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1 MRU4 — 3awlimnTa rno Hanps»xeHuto

MRU4 — 3awiuTa No Hanpsa>XeHuto

MRU4 npepncTtaBnseT cobon pene 3alinTbl, KOTOPOE UCMOJIb3YET HOBEWMLLYIO TEXHONOMUIO
ABYXbSAEpPHbIX MPOLLECCOPOB A1 obecrnevyeHns BbICOKOTOYHbIX U HaOEXHbIX PYHKLUNA
Haps4y C BOSMOXXHOCTSAMM YAOOHOW 1 MPOCTON 3KCNayaTauun.

Pene MRU4 npegHa3Ha4YyeHO ANS 3alUUTbl 371eKTpoobopynoBaHNS OT oNacCHbIX Mepenanos
Hanps>eHuns. Hanpumep, 3awinTa OT NOHMIXKEHHbLIX HAaNPSAXXEeHNN, CBA3aHHbIX C
KOPOTKUMW 3aMbIKaHUAMU B CETU, WU NMepeHanpsa>XeHnsMn B CBA3N C pasrpyskon nam
cboem KOHTpoIIEepa HaNpsaXXeHUs reHepaTopa. KoMnakTHas KOHCTpykuma genaet MRU4
naeasnbHbIM BApUaHTOM 15 YCTAaHOBKU BHYTPU HU3KOBOJIbTHbIX CEKLUN K1EMM
KOMMNAKTHbIX CUCTEM CpedHEero Harnps»XeHunsa ¢ nsonaumen SF6.

WHTYNTUBHO NOHATHas KoHUenuus paboTbl C YCTPONCTBOM C MPOBEPKON KOPPEKTHOCTM
BBOAMMbIX NapaMeTPoOB U pacClUMpPeHHbIMU (PYHKLNSAMY BBOAA B IKCMNJyaTaunio, TakKUMu
KaK Hanpumep, BCTPOEHHOe CpeCTBO MOAeNpoBaHMA oTKka3os, obecneymBaeT
6e30nacHOCTb M 3KOHOMUIO BPEMEHU B MpoLiecce TexHn4eckoro obcayxmsaHna n seoaa
B 3KCnyaTauuto. lNMporpammHoe obecnevyeHne AnNa HAaCTPONKK MapaMeTpPoB U OLLEHKN
Smart view MOXXHO UCNOJIb30BaTb OAMHAKOBbLIM 06pa3oM CO BCEM CEMENCTBOM
YCTPOWNCTB.
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1.1

1 MRU4 — 3awiuTa no Hanps»xXeHuto

1.1 KoMMeHTapun K pykoBoaCTBY

KoMMeHTapuu K pyKOBOACTBY

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

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

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

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

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

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

HacTosiuiee pykoBoACTBO OMUCLIBAET NOJIHOYHKLMOHAIbHbIE MOANMUKALNN YCTPONCTB
(onuuns).

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

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

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

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

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

UHppopmaumns o6 obsa3aTenbcTBax u rapaHTUHHBIX YC/IOBUAX

KoMmnaHusa Woodward He HeceT OTBETCTBEHHOCTU 3a yuiepb, BbI3BaHHbIN
CaMOCTOATENbHON MOAepHU3aLNeNn Ui n3MeHeHNeM YCTPOMCTBA, WA npouenypsbl
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NJaHWpPoBaHUA PaboTkl YCTPOWCTBA (Ha 3Tarne NPOeKTUPOBaHUSA), HAaCTPONKY
napamMeTpoB U U3MEHEHUS PEryJIMPOBOK MNEePCoHasIoM MoJsib30BaTeNs.

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

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

CTpyKTypa BaHHOro pyKoBoACTBa

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

e O6wunii 0630p AOCTYNHbIX ANsA ycTponctea MRU4 hyHKLMIA 3alMThl NIPUBOAUTCH B
BUAE MYHKLMOHaNbHOM cxeMbl: > «1 0630p hyHKLUMiI». OBpaTUTe BHUMaHUE, H4TO
Han4yme HeKoTopbIX (YHKLMIA 3aBUCUT OT TMUMNaA 3aKa3aHHOro yctponcrea. Cnncok
BapuaHTOB cM. B pa3gene => «BbnaHk 3akasa ycTpoiicTBa.

¢ B ycTtporicteax MRU4 npumeHsieTcst ocobasi MoaybHas KOHLUEMNLUNS HAacTPOoeK,
n3MepseMbiX 3HAYEHUN U CUTHaN0B. HeCMOTpS Ha TO 4TO AaHHasa KOHUenums
MoAyJ/ien n NnapaMeTpoB NPOCTa M ACHa, HAaCTOSATENIbHO peKoOMeHayeTCs, 0COBEHHO
Ha4YYHaIOLWWMM, C Hell 03HakoMuTbes: > «Mopaynu, HacTpoiiku, curHanbl 1
3Ha4YeHnA»

¢ 0O Smart view — 370 paboyas nporpaMma, KOTOPYK MOXXHO YyCTaHOBUTb Ha MK ¢
OC Windows. KoMnbloTep MOXHO NOAKIIOYNTb K yCTporncTBsy MRU4 1 ncnonb3osaTb
ON18 HACTPOMKM U MonyvyeHuns ¢ yctponctea MRU4 faHHbIX (M3MepseMbIX U
CTaTUCTUYECKMX 3HaYeHUnn, 3anucen o cbosax n T. A4.). KpaTkoe BCTynaeHune
npueoanTCs 3aech: > «Smart view». Mpu 3ToM ¢ NOAPO6HBLIM OMMNCAHNEM MOXKHO
03HaKOMUTbCA B OTAESIbHOM [JOKYMEHTEe — MOJIHOM PYKOBOACTBE MNoJib30BaTess
Smart view.

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

¢ Bo3M0>XXHO, Heobxoanmo byaeT 3a4aTb HEKOTOPbIE HAaCTPOMKK Be3onacHoCTU, Tak
Kak ycTponcteo MRU4 noctaBnseTca 6e3 orpaHUYeHnin AoCcTyna v NpocTenmm
CTaHOapPTHbLIM NApPOaEM, 3alKnThbl He obecnedymBaOWMM. [a)ke Mpu HaANYUn
abCcoNOTHOM yBEPEHHOCTU, YTO 0COBbIX OrpaHUYeHUin AocTyna He NoHagobuTcs,
HaCTOATEsIbHO PEKOMEHAYETCS N3Yy4YnTb FNaBy «be3onacHOCTb»:
«be3onacHoOCTb»

* PAap HacTpoek OTHOCUTCA K caMoMy ycTponcTey MRU4: (BN «[MapameTpsbl
yCTpONCTBa»

* YcTponcTteo MRU4 npegnaraeT MHOXECTBO N3MepseMbiX 3Ha4YeHU n segeT
CTaTUCTUKY ellle HECKOIbKNX 3HaYeHnit: B pasaenax = «/3mepsaembie 3HauyeHna»
n 5> «CraTtncTuka» npueoanTCcs onmMcaHme COOTBETCTBYIOLWMX KOHLIEMLMIA 1
HacTpoek.

e MMpOTOKONbI CBA3W, AOCTYMNHbIE OS5 CBA3M ycTponcTtBa MRU4 noagctaHunen
onuceiBatoTca B pasgene > «KoMMyHMKaLMOHHbIE MPOTOKOSbI».

e YcTponcteo MRU4 MoXXeT ynpaBasTbh KOMMYTaLMOHHbLIM YCTPONCTBOM. O6bIYHO C
ero rnoMoLLbIO YNPaBAAOT BblK/lOHaTENAMUN, OTKIOYaEMbIMU PYHKLMAMU 3aLlUUTLI
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npu cboax. > «Oucnetyep cuctem ynpasneHns /KOMMyTaLMOHHbBIX YCTPONCTB»
OMUCLIBAIOTCA PasiNyHbIE (DYHKLUUW yNpaBaeHuns.

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

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

e YcTtponicteo MRU4 peructpupyeT pa3inyHblie cobbiTUS (BO3MYLLLEHUS,
obHapy>xeHHble cbon 1 T. A.), N03TOMY HeobXoAMMO 3HaTb, KakK NONYYUTb AOCTYM K
Takum 3anucam: > «PerunctpaTopsi»

* YcTtponcteo MRU4 npegnaraeT Ucnosib3oBaTh NMporpaMMupyeMble sIornyeckme
ypaBHEHUS AN8 NporpaMMnUpoBaHNS BXOA0B, BbIXOA0B, 6N1OKNPOBKK (PYyHKLNA
3alUMThl N CO3AaHNA COBCTBEHHbLIX NOrNYeCcKNX PyHKLWA B pene:
«[1porpammumpyemas siornka»

¢ Kpome hyHKLMIA 3awmnTbl YCTPoncTBO MRU4 nmeeT u pasnnyHblie QyHKUUN
KOHTpOoNA. OCHOBHOE UX OT/INYME OT PYHKLMIN 3aLLNTbl B TOM, 4TO PYHKL NN
KOHTPOA He BblAAlOT CUIFHAJI0B OTKJIIOYEHMSA, @ B 0C0BbIX 06CTOATENbLCTBAX
reHepupyloT aBapuiHble CUrHasbl. TAKOM aBapUNHbLIN CUTHaM MOXKHO MCMNOJIb30BaTb
0N 610KNPOBKU DYHKLMIM 3aLLMThl UK Ha3Ha4MTb ogHoMy 13 COWN nnn Bxonos:
=> «KoHTposb»

¢ OcobeHHocTK BBOAa ycTponcTBa MRU4 B akcnayaTaumio: > «BBopg B
skcnayaTauuto», ObpaTnuTe BHUMaHME, YTO ONMCaHNE BBOAA B IKCMJlyaTauuto
KOHKpPeTHbIX (PYyHKL NI 3alMTbl NPUBOOAMNTCA B Noapa3fenax rnas, NOCBAWEHHbIX
COOTBETCTBYHOLWMM (PYHKLNAM 3aLLNThI.

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

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

CBsA3aHHble AOKYMEHTbI

e CrnpaBoO4YHOE pyKoBOACTBO K ycTponcTtesy MRU4 (MRU4-3.6-RU-REF): 3pecb
YKa3blBalOTCA BCE HACTPONKMN, CUFHasbl U 3HAYEHUSA, OOCTYMHbIE B YCTPONCTBE
MRU4, a Tak)Xe COOTBETCTBYIOLWME MYTU MEHIO K HUM, 3HAYE€HNA N0 YMOJIHAHUIO U
Anana3oHbl 3HAYEHWNA.

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

e PykoBoAcCTBO no oTnagke ycrtponcts HighPROTEC (HPT-3.6-RU-TSG): onncaHue
BCEX BHYTPeHHUX coobieHun (06 ownbke nnm c npegynpexxgeHmnem), Kotopbie
MOryT MOCTYMUTb OT ycTponcTea MRU4. (CM. Takxe > «CoobuieHus o
CaMOONArHOCTUKE»).

KpoMe Toro, K 3TOMy OOKYMEHTY cnenyeTt obpawaTbCs, eCnm nocse dasbl 3arpysku
(> «12 27an 3arpy3ku») COUN «Cuctema OK» («paboTaeT») He FOpUT 3e/eHbIM.

e Cxembl npoBogkun (HPT-3.6-EN-WDG) — [TOJIbKO Ha aHIMJIMNCKOM A3blKe]: B 3TOM
OOKYMEHTEe OJ19 Ka)K40oro AOCTYMHOro BapMaHTa YCTPONCTBa (3akKa3 no Koay Tuna)
MMeeTCs COOTBETCTBYIOWaa cxeMa, Ha KoTopon yctponctso MRU4 nokasaHo c3agn
CO BCEMU YCTAHOBJIEHHLIMUM annapaTHbIMKU MOOYNSAMU N NOAKIOYEHUAMU MPOBOOOB.
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* CnpaBo4Hble okyMeHTbl SCADA
o Cnucok To4vek AgaHHbIX IEC 60870-5-103
o Cnncok To4Yek daHHbIXx Modbus
o Cnncok To4vyek maHHbIX Profibus

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

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

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

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

[

1.1 Ba>kHble onpepneneHus

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

OMNMACHOCTb!

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

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

BHUMAHWE — yka3biBaeT Ha OMaCHY CUTYyaLUIo, KOTOPasi MOXKET NMPUBECTU K TAXKKNM
TeJIeCHbIM MOBPEXAEHNAM NN JieTaJlbHOMY UCXOAY, eC/IN ee He NpefoTBPaTUTh.

OCTOPOXXHO!
OCTOPOXXHO — yKa3blBaeT Ha BO3MOXXHYIO ONacCHYI0 CUTYaLuilo, KoOTopas MoXeT
MPMBECTUN K MOBPEXAEHUSAM NErKOW UK CPeOHEN TAXKECTU, eC/IN ee He NPenoTBPaTUTh.
NMPUMEYAHWE — onucaHue cuTyauunin, He NpeacTaBASloWMX OMACHOCTY AN XU3HU 1
3[10POBbA.
Q [aHHbIN cMMBOJT 0603Ha4YaeT NOJIE3HbIE YKA3aHUS U PEKOMEHOALNN, @ TaK)XXe COAEPXKUT
1 nHgopMaumio ona adekTnsHon n becnepebonHom paboThl.

Hangne>xalwyee ncnosb3oBaHue ycrpohcrsa U BaHHOIo pyKkoBoacTtTBa

OCTOPOXXHO!

He BBOOMTE B 3KCnayaTauuto yctponctso MRU4, noka He ByaeT BbIMO/HEHA ero
HacTpoMKa 1 NpueMKa.

MpoynTanTe faHHOE PYKOBOACTBO MO 3KCMyaTauuu.

15 HacTpolkn TpebyeMbix yHKLMIA 3awmThbl npounTanTe > «Mopynb 3aL: obLuas
3alMTa» U COOTBETCTBYOLWME rNnaBbl B > «3nemMeHTbl 3aWnTbI».

Mpouenypa npuemku onucaHa B 5> «Beoa B 3KcnyaTaLmio» U COOTBETCTBYIOLLMX
pa3zenax rnaB, KOTOpPble OTHOCATCS K TpebyeMbiM OYyHKUMSAM 3aLLUnNThbI.
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1.1 KoMMeHTapum K pyKoBoACTBY

CNEOAYWUTE HACTOSLLWM NHCTPYKLNSM

MNepen Ha4YanoM yCTaHOBKM, 3KCMIyaTaLuUn UIN TEXHUYECKOro 06cnyxmnBaHmns
obopynoBaHNA TWaTebHO 03HAaKOMbTEChH C HAaCTOSLLMM PYKOBOACTBOM U BCEW NMPOYENR
HeobX0AMMOW OOKYMEHTALNEN, OTHOCSALLENCA K KOHKPETHbIM onepaunaM. BeinonHante
BCE yKa3aHUsa 1 npenynpexxaeHnsa no tTexHnke 6esonacHoCcTn, OENCTBYIOLLNE Ha
npennpuaTnn. HeBbIMOIHEHME 3TUX UHCTPYKLUN MOXKET NPUBECTU K TENEeCHbIM
MOBPEXAEHUAM U/UN K UMYLLLECTBEHHOMY YLLepby.

14

MRU4 MRU4-3.6-RU-MAN




1 MRU4 — 3awiunTa no Hanps»xeHuto

1.1 KoMMeHTapuun K pyKoBOACTBY

LEJIEBOE NMPUMEHEHWE

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

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

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

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

e 3alWinTa BBOAA

* 3alnTa 31eKTpoceTH

* 3awmTa obopynoBaHMs

* 3awmTa TpaHchopmaTopa

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

nosib3oBaTesb. B Lenax obecnevyeHns Hagexallero npuMeHeHns yctponcTea: Cnenyet
cobnofaTbh TEXHNYECKME YCIOBUA U JOMYCKKU, yCTaHoBeHHble Woodward.
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1 MRU4 — 3awlinTa rno Hanps»xeHuto
1.1 KoMMeHTapun K pyKoBoACTBY

O YcTapeBwas noKyMeHTaumns

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

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

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

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

Ba>xHasa nH¢opmMaumsa

B cooTBeTCcTBMM C TpeboBaHNAMN 3aKa3yMKa YCTPONCTBA YKOMMAEKTOBaHbI MOAYJIbHO
(no kogam 3aka3a). Obo3HauYeHUS CoOeANHNTESIbHbIX Pa3beMOB YCTPOWCTBA NPUBOAATCS
Ha BEPXHEN NaHenn Kopnyca (31eKkTpu4yeckasa cxema).
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1 MRU4 — 3awiuTa no Hanps>xXeHuto

1.1 KoMMeHTapun K pykoBoaCTBY

OCTOPOXHO!

DNeKTPoCTaTUYECKN pa3pss

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

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

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

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

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

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

* [IpnKacaTbCa MOXXHO TOJIbKO K Kpasm [1IM.

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

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

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

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

© 2019 Woodward. Bce npaBa 3aluLLeHbl.
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1 MRU4 — 3awlinTa rno Hanps»xeHuto
1.1 KoMMeHTapunm K pyKoBoACTBY

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

Ha kopnyce ycTpoinctBa MRU4 3akpenseHa cxeMa nogkatoveHns (nposogkun). Ha saton
CXeMe MoKa3aHbl BCe pa3beMbl JaHHOI0 KOHKPETHOIr0 BapnaHTa YCTPOMCTBa.

Tabnnuy CMMBOJIOB, KOTOPbIE MOryT 0TOBpakaTbCa Ha 3TOW CXEME, MOXXHO HaNTWN 3[4eChb:
L=~ «YcnoBHble 0603HaYeHNS SNEKTPUYECKNX CXEM>»

OnopHasa cucTeMa CTPeJIOK Harpy3Kku

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

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

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

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

Tunorpagckme obo3HavYyeHns

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

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

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

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

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

¢ @@® Onop nsobpax

HyMepoBaHHbIe CUrHasbl Ha d)yHKuMOHaﬂbeIX cxeMax

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

Mpn 3TOM BCe LUUGPLI B KPY>KKe, 0TOBparkatoLMecsi Ha TOM NN MHOM Cxeme crnpaBa
(HanpuMep, Kak BbIXOAHOW CUrHaJ), MepeyncsieHbl B rnaBe «YkasaTesb».
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1 MRU4 — 3awiuTa no Hanps»xXeHuto

1.1 KoMMeHTapun K pykoBoaCTBY

1.1.2.1 CuMBOJMbl HA (PYHKLLMOHANbHbIX CXeMaxX

3au .
Bak KomOTknA

Hass .
BnkKoMOTKA

Cuctlap
penbTa gu - pexxum

HPT_YO05

Ha3s . TpeB_genbTa du

HPT_Y06

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

MRU4-3.6-RU-MAN

3Ha4YeHUsa HacTpoek

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

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

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

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

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

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

HuwxHAS cTpoka, cfieBa: HyMepoBaHHbI
BXOOHOW CUrHa; cnpaBa: HYMEpPOBaHHbIN
BbIXOOHOW cUrHan. C TeXHNYECKON TOYKU
3PEHMS OHUN HUYEM HE OT/IMYaTCH OT
«06bI4YHbIX» (HEHYMEPOBaHHbIX) CUTHAJIOB.
OLHaKo 3TK cMrHasbl oTobparkaloTcs Ha
HECKOJIbKNX pa3HbIX CXeMaX, 1 HyMepaLu s
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1 MRU4 — 3awlinTa rno Hanps»xeHuto
1.1 KoMMeHTapun K pyKoBoACTBY

Hass .
Bbibop UX
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paccynTaHo
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nomMoraeT NaeHTNPULNpoBaTb N HAXOAUTb UX
Ha CTpaHMUaX TEXHNYECKOro pykoBoacCTBa.

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

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

Ecnn B Ka4yecTBe 3Ha4YeHUs HAaCTPOMKMN
napameTpa «Ha3B . Boibop UX» 3agaHo
«paccYNTaHO», TO BbIX0A4 1 HEAKTUBEH, a BbIXO/
2 aKTUBEH.

3HayeHne HaCTPOMNKN NapameTpa «Ha3s .
BHB/1K1» siBNSieTCA HE OAHUM N3 3JIEMEHTOB
NMPOCTOro HEM3MEHHOr 0 CNMCKA HAaCTPOeK, a
APYrM napaMeTpoM (Kak npaBuio, ABONYHbLIM
BbIXOAHbLIM CUrHAJIOM), Ha3Ha4YaeMbIM U3 CMUCKa
napameTpoB.

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

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

[lBa Tuna yCTPONCTB CpaBHEHMNSA («TpuUrrepsl
WMnuTTa»)

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

HumxHAa cTpoka. PYHKLKMA 3TOro Tuna
MPOTUBOMOJIOXKHAA: €C/IN 3HaYeHue
aHanorosoro curHasna lgp.A HU>XKe Noporosoro
3Ha4YeHns (30ecCb: 3HaYeHUe HAaCTPOMKN
napameTpa «/<»), TO BbIXO4 CTAHOBUTCH
AKTUBHbIM.
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1 MRU4 — 3awiuTa no Hanps»xXeHuto

1.1 KoMMeHTapun K pykoBoaCTBY

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

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

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

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

RS-Tpurrep.

CYeTUYMK C 3aMnyCcKoM Mo PPOHTY.

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

MRU4 21



1 MRU4 — 3awlimnTa rno Hanps»xeHuto

1.2 CBepeHunsa ob ycTtponcTee

1.2

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

22

®

CBepeHusa o6 ycTpoucTsee

KoMnneKkT nocraBkm

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

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

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

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

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

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

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

bartapes

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

MocKoNbKy OHa He NCMOoNb3yeTCs Npu HopMasibHOW paboTe ycTponcTtea MRU4,
0XXMNAaeTCs, 4TO NPU HOPMaJibHbIX YCJIOBUAX 3KCMyaTalun ee 3aMeHa He noTtpebyeTca B
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1 MRU4 — 3awiuTa no Hanps»xXeHuto

1.2 CeBeneHunsa ob ycTponcTee
Te4vyeHmne BCero cpoka cnyxbbl yctponctea MRU4. Ecnun e 3ameHa 6aTapen Bce-Taku

notpebyeTcs, To Heobxognmo byaneT oTnpaBuTb ycTporcTeo MRU4 nponssognTento ons
CepBUCHOro 0b6CnyXnBaHums.

YananeHune 6atapeu no uctedeHMn cpoka cayxbsl ycrponcrea MRU4
CnepyeT BbiNaATb BaTapeo nam «NepeKkyCcuTb» KOHTaAKTbI.
[JononHuTenbHblIE CBEAEHNSA COAEpPKXaTCA B MacrnopTe 6e30macHOCTM NPOAYKTa,

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

Yrunmnsaunsa

[laHHOe 3alMTHOe YCTPONCTBO COAEPXKNT
baTapelo n NOTOMYy OTMEYeHO CMBOJIOM,
yTBEepxAeHHbIM anpekTuBon EC 2006/66/EC.

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

Ob6bI4HO yTUAN3aLma 3N1eKTPUYECKNX YCTPONCTB 1 BaTapen pernaMmeHTupyeTcs
TpeboBaHNAMN N HOPMaMK, AEACTBYIOLLMMN B CTPaHe nosb3oBaTens.
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1 MRU4 — 3awlinTa rno Hanps»xeHuto
1.2 CBepeHuns ob ycTtponcTee

1.2.1 BbnaHk 3aka3sa ycTpoucTBa

Pene 3awmutbl No Hanpa>XXeHUIo U 4YacTtoTe

MRU4 2 # # # # #
Uudpo- Penen- Kopnyc Oucnnen
Bble Hble
BXOA,bl BbIXOAbl
8 6 Bl KK- A
auncnnen,
128 x 64
nnkcens

Bepcua obopypoBaHua 2

CtaHpapT 0
Kopnyc n kpenneHue

[lBepHOe KpensieHune A
[BepHoe KpersieHne 19 arnmMoB (CKpbITOE KpernsieHne) B
KOMMYHUMKaLUOHHbIE NPOTOKObI

be3 npoTokona

Modbus RTU, IEC60870-5-103, DNP3.0 RTU | RS485 /pa3bemsbr*

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

Profibus-DP | onToBo/10KOHHOE cCoeanHEHnE /pa3bem ST*

Profibus-DP | RS485 / D-SUB*

Modbus RTU, IEC60870-5-103, DNP3.0 RTU | 0n1T0B0O/IOKOHHOE coeanHeHne /pa3bem ST*

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

W O M m g O W >

IEC61850, Modbus TCP, DNP3.0 TCP/UDP | Ethernet 100 M6uT/c /RJ45*
IEC60870-5-103, Modbus RTU, DNP3.0 RTU | RS485 /pa3bemsi

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

IEC61850, Modbus TCP, DNP3.0 TCP/UDP | OnTu4yeckuvi gyrnaekcHbivi pa3bem Ethernet 100 K
Mb6uT/c /LC*

Modbus TCP, DNP3.0 TCP/UDP | OnTudeckuvi AynaeKkcHbivi pasbem Ethernet 100 Méut/ L
c/LC*
IEC60870-5-103, Modbus RTU, DNP3.0 RTU | RS485 /pa3bemel T

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

onuusa gNa arpeccMBHOM cpepabl
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1 MRU4 — 3awiuTa no Hanps»xeHuto

1.2 CBeneHunsa ob ycTponcTee

Pene 3awmTbl NOo Hanpa>XeHU1o U 4YacTtoTe

MRU4 2 # # # # #
HeTt A
KoHgopMHOe noKpbITne B

D,OCTyI'IHI:Ie A3blKOBbIE HaCTPOﬁKVI MEeHI0

AHranncknn (CLLUA)/HeMeLKNn/McnaHCKNIA/pYCCKNN/MOoNbCKMn/MopTyransckmnn (bpasunnusa)/
hbpaHLYy3CKNIA/PYMbIHCKUIA

(*) Ans Ka)aoro BapvaHTa COeAMHEHUS MOXKHO UCMOJ/Ib30BaTh TOJ/IbKO OAWH NPOTOKO
CBA3MN.

Smart view MOXXHO MCNOJIb30BaTb NMapasnfenbHo Yyepes nHtepdenc Ethernet (RJ45).

MporpamMmMHoe obecneyeHne gnsa napaMeTpmsaunm 1 aHanmsa Smart view BKJHOYEHO B
komnnaekT yctponcTts HighPROTEC.

Bce ycTponcTBa ocHaweHbl nHTeppencom IRIG-B ona CMHXPOHU3AL MW BPEMEHMU.

C dbyHKUMen ynpaBneHns (4o 6 pacnpefenmTenbHbIX YCTPOUCTB) U normkomn Ao 80
JIOrM4ecKnX ypaBHeHUN.
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1 MRU4 — 3awlinTa rno Hanps»xeHuto
1.2 CBepeHunsa ob ycTtponcTee

1.2.2 HaBurauma — pabora ycTtpoucTBa

Cneayrouiasa nHpopMaumnss OTHOCUTCA K 3alUNTHbBIM YCTPOWCTBaM C KOprycom «B1» n
MaJibiM gucrisieemM, B YactHocTu, MRU4:

®

WOODWARD

SYSTEM &/

]

HPT _Z0D
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1.2.2.1

1 MRU4 — 3awiunTa no Hanps»xeHuto

1.2 CBeneHunsa o6 ycTponcTee

dneMeHTbl NepeaHen naHenm

(1) Mporpammupyembie COUN

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

CBeTOOMOAHBIM MHANKATOPAM MOXHO Ha3HayaTb pa3/indHble CUIFHasIbl U3 «CMNNCKa

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

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

dTan 3arpy3kn») GyHKUMK 3awmnThl ycTponcTea MRU4 paboTtatoT. B ntobom nHom cnyvae
cnepyeT 06paTUTbLCHA K PyKOBOACTBY M0 OT/1aAKe.

(3) Aucnnen

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

(5) MporpaMMHbIe KHOMKH
OyHkunm «MPOTPAMMHbBIX KHOIMOK» 3aBUCAT OT KOHTEKCTa. B HMXXHen cTpoke gucnnes

oTobparkatoTca Tekywme pyHKLUUN B BUAE CUMBOIOB. CM. L=~ «O603Ha4eHNs
MPOrpaMMHbIX KHOMOK>»

(6) KHonka «INFO» (curHanbi/coobuieHns)

OTobparkaeTcs Tekyliee Ha3HadyeHne COW. 3Ta KHOMKa NPAMOro Bbi30Ba MOXET 6bITb
Ha)xaTa B ntoboe Bpems.

Y106bI BLINTY U3 MeHio COWN nan noaMeHto, HaXKMUTE NPOrpaMMHYL0 KHOMKY «<» (BNeBo)
OAVH UNN ABa pasa.

JononHnTenbHblIE CBEAEHUS: (TN «CON»

(7) KHonka «C»

OTMeHa N3MeHeHUn NapaMeTpoB U MOATBEPXKAEHME CUTHAMOB (B TOM YUC/e NpoBepKa
COW). Bo Bpems xos04HOro nepesanycka — cbpoc naponsa n/mnm napaMmeTpos.

JlononHuTenbHbLIe CBeAeHUs 06 OTMeHe U3MeHeHN Bo BpeMs 06bi4HOM HacTpoiiku: L=>
«HacTponkn napameTpos»

LononHntenbHble CBeOEHUSA 0 NOATBEPXXAEHNN CUFHANOB: I5[> «MoaTBep>XAeHNSA»

B yacTHOCTHK, 0 NOATBEPXKAEHUN BPYYHYIO 1 Nnposepke CON: > «1.5 MoaTeepxaeHne
BPYYHYIO (HaXkaTmeM KHonku C Ha naHenun yrnpassieHns)»

CHpoc auanora Bo BpeMs X0JIOAHOro nepesanycka: => «Bo3BpaT k 3aBoaCKUM
HacTporkaM, cbpoc Bcex nmaponemn»

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

Yepes 3T1oT nHtepgenc USB MOXXHO BbINONAHUTL coeauHeHue ¢ MO Smart view,
yCTaHoBJIeHHbIM Ha [1K.

MRU4-3.6-RU-MAN MRU4 27



1 MRU4 — 3awlimnTa rno Hanps»xeHuto
1.2 CBepeHunsa ob ycTtponcTee

(9) KHonka «OK>»
Mpn HaxaTnm KHonMku OK BpeMeHHO COXPaHATCA N3MeHeHNa NnapamMeTpos. [Mpu

MOBTOPHOM HaXXaTU KHOMKN «OK» 3TV nsMeHeHuns 6y,El,yT COXpPaHeHbI Ha MOCTOSAHHON
OCHOBE.

(10) KHonka «CTRL»

MpaMol AOCTYN K MEH0 yrpaBeHuns.
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1 MRU4 — 3awiuTa no Hanps»>xXeHuto

1.2 CBepeHunsa ob ycTponcTee

1.2.2.2 O603Ha4YeHUs NPOrpaMMHbIX KHOMNOK

Onsa 0603HavYeHNA PYHKUWIA NPOrpaMMHbIX KHOMOK NUCMOJIb3YIOTCA C/ieAyoLlme CMMBOJIbI.
KnasuwaCMbICs10BOE copep>XaHue

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

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

C NoMOLL b0 MPOrpPaMMHON KHOMKU «BJIEBO» MOXKHO BEPHYTbCSA Ha OAWH LuAr Ha3ag.
MO>KHO BbIATU U3 NOoAMEHI0. MO)XXHO BEPHYTLCS K NMpeabiaylien cCTpaHuLe epeBa MeHIo.

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

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

C nomMoLLbio MPOrpaMMHON KHOMKK «KOHEeL, CMMCKa» MOXKHO Cpa3y NMepenTn B KOHeLl
cnucka.

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

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

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

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

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

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

C NOMOLLbIO MPOrPaMMHON KHOMKU «yAannTb» yAANATCA BbiOpaHHble AaHHbIE.

MporpaMMHON KHOMKOW «BbICTPO BNepen» ocylecTeasgeTcs bbiICTpasd NpoKpyTKa
Bnepea.

MporpaMMHOI KHOMKOWN «BbICTPO Ha3aa» ocylLlecTBAsSETCSA BbiCTpas NPOKPYTKa Ha3aa.

JIRHNDGRRECENE R C
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1 MRU4 — 3awlimnTa rno Hanps»xeHuto

1.3 Moaynn, HaCTPOMKKN, CUrHa bl N 3Ha4YeHUA

1.3

Monaynnm, HaCTpOﬁKM, CUTrHaJibl U 3HA4Ye€HUA

MRU4 — 3T0 uundpoBoe 3alnTHOE YCTPONCTBO, BO BHYTPEHHEN NaMATN 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 obecrnedyeHune yctponctea MRU4 moxxHo npeacTtaBuTh cebe B BuAe
HECKOJIbKNX OTAEe/IbHbIX HE3aBUCUMbIX PYHKLIMOHANbHbLIX 610K0B. Bo BCen Hallen
TEXHNYECKOW AOKYMEHTALUM peYb NAET 0 «MOAYNAX» (MU UHOTAA — «DYHKLNAX»).
Hanpumep, cBo MoOyJ/b €CTb Y KaXK40M 3aWnTHON pyHKLMK. [1na yCTPONCTB
HighPROTEC oHUM gBNSIOTCSA OCHOBHLIM NOHATUEM: Hanpumep, pyHKUMSA noacyeTa
CTaTUCTUYECKUX AaHHbIX ABNsSeTCsa MoayneM (HasbiBaeTca «CTaTUCTMKa»), MoOAyJieM
ABNSAETCA KaXKAbl NPOTOKON CBA3M, a TakxKe obuwme qhyHKLMN yrnpaBieHns
BblKJItOYaTeNsIMU (Ha3biBalOTCA «YNpaBrieHne»). imeeTca ga)ke Moaysb obLLeN 3aWnThI
(Ha3bIBaeTCs «3aly»), KOTOPbIA B3aUMOOENCTBYET CO BCEMU APYrUMU 3alLNTHBIMUN
MoOynsamn.

2
=

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

30

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

HekoTopble MOAyM CYLLECTBYIOT B BUZE HECKONBKUX (MAEHTUYHbIX) 3K3EeMIMISPOB,
KOTOpbIe MOTYT aKTUBUPOBATLCS U HAaCTPaMBaTbCA HE3ABUCMMO ApYyr OT Apyra. hx
MO>XHO MCMONb30BaTh, KOrga TpebyeTcs HEeCKOJIbKO 3TanoB 3awWmnTel. OgHako y MRU4
nMeeTcs 04HO PpyHAaMeHTaslbHOE OTINnYMnE: PYHKLINM BCEX DKIEMMIISPOB
(onpeneneHHoro Moays) Bceraa MAeHTUYHbI (33 UCKJIIOYEHMEM OTIMYNIA, BO3HUKAIOLLNX
B pe3ysibTaTe pa3HblX 3HAYEHU HAaCTPOEK).

MNpuMeHsieTcs cnegyollee corsaleHne 06 MMeHOBaHUW: eCN CyLLeCTBYeT HECKOJIbKO

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

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

e [MlapamMeTpbl — 3TO AaHHbIe, KOTOPbIE MOIYT U3MEHATLCA MoJib30BaTesieM A4
afanTaunnn K KOHKPETHbIM CLUeHapunaM NCroJZib30BaHUA.
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MRU4-3.6-RU-MAN

1 MRU4 — 3awiuTa no Hanps>xXeHuto

1.3 Moaynu, HaCTPOMKUN, CUTHabl 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
hanine, MoXXHO nepeHecTn Ha Ntoboe apyroe 3awmTHOE ycTponcTeo MRU4.
(MoppobHee cM. B pykoBoacTBe Smart view.)

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

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

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

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

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

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

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

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

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

OpHako cnepyetT 3aMeTUThb, YTO He BCe (PYHKLUM 3allunThl NOLAEPXKMNBAKOT HaGOpr
alalTUBHbIX NMapaMeTpOB.
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Monb3oBaTeNn, KOTOPbIE HE 3HAKOMbI C MOHATMEM «Habopbl aAanTUBHBLIX
napaMeTpoB», MOTyT yY3HaTb 06 3TUX NapaMeTpax noapobHee B COOTBETCTBYOLLEN
rnase. CM. pasgen => «Habopbl afanTBHbLIX NapaMeTpoB».

MpaAMble KOMaHAbI

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

HO TOJIbKO BbINOJIHAIOTCA HEMedJieHHO. [MoaToMy npamMmble koMmaHabl HE aBnsoTca
yacTblo hanna napameTpos *.HtpPara.

TNANYHBIM NPUMEPOM MNPAMBbIX KOMaHA ABAAIOTCA KOMaHAbI C6pOC8 CHeT4HYMKOB.

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

CurHanbl

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

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

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

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

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

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

Takum e obpa3oM CMrHabl MOTYT Ha3HavYaTbCA MHAMKaTOpaM ycTponcTesa MRU4,
rnpu 3TOM UHAMKATOP 3aropuUTCs, Kak TOJSIbKO Ha3HaYeHHbIN CUrHan rnepengeT B
cocTosiHne «UcT ». (Cm. Takxe L=> «CON»).

CocTosiHMA BXOAO0B (4019 BXoAa MOAYNS)

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

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

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

CyeTyunKuM, 3HavYeHUs

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

paboThbl NOCTOAHHO XPaHATCS B 0OHOBJIEHHOM COCTOSIHUW.
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e CaMbIll pacnpoCTPaHEeHHbIN (M CaMbll BaXKHbIN) TUM 3Ha4YeHUn — 3TO Habop

MRU4-3.6-RU-MAN

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

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

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

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

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

YcraHoBka napamMeTpos B UYM

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

(noppobHoe onncaHne obnacTten gocTyna CcM. B pasgene > «[Maponn ypoBHS
nocTyna».

Monb3oBaTelb MOXKET MOJy4YNTb HEOOXOAMMbIE paspeLleHns AOoCTyna K

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

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

* C NnoMOLWbI0O NPOrpaMMNPYEMBbIX KNaBuL NepenanTe K napameTpy, KOTopbIn

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

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

Tenepb Bbl MOXETE:

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

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

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

s nsmeHeHns 3Ha4vYeHUN Apyrnx rirapaMeTpoB v rocsiegyrulero nx coxpaHeHuns

* nepenauTe K opyromy rnapameTpy U U3MeHUTe ero
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CumMBON «3BE3004Ka» nepeg NaMmeHeHHbIMN NnapaMeTpaMn rNnNOoKa3sbiBaeT, HTO N3SMEHEHNA
COXpaHeHbl BpeMeEHHO, TO €CTb OHUM elle He COXPaHeHbl B NMOCTOAHHOM peXunmMme n He
npMMeHeHbl Ha yCTpOIZCTBe.

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

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

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

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

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

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

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

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

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

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

BapuaHT 2: KOHTEKCTHO-3aBUCHUMbIe pa3peLueHns BocTyna

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

[aHHbI CMMBOJ1 YKa3blBaeT, YTO YCTPONCTBO NO-NPeXHeMY HaXoAUTCHA Ha ypoBHe «Read
Only-Lv0» (9> «Maponn ypoBHA [oCTyna») namn TeKyLuii ypoBeHb AOCTyMNa He aaeT
npaBa U3MeEHATb AaHHbLIN NapamMeTp.

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

N3MeHNTe HaCTPOMKN NapaMeTpPoB.

Tenepb Bbl MOXeTe:

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

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

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

L8 n3aMeHeHns 3HavYeHu Apyrnx riapaMeTpoB v riocsiegyrLllero nx coxpaHeHns

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

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

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

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

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

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

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

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

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

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

Fpynnsl ycTaBok

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

* AKTUBMPOBaATb OOHY M3 YeTblpeX rpynn ycTaBok («HM1» ... «HIM4»).
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* Ha3HavyaTb aKTUBMPYIOLLNA CUFHAN AN Ka)XKAOW rpynrbl YCTaBOK (3HaYeHne
HacTporkun «MYM yepes ®yHKBX» 1 AONONHUTENBHO Ha3Ha4YaTb COOTBETCTBYOLIMNE
CUrHanNbl 4J1s NepeKsYeHns:

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

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

Oonuusn MepekniwoyaTenb rpynn ycraBokK

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

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

Mpumep.

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

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

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

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

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

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

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

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

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

Ob6xon 6/10KMPOBKM HacTpoek

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

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

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

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

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

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

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

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

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

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

Hanpwumep, [I[1]]).

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

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

40 MRU4 MRU4-3.6-RU-MAN



1 MRU4 — 3awiuTa no HanpsXxXeHuto

1.3 Moaynu, HaCTPOMKU, CUTHabI U 3HaYeHUS

4 N\
E] Mapam_ 3awuTbl/Ino6_ nap_ BaUJ,_/I-BaLL...E]

| &

HaunmeHoBaHue Ben_

é@ BHBNK1 - -
&Y BHBK2 ==

&5 BHBIK KoMOTKN .-
Lo BHPEBOIOK il eccceccecane- @

éQ An_Habop 1 KH[1] - 27, 59 . Tpes_
'&'/Xﬂ'_ﬂa’ﬁ'ob 2°TTTT=T° " i
& An_Habop 3 .-

ég Apn_Habop 4 - -

4 N\

[2] Napam_ 3awwTe/Habop 1/1-3au_- 50, 51/I[1] - 50, 51
| & |

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

&5 BHBIK ®HK

o BH pes 6110K (hyHK
& BAkKomOTK

& BHBNIK KOMOTKN ®HK
é@ MeToa n3MepeHuin
é@ I>

& Xap

Lt

aKT_
HeakT_

HeakT_

HeakT_

HeakT_

OCHOBHble

1 59 1 IHOM
DEFT ég DEFT

L1 c

TR TR

HPT_ZBK

®

Puc. 2: lpu Ha3HayYeHUN napameTpa afanTUBHOro Ha60pa AJ14 rnapamMeTpoB rpyriribl yCtaBoOK
fobasasTcs a/lbTEPHATUBHbIE 3HAYEHUA.

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

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

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

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

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

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

o [eHepaToOp, ABUraTesb, 3aL4mUTa OT neceHcnmbunumsaumm Toka
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1.3.3 OTobOpa>keHMe COCTOAHUA

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

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

«HeaKT_» [ JIoxb [/ «0» O

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

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

2 PaboTta

~

\
N M 30ecb Haxo4ATCS AaHHble peXxiMa paboThl.
KN

;aﬁora

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

* PerucTtpaTop owwmnbok, Pernctpatop cobbiTuit,
PernctpaTop HEMCnpaBH.

e CamogmarHocTuka
* NMoaTeepanTb, Cbpoc

2 NMnaHupoBaHMe YCTPOUCTBA

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

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

HPT_ZAM

BbibrpaeTcs npotokon (SCADA) cBSI3M C NoACTaHLMEN.

2 MapaMeTpbl yCTPpOUCTBA

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

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

HPT_ZAO

* KO3I(hpuumeHTtos TT u TH;
* Tuna nogkno4veHnsa TH (Pa3H Hanp, JIMH_ Hanp_).
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MapameTpbl 3aLLUTDbI

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

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

* [MapameTp obLien 3aWwmnThI

* Habop 1 ... Habop 4

* Nepekn_ HM (MepeknioyeHne Habopa napameTpoB)

SN1IeMEeHT ynpaBJieHus
HacTponkn KOMMYTaUMOHHbIX YCTPOWNCTB.

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

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

Jlornka

* 1o 80 nornyeckux ypaBHeHun

* 4 wnw3a Ha BbIbop

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

CepBuc

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

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

* icnonb3oBaHWe BHYTPEHHEro reHepaTopa CMrHanos/
cboeB

* MNepe3arpyska 3alWNTHOIro YCTPONCTBa
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1.3.5 MnaHupoBaHue yCTpPOUCTBA

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

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

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

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

Ycnyru no naaHMpoBaHMIO Tak)Xe OKasbliBaloTCA KoMnaHuen Woodward.

OcTeperanmtecb HeNpegHaMepPEHHOIr0 OTKYEHNS 3aLlWNTHBLIX QYHKLUA Uan MOAYNEN.

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

MNpV NOBTOPHOM BKJIIOYEHUM OJHOIO M3 3TUX MOAYyel BCe COOTBETCTBYOLME I3TUM
MOZYJISIM NMapamMeTpbl MPUMYT 3HAYEHUS MO YMOIYAHUIO.
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1 MRU4 — 3awiuTa no Hanps»xXeHuto
1.3 Moaynu, HaCTPOMKUN, CUTHabl U 3Ha4YeHUS
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 MRU4.

MRU4-3.6-RU-MAN MRU4 47
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1.3 Moaynn, HaCTPOWMKWN, CUrHabl N 3Ha4YEeHUA

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 MRU4 — 3awiuTa no Hanps>xXeHuto

1.3 Moaynu, HaCTPOMKU, CUTHabl U 3Ha4YeHUS

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

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

OnncaHnsa AOCTYMNHbIX KOMaHA cOpoca MOXXHO HAaNTU B OTAE/IbHOM AOKYMEHTE MoA
Ha3BaHneM «MRU4 CnpaBo4Hoe pyKOBOACTBO>.
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1.4 be3onacHOCTb

1.4

50

be3onacHoOCTb

Ob6Limne nono>xeHms

OCTOPOXXHO!

Bce HacTporkn 6e30nacHOCTU AO/XXHbI BbINOJIHATLCA NOJib30BaTesieM ycTponcTtea MRU4!
HacToaTesibHO peKoMeHAyeTCHa B KOHLe npouenypbl BBOAa B 3KCMNJlyaTaLuio NMPUBECTH
HacTporkn 6e30MacHOCTN B COOTBETCTBUE C MECTHLIMU MPEeANnUCaHNAMUN U
TpeboBaHUSAMMN.

Ha MoMeHT nocTaBku ycTponctea MRU4 MakCcMMasibHOE YMC0 HAaCTPOEK HAaXoOUTCH B
«OTKPbITOM» COCTOSAHUU, T. €. BCE OrPaHNYEeHNs 40CTyNa CHATbI. DTO NMO3BoOsAET
UCKJTIOYNTb HEHYXXHbIE CNOXKHOCTUW Npu BBOAE B 3KCryaTauuto. OgHako Korga
ycTponcteo MRU4 6yneT 3anyLeHo, BEPOATHO, NOTpebyeTCss HECKOIbKO OrpaHnNynTb
[OCTyn. B yacTHoCTK Heobxoamnmo ByaeT y4ecTb Crieaylolme acneKkThbl.

Mo ymon4aHuto nogkntoveHmne Smart view kK MRU4 4yepes USB-nHTepdenc paspeLueHo
(6e3 naponsa), ogHako ceTeBor AocTtyn no TCP/IP oTKA04YeH (CM. > «MNaponn gns
noakatyeHnsa K Smart view»). Mo coobpa>keHnsam 6e3o0nacHOCTM peKkoMeHayeTCs
W3MEHUTb 3TN HAaCTPOWKN Cpa3y Nocjie BBOAA YCTPOMNCTBA B dKCMayaTaLmio.

OCTOPOXXHO!

HacToaTesnbHO peKoMeHAYyeTCs 3aMeHNTb CTaH4APTHbLIE Mapoaun (> «1.4.2 Maponun no
YMOJIHaHWI0») Ha HOBbIe, COOTBETCTBYIOLLME YPOBHIO 6€30MacHOCTU NPUIOXKEHNS (CM.
=> «1.4.4 N3meHeHne naposien»), Hanpumep 3afaTb pPasHble Mapoan Anaa pasHbIX
obnacTen /ypoBHen oocTtyna. 3T1o obecneymBaeT BO3MOXKHOCTb HAaCTPOMNKMN
WHOMBUOYaNbHOrO AOCTYMa AN pa3/InYHbIX FPYnn rnojib30BaTenen.

0630p HacTpoek, cBA3aHHbIX ¢ 6e30NacHOCTbIO

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

* OCTaBJ/ieHbl CTaHAapPTHbIE MapoJin ANda noaKAt4YeHnaA (cm. I|=[> «1.4.3 Maponn gns
MOAK/YEHMSA K Smart view») nam n3amMeHeHbl Ha NoJIb30BaTE/IbCKNE 3HAYEHUS;

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

*+ Kakoe BbI6GpaHO NpaBo Ha nepektoyeHmne (cM. L=> «5.2 MpaBo Ha nepeknoyeHne»);

* KaKoli BbIbpaH OXBaT NPV BOCCTAHOBAEHMNM 3aBOACKMUX HacTpoek (cM. 5> «Bo3spaT
K 3aBOJICKMM HaCTponKaM, cbpoc BCceX Maposien»).

MMONHbBIM CANCOK HAaCTPOeK, AOCTYMNHbIX Ha 3TOW CTpaHuue, CM. B riase «be3onacHoOCTb»
CMpPaBOYHOro PyKOBOACTBa K ycTponcTsy MRU4.

Korpa 6e3onacHocTb VT nmeeT NnpuHUMNManbHoOe 3Ha4YeHNEe, 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.» =
«Onp. NoNb3.», 0AHaKO 3PPEKTUBHOCTb NOAOOHON 3alWMThl BECbMa COMHUTEBHA.
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1 MRU4 — 3awiuTa no Hanps»xeHuto

1.4 be3onacHOCTb
CoobLeHuns no 6e3onacHOCTH

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

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

1.4.1 CeTeBas be3onacHoOCTb
CBa3sb SCADA

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

be3onacHOCTb MHTpaceTHn

Ecnu nHtepdgenc Ethernet yctponctsa MRU4 noako4YeH K ceTu, To Nosb3oBaTesb
[OJKeH caMocToAaTeslbHO obecnednTb Bce HeobxoauMble cpeacTBa A5 3allnThbl CeTU
KOMMNaHUW. B 4aCTHOCTN HeobXoAMMO rapaHTUPOBaTh, YTO BHELUHWA JOCTyN (T.e. U3
NHTepHeTa) K ycTponcTesy MRU4 HeBO3MO)XeH. O3HaKOMbTECb C COBPEMEHHbLIMU
TexHonornamm (MexxcetesbiMu aKkpaHamu, VPN u T. n.)!
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1.4.2 Maponmu
Tunbl naponen
Maponn 6biBalOT ABYX TUMOB:

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

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

MpumevaHne. Maponu ANA NOAKAIOYEHUA BrepBble nosasnancek B sepcum HighPROTEC
3.6. MprYNHOM MOCAY>XXNJIO TO, 4TO, Ha4YMHasa C Bepcumn 3.6, BCe COeANHEHNSA Mexay
MRU4 n Smart view cTanu nosaHOCTbIO WNEHPOBATLCA C MOMOLLbIO COBPEMEHHbIX
KpUNTOrpaduyecknx anroputMos. (CM. Takxe => «1.4.3 Smart viewlNoako4eHme K »).

3afaHHble NapoIN XPaHATCHA B NOCTOAHHOM NamMaTu MRU4 n He ygoanaiTca npu
0OHOBJIEHMN MUKPOMPOrpamMMbl (3TO OTHOCUTCA K NaponsaM obomx TUMNoB).

Maposn no ymosdaHumio

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

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

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

LWTpagHOe BpeMs npu HeBepHOM BBoAe Naposs

BBopn HeBepHOro napons (He3aBUCUMO OT TOro, KAaKOM 3TO Napob, Naposb ANs
MOAKJIIOYEHNS NN NapoJib YPOBHSA AOCTYMa, U HE3AaBUCUMO OT TOrr0, Kak OCyLWeCTBAAICA
BBof4, Yepe3d UYM nnn Smart view) nHMumMnpyeT COCTOAHUE «LWTpadHOE BPeEMS».
Mporpamma MRU4 Bce 6onbluee Bpemsa 610KMpyeT BBOA Mapoas — A0 TeX Mnop, rnoka He
6yneT BBEOEH BepHbI Maposib. 06 3Ton 6,10KMpPOBKe NosIb30BaTENS UHOPMUPYET
cneumnanbHoe coobuieHne. B neprop 6/10KMPOBKM 3TOT TalMep BAUSET TOJIbKO Ha BBOJ,

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

3abbITbI Naposab

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

CBefeH1s 0 AVNasioroBoM okHe obLero copoca cm. B pasgene => «Bo3spaT k
3aBOJICKMM HaCTpoWnkam, cbpoc Bcex naponemn».
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1.4 be3onacHOCTb

1.4.3 Maponu pna nopknoyeHusa K Smart view
Smart viewl'lo,quoqeuue K

OOHuM 13 cbyHOaMmeHTaNbHbIX TpeboBaHUn «MT-6e30nacHOCTU» ABASETCSA
npenoTBpalleHne HeCaHKLMOHUPOBAHHOIO AOCTYMa K AaHHbIM, NepefaBaeMblX
onepaTtopoM Ha ycTponcteo MRU4 n obpaTHo.

MoaTomy Bce coeanHeHnsa mexay MRU4 n Smart view noaNHOCTbIO LWNPYOTCA C
MOMOLLbIO COBPEMEHHbIX KpUNTOrpamnieckmnx aaropmTMoB.

Woodward npenocTaBnasieT Ana KaxAoWn yCTaHOBNeHHON Bepcuun Smart view (Ha4ynHas ¢
Bepcuun 4.70) n gna kaxxgoro yctponctea HighPROTEC (HauynMHasa c Bepcun 3.6)
KpunTorpadunyeckmne cepTudmnKaTbl, KOTOPblE aBTOMaTUYECKN NepenatoTcs npu
noakatoyeHnn. CtopoHbl (MRU4 u Smart view) NnpoBepst0T NMoayyYeHHble CepTUPMKaThI,
4yTO0Obl YAOCTOBEPUTLCA B MOAJNMHHOCTY APYr Apyra.

[aHHas PyHKUMA 3alUNTbl, OCHOBAHHAs Ha KpUNTOrpacunyecknx anropmTmax, AOCTymnHa
MO YMOJIHaHUIO: MOJIb30BaTENAM HE Haf40 HMYEro OTAEsIbHO HacTpanBaTb UN
npoBepsThb.

Hdoctyn 4yepe3 Smart view

Ewe ogHNM pyHOamMeHTanbHbIM TpeboBaHeM «UT-6e30nacHOCTH» ABNAETCSA
npefoTBpalleHne HeCaHKLMOHMPOBAHHOIO AOCTYNa K JINYHbIM CUCTEMaM
rnosb3oBaTesien, BKOYasa 3amTHoe ycTponcteo MRU4. K ycTtponctesy MRU4 MOXXHO
MoNy4YnTb AOCTYN C MepenHen naHenm unm yepes paboyee nporpamMmHoe obecneyeHune
Smart view.

MockoNbKy MCNOJSIb30BaHWE NepeaHen naHenn npegnosiaraeT JIMYHOE NMPUCYTCTBUE, PUCK
HEeCaHKLUMOHUPOBAHHOIr0 AOCTYMNa B 3TOM CJly4ae OTHOCMTE/IbHO HEBLICOK — B OTJINYME
OT Apyroro cnocoba, Korga [OoCTyN OCYLWECTBSETCS yAa/leHHO Yepe3 Smart view,
ocobeHHo ecnun ycTponcteso MRU4 noakntoyeHo k cetu Ethernet / TCP/IP.

* B uensax 6e30nacHOCTN MeeTCs BO3MOXXHOCTb OTKJIYUTL AOCTYN K Smart view
yepes3 USB-uHTepdenc. Ona sToro Heobxoammo HacTpouTb napameTp [Map_ycTp_/
Be3zonacHocTb / CBA3b] «Smart View yepes USB». 1o ymon4aHUto 3TOT TLN AOCTyna
pa3peLueH.

e Tak>XXe MMeeTCs BO3MOXXHOCTb OTKJIOYNTb AOCTYN K Smart view 4epes Ethernet. g
3TOro Heob6xoaMMo HacTpouTb NapameTp [Map_ycTp_ / Bbe3sonacHocThb / CBA3b]
«Smart View yepe3s Eth». 1o yMoN4aHNO 3TOT TWUM A0CTYNa pa3peLueH.

Ecnn onga oTkno4YeHuUa gocTtyna K Smart view NCroJib3yeTcd CaMO npuioxeHume Smart
view, To TEKyLLI,VIVI CeaHC aBTOMaTU4YeCKN NnpepbIBaeTCA.

Maposaun ana nogknodeHmnsa K Smart view

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

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

MHTepdeNnC HY>KHO BBECTU «NapOob OJ1 IOKAJIbHOr O MOAKII0YEHUS» (NO
YMOJITHaHWUIO OH He 3adaH).
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* MopknioyeHue K yaaneHHOW ceTu — A58 NoAKAYeHna K Smart view 4yepes
Ethernet Hy>KHO BBeCTM «Naposb ANA NOAKOYEHUS K yAAaNeHHON ceTu» (No
YMOJTHaHWUIO OH HE 3aJaH, U 3TOT TMUN AOCTYNa N0 YMOMYaHUIKO OTKJ/IOYEH, CM.
«1.4.3 OocTtyn Yyepe3 Smart view».)

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

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

* [laponn ona Nooko4YeHNss MOXKHO BBOOUTb U U3MEHATb TOJIbKO B Smart view (a Ha
naHenn NYM yctpornctea MRU4 — HerT).

OOHaKo MOCTOSAHHO XpaHATCA Napoaun Ha ycTtponctee MRU4, a He B Smart view.
MosTomy Npu Heob6XoAMMOCTU Ana NoAKAYeHNs K Kaxgomy pene HighPROTEC
MO>XHO 3aZlaTb OTAE/IbHbIA Napoib.

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

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

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

Mpn Heo6X0ANMMOCTU, MOXKHO BoObLLIE yAaIMTb BCE NMApOX, €C/IN 3TO AOMNYyCKaeT Balla
nonuTuka 6esonacHocTn. Torga naposv He 6yayT 3anpalinBaTbCs, U AOCTYN CTaHeT
MOJIHOCTbIO OTKPbITbIM. OZIHAKO Mbl HACTOSTE/ILHO HE PEKOMEHAYEM O0TKA3blBaTbCs OT
BCEX MapoJieil, 1 0CO6EeHHO OT CETEBbIX.
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1.4 be3onacHOCTb

1.4.4 Maponu ypoBHA AocTtyna

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

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

Mpexne 4eM N3MeHUTb HaCTPONKY, Hafo BBECTM NapoJsib, YTOObl BONTU Ha
COOTBETCTBYHLLNIA YPOBEHb A0CTYNa. (3aTeEM N3MEHEHNSA MOXXHO BHOCUTbL 6e3 naposns,
MOCKOJIbKY YPOBEHb A5l Bac byneT pa3biokmpoBaH.)

BBon naposis ¢ nOMOLLbIO NaHeun

Ha naHenn N4YM ycTponctea MRU4 MO>XHO BBOAUTL MapoJ/ib ypOBHS AOCTyra C MOMOLLbIO
MporpaMMHbIX KHOMMOK.

HPT Z91

1 2 3 4

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

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

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

N3meHeHHne naponen

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

lMaposib ypoBHS AOCTYrNa AOKEH NMPencTaBasTb cobon kKombuHauuwo unpp 1,2, 3nd un
UMeTb ONNHY He 6onee 8 ungp. Maponb He OONXKEH coaep)XaTb APYrUX CUMBOJIOB U MpuU
€ro BBOAE He MOryT UCMNO0JIb30BaTbCA APYrne KaaBuLLn.

Moateep>xaexune 6e3 BBoga napons

Q [Ons nonyyeHns obLiei NHhoPMaLIMM 0 MOATBEPXAeHUAX cM. pasgen >
— «MoaTBepxaeHus». CeegeHns o6 obnacTax/ypoBHAX AOCTYMa MOXHO HaWTU B pasgene
«YPOBHWU O0CTyMNa».
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HaunHas ¢ HighPROTEC Bepcuun 3.6, noateBepanTb CAN MOXHO Ha>kaTueM Knasuim «C»
B TedeHue 1 cekyHabl. [MoapobHee cM. B pasfene > «1.5 [MoaoTBep)XxaeHne Bpy4vHyo
(Ha>xkaTmeMm kHonku C Ha NaHesnn yrpaBaeHUs)».

deakTnBauunsa naponeﬁ npu BBoae B 3Kcniayataynio

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

OCTOPOXHO!

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

Woodward He HeceT HMKaKOW OTBETCTBEHHOCTU 3a tobbie TPaBMbl NN NoBpeEXAEHNA,
Bbl3BaHHbI€ OTKJ/IIOHYEHNEM napoan0|7| 3alllnNThl.

Obwumne coobpakeHuns

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

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

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

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

CyLLecCTByOLLME NAPO/IN ABNAOTCSA MOCTOAHHBLIMM (OHW Ha3HaYeHbl yCcTponcTey). Ecau
CO3[4aHHbI B aBTOHOMHOM peXxume (aisi NnapaMeTpoB NepeaaeTcs Ha YCTPONCTBO MK
ecnu ann napaMeTpoB nepeaaeTcs C 04HOro yCTPOMCTBA Ha APYroe, 3TO He BAWSET Ha
CyLlecTByloLIMe Napon yCTPONCTBA.
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1.4 be3onacHOCTb

1.4.5 YpoOBHM AocCTyna

YpPOBHM JOCTYNa UMEDT ABYXHACTHYIO NepapXUYecKyto CTPYKTYpPY.

Maponb pykosognTensa (agMmHncTpaTop) obecnevynsaeT OOCTYMN KO BCEM NapaMeTpam u

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

Read Only-LvO

HPT 793

TonbKO ANA YTeHus

Puc. 3: JoCTyrHble ypOBHU/pa3peLleHNs AOCTyna.

B cnepytowen Tabnmue nokasaHbl 06nactu goctyna. ObpaTnTe BHMMaHME, 4TO Kaxkaas
obnactb goctyna TpebyeT oTAENLHOro Naponsa asTopusaummn. (OgHaKo Npu Bo3BpaTe K
3aBOACKMM HacTponkaM Ha ycTponctee MRU4 onsa Bcex naposien ycTaHaB/IMBaeTCs
elUHOe CTaHapTHoe 3HaveHne, cM. => «1.4.6 C6poc Bcex naponeii».)

CuMmBON
obnacrtu

&

kL
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O6nacTb goctyna JocTtyn K:

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

HaCTpPoOMKK nnn bespencrTeuns.
Read Only-LvO

Ha3BaHue ypoBHS
00CTyrna B CPaBO4HOM

PYKOBOACTBE:

«RO»

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

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

Prot-Lv1l
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CumMmBON O6nactb pocrtyna
obnactm

Ha3BaHue ypoBHS
00CTyrna B CPaBO4HOM
pPyKOBOACTBE:

«P.1»

3anpoc naposf Ha
naHenun / Smart view:

kL

Prot-Lv2

Ha3BaHuve ypoBHS
[0CTyrna B CPaBO4YHOM
pPyKOBOACTBE:

«P.2»

3anpoc naposs Ha
naHenn / Smart view:

EL

Control-Lv1

Ha3BaHuve ypoBHS
[0CTyrna B CpPaBO4YHOM
PYKOBOACTBE:

«C.1»

|§_| 3anpoc napons Ha
naHenun / Smart view:

Control-Lv2

Ha3BaHue ypoBHS
00CTyrna B CPaBO4HOM
PYKOBOACTBE:

«C.2»

3anpoc naposf Ha
naHenun / Smart view:

kL

Supervisor-Lv3
Ha3BaHuve ypoBHS
[0CTyrna B CIPaBO4YHOM
pPYyKOBOACTBE:

«S.3»

58

JocTyn K:

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

auncrnietTyepa oTKAr4YeHNn4.

[aHHbIN Naposib AaeT paspelleHne Ha onepauunmn
nepeksoyYeHns (NepekstoYeHne KOMMYTaLMOHHbIX

YCTPOWNCTB)

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

M3HOCY BbIKJIlOYaTENEeN...).

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

MRU4
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1 MRU4 — 3awiuTa no Hanps»xeHuto

1.4 be3onacHOCTb

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

Mouck obnacrei ¢ OTKPbITHIM [OCTYNOM

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

OpOHako npu NnoBcegHeBHON 3KCnyaTauum yctponctea MRU4 paHHoe MeHto [YpoBeHb
[oCTynal 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 octaBnante yctponctso MRU4 6e3 npucmoTpa, ecnv nMetoTca pa3biokmpoBaHHbIe
obnactum poctyna (Ha gucnnee otobpa>kaeTcs CMMBOJT OTKPbLITOrO 3aMKa). Ecan goctyn
bonble He TpebyeTcs, BepHUTECh Ha YpoBeHb «Read Only-LvO».

Pa3zbnokupoBaHue obnactun gocrtyna c nomowibio Smart view

Mocne pasbnoknpoBaHmsa obnactn gocTyna (pa3peweHns) NnyTeM BBoga naponsa Bce
NU3MEeHEeHNs NapamMeTpoB Uan ornepaumn, Ha3HavYeHHbIe 4158 3TOro (Mn HUXKHEro)
YPOBHS, MOXKHO BbINOJIHATE 6€3 NoBTOpHOro BBoAa napons. O4HaKo pa3pellueHune
[OCTyna AENCTBYET TONbKO A1 TeKyLLero ak3emnasapa Smart view; [ocTyn C NaHenu
WM C [pyroro aksemnasapa Smart view cnepyet pa3biokmpoBaTb OTAESBHO.

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

He octaBnsante yctponcteso MRU4 6e3 npucmoTpa, ecnm B Smart view nmetotcs
pa36s0KMpoBaHHbIE 061acTn focTyna. baoknpynTe KoMnbloTEP Ha BPEMSA CBOEr0
OTCYTCTBUSA UaK XoTsA 6bl cbpacbiBanTe HAaCTPOWKN [OCTyNa. [Na 3TOro ABa>KAbl
LLEeNKHUTEe CUMBOJ1 3aMKa B CTPOKEe COCTOSHUS PSAOOM C HMXKHEN rpaHnLEen okHa Smart
view nnm oTKpomTe MeHto [YcTponcTeo / BocCTaHOBUTL ANs NAapaMeTPOB 3HavYeHmne
«TONIbKO YyTeHue»] .
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1.4 be3onacHOCTb

1.4.6 Bo3BpaT K 3aBOACKMM HacTpoukaMm, cOpoc Bcex naponen
MNmeeTcs cneumanbHoOe AnanoroBoe oKHO «COpoc», B KOTOPOM MOXXHO BbibpaTb ntobon n3
cfiefyowmnx napamMeTpos:
* Bo3BpaT K 3aBOACKMM HAaCTpPOMKaM 1in
« COpoc Bcex naponemn.
[Ounanorosoe okKHO c6pocCa MOXKHO OTKpPbITb TONbLKO € NnaHenn N4YM (n Henb3a B Smart
view).
Haxxmute knasuwy «C» BO BpeMs X0JI04HOIM0 3anyCcka N yoep)XnsanTe ee, Noka He
MosSIBUTCA OManoroBoe okHo «COpoc».
Mo TeXHUYecKnm npn4YnNHaM 3TO ANaJZioroBoe OKHO <<C6pOC>> OOCTYMNHO TOJIbKO Ha
AQHIJIMACKOM fi3blKe (He3aBmMcnMMo oT peFVIOHaﬂbHOVI HaCTp0I7IKI/I A3blKa, KOTOpad 6yueT
. NCMNOoJIb30BaTbCA MO3>Xe, NnocJie 3alfnycka yCTpOVICTBa).

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

Bo3BpaT K 3aBOACKMM HaCTpoHKaMm

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

Nckno4veHne: cHeTUYmK 4YacoB pa60TbI COXpaHAETCA.

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

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

2. NMoaTBepanTe, HaXkKaB «[a».

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

Cbpoc Bcex napone#n

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

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

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

2. MNopTBepavTe, HaXKaB «[a».

= YCTPOWCTBO 3anyCTUTCS CO CTaHOapPTHbIMK NaponsmMun (CMm. > «1.4.2 Maponu no
YyMOJTHaHUIO»).
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CTaHAapTHbIE NAaponu (cMm. > «1.4.2 Maponu no ymon4daHuio») He obecnevymsatoT
HNKAKOM 3aLUUNThI.

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

Hactponku 6e3onacHocTn

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

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

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

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

OCTOPOXXHO!

Ecnv naponb yTpayeH n napameTp «COpoc BCcex Naposien» HeQoCTyMneH, TO
€AVHCTBEHHbIA cocob BEpHYTb BO3MOXXHOCTb YMNpaB/eHNsa — BOCCTAaHOBUTb 3aBOACKME
HaCTponKK ycTponcTte MRU4 no yMon4aHuto. ECin n 3ToT napaMeTp OTKJ/IOYEH, TO
ycTponcTteo MRU4 HeobxoamnmMo oTnpaBuTb B koMnaHuo Woodward ¢ 3anpocom Ha
obcny>xmnBaHume.
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1.5 NopTBepxaeHUs

1.5 MoaTBEep>XpeHuna

TepMUH «NoATBEPXXAEHME» 03HaYaeT cOpoC TOro NN MHOrO 3aMKHYTOIr0 COCTOSIHUS.

3aMblKaHVe MOXXHO HaCTpoOUTb OnA 06BHEKTOB U COCTOSAHUN cneayrouwnmx Tmnos.

can
PenenHble BbIXoabl
CurHanel SCADA

OTNoXXeHHbIe KOMaHbl OTKII04YeHUS

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.

