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1 MCDLV4 — ycTponcTBO AnddepeHumanibHON 3awnTbl INHUN

1 MCDLV4 — ycTpoucTteo audpdepeHunanbLHOU
3aLWMUThbl JIMHUMU

Pene opndpdeperHumnanbHon 3awnTel Kabenen /nuHnin MCDLV4 npenHa3sHavyeHo Ons
NCMoNIb30BaHUA B Napax ANA 3alWmTbl Kabenen n IMHNN NPOTSXKEHHOCTbLIO A0 24 KM. MNpun
3TOM 3allMLULaeMan JIMHNA MOXKET BKJIOYaTb B cebs 30HanbHbIN TpaHchopmaTop. Kpome
TOro, YCTPONCTBO UMEET KOMMJIEKCHbIN NakeT YHKLUMIA 3aWnThl, BKKOYaA 3alLUNTy
(ha3HbIX TOKOB, OFPaHNYEHHYI0 3alNTY OT 3aMblKaHUA Ha 3emto, 0bHapy>XeHne 6pockoB
TOKa, a TakKXXe PYHKLMN MOHUTOPUHIa B3aUMOLENCTBUNS SHEPrOCUCTEM U KOHTPONA 0 6
pacrnpenennTenbHbIX YCTPONCTB.

WHTYNTUBHO NOHATHasA KoHuenumsa paboThl C YCTPONCTBOM C MPOBEPKON KOPPEKTHOCTM
BBOOMMbIX MapaMeTpoB N pacluMpeHHbIMN PYHKLUUSAMN BBOAA B 3KCMJyaTauuio, TaKUMU
KaK Hampumep, BCTPOEHHOe CpeaCcTBO MOAENNPOBaHMA 0TKa30B, obecneymBaeT
6e30MacHOCTb M SKOHOMUIO BPEMEHU B MpoLiecce TeXHN4Yeckoro obcnyxmeaHua n seoda
B aKCMnAyaTauuto. NMporpammHoe obecneyeHne Ana HAaCTPONKK MapaMeTpPoOB M OLLEHKN
Smart view MOXXHO UCNOJIb30BaTb OAMHAKOBbLIM 06pa3oM CO BCEM CEMENCTBOM
YCTPONCTB. Smart view fake nNo3BosiieT KOHTPOMPOBaTb yAalleHHOe YCTPONCTBO
MCDLV4 4epe3 nHTepdenc NnpoTokosa CBA3N Mexay ABYyMS ycTponcTeamm MCDLV4.

0630p cbyHKUNIA

U

-
MCDLV4 [1/ 2] 1(0)

@ ToK 1 HanpsXXeHue:
HecbanaHc., > PerucTp:
1 %KHW n KHK,
j e @ b SER (Cobbitue)
7 < CK3,
@ MUH./MaKc./cpeiH., > DDR (Momexa)

N—

[l

asopbl 1 yrabl ol

| Mo, p DFR (Heucn)
SO0T00ODASMDO & " :
[ Ty Wy W _ | cK3, ! -
T T T I P.Q, S, PF > TpeHna
Y X @
[ It
i 1
© 00
l
) )

7 Mepepava curHana

4

[ KJ/1l0oYeHne nepeana

1 e

- i
Ll 3(4) ) T ) T | DaHHble C/Ha yaaneHHoe YCTPONCTBO
a e @ @ @ @ @ @ e @ @ 2 (4epe3 BblAeNeHHbI KaHa CBA3M)
A
- J

* = yepes3 aganTUBHbIE MapaMeTpsbl

‘—Onuvm ‘— CtaHpapT

MCDLV4 [2 / 2] |«

ONTOBOJIOKOHHbI Kabenb

3(4)

Puc. 1: 0630p pyHKUM MCDLVA.,

MCDLV4-3.7-RU-MAN MCDLV4 15



Released

1 MCDLV4 — ycTponcTeo AnddepeHumanbHON 3anTbl ANHUN

1.1 KoMMeHTapunm K pyKoBoACTBY

1.1
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KoMMeHTapuu K pyKOBOACTBY

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

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

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

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

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

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

HacTosiuiee pykoBoACTBO OMUCLIBAET NOJIHOYHKLMOHAIbHbIE MOANMUKALNN YCTPONCTB
(onuuns).

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

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

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

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

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

UHppopmaumns o6 obsa3aTenbcTBax u rapaHTUHHBIX YC/IOBUAX

KoMmnaHusa Woodward He HeceT OTBETCTBEHHOCTU 3a yuiepb, BbI3BaHHbIN
CaMOCTOATENbHON MOAepHU3aLNeNn Ui n3MeHeHNeM YCTPOMCTBA, WA npouenypsbl
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1.1 KoMMeHTapuu K pyKoBOACTBY

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

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

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

CTpyKTypa BaHHOro pyKoBoACTBa

¢ be3sonacHocTb npexxae Bcero! O3HaKOMbTECb C OCHOBHbIMUM COOBLLIEHMAMN NO
6e30MacHOCTH, KOTOPbIe UCMOJb3YIOTCA B HacTosLLEeM pykoBoacTee: => «1.1.1
Ba>kHble onpeneneHus». Kpome Toro, 3gecb npneoanTcsa obuwasa nHpopmaums o
koMmnnekTHocTu (> «1.2 Ceepnenus 06 yCTpoOncTBe»), aHHOM PyKOBOACTBE, a
Tak>Xe YC0BHble 0603HaYeHNs U CUMBOJBI, B Hell ncnonb3yowmecs (> «1.1.2
CnMBObI U onpeneneHns»).

e O6wunini 0630p AOCTYNHbIX ANsA ycTponctea MCDLV4 hyHKUNIA 3alLNTLI NPUBOANTCS B
BUAeE MYHKLMOHaNbHOW cxeMbl: => «0630p dhyHKLMI». OBpaTUTe BHUMaHME, YTO
Han4yme HeKoTopbIX (YHKLMIA 3aBUCUT OT TMUMNaA 3aKa3aHHOro yctponcrea. Cnncok
BapuaHTOB cM. B pa3gene > «1.2.1 BnaHk 3akasa ycTpoiicTBa».

¢ B ycTponictBax MCDLV4 npumeHsieTcs ocobasi MoaybHasa KOHLUEMNLUNS HAacTPoeK,
n3MepseMbiX 3HAYEHUN U CUTHaN0B. HeCMOTpPS Ha TO 4TO AaHHasa KOHUenums
MoAayJsien n napaMeTpoB NPOCTa M ACHa, HAaCTOSATENIbHO peKOMeHayeTCs, 0COBEHHO
HaYMHaIoOLLMM, C Hell 03HakoMUTbCs: => «1.3 Moaynun, HaCTPOWMKK, CUFHasbI 1
3Ha4YeHnna»

¢ 0O Smart view — 370 paboyas nporpaMma, KOTOPYK MOXXHO YyCTaHOBUTb Ha MK ¢
OC Windows. KoMnbloTep MO>XKHO NOAKIIOYNTb K YCTponcTBy MCDLV4 1
MUCNoJib30BaTh A1 HACTPOWKK N NoslydeHus ¢ ycTponctea MCDLV4 faHHbIX
(n3mMepseMbIX N CTaTUCTUYECKMX 3HaYeHUn, 3anucen o cbosax u T. 4.). KpaTkoe
BCTYMJIeHVe NpuBoauTCsa 3aeck: => «1.8 Smart view». Mpu 3ToM ¢ NoApPO6HbLIM
OonMcaHMeM MO>XXHO O3HAaKOMUTbLCSH B OTAE/IbHOM AOKYMEHTEe — MOJIHOM PYKOBOACTBE
rnosnb3oBaTtena Smart view.

* OnuncaHve obopynoBaHmsa (HanpuMmep, CXeMbl Pa3MepPOB U NOAKOYEHNIN) MOXXHO
HalTh 30ech: > «2 O6opypnoBaHue»

¢ Bo3M0>XXHO, Heobxoamnmo byaeT 3aaTb HEKOTOPbIE HAaCTPOMKK Be3onacHoCTH, Tak
Kak ycTponcteo MCDLV4 nocTtaBnseTca 6e3 orpaHUYeHNn 4oCcTyna v npocTenmnm
CTaHOapPTHbLIM NApOaEM, 3alnThbl He obecnedymBaOWMM. [a)ke Mpu HaANYUn
abCcoNOTHOWM yBEPEHHOCTU, YTO 0COBbIX OrpaHMYeHUn AoCcTyna He NoHagobuTcs,
HaCTOATESIbHO PEKOMEHAYETCH U3Yy4NTb rnaBy «be3onacHOCTb»: > «1.4
Be3onacHoCTb»

* PaQ HacTpoeK OTHOCUTCS K caMoMy ycTponctesy MCDLV4: > «1.3.7 MNapameTpsbl
yCTpONCTBa»

* YcTponcteo MCDLV4 npeanaraeT MHOXeECTBO M3MepPSEeMbIX 3Ha4YeHUN N BeaeT
CTAaTUCTUKY eLlle HECKONIbKNX 3Ha4YeHunit: B pasgenax > «1.6 N3mepsembie
3HaveHus» u 5> «1.7 CTaTncTuka» NpuUBOANTCS ONUCaHNE COOTBETCTBYIOLLMX
KOHLLENLWA N HacTpoeK.

e [MpOTOKObI CBA3W, AOCTYMNHbIE AJ18 CBA3M ycTponcTtBa MCDLV4 noactaHumnen
onuceiBatoTca B pasgene > «3 KoMMyHVKaLMOHHbIE MPOTOKObI».

* YcTponcTteo MCDLV4 no3sonsieT ynpasasiTeh 6 KOMMYTaLNOHHbIMUN YCTPONCTBaAMW.

OO6bIYHO KaK MUHUMYM OAMH W3 HUX UCMONb3YIOT AN1S YNPaB/eHNs BbiKloYaTenamu,
OTKJIO4aEMbIMU DYHKLMAMUN 3aluThl Npu cbosix. => «5 [ncneTtuyep cuctem
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yrnpaBneHns /[KOMMYTaLMOHHbIX YCTPOMCTB» ONUCLIBAOTCS Pa3/inyHble YHKLMN
yrnpaBneHms.

MHO>XeCTBO (PYHKL NI 3alnNTbl ONUCbIBAETCA B NoApa3snenax rnasbl « PyHKLMN
3alUThI»: > «4 SnemeHTHI 3awunTbel». CnegyeT nMeTb B BUAY, Y4TO CyLlecTByeT
0OUNH «OCHOBHOWM» 3aLMNTHbLIN MOAYb, YNPaBASOLWNA BCEMU PYHKLNAMN 3aLLUNTHI:

«4.1 Moaynb 3auy: obuwas 3awmTa». bonee Toro, BaXKHO 3HaTb HE TOJIbKO, Kak
AKTUBMPYETCA 3alUNTHbIA MOAYJb, HO N Kak ero 3absiokmpoBaTh: > «4.1.3
Brokuposku»

YcTponcteo MCDLV4 peructpupyeT pa3finyHble cobbiTUs (BO3MYLLLEHUS,
obHapy>xeHHble cbon 1 T. A.), N03TOMY HeobXoAMMO 3HaTb, KakK NOAYYUTb AOCTYM K
Takum 3anucam: => «7 PerucTtpaTopbl»

YcTponctso MCDLV4 npepnaraeT NCNOJ1Ib30BaTb NporpamMMupyemMmsle ornyeckmne
ypaBHEHUS 418 NporpaMMnUpoBaHnNS BXOA0B, BbIXOA0B, 6NOKNPOBKK (PYyHKLNIA
3alUMThI U CO3AaHNA COBCTBEHHbLIX IOrMYeckux GyHKLUun B pene: L=> «8
MporpaMmMupyemMasn normka»

KpoMe pyHKLMI 3amnThl ycTporncTBo MCDLV4 nmeeT 1 pasninydHble QyHKLNN
KOHTpons. OCHOBHOE MX OT/INYME OT (PYHKUUA 3aLUNTbI B TOM, 4TO hYHKL N
KOHTPO/A He BblAAIOT CMFHaJI0B OTKJIOYeHUs, a B 0cobbix ob6cToATEeNbCTBAX
reHepupyloT aBapuiHblie CUrHabl. Takon aBapUNHbIA CUTHaA MOXXHO UCMOb30BaTb
Ansa 6NOKNPOBKM (PYHKLUUI 3aLUNTbI MM Ha3Ha4YUTb oA4HOMY U3 COWN nnn Bxonos:
=> «4.34 KoHTposb»

OcobeHHOCTKM BBOAa ycTponcTBa MCDLV4 B akcnsiyaTauuto: s> «10 BBog B
skcnayaTauuto». ObpaTnuTe BHUMaHME, YTO ONMCaHNE BBOAA B IKCMJlyaTauuto
KOHKPEeTHbIX (PYHKL NI 3alnTbl NPUBOOAMNTCA B Noapa3aenax rnas, NOCBAWEHHbIX
COOTBETCTBYOLWMM (PYHKLNAM 3aLLNThI.

TexHUYecKne ycnoBus, fJOMYCKN 1 NMpUMeHuMble cTaHaapThl: > «12 TexHuyeckue
AaHHble»

B mocnegHen rnaBe HacTOAWEro 4OKYMeHTa MPMBOAMTCA NpeaMeTHbIN yKa3aTesb.
OH nmeeT ogHYy 0CcO06eHHOCTbL: B MCXO4HOM NoJie «&» B HEM NEPeYnNCnatoTCs
HOMEpHbIE CUIHasIbl «FreHepnpyemMbie» OrM4eckumMm cxemMamm (CM. pasgen >
«1.1.2 CnMBOJIbI U OMpeneneHns»).

CBsA3aHHble AOKYMEHTbI

¢ CnpaBoO4YHOE PYKOBOACTBO K ycTponcTtey MCDLV4 (MCDLV4-3.7-RU-REF): 3gecb

YKa3blBalOTCA BCE HACTPONKMN, CUFHasbl U 3HAYEHUSA, OOCTYMHbIE B YCTPONCTBE
MCDLV4, a Tak)Xe COOTBETCTBYIOLWME NYTU MEHIO K HUM, 3HAYEHUS MO YMOJHAHUIO U
Anana3oHbl 3HAYEHWNA.

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

PykoBoacTBo no otnaake yctponcts HighPROTEC (HPT-3.7-RU-TSG): onncaHune
BCEX BHYTPEeHHUX coobuieHunn (06 ownbke nnm c npegynpexxgeHmneMm), Kotopbie
MOryT MOCTYUTb OT ycTponcTea MCDLV4. (Cm. Takxe L=> «9.2 CoobuieHns o
CaMOONArHOCTUKE»).

KpoMe Toro, K 3TOMy OOKYMEHTY cnenyeTt obpawaTbCs, eCnm nocse dasbl 3arpy3ku
(s> «3Tan 3arpysku») CON «Cuctema OK» («paboTaeT») He ropuUT 3e/1eHbIM.

Cxembl npoBoakn (HPT-3.7-EN-WDG) — [TO/IbKO Ha aHIIMNCKOM S3blIKe]: B 3TOM

OOKYMEHTEe OJ19 Ka)K40oro OCTYMNHOro BapMaHTa YCTPONCTBa (3akKa3 no Koay Tuna)
MMeeTCs COOTBETCTBYlOWAa cxeMa, Ha KoTopon ycTponctso MCDLV4 noka3aHo
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Cc3aanm Co BCeEMU YCTaHOBJIEHHbIMW anmnapaTHbIMX MOOYNAMIN N NOOKNKOHYEHNAMN
npoBsoaos.

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

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

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

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

CnpaBo4Hble fokyMeHTbl SCADA

o MCDLV4-3.7-RU-Mpo¢unb ycTtpouctea DNP3 — Mpodune DNP3 — [TONIbKO Ha
AHI TIMNCKOM f3blKe]

o MCDLV4-3.7-RU-Touykn paHHbIXx Modbus — Cnuncok To4yek gaHHbiXx Modbus
o MCDLV4-3.7-RU-Toukn paHHbix Datapoints — Cnmcok To4vek gaHHbIx Profibus

o MCDLV4-3.7-RU-IEC61850-Mics — CBuaeTesibCTBO COOTBETCTBUA peanumsaunm
monenu IEC 61850 (MICS) — [TONbKO Ha aHMIMNCKOM $3biKe]

o MCDLV4-3.7-RU-IEC61850-Pics — CBuaeTenbCTBO COOTBETCTBUA peanmsaumm
npoTokosa IEC 61850 (PICS) — [TO/IbKO Ha aHMIMNCKOM fA3blke]

o MCDLV4-3.7-RU-IEC61850-Pixit — JononHUTeNbHblE CBEOEHUSA O
peann3sauunm npoTokoaa ansa ncnoitannn IEC 61850 (PIXIT) — [TonbKo Ha
AHI JIMNCKOM $i3blKe]

o MCDLV4-3.7-RU-IEC61850-Tics — CBnaeTenbCTBO COOTBETCTBUSA peanunsaumnmn
TexHunyecknx npobnem IEC 61850 (TICS) — [TONbKO Ha aHI IMNCKOM A3blKe]
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[

1.1 Ba>kHble onpepneneHus

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

OMNACHOCTb!

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

npefoTBPaTUTb.

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

OCTOPOXXHO!

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

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

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

o
1 nHopMaumio onsa aggekTnBHon n becnepebonHom paboTsbl.

TpeboBaHusa TexHUKN be3onacHOCTH, HaneYyaTtaHHbie Ha Kopnyce MCDLV4

9Tn TpeboBaHMA TeEXHMKK Be30MacHOCTK HanevaTaHbl Ha Kopnyce MCDLV4 BmecTe co
CXeMoWn coeJUHEHUN:

Only for use with onAc Ho !

external galvanic

decoupled CT's.

See chapter

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

Bonee noapobHbIE NHCTPYKLMUN NO COBNIOAEHNIO TEXHUKN Be3onacHOCTH
cM. B > «2.5.1 TI — CTaHAapTHasa BXOoAHaA NiaTa U3MEepeHUNs TOKOB
a3kl N 3aMbIKaHUA Ha 3eMJII0».
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1 MCDLV4 — ycTponcTBOo AnddepeHumanibHON 3awnTbl INHUN

1.1.1 BakHble onpegeneHus

BHUMAHME!

HaHHbIM BapnaHT MCDLV4 obnagaeT BbICOKOW YYBCTBUTEJIbHOCTbIO K
CUrHanam, rno3BoJISIOLWEN N3MEPSATb TOK YTEYKM Ha 3eMto. (Bxoabl ons
TaKNX N3MEPEHUN OTMEYEHbI 3BE3O04YKON «*».)

TexHn4yeckme xapakTepuCcTMKM YyBCTBUTEJIBHOrO BXO4a N3MepPeHNs
TOKa YTEYKN Ha 3eMJI0 OT/INYAIOTCA OT TEXHNYECKUX XapaKTepucTuk
BX0O0B M3MepeHus (pasHbIX TOKOB. Ecnm KosdhpuumeHT
TpaHchopMaunm TpaHchopMaTopa TOKA HE COOTBETCTBYeET
TpeboBaHUAM (NPEBbLILLAET HY>KHOE 3Ha4YeHne) To HopMaibHble paboyne
yCnoBuSA MOryT 6bITb HE pacno3HaHbI.

Bonee noapobHbIE NHCTPYKLMN MO COBNIOAEHNIO TEXHUKN Be3onacHOCTH
cM. B rnaBe «TexHuyeckne xapakTepucTuku» (=> «12 TexHuyeckme
OaHHbIe») U L{> «2.5.1 Tl — cTaHmapTHaa BXogHas njata usMmepeHus
TOKOB (Pa3bl M 3aMblKaHNA Ha 3€MJIIO».

Hangne>xalyee ncnosb3oBaHue ycrpohcrsa U BaHHOIo pykKkoBoacTtTBa

OCTOPOXXHO!

He BBOOWTE B 3KCnayaTauuo ycTponcteo MCDLV4, noka He ByaeT BbINMOJSIHEHA €ro
HacTpoMKa 1 NpUeMKa.

MpoyunTanTe faHHOE PYKOBOACTBO MO 3KCMyaTaumu.

Onsa HacTponkun TpebyeMbix YHKUWNA 3alWUThbl NpodYnTanTe > «4.1 Mogaynb 3auu:
obLlas 3alMTa» 1 COOTBETCTBYIOLME rNaBbl B <> «4 dnemeHTbI 3aWNTbI».

Mpouenypa npmemku onucaHa B =~ «10 Beoa B aKCMAyaTaLmMio» N COOTBETCTBYIOLLNX
pa3fenax rna., KOTOpble OTHOCATCS K TpebyeMbiM hyHKUMSAM 3aLLUnNThI.

CNEOYWTE HACTOSLLNM NHCTPYKLINAM

Mepen Ha4ya/ oM YCTAHOBKM, SKCMyaTalUUmn UM TEXHUYECKOro 06CNy>XKMBaHNS
o60opyn0BaHUSA TLATEbHO 03HAKOMbTECH C HACTOALLUM PYKOBOACTBOM W BCEWN NpoYel
Heob6x0A4MMON NOKYMEHTaunen, OTHOCALLENCSA K KOHKPETHbLIM onepaunsaM. BeinosHanTe
BCE YKa3aHusa 1 NpeaynpexaeHus rno TexHuke 6esonacHocTu, AeicTByOWME Ha
npeanpusaTUN. HeBbINOHEHNE STUX UHCTPYKLNIA MOXKET NMPUBECTU K TENECHbIM
NoBpeXXAeHNAM U/UInN K UMYLLECTBEHHOMY yLiepby.
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LEJIEBOE NMPUMEHEHWE

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

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

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

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

* 3awmTa BBOAA

* 3almTa 3S1eKTpoceTH

* 3awwmTa obopynoBaHUs

e 3alwmTa TpaHchopmaTopa

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

noJsib3oBaTesib. B Lenax obecnevyeHns Hagnexxallero NnpMMeHeHnsa yctponcTea: CnenyeTt
cobnofaTbh TEXHNYECKME YCIOBUSA U JOMYCKKU, yCTaHoBeHHble Woodward.
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() Ycrapeswas BOKyMeHTauus

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

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

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

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

Ba>xHasa nH¢opmMaumsa

B cooTBeTCcTBUM C TpeboBaHNAMKN 3aKa34MKa YCTPONCTBA YKOMMJIEKTOBaHbI MOAYJ/IbHO
(no kogam 3aka3a). Obo3HaYeHUS CoOeANHNTESIbHbIX Pa3bEMOB YCTPOWMCTBA NPUBOAATCS
Ha BEepXHeWn NaHenn Kopnyca (3n1ekTpuyeckasa cxema).
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OCTOPOXXHO!
DNeKTPOoCTaTUYECKNIA pa3pas

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

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

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

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

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

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

* [lpnKacaTbCa MOXXHO TOJIbKO K Kpasm [1IMM.

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

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

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

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

© 2020 Woodward. Bce npaBa 3alMLLEeHbl.
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1.1.2 CnmBOJIbl U onpenesieHns

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

Ha kopnyce ycTpoincTea MCDLV4 3akpenneHa cxeMa nogkaiodeHns (nposogku). Ha aton
CXeMe MoKa3aHbl BCe pa3beMbl JaHHOI0 KOHKPETHOIr0 BapnaHTa YCTPOMCTBa.

Tabnuuy cMMBOJIOB, KOTOPble MOryT 0ToBparkaTbCs Ha 3TOW CXeMe, MOXXHO HalTK 34eChb:
s> «1.1.2.1 YcnoBHble 0603HaYeHNS 3NEKTPUHECKMX 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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1.1.2.1

26

YcnoBHble 0603HaYeHun IJIEKTPUHEeCKUX cxemMm

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

FE

MntaHune
Ih.A

Ih.B

Ih.C

3lo

Ip.A WL ...
Ip.C W1

Ip. A W2 ...
Ip.C W2

3lo W1,
3lo W2

UA

UB

ucC

UAB

UBC

UCA

VX

UBbIx
HET / NC
LBx
COM

Bbixono+,
AHanor BbIX

Bxoa-,
AHanor BXx

H_3

MoakntoyeHne K paboyeMy 3a3emneHuto (CM. pasgen > «2.2.1
3azemMnieHne»94)

MooknoyeHre K BCNOMOraTeslbHOMY NCTOYHUKY NMUTaHUA

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

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

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

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

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

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

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

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

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

PenenHble BbiXoabl

KOHTaKTHbIN BbIX04, HOPMaJZIbHO PAa30MKHYTbIN /3aMKHYTbI
Lincposon Bxoa

Obliee noagkoyeHne UNPOBLIX BXOLO0B

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

He nogknto4yeHo

MCDLV4
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1.1.2.1 YcnoBHble 0603HAYEHNSA INTEKTPUYHECKUX CXEM

HE He ncnosb3oBaTb
NCNOJIb3OBATb

KC KOHTaKT CaMoOOMarHoCTUKK

GND 3a3zemsieHne

3kpaH BY JKpaH coegunHuTenbHoro kabens

OnT_Kabenb ONTOBOJIOKOHHOE CoeANHEeHne

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

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

See chapter

current Transfomers| (Cy, 5> «2.5.1 T| — CTaHOapTHas BXo4Has niaTta n3MepeHns TOKOB
a3kl N 3aMbiKkaHMS Ha 3eMJ10»105.)

A * Caution MpepynpexaeHne! YyBCTBUTENbHbIE BXOAbl U3MEPEHNSA MaJiblX TOKOB.

curentinputs_| (Cm, 9> «2.5.2 Tls — nnaTa usmMmepeHns TOKoB a3bl M MasibiX TOKOB
3aMblKaHWA Ha 3emnt0»108.)
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3au .
Bak KomOTknA

Hass .
BnkKoMOTKA

Cuctlap
penbTa gu - pexxum

HPT_YO05

Ha3s . TpeB_genbTa du

Has3B . akT_

N
HPT_Y06

3all. aKT.
@ . aKT_
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CumMBONbI Ha d)yHKI.I,VIOHaJ'IbeIX cxeMmax

3HaYeHUAa HacTpoek

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

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

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

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

BxoaoHble U BbIXOAOHbIE@ CUTHaNbI

CBepxy noka3aH OBOUYHbIN (BbIXOOHOWN)
CUrHan.

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

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

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

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

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

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

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

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

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

[lBa Tuna yCTPONCTB CpaBHEHMUSA («TpuUrrepsl
WMnuTTa»)

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

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

Coom o CTyneHb ¢ TalimepoM. Ecnv Bxog cTaHeT
aKTUBHbIM, TO BbIXOJ CTaHET aKTUBHbIM MO
£-Bbi BbIKN NCTeYEeHUN BPEMEHN tgy, (yCTaHaBAMBaeT
_ [Ton Toff | s 3HaYeHue «t-Bbig BK», 3aep>KKa
— g BKJIIOYEHNS).

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

3Ha4YeHMeM (3a4epr)KKa BbIKOYEHUN tgykn,

yCTaHaBANBAETCS 3HaYeHne «t-Bblg BbIKII»).

o5 Bpems ynepxaHus. 3To MMMy b,

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

HPT_YX0

OO6bIYHbIN Habop nornyecknx onepatopos: U,

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

XOR aHHynnpyeTcs.

HPT_YX1

RS-Tpurrep co cbpoLLueHHbIM NPNOPUTETOM.

HPT_YX2

CYyeTyunK C 3anyCcKOM Mno (PpPoHTY.

V
P
HPT_YX3

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

I

HPT_YX4
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1.2 CBepeHunsa o6 ycTponcTee

1.2 CBepeHusa 06 ycTpoucrtee

KoMnneKkT nocraBkm

CO)J,ep)KVIMOE KOMIMNIEKTa MNMNOCTaBKW:

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

(4) TecToBbIN OTHET

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

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

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

Obnactb 3arpysku

Bcio TexHMYecKy AOKYyMeHTaLuto (PyKOBOACTBO MOJib30BaTesf, CMpaBoyHoe
PYKOBOACTBO M T. A4.) U hannbl HacTponkn onsa npunoxeHun Windows (Smart view,
DataVisualizer, PegakTop cTpaHuuy, SCADApter) MO>XHO 3arpy3nTb (becnnaTHO)
HernocpencTBEHHO ¢ canTa => http://wwdmanuals.com/MCDLV4-2.

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

OTAaeNbHO MOXXHO 3aKa3aTb DVD-AUCK NpoAYyKTa CO BCEN TEXHUYECKON OOKYMEHTaumnen
(pykoBOACTBO NOJIb30BaTENS, CNPaBOYHOE PYKOBOACTBO U T. 4.) U halaMn HaCTPOMKMK
ansa npunoxeHun Windows (Smart view, DataVisualizer, PegakTop cTpaHuy, SCADApter).
Tak nonb3oBaTeNu, He MMeloLLMe NOAKAYEHNA K MHTEepHeTY, MOryT NOoay4YnTb BCe
hannbl, KoTopble He06X0AMMbI UM MOTYT NPUrOANTLCA NPU BBOAE YCTPOWCTBa B
3KCnyaTauuto.
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1.2 CBepeHunsa ob yctponcTee

XpaHeHue

3anpelaeTca XpaHUTb YCTPOWCTBO BHE MOMELLEeHNA. YCTPOMNCTBO c/eyeT XpPaHuTb B
CYyXOM, XOpPOLUO NPOBETPMBAEMOM MNOMELLEHUN (CM. «TEXHNYECKMNE OaHHbIEY, > «12
TexHUn4yeckre AaHHbIe»).

bartapes

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

MoCKoNbKY OHa He NCMOob3yeTCs Npu HopMasibHOW paboTe ycTponcTtea MCDLV4,
0XXNOAETCs, YTO NPU HOPMaJbHbIX YCJIOBUSIX SKCMJlyaTauun ee 3aMeHa He noTpebyeTca B
TeyeHune BCero cpoka cnyxbbl yctponctea MCDLV4. Ecnun e 3ameHa 6aTapen Bce-Taku
notpebyeTcs, To Heobxoaumo byaneT oTnpaBuTb ycTponcTeo MCDLV4 nponssoanTento
AN cCepBUCHOro 06cny>XnBaHUA.

YaaneHune 6arapen no ucre4eHumn cpoka cnyxbsi ycrpoiicrsa MCDLV4
CnepyeT BbiNaaTb BaTapelo UK «MNepeKkyCuTb» KOHTAKThI.
JononHnTenbHble CBeAEHUA CcoAep>XaTcsa B NnacnopTe 6e30nacHOCTM NPOAYKTa,

npenocTtaBieHHOM npon3sesognTenem batapen (Panasonic, Tun 6atapen: BR2032 — =>
http://panasonic.net/ec/). CM. Takxe pa3gen > «YTunusauus» Hnxe.

YTunnmnsaunsa

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

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

O6bIYHO YTUAM3ALNS JIEKTPUYECKUX YCTPOUCTB 1 BaTapel perinamMeHTUpyeTcs
TpeboBaHUAMN U HOPMAMK, AEACTBYIOLLIUMN B CTPAHE NOJIb30BaTeNS.
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1.2.1 brnaHkK 3aka3a yCTpPOMCTBa

1.2.1 BbnaHk 3aka3sa ycTpoucTBa

JinHenHoe audcdepeHunanbHoe MCDLV4 -2
YCTPOMUCTBO

N3mepeHunelludpposbie PenenHblie Kopnyc Oucnnen

HanpsA>XeHMUEXo A4 bl BbIXOAbl
0 — 800 8 7 B2 KK- A
B aucnnen,
128 x 128
nnkcenemn
0 — 800 16 13 B2 KK- D
B auncnnen,
128 x 128
nukcenemn
0 — 300 24 20 B2 KK- E
B aucnnen,
128 x 128
nnkcenemn
Bepcusa obopypoBaHusa 2
®a3Hbin TOK 1 A/5 A, TOK yTeukun Ha 3emato 1 A/5 A 0
®a3HbI TOK 5 A/1 A, 4yBCTBUTENbHbLIN TOK yTEYKM Ha 3emi0 5 A/1 A 1
Kopnyc n kpenneHue
Kopnyc ons MOHTa)ka Ha aBepLe A

Kopnyc gJs1a yCTaHOBKM B 19-A10MMOBYO CTONKY

NHTepdenc npoToKona CBA3KM cucTeMbl 3awuThbl ()

OynnekcHbin pasbeM LC, ogHOMOA0BbLIN (40 24 KM), MHOrOMO4O0BbIN (00 4 KM) 0
Pa3bem ST, BFOC2.5, MHOroMof0BbIN (80 2 KM) 1
Mpotokon ceszm (**)

bBe3 npoTokona

Modbus RTU, IEC60870-5-103, DNP3.0 RTU | RS485/pa3bembi

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

A
B
C
Profibus-DP | onToBo/10KOHHOE coeanHeHVe/pa3bemMm ST D
Profibus-DP | RS485 D-SUB E
Modbus RTU, IEC60870-5-103, DNP3.0 RTU | onToBo/10KOHHOE coeanHeHne/pasbem ST F
Modbus RTU, IEC60870-5-103, DNP3.0 RTU | RS485/D-SUB G
IEC61850, Modbus TCP, DNP3.0 TCP/UDP, IEC60870-5-104 | Ethernet 100 M6uT/c/RJ45 B
IEC60870-5-103, Modbus RTU, DNP3.0 RTU | RS485 /pa3bemsl [

Modbus TCP, DNP3.0 TCP/UDP, IEC60870-5-104 | Ethernet 100 M6uT/c/R/45
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1.2.1 bnaHK 3aKa3a yCTpPOMCTBa

JinuneHoe puddepeHumnanbHoe MCDLV4 -2
YCTPOMUCTBO

IEC61850, Modbus TCP, DNP3.0 TCP/UDP, IEC60870-5-104 | onTuyeckuii pasvem Ethernet K
100 M6uT/c/aynneKkcHbivi pa3bem LC

Modbus TCP, DNP3.0 TCP/UDP, IEC60870-5-104 | onTuvyeckuni pasbem Ethernet 100 L
M6uT/c/aynnekcHbili pa3vem LC

IEC60870-5-103, Modbus RTU, DNP3.0 RTU | RS485 /pa3zbemsi T

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

Oonumsa pns arpecCMBHOM cpepbl
HeT A
KoH(popMHOe nokpbIiTUE

JLOCTynHble A3blKOBbIE HaCTpOﬁKM MEeHI0

AHrnmnckmn (CLUA)/HeMeuKnn/mcnaHCcKnin/pycckmn/nonbckuin/mopTyransckun (bpasnnums)/
P paHLY3CKUIN/PYMbIHCKUIA

Mpoune byHKUUMN

OYHKUUN ynNpaBneHuns He bosiee 4emM 6 KOMMYTaLMOHHbIMU YCTpPoONCTBaMu, Ao 80 nornyeckunx
YyPaBHEHUN.

NHTepdenc IRIG-B Ansg CMHXpPOHU3aLMN BPEMEHMN.

(*) B oTHOWeHWM NHTepdenca NPoToOKoNA CBA3N CUCTEMbI 3aLLUTbl HE0H6X04MMO
yYnTbIBaTb Criefytollee:

CyliecTByeT fBa TuMa NPOTOKOJIOB CBA3N CUCTEMbI 3alMThbl, CM. (DOPMbl 3aKa3a U
TeXHNYEeCcKne AaHHble:

* BapuaHT 3aka3a MCDLV4-2xxx1xx, pa3beMm ST, 820 HM, MHOrOMO4,0BbLIN,
* BapuaHT 3aka3a MCDLV4-2xxx0xx, pa3beM LC, 1310 HM 04HOMOLOBLIN.

ObpaTnTe BHMMaHWe, 4TO 3TU ABa TUMa HE B3aUMOCBSA3aHbl, Tak KaK A1 3alUNThI
MCMONb3YIOTCA ABa pa3HbIX (MponpueTapHbIX) MPOTOKOMA CBA3M. DTU ABa NPOTOKONA
Mexay cobon He coBMeCTUMbI. [TOCKOSIbKY HECOBMECTUMOCTb BO3HMKAET Ha YPOBHE
nporpamMMHOro obecnevyeHuns, paspewnts npobaemy Ha ypoBHe obopyLoBaHuUS,
HanpuMep, NyTeM YCTaHOBKN KakKoro-HMbyab ontu4eckoro npeobpasosaTtens «ST 820
HM ¢ LC 1310 HM» Mexay ABYyMS ycTponcTBamMu MCDLV4, HEBO3MOXXHO.

YcTaHaBAMBaTb B3aUMHOE NOAKJIIOHEHNE cefyeT TOJIbKO MeXxay yCTPONCTBaMu
MCDLV4 c nHTepdencamm npoToKoa CBA3N CUCTEMbI 3alNTbl OOHOIrO TUMa!

(**) B oTHOLWEHUN cuctemMsl cBa3nm SCADA HeobxoanMMo yUnThIBaTh Clenytollee:
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1 MCDLV4 — ycTponcTBOo AnddepeHumanibHON 3awnTbl INHUN

1.2.1 brnaHK 3aka3a yCTpPOMCTBa

ONa Ka>XXO0ro BapnaHTa coeanHeHNA MOXXHO MCMNOoJIb30BaTb TOJIbKO OAWH MNMPOTOKOJ1
CBA3MN.

B (oToenbHOM) foKyMeHTe «CxeMbl NpoBOAKM ycTpouctea MCDLV4» npepcrasneH
KOMMAEKT annapaTHbIX MoAyfen A58 KaXX40ro U3 AOCTYMHbIX KOAOB Tuna.

OyHKuna Pasgen «Koabl MpoTOKOa CBA3U» Npenctanset cobon 0630p (B BUAE
Tabnunubl) BCeEX BAPMaHTOB CBA3M C NEPEKPECTHbLIMU CCbIJIKaMM Ha BCe onucaTesibHble
rnaBbl 4AHHOr0 PYKOBOACTBaA MNOJib30BaTeNS.

MporpamMmMmHoe obecnevyeHue Ansa napamMeTpusaumnm 1 aHanamsa Smart view BKJIIOYEHO B
KoMniekT ycTponcTts HighPROTEC.

Smart view MO>XXHO MOOK/OYNTb K ycTponcTBy MCDLV4 yepe3 nHtepgenc USB Ha
nepegHen naHenu unm 4yepes nuHtepdenc Ethernet (RJ45, npn Hann4nnm).
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1.2.1.1 O630p rpynn cbopkun

1.2.1.1 O630p rpynn c6opkmu

OCHOBHbIM BapaHTaM COOTBETCTBYIOT canegyrowmne rpynnbl C60pKI/IZ

Kop TMna cnot X1
MCDLV4-2A... LBx-8 X1
MCDLV4-2D... LUBx-8 X1
MCDLV4-2E... LBx-8 X1

cnoT X3:

* MCDLV4-2x0...:

* MCDLV4-2x1...:

cnoT X4:

cnot X2
OR6
ORG6
OR6

Tl

Tls

cnot X3

Tl /Tls

cnot X4
TU

TU
TU-OR5

cnot X5

OR6
DI8-OR4

cnot X6

DI8
DI8-OR4

e MnaTa TpaHCchopMaTopa HaNPSAXKEHNS C AOMNOJHUTENbHBIMU BbIXOAHbLIMUK pene («TU-
OR5») obecneynBaeT Hanps»xeHne B AnanasoHe ot 0 go 300 B.

e MnaTa TpaHcopMaTopa HanpsxeHna «TU» obecneymBaeT HanpsaXXeHWe B

Onana3oHe ot 0 oo 800 B.

(MoApPOBHYO MHMOPMALIMIO CM. B TEXHUYECKUX AaHHbIX: > «12 TexHuuyeckue

JaHHble».)
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1 MCDLV4 — ycTpomncTBO AnddepeHumanibHON 3aWnTbl INHUN

1.2.1.2 KozZbl NPOTOKOJ1a CBA3U

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

# WMHutepdenc

B RS485 / pa3bvemsbl

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

o[ 000 0]

123456

C Ethernet 100 M6ut/c / RJ45

o> «2.9.1 Ethernet — RJ45»

L]

D 0nToBOJIOKOHHOE coeanHEHNE / pa3beM
ST

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

RxD TxD

E RS485/D-SUB

> «2.11.3 Profibus DP yepe3 D-SUB»

0(=)o)

F OrNTOBOJIOKOHHOE CoeANHEHNE / pa3beM
ST

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

RxD TxD

G RS485/D-SUB

> «2.11.4 Modbus® RTU/IEC
60870-5-103 4yepe3 pasbeM D-SUB»

MCDLV4-3.7-RU-MAN

AlocTynHble NPOTOKO/bI CBA3U

be3 npoTokosia

Modbus RTU, IEC 60870-5-103, DNP3.0 RTU
> «3.7.2 Modbus®»

s> «3.6 IEC60870-5-103»

=~ «3.5 DNP3»

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

s> «3.7.1 IEC 60870-5-104»

Profibus-DP

s> «3.3 Profibus»

Profibus-DP

s> «3.3 Profibus»

Modbus RTU, IEC 60870-5-103, DNP3.0 RTU
> «3.7.2 Modbus®»
> «3.6 IEC60870-5-103»

> «3.5 DNP3»

Modbus RTU, IEC 60870-5-103, DNP3.0 RTU
> «3.7.2 Modbus®»

L=~ «3.6 IEC60870-5-103»
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1.2.1.2 Koabl MpOTOKOJ1a CBA3N

# WHtepdenc AdocTynHble NpPOoTOKOJbI CBA3U
- ] ||=|> «3.5 DNP3»
B Ethernet 100 M6uT/c / R/45 IEC 61850, Modbus TCP, DNP3.0 TCP/UDP, IEC

60870-5-104
> «2.9.1 Ethernet — RJ45»
s> «3.4 IEC 61850»

IZI L «3.7.2 Modbus®>»

s> «3.5 DNP3»

o> «3.7.1 IEC 60870-5-104»

I RS485 / pa3bemel IEC 60870-5-103, Modbus RTU, DNP3.0 RTU

5> «2.11.1 Modbus® RTU/IEC Modbus TCP, DNP3.0 TCP/UDP, IEC 60870-5-104
60870-5-103 4yepe3 RS485»
> «3.6 IEC60870-5-103»

@D D D D D D@ > «3.7.2 Modbus®»

123456

> «3.5 DNP3»

Ethernet 100 M6ut/c / Rj45 L4~ «3.7.1 IEC 60870-5-104»

> «2.9.1 Ethernet — RJ45»

L]

K  Ontuyeckun pas3bem Ethernet 100 IEC 61850, Modbus TCP, DNP3.0 TCP/UDP, IEC
M6uT/c/aynneKcHbivi pa3bvem LC 60870-5-104
s> «2.11.5 Ethernet/TCP/IP yepes 5> «3.4 IEC 61850»

OMNTOBOJIOKOHHbIN Kabenb»
s> «3.7.2 Modbus®»

RxD TxD

5> «3.5 DNP3»

o> «3.7.1 IEC 60870-5-104»

L  Ontuyeckun pas3vem Ethernet 100 Modbus TCP, DNP3.0 TCP/UDP, IEC 60870-5-104
M6uT/c/aynneKcHbivi pa3bem LC
5> «3.7.2 Modbus®»
> «2.11.5 Ethernet/TCP/IP Yepe3

OMNTOBOJIOKOHHbIN Kabenb» > «3.5 DNP3»
RXD  TxD > «3.7.1 IEC 60870-5-104»

T  RS485 /pa3vemsi IEC 60870-5-103, Modbus RTU, DNP3.0 RTU
> «2.11.1 Modbus® RTU/IEC IEC 61850, Modbus TCP, DNP3.0 TCP/UDP, IEC
60870-5-103 yepe3 RS485» 60870-5-104
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1.2.1.2 KoZbl NpOTOKOJ1a CBA3U

# WHtepdenc AdocTynHble NpPOoTOKOJbI CBA3U

00000 0s] L «3.6 IEC60870-5-103»
5 6

12314 > «3.7.2 Modbus®»
Ethernet 100 M6uT/c / Rj45 <> «3.5 DNP3»
||=|> «2.9.1 Ethernet — RJ45» II=|> «3.7.1 IEC 60870-5-104»

> «3.4 IEC 61850»
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1.2.2 HaBurauma — paboTta ycTponcTBa

1.2.2

40

HaBurauma — pabora ycTtpoucTBa

Cneayrouiasa nHpopMaumnss OTHOCUTCA K 3alUNTHbBIM YCTPOWCTBaM C KOprycom «B2» n
6osbLIMM aucnieeM, B YacTHocTu, MCDLV4:

MCDLV4

WOODWARD

@

HPT_Z68
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1 MCDLV4 — ycTponcTBO AnddepeHumanibHON 3awnTbl INHAN

1.2.2.1 SnemMeHTbl NepegHen naHem

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 «Cnctema OK» («paboTaeT») ropuT 3efeHbIM, ecin nocse ¢asbl 3arpysku (l=>

«3Tan 3arpy3kn») QGyHKLMKN 3awmnTbl ycTponcTea MCDLV4 paboTatoT. B ntobom nHom
cnydae cnepyeT 06paTUTbLCA K pyKOBOACTBY M0 OT/aAKeE.

(3) Aucnnen

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

(4) NMporpammupyemoie COAUN rpynnel B (cnpasa)

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

CBeToANOAHbIM UHANKATOPaM MOXXHO Ha3HavyaTb pa3/inyHble CUrHasbl N3 «CMNCKa

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

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

oTobparkaloTca Tekylume dyHKUMN B BuAe cumBooB. CM. 9> «1.2.2.2 O603HaueHus
MPOrpaMMHbIX KHOMOK»

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

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

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

JononHuTenbHble cBepeHuns: > «2.14.1 CON»

(7) KHonka «C»

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

JonoNHUTeNbHbIe CBefeHUs 06 0TMEeHe U3MEHEHUI BO BpeMs 06bI4YHOI HacTpoiku: >
«1.3.1 HacTpolkn napamMeTpoB»

JononHnTenbHble CBeAeHUs 0 NOATBEPXXAEHUN CUFHANO0B: II=|> «1.5 MNopTBEpXKOEHUA»
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1.2.2.1 SneMeHTbl NepefHEN MaHemn

42

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

Cbpoc ananora Bo BpeMs XOJIOAHOrO nepesanycka: > «1.4.6 Bo3BpaT 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

NOBTOPHOM Ha)KaTun KHOMKN «OK» 3T nameHeHunsa 6ynyT coxpaHeHbl Ha MOCTOSHHOM
OoCcHOBe.

(10) KHonka «CTRL»

MpAMoi 4OCTYN K CTpaHuLe ynpasaeHus, cMm. pasgen => «0OgHonuHeliHas cxemax.
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1.2.2.2 O603Ha4yeHnsa NporpaMMHbIX KHOMOK

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

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

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

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

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

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

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

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

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

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

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

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

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

C NOMOLLbIO MPOrPaMMHON KHOMKU «yAannTb» yAANATCSA BbiOpaHHble AaHHbIE.

MporpaMMHON KHOMKOW «BbICTPO BNepen» ocylecTeasgeTcs bbiICTpasd NpoKpyTKa
Bnepea.

MporpaMMHOI KHOMKOWN «BbICTPO Ha3aa» ocylLlecTBAsSETCSA BbiCTpas NPOKPYTKa Ha3aa.

JI2HNUGRECEN B £ B
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1.3 Moaynn, HaCTPOWMKKN, CUTHabl N 3Ha4YeHUA

1.3

Monaynnm, HaCTpOﬁKM, CUTrHaJibl U 3HA4Ye€HUA

MCDLV4 — 3T0 ungpoBoe 3alunTHOE YCTPONCTBO, BO BHYTPEHHEN NaMATUN 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 obecrnevyeHune yctponctea MCDLV4 MoxxHO npeacTaBuTb cebe B
BNUOE HECKONbKMX OTAENbHbIX HE3aBUCUMbIX PYHKLMOHaNbHbIX 610K0B. BO BCel Halen
TEXHNYECKOW AOKYMEHTALNM peYb NAET 0 «MOAYNAX» (MU UHOTOA — «PYHKLNAX»).
Hanpumep, cBo MoOyJb €CTb Y KaXK40M 3aWnTHOW pyHKLMK. [1na yCTPONCTB
HighPROTEC oHUM gBNSIOTCSA OCHOBHLIM NOHATUEM: Hanpumep, pyHKUMA noacyeTa
CTaTUCTUYECKUX AaHHbIX ABMsSeTcsa Moaynem (HasbiBaeTca «CTaTuUCTMKa»), MoOAyJieM
ABNSAETCA KaXKAbl MPOTOKON CBA3M, a TakxKe obuwme qhyHKLUN yrnpaBieHns
BblKJItOYaTENsIMU (Ha3biBalOTCA «YNpaBrieHne»). imeeTca ga)ke Moaysb obLien 3aWmnThl
(Ha3blBaeTCs «3aly»), KOTOPbIA B3aUMOLENCTBYET CO BCEMU APYrUMU 3alLNTHBIMUN
MoOynsamu.

2
=

Ba>kHO 3HaTb, YTO KaXkAbli MapaMeTp, CUFTHaN 1 3HaYeHne BCceraa siBAsS0TCSA YacTbio
4eTKO 04HOro Moayns (oae ecnn paan 6onbLIEN NPOCTOThI UMS MOOYS HE
oTobparkaeTcs Ha NaHenn).

44

Mogynu mMoryT B3auMOLeNnCcTBOBaTb APYr C APYroM — aAnbo NOTOMY, YTO ABASAIOTCA
BCTPOEHHbLIM KOMMOHEHTOM MUKpoONporpaMMHoro obecnevyeHuns, nmbo NoToMy, 41O
Mosib30BaTeslb Ha3Ha4Yna onpenesieHHOMY CUrHasny MOAYNSa TOT UM MHOW NapaMeTp
(cTaHoBUTCA BXOOOM MoAyns). MpumMepoM BCTPOEHHOr0 B3auMOLenCcTBUSA ABASeTCA
c/lydan, Koraa CUrHan oTK/A4YeHus aoboro 3alMTHOro MOAY A MHULUMPYET CUTHa
OTKJ04YeHNs obLero moayns «3aw». M HA0b6opoT — ecnn CUrHaa OTKJIIYEHNS «3alu»
6nokupyetcsa, byanyT 3ab6/10KMpPOBaHbI BCE 3alUNTHbIE PYHKLNN.

HekoTopble MOAYNN CYLLECTBYIOT B BUAE HECKOJIbKUX (MOEHTUYHbBIX) 3K3EMMISPOB,
KOTOpble MOTYT aKTUBUPOBaATbLCHA U HAaCTpanBaTbCA HE3aBUCUMO APYr OT gpyra. Nx
MO>XHO MCMNO0JIb30BaTb, KOraa TpebyeTcs HECKOLKO 3TanoB 3awmnTbl. OgHako y MCDLV4
nMeeTca 04HO PyHAaMeHTasibHoe oT/indme: PyHKLNN BCEX IK3EeMMNApoB
(onpepeneHHoro Mmoayns) Bcerga MAeHTUYHbI (3@ UCKJIIOYEHNEM OTANYNIA, BO3SHUKAIOLLNX
B pe3yJibTaTe pa3HbIX 3HAYEHNN HACTPOEK).

MNpuMeHsieTcs clenyollee corsaleHne 06 MMeHOBaHUW: eCN CyLLIeCTBYEeT HECKOJIbKO

3K3eMnsapoB Moayna «Moaynib», TO UMEHa 3TUX 3K3eMMNAAPOB byayT cneayowmnmm —
«Moaynb[1l]», «Mogynb[2]», ... (TO ecTb, cxeMa «Moaynb[x]»).

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

e [MapamMeTpbl — 3TO AaHHbIE, KOTOPbIE MOTYT U3MEHATLCA MoJib30BaTesieM AN1A
afanTaunn K KOHKPETHbIM CLUeHapunaM NCroJib30BaHUA.
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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 Ntoboe apyroe 3awnTHOe ycTponcTso MCDLV4.
(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 3Ha4YeHnsA (L0 YETbIPEX) COOTBETCTBYIOLLNX
6yneBbIX NapaMeTpoB.

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

OpHako cnepyetT 3aMeTUThb, YTO He BCe (PYHKLUM 3allunThl NOLAEPXKMNBAKOT HaGOpr
alalTUBHbIX NMapaMeTpOB.
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MNonb3oBaTenn, KOTOpPble HE 3HAKOMbI C MOHATMEM «Habopbl aAanTUBHbIX
napaMeTpoB», MOryT y3HaTb 06 3TUX NapamMeTpax nogpobHee B COOTBETCTBYIOLLEN
rnase. CM. pasgen => «1.3.2 Habopbl ananTUBHLIX 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.

MHoOrmne curHasbl MOXXHO Ha3Ha4yaTb ONpPefeNeHHbIM MapaMeTpaM. ITO O3HAYaeT,
4YTO (PYHKLNOHMPOBAHNE TAaKNX MapaMeTpoB 3aBUCUT OT paboyero cocToAHMSA
curHana. Hanpumep, y Kaxxaom yHKLUMN 3alMTbl UMEEeTCS HECKOJIbKO MapaMeTpoB
610knpoBKK. (CM. Takxke L=> «4.1.3 Bnoknposku»). ECan ons napameTpa
6J7JOKMPOBKWN Ha3HAYeH CUIMHa, TO COOTBETCTBYOLWAA PYHKLUNSA 3aLLUNThI
6/10KMpyeTCA, eCcaM Ha3Ha4YeHHbI CUrHan nepexoauT B paboyee cocTtosiHme «UcT ».

Takum e obpa3oM CMrHabl MOIYT Ha3Ha4YaTbCA MHAMKaTOpPaM yCTPONCTBA
MCDLV4, npu 3TOM UHAMKATOP 3aropuUTCs, Kak TONIbKO Ha3HA4YeHHbIW CUrHan
nepengetT B cocTossHne «NcT ». (CM. Takxe > «2.14.1 COn»).

CocTosiHMA BXOAO0B (4219 BXOAa MOAYNS)

e COCTOS\HMA BXOO4OB — 3TO CcreuunanbHble CUrHasbl, KOTOPbIE ABMAITCA YaCTbiO

JlepeBa MeH0. [ KaXK4oro napaMeTpa, A9 KOTOPOro MoXeT 6biTb Ha3Ha4yeH
CUrHan, MMeeTCs COOTBETCTBYHOLLEE COCTOSHME BXoAa. Bo Bpems paboThl
COCTOSIHME BXOAA OTPAXKaEeT TeKyLlllee COCTOSSHNE Ha3HaYeHHOro CUrHasa. 3To
no3BoJISieT NpocaeanTb B3aUMOCBA3UN B paboTe noboi yHKLUMN 3aLUUTbI.

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

CyeTyuKKM, 3HavYeHUs

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

paboThbl NOCTOAHHO XPaHATCS B 0OHOBJIEHHOM COCTOSIHUW.
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1.3 Moaynu, HaCTPOMKU, CUTHAbI U 3Ha4YeHUS

e CaMbIll pacnpoCTPaHEeHHbIN (M CaMbll BaXKHbIN) TUM 3Ha4YeHUn — 3TO 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 = «1.6 N3mepsemble
3HAYEHUS».

» CTaTUCTUYECKOE 3HaYeHNEe — 3TO CneunabHbIA TUM PacCHUTaHHbIX U3MEPEHHbIX
3Ha4YeHun. OHO MOXXET BbITb MaKCMMasibHbIM, MUHUMAaJIbHBIM U CPEAHUM U
NMOMOraeT aHan3MpPoBaTb N3MEHEHNS N3MEPEHHOI0 3HAYEHUS B TeYeHne
HEeKOTOopOoro BpemMmeHu. 015 60/bLWNHCTBA CTaTUCTUYECKMX 3HAYEHMNI CYLLLECTBYIOT
npsiMble KOMaHAbl, KOTOPbIE MOXXHO MCMOJIb30BaThb A1 COpoca CTaTUCTUYECKUX
3HAYEHWN.

Bonee noapobHO O CTaTUCTUYECKNX 3HAYEHUSX CM. B pa3gene > «1.7
CTaTuctmkKa».

* Euwe ognH Ba>KHbIM TUN 3HA4YEHUN — 3TO CYETYUKM. B TO BpeMA KakK M3MepPEHHbIE
3Ha4YyeHnss — 3To 06bIYHO YMcna C NaBatoWen 3anaTon (M COOTBETCTBYHOLLEN
eQNHNLEN N3MepEeHns), CHeTYMKM npencTasnaT cobon uenoe yncno. Ang
60NbLINHCTBA CYETYMKOB NMEIOTCA COOTBETCTBYOWME NPsAMble KOMaHAbl, C
MOMOLLbIO KOTOPbIX MOXKHO cOpoCcnTb 3HavYeHmne cyeT4ymnka go 0.
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1.3.1
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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 > «1.4.4 Maposn 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

MCDLV4 MCDLV4-3.7-RU-MAN



Released

1 MCDLV4 — ycTponcTBOo AnddepeHumanibHON 3awnTbl INHUN

1.3.1 HacTpownku napaMeTpoB

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

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

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

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

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

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

Onsa Toro, 4To6bbl N3MEHUTL 3TOT napaMeTp, HeobxoaonMo BBECTU napoJib, KOTOprI?I
npeanocCTtaBdeT HeobxoaouMble pa3peleHnA.
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MpoBepka npasaononobus napameTpos: Ona npefoTBpaLLeHNst BO3MOXXHbIX HEBEPHbIX
YyCTaHOBOK MapaMeTpOB YCTPOMCTBO NOCTOSAHHO KOHTPOJIMPYET BCE BPEMEHHbIE
n3MeHeHns. Ecnm ycTponcTBo 06HapyXUT HEBEPHbLIA NapamMeTp, To nepen HUM byaeTt
YCTaHOBJIEH CMMBOJ1 «BOMPOCUTESNbHbIA 3HAK».

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

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

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

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

50

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> «1.4.4 Naponu ypoBHSA AOCTyNa») UaW TeKyLIW ypoBeHb A0CTYMNa He
[aeT npaBa N3MeHATb AaHHbIA NapaMeTp.

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

N3MeHNTEe HaCTPOMKN NapaMeTPoB.

Tenepb Bbl MOXeTe:

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

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

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

L8 n3aMeHeHns 3HadYeHu Apyrunx riapaMeTpoB v riocsiegyrLllero nx coxpaHeHns

* MepenauTe K ApyroMy napamMmeTpy U U3MEHUTE ero
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1.3.1 HacTpownkun napaMeTpoB

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

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

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

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

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

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

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

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

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

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

Fpynnsl yctaBok

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

* AKTUBMPOBaATb OOHY M3 YeTblpeX rpynn ycTaBok («HIM1» ... «HI14»).
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Oonuus

* 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».

MepeknioyaTenb rpynn ycraBokK

Py4Howi Bbibop Ecnn BbibpaHa gpyras rpynna HacTpoeK, BPYYHYIO BbIMOJHUTE

rnepekJsoyeHmne c NoMoLLblo napameTpa «llepexkn_ HIl».

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

eCc/ih O4HOBPEMEHHO NMMeeTCH HEeCKOJIbKO CUrHAI0B aKTUBaLun.
Mpumep.

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

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

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

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

Yepe3 SCADA lMepeknveHne BO3MOXXHO TOJIbKO MPWY HaJIMYNM YETKOro 3anpoca

o1 SCADA.

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

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

Ucknro4veHne coctaBnsaeT U3MeHeHNe KoHDUrypaumum, KOTopoe orpaHnYnMBaeTCs
HaCTPOMKaMun U3 TOJIbKO OAHOW Fpynnbl YCTaBoOK. B 3ToM cnyyae Bce pyHKL NN 3aLUNThI
MO>XHO TOJIbKO COPOCUTL (Kak B C/lydae C NepekaYvaTesieM rpynn yCTaBoOK — CM.
BbILLE).
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1 MCDLV4 — ycTponcTBOo AnddepeHumanibHON 3aWnTbl INHUN
1.3.1.1 BsioOKMpOBKa HacTpoeK
EﬂOKMpOBKa BO BpeMsa onepaunmn nepekKsjiriodyeHuns

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

Ecnu nonb3oBaTesnb NpeanpuMeT NOMNbITKY U3MEHUTb Kakon-nMbo napameTp BO BpeMs
paboThbl TaMepPOB BbIKJIOYATENS NN MOKa BCMNOMOraTesibHble KOHTaKTbl YKa3blBaloT, 4TO
BbIMOJIHAETCH onepauns nepekayeHns (cm. pasgen > «5.2 KoHurypaums
KOMMYTaUWNOHHbIX YCTPOMNCTB»), B U3AMEHeHUN NapaMeTpa byaeT oTKka3aHo, a Ha gucnnee
oTobpa3uTcsa coobuweHne «lMoxanyncrta, nogoxxante - Cuctema 3abnokmposaHa»
(nopobHoe cooblieHne NOCTYNNUT U oT Smart view).

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

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

O6xo4 6/10KMPOBKM HACTPOEK

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

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

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

* 4yepes 10 MUHYT Nocne aKTnBaunm obxona 6J'IOKVIpOBKVI HaCTpOeEK.
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1.3.2 Habopbl aganTBHbIX NapaMeTpoB

1.3.2

HaGopbl apanTUBHbLIX NapaMeTpoB

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

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

C NpaKTMYeCKON TOYKMN 3PEHMS, Y HUX MMEETCSA 0O4HO Ba>KHOe oT/im4ne ot Habopos
06bI4HbIX MapaMeTpoB (cM. pasaen > «Tunbl HacTpoek, CUrHaMNoB 1 3HAYEHW»): NpW
nepekJloyYeHn Ha gpyron Habop NapamMeTpoB 3aTparMBalTCA OA4HOBPEMEHHO BCe
yHKLUMN 3awmnThl. ECcnn TpebyeTcs BHECTU N3MEHEHUS TONbKO B 04HY KOHKPETHYIO
PYHKLMIO 3aLLMThI, 3TO MOXKET YCJI0OXKHUTb MpoLeaypbl BBOAA B 3KCMyaTaL Mo 1
MPOBEPKMU.

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

54

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

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

Hanpwumep, [I[1]]).

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

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

E]I'IapaM_3aL|_LV|Tb|/I'no6_nap_3au.l_/l—3aLu,_/I|... = O X
M | =
HaunmeHoBaHue Ben_

ég BHBNK1 - -

&Y BHBK2 ==

o BHB/K KomOTKA .-

Lo T R, . . @

An_Habop 1 KH[1]- 27, 59 . Tpes_

'&'Kﬂ'_ﬂa’ﬁ'ob PSS i
$o An_Habop 3 .-

ég Apn_Habop 4 - -

[/ Napam_ sawwmTsi/Habop 1/1-3aw_- 50, 51/I[1] - 50, 51 - 0O X
| |

HavnmeHoBaHwue HabMoYm KH[1]- 27,59 . Tpes_ Unit
& DyHKLUUSA

&5 BHBJIK ®HK

D BH pes 610K (hyHK
£ BNkKomOTKA

&4 BHBIK KOMOTKN ®HK
é@ MeToa n3MepeHuin
@ I> 1 ﬁ 1 IHOM
&9 Xap DEFT &9 DEFT

Lt L1 o1 c

aKT_
HeakT_
HeakT_
HeakT_
HeakT_
OCHOBHble

LSRRG RAR

HPT_ZBK

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

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

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

3Ha4eHwne.

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

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

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

Habop afanTMBHbLIX NapaMeTpoB 1 MMeeT NpMopuTeT HaZ HabopoM afanTUBHbIX
napameTpoB 2; Habop afanTMBHbLIX MAapaMeTPoB 2 UMeEeT NPUopPUTET Hal Habopom
aflanTMBHbIX NapaMeTpoB 3. Habop afanTMBHbLIX NAapaMeTPoB 3 UMEEeT NPUOPUTET HaL
HabopoM afanTMBHbLIX NapaMeTpoB 4.
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1 MCDLV4 — ycTponcTBo AnddepeHumanbHON 3alnTbl ANHUN
1.3.2 Habopbl aganTBHbIX NapaMeTpoB

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
°© i3MeHuTe BpeMs 3afep>XKN 3aLlUnThbl MO TOKY Ha KOPOTKOE BpeMs
¢ ANSI 51C: TOK C NYCKOM MO Hanpsi>XeHnto

o [eHepaToOp, ABUraTe b, 3aL4mUTa OT neceHcmbununsaumm Toka
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1 MCDLV4 — ycTponcTBO AnddepeHumanibHON 3aWnTbl INHUN

1.3.3 OTobparkeHne CoCTOSAHUSA

1.3.3 OTobOpa>keHMe COCTOAHUA

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

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

«HeaKT_» [ JIoxb [/ «0» O

«aKT_» / |/|CT_/ «1»
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1.3.4 CTpyKTypa MeHIo

1.3.4 CTpyKTypa MeHIo

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

2 PaboTta

~

\
N M 30eCcb HaxoAATCS AaHHble peXxiMa paboThl.
KN

;aﬁora

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

* PerucTtpaTop owwmnbok, Pernctpatop cobbiTuit,
PernctpaTop HEMCnpaBH.

e CamogmarHocTuka
* NMoaTeepanTb, Cbpoc

2 NMnaHupoBaHMe YCTPOUCTBA

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

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

HPT_ZAM

BbibrpaeTcs npotokon (SCADA) cBsi3M C NoACTaHLUMEN.

2 MapaMeTpbl yCTPpOUCTBA

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

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

HPT_ZAO

* KO3(hpuumeHTos TT u TH;
* Tuna nogkno4veHnsa TH (Pa3H Hanp, JIMH_ Hanp_).
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1 MCDLV4 — ycTpomncTBO AnddepeHumanibHON 3awnTbl INHUN
1.3.4 CTpyKTypa MeHo

MapameTpbl 3aLLUTDbI

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

HacTpoikn Ka)xaon 3alMTHOM PYHKLUNM CrPYNNnpoBaHbl
rno cjieayoWwmMM TUNam:

* [MapameTp obLien 3aWwmnThl

* Habop 1 ... Habop 4

* Nepekn_ HM (MepeknioyeHne Habopa napameTpoB)

3N1IeMEeHT ynpaBJieHusA
HacTponkn KOMMYTaUNOHHbIX YCTPOWNCTB.

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

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

Jlornka

* 1o 80 nornyeckux ypaBHeHuUn

* 4 wnw3a Ha BbIbop

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

CepBuc

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

* AHaNOroBbIN BXOA M BbiXoObl «[MpUHYONTENBHO»/
«OTKAO4YEeHnEe»

* icnonb3oBaHMe BHYTPEHHEro reHepaTopa
curHanos/cboeB

* MNepe3arpyska 3alWNTHOIro YCTPONCTBa
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1 MCDLV4 — ycTponcTBo gudepeHLManbHON 3aWmThl IMHAN
1.3.5 MnaHupoBaHMe yCTPOMCTBaA

1.3.5 MnaHupoBaHue yCTpPOUCTBA

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

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

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

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

Ycnyrun no naaHMpoOBaHUIO TakXe OKa3sbiBaloTCA koMnaHmen Woodward.

OcTeperantecb HenpeaHaMePEHHOIr0 OTKYEHNS 3aWNTHBLIX QYHKLUNA U MOAYNEN.

