIJIMMETPAX, 3@ UCKJIIOYEHUNEM Pa3MepPOB B KBaApPaTHbIX CKObkax — [aAtovimMbi].)

BHeLUHNA BUA — BepcHsa ¢ 8 KHonKamMu

B 3aBucumocTuM oT crnocoba nogkntoveHus, cBoboaHoe NPoCTPaHCTBO (FraybuHa), KoTopoe
Tpebyetca ansa cuctembl SCADA, pasnnyaeTtcs. Tak, HanpuMep, ecyaiv UCMoJsib3yeTcs
pa3beM D-Sub, HeobxooMMO y4eCTb AJIMHY COOTBETCTBYHOLLEN BUJIKWN MPU OnpeaesneHnmn
rnybunHbl.

CxeMa yCTaHOBKM, MpUBEAEHHAsA B AaHHOM pa3fene, OTHOCUTCA TOJIbKO K YCTPOMCTBAM C
8 kHoNkKaMu Ha nepegHen naHenn NYM. (KHonku «INFO», «C», «OK», «CTRL» n 4
MPOrpaMMHbIE KHOMKN).
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Puc. 5: Kopriyc B2: BHeLwHuy Bug (yCTpoKcTBa ¢ 8 KHornkamu). (Bce pa3Mmepsb! yKa3aHbl B
MWJIJIMMETPAX, 3@ UCKJIIOYEHUNEM Pa3MepPOB B KBaApaTHbIX CKObkax — [aAtovimMbi].)

CxeMa YCTAQHOBKMA — BepcCcus c 8 KHonkamu

[la)ke ecnn BCNoMoraTesibHOe HanpsiXXeHne OTKJIIYEHO, Ha CoOeANHUTENbHbIX
NpPMCNocobIeHNAX MOXKET COXPAaHATLCA OMACHOE HamnpsXXeHue.

CxeMa yCTaHOBKM, MpUBEAEHHAsA B AaHHOM pa3fene, OTHOCUTCSH UCKIOYNTENBHO K
YyCTPOMNCTBaM C 8 KHonkamu B nepenHen 4actm NYM. (KHonkn «INFO», «C», «OK», «CTRL»

M 4 NporpamMmMHbIe KHOMKM).
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[8,37] Milimeters - Milimet
197 [ Inches - Cale]
[7,76]
184
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1242 160 168,6 183

Frontplatte (4891 [6,30] [664] [7,20]

Frontplate
Panel przedni

HPT 711

Puc. 6: Boipe3 geepubl B Kopriyce B2 (Bepcusi ¢ 8 kHorikamu). (Bce pa3mepbl yka3aHbl B
MUWJIJTMMETPAX, 3a UCKJIDYEHUEM Pa3MepPOB B KBaApPaTHbIX CKoObkax — [AtoviMbl].)

OCTOPOXXHO!

CobnoganTte oCTOPOXKHOCTbL. He 3aTArnBanTe KpenexxHole ranku pesne (ranku M4, 4 mm)
C/IMLLKOM CUbHO. MNMpoBepanTe MOMEHT 3aTAXXKW C MOMOLLbIO ANHAMOMETPUYECKOr0o
kno4a (1,7 Hm [15 dyHT-gonmoB]). YpesmepHas 3aTaXKKa KpenexHbIX raek MoxeT
MPUBECTU K TENECHbIM NMOBPEXAEHNAM WX K NOJIOMKE pere.
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2 ObopynoBaHue
2.2 YcTponcTtBo MRDT4 — ycTaHOBKa U NOAKJOYEHNE

2.2 Ycrpouctso MRDT4 — ycTtaHOBKa M nogkKJsovyeHue

2.2.1 3a3zeMneHue

Kopnyc cnenyeT TwaTeslbHO 3a3eManTb. MNoacoeanHnTe 3a3emMnsatowmn kabenb
(3aWwmTHOE 3a3emeHune: niaowanb ceyeHns 4-6 mm2 [AWG 11-9], MOMeHT 3aTsXku 1,7
Hm [15 dyHT-A0MMOB]) K KOpNyCy BUHTOM, MOMEYEHHbLIM CMMBOJIOM 3a3emMJsieHns (Ha
3a4HeNn NaHenn yCTponcTBa).

Kpome Toro, oTaenbHoe 3asemMieHune (paboyee 3azemneHne: MuH. 2,5 mm2 [=AWG 13],
MOMEHT 3aTsXkn 0,56-0,79 Hm [5-7 chyHT-aorMoB]) TpebyeTca ona naatel nuTaHus. Ans
ornpefesieHNa COOTBETCTBYOLLEro pa3beMa cM. Tabnuuy «O6o3HavyeHne pa3beEMOB» B
pa3sgene «DI-4 X — nuTtaHue v undpoBbIe BbIXO4bI».

Bce cuctembl 3a3eMsieHns (3alnMTHOE U paboyee 3a3eMNeHNs) AOSIKHbI ObITb
HU3KONHAYKTUBHBLIMU (T. €. BbITb MaKCMMaNbHO KOPOTKUMU) U (eCcnn MPUMEHNMO)
COOTBETCTBOBATb rOCYyAapPCTBEHHbLIM CTaHOApPTaM.

OCTOPOXHO!

3TN yCTpOVICTBa O4eHb BOCMNpPpUnMMYmMBLI K BO34ENCTBMUIO IJ1IEKTPOCTATUYHECKNX Pa3pAanoB.
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2.2 YcTponcTtBo MRDT4 — ycTaHOBKa U NOAKJOYEHNE

2.2.2 O630p CNOTOB — rpynnbl COOpKMu

B cooTBeTCcTBMU C TpeboBaHNAMN 3aKa3yMKa YCTPONCTBA YKOMMIEKTOBaHbI MOAYJIbHO
(no komaM 3aKa3a). B KaxxabIl N3 pa3beMOB MOXKET BCTpauBaThbCA rpynmna cbopku. Huxe
rnoka3aHbl 0603Ha4YeHUS KJIEMM N Pa3beEMOB, COOTBETCTBYIOLLME OTAESIbHbIM FpynnaMm
cbopkun. To4HOE MeCTO YCTaHOBKWN OTAESIbHbIX MOAYNEN onpeaenseTcs no cxeme
coeiMHeHMs, KoTopasa 3akpernieHa Ha BepxHen naHesan yCTPONCTBa.

I'lepe,qmm naHeJb

Ha nepenHen naHenn MRDT4 nmeeTtca nHtepgenc USB, KOTOPbIN MOXXHO MCMO/b30BaTb
0Na yCTaHOBKM coegnHeHus ¢ MO Smart view oasa HacTpoek.

e csioT X120

3aaHAaAa naHeJsb

cnotl cnot2 cnoT3 cnoTt4 cnoT5 cnoT6
X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104
L] L) g

Puc. 7: Kopriyc B2 — nipuHUunnuaibHas cxema

cnoTt X1 cJioT X2 cnoTt X3 cjioT X4 cnoTt X5 cnoT X6

cnot X100 cnot X103 cnot X103 cnoT X104
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2.2.3 Koabl NpoTOKOJ1a CBA3M

2 ObopynoBaHume

2.2 YcTponctBo MRDT4 — ycTaHOBKa 1 NOAKJIIOYEHME

B cnenywouien Tabnvue nepevncineHsl 6ykebl «[apaMeTpoB CBS3U» U3 KOAa 3aKa3sa (CM.
«BnaHK 3aKasa yCTPOMCTBa»), a TakXKe COOTBETCTBYOLLNE NHTEPdENCHI 1
MPOTOKOJIbl CBSI3U, KOTOPbIE AOCTYMHbI C J@HHLIM BapuaHTOM 3aKas3a.

# WMurepdenc

B RS485 / pa3bemsbl

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

o[ 000 0]

123456

C Ethernet 100 M6uTt/c / RJ45

> «Ethernet — RJ45»

L]

D onToBo/IOKOHHOE coeanHeHne / pa3bem ST

> «Profibus DP/Modbus® RTU/IEC
60870-5-103 4yepe3 oNTOBOJIOKOHHOE
coefvHeHne»

RxD TxD

E RS485/D-SUB

> «Profibus DP 4epe3 D-SUB»

o0

F OMTOBOJIOKOHHOE coeAnNHEHnE / pa3bemM ST

> «Profibus DP/Modbus® RTU/IEC
60870-5-103 4yepe3 oNTOBOJIOKOHHOE
coefvHEeHne»

RxD TxD

G RS485/D-SUB

> «Modbus® RTU/IEC 60870-5-103 yepes
pa3bem D-SUB»

MRDT4-3.6-RU-MAN

MRDT4

AocTynHble NPOTOKOJ1bI CBA3H
be3 npoTokosia

Modbus RTU, IEC 60870-5-103, DNP3.0 RTU
> «Modbus®»

L=~ «IEC60870-5-103»

=~ «DNP3»

Modbus TCP, DNP3.0 TCP/UDP, IEC 60870-5-104
<> «Modbus®»

=~ «DNP3»

5> «IEC 60870-5-104»

Profibus-DP

L=~ «Profibus»

Profibus-DP

L=~ «Profibus»

Modbus RTU, IEC 60870-5-103, DNP3.0 RTU
> «Modbus®»
> «IEC60870-5-103»

> «DNP3»

Modbus RTU, IEC 60870-5-103, DNP3.0 RTU
s> «Modbus®»
s> «IEC60870-5-103»

> «DNP3»
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# WNHtepdenc

020

B  Ethernet 100 M6buTt/c / Rj45

> «Ethernet — RJ45»

L]

I RS485 / pa3bemel

> «Modbus® RTU/IEC 60870-5-103 4epes
RS485»

(o] 1]

JO 00l
345 6

Ethernet 100 M6uT/c / RJ45

> «Ethernet — RJ45»

L]

K  Ontuyeckuvi pa3vem Ethernet 100 M6uT/c/
AyrniaekcHbii pa3bvem LC

s> «Ethernet/TCP/IP yepe3
OMNTOBOJIOKOHHbIN Kabenb»

RxD TxD

L onTu4yeckuvi pabem Ethernet 100 M6uT/c/
AyrniaekcHbii pa3bem LC

s> «Ethernet/TCP/IP yepe3
OMNTOBOJIOKOHHbIN Kabenb»

RxD TxD

T RS485 / pa3bemel

> «Modbus® RTU/IEC 60870-5-103 yepes
RS485»
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,ﬂocrynnble NMPOTOKOJIbl CBA3HU

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

> «IEC 61850»
s> «Modbus® »
=~ «DNP3»

> «IEC 60870-5-104»

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

> «Modbus®»

> «DNP3»

s> «IEC 60870-5-104»

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

> «IEC 61850»
s> «Modbus® »
l—> «DNP3»

> «IEC 60870-5-104»

Modbus TCP, DNP3.0 TCP/UDP, IEC 60870-5-104
<> «Modbus®»
=~ «DNP3»

5> «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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2 ObopynoBaHume
2.2 YcTponictBo MRDT4 — ycTaHOBKa 1 NOAKJIIOYEHME

# WHtepdenc AdocTynHble NPOoTOKOJbI CBA3U

00000 S] L «IEC60870-5-103»
5 6

1234 > «Modbus®»
Ethernet 100 M6uT/c / RJ45 > «DNP3»
> «Ethernet — RJ45» > «IEC 60870-5-104»

s> «IEC 61850»
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2 ObopypoBaHue
2.2 YcTponcTtBo MRDT4 — ycTaHOBKa U NOAKJOYEHNE

2.2.4

86

YcnoBHble 0003HaYeHun dNIeKTpniecCcKux cxem
30ecb NnpuBeAeHbl YCN0BHbIE 0603HAYEHNS pa3INYHbIX TUMOB YCTPOMCTB, Harnpmumep
3aluunThl TpaHcopMaTopa, ABUraTens, reHepaTopa U T. N. No3TOMY Ha KOHKPETHOMN
3N1eKTPUYECKON CxemMe A8 YCTPONCTBa MOrYT NPUCYTCTBOBaTb He BCe 0003Ha4vYeH .
« FE — nogkntoyeHune Kk paboueMy 3asemneHunio (cM. pasgen > «3azemnenne»)
* [lMTaHne — NoaKJYeHne K BCNOMOraTeslbHOMY UCTOYHUKY MUTaHUSA
* |p.A — Bxop ca3Horo Toka .A (B HEKOTOPLIX CTpaHax o6o3HavaeTcs Kak L1)
* |p.B — Bxop ca3Horo Toka ¢.B (B HekKoTopbIx cTpaHax o6o3HavaeTcs Kak L2)
¢ |¢p.C — Bxopg cha3zHoro Toka ¢.C (B HEKOTOPbIX CTpaHax o6o3HavyaeTcs Kak L3)
* 3lo — Bxop TokKa yTeykn Ha 3eMJIto
e Ip.AWL ... Ip.C W1 — Bxoa pa3zHoro Toka .A...¢p.C, cTopoHa obMoTKuM 1
e . AW2 ... Ip.C W2 — Bxoa pa3Horo Toka ¢.A...dp.C, cTopoHa 06MOTKM 2

e 3lo W1, 3lo W2 — BXxOpA TOKa yTeYKUN Ha 3eMJIt0, CTOPOHa 06MOTKM 1/2

* UA — Hanps>xeHue mexnay ¢ason L1 n HenTpanblo (B HEKOTOPLIX CTpaHax
obo3HavaeTcsa Kak «UA»)

¢ UB — Hanps»xeHue mexnay da3on L2 n HenTpasnbio (B HEKOTOPbLIX CTPaHax
obo3HavaeTCa Kak «UB»)

¢ UC — Hanpsi>keHune Mexnay da3on L3 n HenTpanblo (B HEKOTOPLIX CTpaHax
o6o3HavaeTca Kak «UC»)

* UAB — nuHenHoe Hanps>keHne Ul2 (B HEKOTOPbIX CTpaHax ob03HavYaeTCcs Kak
«UAB»)

¢ UBC — nunHenHoe Hanpsi>xeHne U23 (B HEKOTOPLIX CTpaHax 0603HavYaeTcs Kak
«UBC»)

¢ UCA — nnHenHoe Hanps>xeHne U31 (B HEKOTOPLIX cCTpaHax 0603HavYaeTCs Kak
«UCA>»)

* VX — 4yeTBepTbI M3MEepUTENbHbIN BXOA A5 NU3MEPEHNS OCTAaTOYHOr0 HaMpPsXKeHNS
WM MPOBEPKUN CUHXPOHM3ALNN

e LUBbix — BbIXOogHOEe pene (uncpoBble CUrHasbl)

* HET / NC — HOpMasibHO Pa30MKHYTbIN / 3aMKHYTbIN KOHTAKTHbIA BbIXOZ,
e LUBx — uuncpoBomn Bxonq,

¢ COM — obuee noakntoyeHmne ungpoBbiX BXOO0B

¢ Out+, AHanor BbiX — aHanorosbi Bbixoq + (0/4...20 mA nnmn 0...10 B)

¢ |In-, AHanor BXx — aHanorosbin Bxon (0/4...20 MA nnamn 0...10 B)

* H_3 — He coeguHeHo

e HE NCIOJIb3OBATb — He ncnonb30BaTb
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MRDT4-3.6-RU-MAN

2 ObopynoBaHue

2.2 YcTponictBo MRDT4 — ycTaHOBKa 1 NOAKJIIOYEHME
KC — KOHTaKT caMOAnarHOCTUKKN
GND — 3a3eMJsieHue
JKpaH BY — 3kpaH coegnHnTensHoro kabens

OnT_ Kabenb — ONTOBOJIOKOHHOE COeANHEHME

Only for use with
external galvanic
decoupled CT’s.

See chapter

Current Transformers
of the manual!

— TOJIbKO AJ19 UCMN0JIb30BaHMA C BHEWHMMN TT C rajibBaHN4YeCKomn

pa3Bsa3kon. CM. rnaBy «TpaHchopMaTopbl TOKa» pykoBoacTBa. CM. pa3gen o> «TI
— CTaHAapTHas BXOA4HasA njaTa U3MepeHns TOKOB pa3bl U 3aMblKaHWA Ha 3eMJ110».

* Caution

A Sensitive

Currentinputs | — BHpMaHMe! YyBCTBUTEJIbHbIE BXOAbl U3MEPEHUNS MaibiX TOKOB CM.
pasgen s> «Tls — nnaTa N3MepeHNsa TOKOB (ha3bl N MasibiX TOKOB 3aMblKaHUSA Ha
3eM10»,
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2 ObopypoBaHue
2.3 Cnot X1

2.3 Crnot X1

* MJiaTta NMTaHUsa C ULMPPOBLIMK BXOLAMU

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

Puc. 8: 3aaHsas 4acTb yCcTpovicTBa (Ca0TbI)

Twvn nnaTbl MUTAHUA N KONNYECTBO LN POBLIX BXOL0B, NCMOJIb3yeMbIX B IAHHOM CJl0Te,

3aBUCKT OT TUMa 3aKa3aHHOro yCTponcTBa. O6beM PYyHKLMA B pa3/INYHbIX BaprMaHTax
oT/An4aeTcs.