MRU4-3.6-RU-MAN

UupuBuayanbHoe noaTBep>XAeHUe 03HavyaeT Ha3HaYeHUe BHEeLWHero cMrHana
rnapamMeTpy, XapakTepHOMY AJ19 OAHOM0 KOHKPETHOIr0 3aMKHYTOr0 COCTOSAHUSA
(Hanpumep, COW 3, KOTOpPbLIN OCTancsa Ha aucniee).

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

BHewHee noaTBep)XAeHUe O3HavyaeT Ha3HavYeHne BHeLWHero curHana
napamMeTpy, nMewuwemMy oTHoweHNne K HECKOJIbKUM COCTOAHUAM (Hanpleep, BCeX
can).

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

ABTOMaTU4YeCKOe noaTBep>XAeHue 03HavyaeT, YTO COCTOAHME BCeX 3aMKHYThIX
COWN noaTBep>KOaeTCcss aBTOMAaTUYECKN HOBbIM aBapUiAHbIM CUrHasiom ntobon
PYHKLWN 3aWNTbl NN 06LUMM aBapUNHBLIM CUrHaaoM, «3al . TpeB_». (3Ta pyHKUMNS
pacnpocTpaHsaeTca Tosbko Ha CAN; aBToMaTMYecKoe nogTeep)xaeHne ABOUYHbIX
BbIX040B, curHanos SCADA n KoMaHA OTKIOYEHUSA OTCYTCTBYET).

(C™m. paspen > «1.5 ABTOMaTU4Yeckoe nogTBEPXKAEHMNE» HUXKE).

CoOBOKYNHOe NoATBep>XAeHue 03HaYaeT NoATBEPXKAEHNE BPYYHYIO Cpasy
HECKOJIbKUX 3aMKHYTbIX COCTOSIHUN.

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

MoaTeBep>XaeHue BPYUYHYIO — 0CObbIfi CNOCO6 OCYLLIECTBUTL COBOKYMHOE
NOATBEPXXAEHVE NYTEM MPOCTOr0 HaXXaTUsi KHOMKK «C» Ha NaHenn ynpasieHus.

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

«1.5 MoaTBep>XaeHne BPy4YHY (Ha>kaTueM KHomnku C Ha naHenu ynpaBaeHns)»
HUXe).
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O6paT|/|Te BHWMaHMWE Ha TO, 4TO nNoaTBeEPONTb 3aMKHYTOE COCTOAHNE MOXHO, TOJIbKO
€CJIN CUIHaJl, BKJIIOYUBLUNN 3Ty HaCTpOVIKy, bonee He akTUBEH. DTO npaBunJio ABNAETCA
obwmm onsa Bcex TUMoB noaTBep>XOoeHunA.

Opyroe obuiee NnpaBuo COCTOUT B TOM, 4TO Npu HacTporike [Map_ycTp_/MNoatBepanThl]
«[unct cbpoc» = «HeakKT_» paboTaloT TONILKO MpsAMble MOATBEPXKAEHUSA BPYUHYIO (

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

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

NuguBunpyanbHoe nonTBep>XXaeHue 3aMKHYTbIX COCTOAHUNA

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

v Ha3Ha4eHHbIN
CWUrHan noaoTBep>xnaetT
COCTOSIHVE OTAEesIbHOro

can.

[Map_ycTtp_/ OBon4H_Bbix_/ PenBbix Pa3 X x / UBbix y] «[ToaTBEep>xaeHue»

v Ha3Ha4eHHbIN
CUrHan noaoTBep>xgaetT
COCTOsIHME OBONYHOI O
BbIXO4a «y» B OTCEKe
LKX»,

[YnpaBneHune / PacnpegenutenbHbli WAT / PacnpenenntenbHbln WwnT [x] / Oncn oTkn]
«MoaKoMOTKN»
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v Ha3Ha4yeHHbIN
CUrHan noaoTBep>XnaeT
KOMaHAy OTKJ/OYEHNS
KOMMyTaTopa
«PacnpenenntenbHbIni
WnT [X]».

MpumeyvaHune. B BeTBN MeHI0 abCcTpakTHOE nMA Moayna «PacnpenenntenbHbl WKT [X]»
He oTobparkaeTcs. BMecTo Hero nokasbiBaeTcsi 0603Ha4YeHne KOMMYTaLMOHHOIO
YCTPONCTBa, Ha3Ha4YeHHOE Ha CTpaHuLe ynpassieHns (OAHONMHENHAsa cxema), TO eCTb
He4yTo Bpoae «QAl» (Cm. > «5 OpHoNMHeHas cxeMa».)

BHeluHee noaTBEep>XOAeHUe

BHellHee noaTBep)XAeHWE OTKoHaeTCa, ecnn A4 napameTpa [Map_ycTtp_/
NonTtBepanTb] «AucT cbpoc» 3afaHO 3Ha4yeHne «HeaKT_». Mpn aToM 6nokupyeTcsa n
noaTBep)xaeHne yepes KaHasn obMeHa gaHHbIMKU SCADA (HanpuMmep, NMo nMpoToKosy
Modbus).
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1.5 NoaTBepxaoeHns

[Map_ycTp_/MNoatBepauTsb] »MoaT CO«

v Ha3Ha4eHHbIN
CWUrHan noaoTBep>xnaeT
cocTosiHne Bcex CON.

[Map_ycTtp_/MNoatBepauTsb] »MoaT PenBbix«

v Ha3Ha4eHHbIN
CUrHan nogTeepxxpaet
COCTOsIHNE BCex
pesniernHbIX BbIXOO,0B.

[Map_ycTp_/MNoatBepauTsb] »MoaT CKA«

v Ha3Ha4eHHbIN
CUrHan nogTBepxxpaet
3aMKHYTOE COCTOSAHUuE
curHanos SCADA.

ABTOMaTu4yeckoe noareep>xgeHue

[Mpn aBTOMaTU4eckom noaTeepxaeHun sce CAW, ons KOTOPbIX OHO BKJIKOYEHO,
MOATBEPXKAAITCA NO aBapUNHOMY CUTHaNY OAHOMN N3 PYHKUMA 3aLlLMTbl uamn obLemy
aBapuriHoMy curHasny, «3au . Tpes_».

DTO 03HavaeT, 4TO aBTOMAaTM4YeCcKoe NoATBep)KXAeHMe c/eayeT HacTpanBaTb OTAE/IbHO
ansa kaxgoro CIAW, cocTosiHMe KoToporo 6yaeT noaTBep»XAaTbCsH TakuM obpa3om.

[Map_ycTtp_ /CO/WHAO rpynna A/ CAO 1...7] «3aMKH_» = «aKT.,MIOATB.NO aBaPUMNH.CUT.»

v COCTOSIHNE KaXk4oro
CIWN c Taknm
3HAYEHNEM HaCTPOMNKN
noaTBep)xaaeTcs
aBapUNHbLIM CUTHAN0M
OOHOW 13 PYHKUWIA
3aWnThI.

CoBokynHoe nogTeep>XxaeHme (¢ nomoLlubto MO Smart view nan naHenn
ynpasBJieHus1)

MpumedvaHmne. Kak y>xe roBopuaoch Bhille, A4 nogTBepXgeHunsa ¢ nomouwbto MO Smart
view Heobxoaumo, 4Tobbl Ana HacTponku [Map_ycTtp_/ MoaTBepanTb] «uct cbpoc»
Ob1/10 3a4aHO 3HAYEHNE «aKT_».

[anee npuBoAsATCSA AOCTYMNHbIE MPSIMble KOMaHAbl MOATBEPXAEHUS.
[PaboTa / MoaTeepanTtsb] «CA . CAU cuc-Mbl NOoATB. »

v MoaoTeBepanTb
COCTOSIHNE
npepynpexxaeHus no
CUrHany CUCTEMHOro
con.
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1.5 NMoaTeepxaeHus

MpuMeyaHue. Bce BO3MOXXHbIE CUMHasIbl CACTEMHOIr 0 con npmnBoOAaATCA B pPyKOBOACTBE 10
oTJ/ilagKe.

[PaboTa / MoaoTBepanTb] «Cuc . MoaT CAO »
v Bce COU

[PaboTa / MoaoTBepanTb] «Cuc . MoaT PenBbix>

v Bce penenHble
BbIXO bl

[PaboTa / MoaoTBepanTb] «Cuc . MoaT CkA»

v Bce curHansl SCADA

[PaboTa / MoaTBepanTb] «PacnpemsennrenbHbin WNT [x] . COpc KomOTKM»

v MoaoTBepaouThb
KOMaHAy OTKJ/OYEHNS
KOMMyTaTopa
«PacnpenenntensHbIni
WnT [X]».

MpumeyvaHne. B BeTBM MeHI0 abCTpakTHOE nMA Moayna «PacnpenenntenibHbl WUT [X]»
He oTobparkaeTcs. BMecTo Hero nokasbiBaeTcsi 0603Ha4YeHne KOMMYTaLWOHHOIO
YCTPONCTBA, Ha3Ha4YeHHOE Ha CTpaHuLe ynpassieHns (OAHONMHENHAsa cxema), To eCTb
He4yTo Bpoae «QAl» (Cm. > «5 OpgHoNMHeNHas cxemax.)

[PaboTa / MoaTBepanTh] «Cuc . MoaT PenB UHp Cka KomMOT>»
v lNoaTBepanTb BCE v BCe peJsieliHbie v Bce curHansl SCADA v 1 BCe KOMaHAbl

can, BbIXOAbl, OTKJIl04YEHUA.

C naHenu ynpassaeHNUs MOXKHO NOJy4YUTb NPAMON AOCTYN K MeHto [PaboTa /
MoaTBepaAnTb] C MOMOLLbIO KHOMKK «C» (CM. pasgen > «1.5 MonTBepXOeHne BPY4HYIO
(Ha>xaTrem KHomku C Ha NaHenn ynpaB/EHNNA)» HUXKE).

MoaTBep>xaeHne Bpy4YHYIO (Ha>KaTueM KHONKKU «C» Ha naHesin ynpaBJieHUA)

MoaTBep>XOeHMe BPYYHYIO C MOMOLLbIO KHOMKK «C» ByaeT AOCTYMHO TOJIbKO nocsie
BbIXO[A M3 peXxMMa HaCTPONKMN NapaMeTpoB (MOCKO/IbKY B 3TOM peXxunme y faHHON
KHOMKMK Apyras yHKLus).

Ho BbinT B MeHto [PaboTa / MoaTBepAnTb] NO-NpexxHeMy MOXXHO.

MoaTBepXAaTb COCTOAHUSA CUCTEMHbIX, Ha3Ha4YyeHHbIX COW, curHanos SCADA, penenHbix
BbIX040B N/UN OTJIOXXKEHHbIX KOMaHO OTKJ/IOYEHNS MOXXHO Ha>XaTueM KHOoMKn «C» Ha
rnaHenu ynpasJseHuns.

CyuwiecTByeT ABa cnocoba noATBEP)XAEHUS HaXKaTUEM KHOMKN «Cx».
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1.5 NopTBepxaeHns

+ KpaTkoe Ha)kaTue C rpoMeXXyTOYHbIM BbIOOPOM: (KPaTKUM) HakaTUEM KHOMKK
«C» BblnonHsAeTcs Bxon B MeHto [PaboTa / NoaTBepanTb]. TaM C NOMOLLbIO
MPOrpaMMHbIX KHOMOK BbIBUPalOTCA 31eMeHThl Ana noaTeepxaeHusa (CAW, cnrHans
SCADA, peneiiHble BbIXOAbl, KOMaH4a OTKJIIOHYEHNS UN BCe BMecCTe, cM. pa3gen L=>
«1.5 CoBokynHoe noaTeepxaeHune (c nomoubio MO Smart view nnv naHenu
ynpassieHns)»). 3aTeM cyiegyeT HaXKaTb KHOMKY C CUMBOJIOM «["@ae4HbIN KJTH0Y».

* lonroe Ha>aTue C HeMeJ/IeHHbIM MNoATBEPXKAEHNEM: INIeMEHTbI
noaATBeEPXOakTCA NPOCTbIM Ha>XaTUEM KHOMKN «C» (B TeyeHune 1 CeKYH)J,bI).

Bonee Toro, MOXXHO HaCTPOUTb, KAaKNe MMEHHO 3/1eMeHTbl ByayT NoATBEPXKAATbCSA
«OOJITUM HaXXaTuem» (CM. HNXxe),

MapameTpom [Map_ycTp_/ MoateepanTb] «I14T. Knasulien C» onpepenseTcs,
3/1IEMEHTbl KaKNX MMEHHO KaTeropui 6yayT NoATBEPXAATbLCA «A0JMUM HaKaTnem»
KHOMKN «C».

e «Hnyero» — 6y,u,eT pa6OTaTb TOJIbKO «KpPpaTKOE€ HaXXaTune», TO eCTb MNMoJib30BaTeJlb
6yﬂ.€T BCerfa yKa3blBaTb KOHKpPETHbIE 3JIEMEHTbLI ON1A NOATBEPXOEHUA.

e «NpT. CON 6€3 napons» — «O0JIrMM Ha)KaTuem», nputom 6e3 Beoga napons, bynyTt
noaTeepxaaTbcs Bce CAN (3To 3aBoACKas HAaCTPOMKa MO yMOJIHaHUIO).

e «NpT. CAN» — «gonrum HaxaTuem» 6ynyT noaTeep>xaaTbcs Bce CAN (Tonbko
OyneT nocTynaTb 3aNpoC Naposis, CM. HUXe).

e «MaT. CON n pene» — «AONrNM HaXKaTnem» ByayT noaTeepxaaTbcs Bce CON n
penenHsble BbIXoAbl (TONbKO ByaeT NOCTynaTb 3anpoc Naposis, CM. HUXe).

e «MAT. BCe» — «A0NTMM Ha)kaTueM» ByyT NoATBEP)KAATbCS BCE 3aMKHYThle
3/1eMeHThbI (ToNIbKO ByAeT nocTynaTb 3anpoc Naposs, CM. HUXe):

o Bce COWN,
° pesiefHble BbIXOAbI,
°© 3aMKHYyTble curHanbl SCADA un

° KOMaHOa OTKJIlo4YeHUA.

C) I'Ip|/| noaTBep>XXAeHNn NMHONKaTOPOB BCerga BbIMOJIHAETCA NMPOBEPKa MHAOANKATOPOB. Bce
1 MHOWKaTOpPblI B TEHEHNE CEKYHAblI MUTalOT KPaCHbIM, 3aTEM B TEYEHUNE CEKYHObI —
3€J1IEHDbIM.

ObpaTnTe BHMMaHMe, 4TO OJ18 TUMOB (BPY4YHYIO U COBOKYMHOI0) NOATBEPXAEHNSA (KpoMe
«Huyero» n «Mat. COWN 6e3 napond») MOXXeT MOCTYNUTb 3anNpocC Ha BBOA, AENCTBYHOLLEro
rnapons ons ypoBHSA LOCTYMa.

Ha cnyyYa BO3HMKHOBEHUS HEOOXOOMMOCTY NOATBEPXKOATb COCTOSAHUS PESIENHbIX
BbIX040B, curHanoB SCADA v KOMaHabl OTKAOYeHUs 6e3 BBOAa NMapoJsis NnpeaycMoTpeHa
BO3MOX>XHOCTb OCTaBUTb MYCTbIM MoJie naponsa onga ypoBHsa «Prot-Lvl». ECTeCTBEHHO, 3TO
MO>XXeT NPeACTaBAATb NOTEHUMaNbHY0 Yrpo3y 6e30MacHOCTM, TaK YTO NOJIb3YyNTECh 3TON
BO3MOXXHOCTbIO C OCTOPOXKHOCTbI0. O6LLMe CBEAEHNS O MaposIsX U CO0BparkeHnAX
6esonacHocTu cM. B rnase > «be3onacHocTb».
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1.6 amepsieMble 3Ha4YeHuUs

1.6

68

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

YpoBeHb OTCe4YKH

Ona nopasneHus LyMa B N3MepPEeHHbIX 3Ha4YeHn4AX, 6NnN3KUX K HYJHO, MOXXHO 3a4aTb
YPOBEHb OTCEYKMHN. ypOBeHb OTCeYKU nossondeT OT06pa)KaTb n3MepeHHble 3Ha4YeHn4,
6nn3kue K HYJIO, KaK HOJ1b. 2Tn napaMeTpbl HE BZINAKOT Ha 3alnCbiBaeMble 3Ha4YeHUA.

da3oBble yribl

®da30Bble yriibl BEKTOPOB TOKa U Hanps>XXeHna onpenenstoTcsa 13 OCHOBHOWN
COCTaBAAOWEN N BCerga OTHOCATCA K onpeanesieHHoOMY KOHTPOJIbHOMY BEKTOPY.

KOHTPObHbIN BEKTOP 0OLIYHO ABNAETCSA NEepBbIM KaHasIoM Hanps>XeHus, Hanpumep UA
nnn UAB (B 3aBUCUMOCTU OT TOr0, KOTOPbIA N3 HUX N3MEPSAETCA HAaNpsaMyto — CM. TakxXe
HacTpounky napameTpa [CucTtlMap / TH] «TH coeg».)

OOHaKo ecnn aMnanTyAa KOHTPOIbHOMO BEKTOPA CTAaHOBUTCA CAIULLKOM MaJsion, TO B
KayecTBe KOHTPOJIbHOIMO BEKTOPA UCMOJIb3YEeTCH CIeAYIOWNIA BOSMOXHbIA KaHan
n3mepenuns, Hanpumep UB nnm UBC) n T.4.

Ecnn Hanpsi)keHnsa Bcex Tpex a3 CTaHyT 04eHb HU3KUMUN UK, eCNN B 3aLLNTHOM
YCTPONCTBE HET PYHKLMN N3MEPEHMNS HaMNPSXXeHNs, TO NepBbIN BXO4 OJ19 N3MepeHus
ToKa Ip.A (nepBor NnaThbl 4N U3MEPEHMNS TOKa, HanpuMep c/oT X3) Ucnonb3yeTcsa B
KadyecTBe KOHTPOJIbHOIro BeKTopa. Ecnn oH Takxxe HeucrnpaseH, MRU4 nepekntovaeTcs
Ha I.B, 3aTeM Ha Ig.C, nocne 3Toro Ha nepsbIi BXOA U3MEPEHUS TOKa BTOPOWN NnaThl
n3MepeHns TOKa, ecsiv OHa CyLllecTByeT, U T. 4.

Mo onpefeneHnto KOHTPOJIbHbLI BEKTOP MMeeT ha30Bbi yrona 0°.
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1 MRU4 — 3awiuTa no Hanps»>xXeHuto

1.7 CtaTucTuka

CtaTmcTuka

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

HaCTpOﬁKa MMHMMAJIbHbIX U MAKCUMaAJIbHbIX 3HAYEHUN

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]

KoHdurypauus pacuera cpegHero 3Ha4eHus

HacTpo#kKa pacueTa cpeaHero 3Ha4eHUs Ha OCHOBEe HanpsA>XeHua*

* = NOCTYMHOCTb 3aBMCUT OT 3aKa3aHHOro KoAa YCTPOMCTBA.

Hactponka nepuona BpeMeHHn AJi pacyeTa cpefHUX 3Ha4YeHumn
[Map_ycTp_/ CTtaTtuctuka / V CKONb3. Cp. KOHTP.] »MHTepBas Vavg« =
* «CKOJIb3»: pacyeT CpefiHero 3Ha4yeHns Ha OCHOBE CKOJIb34LWero nepnoaa.

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

BapunaHTbi 3anyckKa no cpegHUM 3Ha4YeHNsIM Ha OCHOBE HallpPAaA>XXeHns

[Map_ycTp_/ CTtaTtuctuka / V CKonb3. Cp. KOHTP.] «[lyck Vavg dyepe3s:» =
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1.7 CTaTucTuKa

70

o «ONNT-Tb»: GUKCUPOBAHHbBIN NN CKONb3ALWWIA Neprod. OAMTeNnbHOCTb Neproaa
HacTpaMBaeTCsa B MEHIO «/IMTe/bHOCTb Vavg».

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

MeXXAy OBYMSA pacTywmMu poHTaMn MMMyJsbca CUrHana, Ha3Ha4eHHoro asis
napameTpa «3anyck ®H Vavg».

Cbpoc cpegHnx 3Ha4YeHUH HA OCHOBE Hanpsa>XXeHus
MrHoBeHHbI cbpoc NyTemM NpPSAMOro yrnpaBiaeHus:
[PaboTa / CHbpoc] «CopPHK Vavg» — cbpoc BCceX 3HAYEHUN

MO>XXHO TakXe Ha3Ha4nTb curHan cbpoca (Hanpumep, LNPOBON BXOLHOW CUMHAN)
napameTpy [Map_ycTp_/ CTaTucTtuka / V CKOMb3. CP. KOHTP.] «COpPHK Vavg».

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

MpocMoTp cpegHnx 3Ha4eHUH Ha OCHOBE HaMNPS>KEHUsA

B MeHto [PaboTa / CTaTucTtukal
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1.8 Smart view

1.8 Smart view

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

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

¢ KoHdurypaumsa TMnoB pese B aBTOHOMHOM peXxume.

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

¢ OTobparkeHune cTaTyca yCTPOMCTBA.

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

Ons nonHonm HacTponku MRU4 pekoMeHAyeTCs UCnoJib30BaTb NPOrpamMMHoe
obecnevyeHne Smart view gna HaCTPOWKN N OLLEHKWN, MOCKOJIbKY HAaCTPOMKa C MOMOLLbIO
MaHesnn yCTPOWCTBaA BbIMOJIHAETCSA CNOXXHO U TpebyeT OJINTENIbHOrO BPEMEHMN.

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

TpebyeTca TakXe coeauHUTeNbHbLIN Kabenb anga npaMmoro noakatydeHmnsas MRU4 Kk MK.
3TOoT Kabenb nogknoyaeTcs K pa3beMy USB n pasbemy «Mini B» Ha MRU4 (cMm.
Takxel=> «NHTepgenc MK — X120»). CoeanHeHne MOXKHO Tak>XXe YCTaHOBUTb Yepes
Ethernet (TCP/IP), ecnn 3To [ONyCKaeTCsa XapakKTEPUCTUKAMN CETU, eC/in 3aKa3aHHoe
cTponcTteo MRU4 ocHalweHo nHtepgencom Ethernet (s> «Koppl MPOTOKOJ1a CBA3UN»,
«BbnaHK 3aka3a yCTPONCTBa») U ec/in Ha NaHenun yxxe 6bin 3agaHbl HeobxoaMble
HacTpouku TCP/IP (IP-agpec, Macka nogceTu, LWio3).

3awmuieHHasa CBA3b
B uenax 6e3onacHOCTN BO3MOXXHOCTU CBA3U Mexay Smart view n MRU4 moryT 6bITb
orpaHuyeHbl. bonee Toro, NogKMOYEHNE YCTaHABIMBAETCS TOJIbKO MOC/e BBOAA Napons

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

1.9 DataVisualizer
DataVisualizer — nporpamMmma ans npocMoTpa hopM CUrHaNO0B 1N 3anucemn o cobbiTuax.
OHa aBTOMaTU4YeCKN yCTaHaB/IMBaeTCs BMeCTe C nporpamMmMmon Smart view. Ee MOXXHO
MCnosib30BaTh N Kak CTaHOApPTHOe cpeacTBo npocMoTpa ansnos COMTRADE.

® OTKprTVIe N NMPOCMOTP 3arpy>XeHHbIX CUrHaJioB

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

e [MocnepoBaTesibHLIA @aHa/IN3 TOYEK AAHHbIX U BbiICTpanBaHNE KaHaJi10B
OT06pa)KaeMbIX aHaJIoOroBbIX CUrHaOB B COOTBETCTBUN C 3aMMCAHHON JIOrUY€CKOWN
CXeMom BHYTPEHHEr o pene.

e CoxpaHeHMe HaCTpPOeK OKOH (CHMMKN) 1 NeYaTb 418 OTYeTa
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1 MRU4 — 3awlimnTa rno Hanps»xeHuto
1.9 DataVisualizer

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

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

2.1 Pa3mepHble HYepTexu

2 ObopynoBaHue

2.1 Pa3MepHble YepTeXxu

BHeLwHn Bug — 19 nronMoB

O6beM (rnybmHa) ceobooHOro NpocTpaHCcTBa, Heobxoaumoro ansa cuctembl SCADA,
3aBUCUT OT cnocoba ee nogkNYeHUs. Tak, HaNpUMep, eCcin NCNOoJIb3yeTcs pa3dbem D-
Sub, HeobxoanMO y4ecTb AJINHY COOTBETCTBYIOLIEN BUJIKK NpY onpeneneHnn rnybunHbl.

BHewHWI BUA, NpUBEAEHHLIN B AAHHOM pa3aesie, OTHOCUTCA TOIbKO K 19-A10MMOBbLIM
YyCTPONCTBaM.
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2 ObopypoBaHue
2.1 Pa3MepHble YepTexu

[S] [S] =B
eE  BS 5 3
{
e e =
141,5 4 x M2,5mm 182 2,64
[ 5,57 } Schraube / screw / sruba [ 717 } [ 0,38 }
97 max. 206,50
[362 ] [ 813 ]
o N |s
H'_g - - |
= === =
S
127 N
[ 5,00 ] &

Puc. 4: Kopnyc B1: BHewHuv Bug (19-aroviMoBbie yCTpoucTBa). (Bce pa3mepsl yka3aHbl B
MUWITTUMETPAX, 38 UCKJIIDYEHUEM pa3MepoB B KBaApaTHbIX CKobkax — [AtoriMbl].)

BHeLwHun BUO — Bepcuhsi ¢ 8 KHoOnKamMm

B 3aBucumocTm oT crnocoba nogkntodeHus, cBobogHoe NpoCcTpaHCcTBo (FaybuHa), KoTopoe

TpebyeTcs ana cuctembl SCADA, pasnunyaeTtcs. Tak, Hanpumep, ecim UCNoJib3yeTcs
pasbem D-Sub, HeobxoaMMo yYecTb AJINHY COOTBETCTBYIOLLEN BUKX NpU onpeaeneHnm

rnyOuHbl.
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2 ObopynoBaHue
2.1 Pa3mepHble HYepTexu

CxeMa YCTaHOBKMW, npmeeneHHada B JaHHOM pa3gesie, OTHOCUTCA TOJIbKO K yCTpOIZCTBaM C

8 KHonmkamu Ha nepegHen naHenn NYM. (KHonkn «INFO», «C», «OK», «CTRL» n 4

NMPOrpaMMHbI€ KHOMKN).

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

141,50 182 9,64

[557 ] (7,17 ] (038 |
max. 206,50

[3?872 ] [8,13 |

o e

S
I ] T
Puc. 5: Kopriyc B1: BHeLwHuy Bug (yCTpoKcTBa ¢ 8 KHornkamu). (Bce pa3Mmepsb! yKa3aHbl B
MWJIJIMMETPAX, 3@ NCKJIIOYEHUNEM Pa3MepPOB B KBaApaTHbIX CKObkax — [aAtovimMbi].)
75

MRU4-3.6-RU-MAN MRU4



2 O6opynosaHue
2.1 Pa3zmepHble YepTexu

Cxema YCTaHOBKU — Bepcusa c 8 KHonkamu

da>ke ecsin BCrioMoraTtesibHOe Hanpsi>XeHne OTKJIIYEeHO, Ha COeANHNTESIbHbIX
npmcnocoﬁnevax MOXXET COXPaHATbCA OrNnacHOE Hanpsa>XxeHue.

yCTporcTBaM C 8 KHonkamu B nepegHen yactn UYM. (KHonku «INFO», «C», «OK», «CTRL»

' CxeMa yCTaHOBKMW, NMpUBeAeHHas B aHHOM pa3fenie, OTHOCUTCSA UCKJIIYNTENbHO K
N 4 NPOrpaMMHbIe KHOMKMN).

I E— Milimeters - Milimetry
[ 5,57 J [Inches - Cale}
125,50

4x 4,60
[ 18]
124 160 183
(488 | [6,30 | [7,20 ]
Frontplatte
Frontplate |
Panel przedni

HPT Z0G

Puc. 6: Boipes asepubl B kopriyce Bl (Bepcus ¢ 8 kHorikamu). (Bce pa3mepb! yKa3aHbl B
MUWJIMMETPAax, 3a UCKJIIOYEHNEM pa3MepPoB B KBaApaTHbIX CKObkax — [AtoviMbl].)
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2 ObopynoBaHue

2.1 Pa3mepHble HYepTexu

OCTOPOXHO!

CobnioganTe 0CTOPOXKHOCTbL. He 3aTArnBanTe KpenexxHole ranku pene (rankn M4, 4 mm)
C/IMLLKOM CUNbHO. MNMpoBepsanTe MOMEHT 3aTAXKKW C MOMOLLbIO ANHAMOMETPUYECKOro
kntoda (1,7 Hm [15 cyHT-AtlonMoB]). YpesmepHasa 3aTaXKa KPpeneXXHbIX Fraek MoXXeT
NPUBECTN K TeIeCHbIM NOBPEXAEHNAM UJIN K MOJIOMKE pene.
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2 ObopynoBaHue
2.2 YcTponcTteo MRU4 — yCcTaHOBKa 1 NoAK0YEHNEe

2.2

2.2

1

Ycrpoucrtso MRU4 — ycTtaHOBKa U nogkKJiloyeHue

3a3eMneHue

Kopnyc cnenyeT TwaTeslbHO 3a3eManTb. MNoacoeanHnTe 3a3emnsatowmn kabenb
(3aWwmTHOE 3a3emeHune: niaowanb ceyeHns 4-6 mm2 [AWG 11-9], MOMeHT 3aTsXku 1,7
Hm [15 dyHT-A0MMOB]) K KOpNyCy BUHTOM, MOMEYEHHbLIM CMMBOJIOM 3a3emMJsieHns (Ha
3a4HeNn NaHenn yCTponcTBa).

Kpome Toro, oTaenbHoe 3asemMieHune (paboyee 3azemneHne: MuH. 2,5 mm2 [=sAWG 13],
MOMEHT 3aTsXkn 0,56-0,79 Hm [5-7 chyHT-aonMoB]) TpebyeTca ona nnatel nuTaHud. Ans
onpeneneHns COOTBETCTBYIOLLEr0 pa3beMa cM. Tabnuuy «Obo3HayYeHne pa3beEMOB» B
pa3sgene «DI-4 X — nuTtaHue v undpoBbIe BbIXO4bI».

Bce cuctembl 3a3eMsieHns (3alnMTHOE U paboyee 3a3eMIeHNs) AOSIKHbI ObITb
HU3KOUHAYKTUBHBLIMU (T. €. BbITb MAaKCMMaNbHO KOPOTKUMU) U (eCcnn NPUMEHNMO)
COOTBETCTBOBATb NOCYyAapPCTBEHHbLIM CTaHAAapTaM.

78

OCTOPOXHO!

Cay yCTpOVICTBa O4eHb BOCMPpUMMYunMBLI K BO34ENCTBMUIO IJIEKTPOCTATUYECKNX Pa3pAanoB.
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2 ObopynoBaHue
2.2 YctponctBo MRU4 — ycTaHOBKa 1 MNoAK/04eHNEe

2.2.2 O630p CNOTOB — rpynnbl COOpKMu

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

I'lepe,qmm naHeJb

Ha nepenHen naHenn MRU4 nmeeTca nHtepdenc USB, KOTOPbIN MOXKHO UCMNOJIb30BaTbh
0Na yCTaHOBKM coegnHeHus ¢ MO Smart view oasa HacTpoek.

e csioT X120

3aaHAaAa naHeJsb

cnotl cnot2 cnot3
X1 X2 X3

—
o
X100 I:IQ X103

[ ] [ ]

L
&

E_F89

Puc. 7: Kopniyc B1 — npuHUunnuaibHas cxema

cnoTt X1 cnoTt X2 coT X3

cnot X100 cnot X101
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2 ObopypnoBaHue
2.2 YcTponcTteo MRU4 — yCcTaHOBKa 1 NoAK/04YEHNE

2.2.3 Koabl NpoTOKOJ1a CBA3M

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

# WMurepdenc

B RS485 / pa3bemsbl

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

o[ 000 0]

123456

C Ethernet 100 M6uTt/c / RJ45

> «Ethernet — RJ45»

L]

D onToBo/IOKOHHOE coeanHeHne / pa3bem ST

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

RxD TxD

E RS485/D-SUB

> «Profibus DP 4epe3 D-SUB»

o0

F OMTOBOJIOKOHHOE coeAnNHEHnE / pa3bemM ST

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

RxD TxD

G RS485/D-SUB

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

80
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AocTynHble NPOTOKOJ1bI CBA3H
be3 npoTokosia

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

L=~ «IEC60870-5-103»

=~ «DNP3»

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

=~ «DNP3»

5> «IEC 60870-5-104»

Profibus-DP

L=~ «Profibus»

Profibus-DP

L=~ «Profibus»

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

> «DNP3»

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

> «DNP3»
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# WNHtepdenc

020

B  Ethernet 100 M6buTt/c / Rj45

> «Ethernet — RJ45»

L]

I RS485 / pa3bemel

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

(o] 1]

JO 00l
345 6

Ethernet 100 M6uT/c / RJ45

> «Ethernet — RJ45»

L]

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

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

RxD TxD

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

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

RxD TxD

T RS485 / pa3bemel

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

MRU4-3.6-RU-MAN

MRU4

2 ObopynoBaHue

2.2 YcTponcteo MRU4 — ycTaHOBKa 1 MOgKJIOYEHME

,ﬂocrynnble NMPOTOKOJIbl CBA3HU

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

> «IEC 61850»
s> «Modbus® »
=~ «DNP3»

> «IEC 60870-5-104»

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

> «Modbus®»

> «DNP3»

s> «IEC 60870-5-104»

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

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

> «IEC 60870-5-104»

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

5> «IEC 60870-5-104»

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

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

2.2 YcTponcTteo MRU4 — yCcTaHOBKa 1 NoAK04EHNEe

# WNHtepdenc

(|00 00T [S]
5 6

12 34

Ethernet 100 M6uT/c / R/45

> «Ethernet — RJ45»

L]

MRU4

,ﬂOCTyngle NMPOTOKOJIbl CBA3HU
> «IEC60870-5-103»

s> «Modbus®»
> «DNP3»
s> «IEC 60870-5-104»

s> «IEC 61850»

MRU4-3.6-RU-MAN



2.2.4

2 ObopynoBaHue

2.2 YcTponcteo MRU4 — ycTaHOBKa 1 MOgKJOYEHNE

YcnoBHble 0003Ha4YeHus dNIeKTpniecCcKux cxem

3pecb npmeeneHbl yCJI0OBHbIE o0603HaveHuns Pa3/IN4HbIX TUMOB yCTpOI?ICTB, Hanpmnmep
3alnThl TpaHchopMaTopa, ABUraTensd, reHepaTopa u T. n. NMNo3ToMy Ha KOHerTHOIZ
BﬂeKTpI/ILleCKOIZ cxeme gnsd yCTpOI7ICTBa MOTryT NPUCYTCTBOBaTb He BCe 0603HayveHuns.

MRU4-3.6-RU-MAN

FE — noaktoyeHne K paboyeMy 3asemneHuto (cM. pasgen => «3asemnermne»)
MNMuTaHne — NogKs4YeHne K BCNoMoraTeslbHOMY UCTOYHUKY MUTaHUA

Ih.A — Bxopn ca3Horo Toka .A (B HEKOTOpLIX cCTpaHax o6o3HavaeTcs Kak L1)
Ih.B — Bxopg cpa3zHoro toka ¢.B (B HeKOTOpbIX cTpaHax o6o3HavaeTcs Kak L2)
Ih.C — Bxon pa3Horo Toka ¢.C (B HEKOTOpPbLIX CTpaHax obo3HavYaeTcs Kak L3)
3lo — Bxo4 TOKa yTe4YkKUu Ha 3eMJIi0

Ih.A WL ... ldh.C W1 — Bxoa pasHoro Toka ¢.A...cp.C, ctopoHa obmoTkn 1

Ib.A W2 ... 1dp.C W2 — Bxon pasHoro Toka ¢.A...cp.C, ctopoHa 06MOTKK 2

3lo W1, 3lo W2 — Bxof TOKa yTe4YKM Ha 3eMJio, CTOpoHa obMoTku 1/2

UA — Hanps)xeHne mexay a3on L1 n HenTpanbio (B HEKOTOPbIX CTPaHax
obo3HavaeTcsa Kak «UA»)

UB — Hanps>xeHune mexnay dason L2 n HenTpasblo (B HEKOTOPbLIX CTpaHax
obo3HavaeTCa Kak «UB»)

UC — HanpshkeHne mexay ason L3 n HenTpablo (B HEKOTOPbLIX CTPaHax
o6o3HavaeTca Kak «UC»)

UAB — nunHenHoe Hanps»xeHne Ul2 (B HEKOTOpPbIX CTpaHax obo3HavyaeTcsa Kak
«UAB»)

UBC — nuHenHoe Hanps>xeHne U23 (B HEKOTOPbLIX CTpaHax o6bo3HavYaeTcsa Kak
«UBC»)

UCA — nuHeinHoe Hanps»xeHne U31 (B HEKOTOpPbIX CTpaHax obo3HavYaeTCsa Kak
«UCA>»)

VX — 4yeTBepTbI M3MEepPUTESNbHbIN BXOA, A5 U3MEPEHNS OCTAaTOYHOr0 HaMpPsXKeHNS
WM MPOBEPKUN CUHXPOHM3ALNN

LIBbix — BbIXogHOEe pene (undpoBble CUrHasbl)

HET / NC — HOpManbHO Pa30OMKHYTbIN / 3aMKHYTbIA KOHTaKTHbIN BbIX0O[,
LIBx — umncposomn Bxonq,

COM — obuiee nogktoyeHne LMdpoBbIX BXO40B

Out+, AHanor BbiX — aHanorosbin Bbixon + (0/4...20 MA nnmn 0...10 B)
In-, AHanor BXx — aHasorosbin Bxon (0/4...20 MA nnm 0...10 B)

H_3_ — He coeguHeHOo

HE MCMOJIb3OBATb — He ncnosb3o0BaTb
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2 ObopypoBaHue
2.2 YcTponcTteo MRU4 — yCcTaHOBKa 1 NoAK04YEHNEe

¢ KC — KOHTaAKT CaMOANarHOCTUKN
¢ GND — 3a3emneHue
¢ JKpaH BY — 3kpaH coeguHuTenbHoro kabens

e OnT_kabenb — ONTOBOJIOKOHHOE COeAMHEHNE
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2 ObopynoBaHume
2.3 CnoTt X1

2.3 Crnot X1

* MJiaTta NMTaHUsa C ULMPPOBLIMK BXOLAMU

cnotl cnoT2 cnot3
X1 X2 X3

—
o
X100 I:IQ X103

]
%)

E_F90

Puc. 8: 3aaHsas 4acTb yCTPOWICTBa (C/10ThI).

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

3aBUCKT OT TUMa 3aKa3aHHOro yCTponcTBa. O6beM PYHKLUNA B pa3INYHbIX BapMaHTax
oT/An4aeTcs.

HocTynHble rpynnbl cOOpKM B JaHHOM CJlOoTE:

e LUBx-8 X1: gaHHasa rpynna cbopkm COCTOMT U3 LUNPOKoAMana3oHHOro 6a1oka

NUTaHNA, ABYX He3a3eMJIeHHbIX LMJPOBbIX BXOA0B M 6 LMEPPOBbLIX BXOO0B
(crpynnupoBaHHbIX).

[ocTyrnHble KOMBMHALMM MOXKHO MOMYYUTb MO KOAY 3aKasa.
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2 O6bopynoBaHue
2.3 CnoTt X1

2.3.1 DI8-X — nuTtaHue u uudpoBbie BXoAbl

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

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

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

ObecneybTe HagNeXalmin MOMEHT 3aTAXKN (CM. CXeMY).

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

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

HPT 213
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?
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: Pazbemsbi
LBx-8P X

DyYHKLUNOHaNbHOE 3a3eMiieHne

UBx8 .

1817161514 13121110 9 8 7 6 5 4 3 2 1

SO00000000000000000|s]

Puc. 10: IneKTpoMexaHn4Yeckas agpecaumns

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

* LWECTb UNMPOBbLIX BXOA0B, CrPYNMMPOBAHHbIX;

MRU4-3.6-RU-MAN MRU4

2 ObopynoBaHune
2.3 Cnot X1

HPT 14

HPT_Z15
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2 ObopypnoBaHue

2.3 Cnot X1
[
[

88

* [ABa LKU(ppOBLIX BXOOA, HE CTPYNMNNPOBAHHbLIX.

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

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

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

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

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

B 6110k NnTaHus Heobxoanmo YCTaHOBUTb NMpeaoxpaHNTeEsb.

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

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

LUngpoBbie Bxoanbi
Moaysb nmeeT 8 crpynnmMpoBaHHbIX LUGMPOBLIX BXOO0B.

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

MepeyeHb OOCTYMHbLIX Ha3Ha4YeHUN O CUrHaNo0B CM. B OTAEJ/IbHOM LOKYMEHTE Moj,
Ha3BaHueM «CrpaBO4YHOE PYKOBOACTBO K ycTponcTtesy MRU4» (MRU4-3.6-RU-REF.

OCTOPOXHO!

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

OCTOPOXXHO!

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

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

* «24 B nocT. ToKa»

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

* «60 B nocT. ToKa»

* «110 B nocT. ToKa»

* «230 B nocT. ToKa»

* «110 B nep. Toka»

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

yCTaHOBJIEHHOIr0 MOPOrOBOIro 3HAa4YEHUSA MEPEKIIIOYEHNSA, YCTPONCTBO PErncTpmpyeT
DU3NYECKNIN «HOb>.
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2 ObopypoBaHue
2.4 Cnot X2

2.4 Crnot X2

* MNJlaTa BbIXOOOB pene

* KOHTpOJIbHbIN KOHTaKT (SC)

cnotl cnoT2 cnoTt3
X1 X2 X3

—
o
X100 I:IQ X103

L[] ]

&

E_F91

Puc. 11: 3aaHA5 H4acTb yCTPOWCTBAa (C/10ThI).

Tun KapTbl B aHHOM C/10Te 3aBUCUT OT TUMA 3aKa3aHHOro ycTponcTea. ObbemM yHKLINIA
B Pa3JINYHbIX BapuaHTax OT/IMYaeTCs.

OocTynHble rpynnbl COOpKM B 4aHHOM CJioTe:
¢ OR5: N'pynna cb6opku ¢ 5 BbIXOAHbIMK pene + 1 KOHTPOJIbHbIA KOHTAKT.

Bce BbIXOAHbIE pefie MMeloT nepeksioYdalime KoHTakTbl (hopm C).

' HocTynHble KOMOUHALMN MOXHO MOJIy4MThb MO KOA4Y 3aKasa.
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2 ObopynoBaHue
2.4 Cnot X2

2.4.1 BO-5 X — rpynna cbopku ¢ 5 oBOM4YHbIMM BbIXOAHbIMU penie + 1
CUCTEMHbIN KOHTAKT

ObecneybTe HagseXalin MOMEHT 3aTAXKN (CM. CXeMY).

MonepevyHoe cevyeHue coeanHeHun: MuH. 0,25 mm2 (AWG 23) ... makc. 2,5 mm? (AWG 14) c
06>XMMHOIM BTYNIKOM Unn 6e3 Hee.

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

HPT 713

=
(O}

=
[e)]

=
~
P
@)

X?.
1 —7‘
2 LIBbix1
3
4
5 : LBbix2
6 —
7 —7‘
8 LIBbix3
9 |—!
10
11 : LBbix4
12
13
14 : LBbIX5
I
I

=
(o]
E_F10

Puc. 12: RO-5 — o0bo3Ha4YeHne pa3beMOB
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2 ObopypoBaHue

2.4 Cnot X2

w
?
(8
X

LBbix1 NC
LIBbix1 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]

E F11

Puc. 13: RO-5 — Ha3Ha4YeHne KOHTaKToB

92

PenenHbIe BbIxonObl

PeneiHble BbIXOAbl MeloT BecnoTeHUManbHble KOHTaKThI. MNpoueaypa Ha3HavyeHus
NBOVYHBIX BLIXOJHbIX pefie onucbiBaeTca B pasgene > «HacTpoiiku BbIXOAHbIX penes.
MepeyeHb CMTHaANOB, KOTOPblE MOXKHO Ha3HA4YUTb, CM. B OTAEJIbHOM AOKYMEHTE Noj
Ha3BaHueM «CripaBoO4YHOE PYKOBOACTBO K ycTponcTey MRU4»,

OCTOPOXHO!

TUlaTeNbHO PAaCCYNThLIBANTE AOMYCTUMYO TOKOBYIO Harpy3Ky [s pefieiHbiX BbIXOA40B.
ObpaTnTech K TeXHUYeCckuM faHHbIM (=> «TexHuueckne naHHbIe»).

KOHTPOIbHBLIA KOHTaKT

HacTponTb KOHTPObHbIN KOHTAKT («KC») HEBO3MOXKHO. DTO NepekstovaloLlnii KOHTaKT
(popmMbl C), koTOpbIN cpabaTbiBaeT NpU OTCYTCTBUM BHYTPEHHUX cboeB B yCTponcTBe.
lMoKa yCTpONCTBO 3arpy>kaeTcs, pene «KC» ocTaeTcs OTKAOYEHHbLIM (06eCcTo4YeHHbIM).
Mocne NOAHOM 3arpy3KnM CUCTEMbI (M aKTUBaLMM 3alMThbl) OH cpabaTbiBaeT, u
Ha3Ha4YeHHbIN CBETOANOAHbBIN MHAMKATOP COOTBETCTBYIOLLMUM 06pa3oM aKTUBUPYETCH
(cM. rnaBy «CamogmarHocTuka», L= «CamogmarHocTka»).
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2 ObopynoBaHume
2.5 Cnot X3

2.5 Crnot X3

* TH — nsMepuTenbHble BXOAbl TPaHCHOpPMaTOpa HaNps)XeHns

cnotl cnoT2 cnot3
X1 X2 X3

—
o
X100 I:IQ X103

]
%)

E_F92

Puc. 14: 3a4HAA 4aCTb yCTPOWCTBa (C/10Thl).
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2 O6bopynoBaHue
2.5 CnoTt X3

2.5.1 TU — usMmepuTenbHble BXOAbl Hanpsi>kKeHus

ObecneybTe HagseXalin MOMEHT 3aTAXKN (CM. CXeMy).

MonepeyHoe cevyeHue coegnHeHun: MuH. 0,5 mm? (AWG 20) ... makc. 6,0 mm? (AWG 10) c
06>XXMMHOIM BTY/IKOW Unn 6e3 Hee.

0,5 Nm ——
4,42 Ib'in

—— 1,0 Nm
8,85 Ib-in

HPT 738

£
S/E e
3/E vees
E[R

(N[ |WIN [ ].

HPT_Z39

Puc. 15: Pa3bemsbl
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2 ObopynoBaHume
2.5 Cnot X3

UA.1

UA.2

UB.1

UB.2

uc.1

uc.2

VX1.1

VX1.2

U UuUU e

HPT_Z40

Puc. 16: n1eKTpoMexaHn4Yeckas agpecaumns

Bxonbl nsMmepeHns HanpsiKeHus
[MnaTta «TU» ocHaweHa 4 BXoOaMW A1 U3MEPEHNS Hanps>KeHns.

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

2.5 CnoTt X3
OCTOPOXXHO!
CnenyeT y4ecCTb MocaenoBaTesIbHOCTb (a3 (BpaluatoLlleecs nose) NCTOYHNKA NMNTaHUA.
Y6enuntecb B NpaBUIbHOCTU NOOKKOYEHNA TpaHCHOpMaTopa HaMpPs)XXeHnsa n
® N3MepUTENbHbIX BXO40B.

Ons napameTpa V-obpa3Horo coegnHeHns «TH coea» cnenyeT 3aA4aTh 3HayeHne «JInH.
HaMpPsX.».

ObpaTnTecb K TEXHNYECKMM AaHHbIM (s> «TexHuyeckre paHHble»).
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2 ObopynoBaHue
2.5 Cnot X3

2.5.2 TpaHcchopmMaTopbl HANPSA>XEeHUsA

[MpoBepbTe NPaBUILHOCTb MOAK/IKYEHUA TPAaHCHOPMATOPOB HaMPSAXKeHUS.

OMNACHOCTb!

BTopuyHble 06MOTKMN N3MepPUTENbHbBIX TPAHCHOPMATOPOB AOJIXKHbI ObITb 3a3€MJIEHbI.

Ona paboTbl PyHKLMA N3MEPEHNSA TOKA U HaNps»XeHNs HeobxoAMMO NCMOJIb30BaTh
BHELLUHWA TpaHCHOPMaTOpP TOKa M HaNpPsS»XXeHUs, MOAKIIOYEHHbIN Hagnexxalmnum obpa3om
M COOTBETCTBYOLWMIA TpebyeMbiM BEINYNHAM U3MEPEHUN. DTN YCTPONCTBA
obecneynBaloT HeOOX0AMMYIO N30AALUIO.

MNMpoeepka 3Ha4YeHnn N3MepPeHNns1s HAalnps>KeHnsa

MoaknounTe TpexgasHoe n3MepuTesibHOe Hanps>XXeHne, paBHOe HOMUHAJIbHOMY
HaMps>KeHWUto, K perie.

MNpUHMMaNTe BO BHUMaHNE CXEMY COEANHEHUS N3MepUTESIbHbIX TPAHCHOPMATOPOB
(3B€34a WJIN OTKPbITbIN TPEYroJbHUK).

o Y4YnTbiBaNTe TEXHMYECKME XapaKTEPUCTUKN BXOLOB TpaHC(HOopMaTopa HanpsXKeHus.

Tenepb NPOV3BEANTE PErYJIMPOBKY 3HAYEHUI HAMPSXKEHWS B AMana3oHe HOMUHAJIbHOMO
HanNps>XXeHNsi B COOTBETCTBUM C HOMUHAIbHOM YaCcTOTON, KOTOpas He O0JXXKHa NPUBECTHU
K OTKJIIOYEHMIO MO NPUYMHE NPEBLILLEHUS U NMOHVXXEHUS HaNpPsXXeHUs.

CpaBHUTE 3HAYEHUS, YKa3aHHbIe Ha AWCnJiee yCTPONCTBA, C MoKa3aHMsaMU
N3MepuTesibHbIX NPU60pPOB. OTKIOHEHNS HE OOJIKHbI MPEBbLIWATL 3HAYEHUS], YKa3aHHbIe
B TEXHUYECKUX OaHHbIX.

Mpn NCNosb30BaHUN N3MEPUTESIbHbLIX NMPUBOPOB, oNpeaensalLnX cpeaHeKkBaapaTUYHbIe
3Ha4vYeHus, Mo npuYnHe 60abLION FrAPMOHUYECKOW COCTaBSAIOLWEN B MO4AaBAaEMOM
HaMpPsA>XeHNN MOryT BO3SHUKHYTb OTKJIOHEHUS Bosbluen BeNNYUHbI. [TOCKONIbKY
ycTponcTeo o6opyaoBaHO GUALTPOM AS 3alNTbl OT FAPMOHUK, N3MepeHune
MPON3BOANTCSA TOJIbKO A1 OCHOBHOro kKonebaHus (MCKI0YEHME COCTABAAOT PYHKLUN
TenaoBon 3awnTbl). OQHAKO Npun NCNoJIb30BaHUK Npubopa oNa n3MepeHus
CpeoHeKBaApPaTUYHOrO 3HAaYEHNA FAPMOHMKKN Tak)Xe ByoyT n3amepaTbCs.
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2 ObopypoBaHue

2.5 CnoTt X3
MpuMepbl 31eKTPHUYECKNX cXxeM TPpaHCEhoOpMaTopoB Hanps>KeHUs
®.A $.B ¢.C !
. | . on X2.
YY) ! Yy :
! | ucA' H ; 3§ vauae
e I ' UAB $.B 3
| §|€UB/UBC
~~A | I~~~ uscC ¢.C )
° o — .
UAB | . | N 1 2 3§ ucruca
UBC I Ug.AUg.BU®.C'
UCA |= - ; glgvx
Ugp.A
Ug.B
Up.C
Puc. 17: VT Wye: NI3mepeHune Tpexepa3HOro HaripsiXXeHus rno cxeme «3spesfa»
®d.A $.B ¢.C !
| o X2.
Y * (YT
! |  uew ] ; 3|E vans
| rrr\! N 08" S ®.B 3
| §|€UB/UBC
— 4
e | ° ~ N\ L_]BCI cp.C
UAB | ! ] N 1 Z 3§ ucruca
uBC ! Up.AUp.BU.C' e
UCA | —T_ Vi- ; 3|€VX
Ugp.A =
Ug.B
Up.C

Puc. 18: VT Wye ¢ coeguHeHUeM pa3oMKHYTOIro TpeyroJsibHUKa.
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2 ObopynoBaHue

2.5 CnoTt X3
¢.A ¢.B &.C !
. | . on X2.
I i uca- ? ; 3|E vauas
e I ' el @8 | []
| 3 3|€UB/UBC
i~ e usc oc |[] 2
UAB | 2 3|€UCIUCA
UBC ' 6
ucr 1 L BlEw
Ugp.A
Ugp.B
Up.C

Puc. 19: i3amepeHne TpexgpasHoro HarpsaxeHus - CXeMa n3MepuTesibHbIX BXo40B: "coegnHeHne
TPEYroJIbHNKOM"

Pac4yeT Hanps»xeHUs HyJieBoM nocsenoBaTenbHOCTN VG HEBO3MOXKEH

b.A ¢.B &.C !
. | . on X2.
. 220 0088 : 1
. ! . we | o8 [ |2 ElT
| - - 3 §|€UB/UBC
& b usc X —
UAB | 1 N 5 3|€UC/UCA
UBC T Ucgp.AU.BU.C' g -
QCA |T - - - U cuHx* l_ ; §|€VX
Ugp.A
Ug.B
Uep.C

HPT 246

* U cuHx: * JoCTYNHOCTb 3aBUCUT OT TuMa yCTPONCTBa
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2 ObopypnoBaHue

2.5 CnoTt X3
d.A &.B &.C !
. | . on X2.
I i uca- ? ; 3|E vauas
— |y I o'a'a R ik e8| [ |
| 3 §|€UB/UBC
— v\ I o'a'e\ usc oc | ][] 2
UAB | 2 3|€UC/UCA
UBC ! 6
uca | I ; 3IE vx
—
Ug.A =
Uep.B
Up.C

Puc. 20: IamepeHne Tpexga3HOoro Haripsi>xeHns - CxeMa U3MepUTesIbHbIX BX0A40B: "coeanHeHne
TpEeYrosibHUKOM"VI3MepeHne HaripsixxeHus HyJaeBov rnocsiepoBatesibHocTH VG Yyepes
BCrioMoraTtesibHble 0OMOTKU (€-n) («OTKPbITbIV TPEYrOJIbHUK»)

b.A $.B &.C !
| X?.
¢ S ! ®A -
| uca- > 3|E vauas
| UAB' ®.B E
¢ e | 3 3|€UB/UBC
| uBC: oc | [ :
|
® ! = §|€UC/UCA
|
UAB — ; 3|€VX
UBC
UCA

Puc. 21: N3mepeHne ABYyXEa3HOro HarpsXKeHus - 3J1IeKTpn4eckas cxemMa M3MepuTesibHbIX BXO0B:
«coequHeHne OTKPbITbIM TpeyroJibHUKOM»
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2 ObopynoBaHue
2.6 CnoT X100: nHtepenc Ethernet

2.6 Cnot X100: uutepcdenc Ethernet

cnotl cnoT2 cnoTt3
X1 X2 X3

—
o
X100 I:IQ X103

E_F93

Puc. 22: 3agHA5 4acTb yCTpoUcTBa (C/10Thl).

NHTepdenc Ethernet moxxeT BbITb AOCTYNEH B 3aBUCUMOCTW OT TWMa 3aKa3aHHOro

YCTPONCTBA.
' [OoCTynHbie KOMBMHALWN MOXXHO MOJYYMUTb MO KOAY 3aKa3a.
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2 ObopypoBaHue
2.6 CnoT X100: nHTepdenc Ethernet

2.6.1 Ethernet — RJ45

+ | + | I

o) a) =) | =) | |

X x x oo™ x "

F k &£ T T &£ T =T

1 8
N\ | | //
YL

HPT 752
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2 ObopynoBaHuMe
2.7 Cnot X101

2.7 Crnot X101

¢ |RIG-BO0OX
cnotl cnoT2 cnot3
X1 X2 X3
—
S
X100 X X103
]
%)

Puc. 23: 3a4HAA H4aCTb yCTPOWCTBa (C/10Thl).

3aBNCUT OT TUMa 3aKa3aHHOro YCTPOWCTBA, 3TOT CJIOT MOXXET ObIiTb OCHALLLEH
nHTepdencom IRIG-B.

' JocTynHble KOMBMHALNN MOXXHO noNy4YnTb NO KOOY 3aKa3a.
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2 ObopynoBaHue
2.7 CnoTt X101

2.7.1 IRIG-BOOX

Ybeantecb, YTO MOMEHT 3aTs>XKM paBeH 0,56-0,79 Hm.

X101
1 — RriGB+
2 | IRIGB-

Puc. 24: IRIG-BOOX — obo3Ha4yeHne pa3beMoB.

IRIG-B+

IRIG-B-

X101

(][] [[=]
2

E_F54

Puc. 25: IRIG-BOOX — Ha3Ha4YeHne KOHTaKTOB.
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2 ObopynoBaHue
2.8 Cnot X103: nepefaya OaHHbIX

2.8 Cnot X103: nepepayva AaHHbIX
cnotl  cnot2 cnoT3
X1 X2 X3

—
o
X100 I:IQ X103

L]
%]

E_F87

Puc. 26: 3a4HSAA H4aCTb yCTPOWCTBa (C/10Thl).

VNHTepdenc nepenayvn gaHHbix B csioTe X103 3aBUCUT OT TUMa 3aKa3aHHOIro yCTPOMNCTBaA.
O6beM hyHKLUMI 3aBUCUT OT TUMNa MHTepdenca nepegavyn AaHHbIX.

HocTynHble rpynnel c6opkn B [aHHOM CoTe:
* Paszbembl RS485 nnga Modbus, DNP n IEC
¢ NHTepdeinc onToBosIoOKOHHOIro Kabens ans Profibus, Modbus, DNP un IEC
* NHTepdenc D-SUB onsa Modbus, DNP u IEC
* NHTepdenc D-SUB onsa Profibus

¢ NHTepdeinc onToBosIOKOHHOIro kKabens ans Ethernet

' ﬂ,OCTyﬂHbIe KOMBMHaLNN MOXXHO NMnoJNly4nTb NO KOOY 3aKa3a.
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2 ObopynoBaHue
2.8 CnoT X103: nepefaya AaHHbIX

2.8.1 Modbus® RTU/IEC 60870-5-103 yepe3 RS485

MpoBepbTe NPaBUIbHOCTbL MOMEHTOB 3aTAXKKMU.

0,3 Nm
2,65 Ib'in

- “‘\'Ey‘

0,23 Nm
2,03 |bin

HPT_Z55

3aWwnTHOe pene
+5V GND

8[| 1200
(e}
n

560Q

P
N

6 H——
SkpaH BY

X103
1
2
3
4
5

HPT_Z54

Puc. 27: Pa3beMsbi

3awmnTHOE pene

+5V GND

R1 = 560Q

rR2 = 1200 [JR1R2 |[R1

o 2

—elu gl
12 34

U]
o | JH——n
SkpaH BY

HPT_Z56

Puc. 28: SnekTpomexaHudeckas aapecaumns

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

Tvn cBA3M — NonyaynJekc.
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2 ObopynoBaHue

2.8 Cnot X103: nepenaya AaHHbIX

R1 = 560Q
R2 =120Q

3alWnTHOE perne

+5V GND

R1 R1
R2

—2

U1
345

o |CIH—n
dkpaH BY

il
m

Puc. 29: Mpumep coeaANHEHNS: YCTPOVICTBO HAXOANTCS B CPEAHEN YacTu CUCTEMbI LLUNH

3alnTHOE pene

R1 = 560Q
R2 = 120Q

+5V GND

ﬁRl R2 er]

—
N

—F=1

—]

2]

JUOouhn
123456

L] L]

HPT 257

HPT_Z58

Puc. 30: lMpumep coeanHeEHUS: YCTpOI;ICTBO HaxoanTcs B KOHLEe CUCTEMBbI LLUNH (}/CTaHaBﬂMBaiOTCH
rpoBOJIOYHbIE NMepeMbIHKN AJ1 akKTuBaLnn BCTPOEHHONO OKOHEYHOIro ,Oe3VICTO,Da).
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2 ObopypoBaHue
2.8 CnoT X103: nepefaya AaHHbIX

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

HPT 259

SKpaHupyloLas orneTka

SKpaHupyiowas onseTka
NOAKJIOYEHA K 3a3EMJIEHUIO CO

SkpaHupytoilas onneTka SKpaHupylowas onseTka

noAKJoYeHa K 3a3eM/IeHNI0 CO NoAKJoYeHa K 3a3eMIeHMIo COo noAKJoYeHa K 3a3eMIeHnI0 CO

CTOPOHbI BeAyLLEero ycTponcTsaa, CTOPOHbI Npubopa, BCTpOeHHoe CTOPOHbI BeAyLLero yCTponcTea, CTOPOHbLI Npuboa, BCTpOeHHoe

NCNosb3yeTCcsa BCTPOEHHOe OKOHeYHoe COMPOTUBIEHNE HE NCMONb3YBITHOEHHOE OKOHEeYHoe OKOHeYHOoe COMPOTUBJIEHNE He UCMOJb3YyeTCs
OKOHe4YHOe conpoTusieHne ConpoTuB/IEHNE HE UCNOJIb3yeTCs

Puc. 31: BapunaHTbl 3KpaHupoBaHus (2 nposoda + 3KpaH)
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2 ObopynoBaHue
2.8 Cnot X103: nepenaya AaHHbIX
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SKpaHUpyioLas onaeTka DKpaHuUpytoLas onneTka SKpaHUpyloLas onaeTka DKpaHUpytoLas onneTka
NoAKJIlO4eHa K 3a3eMeHnto co MNOAK/K4YEeHa K 3a3eMJIEHUIO CO NOAKJIOYEeHa K 3a3eMeHunto co NOoAK/K4Y€EeHa K 3a3eMJIEHUIO CO
CTOPOHbI BefyLlero yCTponcTea, CTOPOHbI Npubopa, BCTpoeHHoe CTOPOHbI BeAyLlero yCTponcTea, CTOpOHbI Npuboa, BCTpOoeHHoe
NCcnonb3yeTca BCTPOEHHOE OKOHe4YHOoe CONpoTUBJIEHNE HE UCMOJIb3YRITHOEHHOE OKOHEe4YHoe OKOHe4YHOe CONpOoTUBJIEHNE HE NUCMNOJIb3YeTCA
OKOHe4YHOe conpoTuBsieHNe conpoTuB/ieHNE HEe UCnonb3yeTca

Puc. 32: BapuaHTbl 3KpaHupoBaHus (3 nposoaa + 3kKpaH)
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2 ObopynoBaHue
2.8 CnoT X103: nepepaya AaHHbIX

2.8.2 Profibus DP/Modbus® RTU/IEC 60870-5-103 yepes3
ONTOBOJIOKOHHOE coeauHeHue

RxD TxD

Puc. 33: OnToBoJ/IoKOHHOE coeanHeHne — FO, pa3bem ST

HPT_Z61

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

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

2.8.3 Profibus DP yepes D-SUB

HPT_Z62

Pa3bem D-SUB
* 1: 3a3eMn_/a3kpaHup_
* 3: RxD TxD - P: BriCc_ 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_

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

2.8.4 Modbus® RTU/IEC 60870-5-103 yepe3 pa3bem D-SUB

%0 0 0 &°

OO0O0O0O0
1 5

HPT_Z62

Pa3bem D-SUB
* 1: 3a3emMn_/a3kpaHup_
* 3: RxD TxD - P: BriC_ yp_

e 4: CurHan RTS

5: DGND: 3a3emn_oTp_ nNoT BCMOM_ UCT_ NUT

e 6: H: nonoX_ moTeHu_ BCM_ UCT_ NUT

8: RxD TxD - N: Hu3k_yp_

' CoegunHnTenbHbIn Kabenb AosKeH BbITb 3KPaHMPOBaH.

112 MRU4 MRU4-3.6-RU-MAN



2 ObopynoBaHue
2.8 Cnot X103: nepepava AaHHbIX

2.8.5 Ethernet/TCP/IP yepe3 onTOBOJIOKOHHbIX Kabenb

RxD TxD

llo]

Puc. 34: ONToBONIOKOHHbIV Kabesib — FO, AynaeKkcHbIV pa3bem LC.

HPT_Z63

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

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

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

MporHOPMPOBaB AaHHOE NpenynpeXxAeHNe, MOXXHO MOJyYUTb TSHXKENYo TpaBMy rias.
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2 ObopypoBaHue
2.9 NHTepdenc MK — X120

2.9 NuTtepdenc NK — X120

Puc. 35: USB (Mini-B)

114

Kopnyc B1 B2 n B3

NHTepd. USB ana MO HacTpOMKN NapamMeTpoB U oueHKn - X120

MRU4

HPT Z88
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2.10

2.10.1

2 ObopynoBaHue

2.10 HacTporika BxoAaa, Bbixoga n CAN

HacTtpo#ka Bxopaa, Bbixoga u COUN

caun

COWN Mo>XHO HacTpouTb B MeHto: [Map_ycTp_/ CL /WNHA rpynna A].

OCTOPOXHO!

CnepnyeT obecneynTb OTCYTCTBUE HANIOXKEHUST PYHKLWIA N3-3@ Ha3HavyeHns ogHomy COAN
ABYX Unu 6onee hyHKLWIA MO LBETY U KOOVUPOBKE BKJIOYEHUS.

Kaxabin COAWN, kpome CON onda dyHKkumm «System OK» (hyHKUNSA KOTOPOro HEM3MEHHa),
MO>XHO HAaCTPOUTb NPU NMOMOLLN NepPeYNCSIEHHbIX HUXKE NapaMeTpPOoB.

* «Ha3Ha4veHHble curHanbl». MapameTpsbl ¢ [Map_ycTtp_/ CAO/ CO Xx] «Pacnpen_ 1» no
«Pacrnpes_5» MOXHO NCMN0/b30BaThb, 4TO6bI Ha3Ha4YNTb «CAU Ne x» 0o 5
TPUrrepHbIX CUrHaNoB.

* «NHBepcua». MapameTpbl ¢ «MIHBepcua 1» no «MHBepcus 5», ecnu 3af4aHo 3Ha4YeHne
«aKT_», MOXXHO UCMOJ1b30BaTb, 4TOObl NHBEPTUPOBaTb COOTBETCTBYIOLLUNA
TPUITEPHbIA CUTHa.

ObpaTuTe BHMMaHMe, YTO AJ19 HEHa3HAYeHHbIX TPUTTEPHbIX CUFHANO0B (TO ecTb
«VIHBEpCHS n» = «-») HBEpPCMSA He paboTaeT, Tak YTO TPUIrTepHbIA CUrHaa BCeraa
BOCMPUHMMAETCHA KakK ABOUYHbIN HOJb (JTOXKb/HEaKT ).

* «DYHKLMA 3aMblkaHUa/caMmoyaep>XaHua». Ecnn gna napameTrpa «3aMKH_» 3afaHo
3HaYeHne «aKT_», TO COCTOAHMEe, 3ajlaHHOe TPUrrepHbIMN CUrHasaMm, CoxXxpaHsaeTcs
MOCTOSIHHO (CM. pa3fen «3aMblKaHNe» HUXe, > «2.10.1 3aMblkaHue»).

Ecnn onsa napameTpa «3aMKH_» 3afaHO 3Ha4vyeHue «HeakT_», To COW Bcerpa
MPUHUMaeT COCTOAHME Ha3Ha4YeHHbIX CUTHaNO0B.

e «CurH lNMoaT»: 9Ta HacTponka byneT OOCTynHa, TONbKO eCcnn o NnapamMeTpa
«3aMKH_» 3a[laHO 3Ha4YeHMe «aKT_». Tak Ha3Ha4yaeTcs curHan, cbpacoiBaownin
3aMKHyTOe cocTosiHue CIAU (Ho 3To paboTaeT, To/IbKO ecnin cOpoLLeHbl BCe
Ha3Ha4YeHHble TpUrrepHbole CUrHanbl).

e «AKT uBet anoaa»: COAN ropuT TakMm LBETOM, TOJIbKO €C/I aKTUBEH XOTs 6bl 0QnNH
M3 Ha3HaYeHHbIX TPUITEPHbIX CUTHANOB. JOCTYMHble 3HAYEeHNS HAaCTpoekK: «-» (HeT
MPUCBOEHNSA), «3€N_», KKPACH_», «kKPaACH_ MUT_», «3€J1_ MUl _».