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

Mpn NOBTOPHOM BKIOYEHUM OHOIO U3 3TUX MOAYJEN BCE COOTBETCTBYIOLLNE 3TUM
MOLYJISIM NapamMeTpbl MPUMYT 3HAYEHUS MO YMOJYaHUIO.
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1 MCDLV4 — ycTpomncTBO AnddepeHumanbHON 3aWnTbl INHAN
1.3.6 NMNapamMeTpbl y4acTKa
1.3.6 MapaMeTpbl yyacTKa
B napameTpax y4acTKa MOXXHO HaCTPOUTb BCE MapaMeTpbl, MMeloL e OTHOLWEHNE K
nepsnyHom obMoTKe TpaHchopMaTopa 1 crnocoby paboTbl C 3NEKTPUYECKON CEThLIO,
Hanmpumep 4acToTy, @ TaKXe OCHOBHbIE N [OMOJHUTENbHbIE BENYMHDI.

Bce mapameTpbl y4acTKa AOCTYMHbI B BeTBU MeHto [CucTlapl.

MoppobHblie Tabnnubl U ONMCaHNE BCEX MApPaMETPOB CM. B CMPaBOYHOM PYKOBOACTBE K
ycTponctesy MCDLVA4.
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1.3.7 NapamMeTpbl yCTPONCTBA
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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1.3.8 CyeTumkm cbpoca, 3Ha4YeHns 1 3anucu

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.).

OnncaHmsa OOCTYMNHbLIX KOMaHA cOpoca MOXXHO HAaNTW B OTAE/IbHOM AOKYMEHTE MOf,
Ha3BaHneM «MCDLV4 CnpaBo4YHOe pyKOBOACTBO>.
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1.4 be3onacHOCTb

1.4

64

be3onacHoOCTb

Ob6Limne nono>xeHms

OCTOPO>XHO!

Bce HacTponkn 6e30nacHOCTU AOJ1I>KHbI BbINOJIHATLCA NOJIb30BaTENEM YCTPONCTBA
MCDLV4! HacTosiTe/IbHO peKOMEeHAYETCS B KOHLe npouenypbl BBOAa B dKCrJlyaTaumio
MPUBECTN HAaCTPONKM Be30NacHOCTU B COOTBETCTBME C MECTHbLIMU NpeanucaHnaMmn n
TpeboBaHNAMMN.

Ha MoMeHT nocTaBku ycTponctea MCDLV4 MakCcMMasibHOE 4YMC/I0 HAaCTPOEeK HaXoOuUTCs B
«OTKPbITOM» COCTOSIHUU, T. €. BCE€ OrPaHNYeHNs 4O0CTyNa CHATbI. DTO NMO3BOsAET
UCKJTIOYNTb HEHYXXHbIE CNOXKHOCTUW Npu BBOAE B 3KCryaTauuto. OgHako Korga
ycTponcteo MCDLV4 6ypeT 3anyLweHo, BEPOATHO, NOTpebyeTCcss HECKOJIbKO OrpaHNyYnTb
[OCTyn. B yacTHoCTK Heobxoamnmo ByaeT y4ecTb Crieaylolme acneKkThbl.

Mo ymon4aHuto nogkntodeHmne Smart view kK MCDLV4 4yepe3 USB-nHTepdelnc paspeLleHo
(6e3 naponsa), ogHako ceTeBor AocTtyn no TCP/IP oTKA04YeH (CM. > «1.4.3 Maponn ons
noakatyeHnsa K Smart view»). Mo coobpa>keHnsam 6e3o0nacHOCTM peKkoMeHayeTCs
W3MEHUTb 3TN HAaCTPOWKN Cpa3y Nocjie BBOAA YCTPOMNCTBA B dKCMayaTaLmio.

OCTOPO>XHO!

HacToATeNbHO peKoMeHAyeTCs 3aMeHUTb cTaHdapTHble naponu (> «Maponn no
YMOJIHaHUIO») Ha HOBbIE, COOTBETCTBYOLLME YPOBHIO 6€30MacHOCTY MPUIOXKEHNSA (CM.

«I3MeHeHne naponen»), Hanpumep 3a4aThb Pa3Hblie Mapoan AN pa3Hbix obnacrten /
YPOBHEN AoCTymna. 3To obecneymBaeT BO3MOXXHOCTb HAaCTPONKM MHONBUAYASIbHOIO
[OCTynNa AN pa3iMyHbIX FPynn noJib3oBaTeNen.

0630p HacTpoek, CBA3aHHbIX ¢ 6e30NacHOCTbIO

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

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

* pa3speLueHo fn noakoyeHne Smart view (cM. 5> «[locTyn Yepes Smart view»);
+ Kakoe BblbpaHO NpaBo Ha nepeksoyeHmne (cM. => «MpaBo Ha nepeknoyeHne»);

* KaKoi1 BbIbpaH 0XBaT NPU BOCCTAHOBMIEHWNMN 3aBOACKUX HacTpoek (cM. 5> «1.4.6
Bo3BpaT K 3aBOACKUM HacTpoikaM, cbpoc Bcex Naposien»).

MMONHbBIM CANCOK HAaCTPOoeK, AOCTYMNHbIX Ha 3TOW CTpaHuue, CM. B rnase «be3onacHoOCTb»
CMpaBOYHOro PyKOBOACTBa K ycTponcTtsy MCDLV4.

Korpga 6e3onacHocTb VT nmeeT NnpuHUMNManbHOE 3HaYeHNE, PEKOMEHAYETCSA NPOBEPUTDL
BCE 3TW HACTPOMKN NpK BBOAE YCTPONCTBA B IKCMJyaTaLnto, 0AHAKO C/ierno nonaraTbCs
Ha HUX He cTonT. Ecnm nosib3oBaTeslb U3MEHUT Mapob O1a nogkovyeHns Yepes USB,
HanpuMep, Ha «1», TO Ha 3TOM CTpPaHMLEe NOSABUTCA 3anucb «Maponb ansg USB-nogkn.» =
«OMp. Nosib3.», 0AHAKO0 3(PHEKTUBHOCTL NOAOOHON 3aWNTLl BECbMa COMHUTESIbHA.

CoobLeHuns no 6e3onacHoOCTH

MNpefyCMOTPEH CreunanbHbil perncTpaTop CaMoAnarHoCTUKK, MMeHyeMblin CoobLieHns
0 camoamnarHocTuke. OH cobrpaeT BHYTpPeHHNE CO0bLEeHNS YCTPONCTBA Pa3INYHbIX
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1.4.1 CeTeBas 6e30MacHOCTb

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

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

1.4.1 CeTeBas be3onacHoOCTb
CBa3b SCADA

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

be3onacHOCTb MHTpaceTn

Ecnn nutepgenc Ethernet yctponctesa MCDLV4 noakato4eH K ceTu, To NnoJsib3oBaTesib
[OJKEH caMocToATeNnbHO obecnednTb BCe HeOH6XoAMMbIE CpeacTBa A5 3allUnThbl CETU
KOMMNaHUn. B 4aCTHOCTN HeOBX0AMMO rapaHTUPOBaTh, YTO BHELUHWA JOCTYN (T.€. 13
MHTepHeTa) K ycTponctey MCDLV4 HeBO3MOXKeH. O3HaKOMbTeCb C COBPEMEHHbLIMN
TexHosornaMm (MexxceTesbiMn 3KkpaHamm, VPN n 1. n.)!
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1.4.2 NMaponn

1.4.2

Maponmu
Tunbl naponen
Maponn 6biBalOT ABYX TUMOB:

¢ [aponn gna NnogkA4YeHns No3BoJISIOT YCTaHaBAMBaTb coegnHeHne ¢ paboymm
nporpamMMHbIM obecneyeHnem Smart view. (CM. = «1.4.3 Maponn ans
noakayeHns K Smart view».)

e [Maposan ypoBHA AocTyna TpebyoTca ANna BHECEHUS U3MEHEHUN B HAacTPOnKK. (CMm.
> «1.4.4 Maponn ypoBHSA focTyna».)

MpumevaHne. Maponu ANA NOAKAIOYEHUA BrepBble nosasmancek B sepcum HighPROTEC
3.6. MNpUYNHOM MOCAY>XXNJIO TO, 4TO, Ha4YMHasa C Bepcumn 3.6, BCe COeANHEHNA Mexay
MCDLV4 v Smart view cTanu nosaHOCTbIO WNEHPOBaATLCA C MOMOLLbIO COBPEMEHHbIX
KpUNTorpaduyecknx anroputmoB. (CM. Takxe L=> «Smart viewMNogknoueHue K »).

3afaHHble NAapOoN XPaHATCHA B NOCTOAHHOM NamMaTn MCDLV4 n He yoansaioTca npu
0BHOBJIEHMN MUKPOMPOrpamMMbl (3TO OTHOCUTCA K NaponsaM obomx TUMNOB).

66

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 MCDLV4 Bce 6onbluee BpeMma 610KMpyeT BBOA NMapoas — A0 Tex rnop, rnoka
He byneT BBEAEH BepHbIN Maposb. O6 3Ton 610KMPOBKe NoJsIb30BaTENS UHPOPMUPYET
cneumnanbHoe coobuieHure. B neprop 6/10KMPOBKM 3TOT TalMep BANSET TOJIbKO Ha BBOJ,

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

3abbITbI Naposab

Ecnu HaxkaTb knasuwy «C» BO BpeMS X0JI0OAHOI0 nepesanycka, 0TKpPoeTCs AMasiorosoe
0KHO cbpoca (Npu ycnosuun, 4T0 OHO He BbII0 OTKJIOYEHO). B HEM MOXXHO cbpocuThb BCe
Mapoau U BOCCTaHOBUTL 3HadYeHns no ymondaHuio (cMm. => «Maponun no ymonyanuio»).

CeefeHnsa o AnasnoroBoM okHe obulero cbpoca cMm. B pasgene > «1.4.6 Bo3BpaT K
3aBOJICKMM HaCTpoWnkaMm, cbpoc Bcex naponemn».
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1.4.3 NMaponwu gnsa noakato4eHnsa K Smart view

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
onepaTtopoM Ha ycTponctso MCDLV4 n obpaTHo.

MoaTomy Bce coeanHeHnsa mexay MCDLV4 n Smart view NOMHOCTbIO WWNGPYOTCS C
MOMOLLbIO COBPEMEHHbIX KpUNTOrpapmnieckmnx aaropmTMoB.

Woodward npenocTaBnasieT Ana KaxAoW yCTaHOBeHHON Bepcuun Smart view (Ha4yuHas ¢
Bepcuun 4.70) n gna kaxxgoro yctponctea HighPROTEC (HauynMHasa c Bepcun 3.6)
KpunTorpadunyeckmne cepTudmnKaTbl, KOTOPblE aBTOMaTUYECKN NepenatoTcs npu
noakatoyeHnn. CtopoHbl (MCDLV4 v Smart view) NpoBeps0T NoayYeHHble CEPTURUKATHI,
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, BKAOYas 3anTHoe ycTponcTeso MCDLV4. K ycTtponctsy MCDLV4 MOXHO
MoNy4YnTb AOCTYN C MepenHen naHenm unm 4yepes paboyee nporpamMmHoe obecneyeHune
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 ecnmn ycTponcteso MCDLV4 noakntoyeHo kK ceTtu 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.

e [Ing ycTponcTB anddepeHUnanbHON 3alunTbl IUHUN UMEETCA AOMOJHNTEeNbHas
BO3MOXXHOCTb OTKJ/IO4YUTb AOCTYN K Smart view ¢ yaaneHHOro ycTponcTea 4yepes
cuctemy Protection Communication. 1ns aToro Heob6xoaMMo HaCcTPOUTL NapaMeTp
[Map_ycTp_/ be3onacHocTb / CBA3b] «Sm. View yepe3 ProtCom». o ymon4aHunio
3TOT TUMN AOCTYNa pas3peLueH.

Ecnu ond oTkaY4eHUsa AoCTyna K Smart view ncnonb3yeTcs caMo NnpunoxxeHmne Smart
view, TO TEKYLLN CeaHC aBTOMaTUYeCKU NMpepbiBaeTCA.
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1.4.3 Naponn onga noaknoyeHnsa Kk Smart view

Maposaun ana nogknodeHmnsa K Smart view

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

* NMNopknwoyeHnue yepes USB — gng nogknwyeHns kK Smart view 4yepes USB-
MHTepdenc Hy>KHO BBECTU «Naposib A IOKAJIbHOrO NOAKAYeHNA» (Mo
YMOJITHaHUIO OH He 3adaH).

* MopknioyeHue K yoaneHHOW ceTu — A58 NoAKAYeHnsa K Smart view yepes
Ethernet Hy>XHO BBeCTU «Maposib 418 NOOKJIIOHYEHNA K yaaNleHHON ceTu» (no
YMOJIHaHUIO OH He 3ajaH, U 3TOT TUN JoCTyna no yMoJs4aHUo OTKJOYEH, CM.
«[locTyn 4Yepe3 Smart view».)

Onsa nogkntoveHns K Smart view 4yepes cuctemy Protection Communication Takxe
HY>XHO BBECTW «MapoJib AJ1S MOAKJIOYEHNS K YAANEHHON CeTu».

N3MeHUTb Naposb ANa NOAKAYEHNA MOXKHO B Smart view, OTKpbIB BETKY MeH!to [[ap_
ycTp_/ be3sonacHocTb / Maposib] 1 ABaXKAbl LWENKHYB Napob.

ObpaTuTe BHMMaHMe, 4YTO NapPOSN AN MOAKJIOYEHUS OT/INYAIOTCS OT NapoJsiein ypoBHS
poctyna (cm. > «BBog napons ¢ noMoLLbio NaHenn») cneayowmnMm
XapaKTepucTUKaMu:

* Maponun onsa NOAKIIOYEHUS MOXXHO BBOAUTb N U3MEHATbL TOJIbKO B Smart view (a Ha
naHenn NYM ycTtporictea MCDLV4 — HeT).

OfOHaKo MOCTOSHHO XPaHATCSA Napoan Ha ycTponcTee MCDLV4, a He B Smart view.
Mo3Tomy Npn HeobxoaMMOCTU O NoAKYeHNA K Kaxgomy pene HighPROTEC
MO>XHO 3a4aTb OTAEJIbHbIA Napob.

* B oTnuuve oT naponeit yposHs gocTyna (l=> «/3meHeHune naponein») naponn ans
NOAKJIIOYEHNS MOTYT coiep>KaTb He TOJNbKO Lundpbl 1, 2, 3, 4 1 He umerT
orpaHuMyeHns no AJiMHe B 8 CMMBOJIOB (MOryT coaep»XaTb 64 cumBonia n 6onblue).
Maponb A1 NOAKII0YEHNA MOXKET NpeacTaBAsATb CO60 NPON3BOJIbHYO
nocniefoBaTebHOCTb J0ObIX MevYaTHbIX cuMBosioB (KOHMKoA), BKoYas npobensi.

Naponu no ymonyanuio (cM. > «Maponn no ymonuaHuio») He obecneynBatoT AOSKHYIO
3alUnTY.

B uenax 6e30macHOCTM HaCTOATENbLHO PEKOMEHAYETCA Cpa3y NSMEHUTb UX B
COOTBETCTBUN C MECTHBIMN HOPMaMW.

Mpn HeobxoaANMMOCTU, MOXKHO BOObLLE YOanuUTb BCE Mapoaun, eCn 3TO AOMyCKaeT Balla
nonntuka 6esonacHocTn. Torga naponm He ByayT 3anpawmMBaTbCs, U OOCTYN CTaHeT
MOJIHOCTbIO OTKPbLITbIM. O,D,HaKO Mbl HACTOATEJIbHO HE peKoOMeHAYyeM OTKa3blBaTbCA OT
BCeX Nnaponemn, n ocobeHHO OT CeTEBbLIX.
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1.4.4 Maposn ypoBHA JoCTyna

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 AocTyna). OnucaHue ypoBHeit focTyna cM. B pasgene => «1.4.5
YpoBHM goCcTyna».

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

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

BBon naposis ¢ nOMOLLbIO NaHeNun

Ha naHenn NYM ycTponctea MCDLV4 MOXXHO BBOAUTb 1apo/ib YPOBHSA AOCTYyna C
MOMOLLbIO MPOrpPaMMHbIX KHOMOK.

HPT Z91

1 2 3 4

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

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

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

N3meHeHHne naponen

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

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

Moateep>xaexune 6e3 BBoga napons

Q Onsa nonyvyeHns obuien nHopmMaLnum o NOATBEPKAEHNAX CM. pa3aen > «1.5
— MoaTBepxaeHnsa». CBeneHns 06 ob6nacTax/ypoBHAX AOCTYNa MOXKHO HaWTw B pa3gene

> «1.4.5 YpoBHW foCTyna».
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1.4.4 Maposn ypoBHA JOCTyNa

HaunHas ¢ HighPROTEC Bepcuun 3.6, noateBepanTb CAN MOXHO Ha>kaTueM Knasuim «C»
B TeyeHue 1 cekyHabl. MoapobHee cMm. B pasgene => «MoaTBepxaeHve BpyYHYio
(Ha>xkaTmeMm kHonku C Ha NaHesnn yrpaBaeHUs)».

deakTnBauunsa naponeﬁ npu BBoae B 3Kcniayataynio

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

OCTOPOXXHO!

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

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

Obwumne coobpakeHuns

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

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

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

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

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

1.4.5 YpoOBHM AocCTyna
YpoBHM A0CTYyNa MMEIT ABYXYAaCTHYIO MePapPXNYECKY0 CTPYKTYpPY.
Maponb pykosognTensa (agMmHncTpaTop) obecnevynsaeT OOCTYMN KO BCEM NapaMeTpam u
HacTponKaMm.
Supervisor-Lv3
KoHdurypaumsa ycTtpoucTtea
9 Prot-Lv2 Control-Lv2
N #
¥ %
é’b HacTponkun 3aunThbl HacTpoikn ynpaBneHus oo
. %
f PI 1 c [ ] 1 %\-
*
¢ Prot-Lv1l Control-Lv1 %
Y %
,i.” Cbpoc/MoaTs DieMeHTbl yrpaBneHus ooo
()
Q L)
< RO %
2 %
Read Only-LvO ®
ToNbKO ANS YTEeHUSA
Puc. 3: LocTyrnHble ypoBHU/pa3peLleHNsa OCTYyra.
B cnepytowen Tabnmue nokasaHbl 06nactu goctyna. ObpaTnTe BHMMaHME, 4TO Ka)kaas
obnactb goctyna TpebyeT oTAeNbHOro Naponsa asTopusaummn. (OgHaKo Npu Bo3BpaTe K
3aBOACKMM HacTponkaM Ha ycTponctee MCDLV4 pgnsa Bcex Nnaposien ycTaHaBMBaeTCA
elVHOe CTaHJapTHoe 3HaveHue, cM. l=> «Cbpoc Bcex naponeii».)
CumMmBON Ob6nacTb pgoctyna Joctyn K:
obnactm

&

F
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Ha3BaHuve ypoBHS
poctyna (naHenb /
Smart view):

Read Only-LvO

Ha3BaHue ypoBHS
nocTtyna B
CMpaBOYHOM
PYyKOBOACTBE:

«RO»

3anpoc naponaf Ha

naHenum / Smart view:

Prot-Lvl

YpoBeHb 0 obecrnevynBaeT AOCTYMN TOJIbKO AJist HTEHUS KO

BCEM HACTpPOMKaM 1 NapamMeTpam yCTPONCTBa.
YCTPOWCTBO BO3BPALLAETCA Ha 3TOT YPOBEHb

aBTOMaTUYECKWN NOCIe HAaCTPONKK nnn 6e3nencreuns.

3TOoT NnapoJib obecnevymBaeT AOCTYN K cbpocy un

PYHKUMNAM noaTBeEpXKAeHUA. KpoMe Toro, oH No3BosseT

BbIMOJIHATb PYYHbl€ CUTHAbI TPUITEPOB.
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1.4.5 YpoBHU gocCTyna

CumMmBON O6nactb pocryna
obnactm

Ha3BaHue ypoBHS
nocTtyna B
CMpaBOYHOM
pPyKOBOACTBE:

«P.1»

3anpoc naposf Ha

kL

Prot-Lv2

Ha3BaHuve ypoBHS
[oCTyna B
CMpaBOYHOM
pPYyKOBOACTBE:

«P.2»

3anpoc napossa Ha

EL

Control-Lv1

Ha3BaHuve ypoBHS
[OoCTyna B
CMpaBOYHOM
pPYyKOBOACTBE:

«C.1»

lil 3anpoc napons Ha

naHenn / Smart view:

Control-Lv2

Ha3BaHue ypoBHS
nocTtyna B
CMpaBOYHOM
PYyKOBOACTBE:

«C.2»

3anpoc naposad Ha

kL

Supervisor-Lv3

Ha3BaHuve ypoBHS
[OoCTyrna B
CMpPaBOYHOM
pPYyKOBOACTBE:

«S.3»
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naHenum / Smart view:

naHenun / Smart view:

naHenum / Smart view:

JocTyn K:

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

KOHMUIypaLunuio AncneTyepa oTKIIYEHNS

[aHHbIN Naposib AaeT paspelleHne Ha onepauumn
nepeksoyYeHns (NepeksoYeHne KOMMYTaLMOHHbIX

YCTPOWNCTB)

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

M3HOCY BblIKJIlOYaTENEeN...).

3TOT NapoJyib obecnevymBaeT HEOrPaHUYEHHbIN OOCTYM KO
BCEM NapamMeTpaM M HaCTPOMKaM YCTPONCTBa
(KOHUrypaLmm ycTponcTsa). 3To BK/OYaeT B cebs
njiaHUpoOBaHWE yCTPOMNCTBa, MapaMeTpbl yCTPONCTBA
(Hanpumep, oaTa n BpeMs), NapaMeTpbl y4acTKa,
rnapaMeTpbl 06CNY>XMBAHMA U NapaMeTpPbl JIOrNKWN.
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Ecnm yCTpOMCTBO OCTAE€TCA HEAKTUBHbLIM B PEXXMME HAaCTPONKM MapaMeTpoB B TEYEHME
onpeaesieHHOro BpeMeHu, 3a4aHHOro nosib3oBatesiem (ot 20 go 3600 cekyHA), TO OHO
aBTOMaTUYECKM NepexoamnT B pexxmnm «Read Only-Lv0». Bce HeECOXpPaHEHHbIE N3MEHEH NS
TepsaTCS.

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).

OpnHako npu NnoBCcegHEBHON 3KCnayaTauum yctponctea MCDLV4 naHHOe MeHIo [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 ocTasnante yctponctso MCDLV4 6e3 npucMoTpa, ecaiv nMenTcsa pas3baokmpoBaHHbIe
obnactum goctyna (Ha gmucniee otobpa>kaeTcsa CMMBOM OTKPLITOrO 3aMKa). Ecam goctyn
bonblie He TpebyeTcs, BEepHUTECh Ha YpOBeHb «Read Only-Lv0».

Pa3zbnokupoBaHue obnactun gocrtyna c nomowibio Smart view

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

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

He octaBnante yctponcrtso MCDLV4 6e3 npncmoTpa, ecnv B Smart view nmeroTcs
pa3bnoknpoBaHHble 061acTu AoCcTyna. bNnoknpyrTe KOMNbLIOTEP Ha BPEMSA CBOEr0
OTCYTCTBUA UK XOTHA Bbl cOpacbiBanTe HAaCTPONKK AocTyna. [Onsa 3Toro ABakAabl
LeNIKHNTEe CUMBOJ1 3aMKa B CTPOKE COCTOSAHNSA PSALOM C HUXKHEWN rpaHuLLen okHa Smart
view nnu oTKporTe MeHIo [YcTponcTBo / BocCTaHOBUTL A9 NapaMeTpoB 3Ha4YeHue
«TONbKO YTeHue»] .
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1.4.6 Bo3BpaT K 3aBOACKMM HaCTporKaM, cbpoc Bcex maposen

1.4.6 Bo3BpaT K 3aBOACKMM HacTpoukaMm, cOpoc Bcex naponen

MimeeTcs cneumnanbHoe ananorosoe okHo «COpoc», B KOTOPOM MOXKHO BbiGpaTk Ntoboin 13
cnenyLwmnx napameTpos:

* Bo3BpaT K 3aBOACKUM HAacCTpPOMUKaM U
« COpoc Bcex naponemn.

OnanoroBoe oKHO c6poca MOXKHO OTKpPbITb TOJIbKO C NnaHenn N4YM (n Henb3a B Smart
view).

Ha)xmunTe knaBuwy «C» BO BpeMsi XOJI04HOI0 3amnycka 1 yaep>XunBanTe ee, Noka He
NMOSIBUTCS ANANoroBoe oKHO «CHpocC».

Mo TeXHUYeCKUM MpmuyYnHam 3TO AMaJIOrOBOE OKHO <<C6poc>> OOCTYIMNHO TOJIbKO Ha
QHIJIMUCKOM fAi3blKe (He3aBUCUMO OT pervoHanbHOM HAaCTPOMKM A3blka, KOTopas 6y,ueT
MCMNoJIb30BaTbCsA NO3XKe, MocJsie 3anycka yCTPONCTBa).

NmenTe B BUAY, 4TO AaHHOE ANAJIOFOBOE OKHO MOXXET COBCEM He 0Tobpa)kaTbCs, ecnun
OHO ObIJ10 CneynanbHO OTKIIIOYEHO (CM. HMXKE) nan ecnum Bbla OTKJIOYEH NapamMeTp OJ1s
cbpoca Bcex naponen.

Bo3BpaT K 3aBOACKMM HAaCTpoHKaM

ByayT copolueHbl BCe HACTPONKKN NapaMeTpoB. Bce 3anucm byayT yaaneHsl, a
CTAaTUCTUYECKNE 3HAYEHUSA U CHETHUKN — COPOLLIEHBI.

NcknoveHne: cHeTUYMK YacoB paGOTbI COXpaHAETCA.

1. > B nmnanorosom okHe «CHbpoc» BbibepnTe «Bo3BpaT K 3aBOACKUM HaCTPOMKaM>».

p [losBuTCA OManoroBoe OKHO C BOMPOCOM «BepHyTb 3aBOACKME HAaCTPOMKM YCTPOMNCTBA U
rnepesarpysmtb?»

2. > [lloaTBepanTe, Ha)kaB «[a».

» bByayT BocCTaHOBEHbI 3aBOACKNE HACTPOMKM MO YMOJIHAHWIO, U YCTPONCTBO
nepesarpysuTcs.

Cbpoc Bcex naponen

MO>XHO yAaZInTb 3TOT NapamMeTp U3 ANAJIOroBoro okHa «Cbpoc» no coobpakeHnsm
6e30nacHOCTU (CM. HUXE).

0]

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

» [losaBUTCSA AManoroBoe OKHO C 3anpocoM noaTeepxaeHns «CopocnTb BCce Naponin?s»
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2. > [loaTBepouTte, HaXkaB «[a».

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

CTaHmapTHble naponu (cM. = «Maponu no ymonyaHuio») He obecneynBaoT HNKAKOIA
3alUMThI.

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

Hacrtpoikun 6ezonacHocTn

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

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

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

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

OCTOPOXXHO!

Ecnv naponb yTpayeH 1 napamMeTp «COpocC BCeX Maposien» HeQOCTYMNEH, TO
€AVHCTBEHHbIN crocob BepHYTb BO3MOXXHOCTb yrpaBieHNs — BOCCTAaHOBUTb 3aBOACKME
HacTporku ycTporncts MCDLV4 no yMmonyaHuio. ECim n 3ToT napaMeTp OTKJ/IOYEH, TO
ycTponcTteo MCDLV4 Heobxoammo oTnpaBuUTb B koMnaHuto Woodward ¢ 3anpocoM 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.

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

Ecnun Ha3Ha4YeHHbIN CUFHaN aKTUBMPYETCS, 3aMblkaHue noaTeepxaaetcsa (Cm.
pasgen => «MHanBnayanbHoe NoATBEP)KAEHNE 3aMKHYThIX COCTOSIHUIA» HUXe).

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

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

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

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

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

CyliecTByeT HECKOJIbKO pa3HbIX NPAMbIX KOMaHA, KaX4as U3 KOTOPbIX OTHOCUTCS K
KOHKPEeTHOMY MHOXXeCTBY COCTOSIHUN, KOTOPOE HY>XHO MOATBEPAUTL (CM. pa3gen

«CoBOKYyMHoe noaTeepxaeHune (c mnoMmoubto MO Smart view nnm naHenn
yNpaBAEHUNS)» HUXKE).

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

Tak NoATBEPXJaeTCs Cpa3y HECKONMbKO 3aMKHYThIX cOCTOAHMIA. (CM. pasgen L=>
«MoaTBepxAeHne Bpy4YHyto (HaxxaTnem KHomku C Ha NaHenn ynpaBiaeHus)» Huxe).
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O6paT|/|Te BHMUMaHWE Ha TO, 4TO NMNoATBEPANTb 3aMKHYTOE COCTOAHNE MO>XXHO, TOJIbKO
€CJIN CUIHasl, BKJIOYMBLUMN Ty HaCTpOI7|Ky, 6onee He aKTUBEH. DTO NMnpaBnJ1o ABNAETCA
obwmnmM onga Bcex TUMoB noaTBepP>XOAeHUA.

Ipyroe obuiee NnpaBno COCTOUT B TOM, 4TO Npu HacTporike [[Nap_ycTp_/
MoaTBepanTb] «AnCT cbpoc» = «HeakKT_» paboTaloT TONIbKO MpsAMble MOATBEPXKAEHUSA
BpyuHyto (=> «MonTBepxaeHne BpyUHyto (HaxkaTmeM kHonku C Ha naHenu
ynpaB/ieHnA)») C NaHenn ynpasnaeHus. NMoaTBeEpXAEHUS APYrUX TUMNOB, B TOM YucCe
COBOKYMHbIE MOATBEPXAEHNSA C MoMollblo MO Smart view (s> «CoBOKYMHoe
noaTBepXaeHue (c momollbto MO Smart view nan NnaHenn yrnpaBieHns)»), MPoCTo
NFHOPUPYIOTCA.

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

NuguBunpyanbHoe nonTBep>XXaeHue 3aMKHYTbIX COCTOAHUNA

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

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

v Ha3Ha4eHHbIN

CUrHan

noaTBepXaaeTt
COCTOsIHME
otoenbHoro CAW.

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

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

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

78

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

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

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

[Map_ycTp_/MNMoatBepanTtb] «MoaT CO»

v Ha3Ha4deHHbIN
cuUrHan
nogTeepXxnaeTt
cocTosHue Bcex CON.

[Map_ycTp_/MNMoateepanTtb] «MoaT PenBbix»

v Ha3Ha4yeHHbIN
cCUrHan
noaTBepXxaaeT
COCTOSIHME BCEX
penenHbIX BbIXOL0B.

[Map_yctp_/MNoatBepontb] «MoAaT CkAO»

v Ha3Ha4yeHHbIN
cUrHan
noaTBepXxgaeT
3aMKHYTOe COCTOsHne
curHanos SCADA.

ABTOMaTu4yeckoe noareep>xpgeHue

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

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

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

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

v CoCcTosiHMne
Ka>xgoro CAWN c
TakuUM 3Ha4YeHuem
HaCTPOWKK
noaTBep)xaaeTcs
aBapUNHbLIM CUTHAN0M
OOHOW 13 PYyHKUWIA
3aWnThI.
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CoBokynHoe nogTeep>XxaeHmne (¢ nomoLlubto MO Smart view nan naHenn
ynpasJieHHs1)

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

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

v MoaoTeBepanTb
COCTOSiHNE
npepynpexaeHus no
CUrHany CUCTEMHOro
con.

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

[PaboTa / MoaoTBepanTtb] «Cuc . MoaT CAO »

v Bce CON

[PaboTa / MoaTBepanTh] «Cuc . MoaT PenBbix>

v Bce peneniHble
BbIX0Ob

[PaboTa / MoaTBepanTb] «Cuc . MoaT CkAO»

v Bce curHansbl
SCADA

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

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

MpumedaHne. B BeTBM MeHI0 abcTpakTHOe umsa moaynsa «KY [x]» He oTobparkaeTcs.
BmecTo Hero nokasbiBaeTcs 0603HaYeHMEe KOMMYTALUOHHOIO YCTPONCTBA, Ha3Ha4YeHHoe
Ha CTpaHuLe ynpasieHus (O4HONMHENHas cxeMa), TO eCTb He4To Bpoge «QAL» (Cm. Lg>
«OOHONMMHENHas cXxemMa».)

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

can, BbIXOAbl, OTKJIIO4YEHUA.

C naHenu ynpasfieHNa MOXKHO NOJYy4YUTb NpAMON AOCTYN K MeHto [PaboTa /
MoaTeepAnTb] C MOMoLLbI0 KHOMKM «C» (cM. paszgen > «MoaTsepxxaeHne BpyyHyio
(HaxxaTmeMm KHonku C Ha NaHenn ynpasJieHNN)» HUXKE).
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1.5 NopTeBepxaeHns

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

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

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

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

CyuiecTByeT ABa cnocoba NoATBEPXXAEHUS HaXKaTUEM KHOMKN «C».,

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

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

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

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

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

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

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

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

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

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

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

° KOMaHOa OTKJI1lo4eHus.
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1.5 NopTeepxaeHuns

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

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

naponsd ona ypoBHA OOCTYyMa.

Ha cny4Yain BO3HUKHOBEHUA HEOOX0OMMOCTU NOATBEPXKAATh COCTOSAHUSA pPesIenHbIX
BbIX0A0B, curHanos SCADA n KoMaHAbl OTKI0YeHna 6e3 BBoAa Naposs npeaycMoTpeHa
BO3MO>XHOCTb OCTaBUTb MYCTbIM MoJie napossd ona yposHA «Prot-Lv1». ECTeCTBEHHO, 3TO
MOXXeT NpPeACTaB/ATb NOTEeHLMaNbHY0 Yyrpo3y 6e3onacHOCTY, TakK YTO NOJIb3YyNTECh
3TOWN BO3MOXXHOCTbIO C OCTOPOXHOCThLI0. ObLimne cBeaeHna 0 Naponax n coobparkeHusax
6e3onacHocTu cM. B rnase > «1.4 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

EonHMLBI MOLLHOCTH (MPUMEHUMO TOJIbKO K YCTPOHCTBAM C BO3MOXXHOCTbIO
u3MepeHus sHepronorpebseHns)

C nomouwbio napameTpa [MNap_ycTtp_ / UHAMK un3mep_/ O6wiune HacTponku] «Eg-Libi
MOLLH.» MOXHO 3a4aTb cnocob oTobparkeHna namepeHHbIX 3HavyeHnn B U4M n Smart
view:
¢ ABTOM.MacwTab MolwH - Beibop npedukca eguHuy, (K, M, I') n Konn4yecTBa 3HAKOB
rnocne 3anaTon a5 3Ha4YeHNI MOLWHOCTU B 3aBUCKMMOCTM OT OCHOBHbIX NapaMeTpoB
TPaHCHPOPMaATOPOB TOKA U HAMPAXKEHUS.
¢ KBT, KBAp unu kKBA - BbibpaTb npedukc «k» ana eaunHunl (KBT, kBAp nnmn kBA)
¢ MBT, MBAp nnn MB-A - BbibpaTb npedumkc «M» gna eguHuy (MBT, MBAp nnn MB-A)

e BT, 'BAp unn 'BA - BbibpaTb npedukc «I» ang egmnHny, (FBT, TBAp unu NBA)

EamHuLUbI 3Heprun (NPpUMeHUMO TOJIbKO K YCTPOUCTBaM C BO3MOXXHOCTbIO
u3MepeHuss 3HepronoTpebsreHns)

C nomouwbio napameTpa [Map_ycTtp_/ UHAMK _un3mep_/ Obwune HacTponku] «Eg-Libi
3Hepr» MOXHO 3agaTb cnocob oTobpa)keHNa namepeHHbliX 3HavyeHnn B MYM n Smart
view:

¢ ABTOM.MacwTab sHepr - Boibop npedukca eannnu (k, M, I') n konndectBa 3HaKoOB
rnocsie 3anaTon As8 3Ha4YeHNN MOLWHOCTU B 3aBUCMMOCTM OT OCHOBHbIX NapaMeTpoB
TPaHCHOPMaTOPOB TOKA U HANPSAXKEHUS.

e KBT*4, KBAp*4 nnun kBA*4 - BeibpaTb Npedunkc «K» onsa eamHuy, (KBT*4, KBAp*4 nnn
KBA*Y)

e MBT*4, MB-Ap*4 nnn MB-A*4 - BeibpaTb npedukc «M» ona egnHuy, (MBT*4, MB-Ap*y
nnn MB-A*y)

e IBT*4, FBApP*4 nnn FBA*Y - BbibpaTb npedukc «M» ans equuuy, (FTBT*4, TBAp*Y namn
FBA*yY)
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Ecnn cyeTYnK NnepenosIHNTCA, TO OTCYET BHOBb Ha4yHeTCA C HynsA. lNepenonHeHne
cHeTHYnKa 6y,u,eT NMOKa3aHO COOTBETCTBYHOLWNM CUTHAJIOM.

MepenonHeHune cyeTHYUKa:

3aBUCUT OT HaCTPoOeK TPaHCHOPMaTOPOB TOKA U

* ABTOM.MacwiTab sHepr Hanps>XeHuns
999 999,99

* KBT*4, KBAp*4 nnm kBA*y
999 999,99

e MBT*4, MB-Ap*4y nnu MB-A*y
999 999,99

e BT*4, TBAp*4 unn NBA*y

YpoBeHb oTCeYKH

[ns nogaBneHns WyMa B U3MEPEHHbIX 3HAaYEHUSAX, 6JIN3KNX K HYJItO, MOXKHO 3a4aTb
YyPOBEHb O0TCEYKN. YPOBEHb OTCEYKN MO3BOSIET 0TOBpPa)kaTb N3MEpPEHHbIe 3HaYeHNS,
6113KME K HYJIIO, KaK HOJIb. DTU NMapaMeTpbl He BAUSIOT Ha 3anuCbiBaeMble 3HAYEHUS.

da3oBbie yribl

®da30Bble yribl BEKTOPOB TOKa U Hamnps>XXeHna onpenenstoTcsa 13 OCHOBHOWN
COCTaBAAOWEN N BCerga OTHOCATCH K onpeaesieHHOMY KOHTPOJIbHOMY BEKTOPY.

KOHTPObHbIN BEKTOP 0OLIYHO ABNAETCSA NepBbIM KaHasIoM Hanps>XeHusa, Hanpumep UA
nnn UAB (B 3aBUCUMOCTU OT TOr0, KOTOPbIA N3 HUX N3MEPSAETCSA HAaNpsaMyto — CM. TakxXe
HacTporky napameTpa [CucTtlMap / TH] «TH coea».)

OfOHako ecnm aMnAnTyda KOHTPOJIbHOMO BEKTOpPa CTaHOBUTCA C/INLLIKOM Masion, TO B
KayeCcTBe KOHTPOJIbHOrO BEKTOPA NCMOJIb3yeTCa CeyoWwnii BO3MOXHbIA KaHan
n3mepenuns, Hanpumep UB nnm UBC) n T.4.

Ecnu Hanpsa>xeHna Bcex Tpex a3 CTaHYyT 04eHb HU3KUMU UIWN, eC/IN B 3aLLMTHOM
YCTPOMNCTBE HET (PYHKLUNM U3MEPEHNS HaNPSAXKEHUS, TO NepBbI BXOA ANS N3MEpPEHUS
ToKa Ih.A (nepBo NnaThl ANA N3MEPEHUS TOKa, HanpuMep cnoT X3) NCnosb3yeTcs B
KavyecTBe KOHTPOJIbHOro BeKTopa. Ecnin oH TakxXe HencnpaseH, MCDLV4 nepeksntoyaeTcs
Ha I.B, 3aTeM Ha Igh.C, nocne 3Toro Ha nepsbIi BXOA U3MEPEHUS TOKa BTOPOWN NnaThl
n3MepeHna ToKa, ecyim OHa CyLlecTByeT, N T. 4.

Mo onpefeneHnto KOHTPOJIbHbLI BEKTOP MMeeT ha30Bbi yrona 0°.
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1.7 CtaTucTuka

1.7 CtaTuctTuka

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

1.7.1 HacTponka MMHUMAJIbHbIX ¥ MAKCUMAaJIbHbIX 3HA4YE€HUH

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

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

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

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

npOCMOTp MUHUMAaJIbHbIX 3HA4Y€HNN

B MeHto [PaboTa / CTaTuctuKa / MnH]

MpocMoTp MakcuMasnbHbIX 3HAYEHUH

B MeHto [PaboTa / CTaTucTuKa / MKc]

1.7.2 KoHdpurypaumusa pacuera cpenHero sHa4eHus

1.7.2.1 HacTpouka pacyeTta cpegHero 3Ha4eHus Ha OCHOBE CUJibl TOKa*

* = NOCTYMHOCTb 3aBMCUT OT 3aKa3aHHOro KoAa yCTPOMCTBA.

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

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

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

[Map_ycTp_/ CtaTtuctuka / Harpyska / Harpy3ka no Toky] «/lyck I-Harp no_» =
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1.7.2.2 HacTpoWka pacyeTa cpefHero 3Ha4yeHns Ha OCHOBE HamnpsXeHna*

1.7.2.2

86

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

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

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

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

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

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

MpocMoOTp cpeaHUX N NUKOBbIX 3HAYEHUH HA OCHOBE CHJIbl TOKa

B MeHto [PaboTa / CTaTucTtumka / Harpy3kal

BapunaHT (KOMaHAa) OTKJII04eHNA OJi1 OrpaHn4YeHuns cpenHen TOKOBOU Harpy3skm

Cm. pasgen 5> «6 CuctemHble aBapuitHble CUTrHaNbI».

HacTpo#ka pacyeTa cpeaHero 3Ha4eHUs Ha OCHOBe Hanps>XeHua*

* = NOCTYNHOCTb 3aBUCUT OT 3aKa3aHHOro Koga yCcTpoMCTBa.

Hactponka nepuona BpeMeHHn AJiA pacyeTa cpefHUX 3Ha4YeHumn
[Map_ycTp_/ CtaTtuctuka / V CKONb3. Cp. KOHTP.] «MIHTepBasa Vavg» =
* «CKOJIb3»: pacyeT CpefHero 3Ha4yeHns Ha OCHOBE CKOJIb34LWeEero nepnoaa.

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

BapuaHTbI 3anycka no cpeaHUM 3Ha4eHUSIM Ha OCHOBE Hamnpsi>KeHUs
[Map_ycTp_/ CtaTtuctuka / V CKonb3. Cp. KOHTP.] «[lyck Vavg Jyepe3s:» =

e «ANNT-Tb»: PUKCUPOBAHHBIN NN CKONb3ALWMNN Nepuoa. AnTenbHOCTb Nepuoaa
HacTpauBaeTCsa B MeHIo «inTesibHoCTb Vavg».

¢ «yCcK®HK»: CpegHne 3Ha4YeHNS PacCYNTLIBAOTCSA Ha OCHOBE Nepuoaa BpeMeHu

MeXxnay OBYyMS pacTyWwmMMn (ppoHTaMu nMmnybCca CUrHana, HasHa4YeHHoro ass
napameTpa «3anyck ®H Vavg».

Cbpoc cpegHnx 3Ha4YeHUN HA OCHOBE HaNnpsa>XeHus
MrHoBeHHbIN cOpoC NyTeM NPAMOro yrnpaBieHUs:
[PaboTa / Cbpoc] «CopPHK Vavg» — cOpoC BCEX 3HAYEHMN

MO>KHO Tak>Xe Ha3Ha4YuTb curHan cbpoca (Hanpumep, UMGPOBON BXOAHON CUrHaN)
napameTpy [Map_ycTp_/ CTtaTucTuka / V CKosb3. Cp. KOHTP.] «COpPHK Vavg».
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1.7.2.3 HacTpolka pacyeTa cpefHero 3Ha4yeHus Ha OCHOBe MOoLHOCTK*

B 3TOM cny4dae 3HayeHus byayT cOpackiBaTbCs NpU pocTe hPOHTA UMMYJSibCa AAaHHOMO
CcurHana cbpoca.

MNpocMoTp cpepaHUX 3HaAYeHUU Ha OCHOBE Hanps>XeHus

B MeHto [PaboTa / CTtaTucTtukal

1.7.2.3 HacTpo#MKa pacyeTa cpeaHero sHa4eHUA Ha OCHOBe MOLUHOCTU*

* = NOCTYNHOCTb 3aBUCUT OT 3aKa3aHHOIro Koaa yCTpOIZCTBa.

HacTtpoika nepmona BpeMeHU AJ1A pacyeTa CpefHNUX U NMUKOBbIX 3Ha4YeHUH
[Map_ycTp_/ CtaTtuctuka / Harpyska / Harpy3ka no mowHocTun] «MIHTepBasa P-Harp» =
* «CKOJ/b3»: pacyeT CcpefHero 3Ha4YeHMsA Ha OCHOBE CKOJIb34Lero nepuoaa.

* «(PMKC»: pacyeT cpefiHero 3HayeHnsa cbpacbiBaeTcs B KOHLE Nepruoaa, To eCTb B
Havane cnefyollero nepmoaa.

BapuaHTbI 3anycka no cpegHUM N NMAKOBbLIM 3Ha4Y€HUSAM Ha OCHOBE MOLLUHOCTH
[Map_ycTp_/ CtaTtuctuka / Harpyska / Harpy3ka no MmowHocTu] «f1yck P-Harp no_» =

e «ANNT-Tb»: PUKCUPOBAHHBLIN NN CKONb3ALWMNN Nepuoa. AInTenbHOCTb Nepuoaa
HacTpauBaeTCs B MeHIo «AimnT P-Harp».

o «[TyCKDHK»: Cpe}J,HI/Ie 3Ha4YeHna paCCHNTbIBAlOTCA Ha OCHOBE Nnepnoia BpemMeHN

MeXX4y ABYMSA pacTyLuMn (ppoHTaMu MMnyJbCa CUrHasia, Ha3Ha4YyeHHoro s
napameTpa «llyck P-Harp ®H».

Cbpoc cpegHNUX U NUKOBbIX 3HAY€HUH Ha OCHOBE MOLLHOCTH

MrHOBEeHHbIN cOpoC NyTEM NPAMOro yrpaBsieHUs:

[PaboTa / Cbpoc] «KBuT®dH ® Harp» — cbpoc BCex 3Ha4YeHUn

MO>XHO Tak>Xe Ha3Ha4YuTb curHan cbpoca (Hanpumep, LMPOBON BXOAHON CUMHaN)
napameTpy [Map_ycTp_/ CTtaTnctmnka / Harpyska / Harpyska rno mMowHocTun] «<KBut®@H @

Harp».

B 3TOM cny4dae 3Ha4YeHus byayT copacbiBaTbCA NpU pocTe hpPOoHTa UMMYJibCa AAaHHOro
curHana cébpoca.

MNMpocMoTp cpegHNX N MUKOBbIX 3Ha4YeHnn Ha OCHOBEe MOLLHOCTH

B MeHto [PaboTa / CTaTuctuka / Harpy3kal

BapunaHT (KOMaHAa) OTKJII0YeHNA [Ji1 OrpaHn4YeHuns cpenHen TOKOBOU Harpy3kKu

CMm. pasgen => «6 CucTeMHble aBapuitHble CUTHaNbI».
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1.8 Smart view

1.8

1.9

88

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 nonHom HacTporkn MCDLV4 pekoMeHAyeTCq UCNOJ/Ib30BaTb NPOrpaMMHOe
obecnevyeHne Smart view gna HaCTPOWKN N OLLEHKWN, MOCKOJIbKY HAaCTPOMKa C MoMOLLbIO
MaHesnn yCTPOWCTBa BbIMOJIHAETCSA CNOXXHO U TpebyeT OINTENIbHOrO BPEMEHMN.

Onsa Smart view TpebyeTtcsa MK ¢ onepaunoHHon cuctemon Windows (7, 8.x nnm 10).

TpebyeTca TakXxe coeguHUTeNbHbIM Kabenb ang npsaMoro nogkatyeHna MCDLV4 k MK.
3ToT Kabenb NnofkoHaeTcsa K pasbeMmy USB n paszbemy «Mini B» Ha MCDLV4 (c™m.
Takxell> «2.13 NHTepdeiic MK — X120»). CoelMHeHe MOXHO TakXe yCTaHOBUTb
yepe3s Ethernet (TCP/IP), ecnn 3To AonycKaeTCa XxapakTepUCcTUKamMmm cetu, ecam
3aKa3aHHoe ycTpoitcTBo MCDLV4 ocHalleHo nHTepdeiicom Ethernet (<> «1.2.1.2 Koabl
npoTokona cBs3n», => «1.2.1 BnaHk 3aka3a yCTPONCTBa») N €CIN Ha MaHenn yxe
6b11Kn 3anaHbl HeobxoanMblie HacTporku TCP/IP (IP-agpec, Macka noaceTu, LWKO3).

3awimiueHHas cBA3b
B uenax 6e30nacHOCTM BO3MOXHOCTU CBA3UN Mexay Smart view n MCDLV4 moryT 6bITb
orpaHu4yeHbl. bonee Toro, NOAKAIOYEHNE YyCTaHaBIMBaeTCs TOJIbKO Noc/ie BBoAa Naposs

Ansa noaknoyeHnsa. bonee noapobHo cM. B rnaBe «be3onacHoOCTb» (s> «1.4.3 Maponn
ONsa nooknto4YeHns K Smart view»).

DataVisualizer

DataVisualizer — nporpamMmma gss npocMoTpa opM CMrHasI0B U 3anmcen o cobbITnAX.
OHa aBTOMaTU4YeCKM yCTaHaB/INBAETCHA BMeCTe C nporpaMMmon Smart view. Ee MOXXHO
NCMoJIb30BaTb M KakK CTaHJapTHoe cpeacTBo npocMoTpa (arnos COMTRADE.

* OTKpbITME N MPOCMOTP 3arpy>XEeHHbIX CUrHaN0B

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

e [locnepoBaTeNbHbIN aHaNN3 TOYEK OAHHbIX U BbICTpanBaHNE KaHaJi0B
OTO6pa)KaEMbIX aHaJI0roBbIX CUrHAMI0B B COOTBETCTBUN C 3aMMCaHHOWN JIOrNMYeCKomn
cxemom BHYTPEHHEIO pene.

¢ CoxpaHeHMne HaCTPOEK OKOH (CHUMKW) 1 NeYyaTb A8 oT4yeTa
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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 ObopypoBaHue
2.1 Pa3MepHble YepTexu

2 ObopynoBaHue

2.1 Pa3MepHble YepTeXxu

BHewHu#n Bng — 19-010MMOBbIN BapuaHT

O6beM (rnybrHa) ceoboagHOro NnpocTpaHCcTBa, Heobxoammoro ansa cuctemol SCADA,
3aBUCUT OT cnocoba ee mnogkNYeHUs. Tak, HaNpPUMeEpP, eCcan NCNOoJIb3yeTcs pa3dbem D-
Sub, HeobxoanMO y4ecTb AJIMHY COOTBETCTBYHOLLEN BUIKW NpU onpeneneHnn rnybunHbl.

BHeLWwHW BUA, NpUBEAEHHLIA B AaHHOM pa3fene, OTHOCUTCA TONbKO K 19-A10MMOBLIM
YyCTPOMNCTBaAM.
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2 ObopynoBaHume

2.1 Pa3mepHble HYepTexu

m

s © A I i A
f
o o] o <] 55
N~ © "o - <
- 5 {
La——————
e e | S
21270 182 9,48
: 4 x M2,5mm [747 ] [037 ]
— [8,37 } — Schraube / screw — —~
max. 206,50
179,50 (8,13 ]
- [7.07 ] _ = =
[is = - ] g
N
198,12 i
- [7.80 ] | *
Puc. 4: Kopniyc B2: BHewwHwv Bug (19-At0ViMOBbIE YCTPOVICTBa). (Bce pa3mepsbl yKa3aHbl B

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

BHewHun BUg — BapUaHT OJ714 MOHTa>Ka Ha AaBepue

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

CxeMa yCTaHOBKW, MPUBEAEHHASA B AaHHOM pa3aene, OTHOCUTCH TOJIbKO K YCTPOMCTBaM
C 8 KHOMKaMu Ha nepegHen naHenn NYM. (KHonku «INFO», «C», «OK», «CTRL» n 4
MPOrpaMMHbIE KHOMKN).
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2 ObopynoBaHue
2.1 Pa3MepHble YepTexu

183
[7.20 ]
161
[6,34 ]
156
[6,14 ]

- = —
] —

212,70 182 9,48
- (837 | | - [717 ] ‘<[0,37 ]
179,50 max. 206,50
- [7.07 ] _ . [8,13 ] |
2
[ [ [ o
£
i 1 I
Puc. 5: Kopnriyc B2: BHeLwHW Bug (yCTpovicTBa ¢ 8 KHorkamu). (Bce pa3Mmepsb! yKa3aHbl B

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

CxeMa YCTaHOBKM — BbIpe3 OJi1d MOHTa>ka Ha gBepue

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

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

«CTRL» n 4 nporpaMMHbIe KHOMKW).
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Frontplate
Panel przedni

Puc. 6:
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2 ObopynoBaHue
2.1 PasmepHble YyepTexu

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

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

HPT 711

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

OCTOPOXXHO!

CobnoganTe 0CTOPOXKHOCTbL. He 3aTsarnBanTe KpenexxHble ranku pesne (ranku M4, 4 mm)
CJ/IMLLKOM CUJIbHO. MNMpoBepariTe MOMEHT 3aTAXKKK C MOMOLLbIO ANHAMOMETPUYECKOro
kno4a (1,7 Hm [15 pyHT-glonmoB]). YpesmepHas 3aTsaXKKa KpeneXxHbIX raek MoXXeT
MPUBECTU K TENECHbIM NOBPEXAEHNAM UM K NOJIOMKE pere.
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2 O6bopynoBaHue
2.2 YcTponcTteo MCDLV4 — ycTaHOBKa W NOAKJOYEHME

2.2

2.2

1

Ycrpoucrso MCDLV4 — ycTaHOBKa U noAgkKJilovyeHue

3a3eMneHue

Kopnyc cnenyeT TwaTesbHO 3a3eMAnTb. [NoacoeanHnTe 3a3emMasaowmn kabenb
(3aWwmMTHOE 3a3emseHune: niowanb cedyeHns 4-6 mm2 [AWG 11-9], MOMeHT 3aTsXku 1,7
Hm [15 dyHT-A0MMOB]) K KOpNyCy BUHTOM, MOMEYEHHbLIM CMMBOJIOM 3a3eMJieHUs (Ha
3aHeNn NaHenn ycTponcTBa).

Kpome Toro, oTaensHoe 3a3emMiieHne (paboyee 3azemneHve: MuH. 2,5 mm2 [=sAWG 13],
MOMEHT 3aTsaxxkun 0,56-0,79 Hm [5-7 cbyHT-Al0MMOB]) TpebyeTcs Ana nnatbl MUTaHUS.
[na onpegeneHns COOTBETCTBYOLLEro pa3beMa cM. Tabnuuyy «O6o3HavyeHne pasbemMoB»
B pa3spene «DI-4 X — nuTtaHne n undpoBble BbIXOObI».

Bce cuctembl 3a3eMsnieHns (3alMTHOE 1 paboyee 3a3eMsIeHNA) OOSKHbI ObITb
HU3KOUHAOYKTUBHBLIMU (T. €. 6bITb MaKCMMalbHO KOPOTKUMU) U (eCn MPUMEHNMO)
COOTBETCTBOBATb NOCYyAaPCTBEHHbLIM CTaHAApPTaM.

94

OCTOPOXXHO!

3TN yCTpOI7ICTBa O4yeHb BOCNPpUMMYmMBLI K BO34ENCTBMIO SNIEKTPOCTATUYHECKNX Pa3pAnO0B.
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2.2.2 0630p cnoToB — rpynnbl cbopku

O630p cnoTOB — rpynnbl COOpPKKU

KomnnekT rpynn cbopku (anmapaTHbIX NaT), KOTOPbIM OCHaLLleHO ycTponcTteo MCDLV4,
3aBUCUT OT PopMbl 3aKa3a ycTponctesa MCDLV4.

B KaXAblil CJIOT MOXHO MHTErpuMpoBaTh Ty UK UHYIO rpynny c6opku. CM. Tabanuy B
rnase l=> «1.2.1.1 O630p rpynn c6opKm».

TOoYHOE MeCTO YCTaHOBKM OTAEJIbHbIX FPynn COOpKN CM. Ha CXeMe MOAKIIIOYEHUS,
3aKpEenJIeEHHON Ha BEPXHEN NaHesn ycTponcTea. KpomMe Toro, B (0TOE/IbHOM) OOKYMEHTE
«CxeMbl NnpoBoAaKM ycTpoucTtBa MCDLV4>» npeacTaBieH KOMMJIEKT annapaTHbIX maaT
AN KaXKA0ro U3 JOCTYMNHbIX KOAOB TUNa.

Hu>xe noka3aHbl 0603Ha4YeHUS KNEMM N pa3beEMOB, COOTBETCTBYOLLNE OTAE/IbHbIM
rpynnam cbopku.

MepenHsasa naHesb

Ha nepenHen naHenn MCDLV4 nmeetca nHtepdenc USB, KOTOPbIN MOXXHO MCNO/b30BaTb
ONna ycTaHoBKKU coegunHeHmnsa ¢ MO Smart view gna HacTpoek.

e csioT X120

3agHAA NnaHesb

cnotl cnot2 cnot3 cnhoTt4 cnoTts5 cnot6
X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104
L] [ ] | L] g
1%
Puc. 7: Kopnyc B2 — npuHUunuasabHas cxema
cnot X1 CJIoT X2 cnoTt X3 cjioT X4 cnoT X5 cnoT X6
cnot X100 cnot X102 cnot X103 cnot X104
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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) L g [

Puc. 8: 3anHsasa 4acTb yCcTpovicTBa (C0TbI)

Tuvn NnaTbl NUTAHUSA U KOJIMYECTBO LM(POBLIX BXOA4OB, MCMO/Ib3YEMbIX B JJ@aHHOM C/loTe,
3aBUCKT OT TUMa 3aKa3aHHOro yCTponcTBa. O6beM PYyHKLMA B pa3/INYHbIX BaprMaHTax
oT/An4aeTcs.

[OocTynHble rpynnbl COOpKN B 4@aHHOM CJI0Te:
e LUBx-8 X1: gaHHasa rpynna cbopkm COCTOMT U3 LWINPOKoAMana3oHHOro 6a1oka

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

[loCcTyrnHble KOMBMHALMM MOXKHO MOMYYUTb MO KOAY 3aKasa.
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2.3.1 DI8-X — nuTaHmne n ungposbie BXO4bI

2.3.1 DI8-X — nuTtaHue u uudpoBbie BXoAbl

MoMuMo kabens 3a3eMeHNs Ha Kopryc (3aluTHOe 3a3eMieHmne, cM. pasgen > «2.2.1
3asemnieHue») cnenyeTt NoACOeANHUTL AOMONHUTENbHBIA Kabenb 3a3eMneHns K naaTe

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

Hwm [5-7 cbyHT-aonmoB]).

[aHHbIi kKabenb 3a3eMneHns NoakaYaeTcsa Kk pasbemy Ne 1, cm. «=> Puc. 9» Huxe.
Bce cnctembl 3a3emneHuUs (3awmtHoe 1 paboyee 3azemMneHns) OOJKHbI ObITb

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

ObecneybTe HagNeXxawmn MOMEHT 3aTAXKKKM (CM. cxemy).

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

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

HPT_Z13
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2.3.1 DI8-X — nuTaHne n ungpoBble BXO4bI

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

DyYHKLUNOHaNbHOE 3a3eMiieHne

1817161514 13121110 9 8 7 6 5 4 3 2 1

SO00000000000000000|s]

Puc. 10: 3neKkTpoMexaHn4Yeckas agpecaumns

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

* LWECTb UNMPOBbLIX BXOA0B, CrPYNMMPOBAHHbIX;

98 MCDLV4
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Released
2 ObopynoBaHue
2.3.1 DI8-X — nuTaHmne n ungposbie BXO4bI
e NBa LI,I/Iq)pOBbIX BXO[Oa, He CrpynnmpoBaHHbIX.

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

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

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

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

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

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

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

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

LUngpoBbie Bxoabl
Moaysnb nmeeT 8 LNPPOBbLIX BXOOO0B.

Mpoueaypa Ha3HavYeHUs LUMMPOBLIX BLIXOAO0B ONUCkIBaeTcs B pasgene > «2.14.2
KoHdurypauus unpoBbIX BXOLO0B».

MepeyeHb OOCTYMHbLIX Ha3Ha4YeHUN O CUrHaNo0B CM. B OTAEJ/IbHOM LOKYMEHTE Moj,
Ha3BaHueM «CrpaBO4YHOE PYKOBOACTBO K ycTponcTtsy MCDLV4» (MCDLV4-3.7-RU-REF.

OCTOPOXXHO!

Mpv NCrNosb30BaHUN NUTAHUSA MOCTOSAHHOIO TOKa OTPULLATEIbHbIM NOTEeHLMan A0JIKEH
6bITb NOAKNOYEH K 0bwen knemme (COM1, COM2, COM3 — CcM. MapKMPOBKY Pa3beMOB).

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

Lincdpposble BXoAbl MMEKT pa3iMyHbIE MOPOroBbie 3Ha4YEHUSA NMepekyYeHnsa (KoTopble

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

e «24 B nocCT. TOKa»
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Released

2 ObopypnoBaHue
2.3.1 DI8-X — nuTaHne n ungpoBble BXO4bI

* «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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Released

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: 3agHAsa H4acTb yCTpouicTBa (C/10Tbl)

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

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

Bce BbIxoOHbIE pesie MEIT nepeksYatowme KoHTakTbl (opm C).

' JocTynHble KOMBHaUWM MOXXHO MOJIYHYUTb NO KOAY 3aKa3a.
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Released

2 ObopynoBaHue
2.4.1 BO-6 X — rpynna c60pku € 6 BbIXOAHbIMU pene

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

ObecneybTe HaaeXallin MOMEHT 3aTSXKKKN (CM. CXeMY).

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

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

HPT 213

p<
)

O 0 (N |JWIN (- E

N

LBbix1

LIBbIx2

L

LIBbix3

L

J

=
=

LIBbix4

=
N

L

=
EsN

LIBbIX5

L

(=Y
(*)]

[}
~

LIBbIx6

L

=
00
HPT_Z17

Puc. 12: Pa3bemsi
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Released

2 ObopynoBaHuMe

2.4.1 BO-6 X — rpynna cbopku ¢ 6 BbIXOAHLIMU perie

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]

Puc. 13: DnekTpomexaHudeckas agpecauus

PenenHble BbIxonbl

BbixogHble pene nMmetoT 6ecrnoTeHUManbHble KOHTaKThI. Mpouenypa HasHavYeHns
BbIXOOHbIX pesie onncbiBaeTCsa B pasgene > «2.14.3 HacTponku BbIXOOHbLIX penes.
[Mepe4yeHb CUTHAMOB, KOTOPbIE MOXXHO Ha3HauYnUTb, CM. B OTAE/IbHOM AOKYMEHTe Noj

Ha3BaHueM «CripaBO4YHOE PYKOBOACTBO K ycTponcTey MCDLV4» (MCDLV4-3.7-RU-REF).

OCTOPOXXHO!

HacToATesnibHO peKoMeHAYeTCs YYNThIBAaTb OMNYCTUMYIO Harpy3Ky Mo TOKYy Ass
BbIXOOHbIX pese. ObpaTnTech K TEXHNYECKMM AaHHbIM (s> «12 TexHunyeckue
OaHHbIe»).

MCDLV4-3.7-RU-MAN MCDLV4
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Released

2 ObopypnoBaHue
2.5 CnoTt X3

2.5 Crnot X3

e TT — namepuTtesibHble BXOObl TpaHCpopMaTopa TOKa

cnotl cnot2 cnoTt3 cnot4 cnoTt5 cnoT6

X1 X2 X3 X4 X5 X6
X100 X101 X102 X103 X104

L L L] | L]

Puc. 14: 3agHAsa H4acTb yCTpouicTBa (C/10Tbl)

HocTynHble rpynnbl c6OpKn B 4AaHHOM CJloTe:

e Tl: BXogHasa niata naMepeHnsa TOKOB pa3bl U 3aMblKaHNA Ha 3eMJ1t0, CTaHOapTHad

HyBCTBUTEJIbHOCTb.

HPT_Z19

e Tls: BxogHasa nnaTta nsMmepeHUs TOKOB pa3bl U 3aMblKaHMA Ha 3eMJIl0 C BXOAaMU ONiA

n3MepeHNs TOKa YTe4YKU Ha 3eMJ10. TeXHNYeCcKme XxapakKTepucTukun

HyBCTBUTEJIbHOIO BXO04a U3MEPEHNA TOKa YTEYKUN Ha 3€eMJTIO OTJINHAKOTCA OT
TEXHNYECKNX XapaKTEePUCTUK BXOAO0B n3MepeHUsa pa3HbIX TOKOB. O6paTVITer K

rnaBe TeEXHN4YECKNX OAaHHbIX (II=|> «12 TexHn4eckmne gaHHbIe»).

104 MCDLV4
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Released

2 ObopynoBaHue

2.5.1 Tl — cTaHfapTHaa BXo4HasA njaTta n3mMepeHuUs TOKOB (a3bl U 3aMblKaHUA Ha 3eMJ10

N

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

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

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

OMNACHOCTb!

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

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

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

OMNACHOCTb!

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

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

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

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

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

2 ObopynoBaHue
2.5.1 Tl — cTaHfapTHaa BXoAHasA njiaTa N3MepeHus TOKOB (ha3bl M 3aMblKaHUSA Ha 3eMJI1t0

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

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

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

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

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

HPT_Z21

X
:\l

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

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

HPT_Z22

Puc. 15: Tl — obo3Ha4YeHne pa3bemMoB
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Released

2 ObopynoBaHume

2.5.1 Tl — cTaHpapTHaa BXo4HasA njaTta n3MepeHuUs TOKOB (pa3bl U 3aMblKaHUA Ha 3eMJ10

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: Tl — sneKTpoMmexaHU4YecKkas agpecaumns

MCDLV4-3.7-RU-MAN
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Ip.A-N

Ip.B-N

Ih.C-N

3lo-N

HPT_ 723
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Released

2 ObopynoBaHue
2.5.2 Tls — nnaTa naMepeHns TOKOB (ha3bl N MabiX TOKOB 3aMblKaHNA Ha 3€MJII0

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.

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

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

OMNACHOCTb!

BTopu4yHble 06MOTKM TPaHCHOPMATOPOB TOKa HEOOXOAUMO 3a3EMIIUTH.

>

OMNACHOCTb!

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

>

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

OMNACHOCTb!

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

>

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

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

>

e [leperpyska MOXeT Bbl3BaTb pa3pyLleHne UsMepuTesibHbIX BXOLOB WU BblAa4vy
OLWN6OYHbIX CUTHANOB. lMeperpyska o3Ha4vaeT, YTO B CJ/ly4ae KOPOTKOro 3aMblKaHUS
OOMNYyCTUMasA Harpy3ska UaMepuUTeJibHbIX BXOAO0B MO TOKY MOXET ObITb rnpesblilleHa.
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Released

2 ObopynoBaHue

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

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

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

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

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

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

HPT 221

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

Puc. 17: TIs — pa3bemsbl
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2 ObopypnoBaHue
2.5.2 Tls — nnaTa naMepeHns TOKOB (ha3bl N MajbiX TOKOB 3aMblKaHUA Ha 3eMJI0

Puc. 18:

110

Ip.A-1A

Ih.A-5A

Icp.B-1A

Ip.B-5A

Ip.C-1A

Ip.C-5A

3lo-1A

3lo-5A

Released

10

11

Tls — s51ekTpoMexaHn4yeckas agpecaumns

MCDLV4

Ip.A-N

Ip.B-N

Ih.C-N

3lo-N

HPT_ 723
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Released

2 ObopynoBaHue
2.5.3 TpaHccopmaTopbl ToKa (TT)

2.5.3 TpaHcchopmMmaTopbl ToKa (TT)

MNMpoBepbTe HanpaB/ieHNE YCTAHOBKMU.