HocTynHble rpynnbl cOGOpKM B JaHHOM CJlOoTe:

e LUBx-8 X1: gaHHasa rpynna cbopkm COCTOMT U3 LWINPOKoAMana3oHHOro 6a1oka

NUTaHNA, ABYX He3a3eMJIeHHbIX LM(POBbIX BXOA0B 1 6 LMEPPOBbLIX BXOO0B
(crpynnupoBaHHbIX).

[ocTyrnHble KOMBMHALMM MOXKHO MOYYUTb MO KOAY 3aKa3a.
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2 ObopynoBaHue
2.3 CnoT X1

2.3.1 DI8-X — nuTtaHue u uudpoBbie BXoAbl

MoMmnMo kabens 3a3eMsieHUs Ha Kopnyc (3aluTHOe 3a3eMieHune, cM. pasgen >
«3a3emsieHue») caegyeT NoACOeONHUTL AOMONHUTENbHbIA Kabesib 3a3eMNEeHNA K naaTe
nuTaHna (pabodvee 3asemneHue: MuH. 2,5 MM2 [= AWG 13], MoMeHT 3aTsxKun 0,56-0,79
Hm [5-7 cdyHT-AonmMoB]).

HaHHbIN Kabenb 3a3eM/IeHMA MogKAYaeTCcsa K pa3bemy Ne 1, cm. <<|E[> Puc. 9» Huxe.
Bce cnctembl 3a3emsnieHns (3awinmTHoe U paboyee 3a3eMeHns) 0OKHbI ObITb

HU3KOUHAOYKTUBHBLIMU (T. €. 6bITb MAaKCMMaNbHO KOPOTKUMU) U (eCNn MPUMEHNMO)
COOTBETCTBOBATb NOCYAapPCTBEHHbLIM CTaHAApPTaM.

ObecneybTe HagNeXalmin MOMEHT 3aTAXKN (CM. CXeMY).

NMonepeyHoe cevyeHne coeguHeHnnm: MuH. 0,25 mm? (AWG 23) ... makc. 2,5 mm? (AWG 14) c
06>XMMHOM BTYnKon nnn 6e3 Hee.

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

HPT_Z13
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2 ObopypnoBaHue

2.3 Cnot X1
rd
1 S
" ®YHKLMOHAIbHOE 3a3eMJieHne
2 | L+ MuTtanue
3 L
4 H_3
5 [ com
6 1 LI Bxlﬁ
7 COM2
8 _J_Lﬁxzﬁ
9 CcoM3
10 [ coMm
11 LBx3
12 LiBx4
13 [~ uBx
14 [ uBx
15 [ uBx
16 [ UBx
17 [ -
18 — -
Puc. 9: Pa3bemMsbl
LLBx-8P X

DyYHKLUNOHaNbHOE 3a3eMiieHne

UBx8 .

1817161514 13121110 9 8 7 6 5 4 3 2 1

SO00000000000000000|s]

Puc. 10: IneKTpoMexaHn4Yeckas agpecaumns

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

* LWECTb UNMPOBbLIX BXOA0B, CrPYNMMPOBAHHbIX;

90 MRDT4

HPT 14

HPT_Z15

MRDT4-3.6-RU-MAN



2 ObopynoBaHue
2.3 CnoTt X1

* [ABa LKU(ppOBLIX BXOOA, HE CTPYNMNNPOBAHHbLIX.

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

BcnomMoraTtesibHbIH UCTOYHUK Hanps>xXeHuns
* BcnomoraTesibHble BXOAbl HANPS)XEeHUs (LlJVIpOKO,EI,VIaI'Ia3OHHOFO 610Ka NUTaHns)
ABNAOTCA HEMONAPN3OBAHHbLIMN. YCTDOVICTBO MOXXEeT KOMMNIeKTOBaTbCA
NCTOYHUKaMN NOCTOAHHOIO UM nepeMeHHOro HanpsaxeHums4.

e BcnomoraTtenbHoe Hanps>xeHue: 24 ... 270 BnocT. / 48 ... 230 Bnep. (—20/+10%)

* [pepoxpaHuTenb (BCTPOEHHbLIN B LUMPOKOAMANA30HHbIN 610K NnTaHuA): 6.3 A C
OTCTaBaHMEM MO BpeMeHMN.

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

B 6110k NnTaHus Heobxoanmo YCTaHOBUTb NMpeaoxpaHNTeEsb.

¢ 2,5 A, MUHMATIOPHBLIN, C OTCTaBaHMeEM Mo BpeMeHun, 5 x 20 mm (oK. 1/5 x 0,8 gonma)
B cooTBeTCTBUMU C IEC 60127

e 3,5 A, MUHMATIOPHLIN, C OTCTaBaHWeM Mo BpeMeHu, 6,3 x 32 um (oK. 1/4 x 1 Y%
atonma) B cootseTcTBUM ¢ UL 248-14

LUngpoBbie Bxoanbi
Moaysb nmeeT 8 crpynnmMpoBaHHbIX LUGMPOBLIX BXOO0B.

Mpoueaypa Ha3HavYeHUs LUMMPOBLIX BLIXOAO0B ONUCLIBaeTCs B pasaene l=>
«KoHurypauma LnppoBbIX BXOL0B>.

MepeyeHb OOCTYMHbLIX Ha3Ha4YeHUN O CUrHaNo0B CM. B OTAEJ/IbHOM LOKYMEHTE Moj,
Ha3BaHueM «CripaBO4YHOE PYKOBOACTBO K ycTponcTtBsy MRDT4» (MRDT4-3.6-RU-REF.

OCTOPOXHO!

Mpu NCNosb30BaHUN NUTAHUSA MOCTOSHHOIO TOKa OTPULATEIbHbIN MOTEeHLMan A0JIKEH
6bITb NOAKNOYEH K 0bwen knemme (COM1, COM2, COM3 — CcM. MapKMpPOBKY pPa3beMOB).

OCTOPOXXHO!
ONs Ka)k4on rpynnbl LMGPOBbLIX BXOAOB ClleAyeT yCTaHOBUTbL NapamMeTp
COOTBETCTBYIOLLEro AMarna3oHa BXOAHOr0 Hanps>XXeHusl. HeBepHas ycTaHOBKa
MOPOroBbIX 3HAYEHWUI NEPEKIIIOYEHNS MOXKET Bbl3BaTbh HEMPaBUbHYO paboTy nnn
o HenpaBUbHble UHTEPBasbl Nepenayn cMrHana.

Lingpposble BXOAbl MMEIOT pa3/iMdHble MOPOroBblie 3HAYEHUSA NepektnyYeHns (KoTopble
MO>XHO HaCTpPOUTb C NoMoLlblo NnapameTpa [Map_ ycTp_/ Undposble Bxoabl / UBx CnoT
Xx [ Tp_yl «Hom_Hanp_»). Ana Ka)x[own rpynnbl MOryT yCTaHaBAMBaTbLCA ciefyoume
MOPOroBbl€ 3HAYEHUSA MepPeKkTYEeHNS:

* «24 B nocT. ToKa»

¢ «48 B nocT. TOKa»
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2 ObopypnoBaHue
2.3 Cnot X1

* «60 B nocT. ToKa»

* «110 B nocT. ToKa»

* «230 B nocT. ToKa»

* «110 B nep. Toka»

* «230 B nep. Toka»
Ecnn Hanps>xeHne npesBbiwaeT 80% OT yCTAaHOBJIEHHOIO MNOPOroBOro 3Ha4YeHns
nepekadYeHns, NponcxoanT pusnyeckoe pacnosHaBaHne N3MeHeHUs COCTOSHMUA
(pusmyuecknin cnrHan «1»). Ecnn HanpsixkeHne coctaBnseT meHee 40 % oT

yCTaHOBJIEHHOIr0 MOPOrOBOIro 3HAa4YEHUSA MEPEKIIIOYEHNSA, YCTPONCTBO PErncTpmpyeT
DU3NYECKNIN «HOb>.
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2 ObopynoBaHue
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: 3a4HA5 H4aCTb yCTPOWCTBa (C/0ThI)

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 KOMBMHaLNN MOXXHO noNy4dYnTb NO KOAOY 3aKa3a.
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2 ObopynoBaHue
2.4 Cnot X2

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

ObecneybTe HagseXalMin MOMEHT 3aTAXKN (CM. CXeMy).

MonepeyHoe cevyeHue coeanHeHun: MuH. 0,25 mm2 (AWG 23) ... makc. 2,5 mm? (AWG 14) c
06>XUMHOIM BTYNIKOW Unun 6e3 Hee.

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

HPT 213

p<
)

O 0 (N |JWIN (- E

LBbix1

L

LIBbIx2

L

LIBbix3

L

J

=
=

LIBbix4

=
N

L

=
EsN

LIBbIX5

L

(=Y
(*)]

[}
~

LIBbIx6

L

=
00
HPT_Z17

Puc. 12: Pa3bemsbl
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2 ObopynoBaHune
2.4 Cnot X2

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

Puc. 13: DnekTpoMexaHudyeckas aapecaumns

PenenHble Bbixonbl

BbIxogHble pene nMmetloT 6ecrnoTeHuUManbHble KOHTaKThI. Mpouenypa HasHavYeHns
BbIXOAHbIX pese onucbiBaeTcs B pasgene > «HacTpoliku BbixoaHbIX pene». MepeyeHb
CUTHaNoB, KOTOPbLIE MOXXHO Ha3Ha4YnTb, CM. B OTAENbHOM OOKYMEHTEe Noj Ha3BaHMEM
«CnpaBo4HoOe pyKoBOACTBO K ycTponctey MRDT4» (MRDT4-3.6-RU-REF).

OCTOPOXXHO!

HacToAaTenbHO peKoMeHOyeTCs YYNTbIBaTh AONYCTUMYO HarpyskKy no ToKy AJis
BbIXOJHbIX pesne. ObpaTUTeCh K TEXHNYECKUM AaHHbIM (=> «TexHun4yeckune gaHHble»).
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2 ObopypnoBaHue
2.5 CnoTt 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: 3a4HA5 H4aCTb yCTPOWCTBAa (C/10Thl)

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

HocTynHble rpynnbl c6OpKn B 4AaHHOM CJloTe:

* Tl: BxogHada nnaTta UsMepeHunsa TOKOB a3kl N 3aMblKaHWUA Ha 3eMJilo, CTaH4apTHas
YYBCTBUTE/IbHOCTb.

Tls: BxogHasa nnaTta nsmMepeHns TOKOB pa3bl N 3aMblKaHNA Ha 3eMJ1I0 C BXOLaMWN AN
M3MepeHNs TOKa YTe4YKU Ha 3eMJ10. TeXHNYeCKme XxapakKTepucTukun
HyBCTBUTEJIbHOIO BXO04a U3MEPEHNA TOKa YTEYKUN Ha 3€eMJTIO OTJINHAKOTCA OT
TEXHNYECKNX XapaKTepPUCTUK BXOAO0B n3MepeHUsa pa3HbIX TOKOB. OﬁpaTI/ITer K
rnaBe TeXHN4YECKNX AaHHbIX (II=|> «TexHn4Yeckne gaHHble»).
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2 ObopynoBaHue
2.5 Cnot X3

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).

OMNMACHOCTb!

BTopnyHble 06MOTKM TpaHCHOPMaTOPOB TOKa HEOHXOAMMO 3a3eM/INTh.

>

OMNMACHOCTb!

OTKJ/Il04EHME BTOPUYHBIX Lienein TpaHChopMaTopa ToKa MOXKET MPUBECTU K
BO3HUKHOBEHWIO OMACHbIX HaMPs>XXeHUiA.

>

BTopuyHas obMoTKa TpaHCcopMaTopa ToKa A0/KHa ObiTb coeMHEHaA HAaKOPOTKO Nepen,
OTKJIlOYEHMEM LienNn TOKa, NAYLIEro K 3TOMy yCTPOMACTBY.

OMNMACHOCTb!

Bxoabl naMepeHnsa Toka MOryT NOOKAYATbCA UCKIIOYNTESIBHO K NU3MEPUTENbHBbIM
TpaHchopMaTopaM TOKa (C rasibBaHNYE€CKOWN pa3BA3KON).

>

* 3anpellaeTcsa MeHATb 3TK BXodbl mecTamu (1 A/5 A)

>

* Ybenuntechb, 4TO KO3DPULNEHT TPaHCHOPMALIUM N MOLLHOCTbL TT paccymTaHbl
npasuJibHO. ECnn KosdhpnumeHT TpaHchopMaunm TpaHchopMaTopa ToOKa He
COOTBETCTBYET TPEOOBaAHMAM (MPEBLILLAET HY>KHOE 3HAaYeHNE) TO HOPMaJibHbIEe
paboyne ycnoBust MOryT ObiTb HE pacrno3HaHbl. 3HaYyeHne cpabaTbiBaHUS
n3mepuTenbHoro 610ka coctaBngaeT NPMMeEPHO 3% OT HOMUHAJILHOrO TOKa
yCcTponcTBa. KpoMe Toro, gns obecrnevyeHnss Heob6xoanMMom TOYHOCTN oNsa TT Hy>KeH
TOK, nMpeBblWatowmn 3% ot HoMMHana. NMpumep. NS TOKOBOroO TpaHCHOopMaTopa Ha
600 A Toku cunon MeHee 18 A He ByayT obHapy>XMBaATbCS.

* [leperpy3ka MOXXeT Bbl3BaTb pa3pyLueHne n3MepuTesibHbIX BXOO0B WU BblOa4y
OLINBOYHbBIX CUTHANOB. [Meperpyska o3Ha4aeT, YTO B CJ/lydae KOPOTKOro 3aMblKaHUA
OOoMNnyCcTtnMasa Harpy3ska M3aMepPUTEJIbHbIX BXOOOB MO TOKY MOXET ObITb npesBbiLUEHa.
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2 ObopynoBaHue
2.5 CnoTt X3

NMonepeyHoe cevyeHne CoeaNHEHNN:

nnn

ObecneybTe HageXalmMn MOMEHT 3aTAXKN (CM. CXeMmy).

e 1wvam 2 no 2,5 mm? (2 wt., AWG 14) c 06)KMMHOWN BTYJIKON, NN
e 1uvam 2 x 4,0 MM?2 (2 wT., AWG 12) c KonbLLeBON UM 06bIYHON KabenbHoM MydTON,

e 1uvam2 x 6 Mm2 (2 wT., AWG 10) C KoNbLEeBON Nan 0bbl4HOW KabesibHON My TON.

1,35 Nm
11,9 Ib'in

X?.
1 1A
5A 33
N =<
2 1A
5 SA: ngB
N =<
s 1A
5A =<
8 3 gcb'c
N =<
£l 1A
10 -
11 5A: Elo
12

Puc. 15: TI — obo3Ha4YyeHne pa3bLeMOB
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0,3 Nm
2,65 lb-in
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Ip.A-1A

Ih.A-5A

Icp.B-1A

Ip.B-5A

Ip.C-1A

Ip.C-5A

3lo-1A

3lo-5A

10

11

Puc. 16: TI — snnekTpoMexaHndeckas agpecaums
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Ip.A-N

Ip.B-N

Ih.C-N

3lo-N

2 ObopynoBaHue
2.5 Cnot X3
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2 ObopynoBaHue
2.5 CnoTt X3

2.5.2 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.

TexHN4Yeckmne XxapakTepUCTUKN YyBCTBUTENIbHOIO BXO[a N3MEPEHMs TOKa YyTeYKM Ha
3eMJII0 OT/IMYAKTCSA OT TEXHUYECKUX XapaKTEPUCTUK BXOO0B N3MepeHns a3HbiX TOKOB.
O6paTuUTeCh K rlaBe TeXHNYeCcKknx AaHHbIX (l=> «TexHuyeckune paHHbIe»).

Bxon ona namepeHus Toka HyJ1eBoM nocnenoBaTesibHOCTM 310 MOXKET NOAKYATLCS K
TpaHchopMaTopy TOKa HYEBOM MOCIEA0BATENLHOCTU UM K CYMMUPYIOLLEN IMHUW TOKaA
TpaHchopMaTopa ha3Horo Toka (coegnHeHne XoaMrpuHa).

OMNMACHOCTb!

BTopu4yHble 06MOTKM TPaHCHOPMATOPOB TOKA HEOOXOAMMO 3a3EMINTD.

>

OMNMACHOCTb!

OTK/I0YEHME BTOPUYHbIX uenen TpaHcopMaTopa TOKa MOXKET NPUBECTU K
BO3HUMKHOBEHWIO OMacCHbIX HaI'IpFl)KeHI/II7I.