* «HeakT uyset gnoga»: COAN ropnT TakKnm LBETOM, €C/IN HE aKTUBHA HN O4HA U3

Ha3HAYeHHbIX PYHKLUMIA (LOCTYMHbI T€ )Ke NapaMeTpbl, 4TO U 4SS
BbILLEYMNOMSIHYTOI0 «aKTUBHOIO» LIBETA).

KHonka «INFO»

C nomoubio KHoMkn «INFO» Bceraa Mo>XHO 0TOBpa3nTb TeKyllee COCToAHue
Ha3HaYeHHbIX TPUTTEPHbIX CUMHA0B.

OcHoBHOM 0630p COU

Ecnn Ha)xaTb KHOMKY «INFO» ogunH pa3, To oTobpasnTtcsa ocHoBHOM 0630p COW, KoTopbie
HaxooaTcsa cneBsa.
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2 ObopypoBaHue
2.10 HacTpowka BxofAa, BbiIxoga n CAMN

Ecnn HaxxaTb KHoMKy «INFO» ewe pas, To oTobpa3untca ocHoBHon 0630p CAU, KoTopble
Haxo4ATcAa cnpasa (Npyn Hann4nun).

Ha>xaTune nporpaMMHON KHOMKWN «BNeBO» (Mnn KHoMKK «INFO» B TpeTuin pa3) No3BoanT
BbINTW N3 OCHOBHOIo MmeHto COAN.

Ha skpaHe ocHoBHOro o63opa oTobparkatoTcs nepsble PYHKLNN, Ha3HavYeHHble COAN.
Bpems oT BpeMeHn oTobparkatloTca OOCTYyMNHbIE MPOrPaMMHbIE KHOMKN.

CtpaHuua COMN € HECKOJIbKMMU Ha3HAYEHUAMMU

Ha cTpaHuue ocHoBHOro o63opa Bbibepute oavH U3 CAWN c MoMOLLbIO NPOrpPaMMHbIX
KHOMOK «BBEPX» N «BHU3».

C 3TOro aKkpaHa, Ha>kaB NPOrpaMMHYI0 KHOMKY «BMNpaBo», MOXXHO OyaeT nepenTun Ha
cTpaHnyy CAWN C HECKOJIbKUMIN Ha3HAYEeHUAMMN.

Ha aToln cTpaHuue oTobpakaeTcsi noapobHas nHgopmMaums 060 BCex COCTOAHUSAX,
Ha3Ha4YyeHHbIX AaHHoMmy COW. CuMBon «CcTpenka» 6yaeT yKasbiBaTb Ha TOT MHAMKATOP,
L0715 KOTOPOro 0To6paXkaloTCs Ha3HaYeHHbIE CUTHAbI.

C NOMOLLbIO MPOrpaMMHbIX KHOMOK «BBEPX>» N «BHU3» MOXKHO NepenTn K ciegytouwemy
unn npepbigywemy CION.

Ha>kaTue NnporpaMMHON KHOMKN «BJIEBO» MO3BOJINT BEPHYTbLCSA B OCHOBHOE MeHio CON.

3aMbIKaHue

Ecnn pna napameTpa «3aMKH_» Toro nnm ndoro CAN sapaHo 3Ha4yeHue «akT_», ero
COCTOSIHNE COXPAaHMUTCS, 4TO Bbl HXN NPON30LLI0, NMOKa He ByaeT NnoATBEP>KOEHO (CM.
pa3nen «BapunaHTbl NOOTBEPXKOEHUSA» HUXKE).

3aMKHyTbIPI can C6paCbIBaeTCﬂ TOJIbKO B OOHOM U3 cnefyrwmnx ciydaeBs N TOJIbKO rnocine
c6poca BCEX HAa3HA4Y€HHbIX TPUTTEPHbLIX CUTHAJ10B.

* Ero coctosiHne noaTeep)xpaeTcs (mbo nosb3oBaTesieM C MOMOLLbIO UHTepgenca
NYM, nnbo nocpeactsom SCADA), cM. HUXe.

* Ero coctosiHne cbpacbiBaeTcs (MOATBEPXXAAETCS) C MOMOLLbIO CUrHanNa,
Ha3HayYeHHoro napameTpy «CurH MoaT».

* 1n9 Hero cHoBa 3a[aeTCs HAaCTPOMKa «3aMKH_» = «HeaKT_».

e EC/n He Ha3HAYeHO HMKAKOro TPUITePHOro CMrHasa, To eCcTh A4NA BCex
napaMmeTpoB «Pacrpes_ n» 3alaHO 3HAYEHUE «-».

ObpaTuTe BHMMaHMe, 4YTO 3aMKHYThIN CAIN He cOpacbiBaeTCcs Npu nepesanycke

ycTponctea MRUA4. NMocne (ropsyero nan Xoso4HOro) nepesanycka Ka)kabll 3aMKHYThbIN
CIOV Bo3BpallaeTcs B CBoe (paHee Ha3Ha4YeHHoe) COCToAHME.

BapMaHTbl nooTBep>X4eHuns

Onsa cbpoca 3amkHyToro COW scerpa tpebyetca noareep>xgeHme (nogpobHoe onncaHue
CM. B pa3gerne > «[MoaTBEPXOEHUA»).

COWN moryT 6bITb NOATBEPXKAEHDI:
e C noMoLLbIO KHOMKK «C» Ha NaHesnn yrpasieHus.
e CocTosiHne COWN MO>XXHO NoATBEPAUTE C MOMOLLLLIO CUIHaNa, HAa3HAaYeHHOro

napameTpy «CurH lMoat».
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2 ObopynoBaHue

2.10 HacTporka BxoAaa, Bbixoga n CAN

e CocTosiHMEe BCex 3aMKHYTbIX CIAW cpa3y MOXXHO NogTBEPAUTL C MOMOLLbIO CUrHana,
Ha3HavyeHHoro napameTpy [Map_ycTp_/MoateBepauTb] «MloaT CL».

e CocTosHMe cpa3y Bcex CIAM MOXXHO noATBEPAUTb Mo KaHany cBA3nm (SCADA).

e CocTosHUMe cpa3y Bcex COAN MOXXHO NoaTBEPONTb aBTOMATUYECKN MPU NMOCTYMIeHUn
aBapUMNHOIro CUrHasa ogHON U3 PYHKUWA 3aWNThbI.

MpumevaHne. BapnaHThbl, Mo3Boasatowme cbpocnTb coCcTosHME cpa3y Bcex COW ¢
rnomoLbio curHana unu SCADA, 0OCTyMHbI, TONLKO ecnu Anda napameTpa [MNap_ycTp_/
NoaTeBepanTb] «AUCT COPOC» 3aaHO 3HAYEHNE «aKT_».

MocnegHWin BapmnaHT, no3sonsaowmin cbpocuTb cpasy Bce COW no curHany ogHon mns
PYyHKLWI 3aWmnThl, cefyeT akTUBMPOBaTbL C NOMoLLbIO NapaMeTpa: [MNap_ycTtp /CAO/
WHO rpynna A/ CA 1...n] «3aMKH_» = «aKT.,MOATB.M0 aBapUNH.CUT.».

Ons nosydeHnsa 4onosHUTENbHOW MHMOPMaUnnM CM. TakXe pa3nen >
«[loaTBEPXAEHNS».

Ha KoMnaKT-Oucke, KOTOPbIA BXOAUT KOMMJEKT YCTPONCTBA, MMeeTCs WwabsioH B

¢dopmaTe PDF onga co3paHmsa U pacnedaTKM Ha Jla3epHOM NpUHTEepe CaMoKJiesLWwmnxcs

MJIEHOK C TEKCTOM, COOTBETCTBYIOLMM Ha3HayYeHHbIM COAUN pyHKLUMAM (Hakeek Ha
o nnueBon naHenun). PekomeHgaunsa: (aptukyn 3482 AVERY Zweckform)

tbynxuuonanbﬂble BO3MO>XHOCTH

ch LED Y02
ChO = VHA rpynna A, ...

ch.
Pacnpepn_ 1

HeT NpucB_

1..n_Cnnc_ Ha3H_

Ch . NnBepcua 1

C[ . AKT uBeT gnoga

LY

ch .
Pacnpea_5 >0

HeT MpucB_

C[L . HeakT uBeT auoaa

1..n_Cnunc_ Ha3H_ =1

Ch . NuBepcua 5

ch. &
3aMKH_ o

HeaKT_ &
aKT_ =1 S1 11—
KT.,MOATB.NO aBapUiiH.cUIf- ’ R 1

3aw, . Tpes.

MoaTeBepanTb (-N4M)

NoaTtBepaunTb (1..n_ Cnunc_ HasH_)

NoaTtBepauTb KomOTKA (Scada)

MRU4-3.6-RU-MAN MRU4 117



2 ObopypoBaHue
2.10 HacTpowka BxofAa, BbiIxoga n COMN

CaON «System OK»

OaHHbin COWN MyraeT 3eneHbIM LLBETOM NpKY 3arpy3ke ycTponcTea. o 3aBeplueHnn
3arpyskm COWN pna gpyHkumm System OK (HopmanbHas paboTa cucTeMbl) 3aropmuTcs
3eJIeHbIM LIBETOM, MOKa3biBas, Y4TO 3awmTa (PyHKUNA) akTuBMpoBaHa. CM. pasgen
«CaMoANarHoCTuKa» 1 BHELWHNN AOKYMEHT PYKOBOACTBO M0 oT/1a4Ke, YTobbl HANTK
JOMOJIHUTESbHBIE CBEAEHUA O KOAaX BkoYeHns COU System OK.

MapameTpunsosatb CON «System OK» HEBO3MOXXHO.

2.10.2 KoHdwurypauusa undpoBbiX BXOO0B

CocTosiHMe UunppoBbIX BXOAOB MOXHO NMpoBepuUTb B MeHto [PaboTa / OTobpaxkeHune
COCTOSAHUSA / MA rpynnbl y3710B (Hanpumep, «LUBx-8 X»)]

Lingpposble BXOAbl MOXKHO HAacCTpouUTb B MeHto [[Map_ ycTp_ / LUudposble BXoAbI / UMSA
rpynnsl y3s08B (Hanpumep, «LUBx-8 X») / T'p_ X]

Onsa Kakaoro us umMgposBbIX BXOA0B YCTAaHOBUTE CrieflyloLie napamMeTpbl:
* «HOMUMHaNbHOE HanpsXXxeHune»

¢ «Bpemsa ycTpaHeHnsa gpebesra»: UameHeHne cocTosHMA LMdpoBoro exona bynetr
MPUHATO TOJIbKO MO OKOHYaHUN BPEMEHN YCTpaHeHns apebesra.

¢ «NHBEpCHA» (ecnn Heobxoanmo)

NHBepcus
HeaKT_
NHBepcuns =1
aKT -
- LIBx CnoT X.LUBx x

CocTosAHMe ungpoBoro exona

Hom_ Hanp_ Bpems ycTp_apeb

Bx_curH t 0
= AT 5

OCTOPO>XXHO!

Bpemsa ycTpaHeHus p,pe6e3ra Ha4YNHaeT OTCHUTbIBATbCA MNMPuU Ka>XxaoM NnaMmeHeHnn
COCTOAHNA BXOOHOIo CnUrHana.

OCTOPOXXHO!
KpoMe BpeMeHU ycTpaHeHus apebesra, KOTOpoe MOXKHO 3a[laTb B MPOrPaMMHOM
obecneyeHunun, Bcerga MMeeTcs annapaTHoe BpeMs ycTpaHeHne gpebesra (okoso 12 Mmc),
° OTKJIIOYNTb KOTOPOE HEBO3MOXKHO.
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2 ObopynoBaHue

2.10 HacTporika BxoAaa, Bbixoga n CAN

CylwiecTByeT OBa BO3MOXXHbIX BapMaHTa onpeaeneHuns, 4emy nosikeH bbiTb Ha3HayeH
uncposon Bxoa.

Ha3Ha4YyeHue ungpoBbix BXOA0B

Oonuus Onuus

Bxon

Map_ ycTp_/und_ Bxon

Bxon

E_F84

BapuaHT 1: Ha3HayeHne LUNdPoBOro BXoAa 0HOMY UM HECKOJIbKUM MOAYJISIM.
JobaBneHue HasHaYeHUs

B meHio [Map_ ycTp_/ Undposbie Bxoabl] LndpoBbie BXOAbl MOXKHO Ha3Ha4YaTb 414
OOHOr0 UN HECKOJIbKUX LiesieBbIX YCTPONCTB.

OTKpouTe LMpPoBON BXOL (HaXXMUTE NS HEro CTPesiKy Brpaso). HaxxMmute
MPOrpaMMHYI0 KHOMKY «YCTaHOBKa NapamMeTpa/raeyHbin knto4Y». HaxxmuTe «1o6aBuTb» 1
Ha3Ha4bTe ueneson 06bEKT. HazHaybTe AONONHUTENbHbIE LieneBble 06B1eKThI, Fae
HeobxoauMmo.

YpaneHue Ha3HaYeHuUn:

BbibepuTe B N4YM, Kak onncaHo Bbllle, LM POBOA BXOH, KOTOPbIN HY>XXHO
oTpenaKTUpoBaTb.
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2 ObopypnoBaHue
2.10 HacTpowka BxofAa, BbiIxoga n COMN

OTKpouTe Ha3zHa4YeHNsa LNGPOBOro Bxoaa (HaXXMUTe A1 HEro CTpesiky Bnpaso) u
BbibepuTe Ha3HavYeHme, KOTOPOE HYXKHO yaoanuTb (obpaTute BHUMaHME, 4TO 3TO
henaeTcsa C NoMoLLbio Kypcopa). Tenepb Ha3HavYeHUe MOXKHO yaanuTb B UHTepgence
MYM, Ha>kaB NporpaMMHYyI0 KHOMKY «YCTaHOBKa MapameTpa» 1 BblIbpaB 3/1IeEMEHT
«Ypannte». MoaTeepanTe 06HOBMEHNE HAaCTPONKK MapaMeTpoB.

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

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

MpoBepka Ha3Ha4YeHnu ungpoBoro Bxona

Y106l NpoBEPUTL 06BHLEKTDLI, KOTOPbLIM Ha3Ha4YeH Kakon-nnbo undgposon Bxon,
BbIMOJIHUTE CcnefytoLline oencTeus.

OTkponTe MeHto [Map_ ycTp_/ Lludposbie Bxoabl].

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

B N4M

MHO>XeCTBEHHOE Ha3Ha4YeHne, To eCTb Korga o4uH U3 LMGPOBLIX BXOO0B NCM0JIb3YyeTCA
HEeCKOJIbKO pa3 (ec/n Ha3HaYeH HECKOJIbKNUM LieneBbiM 06bekTaM), 0603HavYaeTCA
oTobparkaloLnMCs paaomM C TaKMM BXOLOM MHOFOTOYUEM «...». BblBeANTE OaHHbIN

LM(POBOI BXO Ha 3KPaH C MOMOLLbIO MPOrPaMMHON KHOMKK «CTPeJiKa BrpaBo», YTobbl
NMPOCMOTPETh CMUCOK LieneBbiXx 06bEKTOB 3TOro BXoAa.
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2.10.3

2 ObopynoBaHue

2.10 HacTporka BxoAaa, Bbixoga n CAN

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,
o> «2.10.3 3amblkaHue».)

e «[logTBepxaeHMe»: ITa HaCcTponka ByneT AOCTYMHa, TOJIbKO €CNn ANA NapaMeTpa
«3aMKH_» 3aaHO 3Ha4YeHue «akT_». Tak Ha3Ha4YaeTCsa CUrHan, KOTOPbIN
cbpacbiBaeT 3aMblkaHWe KOHTaKTa pene (Ho 3To paboTaeT, ToNbKO ecnn cOpoLleHbl
BCE HA3HAYEHHbIE TPUTTEepHble CUTHabI).

CoCTosiHMe KOHTaKTa pesie MoXeT BbITb NOATBEPXKAEHO TOJILKO Nnocse cbpoca Bcex
CUTHaNoB, KOTOPbLIE NHULIMNPOBAN HAaCTPONKY pene, U N0 NCTEYEHUN MUHUMASIBHOIO
BpeMeHU 3a0epXXKN «t-Bblg BbIKJ1».

o «t-ya_»: [py N3MEHEHUN CMrHasla MMHUMaNlbHOe BpeMs H610KMpPoBKK obecreynBaeT
noanep>xaHue pesne BO BKJILOYEHHOM UMW BbIK/IIOYEHHOM COCTOSIHUN B TeYEeHne
3TOro MMHUMAaJIbHOIO NMepruoaa BPEMEHM.
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2 ObopypnoBaHue
2.10 HacTpowka BxofAa, BbiIxoga n COMN

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

3aMbIKaHue

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

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

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

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

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

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

06paT|/|Te BHUMaHWE, 4TO 3aMKHyTbIIZ OBOWNYHbIN BbIXO HE C6paCbIBaeTCﬂ npm

nepesanycke yctponctea MRU4: Mocne (ropsyvyero 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 [N «MNoaoTBep>XOEHNSA»).

I'Io,u,TBepmp,eHme pene|7|Hb|x BbIXOO00B MOXET OCYyLWeCTBIATbLCA:
e C nomoLbio KHOMKK «C» Ha NaHenmn ynpaBJieHns.

e CocTtosaHue COAN Mo)XHO noaTBeEpAUTb C MOMOLLBbIO CUIrHasNa, Ha3HAaYeHHOro
napameTpy «lloaTBep>x4eHNE».

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

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

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

KoHTaKTbl pesieHOro BbIX04a MOXHO HaCTPOUTb NPUHYANTENLHO NAW OTKJIKYUTb 014
BBOAA B KCMAyaTauuio ( cM. cnepytowme rnasbl: > «OTkN04YeHne BbIXOAHbIX
KOHTakToB pene», l=> «MpuHyauTenbHas HacTPoiiKa BbIXOAHBLIX KOHTAKTOB penie»).
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DYHKLNOHAJIbHbI€ BO3MOXHOCTH

OBOUYH_ BbIX_

2 ObopynoBaHue

2.10 HacTponka BxoAaa, Bbixoga n CAN
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NHBepcua
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1..n_Cnnc_Ha3H_

NHBepcusa 1
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HeT MpucB_

1..n_Cnnc_ Ha3H_

NHsepcus 7
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HeakT_
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A

-
<%

—S1

Bp_ yAepx
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tya_

MopTBepanTb - U4M

MontBepAanTb - 1..n_ Cnuc_ HasH_

MonTBepAamnTb - Scada

Pe>xum paboTbl

pMasibHO pa3soMKHyThIN (N

Bbiog

P>)KKa BPEMEHWN 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 Kk rnase > «CamopgmarHocTmka»).
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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 TuUNa 3aka3aHHOro obopynosaHus (cMm.
pa3spensl = «BnaHk 3aka3a ycTpoiicTBa», > «Koabl npoTokona cBs3n»).

Heobxoaoumo onpenennTb, Kakor U3 AOCTYMHbIX NpoTokonoB SCADA byanet
ncnonb3oBaTbh ycTponcTeo MRU4. [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 € yCcTponcTeoM Yyepe3 TCP/IP BO3MO>XXHa TO/IbKO B TOM CJly4ae,
€CIN YCTPOMNCTBO cHab>keHo nHTepdencom ceTu Ethernet (RJ45).

. Onsa yctaHoB/ieHUA coeNHEHNSA C CeTblo 06paTVITer K CUCTEMHOMY aOMNHUCTPATOPY.

HacTpoiku TCP/IP ycTaHaBnuBatoTCa B MeHto [[Map_ ycTp_/ TCP/IP / KoHd-a TCP/IP].
HeobxoanMo HacTponTb cineaytouime napaMeTpsl.

* «TCP/IP» — ons 3TOro NnapaMeTpa MOXHO 3aaTb 3Ha4YeHne «akT_» (Mo ymMosa4aHuio
3a[laHO 3Ha4YeHne «HeakT », U NPOTOKOJ1 He NCMNOoJIb3yeTCs).

OcTanbHble napameTpbl TCP/IP (cM. HMXXe) MOXKHO ByAeT HAaCTPOUTb TOJILKO MOCJIE TOrO,
Kak onsa napametpa «TCP/IP» 6yneT 3afaHO 3HaYeHUE «aKT_».

* «IP-agpec» — appec IPv4 ycTtponctea MRU4.

* «Macka noac_» — MacCKa noaceTu, onpegenswoowan ouanasoH IP-agpecos
JIOKaJIbHOM CeTU NoJib30BaTeNs.

* «llIno3 no ymosi4_» — WJ03 Nno ymondaHuio. Ha 3ToT agpec HanpaBngaoTCA
3anpockl 060 BCeX NOAKOYeHUAX K IP-agpecam BHE IOKasIbHOW CETU NOJIb30BaTENS
(To ecTb K IP-agpecam, KOTOpble He COBNafaloT C agpecaMmun B gnanasoHe,
onpepnesieHHOM MacKowm rnoaceTn).

MepBoOHa4YaNbHYyO HacTPONKY NnapameTpoB TCP/IP MOXHO BbINOMHUTL C NaHeNu
ynpasaeHusa (M4YM) nnm c nomowbto MO Smart view Yyepe3 coeagnHeHmne USB.

bonee Toro, B MmeHto [Map_ ycTp_/ TCP/IP / PaclumpeHHble HaCTPONKN] nmeeTcs paj
crneumanbHbIX MapaMeTpoB, CM. CMPaBO4YHOE PYKOBOACTBO. I3MeHATL 3a4aHHbIe Mo
YMOJT4aHUIO 3HaYeHNsa 3TUX napameTpoB TpebyeTcs o4eHb peako.
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3 KOMMyHI/IKaLlI/IOHHbIe MPOTOKOJ1bI

3.3 Profibus

3.3

126

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.

MoakniodyeHne annapaTHbIX CPenCcTB

e [logkoveHne annapaTypbl K CUCTEMe KOHTPOJ1A 3aBUCUT OT TUMa 3aKa3aHHOIo
obopynosaHus (cM. paspensl = «BnaHk 3aka3a ycTpoiicTBa», L= «Kogpl
MpoToKoOsa CBA3U»): Ha 3afHen naHenu yctponcTtea MRU4 nmeetcs nubo
nHTepcdenc RS485 (D-SUB), nmbo onTOBOSIOKOHHLIN NHTepgenc (pasbem ST),
KOTOpble MOXXHO MCMONb30BaTh A5 nogkioydeHus Profibus.

e MogknounTte WnHy n MRU4.

* MO>XHO MOAKMYNTL 40 123 NOAYNHEHHbIX YCTPOWUCTB.

e [pu ncnonb3oBaHun nHTepgenca D-SUB yCTaHOBMTE OKOHEYHbI Pe3UCTop Ha
KOHeL, WWHBbI.

ObpaboTka ownbok
WNHdopmauma no pmnsnyecknm owmbkam cBs3u (Hanpumep, No CKOPOCTU nepenayn
NaHHbIX B 60M1aX) MOXXHO MOAY4YUTb C MOMOLLbIO perncrtpatopa cobblTui (CM. pasaen

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

ObpaboTka ounbok — cBeTogMOOHbIN MHANKATOP cocToaHnsa D-SUB

NHTepdenc Profibus D-SUB, pacnoso)XeHHbI Ha 3agHen NaHesan yCTpoOncTBa, CHabxxeH
CBETOAMOOHBLIM UHONKATOPOM COCTOSAHUA.

* Mouck nepepayun gaHHbix — COAWN MUraeT KpacHbIM LLBETOM
¢ Mepenaya AaHHbIX 0bHapy>xeHa — COAW MuraeT 3eseHbIM LBETOM
¢ ObmeH gaHHbIMU — COW ropuT 3eseHbIM LBETOM

* MpoTokon Profibus He BbIbpaH B [MnaHup_ycTp_ ] «SCADA . lpoTokosi» — CON
rOpUT KPacHbIM LLBETOM
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3 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 KOMMyHI/IKaLlI/IOHHbIe MPOTOKOJ1bI

3.4 [EC 61850

128

* 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.

MRU4 MRU4-3.6-RU-MAN


http://www.hstech.de
http://www.hstech.de
http://www.ase-systems.com
https://www.kalkitech.com
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3.4 [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

MpoTokon DNP (npoTokon pacnpeneneHHon ceTn) npeaHa3HayeH ona obMeHa AaHHbIMU
n nHdopmaumnen mexay SCADA (0OCHOBHbIM YCTPONCTBOM) 1 ycTponcteamu IED
(MHTennekTyanbHbIMN 31EKTPOHHLIMN YCTPONCTBaMu). MNMepBble BbiNyCKM NpoTokona DNP
66111 pa3paboTaHbl oA MocnenoBaTeNbHOM CBA3W. bnarogapsa ganbHeNWeMy pa3BUTULo
npoTokosia DNP cenyac oH Tak>ke NO3BOJISET NCMNOJIb30BaTb BO3MOXKHOCTN obMeHa
AaHHbiMn TCP n UDP 4yepe3s Ethernet.

MnannposaHune ycrposicts DNP

B 3aBMCMMOCTM OT annapaTHoro obecneyeHns 3aWMTHOrO YCTPONCTBa B pa3nene
«MnaHnpoBaHMe YCTPONCTB» MOXXeT BbiTb 4OCTYMNHO A0 Tpex BapMaHToB obMeHa
AaHHbIMW NO npoTokosly DNP.

Bongunte B MeHto [MnaHup_ycTp_] v BeibepuTe noaxoaawmi npotokon SCADA B
COOTBETCTBUN C KOLOM YCTPOMCTBA.

e NTHb DNP3 (4epe3 nocnenoBaTesibHbIN MOPT)
* DNP3 TCP (4epe3 Ethernet)

* DNP3 UDP (4epe3 Ethernet)

Ob6wumne HacTposku nporokona DNP

ObpaTnTe BHUMaHME, YTO HE3AMPOLLUEHHbIE COOBLLEHNS HEQOCTYMHbI ANA
nocsiefoBaTe/IbHOrO KaHasla CBA3W, eC/in Yepes nocsefoBaTesibHbIA KaHasl NoAKJII0YEHO
HECKOJIbKO MOAYNHEHHbIX YCTPONCTBA (M3-3@ BO3MOXHbIX KOH(PAMKTOB). B 3Tnx cny4vasnx
He UCMNoJsIb3yTe He3anpoLlleHHble coobuieHns ansa ATE DNP.

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

Bongunte B MeHto [Map_ycTp_/ DNP3 / CBAa3bl].

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

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

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

[ BOMYHbIE BXOObI

I BONYHbIE BXOAbI

MMMy nbCHBIA curHan

JL

CYeTYNKN DNP Master

AHaiorosble BXoApbl

>

I BOVYHBbIE BbIXObI

3awmnTHOE pene

E F63

Puc. 36: Toye4yHoe rnpeobpa3oBaHune

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

o HacTpauBaTb B MapaMeTpax YCTponcTBa Aas npoTtokona DNP, aBnsatoTca 4BOUYHbIMMA
BXO4AMMU r1aBHOW CUCTEMBI.

BonaunTte B meHto [Map_ ycTp_/ DNP3 / ToyeyHoe oTobpaxkeHue]. Korga 3agaHbl obuwme
HacTponku npoTokosia DNP, Ha cnefytouwem 3Tane Hy>XHO HAaCTPOUTb TOYEYHOE
npeobpa3oBaHue.

¢ [1BONYHbIE BXOAHbIE CUIHaNbl (CUrHasbl COCTOSHUN, OTNpPaBAseMble Ha OCHOBHOe
YCTPONCTBO)

Ha3HaybTe HY>)XHbIA CUrHaN COCToAHUSA (Hanpumep, »3al, . OTKA» 0 gHOMY 13
[OCTYnHbIX NapameTpos [MNap_ycTp_/ DNP3 / To4ye4yHoe oTobparkeHue / [IBONYHbIE
BxoAbl] «/lBony. Bxoa 0...63».

e [1Byx6uTOBbLIE BXOOHbIE CUTHasIbl (CUFHAJbl COCTOAHUI BbIKJOYATENS,
OoTnpaBJ/iieMble Ha OCHOBHOE YyCTPOWNCTBO)
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Ha3Ha4ybTe HYyXXHbIN CUrHan (HanpuMep, NoJIOXKEHMNS BbiKlOYaTENS
«PacnpepenntenbHbln WKT[1] . M03» 0AHOMY U3 AOCTYMHbLIX NapameTpos [MMap_
ycTp_/ DNP3 / Toye4yHoe oTobparkeHne / [1BonyHble BXoAbl] «JBonYHbIvi Bxo4 0...5».

CYeT4YMKM (CUrHaNbl CHETHNKOB, OoTnpasasdemMble Ha OCHOBHOE yCTpOI7ICTBO)

Ha3Ha4ybTe Hy>XHbI cHeT4YMK (HanpuMep, konmyecTsa paboynx 4acos «Cuc . C4_Bp_
paboTbl» OAHOMY U3 AOCTYMNHbIX NapameTpos [Map_ycTp_/ DNP3 / To4euHoe
oTobpakeHue / [iBony. cHeTuuK] «BonyHbivi Bxoa 0...7».

AHanorosble BXOOHbIE CUrHaNbI (HAaNpuMep, OTNpPaBJ/ISEMble Ha OCHOBHOE
YCTPOWNCTBO U3MepeHHbIe 3HavyeHus). ObpaTuTe BHUMaHNE Ha TO, YTO 3HAYEHUS C
nyiaBaloLLen 3anaToN HY)XHO NepefaBaTh Kak Lesible Y1ucaa. 3To 03HavYaeT, YTo Ux
HY>KHO YMHO>XaTb Ha KO3(hMULMEHT MacLITabnpoBaHus, YTobbl MPUBECTU UX B
dopmMaT LenbIx Ynucesn.

Ha3Ha4ybTe Hy)XKHOe 3Ha4YeHune (Hanpumep, a3oBoro Toka «TT . Ih.A» ogHOMY 13
[OCTYnNHbIX NapameTpos [[ap_ycTp_/ DNP3 / To4ye4yHoe oTobparkeHue /
AHanorosbil BXxon] «AHasiorosoe 3HavdyeHue 0...31».

3aTem onpefennTte MacwTab ona aToro napameTpa B MeHto [Map_ycTtp_/ DNP3/
Touye4yHoe oTobpakeHue / AHanoroBbii BXxon] «KosgppuumneHT MmaciTabupoBaHus
0...31».

HakoHeu, 3afanTte 0na 3TOro napamMmeTpa 3HayYyeHue 30Hbl HEYYBCTBUTESIbHOCTU B
MeHto [Map_ycTp_/ DNP3 / To4ye4yHoe oTobparkeHune / AHanorosbln Bxoa] «30Ha
HevyBcTBUTE/IbHOCTH 0...31». Tak onpenenseTcs U3SMeHeHne 3Ha4YeHns 3Toro
06bekTa AaHHbIX (KaK MPOLEHT OT MaKCMMasibHOM BEINYUHbI), KOTOPOE BbI3OBET
MOBTOPHYIO OTMNPaBKy 3alWNTHLIM YCTPONCTBOM N3MEHUBLLEr0Cs 3HA4YEeHUS, 4TO
BCeraa fIB/seTCH NPOLEHTOM OT MakCMMaJsibHOro 3HavyeHnsa. CM. Takxe npmMepsl 13
pasnena => «HacTpoiiku 30HbI HeYyBCTBUTENLHOCTY B DNP3».

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

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

Jlornka HasHaunTb flornyeckme yHKUUM pesieiHbIM BXO4aM

MRy nbCHBIN cUrHan

Pene ycTtaHoBKK curHana

=1

LIBbix

—q =1

Pene cbpoca curHana

MMMy nbCHbIN CUTHA

JL

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

HPT Y10

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

HacTponku 30Hbl HeyyBcTBUTEeNbHOCTU B DNP3

HacTpolika 30Hbl HevyyBCTBUTENBHOCTU [[Map_ycTp_/ DNP3 / Toye4yHoe oTobparkeHue /
AHasnoroBbin BXoA] «30Ha HEYYBCTBUTEIbLHOCTY 0...31» yKa3blBaeTCHA 018 U3MEPEHHbIX
(vnn cTaTUCTUYECKNX) 3HavYeHun. O6HOBIEHHOE 3HAYEHME 3TOro U3MEeHeHUs nepenaeTcs
MOBTOPHO. 3HAYeHMe 19 30Hbl HEYYBCTBUTENBLHOCTU CrieAyeT yKa3biBaTb B MPOLEHTax
OT MakCMMaJslbHOV BENNYUNHBI.

NMpuMepbl HACTPOUKMN 30HbI HEYYBCTBUTEJIbLHOCTH

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

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

* HoMuHanbHOe 3Ha4yeHue (BTopnyHoe) coctasnseT 100 B.

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

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

B 3TOM cslydae HacTporKa 3Ha4YeHNs 30Hbl HEYYBCTBUTENLHOCTU AOJ/IKHA ObITb
cnepytoulen:

10% - g = 0,0125 = 1,25%

Tok (1 ATT)

TpaHcdhopmaTopbl TOKa 1 A nogaep>XmMBatoT Anana3oH 3HavyeHun 0-40 A.
3HayYeHne HOMMHANIBHOIO TOKa (BTOpMYHOoe) cocTaBnseT 1 A.

Mo3ToMy KO3(hpULIMEeHT Npeobpa3oBaHNSA MPOLLEHTHOro 3Ha4YeHNss HOMUHAJILHOIO
TOKa B HACTPOUKY 30HbI HEYYBCTBUTEJIbHOCTY Dy eT ceayoLlnm:

q=1A/40A = 0,025

Hanpumep, TpebyeTcs 3HaYeHne 30Hbl HEYYBCTBUTENBHOCTU 10%, NpeacTaB/ieHHoe
KaK MPOLEHT OT HOMUHaJ/IbHOIro TOKa.

B 3TOM c/lydae HacTporKa 3Ha4YeHUs 30Hbl HEYYBCTBUTENBLHOCTU AOJKHA ObITb
cnenytloLen:

10% - q = 0,0025 = 0,25%

Tok (5 A TT)

TpaHchopmMaTopbl ToOKa 5 A nogaep>xXmneatoT AnanasoH 3HavyeHnm 0-200 A,
3HaYeHne HOMMHAJIBHOIO TOKa (BTOpMYHOE) cocTaBnsAeT 5 A.

Mo3ToMy Ko3(puumMeHT npeobpa3oBaHNA NPOLIEHTHOrO 3Ha4YeHUSs HOMUHaJIbHOIO
TOKa B HAaCTPOVIKY 30Hbl HEYYBCTBUTE/ILHOCTM By AeT cnenyowmnMm:

q=75A/200A = 0,025

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

B 3TOM c/nly4yae HacTpoMKa 3Ha4YE€HWS 30Hbl HEYYBCTBUTENLHOCTU AO/KHA ObITb
cnenytoLwen:

10% - q = 0,0025 = 0,25%

Tok yTedykmn Ha 3emsio (1 A TT)

MnaTa cTaHOApPTHOro TpaHcopMaTopa ToKa «TI» nogaep>xmeaeT amnanasoH
3Ha4veHnn 0-25 A.

3Ha4YeHNEe HOMMUHANIBHOIO TOKa (BTOpI/I‘-IHOG) cocTtasnset 1 A.

MoaToMy Ko3dhpULMEeHT Nnpeobpa3oBaHNS MPOLLEHTHOr0 3Ha4YeHNSs HOMUHAJIBHOIO
TOKa B HACTPOUKY 30HbI HEYYBCTBUTEJIbHOCTY By AeT creayoLnm:

q=1A/25A=0,04

Hanpumep, Tpe6yeTcn 3Ha4eHne 30Hbl HEHYBCTBUTEJIbHOCTN 10%, npeacTtaB/ieHHOE
KaK MPoOUEeHT OT HOMWNHAaJIbHOIo TOKa.
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B 3TOM c/nlydyae HacTporKa 3Ha4YeHUs 30Hbl HEYYBCTBUTENBLHOCTU AOJKHA ObITb
cnenytloLen:

10% - q = 0,004 = 0,4%

Manbi TOK yTedku Ha 3emsio (1 A TT)

lMnaTa YyBCTBUTENLHOIO TPaHCopMaTopa Toka «TIs» nogaepxmeaeT gmnmanasoH
3Ha4veHunnm 0-2,5 A.

3HaYeHNe HOMUHANBbHOIO TOKA (BTOpVI‘-IHoe) cocTtasnget 1 A.

Mo3ToMy Ko3ppuumMeHT npeobpa3oBaHNA NPOLLIEHTHOrO 3Ha4YeHUSS HOMUHAaJIbHOIO
TOKa B HAaCTPOVIKY 30Hbl HEYYBCTBUTE/ILHOCTM By AeT cnenyowmnMm:

q=1A/25A=0,4

Hanpumep, Tpe6yeTc51 3Ha4YeHne 30Hbl HEHYBCTBUTEJIbHOCTN 1%, npeacrtaBieHHOE
KaK MpoueHT OT HOMWHAJIbHOIo TOKa.

B 3TOM cny4yae HacTpoMKa 3Ha4YE€HWS 30Hbl HEYYBCTBUTENLHOCTU AO/IKHA ObITb
cnenytoLwen:

1% - q = 0,004 = 0,4%

MowHocTe (1 A TT n nnata usMepeHnsa HanpsikeHnsa «TU»)

Moaogep)xmBaeMbin Anana3oH 3HadYeHunn coctasnseT 0-32000 BA.

3Ha4YeHNe HOMMHAaIbHOM MOLLHOCTM (BTOPUYHOE) OCHOBAHO Ha 3HAYEeHUAX 3
HOMMHaNIbHOIO HaNpPSXXeHNA U HOMUHAJIbHOIO TOKa (BTOPUYHbIX): 100 B - 1 A - V3
= 173,21 BA.

MoaToMy Ko3dhpuLMeHT npeobpa3oBaHNs MPOLEHTHOro 3Ha4YEHWUST HOMUHAabHOM
MOLLHOCTW B HACTPOVIKY 30Hbl HEHYBCTBUTEALHOCTM ByAeT cneayoLmnMm:

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

Hanpumep, Tpe6yeTc;4 3Ha4eHne 30Hbl HEHYBCTBUTEJIbHOCTN 10%, npeacTtaB/ieHHOE
KaK MPOUEHT OT HOMWHaJsIbHOV MOLLHOCTN.

B 3TOM c/lydae HacTpoMKa 3Ha4YeHNs 30Hbl HEYYBCTBUTENLHOCTU AOJ/IKHA ObITb
cnepytoulen:

10% - g = 0,000541 = 0,0541%

MoLwHocTb (5 A TT 1 nnata naMepeHnUss Hanpsi>keHns «TU»)

MRU4-3.6-RU-MAN

Moanep>xnBaemMblin onanasoH 3HavyeHUn coctaBnseT 0-160000 BA.

3HaYeHNne HOMMHAaJbHOMU MOLLHOCTY (BTOPMYHOE) OCHOBAHO Ha 3HAaYeHUSX _
HOMMWHAJIbBHOI O HAMNPS»XEHUS U HOMUHAIbHOIO TOKa (BTOPUYHbIX): 100B - 5 A - V3
= 866,05 BA.

MosToMy Ko pnumeHT nNnpeobpa3oBaHNA NPOLLEHTHOrO 3HaYE€HNUA HOMUHAJIbHOWN
MOLLHOCTW B HAaCTPOVIKY 30Hbl HEYYBCTBUTEIbHOCTM ByaeT cnenyowmnm:

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

Hanpumep, TpebyeTcs 3HaYeHne 30Hbl HEYYBCTBUTENBHOCTUN 10%, NpencTaB/ieHHoe
KaK MPOLEHT OT HOMMUHaJ/IbHOV MOLLHOCTMW.
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¢ B 3TOM c/lyvyae HaCTpPOWKa 3HAaYeHUNS 30Hbl HEYYBCTBUTENBLHOCTU O0J1>KHa ObITb
cnenytloLen:

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

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

q=50ly/70Ty =0,714

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

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

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

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

¢ 3HayeHNe HOMMUHAJNIbHOMU 4acToThbl: 60 L.

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

q=60ly/70ly = 0,857

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

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

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

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

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

0,01/1,0 = 1%.

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

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

1°/360° = 0,278%
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3.6 IEC60870-5-103

Y106kl MCronb3oBaTb NpoTokon IEC60870-5-103, ero Heob6xoaAMmMo NMPUCBOUTL
nHTepdency X103 npn nnaHnpoBaHum paboThl ycTponcTea. lMocne ycTaHOBKU 3TOro
napameTpa NponsongeT nepesarpyska yCTponcTBa.

Bonee Toro, npotokon IEC103 cnenyeT BK/OYUTL, YCTAaHOBUB ANd NapameTpa [Map_
ycTp_ / IEC103] «®yHKLUMA» 3HAYEHNE «aKT_».

MapameTp X103 gocTyneH TOJIbKO B TOM CJly4ae, ec/iv Ha 3ajHeln naHesnn yCTPONCTBa
nmeeTca nHrepcpenc RS485 nam onTOBOSIOKOHHbLIN pa3beM.

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

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

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

MopopepxuBatoTca cneagyowme PyHkumMm npotokona IEC60870-5-103.

¢ NHnymanunsaumsa (cbpoc)

¢ CUHXPOHM3aLMA NO BPEMEHU

¢ CYMTbIBaHMNE MIHOBEHHbLIX CUFHAJIOB C METKO BPEMEHN

* O6wune 3anpochl

e Lmknunyeckmne curHasnbl

¢ O6wne KomMmaHAabl

¢ [epenaya AaHHbIX 06 aBapUNHbIX HApPYLLUEHUSX
NHunumnannzaums
Ka>kabln pa3 npu BKJIOYEHNN YCTPONCTBA UM MOCJIE U3MEHEHUSA NapaMEeTPOB CBA3M
HeobxoanMOo BbINOJHUTL COPOC CBSA3M NMpM NoMoLLM KoMaHabl cbpoca. KomaHaa cbpoca —
«Cbpoc BY». Pene pearupyeTt Ha obe koMaHabl cbpoca («Cbpoc BY» n «Cobpoc BYD»).
Pene pearunpyet Ha KoMaHAay cbpoca nyTemM naeHTudnKaumm curHaia npukiagHoro
cepBucHoro 6n1oka gaHHbix (ASDU 5). OcHoBaHuem (npuynHon nepepayu, MM) gna
nepefayun oreeta «Cbpoc BY» nnm «Cépoc bYD®» byneT Tmn KomaHabl cbpoca. ITa

MHOopPMaLNa MOXET ABNATLCA YacTblo 6/10Ka AaHHbIX curHasna ASDU (MCBA).

Ha3saHue rnponsBoanTesida
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Pasgen ona naeHTUdrKaLnum nporpaMmmbl COAEPXKUT TpexpaspsaHbIA KoL YCTPOUCTBA,
npefHa3HaYeHHbIN ONa MAeHTUDMKALUKN TUMa yCcTponcTea. NMoMMMO BbilLeyKa3aHHOro
NAEHTUPOUKALMOHHOIO HOMepa YCTPONCTBO reHepupyeT cobbiTue Havana CBA3MN.

CI/IHXpOHVI3aLU/IFI rno BpemMeHun

Bpemsa n gata pene MoOXXeT yCTaHaBAMBaTbCA MPW MOMOWMN PYHKLUUN CUHXPOHU3ALMN
BpemMeHun npoTokosa IEC60870-5-103. B cnyyae oTnpaBKy CUrHama CUHXPOHU3aUNK C
3anpocoM Ha NoATBEPKAEHME YCTPONCTBO BblAACT OTBET C CUIFHAJIOM NOATBEPXKAEHUS.

CrioHTaHHbIe cobbiTnsA

Takue cobbiTNA reHepnpyrTCa YCTPONCTBOM N NepechiNaloTCca Ha rlaBHOe YCTPOMUCTBO C
HOMepaMu ANa CTaHOAPTHLIX TUNOB PYHKUMn/CTaHOapTHON MHgopMaunm. Cnncok
WCXOAHbIX AaHHbIX COAEPXUT BCe COBbITMSA, KOTOPbIe MOFYT FreHepupoBaThCA
YCTPONCTBOM.

Linknnyeckoe nimepeHve

YCTPONCTBO reHeprpyeT 3HAaYeHUs, U3MepsieMble LIUKANYECKM, MPU NMOMOLLN CMrHana
ASDU 9. OHM MOTyT CHYATBLIBATbCA NMPK NOMOLLM 3anpoca Knacca 2. HeobxoaAnmo npuHATb
BO BHMMaHWe TO, 4TO U3MepPEHHble 3HaYeHnsa ByayT nepecbinaTbCs Kak KpaTHble (B 1,2
nnu B 2,4 pasa 6osblle HOMWHANLHOIO 3HAYeHUA). YCTaHOBKa MHOXUTensa 1,2 unn 2,4
LAN5 3HAYEeHUs onpefenseTcsl CNNCKOM UCXOOHbIX AAaHHbIX.

MNapameTp «Transm priv meas val» onpegenseT, cnefyeTt v nepegaBaTb
LOMONIHNTENbHbIE 3HAYEHUA U3MEPEHUI B 3aKPbITOM hparMeHTe coobuieHuns, OTKpbITbie
N 3aKpblTble 3HAYEHUA N3MepPeHUIn NepepatoTca curHanom ASDU9. To ecTb, ByneT nn
nepefaBaTbCs «3aKPbITbIA» UIN «OTKPbITbIA» curHan ASDU9. Ecnum 3ToT napameTp
ycTaHoBfeH, To ASDU9 byneT conep>xaTb N3MEpPEeHHble 3HaYeHuns, SBasowmnecs
YNYyYLEHHbIM BapMaHTOM CTaHAAPTHbIX 3HA4YEHUN. «3aKpbITbi» curHan ASDU9
nepecblnaeTcs C PyHKUMEN PUKCUPOBAHHOIO TUMNA U MHHOOPMALMOHHLIM HOMEPOM, He
3aBUCALLMM OT TUMa ycTponcTBa. ObpaTUTeCh K CNUCKY MCXOAHbIX AAHHbIX.

KomaH bl
CnnCoK UCXOOHbIX OaHHbIX COOEPXXUT CMUCOK Noaaep>XXMBaeMbIiX KOMaH. YCTPONCTBO
pearnpyeT Ha Nobyo KOMaHAy NOIOXKUTESNbHBIM NN OTPULATENbHbIM
noaTeepxaeHneM. ECam komaHaa MoXKeT BblTb MCMOMHEHA, TO €€ NCNOJIHEHNE BMECTe C
COOTBeTCTBYOLWEN Npn4nHon nepepayu (MM) byneT nocTaBneHO NepBbIM HOMEPOM B
oyepenun, a 3aTeM UcnosiHeHne byneT noaTBepXAeHO curHasom COT1 (MM1) BHyTpu
curHana ASDU9.
3anucb aBapuviHbIX HapyLUEeHUN
ABapuiHble HapyLleHNs, 3anncaHHble YCTPOMCTBOM, MOXKHO CHUTbIBaTb C MOMOLLbIO
CpeacTB, ONMMCaHHbIX B cTaHgapTe IEC60870-5-103. laHHOE YCTPONCTBO COBMECTUMO C
cuctemon ynpasneHus VDEW no nepepayvye ASDU 23 6e3 3anuncen aBapuinHbix
HapyweHun B Havane umkna Gl.
3anncb 0 HapyLeHUU COAEepPXNUT ClIeAYIOLY0 MHOoPMaLnIo:

* aHaJlorosble U3MepeHHble 3HavYeHusd la, 1B, Ic, IN, HanpsaxeHua Ua, Us, Uc, UEN;

* LUuncpoBble 3HaYEHNs COCTOAHMIA, NepelaBaeMble Kak MeTKU, HanpuMep,
aBapUHbIE CMIHaNbl U CUIHaJbl OTK/IIOYEHUS.

* KoahpuuuneHT nepepnayun He nognepxmsaeTca. KoappuuneHT nepenayu yxe
BKJIIOYEH B «KMHOXUTENb>.

brokupoBka Harnpas/ieHUs nepenadv
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Pene nognep>xunsaeT pyHKLNIO 6TOKMPOBKN B HanpaBiaeHUn MOHMTopUHra. CyuiecTeyeT
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 KOMMYHUKaLIMOHHbIE MPOTOKOJIbI

3.7 HacTpanBaeMble MPOTOKOJIbl CBA3U

HacTpauBaeMblie NpPOTOKOJ1bl CBA3HU

B HekoTopbIx npoTokonax SCADA, nogaepxusaeMbix MRU4, gocTynHa yHKUMSA
ajanTaunm conocTaBsieHNs 06 bEKTOB AaHHbIX C BHYTPEHHMMUN aApecaMin NPOTOKOJIOB,
npuMmeHsiemas npm HeobxooumocTn. CoenaTb 3TO MOXXHO C MOMOLLbK YCTAaHOBIEHHOIO
Ha MK oToenbHOro nporpamMmmMHoOro MHcTpymeHta AJATMTEP SC.

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

e IEC 60870-5-104, 5> «IEC 60870-5-104»
* Modbus, ||={> «Modbus® »

MoppobHee cM. B nokyMmeHTaumnm AJAMTEP SC, a Tak)Xe B rnaBax pPyKoBOACTBA K
YCTPONCTBY, NOCBALLEHHbIX COOTBETCTBYOLLMM NPOTOKOJ1aM CBA3N. [Nepenadvya HOBOrro
conocTasneHns B MRU4 Takxe onucaHa B > «ConocTaBneHne To4ek gaHHbIX C
nomoLubto AOAMNTEP SCx»,
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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.

OXxnpaeTcs, 4TO, HECMOTPSA Ha Hanmn4me B ycTponctee MRU4 cTaHOapTHON DyHKLMK
COMNOCTaBNEHUSA TOYEK AaHHbIX, BOBLWNHCTBO NOJsib30BaTeNEN 3axo4eT afanTMpoBaTh ee
K cobcTBEHHbIM NOTpebHOoCTAM. CaenaTbh 3TO MOXKHO C MOMOLLbIO YCTaHOBJ/IEHHOro Ha MK
OTLesIbHOro NporpamMmMHoro MHcTpymMmeHta ALATMTEP SC.

MpoTokon IEC104 pocTyneH, TOJIbKO €CNiv YCTPOMUCTBO OCHalleHo nHtepdgencom Ethernet
(pa3zbemom RJ45 nnm oNnToOBONIOKOHHLIM AYMNJIEKCHbLIM pa3beMoM LC Ha 3agHen naHenn).

CBeJleH1s 0 COBMECTMMOCTM U CTaHAAPTHLIX cnocobax peanv3auuv cMm. B rnase L=>
«DyHKLMOHaNbHasa coBMmecTMocTb no IEC 60870-104».

Hacrtpo#nka

CHavana HeobxoOmMMo BbIbBpaTb B Ka4eCcTBe NCMOoJIb3yeMoro npotokosa SCADA npoTokon
IEC104.

3apanTte anga napameTpa [MnaHup_ ycTp_] «[IpoTokos1» 3HavyeHue «IEC104».

Onpepennte obwunin agpec ASDU, 4T0obbl YCTPONCTBO ONpefensnocb ogHO3Ha4vyHo: [Map_
ycTp_/ IEC104 / Obwme HacTponku] »ObLyunii aapec«.

(daHHasa HaCTpoNrKa ABAAETCHA NPAMON KOMaHAOM N HUKOr4a He COXpaHSAeTCs Kak
3/1eMeHT hanna HacTpoek napameTpos (*.HptPara), noaToMy onpegennTb ee cienyeTt
SIBHO.)

3aTem Heobxoammo byaeT BkAOYNTL NpoTokon IEC104, ycTaHOBMB A4 NapaMeTpa
[Map_ycTp_/IEC104 / O6wine HaCTPOMKN] «PYHKLMNA» 3HAYEHNE «aKT_».

ObpaTnTe BHMMaHWe, 4TO HEKOTOpPble HacTporku B MeHto [Map_ycTp_/ IEC104 /
PaclumpeHHbI] HaMepeHHO OCTaBJ/IeHbl TONIbKO A8 YTeHUS, 4Tobbl afiMUHUCTPATOpP CEeTH
MOl MPOBEPMUTb, HO HE MOI U3MEHUTb UX 3HAYEHUS.

OgnHako ana napameTpa [Map_ycTtp_/IEC104 / PacwunpeHHbIn] «BpemMsi 06HOBAEHNS»
MO>XHO YKa3aTb BpeMs B Aunana3oHe ot 1 ¢ go 60 c. MNMpn ynknmnyeckon nepenade
N3MEepPEeHHbIX 3Ha4YeHU 3TUM NapaMeTpPOoM onpenenaeTca oANTeNbHOCTb Lnka (To ecTb
BPEMS, MO UCTEYEHNN KOTOPOro rnepenatoTcs 0OHOBIEHHbIE 3HAYEHNS).

To, CNYXXUT N U3MEepeHHOoe 3Ha4YeHne 371eMeHTOM LUWKINYECKOn nepepnadn, AaBndeTcsd
nHonBunayasibHbIM CBOMCTBOM TOYKMW AaHHbIX. Mpwv Nonb30BaTEILCKOM COMOCTaBJIEHNN

TOYEK AaHHbIX AaHHOe CBOMCTBO MOXHO HAacTpouTb (MoapobHee CM. B LOKYMEHTaLUN K
MHCTpyMeHTy ALAMTEP SC).

Anpec obbeKkTa BaHHbIX

WNHCTpyMeHT HacTponkn ALJAMTEP SC no3BonseT co3faTh U pefakTupoBaTh Tabanubi
COMOCTaBNIEHNN, B KOTOPbLIX 06beKkTaM AaHHbIX Ha3HA4YalTCA COOTBETCTBYOLWME agpeca.
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3.7 HacTpavBaeMmble NMPOTOKOJIbl CBA3N
Mo conyTcTBytowemy ctaHpapTy IEC104 agpec o6bekTa AaHHbIX COCTOUT U3 Tpex
6anToB. MHCTpyMeHT ALAMNTEP SC no3BonseT onpenennTb Kaxabihi 6anT oTAeNbHO,

4TOObI MOJSIb30BaTENIb MOI Ha3HAYNTb TaKOWN ajipec Ka>xaomy 06'bEKTy AaHHbIX B
COOTBETCTBUN C KOHKPETHbIMIN Tpe6OBaHI/IF|MI/I.

ConoctaBsieHne ToYeK OaHHbIX N3MEePEeHHbIX 3Ha4YeHUn

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

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

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

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

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

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

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

CyeTynkmn SHepruun

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

CyeTyunkmn cboes

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

dBOnYHbIE COCTOAHMNSA

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

e OOHO3MEeMeHTHbI — OfHOo3IeMeHTHaa nHgopmauua (M SP_TB 1),
e [IByx3neMeHTHbIN — [1ByX3/1ieMeHTHasa nHgopmaumsa (M DP_TB 1),

* Ctpoka 6utos — CTtpoka n3 32 6utos (M BO TB 1).
KomaHnabl IEC
MpoTtokon IEC104 HacyMTbiBaeT 16 cBoboaHO HacTpanBaeMblX KOMaHA. 3TN KOMaHAbl
MOXXHO MCMNO0JIb30BaTb B Pa3/iIMyHbIX LLenax, Hanpumep, Ana noaresepxaeHus CON,
COCTOAHWUI BbIXOAHbIX pefe N 3aMKHYTbIX KOMaHA OTK/OYEeHNS Uan ANs yrnpasieHus
paboTon BbikNtOYaTENS.

Mcnonb3oBaHme komaHa IEC104 BkntoyaeT B cebsl ABYX3TarnHyt HAaCTPOMKY.
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3.7 HacTpanBaeMble MpOTOKOJIbl CBA3N

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

=] iy
= ‘ <

IEC104

]

KoHdur_

I0A O6beKT AaHHbIX Tun AaHHbIX 30H.... Koai... UckntounTb n3 Komw... OnucaHue
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00061602 IEC104 .
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SCD Kom 2 DATATYPE_DP . . HeT Komapaa SCADA

SCD Kom 3 DATATYPE_DP . . Het Komanpaa SCADA

SCD Kom 16 DATATYPE_DP . . HeT Komakpaa SCADA

[ [4]Ir

e ]|
v |

O6bekT AaHt |[EC104 . SCD Kom 1 -

T F
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BTopoi cBsizaH ¢ HacTponkon yctponctea MRU4 — KoMaHAbl HacTpamBaloTCH Kak
3Ha4YeHuns, KOTOpble MOXXHO HAa3HA4YUTb COOTBETCTBYIOLNM MapamMmeTpamM.

Ecnu, K npumepy, kKoMaHAa 2 npoTokosa IEC104 6yneT noaTeepxaaTh (cbpoc
3amblikaHusa) COAN 1 yctponctea MRU4, To Heo6XxoaMMO yKasaTb C/eAYyoLLY0 HaCTPOMKY:

[Map_ycTtp_/CA/WHAO rpynna A/ CA 1] «Pacnpepn_ 1» = «IEC104 . SCD KoM 2»

Ecnn, K npumepy, 3Ta KoMaHAa byneT ynpasasaTbe paboTov BbIXOOHOIro pene 1 B oTceke
X2:

[Map_ycTp_/ ABonyH_ BbIX_/ PenBbix Pa3 X2 / UBbix 1] «Ha3zHay_ 1» = «IEC104 . SCD
Kom 2»

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

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

Ecnu, K npumepy, 3Ta KOMaHAa byneT yrnpasisaTe paboTovi (OTKAOYEHMEM) BblK/l0YaTeNs
PacnpepenntenbHbin WnT[1]:

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

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

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

MpuMep ncnonb3oBaHna — HaCTpPohKa BbIXOL4HOIO pese
MpaBnio NCNOJIb30BaHUSA MPOrPaMMUPYEMOI JIOFTMKU COCTOUT B TOM, 4TOBbI HACTPOUTHL

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

AKTuUBaLMs NN0JIb30BaTEJ/IbCKOro CONOCTaB/IeHUsI TOYeK BaHHbIX
CBelleHMs 0 co34aHuM aiisia CoNoCTaB/IeHNS U 3arpy3Ke UK BbIFPy3Ke ero Ha

ycTponcteo MRU4 cMm. B 4OKYMEHTauUun K MHCTpymeHTy ALAlMTEP SC v pa3gene >
«ConocTaBrsieHre To4YeK gaHHbIX ¢ noMoLlbio ADAMTEP SC» (Tak Kak cornocTaB/ieHne
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3.7 HacTpavBaeMmble MpPOTOKOJIbl CBA3NU

TOYeK OaHHbIX ABAEeTCA prHKLI,I/IeIZ obuwero nopsagkKka n oonHaKoBO UCMOJIb3YeTCA B
HECKOJIbKUX NMPOTOKOJ1aX CBA3U, TO ONNCbIBaeTCA OTAEeNLHO).
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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 ¢ MRU4, nogxoauT ans 60AbWMHCTBA NPUSIOXKEHNIN, MO3TOMY AOCTAaTOYHO
cAenaTb BCEro Mb HECKOJIbKO HAaCTPOeEK (CM. HMXKe).

Tonbko B 0coboM criyyae, Korga BHyTpPEHHEE COMNOCTaBJIEHNE TOYEK OaHHbIX
Heo6XxoANMMO afanTUPOBaTh K CYyLLECTBYOLWLEN CBA3M MOACTaHUMWN, OTAENbHbIE
COMOCTaBNEHNS MOXXHO OnpenennTb C MOMOLLbI OTAENbHOr0 MPOrPaMMHOro
MHCTpYyMeHTa Ha KoMmnbtloTepe, ALAMTEP SC.

MpoTokon Modbus® c ynpaBneHuem no BpeMeHn 0CHOBaH Ha NpuHLUMne paboTbl,
YCTAaHOBJ/IEHHOM A1 T1aBHbIX U NMOAYMHEHHbIX YCTPOMCTB. 3TO O3Ha4aeT, 4YTO cuMcTeMa
3alWNThl U yNpaBAeHUS NOACTAHLMN NOCbIIAeT 3anpoc UAN MHCTPYKLMIO HA HEKOTOPOoe
YyCTPONCTBO (MOAYNHEHHOE YCTPOMCTBO), KOTOPOE 3aTeM BblAaeT Ha 3TOT 3anpoc
COOTBETCTBYHOLIMIA OTBET UKW UCMONHAET ero. Ecnm oTBeT Man ncnosiHeHne 3anpoca uamn
NHCTPYKLMN HEBO3MOXKHO (HanpuMep, Nno npu4nHe HEBEPHO YKa3aHHOro ajgpeca
NOAYMHEHHOr 0 YCTPONCTBA), M1aBHOMY YCTPONCTBY NepechiiaeTca cooblieHne o
HernoslaaKe.

HekoTopble cUrHasbl (ABNAIOLMNECA aKTUBHBIMWU TOIbKO B T@YEHNE KOPOTKOro BPEMEHN)
HeobXoAMMO NMOATBEPXAATb OTAEJIbHO (HanpuMep, CUrHaJbl OTKJIIOYEHUSA) C MOMOLLbIO
CUCTEMbI CBA3MN.

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

e Bepcuto bnoka v Tum;

* N3MepeHHble 3HaYeHus/cTaTucTn4yecKkune n3MepeHHble 3Ha4YeHNA;
* paboyee NosoXKeHMe NepekyaTens;

* COCTOSAHME YCTPOWNCTBA;

* BpeMda 1 gaTty;

* COCTOSAHME LMKDPOBbLIX BXOAOB YCTPONCTBA,

* aBapPUIHbIE CUIHaJIbl COCTOSHNSA 1 3aLlUNTHI.

[NaBHOE YyCTPOMNCTBO (CUCTEMA yNpaB/ieHUS) MOXKET nofaBaTb KOMaHAbI/MHCTPYKUUKX Ha
YCTPONCTBO, Takne Kak:

* ynpaBJieHne pacrnpenennTesibHbIM WNUTOM (rae NpMMeHUMo, B 3aBUCMMOCTN OT
BEPCUUN UCMOJIb3YEMOr0 YCTPONCTBA);

* MNepeHacTponKy Habopa NapaMeTpos;

* cbpoc 1 noATBEPXXAEHNE aBaPUNHBLIX N pabovnx CUrHanoB;
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* HAaCTPOWKY OaTbl N BPpEMEHU;
* ynpasJieHne pene aBapI/II7|HbIX CNIrHaJoB.

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

MRU4-3.6-RU-MAN MRU4 147



3 KOMMYHUKaUVOHHbIE MPOTOKOJIbI
3.7 HacTpanBaeMble MpOTOKOJIbl CBA3N

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

YCcTaHOBKa CcoegnHeHNs C yCTPONCcTBOM Yepe3 TCP/IP BO3MO>XHa TO/IbKO B TOM CJlyyae,
€C/IN YCTPONCTBO CHab)xeHo nHTepdencom cetun Ethernet (R)45).

[ [na ycTaHOBNEHMS COeIMHEHNS C CeTbio 06paTUTECh K CUCTEMHOMY af\MUHUCTPATOPY.

Yactb 1. YcTaHoBKa napameTtpos TCP/IP

BoiBegnTe MmeHio [Map_ycTp_/ TCP/IP / KoH)-a TCP/IP] Ha naHenn NYM u ycTaHoBUTE
cnepyoLwive napameTpsbl:

* agpec TCP/IP;
* Macka noaceTu;
* LJIH03.
YacTb 2. KoHurypupoBaHue yCcTpPoycTB

BongunTte B MmeHto «[MapameTp ycTponctea/Modbus» n yctaHoBuTe cnegywuime
napaMeTpbl CBA3MU:

¢ YCTaHOBKa naeHTU@UKaTopa yCTPONCTBa TpebyeTcs TONIbKO B TOM CJ/ly4yae, eciu
ceTb TCP noonexxunt conps»xeHuto ¢ ceTbto RTU.

e Ecnin Heo6xoaAMMO NCNO/Ib30BaTh MOPT, OT/IMYHLIA OT 502, BbINONHUTE cnepytoLime
nencTeuna:

o B HacTponkax nopTa TCP BbibepuTe onumio «4acCTHbIN».
o YCTaHOBUTE HOMep nopTa.
¢ YCTaHOBUTE MaKCMMaJibHO AOMYyCTMMOe «BpeMs be3nencrens cea3u». MNocne

ncrtedeHmsa 3Toro BpemMmeHn (BpeMeHI/I, B Teé4eHNe KOTOPOro CBA3b OTcyTCTByeT)
yCTpOVICTBO perncTtpmnpyeTt HeNCnpaBHOCTb B rnaBHOW CUCTEME UM CUCTEM CBA3N.
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e PaspewnTb unm 3anpetntb 610KMpoBKY koMaHa SCADA.
YacTtb 3. lNogk/o4eHne arnrnapaTHbIX cpeacTB

o [1ns noOka4YeHNa annapaTypbl K CUCTEME KOHTPOIS NCMO0JIb3YeTCAa NHTepdENC
RS485, yCcTaHOBJ/IEHHbIW Ha 3aAHEN MaHenn ycTponcTaa.

* MoOkoYeHne yCTPONCTBa ocyllecTnseTcs kabenem Ethernet Hannexxauiero Tuna.

ADBAITEP SC

ALATITEP SC siBnsieTcs oTAe/IbHbIM KOMIMbIOTEPHbLIM NHCTPYMEHTOM, MO3TOMY €ro
ncnonb3oBaHue noapobHo onncaHo B pykosoacTee ALAFTEP SC.

Ecnn Heobxonmmo 3arpysuTb npegbiayliee 3agaHHOEe Mojib30BaTENIEM COMOCTaBNeHne N3
MRU4, 4T10o6bl ero Mo)xHO ObIJI0 NCMOJ/Ib30BaTh B KadyecTBe WabnoHa a8 fasbHEenWwmnx
aganTtayuin, To 3TO MOXXHO caenaTb C MOMOLb Smart view. 9Ty nNporpaMMy Tak>Xe
MO>XHO MCMOJ/Ib30BaTb AJ15 Mepefadyn N3MeHeHHbIX conoctaBneHnin B8 MRU4. Cm. pasgen
> «ConocTaBneHme ToYek AaHHbIX C MOMOLLbIO ALDAMTEP SC».

3aTem 3anyctute ALAMNTEP SC. MNMocne Bbibopa komaHA MmeHto [Pann / Co3aaTb] nan
[®ann / OTKpbITb] HeEoBXx0AMMO BbibpaTb MOAEsNb YCTPOMCTBA U NPOTOKON CBA3N (B
[aHHOM cny4ae «Modbus»). MNocne 3Toro oTobpa3aTcs WecTb BKNaJoK: «OHK1» ...
«®HK6». Ha Ka)Kaom u3 3Tux BKNafok oTobparkaetTcs Tabanua CONoCTaBNEHHbIX
06BbEKTOB AaHHbIX.

OHK

* HomepoM (hyHKLIMOHANILHOIO KoAa onpeaenseTcs Tun o6beKTOB AAaHHbIX, KOTOpbIe
OH MOXXET COAEP>XaThb.

o

OHK1, ®HK2 copep>kaT COCTOAHUSA (HO HE N3MEPEHHbIe 3HAYEeHUNS).

o

OHK3, ®HK4 moryT conep»xaTb BCe TUMbl, KOOME KOMaH[.

o

OHK5, ®HK6 npenHasHa4veHbl g1 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 QaHHbIX, KOTOpLIA ByaeT conoCTaBNEH, U TEKCT onucaHua. Tun
MHopMaL KM, KOTOPYIO NpeAcTaBaseT 06beKT AaHHbIX, OJIKEH NOALEPXKUBATLCA
MRU4, n noaToMy B cnnucke Bbibopa oTobparkaloTcsa Nogaep KUBAEMbIE dNEMEHTLI U3
Cnncka Mmoaenemn yCTponcTB.

* B KayecTBe KOMMeHTapus oTobparkaeTcs onpefeneHHbI NoJib3oBaTeNieM TeKCT bes
KaKoro-nmbo TexHM4ecKoro 3Ha4yeHns. EFo MOXXHO MCNOJIb30BaTb NMpwu
apXMBUPOBAHNW CMPABOYHbIX CBEAEHUI O CONOCTaBAEHUN.

dopmaT, Pasmep 6uTa, 3aMKHYT
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* BbibepuTte hopmaT 06bEKTa AaHHbIX:
o «Intleé» — Lenoe ynucno gnnHonm 16 6ut
o «Int32» — Llenoe 4yucso ganHon 32 buTa

o «Uint32» — be33HakoBoe (TO eCTb HeoTpuLaTEesIbHOE) Lesioe YNCao gamHon 32
buta

o «[MnaBatowee 3Ha4YeHne» — Yumcno ¢ niaaBatoLlen 3anaTon (cornacHo IEEE 754)
¢ Pa3smep 6UTa aBTOMaTUYECKN 3aaeTCa COracHo hopMaTy obbekTa AaHHbIX.