OMNACHOCTb!

f BTopuyHble 06MOTKUN N3MepPUTENbHbBIX TPAHCHOPMATOPOB AOJIKHbI ObITb 3a3€MJIEHbI.

OMNACHOCTb!

Bxo4bl naMepeHnsa Toka MOryT NOOKAYATbCA UCKTIOYNTENIbHO K N3MEepUTENbHbIM
TpaHcopMaTopaM TOKa (C rasibBaHNYECKON pa3BSA3KON).

Bo Bpems paboTbl BTOpMYHbIE Llenn TT BCcerga A0/KHbI UMETb Maslylo Harpysky uam
6bITb 3aMKHYTbl HAKOPOTKO.

NMPUMEYAHME!

BHELLHWI TPaHCHOPMaTOP TOKA N HAaNpPSXXeHWS, NOAKJIOYEHHbIA Haasnexalwmnm obpasom
1N COOTBETCTBYOLWMIA TpebyeMbiM BEANYMHAM N3MEPEHUN. DTN YCTPONCTBA
. obecne4ynBaloT He0bXo0AMMYIO N30NALMIO.

' Onsa paboTbl PYHKLUMIA M3MEPEHUSA TOKA U HaNps>XeHUs HeobXoAMMO NCMOoJb30BaTb

Bce BxoaObl 419 U3MEpPEHNS ToKa O0JIKHbI ObITb paccYnTaHbl Ha HOMUHaA 1 A nnm 5 A,
Y6enuTecb B MPaBUIbHOCTU CXEMbI MOOKJIIOHEHUS.

2.5.3.1 N3mMepeHMe Manoro ToKka yreuku Ha 3eMJio

Bxoabl namMepeHnsa MasiblX TOKOB UCMOJIb3YIOTCA OJ15 U3MEepPeHNs MaJlbiX TOKOB, KOTOpble
MOT'yT BO3HUKATb B N30JIMPOBAHHbIX 3a3eMJ/IeHHbIX CeTAX C BbICOKUM COMpoTUBJIEHNEM.

M3-3a YyBCTBUTEJIBHOCTUN 3TUX BXOL0B He I/ICFIOJ'IbByIZTe nx ana naMepeHmsa ToKkoB
KOPOTKOIo 3aMblKaHNA Ha 3eMJ1l0, KOTOpPblI€ BO3HUKAlOT B HeNnocpenCtBeHHO
3a3eMJIeHHbIX CeTAX.

Ecnun TpebyeTca UCMosib30BaHMe Y4yBCTBUTEIbHOrO N3MEPUTESIbHOMO BXoAa A/
N3MepeHnst TOKOB KOPOTKOIro 3aMblKaHUSA Ha 3eMJto, Heobxoanumo ybeamnTtbcs, 4To
n3MepsieMble TOKN NpeobpasyoTcs COOTBETCTBYIOWMM TPAHCHPOPMATOPOM COrJIacHO
TEXHUYECKUM [aHHbIM 3aLMTHOIO YCTPOMCTBA.
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2.5.3.2 MpuMmepbl NoaKAOYeHNnAa TpaHchOpPMaTOPOB TOKA

®.A &.B  $.C

X2,
° 1 1A
| Ip.A* — | > ZA gcp.A
. 2
° 2 1A
o & r— e
4 6 i
° 7 1A
E_ Ip.Cc' —> | 5 5A Eq)'c
/qb.Bl \ d 9 ':A
10
11 ZA Em
12
/cp.cl

HPT_Z26

Puc. 19: U3mepeHue (ha3HbIX TOKOB M0 CXeMe «roJIHOV» 3Be34bl; In BTOPpUYH. = 5 A.
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&.A ¢.B $.C
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_Iqo.Al = 1P

_Iqo.Bl )

Ip.C' —»
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Zg Zk){‘
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os)
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1G' = 3lo n3m

TpaHchopmaTop ToKa C
TOPOVAAJIbHLIM CEPAEYHNKOM: :
n3MepseT TOK yTeuku B 3eMJ1io .I_
(cymma TOKOB Tpex ha3). -
Mo>xeT NpMMeHATbLCA ANs o
N3MepeHust ToKa YTeYKN B I
3eMJII0 B U30JIMPOBAHHBIX CETAX

N CeTAX C KOMMeHcaumnen. :
SKpaHnpoBaHNe AOKHO | I

NPONYCKaTbCs Yepes TOKOBbIV

TPaHC(OPMATOP C TOPOUAASIbHBIM CEPAEHHUKON,

HPT_Z27

Puc. 20: UN3mepeHue (ha3HbIX TOKOB M0 CXeMe «MoJIHOV» 3B8e34bl; In BTOpuYH. = 1 A. TOK Ha
3eMJII0, U3MepPSIEMbIVI Hepe3 TpaHCpopmMaTopa ToKa HyJ1eBOV MOC1e0BaTe/IbHOCTU
3lo.Hom.BTOp. = 1 A.

DKPaHMPYIOLLYIO OMJIETKY Ha pa306paHHOM KOHLE IMHUM HEO6X0AMMO NMPONyCTUTbL
Yyepes TpaHCopMaToOp HaMPS>XKEHMA TOKa HyJIEBOW MOCAeA0BaTEIbHOCTU U 3a3eMINTL C
KabenbHOM CTOPOHBI.
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b l ~— Ip.C | I 5A g"

4
=
N

<— 3lo'

ih.C l

HPT_Z28

Puc. 21: U3mepeHune ¢ha3HbiX TOKOB 10 CXEME «[MOJIHOVI» 3Be34bl; In BTOpUYH. = 5 A. TOK Ha
3eMJ10, N3IMEPSIEMBIVI Hepe3 coeanHEHME rno cxeme XoamrpuHa 3lo.HoMm.BTop. = 5 A.

®.A ¢.B  }.C

Igp.B l — lpC 1 t

X?.
1
g_ A" — > A3 é.A
N 3
. — IpA N i 1A
= Ip.B' ——> 5 SA: 1.B
Igp.A — I 3
. — IlpB et
- Ip.C" — 8 = Ih.C
9 3
10

~—— 3o’

-—
4
=
N
=2

Ip.C —

HPT_Z29

Puc. 22: UN3mepeHune ha3HbiX TOKOB 10 CXEME «[1OJIHOV» 3Be3Abl; In BTOpuYH. = 1 A. TOK Ha
3eMJI0, N3IMEPSIEMBbIV Yepe3 coeaAnHEHME rno cxeme XoamrpuHa 3lo.Hom.BTop. = 1 A.
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&.A &.B $.C

X2,
° 1 1A
B Ip. A" — > A
< Ip.A | S hp
4 1A
5A
_lcn.Ai 0.8 —b ¢— 5 gcb.s
° 7 1A
| 1p.C' — | 5A
g <+ 1p.C g N g‘i"c
9
1d.B T
1G' 10
B 11 2 gmo
= 12 [N

TpaHcchopmaTop
TOKa C

TOopOUAabHbBIM -
CepaeYHNKOM: .I_

n3MepseT Tok -
YyTEUYKM B 3eMI0
{cymMa ToKOB Tpex ]

as). MoxeTt prmy
NPUMEHATLCS ANs
N3MEepeHnsa Toka I
yTEYKU B 3eMNi0 B

N30/IMPOBaHHbIX .
CeTAX U CeTAX C I_
KOMMeHcauuen. C— — _
IKpaHMpoBaHME | 3lo n3m = 3lo
LOJIKHO

NponycKaTbCs —

HPT_Z30

Puc. 23:  Vi3mepeHue ABYyXa3HOro Toka («CoeanHeHne OTKPbITbIM TPEYrOoJIbHUKOM»), In BTOPUYH.
= 5 A. Tok Ha 3eMJ1l0, U3MEPSAEMbIV Yepe3 TpaHChopMaTopa ToKa HyJ1eBO
nocsegosatesibHocTu 3lo.HoM.BTOp. = 5 A.

SKpaHMPYIOLLYIO ONJIETKY Ha pa3obpaHHOM KOHLE NUHUKM HeobxoanmMo NponyCcTUTb
yepes TpaHCOPMaTOpP HaMNPSAXXEHUS TOKa HyJIeBOW NOCNe[0BaTEIbHOCTUN U 3a3eMJINTb C
kabenbHOW CTOPOHbI.

* He ncnonb3oBaTtb 3lo pacy! BMecTo 3TOro ncnonb3ymnte 3lo n3m.

* I3MepeHHbI TOK Ih.B ABNAETCA HEBEPHBLIM MPU HECUMMETPUYHON CXeMe.

MoaToMy PYHKUUN 3aLNThl, UCNOAb3yowwme I¢.B (nan 3HavyeHnd, NonyvYeHHble 13
Ih.B, Hanpumep |1, 12), moryT paboTaTb HEMPaBUILHO.
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HPT_Z31

Puc. 24: UN3mepeHune ¢ha3HbiX TOKOB 10 CXEME «[MOJIHOVI» 3Be34bl; In BTOpuYH. = 1 A. TOK Ha
3eMJI0, N3MEPSIEMBbIV Yepe3 coeaAnHEHME rno cxeme XoamrpuHa 3lo.Hom.BTop. = 1 A.
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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 HaLUMOHaNbHbLIM CTaHAAPTaM N AUPEKTMBaM. B oToenbHbIX
CTpaHax HEKOTOpble TUMbl Pa3beMOB MOryT ObITb 3anpeLleHbl.

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

MpumeYyaHre. 3Ta CbeMHas AeTasb npeacTasaseT cobon
nepemblyKy.

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

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

[na KonbLIEBOWN KEMMbI HEOOX0AMMO BbINOAHUTL OAUH
MPOMEXYTOUHbIN Lar.
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nepeﬂ,Bl/leTe 3aBUXXKY B CTOPOHY, YTOObI BUHTbI U
MeTa/JiIn4eCKne KOHTaKThbl CTaJin MOJIHOCTbIO AOCTYIMHbIMW.

HPT P33

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

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

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

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

MpumeyvaHne. Ecnn nonepeyHblie ceveHns kabenen HaxoaaTca
B Npenesax, NpnBeLEeHHbIX B F/1laBe TEXHNYECKUX
XapaKTepucTuk (L{> «12 TexHn4yeckne gaHHbIe», > Tabn. ),
K O4HOMY pa3beMY MOXXHO MOOKJIIOYNTL ABE KOJIbLiEBLIE
KJIeMMbI, KaK NMOKa3aHO Ha 3TOM pUCYyHKe. 3To yaobHo gnsa
MOAKJ/IIOYEHNSA HENTPASIbHOM TOYKMN.

HPT P35
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2.5.3.4 TpeboBaHua TT

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

Kssc HoMUHaNbHbIN KOS MULMEHT TOKa CUMMETPUYHOIO KOPOTKOIr0 3aMblKaHUS

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

K KoachdunumneHT obLien MoLWHOCTHY

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

lpr HoMWHaNbHLIAN TOK NEePBUYHON OOMOTKM TT

lsr HoMnHanbHbIN TOK BTOPUYHOM 0O6MOTKN TT

Ret BHyTpeHHee conpoTMBAEHNE NPOBOAOB BTOPUYHON OOMOTKN TT

Rp HoMuHanbHasa akTMBHAA Harpyska

R'p MooknyeHHas akTUBHaA Harpyska TT

Snom,ct HOMWHanNbHasa MNosHaA MOWHOCTL TT

ALF HoMuHabHaA NnpefesibHaa KPaTHOCTb

ALF' AdhekTMBHaAA HOMUHaIbHasa NpegesibHas KPaTHOCTb, y4YUTbIBatoLWas MOAKIOYEHHYIO
Harpysky

Ek HomMmuHanbHasa 30C B TOYKE U3s0Ma

Ug Hanps>keHne Ha BTOPUYHbLIX BbiBOLAX

Ustmax MaKcumanbHoe HanpsXXeHne Ha BTOPUYHbIX BbIBOAAX

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

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

I
_ 1pscmax
Ksse = )

Ipr

3HaveHme lpsc, max, @ TakXKe NepexofHbli KO3PPOUUNEHT MOLLHOCTY Kig 3aBUCAT OT
rNaBHOM aKTUBHOW (PYHKLMW 3aLlUUTbl. DTW NnapamMeTpbl MOXXHO onpenenuTb no
cnenyoLlwnMm JaHHbIM:
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3awmnTa oT neperpy3Km no ToKy

PekomeHgyeMbIli Knacc no 10P, 5P
cTaHpapTy IEC 61869-100 (2017-01)

Ktg 1
Kssc B cooTBeTCTBUU C ypaBHEHMEM Bbile 1 =20
lpsc,max HacTpoka MakKCMManbHOIro MoOporoBoro 3HavyeHus |-

AndppepeHunanbHan 3awmnta

PekomeHayeMmbIn Knacc no 5PR, TPY, PXR(, TPZ)
cTaHpapTy IEC 61869-100 (2017-01)
Ktd
o JlInHus: 2
* [eHepaToOp / ABUraTesnb: 3
* TpaHcgopmaTop: 4
Kssce B cOOTBETCTBUM C YypaBHEHNEM BbILLE
lpsc,max MaKcMMasbHbIN TOK CAMMETPUYHOIO KOPOTKOIrO
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:
;_ Rct + Rb
ALF = ALF Ry +R,
PX, PXR Ek2 1I’<2 'Isr'HRct-l_R,bH
IEEE / ANSI C- USZK'Isr'HRct"'R’bH
Knacc
3akaxunte TT C HOMUHaJIbHbIM Hanps>XeHueM, cnegyowmm nocse Us.
TPX, TPY, TPZ 3akaxuTte TT c onpegeneHHbIMU MUHUMaNbHbIMU Kgge U Kig.

OcTaTo4yHaa MHAOYKLUMWA MOKa He y4uTbiBaeT. TeM He MeHee, OHa MOXXET MpuBecTn K
npobnemam, ocobeHHO A19 BHELHNX 3aMblKaHNAX, KOFAa UCMob3yeTcs
AnddepeHumnanbHasa 3awmTa. YTobbl y4eCcTb 0OCTaTOYHYIO UHAYKUNIO, HeE06X0ANMO
BbIbpaTh 60AbLWNNA KOIPDULMEHT MOLLHOCTb N/MNW Knacc 3awnTbl TT OT OCTaTOYHOM
MHAOyKumu, HanpuMmep PR, TPY u PXR.

TpeboBaHnA Ans QUCTAaHUNOHHO 3aLlLUTbl MPUMEHSAIOTCS A8 K1aCCOB 3aMblKaHnM 3 n 4
no ctaHpapTty IEC 60255-121 (2014). Tem He MeHee, B COOTBETCTBMN AaHHbIM
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PYKOBOACTBO ON15 pacyeTa TpeboBaHui TT nosb3oBaTesNIEM YYUTbIBAETCS TOJIbKO
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

Ior = 500 A
Isr =1A
Ree=1,5Q

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

MoaoknoyeHHasa Harpyska:

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

Rp =250

TpaHchopMaTop TOKa:

MCDLV4-3.7-RU-MAN

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 AoCcTaTo4yHo Ana Bbibopa TT knacca TPX.

OnHako ona TT kKnacca P TpebytoTca AonosHUTEeNbHbIE pacyeTbl. BbINONIHUM MpoBepKY
5P20 5 BA, nogxogunT NN 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

Isr = 1 A
Ret=0,5Q
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0,5Q

MoakntoYeHHast Harpyska: R'ctab

Recrep=1,3Q

MaKCc1MaibHO BO3MOXXHbIN TOK Ipsc,max = 800 A
CUMMETPUYHOIr0 KOPOTKOIr0 3aMblKaHUSA Mpu
BHeELWHeM 3aMblKaHUW:

CHavana onpenenum KSSC C MaKCnMaJibHO BO3MOXXHbIM TOKOM CUMMETPUYHOI0O KOPOTKOIro
3aMblKaHNA MNP BHELLHEM 3aMblKaHUN:

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

HalguTe nepexofHbiil KO3thMULMEHT MOLLHOCTU Kty B Tabnuue Bbiwe (l=>

«OdndepeHLmanbHas 3awmTa»); HanpuMep, ona guddepeHunanbHoN 3alnTbl CUCTEMBI
reHepaTtop / ABuraTtesb:

Kig = 3

OTcrona kKoappuumeHT obLier 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(hdUUMEHTbI OrpaHUYeHNA TOHYHOCTHK 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 _ _
ALFerg = ALFcrg - 2 Ry = 10- 38 gs 130 =1667=2K=96

CKOppeKTMpOBaHHbIE KOIPPUUMEHTLI orpaHnyeHns TouyHocTn ALF' gna CTA n CTB Bbiwe
Koa(hdunumeHTa obLen MOWHOCTN, 3TO 3HAYUT, YTO TT MOXKHO NCMONb30BaTb OJ1A
yKa3aHHOM 3ada4un.
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2.6 CrnoTt X4

* TH — namepuTenbHble BXOAbl TPAHCHOpPMaTOpa HaNpPs»>XeHNs, LOMNOJIHNTENIbHO C
BbIXOAHbIMU pene (B 3aBUCUMOCTM OT TuUMa 3aKa3aHHOIro yCTPOMNCTBA)

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

Puc. 25: 3aaHAsa H4acTb yCTpouicTBa (C/10Tbl)

Tun KapTbl B 4AHHOM C/1I0T€ 3aBUCUT OT TWMNA 3akKa3aHHOro yctponcTea. ObbeM pyHKLNA
B pa3/IMYHbIX BapyaHTax oTAn4yaeTcs.

[OocTynHble rpynnbl COOpKN B 4@aHHOM CJioTe:

e Tl: cTaHOapTHasa naaTa n3MepeHUsa ToKa Ha 3eMJIto.

e Tl: yyBCTBUTENbHAA NJlaTa U3MEPEHNS TOKA Ha 3eMJ1I0. TeXHU4Yeckue
XapaKTepUCTUKN YyBCTBUTENLHOIO BXO4a U3MEPEHNA TOKa YTEYKN Ha 3eMJ1t0
OTJINYAIOTCA OT TEXHUYECKNX XapaKTepPUCTUK BXOAOB N3MepeHUs pa3HbIX TOKOB.
ObpaTunTech K rnaBe TEXHUYECKNX AaHHbIX (s> «12 TexHUYeckue faHHbIE»).

e TU: 'pynna c60pKu 08 U3MepeHnsa Harnps>KeHus.

e TU-OR5: Npynna c6opkn pnsa namepeHns Hanps>KeHnsa ¢ 5 4onosHNTEeNbHbIMUY
BbIXOOHbIMU perie.

Bce BbIxoOHbIE pesie UMEKT HOPMaJibHO pa3oMKHyThie ((popMa A) KOHTaKThI.

JocTynHble KOMBHaUNM MOXXHO MOJIYHYUTb MO KOAY 3aKa3a.
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2.6.1 TU — usMmepuTenbHble BXOAbl Hanpsi>kKeHus

ObecneybTe HaaeXallMin MOMEHT 3aTSXKKU (CM. CXEMY).

Monepe4yHoe cevyeHue coegmHeHum: mmnH. 0,5 mm? (AWG 20) ... makc. 6,0 mm? (AWG 10) c
06>XXVMMHOI BTY/IKOW unun 6e3 Hee.

0,5 Nm ——
4,42 Ib'in

—— 1,2 Nm
11 Ibsin

HPT_Z38

£
S/E e
3/E vees
E[R

(N[ |WIN [ ].

HPT_Z39

Puc. 26: Pa3bemsbi
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2 ObopynoBaHume

2.6.1 TU — n3mepuTesibHble BXOObl HANPAXXeHUs

UA.1

UA.2

UB.1

UB.2

uc.1

uc.2

VX1.1

VX1.2

U UuUU e

HPT_Z40

Puc. 27: 3neKkTpoMexaHn4Yeckas agpecaumns

Bxonbl nsMmepeHnsa HanpsiKeHus
[MnaTta «TU» ocHaweHa 4 BXogaMW A1 U3MEPEHNS Hanps>XKeHns.

e [lnana3oH namepeHns Hanps>xeHmns coctasnseT ot 0 po 800 B (o115 Kaxaoro
BXon4a).

e Tpu BXx0oOa npefHa3HayeHbl ANa ha3HOro HaNpPsXXEHUS:
o MexnaydasHoe HanpsxeHue (UAB, UBC , UCA),

° Hanps»keHue mexnay dason n HenTpansto (UA, UB, UC).

® 4-'|7I BXOJ rnpefHa3HayeH oNd 0CTaTOYHOro Hanps>keHusa VX.

MpaBuabHOE NOOKJIOYEHNE BXO40B N3MEPEHUS HAaMNPS)XeHWS yCTaHaBIMBAETCA B MEHIO
[CucTMap]:

* napameTp [CucTtlMap / TH] «TH coea» = «®Pa3H Hanp» — da3a-HenTpanb (3Be3na);

* napameTp [CucTtMap / TH] «TH coea» = «JInH. HanpsX.» — pa3a-das3a
(pa3oMKHYTbIN TpeyrosbHuK, V-0bpa3Hoe coeanHeHMe).
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2 ObopypnoBaHue
2.6.1 TU — n3mepuTesibHble BXOLbl HAMPSXKEHUS

OCTOPOXXHO!
CnepnyeT y4ecTb MocCiefoBaTeNbHOCTb (ha3 (BpallatoLieecs noje) MCTOYHNKA NUTaAHUS.

Ybenutech B MPaBUJIbHOCTU NOAKNOYEHNA TpaHCHoOpMaTopa HanpsaXXeHnsa u
N3MepunTesibHbIX BXOOO0B.

Ons napameTpa V-obpa3Horo coeanHeHns «TH coea» cnenyeT 3afaTb 3HayYyeHne «JInH.
Hanps>k.».

ObpaTnTecb K TEXHNYECKMUM AaHHbIM (s> «12 TexHunYeckune oaHHbIe»).
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2 ObopynoBaHue

2.6.2 TU-OR5 — rpynna cbopKku 015 n3MepeHns Hanpsa>XeHus ¢ 5 BbIxogHbIMKU pene

2.6.2 TU-OR5 — rpynna cO0opku gnsa usmMepeHus Hanpsa>XeHusa ¢ 5
BbIXOAHbIMU pene

ObecneybTe HaaeXallini MOMEHT 3aTSXKKU (CM. CXeEMY).

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

0,3 Nm
2.651b:In
0,56 — 0,79 Nm
5-7 lb'in

HPT 713

x
:\l

QIO |IN|O|L|A[WIN[F
wJ
c
Q
c
0O
>

10 _/j LiBbix1
T
12 _/j LBbIx3
12 _/j LiBbix4
T

HPT_Z43

Puc. 28: Pa3bemsi
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2 ObopypnoBaHue
2.6.2 TU-OR5 — rpynna cbopkun A58 n3MepeHnsa HanpsxeHus ¢ 5 BbIxogHbIMK pene

SJ00000000000000000]s]

|~

___I LiBbix2
e
_/j LiBbix4
T e

1817161514 13121110 9 8 7 6 5 4 3 21

HPT_Z44

Puc. 29: 3InekTpoMexaHn4Yeckas agpecaumns

Bxoabl u3MepeHnss Hanpsi>KeHns
MnaTta «TU-OR5» ocHalleHa 4 BxogaMu 419 U3MepeHUs Hanps>KeHus.

e [lnana3oH namepeHns Hanps>xeHmns coctasnseT ot 0 mo 300 B (415 Kaxaoro
BXona).

* Tpu BxoAa npefHa3HavyeHbl Ans pasHOro HanpsH>KeHns:

o MexnaytasHoe HanpsxxeHue (UAB, UBC , UCA),

° HanpskeHue mexnay dason n HenTpansto (UA, UB, UC).
+ 4" gxon npeAHa3HavyeH A8 0CTaTOYHOrO HanpskeHns VX.

MpaBuabHOE NOOKJIIOYEHNE BXOO0B N3MEPEHUS HAaMNpPsS)XeHWS yCTaHaBIMBAETCA B MEHIO
[CucTMap]:

* napameTp [CucTtlMap / TH] «TH coea» = «®Pa3H Hanp» — da3a-HenTpanb (3Be3na);

* napameTp [CucTtMap / TH] «TH coea» = «JInH. HanpsX.» — ha3a-dasa
(pa3oMKHyYTbIN TpeyrosbHuK, V-obpa3Hoe coeanHeHne).
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2 ObopynoBaHuMe

2.6.2 TU-OR5 — rpynna cbopku ons nsmepeHmnsa Harnps>KeHnsa ¢ 5 BbIXoOHbIMY pene

OCTOPOXXHO!

CnepnyeT y4ecTb MocCiefoBaTeNbHOCTb (ha3 (BpallatoLieecs noje) MCTOYHNKA NUTaAHUS.
Y6enntecb B NpaBUIbHOCTW NOAKAOYEHUSA TPaHChOPMaTopa HaMNpPsa>XeHUs n
N3MEepUTESIbHbIX BXO40B.

Ons napameTpa V-obpa3Horo coeanHeHns «TH coea» cnenyeT 3afaTb 3HayYyeHne «JInH.
Hanps>k.».

ObpaTnTecb K TEXHNYECKMUM AaHHbIM (s> «12 TexHunYeckune oaHHbIe»).

BbixogHble pene

BbixogHble pene nMmetoT becrnoTeHUMaNbHble KOHTaKThI. [pouenypa HasHavYeHns
BbIXOAHLIX pesie onuckiBaeTcs B pasgene > «2.14.3 HacTpoliku BbIXOAHBIX pene».
MNepeyeHb CMTHANOB, KOTOPbIE MOXKHO HAa3HA4YUTb, CM. B OTAESIbHOM AOKYMEHTE Noj
Ha3BaHMeM «CrnpaBoYHOE PYKOBOACTBO K ycTponcTsy MCDLV4» (MCDLV4-3.7-RU-REF).

OCTOPOXXHO!

HacTtosaTenbHO peKoMeHOyeTCs y4UThiBaTb AOMNYCTUMYIO Harpy3Ky no TOKy AJs
BbIXOOHbIX pesie. ObpaTnTeCh K TEXHNYECKMM AaHHbIM (s> «12 TexHuyeckue
OaHHbIE»).
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2 ObopypnoBaHue

2.6.3 TpaHchopMaTopbl HaNps>XeHns

2.6.3

TpaHcchopmMaTopbl HANPSA>XEeHUsA

[MpoBepbTe NPaBUILHOCTb MOAK/IKYEHUA TPAaHCHOPMATOPOB HaMPSAXKeHUS.

OMNACHOCTb!

BTopuyHble 06MOTKUN M3MePUTENbHbLIX TPAHCHOPMATOPOB A0JIKHbI ObITb 3a3€MJIEHbI.

Ona paboTbl PyHKLMA N3MEPEHUA TOKA U HaNps»XeHns HeobxoA4MMo MCNOoJIb30BaTb
BHELLUHWA TpaHCHOPMATOpP TOKA U HaNpPsS»XeHUs, MOAKJIOYEHHbIN Hagnexxalwmm obpasom
N COOTBETCTBYOLWMA TpebyeMbiM BEANYNHAM U3MEPEHUIA. DTN YCTPONCTBA
obecrne4ynBaloT He0b6XOANUMYIO N30NALNIO.

MNMpoeepka 3Ha4YeHnn N3MepPeHNnss Hanpsi>KeHnsa

MoaknounTe TpexgasHoe n3MepuTesibHOE Hanps>XXeHne, paBHOE HOMUHAJIbLHOMY
HaMps>KeHWUto, K perie.

MPUHMMaNTe BO BHUMaHNE CXeMY COeANHEHUS N3MEePUTENbHbIX TPAHCHOPMaTOPOB
(3B€34a WM OTKPbITbIN TPeyrosibHUK).

YUYnTbIBaNTe TEXHUYECKNE XapPaKTEPUCTUNKN BXO40B TpaHCopMaTopa Hanps>KeHus.

Tenepb NPOV3BEANTE PEFYJIMPOBKY 3HAYEHUI HAMPSXKEHWS B AMana3oHe HOMUHAJIbHOMO
HanNps>XXeHWsi B COOTBETCTBUM C HOMUHAIbHOM YaCTOTON, KOTOpas He O0JXXKHa NPUBECTHU
K OTKJIIOYEHMIO MO NPUYMHE NPEBLILLEHNS WU NMOHVXEHUS HaNpPsXXeHUs.

CpaBHUTE 3HAYE€HUS, YKa3aHHbIe Ha AWCnJiee yCTPONCTBA, C MoKa3aHMsaMU
N3MepuTesibHbIX NPU60POB. OTKIOHEHNS HE OOJIKHbI MPEBbLIWATL 3HAYEHUS], YKa3aHHbIe
B TEXHUYECKUX OaHHbIX.

Mpn NCNosb30BaHUN N3MEPUTESIbHbLIX NPUBopPOoB, oNpeaensalLnX cpeaHeKBaapaTNYHbIe
3HaYeHus, No npuYnHe 60bLION FrAPMOHNYECKOW COCTABSAIOLWEN B NO4ABAEMOM
HaMpsA>XeHUWN MOryT BO3SHUKHYTb OTKJIOHEHUS Bonbluen BeMNYNHbI. [TOCKOIbKY
ycTponcTeo o6opyaoBaHO QUALTPOM A1 3alUTbl OT FAPMOHUK, U3MEPEHME
MPON3BOANTCSA TOJILKO A5 OCHOBHOIro kKonebaHnsa (MCKoYeHe COCTaBASAT PYHKLNN
TensaoBon 3aWwnTbl). O4HAKO Npun NCNOJIb30BaHUN Npubopa oNa n3MepeHns
cpenHeKBaApPaTUYHOr O 3HAYEHNA FAPMOHMKKN Tak)Xe ByayT n3mepaTbCs.
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2 ObopynoBaHume

2.6.3 TpaHcopMaTopbl HANPAXEHUSA

MonakniodyeHne nsMepuTesibHbIX BXOOOB TpchcpopmaTopa Hanpsa>xeHunsa

OMACHOCTb!

HeuncnpaBHas 3/1eKTPONPOBOAKA M3MePUTESIbHbIX BXOO0B TpaHchopMaTopa
Hanps>keHus: CyLlecTBYeT TpM pasHbIX BapuaHTa njaTbl U3MEPEHUS HaNpPsXKEeHUS:

B npumMmepax nogko4eHns, NpuBeAeHHbIX gasee, BCeraa rokasaHa CTaHgapTHas naaTta

e «TU» — CTaHOapPTHaA njaaTa ANda naMepeHna HanpsaxXeHuad, roe sxoabl ons

M3MepeHNs Hanps>XXeHns HeobxoaMmMo NoaK/4YaTh K BbiBogam 1-8 .
* «TU K4» — nnaTa U3MepeHunst Hanpsi>KeHns ¢ AONOJIHNTENbHbIMY BbIXOAHbLIMU pene.

Bxoabl ons nsamepeHns HanpsxeHus HeobxoaAMMO NogkAYaTb K BbiBOgam 1-8.

* «TU DI8» — nnaTa nsMepeHns Hanps>XeHus ¢ A0MNOJIHUTESIbHbIMU LU POBLIMU

BXoZ4amMun. Bxoabl B U3MepeHUsa Hanpsa>keHusa HeobxoaAUMMO NoaKJo4YaTh K
BbiBOAam 11-18.

Ons n3amepeHus Hanpsi>keHus «TU». OfHaKo Ha BalLLEM YCTPOWNCTBE MOXXET ObiTb
yCTaHOBJIEH APYrOM BapuaHT naaThl.

Mopaya N3MepPpUTEJIbHOIro Hanpsa>XeHnsa K Lll/qu)pOBbIM BXOOaM MOXXET NpuBecTn K nx
rnoJioMKe. yCTpOIﬁCTBO HeJb34 6y,|:|,eT NCMNoJ1Ib30BaThb OJ1A N3MePEHUA HaNnpAaXXeHn4.
JaHHoe yCTpOVICTBO He BbIMNOJIHAET (*)yHKLl,VIVI 3allnThl, 3aBUCALLNE OT HalNnpa>XeHns.

Ha cxeme 3/1eKTponpoBOLKU B BerHeVI HacCTu YCTpOI7|CTBa npeancTtaBJiIeEHO NMpaBuJibHOE

nonkKJyeHve TpaHcopMaTopa HanMpsa>KeHUs K nsmMepuTesibHbIM KJeMMaM.
(9neKTpunyeckyto cxeMy Tak)Xe MOXKHO HalTU B AOKyMeHTe «CxeMbl NpoBoaKu» DOK-
WD-MCDLV4-2E Ha cTpaHuLe C BallMM UHOMBUAYASIbHLIM KOAOM.) TpaHCopMaTopbl
HanMps>XeHnsa cieayeT Bcerga NoakayYaTb K YCTPONCTBY B COOTBETCTBUM C

NHOMBUAYASIbHON CXeMON!

MNMpuMepbl 371I6KTPUYECKUX CXEeM TpchqbopmaTopoa Hanpsa>xeHunsa

3|€UA/UAB

§|€UB/UBC

d.A ¢.B &.C
‘ [ ]
— | *rmm
o— 1YY
UAB
UBC
UCA
Up.A
Uep.B
Ugp.C

Puc. 30:

MCDLV4-3.7-RU-MAN

3|€UC/UCA

X2,
®.A T
UCA' 5

. UAB' .B
il 3
. usC ®.C ;‘
N

l 6
Uch.AUGh.BUG.C' =
8

VT Wye: smepeHune Tpexga3Horo HarpsXXKeHus rno cxeme «3pesga»
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2 ObopynoBaHue
2.6.3 TpaHchopMaTopbl HaNps>XeHns

®.A &.B &.C !
. ! . on Xz.
YY) * (YY)
! | UCA' ] ; §|€UA/UAB
— | rrr|! . e s ®-B
| 3 §|€UB/UBC
. | I UBC' oc L2
UAB | ] N > §|€UC/UCA
UBC I 1 Uch.AUh.BUG.C' da [e] 7 s
UCA | ) dn [n] 3|€vx
— 8
Ugp.A =l
Uep.B
Up.C
Puc. 31: VT Wye c coeanHEHNEM pa30MKHYTOIro TPEYroJibHuKa.
®.A ©.B ¢.C !
. ! . on Xz.
YV Yym .
! | UCA' T ; §|€UA/UAB
& | ' UAB' $.B E
| 3 §|€UB/UBC
. I LaA~~® uBcC! ¢.C E =
UAB | 2 §|€UC/UCA
[ 6
UBC
uca |= ; 3IE vx
Ugp.A
Up.B
Uep.C

Puc. 32:  W3mepeHue Tpexgha3Horo HaripsiKeHus - CXxema n3MepuTesibHbIX BXo4oB: "coeqnHeHne
TpeyrosibHUKom"

PacyeT Hanps»xeHUs HyJieBoM nocnenoBaTesibHOCTN VG HEBO3MOXKEH
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2 ObopynoBaHue

2.6.3 TpaHcopMaTopbl HANPAXEHUSA

d.A ¢.B &.C
' [ ]
— | ‘rmm
— 1YY
UAB
UBC
UCA
Up.A
Up.B
Uop.C

HPT_Z46

* U cuHx: * [JoCTynHOCTb 3aBUCUT OT TUMa yCTPONCTBa

|
|
! s o X2.
| N UCA e ; 3|€UA/UAB
Heag = - 3
! UBC ®.C — 4 3|€UB/UBC
Y = -
! l | N 1 2 §|€UC/UCA
Ucp.AUG.BU.C' _
|_ U cuHx* l_ ; §|€VX
. ®.A X?.
UCA' ! L 3|€UA/UAB
e |uas ¢.B 2
° Yyym = : E 3
. UBC ®.C E 4 3|€UB/UBC
- > §|€UC/UCA
da [e] 3
l dn [n] S 13IE v

$d.A &.B &.C !
|
¢ ra'a'a i
o _JI
UAB |
UBC !
uca |

Up.A

Uep.B

Up.C

Puc. 33:

TpeyrosbHUKoM"I3MepeHue HanpsxeHus Hy/1eBow nocaenoBate/ibHOCTH VG Yepes
BCrioMoraTtesibHble 06MOTKM (€-n) («OTKPbLITbIV TPEYr0JIbHUNK»)

MCDLV4-3.7-RU-MAN
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2.6.3 TpaHchopMaToOpbl HaMNpsa>XXeHns

§|€UA/UAB

§|€UB/UBC

3|€UC/UCA

3 vx

b.A $.B ¢.C !
| . on X2.
| l . 1
| UCA' >
[ UAB' ¢.B
o | ] 3
| uBC: ®.C 4
¢ | I >
| 6
' 7
UAB b
8
UBC
UCA
Puc. 34: UN3mepeHune ABYyX(Ha3HOro HarpsaXxeHus - 3J1IeEKTPUYECKas CXxemMa N3MepuTesibHbIX BXO40B:
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2.6.4

2.6.4.1

Released

2 ObopynoBaHue

2.6.4 Determination of the Residual Voltage VX for Various Connection Types

Determination of the Residual Voltage VX for Various Connection
Types

The residual voltage can be calculated either from the three phase-to-ground voltages, or
it can be directly measured at the neutral terminal (e. g. of the generator) or over the
broken delta.

The method is selected (via setting parameter »VG/[x] . Boibop UX«) for each instance of
the residual voltage protection »VG[x]« separately.

Calculation from the Three Phase-to-Ground Voltages
E CuctNap/TH m O X
Mpumep anemeHTa | lgl
HanmeHoBaHwue Ben_ EavHnua
20000 B T tHneps 20000 B |
100 B —>: & TH BTOP 100 B .
\/§ ' &4 TH coepn ®as3H Hanp (ln]
V3 1&TH3meps ™ = 7 20000 © T T T T T B - ]
| o TH3 BTOp 100 B
b.A ¢$.B ¢.C | & U cunx AB
| on X2.
ra'a'aliaagh : 1
. ! o UAB' A ¢.B 12 §|€UA/UAB
——-1rY¥my frm = :
| 2 3|€UB/UBC
. | . UBC' oc | B2
—7YYY | Y - : 5
UAB ! | 1 N [ §|€UC/UCA
UBC | Ugh.AU.BU.C' 7 3|€
UCA VX
— 8
Ugp.A
Ug.B
Ugp.C

The residual voltage is calculated from the three phase-to-ground voltages with the
following setting:

* »VG[x] . Bbibop UX« = «pacCHNTaHO»

The residual voltage can be calculated only if the phase-to-ground voltages (star
connection) are connected to the measuring inputs of the device.

If the phase-to-phase voltages (delta connection) are measured instead of the phase-to-
ground voltages (star connection) it is not possible to calculate the residual voltage.
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2 ObopypnoBaHue
2.6.4.1 Calculation from the Three Phase-to-Ground Voltages

Quotient / Scaling Based on Un

All voltage thresholds of the voltage protection modules are set in units of the nominal
voltage Un, that is dependent on the settings »TH . TH BTop« and »TH . TH nepB«.

Example: For the voltage transformer data shown in the diagram above (secondary
voltage 100 B / V3), we have:

e »VG[x].VG>« =1.0-Un =100 B
Residual Voltage in Case of a 1p Ground (Earth) Fault
* UX pacy = V3 - Un

Example: For the voltage transformer data shown in the diagram above (secondary
voltage 100 B/ V3), the result is:

e UX pacy=v3-Un=173.21B
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2.6.4.2 Measurement Over the Broken Delta

2.6.4.2 Measurement Over the Broken Delta
ECMCTHHD/TH m O X
Mpumep anemeHTa | [g]
HanmeHoBaHune Ben_ EovHunua
&9 TH neps 20000 B
&o TH BTOpP 100 B
4o TH coen ®a3H Hanp
20000 B 1@ hsnps =77 26000~ T T T T 5T T :U
100 B ' TH3 BTOpP 100 B
A B dCc V3 | 3 I ﬁ'u'cmax' R Y- S ‘o
|
. | X?.
Yy ! o
¢ 1
) ! > §|€UA/UAB
——1 YY) o
| i 3|€UB/UBC
. |
— ’ 5
UAB ! = §|€UC/UCA
UBC | da [e] 7
UCA | dn [n] 3 §|€vx
| vx'
Up.A -
Up.B
Up.C

After the voltage inputs have been connected correctly the residual voltage is measured
with the following setting:

e »VG[x] . Bbibop UX« = «n3MepeHOo»

The broken delta is usually realized such that the RMS value of the residual voltage in
case of a 1p ground fault equals the RMS value of the phase-to-phase voltage.

Quotient / Scaling Based on Un

All voltage thresholds of the voltage protection modules are set in units of the nominal
voltage Un, that is dependent on the settings »TH . TH3 BTop« and »TH . TH3 nepB«.

Example: For the voltage transformer data shown in the diagram above (secondary
voltage = 100 B/ 3), we have:

e »VG[x].VG>« =1.0-Un =100 B

Residual Voltage in Case of a 1p Ground (Earth) Fault
e VX u3sm=1.0-Un

Example: For the voltage transformer data shown in the diagram above (secondary
voltage = 100 B/ 3), the result is:

e VX unu3sm=1.0Un=100B
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2 ObopypoBaHue
2.6.4.3 Measurement at the Neutral Terminal (e. g. of the Generator)

2.6.4.3

138

Released

Measurement at the Neutral Terminal (e. g. of the Generator)

®.A
¢.B
®.C
TIT
Nead
M ETET
X?.
h é@ [MOTOK MOLHOCTU 1
- : 3|€UA/UAB
~——1 431 3|€UB/UBC
5
= §|€UC/UCA
. B 7
H —— o
&= cucrnap/mH - O
| =
HanmeHoBaHne Ben_ EnonHuua
Mpumep anemeHTa g;: neps iggoo E
BTOP
&9 TH coepn ®asH Hanp
20000 B || & TH3neps ~ T T 20000~~~ T T % B- T T :[I s
- - . Q
\/g 100 B _ﬁ_-ﬂj3_BT_Op _____ 1 0'0""""8""'I:I ;I
V3 & U cuhix AB <
@]
=

After the voltage inputs have been connected correctly the residual voltage is measured
with the following setting:

e »VG[x] . Bbibop UX« = «n3mMepeHo»

Quotient / Scaling Based on Un

All voltage thresholds of the voltage protection modules are set in units of the nominal
voltage Un, that is dependent on the settings »TH . TH3 BTop« and »TH . TH3 neps«.

Example: For the voltage transformer data shown in the diagram above (secondary
voltage = 100 B / v3), we have:

* »VG[x] . VG>« =1.0-Un =100 B

Residual Voltage in Case of a 1p Ground (Earth) Fault
s VXu3sm=Un/V3

Example: For the voltage transformer data shown in the diagram above (secondary
voltage 100 B/ V3), the result is:

e VXu3m=Un/v3=57.74B
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2.7 Cnot X5

2.7 Cnot X5

e [lnaTa C HECKOJIbKUMUN BXO4AMN-BbIXO4aMWN

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

Puc. 35: 3agHAsa 4acTb yCTpouicTBa (C/10Tbl)

Tun KapTbl B 4AHHOM C/1I0TE 3aBUCUT OT TUMNA 3akKa3aHHOro yctponcTea. ObbeM pyHKL WA
B pa3J/IMYHbIX BapyaHTax oTamM4yaeTcs.

[ocTynHble rpynnbl C6OpKN B 4aHHOM CNoTe:
e OR6: 'pynna cbopku C 6 BbIXOAHLIMK pene.
Bce BbIxoOHbIE pesie MEIT nepeksYatowme KoHTakTbl (opm C).
e DI8-OR4: Npynna cbopku ¢ 8 unMppoBbIMM BXOJAMM U 4 BbIXOLHLIMU pene

Bce BbIXOAHblE pene UMeT HOPMaJibHO Pa3oOMKHYTble ((hopMa A) KOHTAKTbI.

' [locTyrnHble KOMBMHALMM MOXKHO MOMYYUTb MO KOAY 3aKasa.
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Released

2 O6bopynoBaHue
2.7.1 DI8-OR4 — rpynna c6opKku C 8 uMppoBbLIMU BXOAAMU U 4 BbIXOAHLIMU pene

2.7.1 DI8-OR4 — rpynna c6opku ¢ 8 uncdppoBbiMM BXogamMu u 4

BbIXOAHbBIMMU peJne

ObecneybTe HaaeXallin MOMEHT 3aTSXKKU (CM. CXEMY).

C 06>KMMHOW BTY/IKOW nunun 6e3 Hee.

MonepeyHoe cevyeHue coeamHeHun: MnH. 0,25 mm? (AWG 23) ... makc. 2,5 mm? (AWG 14)

0,3 Nm
2.651b:In
0,56 — 0,79 Nm
5-7 lb'in

X2,

1 - Bx1

2 - LBx2

3 - LIBx3

4 - LiBx4

5 An LIBx5

6 in LIBx6

7 n LIBx7

8 7 B8

9 CcoM1

10 ' com1
-

11

12 ___ILleIXI
l

1

12 leBbIXZ
.

1

12 jLIBbIX3
l

17 :I

LiBbix4
18
Puc. 36: Pa3bemsi
140 MCDLV4

HPT 713

HPT 733
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Released

2 ObopynoBaHuMe

2.7.1 DI8-OR4 — rpynna cb6opku ¢ 8 umcpoBbIMY BXOAAMU U 4 BbIXOAHLIMU perie

LBx1
LIBx2
LIBx3
LiBx4
LIBx5
LIBx6
LBx7
LiBx8
CoM1
CoM1

_/j LBbix1
_/j LBbix2
_/j LiBbix3
T s

BELELELEELL

181716 151413121110 9 8 7 6 5 4 3 21

S000000000000000000]s]

HPT_Z34

Puc. 37: 3nekTpoMexaHn4Yeckas agpecaumns

LingpoBbie Bxoabl
Mony/ib MMeeT 8 CrpynnuUpPOBaHHbIX LM(MPOBbLIX BXOLOB.

Mpouenypa Ha3Ha4YeHUSA LUEPPOBLIX BbIXOLOB ONMUCbIBAETCS B pa3aene > «2.14.2
KoHpurypaums umngpoBbiX BXOO0B>.

[MepeyeHb AOCTYMHbLIX HA3Ha4YeHUN 019 CUrHaN0B CM. B OTAEJIbHOM [JOKYMeHTe noj
Ha3BaHMeM «CnpaBoYyHOEe PYKOBOACTBO K ycTponcTtsy MCDLV4» (MCDLV4-3.7-RU-REF.

OCTOPOXXHO!

Mpn nCnonb30BaHUM NMUTAHUSA NOCTOSAHHOINO TOKa OTpULLATESIbHbLIA NOTEHLNAN AOSIKEH
ObITb NoAkAO4EH K obuwen knemme (COM1, COM2, COM3 — CcM. MapKMpPOBKY pPa3bEMOB).

OCTOPOXXHO!

ANs Ka)kKaon rpynnbl LGPOBbLIX BXOLOB C/llefyeT yCTaHOBUThL NapamMeTp
COOTBETCTBYIOLLEro Anana3oHa BXOAHOr0 HanpsxeHusl. HeBepHas ycTaHOBKa
NMOPOroBbIX 3HAYEHWI NePeKIIOYEHNA MOXKET BbI3BaTb HEMpPaBuUbHYO paboTy nnm
HernpaBW/ibHble MHTEepPBaJbl Nepeaayn CUrHana.

Lndposble BXoAbl MMEKOT pa3iMiHbIe MOPOroBbie 3Ha4YEHUS nepekayeHnsa (KoTopole

MO>XXHO HaAaCTPOUTb C MoMoLLbo NapameTpa [Map_ ycTp_/ Undposbie Bxoabl / LIBx CnoT
Xx [/ Tp_yl «Hom_Hanp_»). Ana Kax[owm rpynnsl MOFYT yCTaHaBAMBaTLCA cleayloLline
MoporoBble 3Ha4YeHNA NepekstoveHns:

¢ «24 B nocCT. TOKa»
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Released

2 ObopypoBaHue
2.7.1 DI8-OR4 — rpynna c6opKku C 8 unMppoBbIMU BXOAAMU U 4 BbIXOAHLIMU pere

* «48 B nocT. TOKa»
* «60 B nocT. ToKa»
* «110 B nocT. ToKa»
* «230 B nocT. ToKa»
* «110 B nep. Toka»
* «230 B nep. Toka»

Ecnun Hanps>xeHune npesbiaeT 80% OT YCTAaHOB/IEHHOIrO MOPOroBOro 3Ha4YeHUs
rnepekatoYeHuns, NPouCXoanT pusnyeckoe pacnoHaBaHUe N3MeHeHUsa COCTOAHNS
(pusmyecknin cnrHan «1»). Ecnn Hanps>xkeHne cocTasnseT meHee 40 % oT
YCTaHOBJIEHHOI 0 NOPOroBOro 3Ha4YeHMSA NepekItYeHUs, YCTPONCTBO perncTpupyeT
PU3NYECKUN «HOSb>.

BbixogHble pene

BbixogHble pene nMmetoT becrnoTeHuManbHble KOHTaKThI. [pouenypa HasHavYeHus
BbIXOAHBIX pesie onuckiBaeTcs B pasgene > «2.14.3 HacTpoliku BbIXOAHBIX pene».
MNepeyeHb CMTHaNOB, KOTOPblE MOXKHO HAa3HA4YUTb, CM. B OTAESIbHOM AOKYMEHTE Noj
Ha3BaHMeM «CrnpaBo4yHOE PYKOBOACTBO K ycTponcTsy MCDLV4» (DOK-TD-MCDLV4).

OCTOPOXXHO!

HacTtosTenbHO peKoMeHOyeTCs y4UThiBaTb AOMNYCTUMYIO Harpy3Ky no TOKY AJs
BbIXOOHbIX pene. ObpaTnTech K TEXHNYECKMM AaHHbIM (s> «12 TexHuyeckue
OaHHbIE»).
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Released

2 ObopynoBaHue
2.8 Cnot X6

2.8 Cnot X6

e [lnaTa C HECKOJIbKUMUN BXO4AMN-BbIXO4aMWN

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

Puc. 38: 3aaHsAsa 4acTb yCTpouicTBa (C/10Thbl)

Tun KapTbl B 4AHHOM C/1I0TE 3aBUCUT OT TUMNA 3akKa3aHHOro yctponcTea. ObbeM pyHKL WA
B pa3J/IMYHbIX BapyaHTax oTamM4yaeTcs.

[ocTynHble rpynnbl c6OpKy B 4AaHHOM CJloTe:

TU: F'pynna cbopkn A5 N3MEPEHNA HaNPS>KEHNS.

TU-OR5: F'pynna cbopkn ans uaMmepeHmns Hanps>xeHns ¢ 4 4oNoJHUTENIbHbIMU
BbIXOOHbLIMU pefie (HOpMasbHO Pa30MKHYThIE).

Bce BbIxoOHbIE pesie UMEKT HOPMaJibHO pa3oMKHYThie ((popMa A) KOHTaKTbI.
DI8: N'pynna cbopku ¢ 8 LMpPoBLIMM BXOOAMM

DI8-OR4: 'pynna c6bopku ¢ 8 unMdpoBbLIMYN BXOAAaMUN N 4 BbIXOOHbIMU pene
Bce BbIxoOHbIE pesie UMEKT HOPMaJibHO pa3oMKHyThie ((popMa A) KOHTaKThI.
ORG6: Npynna cbopkn C 6 BbIXOOHLIMWY pene.

Bce BbIXOAHbIE pefie MMeT nepekJsioYdallme KoHTakTbl (opm C).

' ,ﬂ,OCTyI’IHbIe KOMBMHaUNUN MOXXHO MOJIYHUTb MO KOAY 3aKa3a.
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Released

2 ObopynoBaHue
2.8.1 DI8 — rpynna cbopku ¢ 8 LMpoBLIMK BXOAaMU

2.8.1 DI8 — rpynna c6opku ¢ 8 uncpoBbiMu BXoaamMm

ObecneybTe HaaseXallin MOMEHT 3aTSXKKWN (CM. CXEMY).

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

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

HPT 713

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

Puc. 39: Pa3bemsbl.
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Released

2 ObopynoBaHue
2.8.1 DI8 — rpynna cbopku ¢ 8 unMppPOoBLIMN BXOOAMU

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. 40: 3IneKkTpoMexaHun4Yeckas agpecaumns.

LingppoBbie Bxoabl
Monynb MMeeT 8 CrpynnuUpPOBaHHbIX LM(MPOBbLIX BXOLOB.

Mpouenypa Ha3HavYeHUA LUEPPOBLIX BbIXOLOB ONMUCbIBAETCS B pa3aene > «2.14.2
KoHpurypaums umngpoBbiX BXOO0B>.

lMepeyeHb AOCTYMHbLIX HA3Ha4YeHUN 019 CUrHaN0B CM. B OTAEJIbHOM [JOKYMeHTe nof
Ha3BaHMeM «CnpaBoYyHOEe PYKOBOACTBO K ycTponcTtsy MCDLV4» (MCDLV4-3.7-RU-REF.

OCTOPOXXHO!

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

OCTOPOXXHO!

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

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

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

¢ «24 B nocCT. TOKa»
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Released

2 ObopypnoBaHue
2.8.1 DI8 — rpynna cbopku ¢ 8 LMpoBLIMKN BXOAaMU

* «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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Released

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. 41: 3agHAA H4acTb yCTpouicTBa (C/10Thbl)

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

YyCTPONCTBA.
' [oCTynHble KOMBMHALUUN MOXXHO MOJIYYMTb MO KOOy 3akKas3a.
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2 ObopypnoBaHue
2.9.1 Ethernet — R}45

2.9.1 Ethernet — RJ45

TxD +

148

Released

| + | |
a) e
2 2 o n g
- & T T
\\ | [ //
N \ v T 7 7

MCDLV4

HPT 752
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2.10

Puc. 42:

Released

2 ObopynoBaHue

2.10 Pa3bem X102: 3awwmTa CBA3MU

Pa3zbem X102: 3aimTa CBA3M

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

3aaHsas YacTb yCTpovicTBa (C0ThI).

HPT_Z90

NHTepdenc npoTokoaa cBA3n cucTembl 3awinTbl ProtCom obecrnevynBaeTcs Yyepe3 pasbeM

X102.
LocTynHble rpynnbl cGOpKM B JaHHOM CrloTe:

* NHTepdgenc onToBosIOKOHHOro Kabena aonga moaynsa «3aw,.Cs.» (Protection
Communication).

CyliecTByeT ABa TuMNa NPOTOKOJIOB CBSA3UN CMCTEMbI 3alUMTbl, CM. (DOPMbI 3aKa3a 1
TeXHUYeCcKne AaHHble:

* BapuaHT 3aka3a MCDLV4-2xxx1xx, pa3beMm ST, 820 HM, MHOrOMO40BbLIN,
* BapuaHT 3aka3a MCDLV4-2xxx0xx, pa3beM LC, 1310 HM O4HOMOLOBbIN.

ObpaTnTe BHMMaHWe, 4TO 3TN ABa TUMa HE B3aUMOCBSA3aHbl, Tak KaK A1 3alUNThI
MCMONb3YIOTCA ABa pa3HbIX (MponpueTapHbIX) MPOTOKOA CBA3M. DTU ABa NPOTOKONA
Mexay cobon He coBMeCTUMbI. [TOCKOSIbKY HECOBMECTUMOCTb BO3HMKAET Ha YPOBHE
nporpamMMHOro obecne4vyeHus, paspewnts Npobsemy Ha ypoBHe obopyLoBaHuUS,
HanpuMep, NyTeM YyCTaHOBKN KakKoro-HMbyab ontu4eckoro npeobpasosaTtens «ST 820
HM ¢ LC 1310 HM» Mexay AByMS ycTponcTBaMu MCDLV4, HEBO3MOXXHO.

YcTaHaBAMBaTb B3aUMHOE NOOKJIIOHEHNE cefyeT TOJIbKO MeXxay YCTPONCTBaMu
MCDLV4 c nHTepdencamm npoToKoaa CBA3N CUCTEMbI 3alNTbl OOHOIrO TUMa!

MCDLV4-3.7-RU-MAN MCDLV4
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Released

2 ObopypoBaHue
2.10.1 ObecneyeHre CBA3UN CUCTEMbI 3aLLMThI YePE3 ONTOBOJIOKOHHOE COEANHEHME

2.10.1 O6ecne4yeHue CBA3M CUCTEMbI 3aLLUTbI Yepe3 ONTOBOJIOKOHHOE

coeaunHeHue
NMPUMEYAHME!
CylwiecTByeT fiBa TUMa NPOTOKOJIOB CBA3UN CUCTEMBbI 3aLLMNTLI, CM. ()OPMbI 3aKa3a 1
TeXHU4YecKmne OaHHble:
o * BapuaHT 3aka3a MCDLV4-2xxx1xx, pa3bem ST, 820 HM, MHOFrOMOOBbIN,

* BapuaHT 3aka3a MCDLV4-2xxx0xx, pa3beMm LC, 1310 HM 04HOMOAOBbLIN.

ObpaTnTe BHUMaHMe, 4TO 3TN ABa TUMa HE B3aUMOCBSA3aHbl, Tak KaK 415 3alUNThbI
NCMONb3YIOTCA ABa pa3HbIX (MponpueTapHbIX) MPOTOKOMA CBA3M. DTU ABa NPOTOKONA
Mexay cobon He coBMeCTUMbI. [TOCKOSIbKY HECOBMECTUMOCTb BO3HMKAET Ha YPOBHE
nporpamMMHOro obecnevyeHuns, paspewnTts npobnemy Ha ypoBHe obopyLoBaHuUS,
HanpuMep, NyTeM YyCTaHOBKN KakKoro-HMbyab ontu4eckoro npeobpasosaTtens «ST 820
HM ¢ LC 1310 HM» Mexay ABYyMS ycTponcTBaMmu MCDLV4, HEBO3MOXXHO.

YcTaHaBAMBaTb B3aMMHOE MOAKJ/IOYEHME CNefyeT TOJIbKO Mexay YCTPoOMCTBaMum
MCDLV4 c nHtepcencamm npoToKoaa CBA3M CUCTEMbI 3alMTbl OOHOrO TMMna!

RxD TxD

ol

Puc. 43: OnTOBOJIOKOHHOE coeanHeHne — pa3bem LC a/15 AasabHEW CBSA3M CUCTEMBbI 3allnTbl *

HPT_Z63

OCTOPOXXHO!

Mocne nogoknwyYeHUsa pasbema LC ons pganbHen CBA3U CUCTEMbI 3aLLUUThI 3aKpernnTe
MeTa/ININYECKUIN 3aLUNTHbIA KOJIMa4oK.

MOMeHT 3aTa>XKu BUHTa paseH 0,3 Hm [2,65 dyHT - Aormal.

HPT 261

Puc. 44: OnToBOJIOKOHHOE coeanHeEHNEe — pa3bem ST *

* Hann4me 3aBUCUT OT MapaMeTpoB 3aKa3sa.

He cmoTpuTe HemocpeOCTBEHHO Ha Jly4 CBeTa, NCXOAALLNA N3 ONMTOBOJIOKOHHOIO
pa3zbemMa!

MpourHopnpoBaB faHHOe npeaynpeXxaeHne, MoXHO NOYYUTb TSHKENylo TpaBMy rnias.
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Released

2.11 Cnot X103: nepepayva AaHHbIX

2 ObopynoBaHume

2.11 CnoTt X103: nepefaya AaHHbIX

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

Puc. 45: 3aaHAsa 4acTb yCTpouicTBa (C/10Thbl)

VNHTepdenc nepenayvnm gaHHbix B csioTe X103 3aBUCUT OT TMUMa 3aKa3aHHOIMo yCTPOMCTBaA.

O6beM (hyHKLUMI 3aBUCUT OT TUMNa MHTepdenca nepegavyn gaHHbIX.

HocTynHble rpynnbl cGOpKM B 4aHHOM ClloTe:

¢ Pa3zbembl RS485 ana Modbus, DNP un IEC

¢ NHTepdeinc onToBoslIoKOHHOIro Kabens ans Profibus, Modbus, DNP n IEC

* NHTepdenc D-SUB onsa Modbus, DNP u IEC

* NHTepdenc D-SUB onsa Profibus

¢ NHTepdeinc onToBosIOKOHHOIo Kabens ans Ethernet

HPT_Z53

' JocTynHble KOMBMHaUNN MOXXHO MOJIYHYUTb MO KOAY 3aKa3a.

MCDLV4-3.7-RU-MAN MCDLV4
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Released

2 ObopynoBaHue
2.11.1 Modbus® RTU/IEC 60870-5-103 4yepe3 RS485

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

MpoBepbTe NPaBUILHOCTb MOMEHTOB 3aTXKKMU.

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. 46: Pa3bemsi

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. 47: 2SnekTpomexaHundeckas agpecauus

CoepunHnTenbHbIn kKabenb Modbus®/IEC 60870-5-103 gosi>kKeH 6bITb 3KpaHNPOBAHHbIM.
DKPaHMPYIOLLYIO OMJIETKY CriefyeT NOAK/YNTb K BAHTOBOMY pa3beMy noj
MHTepdencom Ha 3agHen naHenan yCcTponcTaa.

Tun cBS3M — noayaynekc.
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Released

2 ObopynoBaHue
2.11.1 Modbus® RTU/IEC 60870-5-103 4yepe3 RS5485

3alWnTHOE perne

+5V GND

R1 = 560Q

R2 = 1200 [|R1 R1

R2

o |CIH—n
dkpaH BY

U1
345

—1o] [}
12
|

p*
N*

=2
HPT 257

Puc. 48: [Mpumep coeaANHEHWNS: YCTPONCTBO HaX0ANTCS B CPEAHEN YacTu CUCTEMbI LLINH

3alnTHOE pene

+5V GND
R1 = 560Q ﬁRl er]
R2 = 1200 R2

—
N

—F=1
— U UL
123456
L] L]

2]

o
HPT_Z58

Puc. 49: lMpumep coeanHeHUA: yCTpOVICTBO HaxoaunTcs B KOHLle CUCTEMBbI LUNH (yCTaHaBﬂl/lBa.‘OTCFI
rpoBOJIOYHbIE NMepeMbIHKN AJ14 aKTuBaLnn BCTPOEHHON0O OKOHEYHOIro pe3MCTO,Da).
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Released

2 ObopypoBaHue
2.11.1 Modbus® RTU/IEC 60870-5-103 yepe3 RS485

T T T T
o ] 2] o
T T oo S T oo T T oo S T o2
o Z 8 e o z 3 8 eym o z 8 ey a z 38 ewym
a © x o g 8 x 1 "4 d © x o €8x
o 20 O o | F o 20 O M L= F o 20 O m | F o 20 O m L
000000 © © 000000 © ]
1 2 3 4 56 1 2 3 4 5 6 5

HPT 259

SKpaHupyloLas orneTka

SKpaHupylowas onsieTka SkpaHupytoilas onneTka SKpaHupylowas onseTka
NoAKOYEHa K 3a3eMIEHMI0 CO noAKJoYeHa K 3a3eM/IeHNI0 CO NoAKJoYeHa K 3a3eMIeHMIo COo noAKJoYeHa K 3a3eMIeHnI0 CO
CTOPOHbI BeAyLLEero ycTponcTsaa, CTOPOHbI Npubopa, BCTpOeHHoe CTOPOHbI BeAyLLero yCTponcTea, CTOPOHbLI Npuboa, BCTpOeHHoe
NCNosb3yeTCcsa BCTPOEHHOe

OKOHEe4YHOe ConpoTuBJIEHNE He UCMOJIb3YRITROEHHOE OKOHe4YHoe
OKOHe4YHOe conpoTusieHne

OKOHe4YHoe ConpoTuBEeHNE He UCMOoJIb3yeTCs
ConpoTuB/IEHNE HE UCNOJIb3yeTCs

Puc. 50: BapuaHTbl 3KpaHupoBaHus (2 npoBoaa + 3KpaH)
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2.11.1 Modbus® RTU/IEC 60870-5-103 4yepe3 RS5485

T T T T
s @ s @ s o s @
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 (
12 4 5 6 1 2 4 6 12 3 45 6

HPT_Z60

@) ©

< N~
-+ -+
SKpaHupyioLas onaeTka SKpaHupyloLLas onneTka SKpaHupyioLas onaeTka SKpaHupyioLLas onneTka
NOAK/II0YEHa K 3a3eMIEHMI0 CO noAaK/oYeHa K 3a3eMJIEHUIO CO NOAK/II0YEHa K 3a3eMIEHMI0 CO noAak/oYeHa K 3a3eMJIEHUIO CO
CTOPOHbI BeAyLLero ycTponcTea, CTOPOHbI Npubopa, BCTpoEeHHoe CTOPOHbI BeAyLLero ycTpoincTea, CTOpPOHbI Npuboa, BCTPOeHHoe
MCMOJb3yeTCA BCTPOEHHOE OKOHEeYHoe COMPOTUBJIEHNE HE UCMOJIb3YBTTHOEHHOE OKOHEYHOoe OKOHeYHOe COMPOTMBIEHUE He NCMOoJb3yeTCs
OKOHEeYHOE COMnpoTUBIIEHNE COMPOTWBNIEHNE HE UCMONb3YyeTCs

Puc. 51: BapuaHTbl 3KpaHupoBaHus (3 npoBoaa + 3KpaH)
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2.11.2 Profibus DP/Modbus® RTU/IEC 60870-5-103 4epe3 onTOBOJIOKOHHOE COEANHEHME

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

RxD TxD

Puc. 52: OnToBOJIOKOHHOE coegnHeHne — FO, pa3bem ST

HPT_Z61

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

MpourHopunpoBaB AaHHOE NpeaynpeXxaeHne, MOXXHO NMoYYnUTb TSHXKeNy TpaBMy rnas.
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2.11.3 Profibus DP yepe3 D-SUB

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_

' CoeanHnTEeNbHbIN Kabenb Ao/KeH BbiTb 3KPaHUPOBAH. DKpaHUPYOLLas onJieTka

00J>KHa 6bITb MpMCOeANHEHA B BUHTOBOMY pa3beMy C CUMBOJIOM «3a3eMJIEHME>,
pPacrnosIo)KeHHOMY Ha 3a4Heln NaHenn yCTpPoMNCTBa.
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2.11.4 Modbus® RTU/IEC 60870-5-103 4yepe3 pa3bem D-SUB

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

%0 0 0 &°

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_

' CoeauHnTenbHbIN Kabenb AosKeH BbITb 3KPaHMPOBaH.
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2.11.5 Ethernet/TCP/IP 4yepe3 onTOBO/IOKOHHbIN Kabesb

2.11.5 Ethernet/TCP/IP yepe3 onTOBOJIOKOHHbIW Kabesb

RxD TxD

llo]

Puc. 53:  OnTOBO/IOKOHHBLIVI Kabesib — FO, aynaekcHbivi pa3vem LC.