>

BTopnyHasa o6MoTKa TpaHchopMaTopa ToKa A0JKHA ObiTb COeANHEHA HAKOPOTKO nepen,
OTKJ/IIOYEHMEM Lienun ToKa, UAYLLEro K 3TOMy YCTPOWCTBY.

OMACHOCTb!

Bxoabl n3MepeHns ToOKa MOryT MOAKIHYATLCA UCKOYNTESNTBHO K NU3MEPUTENbHbLIM
TpaHcdhopMaTopaM ToKa (C rasibBaHNYECKON pa3BA3KON).

>

e 3anpeLlaeTcsa MEHATb 3TK Bxoabl MecTamu (1 A/5 A)

* Y6epuntech, 4T0O KO3Ih(PNUNEHT TpaHChopMaLMM U MOLLHOCTb TT paccYMTaHbl
npasuJbHO. ECnn KosdhpunumeHT TpaHchopMaLum TpaHCchopMaTopa TOKa He
COOTBETCTBYET TpeboBaHMAM (MPEBLILLAET HY>KHOE 3HaYeHNE) TO HOPMasibHbIEe
paboyne ycnoBmsa MoryT BbITb HE pacno3HaHbl. 3HaYyeHne cpabaTbiBaHMS
n3meputenbHoro 610ka coctaBngaeT NpMMepHO 3% OT HOMUHAJILHOIrO TOKa
yCcTponcTBa. KpoMe Toro, onsa obecrnevyeHns Heob6xoanMom TOYHOCTU ANsa TT Hy>KeH
TOK, NpeBbIWawnin 3% oT HoMUHana. Mpumep. [1ng TOKOBOro TpaHCopMaTopa Ha
600 A Tokun cunon meHee 18 A He BynyT obHapyXMBaTbCA.

>

* [leperpyska MOXXeT BbI3BaTb pa3pyLLUeHVe n3MmepuTesibHbiX BXOO0B WU Bbloavy
oWKn6OYHbIX CUFHANOB. [Meperpyska o3HavaeT, YTO B C/ly4ae KOPOTKOro 3aMblKaHNSA
OOMyCTUMasa Harpy3ka UaMepUTeJibHbIX BXOO0B MO TOKY MOXXET ObITb rnpesbilleHa.
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2 ObopynoBaHue
2.5 Cnot X3

ObecneybTe HagNeXallnin MOMEHT 3aTAXKM (CM. cxemy).
NMonepeyHoe cevyeHne CoeaNHEHNN:

e 1wvam 2 no 2,5 mm? (2 wt., AWG 14) c 06)KMMHOWN BTYJIKON, NN

e 1uvam 2 x 4,0 MM?2 (2 wT., AWG 12) c KonbLLeBON UM 06bIYHON KabenbHoM MydTON,
nnm

e 1uvam2 x 6 Mm2 (2 wT., AWG 10) C KoNbLEeBON Nan 0bbl4HOW KabesibHON My TON.

1,35 Nm
11,9 Ib'in

0,3 Nm
2,65 lb-in

HPT 221

X?.
1 1A
5A 3
> _‘E Icp.A
N =<
z 1A
5 SA:E Ich.B
N =<
s 1A
5A =<
8 _‘E Ip.C
N =
9 1A
10 o
11 5“:% 310 .
12 S

Puc. 17: Tls — pa3bemebl
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2 ObopygnoBaHue
2.5 CnoTt X3

Ip.A-1A

Ih.A-5A

Icp.B-1A

Ip.B-5A

Ip.C-1A

Ip.C-5A

3lo-1A

3lo-5A

10

11

Puc. 18: Tls — asniekTpomexaHUu4eckas agpecaums
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2 ObopynoBaHue

2.5 Cnot X3
2.5.3 NMpoBoaka TT
I'Iposepre HanpaBJZieHNne yCTaHOBKW.
OMNACHOCTb!
t BTopu4yHble 06MOTKU N3MEpPUTENbHBLIX TPAHCHOPMATOPOB OOJIKHbI ObITb 3a3eMIEHbI.
OMNACHOCTb!

Bxoabl naMmepeHus Toka MOryT NOOKAYATbCA UCKIIOYNTESIBHO K N3MEPUTENbHbIM
TpaHcopMaTopaM TOKa (C rasibBaHNYECKOWN pPa3BA3KON).

Bo Bpemsa paboTbl BTOpMYHbIE Llenn TT Bcerga A0/KHbI UMEThb Malylo Harpysky mam
6bITb 3aMKHYTbl HAKOPOTKO.

BHELLUHWI TpaHCHOPMATOP TOKa U Hanps>XeHUs, NOAKJIYEHHbIA Hagnexawum obpasom
N COOTBETCTBYIOLWMIA TpebyeMblM BENNYMHAM N3MEPEHNA. DTN YCTPONCTBA
o obecrneymBaloT HEOOXOANUMYIO N30ISALLUIO.

' Ons paboTbl QYHKUMIA N3MEpPEHNS TOKA U Hanpsi>XeHnst HeobxoANUMO MCNONb30BaTb

Bce BxoObl 011 U3MEpPEeHNs ToKa O0JIKHbI ObITb paccYnTaHbl Ha HOMUHaNA 1 A nnm 5 A.
Y6eantecb B MPaBUJIbHOCTN CXEMbl MOOKJ/IOYEHNS.

2.5.3.1 N3mMepeHne Manoro ToKka yreuku Ha 3eMJio

Bxonbl namepeHnsa MasiblX TOKOB UCMOJIb3YOTCA OJ15 U3MEepeHNs MaJlbiX TOKOB, KOTOpble
MOT'yT BO3HUKATb B N30JIMPOBAHHbLIX 3a3eMJ/IeHHbIX CeTAX C BbICOKUM COMpoTUBJIEeHNEM.

M3-3a YyBCTBUTEJIBHOCTU 3TUX BXOLOB He I/ICI'IOHbByIZTe nx ona nsMmepeHma ToOKoB
KOPOTKOIo 3aMblKaHWA Ha 3eMJ1l0, KOTOpPblI€ BO3HUKAlOT B HeENMNocpenCTBeHHO
3a3eMJIeHHbIX CeT4AX.

Ecnun TpebyeTcsa UCMosib30BaHMe Y4yBCTBUTEIbHOrO U3MEPUTESIbHOMO BXO4a A/
N3MepeHNst TOKOB KOPOTKOI0 3aMblKaHUsA Ha 3eMJilo, Heobxoanumo ybeanTbcs, 4To
n3MepsieMble TOKM NpeobpasyoTcs COOTBETCTBYIOWMM TPAHCHPOPMATOPOM COrJIacHO
TEXHUYECKUM [aHHbIM 3aLMTHOIO YCTPOMNCTBA.
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2 ObopypoBaHue
2.5 CnoTt X3

2.5.3.2 OOwas KoH¢purypauusa npoeoaku TT

O6MoTtka 1 O6moTka 2
W1 &b.A wi w2 W2 d.A
- - —
b.A ' ' b.A
W1 ¢.B W2 ¢.B
— o0 b —
¢.B ' j ¢.B
IW1 ¢p.C W2 ¢.C
— a'a) i —
¢.C ' j ¢.C
w1 w2
X3. X4. R
1 1A 1 L
3 [ 3
2 1A 2 1A
- g Eq) ® 2 E EqJB
= 5 I
7 1A 7 1A
5A
: g Ecbc E Eqac
N 9
1A 10

P =
N[—=]|o
=15
w
o
.
==
N =
Ll
w
o

S
s
U3mepeHue asHbIX TOKOB MO CXEMe «MOJIHON>» 3Be3A4bl; In BTOpUYH. = 5 A, WUsmMepeHmne a3HbIX TOKOB NO CXeMe «NOoJIHOW» 3Be3Abl; In BTOPUYH. = §:
Ob6moTtka 1 O6mMoTka 2
W1 &b.A w1 w2 W2 &b.A
— — MM —
$.A ' ' $.A
IW1 ¢.B IW2 ¢.B
. -—
$.B ' i $.B
IW1 b.C IW2 ¢.C
—> a'a) i S—
$.C T LK D ¢.C
Lo
wi w2
X3. X4. A
1 1A 1 4
- i ECDA = o E‘bA
N 3 N
3 1A
7 = 4 -
: D Eq"B - : Eq) e
5 5
7 1A 7 1A
: 5 l(plc = % Ecpc
N g [N
9 \ 1A
0 3lo 10 -
11 2 Elo 11 EIO
12 N 12 |
S
=
UsmepeHue asHbIX TOKOB NO CXEMEe «MOJIHON>» 3Be3Abl; In BTOpuYH. = 5 A, UsmepeHue ¢asHbIX TOKOB NO CXEMEe «MOJIHOW>» 3Be3Abl; In BTOPUYH. = 52
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2 ObopynoBaHue
2.5 Cnot X3
2.5.3.3 MoapknioyeHue KpyribiX K1eMM

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

OCTOPOXXHO!

Heobxoanmo cnepoBaTb HaLMOHaNbHLIM CTaHAAPTaM U AUPEKTMBaM. B oTaoenbHbIX
CTpaHax HEKOTOpbIE TUMbl Pa3beMOB MOryT ObITb 3anpeLyeHsbl.

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

MpumeYyaHre. 3Ta CbeMHas AeTasb NpeacTasaseT cobon
nepemblyKy.

Ona wrekepHbIX 06bemMoB He06Xx0QMMO BCTaBUTL Kabenun u
3aKPENnnTb NX BUHTaMWN, KOTOPbIE HaxoaATCA C60Ky Ha BXO4HOM
njaaTe.

ObpaTuTe BHUMaHMNe Ha MOMeHT 3aTsxku, => Puc. .

[na KonbLIEBOWN KNEMMbI HEOOXO0AMMO BbINOMHUTL OAUH
MPOMEXYTOUHbIN Lar.
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2 O6bopynoBaHue
2.5 CnoTt X3

HPT P33

N o
2 ‘
3 4 =

~ I

HPT P35

106

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

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.

O6paTuUTe BHUMaHWE Ha MOMEHT 3aTsxku, => Puc. .

MoAa KoHeL nepeaBUHbTE 3aBUXKY 06paTHO B «3aKpbiTOE»
rMosioXKeHue.

MpumeyaHne. Ecnm nonepeyHble ceveHns kKabenenm HaxoaaTcs
B Npenesnax, NpnBeLEeHHbIX B F/laBe TEXHNYECKUX
xapakTepucTuk (l=> «TexHuyeckue paHHble», 5> Tabn. ), k
OOHOMY pa3beMy MOXHO NOAKOYNTb ABE KOJbLIEBbIE K/IEMMbI,
KaK NMoKa3aHO Ha 3TOM pUCYHKe. 3To yaobHo ans
NOAKJIIOYEHUS HENTPASIbHOW TOYKN.
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2 ObopynoBaHue

2.5 Cnot X3
2.5.3.4 TpeboBaHua TT
KpoMe Tex MOMEHTOB, KOTOPbIE U3NI0XKEHbI B JAHHOW rf1aBe, a TakXe YNOMAHYTbIX
TpeboBaHui, HeobxoanmMo cobnoaaTh BCE HALMOHAJbHbIE N MEXAYHAPOAHbIE
CTaHfapTbl N TpeboBaHKA.
CumMBOIbI
B cnenytouen 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
Uc Hanps>keHne Ha BTOPUYHbLIX BbiBOLAX
Ustmax MakcumanbHoe HanpsXXeHne Ha BTOPUYHbIX BbIBOAAX

Mpw BbIBOPE MOLWHOCTM TPaHCOPMaTOPOB TOKa HEOOXOANMO Y4YNTbIBaTb MepexoaHble
3hPeKTbl, TaKMEe KaK NOCTOSAHHYIO COCTaBASAIOLLYIO TOKOB KOPOTKOIro 3aMblkaHusa. Ons
3Toro TpeboBaHmsA K TT 0enaTCs Ha ABe 4acTu: A1 CAMMETPUYHOIro TOKa KOPOTKOro
3aMbIKaHUS N NEePexonHOro NoCTOAHHOIrO TOKa.

PacyeT HauymHaeTca ¢ Kege N9 MakKCUMasIbHOr0 CUMMETPUYHOI0 TOKa KOPOTKOIro
3aMbIKaHUA Ha CTOPOHE NepPBUYHON 0OMOTKM TpaHCopMaTopa TOKa.

I
_ 1pscmax
Ksse = )

Ipr

3HaveHme lpsc, max, @ TakXKe NepexofHbli KO3PPOUUNEHT MOLLHOCTY Kig 3aBUCAT OT
rn1aBHOWM aKTUBHOW (PYHKLMW 3aLUUTbl. DTW NMapamMeTpbl MOXXHO onpenennTb rno
cnefyoLlnM JaHHbIM:
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2 ObopypnoBaHue
2.5 CnoTt X3

3awmnTa oT neperpy3Km no ToKy

PekomeHgyembii Knacc no ctaHgapty 10P, 5P
IEC 61869-100 (2017-01)

Ktg 1
Kssc B cooTBeTCTBUU C ypaBHEHMEM Bbile 1 =20
lpsc,max HacTporka MakKCMManbHOIro MOpPoOroBoro 3HavyeHns |-

AndppepeHunanbHan 3awmnta

PekomeHayeMmbIn Knacc no ctaHgapTty 5PR, TPY, PXR(, TPZ)
IEC 61869-100 (2017-01)

Ktd
e JlInHus: 2
* [eHepaToOp / ABUraTesnb: 3
* TpaHcdopmaTop: 4
Kssce B cooTBETCTBUN C YypaBHEHNEM BbiLLIE
lpsc,max MakKcuMasibHbIN TOK CAMMETPUYHOI 0 KOPOTKOroO
3aMblKaHUS B MEPBUYHON 0OMOTKE NMpu BHELLUHEM
3aMblKaHUK
Onsa 6onblunHcTBa KNnaccoB TT HeobxoanmMo ybeanTbCs B TOM, YTO BbIMOJIHAIOTCSA
cnepywouwmne TpeboraHms. Ona atoro Tpebyetcs KoahpuumeHT obLen MOLWHOCTH:
K = Kssc'Ktd
Knacc TT TpeboBaHue
P, PR K = ALF', rpe:
v Rct + Rb
ALF = ALF m
PX, PXR E, = 1K2 I (Ry+R)
IEEE / ANSI C- UsEK'Isr'(Rct+R'b)
KJlacc
3akaxunTte TT ¢ HOMUHaJIbHbIM HanNps>xeHneM, cneayowmm rnocne Ug.
TPX, TPY, TPZ 3akaxute TT c onpepesieHHbIMU MUHUMaNIbHbIMU Kgge U Kig.

OcTaTo4yHaa MHAYKLMSA NOKa He y4YuTbiBaeT. TeM He MeHee, OHa MOXXeT NMpuBecTn K
npo6bsemam, 0CO6EHHO A1 BHELIHMNX 3aMblKaHNAX, KOFAa UCMob3yeTcs
anddepeHunanbHas 3awmnTa. YTobbl y4eCcTb 0CTAaTOYHYO MHAOYKL WO, Heo6Xoamnmo
BbI6paTb 60AbLWNA KOIDPDULMEHT MOLHOCTbL N/UAN KAcC 3awnTbl TT OT OCTaTOYHOMN
nHOykunun, Hanpumep PR, TPY n PXR.

TpeboBaHMA oNa OUCTAHLMOHHO 3alWNTbl MPUMEHSIOTCA A8 KNAaCCOB 3aMblkaHuin 3 v 4
no ctaHpapTy IEC 60255-121 (2014). Tem He MeHee, B COOTBETCTBUU AaHHbLIM
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2 ObopynoBaHune
2.5 Cnot X3

PyKOBOACTBO OJ1A paC4eTa TpeﬁoBaHVM TT nonb3oBaTeneM y4uUTbIBAETCS TOJIbLKO

3aMblKaHWe Knacca 3.

Ecin TOK KOPOTKOrO 3aMblKaHUSA YBENNYMBAETCS, TT MOXKET OKa3aTbCsH HEOCTATOYHO
MOLLHBIM A9 NOAOEP>XXaHUA COOTBETCTBYOLLNX PYHKUNA 3aLnThl. MNpn NAaHUPoOBaHUK
HOBOW YCTAHOBKW MMEEeT CMbIC/1 UCMOJIb30BaTb TT ¢ 60/bLLINM KO3DPULIMEHTOM MOJTHON
MOLLHOCTW, YEM HY>XHO, 4T0Obl 0becne4YnTb HEKOTOPLIN pe3epB Ha bynyliee.