¢ C nomoublo hriaXkKa «3aMKHYT» onpenenseTcs, cnenyeT nm 3abnokmposaTb
OaHHble Modbus (00 SBHOMO NogTBEPXKAEHUNS).

KoahdunumeHT, MacwtabuposaHue

¢ YKaxunte Ko3PpUUMeHT 1 ypoBeHb MacluTabnpoBaHus gaHHbIX (ecnu 3T nons
BBOOa oTobparkatoTcs). MacwTab MoxxeT BbITh CrieayoLnM.

° <<r|epBI/|‘-IHbII7I>> — MaCLLITaﬁl/IpOBaHI/Ie obbekTa AaHHbIX 40 nepBmn4YHOro
3Ha4eHun4qa

o «BTOpuUYHbIN» — MacwTabupoBaHne 06bekTa AaHHbIX 40 BTOPUYHOIO
3HayeHus

o «OTHOCUTENbHbIN» — MacwTabrpoBaHe 06beKTa AaHHbIX OTHOCUTENIbHO
HOMMHaNbLHOIO 3HAYEeHUSN

CBefeHuNsa o0 nepefaye N3MEHEeHHOro conocTaBsieHns Ha ycTponctso MRU4 cMm. B
LNOKYMeHTaLun K MHCTpyMeHTy ALAMTEP SC v 5> «ConocTaBneHune Touek gaHHbIX C
rnomMouubio ALAMNTEP SC» (Tak Kak COMoCTaB/IEHNE TOYEK AaHHbIX ABASETCA PyHKUMen
obuwiero nopsaka n OANHAKOBO NCMNOJIb3YETCS B HECKOJIbKNX MPOTOKOJ1ax CBA3U, TO
OMNnCbIBaeTCA OTAENLHO).
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High Tech Line 3 — conocTaBsieHue TO4YKM AaHHbIX C COBM@CTUMbIM
moaynem Modbus

Mo>XHO co34aTb COMOCTaBNEHMSA TOYEK AaHHbIX Modbus, KOTopble UMUTUPYIOT CBS3b C
HEKOTOpPbIM APYrMM YCTPONCTBOM. ITO BKJIIOYAET co3naHme panna *.HptSMap un
3arpy3ky ero 8 MRU4, Kak onncaHo B L=~ «ConocTaBneHune To4Yek AaHHbIX C MOMOLLbIO
ALATITEP SC».

MOo>XHO (C HEKOTOPbLIM OFpaHNYEHNEM, KOTOPOE YKa3aHO HUXXe) Co3[4aTb CONoCTaBaeHNE
* HptSMap, 4T0bbI caenaTb cBA3b Modbus MRU4 coBMecTuMbIM € ycTponcTeBoM High Tech
Line 3.

B kavecTBe wabnoHa ans oTaenbHbiX agantauun B Woodward npennaraeTcs oBa
roTosbix arna Modbus-*.HptSMap (ModbusMRI3 IER.HptSMap n ModbusMRU3.HptSMap),
410 genaet MRU4 cosmecTumbiM ¢ MRI3 nam MRU3 (ecqim BO3MOXXHO). 3Tn anbl
COMOCTaBNEHNSA MOXXHO HanTu Ha DVD-ancke npoaykTa, KOTOPbIA BXOAUT B KOMMAEKT
rnocTtaBku. nun ke ee MOXXHO 3arpy3nTb C Beb-aapeca, KOTOPbIA HanevyaTaH Kak QR-koa
Ha 3TukeTKe MRU4.

3Tu gBa ¢danna Modbus-*.HptSMap npeactasnatoT BCO MHGOPMaLLMIO, KOTOpas
npenocTaBaAeTCa COOTBETCTBYOWMM YCTpoNCcTBOM High Tech Line 3 co cnepylowmmm
WCKJTIOYEHUSAMUN, KOTOPbIE OCTalOTCA BCNEACTBME TEXHUYECKUX OFPaHUYEeHUA:

* 3Ha4deHus HacTporkn MRU4 Henb3a nameHuTb ¢ nomoubio SCADA. NMosaTomy
peructpbl Modbus 0x40 ... 0x7F, KOTOpble OTHOCATCA K HAaCTPONKe NapaMeTpoB, He
npencTtassaeHbl B pannax *.HptSMap. EgnHcTBEHHaa nogaepxmesaemasa pyHKLUNA —
nepeknto4vyeHne Habopos NnapameTpos, agpec Modbus 0x3F: AKTMBHbIN Habop
rnapaMeTpoB MOXHO CYUTbIBATb U USMEHATD.

¢ 3anncun 3aMblKaHNUsa HEBO3MOXXHO CYMTaTb € noMoLlbio Modbus. OgHaKO MOXXHO
CYMTaTb 3anncb 3aMbikaHus, cBa3aHHyto ¢ HighPROTEC, no agpecy 0x80, koTopas
COOEepPXUT HOMEP 3aMblKaHUS, MPUYNHY OTKJIIOYEHUSA U BPEMEHHYIO OTMETKY
3aMblKaHUA.

* B CUrHanax coCTOSIHUSA aBapUMHOro CUrHana N COCTOAHUAX 3aMblKaHUS BCcerga
oTobparkaeTcs HeKoTopoe 3abnoKMpoBaHHOE COCTOoAHMNE. 3abN0KUPOBaHHbIE
COCTOSAHUA MOXXHO nMoaTBepAnTb (cbpocnTb) Ha MRU4 nnu ¢ noMoLLbi0
onpefeneHHon koMmaHabl Modbus. NogobHoe NnosBefeHne COOTBETCTBYET
noeeneHuto yctponcTtea High Tech Line 3 B ToM, 4TO nocpencrtsom Modbus Bcerga
CYNTbIBAETCS TOJIbKO MOCAEAHAS 3annCb HENCMNPABHOCTMN.

* Bce cocToaHMA onpefenieHbl Kak 3a610KMPOBaHHbIE B 3TUX ABYX (haniax
* . HptSMap. Ecnm 310 He)xxenaTenbHO, MOXKHO U3MeHUTb anabl *.HptSMap ¢
rnomMoLbto MHCTpyMmeHTa AJAIMTEP SC n cHaTb 6/10kmpoBKy. (CM. pykoBOoACTBO
nonb3oBatena AJAMTEP SC, rnasy «Co3faHne COnocTaB/ieHNs MPOTOKOMa, war 2».)

* HeBO3MOXXHO NMPOYUTaTb BEPCUIO MPOrpaMmMHoOro obecrnevyenuns. B aTom agpece
Modbus MRU4 Bcerpga Bo3BpallaeT NOCTOAHHOE 3HaYeHne. O4HaKO 3TY KOHCTaHTY
MO>XHO 3a4aTb BPY4HYt0 ¢ nomMowbio ALAMTEP SC.
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3.7.4 ConocTraBJsieHMe To4YeK AaHHbIX ¢ noMmoLbio AQANTEP SC
nporpaMMHue MUHCTPYMEHTbI

Mpouenypa HaCTPOMKN A9 NOJIb30BaTE/IbCKOrO CONOCTaB/IEHNA TOYEK AaHHbIX
oLMHaKoBa A4 Bcex npoTokosios SCADA, nogaep>XXmneatwLLmxX NoJsib30BaTesIbCKue
conocTaBneHmns. ConoctaBneHmne o6beKTOB AaHHbIX Bcerga pabortaeT Ha baze
oThenbLHoro canna onpegeneHHoro Tuna (pacwmpennsa) — * . HptSMap. 2ToT hann
pefakTupyeTcs C NoMoLbio oTaesibHOro uHctpymeHTa MK, ALAMNTEP SC, a npuioXXeHune
Smart view ncnonb3yeTcs An4 3arpy3ku akTUBHOIMO B AaHHbIN MOMEHT
MOJ/Ib30BaTENIbCKOr0 COMOCTAaBAEHUSA C 3alLMTHOIrO YCTPONCTBA (419 AasibHenwWwero
penakTMpOoBaHUA) NN S BbIFPY3KU U aKTUBaLUM HOBOIO OTpedakTUpoBaHHOro dannia
conocTaBneHunsa *.HptSMap.

ConocTaBsieHWe, 3aflaHHOE MO YMOYaHWUIO, HeNb3s 3arpy3nTb A5 AaJ/bHENLWero
penakTUpoBaHUS.

3amaHue conocraBJIeHUsI TOYeK [aHHbIX

Onsa napameTpa [Map_ycTp_/ Ma npoTokona / HacTp. o6bekTa gaHHbIX] «Tun
conoctassieHnss SCADA» MOXXHO 3a4aTb 3Ha4YeHne «CTaHgapT» uam
«lMonb3oBaTeNnbCKNN»,

* «CTaHpapT» 03Ha4aeT, YTo 3alMTHOe YCTPOMCTBO NCMOb3yeT ConocTaBieHne
TOYEK AaHHbIX N0 yMon4YaHuo (faxke ecnn B MRU4 yxxe 6b1s10 3arpy>xeHo
Mofib30BaTeIbCKOE COMNOCTAaBJIEHME).

¢ «[Monb30BaTENLCKNIA» 03HAYaAET, YTO 3aLMNTHOE YCTPONCTBO NCMOJb3YeT
MoJIb30BaTEJIbCKOE COMOCTAaBJIEHMNE TOYEK OAaHHbIX. (ECK He BblN0 3arpy>KeHo HK
0AHOro AonycTumMoro calisia conocTaB/ieHUs, TO YCTPONCTBO coobwnT 06 3TOM,
BblAaB crepytollee 3HadeHue: [Map_ycTp_/ ma npoTokona / PaclumpeHHsbin]
«Bpemsi obHoBNEHUS» = «Ownbka 1/2».)

Mepenaya conocraBsieHNs TOYEK AAaHHbIX

Ecnun Ha 3alMTHOM YCTPONCTBE Y>XKe MMEeTCH Mob30BaTE/IbCKOE COMNOCTaB/IeHNE TOYEK
AAHHbIX, €0 MOXKHO 3arpysuTb 1 UCMOAb30BaTb 419 AafibHEeNLWero pefakTUpoBaHmA.
(ConocTaBneHue No YMONHaHUIO 3arpy3nTb HENb34.)

B 3aBUCUMMOCTM OT 3Ha4YeHUsi NapameTpa «Tumn cornoctaBneHns SCADA», akTUBHOE
cornocTaBneHmne aBnseTcs MMbo conocTaBfieHNEM Mo yMoNYaHuto, nmbo paHee
3arpy>XeHHbIM 40MNYyCTUMbIM dainsioM CONOCTaBJIEHUS.

W 3arpy3ky arina conoctaBfieHns, 1 (mo3gHee) BbIrpy3Ky oTpeaakTUpOoBaHHOIo garna
COMocTaBNeHns HeobXxoaAnMMO BbIMOSHATL B MporpamMmme Smart view, K KOTOPOW LOJIKHO
ObITb MOAK/IOYEHO 3aLLNTHOE YCTPOMCTBO.

Mocne nogkntoveHns K Smart view 1 Nony4eHnsa Bcex AaHHbIX YCTPONCTBA ABaXK bl
WeNKHNTe 3neMeHT MeHto [Map_ ycTp_/ Imsa npoTokona / HacTp. o6bekTa faHHbIX].

OTKpoeTcs AManoroBoe OKHO, B KOTOPOM MMeeTCa KHoMKa «lepefdaya KoHduUrypaumm
SCADA» (cMm. (1) Ha NpuBeOEHHOM HMXXE PUCYHKE).

Mpun HaXKaTUKM 3TOM KHOMKW OTKPOETCS APYroe AManoroBoe oKHO — «HacTpoiika

conocTtaBneHns Todyek SCADA». B 3ToOM OKHe nmetoTcs ase KHomnku, (2) n (a), Kak
MoKa3aHO Ha PUCYHKE HUXKeE.
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3 KOMMYHUKaLIMOHHbIE MPOTOKOJIbI

3.7 HacTpanBaeMble NMpPOTOKOJIbl CBA3N

Mpwu BIBOpE KHOMKK (@) BbINONHAETCA 3arpy3Ka. 3alMTHOE YCTPOMNCTBO OTNpaBaseT
cornocTaBieHne onpeaesieHHbIX rnosb3osaTtenemM npoTtokosioB SCADA B oKHO «HacTporika
conocTaBneHmns Toyek SCADA», a 3aTeM oTobparkaeTca ananoropoe okHo «CoxpaHuTb
Kak», B KOTOPOM U3 3TUX onpefesieHnin NpoToKOoJ1a MOXXHO CO34aTb HOBbIN (hainsi
*.HptSMap (npmn cTaHOapTHOM conocTaBJ/ieHN (C 3aBOACKUMU HAaCcTporKaMun) Takas
3arpyska HeBO3MOXXHaA).

=l Map_ yCTp_/IEC]@CTp. obbekTa AgHHbIXG] 52

—_— ~
i e s Smart view | |
! 4

HacTporika conoctaBneHns Todek gaHHbix SCADA Lé] —

‘ @4 OnpasuTb KoHpUrypaumio

[
i SCADA Ha ycTpomncTeo?
[ | HepaBHO Mcnosib30BaHHbIV hann:
il
|

MyIEC104_Mapping.HptSMap | @ e e

N BbibpaTb Ha AWCKe halian conocTasieHns
L CADA .
r{q M OTMPaBUTb €ro Ha NoAKJ/YEHHOE YCTPONCTBO
~
F ~
— o Smart view |&|
‘ MonyunTb hann conoctasneHns SCADA
[«
r"] NOAKJIIO4EHHOr0 YCTPOWCTBa U COXPaHUTb )
h"{z‘ €ro Ha aunck ,0:, KoHdurypauwms SCADA ycnelHo nepeaaHa Ha yCTPONCTBO. o
— — N
@ :
( : ) )
5
[ 3aKkpbiTb ] | CnpaBka | 2
8
a
- %

Puc. 37: Npumep ncrionb3oBaHns Smart view gnas nepegayn avina * . HptSMap Ha 3awmnTtHoe
YCTPOVICTBO.

Mpwu BbIBOpe KHOMKK (2), «BbibpaTb Ha aAncke dann conoctasneHnsa SCADA n oTnpaBuTb
€ero Ha NogKJto4YeHHOe YCTPONCTBO», HA4YMHAETCS Bblirpy3Ka OTpeJaKTUPOBAHHOIO
harina conocTasneHUs. MNpn HaXKaTnM 3TON KHOMKWN OTKPbIBAaeTCH AMasoroBoe OKHO
Bbibopa halninos.

3aTem HeobxoaoMMO NepenTun K panny *.HptSMap, B KOTOpoM coepxaTca Heobxoaonmble
onpepnenieHns SCADA, N Ha)KaTb KHOMKY «OTKPbITb».

Smart view oTkpoeT n npoeeput dann *.HptSMap. Ecnn okaxxeTcs, 4To pana CoBMeCcTum
C NMOOKJIIOYEHHbIM 3aLLUNTHLIM YCTPONCTBOM, B ANAJIOFOBOM OKHE MOSIBUTCS 3arpoc
nMnoaoTBEPAUTDL, YTO ONpenesieHNs NPOToOKoNa CledyeT nepenaTb Ha 3alUTHOEe
yCTponcTBo [cM. (3) Ha puCyHKel.

lMocne Ha)kaTna KHOMKK «fa» (U BBOA4A Napons AJ18 YPOBHA O0CTyNa «Supervisor-Lv3»)
OaHHble 6yayT nepefaHsbl, a Nosib30BaTeNb NOJYYMUT coobuieHne 06 ycnewHom
BblNoJsiHEHUW onepaunn: (4).

Mo>xHO ByaeT Ha)kaTb KHOMKY «3akpbiTb» (5) B AnaNioroBoM okHe «HacTpoiika
conocTaBneHmns Todek SCADA», 4ToObl BEPHYTbCSA B raBHOe OKHO Smart view.

HakoHeL, nonb3oBaTesIbCKOEe CONOCTaB/eHNe CrieayeT akTUBNPOBaTb, 3a4aB A4
napameTpa [MNap_ycTp_/ umaA npoTokona / HacTp. o6bekTa AaHHbIX] «Tun
conoctassieHnss SCADA» 3HadeHune «Ionb30BaTENbCKUN».

He 3abynbTe nepeHecTn BCe (UM BCe U3MEHeHHble) HacTponku (u3 MO Smart view) Ha
3alUMTHOE YCTPONCTBO. bosiee Toro, peKoMeHOyeTCs BKAYNTb PYHKLMIO
aBToOMaTmnyeckoro obHoBnernunsa MO Smart view, 4Tobbl Hagnexawum obpasom
06HOBNANNCHL BCE 3aNnUCK B AMasnioroBoM okHe [HacTp. obbekTa OaHHbIX].
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3 KOMMYHMKaLWOHHbIE MPOTOKObI
3.8 CMHXpOHM3aLUWVs No BpeMeHu

3.8 CUHXpOHM3aLMNA NO BPpEMEeHM

YCTPOCTBO MOXKHO CMHXPOHU3MPOBAaThL C LIeHTPasibHbIM BpeMs3aaatolM reHepaTopoM.
3T0 maeT ciefyloume NnpenmMyLlecTsa.

* BpeMs He OTKJIOHAETCSA OT 3TaJIOHHOro BpemMmeHu. TakuMm 0b6pa3om, MOCTOSIHHO
HaKanauBatolleecs OTKJIOHEHNE OT 3TaJIOHHOro BpemeHn byaeT
KoMneHcnpoBaTbcs. CM. Takxe pasgen «Crneundukaumnm» (40NyCKN 4acoB

peasibHOro BpeMeHn).

* B0 BCeX CUHXPOHMN3NPOBAHHbLIX YCTPOMNCTBAX MCMNOJb3yeTCa O4NHAKOBOE BpeEMS.
Mo3TOMy BHECEHHbIe B )XypHas cobbITUSA, MMEeBLUME MECTO Ha OTAESIbHbIX
ycTponcTBax (oTAesbHble cObbITUA perncTpaTopa CobbiTUIA, 3aNNCK CUTHA0B),
MO>XHO CpaBHMBaTb N OL,EHNBATD.

BpeMsi yCTpoCTBa MOXHO CMHXPOHU3MPOBATL C MOMOLLbIO NEepPeYNCIEHHbIX Aanee

NMPOTOKOJIOB.
* |IRIG-B

* SNTP

e MpoTokon csa3m Modbus (RTU mnnan TCP)

e lMpoTokon cea3m IEC 60870-5-103

* MpoTokon cea3m IEC 60870-5-104

* [poTokon cesa3n DNP3

3TN NPOTOKOJIbI UCMOML3YIOT Pa3/inyHble annapaTHble MHTepdencobl N OTANYaDTCS Mo
TOYHOCTU. [lONOSIHUTENIbHbIE CBEAEHMNSA CM. B pasgerne > «Cneuundunkaumwn/

MOrpeLlHOCT».

be3 cMHXpOHU3aLNUN BpeMeHH

3TO BO3MOXHO, HO He pekomMeHOyeTCAa And CTaHAapPTHbIX OTPacCJZiEBbIX BAPNaAaHTOB

nMPpMMeHEeHNA.

IRIG-B

AnnapaTtHbin MHTepcenc

Pa3bem IRIG-B

SNTP

AnnapaTtHbin MHTepgenc

RJ45 (Ethernet)
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PekoMmeHayeMmoe npuMeHeHUue

PekomeHayeTCs, ecnm MHTepgenc 4oCTyneH.

PeKomer,yemoe npuMeHeHue

PekomeHpayeTca Kak anbTepHaTuBa IRIG-B, ocobeHHO npu
ncnonb3osaHuu IEC 61850 nan Modbus TCP.
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Modbus RTU

AnnapaTtHbin uHTepdenc

RS485, D-SUB van onTOBOJIOKOHHbI

Modbus TCP

AnnapaTHbI¥ MHTepdenc

RJ45 (Ethernet)

IEC 60870-5-103

AnnapaTtHbin MHTepcenc

RS485, D-SUB v onTOBOJIOKOHHBIN

IEC 60870-5-104

AnnapaTHbin uHTepdenc

RJ45 (Ethernet)

DNP3

AnnapaTtHbin MHTepcenc

RS485 nnn RJ45 (Ethernet)

3 KOMMYHUKaLIMOHHbIE MPOTOKOJIbI

3.8 CuHXpOHM3aLMA MO BpeMeHU

PekomeHayeMoe npuMeHeHUue

PekomeHAOyeTCA Mpu UCMOJIb30BaHUM NPOTOKOA CBSA3N
Modbus RTU n oTCyTCTBUM YaCOB peasibHOr0 BpEMeEH!
IRIG-B.

PekoMmeHayeMoe npuMeHeHue

OrpaHu4eHHasa peKkoMeHpauns: ecanm NCrnonb3yeTcs
npoTokos cBsA3n Modbus TCP, oTCyTCTBYIOT Yachbl
peanbHoro epemeHu IRIG-B nnm HegocTyneH cepsep SNTP.

PekoMeHayeMoe npuMeHeHue

PekomeHayeTCa Npu NCronb30oBaHUM NpPoToKoJa cea3n IEC
60870-5-103 n oTCyTCTBUW HYaCOB peasibHOro BPpEMEHN
IRIG-B.

PekomeHayeMoe npuMeHeHUue

PekomeHayeTCa Npu NCMonb30BaHUM NpoToKoa cBA3n IEC
60870-5-104 n oTCyTCTBUN HYaCOB peasibHOro BpeEMEHN
IRIG-B.

PekoMmeHayeMoe npuMeHeHue

OrpaHu4eHHasa pekoMeHpauns: ecain NCnonb3yeTcs
MPOTOKOJ CBSA3U, OTCYTCTBYIOT YacCbl peasibHOro BpeMeHU
IRIG-B nnn HepocTyneH cepeep SNTP.

TOYHOCTb CHHXPOHU3ALUN BPEMEHH

TOYHOCTb CUHXPOHU3ALNN CUCTEMHOI0 BPEMEHU Ha yCTpOI;ICTBaX 3aBNCUT OT

HECKONbKNX (DaKTOPOB:

* TOYHOCTb NOAKJIIOHEHHOI 0O BpeMAa3adalolero reHepaTopa;

* UCMOJIb3YIOLWMACSA MPOTOKOJ CUHXPOHMU3AUMN;

* npu ucnons3sosaHumn Modbus TCP, SNTP, IEC 60870-5-104 nnn DNP3 TCP/UDP —
ceTeBas Harpyska v BpemMs nepefayvyun NakeToB AaHHbIX.
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3 KOMMYHMKaLWOHHbIE MPOTOKObI
3.8 CMHXpPOHM3aLuVs No BpeMeHU

Heobxognmo YHNTbIBaTb TOYHOCTb BpeMA3adalowero redepartopa. OTKJ/IOHEeHUA BpeMeHNn
reHepaTtopa BbI3OBYT TaKne Xe OTKJIOHEHNA CUCTEMHOIO BpeMeHN yCTpOIZCTBa.

BbIOOp 4acoBOro nosica v MPOToKoOJs1a CUHXPOHU3ALUMN

Pene 3aWwinTbl KOHTPONMPYET BCEMUPHOE KoopanHupoBaHHoe (UTC) n MecTHOe BpeMsi.
DTO 03HAYaeT, 4TO YCTPOMCTBO MOXXHO CUHXPOHMN3MPOBaTb C BpeMeHeM UTC, a Ha
ouncnnee bynet otobpa>kaTbCa MECTHOE BpeMS.

CMHXpOHM3auMﬂ C BCEMUPHBbIM KOOPOAWHNPOBAHHbBIM BpeMeHeM (peKOMeH,ﬂyeTCH)

O6bI4YHO BPEMS CUHXPOHU3UPYETCS C BCEMUPHbBIM KOOPANHMUPOBAHHbLIM BpeMeHeM (UTC).
9T0 03HavaeT, HanpuMmep, 4To BpeMsalaaaowmnm reHepaTop IRIG-B oTnpaBnseT Ha pene
3aWNTbl JaHHblIe 0 BCEMUPHOM KOOPAWHMPOBAaHHOM BpeMeHU. PekomeHOyeTCs
NCMNoJIb30BaTb UMEHHO 3TOT CMoco6, NOCKOJIbKY OH FapaHTUpPyeT HenpepbIBHYO
CUHXPOHM3aUN0 BpeMeHW. Mpu 3TOM OTCYTCTBYIOT «CKaY4KN BO BPEMEHMW», CBA3AHHbIE C
nepexoaoM Ha JsieTHee BpeMms.

YT106bI Ha YCTpONCTBE 0TOBParkasioCb TEKYLLEE MECTHOE BPEMS, MOXXHO HacTPOUTb
4acoBOM NOSAC U NMepexon Ha fieTHee BpeMs (TO eCTb U3MEHEHNE MeXAY NETHUM U
3UMHNM BPEMEHEM).

BbinonHWTE cneaytolme 3Tanbl HACTPOMKK B BETBM MeHio [Map_ ycTp_/ Bpewms /
Yac_nosac].

* 3apanTe Osa napameTpa «Yac_ nosica» [aHHble MECTHOIro0 4YacoBOro nosca.
e 3aTeM HacTponTe Nepexon Ha JieTHee BpeMs.

Mocne 3Toro BbINONHUTE Cnefytollee B BeTBU MeHto [[Map_ ycTp_/ Bpems / Cunx. Bp. /
CuHx. Bp.].

¢ HacTponTe napameTp «CHMHX. BP.» Ha NCNOJIb3YIOLWNIACA NPOTOKO CUHXPOHN3aUNN
BpeMeHun (Hanpumep, «IRIG-B»).

e 3afanTe 3Ha4YeHnsa NnapamMeTpoB NPOTOKOJS1Ia CUHXPOHMU3ALNN (CM. COOTBETCTBYHOLLWUIA
pa3gen).

CHUHXpPOHU3aLNA C UCNTOJIb30OBAHNEM MECTHOIoO BpeMeHHu

Ecnm HeobxoAnMO BbIMONHUTL CUHXPOHM3ALMI0 C UCMOJIb30BAHUEM MECTHOIr0 BPEMEHMU,
ocTaBbTe YacoBomn nosc «UTC+0 JIOHAOH» 1 He NCNOJSIb3YNTE Nepexon Ha NeTHee BpeMs.

CUMHXPOHM3aLUsa CUCTEMHOr O BPEMEHN pesie BbIMOSHAETCSA NCKIYUTENBHO C MOMOLLbIO
MPOTOKOJIa CUHXPOHM3auun, BbibpaHHoOro B MeHio [Map_ ycTp_ / Bpemsa / CuHx. Bp. / CHMHX.
Bp.l.

be3 cMHXpOHU3aLUN BpeMeHH

YT06bl Ha yCTpOCTBE 0TOOParkasnocb TEKYLLEe MECTHOE BPeMs, MOXKHO HaCTPOUTb
4acoBOW MOSIC U MepPexol Ha NeTHee BPeMs.

BbinonHuTe cnenytwouine sTanbl HaCTpOIZKVI.

156 MRU4 MRU4-3.6-RU-MAN



3 KOMMYHUKaLIMOHHbIE MPOTOKOJIbI

3.8 CMHXpOHM3aLMsa No BpeMeHU

* B BeTBU MeHlIo [[Map_ycTp_/ Bpems / CuHx. Bp. / CnHX. Bp.] 3afanTe onsa napamMeTpa
«CUHX. BP.» 3HAYEeHNe «-».

* 3aTem B BeTBM MeHIo [Map_ycTp_/ Bpemsa / Yac_nosc] 3aganTe onsa napameTpa
«Yac_nosica» paHHbIe MECTHOI0 YacoBOrro rnosca.

e 3aTeM HaCcTpoMNTe Nepexoq Ha JieTHee BpeMmsi.

* YcTaHOBUTe OaTy U Bpems B MeHto [[ap_ycTp_ [/ Bpemsl «[JaTa v BpemMsi».
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3 KOMMyHVIKaLlI/IOHHbIe MPOTOKOJ1bI

3.8 CMHXpOHM3aLUVs No BpeMeHu

3.8.1

SNTP

Ba>kHoe npeaBapuTensHoe ycaoBme: YCTPONCTBY Heobxoamm OocTyn K cepBepy SNTP
yepes NoAcoeaANHEHHYI0 ceTb. MpepnoyYyTnTenbHO, 4T0bbl 3TOT cepBep OblN yCTaHOBEH
JIOKaJIbHO.

158

MpuHunn pa6OTbl U OCHOBHblIe obnacTu npuMeHeHns

SNTP — 3TO CTaHAapPTHbIA NPOTOKO AN CUHXPOHU3aLUUM BpEMEHN Yyepe3 ceTb. [Ans
3TOro B CeTn AoJKeH bbITb AOCTYMNeH, No KpanHen mepe, oanH cepsep SNTP. YcTponcTeo
MOXXHO HacTpouUTb A5 paboTbl C 0 AHUM Un AByMsA cepsepamu SNTP.

CucTteMHoe BpeMs 3alnTHOro pene byaeT CMHXPOHU3MPOBATLCA C MOAKIHOYEHHbIM
cepsepoM SNTP 1-4 pasza B MuHyTy. CepBep SNTP, B CBOIO o4epeb, CUHXPOHU3NPYET
cobcTBeHHOe BpeMs € nomMoulbto npoTokosaa NTP ¢ gpyrumn cepsepamu NTP. 3710
HOpMaJibHasa cuTyaums. B KavyecTBe asfibTepHATMBbI OH MOXXET CUHXPOHU3NPOBATb BpeMs
¢ nomouwlbto GPS, pagnoynpaBnsieMblx 4YaCoOB UM aHa/IOrMYHOr0 YCTPONCTBA.

GPS cnyT_ curHan (onu.vm)y

GPS-coegnHeHune (onuwns)

NTP-cepsep TCP/IP

3alwmnTHOE pene

SNTP-cepBep
(onums) NTP-nNpoToKo TCP/IP

SNTP-npoToKON =
-
DOoom

High PROTEC EEE

Sntp_zZ48

ToYHOCTB

Ha TOYHOCTb YacoB 3aLLUTHOro pene BJAUSAIT TOYHOCTb UCNOoJib3yeMoro cepsepa SNTP u
COBEpPLUEHCTBO ero OornopHOro CUrHasa CUHXpoHu3saunn. lononHuTeNbHble CBeLEeHNS O
TOYHOCTMN: IE|> «Cneundpunkaumm/norpeHoCTmn»

LononHnTenbHble CBegEeHNA 0 TOYHOCTU CM. B rnase «Crneyndpnkaymnm»,

Kaxabln pas npu oTnpaBke nHgopMaumm o sBpemeHu cepsep SNTP oTnpasnseTt
MH(OPMaLUNIO O TOYHOCTW.

» Crioi: c/iol yKa3bIBaeT, Yepes CKOJIbKO B3auMoaencTByowmx cepsepos NTP
ncnonb3yemblin cepeep SNTP noakto4YeH K aTOMHbIM UK paanoynpaBasieMbiM
Yacam.

* TOYHOCTb: TOYHOCTb CUCTEMHOIO BpeMeHu, npefoctasnasemMoro cepsepom SNTP.

Kpome Toro, Ha TOYHOCTb CMHXPOHU3ALNN BPEMEHN BANAIOT XapaKTEePUCTUKN
MNOOKOYEHHOW ceTun (TpadhuK N Bpems nepenadn nakeToB AaHHbIX).
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3 KOMMYHMKaLWOHHbIE MPOTOKObI
3.8 CMHXpOHM3aLMA MO BpeMeHU
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 CBUAETENbCTBYET 0 TOYHOCTU UCMOJIb3yeMOoro 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 KOMMYHMKaLWOHHbIE MPOTOKObI
3.8 CMHXpOHM3aLUuVs No BpeMeHM

3.8.2 IRIG-BOOX

' TpeboBaHune. Heobxononm reHepaTop kKoga speMenun IRIG-BOOX. IRIG-B004 n Bbiwwe
o

noanep>xmeaeTt/nepenaeT «MH(MOPMaLINIO O roae».

Ecnun ucnonblyetcsa kog Bpemenn IRIG, He nogaep>xmBatownn MHOpMaLunto 0 roge
(IRIG-B000O, IRIG-B001, IRIG-B002, IRIG-B003), To 3agaTb ron B YCTPONCTBE HEOOXOANMO

BPYYHYI0. B Taknx cny4asx npaBujibHas nHGopMaLums o roge 6yneTt npeaBapuTebHbIM
yCc/ioBMEM npaBuibHoM 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».

CucTeMHoe BpeMs 3alMTHOIr0 YCTPOMNCTBA CUMHXPOHMU3UPYETCS C MOAKITOYEHHbIM

reHepaTtopoM koga IRIG-B pa3 B ceKyHAy. TOYHOCTb UCMOJIb3YEMOro reHepaTopa Koaa
IRIG-B MO>XHO MOBbLICUTb C MOMOLLbIO NOAKJIIOHEeHNA K HeMy GPS-npueMHunka.

GPS cnyT_ curHan (onums)
; % GPS-coegnHeHune (onuuns)

SNTP-cepBep

3awmnTHOE pene

High PROTEC EEE

Kabenb BUTasa napa

:

K op_ycTp_

IrigB_z47

MecTononoxxeHne nHtepdenca IRIG-B 3aBucuT oT Tnna yctponcTBa. CM. 3/1eKTPUYECKYIO
CXeMy, BXOAALWY B KOMMJIEKT 3allMTHOro yCTPOMNCTBa.
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3 KOMMYHUKaLIMOHHbIE MPOTOKOJIbI

3.8 CMHXpOHM3aLmMa No BpeEMEeHU
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 3alMTHOM yCTpPONCTBE NMPeaycMoOTPeHOo A0 18 BapMaHTOB Ha3HA4YeHNA KOMaHL,
ynpasneHus IRIG-B onsa BbinoNHeHUS Ha3HaA4YeHHOr o aencTeuns. Ecnm gencreunio
MPUCBOEHA KOMaHaa ynpaBJieHns, oHO ByAeT BbINOJIHEHO, KaK TOJIbKO NepefaBaemMas
KOMaHa ynpassieHnsa bynet nMeTb UCTUHHOE 3HaYeHne. Hanpumep, MOXXHO HavyaTb
3anyCcK CTaTUCTUKN NN BKJIKOYUTb C MOMOLLbIO pesie yJN4YHOE OCBELLEHME.

KomaHpabl ynpasneHus IRIG-B He perncTpmpytoTca HU perucTpaTopoM CobbITUIA, HU
aBapuNHbIM ocUWIOrpacgom.

JNyywinin cnocob 3anmcaTb CUrHaNbl ynpassaeHna (Mpn HeobxoomMMoCcTn) — NUCMOJIb30BaTb
nornyeckoe ypaBHeHume (1 wnto3), Tak Kak CXeMbl MPOrpamMMUPyeMON JIOFNKN BCerna
perncTpupytoTcs.
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4 neMeHTbl 3alnThbl
4.1 Moaynb 3awy: obwasa 3awmTa

4 DJIEMEeHTbl 3allUThbI

4.1 Moaynb 3aw: odwan sawmrta

Moaynb «Moaynb obLien 3awnTbi« («3aL») CAY>KUT BHewHen 060104Kon an1s BCeX
OpYrux Mmoaysen 3alwmnTbl, TO €CTb BCE OHW BXOAAT B 3TOT MOAYJb.

Ecnn B Mmoayne «3aw» 3agaTth 4159 napameTpa [MNapam_ 3awuTtbl / Fno6_nap_ 3aw_/
3aw] «PyHKLMA» 3HAYEeHME «HeaKT_» uan 3ab/I0KnpoBaTb 3TOT MOAY/Ib, TO HA OJHA U3
yHKUMN 3aWwnThl ycTponcTea MRU4 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 6HOKMPOBKa 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).
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HAOCTYNHOCTb PYHKLNMN 3aLUNTDI

3auy, - akT

4 IneMeHTbI 3alUnThbl
4.1 Mopynb 3awy: obulasa 3awmTa

GeneralProt_YO01

B HacT_ BpemMs HW OAUH U3 NapaMeTpoB He U3MEHSETCs (KpoMe NapaMeTpoB Ha60pa?

3all . BBegeHa

N3mepeHHble 3HaveHnsa: OK

3auy .
DyHKUMNA

HeakT_

aKT_

3auy .
BHBAK ®HK

HeakT_

aKT_

3aly . aKT_
1

3aw, . BHBk

[ =]

3auy .
BHBAK1

HeT NpucB_

3au . BHBAk1-Bx

1..n_Cnunc_ Ha3H_

3au .
BHBAK2

HeT NpucB_

L
—

1..n_Cnuc_ Ha3H_

3aul . BHbik2-Bx

Puc. 38: JocTyrnHOCTb Moaysa obLyen 3alnThbl.
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4 neMeHTbl 3alnThbl
4.1 Moaynb 3auy: obwasa 3awmTa

4.1.1 OOLwMe aBapuMHbIE CUTHaNbl U OO MEe KOMaHA bl OTKJIIOYEeHUs
Ka)K,EI,bII7I 3aLLI,I/ITHbII7I 2/1eMEeHT reHepupyeT cobcTBEeHHbIe aBapI/II7IHbIe CUTHalbl U CUTTHanNbI
OTKJIt0o4YeHus. B LesioMm, Bce aBapI/II7IHbIe CIrHaJlbl U KOMaHObl OTKJTIOYEHUA NepenarTCA
Ha raBHbIN MonoyJsb <<3aLLI,>> 3a OAHUM Ba>XHbIM NCKJTIOYEHWNEM.

Q Ecnm anemMeHT 3alinThl UMEET HAaCTPOWMKY «Tosibko HabsogeHne» (B BETBM MEHIO

[I_IJ'IaHVIp_ yCTp_]), TO aBapVII7IHb|e CUrHalJlbl N CUTHaJ1bl OTK/IIOYEHNA NepenatnTCcd B
rJ1aBHbIN MoAYyJib «3aL», TOJIbKO ecnn ans NMnapamMeTpa «Tosibko HabsiroaeHve» 3a0aH0
3Ha4YeHune «KHeT».

Ecnn «Tonbko HabawoaeHne» = «Oa», To MoAyJsb paboTaeT ToNbKO KaK KOHTPOJIbHbIN
3/1IeMeHT. ABapuiHbIE CUTHabl U CUrHaNbl OTK/IIOYEHUS COXPAHSAOTCSA KaK CBOMCTBEHHbIE
DAHHOMY 3JIEMEHTY COCTOSHUS (TO €CTb 3TV COCTOAHUS MOXXHO NMPOBEPUTL B BETBU MEHIO
[PaboTa / OTobOparkeHne CoOCTOSIHMUSA] U Ha3HAYNTb Kak BapuaHThbl Bbibopa), HO B Mmoayne
OTCYTCTBYET KOMaH[a OTKJIIOYEHUS, U aBapUNHbIE CUTHabl/CUTHAJbl OTKJIIOYEHUSA He
NpMBOAAT K rMogaye obuiero aBapuinHoOro CUrHana uam obLemMy oTKIOYEHMIO.
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4 SneMeHTbI 3alnThbl

4.1 Mopnynb 3aw: obulasa 3awmTa

GeneralProt_Y09

Ha3s = Ka)xoe oTKJI_ aKT_ MOAY/Ns aBTOPM3_ 3allMThl Bbi3blBaeT obLlee OTKI0YeHNe

Cm_ anarpammy: Baok-kun
@ (CTyneHb He OTKJ/Il0YeHa 1 HET aKTUBHbIX CUrHanoB 6/10KMpPoB rg)—

HacTtpoviku 3aLnTsbi

L )

A

Ha3s . TpeB
= 54

[«

Tpes_
9

Ec/in OCTyMnHo:

Hass .
Tonbko HabnwaeHne

HeT
na T rTTTTTT 77

Hass . OTkn
55

OTKA
®

Cm_ anarpammy:

O BNOKUp_ OTKI
KoMaHza oTkIlo4eHNsi OTMeHeHa unm 61okupoBaHa. [*]

Tpes_

Hass . KomOTkn [*]
15a

3auwy, . Tpes_

@ OT Apyrux Moayneu

Otk

—

@ OT Apyrux moayneu

—

A

3aw, . OTkn

3aly . Hom_ Hemcn_

° =

C6poc N°Ow.n Kon-saOw.2on.CeT I >R

3awy . Yucno cboes cetun

Puc. 39: MNpumepHas cxema ¢pyHKUn noboro snemeHTa 3awmntbl HighPROTEC.

[*] KoMaHpAa oTKNo4YeHUs n ee 610KMpPOBKa CYLLECTBYIOT TOJIbKO NpU OTCYTCTBUY
HaCTPONKWN «To/IbKO HaboaeHne» = «aa».

Ha s3Ton cxeme npencTaBsieH OCHOBHOW NPUHLWN paboTbl 3alMUTHbIX 371eMeHTOoB. (TeM He
MeHee, cieayeT NOMHUTb, YTO BO3MOXKHO HasIn4mMe XapaKTepHbIX 418 YCTPONCTB U
3/1IEMEHTOB 3alWUTbl OTKJIOHEHUN. HEKOTOpbIE YCTPONCTBA HE UMEKOT PYHKL NN
N3MepeHNsa HanpsXeHusa, apyrmne — QyHKLUMN n3MepeHns Cuibl TOKa, 19 HEKOTOPbIX
3/1eMEHTOB 3alKnTbl TpebyoTca agpyrmne Tanmepsl U/nnm dasocneymnpunyeckmne
ANropuUTMbl N T. 4. TOYHble cBeAeHMA 0 PYHKLMOHAIbHbIX BO3MOXXHOCTAX TOFO NN
WHOro MoAay/s 3aWnTbl CM. B COOTBETCTBYOLWMNX FaBax.)
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4 SneMeHTbl 3alnThbl
4.1 Moaynb 3awy: obuwasa 3awmTa

ABapUNHLIA CUrHaN

e Ecnm moaynb 3alumMThl Mo4 Ha3BaHmeM «Hase» obHapyxnTt cbon, To nogacT
aBapuKrHbIN curHan: «Hass . TpeB » — «(54)» Ha cxeme.

o [pn OTCYTCTBUN HAaCTPONKN «Ha3B . Tosibko HabawaeHne» = «aa» aBapUNHbIN
curHan byaet nepenaH Ha — «(14)» Ha cxemMe — rnaBHbIA MOAY/b «3aLl» U
3anycTuT O6Lnyi aBapuviHbivi curHan: «3au . Tpes_» — «(50)» Ha cxeme.

o MOCKONbKY 3anyCTUTb 06N aBapUVIHbIVi CUrHaJ/a MOTyT U ApYyrve 3alunTHble
3/1I€MEeHTbI, MOXXHO CKa3aTb, YTO 00N aBapUVIHbIVI CUrHaJ1 ABNSeTCA
KOJIIEKTUBHbBIM CUFHAJIOM BCEX 3/1IEMEHTOB 3aLlUNThbl, 06 begNHEHHbBIM
normnyeckom pyHkumen «Jn».

OTKNto4YeHne

e Ecnu cboni bygeT obHapyXMBaTbCS U MO UCTEYEHNN BPEMEHMN TalMepa KOHKPETHOWN
CTyneHn 3aWmnTbl «Ha3s . t», 4TO MOAY/Ib NOAACT CUTHaN OTKJ4YeHns: «HasB .
OTkn» — «(55)» Ha cxeme.

o Mpwn OTCYTCTBUN HAaCTPONKK «Ha3B . Tosibko HabogeHne» = «ga» CArHan
oTKNto4eHns byneTt nepenaH Ha — «(15)» Ha cxeMe — rnaBHbLIN MOOY b «3all»
M 3anyCcTuT obuyee oTKoYeHne: «3al, . OTka» — «(51)» Ha cxeme.

o MOCKONbKY 3anyCTUTb 06Lyee OTK/IIOHEHME MOTYT U Apyrue 3almnTHble
3/1eMeHTbl, MOXKHO CKa3aTb, YTO 0bLyee OTK/IIoHYEHNE ABNAETCSA KOJTIEKTUBHbIM
CUIrHaNOM BCEX 3JIEMEHTOB 3alWnTbl, 06begNHEHHBIM IOrNYECKON PYHKLNEN
«<NJTTN>».

KoMaHpAa oTkNo4YeHns (1 ee 6N1OKNPOBKaA CYLLECTBYIOT TOJIbKO NMPU OTCYTCTBUMN
HacTPoOnKN «TosIbKO HaboAeHNE» = «aa»)

¢ B cnydae obLyero oTkaYeHNS MOLYNb 3aWNTbl NOAACT KOMaHA4y OTKJ/IIOYEHUS:
«Ha3B . KomOTKkn» — «(15a)» Ha cxeme, ecnu He 3ab/10KMpoOBaHa KoOMaHaa
OTKJIIOYEHUSA JaHHOro Moaynsa (cMm. pasgen > «BNOKNPOBKUN»).

[MoCKONbKY 3anNyCTUTb KOMaHAYy OTK/IKOYEHUSA MOTYT N ApYyrue 3allUTHbIe 3/IEMEHTHI,

yCTpOI7ICTBO MRU4 ocHalleHO Tak Ha3blBaeMblM AMCMETYEPOM OTK/IHOHYEHNS KaXK40ro

BbIKJTIO4HATENA, HTO NO3BONIAET Ha3HaA4YaTb €My KOMaHObl OTKJTIOYEHUA (cm. pasnen
«5.2 ducneTyep OTKAOYEHUA — Ha3Ha4YeHe KoMaH[ OTKJTIOHEHUNSA»).

CurHanbl n3buparesnbHoM 3aWnTel ¢pas

Kpome obLyero aBapuiiHoro curHaszia u CUrHana obLyero oTK/JIYEHNST MOAY b «3all»
VMeeT 1 COOTBETCTBYOLWME ha3ocneumnpnieckme curHasnbl. 3TU CUTFHabl TakXXe MOXeT
3anycTuTb Ntobon n3 monynen 3awmnThbl «Ha3B», ecnm cMoXXeT 06Hapy>XMTb 3aMbIKaHWS
1p 1 B OTCYTCTBUE HACTPONKN «Ha3B . ToibKO HabarogeHne» = «na».

Mpumepsbl: «3aLy . TpeB_ §.A» — KONNEKTUBHbLIN CUFHaN (06befNHEHHbIN NOrNYeCcKomn
dyHKumen «NJIN») onsa Bcex aBapUNHbIX CUrHANOB, NogaBaeMblX I0ObIM U3 3/1IEMEHTOB
3alUUTbl B OTHOLWEHUU da3bl d.A.

«3auy . OTKA p.A» — KONNEKTUBHbIAN CUrHan (06beAMHEHHbIN NornYyeckon pyHKUnen
«NJIN») pna Bcex CUrHaN0B OTKAYEHUSA, NoAaBaeMbIX /l0ObIM N3 3/1IEMEHTOB 3alUNThLI B
oTHowWweHnn dasbl d.A.
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3aw, . TpeB_

4 IneMeHTbI 3alUnThbl
4.1 Mopgynb 3aw: obuwana 3awmTa

GeneralProt_Y18

Hase = Kaxabli curHan Tpes_ Moaynsa (kpome moayneit Habnofa_ Ho Bkntodas YPOB) Bbi3biBaeT 06LL_ curHan TpeB_ (KOMIEKT_ TpeB_)_

Ha3s . TpeB
14 =

@ Ha3B[2] . Tpes_

H LT
@ ass[n] . Tpes_

3auy .

O)

C6poc N°Ow.n Kon-eaOw.on.Cet |

3aw, . Tpe

3awy, . Hom_ Hewncn_

>+ 3auy . Yucno cboes ceTun

3aw, . OTkn

GeneralProt_Y17

Ha3s = Kaxxaoe OTK/_ akT_ MOAYJ1A aBTOPU3_ 3allUTbl Bbi3blBaeT obee OTKJIIOHeHUe _

Has3s . OTkn
15

Hass[2] . OTkn
15

Q Hass[n] . OTkn
15

3aw.Tpes_

3, . O
aw . OTkA @

GeneralProt_Y20

Kakp_ ceNleKTVBH_ curHaa Tpesoru dasbl Moayns (I_lo_U_ UX B 3aBUCMMOCTM OT TUMa YCTP_) Bbi3biBaeT 06LL_ CENIEKTUBH_ CUrHaJ TPeB_ (KOJIeKT_ TpeB_)_

@ I[1]...[n]. Tpes_ b.A

@ KH[1]...[n]. TpeB_ ¢.A

5 I[1]...[n] . TpeB_.B

®

50 KH[1]...[n]. Tpes_.B

®

26 I[1]...[n] . Tpes_ &.C

®

20 KH[1]...[n] . TpeB_ ¢h.C

®

27 3lo[1]...[n] . TpeB_

®

31 VGI[1]...[n] . Tpes_

=1
3aw, . Tpes_ .A

=1
3aw, . Tpes_ &.B

[=1]
3aw . Tpes_C

[=1]
3au . Tpes_3

®
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4 SneMeHTbl 3alnThbl
4.1 Moaynb 3awy: obwana 3awmTa

3aw,.0TKn GeneralProt Y19

KaXk[blih CenekTUBH_ CUrHan oTkJ_ asTopu3_ moayns (I_1G_V_ VX B 3aBUCMMOCTW OT TWNa yCTP_) Bbi3blBaeT 06LL_ CENEeKTUBH_ OTK_

@ I[1]...[n] . OTkA ¢b.A [>1]

=

3aw, . OTkn h.A

@ KH[1]...[n]. OTkA b.A

17 I[1]...[n]. OTkn b.B >1)

©
7

3aw, . OTkn &.B

21 KH[1]...[n]. OTkn ¢b.B

®

18 I[1]...[In]. OTkn .C >1)

®
7

3aw . OTkn .C

22 KH[1]...[n]. OTkn .C

®

19 3lo[1]...[n] . OTkn >1

®
7

3aw, . OTkn 3

23 VG[1]...[n] . KomOTkn

®
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4 IneMeHTbI 3alnThbl
4.1 Mopgynb 3aw: obwana 3awmTa

4.1.2 BnokupoBku

YCTponCcTBO CHabXXeHO PYHKUNSAMN KPaTKOBPEMEHHOW N NOCTOSIHHOW BIOKMPOBKK BCEN
CUCTEMBI 3aWNTbl NN OTAEJIbHbLIX CTYNEHEN 3alUUThI.

YbepunTech, 4TO 6/IOKMPOBKN HE HapyLIAlT JIOTUKY PaboTbl CUCTEMbI U HE MPeACTaBASAOT
OMacHOCTW AJis nepcoHana n obopyaoBaHuUS.

Y6enunTech, YTO Bbl HE OTKJIOYUAN OLWNBOYHO KaKyo-NnMbo 3alMTHY0 (YHKLNIO, KOTopas
Jl0J>KHa 6bITb BK/IlOYEHa B COOTBETCTBUMN C KOHUeEeNuUnen paboTbl CUCTEMBI.

MocTrosHHas 610KkupoBKa
BKJIlOYEHNE U BbIK/TKOYEHNE BCEX 3aLLUNTHBIX (DYHKLNE CUCTEMBI
C noMoLLbio MOAY NS «3all» MOXXHO MOJIHOCTbIO BKAOYNTL WM OTKAOYNTb 3aLLUUTHYIO

hyHKUMIO YCTpONCTBa. 3ajanTe ana napametpa [Mapam_ 3awmnTel / Thob_nap_ 3aw,_/
3aw] «PyHKUMA» 3HAYEHME «aKT_» UJIN «HeaKT_» C MOMOLLbI0O MOAY/JIS «3all»,

3allunTa BKIOYAETCA, TOJIbKO eC/iv B Moaye «3all» ANs NapameTpa «@yHKLUMS» 3aAaHo
3HaYeHNE «aKT_», TO €CTb MPY 3HaYEeHUN NapameTpa «PYHKLUMA» = «HEaKT » QYHKLUN
3aWnTbl paboTaTk He ByayT. B 3TOM cnyyae yCcTponcTBO He ByaeT 3alniaTh
KOMMOHEHTbI CXEMBbI.

BkJioHeHUE U BbIK/TIOYEHWE MOoAY e

Kaxxablii MOAY b MOXXHO BKJIIOYNTb U BbIKJIOYNTL (6eccpoyHo). [ns 3Toro Heob6xoammo
3afaTb ANs NapameTpa «DyHKLMS» COOTBETCTBYIOLLEro MOAYS 3HAYEHNE «aKT _» UIn
«HEaKT ».

[TocToAAHHasa akTuBauusl Wiv feakTUBaLUsa KOMaHabl OTK/II0YEeHUS CTyrneHun 3aunThbl

KoMaHa OTK/Il0YeHUS BbIK/OYATENA LEenu KaXKAon U3 CTyrneHen 3amnTbl MoXeT 6biTb
3ab610kMpoBaHa NoCcTosiHHO. C 3TOW Uenblo Ansa napaMmeTpa «bAKKoMOTKI1» HE06X0AUMO
3a4aTb 3HAYEHUNE «aKT ».

BpemeHHas 6/10kupoBKa
BpemeHHas 6/10KUpOoBKa 3aLUNThI YCTPOWCTBA 0 CUrHa1y

C noMoLLbio MOAY NS «3all» MOXHO BpeMeHHO 3ab10KMpoBaTh 3aLUUTHYIO PYHKLMIO
yCTPONCTBa Nogayvyen curHana. 9To Npu yCaoBUN, YTO paspelleHa BHeLwWHAA 610KMpoBKa
Monynsa: «BHbK @HK» = «aKT_». Kpome Toro, Heo6xoanmo npeaBapuTesibHO Ha3Ha4YnTb
COOTBETCTBYOLWNIN CUrHaN BJIOKMPOBKU N3 CIMCKa Ha3HavyeHnn. Moayne byneTt
3ab/10KMpOBaH B TeYEHMe BCEr0 BPEMEHU, MOKa curHan 6,10kMpoBkn ByneT akTUBEH.

Ecnn monynb «3aw» 3abi1o0kmMpoBaH, pyHKLMA 3ainThl paboTaTb He ByaeT. MNoka curHan
6J10KNPOBKN aKTUBEH, YCTPONCTBO He ByaeT 3alunaTh HAKAKNE KOMMAOHEHTHI.

BpEMEHHaFI 6/70Kl/lpOBKa MoAayJisa 3alnTbebl Ha3Ha4YeHNeM akKTUBHOIo CUurHasia
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4 neMeHTbl 3almnThbl
4.1 Moaynb 3awy: obwasa 3awmTa

* N5 BKOYEHNA BPEMEHHO BJIOKMPOBKM MOAY NS 3alUUTbI ANa napaMmeTpa «BHBIK
®HK« Moayna HeobxoAMMo 3a4aTh 3HavYeHNe «akT_». CucTemMa BbloaeT
paspeLllatoliee cooblieHne: «ITOT MOAYb MOXKET ObiTb 3a6/IOKMPOBAH».

* MapameTpy «BHbK1» nnn «BHB/IK2» 13 rpynnbl o6 Mx napameTpos Heobxoammo
Ha3Ha4YNTb CUrHaN. BIOKMPOBKa CTAaHOBUTCSH aKTUBHOM TO/IbLKO €C/IN Ha3Ha4YeHHbIN
CUrHaN aKTUBEH.

BpemeHHas 6J'IOKI/IpOBKa KOMaHAbl OTKJIIOYeHUA CTyrneHn 3allnTbl HasHavYeHnem
AdKTUBHOIo CUrHasiaa

KoMaHpAa oTkNo4YeHns ntoboro moayna 3awmTbl MOXXET 6biTb 3a6/10KMpOBaHa BHELWHUM
CUrHasnoM. B 3TOM Crly4yae «BHELIHWA» He O3Ha4YaeT, YTO CUrHan NoCTynaeT He TOMbKO OT
APYrnx 31e€MeHTOB, HAX0OALLNXCA BHE YCTPONCTBA HO U OT APYrnx MoAynen yCTponcTBa.
B kayecTBe cMrHanoB 6J0KMPOBKU MOTYT NCMOJIb30BAaThCS HE TOSIbKO AENCTBUTENbHbIE
BHELUHME CUrHanbl (Takme Kak COCTOSHME LUMPOBOro BXoAa), HO TakXXe CUrHanbl,
BblbpaHHbIe N3 «Cnncka Ha3HaAYEeHUN».

o 1nA BKAOYEHNSA BpeMEHHON BNIOKMPOBKM MOAYA 3aWMThl A4 NnapameTpa «BHbIk
KomOTK/1 ®HK» Moaynsa HeobxoaMMo 3afaTh 3Ha4YeHMe «akT_». CucTema BblgaeT
pa3pelwatoLiee coobuieHne: «<KoMaHOa OTKIIOYEHNS 3TOM CTyNeHn MoXXeT BbiTb
3abnoknpoBaHa».

¢ B rpynne obuwmx napaMeTpoB 3alnTbl HEOOX0AMMO AOMNOJIHNTENbHO BbIBpaTh 13
CMUCKa Ha3HaAYeHUI CMMHaN N Ha3Ha4YUTb ero napameTpy «Bubak KomOTka». Ecnn
BbIOpPaHHbIA CUTHaN akTUBUPOBAH, TO BpeMeHHas 6J10KMPOBKa CTaHOBUTCS
AKTUBHOW.
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4.1.2.1 BbnokupoBka KOMaHAbl OTKJIOYEHUSA

Bnokup_ oTkn

4 SneMeHTbI 3alnThbl
4.1 Mopynb 3awy: obulasa 3awmTa

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. 40: AKTuBaumnsa v feakTuBaLmns KOMaHAbl OTKJIHOYEHNS MoAyJiAa 3allnTbl
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4 SneMeHTbl 3alnThbl
4.1 Moaynb 3awy: obwan 3awmTa

4.1.2.2 BpeMeHHOe BKJIlOYEeHMue, BbiKJ/loYeHue U 610KupoBKa (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) HasB . aKkT
1 ==(2)
2
Hass .
DyHKLUMNA o
HeakT_ T
aKT_
Hass .
BHBAK ®HK
HeaKT_
KT ,?l Ha3s . BHBsK
Hass .
BHBAK1
HeT Npuce_ Has3s . BHBAK1-Bx
1..n_Cnuc_ Ha3H_
Hass .
BHBEAK2 =1
HeT Npucs
pucs_ Hass . BHBAK2-Bx
1..n_Cnuc_ Ha3H_
(*) Ecnn yacToTa BbIMAET 3a Npenesbl HOpMasbHOro AMana3oHa, 6yayT 3ab/0KMpoBaHbI BCe

3JIEMEHTbI 3aLMTbl, KOTOPbIE NUCMOJIb3YIOT OCHOBHbIE 3HAYEHUSA WX 3HAYEHUN 3-1
rapMOHMKW. DNIeMEeHTbI 3aLWMTbl, UCNOJb3ytowme 3HavYeHns CK3, oCcTaHyTCA aKTUBHbLIMU.
CM. rnaBy «LLIMPOKNIA YaCTOTHbLIA AMana3oH».

(**) 9TO OTHOCUTCHA TOJIbKO K nMpubopam C hyHKLMEN N3MEPEHNS LUMPOKOIrO YaCTOTHOrO
AnanasoHa.
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4 SneMeHTbI 3alnThbl

4.2 BHyTpeHHee coeHeHNne

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, > «f — yacToTa [810/U, 78,
81R]»). OTOT 3/1eMeHT aHasorn4yeH 31IeEMEHTY 3aWNTbl HaCTOTbl, 3HAYEHNE KOTOPOro
B NJI@aHNPOBaHNN YCTPOMNCTBa yCTaHOBJIEHO Kak df/dt.

« CMelleHMe BekTOpa (AenbTa dhu) (CM. rnaBy o 3alwmTe no YyactoTe, > «f —
yacToTa [810/U, 78, 81R]»). 3TOT 3n1EMEHT aHaNIOrNYEH 3JIEMEHTY 3alNThI
4aCTOTbl, 3HAYEHNE KOTOPOro B MNJaHUPOBaHUN YCTPONCTBA YCTAaHOBNIEHO Kak delta
phi.

e [INCTaHUWNOHHOE OTKJItoYEeHME (CM. pa3gen > «3aBucuMoe BbikOYEHME
(ybaneHHoe)»).

MoameHto oasa paboTbl MpU MOHMXXEHHOM Hanps»XeHun (cm. rnasy o PIH, s> «PMNH —
paboTa Npu NOHMXXEHHOM Hanps>xeHuun [27(t)]»).

MoAMEHI0 CUHXPOHM3aLMK (CM. FnaBy 0 CUHXPoHM3aLunm, > «CnHx — nposepka
CUHXPOHM3auUnn [25]»).

Kpome Toro, yCTPONCTBO TakXXe npeasiaraeTt agpyrme QyHKUMU ANsi CUCTEM C
MOHV>XXEHHbIM HaMnpsi>KeHneM, cpean KoTopbix HabnoaeHe 3a KA4eCTBOM HaMpPs >KeHus,
OCHOBaHHOEe Ha nsmepeHne 10-MUHYTHOrO CpeiHEKBAAPATUYHOIO CKOJIbXXEHUS. (CM.
rnaBy O 3aljUTe Mo Hanps>keHuio, I=> «V — 3awmTa no Hanps>xeHuio [27,59]»).
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4 neMeHTbl 3alnThbl

4.3V — 3awmTa no Hanps>xkeHuto [27,59]

4.3

V — 3awuMTa no Hanps>xeHuio [27,59]

OCTOPOXHO!

Ecnn Toyka namMepeHus TpaHcopmMaTopa HanpsaXeHna HaXxoOUTCA He CO CTOPOHbI
C60pHOl7| LUNHbI, @ CO CTOPOHbI BbIXOOa, TO Heob6xoanmMo NMPUHATbL BO BHUMaHNeE
calepgytoulee:

Mpwn oTCcoeanHEHNN NHUN HeobXxoanmMo ybeonTbCcs, YTO Npu BHeELWHen 610KMpoBKe
OTKJIlO4YEHNE 371IEMEHTOB V< Mpn MOHUXXEHHOM HaMNps>XeHUn He NponsongeT. 3To
OCYLLEeCTBNAETCA NyTEM OnpeneneHns nosoXXeHns BbikoYaTens (Yepes umgposbie
BXOObl).

Korfa BcrioMoraTesibHOe HamnpsiXKeHe BKJIIOYEHO, a U3MEPUTESIbHOE HaMNps>KeHne eLle
He NoAaHo, NMPefoTBPATUTL OTK/IIOYEHME MPU NOHVXKEHHOM HaMpPs>KeHUN MOXHO
nocpeacTBOM BHELUHEN BJI0OKMPOBKM.

OCTOPOXHO!

B cniyyae Bbixoda U3 CTpos NpeaoxpaHuTtens Heobxoammo 3abnoknpoBaTb U<-CTyneHu
TakuM o6pa3oMm, 4Tobbl NPeaoTBPATUTL HEXenaTesbHyo paboTy.

[ng aToro yctaHoBuUTe A5 NapaMeTpa «M3Mep. CXeM KOHTP.» 3HAaYEeHNE «aKT » U
AKTUBUPYNTE HEOBXOAUMBLIN MOAY b KOHTpona TH (Hanpumep, MMoT, KTH).

CnepnyeT Tak>Xe 3afaTb BpPeMs 3a0ep)XKN OTKJIIOHYEHUSA 3alNThl OT NMOHNXKEHUSA
Hanps>XeHuns «t», BbibpaB 3Ha4YeHMe, NpeBbiWaoLLee BpeMs obHapy>XeHus Monyss
KOHTposisA TH. HeobxoAMMo y4nTeiBaTh C/ieQyOLLNE BPEMEHHbIE MNOKa3aTenu:

* KTH, onpeneneHne HENCNPaBHOCTU NpeaoxXpaHUTENa C NMOMOLLbIO LINPOBOro
Bxona: 20 Mc

* KTH, onpepeneHne c NOMOLLbIO N3MEPEHUIA U BHYTPEHHEro pacyeTa: 20 Mc

* [MoT, onpepeneHve HeUCNPaBHOCTM NpefoXpaHUTesia C NOMOLL b0 LU POBOro
Bxoga: 20 Mc

* MlNoT, onpegeneHne C NOMOLLLIO N3MEPEHUIN N BHYTPEHHero pacyeTa: 30 Mc

(dnsa yctpovicts ¢ mogysiem lloT:)

ObpaTnTe TakXe BHMMaHue Ha To, 4To anga moayns Mot (MNageHne noTeHumana)
onpepnesieHo BCTPOEHHOE (PUKCMPOBAHHOE NMOPOroBOe 3HAYEHUE NMOHMXXEHUS
Hanps>xeHus, pasHoe 0,03:Un. [103TOMYy, HECMOTPS Ha Hanan4dme 3awmnTbl «U<-CTYyNeHn>»,
He cnepyeT MCNoJIb30BaTb 3Ha4YeHme cpabaTbiBaHna «U<» Huxe 0,03-Un, NOCKONbKY B
3TOM CJly4ae MOAYJib 3aLLMThl OT MOHWMXXEHHOI0O HanpsaXXeHnsa byneT Bceraa
610KNPOBaTbLCA eLle 00 BbIKJIIOYEHUS.

Bce anemMeHTbl 3alnTbl MO HANPSXKEHNIO UMEKT UAEHTUYHYIO CTPYKTYPY U MO )KXeNaHuo
MOTYT ObITb CIPOEKTMPOBAHbI KakK 3/IEMEHT C 3aLMUTON OT MOHMXXEHHOIO NN
MOBbLILLUEHHOr 0 HaNPSXXEHUS.

174

MRU4 MRU4-3.6-RU-MAN




4 IneMeHTbI 3alUnThbl

4.3V — 3awmTa no Hanps>xeHuio [27,59]

Ecnv K namepuTenbHbIM BXOAaM YCTPONCTBa 6yayT NpuioxxeHbl (ha30Bble HaNpsXKeHUs,
N MecTHoMy napameTpy «TH coea» NPUCBOEHO 3HaYeHne «Pa3H Hanp», TO MOAY/Ib
3alMThl MO HAMPsHKEHWIO Npu cpabaTbiBaHMM UK OTKOYEHUM ByeT BblaaBaTb
coobLleHmns, KoTopble HE06X0AMMO UHTEPNPEeTUPOBaTb Ceayowmnm o6pa3om:

* «TpeB_ .A» nunun «OTKA p.A» — aBapUNHbLIN CUTHAN UK pa3MblKaHWE BbI3BAaHO
ha3oBbIM Hanps>xeHnem UA.

* «TpeB_ .B» nnn «OTKN (p.B» — aBapnmnHbLIN CUrHaN Wan pa3MblKaHne BbI3BAHO
(ha30BbIM HanpsaxeHuem UB.

* «TpeB_ .C» nnn «OTkN (p.C» — aBapUNHbIN CUrHaN UK pa3MblKaHUe BbI3BaHO
hasoBbIM Hanps>xeHmnem UC.

OAQHaKo, ecnin Ha u3MepuTesibHble BX0Abl OyaeT nogaHo HanpsXKeHne Mmexay dasamu 1
MeCTHOMY napameTpy «TH coes» NMPUCBOEHO 3HaYeHne «JINH. Hamps»X.», To coobuleHns

Heob6Xo0AMMO UHTEPMNPETUPOBATL Cleaylowmnm obpasom:

* «TpeB_ .A» unn «OTKA p.A» — aBapUNHbLIN CUTHAN UK pa3MblKaHWe BbI3BAHO
HanpsH>keHneM mexay nnHmnsamm UAB.

* «TpeB_ §.B» nnm «OTkn p.B» — aBapuinHbIin CUrHam nan pasMblKaHue BbI3BaHO
Hanps>xeHnem mexay nuHmamu UBC.

* «TpeB_ }.C» unun «OTKN .C» — aBapuHbIA CUTHAN UK pa3MblKaHUe BbI3BAHO
Hanps>xeHnem mexay nuHmnamu UCA.

Cnepytowan Tabanua cooep>XuT BapnaHTbl MPUMEHEHNS 31eMeHTa 3alluuTbl Mo

HaMps>KeHuto.