HPT_Z63

OCTOPO>XHO!
Mocne BcTaBky pasbemMa LC 3aTAHUTE METa/UTIMYECKYIO 3arnyLuKy.

MOMEHT 3aTa)XKu BUHTa paBeH 0,3 HM [2,65 cdyHT-Aonmal.

He cMoTpuTe HenocpeACTBEHHO Ha Jlyd CBeTa, UCXOASALWMNA N3 ONTOBOJIOKOHHOIO
pa3bema!

MpourHopunpoBaB AaHHOE NpeaynpeXxaeHne, MOXXHO NMoYYUTb TSHXKeNy TpaBMy rnas.
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2.12 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. 54:  3agHsAsa 4acTb yCTpouicTBa (C/10Thl).

3T10T cnoT cocTonT M3 IRIG-BO0OX C KOHTPOJZIbLHOIrO KOHTaKTa.
[OocTynHble rpynnbl COOpKM B 4@aHHOM CJI0Te:

* |RIG-BOOX, BkAtOYasA KOHTPOJIbHbIA KOHTAKT
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2.12.1 KoHTakT camoamarHocTukn (KC)/KoHTaKT nog Hanps>xeHnem n IRIG-BO0OX

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

MpoBepbTe NPaBUIbHOCTb 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. 55: Pa3bembl

X104

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

kel ]l w

2]

HPT_Z66

Puc. 56: SnekTpomexaHundeckas agpecauns

KoHTaKT caMoanarHOCTUKH

HacTponTb KOHTaKT caMoAnarHoCTUKKM («KC») HEBO3IMOXKHO. DTO NepeKksoYaoLLnin
KOHTaKT (dopmbl C), KOTOpbIA cpabaTbiBaeT Npy OTCYTCTBUM BHYTPEHHUX cboeB B
ycTpomncTee. [Moka yCTPONCTBO 3arpy>kaeTtcs, pefie «KC» 0CTaeTCa OTKOYEHHbIM
(obecTo4YeHHbIM). [ocsie MOSHOM 3arpy3KM CUCTEMBI (M aKTUBaLMKX 3aLlMTbl) OH
cpabaTbiBaeT, N Ha3Ha4YeHHbIN CBETOANOAHbLIN NHANKATOP COOTBETCTBYOW MM 06pa3om
akTmBupyeTca (cM. rnaBy «CamoamnarHocTuka», => «9 CamogmnarHoctuka»).
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2.13 NHTepdenc MK — X120

2.13

Puc. 57:

162

NuTtepdenc NK — X120

Kopnyc B1 B2 n B3

NHTepd. USB ana MO HacTpOMKN NapamMeTpoB U oueHKn - X120

USB (Mini-B)

MCDLV4

HPT Z88
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2 ObopynoBaHue

2.14 HacTponika BxoAda, Bbixoga n CAN

HacTtpo#ka Bxopaa, Bbixoga u COUN

can
Hacrpoika CcON
CAWN mMoXxXHO HacTpouTb B BeTBAX MeHto [MMap_ycTp_/ CO / WHL rpynna A] (ctonbey CON

cnesa oT gucnnes) un [Map_ycTtp_/ CL/ WHAO rpynna B] (ctonbeu COW cnpaga oT
auncnnes).

OCTOPOXXHO!

CnepyeT obecneynTb OTCYTCTBUE HAJIOXKEHUS (PYHKLNIA N3-3a Ha3HavyeHus ogHomy CON
ABYX unu 6onee hyHKLMNIA NO UBETY M KOAUPOBKE BKIIOYEHMS.

B aTol rnaBe conepXxutcsa nHgopmavrma o6 CIOW, 4To HaxoAAaTCa Ha Aucnaee criesa
(rpynna A).

Ecnmn ycTponcTBo Tak>ke ocHauwieHo CIWN, koTopble Haxo4ATCA Ha Aucnsee crpaBa
(rpynna B), To nHpopmMauuns, npmeeaeHHas B 4aHHOW raaBe, B paBHON CTENEHN
OTHOCUTCA N K HAM. PasHuLa TOJIbKO B TOM, 4YTO rpynnbl «A» N «B» nMeT pa3Hble nyTun
MEH!0.

Kaxabin COAWN, kpome CON ona dpyHkymm «System OK» (hyHKUMSA KOTOPOro HEM3MEHHaA),
MO>XHO HAaCTPOUTb NPU MOMOLLN NePEeYNCSIEHHbIX HMUXKE NapaMeTpPOB.

* «Ha3Ha4deHHble curHanbl». MapameTpsbl ¢ [Map_ycTp_/ CAO / CAO x] «Pacnipea_ 1» no
«Pacrnpes_5» MOXHO NCMN0/Ib30BaThb, 4TO6bI Ha3Ha4YNTb «CAU Ne x» 0o 5
TPUrrepHbIX CUrHa oB..

e «NHBepcuax». MapameTpbl ¢ «MHBepcna 1» no «MMHBEpCcKs 5», ecnu 3a4aHo 3HaYeHne
«aKT_», MOXXHO UCMOJ/1b30BaTb, 4TOObl NHBEPTUPOBATb COOTBETCTBYIOLLUNA
TPUrrepHbIA CUrHan.

ObpaTuTe BHMMaHMe, YTO AJ19 HEHa3HAYeHHbIX TPUTTEPHbIX CUFHAaNO0B (TO ecTb
«VIHBEpcus n» = «-») HBEpCMSA He paboTaeT, Tak YTO TPUITEePHbIN CUrHaa BCeraa
BOCMPUHMMAETCA KakK ABOMYHbIN HOJb (JTOXKb/HEaKT ).

* «DYHKLMA 3aMblkaHUa/caMmoyaepXaHua». Ecnn gna napameTpa «3aMkKH_» 3aaHo
3Ha4YeHme «aKT_», TO COCTOAHMEe, 3ajlaHHOe TPUrrepHbIMN CUrHasaMm, CoOXpaHaeTcs
MOCTOSAHHO (CM. pa3fen «3aMblKaHNE» HUXE, > «3amMbikaHue»).

Ecnm onsa napameTpa «3aMKH_» 3a[laHO 3Ha4vyeHue «HeaKT », To COW Bcerpa
MPUHMMaeT COCTOAHNE Ha3HAYeHHbIX CUTHa0B.

e «CurH lNMoaT»: 9Ta HacTponka byaeT OOCTyMnHa, TONbKO ecnn aJas NnapamMeTpa
«3aMKH_» 3aflaHO 3Ha4YeHMe «aKT_». Tak Ha3zHa4aeTcs curHan, cbpacoiBaowni
3aMKHyTOe cocTosiHne CIAU (Ho 3To paboTaeT, ToJIbKO ecnin cOpoLLeHbl BCe
Ha3Ha4YeHHble TPUrrepHble CUrHanbl).

* «AKT UBeT Anoaa»: CAN ropnT TaknM LIBETOM, TOJIbKO €C/IN aKTUBEH XOTS Obl 0AUNH
M3 Ha3HAYeHHbIX TPUTTEPHbIX CUFHAJIOB. [10CTYMHbIE 3HaYeHUSA HacTpoek: «-» (HeT
NPUCBOEHUS), «3€J1_», KKPACH_», KKPACH_ MUT_», «3&1_ MUT_».
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2.14.1Can

164

* «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

Ecnm HaxxaTb KHONKY «INFO» oguH pa3, To oTob6pa3nTcsa ocHoBHOM 0630p nesbix CAN
(COWN, HaxopsALwMXca cnesa).

Ecnn Ha)xaTb KHOMKy «INFO» ewe pas, To oTobpa3ntcsa ocHosHon 0630p CLANU,
Haxo4sLWKMXCs cnpaBa (Npyn Hann4um).

Ha>kaTue NnporpaMMHON KHOMKN ««¢» (BNeBo) (nnm KHomku «INFO» B TpeTun pas)
MO3BOJINT BEPHYTbLCA K NpeabiAyLWeMy 3KpaHy, T. €. BbINTU U3 OCHOBHOIro meHto CON.

Ons kaxxgoro COWN oTobparkaeTcs TOJIbKO NMepBoe Ha3HayYeHne (MM CUMBOJT «=.=», eCJIn
TakoBoOe OTCYTCTBYET).

Kpome Toro, nepnoamyeckm Ha KOPoOTKOe BpeMs 0T06pa)KaIOTC9| OOCTYMNHble
nporpaMMHble KHOMKW.

Ecnn COWN Ha3HavyeHO 6onee ogHOro CUrHana, Ha 3TO YKa3bliBaeT TPOeTo4YMe B NoJie
CnpaBa: «...» — B 3TOM c/alyyae Ha «CTpaHuue C HECKOJIbKUMM Ha3HAYeHUAMUN»
oTobparkaeTcs NoJsHbIA CMNCOK HAa3Ha4YeHun.

CtpaHuua COMN € HECKOJIbKMMU Ha3HAYEHUAMMU

Ha cTpaHuue ocHoBHOro o63opa BbibepuTe ognH ns CON ¢ noMoLbio NPOorpamMMHbIX
KHOMOK «A» (BBEPX) UK «¥>» (BHU3).

3aTeM, Ha)KaB MPOorpaMMHYy0 KHOMKY «p» (BBOA), MOXKHO ByaeT nepenTn Ha CTpaHuLy
BblibpaHHOro CAWMN c HeCKoNbKUMUN Ha3HAYEeHNAMMN.

Ha aToi cTpaHuue oTobparkatoTcs Ha3HaYeHua gaHHoro CAWM 1 3HAYOK CTPeNKu,
HamnpaB/eHHOW BNIEBO, TO eCTb K BbibpaHHomy CLAN.

Haxogsawuncs pPAAOM C KaXKOblM Ha3Ha4YeHHbIM CUTHANIOM p1aXK0oK (oTMeYeHHbIn «[»/He
OTMeYeHHbIN «[» rano4ykom) YKa3blBa€T, aKTUBEH JIN 3TOT CUITHaJ1 B OAHHbI MOMEHT

BbibpaTb cnepytowmnn/npeasiaywinin COMN Mo)XHO C MOMOLLbIO MPOrPaMMHbIX KHOMOK «A»
(BBEPX) UM «¥» (BHN3).

Ha>KaTue NnporpaMMHON KHOMKN «<4» (BN1I€BO) NO3BOJINT NEPENTUN K Npegblayliemy
d3KpaHy, T.e. BEpPHYTbCSA B OCHOBHOE MeHto CON.

3aMbIKaHue

Ecnn pna napametpa «3aMkKH_» Toro nnm ndoro CAAN safaHo 3HavyeHue «akT_», ero
COCTOSIHNE COXPaHMUTCSA, 4TO Bbl HXN NPON30LLO, MOKa He ByaeT NnoATBEP>KOEHO (CM.
pasgen «BapuaHTbl MOATBEPXKAEHUS» HUXKE).

3aMKHyTbIn COWN cbpacbiBaeTCs TOJIbLKO B OAHOM U3 CleayoLlnx cly4aeB U TOJSIbKO rnocie
cbpoca Bcex HazHAYEHHbIX TPUITEPHbIX CUTHAJOB.

e Ero coctosHue noateepxgaetcs (nmbo nosnb3oBaTeNneM C NOMOLLLIO MHTepdenca
NYM, nnbo nocpenctsom SCADA), CM. HUXKe.
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2.14.1Con

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

* 1nA Hero cHoBa 3a[aeTCs HAaCTPOMKa «3aMKH_» = «HeaKT_».

e EC/M He Ha3HAYeHO HMKAKOro TPUITePHOro CMrHasa, To ecTh ANA BCex
napaMmeTpoB «Pacrpes_ n» 3alaHO 3HAYEHUE «-».

ObpaTnTe BHMMaHMe, 4To 3aMKHYThIN COW He cbpacbiBaeTCs Npu nepesanycke
ycTponctea MCDLVA4. lMocne (ropsayero nam xosao4Horo) nepesanycka Ka)<abln
3aMKHyTbIn COW BO3BpallaeTcs B CBOe (paHee Ha3Ha4YeHHoe) COCTosAHuMe.

BapunaHTbel noaTBep>XAeHUs

Onsa cbpoca 3amkHyToro COW scerpa tpebyetca noareep>xaeHme (nogpobHoe onucaHue
CM. B pa3gerne > «1.5 MooTBepXaeHUs»).

COWN moryT 6bITb NOATBEPXKOEHDI:

* C nomoLLblo KHoMKKU C Ha NaHenu ynpasneHus, cM. pasaen > «MoaTeepxaeHve
BPYYHYIO (Ha>kKaTmeM KHornku C Ha naHenun yrpasyieHus)».

* CoctosiHne CAN MOXXHO nNoATBEepPANTb C MOMOLLBIO CUMHasa, Ha3Ha4YeHHOoro
napameTpy «CurH lMogr».

* CocTosiHMe BCex 3aMKHYTbIX CAN cpa3y MOXXHO noaTBepanTb C MOMOLLbIO CUrHana,
Ha3Ha4veHHoro napameTpy [Map_ycTp_/ Noateepants] «MloaT CAO».

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

e CocTosHMe cpa3y Bcex CAN MOXXHO NOATBEPAUTbL aBTOMATMUYECKN NMPU NMOCTYMNJIEHNN
aBapMNHOro CUrHana ogHon n3 yHKUNN 3aWNThbI.

MpumevaHne. BapnaHThbl, No3Boastowme cOpocnTb cocTosHME cpa3y Bcex COW ¢
nomolLubto curHana nnm SCADA, 0OCTYMNHbI, TONLKO ecnn Anga napameTpa [Map_ycTtp_/
NopTBepanTb] «AucT c6poc» 3afaHO 3HAYEHME «aKT_».

MocnegHWn BapmnaHT, No3Bonaowmin cbpocnTb cpasy Bce COW no cmrHany ogHon mn3
PyHKUNN 3aWnThl, cnefyeT akTUBMPOBaTb C NOMOLLb0 NapameTpa: [MNap_ycTp /CO/
WHA rpynna A/ CL 1...n] «3aMKH_» = «aKT.,MOATB.MO0 aBapUNH.CUT.»,

Ona nonyvyeHns AOMOJIHUTENbHON NMHOPMaUWN CM. TakXXe pa3nen > «1.5
MonoTBepXxaeHusa».

Ha KoMnakT-gucKe, KOTOpbI BXOAUT KOMMJEKT YCTPONCTBa, UMeeTCs WabsioH B
dopmaTe PDF ond co3gaHmsa n pacnevyaTku Ha Jla3epHOM MPUHTEpPEe CaMOKJIEeALWMNXCS
MJEHOK C TEKCTOM, COOTBETCTBYIOLMM Ha3HavYyeHHbIM COWN dyHKLUMAM (Hakeek Ha
nvuesBon naHenn). PekomeHgaums: (aptukyn 3482 AVERY Zweckform)
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2.14.2 KoHurypaumsa UngpoBbIX BXOO0B

Released

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

[ &

C[L . HeakT uBeTt guoaa

3auy . Tpes

NoaTteBepaunTb (-U4YM)

NoaTteBepanTb (1..n_ Cnunc_ HasH_)

NoaTtBepanTb KomOTKN (Scada)

2.14.2

166

CaOUN «System OK»

OaHHbin COAN MuraeT 3eseHbIM LBETOM MpU 3arpyske ycTponcTtea. o 3aBeplueHumn
3arpyskm COWN ona pyHkumm System OK (HopmanbHaa paboTa cucTeMbl) 3aropuTcs
3efleHblM LBEeTOM, MokKas3biBas, 4To 3awmTa (hyHKuMA) akTuBmpoBaHa. CM. pa3gen

«9 CamogmarHoCTuKa» U BHELHWUA AOKYMEHT PykoBOACTBO o oT/aaake, YTobbl HanTu
OOMOJIHNTENbHbIe cBefeHUs 0 Kogax BkaodeHusa CON System OK.

HacTtpoutb COWN 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 MOXXKHO HAacCTpouUTb B MeHIo [MMap_ ycTp_ / LUudposbie BXOAbI / UMSA
rpynnsl y3s08B (Hanpumep, «UBx-8 X») / T'p_ X]

Ons Ka)kaon 13 rpynn unppoBbiX BXOAOB YCTAaHOBUTE Cleaytolie napameTpsbil:
* «HoM_ Hanp_» — HOMMWHaJIbHOE Hanps>XeHne LMGPOBLIX BXOA0B.

* «Bpems yctp_apeb 1...n» — N3MEHEHNe COCTOAHNSA LMGPOBOro Bxoaa byaert
MPUHATO TOJSIbKO MO OKOHYaHUW BPEMEHN yCTpaHeHunsa apebesra.

* «IHBepcuA 1...n» — Heobs3aTeNbHas MHBEPCNA BXOOHOIo CurHalsa.
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2.14.2 KoH(pUrypauus umgposbiX BX0O40B

NHBepcus
HeaKT_
NHBepcus =1
aKT -
- LBx CnoT X.LUBx x
CocTosHme unudpoBoro Bxoaa
Hom_ Hanp_ Bpemsa ycTp_ape6b
BX_ curH_ o t 0 .
OCTOPOXXHO!

Bpems ycTpaHeHUs gpebesra HauMHaeT OTCYMTLIBATLCSA NMPU KaXXKAOM N3MEHEHUN
COCTOSIHMSI BXOLHOIO CMrHasa.

OCTOPOXXHO!

Kpome BpeMeHu ycTpaHeHus apebesra, KoTopoe MOXHO 3a4aTh B NMPOrpamMMHOM
obecrnevyeHmnm, Bcerga MMeeTcs annapaTHoe BpeMs ycTpaHeHue apebesra (0koso 12
MC), OTKJIIO4NTb KOTOPOE HEBO3MOXHO.

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

Ha3zHavyeHune un@poBbIX BXOOOB

Oonuus Onuus

HasHa4veHMe BXO4HOro curHana

— - Moaynb 3awmnThl 1

[Map_ycTp_/und_ Bxoal

I -

Ha3Ha4veHMe BXO4HOro curHana

[ - Moaynb 3aWwnTbl 2

BapuaHT 1: Ha3zHa4vyeHMe ungppoBoro Bxoaa 04HOMY NN HECKOJIbKUM MOAYSM.

HPT_Z84

JobGaBneHue Ha3HaYeHuUs
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2 ObopypnoBaHue
2.14.2 KoHurypaumsa UngpoBbIX BXOO0B

B meHto [Map_ ycTp_/ Undposblie Bxoabl] LnppoBble BXOAbl MOXXHO Ha3Ha4vaTb 414
OLHOIr0 NN HECKOJIbKUX LiesieBbIX YCTPONCTB.

OTKpoinTe LUNUpoBOM BXOA (HaKMUTe 419 Hero CTpesky Bnpaso). HaxxmuTe
MPoOrpaMMHYI0 KHOMKY «YCTaHOBKa NapameTpa/raeyHbin kato4». HaxxmuTe «JobaBuTh» 1
Ha3Ha4bTe ueneson 06bEKT. HazHaybTe AoNONAHUTESIbHbIE LiesieBble 06beKThl, rae
HeobxoauMmo.

YpaneHme Ha3Ha4YeHuUA:

Bbibepute B M4M, Kak onmncaHo BbiLle, LNGIPOBOMA BXOL, KOTOPbLIA HYXXHO
OTpedLaKTNPOBaTh.

OTKpoNTe Ha3Ha4YeHMs LNGPOBOro BXoaAa (HaXXMUTe ONA HEro CTpesky BNpaso) u
BbibepuTe HazHayYeHne, KOTOPOE HY>XHO yaanuTb (0bpaTuTe BHUMaAHME, YTO 3TO
LlenlaeTcs C NOMOLLbIO Kypcopa). Tenepb HasHavYeHWe MOXKHO yaanuTb B UHTepdence
NYM, Ha)kaB NpPorpamMMHyt0 KHOMKY «YCTaHOBKa NapamMeTpa» 1 BbibpaB 3/1eMeHT
«Ypanutb». NoaTBepanTe 06HOBNEHME HAaCTPONKN NapaMeTpoB.

BapuaHT 2: [ogknio4eHne sxoga Mogynsa n ungposoro exoga
OTkponTe MoAay/ib. B 3ToOM Mogyne HasHadybTe LM(pPOBON BXO BXOOY MOOYNS.
Mpumep. HeobxonnMo 3ab10KMpOBaTb MOAYJIb 3aLLMTLI MPU ONpeaesieHHOM COCTOAHUN

undposoro Bxoaa. [1ng aToro HaszHavybTe 454 BXxoAa 6/10KNpoBKK B raobanbHbIX
napaMeTpax COOTBETCTBYOLWNI LNpoBon BXoa (Hanpumep, »BHbIK1 «).

MpoBepka Ha3Ha4YeHnu ungpoBoro Bxona

YT106bI NpoBEPUTL 06BLEKTLI, KOTOPbLIM Ha3Ha4YeH Kakon-nnbo undposon Bxoa,
BbIMNOSIHUTE Crieaylolme 4encTBus.

OTkponTe MeHlto [Map_ ycTp_ / Lludposbie BXxoabl].

MNepengnte K TOMY LUKHPOBOMY BXOAY, KOTOPbLIA HY>XXHO NPOBEPUTD.

B n4Mm

MHO>XeCTBeHHOe Ha3Ha4YeHne, TO eCTb Korjga oAuH N3 LMGPOBbIX BXOA0B UCMNOJIb3yeTCs
HEeCKOJIbKO pa3 (ecqn Ha3zHa4YeH HECKOJIbKNM LieneBbiM 06bekTaM), o603HavaeTCA
oTobparkarLnMcs paaomMm ¢ TaKMM BXOLOM MHOFOTOYUEM «...». BbiBeANTE JaHHbIN

LMPOBOI BXOA Ha 3KPaH C MOMOLLbIO NMPOrPaMMHON KHOMKMK «CTpeJsika BNnpaBo», 4Tobbl
NPOCMOTPETb CMUCOK LieneBbiXx 06bEKTOB 3TOro BXoaa.

168 MCDLV4 MCDLV4-3.7-RU-MAN



2.14.3

Released

2 ObopynoBaHue

2.14.3 HacTpowKun BbIXOAHbIX pene

HacTpoWku BbIXOAHbIX pene

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,
> «3amblikaHue».)

e «[logTBepxaeHMe»: ITa HaCcTponka ByaeT AOCTYMHa, TOJIbKO €CNn ANA NapaMeTpa
«3aMKH_» 3aaHO 3Ha4YeHue «akT_». Tak Ha3Ha4YaeTCsa CUrHan, KOTOPbIN
cbpacbiBaeT 3aMblkaHWe KOHTaKTa pene (Ho 3To paboTaeT, ToNbKO ecnn cOpoLleHbl
BCE HA3HAYEHHbIE TPUTTEepHble CUTHabI).

CoCTosiHMe KOHTaKTa pesie MoXeT BbITb NOATBEPXKAEHO TOJILKO Nnocse cbpoca Bcex
CUTHaNoB, KOTOPbLIE NHULIMNPOBAN HAaCTPONKY pene, U N0 NCTEYEHUN MUHUMASIBHOIO
BpeMeHU 3a0epXXKN «t-Bblg BbIKJ1».

o «t-ya_»: [py N3MEHEHUN CMrHasla MMHUMaNlbHOe BpeMs H610KMpPoBKK obecreynBaeT
noanep>xaHue pesne BO BKJILOYEHHOM UMW BbIK/IIOYEHHOM COCTOSIHUN B TeYEeHne
3TOro MMHUMAaJIbHOIO NMepruoaa BPEMEHM.
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2 ObopypoBaHue
2.14.3 HacTpownKKn BbIXOAHbIX pene

HeB0O3MO)XHO HAaCTPOUTL pesie aBapunHoM curHaansaunm System OK (SC) (3awmTHoe
YCTPOWNCTBO).

3aMbIKaHue

Ecnu ona napameTpa «3aMKH_» ABONYHOIO BbIX04a YCTAHOBJIEHO 3HaYeHNE «aKT_», ero
COCTOSIHNE COXPaHMUTCA, 4TO 6bl HXN NPON30LWI0, MOKa He ByaeT NnoATBEP>KOEHO (CM.
pasgen «BapuaHTbl MOATBEPXKAEHUSA» HUXKE).

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

e Ero coctosHue noaTeepxgaetcs (nmbo nosnb3oBaTeneM C NOMOLLLIO MHTepdenca
NYM, nnbo nocpenctsom SCADA), CM. HUXKe.

¢ OHa cbpacbiBaeTCca (NooTBEP)XOAETCHA) C MOMOLLbIO CUIHaNa, KOTOPbIN Bbin
Ha3Ha4YeH NapameTpy «[loaTBeEPXAEHNE.

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

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

06paT|/|Te BHUMaHWE, 4TO 3aMKHyTbIIZ OBOWNYHbIN BbIXOL HE C6paCbIBaeTCﬂ npm

nepesanycke yctponctea MCDLV4: Mocne (ropsyvero nam Xoso04HOro) 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 > «1.5 MooTBepXaeHns»).

I'Io,u,TBepmp,eHme pene|7|Hb|x BbIXOO00B MOXET OCYyLWeCTBIATbLCA:
e C nomoLbio KHOMKK «C» Ha NaHenmn ynpaBJieHns.

e CocTtosaHue COAN Mo)XHO noaTBeEpAUTb C MOMOLLbIO CMIrHasNa, Ha3HAa4YeHHOro
napameTpy «lloaTBep>x4eHNeE».

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

* C nomouibto SCADA Bce peJsieiiHble BbiIxoAbl MOTYT 6bITb MOATBEPXKAEHbI
OLHOBPEMEHHO.

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

KOHTaKTbl pesieiHOro BbiXO4a MOXXHO HAaCTPOUTb NPUHYAUTESIbHO WU OTKJIOYUTbL 415
BBOJA B 3KCMAyaTaumio ( cM. cnegyowme rnasbl: > «10.3.3 OTkl04eHMe BbIXOAHbIX
KOHTakToB pene», l=> «10.3.2 MpuHyanTenbHas HaCTPOIKa BbIXOAHbLIX KOHTaKTOB
pene»).
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DYHKLNOHAJIbHbI€ BO3MOXHOCTH

OBOUYH_ BbIX_

2 ObopynoBaHue

2.14.3 HacTpowKu BbIXOAHbIX pene

OR Y02

NHBepcua

[ 2]

Ha3Ha4_ 1

HeT NpucB_

1..n_Cnnc_Ha3H_

NHBepcusa 1

Hasnau_7

HeT MpucB_

1..n_Cnnc_ Ha3H_

NHsepcus 7

3aMKH_

HeakT_

aKT_

A

-
<%

Bp_ yAepx

1 L

—S1

tya_

MopTBepanTb - U4M

MontBepAanTb - 1..n_ Cnuc_ HasH_

MonTBepAamnTb - Scada

Pe>xum paboTbl

pMasibHO pa3soMKHyThIN (N

IAEP>XXKa BpeMEHW Ha BbIKJTIOY

0 t-Bbla BbIKA

R

CocTosiHMe pefiefHbIX BbIXOA40B

OpMaibHO 3aMKHYThIN (N

Pene caMmogmnarHoCTuKun

Pene aBapuinHoro curHana «System OK» (KC) npenctasnseTt cobon ycTponcTaa Tuna
«KOHTaKT noj Hanps>eHnem». MecTo ero yCcTaHOBKW 3aBUCUT OT TUMa Koprnyca.
ObpaTunTech K 31eKTPUYECKON CXxeMe yCTponcTBa (KoHTakT WDC).

Pene «System OK» (KC) He MoxeT 6bITb NapaMeTpusoBaHo. Pesie camoanarHOCTUKN
npenctasnseT cobon KOHTaKT paboyero Toka, KOTopbIn cpabaTbiBaeT Npu OTCYTCTBUMU
BHYTPEHHUX HENOla40K B YCTPOMNCTBE. [NoKa YCTPOMNCTBO 3arpy>xaeTcs, pesie «System
OK» (KC) ocTaeTcs OTKAOYEeHHbIM. [ocsie NosIHOM 3arpy3kn cucTtemsbl pene cpabaTtbiBaeT,
M Ha3HAYeHHbI CBETOANOAHBIA MHAMKATOP COOTBETCTBYOLWNM 06pa3oM akTUBMpyeTCs

(obpaTuTech k rnase > «9 CamopnarHocTuka»).
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3 KOMMYHMKaLWOHHbIE MPOTOKObI
3.1 Obwas HacTporika SCADA (cBsA3b)

3 KOMMYHMKaLUOHHbIE NPOTOKOJbI

3.1 OOwan HacTpouka SCADA (cBa3b)

Habop goctynHbix npoTokonos SCADA 3aBUCUT OT TuUMNa 3aka3aHHOro obopynosaHusa (cMm.
pa3aensbl > «1.2.1 BnaHk 3aka3a YyCTPOWNCTBa», > «1.2.1.2 Kogapl MPOTOKONa CBA3N»).

Heobxoaonmo onpenennTb, Kakor U3 AOCTYMHbIX NpoTokonoB SCADA byaneT
1nCnonb3oBaTb ycTponcTBo MCDLV4. [lenaetcsa 3To NyTEM HAaCTPONKN HEOBXOAMMOro
npoTokona cBaA3n ang [Mnanup_ ycTp | «[1poToKo/1».

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

3.2 HacTtpouku TCP/IP

YcTaHOBKa coenHEHNS C YCTPONCTBOM Yepe3 TCP/IP BO3MO>XHa TOJIbKO B TOM CJly4ae,
€CNn YCTPOMNCTBO CHab>xeHo nHTepdencom cetu Ethernet (RJ45).

Onsa yctaHoB/ieHNA coeANHEHNSA C CeTbIo 06paTVITer K CUCTEMHOMY aOMNHUCTPATOPY.

HacTpoiku TCP/IP ycTaHaBnuBatoTCa B MeHto [[Map_ ycTp_/ TCP/IP / KoHd-a TCP/IP].
HeobxoanMo HacTponTb cineaytouime napaMeTpsl.

* «TCP/IP» — ons 3TOro NnapaMeTpa MOXHO 3aaTb 3Ha4YeHne «akT_» (Mo ymMosa4aHuio
3a[laHO 3Ha4YeHne «HeakT », U NPOTOKOJ1 He NCMNOoJIb3yeTCs).

OcTanbHble napameTpbl TCP/IP (cM. HMXXE) MOXKHO By JeT HaCcTPOUTb TOJIbKO MOC/ie Toro,
Kak onsd napametpa «TCP/IP» bygeT 3afaHO 3Ha4YeHME «aKT_».

* «lP-agpec» — appec IPv4 ycTpoinctea MCDLVA4.

* «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.

MCDLV4-3.7-RU-MAN MCDLV4 173



Released

3 KOMMYHMKaLWOHHbIE MPOTOKObI
3.3 Profibus

3.3 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.

MoakniodyeHmne annapaTHbIX cCpencTB

* [MoaknodeHMe annapaTypbl K CUCTeMe KOHTPOJIA 3aBUCUT OT TuMNa 3aka3aHHOro
obopynosaHns (cM. paspensl = «1.2.1 BnaHk 3aka3a ycTpoiicTBa», l=> «1.2.1.2
Koabl npoTokona cBA3n»): Ha 3agHen naHenn yctponcrtea MCDLV4 nmeetca nnbo
nHTepdenc RS485 (D-SUB), nmbo onTOBOSIOKOHHLIN NHTepgenc (pasbem ST),
KOTOpble MOXXHO UCMOJIb30BaTb AN8 NnogkatodeHus Profibus.

e MogknounTte WnHy n MCDLV4.

* MO>XHO MOAKMYNTL 40 123 NOAYNHEHHbIX YCTPOWUCTB.

e [pu ncnonb3oBaHun nHTepgenca D-SUB yCTaHOBMTE OKOHEYHbI Pe3UCTop Ha
KOHeL, WWHBbI.

ObpaboTka ownbok
WNHdopmauma no pmnsnyecknm owmbkam cBs3u (Hanpumep, No CKOPOCTU nepenayn
NaHHbIX B 60M1aX) MOXXHO MOAY4YUTb C MOMOLLbIO perncrtpatopa cobblTui (CM. pasaen

«7.3 PerncrtpaTtop cobbiTUIA») AN amucnnaes CoCTosHU (BeTBb MeHto [PaboTa /
OTobpakeHne cocTosHus]).

ObpaboTtka owunbok — cBeTogMOOHbIN MHOANKATOP cocToaHuusa D-SUB

NHTepdenc Profibus D-SUB, pacnono)XeHHbI Ha 3agHen NaHesan yCTpoOncTBa, CHabxxeH
CBETOAMOOHBLIM UHONKATOPOM COCTOSAHUA.

* Mouck nepepayun gaHHbix — COAWN MUraeT KpacHbIM LLBETOM
¢ Mepenaya AaHHbIX 0bHapy>xeHa — COAW MuraeT 3eseHbIM LBETOM
¢ ObmeH gaHHbIMU — COW ropuT 3eseHbIM LBETOM

* MpoTokon Profibus He BbIbpaH B [MnaHup_ycTp_ ] «SCADA . lpoTokosi» — CON
rOpUT KPacHbIM LLBETOM
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3 KOMMYHUKaLIMOHHbIE MPOTOKOJIbI
3.4 IEC 61850

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

Ethernet Ethernet

Scada
IEC 61850

Scada
ModbusTCP

nayl nay2 nay3 nayl nay2 nays3

LIBx

LIBbix qu| |uBbm LBx LIBbIx

TpaAuUMOHHaR XXecTKasa pa3Bonka Nmbkas pasBoaka GOOSE IEC61850

< »
- >

E_F62

dTanbl BBOAA CTaHA4APTHOM NoACTaHUMK B aKCNayaTauuto B cpege Modbus TCP:
* HaCcTpoWka napameTpos IED;
e ycTaHoBKa ceTu Ethernet;
* HacTpowka ans IED napameTtpos TCP/IP;
* NOOKJIIOYEHNE COrJIaCHO CXEME ISIEKTPUYECKNX COEQNHEHU.
3Tanbl BBOAA NOACTaHUMKM B akcnsyaTayuio B cpene IEC 61850:

* HacTpowka napameTpos IED;
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3.4 [EC 61850

176

* 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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3.4 I[EC 61850

CoctossHne GOOSE
CocTtosHume coegnHeHns GOOSE MO>XXHO NpoBepuTb B MeHto [PaboTa / OTobparkeHune

coctoaHua / IEC 61850 / CocT_] «Bce noannc_ GOOSE aKT_». 9TOT CUrHan COAEPXUT
CBOAHble JaHHble O KayeCcTBe BCEX BMPTYasibHbIX BXOAOB (CM. BbILLE).
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3.5 DNP3

3.5

DNP3

MpoTokon DNP (npoTokon pacnpeneneHHon ceTn) npeaHa3HayeH ona obMeHa AaHHbIMU
n nHdopmaumnen mexay SCADA (0OCHOBHbIM YCTPONCTBOM) 1 ycTponcteamu IED
(MHTennekTyanbHbIMN 31EKTPOHHLIMN YCTPONCTBaMu). MNMepBble BbiNyCKM NpoTokona DNP
66111 pa3paboTaHbl oA MocnenoBaTeNbHOM CBA3W. bnarogapsa ganbHeNWeMy pa3BUTULo
npoTokosia DNP cenyac oH Tak>ke NO3BOJISET NCMNOJIb30BaTb BO3MOXKHOCTN obMeHa
AaHHbiMn TCP n UDP 4yepe3s Ethernet.

MnannposaHune ycrposicts DNP

B 3aBMCMMOCTM OT annapaTHoro obecneyeHns 3aWMTHOrO YCTPONCTBa B pa3nene
«MnaHnpoBaHMe YCTPONCTB» MOXXeT BbiTb 4OCTYMNHO A0 Tpex BapMaHToB obMeHa
AaHHbIMW NO npoTokosly DNP.

Bongunte B MeHto [MnaHup_ycTp_] v BeibepuTe noaxoaawmi npotokon SCADA B
COOTBETCTBUN C KOLOM YCTPOMCTBA.

e NTHb DNP3 (4epe3 nocnenoBaTesibHbIN MOPT)
* DNP3 TCP (4epe3 Ethernet)

* DNP3 UDP (4epe3 Ethernet)

Ob6wumne HacTposku nporokona DNP

ObpaTnTe BHUMaHME, YTO HE3aMPOLLUEHHbIE COOBLLEHNA HEAOCTYMHbI A4
rnocaenoBaTesIbHOr0 KaHana CBA3U, eC/in Yepes nocsiefoBaTesIbHbIA KaHal NoOKIYEeHO
HECKOJIbKO MOAYMHEHHbIX YCTPONCTBA (M3-3@ BO3MOXHbIX KOH(PANKTOB). B 3Tnx cny4vasnx
He UCNoJib3ynTe He3anpoLlleHHble coobuieHns ansa ATE DNP.

HesanpalwurBaeMas 0TY4ETHOCTb AOCTYMHa N 04 NOoC/en0oBaTENIbHOI0 KaHasa CBA3N,
€C/IN Kaxkaoe NnogvYnHEeHHoEe YCTPONCTBO NOAKIOYEHO K OCHOBHOM CUCTEME OTAEJbHO.
9TO 03HAYaeT, YTO rnaBHasa cuctema obopyaoBaHa OTAE/bHLIM NOC/en0BaTENIbHbLIM
MHTepdEencom ona Ka>aoro Nnog4MHEHHOro yCTPONCTBa (HECKOIbKO niaT
rnocnenoBaTesibHOro OocTyna).

Bongwnte B MeHto [Map_ycTp_/ DNP3 / CBAa3bl].

HacTpolikn obMeHa gaHHbIMK (0bLLME) HYXKHO 3aflaBaTb B COOTBETCTBUU C
notpebHocTamu cuctembl SCADA (rnaBHORN).

Ons DNP-TCP gocTynHa caMmoagpecaums. 9TO 03HavaeT, 4To ngeHTudnkKaTopsl F1aBHoOmM
N NOOYNHEHHOW CUCTEM OMpPeaenaTca aBTOMaTUYECKN.

HekoTopble BbIXOOHbIE CUTHasIbl, aKTUBHbIE TOJIbKO B Te4eHVEe KOPOTKOIro BpeMeH!
(HaanMep, CUrHanNbl OTK/OYEHUSA), Heobxoanmo noaTBep>XAoatb oTAEJ/IbHO C NOMOLLbIO
CNCTEMbI CBA3W.

178
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3.5 DNP3

ToyeyHoe npeobpazoBaHune

[ BOMYHbIE BXOObI

I BONYHbIE BXOAbI

MMMy nbCHBIA curHan

JL

CYeTYNKN DNP Master

AHaiorosble BXoApbl

>

I BOVYHBbIE BbIXObI

3awmnTHOE pene

E F63

Puc. 58: To4e4Hoe npeobpasoBaHue

ObpaTnTe BHUMaHME, YTO Ha3HAYEHNA BXOO0B M BbIXOLOB 3a4al0TCA C TOYKM 3PEHMUS
OCHOBHOW CMCTEMBbI. OTOT cnocob BbIbOpa Ha3Ha4YeHWn CBA3aH C ONpeaeNeHNeEM B
ctaHgapTe DNP. 3To o3Ha4YaeT, HanpuMep, 4TO ABONYHbIE BXOObl, KOTOPbIE MOXHO
HacTpauBaTb B MapaMeTpax YCTPOMNCTBa 4S9 NpoTokosia DNP, ABNA0TCA 4BONYHBIMU
BXOOaMM rNaBHON CUCTEMBI.

BonaunTte B meHto [Map_ ycTp_/ DNP3 / ToyeyHoe oTobpaxkeHue]. Korga 3agaHbl obuwme
HacTponku npoTokosia DNP, Ha cnefytouwem 3Tane Hy>XHO HAaCTPOUTb TOYEYHOE
npeobpa3oBaHue.

¢ [1BONYHbIE BXOAHbIE CUIHaNbl (CUrHasbl COCTOSHUN, OTNpPaBAseMble Ha OCHOBHOe
YCTPONCTBO)

Ha3HaybTe HY>)XHbIA CUrHaN COCToAHUSA (Hanpumep, »3al, . OTKA» 0 gHOMY 13
[OCTYnHbIX NapameTpos [MNap_ycTp_/ DNP3 / To4ye4yHoe oTobparkeHue / [IBONYHbIE
BxoAbl] «/lBony. Bxoa 0...63».

e [1Byx6uTOBbLIE BXOOHbIE CUTHasIbl (CUFHAJbl COCTOAHUI BbIKJOYATENS,
OoTnpaBJ/iieMble Ha OCHOBHOE YyCTPOWNCTBO)
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3.5 DNP3

Ha3Ha4ybTe HYXHbIN CUrHan (HanpuMep, NoNoXKeHUA BbikNoYaTensa «KY[1] . Mo3»
0OHOMY 13 [OCTYNHbIX NapaMeTpos [Map_ycTp_/ DNP3 / To4ye4yHoe oTobparkeHune /
IBonYHble BXxonabl] «/]BonyHbIi BXxo4 0...5».

e CYeTYMKN (CMrHasbl CHETHYUKOB, 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».

* AHasoroBble BXOAHbIE CUFHAJbI (HanpuMep, oTrpaB/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 => «3.5.2 HacTpoiiku 30HbI HeYyBCTBUTENLHOCTY B DNP3».

Ncnonb3ynTe ABOMYHbIE BbIXOAHbLIE CUTHAbI, 4TOObI KOHTPONIMPOBaTL, K Npumepy, COU
U1 pene 3alWnTHOrO YCTPOMCTBA (C MOMOLLbIO JIOTMYECKMX SJIEMEHTOB).

CtapanTecb usberatb NponyckoB, KoTopble byayT 3aMmennsaTb 06MeH OaHHbIMKU NO
npoTtokosiy DNP. To eCTb He OCTaBnAsANTE HENCMOJIb3YEMbIX BXOA0B/BbIXOA0B MeXXay
NCNosib3yeMbIMU (HanpuMmep, He NCNONb3yNTe ABOUYHbIE BbIXoAbl 1 1 3, ecnin He
MCMNOJIb3YEeTCH BbIX0OA 2).
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3.5.1 Npumep NpMeHeHns: HaCTpPonKa pene

3.5.1 Mpumep npuMeHeHUA: HAaCTPOUKa pene

&8 visual Logic Editor: NV 1 X
NY1.9neM BbiX
Jlornyecknin 3ne >
Nny1l.Bxoal nnn v
DNP . iBony. Bbixoal N — Timer JIY1.Taimep BbIX
>
J1Y1.Bxon?2 D
- V) ——
Latch NY1.Bbixon
NY1.Bxon3 > 1 Set -
- U—
NY1.Bxon4 NY1.Bbixon nHBepT
.- - [0.00  E]s Reset  |[——>

JIY1.KBUT 3aMK
DNP . [1Bony. Bbixoa2 v

| OK | | OTMeHa | | CnpaBka |

LogicMain_z01

Puc. 59: Setting example from Smart view, to make a steady state signal from a DNP output
signal.

CurHanbl 4BOUYHbIX BbIXxo4oB DNP Henb3A HarnpamMyto UCrnonb30BaTb A4 NeEPEKITIOYHEHUA
pene, NOCKOJIbKY OHN ABNIAKTCA MMMNYJIbCHbIMU (no onpepaesieHnto NpoTtokosa DNP:
HeyCTaHOBVIBLIJVIMVICFI). YcTaHOBUMBLLUMECHA COCTOSAHUA MOXXHO CO3haBaTb CcpeCcTBaMU
NOorn4eckmx q3yHKLI,VII7I. JNlornvyeckne yHKLNN MOXXHO Ha3HavaTb peJ'IeI?IHbIM BXOOaM.

3.5.2 HacTpouku 30HblI HeuyBcTBUTENIbHOCTU B DNP3

HacTpolka 30Hbl HevyyBCTBUTENbHOCTY [[Map_ycTp_/ DNP3 / Toye4yHoe oTobpaxkeHue /
AHanoroBbifl BXxoa] «30Ha HevyyBCTBUTE/ILHOCTY 0...31» yKa3blBaeTCs AN U3MEPEHHbIX
(vnn cTaTUCcTUYecknx) sHavyeHun. O6HoOBIEHHOE 3HAYEeHME 3TOr0 U3MEeHeHUs nepenaeTcs
MOBTOPHO. 3HA4YeHMe 1A 30Hbl HEYYBCTBUTENLHOCTW C/leAyeT yKa3biBaTb B MPOLEHTaX
OT MaKCMMaJlbHOV BEJINYNHBI.

MpumMepni HaCTpOﬁKM 30HblI HEYYBCTBUTEJIbHOCTH

0Nns onncaHMa HAaCTPOWNKM 30HbI HEYYBCTBMTEJNIbHOCTU CleayeT NPUBECTM HECKOJIbKO
NpPUMepOoB.
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3.5.2 HaCTpoWKK 30HbI HeYyBCTBUTEbHOCTYN B DNP3

% Hanps>xeHue (C noMoLWbIO NJIaThl U3MEPEeHUsa Hanpsi>keHusa «TU»)

* [MnaTa TpaHchopMaTopa Hanps>xeHusa «TU» nogaep>xvMBaeT AMana3oH 3HaYeHUN
0-800 B. (CM. rnaBy «TexHMU4Yeckne gaHHble» B 3TOM pPyYKOBOACTBE.) Apyrumm
C/l0BaMi/, MaKCMMaJsibHOe rnogaep>xmpaemoe 3Ha4yeHue coctassisgeT 800 B.

* HoMmuHanbHoe 3HavyeHune (BTOpM4HOe) cocTasnsgeT 100 B.

* Mo3Tomy Ko3dhULMEHT Nnpeobpa3oBaHUs NMPOLEHTHON0 3HAaY€HNS HOMUHAJIbHOIO
HanNpPs>XeHNs B HACTPOMKY 30Hbl HEYYBCTBUTE/IbLHOCTM By oeT cnenyowmnm:

q=100B/800B = 0,125

* Hanpumep, TpebyeTcsa 3Ha4yeHMe 30Hbl HEYYBCTBUTENLHOCTN 10%,
npefcTaB/IeHHOE KaK MPOLUEHT OT HOMUHAa/IbHOr0 HanpsiXXeHus.

* B 3TOM c/ly4yae HacTpoMKa 3HAa4Y€HUS 30Hbl HEYYBCTBUTENBLHOCTU A0J/KHA ObITb
cnepytowien:

10% - g = 0,0125 = 1,25%

* Tok (LA TT)

* TpaHchopMaTopbl TOKa 1 A nogaep>XmBatoT AManasoH 3HavyeHun 0-40 A.
* 3Ha4YeHMe HOMMHAJIbHOIO TOKa (BTOpMYyHoe) cocTaBnseT 1 A.

* [Mo3ToMy KO3(hMLUMEHT npeobpa3oBaHMs NPOLLEHTHOrO 3HaY€HUA HOMUHAILHOIO
TOKA B HACTPOUKY 30Hbl HEHYBCTBUTEILHOCTY ByAeT cneayoLmnMm:

q=1A/40A =0,025
* Hanpumep, TpebyeTca 3HaYyeHMe 30Hbl HEYYBCTBUTENLHOCTN 10%,
npefcTaB/ieHHOE KakK MPOLEHT OT HOMUHAa/IbHOIro TOKa.

* B 3TOM cnyyvyae HacTpolrKa 3Ha4YeHUs 30Hbl HEYYBCTBUTENBLHOCTU AOJ/IKHA ObITb
cnepylowen:

10% - q = 0,0025 = 0,25%

¥ Tok (5 ATT)

* TpaHchopMaTopbl TOKa 5 A nogaep>xmnBaloT Anana3oH 3HaveHun 0-200 A.
* 3HaYeHMe HOMMHAJIBHOIO TOKa (BTOpMYHOE) cocTaBnseT 5 A.

* MosTomy KoadhpuuMeHT Nnpeobpa3oBaHUs MPOLEHTHON0 3HAYEHNSA HOMUHAJIbHOIO
TOKa B HACTPOUIKY 30HblI HEYYBCTBUTE/ILHOCTM ByOeT cnenyouwmnm:

q=5A/200A = 0,025

* Hanpumep, TpebyeTcs 3Ha4YeHMe 30Hbl HEYYBCTBUTENBHOCTUN 10%,
npencraB/ieHHOE KaK MPOLUEeHT OT HOMUHaJ/IbHOro TOoKa.

e B>TOM cny4dae HaCTpOI7IKa 3Ha4eHn4Aa 30Hbl HEHYBCTBUTENIBHOCTW OO0J1>KHa ObITb
cnepytoLwen:

10% - q = 0,0025 = 0,25%
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3.5.2 HacTpolkn 30HbI HeYYyBCTBUTENbHOCTU B DNP3

*¢ Tok yTeuku Ha 3emnio (1 ATT)

¢ Man

MnaTa cTaHOapTHOro TpaHchopMaTopa Toka «Tl» moaaepXmBaeT gMana3oH
3HavyeHun 0-25 A,

3HayYyeHne HOMMHaJNILHOrO TOKa (BTOopuU4HOe) cocTasnsaeT 1 A.

MosTomy KoadhduLUMeHT Npeobpa3oBaHUs NPOLEHTHON0 3HAYE€HNS HOMUHAJILHOIO
TOKa B HACTPOVIKY 30Hbl HEYYBCTBUTE/IbLHOCTM By AeT cnenyroLmnMm:

q=1A/25A=0,04

Hanpumep, TpebyeTcs 3HaYeHne 30Hbl HEYYBCTBUTENLHOCTN 10%,
npefcTaB/ieHHOE KakK MPOLEHT OT HOMUHAa/IbHOro TOKa.

B 3TOM cny4ae HacTpoMKa 3Ha4YeHMSA 30Hbl HEYYBCTBUTEJIBHOCTU A0J/KHa ObITb
cnepytowien:

10% - g = 0,004 = 0,4%

bl TOK yTe4KM Ha 3emnio (1 A TT)

lMnaTa 4yBCTBUTENILHOIO TpaHCcopMaTopa Toka «TIs» nogaepxmeaeT gmnanasoH
3Ha4veHun 0-2,5 A.

3HaYeHNEe HOMMUHAJIbHOIO TOKa (BTOpI/ILlHOG) cocTtasnget 1 A.

MosToMy Ko3thhuLMeHT Nnpeobpa3oBaHNS MPOLLEHTHOr0 3HA4YEHNSS HOMUHAJILHOIO
TOKA B HACTPOUKY 30Hbl HEHYBCTBUTEILHOCTY ByAeT cneayoLmnMm:

q=1A/25A=0,4

Hanpumep, Tpe6yeTc;| 3Ha4YeHne 30Hbl HEYYBCTBUTEJIbHOCTN 1%, npeacTtaB/ieHHOE
KaK MPpoueHT OT HOMWHAaJ/IbHOIro TOKa.

B 3TOM cnyyae HacTpolrKa 3Ha4YeHUs 30Hbl HEYYBCTBUTENbLHOCTU AOJ/IKHA BbITb
cnepylowen:

1% - q = 0,004 = 0,4%

% MowHocTb (1 A TT v nnaTta uaMepeHusa Hanps>xeHus «TU»)

MCDLV4-3.7-RU-MAN

Moonep>xmBaembln Anana3oH 3Ha4veHUi coctasnaaeT 0-32000 BA.

3Ha4yeHVie HOMUHAJILHOW MOLLIHOCTY (BTOPMYHOE) OCHOBAHO Ha 3HAYeHUAX :
HOMWHAJIbHOIr 0 HAMNPSXXEHUS N HOMUHANBHOIO TOoKa (BTOPUYHbIX): 100B - 1 A - V3
= 173,21 BA.

MosTomy KosdhpUUNeHT Nnpeobpa3oBaHUs MPOLEHTHON0 3HAaYE€HNA HOMUHAJIbHOWN
MOLLHOCTW B HAaCTPOVIKY 30HbI HEYYBCTBUTEILHOCTM ByoeT cnenyowmnm:

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

Hanpumep, TpebyeTcs 3Ha4YeHMe 30Hbl HEYYBCTBUTENBHOCTU 10%,
npencrtaB/ieHHOE KaK MPOLUEHT OT HOMUHaJ/IbHOV MOLLHOCTN.

B >Tom cny4dae HaCTpOI7IKa 3Ha4eHn4Aa 30Hbl HEHYBCTBUTENIbBHOCTW OO0J1>KHa ObITb
cnepytoLwen:

10% - g = 0,000541 = 0,0541%
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% MowHocTb (5 A TT 1 nnata usMmepeHma Hanps>XeHua «TU»)

* MoppepxnBaeMbln gnanasoH 3HavyeHuUn coctasnseT 0-160000 BA.

* 3Ha4YeHVe HOMUHAJNIbHOWU MOLLHOCTU (BTOPMUYHOE) OCHOBAHO Ha 3HAYEHUAX _
HOMMHANIbHOrO HaNPSAXXeHUA N HOMUHAJIbHOTO TOKa (BTOPUYHbIX): 100 B - 5 A - V3
= 866,05 BA.

* MosTomy Ko3dhULMEHT Npeobpa3oBaHUS NMPOLEHTHON0 3HAY€HNS HOMUHAJIbHOWN
MOLLIHOCTW B HaCTPOWKY 30Hbl HEYYBCTBUTE/ILHOCTY ByaeT cneaylowmnMm:

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

* Hanpumep, TpebyeTcsa 3HaYyeHMe 30Hbl HEYYBCTBUTENLHOCTN 10%,
npefcTaB/ieHHOE KaK MPOLUEeHT OT HOMUHAa/IbHOV MOLLHOCTW.

* B 3TOM Cc/ly4yae HacTpoMKa 3HAa4Y€HUS 30Hbl HEYYBCTBUTENBLHOCTU A0/KHA ObITb
cnepytowien:

10% - g = 0,000541 = 0,0541%

% YactoTa (ceTb 50 I'n)

* lopaep>XmBaemMblt AManasoH 3HavyeHun coctasnsaeT 40-70 Iy,
* 3Ha4YeHNe HOMMHAJNIbHOM 4YacToTbl: 50 Iw,.

* [Mo3ToMy KO3hdhMLUMEHT npeobpa3oBaHMs NPOLLEHTHOrO 3Ha4Y€HUS HOMUHAJIbHO
4YacTOTbl B HACTPOVIKY 30HbI HEHYBCTBUTELHOCTM ByaeT cneayowmnm:

q=50ly/70ly, =0,714
* Hanpumep, TpebyeTcs 3Ha4YeHne 30Hbl HeYyBCTBUTENbHOCTU 0,1%,
npencTaB/IEHHOE KaK MNPOLIEeHT OT HOMUHAJ/IbHOUW Y4acCTOThl.

* B 3TOM cnyyvyae HacTpolrKa 3Ha4YeHUs 30Hbl HEYYBCTBUTENBLHOCTU AOJ/IKHA ObITb
cnepylowen:

0,1% - g = 0,000714 = 0,0714%

¥ YacTtoTta (ceTb 60 ')

e [lopoaep>XMBaeMbIl AMana3oH 3HavyeHun coctasndeT 40-70 Ny (To ecTb, Takon xe,
Kak gnsa cetm 50 y).

¢ 3Ha4YeHVe HOMMUHANbHOM 4YacToTbl: 60 Iy,

* MosTomy KoadhpruneHT Nnpeobpa3oBaHUS MPOLEHTHON0 3HAaY€HNA HOMUHAJIbHOWN
YaCTOTbl B HACTPOWKY 30HblI HEYYBCTBUTE/ILHOCTY By OeT cnenyowmnmMm:

q=60ly/70lIy = 0,857
* Hanpumep, TpebyeTcs 3HayeHMe 30Hbl HeYyBCTBUTENBbHOCTU 0,1%,
npencTaB/ieHHOE KaK MPOLUEHT OT HOMUHAaJ/IbHOV Y4aCTOThl.

e B>TOM cny4dae HaCTpOI7IKa 3Ha4eHWn4A 30Hbl HEHYBCTBUTENIBHOCTW OO0J1>KHa ObITb
cnepytoLwen:

0,1% - g = 0,000857 = 0,0857%
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3.5.2 HacTpolkn 30HbI HeYYyBCTBUTENbHOCTU B DNP3

*¢ Kos>dpcduvumeHT mowHocTHM (f)

9T0 3HayeHune ocobeHHoe, MOCKOJIbKY He nMmeeT HOMNHaJIbHOIro 3Ha4YeHn4.

MCDLV4-3.7-RU-MAN

MakcunmanbHoe 3HaveHue coctasndeT 1,0.

Hanpumep, TpebyeTcs 3Ha4YeHMe 30Hbl HevYyBCcTBUTEAbHOCTM 0,01, (HeT
Heobx04NMOCTW BblpaXkaTb €ro B MPOLLEeHTax.)

B 3TOM cny4ae HacTpoOnKa 3Ha4YeHMSA 30Hbl HEYYBCTBUTEJIbHOCTU A0J/KHa ObITb
cnenytowen:

0,01/1,0 =1%.

Bce 3HayeHMA yrna npencras/ieHbl B rpagycax, TO €CTb, MaKCMMaJibHOE 3Ha4YeHune
cocTaBnsgeT 360°.

Hanpumep, TpebyeTcsa 3Ha4YeHME 30HblI HEYYBCTBUTENLHOCTY 1°. (HeT
Heo6X0AMMOCTU BbipaXkaTb €ro B NpoLLeHTax.)

B 3TOM cnlyyae HacTpolrKa 3Ha4YeHUs 30Hbl HEYYBCTBUTENbHOCTU A0/KHA BbITb
cnepytowen:

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 4OCTYNEH TOJLKO B TOM CJ/ly4ae, ec/iv Ha 3aA4Hen NaHesan yCTponcTBa
nmeeTcs nHtepcdenc RS485 nam onTOBOSIOKOHHbLIN pa3beM.

Ecnn ycTpolicTBo 060pya0BaHO ONTOBOJIOKOHHLIM MHTEPdENcoM, To Heobxoanmo
YCTaHOBUTb MNapaMeTp yCTPoncTBa «ONTUYECKas NCXOAHAs KoopAMHaTa.

186

MpoTokon IEC60870-5-103 ¢ ynpaB/aieHWeEM MO BPEMEHN OCHOBAH Ha NpuHuune paboTsl,
YCTaHOBJIEHHOM A1 FaBHbIX N NOOYNHEHHbIX YCTPOMCTB. DTO O3HaYaeT, YTO CMCTEMA
3aWNTbl N yNpaBAeHnsA NOACTaHLMM MOCbIaeT 3anpoc NN MHCTPYKLMIO Ha HEKOTOpPoE
YCTPOMNCTBO (MOAYNHEHHOE YCTPOWCTBO), KOTOPOE 3aTeM Bbl4aeT Ha 3TOT 3anpoc
COOTBETCTBYHOLWINN OTBET UJIN UCMONHAET €ro.

[laHHOe yCTPONCTBO COOTBETCTBYET TPeboBaHUAM peXxnMa COBMECTUMOCTM 2. Pexxum
COBMECTUMOCTU 3 He NMoaaep)XMBaETCS.

MopopepxuBatoTca cneagyowme PyHkumMm npotokona IEC60870-5-103.

¢ NHnymanunsaumsa (cbpoc)

¢ CUHXPOHM3aLMA NO BPEMEHU

¢ CYMTbIBaHMNE MIHOBEHHbLIX CUFHAJIOB C METKO BPEMEHN

* O6wune 3anpochl

e Lmknunyeckmne curHasnbl

¢ O6wne KomMmaHAabl

¢ [epenaya AaHHbIX 06 aBapUNHbIX HApPYLLUEHUSX
NHunumnannzaums
Ka>kabln pa3 npu BKJIOYEHNN YCTPONCTBA UM MOCJIE U3MEHEHUSA NapaMEeTPOB CBA3M
HeobxoanMOo BbINOJHUTL COPOC CBSA3M NMpM NoMoLLM KoMaHabl cbpoca. KomaHaa cbpoca —
«Cbpoc BY». Pene pearupyeTt Ha obe koMaHabl cbpoca («Cbpoc BY» n «Cobpoc BYD»).
Pene pearunpyet Ha KoMaHAay cbpoca nyTemM naeHTudnKaumm curHaia npukiagHoro
cepBucHoro 6n1oka gaHHbix (ASDU 5). OcHoBaHuem (npuynHon nepepayu, MM) gna
nepefayun oreeta «Cbpoc BY» nnm «Cépoc bYD®» byneT Tmn KomaHabl cbpoca. ITa

MHOopPMaLNa MOXET ABNATLCA YacTblo 6/10Ka AaHHbIX curHasna ASDU (MCBA).

Ha3saHue rnponsBoanTesida
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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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188

Pene nognep>xunsaeT pyHKLNIO 6TOKMPOBKN B HanpaBiaeHUn MOHMTopUHra. CyuiecTeyeT
ABa cnocoba akTMBaLUN 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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3.7 HacTpanBaeMmble MPOTOKOJIbl CBA3N

HacTpauBaeMblie NpPOTOKOJ1bl CBA3HU

B HekoTopbIx npoTokonax SCADA, nogaepxusaembix MCDLV4, gocTynHa pyHKUMA
ajanTaunm conocTaBsieHNs 06 bEKTOB AaHHbIX C BHYTPEHHMMUN aApecaMin NPOTOKOJIOB,
npuMmeHsiemas npm HeobxooumocTn. CoenaTb 3TO MOXXHO C MOMOLLbK YCTAaHOBIEHHOIO
Ha MK oToenbHOro nporpamMmMHoOro MHCTpymeHta SCADApter.

Ha pgaHHbIn MOMEHT noaobHoe NoBTOPHOE COMOCTaB/IeHNE MNOAAEPKUBAIOT CleayoLine
NPOTOKOIbI:

* |EC 60870-5-103, 5> «3.6 IEC60870-5-103» — Mo yMOA4aHWIO LOCTYMHO
conocTtasneHne IEC103 Default IU.HptSMap.

* |EC 60870-5-104, 5> «3.7.1 IEC 60870-5-104» — M0 YyMON4aHUIO JOCTYMHO
conocTtasneHne IEC104 Default IU.HptSMap.

« Modbus, > «3.7.2 Modbus®»

* Profibus, => «3.3 Profibus» — Mo yMon4aHWio AOCTYMHO COMOCTaBeHMe
Profibus Default IU.HptSMap.

ITun hannbl *.HptSMap Mo>KHO 3arpy3nTb € Beb-agpeca, goctynHoro rno QR-koay,
KOTOpbIN Hane4yaTaH Ha Kopnyce ycTponcTea. Kpome Toro, oHn nmetotca Ha DVD-gucke
npoaykTa (Ho obpaTnTe BHMMaHue, 4To DVD-gNCK NpoayKTa 3aka3blBaeTCa OTAEJbHO).

MoppobHee 06 3TUX NPOTOKONAX CBA3U CM. B AOKYMeHTauunn SCADApter, a Takxe B
COOTBETCTBYIOLWMX r1aBax PyKOBOACTBA K yCTponcTBY. Nepenava HOBOro
conocTasneHns B MCDLV4 Takxe onucaHa B 5> «3.7.3 ConocTaBneHne To4ek AaHHbIX C
nomowbio SCADApter».
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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 Hanm4me B ycTponctee MCDLV4 cTaHOapTHON QYyHKLMK
COMNOCTaBNEHUSA TOYEK AaHHbIX, BOBLWNHCTBO NOJsib30BaTeNEN 3ax04eT afanTMpoBaTh ee
K cobcTBEHHbIM NOTpebHoCcTAM. CaenaTb 3TO MOXKHO C MOMOLLbIO YCTaHOBJIEHHOro Ha MK
OTAEeJIbHOro NporpaMMHoOro MHCTpymeHTa SCADApter.

MpoTokon IEC104 goCTyneH, TONIbLKO €C/in YCTPOMCTBO OCHALLEHO NHTEPdENCOM
Ethernet (pa3zbemom RJ45 nam oNnTOBOMIOKOHHLIM AYMNJEKCHbLIM pa3beMoM LC Ha 3agHen
rnaHenn).

CBeJeH1s 0 COBMECTMMOCTM U CTaHAApPTHLIX cnocobax peanv3auun cM. B rnase =
«13.3 dyHKLMOHaNbHas coBMecTMocTb no IEC 60870-5-104».

190

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 SCADApter).

Anpec obbeKkTa BaHHbIX

NHCTpyMeHT HacTpoinkn SCADApter no3BonseT co3aaTbh U peaakTmpoBaTbh Tabaunubl
COMOCTaBNIEHNN, B KOTOPbLIX 06bekTaM AaHHbIX Ha3HA4YalTCA COOTBETCTBYOLWME agpeca.
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Mo conyTcTBytowemy ctaHpapTy IEC104 agpec o6bekTa AaHHbIX COCTOUT U3 Tpex
6anToB. MHCTpyMeHT SCADApter no3BonseT onpenennTb Ka)kabih 6anT oTAesIbHO, 4TObbI

rMosib3oBaTesib MO Ha3HAYUTb TaKomn ajpec KaXxaomy O6'beKTy OaHHbIX B COOTBETCTBUNA
C KOHKPETHbIMI Tpe6OBaHI/IﬂMI/I.

ConoctaBsieHne ToYeK OaHHbIX N3MEePEeHHbIX 3Ha4YeHUn

B nHCcTpymMeHTe HacTponku SCADApter napameTp «30Ha HEYYBCTBUTE/ILHOCTU» UMEeTCH
ANS KaXKA0ro M3MepeHHOoro (Uan ctaTucTuyeckoro) 3HavyeHus. OH onpegenseTt
M3MEHeHMe 3Ha4YeHNs, KOTOpoe NpuBeaeT K NOBTOPHOM nepefaye 06HOBNEHHOrO
3Ha4veHwus.

LUMKINYHOCTb Nepenayvn Ans U3MepeHHbIX 3Ha4YeHW onpeaenseTca nyTeM ykasaHus
npoLeHTa 30Ha HeYYBCTBUTEJIbHOCTY OJ1S1 TAKMX 3HAYEHUIN MO OTHOLUEHWIO K HYJIO.

HeHyneson npoueHT 30Ha HeYYBCTBUTESILHOCTY BCErna ykasblBaeT Ha MakCUMaslbHYo
BeJINYNHY COOTBETCTBYIOLLEr0 M3MEPEHHOr0 3Ha4YeHUs, CM. MpUMepbl B JIOKYMEHTaLUN K
MHCTpYyMeHTY SCADApter.

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

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

. <<MaCLLITa6I/Ip0BaHHbIIZ>> — 3HayeHune BKJOYaeT B cebs HeM3MeHHOoe KONM4YeCcTBO
ODEeCATUNYHbLIX 3HAaKOB; MOXXHO HaCTPOUTb MacwTab.

® <<HOpMaJ'IVI3OBaHHbII7I>> — 3Ha4deHune npenctapndeTcad OTHOCUTEIbHO HOMNHAJIBHOIO
3Ha4eHn4.

CyeTYnkKmn SHepruun

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

CyeTyukmn cboes

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

dBOnYHbIE COCTOAHMNSA

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

e OoHO3MeMeHTHbI — OfHOo3IeMeHTHaa nHgopmauua (M SP_TB 1),
e [IByx3neMeHTHbIN — [1ByXx3/1ieMeHTHasa nHgopmaumnsa (M DP_TB 1),

* Ctpoka 6utos — CTtpoka n3 32 6utos (M BO TB 1).
KomaHnabl IEC
MpoTtokon IEC104 HacyMTbiBaeT 16 cBoboaHO HacTpanBaeMblX KOMaHA. 3TN KOMaHAbl
MOXXHO MCM0JIb30BaTb B pPa3/iIMyHbIX LLenax, Hanpumep, Ana noaresepxaeHus CON,
COCTOAHWUI BbIXOAHbIX pefe N 3aMKHYTbIX KOMaHA OTK/OYEeHNS Uan ANs yrnpasieHus
paboTon BbikNtO4YaTENS.