MpumMep. 3aWwnTa OT Neperpy3ku no ToKy

TpaHcdhopMaTop TOKa:

YcTaBKa 3alMTbl OT Neperpyskn no TOKy:
HoMuHanbHas akTUBHas Harpyska:

MoaoknoyeHHasa Harpyska:

Ior = 500 A
Isr =1A
Ret = 1,50

Is = 25/Hom = 25:500 A =12 500 A
Rb = Snom,ct /s =5BA/ (1A =50Q

Rp =250

TpaHchopMaTop TOKa:

HayHuTe ¢ Bbl4McNeHns Kssc C MOPOroBbIM 3HAaY€HMEM YCTAaBKN A1 MaKCUMaJIbHOro
CYMMETPUYHOIrO TOKA KOPOTKOIro 3aMblKaHUS:

_ Ipscmax _ 25500 A _
KSSC - Ipr - 500 A - 25

Mpn 3TOM BbIMOJIHAETCA AOMOJSIHUTENIbHOE YCN0BUE AJ1S 3alUUThl OT NEPErpy3KN No TOKY
Kssc = 20 1 Kig = 1 (cM. Tabnuuy TpebosaHuii Bbilwe, > Tabn. ).

OTclopa onpepensetcs KoapdnuneHT obLien MOLHOCTK:
K = Kssc'Ktg = 25°1 = 25
ITUX OaHHbIX Y)XKe AoCTaTo4yHOo Ana Bbibopa TT knacca TPX.

OnHako ona TT kKnacca P TpebytoTca AonosHUTEeNbHbIE pacyeTbl. BbINONIHUM MpoBepKY
5P20 5 BA, nogxoaunT X OH AN NPUIOXKEHUSA 3aLlUNTbI:

ALF = 20
. Rq+ Ry, _ S 1,560+5Q _ _
ALF = ALF —Rct_'_R,b—ZO —1,59+2’59—32,52K—25

BbibpaHHbIN TT noaxoanT a8 AaHHoM obnacTtn NnpuMeHeHus.

Mpumep. OndppepeHunanbHas 3alimTa

I5r= 1 A
Ret = 0,5 Q
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2 ObopypnoBaHue

2.5 Cnot X3

MoakntoYeHHast Harpyska: R'ctab

0,5Q

Recrep =1,3Q

MaKCVMasibHO BO3MOXHbIN TOK CUMMETPUYHOTO  Ipsc, max = 800 A
KOPOTKOIr0O 3aMblKaHWA NPV BHELLUHEM
3aMbIKaHWUK:

CHavana onpenenum KSSC C MaKCnMaJibHO BO3MOXXHbIM TOKOM CUMMETPUYHOI0O KOPOTKOIro
3aMblKaHNA NMpun BHELWLHEM 3aMblKaHUN:

_ Ipscmax _ 800 A _
Kee =", =250A = 32

HalguTe nepexofHbiil KO3dhMULNEHT MoLLHOCTH Kig B Tabnuue Boiwe (<> «2.5.3.4
A depeHumnanbHas 3alinTa»); Hanpumep, Ans anpoepeHLmanbHON 3aWnUTbl CUCTEMBI
reHepaTtop / ABuraTtesb:

Ktg = 3

OTcrona KoappuumeHT obuier MmowHoCcTy byaeT paBeH:

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

MosTomy Bbibupaem cneaytouwiee: CTA = 5PR10 1 BA v ansa CTB = 5PR10 2,5 BA

Tenepb HeOBXOAMMO CKOPPEKTUPOBaTb KO3(hPUUMEHTbI OrpaHUYeHNA TOHYHOCTHM B
COOTBETCTBUW C NOOKIHOHYEHHOWN HAarpy3Kon:

ALFcra = 10, ALFcrg = 10

. Ret+ Remap _ 05Q+1Q _ _
ALF oy = ALFcrp Re+ Rognp 10 05Q0+050 " 15=K=29,6
. Ret+ Retpp _ 05Q+25Q _ _

CKOppeKTMpOBaHHbIE KOIPPUUMEHTLI orpaHnyeHns TouyHocTn ALF' gna CTA n CTB Bbiwe
Koa(hdunumeHTa obLen MOWHOCTN, 3TO 3HAYUT, YTO TT MOXKHO NCMONb30BaTb OJ1A
yKa3aHHOM 3ada4un.

MpumMep. 3awmnrta TpaHcgpopMaTopa

TpaHchopmaTop: YyO

Be 0bMOTKM

3-tha3HbIn
HoMuHabHaa MOLHOCTh: St =25 MBA
HoMuHaibHOEe BbICOKOE HanpsxeHue: Uty = 110 kB
HoMuHaibHOEe HN3KOoe Hanpsa>XKeHune: Ur. =20 kB
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MakcrManibHO BO3MOXXHble TOKN CUMMETPUYHOr0 KOPOTKOr0 3aMblKaHNA NMPU BHELLHEM
3aMblKaHNK:

MRDT4 MRDT4-3.6-RU-MAN



Onsa BbICOKOro Hanps»XeHuns:

Ona HU3Koro HarnpaxeHn4:

TpaHchopMaTop TOKa A5 BbICOKOI O
Hanps>XeHus:

MooknoYeHHas Harpyska:

TpaHchopMaTop TOKa A9 HN3KOrO
Hanps>XeHns:

MooknoYeHHas Harpyska:

CHavana onpegenum Ksge U Kiy:

— IHV,pSC _ 1500 A =625

Kivsse =T, "= 240 A

Kuvitd = 4

Iypse _ 8250 A
KLV,SSC - ILV,pr - 1200 A = 6;88
Kivta = 4

2 ObopynoBaHue
2.5 CnoTt X3

IHVIpsc = 1,5 KA

ILV'psc = 8,25 KA

Inv,pr = 240 A
IHvsr=1A
Rryvct =0,5Q
Rrvp =5Q
Rhvp=1Q

ILV,sr = l A
Riviet = 0,9 Q
Rivpb =5Q
Riyp =20

OTctona onpepenseTcs KO3pPULUNEHT obLLen MOLLHOCTK:

Kpy = KH\/,SSC'KHV,td = 6,254 =25

Krv = Kryssc'Kivtd = 6,88:4 = 27,5

Tenepb Bbibepem TT 5PR20 5 BA ans Hu3koro Hanpsi>keHua n TT 5PR10 5 BA gns

BbICOKOIO Hanpsa>XeHwus.

CHavaNla HeobXoANMMO CKOPPEKTUPOBATL KOIPPULIMEHT OrpaHNYEHNS TOYHOCTU B
COOTBETCTBUW C MOOKJIIOYEHHO HAarpy3Ko:

ALFy = 10

ALF;y = 20

Ryye + R
ALFyy = ALFy, - et b — 10

Ryvet + Ryyp

MRDT4-3.6-RU-MAN

05Q+5Q _ =
m = 36,67 = Kyy = 25
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2 ObopypnoBaHue
2.5 CnoTt X3

R +R
ALFjyyy = ALF - Lv,ct Vb _ 9 0,909+5Q

Ryyer + Ry '09Q+200 " 40.69=Kyy =275

Takum obpa3om, BbibpaHHble TT noaxona Ans gaHHoON ob6nacTn NpuMeHeHuns.

112 MRDT4 MRDT4-3.6-RU-MAN



2 ObopynoBaHuMe
2.6 Cnot 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: 3a4HA5 H4aCTb yCTPOWCTBa (C/0Thl)

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

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

[OocTynHble rpynnbl cCOOpKN B 4@aHHOM CJioTe:
e Tl: cTaHOapTHasa nNiaTa N3MepeHusa ToKa Ha 3eMJIto.
e Tl: yyBCTBUTENbHAA NJlaTa U3MEPEHNS TOKA Ha 3eMJ1I0. TeXHU4Yeckue
XapaKTepUCTUKN YyBCTBUTENLHOIO BXO4a U3MEPEHNA TOKa YTEYKN Ha 3eMJIt0

OT/IMYAIOTCHA OT TEXHNYECKUX XapPaKTEPUCTUK BXOO0B U3IMEPEHNA (ha3HbIX TOKOB.
O6paTUTECh K rNaBe TeXHNYecknx AaHHbIX (> «TexHuyeckne gaHHbIe»).

JocTynHble KOMBMHaLNN MOXXHO NMnoNydnTb NO KOOY 3aKa3a.
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2 ObopypnoBaHue
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: 3a4HA5 H4aCTb yCTPOWCTBa (C/10Thl)

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 KOMBMHaLNN MOXXHO noNy4dYnTb NO KOAOY 3aKa3a.
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2 ObopynoBaHuMe
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: 3a4HASA H4aCTb yCTPOWCTBAa (C/0Thl)

Tun KapTbl B 4AaHHOM 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).

' [ocTyrnHble KOMBMHAL MM MOXKHO MOYYUTb MO KOA4y 3aKa3sa.
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2 ObopynoBaHue
2.8 CnoTt X6

2.8.1 DI8 — rpynna c6opku ¢ 8 uncpoBbiMu BXoaamMm

ObecneybTe HagseXalin MOMEHT 3aTAXKN (CM. CXeMy).

MonepeyHoe cevyeHue coeanHeHun: MuH. 0,25 mm?2 (AWG 23) ... makc. 2,5 mm? (AWG 14) c
06>XMMHOIM BTYNIKOW Unn 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: Pa3beMsl.
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2 ObopynoBaHue
2.8 Cnot X6

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

Puc. 23: IneKTpoMexaHn4deckas aapecaumns.

LingpoBbie Bxoabl
Monysib MMeeT 8 CrpynnuUpOBaHHbIX LM(MPOBbLIX BXOLOB.

Mpoueaypa Ha3Ha4YeHUs LMMPOBLIX BLIXOLO0B ONUCLIBaeTCs B pasaene l=>
«KoHurypaumsa LungposBbiX BXOL0B>».

lMepeyeHb AOCTYMHbLIX HA3Ha4YeHU 019 CUrHaN0B CM. B OTAEJIbHOM [JOKYMeHTe noj
Ha3BaHMeM «CnpaBo4yHoOe PYKOBOACTBO K ycTponcTtey MRDT4» (MRDT4-3.6-RU-REF.

OCTOPOXXHO!

Mpn NCNonb30BaHUM NMUTAHUSA NOCTOSAHHOINO TOKa OTpULL@TESIbHbIA MOTEHLWaN AO/IKEH
ObITb NoAkKO4eH K obuwen knemme (COM1, COM2, COM3 — cM. MapKMpPOBKY pa3beMOB).

OCTOPOXXHO!

ANs Ka)kaon rpynnbl LMGOPOBbLIX BXOAOB CllefyeT yCTaHOBUTbL NapamMeTp
COOTBETCTBYIOLLEro AMarna3oHa BXOAHOr0 Hanps>XXeHus. HeBepHas ycTaHOBKa
MOPOroBbIX 3HAYEHUI NePEKIIIOYEHNSA MOXKET Bbl3BaTb HEMpPaBuUbHYO paboTy nnn
HenpaBUbHble MHTEPBaJbl Nepenayn cMrHana.

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 ObopypnoBaHue
2.8 Cnot X6

* «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 ObopynoBaHue
2.9 Cnot X100: nHtepdenc 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: 3a4HA5A H4aCTb yCTPoOWCTBa (C/10Thl)

NHTepdenc Ethernet mo)xeT B6bITb 4OCTYNEH B 3aBUCUMOCTW OT TWMa 3aKa3aHHOIo

YyCTPONCTBA.
' [NOCTynHble KOMBMHALUN MOXXHO MOJYYMUTb MO KOAY 3aka3a.
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2 ObopypoBaHue
2.9 CnoTt X100: nHTepdenc Ethernet

2.9.1 Ethernet — RJ45

+ | + | I

o) a) =) | =) | |

X x x oo™ x "

F k &£ T T &£ T =T

1 8
N\ | | //
YL

HPT 752
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2 ObopynoBaHue

2.10 Pa3bem X102: 3awmTa CBA3MU

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: 3agHa8 4acTb yCTpoUcTBa (C/10Thl).

WNHTepdenc npoTokoa cBA3n cuctembl 3awinTbl ProtCom obecrnevynBaeTcs Yyepe3 pasbeM
X102.

HocTynHble rpynnbl cOopkn B 4aHHOM CrloTe:

* NHTepdgenc onToBosIOKOHHOro Kabena aonga moaynsa «3aw,.Cs.» (Protection
Communication).
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2 ObopypnoBaHue
2.10 Pa3zbem X102: 3aWmTa CBA3N

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: IHTepgevic ana sBHewwHero moayaa YTAC — obo3HavYeHue pa3beMoB

ORX

Puc. 27: HTepgpevic BHewHero moaynsa YT[C — ob6o3HavyeHue pa3bLeMoB

E_F46
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2 ObopynoBaHue
2.11 Cnot X103: nepefaya AaHHbIX

2.11 Cnot X103: nepepayva AaHHbIX

cnotl cnoT2 cnoTt3 cnot4 cnoTt5 cnoT6
X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104
N — [ ] |

Puc. 28: 3a4HsA5A H4aCTb yCTpoyvicTBa (C/0Thl)

VNHTepdenc nepenayvnm gaHHbix B csioTe X103 3aBUCUT OT TUMa 3aKa3aHHOIMo yCTPOMCTBaA.
O6beM (hyHKLUMI 3aBUCUT OT TUMNa MHTepdenca nepegavyn gaHHbIX.

HocTynHble rpynnbl c6opkn B [aHHOM CoTe:
* Paszbembl RS485 nnsa Modbus, DNP n 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 KOMBMHaLNN MOXXHO NMnoNly4nNTb NO KOOY 3aKa3a.
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2 ObopynoBaHue
2.11 CnoT X103: nepefaya AaHHbIX

2.11.1 Modbus® RTU/IEC 60870-5-103 uepe3 RS485

MpoBepbTe NPaBUIbHOCTbL MOMEHTOB 3aTAXKKMU.

0,3 Nm
2,65 Ib'in

- “‘\'Ey‘

0,23 Nm
2,03 |bin

HPT_Z55

3aWwnTHOe pene
+5V GND

8[| 1200
(e}
n

560Q

P
N

6 H——
SkpaH BY

X103
1
2
3
4
5

HPT_Z54

Puc. 29: Pa3beMsbi

3awmnTHOE pene

+5V GND

R1 = 560Q

rR2 = 1200 [JR1R2 |[R1

o 2

—elu gl
12 34

U]
o | JH——n
SkpaH BY

HPT_Z56

Puc. 30: nekTpomexaHudeckas aapecaums

CoepunHnTensHbln kabenb Modbus®/IEC 60870-5-103 go>KeH 6bITb 3KpaHNPOBAHHbIM.
DKpPaHMPYHOLLYIO ONJIETKY CriefyeT NOoAKJYNTbL K BAHTOBOMY pa3beMy noj,
MHTepdencom Ha 3agHen naHesan yCcTponcTBea.