NMpuMmeHeHue Mmopynsa
3adllMThbl MO Hanpsa>xeHuto

ANSI 27 3awunTta oT
MOHW>XEHHOI0 HaMpPSAXXeHns

10 MMHYT CKONb3ALLEro
cpenHero KoHTposa U<

ANSI 59 3awunTta oT
MOBbILLEHHOr 0 HaMps>XeHuns

MRU4-3.6-RU-MAN

Hactpomuka:

[Mnannp_ycTtp_] «Pex_»,
3an_3Ha4_: U<

[Mnannp_ycTp_] «Pex_»,
3an_3Ha4_: U<

[MnaHup_ycTp_] «Pex_»,
3an_3Ha4_: U>

MRU4

BapuaHTbl 3HA4YEeHUH

«Kputepuni»:

e OCHOBHBbIE,
* Nct_ CK3

«Pexx_ n3m_»:

* ®a3H Hanp, JInH_Hanp_

«Kputepunii»:
* V CKOJIb3. Cp. KOHTP.
«Pexx_ n3m_»:

e ®a3H Hanp, JIMH_Hanp_

«Kpntepunii»:

e OCHOBHbIE,
* Nct_CK3

«Pexx_ n3m_»:

* ®a3H Hanp, JInH_ Hanp_
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4 3neMeHTbl 3anNThbl
4.3V — 3awmTa no Hanps>xkeHuto [27,59]

NMpumeHenne mopyna HacTtpouka: BapuaHTbl 3HaYeHUHA
3alLUTbl MO HANPSA>XKEHUIo

KOHTpO/b CKOJb3ALWL,Ero [MnaHup_ycTp ] «Pex_», «Kputepunii»:
cpenHero 3HavyeHus V> 3aA_3Ha4_: U>

* V CKOJIb3. CP. KOHTP.
«Pexx_ nsm_»:

* ®a3H Hanp, JInH_Hanp_

MeTton nsmepeHun

[ns BCcex 3NeMeHTOB 3allNThbl MO HAaNPSXXeHU0 HacTponka «Kputepuri» onpenenseT,
BbINOJIHAETCA NN U3MepeHne Ha oCHoBe «OCHOBHbIE» UJIN UCMOMb3YyeTCsa n3MepeHmne
«Wct_ CK3». B pornosHeHne K 3TOMY MOXXHO HaCTPOUTb NapaMeTpbl KOHTPOIA
CKONb34LUero cpegHero 3Ha4yeHus «V CKOMb3. CP. KOHTP.».

HeobxoanMble HAaCTPOMKN AN pacyeTa «CpedHEero 3Ha4YeHns» No «KOHTPOJI0
CKOJIb35ILLIEro CpefHEero 3Ha4YeHns» OOJIXKHbI 3a4aBaTbCs B MeHto [[Map_ ycTp /
CtaTncTtuka / V CKOMb3. CP. KOHTP.].

Pe>xum namepeHuns

Ecnn Ha namepuTtenbHble BXOAbl MNaThl U3MEPEHUNS HANPsSXXeHUA nocTynaeT
Hanps>xeHne «Pa3H Hanp», To 48 NapamMeTpa y4acTka «TH coeg» HeobxoOommo 3aaaTb
3Ha4deHune «da3H Hanp». B 3ToM cnyyae MOXHO YCTaHOBUTL 3Ha4YeHMe napameTpa «Pex
M3M_» ONA KaXX40ro 3JleMeHTa 3almnThl OT (Pa3HOro Hanps)xeHusa Kak «®asH Hanp» nin
«JINH_ Hanp_». 9TO 3HA4YUT, 4TO MO>XHO YKa3aTb OJ19 Ka)KA0ro 3/1leMeHTa 3almnThl crocob
onpepeneHnsa Un:

« «Pexx_u3mM_» = «®a3H Hanp» - Un = TH BTOp/13

o «Pex_13M_» = «JIuH_Hanp_» - U0 = THBTOD _ 14 grop

OnHaKo ecnu Ha n3MepuTenbHble BXOAbI NAATbl U3MEPEHUSA HaNPsSXXeHUA rnocTynaeT
Hanps>xeHne «JInH_Hanp_» («TH coea» = «JINH. Hanps».»), ToO HaCTporKa NnapaMmeTpa
«Pex_ u3M_» NTHOPUPYETCS, N eMy BHYTPEHHUMU CpeacTBaMn NpUCBanBaeTCsa 3HaYeHne
«JInH_ Hanp_», Tak 410 Un = TH BTOP.

Jlornyeckas cxeMa paboTbl U OTK/IIOYEHHUA

[N Ka>K40oro U3 31IEMEHTOB 3aLMTbl MO HAMPS)KEHWIO MOXXHO onpeaennTb, byaeTt num oH
cpabaTbiBaTb, KOrAa NOBbILUEHHOE UJIN NMOHMXXEHHOE HanpsiXKeHne 06HapyXNTCS B O4HON
N3 Tpex, ABYX U3 TPex Uan BO BCex Tpex hasax. KoahuUMeHT BbIKIIOYEHUA SABNSIEeTCA
yCTaHaB/IMBAEMbIM.
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4 DneMeHTbl 3alnThI
4.3 V — 3awmTa no Hanps>xeHuio [27,59]

KH VProtection_Y03
KH = KH[1]...[n]
KH .
M3Mep. cxeM KOHTP.
HeakT_
aKT_ &
S —
MnaHup_ ycTp_
KH .
Pex<_
U>
KH .
u< Pexx_ n3m_
®da3H Hanp
NnH_ Hanp_
v v Cm_ guarpammy: «VProtection_Y02»
0}
KH .
KpuTepuit 7 ; T : @
OCHOBHbIE U< . U> Cwm_ guarpammy: «VProtection_Y02»
Uct_ CK3 KH . ' KH .
V CKOSIb3. CP. KOHTP. V<C6poc% ' V> C6poc%
! L3
(0] 1L ! T CM_ aunarpammy: «VProtection_Y02» O
il : AT
Jin : AT

Cm_ anar

pammy: BNoK-ku

@ (CTyneHb He OTKJIl04YEeHa U HET aKTUBHbIX CUFHAN0B BIOKNPOBKY)

Puc. 41: @YyHKUMNOHa/IbHbIE BO3ZMOXHOCTU MOAY/1A 3aLUNTbI MO Harnpsi»XXeHur, 4acTb 1.
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4 3neMeHTbl 3alnThbl
4.3V — 3awmTa no Hanps>xkeHuto [27,59]

KH VProtection_Y04
KH = KH[1]...[n]

CM_ anarpammy:

«VProtection_Y03» KH . Tpes_ .A
L1 = = 28

CM_ anarpammy:

«VProtection_Y03» KH . Tpes_ ¢.B
L2 = = 29

CM_ anarpammy:

«VProtection_Y03» KH . Tpes_ &.C
L3 = = 30
KH . Tpes

— &
KH . O A
TKA ¢ @

R Kit & KH . OTKn §.B @
PeX_ curH_
1-p OTKN U= o
u> —
106 2 . 5 & KH . OTkn .C
3-¢p OTKn 22
L o® I I L
KH . OTkn
o O,
[&]
KH . KomOTKkn 15
CmM_ anarpammy: Bnokup_ oTkn y
@ «GeneralProt_Y02» o
KH . Bak KoMOTkA T

Puc. 42: ®yHKLUNOHAa/IbHbIE BO3MOXHOCTM MOAY/IS 3aLLUNThI M0 HANPsXXEeHWIo, 4acTb 2.

4.3.1 BBopa B 3KcnsayaTauuio: 3awimTa OT NOBbILLEHHOro Hanps>xeHus [59]
TecTupyembih o6beKT

lMpoBepKa 3/1eMEHTOB 3alNTbl OT NOBLILLEHHOr0 HaNpPs»XeHns, 3 ogHOMa3HbIX 1 1
Tpexda3Horo (a4n8 Ka)Kgoro n3 3J1IeMeHTOB).

OCTOPOXHO!

[Mpn npoBepke CTyI'IeHeIZ 3allNTbl OT NMOBbILUEHHOIO Harnpsa>XeHnA HeobxoaMMo Takxe
y6e,D,I/ITbC$| B NMPaBUJIbHOCTWU CXeMbl NOOKNHOHEHNA yCTpOIZCTBa K BXO0OaM
pacnpenennTesibHoOro wmTa. Ownbkn B SJ'IeKTpI/I‘-IeCKOIz cxXeMe nogknr4eHmA
n3MepunTesibHbIX BXOOO0B HalNnpsa>XeHna MOryT NPUBECTU K:

* HenpaBuibHOe cpa6aTb|BaH|/|e Hal'lpaBJ'IeHHOI‘il TOKOBOM 3aLUNThI.

Mpumep. YCTPONCTBO BHE3AMHO Nepek/oYaeTcs B 06paTHOM HamnpasJ/ieHUN, HO OHO
He Nepek/l4YaeTcs B MPSAMOM Hamnpas/ieHUN.

* HenpaBuibHOW MHANKALIUW NN OTCYTCTBUIO UHANKALMN KOSPDULIMEHTA
MOLLHOCTW.

e Owwnbkam HarnpaBJ1IeHNA MOLWHOCTW N T. I.
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4.3.2

4 IneMeHTbl 3alnThbl

4.3 V — 3awmTa no Hanps>xeHuo [27,59]
Heobxogumsie cpeancrBa
* ICTOYHUK TpeXd)aBHOFO nepeMeHHOro HanpsaxeHms
e Tanmep ONs U3MEPEHNA BPEMEHUN OTKJIIOYEHUNS

* BonbT™meTp

Mpouepnypa (3 ogHoga3Hbix, 1 TpexdasHoe AN Ka>X[40ro n3 3/;1eMeHTOB)
lpoBepka NoporoBbiX 3HaYEHUM

[ns NpoBEpPKM NOPOroBbIX 3HAYEHWI N 3HAYEHWIA MOpora OTNYCKaHUS UCMbITaTesIbHOE
Hanps>KeHne Heobxo4MMO MOBbILWATL A0 TEX Mop, NoKa pesie He BKAoYnTCcs. Mpu
CpaBHEHUN 0TOBparkaeMbIX 3HAYEHUIN C MOKa3aHUAMMN BOJIbTMETPA OTKJIOHEHUE [0JIKHO
HaxoOMTbCA B AOMYCTUMBbIX Npeaenax.

lMpoBepbTe 3a4EPXKKY OTKJIIOYEHUS

Ona npoBepKn 3afepXKu OTKKYEeHUS Heobxo4NUMO NOAKNOYNTL Ta|7|Mep K KOHTaKTaM
COOTBETCTBYIOLLLErO peJsie OTKJIIDYEHUA.

Talimep BKIOYNTCS Cpa3y Nocsie Toro, Kak byaeT npeBbIlLeHO NpeaesibHoe 3HaYeHne
HaMpPs>KeHUs OTKJIIOYEHUS, U OCTAHOBUTCS Nocie cpabaTbiBaHMS pere.

V3mepeHune nopora oTrycKaHus

YMeHbLUaNTe N3MepSiEMYI0 BEMYNHY [0 3HAYeHUs MeH ee (K npumepy) 97% oT
Hanps>KeHUsa oTKAYeHus. Mpu focTuxeHnm 97% oT 3HavyeHus, HeobxoamMoro ans
OTKJIIOYEHUS, pefie [OJHKHO NepenTn B UCXOOHOE MOJIOXKEHME.

Pe3ynbTaT ycrneLiHov npoBepKu

N3MepeHHble YCTaBKU, 3aePXXKM OTKJIIOYEHUS N YCTAaBKN Ha BO3BPAT OOJIKHbI
HaxoAUTbLCA B NMpeaenax AonyCTUMbIX OTK/IOHEHWS U MOrpeLlHOCTEN, YKa3aHHbIX B
CNNCKe HacTpoek. JonyCTUMbIE OTKJIOHEHUS N JOMYCKN YKa3aHbl B TEXHUYECKNX
OaHHbIX.

BBop B 3KCNJlyaTauMio: 3aliUTa OT NOHUXKEHUA Hanps>xeHua [27]

DTy NpoBepKy NPOBOAAT aHAJIOrMYHO NPOBEPKE 3aLLUNTLI OT MOBbLILUEHHOr0 HaMNPSXXEeHNS
(c NnoMOLLbIO COOTBETCTBYHOLLMX BEIMYNH MOHMKEHHOI0 HaNpsXXKeHUs).

MpuMnTe K CBEefeHUIo cefyloLme pasnnius:

* [1nsi NpOBEPKN YCTABOK UCMbITAaTE/IbHOE HaMPsXXeHNEe AOJIKHO MOHMXATbLCA 40 Tex
nop Moka pese He BKJIOYNTCS.

e [1na onpegesieHns nopora OTNyCKaHUA usMepseMas Beam4ynHa LO/HKHa
YBENNYMBATbLCS A0 TEX Mop, MoKa OHa He NMpeBbICUT (K NpumMepy) 103% oT
3HayvYeHus, Heobxogumoro ans oTkayveHUs. Mpu gocTrxeHnn 103% OT 3HaYEHUS,
HeobxoaANMOro A OTKJOYEHUS, pene AO0J/IXKHO NMepenTn B UCXOAHOE MON0XKEHME.
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4 SneMeHTbl 3aLlnThI
4.4 VG, VX — KOHTpOb HanpshxeHusa [27A, 59A]

4.4 VG, VX — KOHTpoOJib Hanpsi>XeHus [27A, 59A]

Bce 3/1eMeHTbl KOHTPOIA HaNPsXXeHNA YeTBEPTOro M3MepUTENIbHOro BXo4a UMeT
NOEHTUYHYIO CTPYKTYPY.

LaHHbIN 3alWNTHbLIA 3/1IEMEHT MOXXET UCMOJIb30BaTbCs AN C/eayowmnx uenen (s
3aBUCUMOCTW OT NJIAHMPOBAHMA N HAaCTPOEK YCTPOWNCTBA):
e KOHTpPOJIb pacY4eTHOro Win U3MEPEHHOro OCTaTOYHOIr0 Hanps>XeHnsd. Hanps>xeHue
HYJ1IeBOMN NOCNenoBaTesIbHOCTU MOXXET PacCUYMTbLIBATbCA TOJ/IBKO B Clly4ae ecsn
ha3oBble Hanps»xeHus (coeamHeHne 3Be340M) CoOegUHEHBLI C U3MepPUTESIbHBIMU
BXOLaMMn YyCTPONCTBA.
e KOHTpOJIb Apyroro (BCnomoraTesibHOro) Hanps>XeHns Ha NoBbILLIEHHOE U
MOHUXXEHHOEe Hanpsi>XeHue.
DYHKUNA KOHTPOJIA HanpskeHunsa VG, VX
VG - KoHTposnb VeProtection_Y01
VG = VG[1]...[n]

CM_ anarpammy: Bnok-ku
@ (CTyneHb He OTKJ/I04YEHa M HET aKTUBHbIX CUrHanoB 610KMPOBKM)

Og—T :
&

12a &

— ] jj VG . Tpes_ @

N3mep. cxeM KOHTP.

vl |
I

HeakT_

aKT_

MnaHup_ ycTp_

VG .
Pex_

U<
U>

VG .
VG . KpuTepuin
Bri6op UX OCHOBHble A Y
n3mepeHo - NecT_ CK3 0]
paccymTaHo — VX o3HavaeT H3*
VG . VG .
(0] (0] VG> Cpab
XX = o H
¢
VG .
t
t 0 VG . OTkn
55

Puc. 43: KoHTpo/b Hanpsxerusi VG, VX, 4acTb 1 (pyHKLUNS KOHTPOJISl, OTK/IIOYEHHNE).
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4 JnemMeHTbl 3aWKnThl
4.4 VG, VX — KOHTPOJIb Hanps>xeHus [27A, 59A]

3aw, - Tpes_, OTkn, KoMmOTKn VeProtection_Y02

VG .
Tonbko HabnoneHne

HeT

na

Tpes_ 31
Q VG . Tpes
54 = L

_ OTKN 15
VG . OTkn
55
VG . KomOTKA [*]
CM_ anarpammy: Bnokup_ oTkKn 23

@ KoMaH[a oTK/IloYeHUsi OTMeHeHa uav 61okupoBaHa. [*]

Puc. 44: KoHTpo/b HanpsxxeHus VG, VX, yacTb 2 (koMaH4a OTK/IIOYEHNA 1 3arnyckK obLyero
aBapuNHOro CUrHasaa u curHasa obLero oTK/I0YEHMS).

[*] KoMaHOa oTKo4eHNS 1 ee 6/IOKNPOBKA CYLLECTBYIOT TOJIbKO MPU HacTpolke «ToJibKO
HabiwaeHne» = «HeT»

ANSI 59N — 3awunTa OT OCTaTOYHOIO Hanpsi>XeHusa (M3MepPeHHOro NJin
pac4yeTHoro)

DTOT BapuaHT NpUMeHeHNs HacTpauBaeTcsa B MeHio [MnaHup_ ycTp .
* [MnaHnp_ycTp_] «Pex_» = «U>»
BapunaHThl:
e [Mapam_ 3awunTtbl / Habop 1...4 / U-3aw,_ / VG[x]] «Bbibop UX» =
° U3MepeHo

° paccyMTaHo

ANSI 59A — KOHTpPOJIb NOBbLILLUEHHOro BCNOMOrareJibHOro Hanpsi>keHus
DTOT BapuaHT NMPpUMeEHeHns HacTpanBaeTcsa crepyowmm obpasom:
e [MnaHup_ycTp_ ] «Pex_» = «U>»
* [Mapam_ 3awunTtbl / Habop 1...4 / U-3awy,_ / VG[x]] «Bbibop UX» = «n3mepeHo»
BapunaHThbl:
e [Mapam_ 3awunTtbl / Habop 1...4 / U-3aw,_ / VG[x]] «MeToa nsmepeHuni» =
o OCHOBHbIe

° WcT_ CK3

ANSI 27A — KOHTPOJIb NOHU)KEHHOIro BCNOMOraTeJsibHOro HanpsixeHus
ITOT BapuaHT NpMMeHeHNs HacTpauBaeTcs cnegyowmm obpasom:

o [MnaHup_ycTp_] «Pex_» = «U<»
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4 SneMeHTbl 3aLnThl
4.4 VG, VX — KOHTpOb HanpshxeHusa [27A, 59A]

4.4.1

182

e [Mapam_ 3awunTtbl / Habop 1...4 / U-3awy,_ / VG[x]] «Bbibop UX» = «n3mepeHo»
BapuaHThI:

* [Napam_3awmnThl / Habop 1...4 / U-3aw_/ VG[x]] «MeTon usmepeHuii» =

o OCHOBHble
° Nect_ CK3

Bsopn B KCNnnyaTauumio: 3almuTa OT OCTAaTO4YHOro Hanpa>XxeHuna —
n3MepeHHoe 3HayeHue [59N]
TecTupyembii 06bEKT
CTyneHu 3anTbl MO HANPS>XXEHNIO HYIEBOW MOC/Ie[0BaATENBLHOCTMU.
Heobxoaunmbie KOMMOHEHTbI

* IcTOYHMK 0OHOMa3HOro nepeMeHHoro Harnps»XeHus

e TanMep O/ U3MEPEHMNSA BPEMEHUN OTKJIIOYEHNSA

* BonbT™meTp
lMpoueaypa (4719 KaX4oro 3J1IeMeHTa)
lNpoBepka MoporoBbiX 3HAYEHUM
[ns NnpoBepKM NOPOroBbIX 3HAYEHU U 3HAYEHMN NOPOra OTNYCKaHUA Hanps>XeHne
HyJIeBON NOCNefoBaTEIbHOCTN, NOAABAEMOE Ha U3MEePUTENbHLIA BXO4, Heobxoammo
MoBbLILIATL 10 TeX MOpP, MOKa pese He BKIIYMTCS. Mpn cpaBHeHUN 0TOBparKaeMbIX
3HaYeHWUI C NOKa3aHNAMUN BOJIbTMETPA OTKJIOHEHME A0/HKHO HAaX0ANTLCA B AOMYCTUMBbIX
npegenax.

I'IpOBepKa 3adepP>XKN OTKJIIOHEeHNA

[ns NpoBepKn 3a4eP>XXKN OTKIIIOHYEHUA HEOHX0AMMO NOAKJIUYMNTL TallMep K KOHTaKTaMm
COOTBETCTBYIOLLEro pesie OTK/OYEHUS.

Ta|7|Mep BKJTOHYUTCA Cpa3y nocjse Toro, Kak 6yp,eT npeBbiLWLEHO rnpeaesibHoe 3Hav4yeHne
Hanpsa>XeHna oTKN4YeHnA, 1 OCTaHOBUTCA nocne CpaﬁaTblBaHl/Iﬂ pene.

N3mepeHue nopora oTrnyckaHus

YMeHbLIanTe naMepsaemMyto BeJIMYNHY A0 3Ha4YeHus meHee 97% OT HanpsXXeHuns
oTktoveHus. Mpu goctuxeHnn 97 % oT 3HaYeHUS, HeobXoAMMOro oNsa OTKAOYEHUS,
pene LO/HKHO NepenTn B UCXOAHOE MNoJI0XKEHMe.

Pe3ynbTaT yCrieLHO rnpoBEPKM

M3MepeHHble YCTaBKU, 3a0epPXXKN OTKJIIOYEHUSA U YCTaBKU Ha BO3BPaT OOJ/IKHbI
HaxoAMTbCsA B NMpefenax AonyCcTUMbIX OTKJIOHEHUS U NMOrpPeLHOCTEN, YKa3aHHbIX B

CNMncKe HaCTpoeK. ﬂ,OﬂyCTVIMbIe OTKJIOHEHUA N OO0NYCKWN YKa3aHbl B TEXHUNYECKUX
OaHHbIX.
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4 JnemMeHTbl 3aWKnThl
4.4 VG, VX — KOHTPOJIb HanpskeHus [27A, 59A]

4.4.2 BBopa B 3KcnayaTauumio: 3aliuMTa OT OCTAaTOYHONro HanpsA>xeHua —
pacyeTHoe 3Ha4YeHue [59N]
TecTupyembii 06 bEKT
lMpoBepKa 3/1IEMEHTOB 3aWNTbl MO HANPSAXXEHWIO HYJIEBOM MOCNEe[0BaTE/IbHOCTH
Heobxoanmbie cpeacrTaa

* NCTOYHUK Tpexda3HOoro Hanps>KeHuns

Pac4eT 0CTAaTOYHOro Hanps»XXeHns BO3MOXXEH, TOJIbKO €C/IN Ha U3MepUTesIbHble BXO bl
Hanps>xeHnsa byaeT nogaHo a3HoOE Hanps>XeHue (3Be3na) N eCcv B COOTBETCTBYIOLEM
Habope napameTpoB 3adaH «MCTOYHUK VX = pacHeTHbINn».

OnucaHue npouenypsbl

e MopanTte TpexdasHoe CMMMEeTPUYHOe Hanps>xeHne (Un) Ha BXoObl U3MeEpPEHUNs
Hanps>XeHuns pene.

* YcTaHoBUTE NpeaenbHoe 3HavYyeHne sennduHbl VX[x], pasHoe 90 % oT Vn.

e OTcoegnHuTe ha3oBoe HaNpsXXeHne oT ABYX U3MepPUTESIbHbIX BXO40B
(CcMMMeTPMYHOCTb NoAaYn HanNpPs>KeHMs Ha BTOPUYHYO 0OMOTKY A0JI>KHaA
COXPaHATbCA).

* Tenepb 3Ha4YeHUe n3MepeHusa «VX pacy» OOJHKHO paBHATbCA NnpuMmepHO 100% oT
un.

* Ybegutech, 4TO reHepupyeTcs curHan «VX.Alarm» nnun «VX.Trip».
Pe3ynbTaT ycrneLHoOW npoBepKu

FeHepupyeTca curHan «VX.Alarm» nan «VX.Trip».
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4 neMeHTbl 3alnThbl
4.5 f — yacTtoTa [810/U, 78, 81R]

4.5 f — yacTtoTa [810/U, 78, 81R]

Bce annieMeHTbl 3alWKUThl MO YacTOTe UMEKT UAEHTUYHYIO CTPYKTYPY.

YacToTa — NpUHLMN N3MepeHHns

YacToTa paccyuThbiBaeTCA Kak cpefHee 3Ha4YeHne OT U3MepPEeHHbIX 3HavYeHun TpeX

(¢ra30BbIX HaCTOT. B pacyeT NpUHMMAIOTCSA TOJSIbKO A0MYCTUMbIe 3Ha4YeHNs YacToThbl. Ecnn

¢ra30BYy0 HacTOTy 6osbLue He yAaeTcsa U3MepuUTb, TO 3Ta pa3a UCKIIDHaeTCa N3 pacyeTa
. cpeaAHero sHa4d4eHun4.

MPUHLXN N3MepeHnst MPU KOHTPOJIE YaCTOThl OCHOBbLIBAETCS Ha U3MEpEeHUN BpeMeHun
MOJIHBIX LUMKJIOB, KOrfla 3Ha4eHNEe YacToThbl OOHOBNAETCSA NPU KaXK40M NPOX0XKAEHWU
yepe3s HyneBoe 3HaYeHne (ha3Horo Hanps>KeHus. BansiHue Ha pe3y/ibTaT U3MEepeHUs
rapMoHuK 2M° 1 6osiee BbICOKUX YPOBHEN CBOAUTCA K MUHUMYMY MYTEM UCMOJb30BaHUS
HM3KO4YaCTOTHOro punbTpa.

A T
u(t)

Ecnu 4yacToTHOE OTKJIloYEeHMEe HexXXeslaTesIbHO NPU HU3KNX 3HaYeHUAX HanpsaXeHus, To
n3MepeHune 4acToThl, a Tak>Ke BCe PYHKUUN 3alnThl, 3aBUCALLME OT YaCTOTbl, MOXKHO
6nokupoBaTh. MOpor NOHMXXEHUA HANPSXKEHUA A9 Takon 6NOKNPOBKN MOXKHO
HacTpouTb B MeHt0 [CncTMap / YacToTal «U 610K f».

Mocne TOro Kak Hanps»eHue CHoBa NMPEeBbLICUT AaHHOE NOPOroBoe 3Ha4YeHue,
6noknpoBka byneT akTuBHa ewe Kak MmHumym 0,5 ¢ n, 6osee Toro, 3Ha4eHne 4acToThl
byneT yaepxuBaTbca Ha ypoBHe 0 Ny ewe kak MmHnMmym 0,3 ¢, a 3Ha4YeHne napameTpa
df/dt 6ypneT yoep>xmBaTtbcs Ha ypoBHe 0 I'u/c npumepHo 1 c.

CtabunumsmpoBaTb 3Ha4YeHME HYaCTOTbl OT KPATKOBPEMEHHLIX KONebaHU MOMOXXeT
BPEMEHHON NHTEepBan ycpeaHeHnsa. Ero Mo>XHO HacTpouTb B MeHto [CucTtlap / YacToTal
«CTabun. okHa f». Kak npaBuio, N3MepeHnsa 4acToThbl YCTONYMBbLI K CKavykaM a3 go 90°,
TO eCTb CKaykun a3 cBbile 1° 1 6pockn HanpsXKeHns (>2%) NoYTr NOMHOCTbIO
WFHOPUPYIOTCA. B TakoM cilyyae 3Ha4YeHme 4acTOThbl OCTaHEeTCH HEU3MEHHbIM B Te4YeHne
Kak MMHUMYM 2 nepnonos, a napameTp df/dt 6ygeTt nmeTb 3HaveHune 0 I'u/c, Noka He
ncyesHeT HeCTabmnbHOCTbL U He ByayT NpoNAeHbl OKHA U3MEPEHNS U CTabunmsauunn.

Mpwn yBeNNYEeHU oKHa cTabunmsaumm (To ecTb 3Ha4YeHUsa napameTpa «CTabusl. okHa f»)
yBEeJINYNBAETCSA NMPOAO/DKUTENLHOCTb U3MEPEHUSA U, Cllef0BaTeNIbHO, BPEMS BbINOJIHEHUS
onepauum. (CM. Takxe > «To4HOCTb 3aLNTHBLIX 31eMeHTOB»).
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4 IneMeHTbI 3alUnThbl
4.5 f — yactoTa [810/U, 78, 81R]

YacToTHble (pyHKUNMN

yCTpOVICTBO ABAAETCSA 04eHb rMbKMM BCencTemne Pa3/NYHbIX HaCTOTHbIX CDYHKLI,VIIZ. 370
MO3BOJIAET NCMOJIb30BaTb €ro Ansa pa3jndHblX onepau,vl|7|, roe KOHTpOJib HaCTOThl
ABNAETCA BaXXHbIM KpUTEpmemMm.

B mMeHi0 «lnaHMpoBaHMe yCTPOMCTBA» MOXHO YKa3aTb, Kak ciiefqyeT UCMosib30BaTb
Ka>X bl U3 LUECTUN YAaCTOTHbIX 3/1IEMEHTOB.

dnemeHTbl OT f[1] go f[6] MOXKHO Ha3HauyMTb cnepyowmm obpasom:

¢ «f<» — MOHM)XeHHasa YacToTa (cM. pasgen > «PexxuMbi paboTbl «f<», «f>»»);

MRU4-3.6-RU-MAN

«f>» — noBblleHHas YacToTa (cM. pasgen => «PexxuMbl paboTbl «f<», «f>»»);

«df/dt» — ckopoCTb U3MeHeHnsa YacToThl (cM. pa3aen > «Pexum paboTbl «df/
dt»»);

«f< n df/dt» — NOHW>XKeHHasa YacToTa U CKOPOCTb U3IMEHEHUSA YacToThl (CM. pasaen
«Pexxumbl paboTbl «f< n df/dt», «f> un df/dt»»);

«f> n df/dt» — noBbIlLEHHAA YacTOTa N CKOPOCTb M3MEHEHUS YacTOThl (CM. pa3gen
s> «PexxumMbl paboTbl «f< 1 df/dt», «f> 1 df/dt»»);

«f< 1 DF/DT» — noHM>XeHHas 4YacToTa 1 abCoNoTHOE N3MEeHeHMe YacTOoThl 3a
onpenesieHHbIN MHTepBaJ BpeMeHn (CM. pa3aen s> «Pexxkumbl paboThl «f< n DF/
DT», «f> 1 DF/DT»»);

«f> 1 DF/DT» — noBbllWeHHaa YacToTa U abconoTHoe N3MeHeHWe 4acToThl 3a
onpefenieHHbIN NHTepBas BpeMeHu (CM. pasgen L=> «Pexxumbl paboTbl «f< n DF/
DT», «f> 1 DF/DT»»);

«penbTa u» — BbIBPOC BekTopa (cM. pasgen > «Pexxum paboTbl «genbTa hu»»).
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4 neMeHTbl 3alnThbl
4.5 f — yacTtoTa [810/U, 78, 81R]

4.5.1

186

Pe>xxuMbl pabotbl «f<», «f>»
f< — NoHM>xeHHasa 4YacTorTa.

[JaHHbIN 3alMTHBbIN 351eMeHT obecneymBaeT yCTaBKy cpabaTbiBaHNS N 3a0E€PXKKY
OoTKJI04YeHUs. Ecnn YacToTa ynajeT HMKe ycTaBku cpabaTbiBaHWS, HeEMensieHHO byaeT
noAaH aBapuHbIN CUrHan. Ecnm 4yacToTa OCTaeTCs HMXKe yCTaBKKu cpabaTbiBaHMA, TO Mo
NCTeYeHNN 3a4epPXKKN OTKJIIOYEHNSA NOJAETCA KOMaHA4a OTKJII0YEHMS.

f> — noBbILLEeHHasA YacToTa.

[aHHbIN 3aWMTHBIN 3N1eMeHT obecneynBaeT yCcTaBKy cpabaTbiBaHUSA U 3a0epXKKY
OTKJloYeHus. Ecnm YacToTa NpeBbICUMT YCTaBKy cpabaTbiBaHUA, HeMenseHHo byneT
nofaH aBapuUHbIN CMrHan. ECAn YacToTa oCcTaeTcs HUXKE yCTaBkM cpabaTbiBaHUSA, TO MO
NCTEYEHUWN 3aepPXKKN OTKJII0YEHMS NoAaeTCcss KOMaHa4a OTKIloYEHUS.

MpuHuMnnbl paboTsl

JaHHbIN YaCTOTHbLIN 3/1IeMeHT KOHTpoaupyeT TpexdasHoe Hanps>xeHne UAB, UBC n UCA.
Ecnn okaxkeTcs, 4TOo BCe TpU ha3HbIX HAMPSAXXEHNA HMXKE KOHKPETHOro noporosoro
3Ha4YeHuUs, TO pacyeT YacToThbl byaneT 3abnokmMpoBaH (MOPOroBoe 3HaYeHNE MOXKHO
HaCTpPOUTb, CM. pa3fen o NpuHuMnax namepenns L=> «4.5 Yactota — npuHumn
N3MepEeHNs»).

B COOTBETCTBUM C PEXXUMOM KOHTPOAA YacTOThl, 3a4aHHbIM B MeHIo [MnaHnp_ ycTp ]
(«f[x] . Pexx_» = «f<» unn = «f>»), oueHnBaeMble ha3Hble HaMPSXXEHUA CPaBHUBAIOTCA C
MOpPOroBbIM 3HavyeHneM cpabaTbiBaHMSA, 3a4aHHbIM A5 NOBbLILLEHHON NN MOHNXKEHHOWN
YacToTbl. Ecnm B ntobon n3 ha3 4YacToTa NpPeBbICUT NOPOroBoe 3Ha4YeHne cpabaTbiBaHUS
WM ONYCTUTCHA HUXKE HEero 1 Npu 3TOM He nocsenyeT KoMaHg 6/10KMPOBKN 4YaCTOTHOIO
aneMeHTa, byaeT HemegNeHHO NodaH aBapUHbLIA CUFHaMA N BKAKOYUTCA Tanmep
3a4epXXKU OTKoYeHNA. ECcam no ncrtevyeHun BpeMeHn TanMepa 3a4ep>XKn OTKKYeHNA
4acToTa No-npexxHemMy byaeT BbIlEe NN HUXKE MOPOroBOro 3Ha4YEHNA OTKOYEHNS, TO
6yneT nodaHa KOMaHOa OTKJIIOYEHUS.
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4 IneMeHTbI 3alnThbl

4.5 f — yactoTa [810/U, 78, 81R]

f[1]...[n] FreqProtection Y02
f=f[1]...[n]
MnaHunp_ ycTp_
f. f.
Pex_ CHUX. HacToThl
f<
f>
[
Y Y
TH .
Crabwn. okHa f [0) f.Tpes_f
UAB
® f. f.
UBC f< f>
PacyeT 4acToThl F==1i TL 1T ,?| f. Tpes
1 " —
¢
CuctMap
U 6ok f
L &
v f.Bnk no U<
CM_ anarpammy: Bnok-ku
@ (CTyneHb He OTKJ/Il0YeHa 1 HET aKTUBHbIX CUFHa0B 6/10KMPOBKN)
¢
f. f.OTkn 4
t 15
t 0 f.OTkn
15
. & f. KOMOTKHO
CM_ gnarpammy: 15a
Q BIOKMp_ OTKA
KomaHaa oTK/lo4eHUs OTMeHeHa uan 61okmposaHa.
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4 neMeHTbl 3alnThbl
4.5 f — yacTtoTa [810/U, 78, 81R]

4.5.2 Pe>xxum pabotbl «df/dt»

df/dt — ckopocTb H3MeHeHMns1 4acToThbl

dneKkTporeHepaTopsbl, paboTaLme napannesbHO C 3NeKTPOCETLIO (HanpuMep, B
MPOMBbILLIIEHHbIX BHYTPEHHMX 3NEKTPOCTaHLUMAX), AO/DKHbI ObITb OTAENIEHbI OT
3/1eKTPOCETMN, €C/IN BO BHYTPEHHEN cucteme npounsonget cbon, no cnenyowmm
npu4nHaMm:

* Heobxonumo NpenoTBPaTUTh NOBPEXAEHNE 3/IEKTPOreHepaTopoB, ec/un
HaMpsi>KeHne B 3JIEKTPOCETN BOCCTAaHAB/IMBAETCA aCMHXPOHHO (HanpuMep, nocse
KpaTKOBPEMEHHOI 0 NMpepbIiBaHNsA SHEProcHabXeHus).

¢ HeobxoOmmo COXPaHNTb BHYTPEHHIOK NMPOMbILLIEHHYIO NMOAaYy NMUTaHWUA.

HapexxHbIM KpuTepurem obHapyxeHus nepeboes B 3/IEKTPOCETU ABAAETCA U3MepeHune
CKOPOCTU n3MeHeHns YacToTbl (df/dt). MpenBapuTenbHbIM COCTOAHMEM OJ18 3TOr0
ABNSETCS MOTOK Harpy3ku B TOYKe NOACOEAMNHEHNSA 3/IeKTpoceTU. I3ameHeHne NoToKa
Harpysku rnpu cboe B 3/IEKTPOCETN NPUBELET K BHE3AMHOMY MOBbILLUEHWIO NN
MOHWV>XEHWIO YacTOoThl. [1py HEXBaTKE aKTMBHOW MOLLLHOCTW BHYTPEHHEN 3N1eKTPOCTaHLnmn
BO3HMKaeT JIMHENHOEe NafeHne 4acToThbl. [1pn YypeamMepHOWM MOLLLHOCTM BO3HUKaeT
NNHenHoe yeennyeHue. NMpu NpMMeHeHUN «pa3BA3KU CeTU» rpagMeHT 4acToThl 0ObIYHO
coctasnsgeT ot 0,5 Nu/c mo 2 n 6bonee u/c.

YcTponicteo MRU4 onpepensieT MrHOBEHHOE N3MeEHEHMe YacToThl (df/dt) ans kaxgoro
nepvoga HanpsKeHus anekTpoceTun. MNpn 3TOM 3HaAYEHNE rpadneHTa YacToThl
06HOBNISIETCS NPW KaXX4OM NMPOXOXXAEHUN Yepe3 HyeBoe 3HavyeHne hasHoro
HanpsXKeHus.

TOYHOCTb OnNpeaesieHNs rpafAneHTa 4YacTOTbl MOXXHO MOBLICUTbL MYTEM HAaCTPONKMN
BEJINYNHbI OKHA N3MepeHUA. Ta HAaCTPOMKa BbINOJIHAETCH C MOMOLLbIO NapaMeTpa
[CucTNap / YacTtoTa] «OkHo df/dt». MMHUManbHasa BeIMYMHA OKHa CcoCcTaBnsaeT 2
rnepuvoga HOMMHaJIbHON YacTOThl, U €e MOXXHO yBeNn4nTb 40 10 nepnonos (K npumepy,
ecnu fN = 50 N'u, To MakcMManbHasa BenMyYmMHa okHa coctaBumT 1020 mc, To ecTb 200 Mmc).

OnpepeneHve rpafneHTa 4acTOTbl OCHOBLIBAETCSH Ha M3MEPEHHOM 3HAa4YeHUN 4acToThl
(no ycpeaHeHus/cTabunnsaumu, cm. pasgen = «4.5 YactoTa — NpuHUMN N3MepeHns»).
KpoMe Toro, TO4HOCTb onpefesieHnsa rpagMeHTa 4acToTbl MOXKHO AOMOJIHUTESNIbHO
MOBLICNTb MYTEM HAaCTPONKN BEANYUHbBI OKHa cTabunmsaumn. 3Ta HacTpomKa
BbIMOJIHAETCA C NoMoLlbio NapameTpa [CucTtMap / YacToTal «CTabusa. okHa df/dt». (Cm.
paspen => «ToyHOCTL 3alNTHBIX 31EeMeHTOoB>.)

Mpwn yBENNYEHUN OKHA U3MEPEHMUS NN OKHa CTabunmsaunm yBennynBaeTcs
NPOAOJIKUTENIbHOCTb U3MEPEHUS U, C/IeA0BaTEIbHO, BPEMS BbIMOJIHEHUA OonepaLnu.

Takasa ocobas npouenypa M3IMepeHNs No3BoJSET AOCTUYb BbICOKON CTEMNEHMN
6e30MacHOCTM OTKJIIOYEHUS U YCTONYMBOCTU K MepexonHbiM npoueccam (Hanpumep, K
npouenype rnepekatoveHmns).

YacTOTHbIN rpagneHT (CKOpoCTb n3MeHeHunsa YacTtoThl [df/dt]) MoXxeT nmeTb
MONIOXKUTENbHbIN UK OTPULLATENbHbLIN 3HAaK B 3aBUCUMOCTW OT TOr0, yBEIMYMBAETCS
(MONOXXNTENbHbIN 3HaK) UK YMeHbLUaeTCcs (oTpuuaTesbHbIAN 3HAK) YacToTa.

B Habope 4aCcTOTHLIX MapaMeTpPoOB MOXXHO yKa3aTb TuUN pexxmnuma df/dt:

e MonoxuntenbHbin df/dt = 4YaCTOTHLIN 3/IEMEHT PErnCTPUPYET MOBbILLIEHWNE YAaCTOThI
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4 SneMeHTbl 3alnThbl
4.5 f — yactoTa [810/U, 78, 81R]

e OTpuuaTenbHbin df/dt = YaCcTOTHbLIV 2/1IEMEHT PErucTpupyeT NOHMKEHNE YacTOoThl

* AbconoTHbIn df/dt (MONOXKNTENbHbLIN U OTPpULL@TENbHbIA) = YaCTOTHbIA 3/1IeMeHT
perncTpupyeT NoBbILLEHWE U NMOHUXXEHWE YacTOoThl.

[aHHbI 3alWNTHBIN 3n1eMeHT obecneynBaeT yCTaBKy M 3a4€PXKKY OTK/OYeHnA. Ecnn
YaCTOTHbIV rpagueHT df/dt NpeBbICUT YyCTaBKY OTKJIIOYEHUSA WK yNageT HUXKE Hee,
HemMeaneHHo ByaeT nodaH aBapUHbIA cCUrHaa. EC/n 4acTOTHLIA rpafneHT BCe eLle
OCTaeTCA BbILE/HMXKE 3a4aHHON YCTaBKW OTKJIKOYEHWS, TO MO UCTEYEHNN 3a4EPXKKN
OTKJIIOYEHNS NOAAETCS KOMaHA4a OTKJIIOYEeHuS.

MpuHunnbl paboTsl

JaHHbIN YaCTOTHbIA 3/1IeMeHT KOHTpoaupyeT TpexdasHoe Hanps>xeHne UAB, UBC n UCA.
Ecnn okaxkeTcs, 4To BCe Tpu ha3HbIX HAMPSXXEHNSA HUXKE KOHKPETHOro noporosoro
3Ha4YeHNs, TO pacyeT YacToThl bByaeT 3abnokmMpoBaH (MOPOroBoe 3HaYeHNE MOXKHO
HaCTpPOUTb, CM. pa3fen o NpuHuMnax namepenns L=> «4.5 Yactota — npuHumn
N3MEepPEHNSs»).

B COOTBETCTBUM C PEXXUMOM KOHTPOAA YacTOThl, 3af4aHHbIM B MeHIo [MnaHnp_ ycTp ]
(«f[x] . Pexx_» = «df/dt»), oueHnBaeMble ha3Hble HaNPsS>XeHUSA CPaBHMBAKOTCA C
3aaHHbIM NOPOroBbIM 3HAYEHMEM rpaaneHTa YacToThbl (df/dt). Ecnm B ntoboi s a3
YaCTOTHbIN FrpaaneHT NPEBbLICUT NOPOroBoe 3HavYeHne cpabaTbiBaHUA UM ONYCTUTCA
HM>Xe Hero (corsacHo 3agaHHoMy pexumy df/dt) n npu 3ToM He nocneayeT KOMaHAg
6/IOKNPOBKWM YaCTOTHOro asieMeHTa, byaeT HeMeasIeHHO NoAaH aBapUNHbLIN CUTHaN U
3anyCcTUTCS TanMep 3a4epXKK OTKYeHna. Ecnm no ncrtedeHumn speMeHn Tanmepa
3a4EepXXKW OTKJIIOYEHUSA FPagNeHT 4acToThbl NO-NpexHeMy byaeT Bbille NN HUXe
MOPOroBOro 3Ha4YeHnsa OTK/YeHUd, To byaeT nogaHa KOMaHA4a OTK/OYEHUS.
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f[1l...[n]: df/dt

FregProtection_Y03

f=f[1]...[n]

CM_ aAvarpammy: Bnok-ku

@ (CTyneHb He OTKJIl04YeHa Y HET aKTUBHbIX CUrHaNoB 6I0KMPOBKY)

MnaHnp_ycTp_
f.

Pex_
df/dt
TH e
OkHo df/dt pex_ df/dt f. Tpes_df/dt | DF/DT
df/dt nonox
TH . —
Crtabwn. okHa df/dt df/dt oTpuu_
> ® df/dt abcon_
UAB | +dr/dt | df/dt
pacuyet df/dt — QU —m
UBC — df/dt ~~_1 ‘ T f. Tpes_ 14
| df/dt | o
UCA | |
CuctMNap
TH .
U 6ok f
———= i &
f.Bbnkno U<
——————— g
g
f. OTkn df/dt | DF/DTO
15
f.
t
f.OTkn
— ()
Cm_ anarpammy: Bnokup_ oTkn & f. KomOTKn
@ (KoMaHza oTkJlo4eHUsi OTMeHeHa unm 6710kupoBaHa. ) 15a
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4.5.3

4 IneMeHTbl 3alnThbl
4.5 f — yactoTa [810/U, 78, 81R]

Pexumbl paboTbl «f< un df/dt», «f> un df/dt»
f< n df/dt — noHn>xeHHasa 4acToTa U CKOpPOCTb U3MEHEHMNS 4aCTOThbl

[laHHas HaCcTpoWKa No3BOJISIET YAaCTOTHOMY 3/IEMEHTY O4HOBPEMEHHO KOHTPOJIMPOBaTb
nageHne 4acToTbl HM)Ke 3alaHHOWN yCTaBKM cpabaTbiBaHMS M MPEBbILEHNE YaCTOTHbIM
rpagVueHToM yCTaBKM.

B BbibpaHHOM Habope NapamMeTpoB 4YacToThbl f[X] MOXKHO 3a4aTb yCTaBKy cpabaTbiBaHUS
Mpn NOHMXXEeHHOW YacToTe f<, YacToTHLIN rpaaneHT df/dt n 3agep>xKy OTKAOYEHMS.

[Mpwn 3TOM:
* MonoxxntenbHbin df/dt = 4HaCTOTHbLIN 3N1EMEHT perncTpupyeT NOBbILWEHNE YaCTOoThI
e OTpunaTenbHbin df/dt = YaCTOTHbBIN 3N1IEMEHT PerncTpupyeT NOHMXKXEHUE YacCToThl

e AbcontoTHbIn df/dt (MONOXKNTENbHbLIN N OTPULL@TENbHbLIN) = YaCTOTHLIA 3/IEMEHT
perncTpupyeT NOBbILLIEHWE U MOHUKEHME YacTOThl.

f> un df/dt — noBbILLIEeHHaA 4YaCcTOTa U CKOPOCTb U3MEHEHHNSA 4acCTOTbl

[aHHaa HacTpolKa No3BoaseT YaCTOTHOMY 3/1IeEMEHTY O4HOBPEMEHHO KOHTPOJINPOBaTb
MpPeBbILLIEHME YacTOThl Bbille 3aaHHON yCTaBKM cpabaTbiBaHWS 1 NpeBblLUEHNE
4YaCTOTHbLIM rPaAMEHTOM YCTaBKMU.

B BbibpaHHOM Habope NapamMeTpoB 4YacToThbl f[X] MOXKHO 3a4aTb yCTaBKy cpabaTbiBaHUS
Mpn NOBbIWEHHOW YacToTe f>, yacToTHbIN rpaaneHT df/dt n 3agep>XKy OTKOYEHNS.

[Mpwn 3TOM:
* MonoxuntenbHbln df/dt = 4aCTOTHLIN 371eMEHT perucTpmpyeT MoBbILLIEeHNEe YaCTOThl
e OTpunaTenbHbin df/dt = YaCTOTHbBIN 3N1IEMEHT PerncTpupyeT NOHMXKXEHNE YacToThbl

e AbcontoTHbIn df/dt (MONOXKNTENbHBLIN N OTPULL@TENbHbLIA) = YaCTOTHLIA 3/IEMEHT
perncTpupyeT NOBbILLIEHWE U NOHUKEHME YaCTOThI.

MpuHumnel paboTei

[aHHbIA YaCcTOTHbLIA 3NeMeHT KOHTpoaupyeT TpexdasHoe HanpsxxeHne UAB, UBC n UCA.
Ecnin okaxkeTcs, 4TO BCe Tpu (ha3HbIX HAMPAXXeHUS HUXKE KOHKPETHOro noporosoro
3HaYeHunsa, TO pacyeT 4YacToTbl byaeTt 3abnokmnposaH (MOporoBoe 3Ha4YyeHne MOXKHO
HaCTPOUTL, CM. pa3fen o NpuHumnax usmepenus => «4.5 Yactota — npuHLMA
N3MEpPEHUS»).

B cOOTBETCTBUM C PEXXUMOM KOHTPOA YaCTOThl, 3a4aHHbIM B MeHto [MnaHnp  ycTp ]
(«f[x] . Pexx_» = «f< n df/dt» nnn = «f> un df/dt»), oueHnBaemMblie hasHble HaNps>XeHns
CpaBHMBAKTCA C 3afaHHLIMW MOPOrOBbIMK 3Ha4YeHNAMN CpabaTbiBaHUS MO YaCTOTe U
rpagneHTa YacTtoThl (df/dt). Ecnn B ntoboin 13 a3 1 YacToTa, U rpaANeHT 4YacTOTbl
MPEeBbLICAT NOPOroBble 3HAYEHUS UM ONYCTATCA HUXKE HMX U NPX 3TOM He nocrenyeT
KOMaHZ 6710KMPOBKM YaCTOTHOIO 371eMeHTa, byneT HeMenJIeHHO NoAaH aBapuUHbIN
CUTHa N BKJIKOYNTCA TalMep 3a4ePXXKN OTK0YeHNA. ECM No ncTev4eHnmn BpeMeHn
TaliMepa 3a4ep>KKN OTKJIIOYEHUS U YacToTa U rpagneHT 4acToTbl Mo-nNpexHemy 6yayT
BbILLIE MW HMXKE MOPOroBOro 3Ha4YeHUS OTKJIIOYEHUS, TO ByaeT nofaHa KOMaHAa
OTKJIOYEHNS.
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4 neMeHTbl 3alnThbl
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f[1]1...[n]: f< u df/dt Unu f> n df/dt

FregProtection_Y04

f=f[1]...[n]
Cm_ anarpammy: Baok-ku

@ (CTyneHb He OTKJ/Il0YeHa N HET aKTUBHbIX CUrHa0B 610KMPOBKN)

MnaHunp_ycTp_

f.Tpes_f

f. Tpes_ df/dt | DF/DT

f. T

f.Bbnkno U<

f.OTkn
15

f.
P
TH. e
Crabu. okHa f f> u df/dt
f< n df/dt
o |
UAB PacuyeT YacToThl |f>—CL | f
usc < ~~l i
———-o
UCA [ |
f.
TH .
OkHo df/dt e Gt
df/dt nonox_
Ctabun. okHa df/dt df/dt oTpuu_
df/dt abcon
0) / _
- pacueT df/dt :&Q j | df/dt
—df/dt -—_1 ‘ o
| dfrdt |
[ ——
CuctMNap
TH .
U 6510k f
----- Hip &
T
———————— Hip
B
CMm_ avarpammy: Bioknp_ oTkn
@ (KoMaHpa oTk/lo4eHUsi oTMeHeHa unm 610kupoBaHa. )
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4.5.4

4 SneMeHTbl 3alUnThbl
4.5 f — yactoTa [810/U, 78, 81R]

Pe>xxumbl pabotbl «f< u DF/DT», «f> n DF/DT»
f< u DF/DT — noHnm>xeHHasa Yactorta u DF/DT

[laHHas HacTpoWKa Mo3BOJISIET YAaCTOTHOMY 3/IEMEHTY KOHTPOJIMPOBATb YacTOTy U
abCoNOTHYIO0 pasHULY 4YacToT B TeYeHMe onpefesIeHHOro MHTepBasia BPEMEHM.

B BbibpaHHOM Habope NapamMeTpoB 4YacToThbl f[X] MOXKHO 3a4aTb yCTaBKy cpabaTbiBaHUS
Mpu MOHM>XeHHOM YacToTe f<, ycTaBky abCoMOTHOW pa3HULbl HacTOT (MOHMXXEeHNE
YacToTbl) DF u uHTepBan KoHTposa DT.

f> n DF/DT — noBbiLLeHHaA 4YacTtoTta u DF/DT

[aHHas HacTpoKa Mo3BoJISET YaCTOTHOMY 3JIEMEHTY KOHTPOJINPOBAaTh YacTOTy U
abCONIOTHYI0 PasHMLY YacTOT B TeYEHUE onpefieNIeHHOro MHTepBaia BpeMeHM.

B BbIbpaHHOM Habope napamMeTpos YacToThl f[X] MOXKXHO 3ap4aTh ycTaBKy cpabaTbiBaHUA
npuv NOBbILWEHHON YacToTe f>, ycTaBkKy abCcoNOTHON pa3HULbl HacTOT (NOBbILLEHUS
YacToTbl) DF 1 uHTepBan koHTpona DT.

MpuHumnel paboTei

LaHHbIN YaCTOTHbLIN 3/1IEMEHT KOHTpPOAMpyeT TpexdasHoe HanpsxeHne UAB, UBC n UCA.
Ecnn okaxkeTcs, 4To BCe Tpu (ha3HbIX HaAMPSAXXEHUSA HMXKE KOHKPETHOro Noporosoro
3HaYeHUs, TO pacyeT 4YacToTbl byneTt 3aboKMpoBaH (MOPOroBoe 3Ha4YeHNE MOXKHO
HaCTpOUTb, CM. pa3saen o NpuHUMNax naMepeHuns <> «4.5 YacToTa — npPUHLMN
N3MEPEHUNS»).

B COOTBETCTBUN C PEXXMMOM KOHTPOJIA 4acTOThl, 3aZlaHHbIM B MeHI0 [[TnaHup_ ycTp_]
(«f[x] . Pexx_» = «f< n DF/DT» nnn = «f> n DF/DT»), oueHnBaeMble ha3Hble Hanps»xeHns
CPaBHMBAlOTCA C 3aaHHbIMWN NOPOroBbIMAN 3HAaYeHUsAMU cpabaTbiBaHUS MO YaCTOTE n
MOHMXEHUSA NN NOBbILLEHUSA YacToTbl DF,

Ecnn npn oTcyTCTBUM KOMaHg 6/10KMPOBKM YaCTOTHOro anemMeHTa B ntobon ns das
4acToTa NPEBLICUT YCTaBKY cpabaTbiBaHUA UM yNafeT HUKe Hee, HeMeasIeHHO
noJdaeTcs aBapuUnHLIA CUrHan. B 3To )ke BpeMa 3anyckaeTcsa TanMep UHTepsasna
KOHTpona DT. Ecnn B TedeHue nHTepsBana KoHTposaa DT yacToTa BCe elle Bbille Uin
HN>Xe 3af4aHHON yCTaBKM cpabaTbiBaHWSA, N MOHUXEHNE/MOBbIWWEHNE YacTOThl 4OCTUTHET
ycTaBku DF, nogaeTcs KOMaHOa OTKJIIOYEHUS.

MpuHunn paboTsl pyHKUMM DF/DT:

(cM. gnarpammy f(t) Ha =~ Puc. .)

Cny4an 1.

Korga 4acTtoTa nagaeT HUXe 3adaHHon ycTaBku f< B tl, BkAovaeTcs anemeHT DF/DT.
Ecnun pa3Hunua 4acToT (MOHMXKEHNE) He AOCTUrHeT 3agaHHoro 3HadveHuns DF go
NcTevyeHna BpeMeHHoro nHTepeana DT, oTkAlo4YeHMe He npoun3onaeT. HYacTOTHbIN
3/1IEMEHT ocTaeTcst 6N1OKMPOBAHHBLIM A0 TEX MOP, MOKa YacToTa ONATb He yNadeT HuxXKe
YCTaBKN NOHMXEHHOW YacToThl f<.

Cnyyanm 2.

Korpa 4actoTa mafjaeTt HMXe 3ajaHHoln ycTaBku f< B t4, BkatovaeTcsa anemeHT DF/DT.

Ecnn pasHuua YacToT (MOHMXKeHne) AOCTUrHEeT 3a4aHHOro 3HavYeHns DF no ucteyeHus
BpeMeHHOro nHtepeana DT (t5), nogaeTca KoMaHaa OTKJIIOYEHMS.
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4 neMeHTbl 3almnThbl
4.5 f — yacTtoTa [810/U, 78, 81R]

f[1]...[n]: f< u DF/DT Unu f> u DF/DT FreqProtection_Y05
f=1f[1]...[n]

Cm_ anarpammy: Bnok-kun
@ (CTyneHb He OTKJIlOYEHa U HET aKTMBHbIX CUFHaN0B 610KMPOBKU)

MnaHup_ycTp_
f . f.Tpes_f
P
TH . i
Ctabun. okHa f > n DF/DT
f< n DF/DT
o | i
UAB PacuyeT yacToThl |f>—CL 1 f &
UBC — t< \‘J—I AT f.Tpes (7,
>
UCA [ |
—O]
CuctMap
TH .
U 60k f
=l & f.b U
. Bak no U<
i
g
<
¢
f.
DT
1 _I_l_ < f. Tpes_ df/dt | DF/DT
t
f.OTkn 15
f+DF
— AT &
Cm_ anarpammy: Bnokup_ oTkn f. KomOTkn
@ (KoMaHza oTk/Ilo4eHNsi OTMeHeHa uam 610KMpoBaHa. ) 15a
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4.5 f — yactoTa [810/U, 78, 81R]
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4 SneMeHTbl 3alnThbl
4.5 f — yacTtoTa [810/U, 78, 81R]

4.5.5

196

Pe>xum pabotbl «penbta pu»
Adenbta ¢bu — BIGpPOC BeKTOpa Hanps>KeHus

KoHTpob BbibpoCca BeKTOpa HanpsXXeHns 3alumulaeT CUHXPOHHbIE FeHepaTophl,
paboTatowme napannensHo C asiekTpoceTbto, 6bnarogapsa o4eHb 6biICTpOMY
paszbeaunHeHuto npu cboe anekTpoceTn. ANa CUHXPOHHbIX FeHepPaToOPOB O4YeHb OMNAaCHbLIM
ABNSETCA aBTOMaTUYeCcKoe NOBTOPHOE 3aMblkaHne ceTu. Hanps)KeHune anekTpoceTy,
KoTopoe 06bl4HO Bo3BpaLwaeTcs Yepes 300 Mc, MOXXeT BbIbUTbL reHepaTop B
aCUHXPOHHOeE noJsioXeHne. O4eHb BbICTPoe OTKYeHNE Takxe TpebyeTca B ciyvae
NPOLAO/KUTENbHbIX CO0EB 3/1eKTpoCeTN.

CylwiecTByeT ABa BapMaHTa NPUMEHEeHNs.
TonbKo nNapannensHas paboTa C 371eKTpoceTbio 6e3 oTAesNbHbLIX ornepaLuit

B 3TOM cnyyae KOHTPOJIb BbiIbpoCa BEKTOPA HaMPSXXeHWs 3alluLLIaeT reHepaTop NyTem
OTKJ/IIOYEHUS

ero BbIkJito4aTens npu cboe cetu.
MapannenbHas C 31eKTpoceTbio paboTa 1 oTaenbHas paboTa:

B 3TOM pe)xnMe KOHTPOJIb BbIOPOCa BEKTOPa pa3MblKaeT BbIK/lOYaTEb 3JIEKTPOCETH.
Mpwn 3TOM rapaHTUPYeTCA, YTO reHepaTopHasa yCTaHOBKa He byneT 3ab/ioknpoBaHa, ecn
noHapobunTcsa B Ka4ecTBe aBapunHONM.

OuyeHb BbICTPOro OTK/IIYEHNS CUHXPOHHbLIX FeHepaTopoB B ciyvae cbos ceTu
[OCTATOYHO TPYAHO A0BUTLCSA. YCTPONCTBA KOHTPOJISE HAaNPsXKEHNS Heb3s
NCNoJIb30BaTb, TaK KakK COMPOTMBJIEHNE CUMHXPOHHOIO FreHepaTopa, Kak 1 noTpebutens
CnocobCTBYET MNOHUXKEHWNIO HAMNPSXKEHUS.

B Takol CMTyaLUmn HaMps>KEHWE 3N1eKTPOCEeTM NalaeT HMXKE YCTaBKM cpabaTbiBaHWS
TONbKO Npuban3nTensHo Yepes 100 Mc, 1 No3ToMy 6e3onacHas perncrtpauuns
aBTOMATUYECKOIro NOBTOPHOI0 3aMbIKaHWS CETU TOJIbKO C MOMOLLbIO KOHTPOA
HanNpPs>XXeHWs HEBO3MOXXHa.

KOHTpPO/Ib HaCTOThbl HE BNOJIHE NOAXOAUT AJ18 3TOW LLesn, NOCKObKY TOJIbKO reHepaTop C
BbICOKOIM Harpy3kKom yMeHbLUaeT CKOPOCTb B TedyeHne 100 mc. Pene Toka pernctpupytoT
cbon TONBbKO MNPV HASIMYUN TOKOB KOPOTKOI0O 3aMblKaHWS, HO OHW He MOryT
npenoTBpaTUTb Pa3BUTUA 3TON CMTyauun. Pene MowHOCTM crnocobHbl cpaboTaTb B
TeyeHne 200 MC, HO TakKXe He MOryT NpefoTBpPaTUTb NOBbILLEHWE MOLLHOCTU 00
3HaYeHUI KOPOTKOro 3aMblKaHNA. NOCKONbKY M3MEHEHME MOLLHOCTU TakXe Bbi3blBaeT
BHe3amnHasa Harpyska reHepaTopoB, UCM0JIb30BaHWe peJjie MOLWHOCTU MOXeT BbITb
npobnemMaTnyHbIM.

KOoHTposib Xe Bbibpoca BEKTOPA HaMps>XeHUA YCTPOMCTBA pernctpupyeT cbon
3/71IeKTPOCeTN B Te4yeHMe 60 Mc 6e3 NpMBeAEHHbIX BbiLLE OrPaHNYEHUN, TaK Kak OH
cneunanbHo pa3paboTaH ans obnacten npumeHenuns, raoe TpebyeTcs odeHb BbiCcTpoe
OTKJIIOYEHME OT 3N1IeKTpoceTn. Ecnm npnbaBnTh CTaHgapTHOE BpeMs cpabaTbiBaHWS
BbIKJIlOYATENS UK 3aMblkaTens, obliee BpeMs OTKJ/IIOYEHNS oCcTaeTcs MeHblue 150 mc.

OCHOBHbIM TpeboBaHMEM CUCTEMbI KOHTPOJISE K OTKJIIOYEHUIO reHepaTopa/3/1eKTPoCceTH
SABNSIETCA M3MEeHeHMe Harpy3ku 6onblie 4yem Ha 15—20 % oT HOMUHaNbHOW. MeaneHHble
N3MEHEHUNSA YaCcTOTbl CUCTEMbI, HAaNpuMep, B NpoLlecce peryanpoBkKn (peryanposka
CKOPOCTW reHepaTopa), He BANAIOT Ha OTKJIlOYEeHMe pene.

OTKIO4YEHUA TaKxXe MOryT ObITb Bbi3BaHbI KOPOTKUNM 3aMblKaHNEM B CETU, TaK KaK

MO>XET BO3HUKHYTb BbIOPOC BEKTOPA HaMNpPsHXKeHUs C NPEeBbILLIEHNEM MPeaBapUTENbHO
YyCTaHOBJ/IEHHOIO 3Ha4YeHus. BennyinHa Bbibpoca BeKTOopa HaNps>XKeHUs 3aBUCUT OT
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PacCTodaHNA Mexay TOYKOWN KOPOTKOro 3aMblKaHNsa U reHepaTopoM. [laHHasa pyHKUMSA
TakXe MoXXeT bbITb NoNIe3HON B 3HepFOCHa6)KaIOLLI,eI7I KOMMaHWN, TakK KakK MOLWHOCTb
KOPOTKOIo 3aMblKaHNA B 3J1eKTpPOCETN N, cnenoBaTesibHO, Nogada sHePrmnm orpaHmM4YeH-bl
KOPOTKUM 3aMblKaHNEM.

Bo n3bexxaHne NnoTeHUMaNbHOr0 10XXHOM0 OTKJII0YEHUS KOHTPOJIb BbIBpOCa BeKTopa npu
HN3KOM BXOAHOM Harnpsi>keHuun 3ab10KMpoBaH, CM. onucaHne NpuHUmMna n3MepeHus B
pa3pene s> «4.5 YacToTa — MPUHUWN U3MepeHunsa». BNOKNPOBKa MOHWXKXEHHOIO
Hanps»xeHuns cpabaTbiBaeT BbICTpee, 4eM n3MepeHue Bbibpoca BeKTOpa.

OTkntoYeHme npu Boibpoce BekTopa 6nokupyeTcs obpbIBOM (ha3bl, no3ToMy cboin TH

(HanpuMep, n3-3a HeMCNpPaBHOrO NPeaoXPaHNTESIS) HE Bbi3blBaeT OLUIMOGOYHOrO
OTKJIIOYEHUS.

MpuHUMN n3MepeHns KOHTPOJA BbIbpoca BeKTopa

FreqProtection_Z03

Puc. 45: kBuBasieHTHas LUerb CUHXPOHHOIro reHepartopa, rnapasiesbHoro 3J1eKTPOCETH.
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\b
CeTb / Harp_

FeHepaTop

FreqProtection_Z04

Puc. 46: BeKTopbl Harps>XxeHus B rnapasisiesibHov paboTe C 3/1eKTPOCETLIO.

Yron cMmeuleHns poTtopa Mexay CTaTOPOM U POTOPOM 3aBUCUT OT MOMEHTa
MexXaHN4YeCcKoro BpalleHuns reHepartopa. MexaHn4yeckas MOLLHOCTb Basla

C6aﬂaHCVIDOBaHa C MOLLHOCTbIO NMUTatoLen 2J1EKTPOCETN, NO3TOMY NMoAOEPXKMNBAETCHA
NMOCTOAHHAA CMHXPOHHaA CKOPOCTb.

FregProtection_Z05

Puc. 47: 2kBuBasneHTHas Lenb rnpu cboe 3/1eKTPoCceTH.

B cny4yae cbos anekTpoceTu nan aBTOMaTUYECKOro NOBTOPHOIO BKJIIOYEHUA FreHepaTop
BHE3amnHo nojaeT 04eHb BbICOKYIO Harpy3ky notpebutens. Yron cMelleHms potopa
MHOIMOKpPaTHO yMeHblUaeTcs, U BekTop V1 nimeHseT HanpasneHune (V1').
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Harp_
feHepaTOp

FregProtection_Z06

Puc. 48: BekTopbl HanpsixxeHus rnpu cboe 3/71eKTPoCeTH

CKa4. BEKT Hanps»x

u(t)

FreqProtection_Z07

At ~ penbTa hun

Puc. 49: Bbibpoc BEKTOpa HarnpsaxeHus.

Kak rnokasaHo Ha cxeme HaI'IpH)KeHVIFI/BpeMeHI/I, 3Ha4dYeHune Hanpsa>xeHna MOMeHTaJibHO

N3MEHSAEeTCH, N MeHAeTCA hba30BOe NOJIOXKEHME. DTO Ha3biBaeTCsA ha3om nam Bbibpocom
BeKTopa.

Pene namepseTt Npoao/XKMTENbHOCTb LUMKJIa. HoBoe n3MepeHue HaunHaeTcsa npu
Ka>X[10M MPOX0XXAEHNN Yepes HyJieBoe 3HayeHune. iamepeHHasi Mpoao/KUTENbHOCTb
LUMKN1a BHYyTPEHHE CpaBHMBAETCA C 3TAJIOHHbIM BpEMEHEM. DTO OTKJIOHEHMWe onpenenseT
NPOAO/IKNTENIbHOCTb LMKJIa CUrHasla Hanpsi>xeHus. B cnyyae Bbibpoca BekTOpa,
NnprMBeAEeHHOM Ha PUCYHKE Bbille, MPOX0XAEHNE Yepe3 HyieBoe 3HaYeHMe NPoONUCXoanT
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paHblue nnu no3xxe. ObpasoBasLIeecs OTKJIOHEHME NPOAO/IKUTENIbHOCTU LKA
COOTBETCTBYEeT yrJy Bbibpoca BeKTopa.

Ecnn yron Bb|6poca BEKTOpPa npesBblilLaeT 3agaHHOE 3Ha4YeHne, pene HeMmenJsieHHOo
OTKJIIO4HaeTCA.

OTkNtoYeHne npu Boibpoce BekTopa 6nokupyeTcs B ciyyae obpbiBa 04HOW U
HeCKOJIbKUX ha3 namepeHuns

Hanpsa>xeHuA.

MpuHumnel pabotei

dneMeHT BbIbpoCa BEKTOpPa KOHTpoAupyeT TpexdasHoe Hanps»xeHne UAB, UBC n UCA.
Ecnn oka)eTcs, 4TO BCe TPU Pa3HbIX HaNpsaXXeHUa HUXe KOHKPEeTHOro noporosoro
3Ha4YeHus, To pacyeT YacToTbl ByaeT 3ab10KMpoBaH (MOPOroBoe 3Ha4YEHNE MOXKHO
HaCTpPOUTbL, CM. pa3fen o NpuHUMNax n3MepeHus 5> «4.5 YacToTa — npuHLMN
N3MEpPEHUNS»).