Mcnonb3oBaHne komaHa IEC104 BkntoyaeT B cebsl ABYX3TarnHyt HAaCTPOMKY.
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3 KOMMYHUKaLMOHHbIE MPOTOKOJIbI
3.7.1 IEC 60870-5-104

OOuH 13 3TarnoB COCTOUT B onpenesieHnn NPoTOKOJIbHbIX CBONCTB COOTBETCTBYOLLEN
KOMaHAbl C NoMoLLbio MHCTpyMeHTa SCADApter.

B 2020-06-06_First_IEC104_Mapping.HptSMap - SCADApter m [0 X
®ain U3meHnTb HacTpoiikun CnpaBka
1
DERDSCES
IEC104
IOA  O61beKT AaHHbIX  Tun AaHHb 30Ha Hevye KoadhduumeHT mac Tun 3HaveHn Ucknounte n3 ¢ KommeHTag Onucarve Anpec a A
v
0001 TH.UAB KopoTkoe 1.0 1.0 DaKTNYecko HeT N3mepeHHoe 3Haue
a a a
0002 TH.UBC KopoTkoe 1.0 1.0 DakTUYeCKO HeT 3MepeHHoe 3Haue 3o Je2fo Joiar ]2 v
0003 TH.UCA KopoTkoe 1.0 1.0 DaKTN4eCKO HeT N3mepeHHoe 3Haue
O6beKT AaHHbIX: | 3aw.Tpes_ v
0004 TT.ldh.A KopoTkoe 1.0 1.0 DaKTN4eCKo HeT N3mepeHHoe 3Haue
NobasnTb
0006 TT.Id.C KopoTkoe 1.0 1.0 DaKTN4eCcKo HeT N3mepeHHoe 3Haue T TS SCADA_Config_Tool_Tew
0008 I[1].Tpes_h.A Osyxanem: . . . na CwurHan: Tpesora ¢
WckniounTb u3 Gl: [ \w‘
KommeHTapuit: Ypanutb
Onucaxve:
CurHan: O6Wuin curtan Tpesoru
Komdur_
M g E'I-
lonenm ycTpoiicTea Mposepka comecTUMOoC MpumedaHms
CocTosHneBepcus MNpumeyarue 9
N
v 0K MCA4, Bepcus 3.7.a aKT_ 3
's
£
S
3
¢
MCA4 Bepcus 3.7.a IEC104 (HighPROTEC) NHpo: Bepcus: 0 3anucu n

BTopown cBsi3aH ¢ HacTponkon yctponctea MCDLV4 — KoMaHAObl HACTpanBatloTCA Kak
3HAYeHUs, KOTOPbIE MOXKHO Ha3Ha4YMTb COOTBETCTBYIOLWMM NapaMeTpamM.

Ecnu, K npumepy, kKoMaHAa 2 npoTokona IEC104 6yneT noaTeepaaTh (cHpoc
3amblkaHus) CON 1 ycTtponctea MCDLV4, TO Heo6Xx0aAMMO yKa3aTb CAefyoLLyo
HaCTPOWKY:

[Map_ycTtp_/CA/WHA rpynna A/ CA 1] «Pacnpen_ 1» = «IEC104 . SCD KoM 2»

Ecnn, K npumepy, 3Ta KoMaHaa byaeT ynpasasaTe paboTov BbIXoOHOro pene 1 B oTceke
X2:

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

Ecnn, K npumepy, 3Ta KoMaHaa byaeTt noareepxxaath (COPOC 3aMblKaHUS) BbIXOAHOIO
pesie 1 B oTceke X2:

[Map_ycTp_/ OBonyH_ BbiX_/ PenBbix Pa3 X2 / UBbix 1] «[ToaTeepxaeHve» = «IEC104 .
SCD Kom 2»

Ecnu, K npumepy, 3Ta KOMaHAa byneT yrnpasasaTe paboTori (OTKAOHEHMEM) BbIK/OYaTeNs
KY[1]:

[YnpasneHue / KY / KY[1] / BH kmga BK/BbIK] «Kmza BbIK/1» = «IEC104 . SCD Kom 2»

EcTecTBEHHO, 415 YNpaBAeHUS BbliK/l0HaTEEM HY>)KHO ByaeT HaCcTPOUTb eLle HEeCKOJIbKO
napaMeTpoB. B 4acTHOCTMN Heobxoammo ByaeT yCTaHOBUTL AN NapaMeTpa

[YnpaBneHune / O6wmne HacTponkunl «MpaBo Ha rnnepekatoyeHne» 3HaveHne «YpaneHHbIn»
nnun «JlokanbHbIN N yaaneHHbln». NogpobHee cM. B pasgene > «5 OncneTtyep cuctem
ynpaBaeHnsa /KOMMYTaUNOHHbBIX YCTPONCTB>.
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3 KOMMYHUKaLIMOHHbIE MPOTOKOJIbI
3.7.1 IEC 60870-5-104

MpumMmep ncnonb3oBaHNs — HacrpoﬁKa BbIXOo4HOIO peJsie

MpaBunao NCrNonb30BaHUS NPOrpPaMMNPYEMON IOMMKU COCTOUT B TOM, YTOObLI HACTPOUTL
yCTOMN4YMBOE COCTOSAHNE, COOTBETCTBYIOLEE ONMCaHHOMY As4 NpoTokosia DNP3: >
«3.5.1 Mpumep NpuUMEHEeHNA: HaCcTponKa pene»

AKTUBaLUNs NoJsib30BaTesIbCKOIro ConocTtaBJ/IeHUs1 ToOYeK AaHHbIX

CeepneHna o cozgaHuu hanna conocTassieHNA N 3arpy3Ke Uan BbIrpy3Ke ero Ha
ycTponcteo MCDLV4 cM. B LOKYMEHTaunm K MHCTpymeHTy SCADApter n pasgene >
«3.7.3 ComnocTaBsieHMe To4Yek AaHHbIX ¢ nomollbio SCADApter» (Tak Kak conocTaBsieHue
TOYEK AaHHbIX ABNAeTCsa QyHKUMEN obLiero nopsaka n 04MHaKOBO UCMOJIb3YETCS B
HECKOJIbKNX NPOTOKOJIaxX CBA3U, TO ONMUCbIBAETCA OTAENbHO).
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3 KOMMYHMKaLWOHHbIE MPOTOKOJbI
3.7.2 Modbus®

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 ¢ MCDLV4, nogxoauT ans 60abWMHCTBA NPUSIOXKEHNIN, MO3TOMY
AO0CTAaTOYHO cAenaTb BCEro JINLb HECKOJIbKO HAaCTPOEK (CM. HUXXe).

Tonbko B ocobomM crniyyae, Korga BHyYTPEHHEE COMNOCTaBJIEHNE TOYEK OaHHbIX
Heob6Xxo0ANMMO afanTUPOBaTh K CYyLLECTBYOLWEN CBA3M MOACTaHUMKN, OTAENbHbIE
COMOCTaBNEHNSA MOXXHO OnpenennTb C MOMOLLbI OTAENbHOr0 MPOrPaMMHOro
MHCTpyMeHTa Ha koMmnbtoTepe, SCADApter.

MpoTokon Modbus® c ynpaBneHuem no BpeMeHn 0CHOBaH Ha NpuHLUMne paboTbl,
YCTaHOBJ/IEHHOM A1 M1aBHbIX U NMOAYMHEHHbIX YCTPOMCTB. 3TO O3HaYaeT, YTO cMcTeMa
3alWKUThI U yNpaBAeHUs NOACTAHLMN NOCkIIAeT 3anpoc UAN MHCTPYKLMIO Ha HEKOTOPOoe
YyCTPONCTBO (MOAYNHEHHOE YCTPOMCTBO), KOTOPOE 3aTeM BblAaeT Ha 3TOT 3anpoc
COOTBETCTBYHOLLMIA OTBET UKW UCMONHAET ero. Ecnm oTBeT MamM ncnosHeHne 3anpoca uam
NHCTPYKLMN HEBO3MOXKHO (HanpuMep, Nno rnpu4nHe HEBEPHO YKa3aHHOro ajgpeca
NOAYMHEHHOr0 YCTPONCTBA), M1aBHOMY YCTPONCTBY NepechiiaeTca cooblieHne o
HernoslaaKe.

HekoTopble cUrHasbl (ABNAIOLWMNECA aKTUBHLIMU TONILKO B TE€YEHNE KOPOTKOro BPEMEHN)
HeobxoOMMO NMOATBEPXAAaTb OTAE/IbHO (HanpuMep, CUrHa bl OTKJIIOYEHWSA) C MOMOLLIbIO
CUCTEMbI CBA3MU.

194

naBHOe YyCTPONCTBO (CUCTEMa yNpaBieHUs 1 3alinTbl MOACTAHLMN) MOXET
3anpalwmBaTh C/leayoLyo NHhopMaL Mo OT YCTPONCTBA:

e Bepcuto bnoka v Tum;

* N3MepeHHble 3HaYeHus/cTaTucTn4ecKkune n3mMepeHHble 3Ha4YeHNA;
* paboyee NosoKeHMe NepekyaTens;

* COCTOSIHME YCTPOWNCTBA;

* BpeMda 1 garty;

* COCTOSAHME LMKDPOBbLIX BXOAOB YCTPONCTBA,

* aBapPUIHbIE CUIHaJIbl COCTOSAHNSA 1 3aLlUNTHI.

[NaBHOE YyCTPOMNCTBO (CUCTEMA yNpaB/ieHUs) MOXKET nofaBaTb KOMaHAbI/MHCTPYKUMUKX Ha
YCTPOMNCTBO, Takne Kak:

* ynpaBJieHne pacrnpenennTesibHbIM WNUTOM (rae NpMMeHUMo, B 3aBUCMMOCTN OT
BEPCUUN UCMOJIb3YEMOr0 YCTPONCTBA);

* MNepeHacTponKy Habopa NapaMeTpos;

* cbpoc 1 NnoATBEPXKAEHNE aBaPUNHBIX N pabovynx CUrHaioB;
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3 KOMMYHMKaLWOHHbIE MPOTOKObI
3.7.2 Modbus®
* HAaCTPOWKY OaTbl N BPpEMEHU;
* ynpaBJieHNe pesie aBapUNHbIX CUTHasIOB.

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 KOMMYHMKaLWOHHbIE MPOTOKObI
3.7.2 Modbus®

e [Ina nogkn4YeHUs annapaTypbl K CUCTEME KOHTPOJIA NCNOJIb3YeTCs MHTepdenc
RS485, ycTaHOBJ/IEHHbIN Ha 3agHen naHenn yctponctea (RS485, onTOBO/IOKOHHbLIN
NN Yyepes pas3beMbl).
e [ogKN4YNUTE YCTPOMCTBO K LLUNHE (CM. INEKTPUYECKYIO CXEMY).
ObpaboTka owwmnbok — olwmnbky annapaTHoro obecrnevyeHns
NHdopmaumsa no pmnsnyecknm owmbkam CBs3U, TaKNM KakK:
* ownbKa CKOpPOCTU Nepesaydun AaHHbIX;
e owmnbKa YeTHOCTH ...
MOXXeT BbITb NOJSIyHeHa C MOMOLLbIO perncTpaTopa CobbITUn.
ObpaboTka oLunbok — oLUnbKN YPOBHS NPOTOKOa
Ecnn, HanpuMep, 3anpocC COAEPXKUT HECYLLLEeCTBYIOLWMA agpec NaMaTn, TO B OTBET Ha

3anpoc OT YyCTPOWCTBa NOCTYNUT coobuieHne o6 owmnbke ¢ Kogamu owNBOK, KOTopble
Heobxo0ANMO NHTEePNPeTUPOBaTb COOTBETCTBYOLWWMM 06pa3omMm.

Modbus TCP

YCTaHOBKa CoeMHEHNA C YCTPONCTBOM Yepe3 TCP/IP BO3MO>XHa TO/IbKO B TOM Cilyyae,
€C/IN YCTPONCTBO CHab)xeHo nHTepdencom cetun Ethernet (R)45).

[Ns yCTaHOBIEHUS COEANHEHUA C CeTbIo 06paTUTECh K CUCTEMHOMY aAMUHUCTPATOPY.

Yactb 1. YcTaHoBKa napameTtpos TCP/IP

BoiBegnTe MmeHio [Map_ycTp_/ TCP/IP / KoH)-a TCP/IP] Ha naHenn NYM u ycTaHoBUTE
cnepyoLwive napameTpsbl:

* agpec TCP/IP;
* Macka noaceTu;
* LJIH03.
YacTb 2. KoHurypupoBaHue yCcTpPoycTB

BongunTte B MmeHto «[MapameTp ycTponctea/Modbus» n yctaHoBuTe cnegywuime
napaMeTpbl CBA3MU:

¢ YCTaHOBKa naeHTU@UKaTopa yCTPONCTBa TpebyeTcs TONIbKO B TOM CJ/ly4yae, eciu
ceTb TCP noonexxunt conps»xeHuto ¢ ceTbto RTU.

e Ecnin Heo6xoaAMMO NCNO/Ib30BaTh MOPT, OT/IMYHLIA OT 502, BbINONHUTE cnepytoLime
nencTeuna:

o B HacTponkax nopTa TCP BbibepuTe onumio «4acCTHbIN».
o YCTaHOBUTE HOMep nopTa.
¢ YCTaHOBUTE MaKCMMaJibHO AOMYyCTMMOe «BpeMs be3nencrens cea3u». MNocne

ncrtedeHmsa 3Toro BpemMmeHn (BpeMeHI/I, B Teé4eHNe KOTOPOro CBA3b OTcyTCTByeT)
yCTpOVICTBO perncTtpmnpyeTt HeNCnpaBHOCTb B rnaBHOW CUCTEME UM CUCTEM CBA3N.
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3 KOMMYHUMKaLNOHHbIE MPOTOKOJbI
3.7.2 Modbus®

e PaspewnTb unm 3anpetntb 610KMpoBKY koMaHa SCADA.
YacTtb 3. lNogk/o4eHne arnrnapaTHbIX cpeacTB

o [1ns noOka4YeHNa annapaTypbl K CUCTEME KOHTPOIS NCMO0JIb3YeTCAa NHTepdENC
RS485, yCcTaHOBJ/IEHHbIW Ha 3aAHEN MaHenn ycTponcTaa.

* MoOkoYeHne yCTPONCTBa ocyllecTnseTcs kabenem Ethernet Hannexxauiero Tuna.

SCADApter

SCADApter aBnseTca oTAe/IbHbIM KOMMbIOTEPHBLIM MHCTPYMEHTOM, NO3TOMY €ero
ncnosb3oBaHMe nogpobHo onmncaHo B pykoesoactee SCADApter.

Ecnn Heobxoommo 3arpy3nTb Npeablgyliee 3afaHHOE NoJsib30BaTeNEM CONOCTaBAEHNE N3
MCDLV4, 4T06bl ero Mo>xHo 6bIJ10 UCMOJIb30BaTh B KayecTBe WabnoHa gna ganbHenwmx
ajanTaunin, TO 3TO MOXKHO CAenaTb C MOMOLWb Smart view. 3Ty NporpaMmmMy Takxe
MO>XHO MCMOJIb30BaTb A1 Mepedadyn N3MeHeHHbIX conoctaBneHnn 8 MCDLV4. Cwm.
pasgen s> «3.7.3 ConocTaBneHune To4eK AaHHbIX C MOMOLLbIO SCADApter».

3aTeMm 3anyctuTte SCADApter. MNMocne Bbibopa komaHA MeHto [Pann / Co3aaTb] nnn
[®ann / OTKpbITb] HEO6X0AMMO BbIBPaTh MOAENb YCTPONCTBA N NPOTOKOJ CBA3U (B
haHHOM cnydae «Modbus»). NMocne 3Toro otobpas3AaTcs wWecTb BKNaAokK: «PHKL» ...
«®HK6». Ha Ka)Kaom 1n3 aTux BKNafok otTobparkaetcs Tabanua CONoCTaBNEHHbIX
06BbEKTOB AaHHbIX.

OHK

* HomepoM (hyHKLIMOHANIbHOIO KoAa onpeaenseTcs Tun o6beKTOB AaHHbIX, KOTOpbIe
OH MOXXET COAEPXaThb.

o

OHK1, ®HK2 copep>xaT COCTOAHUSA (HO HE N3MEPEHHbIe 3HAYEeHUNS).

o

OHK3, ®HK4 moryT conep)xaTb BCe TUMbl, KOOME KOMaH[.

o

OHK5, ®HK6 npenHasHa4eHbl gn1s KOMaHg.

o

OHK16 npegHa3HaveH 0nsa ocobbix COOBLLEHN N3 HECKOJIbLKUX COB (B
OCHOBHOM, OJ151 CUHXPOHM3aLUN MO BPEMEHN).

JononHuTenbHyo nHopmaLmo CM. B cneundukaumm Modbus!
Anpec, NonoxxerHne buta
¢ 2T0 agpec Modbus, c KoTopbiM byaeT conocTaBneH 06bEKT AaHHbIX.

* MonoxxeHne 6uta oTtobparkaeTcH, TOJILKO eCNiM eCTb CMbIC/ ee BbibpaThb (B
YAaCTHOCTW, A1 ABONYHbIX COCTOSSHUA OJINHON B 1 6UT).

O6beKT gaHHbIX, OnucaHne, KommeHTapui

¢ O6beKT AaHHbIX, KOTOPbIM ByoeT conocTaB/ieH, N TEKCT onncaHusa. Tun
MHOopMaL M, KOTOPYIo NpeacTaBnseT 06beKT AaHHbIX, LO/HKEH NOALAEPXUBATLCSA
MCDLV4, n nosToMy B cn1cke Bbibopa oTobparkatloTcsa noanep>XMBaeMble 3/IEMEHThI
M3 CrncKa Mmoaenen yCcTpoucTB.

* B KayecTBe KOMMeHTapus oTobparkaeTcs onpeAeneHHbI NoJib30BaTeNieM TeKCT bes
KaKoro-mbo TexXHN4YecKoro 3Ha4yeHus. Ero MO>XHO UCnosib30BaTh Npwu
ApPXVUBUPOBAHUN CMPaBO4YHbIX CBEAEHU O CONOCTAaBJIEHNN.

dopmaT, Pasmep 6uTa, 3aMKHYT
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3.7.2 Modbus®

* BbibepuTte hopmaT 06bEKTa AaHHbIX:
o «Intleé» — Lenoe ynucno gnnHonm 16 6ut
o «Int32» — Llenoe 4yucso ganHon 32 buTa

o «Uint32» — be33HakoBoe (TO eCTb HeoTpuLaTEesIbHOE) Lesioe YNCao gamHon 32
buta

o «[MnaBatowee 3Ha4YeHne» — Yumcno ¢ niaaBatoLlen 3anaTon (cornacHo IEEE 754)
¢ Pa3smep 6UTa aBTOMaTUYECKN 3aaeTCa COracHo hopMaTy obbekTa AaHHbIX.

¢ C nomoublo hriaXkKa «3aMKHYT» onpenenseTcs, cnenyeT nm 3abnokmposaTb
OaHHble Modbus (00 SBHOMO NogTBEPXKAEHUNS).

KoahdunumeHT, MacwtabuposaHue

¢ YKaxunte Ko3PpUUMeHT 1 ypoBeHb MacluTabnpoBaHus gaHHbIX (ecnu 3T nons
BBOOa oTobparkatoTcs). MacwTab MoxxeT BbITh CrieayoLnM.

° <<r|epBI/|‘-IHbII7I>> — MaCLLITaﬁl/IpOBaHI/Ie obbekTa AaHHbIX 40 nepBmn4YHOro
3Ha4eHun4qa

o «BTOpuUYHbIN» — MacwTabupoBaHne 06bekTa AaHHbIX 40 BTOPUYHOIO
3HayeHus

o «OTHOCUTENbHbIN» — MacwTabrpoBaHe 06beKTa AaHHbIX OTHOCUTENIbHO
HOMMHaNbLHOIO 3HAYEeHUSN

CeBefeHuNsa 0 nepefaye N3MEHEHHOro conocTaBneHns Ha yctponctso MCDLV4 cMm. B
LNOKYMeHTaLun K MHCTpyMeHTy SCADApter n = «3.7.3 ConocTaBneHune To4ek AaHHbIX C
rnomowbio SCADApter» (Tak Kak conocTas/ieHNe ToYeK OaHHbIX ABNseTCa pyHKLUMen
obLuero nopsaka n 0A4MHAKOBO MUCMONb3YeTCA B HECKOJIbKUX MPOTOKO1IaX CBA3U, TO
OnucbliBaeTCs OTAESIbHO).
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3 KOMMYHUKaLIMOHHbIE MPOTOKOJIbI

3.7.3 ConocTassieHne To4eKk AaHHbIX ¢ nomMouwbio SCADApter

ConocTtaBsieHue To4YeK AaHHbIX ¢ noMmouibio SCADApter
nporpaMMHue MUHCTPYMEHTbI

Mpouenypa HaCTPOMKN A9 NOJIb30BaTE/IbCKOrO CONOCTaB/IEHNA TOYEK AaHHbIX
oLMHaKoBa A4 Bcex npoTokosios SCADA, nogaep>XXmnBatLLmx NoJsib30BaTesIbCKme
conocTaBneHmns. ConoctaBneHmne 06beKTOB AaHHbIX Bcerga paboTtaeT Ha baze
oThenbLHoro ¢anna onpegeneHHoro Tuna (pacwmpennsa) — * . HptSMap. 2ToT hann
pefakTUpyeTcs C NoMOLbio oTaesibHOro uHCTpyMeHTa MK, SCADApter, a npuioXxeHne
Smart view ncnonb3yeTcs An4 3arpy3ku akTUBHOIMO B AaHHbIN MOMEHT
MOJ/Ib30BaTENIbCKOr0 COMOCTaBAEHUSA C 3alMTHOIrO yCTPONCTBa (419 AasibHenwWwero
penakTMpOBaHUA) NN S BbIFPY3KU U aKTUBaLUM HOBOIO OTpedakKTUpoBaHHOro dannia
conocTtaBneHnsa *.HptSMap.

ConocTaBJsieHWe, 3aflaHHOE MO YMOMYaHWUIO, HeNb3s 3arpy3nTb A5 AasibHeNLWwero
pefakTUpoBaHUs.

3amaHue conocraBJIeHNs TOYeK [aHHbIX

Onsa napameTpa [Map_ycTp_/ WMa npoTokona / HacTp. o6bekTa faHHbIX] «Tun
conoctassieHnss SCADA» MOXHO 3a4aTb 3Ha4YeHne «CTaHgapT» uam
«lMonb3oBaTenbCKNN»,

* «CTaHpoapT» 03Ha4aeT, YTo 3alMTHOe YCTPOMCTBO NCMOb3yeT ConocTaBieHne
TOYEK AaHHbIX N0 yMo4YaHuio (faxke ecnm B MCDLV4 yxxe 6b110 3arpy>XeHo
Mofib30BaTe/IbCKOE COMOCTAaBJIEHME).

¢ «[losb30BaTENLCKNIA» 03HAYaAET, YTO 3aLMTHOE YCTPONCTBO NCMOJIb3YeT
MoJib30BaTEJIbCKOE COMOCTAaBJIEHMNE TOYEK AaHHbIX. (ECn He BblN0 3arpy>KeHo HK
OOHOro AonycTmmoro dania ConocTtaBNeHUs, TO YCTPONCTBO coobwunT 06 3ToM,
BblAaB crepytollee 3HadeHue: [Map_ycTp_/ ma npoTokona / PaclumpeHHsbin]
«BpemMsi obHOBNEHUS» = «Ownbka 1/2».)

Mepenaya conocraBsieHNs TOYEK BAaHHbIX

ECcnun Ha 3alWMTHOM YCTPONCTBE Y>XKe MMEeTCH MoJIb30BaTE/IbCKOE COMNOCTaB/IeHNE TOYEK
AAHHbIX, €0 MOXKHO 3arpysuTb M UCMOAb30BaTb A1 AafibHENLWEero pefakTUpPoOBaHMA.
(ConocTaBneHue No YMONYaHUIO 3arpy3nTb HeNb34.)

B 3aBMCMMOCTM OT 3HadeHus napameTpa «Tun cornoctassieHnss SCADA», akTUBHOe
conocTasneHue asnsetcsa nmbo conocTtaBneHNEM Mo ymon4aHumio, nmbo paHee
3arpy>XeHHbIM A0NYyCTUMbIM (DalJIoM CONOCTaBIeHNS.

W 3arpy3ky arna conoctaBfieHns, 1 (mo3gHee) BbIrpy3Ky oTpeaakTUpoBaHHOIo garna
COMocTaBNeHns HeobXxoanMO BbIMOMHATL B NporpamMmme Smart view, K KOTOPOW LOJIKHO
ObiTb NOAK/OYEHO 3aLLNTHOE YCTPOMCTBO.

Mocne nogknoveHns K Smart view 1 Nony4eHnsa Bcex AaHHbIX YCTPOWUCTBA ABaXK bl
WeNKHNTe 3neMeHT MeHto [Map_ycTp_/ Imsa npoTokona / HacTp. o6bekTa faHHbIX].

OTKpoeTCcs AManoroBoe OKHO, B KOTOPOM MMeeTCA KHoMKa «lMepefaya KoHduUrypaumm
SCADA» (cMm. (1) Ha NpuBeOEHHOM HMXXE PUCYHKE).

Mpun Ha>KaTuM 3TON KHOMKWN OTKPOETCA Apyroe AManoroBoe okHo — «HacTpoika
conocTtaBneHuns Todyek SCADA». B 3TOM OKHe nmetoTcs ase KHomku, (2) n (a), Kak
MoKa3aHO Ha PUCYHKE HUXKeE.
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3 KOMMyHI/IKaLlI/IOHHbIe MPOTOKOJ1bI

3.7.3 ConocTaBsieHMne To4ek faHHbIX ¢ nomMmowbto SCADApter

E MNap_ yCTp_/IEC]@CTp. o6bekTa AaHHbIX

Mpu BbiIGOpe KHOMKYK (@) BbINOMHAETCA 3arpy3ka. 3allMTHOE YCTPONCTBO OTMpaBnaeT

conocTaBneHNe onpeaesieHHbIX Nofb3oBaTesieM NpoTokonoB SCADA B OKHO «HacTpoiika

conocTaBneHmns Toyek SCADA», a 3aTeM oTobparkaeTca ananoropoe okHo «CoxpaHuTb
Kak», B KOTOPOM U3 3TUX onpefesieHnin NpoToKOoJ1a MOXXHO CO34aTb HOBbIN (hainsi
*.HptSMap (npmn cTaHOapTHOM conocTaBJ/ieHN (C 3aBOACKUMU HAaCcTporKaMun) Takas
3arpyska HeBO3MOXXHaA).

H = v ﬁ— SHREIRE e
- ——_ OnpaBuTb KOHUrypauuo
HacTpolika conocTaBsieHns To4Yek AaHHbix SCADA > R purypaLy

ig '.0.' SCADA Ha yCTpoiicTso?
E HepaBHO ncnosb3oBaHHbIN an: -
MylEC104_Mapping.HptSMap et
BbibpaTh Ha AWCKe haiin conocTaBneHus
* CADA
= 1 OTNPaBUTb €ro Ha NOAKJIYEHHOE YCTPONCTBO
Smart vi X
* MonyunTb hann conoctasneHns SCADA mart view
3 c
]‘-—— NOAKJIOYEHHOr0 YCTPOWCTBA Y COXPaHUTb __ KomHdurypaums SCADA
|4 IH €ero Ha AuckK i | yCnewHo nepefaHa Ha yCTPOWCTBO,|
() Ermm ] | cwene @
Puc. 60: [lpumep ncnosb3oBaHus Smart view aaa nepegayv ¢avina *. HptSMap Ha 3almnTHoEe

200

YCTPOVICTBO.

ScadaConfigTool_Z03

Mpwu BbIBOpe KHOMKK (2), «BbibpaTb Ha aAncke dann conoctasneHnsa SCADA n oTnpaBuTb

€ro Ha NOAKJ0YEHHOE YCTPONCTBO», HAYMHAETCS BbIrpy3Ka OTPeaakKTUPOBaHHOMo
hanna conoctasneHus. Npm HaXxaTuUm 3TON KHOMKN OTKPLIBAETCA AMNAIOr0BOE OKHO
Bbibopa halninos.

3aTeM Heobxoaumo nepeinTun K any *.HptSMap, B KOTOpoM comep>xaTcs HeobxoanmMbie

onpepnenieHns SCADA, N Ha)KaTb KHOMKY «OTKPbITb».

Smart view oTkpoeT n npoeeput dann *.HptSMap. Ecnn okaxxeTcs, 4To pana CoBMeCcTum

C NMOOKJIIOYEHHbIM 3aLLUNTHLIM YCTPONCTBOM, B ANAJIOFOBOM OKHE MOSIBUTCS 3arpoc
nMnoaoTBEPAUTDL, YTO ONpenesieHNs NPOToOKoNa CledyeT nepenaTb Ha 3alUTHOEe
yCTponcTBo [cM. (3) Ha puCyHKel.

lMocne Ha)kaTna KHOMKK «fa» (U BBOA4A Napons AJ18 YPOBHA O0CTyNa «Supervisor-Lv3»)
OaHHble 6yayT nepefaHsbl, a Nosib30BaTeNb NOJYYMUT coobuieHne 06 ycnewHom
BblNoJsiHEHUW onepaunn: (4).

Mo>xHO ByaeT Ha)kaTb KHOMKY «3akpbiTb» (5) B AnaNioroBoM okHe «HacTpoiika
conocTaBneHmns Todek SCADA», 4ToObl BEPHYTbCSA B raBHOe OKHO Smart view.

HakoHeL, nonb3oBaTesIbCKOEe CONOCTaB/eHNe CrieayeT akTUBNPOBaTb, 3a4aB A4
napameTpa [MNap_ycTp_/ umaA npoTokona / HacTp. o6bekTa AaHHbIX] «Tun
conoctassieHnss SCADA» 3HadeHune «Ionb30BaTENbCKUN».

He 3abynbTe nepeHecTn BCe (UM BCe U3MEHeHHble) HacTponku (u3 MO Smart view) Ha
3alUMTHOE YCTPONCTBO. bosiee Toro, peKoMeHOyeTCs BKAYNTb PYHKLMIO
aBToOMaTmnyeckoro obHoBnernunsa MO Smart view, 4Tobbl Hagnexawum obpasom
06HOBNANNCHL BCE 3aNnUCK B AMasnioroBoM okHe [HacTp. obbekTa OaHHbIX].
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3 KOMMYHUKaLIMOHHbIE MPOTOKOJIbI

3.8 CMHXpOHM3aLMa No BpeMeHU

3.8 CUHXpOHM3aLMNA NO BPpEMEeHM

YCTPOCTBO MOXKHO CMHXPOHU3MPOBAaThL C LIeHTPasibHbIM BpeMs3aaatolM reHepaTopoM.
3T0 maeT ciefyloume NnpenmMyLlecTsa.

BpeMs He OTKNIOHSAEeTCA OT 3TasIOHHOro BpeMeHU. TakuMm o6pa3oMm, MOCTOSHHO
HakKanauBatloLeecs OTKIOHEHNE OT 3TaJIOHHOro BpemMeHu bynet
KoMneHcmpoBaTbCAa. CM. TakxKe pasgen «Cneuundpumkaunm» (LONyCKn 4acos
peasibHOro BpeMeHn).

Bo BCeX CMHXPOHU3NPOBAHHbLIX YCTPONCTBAX MCMNOJIb3yeTCa OANHAKOBOE BpeEMS.
Mo3TOMy BHECEHHbIe B )XypHas cobbITUSA, MMEeBLUME MECTO Ha OTAESIbHbIX
ycTponcTBax (oTAesbHble cObbITUA perncTpaTopa CobbiTUIA, 3aNNCK CUTHA0B),
MO>XHO CpaBHMBaTb N OL,EHNBATD.

BpeMsi yCTpoCTBa MOXHO CMHXPOHU3MPOBATL C MOMOLLbIO NEepPeYNCIEHHbIX Aanee
NMPOTOKOJIOB.

IRIG-B

SNTP

MpoTokon cesa3m Modbus (RTU mnnan TCP)
MpoTokon cesa3m IEC 60870-5-103
MpoTokon cea3m IEC 60870-5-104
MpoTokon ceasu DNP3

MPOTOKON CBA3M CUCTEMbI 3aLLNThI (TOJIBKO AN YCTPOWUCTB AnddepeHumanbHom
3alWMThl IMHWUW; UCNONb3YeTCS TOJIbKO OAHUM U3 ABYX COeANHEHHbIX YCTPOMUCTB).

3TN NPOTOKOJIbl UCMOIL3YIOT pa3/InyHbIe annapaTHble NHTepPdENChl U OTINYATCA MO
TOYHOCTU. JOMoNHNUTE IbHbIE CBELEHUSA CM. B pa3nese L|> «12.1 Cneundukauynn/
MorpeLuHoCT.

be3 cMHXpOHU3aLUUN BpeMeHH

3T0 BO3MOXXHO, HO HE PEKOMEHAYeTCs AJ1s CTaHAAPTHbIX OTPAaC/eBbIX BAPUAHTOB

MPUMeEHEHNS.
IRIG-B
AnnapaTtHbIi MHTEepdenc PekoMeHayeMoe npuMeHeHue
Pa3sbem IRIG-B PekomMeHpyeTCH, eCcnv JOCTYNEH.
SNTP
AnnapaTtHbin MHTepdenc PekoMmeHaoyeMoe npuMeHeHue
RJ45 (Ethernet) PekomeHayeTcsa Kak anbTepHaTuBa IRIG-B, ocobeHHO npu

ncnonb3oBaHuu IEC 61850 nnn Modbus TCP.
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3 KOMMYHMKaLWOHHbIE MPOTOKObI
3.8 CMHXpOHM3aLUuVs No BpeMeHU

Modbus RTU

AnnapaTtHbin uHTepdenc

RS485, D-SUB van onTOBOJIOKOHHbI

Modbus TCP

AnnapaTHbI¥ MHTepdenc

RJ45 (Ethernet)

IEC 60870-5-103

AnnapaTtHbin MHTepgenc

RS485, D-SUB v onTOBOJIOKOHHBIN

IEC 60870-5-104

AnnapaTHbIX uHTepdenc

RJ45 (Ethernet)

DNP3

AnnapaTtHbin MHTepgenc

RS485 nnn RJ45 (Ethernet)

3aw.CB.

AnnapaTtHbin MHTepdenc

X102 (oNTOBOJZIOKOHHbIN)
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PekomeHayeMmoe npuMeHeHUue

PekomeHAOyeTCA Mpu UCMOJIb30BaHUM NPOTOKOA CBSA3N
Modbus RTU n oTCyTCTBUM YaCOB peasibHOro BpeEMeEH!
IRIG-B.

PekoMmeHayeMoe npuMeHeHue

OrpaHu4eHHasa pekoMeHpauns: ecan NCrnonb3yeTcs
npoTokos cBsA3n Modbus TCP, oTCyTCTBYIOT Yachbl
peanbHoro epemeHu IRIG-B nnu HegocTyneH cepsep
SNTP.

PekoMeHaoyeMoe npuMeHeHue

PekoMeHAyeTCSA Npu NCMOJIb30BaHNN NPOTOKOa CBA3M
IEC 60870-5-103 n oTCYTCTBUM YacoB peasibHOro
BpemeHu IRIG-B.

PekoMmeHayeMmoe npuMeHeHUue

PekoMeHAyeTCs NpY NCMOJIb30BaHNN NPOTOKO1A CBA3M
IEC 60870-5-104 n oTCYTCTBUM YaCcOB peasibHOro
BpemeHu IRIG-B.

PekoMmeHayeMoe npuMeHeHue

OrpaHu4eHHasa pekoMeHpauns: ecan NCrnonb3yeTcs
MPOTOKOJ1 CBSA3U, OTCYTCTBYIOT YacCbl peasibHOro BpeMeHU
IRIG-B nnn HepocTyneH cepeep SNTP.

PekomeHayeMoe npuMeHeHUue

MpoTokon cBA3n «3aw,.CB.» [OCTYMNeH TO/bKO 414
YCTPONCTB AudpepeHLnanbHON 3aWnThbl JIMHUN U
coegunHsaeT Mmexay cobonn oBa yCTpoOMCTBa.

CVHXPOHM3aLMI0 BPpeMEHM C MOMOLLbIO NMPOTOKOJ1a
«3aw.Cs.» peKoMeHAYyeTCs BbIMOJIHATb TOJIbKO Ha O4HOM
13 3TUX OBYX YCTPOWCTB (Ha APYrom yCTPOMNCTBE O
CUHXPOHMU3ALNN BPEMEHU C/leayeT UCMOJ1b30BaTb APYron
[OCTYNHbIN NpoToKosa, HanpuMep, IRIG-B nnu SNTP).
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3 KOMMYHMKaLWOHHbIE MPOTOKObI
3.8 CMHXpOHM3aLMa No BpeMeHU
TOYHOCTb CUHXPOHU3aALUN BPEMEHH

TOYHOCTb CMHXPOHMU3ALUN CUCTEMHOIO BPEMEHWN Ha YCTPONCTBAX 3aBUCUT OT
HEeCKONbKNX (DaKTOPOB:

* TOYHOCTb NOAKNIOYEHHOI0 BpeMa3agatoLlero reHepaTtopa;,
* I/ICI'IOJ'Ib3yIOLLI,I/IIZC$I MPOTOKOJ1 CUHXPOHWM3aUnn,

* npu ucnons3sosaHumn Modbus TCP, SNTP, IEC 60870-5-104 nnn DNP3 TCP/UDP —
ceTeBas Harpyska v BpemMs nepefavyn NakeToB AaHHbIX.

Heobxoaonmo y4ynTbiBaTb TOYHOCTb BpeEMA3adatowero reHepatopa. OTKJIOHEHUS
BpeMeHWN reHepaTopa BbI3OBYT TaKUe Xe OTKJIOHEHUNA CUCTEMHOIO BpeMeHn
YCTPONCTBaA.

Bbibop 4acoBOro nosica U NPOTOKOJIa CUHXPOHU3aALUMN

Pene 3awnTbl KOHTPONAMPYET BCeMUpHoe KoopanHnposaHHoe (UTC) n mecTHOe Bpems.
9TO 03HAYaeT, YTO YCTPOMNCTBO MOXKHO CMHXPOHMN3NPOBaTb C BpeMeHeM UTC, a Ha
ancnnee bynet oTobparkaTbCA MECTHOE BpPeEMS.

CUHXpPOHU3aLNA C BCEMUPHBIM KOOPAUHNUPOBaHHbIM BpeMeHeM (peKoMeHAayeTcs)

O6bI4YHO BpPEMSA CMHXPOHU3NPYETCA C BCEMUPHBIM KOOPANHMPOBaAHHbLIM BpemMeHeM (UTC).
9TO 03Ha4aeT, HanpuMep, 4YTo BpeMazagatowmm reHepaTtop IRIG-B oTnpaBnseT Ha pene
3alNThl JaHHbIe 0 BCEMUPHOM KOOPAMHUPOBaHHOM BpeMeHU. PekoMeHayeTCA
NCNoJsIb30BaTb MMEHHO 3TOT Cnocob, NOCKOJIbKY OH FapaHTUPYeT HenpepbIBHYO
CUHXPOHM3aL N0 BpeMeHU. [pn 3TOM OTCYTCTBYIOT «CKa4YKM BO BpeMeHU», CBA3aHHbIe C
nepexonoMm Ha neTHee BpeMs.

YT106bI Ha yCTponcTBe 0TOBparkaloCb TEKYyLLLEE MECTHOE BPeEMS, MOXXHO HaCTPOUTb
4aCoOBOW MOAC N Nepexon Ha NeTHee BpeMs (TO €CTb UBMEHEHNE MEXAY JIETHUM U
3UMHNM BPEMEHEM).

BbinonHMUTe cnefytolive 3Tanbl HACTPOWKKU B BETBM MeHo [[ap_ ycTp_ / Bpemsa /
Yac_nosc].

e 3aganTe Ana napameTpa «Yac_ rmosica» faHHbIE MECTHOIO YaCcoOBOro Mosca.
e 3aTeM HaCTpoMTe Nepexoq Ha JieTHee BpeMmsi.

lMocne 3Toro BbINOJIHUTE Criefyolee B BeTBU MeHIo [Map_ycTp_/ Bpemsa / CuHx. Bp. /
CuHx. Bp.].

* HacTponTe napameTp «CUHX. BP.» Ha NCNOJIb3YIOLLNIACA NPOTOKO CUHXPOHU3AL NN
BpeMeHn (Hanpumep, «IRIG-B»).

e 3afanTe 3Ha4YeHns NapamMeTpPOoB NPOTOKOJIa CUHXPOHU3ALUWN (CM. COOTBETCTBYHOLLWNA
pa3aen).

CMHXpOHMBBuMﬂ C UCNNOJIb30OBaHNEM MEeCTHOIro BpeMeH#Hn

Ecnm Heo6XxoAnMO BbIMONHNTL CUHXPOHM3ALMI0 C UCMOJIb30BAaHNEM MECTHOIr0 BPEMEHMU,
ocTaBbTe 4YacoBon nosc «UTC+0 JIOHOOH» N HE UCNONL3YNTE Nnepexon Ha IeTHee BpeMs.
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3 KOMMYHMKaLUWOHHbIE MPOTOKObI
3.8 CMHXpPOHM3auuns No BpeMeHu

CVHXPOHM3aLMA CUCTEMHOIO BPEMEHU peJie BbIMOJIHASTCA NCKJTIYUTESIbHO C NMOMOLLLIO
MPOTOKOJIa CUHXPOHM3aLMN, BbiIBpaHHOro B MeHio [Map_ ycTp_ / Bpemsa / CuHx. Bp. /
CuHx. Bp.].

be3 cMHXpOHn3aunn BpeMeH!

YT06bI Ha yCTPONCTBE 0TOOpParkasioCb TEKYLLEE MECTHOE BPEMS, MOXKHO HaCcTPOUTb
4acoBOW NOSAC N Nepexo Ha JIeTHeEe BpeMsi.

BbinonHWUTE cnefyolme 3Tarbl HAaCTPOWKN.

* B BeTBU MeHIo [MMap_ycTp_/ Bpems / CuHx. Bp. / CnHX. Bp.] 3apanTe onsa napamMeTpa
«CUHX. BP.» 3HAYEHNE «-».

* 3aTem B BeTBM MeHIo [Map_ycTp_/ Bpemsa / Yac_nosac] 3aganTe Ansa napameTpa
«Yac_nosica» paHHbIe MECTHOIo0 4acoBOrro rnosca.

e 3aTeM HaCcTpoMTe Nnepexoq Ha JieTHee BpeMms.

* YcTaHOBUTE faTy 1 Bpemsa B MeHto [[ap_ycTp_ [/ Bpemsl «[JaTa v BpemMs».
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3 KOMMYHUKaLIMOHHbIE MPOTOKOJIbI
3.8.1 SNTP

3.8.1 SNTP

BakHoe npeaBapuTesibHOE yCoBme: YCTPONCTBY Heobxoamm AoCcTyn K cepBepy SNTP
yepes NoACoeAMHEHHYIO ceTb. [NpeanoyYTuTeNbHO, 4TObbI 3TOT cepBep ObI yCcTaHOBEH
JIOKaJ1bHO.

MpuHunn pa6OTbl U OCHOBHble obnactu npuMeHeHns

SNTP — 3TO CTaHAapPTHbIA NPOTOKO AN CUHXPOHMU3aUUK BpeMeHN Yyepes3 ceTb. [Ans
3TOro B CeTW AoJKeH BbITh AOCTYMNeH, No KpanHen mepe, oanH cepsep SNTP. YcTponcTeo
MOXXHO HacTpouUTb A5 paboTbl C 0 AHUM Unn AByMsA cepsepamu SNTP.

CucTteMHoe BpeMs 3alnTHOro pene byaeT CMHXPOHU3MPOBATLCA C MOAKIHOYEHHbIM
cepsepomM SNTP 1-4 pa3za B MuHyTy. CepBep SNTP, B CBOIO o4epeb, CUHXPOHU3NPYET
cobcTBeHHOe BpeMs € nomMoLllbto npoTokosaa NTP ¢ gpyrumn cepsepamu NTP. 3710
HOpMaJibHasa cuTyaums. B kKavyecTBe asfibTepHATMBbI OH MOXXET CUHXPOHU3NPOBaTb BpeMs
¢ nomouwlbto GPS, pagnoynpaBnsieMblx 4YaCoOB UM aHa/IOrMYHOr0 YCTPONCTBA.

GPScnyT_cmrHan(onumii:i//

GPS-coegnHeHune (onuuns)

3awmnTHOE pene

NTP-cepsep TCP/IP

SNTP-cepBep
(onums) NTP-nNpoToKo TCP/IP

SNTP-npoToKON =
-
DOoom

High PROTEC BN

Sntp_z48

ToYHOCTB

Ha TOYHOCTb YacoB 3aLLUTHOro pene BJAUSAIT TOYHOCTb UCNOoJib3yeMoro cepeepa SNTP u
COBEpPLUEHCTBO ero ornopHOro CUrHasa CUHXpoHu3saunn. lononHuTeNbHble CBeLEHNS O
TOYHOCTMN: IE|> «12.1 Cneynpmkaunn/norpeLHocTn»

L[ononHnTenbHbIe CBegEeHUA 0 TOYHOCTU CM. B rnase «Crneyndpnkaymnm»,

Kaxabin pa3 npu oTnpaBke nHgpopMaumm o sBpemeHu cepsep SNTP oTnpasnseTt
MH(OPMaLUNIO O TOYHOCTW.

» Croi: /ol yKasbIBaeT, Yepes CKOJIbKO B3auMoaencTByowmnx cepsepos NTP
ncnonb3yemblin cepeep SNTP noakto4YeH K aTOMHbIM UK pagnoynpaBasieMbiM
Yacam.

* TOYHOCTb: TOYHOCTb CUCTEMHOIO BpeMeHuU, npenoctasiasemMoro cepsepom SNTP.

Kpome Toro, Ha TOYHOCTb CMHXPOHU3ALNN BPEMEHN BANSIOT XapaKTEPUCTUKN
MoOKOYEHHON ceTun (TpadhuK 1 Bpems nepenadn nakeToB AaHHbIX).
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3 KOMMYHUKaLMOHHbIE MPOTOKOJIbI
3.8.1 SNTP

PekoMeHOyeTCsa NCMNoJsib30BaTb YCTAHOBIEHHLIN NNOKaIbHO cepBep SNTP ¢ TOYHOCTbIO
=200 MKc. Ecnm pobuTbCca 3TOro HEBO3MOXKHO, COBEPLUEHCTBO NOAKJIIOYEHHOr0 CepBepa
MO>XHO NpoBepuUTb B MeHto [PaboTa / OTobparkeHne coctoaHus / CuHx. Bp. / SNTP].

* KayecTBO cepBepa CBMAETesIbCTBYET O TOYHOCTU UCMNONb3YyeMOoro cepsepa.
KavecTBo fo/mKHO 6bITb XOPOLUNM nnn OOCTATOYHbLIM. He cnenyeTt
ucnone3osaTb cepBep MNJIOXOIO KayecTBa, Tak Kak 3TO MOXKeT NMpuBeCcTU K
HapyLWweHU0 CUHXPOHU3aL NN BPpEMEHN.

* KayecTBO CeTn CBUOETEeNbCTBYET O CETEBON Harpy3ke 1 BpeMeHn nepegaym
MakeToB AaHHbIX. KayecTBo fo0/1>KHO 6bITb XOPOLUWM nnm OOCTATOYHbIM. He

cnepyeT ncnosib3oBaTb ceTb MNJIOXOIO KavyecTBa, Tak Kak 3TO MOXKET NPUBECTU K
HapyLIeHU CUHXPOHM3aUUN BpEMEHN.

Ucnonb3oBaHune aByx cepeepoB SNTP

Mpu ncnosb3oBaHUM ABYX cepBepoB SNTP yCTPONCTBO NO YMOIHaHMIO BCeraa BbiNOJHAET
CUHXPOHM3aUuio Cc cepsepom 1.

Mpun oTKkase cepBepa 1 yCTPOMNCTBO aBTOMAaTUYECKUN NMepPEKOYaeTCsa Ha cepep 2.

Mocne BoccTaHoBNeHMS cepBepa 1 nocne cb6osa yCTPONCTBO CHOBa NepekJsitnyaeTcs Ha
cepsep 1.

Beoa SNTP B skcnayaTtauuio

CuHxpoHusaumnsa speMeHn SNTP akTusumpyeTcsa B MeHto [[ap_ycTp_ / Bpems / CuHX. Bp.].
* YcTaHoBUTe oA napameTtpa «CuHX. Bp.» 3HadeHue «SNTP».
e 3apanTe IP-agpec nepBoro cepsepa B MeHto SNTP.
e 3apanTe IP-agpec BTOpPOro cepsepa, €cjiv OH CyLecTByeT.

* 3apalniTe ANs BCEX HAaCTPOEHHbIX CEPBEPOB 3HAYEHMNE «aKTUBHbIN».
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3 KOMMYHUKaLIMOHHbIE MPOTOKOJIbI
3.8.2 IRIG-BO0OX

3.8.2 IRIG-BOOX

' TpeboBaHne. Heobxoaum reHepaTop Koaa BpeMeHu IRIG-BOOX. IRIG-BO04 n BbiLe
o

noaaep>xvmeaeTt/nepenaeT «MHMOOPMALIMIO O Foae».

Ecnn ncnonblyetcsa kog BpeMmenn IRIG, He moggepxmBatowmin nHopMaLmnto o roge
(IRIG-B000, IRIG-B001, IRIG-B002, IRIG-B003), To 3aAaTb rog B YCTPONCTBE HEOOXOANMO
BPYYHY0. B Takux cnyydasx npaBuibHas nHgopmaumsa o roge byneT npenBapuTesibHbIM
yCJ/I0BUEM MnpaBuabHon paboTsl IRIG-B.

MpuHLUMN — OCHOBHOE NpUMeHeHHne

IRIG-B — caMblIn paCcnpoCTpaHEeHHbIN CTaHOAapPT CUHXPOHM3aLUUN BpeMeHH!
CpefHEeBO/IbTHbIX 3aWNTHbIX YCTPONCTB.

3awmTHoe ycTponcTeo nogaepxmneaeT IRIG-B cornacHo ctaHgapTy IRIG STANDARD
200-04.

ITO 3HAYUT, 4TO NOALEPKMNBAKOTCSA BCe hopMaThbl CUHXpPOHM3auun BpemerHun IRIG-BO0X
(IRIG-B000/B001/B002/B003/B004/B005/B006/B007). PekomeHAyeTCA NCNOJIb30BaTb
Koabl IRIG-B004 nnun Bbllwe, nepenarowime «mHpopMaumio o roge».

CncrtemMmHoe BpeMs 3alMTHOMO YCTPONCTBA CUHXPOHMN3NPYETCS C MOOKIYEHHbLIM

reHepaTtopoM koga IRIG-B pa3 B ceKyHAy. TOYHOCTb UCMOJIb3YEMOro reHepaTopa Koaa
IRIG-B MO>XHO MOBbLICUTb C MOMOLLbIO NOAKJIIOHEeHNA K HeMy GPS-npueMHunka.

; % GPS-coegnHeHune (onuuns)

SNTP-cepBep

GPS cnyT_ curHan (onums)

2

3awmnTHOE pene

High PROTEC EEE

Kabenb BUTasa napa

:

K op_ycTp_

IrigB_z47

MecTononoxxeHne nHtepdenca IRIG-B 3aBucuT oT Tnna yctponcTBa. CM. 3/1eKTPUYECKYIO
CXeMy, BXOAALWY B KOMMJIEKT 3allMTHOro yCTPOMNCTBa.
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3 KOMMYHUKaLMOHHbIE MPOTOKOJIbI
3.8.2 IRIG-BOOX

Bsoa IRIG-B B skcnnyaTtauuio

AKTuBUpYnTEe cnHxpoHmsaumio IRIG-B B MmeHio [[Map_ycTp_/ Bpemsa / CuHX. Bp.].
¢ BbibepuTte «IRIG-B» B MEHIO CUHXPOHU3ALIUN BPEMEHW.
* 3apjanTe oNaA CUMHXPOHM3aumn BpemeHn B MeHio [IRIG-B] 3HavyeHne «akT_».

* BbibepuTte Tnn IRIG-B (BO00-B007).

AHanun3 cboes

Ecnn ycTponcTtBo He npuHuMaeT kog Bpemenu IRIG-B 6onee 60 ¢, coctosiHme IRIG-B
MEHAETCH C aKTUBHOIO Ha HEAKTUBHOE, 1 B PErMCTPATOP COBLITUIA BHOCMTCSA 3amnuchb.

MpoBepbTe cocTosHUe IRIG-B B MeHto [PaboTa / OTobparkeHne cocTosAHnsA / CUHX. Bp. /
IRIG-B].

Ecnn okaxkeTcs, 4To cocTtosiHne IRIG-B He «aKT_», BbIMOJIHUTE CriefyioLlee.
e CHa4ana npoBepbTe nposoaky IRIG-B.

* YBeguTtech, 4TO HacTpoeH npaBuibHbIA TUN IRIG-BOOX.

KomaHnabl ynpasneuus IRIG-B

Kpome nHdopmauum o gate n speMeHu, Koz IRIG-B MmoxxeT nepepasaTb 40 18 KoMaH[
yrnpaBJ/ieHns, KOTOpble 3allNTHOEe YCTPONCTBO MOXeT obpabaThiBaTh. X Ao/mxKeH
yCTaHaB/MBaTb WU NofgaBaTb reHepaTop koda IRIG-B.

B ycTtpoinctee MCDLV4 npeaycMoTpeHo A0 18 BapMaHTOB Ha3HAa4YeHNsS KOMaHL,
ynpasneHus IRIG-B gnsa BbinosHeHUSA Ha3Ha4YeHHOro gencteus. Cpely nocse nepegayn
KOMaHAbl yrpaBieHns COCTOAHNE COOTBETCTBYoLWero curdana «IRIG-B . Ynp_
curHanl» ... «IRIG-B . Ynp_ curHanl8» npuHnmaeT 3HadeHue «cTnHa».

DTWN CUrHasbl MOXKHO Ha3HayaTb HEKOTOPbLIM NapaMeTpaM, YTobbl NX PYHKLUN
cpabaTbiBany cpasy Nocsie nepenayn KoMaHn yripaBJeHuns.

KomaHpabl yrnipasneHus IRIG-B He peructpupytoTcsa HU perucTpaTopoM CobbITUA, HU
ABaApPUMHbLIM OCLINIOrPathoM.

Jly4wiunim cnocob 3anmMcaTb CUrHasbl ynpaBaeHnsa (MpyM Heob6XoANMOCTM) — UCMOIb30BaThb
Nlorn4yeckoe ypaBHeHue (1 wio3), Tak Kak CXeMbl MPOrpaMMNPYyEMON JIOF KN BCEerga
perncTpupytoTcs.
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3 KOMMYHUKaLIMOHHbIE MPOTOKOJIbI

3.9 ProtCom — npoTOKOJ1 CBA3UN CUCTEMbI 3aLUMNThI

ProtCom — npoTOKOJ1 CBA3M CUCTEMbI 3aLLUTDbI

CyLLl,eCTByeT [Ba TUMa NMPOTOKOJI0B CBA3U CUCTEMbI 3aLLNThbl, CM. POPMbl 3aKa3a 1
TeXHNYeCKUe AaHHbIE:

* BapuaHT 3aKa3a MCDLV4-2xxx1xx, pa3bem ST, 820 HM, MHOrOMO0BbIN,
* BapuaHT 3aka3a MCDLV4-2xxx0xx, pa3beMm LC, 1310 HM O4HOMOLOBbIN.

ObpaTnTe BHUMaHMeE, 4TO 3TN ABa TUMa HE B3aUMOCBS3aHbl, Tak Kak 019 3aLlUNThbI
MNCMNoJIb3YIOTCA ABa pa3HbIX (MponpueTapHbIX) NMPOTOKOJ1a CBA3W. DTU ABa NPOTOKOJA
Mexay cobon He cCOBMECTUMbI. [TOCKOSIbKY HECOBMECTUMOCTb BO3HMKAET Ha YPOBHE
nporpamMMHoro obecrnedyeHus, pa3pewnTs Npobiemy Ha ypoBHe 0bopynoBaHuS,
Hanpumep, NyTEM YCTAaHOBKN Kakoro-HMbyab ontmndeckoro npeobpasoBaTtens «ST 820
HM « LC 1310 HM» Mexxay AByMms yctponctBamu MCDLV4, HEBO3MOXKHO.

YcTaHaBAMBaTb B3aMMHOE NOAKOYEHNE CriefyeT TOJIbKO MeXAy YCTPONCTBaMU
MCDLV4 c nHtepcencamm npoToKosia CBA3M CUCTEMbI 3alLMThl OA4HOro Tuna!

KoHcburypupoBaHune ycTponucTB
Ybeautecsh, 4TO Moaysb ProtCom BKOYEH:

¢ B meHto [MapaM_ 3awnTbl / Tnob6_ nap_3aw_/ 3aw.MNepepayn / 3aw.Cs.] ong
napameTpa «PyHKLNS» 3afaNTe 3HaYeHNe «aKT_».

B meHto [Mapam_ 3awnThl / TNno6_nap_3aw,_/ 3aw.lepepayn / 3aw.Cs.] 3agante ans
napameTpa «/aeHTunkaTop napsl» OANHaKOBbIE 3Ha4YeHUS AJ151 000MX YCTPONCTB
ondgdepeHLmanbHON 3aWNThI.

¢ OanHakoBOe 3HavYeHue napameTpa «MaeHTngukaTop napbl» Ansa obonx 3alNTHbBIX
YCTPONCTB ABNSAETCA 06s93aTeNbHbIM YCJIOBUEM.

NpoeHTndukaTop napbl LenecoobpasHo NCNOJIb30BaTb NPY NepBOHa4YaslibHOW HAaCTponKe
CBfI3M, TaK Kak MeXxay ABYMS NOACTAHUMAMN MOXXET BblTb HECKOJIbKO OMTOBOJIOKOHHbIX
kabenen. NHaye ByOeT CNIOXXHO ONpenennTb, Kakme pasbembl NCMOMb3YIOTCA O
COeAVNHEHUNS HYXXHbIX YCTPONCTB. Ecnm xxe ngeHTundumnkatop yaoaseHHoro ycTpomncTea
N3BECTEeH, NNIOKaJIbHOMY YCTPOMNCTBY NPOCTO NMPMCBaAMBaETCA TO )Xe caMoe 3HavyeHune. B
3TOM CJlyYae rapaHTUpyeTCs CBSA3b C HY>XHbIM yAaJ/IeHHbIM YCTPONCTBOM WUJIN NOJIHOE
OTCYTCTBME TAKOBOW.

Cnepytowasn cxema ABNSETCA MPUMEPOM NS pa3bsACHEeHMs NpobaeMbl: MoXeT CyYnTbCs
Tak, 4TO Ha NOACTAaHUMN A CTeHAbl AN ycTpocTBa 1.2 n ycTponcTea 2.1 byayT
pacrnosioXXeHbl 6IM3KO ApYr K APYry, U ABa ONTOBOJIOKOHHbIX Kabens 6yayT NoaKIt0YeHbl
K OOHOW coegnHUTEeNbHON NnaHenn. Ecnm nogkntoyeHns byayT cily4allHoO nepenyTaHbl
(MOKa3aHO KpaCHbIM LIBETOM Ha CXeMe ), aKTUBaLUA CBSA3N CUCTEMbI 3alnTbl byaeT
HEeBO3MO>XHa.
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3 KOMMYHUMKaLWNOHHbIE MPOTOKOJbI
3.9 ProtCom — npoTOKOJ1 CBA3U CUCTEMbI 3aLUMNThI

A Jinuna A-B B Jiunua B-C C
I .% %O I x .% ?. I
yM—B(EHTVI(DVIKaTOp nay  yerp_ YcTp. npurkaTop nay YcTp.
1.1 1.2 1.1 1.2

A A
HeBepHble CChbIKY
v v

BonOKOHwa“l kabef:B | | Bdl-‘thlBOHOKOHHbIﬁ kapenB-C S

€

coeanHnTeNnbHaa NaHesNb coegunHnTeNnbHada NaHesb coegunHnTenbHaa NaHesb %

Puc. 61: [lpumep, Korga HacTpPoVika naeHTnnKkaTopa napbl MOMoraeT rNnpPeaoTBpaTuTb HEBEPHbIE
MoAKJIOYEHNS.

BbibepuTe HacTpOMKK, paspeLlatowme/3anpeLlatoume onepaunoHHomy NO Smart view
MPUHUMaTb AaHHble C YAAJIEHHOro YyCTPONCTBa:

* 3apanTte napameTpy [MNapam_3awmTel / Tnob_nap_3aw_/ 3aw.lepenayn /
3aw,.C..] «YgasneHHbIVi AOCTYr» 3HAYEeHNE «HeaKT », eC/in yAalleHHbIN AO0CTYn
cnepnyeT 3anpeTnTb. (HacTponka No yMONYaHUIO — «aKT_».)

OnpepennTe HeobxoaQnMoe MMHUMaJIbHOE Ka4yecTBO nepena4yn.

* HacTtpowka [Mapam_ 3awmnTel / Tno6_nap_ 3aw,_/ 3aw.MNepenayn / 3aw,.C..] «¥p.OLw.
3a 24 4.» onpepenseT MakCMManbHOe Konm4yecTBo ownbok nepenaym 3aw.Cs.,
[onycKkaeMblx B TedeHue 24 YyacoB. Ecsin noporosoe 3Ha4yeHne rnpesblilLeHo, Ha
ycTponcTee oTobpakaeTcsa npegynpexpatouiee coobuieHme «3aw.Cs. . Kau.
npenynp.».
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4 SneMeHTbI 3alnThbl
4.1 Mopynb 3awy: obulasa 3awmTa

4 DJIEMEeHTbl 3allUThbI

4.1 Moaynb 3aw: odwan sawmrta

Moaynb «Moaynb obLien 3awnTbi« («3aL») CAY>KUT BHewHen 060104Kon an1s BCeX
OpYrux Mmoaysen 3alwmnTbl, TO €CTb BCE OHW BXOAAT B 3TOT MOAYJb.

Ecnn B Mmogyne «3awl» 3agaTtb 415 napameTpa [Mapam_ 3awwuTtbl / Fno6_nap_ 3aw_/
3aw] «PyHKLUMA» 3HAYEHME «HeaKT_» uan 3abioknpoBaTb 3TOT MOAY/Ib, TO HA OJHA U3
byHKUMN 3aWwnThl ycTponcTtBa MCDLV4 paboTaTb He byaerT.

MocrossHHas 6110Knposxa BCeX 3alUUTHbIX 3J/1eMeHTOoB

YT106bl MONHOCTLIO OTKJIIOYMUTL BCHO 3aLlLUTY, Nepenante B MeHto [Mapam_ 3awnTbl / F1o6
nap_3aw_/ 3aw]:

e 3aganTe ANs napameTpa «OYHKLUMS» 3HAYEHNE «HEeaKT ».
BpeMeHHasa 6710KMpPOBKa BCeX 3aLUNUTHBLIX 3J1IeMEHTOB

YT06bI paspewnTb BpeMeHHYI0 BJIOKMPOBKY BCEN 3alLunTbl, nepenaute B MeHio [Mapam_
3awwmTel / Tno6_nap_ 3aw,_/ 3aw]:

* 3ajanTte ona napameTpa «BHB/IK @HK» 3HaYeHNEe «aKT ».
* Ha3Ha4ybTe curHan 6710KMPOBKM INEeMEHTY «BHBEIKI ».
* MOXXHO TaK>Xe Ha3Ha4YnTb CUrHan BNOKNPOBKN 3NEMEHTY «BHBIK2 ».

Ecnn noboit nx HazHaYeHHbIX CUFHAJIOB NPUMET 3HaYeHne «McTnHa», To BCS 3alumMTa
6ynet 3absokmpoBaHa (Noka Nobon U3 3TUX CMrHanoB 6ByaeT UCTUHHLIM).

MocrossHHas 6ﬂOKMpOBKa BCeX KOMaHL4 OTKJ/II04YeHHnsA

YT106bI NONHOCTLIO 6JI0KMPOBATL BCE KOMaHAbl OTKJIIOYEHUA, NepenanTe B MeHto [Mapam_
3awmThl / Tno6_nap_ 3aw,_/ 3aw]:

* 3apanTte onda napameTpa «bsiKk KoMOTK/1» 3Ha4YeHNe «akKT_».

BpeMmeHHas 6HOKMPOBK3 BCeX KOMaHQ4 OTKJII0oY4eHunsA

Y106bI paspelwmnTb BpeMeHHYI0 B/I0KUPOBKY BCEX KOMAHL OTKJ/IIOYEHUS, NepengnTe B
meHto [Mapam_ 3awmTel / TNo6_nap_ 3aw_/ 3aw]:

* 3ajpanTte ana napameTtpa «BHE/IKKOMOTKA®HK» 3HAYEHNE «aKT_».
¢ HasHa4ybTe curHan 6/10KMPOBKN I3NeMeHTY «BHBEIKKOMOTKII».

Ecnn Ha3sHaYeHHbIN cUrHan npuMeT 3HavyeHue «McTuHa», To BCe KOMaHAbl OTKJIIOYEHUS
6yayT 3abnoknpoBaHbl (MOKa 3TOT CUrHaN ByAeT UCTUHHbBIM).

A OoCTYNnHOCTb (hyHKUMMN 3aLLUNTBI
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4 SneMeHTbl 3alnThbl
4.1 Moaynb 3awy: obwas 3awmTa

3aw - aKkT GeneralProt_Y04

B HacT_Bpemsa HW 0[MH N3 NapaMeTpoB He U3MeHsAeTCa (KpoMe napameT & Habopa)

3al . BBegeHa

N3mepeHHble 3Ha4yeHusa: OK
Mepepnava

il
k| yBaneHHOMy yCTPONCTB

B HTepgeinc 3awmnTsl CBA3
K y[aneHHOMY YCTPOMCTBY: 3all . BBeAeHa

&
®
CBA3b B HOpMe IJ

3auy .
DyHKLUMA
HeakT &
= 3aL . aKkT_
aKT_ @

3auy .
BHBAK ®HK

HeakT_

aKT_ 3aw . BHBnk

[ =]

3auy .
BHBAK1

HeT NpucB_

3aw, . BHbnk1-Bx

1..n_Cnnc_Ha3H_

3auy .
BHBNK2

HeT MpucBe_

—

3au, . BHBK2-Bx

1..n_Cnunc_ Ha3H_

Puc. 62:  [OCTynHOCTb 3alUNTbl B 3@aBUCUMOCTUN OT HaJINYUS CBSA3N MEXAY YCTPOVICTBaMMm
JIMHEVIHOV AngpepeHUnaibHON 3aLlnThbl.
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4 SneMeHTbI 3alnThbl

4.1.1 O6bwme aBapuiHbIE CUFHa bl U 0bwMe KOMaHAbl OTKIIOYEHUS

4.1.1 OOLwMe aBapuMHbIE CUTHaNbl U OO MEe KOMaHA bl OTKJIIOYEeHUs

Ka)Kabl 3alUNTHLIA 3N1eMEHT reHepupyet CcobCTBEHHbIE aBapVII;IHbIe CUrHaJibl U CUrHalbl
OTKJIl0OYeHusA. B Lenom, Bce aBale|7|Hb|e CIrHaJlbl U KOMaHObl OTKJTIOYEHUA NepenarTCA
Ha rnaBHbIN MonoyJsb «3al» 32 O4HUM Ba>KHbIM UCKJTIIOYEHNEM.