Tvn cBA3M — NonyaynJekc.
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p*
N*

2 ObopynoBaHuMe

2.11 Cnot X103: nepefaya AaHHbIX

R1 = 560Q
R2 =120Q

3alWnTHOE perne

+5V GND

R1 R1
R2

dkpaH BY

—2

o | I

U1
345

il
m

Puc. 31: Mpumep coeaANHEHNS: YCTPOVICTBO HAXOANTCS B CPEAHEN YacTU CUCTEMbI LUNH

3alnTHOE pene

R1 = 560Q
R2 = 120Q

+5V GND

ﬁRl R2 er]

—
N

—F=1

—]

2]

JUOouhn
123456

L] L]

HPT 257

HPT_Z58

Puc. 32: lMpumep coeanHeEHUS: yCTpOI;ICTBO HaxoanTcs B KOHLEe CUCTEMBbI LLUNH (}/CTaHaBﬂMBaiOTCH
rpoBOJIOYHbIE NMepeMbIHKN AJ1 akKTuBaLnn BCTPOEHHONO OKOHEYHOIro ,Oe3VICTO,Da).
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2 ObopypoBaHue
2.11 CnoT X103: nepefaya AaHHbIX

T T T T
= «@ = o = o = @
o z ) é oy a z E § {omyr) o z e é oy o z E é (o
= o Z & 8 UKX’WH"}\—L— P:E o =2 B 8 (ﬁ/"”“’" In—: [ 6 8 ﬂ'x)/'"’“"l\—é_ & o Z & 8 (ﬁ/'"’“"l\
000000« © [S] CI000000[ © [ (
1 2 3 4 56 1 2 3 4 5 6 5

HPT 259

SKpaHupyloLas orneTka

SKpaHupyiowas onseTka
NOAKJIOYEHA K 3a3EMJIEHUIO CO

SkpaHupytoilas onneTka SKpaHupylowas onseTka

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 OKOHeYHoe COMPOTUBIEHNE HE NCMONb3YBITHOEHHOE OKOHEeYHoe OKOHeYHOoe COMPOTUBJIEHNE He UCMOJb3YyeTCs
OKOHe4YHOe conpoTusieHne ConpoTuB/IEHNE HE UCNOJIb3yeTCs

Puc. 33: BapuaHTbl 3KpaHupoBaHus (2 nposoaa + 3kKpaH)
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2 ObopynoBaHue
2.11 CnoTt X103: nepefaya AaHHbIX

s g s g s g s g
s ziium s oz 3itm s il s oz 3ibm
DE a = EUL 8 (XW""H’T\ —L_ DE a = 6 8 (XD""‘H"L —L_ E a =z & 8 ﬂx)""ﬂ"i —L_ DE o = EUL 8 (XD""‘H"L —L_
000000 © I000000[e] © 000000 © goo (

.
g
N,
I~
A BN £
=
© ©
<4 L
SKpaHUpyioLas onaeTka DKpaHuUpytoLas onneTka SKpaHUpyloLas onaeTka DKpaHUpytoLas onneTka
NoAKJIlO4eHa K 3a3eMeHnto co MNOAK/K4YEeHa K 3a3eMJIEHUIO CO NOAKJIOYEeHa K 3a3eMeHunto co NOoAK/K4Y€EeHa K 3a3eMJIEHUIO CO
CTOPOHbI BefyLlero yCTponcTea, CTOPOHbI Npubopa, BCTpoeHHoe CTOPOHbI BeAyLlero yCTponcTea, CTOpOHbI Npuboa, BCTpOoeHHoe
NCcnonb3yeTca BCTPOEHHOE OKOHe4YHOoe CONpoTUBJIEHNE HE UCMOJIb3YRITHOEHHOE OKOHEe4YHoe OKOHe4YHOe CONpOoTUBJIEHNE HE NUCMNOJIb3YeTCA
OKOHe4YHOe conpoTuBsieHNe conpoTuB/ieHNE HEe UCnonb3yeTca

Puc. 34: BapunaHTbl 3KpaHupoBaHus (3 nposoda + 3KpaH)
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2 ObopynoBaHue
2.11 CnoT X103: nepefaya AaHHbIX

2.11.2 Profibus DP/Modbus® RTU/IEC 60870-5-103 yepes3
ONTOBOJZIOKOHHOE coefUuHeHue

RxD TxD

Puc. 35: OnToBosiokoHHOe coeanHeHne — FO, pa3bem ST

HPT_Z61

He cMoTpuTe HenocpeACTBEHHO Ha Jly4 CBETa, UCXOASALWMA N3 ONTOBOJIOKOHHOIO
pa3bema!

MporHOpPMpPOBaB AaHHOE NpenynpeXxAeHNE, MOXXHO MOJYYUTb TSHXKENYI0 TPaBMy rnias.
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2 ObopynoBaHue
2.11 CnoTt X103: nepefaya AaHHbIX

2.11.3 Profibus DP yepe3 D-SUB

HPT_Z62

Pasbem D-SUB
* 1: 3a3eMn_/a3kpaHup_
* 3: RxD TxD - P: BriCc_ yp_
* 4: CurHan RTS
* 5: DGND: 3a3emn_ oTp_ MoT BCMOM_ UCT_ NUT
e 6: H: nonoX_ moTeHu_ BCM_ UCT_ NUT

* 8: RxD TxD - N: Hu3k_yp_

CoeavHNTENbHLIN Kabenb AoXKeH ObiTb SKpaHMPOBAH. DKpPaHMpPYOLLLAa OnJeTKa A0JIKHa
ObITb MPUCOEANHEHA B BUHTOBOMY pPa3beMY C CUMBOJIOM «3a3eMJieHUE>,
® pPacroJsIo>KeHHOMY Ha 3a4Hen MaHennm yCcTpoMncTBa.
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2 ObopypoBaHue
2.11 CnoT X103: nepefaya AaHHbIX

2.11.4 Modbus® RTU/IEC 60870-5-103 yepe3 pasbem D-SUB

%0 0 0 &°

OO0O0O0O0
1 5

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_

' CoegunHnTenbHbIn Kabenb AosKeH BbITb 3KPaHMPOBaH.
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2 ObopynoBaHue
2.11 Cnot X103: nepefaya AaHHbIX

2.11.5 Ethernet/TCP/IP yepe3 onTOBOJIOKOHHbIW Kabesb

RxD TxD

llo]

Puc. 36: ONTOBOIOKOHHLIV Kabesib — FO, AynaeKkcHbIV pa3bem LC.

HPT_Z63

OCTOPO)>XHO!
' Mocne BCcTaBkM pa3dbeMa LC 3aTAHUTE METa/UIMYECKYI0 3aryLuIKy.

MOMEHT 3aTsa>KKK BUHTa paBeH 0,3 HM [2,65 cdyHT-Aonmal.

He cMoTpuTe HenocpeACTBEHHO Ha Jly4 CBeTa, UCXOASALWMA N3 ONTOBOJIOKOHHOIO
pa3bema!

MporHOPMPOBaB AaHHOE NpenynpeXxAeHNe, MOXXHO MOJyYUTb TSHXKENYo TpaBMy rias.
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2 ObopypoBaHue
2.12 Cnot X104: IRIG-BOOX 1 KOHTPOJIbHbI 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: 3agHA8 4acTb yCTpPoOUCTBa (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 Cnot X104: IRIG-BOOX 1 KOHTPOJIbHbI KOHTaKT

2.12.1 KoHTakT camoamarHoctukm (KC)/KoOHTaKT noa Hanpsi>xeHueMm u
IRIG-BO0OX

MNMpoBepbTe NPaBUILHOCTb MOMEHTOB 3aTAXKKMU.

0,55 Nm
4,87 Ib-in

DOyt

0,3 Nm
2,65 lb-in

HPT_Z67

KC

[ IRIG-B+
I IRIG-B-
j\—‘

X104
1
2
3
4
5

HPT_Z65

Puc. 38: Pa3beMsbi

X104

B
RIGB+|[ ][+
RIGB-[[_ ]| N0
KeNC (| w
KCHET|[ ]|

kel ]l w

2]

HPT_Z66

Puc. 39: DnekTpomexaHu4eckas agpecaums

KoHTaKT caMoAnarHOCTUKH

HacTponTb KOHTaKT caMoAnarHoCTuKKM («KC») HEBO3IMOXKHO. DTO NepeKksoYaoLLni
KOHTaKT (opmbl C), KOTOpbIA cpabaTbiBaeT Npy OTCYTCTBUM BHYTPEHHUX cboeB B
ycTponcTee. [Moka yCTPONCTBO 3arpy>kaeTtcs, pefie «<KC» 0CTaeTCa OTKOYEHHbIM
(obecTo4veHHbIM). [ocsie MOSHOM 3arpy3KnM CUCTEMBI (M aKTUBaALMKX 3alMTbl) OH
cpabaTbiBaeT, N Ha3Ha4YeHHbIN CBETOANOAHbLIN NHANKATOP COOTBETCTBYOLWMM 06pa3om
akTmBupyeTcs (cM. rnaBy «CamoamnarHocTuka», =~ «CamoanarHoctuka»).
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2 ObopypnoBaHue
2.13 NHTepdenc NK — X120

2.13

NuTtepdenc NK — X120

Kopnyc B1 B2 n B3

NHTepd. USB ana MO HacTpOMKN NapamMeTpoB U oueHKn - X120

Puc. 40: USB (Mini-B)

134
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2 ObopynoBaHue

2.14 HacTporka BxoAaa, Bbixoga n CAN

2.14 HacTtpouka Bxopna, Bbixoga u CAU

2.14.1 CAm
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!

CnepnyeT obecneynTb OTCYTCTBUE HaJIOXKEHUS (hYHKLWIA N3-3a Ha3HavyeHns ogHomy COAN
ABYX unu 6onee hyHKLMUI NO LBETY U KOAVUPOBKE BKJIOYEHUS.

B aTol rnaBe conepXxutcsa nHgpopmauma o6 COW, 4To HaxoAATCa Ha Aucnaee criesa
(rpynna A).

Ecnun ycTponcTBo Tak>xe ocHauleHo CIW, koTopble Haxo4ATCA Ha Aucnsee crpaBa
(rpynna B), To nHopmaums, npmeeaeHHas B 4aHHOW riaBe, B paBHON CTEMeHU
OTHOCUTCA N K HAM. Pa3sHuLa TOJIbKO B TOM, YTO Fpymnnbl «A» N «B» nMeloT pa3Hble nyTn
MEHI0.

Kaxabin COAWN, kpome CON ona dpyHkymm «System OK» (hyHKUNSA KOTOPOro HEU3MEHHA),
MO>XHO HAaCTPOUTb NPU MOMOLLN NePEYNCSIEHHbIX HMXKE NapaMeTpPOB.

* «Ha3Ha4veHHble curHanbl». MapameTpsbl ¢ [Map_ycTp_/ CAO / CAO x] «Pacripea_ 1» no
«Pacrnipes_ 5» MOXHO NCMN0/b30BaThb, 4TO6bI Ha3Ha4YNTb «CAU Ne x» 0o 5
TPUrrepHbIX CUrHaNoB.

e «NHBepcua». MapameTpbl ¢ «MHBEepcna 1» no «MMHBEpCKsA 5», ecnu 3a4aHo 3HaYeHne
«aKT_», MOXXHO UCMOJ1b30BaTb, 4TOObl MHBEPTUPOBATb COOTBETCTBYIOLLUNA
TPUrrepHbIA CUrHan.

ObpaTuTe BHMMaHMe, YTO AJ19 HEHa3HAYeHHbIX TPUTTEPHbIX CUFHaNO0B (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
3Ha4YeHme «aKT_», TO COCTOAHMEe, 3ajlaHHOe TPUrrepHbIMN CUrHasaMm, CoOXpaHaeTcs
MOCTOSAHHO (CM. pa3fen «3aMblKaHNE» HUXE, > «2.14.1 3amMblkaHue»).

Ecnn 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 ObopypnoBaHue
2.14 HacTpowka BxofAa, BbiIxoda n COMN

136

* «HeakT uyseTt gunogax»: COAN ropnT TakKnm L BETOM, eCJZiIn HE aKTUBHa HN OA4Ha N3
Ha3Ha4eHHbIX qf)yHKLl,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

Ecnn HaxxaTb KHOMKy «INFO» ogunH pa3, To oTobpa3nTtcs ocHoBHOM 0630p COW, KoTopble
HaxoAsTcs cfeBa.

Ecnn Ha)xxaTb KHOMKY «INFO» ewe pas, To oTobpa3ntca ocHosHon 0630p CAWU, KoTopble
HaxoaAaTcsa crpaBa (Mpu Haanyun).

Ha>kaTue nporpaMMHON KHOMKN «Bs1eBO» (Mnn KHonkn «INFO» B TpeTun pa3) no3sBonuT
BbINTU U3 OCHOBHOro meHtwo CAN.

Ha skpaHe ocHoBHOro o63opa otobparkatoTcs rnepsble PYHKLUNN, Ha3HavYeHHble COAN.
Bpems oT BpeMeHn oTobparkatoTCs AOCTYMHbIE MPOrpaMMHbIe KHOMKW.

CtpaHuua COMN ¢ HECKOJIbKUMU Ha3HAYEHUAMHU

Ha cTpaHuue ocHoBHOro o63opa BbibepuTe oanH U3 COW ¢ noMoLLbio NPOorpaMMHbIX
KHOMOK «BBEPX» U «BHU3»,

C 3TOro 3KpaHa, Ha)kKaB NPOrpPamMMHYI0 KHOMKY «BMpaBo», MOXHO OyaeT nepenTtu Ha
cTpaHuuy COW ¢ HECKONBKMMWN Ha3HaYeHUSIMN.

Ha aTonm cTpaHuue otobparkaeTca nogpobHasa nHhpopmaumsa obo Bcex COCTOAHUSAX,
Ha3Ha4YeHHbIX gaHHomMy COW. CumBon «CcTpenka» byaeT ykasbliBaTb Ha TOT UHAUKATOP,
151 KOTOpOro oTobparkatoTCsl Ha3HAYEHHbIE CUIFHASbI.

C NOMOLLBIO MPOrpaMMHbIX KHOMOK «BBEPX>» N «BHU3» MOXKHO NepenTn K ciegyouwemy
wnun npegbiaywemy CON.

Ha)kxaTue nporpamMMHON KHOMKW «BIEBO» MO3BOJINT BEPHYTLCA B OCHOBHOE MeHto CAN.

3aMbIKaHue

Ecnn pna napameTtpa «3aMkKH_» Toro nnm ndoro CAAN safaHo 3HavyeHue «akT_», ero
COCTOSIHNE COXPAaHUTCA, 4TO 6bl HXM NPON30LL0, MOKa He ByaeT NnoATBEP>KOEHO (CM.
pasgnen «BapuaHTbl MOATBEPXKAEHUSA» HUXKE).

3aMKHyTbIn COWN cbpacbiBaeTCs TOJILKO B OAHOM U3 CleayoLlnx Cly4aeB U TOJSIbKO Mnocie
cbpoca Bcex HazHAYEHHbIX TPUITEPHbIX CUTHAJIOB.

e Ero coctosaHue noateepxxgaetcs (nmbo nosnb3oBaTeNneM C NOMOLLLIO MHTepdenca
NYM, nnbo nocpenctsom SCADA), CM. HUXKE.

» Ero coctosiHne cbpacbiBaeTcs (MOATBEPXXAAETCS) C MOMOLLbIO CUrHanNa,
Ha3Ha4YeHHoro napameTpy «CurH MoaT».

* [1ns Hero cHoBa 3ajaeTCa HAaCTPOMKa «3aMKH_» = «HeaKT_».

* EC/IN He Ha3Ha4YeHO HUKAKOro TPUIrepHOro CMrHasna, To ecTh ANA BCex
napaMmeTpoB «Pacrpes_Nn» 3alaHO 3HaYeHUne «-».
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2 ObopynoBaHume

2.14 HacTponka BxoAaa, Bbixoga n CAN

ObpaTnTe BHMMaHMe, 4TO 3aMKHYThI CIAN He cbpacbiBaeTcs Npu nepesanycke
ycTponcTtea MRDT4. MNocne (ropsayero niam xono4HOro) nepesanycka KaXkabl 3aMKHYTbIN
CIOV Bo3BpallaeTcs B CBOe (paHee Ha3Ha4YeHHoe) COCToAHMe.

BapunaHTbel noaTBep>XAeHus

Ons cbpoca 3amkHyToro CAW Bcerga TpebyeTca noaTsepxaeHue (nogpobHoe onmncaHue
cMm. B pasgene 5> «MoaTeepxxaeHnsa»).

COWN moryT 6bITb NOATBEPXKOEHDI:
e C noMoLLbIo KHOMKK «C» Ha NaHenn yrnpasieHus.

* CoctosiHne CAN MOXXHO NoATBEPANTb C MOMOLLBIO CUMHasia, Ha3Ha4YeHHOoro
napameTpy «CurH lNogr».

e CocTosiHMe BCcex 3aMKHYTbIX CAUN cpa3y MOXXHO noaTBepanTb C MOMOLLbIO CUrHana,
Ha3Ha4veHHoro napameTpy [Map_ycTp_/ Noateepants] «MloaT CAO».

e CocTosiHMe cpa3y Bcex CAN Mo)XHO noaTBEpAUTb No KaHany ceA3n (SCADA).

e CocTosHMe cpa3y Bcex CIAN MOXXHO NOATBEPAUTbL aBTOMATMUYECKN NPU NOCTYMNJIeHNN
aBapMNHOro CUrHana ogHom n3 yHKUNN 3aWNThI.

MpumevaHne. BapnaHThbl, Mo3Boastowme cOpocnTb COCTosHME cpa3y Bcex COW ¢
nomolLubto curHana nnm SCADA, 0OCTYMNHbI, TONLKO ecnn Anga napameTpa [Map_ycTtp_/
NopTBepanTb] «AucT c6poc» 3afaHO 3HAYEHME «aKT_».

MocnegHWn BapmnaHT, No3Bonsaowmin cbpocnTb cpasy Bce COWM no cmrHany ogHon mn3
pyHKUNN 3aWnNTLI, cnenyeT akTUBMPOBaTb C NOMOLLbI0 NapameTpa: [MNap_ycTp /CO/
WHA rpynna A/ CL 1...n] «3aMKH_» = «aKT.,MOATB.MO0 aBapUNH.CUT.»,

[ns nony4YeHns AONOAHUTENbHON MHBOPMaLMM CM. Takxke pasaen >
«lloaTBEPXAEHUA».