B cooTBETCTBMN C PEXUMOM KOHTPOJISE HaCTOThbl, 3a4aHHbIM B MeHIo [MnaHup_ ycTp_]
(«f[x] . Pexx_» = «aenbTa hu»), oueHnBaeMble pa3Hble Hanps>XeHUs CpaBHUBATCS C
3a[aHHbIM NMOPOroBbIM 3Ha4YeHMEM BbIBpOCa BEKTOpPa.

Ecnn B 3aBUCUMOCTU OT HaCTp0I7IKI/I MnapaMeTpoB BO BCeX TpeX, B ABYX UJN B ofHOW ase
Bbl6p0C BEKTOpPa npesBbillaeT YCTaBKy, a KOMaHAbI 6J'IOKI/IpOBKI/I 4aCTOTHOIro Moayns
OTCYTCTBYIOT, HEMENJIEHHO MNMOoAaeTCHA aBapVII7IHbII7| CrHan N KoOMaHOa OTKJII0OYeHUA.

f[1]...[n]: penbTa n

FregProtection_Y01

f=f[1]...[n]

CM_ anarpammy: Bnok-ku

@ (CTyneHb He OTKJIlO4EHa 1 HET aKTUBHbIX CUFHanoB 6J10KMPOBKN)

CuctNap
TH .
Mnanup_ycTp AenbTa hu - peXxxum
. ofdHa hasa
Pexx_ nBe asbl
nensTa u Tpw asbl
i i
I I
e R ]
' V
UAB f.
o nenbTa u
UBC pacueT nenbTa pu | A&TbTa T f. Tpes_penbTa ¢m
UCA | f. Tpes_
CuctlMap
TH .
U 6ok f
————— g &
T f.Bnk no U<
g
-« f. OTkN_ penbTa cpvl@
10ms f.OTkn
[ — 14
CM_ anarpammy: Bnokup_ oTkn & f. KomOTkn
G\ (KomaHpa oTklo4eHns oTMeHeHa unmn 6J10KkupoBaHa. ) 15a
J
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4 SneMeHTbI 3alnThbl
4.5 f — yactoTa [810/U, 78, 81R]

BBopa B 3KCnsiyaTaumio: noBbilLeHHanA yacrtoTa [f>]
TecTupyemsbii 06 bEKT
Bce HacTpanBaeMble CTyMNeHM 3alMTbl OT MOBbILIEHNS YaCTOThI.
Heobxoanmbie cpencrea
* ICTOYHUK Tpexda3HOoro Hanps>XeHns C peryjnpyeMon 4actoTon u
* Tanmep.
Mpouenypa: npoBepka rMnoporoBbiX 3HaYEHUMN

e YBenmnymBanTe H4aCTOTYy A0 TeX nop, rnoka He 6y,£|,eT aKTMBMpoOBaH
COOTBGTCTByIOLLI,I/II;I 3J1EMEHT 3alllnNThbl HaCTOThlI.

e 3anuuwunTe 3Ha4YeHMe YacToThl U
e OTK/IIOYUTE TECTOBOE HaMNps>XKeHUe.
Mpouenypa: NpoBepkKa 3aAePXKKN OTKIHOHEHNS
* YCTaHOBMTE HOMUHAJIbHYIO YaCTOTY TECTOBOr0 HaMNpsXXeHUs n

* Tenepb Npou3sBeanTe CKAYOK HYaCTOThbl ([0 3HAYEHUA aKTMBALUKN) U 3anyCcTuTe
Tanmep. IamepbTe BpemMsa OTKJIIOYEHUS Ha BbIXOAHbIX KOHTaKTax pene.

V3mepeHune nopora oTrycKaHus

YMeHbLUanTe nsMepsaemMyto BEANYNHY 00 3Ha4YeHnsa meHee 99,95 % oT 3HavyeHus
oTknto4eHns (0,05 % oT HOMMHaNbHOM YacToThl fn). Mpn JOCTMXKEHUN 3HAYEHUS,
paBHOro 99,95 % oT 3Ha4vYeHus, Heobxogumoro anga oTkaydeHusa (nam 0,05 % fn), pene
OO0JKHO nNepenTn B UCXOLHOE MOoNoXKeHue.

Pe3ynbTaT yCcrneLHov npoBepKu

JonycTuMble OTKJIOHEHUA N AO0MYCKN NMEIOTCA B TEXHNYECKNX OaHHbIX (II=|> «TOYHOCTb
3aWMNTHbIX 3JIEMEHTOB»).

BBop B 3KCnJsiyaTaumio: NOHM)KeHHan YactoTa [f<]

0na Bcex HAaCTPOEHHbIX 3JIEMEHTOB 3aLNThl OT NOHUXXEHUA 4YaCTOThbl 3TY NMPOBEPKY
MnpPoBOAAT aHaNIOrM4YHO NpoBepKe 3allTbl OT NOBbILLEHWNA YaCTOThI (c ncnonbsoBaHueM
COOTBETCTBYOLWNX BEJINYHNH MOHWXXEHHON YacCTOThl).

MpuMnTe K CBEefeHuo crefytolme pasnnins:

* [1n5 NpoBEpKM YCTAaBOK YAacTOTy HE0H6X0AMMO yBeNMYMBaTh [0 TEX Mop, NOKa He
O6yneT aKkTMBMPOBAH 3alMTHbIA 3/1EMEHT.

o [1ns onpefpesieHnsa nopora oTrnycKaHMA naMepsaemMas BesmdmHa AOJIKHa
yBEeNM4MBaTbCA A0 TeX Mnop, noka oHa He npesbicuT 100,05 % oT 3Ha4vYeHuUs,
Heobxoaumoro onsa otkaodeHus (unm 0,05 % fn). Mo fOCTMXKEHUN 3HAYEHUS,
paBHoro 100,05% oT 3Ha4yeHus, Heobxoanmoro oasa oTkatoveHus (unm 0,05% fn),
pesie 0O/MHKHO NEPENTN B UICXOOHOE COCTOSAHME.
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4.5.8

4.5.9

202

Beopa B 3kcnanyaTauuio: df/dt — ckopocTb U3MEeHEeHMA 4acTOoThbl
(ROCOF)

TecTupyembii 06 bEKT

Bce cTyneHu 3almnTbl 4acTOThl, KOTOPbLIE 3aNpPOrpaMMMPOBaHbl C NCMOJIb30BaHMNEM
napameTpa df/dt.

Heobxoanmbie cpencrea
* ICTOYHUK Tpexda3HOro HaNps>XeHUs n

* [eHepaToOp 4acTOTbl, CNOCOBHbIN FreHepnpoBaTb N N3MEPATb JIMHENHOE N3MEHEHMne
4aCTOTbl C 3a4aHHON KPYTU3HOMN.

Mpoueaypa: NpoBepKa rnoporoBbIX 3Ha4eHn

® ﬂpop,omKalhTe yBeJZIN4NBaTb CKOPOCTb N3MeHEHNA HYaCTOTbl A0 TeX MNop, NokKa He
6y,D,eT aKTBMNpPOBaH COOTBGTCTByiOLLI,I/II?I 3/1eMEeHT 3allUThbl.

e 3anuwunTe 3Ha4YeHne CKOPOCTUN U3MEHEHNS YacTOThl.
Mpouenypa: NpoBepka 3a4EPXKKU OTKIHOHEHNSA
* YCTaHOBUTE HOMUHAJIbHYIO 4YaCTOTY TECTOBOIO HampsXXeHuns.
* Tenepb npounseeguTe bbicTpoe (CKavkoobpasHOe) N3MEHEHME YaCTOThI,
npeBblLLlaloLLee yCTaHOBNEHHOE 3HavyeHue B 1,5 pa3a (NpuMMep: Npy yCTaHOBIEHHOM

3Ha4vYeHuMn 2 'u/C N3MeHsANTe YacToTy CO CKOPOCTbIO 3 u/c).

* N3amepbTe BpeMsi OTKJIIOHYEHUS HA BbIXOAHbIX KOHTakTax pene. CpaBHUTE
N3MepeHHoe BPEMS OTKJ/IIOYEHUS C 3aaHHbIM BPEMEHEM OTKJTIOYEHMS.

Pe3ynbTaT ycrneLHow npoBepku

JonycTuMblie OTKJIOHEHUA/OOMYCKN N KO(PPULNEHTBI NajeHUs UMEIOTCH B TEXHNYECKNX
naHHbiX (> «TOYHOCTb 3aLLMTHBIX 31EMEHTOB>).

Beop B akcnnyataumio: f< un -df/dt — noHn>xeHHana yacToTta M
ROCOF

TecTupyembii 06bEKT

Bce cTyneHu 3anTbl YaCcTOThl, KOTOPbIE 3aMPOrPaMMNPOBaHbI C UCMOJIb30BAaHUEM
napameTpoB f< n -df/dt.

Heobxoanmsie cpeacTBa
* /ICTOYHUK TpexgasHOoro HamnpsXKeHns u

e [eHepaTop YaCTOTbl, CNOCOOHbLIA rEHEPMPOBATb N U3MEPATb JIMHENHOE U3MEHEHNE
4aCTOTbI C 3a4aHHON KPYTU3HOWN.

lMpouegypa: ripoBepKa rnoporoBbIX 3Ha4YeHUN
e [opanTe Ha YCTPOMNCTBO HOMUHAJIbHOE HaMNpPs>XeHNe N HOMUHaNbLHYIO YacToTy.

e YMEHbLUNTE YaCTOTY HMXKE YCTaBKn f< u
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4 SneMeHTbI 3alnThbl
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* Tenepb NponsBeanTe CKaykoobpasHoe n3MeHeHNe 4YacToTbl, KOTOPOE MeHbLUe
YCTAaHOBJ/IEHHOr 0 3HaYeHus (Hanpumep, Npu yCTaHOBJIEHHOM 3HadveHun -0,8 u/c
N3MEHSNTE YacTOoTy CO CKOPOCTbto -1 u/c). Mocne OKOHYaHUS BPEMEHW 3a4eP>KKM
OTKJIIOYEHUS OOJIKHO MPOU30NTU OTKJIOYEHME pene.

Pe3ynbTaT ycrneLHov npoBepKu

JonycTumble OTKJIOHEHUA/O0NYCKUN N KO3 PULMEHTBI NaAEHNA UMEIOTCA B TEXHNYECKNX
naHHbIX (<> «To4HOCTb 3aLUNTHbIX 3/1eMEeHTOB»).

Beop B akcnnyatauumio: f> u df/dt — noBbilueHHana yacToTta u ROCOF
TecTupyembii 06beKT

Bce cTyneHu 3alnTbl YacTOThl, KOTOPbIE 3aNpPOrpaMMMPOBaHbl C UCMOJIb30BAHMEM
napameTpos f> un df/dt.

Heobxoaunmele cpencTsa
* NCcTOYHUK Tpexda3HOro Hanps»xeHus n

e [eHepaTop YaCTOThbl, CNOCOOHbLIN FrEHEPMPOBATb N U3MEPATb JIMHENHOE U3MEHEHNE
4aCTOTbl C 3a4aHHON KPYTU3HOMN.

lMpouenypa: NpoBepKa NMOpPoroBbiX 3HaYEHNN
e [lopanTe Ha YCTPONCTBO HOMUHAJIbHOE HaNpPs)XeHNe N HOMUHaNbHYIO YacToTy.
* YBeNMYbTE YacTOTy Bbllle YyCTaBku f> n
* Tenepb NnpounsBegnTe ckavykoobpasHoe N3MeHeHne 4acToThbl, KOTopoe BbosbLue
YCTaHOBJIEHHOr0 3Ha4YeHus (Hanpumep, Npu ycTaHOBIEHHOM 3Ha4veHun 0,8 Mu/c
N3MeHANTe 4YaCTOoTy CO CKOpPOCTbto 1 'u/c). Mocne oKoHYaHUS BPEMEHMN 3a4EPXKKN
OTKJIIOYEHUNS LOJIKHO MPON30ONTK OTKJIIOHEHNE pene.

Pe3ynbTaT ycrniewHow npoBepKu

[onycTMble OTKIOHEHNS/A0MYCKN N KOIDPULMEHTbI NALEHNA UMEKTCS B TEXHUYECKNX
naHHbIX (> «ToYHOCTb 3aMUTHBLIX N1EMEHTOB>).

Beopa B akcnnyaTtauuio: f< u DF/DT — noHM)XeHHana yactota u DF/DT
TecTupyemsbii 06 bEKT

Bce cTyneHun 3amnThbl 4aCTOThl, KOTOPbIE 3aMporpaMMnUpPOBaHbI C NCMOJIb30BAHNEM
napameTpoB f< n Df/Dt.

Heobxoaumele cpeacTsa
* ICTOYHUK Tpexda3HOro Hanps>XeHns u

e ['eHepaTop 4acCTOThl, CrnocobHbIn reHepmnpoBaTb N N3MePATb ornpeaesieHHoe
n3mMmeHeHmne 4acCTtoThl.

Mpouenypa: npoBepka rnoporoBbiX 3HAYEHUM

* MNopaliTe Ha YCTPONCTBO HOMMHAJIbHOE HaMNPSXXEHNEe U HOMUHAJIbHYIO YacToTY:
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4.5.12

4.5.13

204

* YMeHbLUNTE 4YacTOTy HUXKe yCTaBku f< un
* [lpou3BeauTe onpeneneHHoe (CKavykoobpasHoe) n3MeHeHne 4YacToThl, KOTopoe
60oblUe YCTaHOBJIEHHOIr0 3Ha4YeHUs (NpuMep: NpyY yCTaHOBJIEHHOM 3Ha4veHun 0,8
U/C N3MEeHANTE YacToTy CO CKopocCTbio 1 u/c). Pene fo/mKHO HEMELNEHHO
OTKJIIOYNTBLCA.
Pe3ynbTaT yCrieLHOW rnpoBepKu

JonycTuMblie OTKJIOHEHUA/O0MNYCKN N KO3 DULMNEHTBI NageHUs UMEIOTCHA B TEXHUYECKNX
naHHbIX (> «TOYHOCTb 3aLUNTHbLIX 3N1EMEHTOB>).

BBop B akcnnyatauuio: f> u DF/DT — noBbILLeHHaA YacToTa u
DF/DT

TecTupyemsbii 06 bEKT

Bce cTyneHun 3aWmTbl HaCcTOThbl, KOTOPbIE 3aNpPOrpaMMmMpOBaHbl C UCMOJIb30BaHNEM
napameTpos f> n Df/Dt.

Heobxoanmbie cpencrea
* ICTOYHUK Tpexda3HOro Hanps>XeHns u

e ['eHepaTop 4acCTOThl, CrnocobHbIn reHepmnpoBaTb N N3MePATb ornpeaesieHHoe
n3mMeHeHmne 4acCTtoThl.

lMpoueaypa: NpoBepkKa rnoporoBbiX 3HaYEHUI
¢ [opanTe Ha YCTPONCTBO HOMUHaJIbHOE HaMps»XXeHNe N HOMUHAbHYIO YacToTY:
e YBesnmybTe HYacTOTY Bbllle YCTaBku f> un
* [pon3BeaunTe onpeneneHHoe (CKkaykoobpasHoe) N3MeHeHME YaCcTOThl, KOTOpoe
60/blLEe YCTAaHOBJIEHHOIr0 3Ha4YeHUS (MpUMep: NpyU YCTaHOBJIEHHOM 3Ha4veHun 0,8
U/C N3MEeHANTEe YacToTy CO CKopocCTbio 1 u/c). Pene fO/MHKHO HEMELNEHHO
OTKJIIOYNTBLCS.

Pe3ynbTaT ycrneLiHov npoBepKku

LonycTuMble OTKJIOHEHUA/O0MYCKN U KOIPPULIMEHTHI MageHNa UMEeTCA B TEXHUYECKNX
naHHbIX (> «TOYHOCTb 3aLUNTHBIX 31EMEHTOB>).

BBop B aKcnsiyaTauuio: genbta (v — BbIOPOC BeKTOpa Hanpsa>XeHus
TecTupyemsbii 06 bEeKT

Bce cTyneHun 3aWmnTbl HacTOThbl, KOTOPbIE 3aNpOrpaMMmMpPOBaHbl C UCMOJIb30BaHNEM
napameTpa genbTta un (BbiIbpoc BeKTOpa)

Heobxoanmbie cpeacTsa
e TpexdasHblh NICTOYHMK HAaNPS>XXeHWs, KOTOPbIN cnocobeH reHepnpoBaThb
onpenesieHHoe ckaykoobpa3Hoe N3MeHeHMe BEKTOPOB HaNpsXXeHns ((ha30Bbii

coBur).

Mpouenypa: NpoBepka rnoporoBbiX 3HAYEHUM
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4 IneMeHTbI 3alnThbl
4.5 f — yactoTa [810/U, 78, 81R]

¢ Co3panTe BbIbpoC BeKTOopa (CKaykoobpa3HbI), NpeBbIlWaloOWmnin yCTaHOBJIEHHOE
3Ha4veHune B 1,5 pa3a (Npumep: ecnm 3ajaHHOe 3HaYeHne coctasnsgeT 10°,
ncnosbsynTe 15°).

Pe3ynbTaT ycrneLHow npoBepku

JonycTumble OTKJIOHEHUA/O0NYCKU N KOO PULMEHT nageHnsa MMeTCs B TEXHUYECKNX
BaHHbIX (=> «ToYHOCTb 3alUNUTHBIX 31EMEHTOB»).
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4 neMeHTbl 3alnThbl
4.6 V012 — HecMMMeTpus HanpskeHun [47]

4.6 V 012 — HecuMMeTpusa Hanps>xeHuu [47]
B MeHI0 NnaHMpoBaHNA YCTPONCTBA MOXXHO HAaCTpouTb Moayab «U 012» ana KoHTpons
MOBbILLUEHHOI0 NN MOHMXEHHOIro Da30BOro HaNpPsXXeHUs MoNOXKNTENLHON
nocnenoBaTeNbHOCTU WJIN MOBbILWEHHOr0 ha30BOro HarnpsXXeHnsa oTpuLaTesbHON
nocnenoBaTesibHOoCTU. PaboTa faHHOro MOAysiIs OCHOBaHa Ha Tpexda3HOM Hanps >XeHUu.
Moaynb nogaeT aBapuUnHbIA CUrHAN NPU NPEBLILLEHUN YCTaBKN. Moay b BbIMOAHUT
OTKJIl0OYEeHNE, eCIn N3MEepPEHHbIE 3Ha4YeHNA ByAyT NOCTOSAHHO COXPaHATbLCA B T@YEeHMe
BpPEMEHN 3a4epP>KKU.
B 3TOoM cny4dae ByaeT oTCnexXmBaTbCa HanNps>KeHne oTpulaTesibHOM
nocnepoBaTenbHOCTU (a3 (HacTporka [MnaHunp_ ycTp_ 1 »U 012 . Pex.» = «U 2>»),
noporosoe 3Ha4veHue [Mapam_ 3awmnTbl / Habop x / U-3awy_/ U 012[n]] «U 2>» MOXHO
KOMBUHUPOBaTb C AOMNOJIHUTESIbHLIM MPOLLEeHTHBIM KputepueMm «%(UB/UA)»
(obbeonHeHme nornyeckom yHkunen «M») ona npenoTepalleHns ownbo4yHoro

OTKJIIOHEHUNA B CNyHae HEQOCTATO4YHOIo HanpsaxeHmsa B cucremMme MONOXKUTENbHON
nocnenoBaTesIbHOCTN.

ANSI 47 — KOHTpOJ/Ib (ha30BOH CUCTEMbI OTpULATEJSIbHOMU MOC/1eA0BaTe/IbHOCTH
STOT BapuaHT NMPUMEHEeHNs HacTpanBaeTCa crefyowmm obpasom:

e [MnaHnp_ycTtp_1»U 012 . Pexx.« = «U 2>»
BapuaHThI:

e [Napam_3awmnThl / Habop 1...4 / U-3aw_/ U 012[x]] «%(UB/UA)» = HacTpownka ans
onpeneneHns HECUMMETPUN TOKOB, Bbipa>KEHHas B MPOLIEHTaX.

Monaynb BbINOJIHAET OTKJIIOYEHUe, eC/in NpeBbllleHa yCcTaBka «U 2>» N

KO3 PULUMEHT ha30BOro HaNPsSXKXEHNSA NOJIOXKUTESIbHON NOCNefoBaTeNbHOCTU «%
(UB/UA)» (N0 UcTe4eHN BpEMEHN 3aePXKKU «t»).

ANSI 59U1 — noBbiLLeHHOe HanpsikeHne B (pa30BON CUCTEMeE MOJIOKUTEe/IbHON
nocsnepoBaresIbHOCTH

oT0T BapMaHT NpMMeHeHNA HaCTpaunBaeTCAa csieayrounm 06pa30M:

e [MnanHup_yctp_ ] «U 012 . Pex.» = «U 1>»

ANSI 27U1 — noHn>XeHHoe Halnpsa>XXeHue B (hpa30BON CUCTEME NOJIOXKNUTEJIbHON
nocsenoBaTesIbHOCTH

3TOT BapuaHT NMpUMeHeHNs HacTpanBaeTCcs cieayomm obpasom:

e [MnanHup_yctp ] «U 012 . Pex.« = «U 1<»

DYHKLNOHAJIbHbI€ BO3SMOXHOCTH
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U 012[1]...[n]

4 SneMeHTbl 3alUnThbl

4.6 V012 — HecmMmMeTpusa Hanps>keHun [47]

NPSU Y01

U012 = U 012[1]...[n]

uo12.
N3mep. cxem KOHTP.

HeakT_

CM_ avarpammy: Biok-ku

i
|

@ (CTyneHb He OTKJ/Ilo4eHa 1 HET aKTUBHbIX CUFHanoB 6/10KMPOBKN)

0]
UA MnaHunp_ycTp_
nno Uo012.
UB Pex.
PUNbTP U1<
uc Ul>
U2>
]
- ———————— QU |
| =~
I—A—-I-L—JZ ——————— @] I :
[ B
|
YYYY
(0]
[ voiz.
i Uil>
i Uo012. U 012
| Uil< U2>
1
; o I
1
i 0]
1
1
L ono i
! uo012.
- pnneTp L4 | %(UB/UA)
i}

U012 = U 012[1]...[n]

uo12.
%(UB/UA)

aKT_

HeakT_

CM_ gnarpammy:

U 012 . TpeB_ O
14

U 012 . OTkn
15

Q BJIOKMp_ OTKA
KomaHAa oTKJIlo4eHns oTMeHeHa unu 610kmMposaHa.

Puc. 50: MpuHuun pabotel Mmoayis «U 012 ».

4.6.1

nocinenoBaTeJsZibHOCTM

TecTupyemsbii 06 bEKT

U 012 . KomOTKA
15a

BBopg B 3KCMJlyaTauMio: 3aLiuTa No Hanps>keHuio obpaTHOM

MpoBepKa 3/1EMEHTOB 3aLMTbl MO HaMpPs>XXeHUto 06paTHOM NoC/ief0BaATENLHOCTH
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4 SneMeHTbl 3alnThbl

4.6 V012 — HecMMMeTpus HanpshkeHun [47]

208

Heobxoaunmeie cpeacTsa
* VICTOYHUK Tpexda3HOro nepeMeHHOro Toka
* Tanmep g5 n3MepeHns BPpeEMEHN OTKJII0YEHUS
* BonbT™meTp
lpoBepka 3Ha4YeHUVi OTK/o4YEeHUA (npumep)
YCTaHOBUTE U3MEPEHHYIO BEJIMYMNHY Hanps>XKeHnsa oTpuLaTesibHON NocenoBaTeIbHOCTHU
yepenoBaHua a3 TaknuM obpasoM, 4Tobbl oHa bbina paBHa 0,5 Vn. YcTaHoBUTE

3a0epXXKy OTKJo4eHNs 1 C.

Onsa reHepnpoBaHUs HanNpPs>XeHUs € oTpuuaTeNbHOM NociefoBaTes/IbHOCTbIO
YyepenoBaHMA a3 NoMeHANTe MecTaMn NPOBOAHUKN (ha3 UB 1 Uc.

lMpoBepbTe 3a4EPXKKY OTKJIIOYEHUS

3anycTuTe TarMep 1 pe3kKo N3MeHuTe (BKIYNTE) Hanps>XeHne, cocTasadawwee 1,5 ot
3HaYEHUA OTKOYEHUSA. VI3MepbTe 3a4ep)KKy OTKIIIOYEHUS.

Pe3ynbTaT ycrneLiHov npoBepku
N3MepeHHble YCTaBKMUN 3a4ePXXKW OTKJIIOYEHUSA LOJIKHbI COOTBETCTBOBATh AAHHbIM,

YKa3aHHbIM B CMNCKe HacTpoek. [lonyCTuMble OTKSIOHEHUA U OO0MYCKN yKa3aHbl B
TEXHNYECKUX OaHHbIX.
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4.7

4 IneMeHTbI 3alnThbl

4.7 CnHX — NpoBepKa CMHXPOHU3auun [25]

CuHX — npoBepKa CUHXpoHu3auum [25]

DYHKLMIO MPOBEPKM CUHXPOHM3ALUN MOXHO 060ATK C MOMOLLbIO BHELLHMX NCTOYHMKOB.
B 3ToM cnyyae nepepn 3aMblKaHMEM BbIK/OYATENS CUHXPOHM3aLMIO AO/KHBI 06ecneynTb
npoYnMe CUHXPOHU3NPYOLLME CUCTEMBI!

lMepBble TP N3MEPUTESIbHbIX BXOAa MaaTbl nU3MepeHusa Hanps>xeHus (VL1/VL1-L2, VL2/
VL2-L3, VL3/VL3-L1) Ha3BaHbl/0OTMeY€eHbI B 3JIeMeHTe MPOBEPKN CUHXPOHU3ALUN KaK
HaNpPS>XXeHUSA WKHbI (3TO TakXXe OTHOCUTCA K YCTPOMCTBaM, obecnevymBaroLLnM 3aLLUnTy
reHepaTtopa). HeTBepPThIN N3MEPUTESIbHbLIN BXO4, MaaTbl n3MepeHusa Hanps>xeHns (VX)
Ha3BaH /OTMeYeH KaK JIMHENHOE Hanps>XeHne (3TO TakXXe OTHOCUTCS K YCTPOMCTBaM,
obecneynBaloLMM 3alWMTy reHepaTopa). B meHto [MapameTpsl 30HbI/lTepenaya
Hanps>xeHunsA/U cCMHX] HYy>KHO 3adaTb, C Kakon ha3om ByneT CpaBHMBATLCA YETBEPTLIN
N3MEPUTESIbHbIN BXOA,.

MNMpoBepKka CUHXPOHU3MaA

PyHKUNSA «CUHX» NpefHa3HavYeHa AJ1S BapMaHTOB NPMMEHEHUs, rae AMHUS umeeT
OBYXCTOPOHHME NCTOYHUKN NUTaHMS. DYHKLMNA MPOBEPKN CUHXPOHU3ALLIUK NO3BOISET
NPOBEPSTb BENIMYNHY HAMPsSHXKEHWs, pasHULY Yr10B U 4acTOT (YaCTOTY CKOJIb)XXEHMs)
MexXay LWWUHOM N NuHnen. Ecnn dyHKUMS NPOBEPKM HaNpsXKeHUs BKJIlOYEHa, OHa
No3BOJISET CIeAnTb 3a ornepaumeint 3amMmblKaHUs BPYYHYI0, aBTOMATUYECKN U U Tak, U
TakK 04HOBPEMEHHO. 3Ta PYHKUNSA MOXKET BblTb OTMEHEHa onpeneneHHbIMK YCI0BUSIMUA
3KCnAyaTaumMm NMHUER LWNHBLI U MOXXET BbiTb 06oiaeHa C MOMOLLbIO BHELLHEro
NCTOYHUKA.

Pa3HocTb norteHuunanos AV

lMepBbIM ycsioBUeM N4 NapasiielbHOro BKJIKOYEHUSA OBYX 3JIEKTPUYECKUX CUCTEM
ABJIAETCA TO, YTO NX BEKTOPbI HAaNpPs>XeHns MMelT OAVNHAKOBYIO BEJINYMHY. DTO MOXeT
KOHTPOIMPOBaTbLCA C MOMOLLbIO reHepaTopa AVR.

I

[

(o] .
SynchronCheck_z01

Pa3HoCTb YacToT (YacToTa cKoJsib)XXeHusa) AF

BTOpbLIM yC/10BMEM MapaniesibHOro CoefHeHNs ABYX 3NeKTPUYECKNX CUCTEM ABJIAETCS
NPUBAN3NTENBHO OAMHAKOBAsA BEJIMYMHA UX YACTOT. DTO MOXET KOHTPOIMPOBATLCA C
MOMOLLIbIO PerynsiTopa CKOPoCTW reHepaTopa.
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4 neMeHTbl 3alnThbl
4.7 CNHX — NpoBepKa CMHXPOHM3auum [25]

LLIH UA NnHuna UA

SynchronCheck_Z02

Ecnn yacToTa reHepaTopa fBus He paBHa YacToTe ceTu fLine, Mexxay 4acToTamMun AByX
cUcTeM NMeeT MeCTO 4YacToTa CKonbXeHus AF, pasHas |fBus — fLine|.

I —
st ﬂU | | ﬂu ﬂU nU
—
Puc. 51: KpnBas Harps>xeHus.
B(t) JInHunsa
B(t) lWnHa
B(t)

AB(t)

t— Ei

Puc. 52: Kpuas HaripsxeHus C yBeJINYeHHbIM pa3peLleHUeM.
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4 SneMeHTbI 3alnThbl

4.7 CnHX — NpoBepKa CMHXPOHU3auun [25]
YrnoBsas pa3sHOCTb, MJIN Pa3sHOCTb ¢pas

Jaxke ecnn 4acToTbl 06eMx CUCTEM SBNISIOTCA COBEPLUEHHO MOAEHTUYHBIMU, KaK NPaBuo,
NPUCYTCTBYET pPa3HuMLA Yr/I0OB BEKTOPOB HaMps>XeHus.

LLIH UA NnHna UA

SynchronCheck_Z05

B MOMEHT CMHXPOHM3aLUNK, pa3HuLa YrioB ABYX CUCTEM A0JIKHA O6biTb 6/IN3KONM K HY IO,
MOCKOJIbKY, B MPOTUBHOM CJly4ae NMPOUCXOAAT HeXXenaTesibHble NPOopPbIBbl HArpy3Ku.
TeopeTnyecku yrjiosas pasHuLa MOXKeT BbiTb CBeAeHa K HYJII0 C MOMOLLbIO Moaayn
KOPOTKUX MMMYJIbCOB perynsatopamMm ckopocTu. MNMpu napanaesbHOM coeanHEHUN
reHepaTOpPOB C CETbIO CUHXPOHM3aLNA TpebyeTcs Kak MOXKHO CKopee, N03TOoMY 06bI4HO
nonyckaeTcst HebonblUas pasHMLA YacToT. B Takux ciydasx yrioBas pa3HOCTb He
MOCTOSAHHA, HO N3MEHSAETCH C 4YaCTOTOW CKoNb>XeHusa AF.

Yu4nTbiBas BpeMs 3aMblKaHUSA BbIKJ1l0YaTeNs, BbIBO BbiNyCKatloLWero nMmnynbca
3aMblKaHNA MOXHO PaCCHYNTaTb TaKNM o6pa30M, 4TOObl 3aMblKaHMeE BbIK/OYaTENSA
nponcxoanno TO4YHO B TO BpeMsA, KOorga obe cucTtembl HaxoaATCS B yFﬂOBOIZ
CornaCoBaHHOCTMW.

B OCHOBHOM MpUMeEHSATCS criefylowme npasuia:

B cnyyanx, korga 3aencTBoBaHbl 60/blUME MAacChl BPaLLEHUS, pa3HMLUA YacToT
(CKOMIbXXeHMe YacToThl) ABYX CUCTEM A0/KHA BbITb 6/1M3Ka K HYJ1t0 B CBSI3W C OYEHb
BbICOKMMU NMPOPbIBAMU HArpy3kKn B MOMEHT 3aMblKaHWS BblkJloYaTeNs. MNpu MeHbLUIMX
MaccCax BpalleHns pa3HMLA YacToT MeXxay CUCTeMaMM MOXET ObiTb BbILLE.

DTy NPOBEPKY CUHXPOHM3ALUN HEBO3MOXKHO NCMO/Ib30BaTb AJ1 ABYX HaMpPSXKEHUN,
KOTOpble CABUHYTbI Ha (OUKCUPOBAHHbIN Yros (HanpuMep, 13-3a TOro, YTO OHM
N3MepPSTCA Ha ABYX CTOpoHax 6J104HOrO TpaHcdopMaTopa reHepaTopa).

Pe>XuMbli CHUHXPOHHU3aUNUN

Monynb MPOBEPKN CUHXPOHMU3ALIMK CNocobeH NpoBEPUTb CUHXPOHU3ALMIO ABYX
3/IEKTPUYECKMX CUCTEM (MEXAY CUCTEMAaMMN) NN MEXIY FreHEPaTOPOM U 3NEeKTPUYECKON
cuctemon. ns napasnesnbHOro CoeAVHeHNs ABYX 3JIEKTPUYECKUX CUCTEM HYacToTa,
Hanps>XeHne N pa3oBbIi Yroa CTaHLUMN O0/HKHbI MOJIHOCTbIO COBMaAaTh CO 3HAYEHUSMN
anekTpoceTu. Mpr CUHXPOHW3ALMN FreHepaTopa C CUCTEMOWN AoMyCcKaeTcs onpenesieHHas
4acToTa CKOJIbXXEHUS B 3aBUCMMOCTM OT pa3Mepa UCMNosib3yeMoro reHepaTopa. lNostomy
HY>KHO Y4YMTbIBaTb MakCMMalbHOE BPEMS 3aMblKaHUS BblkJtovyaTens. MNpu 3agaHHOM
BPEMEHU 3aMblKaHUs MOAYJlb MPOBEPKN CUHXPOHM3ALUN MOXKET PacciMTaTb MOMEHT
CUHXPOHU3ALMN U OCYLLLIECTBUTL NapasiyieslbHoe BbICBOOOX AeHe.
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4 DneMeHTbl 3aWnThI
4.7 CNHX — NpoBepKa CMHXPOHM3auun [25]

lMpn napannesbHOM COeAUHEHNN OBYX CUCTEM Heobxoaumo yﬁe,ﬂ,I/ITbCﬂ, 4TO Bbl6paH
peXXuUM CUHXPOHMU3aLUK MexXxay cncteMamu. MNMapannenbHoe coeguHeHue ABYX CNCTEM B

peXxnMe CMHXPOHM3ALMN FeHepaTopa C CUCTEMON MOXKET NMPUBECTU K CEPbE3HOMY
nospexaeHuto!

MpuHunn pabotbl MOOYNsA NPOBEPKNU CUHXPOHU3ALUMNN (Me>XXQY reHepaTopoM U
CUCTEeMOMH)

CHHX

SynchronCheck Y01

Pex cuHx = lNeHepaTop-CncT

Instanz_Feldparameter_k

AL
®

HL
®

AN
®

TH .
TH coepn
JINH. Hanpsax.
®da3H Hanp
CUHX .
LWH UA o MUWH Hanp aKT WuHa
LU+ UAB ° o o ?|
L+ UB ——J
----------- O~y
LLH UBC ~O--1-4 e
___________ o Makc Hanp HeakT Lwu1Ha
— TL ?|
t-Hanp Heak 0
wwuc o Jin
LH UCA o T J
----------- O
CuHX .
MWH Hanp akT AMHUA
_Tmkns ¥X
CuHX .
Makc Hanp HeakT nMHUA
_D— t-Hanp Heak 0
b
CUHX .
0O6xop ®H

HeakT_

aKT_

CuHx . O6xoa-Bx

HN
®

CuHX .
Pex cuHx

FeHepaTop-CucT

Cuct-Cuct

CuHx . Uiy 3am PLU-Bx

T

| PLI=pa3oMKHyT

t-Makc cuHx KoHTp 0

—

@

CUHX . AKT. TaliM. BbIM. CUHXP.

CuHX . C60 CUHXPOH

Puc. 53: MpuHunn paboTel Moayist «CuHx», «FeHepaTop-CucT».

HacTtponka: [Mapam_ 3awmTel / Habop x / BHyTp_coep-3awy / CuHx / Pexxum / nHTepBanbl]
«Pex cuHx» = «[eHepaTop-CuUCT»

DieMeHT MPOoBEepPKM CUHXPOHU3aUNN N3MepseT TpU pasHbIX HanpsKeHna «VL1», «VL2» u
«VL3» nnm Tpn ANHENHbIX Hanps»xeHnsa «VL1-L2», «VL2-L3» n «VL3-L1» wunHebl
reHepaTtopa. Hanps>xeHue nnHumM Ux nsmepseTcs C MoMoLLbio YeTBepToro Bxoaa
Hanps>XeHns. ECNn BbINOSHAKOTCA BCE YC/I0BUA CUHXPOHU3auum (Hanpumep, AU [pa3Huua
Hanps>xeHnn], AF [HacToTa ckonb>xeHuns]l, n Ag [yrnosas pasHuual HaxooaTcsa B

212
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4 IneMeHTbI 3alnThbl

4.7 CnHX — NpoBepKa CMHXPOHU3auum [25]

A0oNnyCTUMbIX npep,enax), 6y,u,eT rnoAaH curHan, 4to obe cUCTeMBI CUHXPOHHbI. DyHKLUA
pPaclLnpeHHOro aHalnsa yrJjia 3aMblKaHNA YHUTbIBAET BpeMA 3aMblKaHWA BblIK/1KO4YaTE 1A,

MpuHunn pa60TbI MoA4yJiA NPOBEePKN CUHXPOHU3aLUNN (Me)K,qy cucremamm)

CHHX SynchronCheck_Y02
Pex cuHx = Cnct-Cuct

CM_ avarpammy: Bnok-ku

@ (CTyneHb He OTKJII0YEHa U HET aKTUBHbIX CUrHaJ10B 6J10KUPOBKM) &
’_| CUHX . 3aMblK FOTOBO
| Ext. Blocked |
® ¥
CuHX .
ALLIAN
HeakT_
aKT_ &
=1
®
CuHX .
HLUAN
CuHx . CMHXN nepeonpep,
HeaKT_
aKT_ &
®
®
CUHX .
HLUHN -
HeaKT_ &
akT I
® :
CUHX . AKTUB. LUNHA
[&]
CuHX . —
Makc pa3H Hanp — & CuHXx . Mpesbiw pa3HU
Pa3HuUa Hanps>XeHUn: NMHUSA-WNFS —D_ 1 |C
. EC CurHX . MpeBbIW CKIK
CuHX . —
Makc 4acT CKOoMIbX — &
PasHuUa Hanps>KeHUit: NMHUS-LWNFS —D_
L &
o EC CuHx . MpeBbIWw yrna pasH
Makc yrn pasH L | L
PasHuMUa Hanps>KeHU: NMHUS-UNFS & -
"D_ ] ) CurHX . CNC-CUHXPOH
t-Makc BbIA 3aMbIk PL — &
t PacluMpeHHbIN KalbKynAaTop yrna 3aMblkaHus
PLI=pa3oMKHyT I
& (=1
CuHX .
PeXx cuHx L |
Cuct-Cuct (& |
FeHepaTop-Cuct

Puc. 54: MpuHunn pabotbl Mmoayas «CUHXx», «CUcT-CUCT».

HacTponka: [Mapam_ 3awmTel / Habop x / BHyTp_coepn-3awy / CuHx / Pexxum / nHTepsanb]
«Pex cuHXx» = «Cnuct-Cncr»
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4 DneMeHTbl 3aWnThI
4.7 CNHX — NpoBepKa CMHXPOHM3auum [25]

OYHKUNS MPOBEPKM CUHXPOHM3ALNN ABYX CUCTEM aHaNOrmyHa QyHKLMN NPOBEPKUN
CUHXPOHM3ALUUN MeXOy reHepaTopoOM U CUCTEMOWN, 3@ UCKJIIOYEHNEM TOr0, YTO HET
HeobXx04NMOCTUN Y4YNThLIBAaTb BPEMS 3aMblKaHNSA BbIKJlOYATENSA. DNIEMEHT MPOBEPKU
CUHXPOHM3aUUN n3MepseT TpU asHbiX HaNpsKeHnsa «VL1», «VL2» n «VL3» nam Tpu
JIMHENHbIX HanpsxeHns «VL1-L2», «VL2-L3» n «VL3-L1» WwunHbl reHepaTopa.
Hanps>xeHne nuHmnm Ux namepsaeTcsa C NoMOLLbio YeTBEPTOro BXoda HanpsXeHus. Ecnn
BbIMOJIHAOTCS BCE YCNI0BUA CUHXPOHU3auun (Hanpumep, AU [pa3sHunua Hanps>keHuin], AF
[4yacToTa ckonb>xeHuAl, n A [yrnoesas pasHuual HaxoaAaTCsa B 4ONYCTUMbIX npeaenax),
6yneT nodaH curHan, 4to obe CUCTEMbI CUHXPOHHBI.

Ycnosnsa nepeonpeneseHnss NIpoBepKU CUHXPOHU3aLIUN

Cnep,ytou_u/le ycnoBusa, ecJqin BK/ItoO4HeHbl, MOTYT nepeonpenenaTtb q)yHKLI,VIlO MPOBEPKN
CUHXPOHN3auunn.

e ALLIHN = aKTUBHas WMHa — HEaAaKTUBHAS INHNSA
e HLWAJT = HeaKTMBHas WUNMHA — aKTUBHASA IMHUSA
e HUWHJ1 = HeaKTUBHAA WUMHA — HEAKTUBHASA INHUSA

Takxe PyHKUMIO MPOBEPKM CUHXPOHM3ALUN MOXHO 060ATY C MOMOLLbIO BHELLHMX
NCTOYHUKOB.

Mpu nepeonpeneneHnn nnm obxone yHKLUN NPOBEPKN CUHXPOHU3aLMK Nepes
3aMblKaHMEM BblK/Il0YaTENS CUHXPOHM3aLMIO A0KHbBI 06ecneynTb Npoyune
CYHXPOHM3MpPYIOLLNE CUCTEMBI!
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4.8

4 SneMeHTbI 3alUnThbl

4.8 Moaysb NOBTOPHOI0 BKJIIOYEHUSA

Mopaynb NOBTOPHOroO BKJIIOYEHUA

®DYHKUNSA NOBTOPHOI0 NOAKJ/IIOYEHWSA MOC/e OTCOeANHEHUS OT MarnucTpan oCHoBaHa Ha
cnenyLlmnx HopMaTueax ana FepmaHun:

» Technische Anschlussregeln fur die Hochspannung (VDE-AR-N 4120)

* Technische Richtlinie ,,Erzeugungsanlagen am Mittelspannungsnetz”, Richtlinie fir
Anschluss und Parallelbetrieb von Erzeugungsanlagen am Mittelspannungsnetz,
Ausgabe Juni 2008, BDEW Bundesverband der Energie- und Wasserwirtschaft e.V.,
siehe Kap. 3.2.3.2 — Blindleistungs-Unterspannungsschutz Q->&U<

[nsi NpoBEPKN COCTOSIHNA MOBTOPHOIO BKJIOYEHMS MOC/e 0TCOeAMHEHNA OT MarncTpanu
napanniesbHO PYHKLNN OTCOeANHEHNS peasin3oBaHa PYHKLMS MOBTOPHOIO BKJIIOYEHUS.

OCHOBHbIMU KPUTEPUSAMN NOBTOPHOI0 BKJIIOYEHUSA ABJIAIOTCSA HaNps>XeHne ceTu
(nnHenHoe) 1 YacToTa. Hanps>keHue (Mexxga3Hoe) CoO CTOPOHbI MarmcTpasam Ha
pasMblKkaTesie uenn reHepaTopa LOJIKHO MOCTOAHHO N3MepPATbCA.

(DyHKLI,VIFI MOBTOPHOI0 BKJIOYEHUA ABNAETCA €4NHCTBEHHON CUCTEMHON beHKLI,VIGIZ
CUHXPOHN3auUnn oTcoegnHeHNAa OT MarnmcTpaJin n NOBTOPHOIo NoAKA4YeHNA.

DN1eMEeHT MOBTOPHOI0 BKJIIOYEHUSA CBA3AH C PYHKUUAMU BBIKJIIOYEHUNSA, TAaKUMUN KaK
aneMeHT Q->&V< 1 ApyruMu BCTPOEHHLIMU PYHKLNAMUN, HAarnpuMmep, NoHmxeHns/
MOBbILLUEHUNA HaNMpsa>XXeHUs, MOHVKEHNA/NOBbLILLEHUSA YacToThl. [118 3anyCcka NMoBTOPHOro
BKJIIOYEHMA MOXKHO MUCMOJIb30BaTb A0 LWeCTU OTKYaloLWmX 3/1IEMEHTOB, LN poBbie
BXOAHbI€ CUTHabl, Jorndyeckme QyHKUNUN N curHanel cnctemsl cea3nm (SCADA).

[Mocne pa3sMblKaHNA BbIKJIIOYaTENA B obuen Tovyke nogcoegnHeEHNS prHKLI,I/IeIh
oTcoegnHeHMNA OT MarncTpajm noBToOpHOeE BKJIIOYEHUE OO0JIXKHO ObITb BbIMOJIHEHO
BPY4YHYIO.

OnacHOCTb HECMHXPOHHOIO MOBTOPHOIO MOAK/IOYEHUS
®DYHKLNSA NOBTOPHOIO BKJIIOYEHWS HE 3aMeHSsIeT YCTPONCTBO CUHXPOHM3ALUMN.

[Mepen nogknyYeHNeM pasinyHbIX 3neKTpoceTe|7| Heobxoaumo obecnevnTb
CNHXPOHU3aLUNIO.

[Mocne oTcoeanHeHMA OoT MarucTpann mogynem Q->&V< nnm gpyrumm QyHKUUSAMN
BbIKJIIOYEHUS, TakKUMKN Kak V</V<<, V>/>>, f</>, curHan 3anycka NoBTOPHOIro
BKJIIOMEHMSA AN BbIKAOYATENSA CMN0BOM YCTaHOBKU ByaeT 3ab6/10KMpoBaH B Te4eHme
npeaBapuTeNbHO 3a4aHHOr0 MPOMeXyTKa BpeMeH! (3HavyeHne no ymondaHuto — 10
MUHYT). 3TO HY>KHO ANA TOro, 4Tobbl BCe onepaLum NnepekioyeHUs 3aBepLUnNINCh.
ABTOMaTM4YeCKOEe NOBTOPHOE BKJIIOYEHNE He A0JI)KHO UCMONIHATLCA A0 BO3BpalLleHus
HanpPs>XeHWSA U 4acTOoTbl CETU B HOPMabHbIN (KBa3UCTaLMOHApPHbIA) ANWana3oH, T. e. K
AonycTuMbIM NpeaenbHbIM 3Ha4YeHUAM B Te4YeHe 3apaHee YCTaHOBJIEHHOr 0,
n3MeHAeMOoro BpemMeHwu.

Ha3HayeHue yHKLMM MOBTOPHOIO BKOYEHUs — obpaTHoe nogcoeanHeHne
OTKJIIOYEHHOI 0 3HEPreTMYecKoro pecypca, 6esonacHoe ANs 3N1eKTPOCETU.
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Jlornyeckasa cxeMa ocBobo>xgeHuns ANs BbiKloYaTens reHepartopa

Mos.T. coep. WZ Y01
MoBT. coen. = Mo.T. coea.[1]...[n]

BbixogHoe HanpsxeHne
MoBT. coep. .
UM < BbIXOg,
i —&]
MoBT. coeqn. . —D—
Kputepuii "D_ I
OcHOBHblE
Net_CK3 MoBT. coen, . & -
V CKONb3. CP. KOHTP. Ump> pa3 >1
® i} — o
I} — 5]
Mo.T. coen. . —
YCn noBT BKJIOYEHUS .
Pasbep U BHYTpP
Pasbepg UsH OTM &
Oba e
—
MoBT. coen. . L
UsH pa3sbegn_ OTI HK
HeakT_
aKT_ &
MosT. coen. . Pasben UsH OTI |J
BbixogHas 4acrora .
<
MoBT. coepn. .
f<
i &
_f_____+ MoBT. coea. . *
i 3apeprkka 610K. BbIX.
H MoBT. coen. .
l f> 0 t
1 &
i) P
MoBT. coea. . Buixop
Passsizka cetu
0000000 Tpwr NOBT BKJI
: E< > Pa3es3kal >1]
: f> > Pa3Bs3ka2
f< > Pa3Bsizka3
z > Pa3Bsizka4
Q;3>&U< > Pa3Bsi3ka5
B = Pa3Bs3kab
KOHTPOJIb TPAHCHOPMATOPE HAMPAXKEHNS
MoBT. coen. .
OTN c6 np TH
HeakT_
aKT_ ?I
MoBT. coe. . OTM ¢6 np TH-Bx J
CM_ AvarpamMmy: Bnok-ku
@ (CTyneHb He OTKJIl04EHa N HET aKTUBHbIX CUrHaN0B 6JI0KNPOBKK)
MoBT. coen. . NOBTOPHOE BKOYeHMe-Bx
* Tanmep BpeMeHn cTabunnsaymm Hanpsa>XeHns B ceTu (Mo CUrHasly BbICOKOrO YPOBHS Ha

BXO4e TalMep OTKJIYEHUs nepesanyckaeTcs)

Ecnn cpaboTan Bbik/toYaTeb B 06LLEN TOUYKE NOACOEANHEHNS, MOBTOPHOE NOAKAOYEHNE
Heobxoaumo 6yaeT BbINONHUTL BPYYHY0. CrieymanbHan forndyeckas cxema 610KMpoBKY
He TpebyeTcs.
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Ecnu TpebyeTcsi NOBTOPHOE BKJIlOYEHME YCTAaHOBKWN MPOM3BOACTBA IHEPrmn
BblKJllOYaTENIeM FreHepaTopa, TO CO CTOPOHbI MarncTpasnam BbikaovaTens foJKHbl ObiTb
yCTaHOBJ/IEHbI TPAaHCHOPMATOPbI HANPSXKEHUS.

Mepen NOBTOPHLIM MNOAKJIIOYEHNEM CUIOBON YCTaHOBKM nocne cpabaTbiBaHNA QYHKLNN
OTKJIIOYEHUS C pa3MblKaHMEM MpepbIBaTeNs Lenu reHepaTopa onepaTopy ceTu
Heobxoanmo obecrneynTb BbIMOJIHEHNE HEKOTOPLIX YCIOBUA. DTN YCJI0BUSA 3amnycKa
CBfI3aHbl C HE06X0AMMOCTbIO YOeaAnTbCA, YTO 3HAYEHNA CETEBOIr0 HaNpPsXXeHNs 1
4acTOTbl HAXOOATCHA B 4OMNYCTUMOM AMana3oHe. Takylo NpoBepKy MOXHO (Mauv
Heobx0AnUMO) BbINOJHUTL NYTEM NPAMOro N3MEPEHUSA CETEBbLIX HANPSAXKEHUA N/ Nnn C
MOMOLLbIO YOaNIEHHOIr0 CUrHaJsla 3anycka «BHeLWHnn 3anyck n3 obuwen TouYku
MoACOeAVHEHNSA».

[MOCKONIbKY pa3fiMyHbIM OrepaTopam ceTn MoryT I'IOTpe6OBaTbC$| nHOonBmayaJibHble
ycnoBua Os4d NOBTOPHOINO nogkKN4YeHnAa K UX CeTm cpeagHero niam BblICOKOro
Hanpsa>XeHusd, CyuwecTByeT TP BO3MOXHbIX BapuaHTa:

e 1. «Pa3ben U BHyTp» (3anycK No 3aBepLUeHUN NMPOBEPKN Ha OCHOBaHUN
pe3ynbTaToOB N3MEHEHUSA HaMPsS)XeHUs B CeTN);

¢ 2. «Pa3zben UsH OTI» (3anyck Ha OCHOBaHMM BHELLHEro CUrHana 3anycka n3 obuwen
TOYKN NOLACOEONHEHNSA);

¢ 3. «O6a» (ecnm n ycnosme 1, n ycnosme 2 cobnogeHs).

OcBobo>xaeHne HanpsA>XeHUsa C NOMOLLUbIO (CAMOCTOATE/IbHO) N3MEPEHHbIX
3Ha4YeHNN Hanps>KeHns

[aHHbIN cnocob ncnosb3yeTcs, ecan obulas ToYKa NOACOEANHEHNA HAaXOAUTCS Ha
CTOPOHE CpefiHEro HanpsXKeHUs.

Ecnun obuias Tovyka NoaKIYeHUs HaXOANTCS Ha CTOPOHE CpefIHEro HaMps»XeHuns,
YCTPONCTBO MOXET U3MEPSATh JIMHENHOE HAMpsi)KeHne Ha CTOpoHe MarnucTpanu u

onpenensiTb, 1OCTAaTOYHO SIN CTABUIN3NPOBAIOCh HaNPSXKEHNe MarucTpanu ans

NMOBTOPHOI0 NOAK/IOYEHMS.

Mpun ncnonb3oBaHMKM 3TOro MeToda ANa napameTpa [Mapam_ 3awnTbl / Habop x /
BHyTp _coegn-3auwy / MoBT. coea.[n] / Obwme HacTponkun] «UBH pazveq_ OTI1 hpHK» [OJIKHO
ObITb YCTAHOBJIEHO 3HAYEHNE KHEAKT ».

Kpome Toro, ana napametpa [Mapam_ 3awmnThl / Habop x / BHyTp_coea-3awy, / MoBT. coen.

[n] / BoixogHoW NapaM.] «YC/1 NoBT BKIKOYEHMNS» AONXKHO BbiTb YCTAaHOBJIEHO 3Ha4YeHne
«Pa3bep U BHYTp».
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OcBobo>xgeHune Hanpsa>XeHns C NOMOLLUbIO OUCTAHLAOHHOIoO nogKJ1Io4YeHns n3
obuien ToYkKu nogcoeonHEeHUA

[10 BbIMO/IHEHWSA MOBTOPHOIrO BK/OYEHNSA HanpsXKeHne B obLuelr ToYKe rnoacoegnHeHns
OO0JIXKHO 6bITb BOCCTAaHOBJIEHO.

Ecnu obLlas ToYka pacrnosio)keHa Ha BbICOKOBOJIbTHOM YPOBHE, pacCTOsIHME [0 Hee, Kak
npaBuJIo, YBeINYNBAETCS.

NHpopMaLMs 0 TOM, YTO HaMpsi>XeHWe BOCCTAHOBEHO, NMEPeaeTCs NyTEM OTMNPaBKY
Yya/IEHHOIr 0 YNPaBsOLLEr0 CMIrHaMa Ha pachnpenesieHHbIN SHepropecypc.

JaHHbIN crnocod HeobxoaMMo UCMoJib30BaTh, ecin 0bLasd ToYKa nogcoeauHeHus
HaxoOUTCS Ha CTOPOHE BbICOKOIO HampsiXXeHus.

HaHHbIA cnocob ucnonb3lyeTcs, ecnur obllas Tovka NoacoeANHEHUS HAX0AUTCA Ha
CTOPOHE CpefiHero Hamnps>XXeHus.

Ecnn Tpe6yeTC$| 3alyCK NMOBTOPHOIro noakar4eHNA Ha OCHOBaHUW CUIrHaJ1la ygaleHHOro
ynpaBJsieHna n3 obuien To4YkM noacoeanNHeHns, BbINOJHUTE cnepywouine nencreug.

IOna napameTpa [Mapam_ 3awmTel / Habop x / BHyTp_coep-3auw, / MNo.T. coen.[n] / O6wnme
HacTpownku] «UBH pa3bes_OTI1 ¢pHK» OOKHO ObITb YCTAHOBNEHO 3HaYeHne «akT_». C
OAHHOW HAaCTPOMKOM MCMNO0JsIb3yeTCa CMrHasa 0CBOBOXXAEeHNS Hanps>KeHWA 13 obuen To4Yku
noacoeanHeHnsa (HanpuMep, CUrHan Yyepes undpoBom BXon).

Kpome Toro, gnsa napameTtpa [MNapam_ 3awmThl / Habop x / BHyTp_coen-3auy / MoBT. coea.
[n] / BeixogHoW napaM.] «¥Yci noBT BKIKOYEHNS» OOXHO ObiTb YCTAHOBIEHO 3Ha4YeHne
«Pa3ben UsH OTTI»,

bonee TOro, cnepgyetT Ha3Ha4YnNTb CUrHan OUCTaHUMOHHOIO yrnpaBJZieHNA 3alyCKOM AN
napameTpa [Mapam_ 3awnTbl / Habop x / BHyTp _coepn-3aw / MosT. coea.[n] / Obwme
HacTponku] «Pasbveg UsH OT[1».

OcBobo>xaeHne HanpPsIXKeHNs C NOMOLUbIO U3MEPEHHbIX 3Ha4YeHUN Hanps>keHnsa U
AWUCTaHUNWOHHOIO ynpaBJieHUs NoAKJI04YeHUueM U3 obLuen Touykm nogcoeouHeHus

JaHHbIN cnocob MOXXHO MCMOJ/Ib30BAaTh, €CJin 06LLaa ToYKa NoACOoeANHEHUS HAaXoaUuTCs
Ha CTOPOHE BbICOKOIr0 Hamnps>XeHus.

Ecnun obuwas To4ka NoacoeaNHEHUS HaX0AUTCA Ha CTOPOHE BbICOKOIO HanpsXXeHus,
cTaHpapT VDE AR-N 4120 (01/2015) gonyckaeT NoAKAOYEHNE CUI0BON YCTAHOBKMN,
TONbKO ec/in cobnofatoTcs oba crenyoLwmx yCIoBUS: Halndme CUrHana yaaseHHoro
yrnpaBJ/ieHNA 3aNyCKOM M NCMpaBHOE COCTOSHUE NMOOKJIIOYEHHOW K CUJI0OBON YCTaHOBKE
ceTn. Takum obpa3oM, CTaHET AOCTyMNHa nornyeckas onepaumsa «M» BHyTPEHHEro 1
BHELUHEero CUrHanoB, N ee MOXXHO ByaeT BbibpaTb NPy MCMONb30BAaHMN CETU BbICOKOI0
Hanps>XeHus.

Onsa napameTpa [[MapaM_ 3awmnTbl / Habop x / BHYTp_coepn-3auwy / MoBT. coea.[n] / Obwume
HacTponku] «UBH pa3bea_OTI1 pHK» LONKHO OblTb YCTAaHOB/IEHO 3Ha4YeHUe «akT_». C
OAHHOW HaCTPOMKOM MCMNO0JIb3yeTCa CMrHasm 0CBOBOXXAEeHNS Hanps>KeHnA 13 obuen To4Ku
noacoeanHeHus (HanpuMep, CUrHan Yyepes undposom BXxon).
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Kpome Toro, ana napameTtpa [Mapam_ 3awmnThl / Habop x / BHyTp_coea-3awy, / MoBT. coen.
[n] / BoixogHoW NapaM.] «¥Yc/1 noBT BKIKOYEHMNS» OOXKHO ObiTb YCTAHOBJIEHO 3Ha4YeHne
«0ba».

Bonee Toro, cnegyeT Ha3Ha4YMTb CUMHaA AUCTAHLMOHHOIO yrNpaBieHUs 3anyCckom Asis
napameTpa [Mapam_ 3awnTtbl / Habop x / BHYyTp_coepn-3au / MosT. coea.[n] / Obwume
HacTponku] «Pazveg UsH OT[1».

ObLiana Toyka NoAK/NI0O4YEHNS B CUCTEMAX BbICOKOIo Hanps>xeHns

B cooTBeTCcTBUU C VDE-AR-N 4120 noBTOpHOE BKJIIOYEHME pacnpenesieHHOro
JHepropecypca B 3/1eKTPOCETb HE AOMYyCKaeTCs, MOKa He BbIMOJSIHEHbI CliefyoLime
ycnoBus. YacToTa anekTpoceTn AosmxHa bbiTe Mexay 47,5 n 51,5 'y, a Hanpsi>xeHne
LOJDKHO HaxoauTbcsa mexnay 93,5 n 127 kB (ypoBeHb 100 KB) HanpsikeHne n 4acTtoTa
obs13aTeNnbHO A0/HKHbI OCTaBaTbCsA B Npefeniax YCTaHOBMEHHbIX FPaHUL, B TEYEHNE HE
MeHee 5 MUHYT.

Ycnosna NOBTOPHOrO NOAKIOYEHUSA:

Mepen NOBTOPHbLIM MNOAKIIOYEHMEM CUI0BON YCTAaHOBKN Heobxoanmo obecneymnTb
cTabunbHoe Hanps>xeHue ceTu. Mo ctaHpapTy VDE AR-N 4120 HeobxoamMMo Hanunyume
COOTBETCTBYIOLLLEro yaasleHHOro CUrHasia, a TakXKe Hanpsa>XeHna B pacnpenesieHHoM
dHepropecypce.

YcTaHoBuTe ana napametpa [Mapam_ 3awmnTbl / Habop x / BHyTp_coepn-3auy / MoBT. coea.
[n] / BeixogHow napaM.] «¥Yci noBT BKAOYEHUS» 3HaYeHne «Obax». 3apanTe
HeobxoauMblie NapaMeTpbl B MeHto [Mapam_ 3awunTel / Habop x / BHyTp_coepn-3auwy, / MNoBT.
coen.[n] / Ob6Lwine HacTponku].

Ha3HaybTe TpurrepHole (pasbenHSAOLWME) CUrHabl, N0 KOTOPbIM HAa4YMHAETCS BpeMs
BOCCTaHOBJIEHUSA ceTu (nornyvyeckni snemeHT WIN), napameTpam B MeHto [[Napam_
3awmTbl / Tno6_nap_ 3aw,_ x / BHyTp coea-3auw, / MoBT. coen.[n] / Pa3BA3kal.

YcTtaHoBuTe anga napameTpa [[Mapam_ 3awmnTtbl / Habop x / BHYTp_coepn-3auy / MoBT. coen.
[n] / BoixogHowm napaM.] «3agepxka 6J10K. BbiX.» LOCTAaTOYHO OJINTENbHOE BpeEMS
BOCCTaHoOBJIeHUs. [ToBTOpHOE NOAKOYEHME BO3MOXKHO TOJ/IbKO MO UCTEYEHUN BPEMEHN
3Toro TarMepa. LaHHbI TakMep 3anyckaeTcsa Tpurrepamum B MeHto [MapaM_ 3awunThbl /
Fno6_nap_3aw,_x/BHyTp coean-3auw,/ MoBT. coea.[n] / Pa3Ba3kal, ynOMAHYTOM BblILUE
(ecnun oo TOro, Kak UCTevyeT BpeMs TalilMepa, OKaXKeTCs, YTO 3HAYEHNE HAMNPSAXXEHUS NN
YacCTOTbl HAXO0AMTCSA BHE AOMYCTUMOro gmMarnasoHa, TaMep aBTOMaTU4YeCKun
nepesanycTunTcs).

B meHio [Mapam_ 3awmThl / Habop x / BHyTp_coea-3aw / MoBT. coen.[n] / BeixogHon
napaM.] MOXXHO 3a4aTb AMana3oH YaCTOThbl N HaMPSXKeHNs, KOTOPbIA OOJIKEH
CYLLLeCTBOBaTb OJ19 HACTPOMKN MOBTOPHOI0 BKJIIOYEHWS.

3apanTte napamMeTpbl 419 0CBO6OXKAEHNSA HaNPSAXKeHNA A1 MOBTOPHOIr0 BKKOYEHUS, KakK
onucaHo B pasgene 5> «4.8 OcBoboxxAeHVEe HaNPAXKEeHNS C MOMOLLbI0 U3MEPeHHbIX
3HaYeHU Hanps>XeHns N QNCTaHUNOHHOIO yrpaBaeHUs NOAK0YEHNEM 13 06LLen
TOYKM MOACOEOANHEHUNS».

Ecnn B KayecTBe yCnoBUSA 3anyckKa Tpe6y|0Tc;| ycpeaHeHHbIE Hanpa>XeHnsd 3a oaHYy
MWNHYTY, B Ka4eCTBe (camocTosTENbHO) N3MepPEeHHbIX 3Ha4YeHUNn Hanpsa>xeHnsa MOXXHO
NCMnoJib30BaTb CpeaHMNE 3Ha4Ye€HNA HanpaXXeHnda 3 Mmoayna CtatuCtuku.

YcTaHoBuTe ana napametpa [Mapam_ 3awmnTbl / Habop x / BHyTp_coepn-3auy / MoBT. coea.
[n]/ BeixogHo napaM.] «Kputepuvi» 3HadyeHne «V CKoJib3. CP. KOHTP.». 3aganTte
napaMeTpbl 415 0CBOOOXKOEHUS HAMNPSXKEHUS AN1A MOBTOPHOMO BKJIIOYEHNSA, KaK OMMCAHO
B pa3nene => «HacTpoiika pacyeTa cpefHero 3Ha4eHUs Ha OCHOBE HaMPSXKEHNT*».
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ObLiana ToYyka NoAK/NIO4YEeHUa B CUCTEMaX cpegHero Hanpsa>xeHuns

HopmaTume Erzeugungsanlagen am MS-Netz (BDEW, nsgaHue uioHa 2008 r.[2]) FTepMmaHum
pekoMeHAyeT 3aiaTb BPEMEHHYIO 3aepXXKY (HECKO/IbKO MUHYT) MexAay
BOCCTaHOBJIEHNEM HanNps»>XeHUs U NOBTOPHbLIM BKJIIOYEHUEM MOCSIe OTK/YEeHNS
OTCOelMHEeHHOW CUCTEMBbI B pe3ynbTaTe cbos ceTn. ITO HYXKHO AN Toro, 4Tobbl BCe
ornepaumun nepeknoyeHns 3asepwnancek. O6bIYHO 3TO 3aHMMaeT 10 MUHYT. NToBTOpHOEe
BKJIlOMEHMe PD fonyckaeTcs, TOJIbKO eC/in Hanps>XeHne MarncTpanum coctasgnaet >95 %
Un, a 4yacToTa HaxoamMTcsa B AnanasoHe 47,5-50,05 u.

YcTaHoBUTE TpUrrepHble (pasbennHsaoLWme) cMrHaabl B MeHto [Mapam_ 3awunTsl / [106_
nap_3aw,_ x / BHyTp_coegn-3auy / MoBT. coea.[n] / Pa3Ba3kal, N0 KOTOPLIM Ha4YMHaeTCs
BpPeMS BOCCTaHOBJIEHMS CETU (flornyeckunin anemenT UJN).

YcTtaHoBuTe anga napameTpa [Mapam_ 3awmnTtbl / Habop x / BHYTp _coepn-3auy / MoBT. coen.
[n]/ BbixogHon napaM.] «3agepxka 6/10K. BbiX.» [OCTAaTOYHO AJINTESIbHOE BpeMS
BOCCTaHoBNeHUS. [TOBTOPHOE NoAKJIYEeHNE BO3MOXXHO TOJIbKO MO UCTEYEeHUN BpeMeH!
3TOoro Tanmepa. laHHbl TanMep 3anycKaeTca Tpurrepamu B MeHio [Mapam_ 3awnThbl /
Fno6_ nap_3aw,_x/BHyTp coea-3auw, / MoBT. coen.[n] / Pa3Ba3kal, ynOMAHYTOM BblLUE.

B meHto [MNapam_ 3awmnThl / Habop x / BHyTp_coea-3aly / NoBT. coen.[n] / BoixoaHom
napaM.] MOXXHO 3a4aTb AMana3oH YaCcTOThbl N HaMPSXKeHUs, KOTOPbIA OOJIXKEH
CYLLLeCTBOBaTb OJ19 HACTPOMKN NOBTOPHOI0 BKJIIOYEHWS.

3aZlaTe NnapamMeTpbl A1 0CBOBOXKAEHUSA HAMPS)XEHMs, KaK ONncaHo B
COOTBETCTBYHOLMX pa3nenax.
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4.9 PMH — paboTa npun NOHM>XEHHOM Hanps>xeHum [27(t)]

PMH — paboTta npu NnOHM>XeHHOM Hanps>xeHum [27(t)]

CTpemMnTensHoe pa3BuTUe pacnpeaeneHHbix pecypcos (PP), OCHOBaHHbIX Ha
NCMoJIb30BaHUN BO30OHOBISEMbIX UCTOYHUKOB SHEPIr N, TaKNX KakK BeTep, SHeprus
COJIHUA N ApYyrue, USMEHWJI0 3JIeKTPOIHEepPreTudecKyo CUCTEMY N KOHUENUUN ee
ynpaBieHuns, 3alnTbl, U3SMEPEeHNa N CBA3N.