Ecnn anemMeHT 3alnThl UMeeT HaCTpOI7IKy «Tosibko HabsiroaeHue» (B BETBU MEHIO
[I_InaHI/Ip_ yCTp_]), TO aBapVII7IHbIe CUrHalJlbl U CUTHabl OTKIOYEHNA NepenatnTCcd B
rNaBHbIN MoAyJib «3all», TOJIbKO ecnn Ans napameTpa «ToJ/IbKO HabsoaeHve» 3a4aHo
3Ha4YeHne «HeT».

—1O

Ecnun «Tosibko HaboaeHne» = «pa», To MOAY/b paboTaeT TONbKO KakK KOHTPOJIbHbIN
3/1eMeHT. ABapuliHble CUrHaJIbl 1 CUFHaNbl OTKJIIOYEHUSA COXPaHAITCA Kak
CBOWNCTBEHHbIE A@HHOMY 3/IeMEHTY COCTOSHMSA (TO eCTb 3TN COCTOAHNA MOXHO
npoBepuTb B BETBU MeHio [PaboTa / OTobparkeHne cocToaHUA] U Ha3HauYnUTb Kak
BapuaHTbl Bbibopa), HO B MOAYJle OTCYTCTBYET KOMaHAa OTKJIIOYEHUS, N aBapUNHbIE
CUTHaJIbl/CUTHaNbl OTKJIIOYEHNA HE NPUBOAAT K nogaye obuiero aBapnmHOro curHana
nnn obLEMY OTKIOYEHMIO.
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GeneralProt Y10

Ha3s = Ka)xgoe oTKJ/1_ aKT_ MOAyNA aBTOPWU3_ 3alLNThl Bbi3biBAET obwee OTKJIIOHeHUe _

Cm_ anarpammy: Bnok-kun

@ (CTyneHb He OTKJ/IlOYEHa 1 HET aKTUBHbIX CUrHanoB 6710KMpoB ng-()—

Ha3e . Tpes Q
=54

[«

Tpes_
®

HacTpoviku 3aLnTsl
UA |
e ] (O]
e
Ih.A |
1.B |
Jec |
<
<
Hass .
t
t 0
B

Ecav gocTyrnHo:

Hass .

Tonbko HabnoneHne

HeT

na

Ha3s . OTkn
55

Cm_ anarpammy:

OTKN
®

@ BIoKMp_ OTKA
KoMaHza oTk/lo4eHNsi oTMeHeHa unm 6nokupoBaHa. [*]

Tpes_

Hazs . KomOTkn [*]
15a

3auy . Tpes
w . Tpes_ 50

oT rux moayneu
@ apy AY.

OTkA

—

3aw, . OTkn

@ OT Apyrux mogynev

AMB . pab_

A

—

‘ﬂi

3auy .
Cbpoc N°Ow.n Kon-saOw.3n.CeT |

O

3awy, . Yucno cboes

>R

3auw, . Yucno cboes cetun

Puc. 63:

[*]
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lMpumepHasa cxema pyHKUM 1t0boro snemeHTa 3awmnTbl HighPROTEC.

KoMaHAa OTKJIloYeHMs 1 ee BJIOKMPOBKA CYLLLECTBYIOT TOJ/IbKO MPW OTCYTCTBUM
HACTPONKWN «TOJIbKO Hab/IloAeHNE» = «La».

Ha sTon cxeme npencTaBsieH OCHOBHOW NPpUHLUWN paboTbl 3aWMNTHbIX 371eMeEHTOB. (TeM He
MeHee, ciefyeT MOMHUTb, YTO BO3MOXXHO Han4me xapakTepHbIX AN8 YCTPONCTB U
3/1IeMEHTOB 3alWWUTbl OTKJIOHEHUN. HEKOTOpPbIE YCTPONCTBA HE UMEKOT PYHKL NN
N3MEpPeHNs Hanps>XXeHns, apyrne — MyHKUNN N3MEPEHUS CUJIbl TOKA, ON15 HEKOTOPbIX
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4 IneMeHTbI 3alUnThbl

4.1.1 O6bwme aBapuHbIE CUFHabl U 0bLMe KOMaHAbl OTKIIOYEHUS

3JIEMEHTOB 3alNTbl TpebyloTCcs Apyrve TanMmepbl U/vnu gasocneumnpuyeckme
anropuTMbl U T. 4. ToYHble cBeAEHUS O DYHKLMOHAIbHbIX BO3MOXHOCTSIX TOFO UK
WHOro MOoAys 3alUTbl CM. B COOTBETCTBYIOLLNX rlaBax.)

ABapUNHbIA CUrHan

e Ecnim Moaynb 3alunThbl 004 Ha3BaHMEM «Ha3B» 06HapyxunTt cbon, To nopacT
aBapunHLIN curHan: «Hass . TpeB_» — «(54)» Ha cxeme.

o Mpn OTCYTCTBUN HAaCTPONKN «Ha3B . To/ibko HabwogeHne» = «Aa» aBapUNHbIN
curHan bypeT nepefaH Ha — «(14)» Ha cxemMe — rnaBHbIA MOAY/b «3aL» U
3anycTuT O6Lwmii aBapuiHbIVi curHast: «3al, . TpeB » — «(50)» Ha cxeme.

o MOCKONbKY 3anyCTUTb 06LUMI aBapUViHbIV CUrHasJa MOTYT N Apyrue 3aWnTHble
3/1EMEHTbI, MOXKHO CKa3aTb, YTO 06LUMI aBapUViHbIVI CUrHaJ1 ABNSETCS
KOJIJIEKTUBHBLIM CUFHAJIOM BCEX 3JIEMEHTOB 3aWNUTbI, 06 beONHEHHbBIM
norv4eckonm pyHkuunen «AJN».

OTKNto4YeHne

e Ecnu cbon 6yneT obHapyXMBaTbCS U MO UCTEYEHNN BPEMEHMN TalMepa KOHKPETHOMN
CTyneHn 3awwmnTbl «Ha3s . t», 4TO MOAY/b NOAACT CMFHaN OTKYeHns: «Hass .
OTkn» — «(55)» Ha cxeme.

o Mpwn OTCYTCTBUN HACTPONKK «Ha3B . To/ibko HabogeHne» = «ga» CArHan
oTKNto4eHns byneTt nepedaH Ha — «(15)» Ha cxeMe — rnaBHbLIN MOAY b «3aLy»
M 3anyCcTuT obuyee oTK/ao4YeHne: «3al, . OTka» — «(51)» Ha cxeme.

o MMOCKONbKY 3amnyCTUTb 06LLEE OTK/IIOYEHME MOTYT U ApYyrue 3almnTHble
3JIEMEHTbI, MOXKHO CKa3aTb, YTO obLjee OTK/II0HEHNE ABNAETCA KOIJIEKTUBHbBIM
CUIHaNOM BCEX 3JIEMEHTOB 3alNTbl, 06beANHEHHbBIM TOrMYECKON PYHKLVEN
7 ES

KomaHpaa oTko4YeHus (1 ee 6/1I0KMPOBKaA CyLECTBYIOT TOJIbKO Npn OTCYTCTBUNU
HaCTPONKWN «TosIbKO HabloaeHnEe» = «pa»)

* B cny4dae obLyero oTkaYeHNS MOLYNb 3aWNTbl NOAACT KOMaHAy OTKJ/IIOYEHUS:
«Ha3B . KomOTKkn» — «(15a)» Ha cxeme, ecnu He 3abs10KMpoBaHa KOMaHAaa
OTKJIlOYEeHNs gaHHOro Mmoaynsa (CM. pasgen L|> «4.1.3 BNOKNPOBKUN»).

MoCKOMbKY 3anMyCTUTb KOMaHAy OTKJ/IOYEHUSA MOFYT N APYrMe 3alUTHbIE S/1IEMEHTHI,
ycTponcteo MCDLV4 oCcHalWleHOo Tak Ha3blBAEMbIM AMCIETYEPOM OTKIIHOYEHNS
Ka)K[O0ro BblK/loYaTeNs, 4TO NO3BOMSET Ha3HAaYaTb eMy KOMaHAbl OTK/YEeHUS (CMm.
pasgen => «[lucneTyep oTKNIOYEHNA — Ha3HAYEHNE KOMaH[ OTKJIIOHEHNS»).

CurHanbl n3buparenbHom 3aLunTbl pas

Kpome obLyero aBapuiiHoro curHasa nu CUrHana obLyero oTK/AYEeHss MOAY b «3all»
VMeeT U COOTBETCTBYLWMe ha3ocneumnpunyieckme curHasnbl. 3TU CUTHa bl TakXXe MOXeT
3anycTuTb Ntobon n3 moaynen 3awmnTebl «<Ha3B», ecnm cMoXXeT 06HapPY>XMTb 3aMblKaHWS
1p 1 B OTCYTCTBME HACTPONKN «Ha3B . To/ibKo HabrogeHne« = «na».

Mpumepsbl: «3aL . Tpes_ .A» — KONNEKTUBHbIN CUrHaN (06beANHEHHbIN I0rnYeCcKomn
pyHKumen «NJIN») onga Bcex aBapuUnHbIX CUrHANOB, NogaBaeMbiX JI0ObIM U3 3/1IEMEHTOB
3alnTbl B OTHOLWEHUN a3kl d.A.

«3au, . OTKN h.A» — KOJIJIEKTUBHbIN CUIFHaN (06beaNHEHHbIN TOrMYECKON PYHKLNEN

«NJIN») pna Bcex CUrHaN0B OTKJIIOYEHUSA, MOAABAEMbIX JIKOObIM N3 3/IEMEHTOB 3aLUUTLI B
OTHOLWEeHNN asbl ¢.A.
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4 neMeHTbl 3almnThbl
4.1.1 Obwme aBapunHbIE CUIrHabl U 0bLMe KOMaHAbl OTKJIIOYEHWS

3aw, . TpeB_ GeneralProt_Y15
Ha3s = Ka)kablil curHan TpeB_ Mofyns (Kpome monyneit Habnon_ Ho Bktovas YPOB) Bbi3biBaeT 06LL_ CUrHaN TpeB_ (KOMNEKT_ TpeB_)_

@ HasB . Tpes_ =1]
@ Hass[2] . Tpes_
3auy . Tpes

@ Hass(n] . Tpes_ >+ 3au . Yucno cboes
L] ~R
AMNB . pa6_
3auy . =+ 3au . Yncno c6oes ceTu
C6poc N2Ow.n Kon-eaOw.on.CeT | >R
3aw, . OTKn GeneralProt Y17

Ha3B = Ka)xgoe OTK/_ aKT_ MOAy/i aBTOPU3_ 3aLLNThbl Bbi3blBAET obLee OTKJIIO4EHUE_

@ Hass . OTkn 1]
. 3 .0
@ Hass[2] . OTkn auy . OTkn @

Q Ha3zg[n] . OTKA
15

3aw.Tpes_ GeneralProt Y20

Kaxk[_ cenekTuBH_ curHan tpesoru dassl moayns (I_lo_U_UX B 3aBUCMMOCTM OT TuNa yCTP_) Bbi3blBaeT 0OLL_ CENEeKTUBH_ CUrHaN TpeB_ (KONNeKT_ TpeB_)_

@ I[1]...[n]. TpeB_ h.A =1

[

3auw . Tpes_ .A

@ KH[1]...[n] . TpeB_ ¢.A

I[1]...[n] . Tpes_.B >1

25

®

3auw, . Tpes_¢.B

29 KH[1]...[n] . Tpes_ ¢.B

®

@ I[1]...[n]. TpeB_ ¢.C [>1]

3aw, . Tpes_C
@ KH[1]...[n]. Tpes_ ¢.C
@ 3lo[1]...[n] . Tpes_ [=1]

3auw, . Tpes_3

1 VG[1]...[n]. Tpes_

)
|
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4 IneMeHTbI 3alnThbl

4.1.1 O6bwme aBapuHbIE CUFHa bl U obwMe KOMaHAbl OTKJIIOYEHUS

3aw,.0TKn GeneralProt Y19

KaXk[blih CenekTUBH_ CUrHan oTkJ_ asTopu3_ moayns (I_1G_V_ VX B 3aBUCMMOCTW OT TWNa yCTP_) Bbi3blBaeT 06LL_ CENEeKTUBH_ OTK_

@ I[1]...[n] . OTkA ¢b.A [>1]

=

3aw, . OTkn h.A

@ KH[1]...[n]. OTkA b.A

I[1]...[n]. OTkn .B >1

©
7

17
3aw, . OTkn &.B

21 KH[1]...[n]. OTkn ¢b.B

®

18 I[1]...[In]. OTkn .C >1)

®
7

3aw . OTkn .C

22 KH[1]...[n]. OTkn .C

®

19 3lo[1]...[n] . OTkn >1

®

3aw, . OTkn 3

23 VG[1]...[n] . KomOTkn

®
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4 SneMeHTbl 3alnThbl

4.1.2 OnpepeneHve HanpasJJieHNA

4.1.2

218

OnpepneneHue HanpaBJieHUA
YcTponcteo MCDLV4 oTcnexxmnBaeT HamnpaBsieHne a3Hbix CO0eB 1 3aMblKaHUI Ha 3eMJ110.

DyHKUNSA onpeneneHnsa HanpasneHnsa yctponcrtea MCDLV4 aBnseTca BCTPOEHHOMN
dyHKUMENn MoayNa «3aL».

Bce 0CHOBHblE HAaCTPONKKN HaxoaAaTcsa B BeTBU MeHto [CucTllap / HanpasneHuel.
Pe3ynbTaThl onpeaeneHns HanpassieHUs oTobparkaloTCs B CIeAYIOLLNX BETBAX MEHIO:
e [PaboTa / N3mepeHHble 3Ha4yeHnsa / HanpasneHue]
o HanpaBneHue asbl
o Mpwn HopManbHoM paboTe n cbosx
* [PaboTa / OTobparkeHne cocToAHMNSA [/ 3aL]
o HanpaBsieHne pasbl U 3aMblKaHUSA 3a 3eMJIIO
o Tonbko npu cbosax

Ecnu ha3zopbl HaNpsiXKeHNst U TOKa CJINWKOM MaJsibl A5 TOFo, 4To6bl onpenennTb
HanpaBJsieHne, TO A5 HafnpaBieHns oTobparkaeTcs 3Ha4YeHNEe «HEBO3MOXKHO».

OnpepeneHne HanpaB/eHNA NCNOJIb3YeTCs B CBEPXTOKOBbIX MoAyAsax I[n], ecnn oHn
HaCTpoeHbl Ha paboTy B HanpaBneHHoOM pexume (ANSI 67). To »xe BEpHO B OTHOLLEHUNN
HarnpaBJIEHHOr 0 peXxnMa Moaysen 3aWmnTbl N0 N3MEPEHHOMY N PAaCCYNTAHHOMY TOKY
3aMblkaHUsa Ha 3emto (3lo[n], ANSI 67N). B Takmnx cnyyasax HanpaB/lI€HHbIE 3/IEMEHTbI
cpabaTbiBaloT TOJIbKO Npu c60SX B pacHeTHOM HanpasBJ/IEHUN.

OnpeneneHuns

* Monsapusyouiee KOJIMYECTBO — KOJINYECTBO, KOTOPOE NUCMOJIb3YyeTCs Kak
OrNnopHoe 3Ha4veHune.

® Onepau.uouuoe KOJINYeCTBO — YIroJl Mexxay 3sTuM n nonapumsyrmmnm Koan4ecTtBsom
(OI'IOprIM 3Ha4YeHMeM) eCcTb 0N HeonpenesieHHoOCTU Nnpun onpeageneHnn
HanpaBieHnA.

* Yron HanpaBJieHUs — YroJ, NpUMeHseMblin N5 onpeaeeHNns XapakTepPUCTUKK
HamMpaB/IeHNS MO OTHOLIEHMNIO K MONSPU3YIoLLLEMY KOJIMYECTBY.

* XapakTepucTUKa HanpaBJsieHUa — npamas, nepneHanKynsapHasa yriay

Harnpas/ieHUs 1 oTceKalowas 06nacTb cboes B MpsAMOM HanpaBseHUn oT obnactu
cboeB B 0bpaTHOM HanpaBneHun (Ha3aa).
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4 SneMeHTbl 3alUnThbl

4.1.2.1 HanpasrsieHne MeXX(a3HOro KOPOTKOro 3aMblKaHUA

4.1.2.1 HanpasneHue Mexda3HOro KOpoTKOro 3aMmbiKaHus

Bnepepm,

>

Yron HanpasneHns

® /Nonsp. Kon-so

peBepc

Pdoc_721

Puc. 64: lMpuHUKMN onpefgeneHns HarnpasaeHUs Mex@Ha3Horo KOPOTKOro 3aMbliKaHUA.

MeTtopn OnepauuoHHoe Monspusyiouwee Yron HanpasJsieHUsA
onpepesneHus KOJIN4eCTBO KOJIN4eCTBO
HanpasBJieHus
Da3HbIN TOK Hansbicwinm asHbIN JlnHenHoe »YMY ¢ha3bi«
TOK Hanps>XeHue Apyrux
a3
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4 SneMeHTbl 3alnThbl

4.1.2.1 HanpasJsieHe MeX®da3HOro KOpOTKOro 3aMblKaHNs

3aw, - ow_ ¢asbl - PUKC_ Hanpasn_ Pdoc_Y11

UA

(0]

HanpaBneHne Mexxda3Horo KOPoTKOro 3aMblKaHUA

UB

Bnepepn Bnepen@

S
>

pesepc @

o
uc Yron HanpasnaeHus E
\\ S
AN -~ HEeBO3MOXXHO
I.A N = 13c
ON™ 3
/7@ AN c
.8 NP -
22 N
PINY —
16h.C o peBepc <
5
> 3au . | Hanp Brep
&
K\?f\ |
TH . YMY cbasbl & L |
& [&]
\)
{5\?’ 3auy . | Hanp pes
©
;
Ry -
[&]

3auw, . Tpes_ .A

3auy . | Hanp He BO3M

3auw, . Tpes_ ¢.B

3aw, . Tpes_C

Puc. 65:

220

HanpaBreHne Mexxea3sHOro KOpoTKoOro 3aMbiKaHUA.

YcTponctso MCDLV4 oueHuBaET yros Mexxay TOKoM da3bl C HAaMBLICLLUM NOKa3aTeseM
Toka (OnepaumoHHOE KOJIMYECTBO) U JINHENHBIM HaNps)XeHneM gpyrux gas
(Monspusytouwlee KONMYECTBO). s TpexdasHbIX 3aMblKaHWUN, KOrga JIMHENHoe
Hanps>XeHne CAINLLKOM HU3KO0e, UCMOJIb3YeTCsA NaMATb Hanps>XeHns.

HacTpoWka yrsa Harnpas/ieHUs 3aBUCUT OT 3HaYeHus napameTpa [CucTlap /
HanpasneHue] «<YMY ¢pa3bi». XapakTepUCTuka HaripaBJieHns onpenenseTcs Kak JIMHNS,
nepneHAVNKynsapHas yrjy HarpasaeHus.
OCTOPOXHO!
* Ecan [CuctMap / O6wme HacTponku] «Yepea ¢ha3z» = «ABC», To ona yria

HaripaBJ/ieHVs 3a8aeTcsa 3HadeHue «YMY ¢asbi».

CnepnoBaTeNibHO, XapaKTePUCTUKa HarpasaeHUs onpenenseTcsa Kak «YMY ¢a3sbi» +
90°.

* Ecnn [CuctMap / O6bwme HacTponku] «HYepea ¢hasz» = «ACB», To pna yrnia
HarpaB/eHNA 3a8aeTca 3HadeHue («YMY gasbi» + 180°).

CnepoBaTesibHO, XapaKTEPUCTUKA HarpaBJieHys onpepenseTcs Kak «YMY gasbl» +
270°.
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4 IneMeHTbI 3alnThbl

4.1.2.1 HanpasrsieHne MeXX(pa3HOro KOPOTKOro 3aMblKaHUA

* Ecnu pa3oBbIf yrona onepaunoHHOro Koam4yectsa MeHblle, 4yeM («YMY ¢asbi» +

90°), To NpPUHUMAETCS peLleHne npsmoe.

e Ecnn pa3oBbIN yros onepaumoHHOro KkoanyecTtsa bonblue, Yyem («YMY gasbi» +
90°), To NpMHUMaeTCA pelwleHne obpaTHoe (Hazan).
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4 DnemMeHTbl 3aLlNThI

4.1.2.2 HanpaBsJrieHMe 3aMblKaHNA Ha 3eMJIt0

4.1.2.2 HanpasJsieHue 3aMblKaHUA Ha 3eMJI0
OnpeneneHns

* 310 N3M — 3TO U3MEpPEHHOE 3HAYEeHNEe TOKa YTEYKM Ha 3eMJIt0, TO eCTb 3HaYeHne
TOKa, U3MepeHHoe Ha 4°M TT.

* 3lo pacd — 3TO pacyeTHOE 3Ha4YeHMe TOKa YTEeYKM Ha 3eMJIto, TO eCcTb cyMma (Ig.A
+1p.B+Ip.C).

+ (CM. Takxe onpenenenns B pasgene > «Onpenenenus».)
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4 SneMeHTbI 3alnThbl

4.1.2.2.1 MeToAbl onpefeneHns HanpasieHuns

4.1.2.2.1 MeToabl onpefesieHNsa HanpasJieHNs

e 3HaYeHna NoAAPM3YIOLLNX N ONepalMOHHbIX KOIMYECTB AJs napameTpa 3lo u3sm
yKa3biBatoTCs B MeHto [CucTlap / HanpasneHnune / O6wmnin] «KoOHTPp. n3M. Harp. Toka
Ha 3em/1t0». [JOCTYNHbI C/ieayoLime BapuaHThbl:

= «3| n3m 3U0» — npwu onpeneneHnun HanpasneHns 3UO0 ncnosb3lyeTcs Kak
nonspusytowee, a3lo N3mM — Kak ornepaunoHHoe Koanyectso. CM. pasgen
«4.1.2.2.2 MeToabl Ha ocHoBe 3UO0, U2, 3lo u3mMm, 3lo pacy».

= «|2,U2» — Hanps>xeHne c obpaTHOM nocnefgoBaTeslbHOCTbLIO ha3 U2
NCMoNb3yeTcs Kak nonsapusyrollee, a 12 — Kak onepayoHHoe Koam4ecTso. CMm.
pasnen L|> «4.1.2.2.2 MeToabl Ha ocHoBe 3UO0, U2, 3lo u3mMm, 3lo pacy».

= «[1BOMHOW» — eC/n AOCTYMNHbl 3HaYeHna obpaTHOWM NocsieaoBaTENbHOCTHN |12
n U2, To faHHbIN MeTon paboTaeT Tak »Ke, KaK MeTO[ ornpeaesieHns
HanpasneHuns «I2,U2». MHavye ncnonbsyTca 3HavyeHus 3lo nsm n 3U0, Kak B
MeTone onpeneneHnsa HanpasneHuns «3l usm 3U0». CM. pasgen > «4.1.2.2.2
MeTonbl Ha ocHoBe 3UO0, U2, 3lo n3m, 3lo pacy».

= «C0S(¢) » — AaHHbIN MeTOA UCNOoJIb3yeTCsa AN onpeaesieHNns HanpasJieHns
3aMblKaHUS Ha 3eMJ1I0 B KOMMEeHCUPOBaAHHbIX ceTaX. MIHoraa ero HasbiBaloT
MeToA0M 0BHapyXeHUs 3aMblKaHUI Ha 3eMJ1t0 No Mol HocTK. 3U0 —
nonspusyioulee, a 310 UM — onepaLMoHHoe KonndecTso. CM. pasgen o>
«4.1.2.2.3 OnpepeneHne HanpasBieHWs 3aMblKaHUS Ha 3€MJ1t0 MO MOLLHOCTW/
MaJloMy TOKY YTeYKU».

= «sin($) » — AaHHbIN MeToA UCMNOoNb3yeTCsa ANS onpefeneHns HanpassieHUs
3aMblKaHUA Ha 3eMJ1I0 B N30JIMpoBaHHbIX ceTax. 3U0 — nondpusyoulee, a 3lo
13M — onepaLmMoHHoe KonnyecTso. CM. pasgen = «4.1.2.2.3 Onpenenenne
HanpaBJ/IeHNS 3aMblKaHMA Ha 3eMJII0 MO MOLLHOCTU/MasIOMy TOKY YyTEUYKM>».

e 3Ha4YeHnsa NoaApM3YIOLLMX U oNepauNoOHHbIX KOMYeCTB gns napameTpa 3lo pacu
yKa3biBatoTCs B MeHto [CucTlMap / HanpaBneHune / O6wunin] «KOHTP. pacy. Harnp. Toka
Ha 3em/1t0». [JOCTYMNHbI C/ieayoLime BapuaHThbl:

MCDLV4-3.7-RU-MAN

= «3l pcy 3UO0» — npu onpeneneHnn HanpasneHmns 3U0 ncnonb3yeTcs Kak
nonapusytoulee, a3lo pacy — Kak onepaumoHHoe Koanyectso. CM. pasgen
«4.1.2.2.2 MeToabl Ha ocHoBe 3UO0, U2, 3lo u3Mm, 3lo pacy».

= «|R oTp» — Hanps>xeHne ¢ obpaTHOM NocnefoBaTeNbHOCTLIO a3 U2
MCNONb3yeTCd Kak nonapusyioLlee, a 12 — Kak onepaunoHHoe Koan4ecTso. CMm.
pasnen L|> «4.1.2.2.2 MeToabl Ha ocHoBse 3UO0, U2, 3lo u3mMm, 3lo pacy».

= «[1BOMHON» — eCcnn AOCTYNHO 3Ha4vyeHue 310 n3M, TO OHO UCMNONb3YEeTCSH Kak
nonspusytloee KoamM4ecTBO BMeCcTe Co 3HavyeHneMm 310 pacy B KavyecTse
onepaumoHHoro n paboTaeT, Kak B MeTo4e onpefeneHns HanpasseHns «3l
pacy Inon (31 nam)». MHave ncnonb3yrTca 3HadeHma 3lo pacy n 3U0Q, Kak B
MeTone onpeneneHna HanpasneHns «31 pcy 3U0». Cm. pasgen > «4.1.2.2.2
MeTonbl Ha ocHoBe 3UO, U2, 3lo n3m, 3lo pacy».

= «3l pacu Inon (31 usm)» — npu onpegeneHnn HanpasneHns 310 N3m
MNCNoJsib3yeTcsa Kak nonspusyioulee, a3lo pacy — Kak ornepaumoHHoe
KonuyecTBo. CM. pasgen > «4.1.2.2.2 MeToabl Ha ocHose 3U0, U2, 3lo u3m,
3lo pacu».

= «Cos(¢) » — OaHHbIN MeToA UCNOJSIb3YeTCa 418 onpefesieHNsa HanpasaeHus
3aMblKaHWA Ha 3eMJ1t0 B KOMMEHCUPOBaHHbIX ceTax. IHoraa ero HasblBaloT
MeToA0M O0bHapy>XeHUs 3aMblKaHUI Ha 3eMJ1to No MowHocTn. 3U0 —
nonspusytowlee, a 3lo pacy — onepaumoHHoe KoanyecTso. CM. pasgen
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4 neMeHTbl 3almnThbl
4.1.2.2.1 MeToAbl onpeneneHns HanpasaeHus

«4.1.2.2.3 OnpepeneHne HanpasieHWA 3aMblKaHUS Ha 3€MJ1t0 MO MOLLHOCTW/
MaJsioMy TOKY YTEe4YKU».

o = «Sin(¢p) » — AaHHbLIA MeToA NCNOoJSIb3yeTCa A1 onpefesieHnsa HanpasieHns
3aMblKaHUA Ha 3eMJ1I0 B M30JIMpOBaHHbIX ceTax. 3U0 — nondpusyoulee, a 3lo
pacy — onepaLuoHHoe konnyecTso. CM. pasgen = «4.1.2.2.3 Onpenenenne
HampaB/ieHUS 3aMblKaHNA Ha 3€MJII0 MO MOLLLHOCTN/MaoMy TOKY YTEYKN».

HanpaBneHne paccYnTbiBaeTCA C YY4ETOM yria Mexay 3Ha4eHUsMN Noaspusyowero n
onepaunoHHOro KosmyecTBa. Hanpasnsawwmi yroa — 3To KpUTEPUA, NO3BONSIOLLNNA
ycTponctey MCDLV4 oTnnyaTb NpsiMoe HanpaBsieHne oT obpaTHOro. 3ToT yron
onpenenseTca BHYTPEHHNUMUN CpeacTBaMn N 3aBUCUT OT NapameTpa «YMY ¢pasbi» nnu
«YMY 3emnn» BeTBn MeHto [Cuctlap / HanpasneHue / O6wuninl.

Ecnn 3HavyeHne napameTpa 3UO ncnonb3yeTca Kak Nonaspusytolee KoamyecTBo, To A4
napameTpa [CuctNap / HanpasneHue / O6wunin] «Mctoy 3U0» cnepyeT 3adaTb 3Ha4YeHne
«M3MEPEHO» UIN «paCcCYNTaHO». B KadecTBe namepeHHoro 3HadeHnsa 3U0 ncnonb3yoTrcs
3Ha4YeHUs, NosyyeHHble Yepes 4" nsmeputensHbllt Bxos TH. PacyeTHoe 3HaveHne 3UO
npencrtasnseT cobon cymmy (UA+UB+UC).
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4 SneMeHTbI 3alnThbl
4.1.2.2.2 MeTonbl Ha ocHoBe 3UO0, U2, 3lo u3m, 3lo pacy

4.1.2.2.2 MeTopbl Ha ocHoBe 3U0, U2, 3lo n3m, 3lo pacu

Monap. Kon-BO

peBepc

Bnepen

Edoc_Z21

Puc. 66: [lpuHUMN onpeaeneHns HaripaB/ieHUs 415 BCEX METOL0B, KPOMe «Cos(¢p) » n «sin(¢) ».

MeTopn onpepeneHusa OnepauuvoHHoOBoNApU3YIOLL¥EON1 HanpaBJsieHUsA
HanpasJieHus KOJIN4ECTBO KOJIN4ECTBO

3l usm 3U0 3lo usm 3U0 YMY 3emnun

3l pcyd 3U0 3lo pacu

IR oTp 12 u2 90° + «YMY ¢ha3bi»
OBonHon ansa «KoHTp. n3m. 12, Uz, 90° + «YMY ¢pa3bl»

Harmp. Toka Ha 3eMJIto»
... €C/IN AOCTYMHbI 3HavyeHus U2 u 12; nHave:

(To ecTb onsa 3lo n3m)

3lo n3m 3U0 YMY 3emnn
OBonHon ana «KoHTp. 3lo pacu 3lo usm 0°
pacy. Harp. ToKa Ha
3eMJTIO» ... €CIN JOCTYMHO 3HavyeHune 3lo n3M; nHave:
3l pacu Inon (31 nsm) 3lo pacu 3lo n3m 0°
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4 SneMeHTbl 3alnThbl

4.1.2.2.2 MeToAbl Ha ocHoBe 3UO0, U2, 3lo u3mM, 3lo pacy

3aw, - 3aM_ Ha 3eMJ110 - (pUKC_ HanpaBn_

Released

Edoc Y11

MonsipusyoLee KOANYECTBO

0}

HanpaBneHune 3aMblKaHUA Ha 3eMJIo

3lo pacy Bnepen / @

OnepaunoHHOe KOJIM4YeCcTBO

TH . YMY chassi

Monsp. kon-so

3lo u3m Bnepen (34a

3lo pacy peBepc / @

3lo n3m pesepc (34b

3lo pacy HEBO3MOXXHO /

TH . YMY 3emnun

3auw, . Tpes_ 3

Bnepepg,

peBepc

3lo U3M HEBO3MOXHO (34¢

3aw, . MNpm Hanp pcy 31/
3aw . MNpm Hanp n3m 31

o]l

3auy . Pacy. obp. Hanp. IG /
3auy . U3m, 06p. Hanp. IG

=l

3auy, . Hanp pc4 31 He onp /
3aw, . Hanp u3m 3l He onp

Puc. 67: OnpegesieHne HarpaB/eHUs 415 BCEX METOL0B, KPpoMe «Cos(¢p) » un «sin(¢) ».
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4 IneMeHTbl 3alnThbl

4.1.2.2.3 OnpepeneHve Hanpas/eHNsa 3aMblKaHUSA Ha 3€MJTI0 MO MOLWHOCTU/MasIoMy TOKY YTe4KHN

4.1.2.2.3 OnpepeneHve HanpaBleHNsS 3aMblKaHNA Ha 3€MJII0 MO MOLLHOCTU/MasioMy TOKY YTeYKN

PE3NCTUBHbIN

peBepc

MWH. TOK Ha 3eMnio

PEAKTUBHbIV

MWH. TOK Ha 3eMJto

Bnepepg,

Edoc_Z22

Puc. 68:  TlpuHUMN onpedeseHns HaripasieHus 418 MeTona «cos(g) ».
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4 3neMeHTbl 3anThbl
4.1.2.2.3 OnpegeneHve HanpasBieHs 3aMblKaHUA Ha 3eMJT0 MO MOLWHOCTU/MasIoOMy TOKY YTEYKN

PE3NCTUBHbIN

3lo

PEAKTUBHBIV

(o)

e
o
0
5

MwvH. TOK Ha 3eMJ10

peBepc Bnepean

Edoc_z23

Puc. 69:  [MpuHUMN onpeaeseHns HanpasaeHus A58 MmetToaa «sin(g) ».

B meTonax onpeneneHns HanpasaeHUS MO MOLWHOCTW UCMOJIb3YOTCA AOMNO/HUTENIbHbIE
HaCTPOMKW.

e [CucTtNap / HanpaeneHnune / O6wmnin] «MuH. 3U0» — BeayLWwMmM Kputepnem ans
onpeneneHns HanpaBaeHUS 3aMblKaHNA Ha 3E€MJII0 B KOMMNEHCMPOBAHHbIX/
N30/IMPOBAHHbLIX CETAX ABNAETCA HaNPs)KeHne HenTpanu. Mo 3Ton NnpuynHe
pe3ynbTaT onpefesieHnsa HanpaBieHNa 3aMblKaHUS Ha 3eMJ1I0 NOoJlyYaeTCs, TOJIbKO
€CNIN Hanps>XeHne HenTpaaun npeBbiLIaeT NoporoBoe 3HavyeHne «MuyH. 3U0».

e [CucTtNap / HanpasneHue / O6wnin] «t(mmH. 3U0)» — pna ctabunbHOro
onpeaenieHNs HanpasJIEHNA NO NePexXOAHbIM COCTOAHNSAM PEKOMEHOYETCS
1MCMNO0JIb30BaTb AOMOJIHUTENbHYIO 3a4epXXKy. Ecnum 3HavyeHne 3UO npeBbICUT
rnoporoeoe 3Ha4yeHne «MuH. 3U0», Tanmep 3anyCcTUTCS, U MO ero ncrevyeHnn éyoyTr
MoJly4eHbl pe3ysibTaTbl onpenesieHna HanpasaeHus. MNpu NCnoab3oBaHUN B
COYeTaHMWN C 3/1IEMEHTOM 3allMTbl OT HaNpPaB/EHHOro 3aMbiKkaHUsa Ha 3emito 3lo[n]
3Ta 3ajepxka fgobasngeTca K 3agepxke 3awmTsbl 3lo[n].

e [CucTtNap / HanpasneHue / Mo MOWHOCTU] «M3M. MUH. TOKa Ha 3EMJII0» —
MOpoOroBoe 3Ha4YeHme 0na akTUBHOM («cos(d) ») nnm peakTmBHoOM («sin(p) »)
COCTaBNAIOLLEN TOKA.

Ecnn ona namepenns 3lo nam ncnonblyeTtcs nnata «TIs» ¢ YyBCTBUTESIbHbIMNA
BXOJaMM, TO Anana3oH 3Ha4YeHN napamMmeTpa «/3M. MUH. TOKa Ha 3eMJ1t0» 3aBUCUT

OT 3HAYEHWUS Ha BXOOE U3MEepPEeHMUs ToKa, NOAK/YEHHOro K 4MY nsmepmntensHomy
Bxony TH Ha cTopoHe ucto4yHuka 3U0.

— [na cTaHAAPTHbLIX BXOA0B N3MEPEHUSA TOKa UCMOJIb3yeTCs 3adaHHOe 3HavYeHne B
Avana3oHe o1 0,02 oo 2,00 IHOM.
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4 SneMeHTbI 3alnThbl

4.1.2.2.3 OnpepenieHVe HanpasB/eHNs 3aMblKaHUSA Ha 3€MJTI0 MO MOLWHOCTU/MasIoMy TOKY YTeYKN

— [Ins 4yBCTBUTEJIbHbLIX BXOO0B M3MEepeHUsa ToKa UCNOJIb3yeTCHa 3a4aHHoe

3Ha4veHue B Amnana3oHe ot 0,002 go 2,00 IHOM.

e [CncTtNap / HanpasneHwue / Mo MmowHoCcTU] «M3M. nped. yria Toka Ha 3eM/1t0 A1l» n
«W3m. npea. yr/ia Toka Ha 3eMJilo A2» — OrpaHMYmMBaloLWmMe yribl, COKpallatowmne
pa3Mep 30Hbl, B KOTOPOM onpeaensdeTcsa HanpasJseHne (CM. AuarpamMmmbl Ha
Puc. 70 Hnxxe). 'x pekoMeHAyeTCA HacTpanBaTb akKypaTHO, MOCKOJIbKY TakKnM
06pa3oM MOXKHO ByaeT COKpaTUTb YNCSIO peLleHnin, onBOYHbIX N3-3a
pacxoXXL4eHNs yrios.

Ecnn ncnonb3syeTcqa 3HavyeHme napameTpa 3lo pacy, TO e crpaBeasnBo ass
COOTBETCTBYIOLWMX HacTpoek [CuctMNap / HanpaeneHune / Mo MowHoOCTU] «Pacy. MUH. TOKa
Ha 3eMJ10», «Pacy. npend. yr/ia Toka Ha 3eM/110 A1» n «Pacy. npes. yria Toka Ha 3eMJI

A2>»,

3aw, - 3aM_ Ha 3eMJ110 - (PUKC_ HanpaBn_

Edoc_Y12

»KOHTpP. pacy. Hanp. Toka Ha 3eMl« = «cos(¢) »
»KOHTP. U3M. Hanp. ToKa Ha 3eMo« = «Cos(d) »

3awy, . Mpm Hanp pcy 31/ @

el

3aw . Npm Hanp u3m 31 (343

3auy . Pacy. 06p. Hanp. IG / @

=]

3au . 3m. 06p. Hanp. IG (34b

3aw . Hanp pcy 31 He onp /

0]
3lo pacy/ 3lo usm peBQEC
3
T
TH . Pacy. MMH. TOKa Ha 3emMi / %’
TH . UI3M. MUH. TOKa Ha 3eMJii 3uol ¢
g
MwuH. T a 3eM/10
A2 Al PeaKTUBHbI
TH . Kopp yrna T3lo A2 Al
_ K. TOK Ha 3emMio
TH . Pacy. npea. yrna Toka Hal|3emnto Al /
TH . 3Mm. npepa. yrna Toka Ha geyio Al
pea.y 3lo-cos(¢), 3lo
TH . Pacy. npen. yrna Toka Ha|3emito A2 /
TH . U3M. npea. yrna Toka Ha Bemsito A2
] Brnepen
TH .
. t(mMuH. 3U0)
MuH. 3U0 t 0
3U0 \ |
AT [ |
Puc. 70: OnpegenieHne HarpaBeHUs A1 MeToda «cos(¢) ».
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4 3neMeHTbl 3aWnThbl
4.1.2.2.3 OnpegenieHve HanpasBieHMs 3aMblKaHUA Ha 3eMJTI0 MO MOLWHOCTU/MasIoMy TOKY YTeYKN

3aw, - 3aM_ Ha 3eMJ10 - (pUKC_ Hanpasn_

Edoc_Y13

»KOHTpP. pacy. Hanp. Toka Ha 3eMJio« = «sin(d) »

»KOHTP. N3M. Hanp. Toka Ha 3eMto« = «sin(d) »

3lo pac4 / 3lo usm

TH . Pacy. MUH. TOKa Ha 3eMJy
TH . A3M. MUH. TOKa Ha 3eMJio

TH . Kopp yrna T3lo

TH . Pacy. npepd. yrna Toka Ha
TH . U3m. npea. yrna Toka Ha

TH . Pacy. npea. yrna Toka Ha
TH . U3M. npea. yrna Toka Ha

3U0

(0}
2 -
I &
B (29
/ @ 3 3awy . Mpm Hanp pcy 31/
N 3lo
’_| 3U0 § 3aw . Mpm Hanp 13m 31(34a
. A 2
I (—
3 [&]
: M 3auy . Pacy. 06p. Hanp. IG / @
1 f 3aw . 3m. 06p. Hanp. IG (34b
1 I H PEaKTUBHAbIN| LI
1 i - —
1 1 3lo-sin(g) &
3¢
be 1 1 3aw . Hanp pcy 31 He onp /
: : 3awy . Hanp n3m 31 He onp (34¢
3e| 1 /A2 1 L |
Be 1 1
g I 1
— g f Bnepen
o 1
= 1
TH .
H. t(mMuH. 3U0)
MuH. 3U0 t 0
o | |
I 1

Puc. 71:

230

OnpegesieHve HanpaBaeHUs 4719 MeToda «sin(¢) ».

PekomeHpgauunun no obecne4eHmnio TOYHOCTH

Ons 6onbluen TOYHOCTN peKoMeHOyeTCcs npeanoyecTb napameTp 3lo n3m napametpy 3lo
pacy n HacTpomnKy «McToy 3U0» = «n3mMepeHo» HacTporke «Mctoy 3U0» =
«paccyMTaHoO».

Bonee TOro, pekoMmeHayeTcs NpoBepuTb 3HayveHne [Cuctlap / HanpaesneHune / O6wni]
«Kopp yrna T3lo». OHO onpefenseT BeJIM4YNHY KOppeKLUn yrna, n no3sonseTt
OTKOPPEeKTUPOBaTb U3MEepPeHHOoEe 3HaYeHre yria yTedkn Ha 3eMJ1t0 414
TpaHcopMaTopOB ToKa. B 4acTHOCTKU, peKkoMeHAYyeTCs UCMNoJib30BaTb ero B pacyeTax rno
MeTony «cos(d) ».

To4HOEe M3MEepeHUe yrya o4eHb Ba>KHO NMpu onpenesieHnn HanpasieHns MeToA0M
«cos(d) ». MoaTOMy pekoMeHAyeTCs UCMONb30BaTbh TPAHCHOPMaTOP TOKa HyNEeBOM
nocaefoBaTeNIbHOCTU. Y HUX Bbllle TOYHOCTb ONpenesieHns yrna, 4em y
TpaHcdopmaTopoBs, paboTatowmx No cxeme XosMrpuHa.

[0Na KOMNEHCUPOBAHHbLIX U U30JIMPOBAHHbLIX CeTeln NpeanoyYTuTesbHee NCNoJIb30BaTb
ycTponcteo MCDLV4 ¢ 4yBCTBUTENbHBLIMM BXOA4AaMN N3MEPEHUSA TOKa, TO eCTb C NJaTown
«Tls» (cM. Pasgen => «2.5.2 TIs — nnaTa n3MepeHns TOKoB pa3bl N MaJibiX TOKOB
3aMblKaHUS Ha 3eMJII0»), @ HE CO CTaHAAPTHOW MJIaTON N3MEPEHUS TOKa YyTEeYKUN Ha
3eMito.
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4 IneMeHTbl 3alnThbl

4.1.2.2.4 YKa3aHus no HacTpomke

4.1.2.2.4 YKazaHuA Mo HaCTponkKe
[laHHOe yKa3aHne OTHOCUTCA TOJIbKO K HaCTPOoKKe onpenesieHns HanpaBaeHus
3aMblKaHNA Ha 3eMJI0 B KOMIMEHCUPOBaHHbIX ceTax. NoapobHoe onncaHmne ocobbix
HaCTpoOeK 3alWnTbl (MOpOroBoe 3Ha4YeHNe, Tanmepbl U T. A4.) CM. B F1aBe 0 3aliuTe oT

MaKCUMaJZIbHOro TOKa Ha 3eMJ1to (L|> «4.11 ToK Ha 3eMJIl0 — 3aluTa OT MaKCMMaJIbHOIo
TOKa 3aMblKaHMA Ha 3emto [S0N/G, 51IN/G, 67N/G]»).

OnpepnesnieHne HanpaBJIeHUs1 3aMblKaHUs Ha 3eMJ1I0 meTonoM cos(f) — metTon,
onpegenernuns 3lo nam n 3U0 (m3mepeHo) (Mo MOLLHOCTH)

Tok yTeuyku Ha 3eMio 310 u3M nsmepsetcs Ha 4°M nameputensHoMm Bxoae CT C MOMOLLbIO
TpaHCcOpPMaTOPOB TOKA HYJIEBOW NMOCefoBaTeNbHOCTM, a 3HavYeHne 3UO n3mepseTcs Ha

4°M y3mepuTenbHoM Bxoae TH yepe3 coeanHeEHNE NO CXeMe Pa3oOMKHYTOro
TpeyronabHuKa.

BonnaownTe B BeTBb MeHto [CucTlap / HanpaeneHne / O6wunn].

* Bbibepute ons namepeHns Toka 3aMblKaHUA Ha 3eMJII0 METO[ onpenesieHuns
HanpaBneHus cos(f):

«KOHTP. M3M. Harp. TOKa Ha 3eMJs1t0» = «Ccos(¢) »

e BbibepuTe 019 NCNOJIb30BaHUA N3MEPEHHOE Hanps>XXeHne HenTpanu:
«WcToy 3UD» = «n3MmepeHo»

BonawnTe B BeTBb MeHto [CucTMap / HanpaeneHue / Mo mowHocTH].

¢ Heobxononmo byaeT HaCcTpoMTb BbiBpaHHbIN MeTOA onpeneneHns HanpasnerHus. Mpu
3TOM 3Ha4YeHns HacTpoek ByayT 3aBUCeTb OT 06/1aCTU NPUMEHEHUNS YCTPONCTBA, U
rnosib3oBaTesto Heobxoanumo byaeTt onpenennuTb UX CamoMy.
«MuH. 3U0»
«t(MuH. 3U0)»
«UI3M. MUH. TOKa Ha 3eMJ10»

e Kpome Toro, Mo>KHO ByieT CKOppeKTUPOoBaTb OrpaHNYMBatoOLWNE YT bl
«W3m. npea. yr/ia Toka Ha 3emMsi0 A1»

«W3m. npea. yria ToKka Ha 3eMJs1t0 A2»

Mocne 3Toro B cjlydae 3aMblKaHUA Ha 3eMJIt0 HanpasaeHue byaeT onpenesneHo n
oTobparkeHO Ha aKkpaHe [PaboTa / OTobparkeHne cocTosaHma / 3aw].

Ons ncnonb3oBaHUA pesysbTaTa onpeaeneHns HanpaBJieHNs B COMEeTaHUN C 3J1IEMEHTOM
TOKOBOW 3alNTbl OT 3aMblKaHMM Ha 3emJsio «3lo[n]» noTpebyoTca A0NONHUTESbHbIE
HaCTPOMKMN.

BonawuTe B BeTBb MeHI0 [[MnaHnp_ ycTp_l.

e Bko4ynuTe OOUH U3 3/1IeMEeHTOB 3alUnTbl OT 3aMblKaHUA Ha 3€MJ1I0 B HY>KHOM
HanpaBJieHnn:

«3lo[n] . Pexx_» = «Bnepen» nin

«3lo[n] . Pexx_» = «peBepcC»
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4 SneMeHTbl 3alnThbl
4.1.2.2.4 YKa3zaHuns rno HacTpounke

e EC/M 3N1€eMeHT 3alWmThl OT 3aMblKaHUM Ha 3emiio ByaeT paboTaTb TONBKO Kak
KOHTpONbHasA pyHKUMS (TO ecTb 6e3 obLLero aBapumnHOro curHana, obuiero
OTKJIIOYEHNA N KOMaHAbl OTK0YEeHUS), TO Heobxoanmo byaeT 3agaTh Cnegyowyto
HaCTPOMKY:

«3lo[n] . TonbKo HabawgeHne» = «ga»
BonanTte B BeTBb MeHIo0 [[Mapam_ 3awmnTel / Habop 1...4 / I-3aw_/ 3lo[n]].

e Bkno4ynTe aneMeHT U Bbl6epI/ITe B Ka4eCcTBe BXOOHOIro CUrHana pe3synbTaT
nimMepeHnsa HanpaBieHNA 3aMblKaHUA Ha 3€MJILO:

«DYHKUNSA» = «aKT_»
* «3] UCTOY» = «N3MEPEHO» NN
«3] UCTOY» = «4YBCTBUTENIbHOE N3MEpPEeHne»
* 3ajanNTe NOpOroBoe 3Ha4YeHNe TOKa U BPEMS 3a0EPXKKN:
«3lo>» nnn
«IGSs>»
«t»

NmeliTe B BUAY, YTO BpeMs 3allep>XKn cpabaTbiBaHUSA 3/1eMEHTA 3alMTbl OT 3aMblKaHUS
Ha 3eMJilo 0o6aBNSETCS KO BpEMEHM 3aepPXKKN onpeliesieHns HanpaBJ/ieHns.
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4 DneMeHTbl 3alnThI
4.1.3 BNOKNPOBKU

4.1.3 BnokupoBku

YCTponCcTBO CHabXXeHO PYHKUNSAMN KPaTKOBPEMEHHOW N NOCTOSIHHOW BIOKMPOBKK BCEN
CUCTEMBI 3aWNTbl NN OTAEJIbHbLIX CTYNEHEN 3alUUThI.

Y6enuTech, 4TO BJIOKMPOBKN HE HapYLLAKT JIOFUKY paboTbl CUCTEMbI N He
MPeacTaBsSOT OMNAacHOCTM ANS NepcoHana n obopyanoBaHus.

Y6eanTech, YTO Bbl HE OTKJIOHYUIM OLUNGOYHO KaKyo-1Mb0 3alUTHYI0 (YHKLNIO,
KOTOopas A0JKHa 6blTb BKJIlOYEHA B COOTBETCTBUN C KOHUENUMen paboTbl CUCTEMBI.

MocTrosHHas 610KkupoBKa
BKJIlOYEHNE U BbIK/IKOYEHNE BCEX 3aLLUNTHBIX (DYHKLNA CUCTEMBI
C noMoLLbio MOAYNSA «3all» MOXXHO MOJIHOCTbIO BKAOYNTL WM OTKAOYNTb 3aLLUUTHYIO

hyHKUMIO YCTponCcTBa. 3aganTe ana napametpa [Mapam_ 3awmTel / Thob_nap_ 3aw,_/
3aw] «PyHKUMA» 3HAYEHME «aKT_» WU «HeaKT_» C MOMOLLbI0O MOAY /IS «3all»,

3allnTa BKJIOYAETCA, TONIbKO eC/iv B Moaye «3al» ANS NnapameTpa «@yHKLUMS» 3alaHo
3HAYEHNE «aKT_», TO €CTb MPY 3HAaYEHUN NapameTpa «PyHKLUMA» = «HEAKT » QYHKLUN
3aWmnTbl paboTaTk He ByayT. B 3TOM ciyyae yCTpPoOMCTBO He ByaeT 3aliniaTh
KOMMOHEHTbI CXEMBbI.

BkJitoHeHUE U BbIK/IIOYEHWE MoAY e

Kaxxablii MOAY b MOXXHO BKJIIOYNTb U BbIKJIOYNTL (6eccpoyHo). [ns 3Toro Heob6xoammo
3afaTb 415 NapameTpa «DyHKLMS» COOTBETCTBYIOLLEro MOAYS 3HAYEHNE «aKT _» Uaun
«HEaKT ».

[TocToAHHas akTBauusl Win feakTUBaLusa KOMaHabl OTK/II0YEeHUS CTyrneHn 3aunThbl

KoMaHa OTK/Il0YeHUS BbIK/OYATENA LEenu KaXKAon U3 CTyrneHen 3amnTbl MoXeT 6bITb
3ab610KkMpoBaHa NocTosiHHO. C 3TOW Uenblo Ansa napaMmeTpa «6aKKoMOTK1» HEO6X0AUMO
3a4aTb 3HAaYEHUNE «aKT ».

BpemeHHasa 6s10kupoBKa
BpemeHHas 6/10KUpOoBKa 3aLUNThI YCTPOWCTBA M0 CUrHa1y

C noMoLLbio MOAY NS «3all» MOXHO BpeMeHHO 3ab10KMpoBaTh 3aLUUTHYIO PYHKLMIO
yCTPONCTBa Nogayvyen curHasa. 9To Npu yCaoBUKN, YTO paspelleHa BHeLwWHAA 610KMpoBKa
Monynsa: «BHbK @HK» = «aKT_». Kpome Toro, Heo6xoammo npenBapuTesibHO Ha3Ha4YnTb
COOTBETCTBYOLWNIN CUrHaN BJIOKMPOBKU N3 CINCKa Ha3HavyeHnn. Moaoyne byneTt
3ab/10KMpOBaH B TeYEHMe BCEro BPEMEHU, MOKa curHan 6,10kMpoBkn ByneT akTMBEH.

Ecnn mopynb «3aw» 3abn1okmpoBaH, PyHKLNA 3ainTel paboTaTb He byaeT. MNoka
curHan 610KMPOBKM aKTUBEH, YCTPOMCTBO HE ByOeT 3alMilaTh HUKAKME KOMIMOHEHTHI.

BpEMEHHaFI 6/70Kl/lpOBKa MoAayJisa 3alnTbl Ha3Ha4YeHNeM akKTUBHOIo CUrHasia
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4 neMeHTbl 3almnThbl
4.1.3 BNOKNPOBKU

* N5 BKOYEHNA BPEMEHHO BJIOKMPOBKM MOAY NS 3alUUTbI ANa napaMmeTpa «BHBIK
®HK« Moayna HeobxoAMMo 3a4aTh 3HavYeHNe «akT_». CucTemMa BbloaeT
paspeLllatoliee cooblieHne: «ITOT MOAYb MOXKET ObiTb 3a6/IOKMPOBAH».

* MapameTpy «BHbK1» nnn «BHB/IK2» 13 rpynnbl o6 Mx napameTpos Heobxoammo
Ha3Ha4YNTb CUrHaN. BIOKMPOBKa CTAaHOBUTCSH aKTUBHOM TO/IbLKO €C/IN Ha3Ha4YeHHbIN
CUrHaN aKTUBEH.

BpemeHHas 6J'IOKI/IpOBKa KOMaHAbl OTKJIIOYeHUA CTyrneHn 3allnTbl HasHavYeHnem
AdKTUBHOIo CUrHasiaa

KoMaHpAa oTkNo4YeHns ntoboro moayna 3awmTbl MOXXET 6biTb 3a6/10KMpOBaHa BHELWHUM
CUrHasnoM. B 3TOM Crly4yae «BHELIHWA» He O3Ha4YaeT, YTO CUrHan NoCTynaeT He TOMbKO OT
APYrnx 31e€MeHTOB, HAX0OALLNXCA BHE YCTPONCTBA HO U OT APYrnx MoAynen yCTponcTBa.
B kayecTBe cMrHanoB 6J0KMPOBKU MOTYT NCMOJIb30BAaThCS HE TOSIbKO AENCTBUTENbHbIE
BHELUHME CUrHanbl (Takme Kak COCTOSHME LUMPOBOro BXoAa), HO TakXXe CUrHanbl,
BblbpaHHbIe N3 «Cnncka Ha3HaAYEeHUN».

o 1nA BKAOYEHNSA BpeMEHHON BNIOKMPOBKM MOAYA 3aWMThl A4 NnapameTpa «BHbIk
KomOTK/1 ®HK» Moaynsa HeobxoaMMo 3afaTh 3Ha4YeHMe «akT_». CucTema BblgaeT
pa3pelwatoLiee coobuieHne: «<KoMaHOa OTKIIOYEHNS 3TOM CTyNeHn MoXXeT BbiTb
3abnoknpoBaHa».

¢ B rpynne obuwmx napaMeTpoB 3alnTbl HEOOX0AMMO AOMNOJIHNTENbHO BbIBpaTh 13
CMUCKa Ha3HaAYeHUI CMMHaN N Ha3Ha4YUTb ero napameTpy «Bubak KomOTka». Ecnn
BbIOpPaHHbIA CUTHaN akTUBUPOBAH, TO BpeMeHHas 6J10KMPOBKa CTaHOBUTCS
AKTUBHOW.
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4.1.3.1 BbnokupoBka KOMaHAbl OTKJIOYEHUSA

Bnokup_ oTkn

4 SneMeHTbl 3alnThbl

4.1.3.1 bnoKnpoBKa KOMaH bl OTKJIIOHEHUSA

GeneralProt_Y02

Ha3B = Bce 610KMpyeMble MOLY /N

3au .
Bak KomOTkn

HeakT_

aKT_

Hass .
BnkKomOTKAN

HeakT_

aKT_

3au .
BHBEAKKOMOTKA

HeT NpucBe_

1..n_Cnnc_HasH_

3auy .
BHBNKKOMOTKA®PHK

HeakT_

aKT_

Hass .
BHBAK KOMOTKA ®HK

[=1] 3aly . bak KoMOTkA
L]
3aw . BHBik KomOTkn
32
3aw, . BHBak KomOTKkA-Bx
=1

HeakT_

aKT_

o]

Hass .
BHBAK KOoMOTKA

HeT NpucBe_

1..n_Cnnc_Ha3H_

HasB.Biik KoMOTKn @

Ha3s.BHBAK KoMOTKA

Ha3B.BHBAK KoMOTKA-Bx

Puc. 72: AKTUBaUNA N feakTUBaUnsa KOMaHabl OTKJIIOYEHNS MoA4yJiAa 3allnTbl
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Released

4 DneMeHTbl 3aLnThI
4.1.3.2 BpeMeHHOoe BKJIOYEHUNE, BbIKI0YeHEe N 6/10KMPOBKa DYHKLNA 3alUnThl

4.1.3.2 BpemMeHHOe BKJIlOYeHMue, BbiKJ/loYeHue n 6/10KupoBKa (pyHKUUA 3aLLLUTbI

CﬂeD,YIOIJJ,aﬂ cXeMa OTHOCUTCA KO BCEM 3alLINTHbLIM 3J1eMeHTaM, 3a UCKTIIDHEHNEM TEX,
ANna KOTOPbIX HMXXE npencTtaBJZieHa CXeMa OJ1d KOHKPETHbIX Mo,u,yne|7|.

BNoK-Ku GeneralProt_Y03

Ha3B = Bce 610knpyemMble Moaynu

YacToTa HaxoAUTCs B Npeaenax HopMaJsibHOro Arana3oHa. (*)(**) —
&
Cm_ anarpammy: 3auy,
3all. aKT_
O (Moaynb obLeit 3amnTbl He OTKOYeH uan 610KnpoBaH) Hase . aKT
: ==(2)
2
Hass .
DyHKLUMNA o
HeaKT_ —
aKT_
Hass .
BHBAK ®HK
HeaKT_
aKT_ [e] Ha3s . BHBNK
Hass .
BHBAK1
HeT n
pnes_ Has3s . BHBAK1-Bx
1..n_Cnuc_ Ha3H_
Hass .
BHBAK2 =1
HeT Npucs
pace_ Hass . BHBAK2-Bx
1..n_Cnnc_HasH_
(*) Ecnn yacToTa BbIMAET 3a Npenesbl HOpMasbHOro AMana3oHa, 6yayT 3ab/0KMpoBaHbI BCe

3JIEMEHTbI 3aLMTbl, KOTOPbIE NCMOJIb3YIOT OCHOBHbIE 3HAYEHUSA WX 3HAYEHUS 3-1
rapMOHMKW. DNeMEeHTbI 3aLWMTbl, UCNOJb3ylowme 3HavYeHns CK3, oCcTaHyTCA aKTUBHbLIMU.
CM. rnaBy «LLUIMPOKNIA YaCTOTHbIA AMana3oH».

(**) 9TO OTHOCUTCHA TOJIbKO K nMpubopam C hyHKLMEN N3MEPEHNS LUMPOKOIrO YaCTOTHOrO
AnanasoHa.
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Released

4 IneMeHTbI 3alUnThbl

4.1.3.3 BktoyeHue, BbIKOYeHME 1 610KMpOBKa Moayien ha3HOro Toka

4.1.3.3 BkJlo4YeHue, BbiKJIlO4YEeHue U 6J10KupoBka Mmoaynen ¢pasHoOro Toka

DYHKLUNN 3aWMTbl MO TOKY MOTYT ObITb 3a6/10KMPOBaHbl MOCTOSAHHO («PYHKLMS» =
«HEeaKT_») UNn BPpEMEHHO He TOJIbKO JIto6bIM CUrHaNOM 6JIOKMPOBKN M3 CNNCKA

Ha3Ha4YeHun, HO N «0BpaTHOMN BNOKUPOBKON».

Bnok-ku (**)

Pdoc_Y01

Hase = I[1]...[n]

YacToTa HaxoAnTCS B NpefAeniax HopMasibHOro Anana3soHa.(*)(**)

Cm_ anarpammy: 3auy
3all. akT_
@ (Mopynb obLuelt 3aWnTbl He OTKIOYEH Uan 610KMpoBaH)

Hass .

UOrpaHuny &
HeakT_

]

= |

Hass .
M3mep. cxem KOHTP.

HeakT_

aKT_

Hass .
DyHKLUNA

HeakT_

aKT_

Hass .
BHBAK DHK

HeakT_

aKT_

=]

HasBs . akT_
4

Ha3s . BHBSK

Hass .
BHBAK1

HeT NpucB_

1..n_Cnnc_ Ha3H_

Ha3s . BHBAK1-Bx

Hass .
BHBAK2

HeT NpucB_

\
=

1..n_Cnnc_ Ha3H_

Ha3s . BHBAK2-Bx

Hass .
BH peB 610K hyHK

HeakT_

HasB . BH peB 610K

Hass .
BH peB 6710k

HeT Npuce_

1..n_Cnnc_Ha3H_

Ha3B . BH peB 610k-Bx

(*) Ecnu vyacToTa BbIAAET 3a Npenesibl HOPMaJibHOro Anana3oHa, 6yayT 3ab10KMpoOBaHbl BCe
3/1IeMeHThbl 3alMThbl, KOTOPbIE NCMOJIb3YIOT OCHOBHbIE 3HAYeHNA UK 3Ha4YeHNs 3-1
rapMOHUKWN. D1eMeHThbl 3alWNThl, NCMOJIb3YloLwmne 3HavyeHnsa CK3, oCTaHyTCS aKTUBHbIMN.

CM. rnaBy «LLMPOKNIA HaCTOTHbLIN Anana3oH».

(**) ITO OTHOCUTCSA TOJIbKO K npubopam c hyHKLUMNEN NIMEPEHNS LLUMPOKOrO YaCTOTHOrO
OnanasoHa.
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Released

4 neMeHTbl 3alnThbl
4.1.3.4 BkNtoYeHue, BbIKtOYEeHME 1 610KMPOBKa MoAYJIeN 3alLMThl OT TOKa YTEYKWN Ha 3eMJIt0

4.1.3.4 BkKJlO4YeHMue, BbiKJIlO4YEeHUe U 6JIOKUpOBKa MoAayJied 3alUuTbl OT TOKA YTe4YKM Ha
3eMio
OYHKUUM 3aWNTbl N0 TOKY 3a3emMaeHns MoryT 6biTb 3a6/10KMpOBaHbl MOCTOSAHHO

(«DPYHKUMSA» = «HEAKT_») NI BPEMEHHO He TOJIbKO Nt06biM CUrHasnoMm 610KMPOBKU 13
CMMCKa Ha3Ha4YeHUn, Ho N «obpaTHON 6JIOKMPOBKON».
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Released

4 IneMeHTbI 3alnThbl

4.1.3.4 BkntoyeHue, BbiK/lOHeHME 1 6NOKMPOBKa MOAYJIEN 3alMUThl OT TOKa YTEYKMN Ha 3eMJIi0

Bnok-Ku (**) Edoc_YO1
Hass = 3lo[1]...[n]

YacToTa HaxoanUTCcA B N Jlax HOpMaabHOro Anana3soHa.(*)(**) &

Cm_ gnarpammy: 3auy
3al. akT_
@ (Moaynb obLuelt 3alnTbl He OTKJI0YEH 1A 610KMpPOBaH)

Ha3s .
VX Bk
?‘
HeakKT,
= Ha3B . aKkT_
aKT_ J O @
Hass .
Beibop UX

n3MepeHo
paccynTaHo

T

Ha3ss .
3mep. cxem KOHTPp.

HeakT_

aKT_

Hass .
DyHKLUNA

HeakT_

Has3Bs . BHBsK

aKT_

Hass .
BHBK ®HK

HeakT_

aKT_ &

Hass .
BHBAK1

HeT NpucB_

Ha3s . BHBK1-Bx

1..n_Cnnc_HasH_

Hass .
BHBAK2

HEeT NpUCB_

v
=

Ha3Bs . BHBAK2-Bx

1..n_Cnnc_ Ha3H_

Hass .
BH peB 610K hyHK

HeakT_

aKT &
= ’_I Ha3B . BH peB 6110k

Hass .
BH peB 610k

HeT NpucB_

Hass . BH peB 610K-Bx

1..n_Cnnc_HasH_

(*) Ecnn yacToTa BbINAET 3a Npenesbl HOpMasbHOro AMana3oHa, 6yayT 3ab/0KMpoBaHbLI BCe
3/1€MEHTbI 3alNTbl, KOTOPbIE NCMOJb3YIOT OCHOBHbIE 3HAYEHUS UKW 3HAYEHNSA 3-1
rapMOHUKN. DNEMEHTbI 3alNTbl, UCMOJb3yoWme 3HavYeHnss CK3, oCcTaHyTCH aKTUBHbIMU.
CM. rnaBy «LLMPOKNIA YaCTOTHbLIN ANaNa3oH».