Ha KoMmnakT-gucke, KOTOPbIA BXOAUT KOMMJIEKT YCTPONCTBA, MeeTCs WwabsioH B
dopmaTe PDF onsa co3gaHmsa n pacnevyaTkuy Ha Jla3epHOM MPUHTEpe CaMOKIesaLWmnXcs
MJEHOK C TEKCTOM, COOTBETCTBYOLLMM Ha3Ha4YeHHbIM CON yHKUMAM (Hakneek Ha
nvueson naHenn). PekomeHaaumns: (aptukyn 3482 AVERY Zweckform)
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2 ObopypnoBaHue

2.14 HacTpowka BxofAa, BbiIxoga n COMN

DYHKLNOHAJIbHbI€ BO3MOXHOCTH

cn

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

&
S1
R

[ &

C[L . HeakT uBeTt guoaa

3auy . Tpes

NoaTteBepaunTb (-U4YM)

NoaTteBepanTb (1..n_ Cnunc_ HasH_)

NoaTtBepanTb KomOTKN (Scada)

2.14.2

138

CaON «System OK»

OaHHbin COAW MuraeT 3eseHbIM LBETOM MpU 3arpyske ycTponcTtea. o 3aBeplueHumn
3arpyskm CON ona pyHkumm System OK (HopmanbHaa paboTa cucTeMbl) 3aropuTcs
3e/leHbIM LBEeTOM, MokKa3biBas, 4To 3awmTa (hyHKuMA) akTuBmpoBaHa. CM. pa3gen
«CaMoAmnarHoCTnKa» N BHELWHNN OKYMEHT PyKOBOACTBO Mo oT/1afKe, 4Tobbl HanTu
OOMOJIHNTENbHbIe cBefeHUs 0 Kogax BkaodeHusa CON System OK.

MapameTpunsoBaTb COAN «System OK» HEBO3MOXXHO.

KoHdurypauma undppoBbiX BXO4,0B

CocTosiHMe UunpoBbIX BXOJ0B MOXHO NMPOBEPUTL B MeHto [PaboTa / OTobparkeHune
COCTOSIHUSA / UMS rpynnbl y3710B (HanpuMmep, «LUBx-8 X»)]

LindppoBble BXOLbl MOXKHO HAacCTpoUTb B MeHto [MMap_ ycTp_ / LUudposble BXOAbl / UMSA
rpynnsl y3s08B (Hanpumep, «UBx-8 X») / Tp_ X]

Ona Kakaoro n3 ungpoBbIX BXOO0B YCTAaHOBUTE Criefylolime napamMeTpbl:

* «HOMMHaNbHOE Hanps>XeHune»

* «Bpems ycTpaHeHus apebesra»: I3aMeHeHMe CoCTOsAHMS LugpoBoro Bxona byner

MPUHATO TOJIbKO MO OKOHYaHUWN BpeMeHN YCTPpaHeEHNA n,pe6e3ra.

¢ «NHBEpCHA» (ecnmn Heobxoanmo)
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2 ObopynoBaHue

2.14 HacTponka BxoAaa, Bbixoga n CAN

NHBepcus
HeaKT_
NHBepcus =1
aKT -
- LIBx CnoT X.LIBx x
CocTosHme unudpoBoro Bxoaa
HoMm_ Hanp_ Bpems ycTp_apeb
BX_ curH_ o t 0 .
OCTOPOXXHO!

BpeMs ycTpaHeHus gpebesra HauMHaeT OTCYUTBLIBATLCS MPY KaXKA0M U3MEHEHUN
COCTOSHMS BXOOHOIr0 CUrHana.

OCTOPOXXHO!
Kpome BpeMeHM ycTpaHeHus apebesra, KOTopoe MOXHO 3a4aTb B MPOrpaMMHOM
obecrneyeHunm, BCcera nmeeTcs annapaTHoe BpeMs ycTpaHeHme apebesra (okosno 12 mc),
° OTKJIIOYNTb KOTOPOE HEBO3MOXKHO.

CyuwiecTByeT ABa BO3MOXXHbIX BapMaHTa onpeaeneHuns, 4emy nosxkeH bbiTb Ha3HayeH
LN poBO BXOL,.
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Ha3Ha4YyeHue ungpoBbix BXOA0B

Oonuus Oonuus

Bxopn

Map_ ycTp_/und_ Bxon

Bxon

E_F84

140

BapwmaHT 1: Ha3HayeHne undpoBoro Bxoga 04HOMY WUJIN HECKOSIbKMM MOAYNSM.
JobaBneHue HasHaYeHUs

B meHto [Map_ ycTp_/ Undposblie Bxoabl] LndpoBbie BXOAbl MOXKHO Ha3Ha4vYaTb 44
OOHOr0 UIN HECKOJIbKUX LiesieBbIX YCTPONCTB.

OTKpoinTe UNthpoBOM BXOA (HaXKMUTe A9 Hero CTpenky Bnpaso). HaxxmuTe
MPOrpaMMHYI0 KHOMKY «YCTaHOBKa NapamMeTpa/raeyHbin kato4». HaxxmuTe «1o6aBuThb» 1
Ha3HaybTe ueneson 06bEKT. HazHaybTe AONONHUTENbHbIE LieneBble 06BbeKThI, Fae
HeobxoauMo.

YpaneHme Ha3Ha4YeHuUA:

BbibepuTe B NYM, Kak onncaHo Bbllle, LM POBO BXOH, KOTOPbIN HY>XHO
oTpenaKTUpPoBaTh.

OTKpOIZTe Ha3Ha4vYeHnsa UMpPoBOro BXxoaa (Ha>xMuTe ons Hero CTpenky BI'IpaBO) n

BbiOepuTe Ha3HavyeHne, KOTOPOe HYXKHO yAanuTb (06paTuUTe BHUMAHUE, YTO 3TO
JlenaeTcs C NOMOLLbO Kypcopa). Tenepb HasHayYeHNe MOXXHO yAa/InTb B UHTepgeince
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2.14 HacTporika Bxofda, Bbixoga n CAN

MNYM, Ha>kaB NporpaMMHYyt0 KHOMKY «YCTaHOBKa nMapameTpa» 1 BblIbpaB 3/1€EMEHT
«Ypanntb». NoaTBepaonTe o6HOBNEHME HAaCTPOMNKN NapaMeTpPoOB.

BapwmaHT 2: [NogksoyeHne Bxoda Moaynsa n ungpoBoro Bxoaa
OTkponTe Mmoaysb. B 3ToM Mogyne Ha3zHadybTe LMGPOBON BXOA BXOOY MOOYS.
Mpumep: Heobxoanmo 3abnokmMpoBaTb MOAY b 3aLWNTbl NPU ONpeaesieHHOM COCTOSIHUN

undpoBoro Bxoaa. [1ns aToro HasHaybTe An4 BXxoga 6/10KNpoBKK B rnobanbHbIX
napameTpax COOTBETCTBYOLWNI LUpPoBON BXoa (Hanpumep, »BHEIK1 «).

MpoBepka Ha3Ha4YeHnu ungpoBoro Bxona

Y106l NpoBEPUTL 06BHLEKTLI, KOTOPbLIM HAa3Ha4YeH Kakon-nnbo undgposon Bxon,
BbIMOJIHUTE CcnefytoLline oencTeus.

OTkponTe MeHto [Map_ ycTp_/ Lludposbie Bxoabl].

MepengnTte K TOMy UMEPPOBOMY BXOAY, KOTOPLIA HY>KHO NPOBEPUTD.

B N4M

MHO>XeCTBEHHOE Ha3Ha4YeHne, To eCTb Korga oAnH U3 LUGPOBLIX BXOO0B NCM0JIb3YyeTCA
HEeCKOJIbKO pa3 (ec/qn Ha3HaYeH HECKOJIbKNM LieneBbiM 06bekTaM), o0603HavaeTCA
oTobparkaloLnMCs paaoM C TaKMM BXOOOM MHOFOTOYMUEM «...». BblBeANTE OaHHbIN

LM(POBOI BXOA Ha 3KPaH C MOMOLLbIO MPOrPaMMHON KHOMKMK «CTPeJiKa BNpaBo», 4Tobbl
NMPOCMOTPETb CMUCOK LieneBbiXx 06bEKTOB 3TOro BXoAa.
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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.

* Ecnn png napameTpa «3aMKH_» YCTaHOBJIEHO 3Ha4Y€HME «aKT_», COCTOsIHME
KOHTaKTa pefnie coxpaHsaeTcsa NoCToAaHHO. (CM. TakxXe pa3fen «3aMblkaHue» Huxe,
> «2.14.3 3ambikaHue».)

e «[logTBepxaeHMe»: ITa HaCcTponka ByneT 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 HacTporika Bxofda, Bbixoga n CAN

HeB0O3MO)XXHO HAaCTPOUTb pesie aBapunHon curHanamnsaumnm System OK (SC) (3awmTHoEe
YCTPOWNCTBO).

3aMbIKaHue

Ecnu ona napameTpa «3aMKH_» ABOUYHOIO BbIX04a YCTAHOBJIEHO 3HaYeHNE «aKT_», ero
COCTOSIHNE COXPaHUTCA, 4TO 6bl HXM NPON30LL0, MOKa He ByaeT NnoaTBEP>KOEHO (CM.
pasgen «BapuaHTbl MOATBEPXKAEHUSA» HUXKE).

3aMKHYTbI ABOUNYHbLIN BX04 cOpacbiBAaeTCs TOJIbKO B OJHOM U3 CAeyoWmnX Cayvaes n
TOJIbKO Nnocsie cbpoca BCcex HazHaYeHHbIX TPUrTepPHbIX CUrHAJI0B:

e Ero coctosHue noaTeepxxgaetcs (nmbo nosnb3oBaTeneMm C NOMOLLLIO MHTepdenca
NYM, nnbo nocpenctsom SCADA), CM. HUXKE.

* OHa cbpacbiBaeTCa (NooTBEP)KXOAETCHA) C MOMOLLbIO CUIHaa, KOTOPbIN 6bin
Ha3Ha4veH NapameTpy «[loaATBEPXAEHNE.

» [1ns Hee CHOBa 3ajaeTCs HACTPOMKA «3aMKH_» = «HeaKT_».

* EC/IN He Ha3Ha4YeHO HUKAKOro TPMUIrepHOro CMrHaaa, To eCTh ANA BCex
napaMeTpoB «Ha3Ha4y_ N» 3a[aH0 3HAYeHMne «-».

06paT|/|Te BHUMaHWE, 4TO 3aMKHyTbIIZ OBOWNYHbIN BbIXO 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 onncaHne cM. B pa3aerne [N «MNoaoTBep>XOEHNSA»).

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 MOMOLLBbIO CUIrHasNa, Ha3HAaYeHHOro
napameTpy «lloaTBep>x4eHNE».

e COCTOSIHME BCEX pesierHbIX BbIX0O0B Cpa3y MOXXHO NMOATBEPAUTL C MOMOLLbIO
CUrHana, HasHadyeHHoro napameTpy [Map_ycTp_/ MNoateepauTb] «MloaT PesBbix».

* C nomouubtlo SCADA Bce peJsieiiHble BbiIXoAbl MOTYT 6bITb MOATBEPXXAEHbI
OLHOBPEMEHHO.

MpumedaHune. NocnegHne gBa BapuaHTa, No3BoJsOWNE COPOCUTL COCTOSIHME BCEX
BbIXOA0B, AOCTYMHbI, TOJNIbLKO ecnn ana napameTtpa [MNap_ycTp_/ MNoateepanTtb] «AucTt
cbpoc» yCTaHOB/IEHO 3HAYEHNE «aKT_».

KoHTaKTbl pesieHOro BbIX04a MOXHO HaCTPOUTb NPUHYANTENLHO NAW OTKJIKYUTb 014
BBOAA B KCMAyaTauuio ( cM. cnepytowme rnasbl: > «OTkN04YeHne BbIXOAHbIX
KOHTakToB pene», l=> «MpuHyauTenbHas HacTPoiiKa BbIXOAHBLIX KOHTAKTOB penie»).
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2.14 HacTpowka BxofAa, BbiIxoda n CAMN

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 Kk rnase > «CamopgmarHocTmka»).
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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 obopynosaHus (cMm.
pa3spensl = «BnaHk 3aka3a ycTpoiicTBa», > «Koabl npoTokona cBs3n»).

Heobxoaoumo onpenennTb, Kakor U3 AOCTYMHbIX NpoTokonoB SCADA byanet
ncnosb3oBaTb ycTponcTBo MRDT4. [lenaeTcs 3TO NyTeM HAaCTPOWKKN HeobxoamMoro
npoTokona cBaA3n ang [Mnanup_ ycTp | «[1poToKo/1».

3aTeM ans BbI6paHHOro NpPoToKoia noTpebyeTcs 3a4aTh PAL AOMNOJNHUTENbHbIX
HaCTPOEK.
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3 KOMMYHMKaLWOHHbIE MPOTOKOJbI
3.2 HacTtpownku TCP/IP

3.2 HacTtpouku TCP/IP

YcTaHOBKa coenHeHNs € yCcTponcTeoM Yyepe3 TCP/IP BO3MO>XXHa TO/IbKO B TOM CJly4ae,
€CIN YCTPOMNCTBO cHab>keHo nHTepdencom ceTu Ethernet (RJ45).

Onsa yctaHoB/ieHUA coeNHEHNSA C CeTblo 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 ByAeT HAaCTPOUTb TOJILKO MOCJIE TOrO,
Kak onsa napametpa «TCP/IP» 6yneT 3afaHO 3HaYeHUE «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 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.

MoakniodyeHune annapaTHbIX CPeACTB

* [oako4eHMe annapaTypbl K CUCTEME KOHTPOJA 3aBUCUT OT TUMNa 3aKa3aHHOro
obopynosaHus (cM. paspensl = «BnaHk 3aka3a ycTpoiicTBa», L= «Kogpl
MpoTOKoOsia CBA3M»): Ha 3aaHen naHenun yctpornctea MRDT4 numeeTtca nnbo
nHTepdenc RS485 (D-SUB), nmbo onTOBOJIOKOHHLIN NHTepgenc (pasbem ST),
KOTOpble MOXXHO UCMONb30BaTh 414 nogkiodeHus 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

«PernctpaTtop cobbITUn») K ANCnnes cocTosHUM (BeTBb MeHto [PaboTa / OTobparkeHne
cocTosAHuA]).

ObpaboTka ounbok — cBeTogMOOHbIN MHANKATOP cocToaHnsa D-SUB

NHTepdenc Profibus D-SUB, pacnoso)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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* 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 (FTepmaHunga) (=>
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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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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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 COOBLLEHNS HEQOCTYMHbI ANA
nocsiefoBaTe/IbHOrO KaHasla CBA3W, eC/in Yepes nocsefoBaTesibHbIA KaHasl NoAKJII0YEHO
HECKOJIbKO MOAYNHEHHbIX YCTPONCTBA (M3-3@ BO3MOXHbIX KOH(PAMKTOB). B 3Tnx cny4vasnx
He UCMNoJsIb3yTe He3anpoLlleHHble coobuieHns ansa ATE DNP.

He3anpawmnBaeMas 0TYETHOCTb AOCTYMHA N A4 NOC/ef0BaTENbHOIO KaHasna CBA3N,
eCc/IN KaXkaoe noagYMHEeHHoe YCTPOWCTBO NOAK/OYEHO K OCHOBHOW CUCTEME OTAESbHO.
9TO0 03HAYaeT, YTO rnaBHasa cucTtema obopyaoBaHa OTAE/bHLIM NOC/ef0BaTENbHbLIM
NHTEephencom oas Kaxaoro nog4YNHEHHOro yCTPOMNCTBa (HECKOIbKO naaT
nocsiefoBaTeNIbHOrO A0CTYyMna).

Bongunte B MeHto [Map_ycTp_/ DNP3 / CBAa3bl].

HacTpolikn obMeHa gaHHbIMK (0bLIVE) HYXKHO 3aflaBaTb B COOTBETCTBUU C
notpebHocTamu cuctemol SCADA (rnaBHOR).

Ons DNP-TCP gocTynHa caMoagpecaums. 9TO 03HavaeT, 4To ngeHTudnkaTopsl F1aBHoOmn
VN NOOYNHEHHOWN CUCTEM OMpeaenaTcsa aBTOMaTUYECKN.

HekoTopble BbIXOO4HbIe CUTHasIbl, aKTUBHbIE TOJIbKO B Te4eHVEe KOPOTKOIro BpeMeHun
(HaanlMep, CUrHaNbl OTK/OYEHUSA), Heobxoammo noaTBep>XnatTb oTAEJ/IbHO C NOMOLL IO
CNCTEMbI CBA3WU.
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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: Toye4yHoe rnpeobpa3oBaHune

ObpaTnTe BHUMaAHME, YTO Ha3HAYEHNA BXOO0B N BbIXOA0B 3a4al0TCS C TOYKM 3PEHMUS
OCHOBHOW CMCTEMBbI. DTOT cnocob BbIbOpa Ha3Ha4YeHWI CBSA3aH C ONpeneeHNEM B
ctaHgapTe DNP. 3To o3Ha4vaeT, HanpuMep, Y4TO ABONYHbIE BXOObl, KOTOPbIE MOXXHO

o HacTpauBaTb B MapaMeTpax YCTponcTBa Aas npoTtokona DNP, aBnsatoTca 4BOUYHbIMMA
BXO4AMMU r1aBHOW 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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Ha3Ha4ybTe HYyXXHbIN CUrHan (HanpuMep, NoJIOXKEHMNS BbiKlOYaTENS
«PacnpepenntenbHbln WKT[1] . M03» 0AHOMY U3 AOCTYMHbLIX NapameTpos [MMap_
ycTp_/ DNP3 / Toye4yHoe oTobparkeHne / [1BonyHble BXoAbl] «JBonYHbIvi Bxo4 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 fIB/seTCH NPOLEHTOM OT MakCMMaJsibHOro 3HavyeHnsa. CM. Takxe npmMepsl 13
pasnena => «HacTpoiiku 30HbI HeYyBCTBUTENLHOCTY B DNP3».