OOHo’ 13 BaXKHbIX 3a4a4 Ansa obecneyeHnsa Baumonenctemsa mexny PP n nokanbHomn
3/IeKTpoaHepreTudeckom cuctemon (JIOC) asngetca nosegeHne PP Bo BpeMs NoMex B
3/IeKTPOIHEPreTU4eCcKom cncteme. bosbLWMHCTBO NOMEX B JIEKTpOCUCTEME
XapaKTepnsyeTcs B OCHOBHOM MepuoandecKknmu crnagamm Hanps>keHusa (nageHmnamm
HaNpPs>XeHns) € pasndHON NPOOO/IKUTESIbBHOCTbIO.

CornacHo Tpa,EI,VILI,VIOHHOI‘;I KoHUeNnuUMn 3anThbl, B CJlyH4ae O04€Hb HU3KOIo 3Ha4YeHnA
Harnpsa>XeHunsa pacnpenenieHHble aHepreTun4eckne pecypchbl 40J/PKHbI KakK MOXXHO 6bICTpee
OTKJIIO4aTbCA OT 3HepFETVI‘-IeCKOI7I cucTemsbl. laHHbIA Noaxon n3-3a HEMPEPbLIBHOIo pocCTa
O0onn pacnpeneneHHbIX NCTOYHNKOB SHEPIM Ha SHEPreTNYECKOM pPbIHKE bonee He
ABNAETCA NnpnemMmnemMbiM. HEKOHTpOJ'II/IpyeMbIe OTKJIIOYEHWNS 3HAYNTESIbHON YacTun
SJIEKTPO3HEPIrN BO BpeEMA NOMEX B 3HepFeTVI‘-IeCKOIZ CNCTeEME yrpoxairT CTabunnbHOCTK
SHEProcncTemsbl.

Ha ocHoBe Nogob6HbIX MPUMEPOB, MHOINE 3JIEKTPOSHEPreTUYECKME KOMMNAHNN 1
rocynapCTBEHHbIE KOMMYHaJIbHbIE NPeANPUATUSA BbINYCTUAN CTaHAAPThI
B3aMMOOENCTBMSA, KOTOPbIe BKOYaOT B cebs BO3MOXKHOCTb paboThl Mpu NMOHU>KEHHOM
Hanps>eHuun (PMNH) Bo Bpemsa nomex B JIOC.

Y10 umeHHo nogpasymesaeTtcs nog PIH?

PMH He pa3pelwaeT oTAeNATL/OTKAOYaTb PP OT SHepreTn4eckon cncTtemMbl TOJIbKO M3-3a
BO3HMKHOBEHUSA Mepnogndeckmnx nageHnin HanpsKeHns. 3To AO/DKHbI YYUTbIBaTb
3aWmnTHbIe pesnie U 610KK yrnpaBaeHus.

BmMecCTo 3Toro, Npm Taknux HapyLeHMsSX pacnpeneneHHbIn pecypc A0/HKeH bbiTb B
COCTOSIHUM NPOAOC/IKNTL paboTy B cooTBeTCTBUN C Npodunem PIMH. CornacHo HopmaMm
0N pa3HbIX CTPaH U IOKabHbIX ceTen, napaMeTpbl npodunaa PINH 9BAS0TCA 04eHb
CXOXXMMWN. HO OHW MOryT pa3any4yaTbCs B AeTansax.

C nomouubto PIMH noBbiwaeTca cTabuabHOCTb CUCTEMbI B CUTYaLMAX, KOrAa BKag
pacnpeneneHHbIX pecypcoB B ee paboTy Hanbonee Heobxoamm. C poCcTOM [0n
pacnpenesieHHbIX pecypCcoB B CUCTeMax 3N1eKTpocHab)xeHna BaxHOCTb PMH 6yneTt
pacTu.

Ha ocHoBaHMM YNOMSHYTbIX Bbille TexHn4eckux TpebosaHuin beina paspabotaHa
3aWwmnTHaa pyHkuma LVRT gna yctponcts MRU4, oxBaTbiBatoLwan npohuan
(Bo3MOXKHOCTK) LVRT, onpefeneHHbIe BO BCEX COOTBETCTBYIOLLUX HALLMOHAJIbHbIX U
MeCTHbIX CTaHOapTaxX B3aMMOAeNCTBUSA SHEPrOCUCTEM.

Ha pucyHke Huxe npmeoanTcs noapobHas nHpopMaumns o ctaHgapTax LVRT, NpuUHATBIX
B pa3HbiX CTpaHax. ObpaTnTe BHMMaHMeE, YTO CTaHAAPThl U, CNefoBaTeNIbHO, KOAbI
SHEProCcnCTEM B HEKOTOPLIX CTPaHaX HaXo4aTCA B CTaguun pa3paboTku.
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4 neMeHTbl 3alnThbl

4.9 PMNH — paboTa npu NOHU>XEHHOM Hanpsh>xeHunmn [27(t)]
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ONvTeNnbHOCTb KOPOTKOro 3aMblKaHus [C]

LVRT_Z01

Puc. 55: CtaHgapTbl PIH; uctouyHuk: eBWK Bd. 60 (2008 r.), Ne 4. ABTOpPbI: ANM/IOMUPOBaHHbIV
nHxeHep Tomac Cmosika, 4. T. H. Kapa-XaviHUy Bek, ueHTp cepTugpukaumu FGH e.V., MaHrevim, a
TakXXe AnJIoMnpoBaHHbIVi nHxxeHep (FH) MaTtuac bap4, Enercon GmbH, Aypux.
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dnekTpoceTeBon kKogekc (BennkobputaHus)
E-on (FepmaHuns)

Vattenfall, VDN (F'epmaHuns)

TF 3.2.5, TF 3.2.6 (OaHwns)

HOMEP 3AKA3A 1.2.3 (MUcnaHwus)

Awea (CLUA) n Aeso (KaHapga)

Hydro-Quebec (Kanaga)

MpuHunn paéotsl PIMH

C TOYKW 3peHMnsa onepaTopoB sHepreTnyecknux cuctem npocdunes LVRT onpepenseT
napamMeTpbl HaNps>XeHns, KOTOPbIM A0JIXKEH COOTBETCTBOBAaTb pacnpeneeHHbIn
JHepropecypc, NOAKJ/OYEHHbIN K ceTu, 4ToBbl MPoAo/KMTb paboTy B c/ilydae nageHus
Hanps>XeHus.

OTKI0YEeHME pacnpeneneHHoro SHepreTNYeCcKoro pecypca oT ceTn fonycKaeTcs,
TOJILKO eCNn Hanps>KeHne B Touke obliero noakatoyeHns ynageT Hxe rpaHuubl LVRT.
MNHaye roBops, 3awmTHas dyHkumns LVRT obecneynBaeT 3aBUCSALLNA OT BPEMEHU
KOHTPOJ1b HAaNps>XeHns B COOTBETCTBUM C NpegonpeneneHHbIMn napaMmeTpamm
Hanps>XeHus.

OYHKLNSA KOHTPOJIA Hanps>XeHNs C BPEMEHHOW 3aBUCUMOCTLIO 3aNyCKaeTCs, KakK TONbKO
Hanps>XeHne B To4Ke obLLero NoakKIlYEHNA ONYCTUTCS HUXKE HaYvyalbHOro YPOBHS
[Mapam_ 3awmTel / Habop 1...4 / BHyTp_coen-3awy / LVRT[x] / MapameTpsl PMH]
«Unyck<».
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4 IneMeHTbI 3alnThbl

4.9 PMH — paboTa npu NOHMXXEHHOM Hanps>XeHum [27(t)]

PaboTa pyHKuMKM LVRT npekpalwiaeTcs, Kak TONbKO HanpsXXeHne nNpeBbICUT YPOBEHb
BOCCTaHOBJIeHNA Hanps>XxeHus [Mapam_ 3awnTtbl / Habop 1...4 / BHyTp _coean-3auy /
LVRT[x] / MapameTpbl PMH] «UBoccTaH<».

ABTOMaTH4YecKoe NoBTOpPHOe BKJIloYeHue ynpasasemon PIrH

Kak y»>e rosopunocs, uenbto LVRT aBnaeTca coxpaHeHne noakoveHuns
pacnpeneneHHoOro pecypca K ceTu B cly4ae nepmoamnyeckoro nafeHus Harnpsa xxeHus.
Onsa cboeB B 9N1EKTPNYECKON SHEPrOCUCTEME, KOTOPbLIE UCMOJIb3YIOT PYHKLUIO
aBTOMaTNYECKOro NOBTOPHOI0 BK/OYEHUS AN KOOPAUHALMM C 3alMTON OT KOPOTKOIro
3aMbIKaHWS, TAKOW KaK 3aWmMTa OT M3bbITOYHOro ToKa Wian oucTaHUMOHHAsA 3almTa,
npegnosiaraeTcs, 4TO B TEYEHME OQHOr0 Nepuoga BpeMeHu, KOTOPbIN onpenenseTcs
3afaHHbIM BpeMeHeM MpoCcTos A/ aBTOMAaTUYEeCKOro nNoBTOPHOM0 BKJOHEHNSA U
BpemeHeM cpabaTbiBaHMA 3alLMTHOrO pesie, BO3HMKaeT 6bosee ogHOro nageHus
Hanps>XeHud. NMNageHna Hanpsa>XXeHNd, KOTopble Bbl3BaHbl BpeMeHeM NpocTosa AsA
aBTOMAaTUYECKOro NOBTOPHOIO BK/OYEHUS, HE SBNAIOTCS NOCTOSAHHbIMU. TaknM obpa3om,
3aWNTHOE YCTPONCTBO OO/HKHO OBHapyXUTb NageHns HanpsaXXeHns, CBA3aHHbIE C
aBTOMATUYECKNM MOBTOPHbLIM BKJIlOYEHMEM, N aKTUBUPOBATb KOMaHObl OTKJIIOYEHUSA B
TOM C/ly4vae, eCc/in Hanps>XXeHue najaeT HMUXXKe YCTaHOBJIEHHOro napamMeTpa, Uin, Koraa
BCe MapamMeTpM30BaHHbIE MOMbITKN aBTOMaTUYE€CKOr0 NMOBTOPHOI0 BKJIOYEHUSA He Bbln
ycneLwHbIMN.

Ha pucyHKe Hu>Xe noka3aHo OTKJIOHEHUE Hanps»XeHUs, BbI3BaHHOE ABYMS HeyOda4YHbIMU
nonbiITKaM aBTOMaTN4YE€CKOIro MNOBTOPHOI0 BKJIIOYEHUA.

CornacHo HeKOTOPLIM 3/1IEKTPOCETEBLIM CTaHA4apTaM, Ana obecnedyeHnsa paboTebl BO
BPEMS HECKOJIbKUX BPEMEHHLIX NaAeHUI HaNpPs)XeHsa Nogpsaa cnegyet obecneynTsb
pacnpefeneHHylo reHepaunio 3Heprmn, HO B CJly4ae YCTOMYMBOIro OTKas3a ceTu
reHepaTopbl MOryT BbITb HE3aME[INTENbHO OTKJOYEHbI OT SHEPrOCUCTEMBI. ITO MOXKHO
6e3 TpyAa peann3oBaTb C MOMOLLbIO KOMNOHeHTa «LVRT ¢ AlB» pyHKUUM 3aunTbl LVRT.

V/Vn (pu) 1. Cbon
n{pu — — YCKOpeHWe npw BKJIIOYEHNIN Ha KOPOTKOE 3aMblKaHne ___ YCKOpeHMe npu BK/IOYEHUIM Ha KOPOTKOE 3aMbll

case="
——

Mpepen 2

0.3

BpeMsa 3anasfnbBaHua AMNB, cTaHgapTHoe: 0.3s-2s
CTaHpapTHoe BpeMs oTko4YeHus: 0.1s-10s
Bpemsa 3anasabiBaHusa AlNB, ctaHgapTHoe: 155 - 20 s
cTaHpaapTHoe BpeMs oTkaoYeHns: 0.1s-10s

LVRT_Z02

T T T
0 0.15 0 0,15 1,00 0 1,00 t[s]

Puc. 56: KpuBas HaripsxxeHUs BO BPeEMS ABYX HEYAAYHbIX MOMbITOK aBTOMaTM4e€CKoro rnoBTOPHOro
BKJIlOYEHUSA; NCTOYHUK: Technische Richtlinie, Erzeugungsanlagen am Mittelspannungsnetz, Ausgabe
Juni 2008, BDEW Bundesverband der Energie- und Wasserwirtschaft e.V. (cTp. 89.).

OnucaHune pabortel pyHkumnn LVRT

Moaynb «LVRT» npefHa3HavYeH Ons pacnpeneseHHon reHepaumm pecypcoB, KoTopble
paboTatoT napannenbHo ceTu. OH KOHTPOIMPYET aBapUNHbIe HapyLUEHUSA HaMPsaXXeHnsa B
cucTemMe, CpaBHMBasA UX C HacTpameBaeMbIMU NPOPUNAMU HANPSAXKEHUSA, KOTOpPbIe
3anycKaloTCa, Korga Hanps)xeHue B cucteMe najaeT HU>XXKe HacTpanBaemMoro
Ha4yaNIbHOro 3HavYeHusa «Unyck<».

Cpa3sy nocne 3anycka moaysb «LVRT» nocnenoBaTesibHO KOHTPONMPYET Hanps>XeHne B
cucTeMe N onpenenseT, Bbille NN HUXKEe OTKJIOHEHUE Hanps)XeHUs No CpaBHEHUIo C
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4 3nemMeHTbl 3aMnThI
4.9 PMH — paboTa npu NOHU>XEHHOM Hanpsh>xeHumn [27(t)]

Tekywmnm npodusemM Hanps>KeHusa. CUrHan oTKIIHYEeHN akTUBUPYETCHA TOJIbKO TOraa,
Korfga OTKJ/IOHEeHWe Hanpsi>XeHue BbIXOOUT N3 30HbI «[TpoaosiKeHne pa60Tb|>> n
JocTuraeT 30Hbl «OTKIII0YEHME».

UBoccTaH<

V/Vn (pu)

0,500 1,000 1,500 2,000 2,500

<-$-> V[x](t[x]) = ycTaHOBOYHbIE TOYKM KPUBOM

! t [s]

LVRT_Z03

Puc. 57: Obnactb npoRo/mkeHuss paboTbl U 06/1aCTb OTK/IHOYEHUS.
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Moaynb «LVRT» CHOBa nepengeT B PeXUM 0XXNAAHUSA, KaK TOJIbKO Hanps>XeHne B ceTu
BOCCTaHOBUTCHA, TO €CTb MOAHUMETCA BblLLE 3a4aHHOI0 HaNpsi>XeHnss BOCCTaHOBJIEHUS
«UBoccTaH<».

Ynpasnaemas pyHkumnsa LVRT ¢ aBToMaTn4eCKMUM MNOBTOPHbIM BKJIlOYEeHUEM

Ecnn Heobxoammo, 4Tobbl pyHKUMa PMH npogosmkana paboTy No BpemMsa aBTOMaTUYECKNX
MOBTOPHbLIX BKAOYEHWUI, TO Ans NnapameTpa [Mapam_ 3awmTel / Habop 1...4 / BHyTp_coen-
3aw, / LVRT[x] / Obwume HacTponkun] «LVRT c AllB» cnenyeT 3a4aTb 3HAaYEHME «aKT_».

Ons KoHTpona cobbiTuin paboThl NPY MOHNXKEHHOM HaNPS>XXeHUN BO BpeMS NOBTOPHOIr 0O
BKJIIOMEHMSA C/leayeT HacTpPOUTb ANa TanMepa HabnwoaeHns [Mapam_ 3awmnTsl / Habop 1...
4 [ BHyTp_coep-3auwy / LVRT[x] / Obwune HacTporkun] «t-LVRT» 3Ha4YeHne, paBHOe Uiun
bonbLiee, 4eM NOJIHOE BpeMS OCYLLECTBIEHUS HECKOJIbKMX MOMbITOK aBTOMaTUY€CKOro
MOBTOPHOIO BKJIOYEHMSA. KpoMe TOro, Hy>XHO 3aaTb YUCNO0 pa3peLlleHHbIX 3K3eMMNISpoB
PMH, koTopoe 06bI4HO PaBHO YMCY NOMbITOK aBTOMaTUYECKOrO MOBTOPHOMO BKJIOYEHUS.
dakTnyeckn pabota hyHkLmMn LVRT ByaeT KOHTPOAMPOBaThCS, YTO MO3BOANT
Npono/HKNTL paboTy Npu NpeABapuUTesNbHO 3afaHHbIX MapamMmeTpax Hanps>xeHus LVRT.
Mo focTmxeHun 3agaHHoro Yncna coboitunm LVRT [MapaM_ 3awmnTtbl / Habop 1...4 /
BHyTp_coepn-3awy / LVRT[x] / Obwme HacTponkun] «Koam.nag.Harnp, noc.KOT.MPOU.OTK.»
hYHKLUMA KoHTpona LVRT onpenenut, 4To obHapy>XeHHbIn cbon B cucteme saBasieTcs
YCTONYMBbLIM OTKA30M, MPOUrHOPUPYET NapaMeTpbl Npohuasa HanpsSXXeHUs 1 MCHOBEHHO
nonacT KoMaHAy OTKJ4YeHUs, 4Tobbl 0TCeYb pacnpenesieHHbI pecypc oT
SHEpProcucTeMmsl.
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LVRT

4 IneMeHTbI 3alnThbl

4.9 PMH — paboTa npu NOHWXEHHOM Hanps>keHuun [27(t)]

LVRT_YO1

LVRT = LVRT[1]...[n]

CM_ anarpammy: Bnok-ku

@ (CTyneHb He OTKJ/Il0YeHa 1 HET aKTUBHbIX CUrHanoB 6/10KMPOBKN)

=1

LVRT .
‘ S PeX<_ curH_
1-p OTKN
J nob 2
3-¢p OTKN
LVRT . TONbKO 2
N3mep. cxem KOHTP. & Py
HeakT_ ._qi
aKT_ 1 |
& LVRT . Tpes
MnaHnp_ycTp_ — = 14
LVRT . 1 |
Pex_
LVRT .
Pex_ n3m_ &
ncn
®dasH Hanp
NvH_ Hanp_
LVRT . Tpes A
] )
LVRT . KH .
Kputepui Unyck< LVRT . Tpes_ cb.B@
OCHOBHble KH .
WcT_ CK3 UBoccTaH< LVRT . Tpes_ .C
UA | [0) 1T — ) @
| T -
= I
[&] LVRT . OTKn ¢b.A
20
LVRT . —
LVRT c AMB & LVRT . OTkn Q).B@
HeakT_ ——
aKT_ — [&] LVRT . OTkn ¢.C @
L

CM_ gnarpammy:

A

[«

LVRT .
t
t 0
—

LVRT . OTkn
15

LVRT . UpeT t-LVRT

Kon nan Hanp B t-LVRT

>+
>R

n<N

LVRT . KomOTKn

O BAoKuUp_ 0TKA
KomaHAaa OTK/04EHMs OTMeHeHa uan 610KMpoBaHa.

Obwume ykaszaHmsa No NPUMEHEeHUIo U HacTpoike pyHkuum PITH

[]

15a

Kpome npoyero, meHw LVRT Bka4aeT B cebsa nepeqyncsieHHble gasee napaMmeTpbi.

¢ C noMowbto NnapameTpa [Mapam_ 3awmnTel / Habop 1...4 / BHyTp_coen-3auy, /
LVRT[x] / MapameTpsbl PMH] «Unyck<» pyHKuna LVRT BkaovaeTca (3anyckaeTcs).

e C noMowbio napameTpa [Mapam_ 3awmnTsl / Habop 1...4 / BHyTp_coen-3auy, /
LVRT[x] / NapameTpsbl PMH] «UBoccTaH<» pyHKuna LVRT onpenenset MOMeHT
3aBepLUEHNSA aBapUNHOIo HapyLLUEHUS.
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4 neMeHTbl 3alnThbl

4.9 PMH — paboTa npu NOHU>XEHHOM Hanpsh>xeHumn [27(t)]

e ObpaTnTe BHUMaHME, YTO 3HaYeHne «UBOCCTaH<» [OJIXKHO ObITh BbilLe 3HaYeHUA
«Unyck<». B npoTBHOM clydae BHYTpPeHHASA hyHKLUNS NPOBEPKU nNpaBaononobus
YCTaHOBUT 3HavyeHne napameTpa «UBoccTaH<» KakK 103% OT 3HavYeHUsa «Unyck<».

* [Mapam_ 3awunTbl / Habop 1...4 / BHyTp_coepn-3auy / LVRT[x] / MapameTpsbl PIMH]
«V(tk)», «tk» — yCcTaBKU ANna HacTponku npocunsa LVRT.

Ocobbie yka3zaHus 1o ripuMeHeHNo U HacTpovike npogunis LVRT

e Bo MHOrux cnyvasax gnsa cosganumsa npoguns LVRT TpebytoTca He BCe AOCTYMHblE
yCTaBKW.

* B cnyvae, ecnin He BCe MMetoLLMecs napaMeTpbl UCMONb3YOTCA, AN
Hencnosib30BaHHbIE NapaMeTPbl MOXKHO YCTAaHOBUTb B TO )Ke 3HAYeHUe, YTo 1
nocnenHni napameTp.

* BblbupaTb yCTaBKM cneflyeT C/ieBa HaMpaBo, a HavyaslbHas HAaCTpoika BpeMeHu t=0

(«tk+1»>«tk»).
¢ YCTaBKU HanpsXXeHns cnenyeT BbibnpaTb no Bo3pacTatowen («V(tk+1)»>«V(tk)»).

* 3Ha4veHue Hanps>XeHuna gnga nocsieaHero NCnoJib30BaHHOr 0 napamMeTpa A0JIKHO
6bITb 60bLIE NCXOOHOIrO Hanps>xeHnd. B npoTUBHOM cny4ae 3Ha4vyeHune
Hanps>XeHnsA BOCCTaHOBNIEeHNA «UBoCcCTaH<» 6y,£l,eT BHYTPEHHUMWU CpenCcTBaMn
N3MEHEHO Ha MaKCMMaJlbHOE 3aaHHOE 3Ha4YeHNE HalpAaAXXeHNA.

Kak npaBusio, 3aBoAcKas HacTponka npodunsa LVRTNO ymond4aHuio NnpeaBapuTebHO
yCTaHaB/MBaeTCHA Ha OCHOBE KPUBOWM TuNa | U3 HEMeLKOro 3/IeKTPOCeTeBOro Koaekca
(Technische Richtlinie «<Erzeugungsanlagen am Mittelspannungsnetz — Richtlinie flr
Anschluss und Parallelbetrieb von Erzeugungsanlagen am Mittelspannungsnetz», nioHb
2008 r., BDEW, bepsivH).

3T0 0TO6PaXKeHO Ha CNEeAYIOLLEM PUCYHKE.

Default Voltage Profile (Germany Grid Code: BDEW-Type )
120
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V(t1)=0
ti=0

1.0 0-0.5 0,0 0,5 1,0 1,5 2,0 2,5 3,0
Bpems [c]

Puc. 58: lNpoguas LVRT no ymondaHuto (BDEW, Tun 1).
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4.10

4 SneMeHTbI 3alUnThbl
4.10 3aBMCMMOE BbIKJIIOYEHME (yaoaneHHoe)
3aBucuMoe BbiKJIlOUeHue (ypaneHHoe)

ITOT MOAY/Ib aKTUBUPYET PEXMM 3aBUCUMOI0 OTKJIIOYEHUSA (BbIMOJIHEHNE BHELLHUX
KOMaH[ OTKJIlo4YeHUs).

Moumep npumMeHeHus

HeckonbKo pacnpeaeneHHbIX UCTOYHUKOB MUTAOT CEeTb, MapasisIeNIbHYI0 3/1IeKTpoceTw,
yepes obLyto Touky npucoeguHeHus (PCC).

3alWmMTHOE persie 31eKTPOCEeTN YCTaHaBIMBAETCSA B TOYKe obLLero coegmHeHus. 3To
MOXKeT 6bITb ANCTAHLUMOHHOE 3alMTHOE peJsie, 3allMiiatollee NCXOASLLYI0 JINHUIO
nepenauym.

HonycTtum, nponsowien c6oin BbIXOAHON NMHUN Nepenayn @.

MNMonayva pacnpenesneHHbIX SHEPropecypcoB Mo NCXOAsILLEN MMHUN Nepeaayn
npekpalliaeTcs.

Tenepb B CeTb He NMoaaeTcs BbipabaTbiBaeMas 371eKTPO3IHEPrus.

Monynb «3aBMCUMMOE OTKJIlo4YeHMe» obecrnevymBaeT BO3MOXHOCTb NnepeaaTbh KOMaHay
OTKJII0YEHUS C 3aLLNTHOro YCTPONCTBA 3JIEKTPOCETUN Ha pacnpelieneHHbIn SHepropecypc.

CurHan oTKJIO4YEeHNA pesie CeTeBOW 3alnThl (B 0bLLen To4yke npucoeamnHenns) byoet
nepepnaH 4yepes LundpoBbie BXOAbl Ha MOAY/IN «3aBUCUMOE OTKJIIOYEHMNE» 3aLLMTHbIX
YCTPOWCTB pacnpeaesieHHbIX SHEPropecypCcoB, PacnoIOXKEHHbIX HMXKE MO uenu .

MuTatowme pacnpenesieHHbIe S3HEPropecypChbl NEPexBaTAT KOMaHAy OTKJIIOYEHUS, 1
COOTBETCTBYIOLLME NUCTOYHUKN NUTAHMS BYAyT OTKJIIOYEHbI OT 3/1eKTpoceTn ©. PelleHune
0 BbIKJIOYEHMN 3aLLNTHOIrO YCTPOMCTBA 3JIEKTPOCETU Bbile B CETU NepexBaTbiBaeTCs.

MRU4-3.6-RU-MAN MRU4 227



4 3neMeHTbl 3anThbl
4.10 3aBMCMMOE BbIKJIHOYEHME (yAaneHHoe)

BXOA

umnd_

3aBUCUMOE OTKJIlDYEeHue

3aBucuMMoe OoTKJIlo4YeHue

©
O

BXOA,

3aBMcuMoe OTKJIloYeHue

ExtTrip_Z01

ExtTrip_Y02

Cm_ anarpammy: Bnok-ku

@ (CTyneHb He OTKJIlOYEHa U HET aKTUBHbIX CUrHaNoB 6J10KUPOBKY)

3aBucumoe oTkJoYeHne . OTkI-Bx

3aBucnmoe oTko4eHne . Tpes_-Bx

3aBrCUMOE OTKJIIOHEHNE .
Tpes_ -
HeT NpucB_ &

3aBucMMoe oTKJlo4eHne . Tpes_ @

L&

1..n_Cnnc_ Ha3H_

3aBNCUMOE OTKJIIOHEHNE .
OTkn

HeT NpucBe_

3aBucumoe oTkYeHne . OTKA

1..n_Cnnc_ Ha3H_

Cm_ anarpammy: BAokup_ oTKn

15

@ (KoMaHaa OTK/lYeHUs OTMeHeHa uamn 610KMpoBaHa. )

4.10.1 Bsop B 3KcnayaTaum

TecTupyemsbii 06 bEKT

& 3aBrCUMOe OTKJloYeHre . KoMOTKA @
4 a

10: 3aBUCUMOE BbIKJIlOYUEHUe

lMpoBepKa MoAyns 3aBUCMMOIO BbIKJIIOYEHUSA (yp,aneHHoe)

Heobxoanmbie cpencrea

228
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4 IneMeHTbI 3alnThbl

4.10 3aBMCMMOE BbIKJIIOYEHME (yaoaneHHoe)
3aBucuT oT cnocoba NpMeHeHns
OnuncaHne npouenypsl
CmopenupyinTte paboTy OTKIOYEHNS 3aBUCMMOIO BbIK/lOYEHWS (aBAaPUNHbBINA CUMHa,
OTKJIto4YeHne, 61OKMPOBKaA M T. M.) NyTEM BKJIIOYEHUSA (BbIKJIIOYEHNSA) NOAAYN NMMYJIbCOB
Ha undpoBble BXoabl.

Pe3ynbTaT ycrneLiHov rnpoBepku

Bce BHeLIHWEe aBapuUiiHble CUTHasbl, BHELLIHNE KOMaHbl OTKJIIOYEHUS U BHELUHNE
6,T0KMPOBKIN MPaBUIbHO Pacro3HatoTcs 1 06pabaTbiBalOTCA YCTPONCTBOM.
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4 neMeHTbl 3alnThbl
4.11 BHW3al, — BHELWHAA 3amMTa

4.11 BHw3aLw, — BHELWWHAA 3almTa

Bce 4 cTtyneHu BHelwHen 3awwmTbl BHw3aw([1] ... BHWw3aw[4] uMeloT naAeHTUYHYIo

CTPYKTYPY.
MyTem NpuMeHeHnsa MOAY S BHELWHEN 3alnTbl PYHKUWIO 3alWNTbl YCTPONCTBA MOXHO
AOMOJIHNTL cnegyrwwnMmm asieMeHTaMn: KoMaHgaMun OoTKIKO4YeHNnA, aBapVIVIHbIMI/I
CUrHanamm n 610KMPOBKaAMUN BHELLHUX CPEACTB 3alunTbl. YCTPONCTBA, KOTOPbIE He
CHab>XeHbl KOMMYHUKALIMOHHBLIM MHTEPMENCOM, Tak)Xe MOryT NOAKJIO4aTbCSH K CUCTEME
ynpaB/eHuns.

BHw3aw[1]...[n] ExtTrip_YO1

BHw3aw = BHw3aw([1]...[n]

Cwm_ guarpammy: Bnok-ku
@ (CTyneHb He OTKJIl0YEHa U HET aKTUBHbIX CUIHanoB H6J10KUPOBKIK)

BHw3aw, . OTkN-Bx

BHw3aw, . Tpes_-Bx

&
BHW3aLy .
Tpes_ —

HeT MpucB_

BHw3aLy . Tpes

L ¥

1..n_Cnnc_ Ha3H_

BHw3auy, .
OTKn —

HeT MpucB_ & BHw3awy, . OTkA @
1..n_Cnnc_HasH_

CMm_ aunarpammy: Bnokup_ oTkn &
@ (KoMaHAa OTKJ/II0YeHNsi OTMeHeHa v 610KkMpoBaHa. ) BHw3aw, . KomOTKA @

Puc. 59: ®yHKUMOHa/IbHblE BO3ZMOXHOCTU BHLU3al.

* *=@C/QIN CUrHan He Ha3Ha4veH BXoay aBapvn7|Horo ChrHana.

4.11.1 Bsopg B 3KcnayaTauuio: BHewlHAA 3aWimMTa
TecTupyembii 06bEKT
lMpoBepka MoOyns BHELIHEN 3aWUThblI.
Heobxoanmbie cpencrea
3aBucunT oT cnocoba NnpuMeHeHns
OnuncaHune npouenypsl

CmopennpynTe paboTy hyHKLMN BHELLHEN 3aWnThl (aBapUnHbIA CUFHAN, OTK/OYeHNne 1
610KMPOBKY) NyTEM BKOHEHMSA (BbIKJHOYEHMS) NOAAYN UMMYJSIbCOB Ha LM POBbIE BXOAbI.

Bkatouns moaynb: [MnaHup_ ycTp_] «Pex_» = «uUCn», Ha3Ha4vybTe OOCTYMNHbIN LUpPOBON
BX04 A9 rnobanbHbiX NapamMeTpoB cpabaTbiBaHMS N OTKJIOYEHNSA, HaNnpuMep:
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4 SneMeHTbI 3alnThbl

4.11 BHW3alW, — BHELWHAA 3aWunTa

e [Mapam_3awunTtbl / TNo6_ nap_3aw,_/BHw3aw, / BHw3awn]] «Tpes_» = «LIBx CnoTt
X1 . UBx 1»

e [Mapam_ 3awunTtbl / TNo6_ nap_3aw,_/BHw3aw, / BHw3aw[n]] «OTka» = «LUBx CnoT
X1 . UBx 2»

BbinosHUTE TO XKe AJ1s NapaMeTpoB 6J0KNPOBKYK, HanpruMep:

e [Mapam_3awumnTbl / Tno6_ nap_3aw_/BHw3aw, / BHw3aw[n]] «BHbAKk1» = «LBx
Cnot X1 . UBx 3»

Pe3ynbTaT ycrneLHov npoBepku
Bce BHelLHMe aBapuilHble CUFHaJbl, KOMaHAbl OTKJIOYEHUS 1 6JIOKMPOBKYM NPaBUIbHO

pacno3HatoTcs U obpabaTbiBatoTCca ycTponcteoMm MRU4. Kpome Toro, npoBepbTe
COOTBETCTBYOLWME 3anncn B Pernctpatop CobbITUNA.

MRU4-3.6-RU-MAN MRU4 231



4 SneMeHTbl 3alnThbl
4.12 KoHTpO/b

4.12 KoHTposnb

4.12.1 CBF — oTtka3 cunoBoro BbiknovyaTtena [50BF*/62BF]

* = NOCTYMHO TOJIbKO Ha 3alWMTHbIX pefie ¢ QPYHKUNEN N3MePEHUS TOKa.

4.12.1.1 MpuHUUN paboTbl U OCHOBHbIEe 06/1aCTU NPUMEeHeHusA

Moaynb «YPOB» ncnonb3syetcs ans obecneyeHns pe3epBHON 3alLnTbl, eCn
BbIK/lOYaTeb He cpaboTaeT NpaBMIbHO BO BPEMS YCTPaHeHMS c605. DTOT CUrHan
NCNosib3yeTcsa A8 pa3MblKaHUA BbllLeCTOSALWero Bblk/4yaTena (HanpnuMmep, BBO4, WWHbI)
nnbo yepes BbixogHoe pene, nnbo Yepes KaHan ceasu (SCADA).

B 3aBMCMMOCTIN OT 3aKa3aHHOro Tuna yCTpOI7ICTBa CylecCTBYOT pa3JiniHblE CXEMbI
(HeCKONbKO CXxeM) A4 BbISAB/IEHNA OTKa3a CUJI0BOr0 BbIKKOYaTENS.

CxeMbl KOHTpOJA

HacTpowka [Mapam_ 3awmThl / TNo6_nap_ 3aw,_/ KoHTponb / YPOB] «Cxema» nossonseT
BbIOpaTb MeTo4 KOHTPOJIA, KOTOPbIN AOJ/IKEH NCMO0/Ib30BaTbCA OJ19 BbISB/EHWNS O0TKa3a
CWJI0BOrO BblK/lOYaTeNs. [JoCTynHbl cneayowme BapuaHThbl:

¢ «Mon BU» — KOHTPOJIbHLIN TaMep 3anyCckaeTcsa cpa3y nocsie cpabaTbiBaHUS
Moaynsa «YPOB» rno curHany pa3mblkaHus. Pacno3sHaeTcsa 0TKa3s BbliKao4aTensa u
BblAaeTCa CUrHasl, ec/iv B pe3yJsibTaTe aHa/m3a NHONKAaTOPOB MOJI0XKEHUNSA
BbIK/tOYaTeNs 6b110 06HapyY>XKEHO, YTO BbIK/IlOYaTESIb HE PA30MKHYJICA OOJIKHbLIM
obpa3oM B Te4yeHMe 3a4aHHOro BpeMeHNu.

JaHHada cxeMa peKoMeHAyeTCH, eCNi 0TKa3bl BblK/lO4aTeNAa AO/KHbI
PacCno3HaBaTbCA O4€Hb MaJiblX TOKaX Harpyskm mjinm nx otCyTCcTtBun. 3T0 MOXeT
BO3HUKATb MNMpPu BbIABJIEHN NEPEHANpPAXeHNA NJin MOBbILWEHHOM YaCTOTbI OJs
reHepaTtopa, KOTOPbIX HAXOANTCA B pEXNME OXXNOaHNA.

3anyck/BknioyeHmne TaiMepa YPOB

KoHTposbHOe BpeMsa onpefenseTcsa HacTponkon [Mapam_ 3awmTel / Habop 1...4 /
KoHTponb / YPOB] «t-YPOB»: TanMep 3anyckaeTcs cpa3y nocne cpabaTbiBaHUSA MOAY NS
CBF. OTcyeT TarMepa NpoOo/»KUTCS, Aa>ke B C/lydae NOBTOPHOrO nMponagaHnsa CUrHana
Tpurrepa. Ecnn Bpems TanMepa ncteyeT (00 TOro, Kak oH byaeT oCcTaHOBJIEH nocsie
YCMELIHOro pa3MblKaHus BbiKJloYaTend), moayab «YPOB» BblgaeT CUrHaNA pa3MblKaHUA.
ITOT CUMHaN OTKJIIOYEHUNA NCNOIb3yeTCH ANS OTKJIIOYEHMS BbIXOAHOMO BbiKlOYaTeNs
(pe3epBHOro).

Ons npepoTBpaweHns owmnbovyHom akTuBaummn Mmooy ns «YPOB» KOHTponbHOe BpeMs «t-
YPOB» pon>XHO 6bITb 60/bLLE CyMMbI C/IEAYIOWNX 3HAYEHN:
[ * Bpemsa paboTbl 3alLMTHOrO pene

* + BPEMS 3aMblKaHUSA N OTKJIIOYEHNS BbIK/1lOYaTENA (CM. TexHn4Yeckmne gaHHble,
npenoctaB/ieHHbIE N3rOTOBUTEIEM BblKJItOYaTeNs);

* + BpeMs crnafa (ToKa nav MHOAWKaTOPbI MOJIOXKEHUS)
* + 3aMnac HagEeXXHOCTW.
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4 SneMeHTbl 3alnThbl
4.12 KOHTpOJ1b

OctaHoBKa Tamepa CBF

OTcyeT TanMepa «t-YPOB» ocTaHaB/MBaeTCsA Npu 0bHapy>XeHUN pa3MblKaHNS
BblK/t04aTeNs. B 3aBUCMMOCTM OT KOHTPOJIbHOW CXeMbil ( «4,12.1.1 Cxembl
KOHTPONA») OTCHET TalMepa OCTaHaB/IMBAETCA, €CIM TOK ynaAeT HUXXe NOporoBoro
3HaAYeHUNA NN CUTHasbl MONOXKEHUS MOKaXKyT Pa30MKHYTOE MoJIOXKEHME BbIKJloYaTens,
VAN MpK CoOYeTaHUM 3TUX ABYX CobbiTni. Moaynb «YPOB» ocTaeTca B COCTOSAHMMN
OTKJIOHEHNS OO0 TeX Mop, Moka He NponageT CUrHaa Tpurrepa (BepHeTCsa B COCTOSIHME
rOTOBHOCTN).

CocTtosasHunsa

Moaynb «YPOB» nepeksito4aeTCs B COCTOAHNE OTKJ/IOHEHNSA, €C/IN CUrHasbl OTKa3
CWJIOBOIO BbIKJIOYaTENS MNO-NMPEXHEMY aKTUBHbI U BbI/10 yCrewHo obHapy>XeHo
pPa3oOMKHYTOE NOJIOXKeHNEe aBapUINHOro BbiKaO4YaTeNs.

B cnyyae nponagaHus curHanos cpabaTbiBaHMs Moayb «YPOB» nepekntoyaeTcs
obpaTHO B COCTOSIHNE OXXMOAHUS (COCTOAHME FOTOBHOCTN).

BbnokupoBka (3aMbliKaHue)

CurHan 6JJ0KNPOBKU BblAaeTCs 0OAHOBPEMEHHO C curHasioM CBF (oTkntoyeHus). CurHan
6/IOKNPOBKN ABNAETCSA MOCTOSAHHBLIM. DTOT CUMHa A0JIXKEH ObiTh MOATBEPXAEH C
MOMOLLIbIO YeN0BEKO-MALLUUHHOIO MHTepdeNca.

ITOT CUrHaM MOXKEeT MUCMOoJ1b30BaTbCA A4 6J'IOKI/IpOBKVI BbIKJT1lO4HaTeNA OT MOMbITOK
nepekayeHn.

Tpurrepsi

MNapameTp [Mapam_3awmThl / TNo6_ nap_ 3aw_/ KoHTponb / YPOB] «Tpurrep» nossonseT
BblOpaTb peXxxum Tpurrepa. Kpome Toro, MMeloTCs Ha3HavYaeMble BXOAbl TpUrrepa,
KOTOpble MOTYT akTUBMPOBaTbL MoayJ/b «YPOB», naxke ecqin oHW He BblIN HAa3HAaYeHbI B
ancneTtyepe ANs KOHTPOJIMPYEMOrO BbIKJIOHaTENS.

3TV AONONHUTENbHbIE BXOAbl TPUITEPOB MOXXHO HacTPOUTL B pasaene [Mapam_
3awmTbl / Tno6_nap_ 3aw,_/ KoHTponb / YPOB] «Tpurrepl» ... «Tpurrep3».

[oCTynHbl cnenyowme napameTpbl Ans «Tpurrep»:

* «Bce OTKn» — BCe CUrHasbl OTKJIOYEHUSA, MPUCBOEHHbIE JAaHHOMY BbIKO4aTesNo (B
ancrieTyepe oTKYEHUN , > «5.2 JncneTtyep OoTKAKYEHNA — Ha3Ha4YeHue
KOMaH OTKJII0YEeHUS»), 3anyckatoT Mmoaysb «YPOB».

* «BHew OTkn» — BCe BHELWHMEe CUrHabl OTKJIIOYEHUS, MPUCBOEHHbIE JaHHOMY
BbIKJIlO4aTeNo (B ancneTyepe oTkaodeHnn, 9> «5.2 lucneTyep oTkaoHeHNs —
Ha3Ha4YeHMe KOMaHpg OTKJII0YEHMA»), 3anyCcKaloT Moay b «YPOB».

OnucaHune BCeX BHELUHNX CUFHAN0B OTKJIIOYEHMNSA MOXXHO HaTh B CMPaBOYHOM
pykosoacTBe (MRU4-3.6-RU-REF), rnaBa «Cnucku Bboibopa» B Tabnumue nopg,
Ha3BaHueM «BHew  OTKJI».

* «OTKJ/1 NO TOKY» — BCe CUIHabl OTKJIIOYEHUSA TOKA, MPUCBOEHHbIEe AAaHHOMY
BbIKJ1lOYaTesNo (B gucneTyepe oTKAYEHUI, o> «5.2 JuncneTtyep oTKAKOYEHNA —
Ha3Ha4YeHMe KOMaH[ OTKJII0YEHNS»), 3anNyCKaloT Moaynb «YPOB».

OnuncaHune BCeEX CUMHAJIOB OTKJIIOYEHNA TOKA MOXXHO HaTX B CMPaBOYHOM
pykoBoactee (MRU4-3.6-RU-REF), rnaBsa «Cnncku Bbibopa» B Tabnuvue noa
Ha3BaHneM «OTKJ1 MO TOKY».
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4 neMeHTbl 3alnThbl
4.12 KoHTpoOJb

® «-.-» — HEeT Ha3Ha4deHWNA, noJsib3oBaTeslb NMNJIaHNPYET NCNOJIb30BaTb OAUNH U3 TpeEX
OOMONTHUTENIbHBIX Ha3Ha4YaeMbIX TPUIrrepPHbIX BXOO0B.
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4 SneMeHTbI 3alnThbl
4.12 KOHTpOJ1b

4.12.1.2 ®OYHKLUOHaJNIbHble BO3SMOXXHOCTH

3awuTta oT c6oa aBapuHHOro BbiKJIlOYaTe s TOJNIbKO AJI1 YCTPOUCTB C pyHKLUNEeHn
U3MepeHUss Hanpsi>XKeHns

YPOB CBF Y02

* OTKa3 Bblk/to4aTens 6yneT MHNLMUPOBATLCA TOJIbKO CUrHaaMu OTKJIIOYEHNS, Ha3HaYeHHbIMU BbiKtoYaTento B Trip Manager.

Cm_ auarpammy: Baok-ku
@ (CTyneHb He OTKJIIOYEHa U HET aKTUBHbIX CUIHanoB H6J10KUPOBKIN)

Tpurrep*

QPacnpe,u,enwreanblﬁ wnTlX] . KBMOOEKN
11
PLl

\Tok . KomOTkn* OTKA MO TOKY
- YPOB . t-YPOB

BHew. oTkA.[X] . KOMOTKA*  BHew_ OTkA
15 o

YPOB . Tpurrepl

HeT MpucB_

1..n_Cnunc_Ha3H_

YPOB . OxunpgaHune Tpurrepa

YPOB . Tpurrep2

HeT Npucs_ YPOB . pa6_

1..n_Cnnc_ Ha3H_

YPOB . Tpurrep3 YPOB . Tpes_ @

HeT NpucB_

1..n_Cnnc_Ha3H_

YPOB . Bnoknposka

: Keut 610K

YPOB . Tpurrepl-Bx

Cbpoc
Keut 610K

YPOB . Tpurrep2-Bx

YPOB . Tpurrep3-Bx

4.12.1.3 TMpumMmep ncnonbsoBaHua: Cxema KoHTpona 50BF
TecTupyembiii OO bLEKT:
lMpoBepKa pyHKLMKM 3aWnTbl OT OTKa30B BbliktoYaTensa (Cxema KoHTpons 50BF).
Heobxoanmebie cpeacTBa:
* IcTOYHMK TOKa
e AMnepmMeTp "

* Tanmep.
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4 neMeHTbl 3almnThbl
4.12 KoHTpoO/b

Mpyn NpoBeOEHUN NMPOBEPKN NOAABAEMbIN NCMbITAaTENbHbIA TOK BCEraa O0JIKEH
MpeBLILLATh MOPOroBOE 3HaYeHne oTKIo4YeHns «I-CBF». Eciv ncnbiTaTesbHbIA TOK
YMeHbLLIAeTCs A0 3HAaYEHMS HMXKE NMOPOroBOro B TOT MOMEHT, KOr[la BblKJllOYaTE b
HaXOAUTCS B PA30MKHYTOM MOJIOXKEHUWN, CUFHAN cpabaTbiBaHUA FreHepUpPoBaTbLCA He
bynert.

lpouegypa (ogHoaszHas yers):

[Ons NpoBepKM BpEMEHN OTKJI0YEHNS C MOMOLLbIO 3awwmnTbl CBF ncnbiTaTeNbHbIA TOK
0OJ/>KeH BbITb Bblle YCTaBKM OOHOIM0 U3 3alWUTHbIX MOAYyJ/1eN, Ha3HAYeHHbIX A4 NycKa
3awwmnTbl CBF. 3agep>xka oTko4eHns YPOB MoxXeT 6biTb M3MepeHa C MOMeHTa, Koraa
OLWH N3 BXOLO0B 3arycka CTaHOBUTCHA aKTUBHbIM, N O MOMEHTa, KOraa oTK/lo4YeHne
3awmnTel YPOB noaTeepxpoaeTcs.

Ons Toro 4tobbl n3bexaTb owWMbOOK pa3BoaKkM, ydbeamTech, YTO BbiK/lOHYATESIb BEPXHEN
CUCTEMbI BbIK/IIOYAETCS.

Bpewms, nsmepsemoe TaimMepom, 0OSXKHO COOTBETCTBOBATb YKa3aHHbIM LOMyCKaM.
Pe3ynbTaT ycrneLHow npoBepKu:

M3mMepeHHble NHTepBasibl BpeMEHWN A0J/KHbl COOTBETCTBOBATb YCTAHOBOYHbIM TOYKAM.
Bbiknto4aTeslb Ha y4acTke 6onee BbICOKOI0 YPOBHA A0JIXKEH OTKJIIOYNTbLCA.

BoccTaHoBUTE NnogkatoveHne kabens yrpasfiieHUs K BblKJloYaTento!
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4.12.2

4 IneMeHTbI 3alnThbl
4.12 KOHTpOJ1b

KLLO — KOoHTpoOsb uenu oTknwdenuna [74TC]

MOHUTOPWVHI LEenn OTKJIIOYEHUSA BbIMOJIHAETCS, eCNN Lienb OTKJIIOYEeHUs TOTOoBa K paboTe.
MOHUTOPUHI MOXXHO BbINOJIHATL ABYMSA cnocobamu. MNpu nepsBoM nogpasyMeBaeTCs, 4TO
B LieNu OTKJIIDYEHNA NCNOJIb3YETCS TONIbKO NapameTp «Aux On (52a)». Bo BTOpoM, 4TO B

nonoJsiHeHme K «Aux On (52a)» oNa MOHUTOPUHIa LEenn TakXXe NCNOoJb3yeTCsa napameTp

«Aux Off (52b)».

Ecnn B uenn ncnonb3lyeTtcs Tobko «Aux On (52a)», MOHUTOPUHI ByaeT 3pheKTUBHBLIM
TOJIbKO MNPV 3aMKHYTOM BblKJllo4aTese. Ecam xe ncnonb3yTcsa n «Aux On (52a)», n «Aux
Off (52b)», MOHUTOPWHI Lenn oTKAoYeHns byaeT BbINONHATBLCSA, MOKa BK/OYEHa
cucTema ynpasJieHus.

HeobxoANMMO NOMHUTb, YTO AJ1S 3TOW LLesIn HY>XKHO NpPaBuJiIbHO HAaCTPOUTL LiMGpoBbIe
BXO/[bl Ha OCHOBAHUW yNpPaBAsIOLLEr0 HaMpPsXXeHUsA Lenu oTKo4YeHns. Ecnn B uenu
oTKto4eHns bynet obHapy»xeH o6pbIB, C onpeaesieHHON 3aep>XKon nogaeTcs
aBapPUMHbLINA curHan. 3agep>xka goJKHa 6biTh 6osblUe, YeM BpeEMS OT 3aMblKaHMS
KOHTaKTa OTKJIlOYEHMSI 4O MOMEHTA, KOrAa pesie YeTKO pacno3HaeT COCTOsIHME
BblKJIlOYaTENS.

Cnot 1 nmeeT 2 UMNpPOBLIX BXOAA, KaXX bl N3 KOTOPbIX UMEET OTAeIbHbI KOPEHb
(paspeneHne KOHTAKTOB) A1 KOHTPOJS Lienu OTKI0YEeHUS.

[aHHOe NpuMeYaHne OTHOCUTCS K 3alUTHLIM YCTPOMCTBAM, KOTopble obecrne4ynBaoT
TOJIbKO KOHTpPOJIb! [/19 AaHHOIro 3aLLUTHOro 3/IeMeHTa TpebyeTcs, YTobbl eMy 6bINO
Ha3Ha4YeHO KOMMYTaLIMOHHOE YCTPOMNCTBO (BbIK/IOYaTENb).

B 3TOM cnyyae Hanpsi>xeHne NUTaHUA Lenn OTKJIOYEHNS CNYXXKUT TakXe HanpsiKeHnem
NUTaHUA N8 UMEPPOBbLIX BXOA0B, MO3TOMY HEUCMPABHOCTb LIENWN OTKJYeHns byaeT
06HapyXMBATbLCSA HaNpPsAMYIO.

0na oToXKOecTBNeHUA HEUCNPaBHOCTU MPOBOAHMKA B Lenu OTKJIIOYEHUSA NNHUK NoAauun
N KaTywWwKW pacuerJieHna 3Ta KaTylwKa A0J1XKHa ObITb BKJIIOYEHA B KOHTYP uenn
KOHTPO4.

Bpems 3apnep>xkn HeobxogmmMo yCTaHOBUTb TakMM obpa3om, 4Tobbl nepekntoveHns He
Bbi3Bann ownbo4Hoe cpabaTbiBaHME 3TOr0 MOAYA.
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4 neMeHTbl 3alnThbl
4.12 KoHTpoOJb

L+

YcTp_

OTkA Bblkn

t-TCS

0 KLY . Tpes_

3aKp_

Jo6ow

PLL. Pex_ g:ﬂ

12
7

BuHIWKOLOU dOLENUTHU

KaT_ péu_

T

gH BUHaWOLOU doLex

,_
|
¢
TCS_Z01

Puc. 60: lNpumep coeaANHEHNSA: KOHTPOJIb Lienu OTKJIIDYEHUS C ABYMS BCMIOMOraTes/lbHbIMU
KOHTakTamMu BblkJto4YaTesss «Bcr Bka» (52a) n «Bcrn Bbika» (52b).
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Puc. 61: lNpumep coeanHEHNSA: KOHTPOJIb LENnu OTKIIOYEHUS TOJIbKO C O4HUM BCITOMOraTe/lbHbIM
KOHTaKTOM BbiKJIto4aTesisi «Bcr Bka» (52a).

4.12.2.1 BsBopg B 3kcnnyaTauuio: KOHTponb uenu oTknoueHus [74TC]

[na Tex BbikJlOYaTENEN, YTO AOJIKHbI Pa3MbIKaTbCs NpU Nogavye HebosbLIOro
KOJIMYeCTBa 3Heprumn (Hanpumep, C NOMOLLLIO hoTo3IeMeHTa), cheayeT obecneynTs,
4YTOObl TOK BXOAHbIX LIMMPOBLIX CUFHAIOB HE Bbi3bIBasl JIOXKHOIrO OTKJ/IIOYEHUS.

TecTupyemsbii 06 bEKT

MpoBepka (hyHKLMM KOHTPOJIA LIeNn OTKJIIOYEHNS
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4 IneMeHTbI 3alnThbl

4.12 KOHTpOJ1b
lMpoueaypa, 4acTtb 1
CMmogenupynTe Henonaaky Npun nogadve yrnpaBasowero Hanps>XeHns B Lenn nuTaHums.
Pe3ysbTaT ycrnewHov npoBepku. Yacte 1

Mo nctevyeHnm spemMmeHn «t-TCS» PyHKUNA KOHTPOA Lenu oTkYeHna KLUO ycTponcTea
[0JKHa nojaTh aBapUnNHbIA CUrHa.

lpouenypa, 4acTb 2
CMopennpynTe pa3pbliB Kabens uenu yrnpaBneHUs BbiKJl0YaTENEM.
Pe3ysibTaT ycrneLwHov rnposepku. Yacteb 2

Mo nctevyeHunn spemeHmn «t-TCS» PyHKLNA KOHTPONS Lenu oTkatodeHnsa KLLO ycTponcTsa
[OJ/KHA NoJaTb aBapUNHbLIN CUrHaN.
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4 neMeHTbl 3alnThbl

4.12 KoHTpoOJb

4.12.3

KTH

KTH — KoHTponb TpaHcchopmMmaTopa Hanps>xeHusa [60FL]

KoHTposib TH nyTem cpaBHEHUS USMEPEHHOI0 U pacyYeTHOro 3Ha4YeHui oCTaTo4YHoro
HaripsaXxXeHuns

Moaynb «KTH» moxxeT 06Hapy>XnTb HEMCNPaBHOCTbL TpaHcopMaTopa TOKa B Cay4vae,
eCc/n pacyeTHOEe Hanps>XeHUs Hys1IeBo nocsieoBaTesIbHOCTM He COOTBETCTBYeT
n3MepeHHoOMY 3Ha4vyeHuo. OgHaKo, yC/ioBMeM AJ18 3TOro ABASETCA To, 4TO (pa3oBble
Hanps>XeHns (HO He HanpsXXeHnsa Mexxay dasamun) 6bIIn NOAKAOYEHbI K YCTPONCTBY
Takum obpasoM, 4Tobbl MOXKHO BbISI0 paccyMTaTb OCTAaTOYHOE Hanps>XeHne. Kpome Toro,
Heobxoaumo 4Tobbl Hanps)XXeHne HyN1eBOW NOC/IeA0BaTENbLHOCTU N3MEPAIOCh Mpun
MoMoLLM BCrOMOraTeibHbIX 06MOTOK TpaHchopmaTopa Hanps>keHuns (H-K).

Ecnn perynnpyemMmoe noporoBoe 3HavyeHme (pasHnua Mexxay N3MepeHHbIM U pacyeTHbIM
3HaYeHWEM HamnpsXKeHNst HYy1eBOWN nocsieqoBaTelbHOCTM) ByAeT NpeBbILEHO, 3TO
BOCMPUHNMAETCS KakK HEMCNPABHOCTbL TpaHcdopMaTopa Toka. [pu 3ToM BblgaeTcs
aBapPUNHbLINA CMrHan/coobLieHne.

KoHTposib TpaHcchopmaTopoB HanpsixeHns (TH) no ungppoBomy Bxoay.

Moaynb «KTH» MmoxxeT obHapyXnBaTb OTKa3bl MpenoXpaHnTesnen Ha BTOPUYHON
obmoTKe TH, ecnm aBToMaTn4eckue BbikaoYaTenn TH nogkato4eHbl K yCTPONCTBY Yepes
UNGpPOBOM BXOL N 3TOT BXOA Ha3HA4YeH Moaynto «KTH».,

MCSU_Y01

KTH .
BH. HIM TH l

KTH . BH Hen Mpen TH-B
K hen TpeA X (26

1..n_Cnnc_ HasH_

KTH . BH. HIT TH

KTH . L KTH . BH Hen Mpeg TH3-Bx
BH. HIM TH3 12¢

1..n_Cnnc_ Ha3H_ l & KTH . BH. HM1 TH3

Cwm_ anarpammy: Bnok-kun

@ (CTyneHb He OTK/I0YEHA N HET aKTUBHbIX CUrHaN0B 6710KMPOBKM) —

VX
paccynTaHo | KTH .

VX nsmepeHo

TH coea=®a3H Hanp I

4.12.3.1

240

¢

KTH .

Bblf_ aB_ CUrH_ :1 & KTH . Tpes_ AU
t 0 -

KTH . Tpes_

BBopa B 3KCniyaTauuio: KOHTPOJIb TpaHccopMmaTopa Hanps>XeHusa (yepes LB)
TecTupyemsbii 06 bEKT
lMpoBepbTe, pacrno3HaeTCcsa M Hernoslafka NpefoxpaHnTens yCTPONCTBOM KOPPEKTHO.

lMpouenypa
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4 IneMeHTbI 3alnThbl
4.12 KOHTpOJ1b

Mpouenypa rNo oTCOeANHEHUIO Pa3MbiKaTeNs Lienu TpaHchopMaTopa Hanps»XeHus (Bce
NnoJitoca A0J/IKHbI ObITb OTKJIIOYEHbI)

Pe3ynbTaT yCrieLHOV rnpoBEePKM
e CoCTOsiHME COOTBETCTBYIOLWEro L1 poBoro BXxoga N3MeHaeTCcA.

e CurHanbl Henonagku npeanoxpaHmnTend, HadHa4eHHble NHONKaTOpaM, OOJ1XKHbI
YKa3blBaTbCA COOTBETCTBYHOLWNM MHOANKATOPOM.

4.12.3.2 BsBopa B 3KcnayaTauMio: oTkas TpaHcchopmaTopa Hanpsi>keHus [60FL]

YcnoBsue:

* OcTaTo4yHoe Harpsa>XeHne NsMep[aeTca 4epes VI3MepI/ITeJ'IbeII7I BXO4 OCTaTO4YHOro
Halfpsa>xeHun4.

* Ha nsmepuTesbHble BXObl HANPSXXEHUS NOAATCA (ha30Bble HANPSXKEHUS (HO He
HaMpsKeHUa Mexay dasamu).

PacyeT 0CTaTOYHOro Hanpsi>XeHns BO3MOXXEH, TOJIbKO €C/IN Ha U3MepUTeJIbHble BXO bl
Hanps>xeHns 6yneT NogaHo (ha30BOE Hanps)KeHue (3Be3[a) 1 ecnm Ans MeCTHbIX
rnapamMeTpoB YyCTaHOBJIEHbI 3HaYeHUsa «TH coen» — «asHoe»

TecTupyembii 06bEKT

MpoBepka paboTbl PYHKLUUN KOHTPONSA TpaHCOpMaTopa Hanps>XeHusa (nytem
CpaBHEHMWSA pacH4eTHOro N N3MEPEHHOI0 3HAYEHUSA HAMPsSAXXeHNA HYJ1eBOMn
nocnenoBaTesibHOCTU). Heobxoanmo npoeepuTb paBeHcTBo U0O=3-UO.
Heobxoaunmeie cpeacTsa

* 4-KaHaJsbHbIN NCTOYHUK HanpsxeHus (3+1)

OnuncaHune npoueaypsbl. Yactb 1:

YcTaHoBuTe npepensHyto senmdnHy KTH pasHom «AU=0,2-Un».

* [lopanTte cMMMeETPUYHOE TpexdasHoe Hanps)XeHne (HOMUHaIbHOE) Ha BTOPUYHYIO
obmMoTKYy.

OTcoeanHNTE Hanpsi>xeHne ogHoM 13 a3 oT 04HOr0 N3 U3MEPUTENbHbLIX BXOL0B
(cuMMeTpurYHasa nofayvya Ha BTOPUYHYIO 0OMOTKY A0OJ/IXKHA COXPAaHUTLCS).

* YbeanTtechb, 4TO Tenepb reHepupyeTcsa curHan «KTH . TpeB_ ».
Pe3ynbTaT ycrieLHov rpoBepKkun. Yacto 1.
leHepupyeTca curHan «KTH. Tpes».
OnucaHune npoueanypsl. Yacte 2:

* MopainTe CMMMEeTPUYHOE TpexdasHoe HaNps>XXeHNe Ha BTOPUYHYO 0OMOTKY.
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4 SneMeHTbl 3alnThbl
4.12 KoHTpoO/b

* [MopmanTe Hanps>XeHne, coctasnsowwee okosio 20% ot Un, Ha namepuTenbHble

BXOA4bl Hanpa>XeHuns Hyne30|7| nocnenoBaTeNIbHOCTN.

* YbeanTtechb, 4TO Tenepb reHepupyeTcsa curHan «KTH . TpeB_ ».

Pe3ysibTaT ycrnewHov npoBepkun. Yacte 2

eHepupyeTca curHan «KTH . TpeB_».
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4 IneMeHTbI 3alUnThbl
4.12 KoHTpoOJb

4.12.4 KOHTpOJIb NOCsieaoBaTeNIbHOCTU a3

YcTponcteo MRU4 paccynTbiBaeT NocnenoBaTesiIbHOCTb da3 Ha Ka>K40M N3MepeHunmn
BX0Aa (Ha OCHOBe COCTaBAAWNX NpAMON U obpaTHOW NOC/IeaoBaTENbLHOCTN).
PaccuntaHHaa nocnenoBaTenbHOCTb ha3 (To ecTb, «ACB» nnm «ABC») NOCTOAHHO
CpaBHMBAETCSH CO 3Ha4YeHMEeM NapamMeTpa, HaCTPOEHHOro B MeHto [CucTtNap / Obwue
HacTpounku] «Yepes ¢a3».

B meHio [PaboTa / OTobparkeHue cocTossHUA /| KOHTpoab / Yepepn_ da3] nmeeTtcs
cneumnanbHbIA (NpeaynpexaawLmnin) cnrHan anga kaxxgoro TT v TH. Ecav npu nposepke
TT /TH obHapyXnTcs, 4TO (hakKTnYeckas rnocsienoBaTeNbHOCTb a3 OT/INYaeTCs OT
3apgaHHon B MeHio [CucTllap], COOTBETCTBYOLWNIA CUTHAN CTaHET NUCTUHHBIM (aKT_).

KOHTpob NocniegoBaTeNbHOCTN (ha3 NnosieseH, npexxae Bcero, npu Beoge ycTponcTea
MRU4 B akcnlyaTauuio, Tak Kak nomoraeTt ybeamTbCs, YTO 3Ha4YeHne napameTpa
«Yepea ¢a3» B MeHto [Cuctlap] HaCTpOeHO NpaBuJsibHO.

Onsa athheKTUBHOI0O KOHTPONS TpebyeTcqd MUHUMaIbHAA BeNNYMHA ToKa (ona TT) nan
Hanpsa>xeHusa (ona TH), nHaye 4OCTOBEPHO OMPERENNTb NOCNEN0BATENBHOCTL (0a3 He
yAacTcs.

e Inga TH: MMHMManbHoe Hanps>xeHne coctasnget 0,1-Un.

e na TT: MUHMMAaJIbHBLIA TOK cocTaBnsaeT 0,1:IHom.
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5 ﬂ,VICI'IeT‘-Iep CNCTEM ynpasneHusa /KOMMyTaLlI/IOHHbIX YCTpOIZCTB

5 Aucnetyep cucTtem ynpassieHua /
KOMMYTaLMOHHbIX YCTPOUCTB

HenpaBuibHas KOHPUIypaLua KOMMYTaLNOHHOIO YCTPOMCTBA MOXXET NPUBECTU K
cepbe3HbIM TpaBMaM UK JieTaslbHOMY Ucxony.. Hanpumep, 3To MOXET NPOon30onTY Npu
pa3MblKaHUW MpepbIBaTeNa Noa Harpy3Kom an nepekstyYeHnn 3a3eMaeHHoro
COeAMHUTENSA Ha YaCTU CUCTEMbI MO HaMNpPs>XXeHneM.

MoMMMO 3aLlUNTHBIX PYHKLWNA, YCTPONCTBA pPeSIeNHON 3aLlMTbl TaK)Xe BbIMOJIHAIOT
PYHKLWN yrpaB/eHNS KOMMYTaUNOHHBIMY YCTPONCTBAMN, TAKUMN Kak aBTOMaTM4YecKume
BbIKJIlOYaTeNW, BbIKJKOYaTENN HArpy3Ku, MpepbiBaTENN N 3a3eMJIeHHbIE COeANHUTENN.

MpaBunbHas KOHMUrypauns BCEX KOMMYTaLMOHHbLIX YCTPONCTB siBNseTCs 06s13aTeNbHbIM
yC/IOBMEM OJ19 Haanexallero hyHKLMOHNPOBAHNS 3alLNTHOMO YCTPOMCTBA. DTO TakXe
OTHOCUTCA K C/ly4vato, Korga Ans KOMMYTaUMOHHbIX YCTPOMCTB OCYLLECTBASETCA He
KOHTPOJIb, @ TONIbKO HabnoaeHwue.

OnHonnHelHas cxeMa

OgHonnHenHasa cxeMa npenctasnaeT cobon rpaduyeckoe onmcaHme Bbikato4YaTenen, nx
o603Ha4YeHuin (Ha3BaHUN) N XapaKTePUCTUK (YCTOMYMBOCTb NN HEYCTOMYNBOCTb K
KOPOTKMM 3aMblKaHWAM...). O6o3HavyeHns onsa otobpakeHns KOMMYTaLMOHHbIX
ycTponcts ( Hanpumep,QA1, QA2, BMecTO abCTpaKTHOro Ha3BaHMUA MOAY A
«PacnpegenntenbHblin WUAT[X]») B NnporpaMmMHOM obecrnedeHnun ycTponcTea byayT B3 Thl
13 OAHOJIMHENHON cxeMbl (hanna KoHpurypaumm).

Kpome napameTpoB KOMMyTauun aisi KOHPUrypaunum TakKe COAePXUT O4HOJIMHENHYIO
cxemy. NMapameTpbl KOMMyTaUUM U OQHOJIMHENHYIO CXEMY MOXXHO 06begNHNTDL C
nomMoLblo anna KoHPUrypauumn. NMockonbKy ogHOIMHENHAsA CXEMaA He 3aBUCUT OT TuUMa
YyCTPONCTBA, B hala KOHPUrypaumnm MOXXHO MMNOPTUPOBaTbL HOBYO/APYIrYIO
OOHOJINHENHYIO CXEMY.

Korpa caiin KoHpUrypaumm 3arpy>xaetcs B 3alnTHOEe yCTPONCTBO, O4HOBPEMEHHO
3arpy>xaeTcs o4HO/IMHENHas cXxema.

3TO 3HAYMT, 4TO NMpu Nepefayve Pansia KOHPUrypaumm ot O4HONO0 YCTPONCTBA Ha Apyroe
Heobxo4MMO 3arpy3nTb NOAXOOALLYI0 OOHOJIMHENHYO CXEMY C MOMOLLbI0O MeHIo [MnaHup_

ycTp_l.