(**) 3T0 OTHOCUTCSH TOJIbKO K nMpubopaM ¢ hpyHKLUMEN N3MEPEHNS LUMPOKOr0 YaCcTOTHOrO
OnanasoHa.
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Released

4 neMeHTbl 3alnThbl
4.1.3.5 BktoyeHue, BbIKtOYeHMEe 1 610KMpoBKa 3aWmThl Q->&V<

4.1.3.5 BkJjiloueHue, BbiKJIlO4HEHUE U 6J1I0KMpOBKa 3aWwmThbl Q->&V<

Bnok-ku Q->&U< (**) Qu_Yo1

YacToTa HaxoauMTCA B Npeaenax HopMasibHOro gnanasoHa.(*)(**)

CM_ gnarpammy: 3auy,
3aL. akT_
O (Moay”nb obLeit 3alWnTbl He OTKJI0YEH U 6710KNPOBaH)
1

Q>&U<. J Q->&U< . aKT_ .
N3mep. cxem KOHTP.

HeakT_

ng

.
|

Q->&U<.
DyHKUMA

HeakT_

aKT_

Q->&U< .
BHBAK ®HK

HeakT_

Q->&U< . BHBK

2]

aKT_

Q->&U< .
BHBAK1

HeT NMpucs_ Q->&U< . BHBnk1-Bx
1..n_Cnunc_ Ha3H_

Q->&U< .
BHBAK2

I\
=

HeT NpucB_
1..n_Cnnc_Ha3H_

Q->&U< . BHBnk2-Bx

(*) Ecnn yacToTa BbIAeT 3a Npenesibl HOpMasibHOro Anana3oHa, 6yayT 3ab6/10KMpoBaHbl BCe
3JIEMEHTbI 3al1Tbl, KOTOPbIE NCMOJIb3YIOT OCHOBHbIE 3HAYEHUS UNN 3HAYEHUS 3-1
rapMOHMKW. DNIEMEHTbI 3aLMTbl, UCNOJb3ytowme 3HavYeHns CK3, oCcTaHyTCA aKTUBHbLIMU.
CM. rnaBy «LLUIMPOKNIA YaCTOTHbLIA AManasoH».

(**) ITO OTHOCUTCHA TOJIbKO K nMpubopam C hyHKLMEN N3MEPEHNS LUMPOKOIrO YaCTOTHOrO
AnanasoHa.
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Released

4 IneMeHTbI 3alnThbl

4.1.3.6 BknioyeHue, BbiktO4eHME 1 610KMpOBKa AnddepeHumanbHON 3awmnThl Ga3HOro Toka 1 HEOrPaHUYEeHHOWN

anddepeHLnanbHON TOKOBOM 3aLLUNTbI C MOBbILLUEHHON YCTaHOBKOW

BknoyeHue, BbiKJlOYeHue u 6n1okupoBka aucddepeHumanbHON 3aWmTbl PpasHoOro

4.1.3.6
TOKa U HeorpaHuiyeHHou auddepeHunanbLHON TOKOBOW 3aLUUTbI C NOBbILUEHHOMW
YCTaHOBKOM
Brnok-kn 1d_Y01
Ha3s = Id, IdH
Mprem

d yZaneHHoro ycTponcTep

HTepdeiic 3aLmnTbl CBA3MN

Q Ha3B . aKT_ (C yAaneHHoro ycTponcTsa)
4R

Q Cm_ gnarpammy: 3aLy,
1R
3aul . BBeAeHa (C yaasieHHOro ycTponcTea)

CBA3b B HOpMe

CM_ anarpammy: 3auy
3all. aKT

1 —
(Mofynb obLen 3aWuThl He OTKIIKYEH UAN 6NIOKUPOBaH)

Hass .
DyHKLUMA

HeakT_

aKT_

Hass .
BHBAK PHK

HeakT_

& Ha3B . akT_
i ®

Mepenava

K| yZaneHHOMyY yCTPOMNCTH]

— HTephelnc 3aLnTbl CBA3

K yAangHHOMY YCTPOMCTBY: Ha3B . akT_ O
4R

Hass . BHBK

=]

aKT_

Hass .
BHBAK1

HeT Npuce_

Ha3s . BHBK1-Bx

1..n_Cnuc_ Ha3H_

Hass .
BHBAK2

HeT NpucB_

v
.

HasB . BHBnk2-Bx

1..n_Cnuc_ Ha3H_

Hass .
BH peB 6710k hyHK

HeakT_

aKT_ ’;I

HasB . BH peB 610K

Hass .
BH peB 610k

HeT NpucB_

Ha3B . BH peB 6710K-Bx

1..n_Cnuc_ Ha3H_
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Released

4 neMeHTbl 3alnThbl

4.2 BHyTpeHHee coeuHeHne

4.2

BHyTpeHHee coeauHeHue

Onsa yctponcte HighPROTEC 6b1510 pa3paboTaHO HECKOIbKO HOBEMLLUMX 3/1IEMEHTOB
3alWnThl. B €BA3M € BO3pacTaloLlen posbio pacnpeaesieHHbIX 3HEPropecypcoB 3aWmTa
BHYTPEHHUX COeANHEHU CTAaHOBUTCS BCe bonee n 6onee Ba>kHoW. HoBbIN
YCOBEPLUEHCTBOBaHHbIN MaKeT 3alUNTHbIX PYHKLUNIA BKIOYaeT B cebs BCe 3alNTHbIE
3/1IEMEHTbI OJ19 BHYTPEHHNX coeanHeHnn. MakeT [OCTYyrMeH B MeHI0 [BHyTpeHHee
coegunHeHnel.

Mcnonb3oBaHMe 3TUX 3aLLMTHbIE 31IEMEHTbI ABAAETCA rMbKum. C nomMoLlbto HaCTpoekK
napaMeTpoB OHUN MOryT ObITb NErko alanTunpoBaHbl O4J14 Pa3/IN4HbIX MeXAYHapPOOAHbIX U
MeCTHbIX KOOOB 3HeproceTu.

Danee cnepyet 0630pe 3TOro MeHto. NogpobHee 06 3TNX 3aWNTHLIX SN1EMEHTAM CM. B
COOTBETCTBYIOLMX rNaBax.

MeHo BHYyTPEHHUX COEANHEHWI BK/IOYAET B cebs caenyroLmne KOMMNOHEHTHI.

MooMeHIo C asieMeHTaMun pacuenieHnsa cetu. B 3aBUCMMOCTM OT KOL0B SHeproceTu,
KOTOpble cnenyeT y4nTbiBaTb, obsA3zaTenbHbIMKU (MK 3a|'|peLLl,eHHbIMI/I) ABNAKOTCA
pa3sinyHbIE 3/IEMEHThI pacuenjeHnsa ceTn. B 3TOM MeHI0 MOXXHO MOJTy4YnTb O0CTYN K
cneaywouine sanieMeHTaM pacuensieHna ceTn:

« ROCOF (df/dt) (cM. rnaBy o 3awuTe no YactoTe, > «4.20 f — yacToTa [810/U, 78,
81R]»). OTOT 3/1eMeHT aHa/orn4yeH 31eEMEHTY 3aWNTbl HaCcTOThbl, 3HAYEHNE KOTOPOro
B NJI@aHNPOBaHNM YCTPOMNCTBa yCTaHOBJIeHO Kak df/dt.

« CMelleHMe BekTopa (AenbTa dhu) (CM. rnaBy o 3alimTe no YyactoTe, 9> «4.20 f —
yacToTa [810/U, 78, 81R]»). 3TOT 3n1EMEHT aHaNIOrNYEH 3JIEMEHTY 3alNThI
4aCTOTbl, 3HAYEHNE KOTOPOro B MNJaHUPOBaHUN YCTPONCTBA YCTAaHOBNIEHO Kak delta
phi.

* Pr(cm. rnaBy O 3alluTe MOLLHOCTW). TOT 3/IEMEHT aHasIorn4yeH 3J1eMeHTY 3allnThbl
MOLWHOCTHU, 3Ha4YeHNne KOTOPOro B nNJiaHMpoBaHn yCTpOIZCTBa YCTAHOBJIEHO KakK Pr>.

* Qr (cM. rnasy o 3aWMUTe MOLHOCTN). DTOT 3/IEMEHT aHaJIOrNYeH 3NEeMEHTY 3aLmThbl
MOLLHOCTW, 3Ha4YeHNe KOTOPOro B MJIaHMPOBaHUW YCTPONCTBA YCTAaHOBJIEHO KakK
Qr>.

e [INCTaHUMOHHOE OTKJIloYEHME (CM. pa3aen > «4.27 3aBUCKMOe BbIKJIOYEHKE
(ybaneHHoe)»).

MogmeHo Ansg paboTbl NPY MOHMXXEHHOM Hanps»XeHun (cM. rnasy o PrH, <> «4.26 PMH
— paboTa Npu NOHMXXEHHOM Hanps>xeHuun [27(t)]»).

MoameHto 3awnTbl Q->&V< (cM. rnaBy o Q->&V<, > «4.23 Q->&U< — PeakTuvBHas
MOLLHOCTb/3alnTa OT MOHUKEHHOr0 HaMNPs>XXeHNs»).

MogMeHI0 CMHXPOHM3aUMK (CM. r1aBy O CUHXPOHU3aL KUK, => «4.22 CuHx — npoeepka
CUHXPOHM3auUnn [25]»).

KpoMe Toro, yCTpOMCTBO TakXe npeanaraeT apyrve yHKUUN 0a58 CUCTEM C
MOHMXXEHHbIM HaMPS>XEHUEM, CPean KOTOpPLIX HabnaeHne 3a Ka4eCTBOM Hamnps>XeHus,
OCHOBaHHOEe Ha n3MepeHve 10-MNHYTHOro cpefiHEKBAAPATUYHOIO CKOJIbXKEHUA. (CM.
rnaBy O 3alUTe Mo HanpshkeHuto, <> «4.18 V — 3awmTa no HanpsxeHwuo [27,59]»).
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Released

4 SneMeHTbl 3alUnThbl

4.3 |ld — puddepeHumnanbHas 3awmTa ha3oBoro Toka

4.3 Id — audpdepeHumnanbHan s3awmTta PasoBoOro Toka

Moaynb anddepeHunanbHOM 3aWnTbl Pa30BOro Toka «ld» nmeet cneayowne
3alWNTHbIE pyHKUKKM no ANSI.

* ANSI 87L

* ANSI 87T

YcTaHoBKa napameTpa
(NoKanbHbIN 1 yaaneHHbIN)

| (NOKanNbHbIi)

McpLva

HighPROTEC N

S — OnNTOBOJIOKHO (CBSI3b CUCTEMBI)

BapuaHT ynaneHHoro goctyna
Bce rio OB kabesito (04HOTUMHBIE NHTEPEHEVICHI CBSA3U CUCTEMb! 3aLLUNThI)

30|-Iaanb||7| TpaHcgopmaTop (becnnaTHas onuusa)

Kabenb nnn noasecHas MMHMA

([0 24 KM B 3aBUCUMOCTM OT KavecTea OB)

Puc. 73:  ObLyee onucaHue npuHunna angpoepeHunanbHOU 3aLlnTbl JINHNN.

OuddepeHumanbHyo 3alUnTy AMHUKM obecnevynBatoT ABaA 3aLLUUTHBLIX YCTPOMCTBA,
KOHTpoONMpYyioLme da3Hble TOKM Ha Ka)I0M KOHLLE JIMHUW 1 MoAaep XVBatoLLne Mexay
coboin CBA3b Yepe3s BblAeNEeHHbIN NHTepdenc NPoToKoa CBA3MN CUCTEMbI 3aLLUTHI

ProtCom.

OrpomMHoe 3Ha4vYeHue ans obecneyenns anddepeHunanbHON 3aWNTbl JUHUN UMEIOT

MOCTOSIHHAs AOCTYMHOCTb U cTabunbHoe KavyecTBo cBaA3n ProtCom. MoaTomy

NoAKJOYEeHNE NOCTOSSHHO KOHTpoaupyeTcs. Mpun obHapyXeHUn Hey10BIeTBOPUTENIbHOIO

I
I
e — — e — — — — — — — — ]

1d_Z01

cocTosHusa cBsa3nm ProtCom gudpdepeHymnanbHas 3awmTta AMHUN (B YaCTHOCTW OMUCAHHbIN

3[1eCb MOAYJb 3aWKThl «ld») HeMeasieHHo 610KNPYyeTCs 10 BOCCTAaHOBJIEHUS

nogkatoyeHuns. NMockonbkKy NpuHUMn guddepeHumnaibHON 3aWnTbl ha30BOro ToKa

OCHOBbIBAETCA Ha paboTe ABYX YCTPONCTB, COCTAaBASLWNX «Napy», AuddepeHunanbHas

3aWwmTa a30BOro Toka Bcerna 61okmpyeTca c o6enx CTOpPOH, Kak ToNbKo ntobas 13
cTopoH byneT 3abnoknpoBaHa, HanpmMMep, C UCMoJib30BaHMEM BHeLLHEN BJIOKNPOBKM.

BapuaHT npuMeHeHunsa 1 (kabenb/nnHuns):

auddepeHumanbHo-pasHan 3awMTa Kabenen n nuHun — 87L
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4 SneMeHTbl 3alnThbl

4.3 |d — gudphepeHumanbHas 3aWwmTa )a3oBoOro Toka

244

B
IAoCH. w1 w2 IBOCH.
> TTA > < 'I_I'Bho « I
IA;J,onw LIB,uon.
YcTp_ < > YcTtp_
A a B
Id Id
16 16
Is Is
16 16

1d_z04

3afanTe cnegyolmMini napaMeTp naaHMpoBaHna paboTbl Ha 060MX 3aLLUTHbLIX
ycTponcteax: [MnaHup_ ycTp | «TpaHCHopM . PeEXUM» = «-»

3HayeHne HOMUHAJIbHOro ToKa TpaHchopMaTopa In cnefyeT Ucnofb3oBaTh B KaYyecTBe
OMopHOro 3HavyeHus Toka lb guddepeHunanbHoM 3aWnTbl AMHUK. OBbIYHO Ha 060mXx
KOHLL@X UCMOJIb3YTCA OAHOTUMHbIE TPaHCHOPMaTOPbl (ha3HOro TOKa, YTOObI
cobnopganoch cnepyiolee paBeHCTBO:

Ib = TTA neps. = TTB neps..

Ecnn B oTAesIbHbIX C/lydasaXx UCNOJb3YIOTCA TpaHCOpMaTOpbl TOKa C pa3HbIMU
3Ha4YeHnaMn HOMNHa/IbHOIo NeEpPBMYHOro ToKa, TO ONOpHoOe 3Ha4eHne Ib Toka cnenyert
YCTaHOBUTb A4 obenx CTOpPOH. O6bI4HO Bbl6|/|paeTC$| TOK C 60/1ee BbICOKMM 3Ha4YeHneM.

Onsa Kakgoro U3 gByx yCTPOWCTB, UCnosb3ysa napameTp [CuctlMap / O6wme HacTponkunl
«OropHoe 3Ha4yeHue Ib», HeobxoaAnMO yCTaHOBUTb, Kakoe YCTPONCTBO —
«TTNIoKanbHbIN» NN «TTYQaneHHbIn» — ByaeT NCNoJIb30BaTb OMNOPHOE 3Ha4YeHUA TOKa
Ib kak onopHoe.

Mpumep.

Ecnn HOMUHaNbHbIN NEpPBUYHBIA TOK TT Ha noAcTaHUuK B ¢ TpaHchopmMaToOpoM TOKa
TTB (1000:1) BbiLlle, 4eM HOMUHAJIbHbIN NEPBUYHBLIA TOK TT Ha NnoAcTaHuUum A ¢
TpaHchopMaTopoMm Toka TTA (800:1), onopHoe 3Ha4vYeHne Toka |Ib bypeT onpenenaTbcs
no Toky TT noacTtaHuum B, To ecTb 6ynet 1000 A.

Onsa 3alMTHOro YCTPOMCTBA Ha NoAcCTaHuumM A Heob6xoaMMO BbINMOJIHUTL CledytoLline
HACTPONKM:

[CucTNap / Obwme HacTponkn] «OrnopHoe 3HavyeHne Ib» = «TTYaaneHHbINn»]
[CucTtMap / TTJlokanbHbIN] «TT neps» = 800 A

[CucTtMNap / TTYaaneHHbii] «TT neps» = 1000 A

Ons 3aWMTHOro YCTPOMNCTBA Ha NoacTaHuum B Heobxoanmo BbIMONHUTL Ceaytoume
HaCTPOWKMU:

[CucTMap / O6bwimne HacTponkn] «OnopHoe 3HavyeHue Ib» = «TTJIoKanbHbIN»]
[CucTtNap / TTJlokanbHbIn] «TT neps» = 1000 A
[CncTMap / TTYmaneHHwin] «TT neps» = 800 A

B ypaBHeHMAX B nocsaenyowem onnmcaHnm BCTpevarnTcsa cMMBObl «W1» n «W2»,
KoTopble 06bIYHO NCMOMb3YTCS 418 0603HavYeHnsa AByX 06MOTOK TpaHCchopMaTopa.
OOHaKo 3Tu ypaBHeHUs nogonayT v Ans BapuvaHTa npuMmeHeHus 1 (1. e. 6e3
TpaHcgopMaTopa), ecsin B IMHNW YCTAHOBJIEH «BUPTYasibHbIN TpaHchopMaTop» C
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Puc. 74:

Released
4 JnemMeHTbl 3aWKnThl
4.3 |ld — puddepeHumnanbHas 3awmTa a3oBoro Toka

BEKTOpPHOW rpynnoin YyO v yC/I0BHbIM KO3 HNLMNEHTOM TpaHCchopMaLnUn HanpsXXeHns
W1:w2 =1:1.

| |
(noKanbHbIN) (yBaneHHsbIn)

aluMTHoe yCcTponcTBo 3ajumMTHOE yCTpONCTBO

87L 87L

1d_202

NHTepdenc 3awmnTbl CBA3M

ANSI 871 — angpepeHumnanbHas 3alumta JIMHUMN.

HeobxopoumMblie HAaCTPOMKHU

MpumedaHme 1. Ons 06oux 3alMTHbIX YCTPOWCTB CeayeT NnoacoeauHnUTb BXoa Toka X3,
MOAKJ/IIOYNTb ONTOBOJIOKOHHbIE Kabenun K pazbeMamM X102 n HaCTpoUTb NHTepdEeNc
MPOTOKOJIa CBA3U cUCTeMbl 3anThl «3aLw.Cs.».

B obliem, cnenywouime napamMmeTpbl 060UX YCTPOUCTB AOJIKHbI UMETb OJINHAKOBLIE
3HaYeHus.

YCTaHOBUTE pPeXUM 3alUUThI:
[MnaHup_ycTp ] «TpaHCHopM . PEXUM» = «-»

3afanTe napamMeTpbl AugdepeHUnanbHOM 3aWMTel B BETBU MeHIo [Mapam_ 3awmThl /
Habop x / Andd 3aw].

lMpumedyaHne 2. Ona napamMeTpoB AOMOJIHUTENbHON CTabuansaunm nyTeMm BpeMeHHbIX
orpaHUYeHnin Ha OCHOBE rapMoHUK (cM. => «4.3.6 OrpaHuyeHre Npy NepexoaHbIX
npoueccax»): [Mapam_ 3awmThl / Habop x / Audd 3aw / 1d] «CTtab H2», «CTab H4»,
«CTab H5» MOXXHO 3a/laTb 3HaYEeHNE «HeaKT_», eCJIN TOJIbKO He 0XKUOAeTCH, YTO OHU
notpebytoTcs.

lMpumeyvaHme 3. NMpNHATOE HanpaB/ieHVe NoKa3aHo Ha PUCYHKeE.
lMpumedaHue 4. TIpn NCNosib30BaHNN OPYrnx 3Ha4eHUn HOMUHAJIbHOr0 NEPBUYHOIO TOKA
COOTBETCTBYHOLIME HACTPONKN Heobxoammo 6yaoeT BbIMONHUTL B MeHto [CucTlap /

Obwme HacTponkun] «OropHoe 3HavyeHue Ib» (3HadeHne |b pekomeHayeTCca onpenensaTb
no nokasatento TT C HaUBLICLLUNM 3HAa4YEeHNEM HOMUHAJIBHOIr0 TOKa).

BapuaHT npuMeHeHuns 2 (kabenb/NINHNA c TpaHchopMaTopoM):

anddepeHumanbHan 3aWmTa 30HaNbHOro TpaHccgopMmaTopa, yCTaHOBJIEHHOIO B
30He 3awnTtbl — 87T
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4 3neMeHTbl 3alnNThbl
4.3 |d — gudpdhepeHumanbHas 3awmTa )a3oBoro Toka

A B
IAOCH.
oA w1
IAgon. ¢
YcTp_ <
A

Id Id

16 16
Is Is
16 16

Id_Z05

3apanTe cnegyolmMini napaMeTp naaHMpoBaHna paboTbl Ha 06O0MX 3aLLUTHbLIX
ycTponcteax: [MnaHup_ycTp_] «TpaHCpopM . PeXXxum» = «NCr»

B 3TOM BapmaHTe NPUMEHEHUSA B JIMHUN NCMONb3YETCA A0MNOJIHUTENbHbIN
TpaHchopMaTop, KOTOPbIN ABIAETCA OCHOBHbIM 06BHEKTOM 3aLLMThl. 3a ONOPHOE
3Ha4veHuMe Toka |b Tenepb NpMHNMaETCA He OAHO M3 3HAa4YeHU TOKa TpaHcdopMaTopa,
YKa3aHHbIX B NaCropTe, @ HOMMUHaNbHbLIM TOK TpaHcdopMaTopa (3HaYeHne KOTOporo
BblYMCAETCA Ha OCHOBE HOMMHANLHOW (PUKCMPYEMON MOLLHOCTN N HOMUHAJIbHOIO
Hanps>XxeHns obMoTKwN).

Ons opudpdepeHunanbHo-asHon 3awnTbl (87T) B Ka4ecTBe OMOPHOr0 UCMOJIb3YETCH TOK
B 06MoTKe W1 (nepBnyHas obMoTKa), MO3TOMY OMopHoe 3HayYeHne Toka lb Tenepb
paBHSETCSt HOMUHaNbHOMY TOKY B 06MoTKe W1 TpaHcdopmaTopa.

Ona auddepeHunanbHOM TOKOBOW 3alWUThl OT 3aMblKkaH Ha 3emto (87N, 64REF)
OMNopHOe 3Ha4vyeHne Toka |lb paBHAETCA HOMUHaIbHOMY 3HAYEeHUIO TOKa B ToM 0BMOTKe, K
KOTOPOM NPUMEHSETCH AaHHbIN BapuaHT 3awmnTbl (06MoTka W1 nnn W2).

[Ons KaXkaoro n3 AByxX yCTPONCTB, UCMONb3ya napameTp [CuctMap / TpaHcd ] «CTopoHa
N3MEPUTESIbHOV CUCTEMbI», CnenyeT BbibpaTb 06MOTKY TpaHchopmMaTopa («W1» nau
«W2»), K KOTOPOI MOAKIOYEHO 3aLLMTHOE YCTPONCTBO.

¥ Mpumep.

O6MoTka W1 (nmepBunYHasa) KOHTPOJIMPYETCS 3alUTHBIM YCTPOMCTBOM Ha NOACTaHUMN A,
o6MoTka W2 (BTOpUYHAsA) KOHTPOAMPYETCS 3alUUTHbIM YCTPONCTBOM Ha noacTaHuum B.

[ns 3aWMTHOro YCTPONCTBA Ha NnoAcTaHuum A Heo6XoAMMO BbIMOJHUTL CleayloLine
HaCTPOWNKMU:

[CucTtNap / TpaHcoh ] «CTOpOHa U3MEPUTESIbHON CUCTEMbI» = «W1»

HacTpounky TT cnefyeT oCyLleCcTBAATb TakK Xe, KakK ONUCbIBaeTCA Bbllle A1 BAapuaHTa
npuMmeHeHns 1.

[Ons 3aWMTHOro YCTPOMNCTBA Ha NoacTaHumm B Heobxoanmo BbINOAHUTL cAeaytoume
HaCTPOMKMN:

[CucTtMap / TpaHcoh ] «CTOpOHa N3MepPUTESIbHON CUCTEMBbI» = «W2»

HacTporky TT cnefyeT oCyLWeCcTBAATb TakK Xe, Kak ON1cbiBaeTCa Bbille AJ19 BapuaHTa
npuMmeHeHusa 1.

246 MCDLV4 MCDLV4-3.7-RU-MAN



Puc. 75:

Released

4 SneMeHTbI 3alnThbl

4.3 |d — puddepeHumnanbHas 3awmTa ha3oBoro Toka

| |
(NnoKanbHbIN) (yBaneHHsbln)

- (0 i o

3 wel 3

alunMTHOe yCTpOonCTBO 3ajuMTHOE yCTpOnCTBO

87L 87L

WNHTepdenc 3awmnTbl CBA3N kel

ANSI 87L/87T — angepeHumnaabHasa 3amnta JINHUN C 30HasIbHbIM TPaHCphopMaTopoM

Heo6xonuMbie HacCTPOWKM

MpumevaHme 1. Ana obonx 3alMTHBLIX YCTPOWCTB ciieayeT noAcoeaAnHNUTb BXO4 TOKa X3,
MOOKJIIOYNTb OMTOBOJIOKOHHbIE Kabenn kK pazbeMam X102 n HacTpouTb MHTEpdenc
MPOTOKOJIa CBA3U CUCTEMbI 3aLlnThl «3aL.Cs.».

B obuiem, cnepytoume napamMmeTpbl 060UX YCTPOWUCTB A0SIXKHbI UMETb OMHAKOBbIE
3HaYeHus.

[Mnannp_ycTp_l «TpaHChopM . PEXXxum» = «ncn»
3apanTe napaMeTpbl y4acTka Ana TpaHcdopmaTopa B BeTBU MeHo [CucTtlap / TpaHcd ]

3aganTe napaMeTpbl AN depeHLnanbHON 3alUnThl B BETBU MeHIo [[MapaM_ 3awnThbl /
Habop x / Andd 3aw].

lMpumedyaHne 2. Ons napaMeTpPoB rapMOHMKN N 0BHapy>XeHWs HacblweHus TT, Hanpumep,
[Mapam_ 3awmTel / Habop x / Oudd 3awy / Id] «CTab H2», «CTab H4», «CTab H5» MoXXHO
3aaTb 3HAYEHME «aKT_», eCJIN TOJNIbKO OHM UCMONb3YIOTCA A8 anddepeHunanbHo-
ha3HoOM 3aWNThI.

lMpumeyvaHme 3. NMpNHATOE HanpaBsieHVe NoKa3aHo Ha PUCYHKeE.

CnepnyeT yKa3aTb, Ha KaKol CTOpOHe TpaHchopMaTopa ByayT BbIMNOJIHATLCA N3MEPEHUS.
CTopoHYy MOXHO BbibpaTb B MeHto [CucTMap / TpaHcd ] «CTopoHa n3MepuTesbHOM
CUCTEMBI»:

* «W1» (nepsBnyHas obmoTkKa)

« «W2» (BTOpM4YHas obMoTKa)

Pe3epBHas 3aluuTa
B npuHunne, cywecTByeT ABe cTpaTerum obecnevyeHns pe3epBHON 3aLLNThI.

* Pe3epBHble (hyHKLNN 3aLLMTbl NOCTOSIHHO BKJIOYEHbI, T. €. paboTatloT napasienbHo
C hyHKLUMen andcepeHumnanbHON 3aWmnTbl TUHUN.

* Pe3epBHble (hyHKUUM 3aLUNTLI BKJIIOYAIOTCA, KaK TOJIbKO KAa4eCTBO CBA3UN CUCTEMBI
3alLMTbl OKaXKeTCa HeAoCTaTO4YHbIM (3TO 3HAYUT, 4TO, MNOKa YCTPOMCTBO
andhepeHumnanbHoOnM 3aWwnTbl IMHUK paboTaeT HOpMasibHO, pe3epBHble hYHKLNN
ocTatoTca 3abNOKNpoBaHHbIMN).

Onsa peanusauunm ctpaternm 1 Heobxognmble pe3epBHble QYHKLMK (Kak NpaBuo,
3alKnTy OT nMeperpyskun no Toky, HanpuMmep, ANSI 50, 51, 51Q, 51V, 67) chepyeT
HaCTPOUTb KaK 06bI4HO, T. €. HE3aBUCUMO OT AU HEPEHLNANbLHON 3alWMThbl JIMHUN,
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Released

4 neMeHTbl 3alnThbl

4.3 |d — gudphepeHumanbHas 3awmTa )a3oBoro Toka

MoapobHoe onncaHme npouenyp NPMBOAUTCS B COOTBETCTBYIOLLMX r1aBax A4aHHOMo
pykoBoacTBa. MiHaye roeops, 0cobbix HACTPOEK UM OENCTBUN, CBA3AHHbIX C
obecnevyeHnem gnddepeHLnanbHON 3aWNTbl, HE CYyLLLECTBYET.

Onsa Kaxaon pyHKUMN 3aMThl Bcerga obecneymBaeTcss 4OCTYNHOCTb ABYX
He3aBUCMMbIX BXOA0B 6J10KMPOBKU. [T03TOMY CTpaTerunio 2 MOXXHO peasin3oBbiBaTb,
Ha3Ha4YMB BbIXOAHOW cMrHan «3aly.Ce. . CBA3b B HOpMe» (CM. rnaBy «3allnTa CBA3M»,
<> «3.9 ProtCom — NpoTOKON CBSA3M CUCTEMbI 3aLLUTbI») BXOAY BIIOKUPOBKN HYXHOWA
pe3epBHON (PpyHKLNN 3aMTbl. Kak TONbKO Ka4eCTBO CBA3M CUCTEMbI 3alLNThI OKaXKeTCs
HeLOoCTaTO4YHbIM, curHan «3aw.C. . CBSA3b B HOpMe» ByeT aBTOMaTUYeCKM
cbpacbiBaTbCs, CHUMas, TakuM obpa3om, 61O0KMPOBKY pe3epBHOM YHKLMN 3aLUUTI.

Mpumep peannsaumu cTpaTerum 2 NpuBOANTCS Ha creaytowen cxeme. Ecnn moaynb
«3aw,.Cs.» ABASAOWNNACA OCHOBHbIM B cucTeme anddepeHunanbHon 3amTbl, 06HapyXnTt
npobnemsl C Nepenayenn gaHHbIX, MOAYNb AnddepeHunanbHO-Pa3HON 3anTbl «Id»
6yneT aBTOMaTMYEeCKM 3a6/10KMPOBaH.

I'A\OCH.
A >
| o TTa
ycTp. - : Y N YcTp_
A B
3aw.Cs.
_|Eease B HOpMg T | ABapuiiHas cuctema
3aWnThl (Neperpyska

pe3epBHOro pesie Mo ToKy)

Id Pacripes_
. BHBAKl | ... o IS

Tpes Tpes

OoTkn I [ 6] Otkn

KomOTKn  fem-! KomOTKn ==l

Id_Z06

Mpn NOBTOPHOM 3amnycke YCTPONCTBA 3alMThbl MPOTOKON CBA3U «3all.CB.» BKIOYaeTCs
4yepes HeCKOJ/IbKO CEKYH[ MocJie BKJIOYEHNSI YCTPONCTBA 3allNThbl, MO3TOMY B 3TO BpeMst
aKTMBHbIM ByleT pe3epBHbI MOAY/b 3alUUTLI OT NEeperpy3Kun rno Toky.

CumMBOJIbI
[JaHHble CMMBOJIbI NCMOJb3YIOTCSA B NOC/EAYIOWEM ONNCAaHNW MPUHLUMOB OTKJIIOYEHNS
andpepeHunanbHo-pasHOM 3aWmnThI.
CvumMmBON OObBbsACHeHue
SN HomMunHanbHas MOLWHOCTDL 3almwaeMoro obbekTa (Hanpnmep, reHepaTopa Nan
TpaHcdhopMaTopa).
UL HoMuHanbHoe Hamps>XeHne 3awmuwaemMmoro obbLekTa (HanpuMmep, reHepaTopa).
ULL,wi HomunHanbHoe Hanps>keHne obMoTku W1 (BbiICOKOBOIbTHOM, BH)
TpaHchopmMaTopa.
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CumMmBoOn
UL, w2
TToch., w1
Tr,uon.,Wl
-I_I-OCH.,WZ

Tr,uon.,WZ
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Released

4 SneMeHTbl 3alnThbl

4.3 |ld — puddepeHumnanbHas 3awmTa ha3oBoro Toka

Ob6bACHeHue

HomunHanbHoe Hanpsi>xeHne obMoTku W3 (HM3koBosbTHOM, HH) TpaHcdopmaTopa.
HoMuHanbHbIN NepBUYHLIA TOK B 06MoTke W1 TpaHcopMaTopa TOKa.
HoOMWHanbHbIN BTOPUYHBLIA TOK B 06MOTKe W1 TpaHchopMaTopa TOKa.
HoMuHanbHbIN NepBUYHLIA TOK B 06MoTKe W2 TpaHcdopMaTopa ToKa.
HOMWHanNbHbIN BTOPUYHBLIA TOK B 06MOTKe W2 TpaHchopMaTopa TOKa.

Ba30BbIf TOK (3aBUCUT OT KOHTEKCTA; Kak NpaBunJio, 3TO HOMWHa/IbHbIN TOK
3almuaemoro obbekTa, HanpuMmep, reHepaTopa Uan TpaHchopmaTopa).

Ba3oBbIN NN HOMUHaNbLHLIA TOK B 06MoTKe W1 TpaHcdopmaTopa.
Ba30BbIf NN HOMUHANbHLIA TOK B 06MoTke W2 TpaHcdhopMaTopa.

HekoMneHcnpoBaHHbIe ha30pbl MEPBUYHOIO TOKa Ha COOTBETCTBYIOLLLEN CTOPOHE.

HekoMneHcrpoBaHHble ha30pbl BTOPUYHOIO TOKa B COOTBETCTBYHOLWEN 06MOTKe
(W1 nnn W2).
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Released

4 SneMeHTbl 3alnThbl
4.3.1 KpnBas oTKJIl04eHNs

4.3.1 KpuBas oTKNio4YeHus

1d/16
IdH Oman oTkn
Id>>
Id Avwan oTkn
Id[ls2] f------——————————————————————
ld[Is1] 4+ -—————

|
Is/16

Id_z07

Is1= 2-16 Is2=10-16

Puc. 76:  KpuBble OTKJHOYEHNSA 3aLUNTHbLIX pyHKUMN «Id» (06nacTb cuHero yseta) n «ldH»
(obnacTb KpaCcHOro yBeTa).

[anee npuBoAsTCA onpeneneHns CUMBOJIOB Ha KPUBOW OTKJIIOYEHUS.

ObnacTb cnHero LBeTa, AMNanasoH OTKJIIYEHUS 3aLLNTHON PyHKLMUN «Id»
nokasaHHas B > Puc. 76:
(peyb npget o gnddepeHumnanbHOM 3almTe pa3o0BOro Toka,
KOTOpas onNuCbIBaeTCH B 3TON r1aBe).

ObnacTb KpacHOro LBeTa, Anana3oH OTKJIIDYEHUSA 3aWnTHON hyHKUMK «IdH»

nokasaHHas B > Puc. 76:
Peyb noeT o HeorpaHnyeHHoW anddepeHUnanbHON TOKOBOW
3alUMTe C BbICOKOW YCTaBKOW, KOTOPasa ONMCbIBAeTCH B
pasgene > «4.4 IdH — HeorpaHnyeHHas
anddepeHumnanbHaa TOKOBas 3aliMTa C BbICOKOW YCTaBKOM».
OTa 3alWmnTHaa PyHKLNA paboTaeT HE3aBMCMMO OT DYHKLIMK
«ld» (n HacTpanBaTb ee HeobXxoaAnuMO OTAEeSIbHO), HO O
MOJSIHOThI NpeACTaB/IEHHbIX CBEOEHNN Ha rpadnukKe NoKasaHbl
o06a Anana3oHa OTKJIIOYEHUS.

CooTBeTCTBYytOLLEE NOPOroBOe 3HAYEHME HACTPONKMN Id>> cMm.
B pa3fgene —=> «4.4 1dH — HeorpaHu4eHHas
anddepeHUmnanbHas TOKOBas 3allMTa C BbICOKON YCTaBKOW».

3TO 3HAYMT, 4TO 06bIYHO ycTponcTBo MCDLV4 BkAtoYaeTcs,

KaK TOJIbKO Napa 3Ha4vYeHnn auddpepeHumnanbHoro Toka lg n
TOPMO3HOI0 TOKa lg OKa>KeTcs B 30He CMHEero UaM KpacHoro
LuBeTa.

gl = [I"w1 + 1"w2| OcHoBHOWN gndhepeHLManbHbIA TOK.
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lIs| = 0.5-I"w1 — I"w2|

ldo = ld(Iso)
[l4,minl = ld,min
ls1

la1 = la(ls1)

ls2

la2 = 14(Is2)
K1, K2

MCDLV4-3.7-RU-MAN

Released

4 IneMeHTbl 3alnThbl

4.3.1 KpuBas oTKJIO4eHUs

OCHOBHOW TOPMO3HOWN TOK.

OH Tak>)Xe Ha3blBAa€TCA CKBO3HbIM TOKOM HOpPMaJlbHOW
Harpy3ku n BHeWwHux cboes.

NcxonHaa ToYKa CTaTUYECKOM XapaKTEPUCTUKU OTKIIOHEHUS
npu lsg = 0.

MNapameTp ana HacTponku: [Mapam_ 3awmnThl / Habop 1...4 /
Ondd 3aw / 1d] «Id(1s0)»

MuHMManbHbIN AnddepeHLnanbHbIN TOK,
MaclTabnpoBaHHbIN No 6a30BOMYy TOKY Ip.

MNapameTp ana HacTponku: [Mapam_ 3awmnThl / Habop 1...4 /
Ondd 3aw / 1d] «Id min»

C y4eTOM [@aHHOr0 3Ha4YeHMst HACTPOWKM COOTBETCTBYOLLIEE
3HaYeHue Ha ocu I ByaeT cneayoLwmnMm:

I _ Id,min B IdO
s0,0 — Kl

To4yka nssnoma KpI/IBOIZ CTaTU4YeCcKon XapaKTeEPUCTUNKN
OTKJIIOHEHUA.

MNapameTp ana HacTponku: [Mapam_ 3awmnThl / Habop 1...4 /
Oudd 3aw / 1d] «Is1x»

Toyka n3s10Ma KPMBOW CTAaTUYECKOWN XapaKTePUCTUKM
OTKJOYEHUS Npu lg7.

MNapameTp ana HacTponku: [Mapam_ 3awmnThl / Habop 1...4 /
Ondd 3aw / Id] «/d(Is1)»

To4yka nssnoma KpI/IBOIZ CTaTU4YeCcKon XapaKTeEPUCTUNKN
OTKJIIOHEHUA.

MNapameTp ana HacTponku: [Mapam_ 3awmnThl / Habop 1...4 /
Ondd 3aw / Id] «Is2»

3HayeHne CTaTUYECKON XapaKTEePUCTUKM OTKAOYEHUS Mpu lgo.

MNapameTp ana HacTponku: [Mapam_ 3awmnThl / Habop 1...4 /
Ondd 3aw / Id] «/d(Is2)»

YrnoBble KO3PPUUMNEHTbI 018 OBYX COOTBETCTBYOLLNX
Yy4aCTKOB YKJIOHa paboyen Kpnson.

OHW BbIMUCNAIOTCA C YH4€TOM 3adaHHbIX 3Ha4YeHUNn
napaMeTpoB, KaK NMNoKa3aHO gaJiee.

— Idl 'IdO
Kl B Isl
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4 3neMeHTbl 3aWnNThbl
4.3.1 KpnBas oTKJIl04eHNs

I,-1
K, = d2 dl
2 ISZ'Isl

g MEHHbI TOPMO3HOM TOK (CM. puC. nc. ,

d(H,m) Bpeme OPMO3HOW TOK (C c. k5> Puc. 77)
npencTaBnsoWwmin cobo HacTpamBaeMmoe KpaTHoe 6a3oBoro
TOoKa lp.

I "

1"w1, "w2 CooTBeTCTBYIOLWME KOMMEHCUPOBaHHbIE (Da30Bble BEKTOPbI
BTOPWYHOIro TOKa, MaclwTabnpoBaHHbIe MO NOCTYMalOLWMUM Ha
3awmiaemMbii 06 bEeKT HEKOMMNEHCUPOBAHHbLIM (Da30BbIM
BEKTOPAM TOKa OCHOBHOW ha3bl lpri, w1 ¥ lpri, w2-

Taknum obpasoM, MaTEMATUYECKU XapaKTEPUCTUKY OTKIOHEeHUs anddepeHumnanbHON
3aWNTbl NPOLLEHTHOr0 OrpaHnYeHns a3sbl MOXKHO BbIPa3nTb Kak co4eTaHue Tpex 30H
OTKJIIOHEeHUS.

e Onals < lsmin = Is1*(lg,min—!a0) / (lg1—Iq0):

Iy = Ig i + d(H, m)

e Onalsmin = 1Is <ls1:

(g1 -Tgo) - Is
Isl

Iy=1,+ + d(H, m)

° D,J'Iﬂ IS = Isl:

(IdZ-Id]') ° (IS-ISI)
ISZ'Isl

Iy=1Ig4+ +d(H, m)

Mpwn HopMabHbIX YCIOBUAX AN HEPEHLNanbHbIN TOK O0JDKeH BbiTb HUXe |y, min. Mpn

BHyTpeHHeM cboe anddepeHumnasabHbIi TOK NPEBLICUT TOPMO3HOM TOK, YTO NPUBEAET K
OTKJIOYEHNIO.
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Released

4 SneMeHTbI 3alUnThbl

4.3.1.1 3agaHne KpUBOM OTKJTIOYEHUS

3apaHue KPpUBOM OTKJIIOYEHUs

ld, min IBNSETCH MUHMMasbHLIM AnddhepeHLnanbHbIM TOKOM, KPaTHO

MacwTabnpoBaHHbLIM Mo 6a30BOMYy TOKY B Lienax audgepeHumnanbHoOn 3aWmnThl C
hba30BbIM OrpaHNYEHNEM OTKJIIOHEHUS, KOTOpPas AO0J/KHa BbiTb yCTaHOB/IEHa Ha OCHOBE
cTaTuyeckom ownbkn (6e3 owmnbkm Harpy3km, Toka HaMarHM4YMBaHMA TpaHcopMaTopa 1
N3MepeHunsa WyMa Lenu).

K1 v Ky gBASAOTCA OrpaHNYnMBatoWLMMmM yraoBbiMn Ko puumeHTaMmu, KoTopble
onpepensaTca HacTporkamm lg(lsp), lg(ls1) 1 lg(ls2) cnenyowmm obpasom:

0 0 0 0
| Id[l Ich _IdEI IcOD |

Icl

K1=

0 0 0 0
| Id[l ICZD _IdEI Ich |

0 0
DICZ _Icl 0

K,

Bce napamMeTpbl TOKa Bbipa)kaloTCsA Kak KpaTHble 3HavyeHusa 6a3oBoro Toka (lp). ba3oBbli

TOK PaCCHUTbIBaAETCA BHYTPEHHUMIN CpeacTtBaMm ncxooa m3 HOMWHaJIbHOW MOLLHOCTU "
Hanpsa>XeHunsa 3allnuiaemMoro obbekTa, YKa3aHHbIX B MEHIO NapaMeTpoB y4aCTKa.

Mpn Hann4nm 30HasLHOIro TpaHcopMaTopa A1 HACTPOMKN XapaKTepUCTUK
OTKJIl0YeHNs ha3oBon AuddepeHLnanbHON 3alnTel IMHUK 87 criefyeT NCNOoJIb30BaTb
BbIOpPaHHbLI HOMUHAJIbHBLIN TOK TT, nnu lp wi.

3Ha4veHunsa napameTpos Iy (Isg), Iq (Is1) 1 lg (Is2) HacTpamBaloTCA coraacHoO NpUBEOEHHbIM
hanee npouenypam.

* Ncnonb3ynTe lg (Isg) B Ka4yecTBe MMHMMasbHOroO anddepeHLnarbHOro Toka
OTKJII0YEHUSA (HaYasbHas TOYKa XapaKTePUCTUKN OTKIIIOYEHNA HaxoauTca npu IsO =
0).

¢ BbibepuTte yrnosoi koagpdunumeHT K1 (06b14HO 50%).

* PaccuntanTe 3HaveHune g (ls1), ncnonbsys lg (lsg) 1 Ki:
lg (Is1) = lg (Isp) + ls1-K7.

* BbibepuTe yranoson koahpumumneHT Ky (06b14HO 100%).

e PaccumTtanTe 3HaveHune lq (ls2), ncnonb3ys lg (Is1) n Ky:

lg (Is2) = lg (Is1) + (Is2-1s1)-K2.
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4 SneMeHTbl 3alnThbl
4.3.2 KomneHcauuns gasopa

4.3.2 KoMmneHcauusa c¢pasopa

Heobxoanmmo NOMHUTL: [laHHbIe 3TOro pasaesa NpUMeHUMbI, TOJIbKO eC/in B
ondgdepeHLmanbHON 30He MMeeTCsa TpaHcdopmaTop.

[dnsa KomneHcauum )a3opoB ONOPHOW CTOPOHOWN ABASETCA NiaTa niMmepeHus toka W1.

KomneHcauunsa a3HbliXx TOKOB ha3opa BbIMOJIHAETCS aBTOMaTUYeCKM 1 BKJIOYaeT B cebs
KOPPEKTUPOBKN aMNANTY bl 1 ha3 Ha OCHOBE MapaMeTpoB yYacTKa.

KoMneHCMpOoOBaHHbIA ha30p BTOPMYHOIO TOKA Ha cTopoHe W2, NpUTOM 4TO B KayecTBe
3ajatoLLen ncnosbsyetcsa obmoTka W1, MOXXHO Bblpa3nTb cieaylowmm obpasom.

UL w2 TTocnwz KoMneHcaums BennynHbi.
e
Urpwifl +lep_otB § TTocu wi !

= BTt2

KomneHcauusa yrna, npu
KoTopoun napamMeTp Tphase Shift(n)
npencTtaenasieT cobomn
KOMMJIEKCHbIA MHOXUTEJb KakK
cneacTBMe HaCTPOMKN
BEKTOPHOM rpynmnbl
TpaHchopmMmaTopa.

_I B2 = T(I)a30BbII71 cmBur(n) _I BT2
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4 SneMeHTbI 3alnThbl

4.3.3 PaccornacosaHue TT

4.3.3 PaccornacosaHue TT

Heobxoanmmo NOMHUTL: [laHHbIe 3TOro pasaesa NpUMEHUMbI, TONIbKO eC/in B
ondgdepeHLmanbHON 30He MMeeTcsa TpaHcdopmaTop.

Hn oounH 13 hakTOPOB COrJlacoBaHUA aMrJINTY L HEe O0JIKEH MpeBbilwaTb 3HavyeHune 10.

_ TTOCH.,WI
' kTTl = W =10
n
_ TTOCH.,WZ
krry = —J5% <10

CoOTHOLWEHVE MeXxay MaKCMMalslbHbIM U BTOPbIM MO BeJINYMHE KO3 duumeHTamMm
COrjlacoBaHUA aMManTy 4 He OOJIDKHO NpeBbIlWwaTh 3HaYyeHue 3.
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4 neMeHTbl 3alnThbl
4.3.4 ®a3oBas KoMMNeHcauuns

4.3.4 da3zoBaa KOMNeHcauus

Heobxoanmmo NOMHUTL: [laHHbIe 3TOro pasaesa NpUMeEHUMbI, TOJIbKO eC/in B
anddepeHunanbHoOm 30He UMeeTCs TpaHchopmaTop.

Mpwn pacyeTe ycTponcteoMm MCDLV4 ca3zoBon koMmneHcaumm obmoTka W1 npuHmMmaeTcs
Kak 3ajatlowasn. BekTopHas rpynmna 3aBUCUT OT HanpaBJsieHus HabnoaeHns.

Mpwn HacTporke napameTpa [CucTMap / TpaHchopm] «Casur ¢pa3» yKasblBaeTCAa yron
(kak KoahdunumeHT B 30°), Ha KOTOPbLIN CTOpoHa W2 oTCTaeT OT CTOopoHbl W1.

Tunosas Tabnunyka TpaHcgopmaTopa

XapaKTepucTuKK, ykasaHHble Ha TUMOBOW Tabinyke TpaHchopMaTopa (BeKTopHas
rpynna, TUn noakatoyeHns, Hanpumep, Yd7) Bcerfa oTHOCATCS K NepBUYHON o6MOTKe.

3apaHHasa nocnefoBaTenbHOCThL a3 [CucTlap / Obwme HacTponku] «Yepea ¢as»

NCNoJIb3yeTCs BHYTPEHHUMUN pecypcaMn Aaa (ha30BON KOMMEHCaunm, To eCTb npu
HacTpoKrKe rpynnbl COeANHEHNI MOXKHO He obpallaTb Ha Hee BHMMaHMe.
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4 IneMeHTbl 3alnThbl

4.3.5 YcTpaHeHMe Hy1eBOW NOCEe[0BaTEIbHOCTH

4.3.5 YcTpaHeHue HYy1IeBOM NOCJief0BaTeIbHOCTH

Heobxoanmmo NOMHUTL: [laHHble 3TOro pasaesa NpUMeEHUMbI, TOJIbKO eC/in B
anddepeHunanbHoOM 30He UMeeTCs TpaHchopmaTop.

TOKN Hy/1IeBOW MOCNe[0BaTE/IbHOCTM A0JIXKHbI ObITb YyCTpaHeHbl BO n3bexxaHue
OTKJIIO4YEHNS C NOMOLLbIO (ha3oBon AnddepeHLMasbHON 3aLlUNTbl B pe3yJsibTaTe BHELIHNX
cboes. 13-3a 3aMblKaHUI 3a 3eMJ1I0 TOK HYJIeBOW Nocne0BaTe/IbHOCTU UMeeTCs TOJ/IbKO
B To 06MOTKe TpaHcopmaTopa, HYy1IeBON NPOBOS KOTOPOW 3a3eMJIeH, HO B
He3a3eMJieHHON 06MOTKe OH OTCYTCTBYET. AuddepeHumasnbHbin TOK, BbiI3BaHHbIN
pa3nnyHbLIM 3a3eMJIeHeM ABYX KOHTYPOB 0O6MOTOK, MPUBOAUT K HapYyLLUEHUIO
HOpMaJibHOW paboTbl AnddepeHUnanbHON 3alWnTbl, €C/iM 3TOT TOK NpeaBapuTEesIbHO He
CKOMMeHCMpOoBaH (oTBeneH). [N 3alNTHOro yCTponcTBa He TpebyeTcs, 4Tobbl TOKMK
HyJIeBOW NocnefoBaTesIbHOCTUN YCTPaHAIUCh BHeWwHe. OHM TakXXe aBTOMaTU4Yecku
YCTPaHATCA BHYTPEHHE B COOTBETCTBUM C NapameTpamn yvacTka «WI1 Coen /3azems_»
n «W2 Coen_/3azemn_».

Iw1” =1lwi — lo,w1

Iw2” = lw2 — lo,w2
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4 SDneMeHTbl 3aLnThI
4.3.6 OrpaHu4yeHuve rnpu nepexonHbiX npoweccax

4.3.6 OrpaHuyeHue Nnpu nepexoaHbiX npoueccax
BpeMeHHoe OorpaHn4YeHune

3almMTHOE YCTPONCTBO TaKXe nMeeT PyHKLMI0O BPEMEHHOIO OrpaHNYeHNs 04
nocnepytouwero obecneyeHns andcdepeHumanbHON 3aWnTbl OFrPaHNYEHHOro NpoLeHTa
(hasbl OT rapMOHMK 1 NPOYUX NMEPEXOAHbIX MPOLLECCOB, TakKMX Kak HacbilweHue TT.
BpemeHHoe orpaHuyeHune, ecav BKJK4YeHo, npubasnseT K o6LemMy orpaHU4eHunto
KOHCTaHTy d (H, m).

B rpachnyeckom Bbipa)KeHUn KpBas CTAaTUYECKOro OTKJIIOYEHUS BPEMEHHO MOBbILLAETCSA

Ha d (H, m), npn 3TOM 4YyBCTBUTEJIbHOCTb PYHKUUN anddepeHLnasibHON 3aWnThbl
CHUXKaeTcs.

A

Id/16

Ouan oTkn

77777 Id[Is1]

Id min’ —=
Id[Is0]" —¢~~ o] Iduana3oH ctabunusauum
—————————— s
Id min — !
1d[1s0] —¢=~" ;
| \ -
Isl = 2:16 Is2 = 10-16 Is/16

Id_Z17

Puc. 77: BpemeHHOe ANHAMWYECKOE MOBbILLUEHNE CTAaTUYECKUX XapaKTEPUCTUK OTKJIIOHYEHUS.

MepexoaHblie NpoLecchl MOryT BbIThb BbI3BaHbl B CNEAYIOWMX CyYasX.
* [psaAmMoe BKOYeHMEe TpaHchopMaTopa (3chdekT bpocka).

* MHoyumpoBaHHOe nepepacnpeneneHme 6pocka Toka BCeaCcTBUE BKJIIOYEHNS
cocenHero TpaHcgopmaTopa.

e HacbiweHune TT.

BpemMeHHoe orpaHnyeHne MoXeT BbiTb BbI3BaHO B C/IeAYHOLMNX CyYasiX.

 Tpurrep 2°% rapmonuku [Mapam_ 3awuTsl / Habop 1...4 / Oudd 3aw, / Id] «CTab H2»
«aKT_», a MPOLEHT 2°% rapMOHMKM MpeBbillaeT npeaesbHoe 3HaYeHue.

 Tpurrep 4°% rapmonunku [Mapam_ 3awuTsl / Habop 1...4 / Oudd 3aw, / Id] «CTab H4»
«aKT_», a MPOLEHT 4°% rapMOHMKM NpeBbIllaeT npeaesbHoe 3HaYeHue.
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4 IneMeHTbl 3alnThbl

4.3.6 OrpaHuyeHune npu nepexoHblx npoueccax

 Tpurrep 5°% rapmonunku [Mapam_ 3awuTsl / Habop 1...4 / Oudd 3aw, / Id] «CTab H5»
«aKT_», @ MPOLEHT 5°Y rapMOHMKM MpeBbIllaeT NpeaesbHoe 3HaYeHue.,

e Tpurrep HacbiweHna TT [Mapam_ 3awmTel / Habop 1...4 / Audd 3aw / 1d] «CTabu.
Hacbil. TT» «aKT_», N UMEeT MeCTO BHeLWHU cbon ¢ HacbiweHnem TT.

C nomoLubio NnapameTpa [MNapam_ 3awmnTsel / Habop 1...4 / Audd 3aw / 1d] «Kpoccb»
MO>XHO YKa3aTb, byayT M rapMOHNYECKUIN CUTHA UM HacbiweHne TT B Nnpegenax
o4HON ha3bl BPEMEHHO OrpaHNYeHbl TONLKO B Npeaesiax gaHHom a3kl nnn bygert
BbIMOJIHEHA NepeKkpecTHasa 61okmnpoBKa (B 3 da3zax).

OTcnexxnBaHune rapMOHHNYEeCKNX UCKa>keHun

3HayeHne BpeMeHHOro orpaHny4eHns npeactasnsaeT cobon kpaTHoe 6a30Boro Toka Ip.

MpoueHTHas fons 201, 407 1 504 F3pMOHUK MO OTHOLLEHMIO K 6a30BOMY TOKY MOXKET
Bbl3BaTb BPEMEHHOE OrpaHmnyeHune. Kaxkaas 3afeiicTBoBaHHas MYHKLUA OTKIOYEHNS
NPV BOSHUKHOBEHUW FrapMOHUK [O/KHa 6biTh BKJIOYEHA, @ NPOLEHTHAs L0/ FapMOHUKM
MO OTHOLUEHMIO K 6a30BOMY TOKY A0/>KHa MPEBbILLATbL 3aAaHHbIN Npeset.

Bonee Toro, yHKuMK cpabaTbiBaHNA Npu 200 |y 500 rapMoOHMKaX MOXHO HAaCTPOUTb
OTOENbHO C pPa3/IMYHbLIMU YPOBHAMMK cpabaTbiBaHUA ANS nNepexonHbixX («H2 YcT», «H5
YcT») n NoCTOoSAHHbIX («H2 CTa», «H5 CTa») rapMoHuK. NepexogHoe orpaHmnyeHue
aKTNBHO B Te4yeHne onpenesieHHoOro BpeMeHn «t-HeycT» C MOMEHTa BKJIIOYEHUS.
HacTpoliky cnefyeT BbINOJHUTbL COrJlaCHO OXXKMAAEMOW NPOA0/IKUTENbHOCTN Bpocka
Toka (IH2). Hanpumep, ona ocobbix BapuaHTOB NMPUMEHEHNSA, TakKMX Kak rpynna
aBTOTpaHCc(opMaToOpPOB, OHA MOXXET BapbUpoBaTbCA OT NpuMepHo 1 nodtun o 30 cekyHA.

MocToAHHOE rapMOHNYECKOe OrpaHNYeHne 0CTaeTCs aKTUBHbLIM MO UCTEeYeHNN TanMepa
«t-HeyCT», eC/IN TOJIbKO NPEeBbILLIEHO OAHO 13 NOPOroBbIX 3HAYEHUN A1 MOCTOAHHOIO
rapMOHNYECKOro nckaxxenms («H2 Crta», «H4 Cta», «H5 Cta»).

OTcne>xkuBaHme HacbiweHmnsa TT (ctabunumsauma npu HacbiLeHun TT)

Kpome TpurrepoB BPEMEHHOIO OrPaHNYEHNS FTAPMOHNK 3alNTHOE YCTPONCTBO MMeeT
APYryto pyHKUNo — cTabunusaunm npu HacbiweHun TT. B TeyeHne HeboNbLLOIO
NMPoOMeXXyTKa BpeMeHM Nocsie BKJIYEHUA HacbiweHua TT nocne Kaxkgoro rnepexona
yepes Hy1eBOW ypoBeHb TOKa TT nepepaeTt curHan 6e3 notepb KU3-3a HacbiWeHUs. B 3To
BpPEMSsI MOXKHO MPOBEPUTb HasIMyMe BHELIHEr0 NN BHYTpeHHero cbos. MNMpn BHeWwHeM
cboe nocne nepexofa 4Yepes HysieBOe 3HaYeHne CTabnnnsnpyowmn ToK yBeIM4YNBaETCS,
Torga Kak guddepeHumnanbHbIi TOK OCTaeTcs Ha Hyne. Mpn BHyTpeHHeM cboe nocne
rnepexoda 4Yepes HoJb YBENYMBAOTCHA 06a 3HaYeHus.

MCDLV4-3.7-RU-MAN MCDLV4 259



4 SneMeHTbl 3alnThbl

4.3.6 OrpaHu4yeHuve rnpu nepexonHbiX npoweccax

I'TA]

Released

w1

W2

/
/
°/

Bo3HuKHOBeHMe cbos

260

I [A]

Xapaktepuctuku Id v Is npu HacbileHnn Ha ctopoHe W1 TT nipu BHewHeM cboe.

0,01

0,04

0,05

Is=0,5-1IW1-1W2

Id=IW1+IW2

/

/

\ /
\

N/

/
N/

0,02

Ha4vano BpemMeHHOro nHTepBasna 6e3 HacblweHus

Hayano HacbiweHns

OTcyTCTBME HacbILEHMSA NOCe nepexona vyepes Honb: Is>0, 1d=0

HavanbHasa cTagusa HacbliweHus: ld>Is

C nomoubio PyHKLUNN CTabunmsaumnm oLueHMBaETCsA KaXk bl nepexon Yepes HoJlb, eCsin

0,05

obHapy>XeH BHelWHN cbon 1 cnegyeT 3anyCcTUTb WU NPOAJINTb BPEMEHHOE
orpaHnYyeHne, ecsin OHO Y>Ke BKJII0YEHO. ECin 0BHapyXNTCst BHYTPEHHMA COOM,

orpaHmn4yeHne cHMMaeTcsA. bbiBaeT, 4TO 1 3HavYeHue Id, 1 3Ha4YeHune |s yBenn4neaeTcCs

nocse AByxX nepeceyvyeHunin Hyis noapsa.

OrpaHunYeHne HUKOrga He 3anyckaeTcsa npu BHyTpeHHeM cboe, 1, cnefoBaTesbHoO, B
3TOM CJlyyae 3a4ep>XKN OTKJIIOYEHNS He nponcxoamnT. OgHaKo ecnm BHYTPeHHU cbon
BO3HWUKHET BCJIeACTBME BHELLUHErO U NpY 3TOM y>ke ByaeT 3anyLeHo orpaHnyeHune,

OTKJIOYEeHUe gnuddepeHumnanbHON 3alUThl MOXKET 3a4ep)XaTbCsa Ha 1-2 ynkna.

C nomolbto NapameTpa «b1ok. cTabui. Hackil. TT» KOPPEKTUPYEeTCS MakCUMasibHas
ONNTENbHOCTL CTabunmsaumn. Tanmep 3anyCckaeTcs, ecsiv BpeMeHHOoe OrpaHnyeHmne
BKJIlOYEHO cpabaTbiBaHMeM hyHKUMN cTabunmsauunmn. Mo ero nctevyeHun ctabunmsauyms
npekpaLlaeTcs He3aBUCUMO OT TOro, 06Hapy>XeHbl 1N BHeLWHne cbon. HacTpoiiky

AaHHOro Ta|7|Mepa (kak n apyrune 3aBNUCMMOCTM) cnenyeTt CKoopamnHmnpoBaThb C
MaKCUMaJibHbIM BpeMeEHEM YCTpaHEHNA BHELLHEro cbos.

Mocne oTkA4YeHUsa cTabunmsaynm cnepyowmnin ee UMKA MOXXHO byaeT 3anycTuTb

TOJIbKO Yepes OAHY CEKYHAY.
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4 SneMeHTbl 3alUnThbl

4.3.7 I'pynnbl coeANHEHUI

4.3.7 Fpynnbl coeauHeHUn

[CucTtNap / TpaHce ] «W1 Coen / JonycTuMble 3Ha4YeHUS:
3azems_»
* «Y» - 3Be3aa (coegnHeHmne rpynn nepBuUYHbIX
06MOTOK)

* «D» - TpeyrosibHUK (coeMHEHNE rpynn NepPBUYHbIX
0ObMOTOK)

* «Z» - 3ursar (coeamHeHue rpynn NepBuYHbIX
0bMOTOK)

* «YN» - 3a3eMneHHas 3Be34a (coegnHeHune rpynn
nepBnYHbIX 0BMOTOK)

* «ZN» - 3ursar c 3a3emMieHneM (coegnHeHne rpynn
nepBnYHbIX 0BMOTOK)

370 HaCTpOI7IKa 018 CXeMbl noakA4YeHnn obmMmoTkn W1 n ee COCTOAHMNA 3a3eMIEHUS.

[CucTtNap / TpaHcd_] «W2 Coen_/ JonycTuMmble 3Ha4YeHMnS:
3azems_»
* «O» - 3Be34a (coeguHeHne rpynn BTOPUYHbIX
obMOoTOK)

* «d» - TpeyronbHUK (CoeanHeHne rpyrnn BTOPUYHbIX
0bMOTOK)

* «z» - 3ur3ar (coegnHeHne rpynn BTOPUYHbIX
obMOTOK)

* «yn» - 3a3eM/ieHHas 3Be3a (coegnHeHne rpynn
BTOPUYHbIX 06MOTOK)

* «zn» - 3Ur3ar c 3a3emsieHneM (coeguHeHNe rpymnn
BTOPUYHbIX 0OMOTOK)

9TO HacTpoMKa ANA CXeMbl NoAKIII0YEHNN 0O6MOTKM W2 1 ee COCTOAHUSA 3a3eMJIeHMS.
CovetaHune «W1 Coeg_/3azemn_» n «W2 Coen_/3azems1_» NO3BOJISET y4UTbIBaTb BCE
BO3MOXXHble€ CXeMbl (PU3NYECKOro coeiMHEeHNA NoBbILaOLWNX TPaHCHOPMaTOpPOB.

«YN» nnn «ZN» o3Ha4vaeT, 4TO HenTpanb TpaHCcHOopMaTopa CoeAnHEHa C 3a3eMJIEHMNEM
Ha cTopoHe W1.

«YN» UM «ZN» 03HaYaeT, YTO HeNnTpasb TpaHchopMaTopa coegnHeHa C 3a3eMJIEHNEM Ha
cTopoHe W2.

[CucTNap / TpaHco | «Casur ¢gas» JonycTumsble 3HadyeHunsa: O, ..., 11
Cosur a3 HacTpamBaeTcs KpaTHOo 30°, n TaknMm obpasoM onpenenseTcs yros, Ha KOTOpbIN
Hanps>keHne Ha cTopoHe W2 oTCTaeT OT Hanps>XeHus Ha ctopoHe W1.

HoMepa cTaHOapTHbIX NpegnoYTUTEsSIbHbIX TUMNOB TPaHCOPMaTOpPOB CM. B pasaene

«®a3oBas KOMMNeHcaunsa».

Onsa coegnHeHun (Y, y, Z, z) HENTpPanb MOXeET ObiTb Kak NoacoegnHeHa, Tak N He
noacoednHeHa K 3a3eMJsieHuto. B uesioM cyuwecTByeT pa3nmyme mexny HedyeTHoiMu (1, 3,
5, ..., 11) n 4yeTHbIMK (O, 2, 4, ..., 10) HOMepamMun coegnHeHUn. BmecTe co cxemon

MCDLV4-3.7-RU-MAN MCDLV4 261



Released

4 3neMeHTbl 3alnThbl
4.3.7 I'pynnbl coeANHEHWNI

coegnHeHus (y, d Uam z) n cocTosHNEM HernTpaan TpaHchopMaTopa NPUHMMAIOTCS
cnenytouine onpeneneHus.

* [pn nepenaye c 06MoTKM 1 Ha 06MOTKY 2 TpexdasHaa CMMMeTpUyHas cnctema I1
BpallaeTCcs MPOTMB YaCOBOW CTPENKM (MPMMEHNMO K nocsiegoBaTesibHOCTU a3
ABC).

¢ [pn nepenayve c o6MoTKN 1 Ha 0O6MOTKY 2 TpexdasHasa CMMMeTpPUYHas cnctema 12
BpallaeTCs No 4YacoBOW CcTpenke (MpUMEHNMO K nocneposaTenbHoCcTU ha3 ABC).

e [MoakntoveHne TpaHchopMaTopa K oTpuuaTenbHO Bpallatowencsa cncteme (ACB)
YYNTbLIBAETCS COrJlacHO NapaMeTpy.

e TpaHcchopMaLmMsa CUCTEMbI Hy/1IeBOW nocsiegoBaTesnbHOCcTKU |0 3aBnCHT OT
coeanHeHns obMoTOK.

o Tonbko (Y, y, Z, z) — coeanHeHNs nNpeayCcMaTpUBalOT BHELLUHIOI TOYKY
HenTpanu.

o TONbKO eCcnn JaHHaa HenTpasbHas To4YKa coefMHeHa C 3a3eMJieHneM (Ha 4To
yKa3biBaeT 4obaBo4yHOe «n» B HAaCTPOMKax rpynmnsl 06MoToK (Mpumep: Dyn)), u
B KOHTYpe, K KOTOpPOMY noacoegmnHeHa obmMoTKa, 4OCTYMNHO, MO KpaHen Mepe,
elle o1HO coenHeHne C 3a3eMneHneM (Hynesas nocnenoBaTesIbHOCTb —
COOTBETCTBEHHO, BO3MOXXEH TOK 3a3eMJIeHNs);

o TosIbKO ecniv 06e 06MOTKN TpaHcopMaTopa A0MNYyCKaloT TOK 3aMblKaHUS Ha
3eMJIl0, TOK HYJIeBOW MocNefoBaTe/IbHOCTU MOXXET TPaHCHOPMMPOBATLCS C
0AHOV CTOPOHbI TpaHcopMaTopa B Apyryto 6e3 ha30Boro cMeLleHus.