Ncnonb3ynTe ABOMYHbIE BbIXOAHbLIE CUTHAbI, 4TOObI KOHTPONIMPOBaTL, K Npumepy, COU
UM pene 3alWnTHOro YCTPOMCTBA (C MOMOLLbIO JIOTMYECKMX 3IEMEHTOB).

CtapanTecb usberatb NponyckoB, KoTopble byayT 3aMmennsaTb 06MeH OaHHbIMKU MO
npoTtokosly DNP. To eCTb He OCTaBnAsANTE HENCMOJIb3YEMbIX BXOA0B/BbIXOA0B MeXay
NCNosib3yeMbIMU (HanpuMmep, He NCNONb3yNnTe ABOUYHbIE BbIXoAbl 1 1 3, ecnin He
MCNOJIb3YeTCs BbIXOA 2).
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3.5.1

3.5.2

154

Mpumep npuMeHeHUA: HAaCTPOUKa pene

Jlornka HasHaunTb flornyeckme yHKUUM pesieiHbIM BXO4aM

MRy nbCHBIN cUrHan

Pene ycTtaHoBKK curHana

=1

LIBbix

—q =1

Pene cbpoca curHana

MMMy nbCHbIN CUTHA

JL

CurHanbel 4BonYHbIX Bbixo4oB DNP Henb3a HanpsaMyo UCMob30BaTh OJ15 NepektnyYeHns
pesie, MOCKOJIbKY OHU ABASIOTCA MMNYJbCHbIMK (MO onpeaeneHuio npoTtokosia DNP:
HeyCTaHOBUBLUMMUCS). YCTaHOBMBLUNECHA COCTOSHUS MOXXHO CO3[aBaTb CpeacTBaMum
norn4yecknx QyHKuUnn. Jlormyeckme QyHKLUN MOXKHO Ha3Ha4YaTb PeJsieHbIM BXO4aM.

HPT Y10

Heob6xo0aAnMO MOMHUTL: MOXXHO NCMOIL30BaTh JIOrNYECKNN 3/IEMEHT (pene) «YcTaHoBKa/
cbpoc».

HacTponku 30Hbl HeyyBcTBUTEeNbHOCTU B DNP3

HacTpolika 30Hbl HevyyBCTBUTENBHOCTU [[Map_ycTp_/ DNP3 / Toye4yHoe oTobparkeHue /
AHasnoroBbin BXoA] «30Ha HEYYBCTBUTEIbLHOCTY 0...31» yKa3blBaeTCHA 018 U3MEPEHHbIX
(vnn cTaTUCTUYECKNX) 3HavYeHun. O6HOBIEHHOE 3HAYEHME 3TOro U3MEeHeHUs nepenaeTcs

MOBTOPHO. 3Ha4YeHNe 19 30Hbl HEHYYBCTBUTENIbHOCTU C/leflyeT YKa3biBaTb B NpoueHTax
OT MaKCUMaJsibHOV BEJINYNHDI.

NMpuMepbl HACTPOUKMN 30HbI HEYYBCTBUTEJIbLHOCTH

[ns onncaHns HAaCTPONKMN 30HblI HEYYBCTBUTENILHOCTU CrielyeT NPUBECTM HECKOJIbKO
NnpMMepoB.

Hanps>xeHne (C noMoOLUbIO NN1aTbl U3MEePEHUNSA HanpsXKeHnsa «TU»)
e MnaTa TpaHchopMaTopa HanpsxeHunsa «TU» nogaep>xmBaeT AnanasoH 3Ha4YeHunn 0-
800 B. (Cm. rnaBy «TexHMYeCKne gaHHbie» B 3TOM pyKOBOACTBe.) Apyrnmu
c/loBaMn, MaKCMMaJsibHOe rnoagep>xmpaemMmoe 3HavyeHume coctasnset 800 B.

* HoMuHanbHOe 3Ha4yeHue (BTopnyHoe) coctasnseT 100 B.

* [o3ToMy KOathpnumeHT npeobpaszoBaHMsA NPOLLEHTHOrO 3Ha4YeHN HOMMHANbLHOIO
HaMps>XeHNsa B HACTPOUKY 30HblI HEYYBCTBUTE/IbLHOCTH ByoeT cnenyouwmm:

q=100B/800B = 0,125
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* Hanpumep, Tpe6yeTcn 3Ha4eHne 30Hbl HEHYBCTBUTEJIbHOCTN 10%, npeacTtaBjieHHOE
KaK MPOUEHT OT HOMWHAJIbHOIO HanpsaXxXeHun4.

* B 3TOM c/sly4ae HaCTpPOWMKa 3HAYEeHUS 30Hbl HEYYBCTBUTENbHOCTU 0J1>KHa ObITb
cnepytoulen:

10% - q = 0,0125 = 1,25%
Tok (1 ATT)
e TpaHcchopMaTopbl TOKa 1 A mogaepXmBatoT AnanasoH 3HavyeHnn 0-40 A.
¢ 3Ha4YeHVe HOMMHANbHOIO TOKa (BTOpU4YHOE) cocTaBnseT 1 A.

* Mo3TOMY KO3(hPULIMEHT Npeobpa3oBaHNs NPOLIEHTHOr0 3Ha4YeHNs HOMUHAJIbHOr 0
TOKa B HACTPOUKY 30HbI HEYYBCTBUTEJIbHOCTY Dy eT ceayoLlnm:

q=1A/40A = 0,025

¢ Hanpumep, TpebyeTcsa 3Ha4YeHUe 30Hbl HeYYBCTBUTENbHOCTU 10%, NpencTaBsieHHoe
KaK MPOLEHT OT HOMUHaJ/IbHOIro TOKa.

¢ B 3TOM c/slyvyae HaCTpOWKa 3HAaYeHNS 30Hbl HEYYBCTBUTENBLHOCTU O0J1>KHa ObITb
cnenytloLen:

10% - q = 0,0025 = 0,25%
Tok (5 A TT)
* TpaHcchopmMaTopbl TOKa 5 A nogaep>XmBatoT AnanasoH 3Ha4YeHnn 0-200 A.
* 3HayYyeHVe HOMMHAJILHOIO TOKa (BTOpPMYHOE) cocTaBnaeT 5 A.

¢ MoaToMy Ko3athpnumeHT Npeobpa3zoBaHMNSA NPOLLEHTHOrO 3Ha4YeHNS HOMMUHAIbHOI O
TOKa B HAaCTPOVIKY 30Hbl HEYYBCTBUTE/ILHOCTM By AeT cnenyowmnMm:

q=75A/200A = 0,025

* Hanpumep, Tpe6yeTc51 3Ha4YeHne 30Hbl HEHYBCTBUTEJIbHOCTN 10%, npeacrtaBjeHHOE
KaK MpoueHT OT HOMWHAaJ/IbHOIo TOKa.

* B 3TOM C/ly4ae HaCTpolKa 3Ha4YeHNsA 30Hbl HEYYBCTBUTENIbLHOCTU OOJIXKHa BbITb
cnenytoLwen:

10% - g = 0,0025 = 0,25%
Tok yTedykmn Ha 3emsio (1 A TT)

e MnaTa cTaHgapTHOro TpaHcdopmMaTopa ToKa «TI» nogaepxmeaeT gmnarnasoH
3Ha4veHnn 0-25 A.

* 3HaYeHVe HOMMUHANbHOIO TOKA (BTOpI/I‘-IHOG) cocTtasnset 1 A.

* Mo3ToMy KO3(hPULIMEHT Npeobpa3oBaHNs NPOLIEHTHOr0 3HA4YeHNSI HOMUHAJIbHOI O
TOKa B HACTPOUKY 30HbI HEYYBCTBUTEJIbHOCTY By AeT creayoLnm:

q=1A/25A=0,04

* Hanpumep, Tpe6yeTcn 3Ha4eHne 30Hbl HEHYBCTBUTEJIbHOCTN 10%, npeacTtaB/ieHHOE
KaK MPoOUEeHT OT HOMWNHAaJIbHOIo TOKa.
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¢ B 3TOM c/lyvyae HaCTpPOWKa 3HAaYeHUNS 30Hbl HEYYBCTBUTENBLHOCTU O0J1>KHa ObITb
cnenytloLen:

10% - q = 0,004 = 0,4%
Manbi TOK yTedku Ha 3emsio (1 A TT)

e lMnaTa 4yBCTBUTENILHOIrO TpaHcopMaTopa Toka «TIs» nogaep>xmneaeT gnanasoH
3Ha4veHunnm 0-2,5 A.

* 3Ha4YeHVe HOMUHANbLHOIO TOKA (BTOpVI‘-IHoe) cocTtasnget 1 A.

¢ MoaToMy Ko3thpnumeHT Npeobpa3zoBaHMNsA NPOLLEHTHOrO 3Ha4YeHNS HOMMUHAIbHOI O
TOKa B HAaCTPOVIKY 30Hbl HEYYBCTBUTE/ILHOCTM By AeT cnenyowmnMm:

q=1A/25A=0,4

* Hanpumep, TpeGyeTCﬂ 3Ha4YeHne 30Hbl HEHYBCTBUTEJIbHOCTN 1%, npeacrtaBieHHOE
KaK MpoueHT OT HOMWHAJIbHOIo TOKa.

* B 3TOM C/ly4ae HaCTpolKa 3Ha4YeHNsA 30Hbl HEYYBCTBUTENIbLHOCTU OOJIXKHa BbITb
cnenytoLwen:

1% - q = 0,004 = 0,4%
MowHocTe (1 A TT n nnata usMepeHnsa HanpsikeHnsa «TU»)
e MoaopepxmBaembin guana3oH 3Ha4YeHnn coctasnseT 0-32000 BA.
¢ 3HayeHe HOMMHAJIbHOW MOLLHOCTU (BTOPNYHOE) OCHOBAHO Ha 3HAYEHUAX 3
HOMWHAJILHOIr 0 HaNpPsXXeHNs! U HOMUHAaILHOIO TOKa (BTOPUYHbIX): 100 B - 1 A - V3

= 173,21 BA.

* NMo3ToMy KO3(hPULIMEHT Npeobpa3zoBaHUs NPOLIEHTHOr0 3HAa4YeHNS HOMUHAJIbHOW
MOLLHOCTW B HACTPOVIKY 30Hbl HEHYBCTBUTEALHOCTM ByAeT cneayoLmnMm:

q=173,21 BA/ 32000 BA = 0,00541

* Hanpumep, Tpe6yeTcn 3Ha4eHne 30Hbl HEHYBCTBUTEJIbHOCTN 10%, npeacTtaB/ieHHOE
KaK MPOUEHT OT HOMWHaJsIbHOV MOLLHOCTN.

* B 3TOM csly4ae HaCTpPOWMKa 3HAYEeHNS 30Hbl HEYYBCTBUTENbHOCTU 0J1>KHa BbITb
cnepytoulen:

10% - q = 0,000541 = 0,0541%
MoLwHocTb (5 A TT 1 nnata naMepeHnUss Hanpsi>keHns «TU»)
* [MNoppep)xnBaembln Anana3oH 3Ha4YeHun coctaenseT 0-160000 BA.
¢ 3Ha4YeHMe HOMMUHANbHOW MOLLIHOCTU (BTOPUYHOE) OCHOBAHO Ha 3HAYeHUAX _
HOMMWHAJIbBHOI O HAMNPS»XEHUS U HOMUHAIbHOIO TOKa (BTOPUYHbIX): 100B - 5 A - V3

= 866,05 BA.

¢ [osToMy KO3hpunumeHT npeobpa3oBaHMsA NPOLEHTHOrO 3Ha4YeHNSI HOMUHAIbHOM
MOLLHOCTW B HAaCTPOVIKY 30Hbl HEYYBCTBUTEIbHOCTM ByaeT cnenyowmnm:

q = 866,05 BA/160000 BA = 0,00541

¢ Hanpumep, TpebyeTcsa 3Ha4YeHne 30Hbl HeYYBCTBUTENbHOCTU 10%, NpencTaBsieHHoe
KaK MPOLEHT OT HOMMUHaJ/IbHOV MOLLHOCTMW.
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¢ B 3TOM c/lyvyae HaCTpPOWKa 3HAaYeHUNS 30Hbl HEYYBCTBUTENBLHOCTU O0J1>KHa ObITb
cnenytloLen:

10% - q = 0,000541 = 0,0541%
Yacrora (cetp 50 I'y)
e MopaepxmBaembln guanasoH 3Ha4YeHM coctasngaeTt 40-70 u.
* 3HaYyeHVe HOMMHaJIbHOM YacToThl: 50 Iy,

¢ MoaToMy KoahpunumeHT Npeobpa3zoBaHMNsA NPOLLEHTHOrO 3Ha4YeHNs HOMUHAIbHOM
4YaCTOTbl B HACTPOUKY 30HbI HEHYBCTBUTELHOCTY ByAeT CnefyowmM:

q=50ly/70Ty =0,714

* Hanpumep, TpebyeTcsa 3Ha4YeHne 30Hbl HeYYBCTBUTENbHOCTY 0,1%,
npeacTaB/IEHHOE KakK MNPOLLEHT OT HOMUHAJ/IbHOM H4aCTOThl.

* B 3TOM C/ly4ae HaCTpolKa 3Ha4YeHNsA 30Hbl HEYYBCTBUTENILHOCTU OOJIXKHa BbITb
cnenytoLwen:

0,1% - g = 0,000714 = 0,0714%
YacrtoTa (ceTtb 60 'y)

e MopgepxmBaembin guana3oH 3HadeHnn coctaBnseT 40-70 'y (To eCcTb, Takon Xxe,
Kak gns cetu 50 u).

¢ 3HayeHNe HOMMUHAJNIbHOMU 4acToThbl: 60 L.

* NMo3ToMy KO3(hPULIMEHT Npeobpa3oBaHUS NPOLIEHTHOr0 3HAaYeHNS HOMUHAJIbHOW
4acTOTbl B HACTPOVKY 30HbI HEHYBCTBUTELHOCTH ByNeT cneayoLmnMm:

q=60ly/70ly = 0,857

* Hanpumep, TpebyeTcsa 3HavyeHne 30Hbl HeYyBCTBUTENbHOCTY 0,1%,
npeacTaB/IEHHOE Kak NPOLLEeHT OT HOMUHAJ/IbHOM YaCTOThl.

* B 3TOM csly4ae HaCTpPOWMKa 3HAYEeHNS 30Hbl HEYYBCTBUTENbHOCTU 0J1>KHa BbITb
cnepytoulen:

0,1% - q = 0,000857 = 0,0857%
Kos¢ppuument mowgHoctu (f)
9TO0 3Ha4YeHne ocobeHHOe, MOCKOJIbKY HE MMeeT HOMUHAIbHOIO 3HAa4YeHUS.
* MakcuManbHoOe 3HavyeHue cocTtasngeT 1,0.

* Hanpumep, TpebyeTcs 3Ha4YeHune 30Hbl He4yBCTBUTEeNnbHoCcTH 0,01. (HeT
HeoOX0AMMOCTU BblpaXkaTb €ro B NpoLeHTax.)

* B 3TOM c/sly4ae HaCTpPOWKa 3HAYEeHNS 30Hbl HEYYBCTBUTENbHOCTU 0J1>KHa BbITb
cnepytoulen:

0,01/1,0 = 1%.

* Bce 3Ha4yeHusa yrna npeacTtaBiieHbl B Fpagycax, TO eCTb, MaKCUMaJsibHOe 3HavYeHne
cocTtaBnseT 360°.
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* Hanpumep, TpebyeTcsa 3HavyeHne 30Hbl HEYYBCTBUTENbHOCTY 1°. (HeT
HeoOX0AMMOCTU BbIpaXkaTb €ro B NpoLeHTax.)

* B 3TOM csly4ae HaCTpPOWMKa 3HAYEeHNS 30Hbl HEYYBCTBUTENbHOCTU 0J1>KHa BbITb
cnepytoulen:

1°/360° = 0,278%
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3.6 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 gocTyneH TOJIbKO B TOM CJly4ae, ec/iv Ha 3ajHeln naHesnn yCTPONCTBa
nmeeTca nHrepcpenc RS485 nam onTOBOSIOKOHHbLIN pa3beM.