¢ HeyeTHble rpynnbl coegnHeHnn cosgatoTcsa no cxemam Dy, Yd, Yz, Zy.
e YeTHble rpynnbl coegnHeHuUn cosgatotca no cxemam Yy, Zd, Dz, Dd.

* 3Ha4veHus nMnapaMeTpoB I'IepBI/I‘-IHOI7I o0bMOTKK aBnatoTCA 6a30BbIMU npu
OT06pa)KeHVII/I NN OLLEHKE OTHOCUTESIbHbIX 3HAYEHWNA.

KoapdpurumeHT TpaHchopMaLum MOXKHO U3MEHATbL NPU NOMOLLN NepeksovaTens
OTBETBIEHUA.

[CucTtNap / TpaHco ] «lep_oTB_» JonycTumble 3HavYeHnsa: —15%, ..., 15%

MepekntoyaTenb OTBETBIEHUN N3MEHSET KOIPHUUNEHT TpaHCHOPMALUN MO HAMPSXKEHWIO KTap.

X _ By wi (1 + IlepekaouamenvomeemeieHull)
OmeemeseHue ~—

B LL,W2

B OCHOBHOM HY>XHO BbINOJIHUTL CJ/iedyloLime pacyeThl Nnepen pacyieToM
AnddepeHumnanbHbIX U OrpaHMYNBAIOLLNX 3HAYEHUA DYHKLMN AnddepeHLnanbsHOon
3alWKnTLl TpaHchopmaTopa.

* [10BOPOT M3MEPEHHbIX 3HAYEHNIN 0BMOTKIN 2 MO OTHOLLUEHUIO K OMopHO obmMoTKe 1
MPOTMB YaCOBOW CTPeKM ¢ yranom nosopoTa (0...11) x 30 °.

e KOppeKumMsa N3MepPeHHbIX 3Ha4YeHNN NapamMeTpoB 0OMOTKN 2 C y4eTOoM
HecornacosaHHOro KoagppuumneHTa TT.

e Koppekuusi U3MepPeHHbIX 3Ha4YeHU nNapamMeTpoB 0OMOTKN 2 C y4eTOM CoeiuHEeHNS
obmoTkuM (y, d, z).
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4.3.7 'pynnbl coeANHEHUI

» KoppeKkuusa n3MepeHHbIX 3Ha4YeHUn 1 n 2 06MOTOK COrlacHO COeANHEHUIO HeNTpanu
N COCTOSAHMIO 3a3eMeHmns (YyCTpaHeHne TOKOB HYJIeBOW MociiefoBaTesIbHOCTM).

MCDLV4-3.7-RU-MAN MCDLV4 263



Released

4 neMeHTbl 3alnThbl

4.3.8 ABTOMaTmM4eckue pPacyeTbl: aMNANTYyObl, BEKTOPHbLIE rpynnbl N YCTPpaHeHNe HyﬂeBOI7I nocsiengoBaTe/ibHOCTHU

Tabn. 1: Koppekuunsa BEKTOPHOW rpynrbi:

4.3.8 ABTOMaTUUYeECKUe pacyeThbl: aMNJIMTYyAbl, BEKTOPHbIE FPpynnbl U
yCTpaHeHMe HYJIeBOM NocJsienoBaTesibHOCTHU
PacyeTbl MOXXHO BbINOJIHATL C MOMOLLLIO MaTpuL,. HeobxoanMMo BbINOAHUTL TpU LIAra.
* 1. KoppekTupoBKa aMMinTy bl C y4eTOM BCeX KO3(hpuumneHToB TpaHCchopMau
(noBblwatowmnin TpaHcopmaTop 1 TT).
* 2. CKOppeKTUpoBaTb YroJl BEKTOPHOW rpyrnmnbl MyTEM COOTBETCTBYIOLLEro BpaleHns
Tpexda3HOn CUCTEMBI.
* 3. B cnydyae HeobxoaMMOCTU YCTPaHUTb TOK HYE€BOW MOCeA0BaTeNbHOCTU (3TO
MPUMEHNMO K MEePBUYHON U BTOPUYHON 0BMOTKaM).
Mpunmep 1.: Koppekumsa aMnanTyobl:
I = I koo k.= TTOCH.,W2 A Ib,Wl — TTOCH.,W2 . ULL,WZ
= Brz7 = Bra To 7o Inwa  TTocawi  TToewwi Uppwiil+Tlep_oTB_§
Mpumep 2.: Koppekuns BEKTOPHONW rpynmbl
KoppeKuns BEKTOPHOW rpynnbl paccyMTbiBaeTCsa No cieaywwmm opmMmynamMm n Mmatpuuam
npeobpasoBaHuns:
_I ;L%TZ = ET®83OBLII7I COBUT H _I ,BTZ ’ HT<Da3OBLII7I CJIBI/II‘H - ETO,l,Z...ll H
YeTHble rpynnbl COEAUHEHUHN HeuyeTHble rpynnbl cCOeAUHEHUN
m 0 0 1 0l -1 0p
To=[0 1 00 T1=§-DO 1-10
(b 0 10 01 0 10
oo -1 0p oo -1 1
T,=00 0 -10 Ty==-01 0 -1
01 o ol 01 1 ol
M 0 1p 1 0l 0 1p
T,=0 0 00 Ts=y501 -1 00
b 1 o0 go 1 -10
0l 0 0 0l 1 0p
Te=00 -1 00 T7=%'D0 110
go o -10 1 o -10
M 10pg , 00 1 -g
Tg=[D 0 10 Tg:ﬁ'ﬂlo 10
(h 0 o0 01 -1 o0
0o 0 -1 0l 0 -1pg
Tipo=01 0 0f Ty =501 1 00
o -1 od 0o -1 10

Mpumep 3.: YCTpaHeHNE HYJIEBOW NMOCNEeN0BaTENIbHOCTU (YCTpaHeHe ToKa 3aMblKaHUS
Ha 3eMJ110, €C/IM OH MOXXET Te4b TOJIbKO MO O4HON 06MOTKE Npu BHELLUHMX
aCUMMETPUYHbIX C60sIX N He ByneT TpaHCHOPMUMPOBaATLCS B APYryi0 0OMOTKY).

YcTpaHeHne HyneBOW NOC/IeA0BaTENbLHOCTN paccuYnTbiBaeTCcs ans obmotkmn W1, ecnn gnsa
napameTpa «W1 Coea /3azems_» 3apaHo 3HavyeHue YN unm ZN.

Tok Hyne30|7| nocnenoBaTesIbHOCTN MOXKET Te€Yb, TOJIbKO:
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4.3.8 ABTOMaTM4YeCKME pacHeTbl: aMMINTyAbl, BEKTOPHbIE FPYMMbl Y YCTPAHEHUE HYIEeBOMN NOCIe[0BaTeIbHOCTY
* ecJin HeI7ITpaJ'Ib coeanHeHa C 3a3eMJieHneM Ha CTOpoHe W1,
* Ce€Tb Ha CTOpOHE W1 Tak)xe 3a3eMJieHa.
Iw1” = lw1 = lo,w1

Ons ctopoHbl W2: ycTpaHeHue HyJleBOW NoCnefoBaTesIbHOCTN pacCYnThLIBaeTCs AN
obMoTKM W2, ecnn ana napameTtpa «W2 Coes_/3aszems_» 3afaHO 3HaYeHMe yn nau zn.

ToK HyneBown NociefoBaTeNbHOCTU MOXKET Te4b, TOJIbKO:

* eC/In BEKTOpHaA rpynmna HevyeTHas;

* eCcJIn HeNnTpasib coeIUHEeHa C 3a3eMlIeHMeM Ha CTopoHe W2;

* ceTb Ha cTopoHe W2 Takxe 3a3emJieHa.
Iw2” = Iw2" = lo,w2"
Mocne 3apaHus MPOLEHTHbIX 3HaYeHU ONA XapaKTepuCcTUHeCKON KPNBON OrpaHnyeHus
HY>XKHO onpenennTb HaCTPONKK ANA FaPMOHNYECKOro U NepexoaHOoro orpaHnYeHnn.
HacTponKu rapMOHNYECKOro 1 NepexoHoro orpaHNYeHnin 3aBUCAT OT MHOXECTBA
napameTposB:

e Tun TpaHchopmaTopa

* MaTepuan TpaHcghopmMaTopa

e Pabo4ynin napameTp ceTun

* Bpemsa BKOYEHUSA MO OTHOLIEHUIO K CUHYyCoMAanbHOM ha3e
[Mo3TOMYy O4YeHb CNOXXHO 3a4aTb ednHble HAaCTPONKM B AaHHOK 061acTu U HanTK

KOMMPOMMCC MexAay Ype3MepHO BLICTpbIM N Hanbonee Hafe)XXHbIM OTKJIIOYEHUEM MPU
nomowin guddepeHunansHOro pene.

CoBeTbl N0 NIPUMEHEHHUIo

HauynHasa ¢ KpUBOM CTAaTUYECKUX XapaKTEPUCTUK, PEKOMEHAYIOTCA NCMOJSIb30BaTb
CTaHJapTHbIe yrioBble KOapununeHTbl 50% 1 100%. Nx nosy4vatoT Yepes3 HaCTPOWKU
[Mapam_ 3awmTel / Habop x / Ondd 3aw / Id] «Id(1s0)», «Id(Is1)», «Id(Is2)».

B cnyyYyae rapMoHMYeCKOro mam nepexonHoro orpaHnyYeHns K kpmeon npmbasnaeTrcs
cTaTuvyeckuin casur d (H, m).

Ons conpoTmBneHns 6pockam ToOKa HaMarHM4MBaHMA 06bIYHOrO YPOBHSA OJ19 NapamMeTpa
[Mapam_ 3awmTbl / Habop x / Ond ¢ 3aw, / Id] «d(H_m)» pekomeHayeTcs 3adaTb
3Ha4veHwue 8.

Ecnn pocTuraeTtcs npenen rapMoHMYEeCKOro orpaHMYeHus, 3To 3HavyeHne byaeT
NpMBaBNATLCS K XapaKTePMUCTUYECKO KPUBOA.

YT06bI 06ecneynTb YCTONYMBOCTb K BpOCKaM TOKa HaMarHM4YnBaHUA n
nepeBo3by>XAEHUIO, BaXXKHO pacCyMTaTb HY>KHOE NOPOroBoe 3Ha4YeHne rapMoHNYeCcKnx
NCKa)kKeHUn. FapMoHMYecKne ncKakeHus, KotTopble HaboaalTca Npu pasanyHbIX
3KCMNJlyaTalMOHHbIX YCI0BUAX, TakuX, Kak BpOCKN TOKa HaMarHM4YnBaHMA N HacblWeHne
TT, 3aBUCAT OT MHO>XE€CTBa pPa3/INYHbIX MapamMeTpoB.

Bbpocku ToKa HamMarHn4YMBaHuUA:
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Kak Tonbko B Lienb fo6aBnstoTCs TpaHCHOPMATOpPbI, U3-32 OCTAaTOYHOW MarHUTHOM
WHOYKLWM NPU BKIKOYEHUM MOFYT BO3HUKATb CUJIbHbIE 6poCKK Toka. CocTaBnsioLen
3TUX TOKOB ABAAETCA 27 rapMOHMKa (a 4aCTO U HEKOTOpoe Kon4ecTBo 4%% rapMoHUKN).
Ba)kKHO TO, 4TO 3Ha4YeHMe NyCKOBOIro TOKa 3aBUCUT OT TOYHOI0 BPEMEHMW NepPeKIIOYEHNS,
npu 3TOM MakCUMasibHOe 3HayeHne 0bbIYHO MMEeeT MeCTO Npu Nepexone Yepes Hynesoe
3HavYeHne HanpshxeHus. NycKoBO TOK NPOTEKAET TOJIbKO C OAHOW CTOPOHbI U MO3TOMY
n3mMepseTcs Kak andgepeHLmnanbHbli, N3-3a Yero CTaHOBUTCA HE0H6X0ANMbIM
BPEMEHHOE OrpaHnyeHne gupdepeHunanbHON 3awmnThbl.

O6bI4YHO peKoMeHayeTCs BKJIlOYaTb FrapMoHMYeckoe orpaHunyeHne. na storo (oTAenbHO
ONS KaXKA0W rapMOHNKN) HeEOBX0OMMO 3aaTh AJ1S COOTBETCTBYIOLLErO NapaMeTpa
[Mapam_ 3awmThl / Habop x / Ondd 3aw, / Id] «CTab H2», «CTab H4», «CTab H5»
3HaYEeHMe «aKT_».

ons BbICOKOCTabunbHoM pa6OTbI B MOCTOAHHbIX YCNIOBNAX MOXHO COeNaTb pa3jsindne
MeXxay NoCTtoAHHbIM 3Ha4YeHMEM npenesioB rapMoHUK 1N npepgenamMmn nepexogHblx
rapMoHMK HenocpenCcTBeHHO nocJsie nogaydnm NnNTaHUA.

TaK Ha3blBaeMbIl NepexoaHbIN Nepnos «t-HeycT» HenocpeACcTBEHHO NOC/ae NoAayn
NUTaHNsa B 6ONbLUION CTENEeHN 3aBUCUT OT YNOMAHYTOrO Bbille onpeaenstolLero
napameTpa. B aBToMaTn4yeCcKuUx TpaHC(OPMaTOPHbIX FPyrnax N3BeCTHbl BpeMEeHHbIe
MHTepBanbl OT NpakTuyeckn 0 go 6onee 15 c. Ana TpaHchopmaTopos obLuero
Ha3Ha4YeHus peKkoMeHAyeTCs YCTaHOBUTb CTaHO4apTHoe 3HadeHue 2 C.

MepexoaHoW Nepuog BCerga Ha4yMHaeTCs, ecsinm 3HavyeHusa n guddepeHumanbHoro, u
TOPMO3HOIo ToKa MeHblue 5% 6a30Boro Toka /p. B cTaHAapTHBIX Cy4asax

pekoMeHaylTCsa criefylolie 3Ha4YeHNs:
e «H2 Cta» = 30 %

e «H2 YcT» =15%

e «H4 Cta» = 30 %
MNepeBo3byxaeHne

Mpun nepeBo3byxaeHnn TpaHchopMaTopa TOK HAaMarHN4YMBaHWA pacTeT, YTO Bbi3blBaeT
3hpeKT HacbileHNs. Takoe CoCTosHME xapaKTepusyeTcst 60MbLINM KOAMYecTsoM 507
rapMoHUKN. TOK HaMarHM4MBaHus UsMepsaeTca Kak anddepeHumanbHblil, 1 NO3TOMY
Heobxo4nMO BpeMeHHOe orpaHnyeHne guddepeHumnansHonm 3awnTbl. CpabaTbiBaHMe
OrpPaHNYEHNA MOXKHO HaCTPOUTL MO KOMYeCTBY 5°% rapMOHUKM.

e «<H5 Cta» =30 %
e «H5Yct» =15%

Bce aneHns obpa3oBaHNsA rapMOHMK MOFYT B Pa3/IN4HON CTEMNEHN NPOSIBASTLCSA B
O[HOW, ABYX MK BCcex Tpex ha3ax. Mo3ToMy cyuwecTByeT BO3MOXKHOCTb OFPaHNyYnTb
TOJNIbKO (pa3bl, NOABEPXKEHHbIE FAPMOHUKAM, UK BCe TPpW (a3bl. OrpaHNYeHmne BCex Tpex
(a3 cnepyeT NPUMEHSATb, TOJILKO €CN TOoro TpebyloT AOCKOHaNbHOE 3HaHNe CeTU U
pexxnumoB paboThl.

* «Kpoccbn» = «akT_»: cTabunusaumsa ot HanoxeHna as npu paboTe pyHKLUN
anddepeHunansHOM 3aWnThI.

* «Kpoccbn» = «HeaKT_»: usbupatenoHasa ctabunnsauunsa gas npu pabote pyHKLUNMK
andhepeHunansHOM 3aWmnThl.

Mocne KaXkaoro nepexofa Yepes HyJieBoe 3Ha4YeHMe C MOMOLLbI0 PYHKLUN

cTabunmsauum Npu HacbiWeHUn TT OTCNEXMNBAOTCA U CPaBHUBAOTCS
anddepeHumanbHbIi 1 CTabUAN3NPYIOLWMIA TOKK, YTO NO3BOASET OT/IMYUTL BHYTPEHHWIA
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4.3.8 ABTOMaTM4YeCKNE pacyeTbl: aMMINTYyAbl, BEKTOPHbIE FPYMMbl U yCTPaHEeHMe HY1eBOW Noc/ief0BaTeIbHOCTH

cboi oT BHelwHero. Ecnn HacbiweHne TT oXXuaaeTcs noa LENCTBUEM TOKOB KOPOTKOIro

3aMblKaHWUS, TO BKJIIOYEHNE 3TON PYyHKLNN obecnevynBaeT OOMONIHNTENIbHYIO
cTabunmnzauunio n npeanoTBpallaeT JIOXKHblIE OTKJTIOYEHWNA.

Ecnn HacblweHne BbI3BaHO BHELWHNM cboemMm, KpuBasa OTKJIIOYHEHNA YBEINHYNBAETCA Ha d

(H, m). MNpwn BHyTpeHHUX cbosax noabema/cTabunnsaumnm KpMBoOn OTKIOHYEHNUSA
HabnopnaTbcsa He ByneT.

e «CTabun. Hacbiw. TT» = «aKT_»

e «bsioK. cTabun. Hacbiw. TT» = 0,3¢c (Npumep)

MCDLV4-3.7-RU-MAN MCDLV4 267



Released

4 3neMeHTbl 3aWnThbl
4.4 |dH — HeorpaHunyeHHas guddepeHumanbHas TOKOBas 3allMTa C BbICOKOW YCTaBKOM

4.4 IdH — HeorpaHuyeHHasa aucpdepeHumanbHas TOKOBas 3aWmuTa
C BbICOKOM YCTaBKOM

3Ha4veHne cpabaTbiBaHUs N0 MakCUMasbHOMY AnddepeHumnanbHoOMy ToKy |[dH MoXXHO
W3MEeHUTb HE3aBMCMMO OT 3aJaHHON CTaTUYECKON XapaKTEPUCTUKN OTKIIOYEHUSA U
orpaHuydmBatrowmx KodpdpunumeHtos d [H, m]. PeaynbTaToM CTaHET HEMEAJIEHHOE
OTKJIIOHEeHMe Npu NpeBbILLIeHNN NpenesibHOro 3HavYeHnsa. JaHHbli 3Tan 3aWwmnThl
Ha3blBaeTcA gnddepeHumanbHbiM 3TanoM IdH ¢ NoBbILLEHHON YCTaHOBKOW 1 NO3BOAAET
BbIMOJIHATbL BbIK/lOYEHWE TOJIbKO B Npefesiax 30Hbl 3alnThl.

1d/16
IdH Aman oTkn
Id>>
Id Auwan oTkn
Id[152 ] — i
Id[Is1] - ——————_
. |
Id min f[df[l—(—)]— _____ T i |
S |
i i >
I1s/16

Isl= 216 Is2= 1016

Idhigh_zZ01

Puc. 79:  3Tan HeorpaHu4yeHHou angpepeHunanbHON 3allnTbl C BbICOKOW ycTaBkou IdH.

ld>> 3awurTa OT MakKCUMaJibHOro AnddepeHUnanbHOro Toka/HeynpassasemMas BbiCOKogasHas
HencnpaBHOCTb: BesIn4YnHa cpabaTbiBaHNA anddepeHLnasbHOro Toka OCHOBaHa Ha
HOMWHaIbHOW Benn4nHe Toka |lb obbekTa 3alnThlI.

Ha rpaduke Bblle NpeacTaB/eHbl Cieayolne KpUBblie U Aana30oHbl OTKIOYEHUS.

ObnacTb cnHero LBeTa, AManasoH OTKJIIYEHUS 3aLLNTHON PyHKLUN «Id»
nokasaHHas B => Puc. 79:
(peyb npet o gnddepeHuUmnanbHONM 3almMTe a3o0BOro Toka,
KOTOpas onncbiBaeTCsa B pasgene > «4.3.1 Kpuneas
OTKJIIOYEHUSA», rAe TakXe ornucaHbl BCe CBA3aHHbIe
HaCTPOWKMN).

O6nacTb KpacHOro LBeTa, Anana3oH OTKJII0YEHUSA 3aWnNTHON PyHKUMK «IdH»
noka3aHHas B l=> Puc. 79:
Peyb noet o HeorpaHnyeHHon anddepeHUnanbHON TOKOBOW
3allMNTe C BbICOKOW yCTaBKoW, paboTatolien He3aBUCUMO OT
PyHKLNN «Id».
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4.4 |dH — HeorpaHunyeHHas guddepeHumanbHas TOKOBas 3allMTa C BbICOKOW yCTaBKOM

MNMoporoBoe 3Ha4veHue Id>> 3apaeTca (B 16) npu [Mapam_
3awmnThl / Habop 1...4 / Audhd 3awy / IdH] «ld>>».

3TO 3HAYMT, 4TO 06bIYHO ycTponcTBo MCDLV4 BkatoYaeTcs,
KaK TOJIbKO Napa 3Ha4YeHnn audpepeHunanbHoro Toka lg n
TOPMO3HOIo TOKa lg OKa)KeTCcs B 30HE CMHEro Uin KpacHoro

LuBeTa.
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4.5 1dG — pnddepeHumnanbHana 3allMTa OT TOKa 3aMblKaHUA Ha 3eMJIt0

4.5

IdG — puddepeHumnanbHan 3aWMTa OT TOKA 3aMblKaHMA Ha
3eMJi0

Moaynb anddepeHunanbHOW 3alLNTbl OT TOKa 3aMblKkaHUA Ha 3eMto «ldG» nmeeTt
cnepyouwme 3awmnTHble yHKUMm rno ANSI.

* ANSI 64REF

* 87N

OudpdepeHuranbHana 3alinTa JVUHUN 3a3eMNIEHNA MOXKET NCMNOJIb30BaTbCA 414 pellueHns
cneayruwnx 3aagasd.

¢ ObHapy>XeHne Ha 3alUULLAEMON NMHNN 3aMblKaHUIA Ha 3eMJ1I0

¢ OnpeneneHne BHyTpeHHUX cboeB Ha HENTPabLHOW CTOPOHE TpaHchopMaTopa C
rAyxXmMm 3a3eMsieHUeEM NN 3a3eMJIEHNEM C MasibiM CONPOTUBIeHUEM (Npu
MCNONIb30BaHUN 30Ha/IbHOIrO TpaHcdopMaTopa)

OnucaHme

DTOT NPMHLUMN 3aWNTbl OCHOBaAH Ha CXeMe C OrpaHNYeHHbIMU O0TKa3aMu 3a3eMJIeHNs,
KoTopasi MOXeT BbITb MCMOJIb30BaHa TOJIbKO B CUCTEMAX C 3a3eMIeHHOM HeNTpanblo.
OnddepeHumanbHbI TOK 3aMblKaHUS Ha 3eMJ1l0 NpeacTaBaseT coboi BEKTOPHYO CyMMy
N3MEPEHHOr0 TOKAa 3aMblKaHUA Ha 3eMJI0 U PAaCCYNTAHHOIO TOKa HyeBoW
nocnefoBaTeNbHOCTUN, COCTOSALLEN U3 TPEX U3MEPEHHbIX (ha30BbiX TOKOB. AHAJIOrMYHO
AnddepeHumansHom 3almnTe ¢ ha3oBbIM OrpaHNYeHNEM TOPMO3HOM TOK 3aMblKaHUA Ha
3eMJilo NpeacTaBnseT cobol BEKTOPHYIO Pa3HOCTb U3MEPEHHOIO TOKA 3aMblKaHUA Ha
3eMJI0 M PacCYMTaAHHOIr0 TOKa HyJIeBOM NOCNeA0BaTENIbHOCTU, COCTOSILLEN U3 TpeX
N3MepeHHbIX Pa30BbIX TOKOB. XapaKTEPUCTMKa OTK/IIOYEHUSA O4EHb MOX0)XKa Ha
XapaKTepUCTUKY AnddepeHumanbHOM 3alnThbl C (ha30BbIM OrpaHUYeHNEM, OHa He
NMeeT BPEMEHHOI 0 OrpaHNYeHus.

KoMaHbl OTK/IIOYEHUS, FeHepUpyeMble PYHKLNEN OrpaHNYEeHHOM 3alnThbl OT
3aMblKaHUA Ha 3eMito «IdG», 3a4atloTCs Npu NoOMoLLM ANCMNETYEPa BbIKJloYaTeNnen.

CnepyeT 3HaTb, 4TO PYHKLUNA OrPaHUYEHHON 3aLLUUTbl OT 3aMblKaHUA Ha 3eMto «IdG»
MOXXET MPUMEHSATLCA TOJIbKO K BbiBOAY OOMOTKM, CO3AAOLWEMY TOYKY 3a3€MJIEHNS
HenTpanu.
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4.5 1dG — gudcbepeHymanbHasa 3alimTa OT TOKa 3aMblKaHUSA Ha 3eMJII0

MpuHunn pa6OTbI 3alnThbl

1. A . A
_ » -
N e - aa
o 1 Ip.B p.B I e
_> <—
A N NV ——
1 ' mc A A B Jpc | V|
_> <—
o1 Ol I > I
1 T L
87L E_ _i_ 87L
_ 87N

3awmTHOE YCTPONCTBO 3alWmnTHOE YCTPONCTBO

de_Z01

Puc. 80:  [MpuHunn paboTs! AnppepeHLUNaIbHON 3alUnNTbl OT TOKA 3aMblKaHUSI Ha 3EMJIIO.

BapunaHT npuMmeHeHuuss ANSI 87N
LleneBoe ripumeHeHne

Ncnonb3yeTcs, ecnm TpaHChopMaTop NOAKJIOYEH B 30HE 3allMTbl U ero cnenyeT
3alMTUTb OT 3aMblKaHUA Ha 3eMJII0 Ha y4acTKe Mexay a3oi 1n TpaHCchopMaToOpoM ToKa
HenTpanu. JaHHbIN MOAYb 3aLUNTLI MOXXHO MPUMEHATb TONIbKO Ha YCTPOMCTBE 3allUThl,
KOTOpOe U3MepsieT TOK 3aMblKaHMs Ha 3eMJ10 Ha COOTBETCTBYIOLLEM yHacTKe
HeNTpanbHOro ToKa TpaHcdopmaTopa.

HaszBaHue ucriosib3yemoro snemeHTa: 1dG
lMoako4eHne TpaHchopMaTopOB TOKa

e TpaHcchopMaTopbl (ha3HOro ToOKa NOoAKJOYATCA K pasbemy: X3 . Ih.A, X3 . I¢].B,
X3 . 1¢p.C

* TpaHcgopMaTop C KOJIbLIEBLIM CEPAEYHUKOM MU TPaHC(OpPMaTop TOKOB
3aMblKaHUA Ha 3eMJIto NoAKJOYaeTCs K pa3bemy X3 . 3lo

Pac4eTHbIVi OrOPHbIV TOK

I, = _Sn_
b /\/g'VLL

HOMUHANbHAAMOUHOCTb )0 chopmatop
V3-HomuHaavHasHanpsceHue(W2) gsyoma (Pa3 — pas)

Heobxonnmbie HacTpPOiKu

YKaxxute pexkum 3awmnTbl: [Mnannp_ ycTp_ 1 «TpaHChOopM . PEXUM« = «ACM»
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Released

4 DneMeHTbl 3aLlnThI
4.5 1dG — pnddepeHumanbHana 3aliMTa OT TOKa 3aMblKaHUA Ha 3eMJIt0

BknoumnTe anemMeHT 3awnThl: [Mnannp_ ycTp_] «IdG . Pex_« = «ucn»
3apanTe napaMeTpbl y4acTKa Ana TpaHcdopMaTopa B BeTBU MeHo [CucTlap / TpaHcd 1.

3apanTe napameTpbl guddepeHLUnansHON 3aWmMThl B BETBU MeHIo [Mapam_ 3awnTel /
Habop x / Andd 3aw].
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Released

4 IneMeHTbI 3alnThbl

4.6 IdGH — orpaHnyeHHas 3awmTa OT 3aMblKaHUS Ha 3eMJII0 C BbICOKOW YCTaBKOW

4.6 IdGH — orpaHu4YeHHas 3aWiMTa OT 3aMblKaHUA Ha 3eMJ1I0 C
BbICOKOW YCTaBKOM

AHaIOrM4YHO HeorpaHn4YeHHon gnddepeHuymnanbHoOn Ga3oBon 3aLMTe A9 BbICOKMX
A pepeHunanbHbIX TOKOB 3aMblKaHUA Ha 3eMJII0 AOCTYMHbl YHKUUN HEOrpaHNYEeHHON
anddepeHumnanbHON 3aWnThl OT 3aMblKaHUS Ha 3eMJII0.

1dG/16

IdGH Oman oTkn

IdG>>

1dG[Is2] - -——————-

IdG[Is1] |+ ———————
MuH. 3Hay. IdG —----—

>
.

IdG Aunan oTkn

Isl= 2:16 Is2= 1016

Is/16

Idehigh_Z01

Puc. 81: 3HayeHue cpabaTbiBaHus «IdG>>» no AngpepeHUnanbLHOMy TOKY YTEYKU Ha 3eMJIi,
OCHOBaHHOE Ha HOMUHaJIbHOV BeIMYNHE ToKa «l6» COOTBETCTBYIOLLEro 06 beKkTa

3alnThl.

Ha rpadvke Bbille NpeacTaB/ieHbl Cieayloline KpUBble U Aana30oHbl OTKIOYEHUS.

O6s1lacTb CUHero uBeTa,
nokasaHHas B 5> Puc. 81:

O61acTb KPaCHOro LiBETa,
nokasaHHas B 5> Puc. 81:

MCDLV4-3.7-RU-MAN

Onana3oH OTKJYEHNS 3aWNTHON PyHKUMK «ldG»

(peyb npoet o anddepeHUnanbHOM 3alLnTe OT TOKa
3aMblKaHWs Ha 3eMJ0, KoTopas onuckiBaeTcs B pasaene =
«4.5 1dG — gndpdepeHumanbHas 3alinMTa 0T TOKa 3aMblKaHUS
Ha 3eMJ110»).

Onana3oH OTKYEHNS 3aWNTHON PyHKUMK «IdGH»

Peyb noet 06 orpaHM4YeHHON 3alLNTE OT 3aMblKaHUS Ha 3eMJII0
C BbICOKOWM YCTaBKOW, paboTatoLien He3aBUCUMO OT QyHKLMN
«ldG».

MNMoporosoe 3Ha4veHune |dG>> 3apaeTcs (B 16) npu [MNapam_
3awnTbl / Habop 1...4 / Ondd 3aw / IdGH] «/dG>>».

9TO 3HAYMT, 4TO 06bIYHO ycTponcTBo MCDLV4 BkAtoYaeTCs,
KakK TOJIbKO Napa 3Ha4YeHnn anddepeHumnanbHOro Toka
YyTEYKN Ha 3eMJIto lgg 1 TOPMO3HOIo TOKa I OKa>keTcs B 30He
CUHEero Uan KpacHoro LBeTa.
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Released

4 neMeHTbl 3almnThbl

4.7 Trip-Trans — nepenada CUrHaaoB OTKJ/IIOYEHKA MO MPOTOKOJ1Y CBA3U CUCTEMbI 3aLlLUNTbI

4.7

274

Trip-Trans — nepepaYya CUrHasioB OTKJIIOYE€HUA MO NPOTOKONY
CBA3U CUCTEMbI 3aLUMUThbI

OnddepeHumanbHyto 3alWUTY AMHUK obecnedynBaloT ABa 3aLUTHbIX YCTPONCTBA,
noagep>xuBatoLie mexay cobor cBsi3b Yepes BblAeNeHHbIN NHTepdenc cea3m 3aw.Cs.
cucteMmbl 3awnTbl. Moaynb «OTK/OYEHME Nepedayn» («nepefavyn CUrHasaoB OTKYEeHNS
Mo NPOTOKOMY CBA3M CUCTEMBI 3alLnTbI») paboTaeT nogobHo mopynto «Mepenada
CUrHana», To ecTb obecneymBaeT OTMPaBKY CUTHANOB OTKJIIOYEHUS C OQHOIr0 3aWMUTHOro
YCTPONCTBa Ha Agpyroe no KaHany 3aw.Ce.. OCHOBHOe pa3anyme 3TUX Moaysien
3aK/l04aeTCa B TOM, 4TO Moaynb «OTKOYEHWE Nepefayn» reHepmpyeT CUrHasbl
OTKJIIOYEHUSA, OCYLLECTBNASA, TaknM 06pa3oM, HEKYIO 3aLLUUTHYI0 PYHKUMIO. KOMaHab!
OTKJIIOYEHUS, FreHepupyembie MoayneMm «OTKO4YeHNE Nepepayn», MoXXKHO obpabaTbiBaTb
KaK CurHasnbl ntobon gpyron 3alMTHON QYHKLWN, HAarNpuMep, MOXXHO NCMNOJIb30BaTb
ancneTyep OTKAKYEHUS AN Ha3HAaYeHUA 3TUX KOMaHA BbiktodaTensam. K Tomy xe,
KOMaHAbl OTKAOYEeHUS (PUKCUPYIOTCA perncTpaTopoM HENCNPaBHOCTEN.

Heobxo4nMMOCTb OCyLWeCTBAEHUS MPAMON rnepenayn KoOMaHa OTKJIIOYEHUS B TOM UK
VHOM KOHKPETHOM CJly4ae 3aBUCUT OT KOHUrypaunum cuctemsl guddepeHumanbHoOn
3aWNTbl IMHUK. 3HaYeHNa gnddepeHLnanbHOro N OrpaHNYNTENbLHOr0 TOKa BCeraa
nepepnarTCa Yepes nHTepdenc 3aw.Ca., noaTomy, ecan oba yCTponCcTBa 3allNThbl UMEIOT
0OMHaAKOBble HAaCTPOMKW, OHX ByayT BMECTE NUCMOb30BaTb 3TW 3HAYEHMNSA U
reHepupoBaTb OAMHAKOBbLIE CUMHasbl OTKOYeHNA. O4EeBMAHO, 4TO B 3TOM CJly4ae B
rnepepnade cMrHasoB HeobxoaAMMOCTU HeT. IHasa cuTyauns CKiladblBaeTCs, eC/iN Ha
YCTPONCTBaX 3allUThbl 3afaHbl pa3Hble HACTPOMKW. YCTPONCTBA MOryT NMo-pa3HOMY
reHepupoBaTb CUMHaJIbl OTKJIIOYEHUS (M3-3a pa3HbIX HACTPOEK), MO3TOMY MOXXET
notpeboBaTbCsa Nepenaya CUrHaANOB OTKJIIOYEHUS.

He3aBucumo ot 3TOrO MonyJib «OTKNOYeHNe nepegadm» MOXXHO MCMNoJZib30BaTb O)1A
nepegaynm opyrmnx TurnoB CUrHajla OTKJAKOHYEHNA. Ero Mo>XHoO 1ncnosib3oBaTb, €Cun
Heobxoaumo obecnednTb KOHTPpOJInpyeMoe OTK/IloHeEHNE 3)'IeKTpVIHECKOVI uenm nytem
CNHXPOHHOI0O pa3MblKaHUA OBYX BblKJIlOYaTeen.

B cnyyae c60sa NpoToOKoa CBSA3M MexXAy YCTPONCTBAMU 3alLUUTbl KOMaHA OTKJIIOYEHUS He

rnepefaeTcs. OTO 03HAYAET, YTO COOTBETCTBYIOLLME CUMHANbI OTKJIIOYEHNA NMEIOT
HyJsieBoe 3HayeHune (HeaKTUBHbI).
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OTKAIo4eHue nepenaym

Released

4 SneMeHTbl 3alnThbl

4.7 Trip—Trans — nepenada CMrHas0B OTKJIKOYEHUA MO NPOTOKONY CBA3U CUCTEMbI 3alUNThI

TransferTrips_Y01

Ha3s = OTk/l04eHMe nepegayn

3almMTHOE yCTporcTBO, OTKJI0YEHMEe nepeaaYn

Ha3s . BHBIKKOMOTKAPHK
HeakT
1
aKT =1
Ha3s . BHbAk KoMOTKIg3B . BHEAKKOMOTKAPHK
HeT Npuce HeakT
1..n Cnuc HasH aKT

Ha3s . BHBAKKoMOTK -

H

B3B . BHBIK KOMOTHJ]

"

N Paspeluatowmii 1
.~ O]
Ha3s | OTKno4eHne npvema 1. PaBpeluenmne
- ~
i Paspewatowmnin 1 ... 4 DueHka OTK
1 HeT Npuce =1
I
Il 1..n Cnmc HasH Ha3B . KoMOTKA
i
P P
338 | OTKnoYeHVe npuema 1. Paj enve
i
i 2
MNepenaHHble CUTHaNbI i 3
Mprem H i
- OTkn, 1.4 (CynanesHoro YCTPOoUCTEa) f
. (DTkN04eHne npremal.B!
YAANEeHHOro yCTPONCTB e
KT JIEHHOT! McTBa) ]
— E &
y ! 3aui.Cs..CBA3b B HOpMe
HTepdeiic 3am T Casaf
Cm_ gnarpammy: 3aly,
3all. akT
(Moaynb obuien 3auTbl He OTKJIIOYEH U 6710KMpoBaH !
i
L 1
Hass .
DyHKUNA
HeakT
—1 ] aKkT
aKT & [
Ha3B . BHbsikl Hass .
BHBEAK ®HK :
HeT NpucB i
HeakT i
1.n Cnuc HasH
aKT &
1 Hass . BHbnk K
Hass . >1
BHBAKI-I
7| OTkn. 1 !
Ha3B . BHB/1K2 1
= 1
ass .
HeT Npuce
ET DA OTKAYeHNe nepefaymn
1..n Cnnc HasH L
HeT Npuce
[ Hass . ]_ 1..n _Cnnuc_HasH
BHBEAK2-I —

Puc. 82:

xoa

[

Hass .
OTKAYeHMEe nepeayun

] OTtkn.1..4

)

MNepepaHHble cUrHanbl
Mepenava

yAaneHHOMY yCTpOWCTH

HTepheinc 3awnTbl CBA3|

J

b

b

MpuHUMn paboTbl Moayns «OTKAOYEHNE nepeaayn». lNoanporpaMmma rnpobHoOro

OTKJIlOYeHUA B I'IO,ﬂpO6HOCTHX rnpegcraBJjieHa Ha anBe,ﬂeHHOl;l Adajiee cxeme.
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Released

4 DnemMeHTbl 3aLlnThI
4.7.1 Mpumep. NpaAmasg nepenava cUrHana OTKIOYEHUS

OTKJIlO4YeHUe nepepavu TransferTrips_Y02

©

f OueHka OTkn
Paspewatowmin 1 —

& ()TKmoHEHme nepegaiuv .
lOTKmoqume npuemal

OTkn. 1 —

2
—
|

{)TKmoqume nepegaiu .
OTKmoqume nprnemal.Bxag

Pa3pewatowmin 2 —

& f)TKmoHeHme nepegauiu .
lOTKmoqume npnema2

OTKkn. 2 —

PTKnloueHne nepenayn .
OTKmoquMe npuema2.Bxda

Paspewatowmii 3

& PrknioueHne nepenayn .
lOTKmoqume nprnema3

OTkn. 3 —

pTKJ‘IIOHeHVIe nepepayu .
O‘[‘KH}O‘-IEHVIE npuema3.Bxan

Pa3pewatowmin 4

& pTKI‘IIO‘-{eHVIe nepepaiu .
lOTKmoqume npnemad

OTkn. 4 —

piNiNs

PrKnloueHne nepenayn .
‘[Kmoqume npuema4.Bxan

aKT_

OTkn

— =1
_| bTKJ‘IIOHeHVIe nepefayn .

& f)TKmoqume nepegaiu .
Bnk KomOTkn l KomOTKnN

Puc. 83:  ®yHKUMNOHa/IbHbIE BO3MOXHOCTU MoAy/159 «OTKA0YeHME nepenadmn» (4actb 2).

4.7.1 Mpumep. NpaMas nepepaya cUrHana oTKJlo4YeHus

Ecnn Heobxoammo, 4Tobbl CUrHaNbl OTKYEHUS anddepeHUnanbHo-ha3HoM 3alnThl
yOaneHHoro ycTponcTBa BCerga oTK/4anm U oKasbHOe YCTPOMNCTBO, TO MOXHO
1NCNosib30BaTbh MOAY/b Nepefayvn CUMrHasoB oTKAYeHUA («OTKYeHVe nepefaym»).

CurHanbl oTkNo4YeHna («OTk») anddepeHumnanbHo-GasHOM 3amnThl «ld» 1
HeorpaHU4YeHHON anddepeHLnabHON TOKOBOM 3aLUNTbl C BBICOKON yCTaBKon «ldH»
cnepyeT Ha3Ha4YUTb Nepeaolmm BXogaM MOAYNA nepefadn CUrHanoB OTKIOYEHUS.

3aTeM KoMaHay oTkA4YeHns («<KoMOTKA») Moayna nepenadn CMrHasaoB OTKJIYEHUSA
cnepyeT Ha3zHAYNTb Kak OOMNOJIHUTESIbHYI0 KOMaHAy oTKato4YeHunsa («<Kmp BbIKJT»)
AVCreTyepy OTKJIOYEHNI KOMMYTaLNOHHOIO YCTPONCTBA, YTOObI B UTOre €e MOXXHO
6b1J10 Ha3Ha4YNTb OAHOMY M3 BbIXOAHLIX pesie A 3anyCcKa KaTyLWKN OTKJIIOYEHUS.
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Released

4 IneMeHTbI 3alnThbl

4.7.1 MNpumep. MNpamasa nepefada cUrHanaa OTKAKYEHUSA

OMOTKH i KomOTKn

Pacripes_

Kmg OTK/ 1

Pacrppea—— | |
I—m—_ Pacnpen_1 \ ( ;mj—l Ki Kmg OTKN 2

RmA OTRIT Kmp OTKN 3
QA LIBhix 1 LIBhix 1 QB

"~ Hepapatia Nepenaua

[y (SRS SOUTOT Lt O oTkn

TpeE h il TpeE

E

Npuem
KomoTRT OTRT i OTRT KomoTRT

m——
=]

S I
EEREETITD) (D (D BSpemaomn |2

Nl

Tpes BHEAKL Tpes
T L H H BHBENKR2
omeren | I omeron

OTkawyeHne nepenayn QTiKntoYeHne ||cp':,l_|gt!w

MCDLV4-3.7-RU-MAN MCDLV4 277



4 neMeHTbl 3alnThbl

Released

4.8 Nepepava cnMrHana — nepegada CUrHasoB Mo NPOTOKOJY CBSI3N CUCTEMbI 3alUThI

4.8

NMepepaya curHasna — nepegaya CUrHaJIoB No NPOTOKOJY
CBSI3U CUCTEMbl 3aLUUTDI

OnddepeHumnanbHyto 3alWnUTyY AMHUK obecnedynBaloT ABa 3aLUTHbIX YCTPONCTBA,
noagep>xuBatoLie mexay cobon cBs3b Yepes BblAeNIeHHbIN NHTepdenc cesa3m ProtCom
cucTtemsbl 3aWnTbl. Mogynb «lMepedada curHana» («Mepepada curHansa B cucteme
3aWNTbl CBA3MN») NO3BOJISAET HACTPOUTb 16 CUrHANO0B AJ19 OTNPaBKM C O4HOM0 YCTPOMCTBa
3aWmnThl Ha gpyroe no kaHany ProtCom.

3awmTHOE YCTPOMUCTBO A

/I'Iepep,aHHble curuahl - A ﬂ(pep.am-lble CUrHaNbI
Mpuem L outl x’ Mepenaya
[o 1 .
C yAaneHHoro ycTponeT urnan ) in2 ¢ |_out2 | Curwanl Ma/ileHHOMY YCTPORACTBY
. o) .
inN outN coo y
" Moaynb B 000 @
N
X inl outl
CurHanlé Pﬁ CurHanlé
r in2 out2
N P o '
(] aKT_ - T BHBAK1 ]
' Bubnx inh outN BHEnK2 .
0 ]
\_ ! -/ L Moayns A ' J
v ]
¢ $
1} []
{ Y ]
e g - - ’
NHTepdenc 3amnTbl CBA3MU o
o o baddi
\ e G) :
e ) =4 )
(] 0
0 ]
' 3awuTHOE ycTpoucTeo B -
/nepe.anHble curuahl A MNépenaHHbIe CUrHaNbI \
inl outl |
Mprem Mepepaya
5 Curnanl in2 ¢ out2 x Curnanl o
C yAaNeHHOro yCTPOijC N A 4K_y,q< eHHoMY yc;povlc‘rsy
600/ inN outN ooa A 0
— L Moaynb B ) P
I ey s
@ inl outl e
CurHanlé CurHanlé
in2 ¢ out2 =
N\
aKT_ - v T BHBAK1 g
BHBnk inN outN BHBnk2 ?ﬁ
\ J L Mogayns A o
=
Puc. 84:  TNpuHuun pabotsl «[lepenada curHaia».
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¢ Monb3oBaTeNb MOXKET Ha3Ha4YNTb BbIXOAbl (BbIXOOHbIE CUrHasIbI) A1 CUTHaN0B
Moayns «lMepepaya curHana» (1).
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Released

4 SneMeHTbI 3alnThbl

4.8 I'Iepe)J,aHa ChrHana — nepepgada CMrHaszoB o npPoToKoJ1ly CBA3UN CACTEMbI 3alLNTbI

* DTUW CUrHasbl NnepepatoTcs (2) Ha yaaneHHOe YCTPONCTBO Yepes nHTepgenc ceasu

CNCTEeMbI 3aWwmnThbl (3).

* Moaynb «[lepengavya cUrHana» yaaaeHHOro yCTPONCTBA NOJyyaeT (4) 3TW CUrHas bl 1

3anyckKaeT COOTBETCTBYIOLMNE Ha3HavYeHHble LMPoBble BXOOHbIE CUrHabI.

DTV UMPOBLIE CMIHAJIbl MOXXHO UCMOJIb30BaTb A1 BKJIOYEHMWS U OTKIOYEHUS PYHKLNNA,

nepeko4YeHns Habopa NapaMeTpPoB UM Ha3HAYEHUS MOAYISIM 3aLLUNTbI U/UK
yrnpaBieHus.

B cny4ae cbos MPOTOKOJ1a CBA3U CUCTEMBLI 3alllThI Nependada CArHan0B 6yp,eT
386ﬂOKI/IpOBaHa. Ona Kkaxgoro n3 16 CMrHasoB MOXHO HaCTpPOUTb NpaBunIO
BOCCTaHOBJIEHUNA nocsieaHero pa6oqero COCTOSAHUS, 4YTOObI npum noTepe CBA3N CUrHan
COXpaHaAn OEeNCTBUTEIbHOE 3HaYeHue.

[ocTynHble 3Ha4YeHNsA HAaCTPONKKN Ans napameTpoB RXx.CnrHanl.OTKa3oyCTONYUBOCTD, ...

RXx.CurHanl6.0TKa3oycTon4nBOCTb
e duKCcmMpoBaHHbIN 0

HenTpanmsauma HeMCNpPaBHOCTU COCTOAHUA 0 3Ha4yeHunsa "0" (HeakKTMBHO), ecnn
3allnTa CBA3M HEeaKTUBHa.

* OUKCUPOBaAHHbIN 1

HenTpanmnsauma HEMCNPaBHOCTU COCTOAHUSA A0 3Ha4YeHusa "1" (aKkTUBHO), ecnn
3allnTa CBA3N HEaKTUBHA.

e 3aperncTpmpoBaHHbIin (MHUL,. 0)
Ecnm 3awmTa CBA3U CTAHOBUTCHA HEAKTMBHOW, PerucTpupyeTca nocnegHee
OENCTBUTENbHOE COCTosHMe. [0 MoyYeHnsa NepBoro AeNCTBUTENIbHOE 3HaYeHns
CocTosiHMe ByaeT MHULMMPOBATLCA Mo 3Ha4YeHuio 0 (HeakTueHO). MPUMEYAHUE.
3aperncTpupoBaHHoOe 3Ha4YeHne ABnAeTCcA saHeprocbeperatowmnm.

e 3apernctpupoBaHHoe (MHuu. 1)
Ecnn 3awmTa CBA3M CTAaHOBUTCA HEAKTUBHOW, PErncTpupyeTca nociegHee
OEeNCTBUTENIbHOE COCTOsAHME. 1O NONy4YeHUs NepBOro AeNCTBUTENIbHOE 3Ha4YeHMns
COCTOSIHNE ByaeT MHULNMPOBATLCS Mo 3HaYyeHuo 1 (akTueHO). MPUMEYAHUE.
3aperncTpupoBaHHOE 3Ha4YeHne ABNAETCA sHeprocbeperatowmm.

3HavyeHune rno ymosHaHuo

e duKcmMpoBaHHbIn 0
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Released

4 SneMeHTbl 3almnThbl

4.8.1 Mpumep. Nepenaya NONOXKEHNA KOMMYTaLLMOHHOIO YCTPONCTBaA

Mepepayva curHana TransferSignals_Y01

3alnTHOe YCTPOUCTBO, Mepeaaya curHana

MNepepaya curHana .

0]

MepepaHHble CMrHasbl
Mpunem

(0] Mepepaya curHana .
yAaneHHoro ycTponcTs SEm(ER, . GEED B NS | MNpyHATBIA curHan 1

HTepdenc 3alnTbl CBA3)

OTKa30yCTONYMBbLIN NPUHSATBIN cUrHan |1
DUKCMpoBaHHbIN 0

DUKCUMPOBaHHbBIN 1

3aperncTpmpoBaHHbIn (MHKL,. 0)

3aperncTpuposaHHoe (MHuu. 1)
I

CurHan 1 ... 16 (c yaaneHHoro ycTponcTaa)

aKT_ (C y#aneHHoro ycTponcTsa)

MNepepaya curHana .

Mepepaya curHana .
aKT_

4.8.1

280

! DyHKLNA
H
1 HeakT_ 0]
H
: aKT_ o 2 MepenaHHbIe CUrHabI
i d MNepepnaya
i MNepepnaya curHana . pea
i Mepeaaya curHana . MepenaHHbIN curHan 1 _
BHBJIK ®HK

HeT NMpucBe_

HeakT_

[ NEHHOM TPONCTH
1..n_Cnnc_ HasH_ yAaneHHoMmy yctponc

aKT_

MNepepaya curHana . WHTepdelic 3aLmThl CBA3|
EHEIEL Nepeadtia curiana . MepenaHHbii } Fepl .. 16
HeT NpuUcB_ .

l.n_ Cnv!c_ Ha3H_

Y]

I'I‘fpeuaqa curHana . BHEnK%I_
MNepepaya curHana . & —Tepenaﬂa CurHana . BHEI‘I+
BHBAK2

HeT Npuce_

1l.n_ Cnv!c_ Ha3H_

ﬂ%peuaqa curHana . BHE}'IK%J

MpumMmep. Nepenaya NosI0O>XKEeHUS KOMMYTALMOHHOIO YCTPOMCTBA

Ecnn Heobxoammo OTO6pa3I/ITb noJsiocdkeHne KOMMyTaumMoHHOro YCTpOI7ICTBa,
YCTAHOBJIEHHOIO Ha ygaiaeHHOM y4aCTKe, Ha JIOKaNbHOW OOHOJINHENHOW CXeMe, TO 3TO
MOXHO COeflaTb C NMOMOLbBLIO MOOYyNA nepegadn CUrHanos.

HeobxoOuMble Ha3HaYeHUs MPUBOAATCSA HMXKE B KaYeCcTBe npumMepa.

YT106bl 324aTb AOMNO/HUTEIBHOE KOMMYTaLMOHHOE YCTPONCTBO (0603HavYeHHoe «QB» Ha
OOHONMHENHON CXeMe yCTPONCTBa A), He06X0OMMO BOCMONb30BaTLCA MHCTPYMEHTOM
«PepaKkTop cTpaHuu». B 3TOM npuMepe He CTaBuaach Lieflb KOHTPOINMPOBaTb
KOMMYTaLNOHHOE YCTPONCTBO, YCTAHOBNEHHOE Ha YAaE€HHOM y4acTKe (hnakok
«KOHTPOJIb» = «MOHUTOPUHI» HE YCTAHOBMEH).

B moayne «lepepaya cMrHana» ycrponctea A HeobxoAMMO TOSIbKO Ha3Ha4YNTb CUMHaNbI
NOJIOXKEHWNA MepBOro KOMMYTaLMOHHOIo YCTporcTBa («QA») BXogaM nepefayu
(HanpumMep, curHan 1 n curHan 2).

3aTeM BbIXOOHbIE CUMHabI, NoJlyYaeMble MoayneMm «lepepadvya cMrHana», cieagyetT
Ha3Ha4YMTb BXO4aM MOJIOXKEHNS BTOPOr0O KOMMYTaLMOHHOIO ycTponcTBa («QB»).

nOCKOJ'Ibe B 3TOM npunmMmepe HadHa4eHnda CUMMEeTPUYHbl, MOXXHO 3a4aTb 3TN Xe
Ha3Ha4eHunA yCTpOIZCTBy B ¢ TeM nullb NCKJOYEHUEM, YTO Ha OAHOJSIMHENHON CXeMe
yCTponcTBa B nepBoe KOMMyTaLMOHHOE YCTPONCcTBO byaeT o603HaveHo «QB», a BTopoe
— «QA».
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4 JnemMeHTbl 3aWKnThl
4.8.1 Mpumep. Nepenayva Moao)KeHNS KOMMYTaLMOHHOIO YCTPONCTBA
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4 neMeHTbl 3alnThbl

4.9 | — 3almMTa OT NMpPeBbILIEHNSA TOKa

4.9

| — 3awimMTa OT NpeBbILLEeHUA ToKa

Moay/b 3alWMTbl OT NPEBbLILEHNSA TOKA «I» MMeeT creayolne 3alnTHbIe YHKLMN MO
ANSI:

+ ANSI 50 — 5> «ANSI 50, 51 — 3awWmMTa OT NPEBLILIEHUS TOKa C BblAEPKOW
BpeMeHn/0bpaTHO3aBUCUMON XapaKTEPUCTUKON BPEMEHN, HEHaMNpPaBeHHas»,
«4.9.1 XapaKTepUcTuKn»

+ ANSI 51 — L=> «ANSI 50, 51 — 3aWnTa OT NPeBbILIEHUA TOKA C BblAEPKKOIA
BpeMeHn/0bpaTHO3aBUCUMOM XapaKTEPUCTUKON BPEMEHN, HEHaNpaBieHHas»,
«4.9.1 XapakKTepuUCTUKn»

* ANSI 51C — 9> «ANSI 51C — 3awWwmTa No TOKy C MNYCKOM Mo Hanps>xeHuto», L=>
«4.9.5 3awmTa No TOKY C NYCKOM Mo Hanps»xeHuto [51C]»

* ANSI 51Q — 9> «ANSI 51Q — 3aLWwmTa OT NPeBbILEHNS ToKa OTpULLaTENbHOI
rnocsiefoBaTeslbHOCTU has3», => «4.9.4 12> — rneperpyska no ToKy oTpuuaTesIbHON
nocneposaTensHocTu [51Q]»

« ANSI 51V — L= «ANSI 51V — 3ali1Ta OT NPeBbILLEHNS TOKa C OrpaHUYeHnem
Hanpskenns», 5> «4.9.3 51V — 3awmuTa oT NpeBbILEHNS TOKa C YAepXKNBAOLLMM
Harnps>XeHnem»

* ANSI 67 — l=> «ANSI 67 — 3aLnTa OT NPEBbILEHNS TOKa, HanpaBneHHas», >
«4.1.2 OnpepeneHne HanpaBleHUA»

Mpwn ncnosb3oBaHUM 6NOKNPOBKM OT BPOCKOB TOKA HaMarHN4YMBaHUA AN
npenoTBpaLLEeHNS OLLUNOBOYHOIr0O OTK/IOYEHUSA 3a4eP)XKKa OTKOYEHNS, NCNOoJIb3yeMas
PYHKUNAMN MaKCUMaJIbHOW TOKOBOW 3alLUThl, AOJIXKHA COCTaBNATb He MeHee 30 McC.

OCTOPOXXHO!

Ona obecnevyeHns NnpaBubLHON paboTbl hyHKLMN ONpeneneHna HarnpaBaeHUsa Nocne
04HOMa3HbIX KOPOTKUX 3aMblKaHMN HEOBX0AMMO NCNOJIb30BaTh CleayioLlee onopHoe
Hanps>xeHue: [ns pa3oBoro Toka Ig.A OHO paBHO Hanps>XeHuo Mmexay nuHuammn UBC,
Ansa dasoBoro Toka Ih.B oHo paBHO HanpshxeHuto mexxay nmHnamu UCA, a onsa
azoBoro Toka Ith.C oHO paBHO Hanps>XxeHuto Mexxay nmHnsamu UAB.

B cnyyae ecnm HeMcnpaBHOCTb Npoun3oLluia B6IN3N TOYKU U3MEPEHMS, U AN Hee
OTCYTCTBYET OMOPHOE HaMNps>KeHne, KOTOPOE MOXXHO NCMOJIb30BaTh A9 ornpenesneHns
HanpaBieHNsa (Kak N3MEPEHHOr0, TakK U XPaHSALLErocs B apxmBe NamMsaT HaNps>KeHnin),
TO MoAyJsib cCpaboTaeT He HanpaBJieHHO nnu byaeT 6/10KMpoBaH — B 3aBUCUMOCTU OT
YCTaHOBKUN 3HAYE€HUA COOTBETCTBYHOLLLEr0 NapamMeTpa .

Bce anemMeHTbl MakCUMaJsibHOM TOKOBOW 3aLUNTLl UMET NOEHTUYHYIO CTPYKTYPY.
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4 neMeHTbI 3alnThbl

4.9 | — 3alimTa OT NMpeBbILIEeHNS TOKa

HOaHHbIN MOOYyJib MOXKeET pa60TaTb C Ha60paM|/| adalnTUBHbIX NMapaMeTpPOB.

N3mMeHeHne 3Ha4YeHNn MapaMeTpoB, BXOAALLNX B HAbOpbl NMapaMeTpoB, MPOMCXoaunT
ONHaMNYECKM Npu noMoLLn HabopoB afanTUBHbIX MapamMeTpoB. CM. pa3aen > «1.3.2
Habopbl afanTUBHbLIX MAapaMeTPOB».

ANSI 50, 51 — 3awmTa OT NpeBbILUEHNSI TOKa C BblAEPXXKOW BpeMeHu/
obpaTHO3aBUCUMON XapaKTepPUCTUKON BpeMeHU, HeHanpaBJieHHas

DTOT BapmaHT NpUMeHeHNs HacTpaueBaeTcsa B MeHio [MnaHup_ ycTp_I.
* [MnaHup_ycTp_] «Pex_» = «HeHanpaBJIeHH_»

Ecnun anemMeHT 3amThl N0 TOKY OonpeaesneH Kak «HeHanpasJJIeHH_», AaHHble O
HamMpaB/eHMN B pacyeT He NPUHMMAIOTCS.

BapuaHThI:
e [Mapam_ 3awunTtbl / Habop 1...4 / I-3aw_ / I[x]] «MeToa usmepeHunii» =
o OCHOBHbIe
o NcT_CK3

° 12

ANSI 67 — 3awuMTa OT NpeBbILLIEHNUs TOKa, HanpaBJiIeHHas
ITOT BapmaHT NpUMEHEHUs HacTpanBaeTca B MeHto [MMnaHnp_ ycTp_].
* [MnaHup_ycTp_] «Pex_» =
o «Bnepen»
° «peBepc»
BapuaHThI:
e [Mapam_ 3awunTtbl / Habop 1...4 / I-3aw_ / I[x]] «MeToa usmepeHunii» =
o OCHOBHbIe
o NcT_ CK3
° 12
Mpsamoe nnn obpaTHOe HampaBJ/ieHMe onpeaesiaeTCsa XapakTePUCTUYECKNM YriOM
HanpaesieHUs a3bl, KOTOPLIN, B CBOIO o4Yepeab, onpegenserca napametpom [CuctMap /
HanpasneHue] «YMY ¢pa3bl».
MoapobHoe onncaHme onpeneneHns HarnpaBJeHUs NPUBOANTCA 34€Ch: > «4.1.2
OnpepneneHne HanpassieHNA», U, B HaCTHOCTW, ANS HanpassieHNns MexdasHoro

KOPOTKOI0o 3aMblKaHUA: > «4.1.2.1 HanpasrsieHne Mmexxda3HOro KOpoTKoro
3aMblKaHUA»,

ANSI 51V — 3awmMTa OT NPEeBbILUEHNUS TOKa C OrpaHnYeHneM Harnpsa>KeHus

aT0T BapMaHT NpMMeHEHNA aKTUBMpPyeTCA cieayrowmnm O6p330MZ
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4 SneMeHTbl 3alnThbl
4.9 | — 3almMTa OT NpeBbILIEHNSA TOKa

e [Mapam_ 3awumnTtbl / Habop n / I-3aw_/ I[x]] «UOrpaHuny» = «akT_»
BapunaHThl:
* [Napam_3awmnThl / Habop 1...4 / I-3aw_/ [[x]] «MeToa namepeHur» =
o OCHOBHbIe
o NcTt_CK3
° 12
e «KaHaJs n3MepeHns» =
o JINH_ Hanp_
o (Pa3a-3emns
Ecnu pna napameTtpa «UOrpaHuy» 3afaHo 3HAYEHNE «aKT_», 9/IEMEHTOM 3alUnThbl OT
MaKCUMaJIbHOr0O TOKa NCMNOJIb3YEeTCs YAEPXKUBAOLLEE HanpsXKeHWe. TO 3HAYUT, 4TO
yCTaBKa MaKCUMaJIbHOro Toka byaeT CHM)XeHa Npu NageHun HanpsHkeHnsa. Taknum
obpas3om obecneymBaeTcsa 6osiee YyBCTBUTE IbHAS 3alUMTa OT NpPeBbIWEHNSA ToKa. Ons
MoporoBoro Hanps»xeHns «UOrpaHny Makc» TakXXe MOXXHO onpenennTb «KaHas
N3MEPEHUSI».
C nomoubio napameTpa [MNapam_ 3awmnTel / Habop 1...4 / 1-3aw_/ I[x]] «KaHan

U3MepEHUSI» MOXKHO OMnpefesiuTb, Kakoe Hanps>XeHne nusMepeHo: «JIMH_ Hanp_» nam
«Pa3a-3eMsisa».

ANSI 51Q — 3awuuTa OT npeBbilleHNSA TOKa OTpULaTe/IbHON NOCJ/iIe40BaTeJIbHOCTH

¢as
DTOT BapuaHT NMPUMEHEHNs aKTUBUPYETCA cleayowmm obpasom:

e [Mapam_ 3awunTtbl / Habop 1...4 / I-3aw_/ I[X]] «MeToa namepeHunii» = «I2»

ANSI 51C — 3awumnTa no ToKy € NyCKOM O Halpsa>XeHUio

OTOT BapuvaHT NPUMEHEHUS aKTUBUPYETCSA C MOMOLLBLIO afanTUBHbIX NapaMeTpoB; CM.
s> «1.3.2 Habopbl aaanTUBHbLIX NapaMeTpPoB».

BapunaHTbl:
e [Mapam_ 3awunTbl / Habop 1...4 / I-3aw_ / I[x]] «MeToa namepeHuni» =
°© OCHOBHblE
o NcT_CK3
° I2
* [Mapam_ 3awmthl / Habop n / U-3aw_ / KH[x]] «Pex_ n3m_» =
o JINH_ Hanp_

o ®a3H Hanp
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4.9.1

Released

4 SneMeHTbI 3alnThbl

4.9.1 XapakTepucTtuku

MeTton namepeHun

[Ons KaXkaoro 3alMTHOro 3JleMeHTa HaCTPOMKOWM NapaMeTpa «MeToa naMepeHnii»
MO>XXHO onpeaennTb, byaeT N1 n3aMepeHme BbIMONHATLCA Ha OCHOBE «OCHOBHbIE» NN
«MNcT_ CK3» 3Ha4vyeHuns.

Nnn )xe MOXXHO 3agaTb 4519 NapameTpa «MeToa n3MepeHuyi» 3Ha4YeHne «I2». B 3Tom
cny4dae byneT n3MepsaTbCsa TOK OTpMLATENbHOW NocaieaoBaTeNIbHOCTY a3, ITo
MO3BOJINT BbISIBNATL HecbanaHcupoBaHHble cbow.

XapaKTepUuCTUKu

0na Ka)kaoro sfieMeHTa MOXKHO HacTpauBaTb C/efylolme XapakKTepUCTUKN:

DEFT — onpegesieHHoe BpeMs — MaKCUMaJslbHbIVi TOK

HopmanbHO nHBepcHas xapaktepuctuka [NINV] (IEC) — IEC, ctaHgapTHas
obpaTHO3aBNCMMasa XxapakTepucTnka

XapakTepucTuka 60sbLL0n 06paTHON 3aBUCUMOCTY BPEMEHN OTKJIIOYEHUSA OT TOKa
[VINV] (IEC) — IEC, 6onbLuas obpaTHO3aBUCMMas XxapakTEPUCTNKA

XapaKTepucTtuka AJNTEeSIbHOW 3aBUCUMOCTMN BPEMEHN OTKJIHOYEHMS OT ToKa [LINV]
(IEC) — IEC, anntenbHas obpaTHO3aBUCMMas XapakTEPUCTUNKAE BblAEPXKKN BPEMEHMN

XapaKTepucTuKa odeHb 60/bLIoN 06paTHOM 3aBUCMMOCTU BPEMEHM OTKJ/IIOHEHMNS OT
ToKa [EINV] (IEC) — IEC, o4eHb bosibLuas obpaTHO3aBUCMMas xapakTepuCcTnka

XapakTepucTnka yMepeHHon obpaTHOM 3aBUCMMOCTY BPEMEHU OTKJIIOYEHUS OT TOKa
[MINV] (ANSI) — ANSI, ymepeHHas obpaTHo3aBucuMasl XapakKTeEPUCTUKAE

XapakTepucTtunka 6osbLion obpaTHOM 3aBUCMMOCTUN BPEMEHW OTKJIIOYEHUSA OT TOKa
[VINV] (ANSI) — ANSI, 6osibLuasi obpaTHO3aBUCHUMasT XapaKTEPUCTUKA

XapakTepucTuka o4eHb 60610 06paTHOM 3aBUCUMOCTY BPEMEHN OTKJ/IIOYEHNSA OT
ToKa [EINV] (ANSI) — ANSI, o4eHb 60o/1bLuasi obpaT