Ecnn ycTpolicTBo 060pya0BaHO ONTOBOJSIOKOHHLIM MHTEPdENcoM, To Heobxoanmo
YCTaHOBUTb MapaMeTp YyCTPONCTBa «ONTUYECKas NCXOAHAA KOOpAMHATa».

MpoTokon IEC60870-5-103 ¢ ynpaBaeHWeEM MO BPEMEHUN OCHOBAH Ha NpuHuune paboTsl,
YCTaAHOBJIEHHOM OJ19 FaBHbIX N NOOYNHEHHbIX YCTPOMCTB. DTO O03HaYaeT, YTO CMCTEMA
3aWNTbl N yNpaBAeHnsa NoACTaHLMM MOCbINaeT 3anpoc Uan MHCTPYKLMIO Ha HEKOTOpPoE
YCTPOMNCTBO (MOAYNHEHHOE YCTPOWCTBO), KOTOPOE 3aTeM Bbl4aeT Ha 3TOT 3anpoc
COOTBETCTBYHOLWMNN OTBET UJIN UCMONHAET €ro.

[laHHOe YyCTPOMCTBO COOTBETCTBYET TPeboBaHUAM peXxnMa COBMECTUMOCTM 2. Pexxum
COBMECTUMOCTU 3 He NMoaaep)XMBaAETCS.

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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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
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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 nporpamMmmMHoOro MHcTpymeHta AJATMTEP SC.

Ha gaHHbIn MOMEHT noaobHoe NoBTOPHOE COMOCTaB/IeHNE MNOAAEPKUBAIOT CaeayoLine
NPOTOKOIbI:

+ IEC 60870-5-104, > «IEC 60870-5-104»

+ Modbus, => «Modbus®»
MoppobHee cM. B nokyMmeHTaumnm AJAMTEP SC, a Tak)Xe B rnaBax pPyKoBOACTBA K
YCTPONCTBY, NOCBALLEHHbIX COOTBETCTBYOLLMM NPOTOKOJ1aM CBA3N. [Nepenayvya HOBOrro

conocTassieHnsa B MRDT4 Tak>Xe onncaHa B |E|> «ConocTaBsieHne To4YeK AaHHbIX C
nomouibio AOAMNTEP SC».
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3.7 HacTpavBaeMmble NMPOTOKOJIbl CBA3U

3.7.1 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
OTAesIbHOro NporpamMmMHoro MHcTpymeHTa ALATMTEP SC.

MpoTokon IEC104 pgocTyneH, TOJIbKO €CNiv YCTPOMUCTBO OCHalleHo nHtepdgencom Ethernet
(pa3zbemom RJ45 nnm oNnToOBONIOKOHHBIM AYMNJIEKCHBLIM pa3beMoM LC Ha 3agHen naHenn).

CBeJeH1s 0 COBMECTMMOCTM U CTaHAAPTHLIX cnocobax peanv3auuu cMm. B rnase L=>
«DyHKLMOHaNbHasa coBMmecTMocTb no IEC 60870-104».

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, CNYXUT N U3MEepeHHOoe 3Ha4YeHne 3/71eMeHTOM LUVKNNYECKOon nepepnadun, ABndaeTcsd
nHonBnayasibHbIM CBOMCTBOM TOYKMW AaHHbIX. Mpwn Nonb30BaTEILCKOM COMOCTaBJIEHNN

TOYEK AaHHbIX AaHHOe CBOMCTBO MOXHO HAacTpouTb (MoapobHee CM. B LOKYMEHTALUK K
MHCTpyMeHTy AZAMTEP SC).

Anpec obbeKkTa BaHHbIX

WNHCTpyMeHT HacTponkn ALJAMTEP SC no3BonseT co3faTh U pefakTupoBaTh Tabanubi
COMOCTaBNIEHNN, B KOTOPbLIX 06bekTaM AaHHbIX Ha3HA4YalTCA COOTBETCTBYOLWME agpeca.
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3.7 HacTpanBaeMble MpOTOKOJIbl CBA3N

164

Mo conyTcTBytowemy ctaHpapTy IEC104 agpec o6bekTa AaHHbIX COCTOUT U3 Tpex
6anToB. MHCTpyMeHT ALAMNTEP SC no3BonseT onpenennTb Kaxabihi 6anT oTAeNbHO,
4TOObl MOJSIb30BaTE/Ib MO Ha3HAYNTb TaKOW afpec Ka>aoMy 06beKTy AaHHbIX B
COOTBETCTBUWN C KOHKPETHbLIMK TpeboBaHUAMN.

ConoctaBsieHne ToYeK OaHHbIX N3MEePEeHHbIX 3Ha4YeHUn

B nHcTpymMeHTe HacTponku ALJAMNTEP SC napameTp «30Ha HEYYBCTBUTEIbLHOCTU»
MMeeTCs A9 KaXXO0ro U3MepPeHHOoro (Mnm ctaTUcTn4eckoro) 3HadeHnsa. OH onpegenseT
N3MEHeHMe 3Ha4YeHns, KOTOpoe NpueBeaeT K NOBTOPHOM nepefaye 06HOBNEHHOIrO
3Ha4veHwus.

LUMKINYHOCTb Nepenayvn ans U3MepeHHbIX 3Ha4YeHW onpeaenseTca nyTeM ykasaHus
npoueHTa 30Ha HeYYBCTBUTEJIbHOCTY OJ1S1 TAKMX 3HAYEHUI MO OTHOLLUEHWIO K HYJIIO.

HeHyneson npoueHT 30Ha HeYYBCTBUTENILHOCTU BCeraa ykasblBaeT Ha MakCUMaslbHYo
BeJINYNHY COOTBETCTBYIOLLEr0 U3MEPEHHOr0 3Ha4YeHUs, CM. NMpUMepbl B JIOKYMEHTaLUN K
MHCTpYyMeHTY ALATTEP SC.

[0Na Kakaoro n3sMepeHHoro 3Ha4eHns MOXXHO BbiIbpaTb 0OUNH U3 TPeX PeXXMMOB
npeacTaB/ieHNs B COOTBETCTBUU C CONYTCTBYOWMUM cTaHgapToM IEC104:

¢ «KopoTkoe nnaBatollee 3Ha4YeHne» — 3HayeHue npencrtapnseT cobon Ymcno ¢
rnJjiaBaloLLen 3anaTon.

. <<MaCLLITa6I/Ip0BaHHbIIZ>> — 3HayeHune BKJOYaeT B cebs HeM3MeHHOe KONMYeCcTBO
O0EeCATUNYHbLIX 3HAaKOB; MOXXHO HaCTPOUTb MacwTab.

® <<HOpMaJ'IVI3OBaHHbII7I>> — 3Ha4deHune npenctapndeTcd OTHOCUTEIbHO HOMNHAJIBHOIO
3Ha4eHun4.

CyeTynkmn SHepruun

Bce nokasaTtenu sHeprum Bcerga obpabaThiBaloTCA Kak 06beKTbl AaHHbIX TUMa
«NHTerpasnbHoe Lenoe».

CyeTyunkmn cboes

Moka3aHunsa Bcex cyeT4ynkoB cb6oeB Bcerga obpabaThiBaloTCA Kak 06beKTbl AaHHbIX TUMa
«CTpoka butoB».

dBOnYHbIE COCTOAHMNSA

[ns BCex COCTOSAHUI ABOMYHOIO BbIXOAa MOXHO BbiOpaTbh OAUH U3 ABYX PEXMMOB
npencrassieHUss B COOTBETCTBUN C CONYTCTBYOWMM cTaHgapTom IEC104:

e OOHO3MEeMeHTHbI — OfHOo3IeMeHTHaa nHgopmauua (M SP_TB 1),
e [IByx3neMeHTHbIN — [1ByX3/1ieMeHTHasa nHgopmaumsa (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 MCMNO0JIb30BaTb B Pa3/iIMyHbIX LLenax, Hanpumep, Ana noaresepxaeHus CON,
COCTOAHWUI BbIXOAHbIX pefe N 3aMKHYTbIX KOMaHA OTK/OYEeHNS Uan ANs yrnpasieHus
paboTon BbikNtOYaTENS.

Mcnonb3oBaHme komaHa IEC104 BkntoyaeT B cebsl ABYX3TarnHyt HAaCTPOMKY.
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3.7 HacTpavBaeMmble MpPOTOKOJIbl CBA3N

OOuH 13 3TarnoB COCTOUT B onpenesieHnn NPoTOKOJIbHbIX CBONCTB COOTBETCTBYOLLEN
KOMaHAbl C noMoLbio nMHcTpymenTa ALAIMTEP SC.

IEC104

]

KoHdur_

I0A O6BEeKT AaHHbIX Tvn AaHHbIX 30Hi... Koai... Nckntountb n3 Komw... OnucaHue 10A 61600

00061600 IEC104 .
00061601 IEC104 .
00061602 IEC104 .
00061615 IEC104 .

(15, My_IEC104_Mapping.HptSMap [E=REEE )

| ®aitn  UsmeHnTs Hactponkun Cnpaska

P IEIE:

SCD Kom 1 DATATYPE_DP . . Het Komarna SCADA - 30 215240 =1 160
SCD Kom 2 DATATYPE_DP . . et Komaraa SCADA = = | v |
SCD Kom 3 DATATYPE_DP . . et Komarpa SCADA
SCD Kom 16 DATATYPE_DP . . et Komarpa SCADA

ObvekT aant |EC104 . SCD Kom 1 -

T F

Mogenn ycTpoit|fiposepka coemecTun|Mpumey
CocTosH Bepcus NpumeyaHune

w 0K MCA4, Bepcus 3.6.a aKkT._

ScadaConfigTool_Z05

BTopow cBsi3aH ¢ HacTponkon yctponctsa MRDT4 — KoMaHAbl HACTpanBalTCA Kak
3Ha4YeHuns, KOTopble MOXXHO HAa3HA4YUTb COOTBETCTBYIOLNM MapamMmeTpamM.

Ecnu, K npumepy, kKoMaHAa 2 npoTokosa IEC104 6yneT noaTeepxaaTh (cbpoc
3amblkaHusa) CAN 1 ycTtponctea MRDT4, To HeE0BX04UMO yKa3aTb Clenytoulyto
HaCTPOWKY:

[Map_yctp_/CA/WHAO rpynna A/ CA 1] «Pacnpep_ 1» = «IEC104 . SCD Kom 2»

Ecnn, K npumepy, 3Ta KOMaHAa 6yneT ynpasasaTbe paboTov BbIXOOHOIro pene 1 B oTceke
X2:

[Map_ycTp_/ ABonyH_ BbIX_/ PenBbix Pa3 X2 / UBbix 1] «Ha3Hay_ 1» = «IEC104 . SCD
Kom 2»

Ecnu, K npuMepy, 3Ta KOMaHAa byneTt nogreepxgate (COpOC 3aMblKaHMA) BbIXOLHOIO
pene 1 B oTceke X2:

[Map_ycTp_/ OBoudH_BbiX_/ PenBbix Pa3 X2 / UBbix 1] «[loaTBepxaeHue» = «IEC104 .
SCD KoM 2»

Ecnu, K npumepy, 3Ta KOMaHAa byneT yrnpasisaTe paboTovi (OTKAOYEHMEM) BblK/Il0YaTeNs
PacnpepenntenbHbin WnT[1]:

[YnpaBneHune / PacnpegenutenbHbid WUT / PacnpegenntensHbin wnt[1l] / BH kma BK/
BblK] «Kmzg BbIKJ1» = «|IEC104 . SCD Kom 2»

EcTecTBEHHO, 415 YyNpaBAeHUS BbiK/lOHaTEeM HY>)KHO ByaeT HaCcTPOUTb eLle HEeCKOJIbKO
napamMeTpoB. B 4acTHOCTM Heobxoammo byaeT yCTaHOBUTL ANS NapamMeTpa

[YnpaBneHue / Obwine HacTpoku] «fpaBo Ha nepekatoyeHne» 3HadeHne «YnaneHHbln»
nnn «JloKanbHbIN U yaaneHHblii». MoapobHee cM. B pasaene L=> «Oucnetyep cuctem
ynpaBieHnsa /KOMMYTaUNOHHbIX YCTPONCTB>».

MpuMep ncnonb3oBaHna — HaCTpPohKa BbIXOL4HOIO pese
MpaBnao NCNOJIb30BaHUSA MPOrPaMMUPYEMOI JIOFTMKUN COCTOUT B TOM, 4TOBbI HACTPOUTbL

YCTOMNYMBOE COCTOSAHNE, COOTBETCTBYIOLLEE ONUCaHHOMY An4 NMpoTokosia DNP3: >
«[pMep NpUMEHEHUA: HAaCTPONKa pene»

AKTUBaLNsA NoJsIb30BaTesIbCKOIro COnoCcTtaBJ/IeHUs1 ToOYeK AaHHbIX

CeepneHnsa o cozgaHuu hanna conocTaBsieHNA N 3arpy3Ke Uan BbIrpy3Ke ero Ha
ycTponcteo MRDT4 cM. B AOKYMEHTaUUn K MHCTpyMeHTy ALAITEP SC v pa3sgene >
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«ConocTaB/ieHMe To4YeK AaHHbIX ¢ noMoLlbio AOAMNTEP SC» (Tak Kak conocTaBsieHne
TOYeK OaHHbIX ABNAeTCA PyHKUMeN obuiero nopsigka n oouHaKoBO UCMOJIb3YETCH B
HECKOJIbKUX MPOTOKO/1aX CBA3U, TO ONMNCbIBAETCA OTAESLHO).
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3.7 HacTpavBaeMmble MPOTOKOJIbl CBA3NU

3.7.2 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 KoMmnbtloTepe, ALAMTEP SC.

MpoTokon Modbus® c ynpaBneHuem no BpeMeHn 0CHOBaH 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 (ABNAIOLMNECA aKTUBHBIMWU TOIbKO B T@YEHNE KOPOTKOro BPEMEHN)
HeobXoAMMO NMOATBEPXAATb OTAEJIbHO (HanpuMep, CUrHaJbl OTKJIIOYEHUSA) C MOMOLLbIO
CUCTEMbI CBA3MN.

naBHOe YyCTPONCTBO (CUCTEMa yNpaBAeHUs 1 3alinTbl MOACTAHLMN) MOXET
3anpalwmrBaTh C/leayoLyo NHhopMaLnio OT YCTPONCTBA:

e Bepcuto bnoka v Tum;

* N3MepeHHble 3HaYeHus/cTaTucTn4yecKkune n3MepeHHble 3Ha4YeHNA;
* paboyee NosoXKeHMe NepekyaTens;

* COCTOSAHME YCTPOWNCTBA;

* BpeMda 1 gaTty;

* COCTOSAHME LMKDPOBbLIX BXOAOB YCTPONCTBA,

* aBapPUIHbIE CUIHaJIbl COCTOSHNSA 1 3aLlUNTHI.

[NaBHOE YyCTPOMNCTBO (CUCTEMA yNpaB/ieHUS) MOXKET nofaBaTb 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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3 KOMMYHUKaUVOHHbIE MPOTOKO/IbI
3.7 HacTpanBaeMble MpOTOKOJIbl CBA3N

® 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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3 KOMMYHUKaLIMOHHbIE MPOTOKOJIbI

3.7 HacTpavBaeMmble MpPOTOKOJIbl CBA3NU
e 1N NoOgKAOYEeHNS annapaTypbl K CUCTEME KOHTPOJIA NCMOSb3yeTCsa MHTepdeinc
RS485, ycTaHOBJ/IEHHbIN Ha 3agHen naHenn yctponctea (RS485, onTOBO/IOKOHHbLIN
WUnN Yyepes pa3beMsl).
e [ogKN4YNUTE YCTPOMCTBO K LLUNHE (CM. INEKTPUYECKYIO CXEMY).
ObpaboTka owwmnbok — olwmnbky annapaTHoro obecrnevyeHns
NHdopmaumsa no pmnsnyecknm owmbkam CBs3U, TaKNM KakK:
e owmnbKa CKOPOCTU Nepefaydn AaHHbIX;
e owmnbKa YeTHOCTH ...
MOXKeT BbITb MoJslyd4eHa C MOMOLLbI perncTtpatopa 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

YCcTaHOBKa CcoegnHeHNs C yCTPONCcTBOM Yepe3 TCP/IP BO3MO>XHa TO/IbKO B TOM CJlyyae,
€C/IN YCTPONCTBO CHab)xeHo nHTepdencom cetun Ethernet (R)45).

[ [na ycTaHOBNEHMS COeIMHEHNS C CeTbio 06paTUTECh K CUCTEMHOMY af\MUHUCTPATOPY.

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 cnepytoLi