MO>XHO co34aBaTb N U3MEHATb OAHOJIMHENHbIE CXEMbI (CTPaHULbI), NCNOJb3YS PEAAKTOP
cTpaHuy. OOHONMHENHbIE CXeMbl (CTpaHULUbl ynpaBsaeHunsa) HeobxoaMmMo 3arpy3nTb B
3alLMTHOE YCTPONCTBO C MOMOLLbLIO MporpamMmmel Smart view. nsa nonydyeHns noapobHbIX
CBeAEeHUN 0 CO34aHNN, UBMEHEHNWN U BbIFPy3Ke OOHOJIMHENHbIX CXEM (CTpaHuL
yrnpaBJIeHNSA) CM. PYKOBOACTBO pedaKkTopa CTpaHUL Wnn obpaTmuTech B CNy by
TexXHNYeCKon noaaep>XKu. [JocTyn K pyKoBOACTBY peaakTopa CTPaHNL MOXXHO MOJYUYnUTb
B MEHIO CrpaBKuW pegakTopa CTPaHuL.
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5 OucneTyep cMCTeM ynpaB/ieHUA /KOMMYTaLMOHHbIX YCTPONCTB

5.1 YnpaBneHne KOMMyTaLMOHHbIM YCTPONCTBOM

5.1 YnpasseHue KOMMYyTauUOHHbIM YCTPOUCTBOM

lMpencraBneHne BbIK/IOYATENS B pefaKTope CTPaHuL

Instances

tlocal _reroter

4o Il GRS
A1 = ! IL2 BA D

= Circuit Breaker 1

] MPIM
5 ILE E FI Feeder (small) 1
-.l.- 1
12

Puc. 62: Mpumep cTpaHUUbl yrpaBaeHUs, NPeacTaB/IeEHNE BbIK/IOYATESS BblAE/EHO.

HecmoTps Ha oaMHaKoBOe NpencTaB/ieHMe BbiK/loYaTens B peJakTope CTpaHul — C
BOCKJ/IMLLATESIbHLIM 3HAaKOM «!» pAnOM, BO3MOXXHO HECKOJIbKO BapnaHTOB
npeacTtaBneHunAa: oauH ANnd 3aMKHYTOro BblkKJlilo4HaTend, ognH AJsid pa3oMKHYTOr o
BbIKJTlOHaTENA U OANH A1 NMPOMEXXYTOHYHbIX N HENCTPaBHbLIX MOJIOXKEHU,

Mocne nepeHoCa OAHOJIMHENHON CXEMbl Ha 3alMTHOE YCTPOMNCTBO NpencTaBsieHne
BbIKJIlOYaTeNs 3aBUCUT OT MHAVKALMW €ro NoJsIoXKeHNS.

JlokanbHbIA
0.000 A

0.000 A
0.000 A

JloKanbHbIA

Idh.A 0.000 A
Qa1 2 Ib.B 0.000 A
1 1ec 0.000 A

B S T

Puc. 64: Npumep CTpaHnuUbl yripaBJaEHWNS, BbIKJ0YaTE/Ib B aBapuiHOM (HEAOMYyCTUMOE COCTOSIHNE)
MOJI0XKEeHNH.
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5 OucneTyep cMCTeM ynpaBs/ieHNa /KOMMYTaLNOHHbIX YCTPONCTB
5.1 YnpaBneHne KOMMyTaLNOHHbBIM YCTPONCTBOM

JloKasnbHBIA

Ip.A 0.000 A

QA1 I.B 0.000 A
I1$.C 0.000 A

I . T

Puc. 65: Mpumep cTpaHWLbl yrpaBaeHUS, BbIK/IlOYaTE b B PA30MKHYTOM MOJIOXKEHUN.

BbIK/1I04YaTesib CO CBONCTBOM «OTKI04aloLas cnocobHoCcTb»

05 KaXKA0ro BblKtOYaTeNs B pegakTope CTPaHML MOXHO onpeaesinTb CBOMCTBO
«OTKAO4YawLWas cnocobHocTb». EC/in 3a4aH0 3TO CBOMNCTBO, 3TO 3HAYUT, 4TO
BbIKJIlOYATE b NpuobpeTaeT PYHKLUN NMpepbIBaTENA LEMNW N MOXKET CNYXXUTb A
OTKJ/IOYEHUS (ha30BbIX TOKOB B CJly4ae cpabaTbiBaHMS 3aLUUTHI.

MoaTomy B ycTponictBe MRU4 dhyHKUma AucrneTyep oTK/AI0HEHUS AOCTYNHa TONbLKO A8
BblKJItoYaTeNen co ceoncTBoM «OTKAOYatoLWwan cnocobHocThb». (CBeaeHUs o gucneTyepe
OTK/tOYEHUSs cM. B rnase => «5.2 dncrneTtyep OTKOYEHNA — Ha3HAYeHne KOMaHA4
OTKJIIOHEHNA».)

B ycTtponcTtBax HighPROTEC HeobxoaumMo, 4ToObl 419 MEPBOro BbiKAOYATENS,
«PacnpepenntensbHbin WMT[1]», 661710 3a4aHO CBONCTBO «OTKAO4YaloLWasn
CNOCOBOHOCTB>», MOCKOJIbKY MPU MHULNALINK KOMaHObl 3aLLMTHOr0 OTKJIIOYEHUSA OHa Mo
YMOJITHaHUIO HanpaBAaeTCa UMEHHO Ha NepBbIN BbIKOYaTE b.

CtpaHunua ynpasneHus 6e3 ceonctea «OTKOYaoWas cnocobHoCTb» ANns
«PacnpepenntenbHbl WKT[1]» He NponaeT NPOBEPKY HA COBMECTUMOCTb B pedakTope
CTpaHuL.

YnpaBnseMblii BbiK/l04aTe b

ﬂ,}'lﬂ KaXXOoro Bblknto4aTeNnda B pegakTtope CTpaHL MOXXHO onpenesinTb CBONCTBO
«YnpaBnsembli». EC1M 3a0aH0 3TO CBONCTBO, TO 3alUUTHOE YCTPONCTBO MOXXET
BbIMOJIHATb KOMaHAbl PYYHOI0 3aMblKaHNA U Ppa3MblKaHWUA BbIKJTlOYaTENA.

Ecnn 3To CcBONCTBO He 3af4aHo, HO 3a4aHO0 CBONCTBO «OTKOYatoWwasa cnocobHOCTb»,
BbIKJ1lO4HaTEJ/Ib BCE€ PaBHO MO>XHO UCMOJ1Ib30BaTb AJ14 3alWUTHbIX KOMaH/ pa3MblKaHNA.
OfOHako ero Henb3A 6yp,eT MCrnonb3oBaTb ON1IA PYHYHOIo 3aMblKaHNA N Ppa3MbiKaHUA.

Ecnn oTkntoveHbl 06a cBOMCTBA — M «OTKOYaOLWAsa CNOCOBHOCTb», U «YMpaBASeMbIn>»,
TO TOJIbKO BbIMOJIHAETCA MOHUTOPUHI BbIKJlOYaTEsA, TO €CTb, OOCTYMHbI AaHHbLIE O €ro

COCTOSIHUN [NOJIOXXEHNUN, HO €ro akKTUBHOE NCMO0JIb30BaHNE 3alNTHbIM yCTpOI;ICTBOM
HEBO3MO>XHO.

N3MeHeHMe nopsaaKa BbIK/lOYaTeNnel B pefaKkTope CTpaHuL

B 3To rnaBe roBOpUTCA TONIbKO 06 YCTPOMCTBAX, OCHaLLEHHbIX HECKObKUMN
KOMMYTaLNOHHbIMUN YCTPONCTBaAMMU.

B uenom, ckoHpuUrypuposaHHble KOMMYTaLNOHHbIE yCTpOIZCTBa npeancTtaB/ieHbI
nMmeHaMmn, onpenesieHHbIMM Nnosib3oBaTesidaMn. 3TO Tak»Xe OTHOCUTCS K NX
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5 OucneT4yep cMCTeM ynpaBJsieHUa /KOMMYTaLMOHHbIX YCTPONCTB

5.1 YnpaBreHne KOMMYTaLMOHHBIM YCTPOCTBOM

npeacTtasaeHmnio B8 N4M 3aMTHOroO yCTPONCTBA U AMANOroBbiX OKHaxX NporpamMmbl Smart
view.

NcknoYeHnem gnsa Taknx npeacTaBieHnn ABASIOTCA MME@Ha KOMMYTaUNOHHbIX
ycTponcTts B NnpoTokosaax SCADA. MNMpoTokosibl SCADA He pacno3HalT MMeHa
KOMMYTaUWOHHbIX YCTPONCTB, onpeaefnieHHble nosib3oBaTenem. Takme ycTponcTsa
pacrno3HaloTCA Mo HOMepPY KOMMYyTaUWOHHON annapaTypbl.

MoaTomMy PejakTop CTpaHuL NO3BONSET U3SMEHATb Ha3HaYeHne 19 KOMMYTauMOHHOWN
annapaTypbl onpeneneHHoro Homepa. BolbepuTte anemeHT MeHto [KoHdurypauymsa /
MopAAOK KOMMYTaLMOHHbBIX YCTPOWCTB...] (knaBnwa «F6»). Mpn 3ToM 0TKpoeTCs
OManorosBoe OKHO, B KOTOPOM MepeyvncrieHbl BCe CKOHPUIYpPUpoBaHHbIE
KOMMYTaUWNOHHbIE YCTPONCTBA C COOTBETCTBYOWMMN HOMepaMu. Nocne Bbibopa noboro
N3 YCTPOWMCTB MO>XHO MCMOJIb30BaTb KHOMKWN CO CTPESIKaMn «BBEPX>» N «BHU3», YTOOLI
W3MEeHUTb NOC/eA0BaTENbHOCTb.

M3-3a aKcnyaTalUNOHHbIX TpeboBaHUI KOMMYTALIMOHHOE YCTPOMCTBO Noa HoMepom 1
NOJIHXHO aKTUBMPOBATb (hYHKLIUKW NpepbiBaHUSA. [pyrne KOMMyTaLMOHHbIE YCTPOWCTBA,
€CJIN OHWN NMEITCS, MOryT BbITb MPOU3BOJILHOIO TUMA.

CooTHeceHne HoMepa BbIKJIloYaTeNsl C onpeneneHHbIM TUMoOM NPOoBEPSETCA MPOrpaMMoin
Smart view: ECnv npu cMeHe CTpaHuLbl yNpaB/ieHus, onpeneneHHon noib3oBaTenem,
N3MEHUTCS TN KOMMYTALMOHHOI0 YCTPOWNCTBA Mo KakMM-mbo HoMmepoMm, oTobpasnTcs
npeaynpexneHve. ECam Tmn KOMMyTaUMOHHOIO YCTPONCTBA N3MEHEH HaMepPeHHO,
HeobxoAVMo NoATBEPANTbL 3TO NpeaynpexneHmne.
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5 OucneTyep cMCTEM ynpaBs/ieHNA /KOMMYTaLMOHHbIX YCTPONCTB
5.1 YnpaBneHne KOMMyTaLNOHHbIM YCTPONCTBOM

5.1.1 HacTpouku, BbinoJsIHA€Mble Ha 3alLUTHOM YCTPOUCTBE
Ha3Ha4YyeHune nHAMKauunmn noso>xxeHmm (LngpoBbiX BXO[0B)

HacTpoliku B MeHto yCcTponcTBa [YnpaBneHne / PacnpeaenntenbHbln WnT /
PacnpepenntenbHbin wWinT[x] / Pa3s nHa-s NOJI:

e «Bcr BKk/1» — BbikJ1toYaTelb HaxoanTcsa B nonoxxeHmmn BKJ1, ecnm coctosHue
Ha3Ha4YeHHoro curHana - «MctmHa» (52a).

NcknoyeHre: ang 4acTu 3a3eMsatoWero nepexksdaTesis B TPeXno3nunoHHOM
rnepektoYvyaTeseHaCTpoKa Ha3biBaeTcs «Bcr 3A3EMJ1» — KoMMyTaLnoHHOE
YCTPOMNCTBO HAXOAUTCH B MOJSIOXKEHUN «3a3eMeHNEe», ecyi COCTOAHME
Ha3Ha4YeHHOro curHana - «NcTuHa».

e «Bcr Bbik/1» — Bblknto4aTenb HaxoanTtcs B nonoxxeHum OTKJ1, ecnn cocTossHue
Ha3Ha4YeHHoro curHana - «NctuHa» (52b).

NcknoyeHne: ong covdeTaHns pasMblkaTess C 3a3eMIAI0LWMM
nepekJt4yaTesieMHacTponKa Ha3biBaeTcs «Bcrn 3A3EMJ1» — KoMMyTauUnWOHHOE
YCTPONCTBO HAXOAUTCS B NOJIOXKEHNUN «3a3eMsieHne», ecsiv COCTOSAHMe
Ha3Ha4YeHHOro curHana - «NcTuHa».

e «[0T_» — BblKNto4aTesnb Lenu rotos K paboTe ecnm cocToaHME Ha3HAYEHHOr o
CurHana - «MIcTnHa». 3TOT UMPPOBON BXOH MOXKET NCMNOJIb30BaTbLCA HEKOTOPbLIMU
3aWNTHBLIMWN 35IEMEHTaMU (€C/IN OHU YCTaHOBJIEHbI B YCTPONCTBE), TakuMu Kak ABIT,
HanpuMmep, Kak CUrHaabl Nycka.

* «YpaneHo» — CbeMHbIN BbIKOYaTeNb yAaneH

YcTraHoBKa TamepoB HabniogeHns

HacTponku B MeHIo ycTponcTBa [YnpaBneHune [/ PacnpenenuTtenbHbii WAT /
PacnpepenutenbHbii wWnT[X] / O6wme HacTponkunl:

* «t-nep BKJ1» — MoOMeHT nepemMeLleHuna B nonoxeHue BKJI

* «t-riep BbIKJ1» — MoMeHT nepemMeLleHns B rnonoxeHune BblKJI

Ha3Ha4YyeHue KoMaHnA ANS1 BbIXOAHbIX peine

LoCTynHO, ecnm Ansa BbiKJOYaTeNS 3a4aHO CBONCTBO «YNpaBAAeMbIW» B peakTope
cTpaHuny (cM. => «5.1 YnpaBnseMmblil Bbikllo4aTeNb»).

HacTpornku B MeHto ycTponcTsa [[Nap_ycTp_/ OBondH_BbiIX_ [/ PenBbix Pa3 Xx / UBbIXx y]:
* «HasHa4_1» ... «<Ha3Ha4_ 7» — HanpuMmep, 44 BblKJ0o4aTeNs 1 € 3afaHHbIM
3HavyeHuneM «PacnpegenntenbHboln WNT[1] . Kmg BKJ1» / «PacnpenenutenbHbln

wnT[1l] . Kma BbIKJ1»

MoapobHble cBeAeHUSA CM. B pa3gene > «uncnetyep cnctem yrnpassieHns /
KOMMYTaUWNOHHbIX YCTPONCTB>».

HdononHunrenbHo: BHewHAas komaHga PASMBIKAHUS/CMbIKAHUS

[JocTynHo, ecnn onsa BbiKoYaTeNA 3a4aHO CBONCTBO «YNpaBAseMblU» B peJakTope
CTpaHuy (c™m. > «5.1 YnpaBasgeMblin BbiK/toHaTENb»).

HacTpoliku B MeHto yCcTponcTBa [YnpaBneHne / PacnpeaenntenbHbln WnT /
PacnpegenntenbHbin WnT[x] / BH kma BK/BbIK]:

248 MRU4 MRU4-3.6-RU-MAN



5 OucneT4yep cMCTeM ynpaBJ/ieHUa /KOMMYTaLMOHHbIX YCTPONCTB

5.1 YnpaBneHne KOMMyTaLMOHHbIM YCTPONCTBOM

* «Kmg BKJ1» — KoMmaHpa nepekntodveHns BKJI, cocToaHue nornku nnv umngposoro
BXOOa

* «Kma BbIK/1» — KomaHaa nepekntoyveHusa BblKJ1, cocTosaHMe Norukm nnm Lmngposoro
BX0nOa

MoapobHble cBeAEHUS CM. B pa3gene > «5.2 BHelwHee 3AMbIKAHUE /PA3MbIKAHUE>.

brokupoBKH

[JocTynHo, ecnn onsa BbiKAoYaTeNA 3a4aHO CBONCTBO «YNpaBAseMblU» B peJakTope
CTpaHuy (c™m. > «5.1 YnpaBssgeMblin BbiK/toHaTENb»).

HacTpoliku B MeHto ycTponcTBa [YnpaBneHne / PacnpeaenntenbHbln WNUT /
PacnpegenntenbHbin WnT[x] / BAoknpoBKul:

e «bnok BKJ11» ... «bsok BKJ13» — bnoknpoBka koMaHAbl BKJ1 (To eCcTb, KOMaHAbI
3aMblKaHUS OTKJIOHAIOTCSA, €C/IN Ha3HAYeHHbIN CUTHan — UCTUHA).

e «bsiok BbIKJ11» ... «bs10K BbIKJ/13» — BbnoknpoBka KoMaHAbl BbIKJT (To ecTb,
KOMaHbl pa3MblKaHNA OTKJOHAKTCS, €CJ/IN HAa3Ha4YeHHbIN CUrHaA — UCTUHA).

MonpobHble cBeaeHus cM. B pasgene > «5.2 Bnoknposku».

Aducneryep OTK/IIOYEHUA (Ha3Ha4YeHne KOMaHL4 OTKJIIOYeHUs)

[ocTynHo, ecnn ANA BbIKAOYaTeENA 3a4aH0 CBONCTBO «OTKJIlI04alOWLasa CNOCOOHOCTL»
B pefaKTope CTpaHuL.

HacTponku B MeHIo ycTponcTBa [YnpaBneHune [/ PacnpenennTtenbHbli WNT /
PacnpegenntensHbin wnt[x] / Aucn oTkA]:

e «Kmg OTKJ11» ... — lofava curHasna BbIKJKOYEHMS OTKJIOYaTeNsd B C/lydae ecnu
Ha3Ha4YeHHbIN CUTHaN NMPUHUMAET 3HadeHne «cTnHa».

¢ «t-KoMOTK/1» — MnHUManbHoe BpeMs yaep>XaHuna komaHabl OTKJI (BbikoYaTeNb,
BbIKJIt0HaTEb HArpy3Ku)

* «3auy » — OnpepenseTcs, 3apuKcMpoBaHa M KOMaH4a OTKJII0YEeHUS.
* «[logKomMOTK/1» — MoaTBEPXKAEHNE KOMaHAbl OTKJIIO4EeHUS
Bonee nogpobHo cM. B pasaenax > «5.1 Bblkto4aTeNb CO CBOMCTBOM «OTK/4YaoLLas

CNoCcoBHOCTb»» U > «5.2 JuncneTtyep OTKAOYEHUA — Ha3HaYeHne KoMaHg
OTKJIIOYEHUNS»,

AonosHntenbHo: CUHXPOHHOE nepekKsioYyeHne

[locTynHo, ecnu O BbiKJlOYaTENs 3a4aH0 CBONCTBO «OTKJ/O4alOLWasa CNoCoOBHOCTL»
B pedakTope CTpaHuL, N TOJIbKO AN YCTPONCTB, OCHALWEHHbIX MoayneM «CUHX>».

HacTpoliku B MeHto ycTponcTBa [YnpaBneHne / PacnpeaenntenbHbln WAUT /
PacnpepenutensHbii WNT[X] / CUHXPOHHOE nepeknYyeHunel:

¢ «CUHXPOHN3M» — CUHXPOHN3M
e «t-Makc CMHX KOHTp» — Tanmep BbINOJHEHUSA CUHXPOHU3aUMN: MaKCcMManbHO
paspewleHHoe BpeMs npoLecca CUHXPOHM3aLnmM nocjiie NHULNUPOBaHNSA 3aMblKaHUA.

Ncnonb3yeTcs Tonbko gna pexxmnma pabotel TEHEPATOP-CUCT.

MonpobHble cBeaeHus cM. B pasgene > «5.2 CuHXxpoHM3poBaHHOE NepekoHeHne*».
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5 OucneTyep cMCTeM ynpaBsieHNA /KOMMYTaLNOHHbIX YCTPONCTB
5.1 YnpaBneHne KOMMyTaLNOHHbBIM YCTPONCTBOM

AdononHurenbHo: U3HOC KOMMYTaLMOHHOIo ycrpoﬁcha

CMm. pasgen => «M3HoC KOMMYTaLIMOHHOrO YCTPOCTBax.

250 MRU4 MRU4-3.6-RU-MAN



5 OucneT4yep cMCTeM ynpaBJ/ieHNA /KOMMYTaLMOHHbIX YCTPONCTB

5.1 YnpaBneHne KOMMYTaLMOHHBIM YCTPONCTBOM

5.1.2 NMepeknwouyaTenb

BblkntovaTesnb 06LLero HasHavYeHms.
[PaboTa / OTobparkeHne cocToAaHNA / YnpaBneHue / PacnpegenntenbHbin WinT[x]] «Mo3»
= 0 (HEQOBKI) = 1 (Mon_ OTKN) = 2 (Non_ BKJI) = 3 (Mon_Hap_)

| | |
] 0
i |

Ha3Ha4YyeHne nHaMKauunmn nosioxeHmn (LngpoBbix BXO[0B)

CwMm. paszgen s> «5.1.1 Ha3HaueHne MHANKALUN NOSOXKEHWI (unpoBbIX BXOO0B)». 3TN
HaCTPOWKW OOCTYMHbLI B MEHIO YCTPOMNCTBA:

[YnpaBneHue / PacnpenennTtenbHbin WNT / PacnpenenntenbHbln WwnT[Xx] / Pa3B nHa-8 MOJ]
«Bcn Bks» «Bcn Bbiks» «ror_» «YpaneHo»

v v v v
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5 OucneTyep cMCTeM ynpaBsieHNA /KOMMYTaLNOHHbIX YCTPONCTB
5.1 YnpaBneHne KOMMyTaLMNOHHbIM YCTPONCTBOM

5.1.3 CKpbITbIX NepeksiyaTesnb

Bbiknto4aTeNb, KOTOPbLIN He oTobpakaeTcs B OAHOJIMHENHON CXEME, HO UMEeTCS B
3alLMTHOM YCTPONCTBE.

(MocKoNbKy OH OTCYTCTBYET B OOHOJIMHENHOW CXeMe, ero Hesb3s BbibpaTb C MOMOLLbIO
NYM (naHenwn), n MO3TOMY UM Henb3a yNpaBasaTb BPYYHYIO.)

[PaboTa / OTobparkeHne cocTtosaHUSA / YnpaBneHue / PacnpenenutenbHbin wWnTt[x]] «Mo3»
= 0 (HEQOBKIN) = 1 (Mon_ OTKIJ) = 2 (Mon_ BKN) = 3 (Mon_Hap))

(HeBNONMBIN)

Ha3Ha4YyeHue nHaMKauunmn noso>xxeHmn (LngpoBbiX BXO[0B)

CwMm. paspen <> «5.1.1 Ha3Ha4YeHne NHAVKALMN MONOXKEHMNIA (uMpoBbLIX BXOO0B)». 3TN
HaCTPOMKWN AOCTYMHbI B MEHIO YCTPONCTBA:

[YnpaBneHue / PacnpepnennTtenbHbin WINT / PacnpepenntensHbln wnT[x] / Pa3B nHa-8 MOJ]
«Bcn Bksn» «Bcn Bbiks» «ror_» «YpaneHo»

v v v v
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5 OucneT4yep cMCTeM ynpaB/ieHUA /KOMMYTaLMOHHbIX YCTPONCTB
5.1 YnpaBneHne KOMMyTaLMOHHBIM YCTPONCTBOM

5.1.4 Bbikno4aTtenb

MepekntoyvatoLee yCTPONCTBO, CNOCOOHOE NPOU3BOANTL, HECTM U NpepbIBaTb
3JIEKTPOTOK B HOPMaJibHbIX paboymx yC/oBUsAX, a TakXKe Npon3BoANTb, HECTU B TeYeHUe
yKa3aHHOro BpeMeHM 1 NpepbiBaTb 31EKTPOTOK B YKa3aHHbIX aHOMaJsIbHbIX YCJI0BUSX
(HanpuMep, NPX KOPOTKOM 3aMblKaHUN).

[PaboTa / OTOBparkeHne cocTosaHMA / YnpaBneHue / PacnpegenntenbHbin WinT[x]] «Mo3»

= 0 (HEQOBKIN) = 1 (MNon_ OTKN) = 2 (Non_ BKJI) = 3 (Mon_Hap_)

K * ¥
;

Ha3HaYyeHune nHaMKauunmn nosioxeHmn (LngpoBbix BXO[0B)

Cwm. pasgen s> «5.1.1 Ha3HauyeHMe MHANKALUN NONOXKEHWI (uMpoBbIX BXOO0B)». 3TN
HaCTPOWKW OOCTYMHbI B MEHIO YCTPONCTBA:

[YnpaBneHue / PacnpepnenntenbHbiin WNT / PacnpenenntenbHblin WwnT[x] / Pa3B nHa-8 MOJ]

«Bcn Bkis» «Bcn Bbiks1» «ror_» «ynpasneHo»

v v v v
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5 OucneTyep cMcTeM ynpaBsieHUa /KOMMYTaLNOHHbIX YCTPONCTB
5.1 YnpaBneHne KOMMyTaLMNOHHbBIM YCTPONCTBOM

5.1.5 Bbiknio4dyaTtens 1

MepekntoyvatoLee yCTPONCTBO, CNOCOOHOE NPOU3BOANTL, HECTM U NPepbIBaTb
3JIEKTPOTOK B HOPMaJibHbIX paboymx ycnoBusax, a TakXKe Npon3BoANTb, HECTU B Te4YeHUe
yKa3aHHOro BpeMeHM 1 NpepbiBaTb 3/1EKTPOTOK B YKa3aHHbIX @aHOMaJsIbHbIX YCJIOBUSX
(HanpuMep, NPX KOPOTKOM 3aMblKaHUN).

[PaboTa / OTobparkeHne cocTtosHUS / YnpaBneHue / PacnpenenutenbHbiin WnT[x]] «Mo3»

= 0 (HEQOBKI) = 1 (MNon_ OTKN) = 2 (Non_ BKJI) = 3 (Mon_Hap_)

Ha3Ha4YyeHune nHaMKauunmn noso>xxeHmn (LngpoBbIX BXO[0B)

CwMm. paspen L[> «5.1.1 Ha3HavyeHne nHaAnKaumnm noaoXXeHunm (LMgpoBbIX BXOO0B)». TN
HaCTPOMKWN AOCTYMHbI B MEHIO YCTPONCTBA:

[YnpaBneHune / PacnpegenutenbHbln WAT / PacnpepenntenbHbln WwWnT[Xx] / Pass nHa-s MNoJij
«Bcn Bkin» «Bcn BbIks» «loT_» «YpaneHo»

v v v v
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5 OucneT4yep cMCTEM ynpaBJsieHUA /KOMMYTaLMOHHbIX YCTPONCTB

5.1 YnpaBneHne KOMMYTaLMOHHbIM YCTPONCTBOM

5.1.6 PasMbikaTenb (M3onatop)

lMepeknioyvatoLlee yCTpOI7ICTBO, B PAa30MKHYTOM COCTOAHUNN obecneymsatoulee
N3014AUNOHHOE PaCCTOAHNME.

[PaboTa / OTobparkeHne cocToaHNA / YnpaBneHue / PacnpegenntenbHbin WinT[x]] «Mo3»

= 0 (HEQOBKIJ) = 1 (Mon_ OTKN) = 2 (Non_ BKJI) = 3 (Mon_Hap_)

1 1 1

i |
Ha3HayeHune nHaMKauunmn nosioxeHmn (LngpoBbix BXO[0B)

Cwm. pasgen > «5.1.1 Ha3HaYyeHne NHOMKALMM NONOXKEHNIA (uMpoBbIX BXOO0B)». 3TN
HaCTPOWKW OOCTYMHbLI B MEHIO YCTPOMNCTBA:

[YnpaBneHue / PacnpenennTtenbHbin WNT / PacnpenenntenbHbln WwnT[x] / Pa3B nHa-8 MOJ]
«Bcn Bksn» «Bcn Bbikis» «ror_» «YpaneHo»

v v — —
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5 OucneTyep cMCTeM ynpaBJ/ieHUA /KOMMYTaLMOHHbIX YCTPONCTB
5.1 YnpaBneHne KOMMyTaLNOHHbIM YCTPONCTBOM

5.1.7 CouyeTaHue pa3MbiKaTesif C 3a3eMJIFI0LL UM NepekKsoyaTeseM

MepeknioyaTens, obbvegunHsawwmn B cebe (PYHKLNN pa3MblKaTensa n 3a3emMnsiolero
nepeknyaTtend. imeeT aBa NosoxeHUs (noakntoyYeHne — 3a3eMsieHune).

[PaboTa / OTobparkeHne cocTtosaHUs / YnpaBneHue / PacnpenenutenbHbiin WwWnT[x]] «Mo3»

= 0 (HEQOBKIN) = 1 (Mon_ OTKN) = 2 (Non_ BKJI) = 3 (Mon_Hap_)

L Lf L I
| i

Ha3Ha4YyeHue nHaMKauunmn noso>xxeHmm (LngpoBbiIX BXO[0B)

CwMm. paspen L[> «5.1.1 Ha3HavyeHne nHanKaumm noaoXeHunm (LMgpoBbIX BXOO0B)». TN
HaCTPOMKWN AOCTYMHbI B MEHIO YCTPOMNCTBA:

[YnpaBneHune / PacnpepenutenbHbin WKT / PacnpepenntenbHbln wnT[x] / Pass nHa-s rNoJij
«Bcn Bkin» «Bcn 3A3EMJ1» «loT_» «YpaneHo»

v v — —
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5 OucneTyep cMCTeM ynpaBsieHUA /KOMMYTaLMOHHbIX YCTPONCTB

5.1 YnpaBneHne KOMMyTaLMOHHbIM YCTPONCTBOM

5.1.8 3a3eMNA0LWUNA NnepeKsyaTesb

3a3eMAALWnA NepeksioyaTes/b-KOPOTKO3aMblKaTe Nb.
[PaboTa / OTobparkeHne cocTtosHUS / YnpaBneHue / PacnpenenutenbHbiin WnT[x]] «Mo3»

= 0 (HEQOBKIN) = 1 (Mon_ OTKN) = 2 (Non_ BKJI) = 3 (Mon_Hap_)

L

Ha3Ha4YeHme nHOMKauun nosao>keHimn (ungpoBbix BXOOO0B)

'||—"----.-'r
= -2

CwMm. pasgen L=~ «5.1.1 Ha3HaYyeHne NHOMKALMM NONOXKEHNIA (uMpoBbIX BXOO0B)». 3TN
HaCTPOWKW OOCTYMHbLI B MEHIO YCTPOMNCTBA:

[YnpaBneHue / PacnpenenntenbHbin WNT / PacnpenenntenbHbln WwnT[x] / Pa3B nHa-8 MOJ]
«Bcn Bkn» «Bcn Bbikn» «ror_» «YpaneHo»

v v — —
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5 OucneTyep cMcTeM ynpaBsieHNa /KOMMYTaLMOHHbIX YCTPONCTB
5.1 YnpaBneHne KOMMyTaLNOHHbIM YCTPONCTBOM

5.1.9 Mepeknio4yaTenb HarpyskKu C NJaBKkuM npepgoxpaHuTenem

Mepekoyvatollee yCTPONCTBO, CNoCco6HOe NPon3BOANTL, HECTU N NMPepbIBaTb
HOPMasibHbI 3/IEKTPOTOK, MOABVXXHbI KOHTAKT B KOTOPOM 0bpa3yeT njiaBkas
nepeMblyKa.

[PaboTa / OTobparkeHne cocTtosHUs / YnpaBneHue / PacnpenenutenbHbiin WnT[x]] «Mo3»

= 0 (HEQOBKIN) = 1 (Mon_ OTKN) = 2 (Non_ BKJI1) = 3 (Mon_Hap_)
Lo & &
£ I

Ha3Ha4YyeHune nHAMKauunmn noso>xxeHmn (LngpoBbIX BXO[0B)

CwMm. paspen L[> «5.1.1 Ha3zHavyeHne nHaAnKaumm noaoXeHunm (LMgpoBbIX BXOO0B)». TN
HaCTPOMKWN AOCTYMHbI B MEHIO YCTPONCTBA:

[YnpaBneHune / PacnpepenutenbHbin WAT / PacnpepenntenbHbln wnT[x] / Pass nHa-s rNoJij
«Bcn Bkin» «Bcn BbIks» «loT_» «YpaneHo»

v v v v
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5 OucneTyep cMCTeM ynpaB/ieHUA /KOMMYTaLMOHHbIX YCTPONCTB

5.1 YnpaBneHne KOMMyTaLMOHHBIM YCTPONCTBOM

5.1.10 [MMepeknwuyaTesb Harpy3kKku C nJaBKuM npepgoxpaHuresnem —
pa3MbiKaTesnb

MepektoYvatollee yCTPONCTBO, CNOoCo6HOEe NPOon3BOANTL, HECTU N NMPepbIBaThb
HOPMaJlbHbI 3N1EeKTPOTOK.

B pa30MKHYTOM COCTOSIHMM B MJlaHe U30a5UuKn oTBevaeT TpeboBaHUAM K pa3MblKaTesto,
NMOABUXHBINA KOHTAKT B KOTOPOM 0bpa3yeT niaBkas mepemMblyKa.

[PaboTa / OTobparkeHne cocTosaHUSA / YnpaBneHue / PacnpenenutenbHbin wWnTt[x]] «Mo3»

= 0 (HEQ,OBKJ) =1 (Mon_ OTKJ) = 2 (Mon_ BKJ) = 3 (Mon_ Hap_)

LT (=] o]
._:.:-.: - 7
| I

Ha3HaYyeHne nHaMKauunmn nosioxxeHmn (LngpoBbix BXO[0B)

CM. paspen s> «5.1.1 Ha3HaueHMe MHANKALUN NOSIOXKEHWNI (umnpoBbIX BXOO0B)». 3TN
HaCTPOWKW OOCTYMHbI B MEHIO YCTPONCTBA:

[YnpaBneHue / PacnpepnennTtenbHbin WNT / PacnpenenntenbHbln WwnT[x] / Pa3B nHa-8 MOJ]
«Becn Bksn» «Bcn Bbiks» «ror_» «YpaneHo»

v v v v
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5 OucneTyep cMCcTeM ynpaBsieHNa /KOMMYTaLNOHHbIX YCTPONCTB
5.1 YnpaBneHne KOMMYTaLMNOHHbIM YCTPONCTBOM

5.1.11 Pa3MbiKaTesib C NJIABKMM npepgoxpaHuTenem (usonartop)

[MepeknioyatoLlee yCTpOI7ICTBO, B PAa30OMKHYTOM COCTOAHUNN obecneymsatoulee
N3014UNOHHOE PacCTOAHNE, MOABUXXHbLIN KOHTAKT B KOTOPOM o6pa3yeT niaBKas
nepemMblyka.

[PaboTa / OTobparkeHne cocTtosHUS / YnpaBneHue / PacnpenenutenbHbiin WnT[x]] «Mo3»
= 0 (HEQOBKI) = 1 (MNon_ OTKN) = 2 (Non_ BKJI) = 3 (Mon_Hap_)
1 1 1
St ?
I |
Ha3Ha4YyeHne nHaMKauunmn noso>xxeHmn (LngpoBbiX BXO[0B)

CMm. pasgen => «5.1.1 Ha3Ha4yeHne NHAVKAaLMN MNONOXKEHWI (LMD POBLIX BXOA0B)». TH
HaCTPOWKW OOCTYMHbI B MEHIO YCTPOMNCTBA:

[YnpaBneHue / PacnpepnenntenbHbin WNT / PacnpenenntensbHbln WwnT[Xx] / Pa3B nHa-s MOJ]
«Bcn Bkin» «Bcn BbIks» «loT_» «YpaneHo»

v v — —
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5 OucneT4yep cMCTEM ynpaBJsieHUA /KOMMYTaLMOHHbIX YCTPONCTB

5.1 YnpaBneHne KOMMYTaLMOHHbIM YCTPONCTBOM

5.1.12 MMepeknwuyaTesib Harpy3kKm

Mepekno4vatollee yCTPONCTBO, CNOoCobHOe NPon3BOANTL, HECTU N NMPepbIBaTb
HOPMaJlbHbIA 3/IEKTPOTOK.

[PaboTa / OTobparkeHne cocToAaHNA / YnpaBneHue / PacnpegenntenbHbin WinT[x]] «Mo3»

= 0 (HEQOBKI) = 1 (Mon_ OTKN) = 2 (Non_ BKJI) = 3 (Mon_Hap_)

.o & d
5

Ha3sHayeHne mHOMKaLMUM NOJI0XKeHnH (UngpoBbIX BXO[0B)

CMm. pasgen => «5.1.1 Ha3Ha4yeHne NHAVKaLMN NONOXKEHUI (LMD POBLIX BXOA0B)». TH
HaCTPOWKW AOCTYMHbI B MEHIO YCTPONCTBA:

[YnpaBneHue / PacnpepnennTtenbHbin WNT / PacnpenenntenbHbln wnT[Xx] / Pa3B nHa-8 MOJ]
«Bcn BKn» «Bcn Bbikn» «lFor_» «YpaneHo»

v v v v
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5 OucneTyep cMCTeM ynpaBJieHUA /KOMMYTaLMOHHbIX YCTPONCTB
5.1 YnpaBneHne KOMMyTaLNOHHbIM YCTPONCTBOM

5.1.13 TMMepeknwuyaTesib Harpy3ku — pasMmbiKaTenb

Mepekno4vatollee yCTPONCTBO, CNoCcobHOe NPon3BOANTL, HECTU N NMPepbIBaThb
HOPMaJlbHbIA 3/IEKTPOTOK.

B pa3oMKHYTOM COCTOSHUM B NJ1aHe 130aaunn oTBevaeT TpeboBaHUAM K pa3MbiKaTento.
[PaboTa / OTobparkeHne cocTtosaHUSA / YnpaBneHue / PacnpenenutenbHbin wWnTt[x]] «Mo3»

= 0 (HEQ,OBKJ) =1 (Mon_ OTKJ) = 2 (Mon_ BKJ) = 3 (Mon_ Hap_)

& & &
:

Ha3Ha4YeHune nHAMKaLUuKN noso>keHmn (ungpoBbix BXOO0B)

CwMm. paspen L=~ «5.1.1 Ha3HaYyeHne NHOMKALMM NONOXKEHNIA (LMpoBbLIX BXOO0B)». 3TN
HaACTPOWKU OOCTYMHbLI B MEHIO YCTPOMNCTBA:

[YnpaBneHune / PacnpegenutenbHbii WNT / PacnpenenntenbHbin wnt[x] / Pa3s nHa-s NoJij
«Bcn Bkn» «Bcn Bbikn» «ror_» «YpaneHo»

v v v v
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5 OucneTyep cMCTeM ynpaBJ/ieHUA /KOMMYTaLMOHHbIX YCTPONCTB

5.1 YnpaBneHne KOMMYTaLMOHHBIM YCTPONCTBOM

5.1.14 Tpexno3uuUOHHbIA NepekKsyaTesb

Mepekno4vaTenb, 0bbeanHaOLWNIA B cebe PyHKLUNN pa3MbiKaTeNs U 3a3eMISIoLLLero
nepek4vaTens. MMeeT Tpu NMosioxxeHus (MogkKJloYeHe — pasMblkaHne — 3a3eMiieHune)
N NpeKpacHo 3alluLleH OT HernpaBuIbLHOro obpalleHus.

[PaboTa / OTObparkeHne cocToaHNA / YnpaBneHue / ...]

[.../ [.../ [.../ [.../ [.../
PacnpenenutensHbliRacnpenenntensHbllacnpegenntensHblRacnpenenntenbHblRacnpenennTenbHbIn
wunT[1l]] «Mo3» = wut[l]] «No3» = wnt[l]] «No3» = wut[l]] «Mo3» = wunTt[l]] «Mo3» =

0 (HEOOBKIJI) 2 (Mon_ BKN) 1 (Mon_ OTKI) 1 (Mon_ OTKI) 3 (Mon_Hap )

[PacnpepnenutensHuiRacnpenenutensHEiRacnpegenntensHelRacnpenenvtensHefRacnpenenuTenbHbIf
wunT[2]] «Mo3» = wunT[2]] «Mo3» = wKnT[2]] «Mo3» = wKnT[2]] «Mo3» = wWwKnT[2]] «M0o3>» =
0 (HEOOBKIJI) 1 (Mon_ OTKI) 1 (Mon_ OTKI) 2 (Mon 3A3EMJ1) 3 (Mon_ Hap))

L ! I ‘ N
’ x

Tpexno3nuUMOoHHbIN NepekstyaTeslb COCTOUT U3 ABYX BbikJoYaTenen. OamH
BbIK/1t04aTEJIb COOTBETCTBYET Pa3MbIKaTE/O TPEXMNO3ULIMOHHOIO NepekYaTens, a
BTOPOW BbIKJIlOYATE/Ib COOTBETCTBYET 3a3eMJISOLLEMY NepekovaTeto.

Pa3fgeneHne Ha ABa BbiK/lOYaTeNs NpefoTBpallaeT NepektoveHne 13 NoJIoXKeHns
«Mon_ BKJI» yepes «Mon_ OTKJ1» B nonoxxeHune «Mon 3A3EMJ1».

C To4ku 3peHns 6e3onacHOCTU GOPMUPYIOTCS ABE YETKUE MO3MLNN NEePEKTIOYEHNS
«M30nauma» n «3azemneHune». bnarogapsa TakoMmy pasgesieHunto, s 3a3eMaeHuns u
n30a8UnUnN MOryT BbITb YCTAaHOBMIEHbI MHOMBUAYANbHOE HabaogeHne n TanMmepsbl
nepeknovyeHns. B gononHeHne K 3ToMy, 45 3a3eMAeHNd U N30aaUUnN MoryT BbiTb
yCTaHOBJIeHbl OTAESIbHble BJIOKNPOBKU U MMeHa ycTponcTs (0603Ha4veHuns).

HabnogeHwe BbIMOJHEHNS KOMaHAbl MPU MOMbITKE NEPEKJIIOYEHNS N3 MOJI0XKEHMNS
3a3eMJIEHUNA B MOJIOXKEHME N30SLUUN (HanpsMyo) U HaobopoT byaeT BbiAaBaThb
cnepytoulee coobuieHue:

» [PaboTa / OTobparkeHne cocTosHUA / YnpaBneHue / PacnpenenntenbHbin WnT[x]]
«KBK-Hanp. npk.»

MonoxxeHwue «Mon 3A3EMJI» Tpexno3nLMOHHOro NnepeksYyaTens B JOKYMeHTauum
SCADA (permnctpaumoHHbIX KapTax) nokasaHo Kak «CB POS OFF»

Ha3sHayeHne MHOMKaLMM NOJI0XKeHuH (UngpoBbIX BXO[0B)

CM. paspen s> «5.1.1 Ha3HauyeHne MHANKALMN NOSIOXKEHWNI (uMdpoBbIX BXOO0B)». 3TN
HaCTPOWKW AOCTYMHbI B MEHIO YCTPONCTBA:
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5 OucneTyep cMcTeM ynpaBsieHNa /KOMMYTaLNOHHbIX YCTPONCTB
5.1 YnpaBneHne KOMMyTaLNOHHbIM YCTPONCTBOM

Pa3MbikaTenb, HanpuMmep, «PacnpepenutesibHbi WKUT[1]>»:
[YnpaBneHune / PacnpegenutesnbHbli WWT / PacnpegenntenbHbin wnTt[1l] / Pa3B uHa-8 MOJI]

«Bcn Bkin» «Bcn Bbikn» «rort_» «YpaneHo»

v v v v

3aseMnslOLWUA NepeKsoyaTesib, HanpuMmep, «PacnpepenurenbHbin WKUT[2]»:

[YnpaBneHune / PacnpegenutenbHbli WWT / PacnpegenntenbHbin wnTt[2] / Pa3B nHa-s MOJI]

«Bcn 3A3EMJ1» «Bcn Bbikn» «lFot_» «YpaneHo»

v v — —
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5 OucneT4yep cMCTeM ynpaB/ieHUA /KOMMYTaLMOHHbIX YCTPONCTB
5.1 YnpaBneHne KOMMyTaLMOHHBIM YCTPONCTBOM
5.1.15 CbeMHbIn BbiKJIlO4YaTENb

Bbiknto4aTenb 4na rpy30BMKOB (BblOBUXXHOM).
[PaboTa / OToBparkeHne cocToAaHUA / YnpaBneHue / PacnpeaennTtenbHblin WnT[Xx]]

«Mo3» (*) «YpaneHo»

(*) opMHaKoBOe 3HaYeHue Ay o0oMX BbiKJllOMaTEJNIen — CM. TaKXKe
npMMeYaHue HUuXxe.

=0 (HEQOBKJI) =1 (Mon_OTKJI) =2 (Mon_BKJI) =3 (Mon_Hap_ ) =1
H s o o
1 1
b o [ o

(*) NpumevaHne. B Tabnuue Bbile NpeacTaBiieHbl HE BCE KOMBUHAL UM MOJIOXKEHWUA,
TEXHNYECKN BO3MOXKHbIE MPW HaMYMKN OBYX BbIKJIlOYaTEsNEeN; B Ka4eCTBE NPMMEpPOB
MPUBEOEHDI JINWb HEKOTOPLIE TUMNYHBLIE KOHEYHbIE MOJI0XKEHWS.

CbeMHbIN BbIKJIlOYaTe b COCTOUT U3 OBYyX Bblk/toYaTenen. OAnH BbiKlOYaTENb
COOTBETCTBYET MnpepbiBaTeO Lernn, a BTOpOIZ BbIKJIlO4HaTe/Ib COOTBETCTBYET
BblABN>XHOMY BbIKJTIOHaTENO OJ1A4 TPY30BUKOB.

Mexxay BbIKJl04aTEleM N MEXaHNU3MOM He CyllecTBYeT (PUKCMPOBAHHON CBA3MN.
Monb3oBaTenb A0/KEH 3a4aTb 6JIOKMPOBKY, MOCKOJIbKY C 3aMKHYTOM MOJI0OXKEHUU
BbIABUraTb BblKJlOYaTe b 3anpewaeTcs. BolkaoyaTeslb MOXXeET OblTb NepekioyeH B
MoJsI0XKEHNE N3BJIeYEHNS U B NOJI0XKEHNE He-u3BnedyeHnsa. 0na nogavym CUrHaaoB C Lenu
yrnpaBsieHns (HN3Koe Hanps»XeHue) HeobxoaAnMo NPoBOAHOE NOAKJII0YEHNE U
COOTBETCTBYOLLAA HAaCTPOMKa B 3alLMTHOM YyCTpONCTBE. MNMpu CHATUKN 3arnyLKN Lenu
yrnpasJsieHVs ANa Hee 3ajaeTcs nosioXeHne «YaaneHo». Inga npepbiBaTens uenu
3apaeTtcsa nosioxxeHue «Mon_ OTKJ1», Korga akTUBEH CUTHaN «YOoaneHo».

HeBO3MOXXHO MaHUMNYJINPOBATb CUrHAIAMMN NOJIOXKEHUS BblABUHYTOrO (n3BNeYeHHoro)
BblIKJ1lOHaTE 4.

Ha3HaYyeHune nHaMKauunmn nosioxeHmn (LngpoBbix BXO[0B)

CwMm. paszgen > «5.1.1 Ha3HaYyeHne HOMKALMM NONOXKEHNIA (uMdpoBbIX BXOO0B)». 3TN
HaCTPOWKW OOCTYMHbLI B MEHIO YCTPONCTBA:

MpepsbiBaTenb uenu, HanpuMmep, «PacnpepenutenbHbin WKT[1]»:

[YnpaBneHune / PacnpegenutenbHbli WWT / PacnpegenntenbHbin wnTt[1l] / Pa3s uHa-8 MOJI]

«Bcn Bkin» «Bcn Bbiks» «FoT_» «YpaneHo»

v v v v
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5 OucneTyep cMcTeM ynpaBsieHNa /KOMMYTaLNOHHbIX YCTPONCTB
5.1 YnpaBneHne KOMMyTaLNOHHbIM YCTPONCTBOM

BblABUXXHOM BbIKJIlOMATE b AOJIA TPY30BUMKOB, HanpuMmep, «PacnpepenuresibHbi WKUT[2]>:

[YnpaBneHune / PacnpegenutenbHbli WWT / PacnpegenntenbHbin wnTt[2] / Pa3B uHa-8 MOJI]

«Bcn Bkin» «Bcn Bbiks» «ForT_» «YpaneHo»

v v — —

266 MRU4 MRU4-3.6-RU-MAN



5 OucneT4yep cMCTeM ynpaBJ/ieHUa /KOMMYTaLMOHHbIX YCTPONCTB
5.1 YnpaBneHne KOMMyTaLMOHHBIM YCTPONCTBOM
5.1.16 CbeMHbIA NepekKksoyYaTesib Harpy3Ku € NJaBKUM npepoxpaHuTeneMm
[MepekntovaTesib Harpysku C NJaBKUM npepnoxpaHuTenem A5 rpy30BUKOB.
[PaboTa / OToBparkeHne cocToaHNA / YnpaBneHue / PacnpeaennTtenbHblin WnT[X]]
«Mo3» (*) «YpaneHo»

(* omMHakoBoe 3Ha4YeHue nJsa oboux BbiKJloYaTesiem — CM. TakKXe
npuMevYaHue Huxe.)

=0 (HEQOBKJI) =1 (Mon_OTKJI) =2 (Mon_BKJI) =3 (Mon_Hap ) =1
H -~ o o
Z::.::__ %&I ?
i N
H e e o

(*) NpumevaHune. B Tabnuue Bbile NpeacTaBieHbl He BCe KOMBUHaL MM MOSIOXKEHWUN,
TEXHNYECKN BO3MOXKHbIE MPX HaIMYMKN OBYX BbIKJIlOYaTesIeN; B Ka4eCTBE NPMMEpPOB
NMPUBEOEHDI JINWb HEKOTOPLIE TUMNYHbIE KOHEYHbIE MOJI0XKEHWS.

CbeMHbI NepektoyaTesb Harpy3Kku C NaaBKUM NpenoxpaHnTenem cocToMT U3 ABYX
Bblk/toYaTenen. OANH BbiKJIloOYaTelb COOTBETCTBYET NepeksitlovaTeNto Harpy3Kku ¢
NJaBKUM NMpenoxpaHnuTenem, a BTOPol BbiK/lo4aTes/lb COOTBETCTBYET BblABMKHOMY
BbIKJIlOYATEsIO AJ151 FPY30BUKOB.

DOUNKCNPOBAHHOE CoeiIMHEHNE MeXXAY nepeksitnyaTesieM Harpysku ¢ N1aBknuMm
npefoxpaHuTeneM v nepeknayartesieM 419 FPY30BUKOB OTCYTCTBYeT. [1osib30BaTeNb
DOJKEH 3a8aTb 6/10KMPOBKY, MOCKOJIbKY C 3aMKHYTOM MOJIOXKEHUN BbIABUTaTb
nepeksYyaTeNlb Harpy3ku € NJaBknUM npenoxpaHuTenem 3anpewaeTcd. BolkovaTens
MOXKeT 6bITb MepeksIl0YEH B NMOJIOXKEHNE N3BIEYEHNSA N B NOJIOXKEHNE HE-U3BJIEYEHUS.
[Ons noga4vm CMrHasoB C Lenu ynpassieHNsa (HM3Koe Hanps»xeHmne) Heobxoomnmo
MPOBOAHOE MOAKJIIOYEHME N COOTBETCTBYOWAA HAaCTPOMKa B 3alLMTHOM ycTponcTee. Mpu
CHATUW 3arnyLwKu Lenu ynpassieHna And Hee 3aaeTca nonoxeHuve «YganeHo». Ong
npepbiBaTens uenu 3agaetcs nosioxxeHue «Mon_ OTKJ1», Korga akTUBEH CUMHasl
«YpnaneHo».

HeBO3MOXXHO MaHUMY/IMPOBAaTh CUrHAJIAMU MOJIOXKEHUS BbIABUHYTOr0 (M3BJI€YEHHOTI0)
nepeklo4aTens Harpy3ku c NaaBKUM NMpenoxXpaHnuTeNneMm.

Ha3Ha4YyeHue nHAMKauunmn noso>xxeHmn (UngpoBbiX BXO[0B)

CMm. pasgen => «5.1.1 Ha3Ha4yeHne NHAVKALMN MNONOXKEHWIA (LMD POBLIX BXOA0B)». TN
HaCTPOWKW OOCTYMHbI B MEHIO YCTPONCTBA:
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5 OucneTyep cMCTeM ynpaBieHNa /KOMMYTaLMOHHbIX YCTPONCTB
5.2 KoHturypaums KOMMyTaLMOHHbIX YCTPONCTB

MepekniwyaTenb Harpy3kKu C NJIaBKUM nNpepgoxpaHuTeneMm, Hanpumep,
«PacnpepenutenbHbi WMT[1]»:

[YnpaBneHune / PacnpegenutesnbHbli WWT / PacnpegenntenbHbin wnTt[1l] / Pa3B uHa-8 MOJI]

«Bcn BKn» «Bcn Bbikn» «lror_» «YpaneHo»

v v v v

BblABUXXHOM BbIKJIlOMATENb OJIA TPY30BUMKOB, HanpuMmep, «PacnpepenuresibHbi WKUT[2]>:

[YnpaBneHune / PacnpegenutenbHbli WWT / PacnpegenntenbHbin wnTt[2] / Pa3B nHa-s MOJI]

«Bcn BKn» «Bcn Bbikn» «lFot_» «YpaneHo»
v 4 — —
5.2 KoHdurypauma KOMMyTaLUOHHbIX YCTPOUCTB
MpoBoaka

CHa4vafna MHANKATOPbI MOJIOXKEHNS KOMMYTALMOHHOIO YCTPOMCTBA A0JIXKHbI ObITb
NOAKJOYEHbI K LMPOBLIM BXOAAM 3aLLUTHOIrO YCTPOWNCTBA.

OOWH N3 KOHTaKTOB MHAWKaTOPOoB NonoXxeHunsa («Aux CLOSE» nnn «Aux OPEN»)
0b6s3aTenbHO Ao/KeH bbIThb NoakAtoyeH. OIHAaKO PeEKOMeHAYyeTCa NOAKAOYNTL 06a
VHOMKATOpPa NOJIOXKEHUS.

Mocne 3Toro K KOMMyTaLMOHHOMY YCTPOMNCTBY AOJ/KHbI ObITb MOAKAKOYEHbI BbIXOA4bI
KOMaHA (penenHble BbIX0abl).

Heobxognmo paccMmoTpeTb cnenyowmnin BapmaHT: KomaHabl CLOSE/OPEN snemeHTa
3alLMThbl B 06LWMX HACTPOMKaX BbIKJOYaTENS MOXKHO 3a4aTb OJ1 TEX XKEe pPenenHbIxX
BbIXO0B, Ha KOTOPbIE NOAAKTCA APYrMe KOMaHabl YrpaBJieHns.

Ecnm koMaHAbl NO4AOTCA Ha pa3Hble BbIXOAHbIE peie, KOJINYeCTBO coeiHeHUI
yBeJIN4YNBaeTCA.

YcTaHoBKa BpeMeHu HabniogeHns / nepeMeLLueHns

B meHio [YnpaBneHue / PacnpegenutensHoi wWnT / PacnpegenntenbHbin WnT[x] / Obwme
HacTpoOMKn] HeobxoaMMO HaCTPOUTb BpeMs nepemelleHus »t-nep BKJ/1« n »t-nep

BbIKJ1« KaX4oro otaesibHOro KOMMyTaLWOHHOIO YCTPOMNCTBA.

B 3aBMCMMOCTM OT TMMNa KOMMYTALIMOHHOI0 YCTPOMNCTBA MOXET noTpeboBaThCs 3agaHne
LOMNOJIHNTENbHBIX NAapaMeTPOB, TaKMX KaK BpPeMs 3ana3fbiBaHuns «t-3r134».
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5 OucneTyep cMCTeM ynpaBsieHUA /KOMMYTaLMOHHbIX YCTPONCTB

5.2 KoHurypauma KOMMyTaLMOHHbBIX YCTPOUCTB

3Ha4YeHns HaCTPOMKKN Tanmepos «t-nep BK/1» n «t-nep BbIK/1» npenCcTaBnaioT Kak BpeMs
KOHTPOJ1, TaK U BpeMd nepeMeLleHns, To eCTb OHN He UCMOJIb3YIOTCA O onpeneseHns
NMPOMEXYTOUHbIX NN HEMPABUJIbHbLIX MOMIOXKEHMA. Ha caMOM fesfie 04eHb BaXKHO
MOHUMATb, YTO 3TN 3HAYEHUS COOTBETCTBYIOT MaKCUMaslbHOW NPOLOJIKUTENIbHOCTH
CUrHasia KOMMYTaLWUK, KOTOPbIA BblAAeTCH HA KOMMYTaLMOHHbIE YCTPONCTBA.

3TO 3HAYMUT, YTO: MAKCMMaJIbHAA MPOLAOJIKNTENbHOCTb «KMa BKJ1» paBHa «t-rniep BKJ1»,
KOTOopasa OrpaHnyYeHa MHAVWKaLUMEN HOBOIrO NOJIOXKEHNSA BbiKAtOYaTeNs.

AHanornyHblM 06pa3omM: MakCMMaJsibHaa NpPoao/KUTENbHOCTL «KMma BbIKJ1» paBHa «t-rep
BbIKJ1», koTOpas orpaHnyeHa NHAUKaLUNen HOBOIrO NOJIOXKEHUS BblKOYaTens.

Ha3Ha4yeHme MHONKaLMNN NMOJIOXKEHUN

NHOnKaumsa nonoxeHnsa Heobxoanma yCcTponcTBy, 4ToObl NOAYYMTb (OLEHNTD)
MHMOPMaLNIO O TEKYLLEM COCTOSAHMNN/MONOXKEHUN BblIKNtOYaTeNA. MIHANKaUNS NON0XKeHNA
KOMMYTaUWOHHOro ycTponcTBa oTobparkaeTcsa Ha gucnsee ycTponcTea. Kaxagoe
N3MeHeHNe NONOXKEHNS KOMMYTaLMOHHOI0 YCTPONCTBA NMPMBOANT K U3MEHEHUIO
CMMBOJ1a COOTBETCTBYIOLWEro KOMMYTaLNOHHOIO YCTPOMCTBA.

Ons onpeaeneHns NosoXKeHUsa KOMMYTaLWMOHHOIO YCTPOCTBa PEKOMEeHAyeTCs BCceraa
Mcrnonb3oBaTb 06a MHOMKATOPA NO3ULNOHMPOBaHMA! ECM MCNONb3yeTCsa TOJIbKO OAUH
NHONKATOP, HEBO3MOXXHO OMPEeAesMTb NPOMEXYTOUYHbIE N HEOMPEAeNeHHbIE MOJIOXKEHMS.

HabnogeHue (yMeHbLLIEHHOr0) nepexoaa (BpemMsa Mexay 3arnyCckoM KOMaHa U obpaTHoM
CBSA3bl0 UHAMKALMN MOJIOXKEHUS KOMMYTaLMOHHOI0 YCTPONCTBA) BO3MOXKHO C
NCMNOb30BaHMEM OHOIO BCMOMOraTe/IbHOr0 KOHTaKTa.

B meHio [YnpaBneHue / PacnpenenntenbHbli WNT / PacnpegenntenbHbin WnT[x]]
HeobXx04NUMO HAaCTPOUTbL NHANKALWN NOJIOXKEHMNS.

ObHapy»xeHune rnosIoXKEeHUS KOMMYTaLMOHHOI0 yCTPOKUCTBa C MOMOLLbIO ABYX
BcriomoraTtesibHbiX KOHTakToB — Aux CLOSE n Aux OPEN (pexkomenpyeTtcs!)

Onsa onpeneneHns nonoXXeHns KOMMYTaLWMOHHOI0 YCTPOMCTBA MOXKHO MCMNOJIb30BaTb
nmewumecs scroMmoraTtenbHbie KOHTaKTbl (Aux CLOSE n Aux OPEN). PekoMmeHayeTcs
ncnosb3oBaTbh 06a KOHTaKTa Ans obecrneyeHUs BO3MOXKHOCTU OOHapPY)XEeHUS TakXe
MPOMEXXYTOYHbIX U HAaPYLUEHHbIX NO3ULUNA.

3alMTHOE YCTPONCTBO NOCTOSAHHO OTC/IEXMBAET COCTOSHME BX0A0B «Bcn BkA-Bx» u
«Bcn BbIka-Bx».

3TW CMrHaJsbl MPOBEPSAIOTCA C MOMOLLBIO (PYHKLMA NOATBEPXKAEHUA TauMepoB
HabnopgeHus «t-nep BKJ1» n «t-nep BbIK/1». B pe3ynbTaTe NOJIOXKEHNE
KOMMYTaLWOHHOIO YCTPONCTBa onpeaensaeTcs C NOMOLLbIO CeAyoLWnX CUrHaNoB:

* «[lon_ BKJI»

e «[lon_ OTKIJ1»

e «<HEOOBKIJI»

* «[lon_Hap_»
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5 ,El,l/lcne‘rqep CncTeM ynpaBsneHns /KOMMyTaLlI/IOHHbIX YCTpOI7ICTB
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* »[1o3« (CurHan: NMonoxxeHwne Boikao4yaTensa (0 = MNMpomexyTo4Hoe, 1 = OTKJ, 2 =
BKJ1, 3 = HapyweHHoe))

KOHTpOo/1b BbINMOJIHEHNA KOMaHAbl SAMbBIKAHUA

Korga nogaetca komaHaa 3AMbIKAHUNA, 3anyckaeTca Tanmep «t-nep BKJ1». Noka
Tanmep paboTaeT, cocTossHne «HEAOBKJ1» nmeeT 3HadyeHue «cTnuHa». Ecnn KomaHaa
6yneT BbIMOJIHEHA N OT KOMMYTaLMOHHOI0 YCTPOMCTBA NOJIyYEeH NPaBUJIbHbIA CUTHa
obpaTHOW CBA3M A0 NCTeYeHNs BpeMeHn Tanmepa, «Mon_ BKJ1» npumeT 3Ha4yeHune
«AcTnHa». B NpoTMBHOM Xe Ccily4ae, eCciv BpeMs no TanMepy nctedyeTt n oxxnpgaemas
WHANKaLNSA HOBOIO MOJIOXKEHMS He ByaeT nosyyeHa, «[on_ Hap_» NpuMeT 3HavyeHune
«NcTuHa».

KOHTpO/1b BbINOJIHEHNS KOMaH bl PASMbIKAHWA

Korpa nopaetcsa komaHaa 3AMbIKAHWUA, 3anyckaeTcs Tanmep «t-rniep BbIK/1». Noka
Tanmep paboTaeT, cocTossHne «HEOOBKJ1» nmeet 3HavyeHue «NcTtnHa». ECnm KomaHpa
OyneT BbIMO/HEHa N OT KOMMYTaLMOHHOI0 YCTPOMCTBA NOJIyYeH NPaBubHbIA CUMHaN
obpaTHOM CBA3N 00 UCTeYeHUs BpeMeHn Tanmepa, «Mon_ OTKJ1» npuMeT 3Ha4vyeHune
«AcTuHa». B NpOTUBHOM >XXe C/lyyae, ec/iv BpeMs No TauMepy UCTeYeT U oXXupaemas
WHAWKaLMSA HOBOrO NONOXXeHUs He byaeT nofay4eHa, «[lon_Hap » NpUMeT 3Ha4vYeHue
«cTuHa».

B cneayrowyeni Tabanuye rnoka3aHo rnogTBEPKAEHNE MOJIOKEHNI KOMMYTaLMOHHOI O
YCTPOVICTBA:

CocTosHuMA LI,VICprBbIX MoaTBep>XAeHHblIe NOJIOXKEHUA BbiKJllovYaTena

BXO040B

Bcn Bkn-Bx Bcn Beikn- Ton_BKJI  Mon_ OTKJI HEOOBKJI Mon_wxap_ MMo3

270

Bx
0 0 0 1 0 0
(noka (noka HEOOBKIJ1
paboTaeT paboTaeT
Tanmep Tanmep
nepekJsYye- Mnepektoye-
HNSA) HNA)
1 0 0 1 0 0
(noka (noka HEOOBKIJI
paboTaeT paboTaeT
Tanmep Tanmep
nepekJsYye- rMnepekoye-
HNSA) HNA)
1 0 1 0 0 1
Mon_ OTKN
0 1 0 0 0 2
Mon_ BK
0 0 0 0 1 3
(Bpems (Bpems Mon_Hap_
Tanmepa Tanmepa
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5.2 KoHurypauma KOMMyTaLMOHHbIX YCTPOUCTB

CocTosHuA LI,VICprBI:IX MoaTBep>XaeHHblIe NOJIOXKEeHUA BbiKJlloHaTena

Bcn Bkn-Bx Bcn Boikn- TMon_ BKJI Mon_OTKJN HEOOBKJI MNon_Hap_  To3

Bx
nepekye- rnepekstoye-
HUSA HUSA
NCTEeKJ0) NCTEeKJ0)
1 0 0 0 1 3
(Bpems (Bpems Mon_Hap_
TanMepa TanMepa
nepekoYye- rnepekstoye-
HUSA HUSA
NCTEKJ0) NCTEeKJ0)

Nuankaumnsa ogHoro riosoxxeHnss BSAMBIKAHUSA nnn PABMbBIKAHUS
BCrioMoraTeJibHOIro Bxona

Ecnun ncnonb3yeTcs ogHonostocHasa nHankaums, «Sl SingleContactind» npuHumaeT
WCTUHHOE 3Ha4YeHMe.

HabniopeHune 3a BpeMeHeM TanMepa paboTaeT TONLKO B 04HOM HanpaBfieHnn. Ecnam Ha
yCTponcTBo nogaetcsa curHan PASMbIKAHA BcnoMoraTesibHOro Bxona, MoOXXHO
OCyLLeCcTBAATL HabnogeHne ToNbLKO 3a KoMaHaon PABMbIKAHWSA. Ecnn Ha yCTPOMCTBO
nopgaetcsa curHan 3AMbIKAHUA BcnoMoraTesibHOro BXoZa, MOXXHO OCYLLEeCTBJIATb
HabnogeHne ToNbKo 3a KoMaHaon 3AMbIKAHUAS.

Nuankaumns ogHoro nosaoxeHns — 3AMbBIKAHUE BcnoMoratenbHOro Bxopa

Ecnn ona nHonkauum coctosaHmsa KomaHabl 3SAMbIKAHNA ncnonb3yeTcsa TONIbKO CUMHanN
3AMbIKAHWA BcnoMmoraTesibHOro Bxoga, ToO KOMaHAa NepekJlndYeHnsa Takxe 3anyCcTuT
TanMep, N B 3TO BpeMs nonoxxeHne byanet «<HEOOBK/1». ECnin KOMMyTaUNOHHOE
YCTPONCTBO OOCTUMHET KOHEYHOI 0 NOJIOXKEHUS, YKa3zaHHOro curHanamm «Mon_ BKJ1» n
«KBK-ycnex», 0o ncreyeHmns speMmeHun tTanmepa, curdan «HEOOBKJI» ncyesHer.

Ecnn BpeMs nepektoyeHns ncteveT 40 AOCTUXKEHNA KOMMYTaUMOHHbIM YCTPOWCTBOM
KOHEYHOr 0 MOJIOXKEHWUS, TO onepaumsa nepekaoyeHna bygeTt HeyCrnewHon, MHanKauns
MoJIoXKeHNA N3MeHNTCA Ha «[Mos_ Hap_» un curHan «<HEOOBKJ1» ncyesHet. Mo ncrevyeHmn
BPEMEHUN NepPeK/IIYEHNS 3anycKkaeTcs Tanmep «t-3134» (ecnn 3agaH). B TevyeHune sToro
BPEMEHUN MHONKaLMA NonoXXeHna Takxe bynet «<HEQOBKIJI». Mo ncreyeHnn spemeHn «t-
3M134» NHOUKaUUA NonoXxeHusa naMmeHnTca Ha «lMon_ BKJT».

B cneayrouyeni Tabavue nokalaHo nogTBEPXAEHNE MOJIOMEHNV BbIKJIOYaTE/IS1 TOJIbKO Ha
OCHoBaHuun curHasia 3AMbBIKAHUS BcnoMorartesnbHOro Bxoga:

CocTtosaHMA LI,VICprBbIX nOATBep)KAeHHbIe NoJio>KeHUd BblKJllo4aTens

Bcn Bkn-Bx Bcn Boikn- TMon_BKJI Mon_ OTKJI HEAQOBKJI TMon_xap_ [o3

BXx

He nogcoe- O 0 1 0 0

OVHEH
(moka (moka HEOOBKIJI
paboTaeT «t- paboTaeT «t-
rep BKJ1») nep BKJ1»)
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CocTossHUA UM POBbLIX
BXO4,0B

Bcn Bkn-Bx Bcn Bbikn-

BXx

0 He noacoe-
OUHEH

1 He noacoe-
OUHEH

MoaTBep>XaeHHblIe NOJIOXKEeHUA BbiKJlloHaTena

NMon_BKJ

Mon_OTKA

HEOQOBKJ Mon_Hap_
0 0
0 0

Mos
1
Mon_ OTKIJI

2

Mon_ BKJI

Ecnn KoHTakTy «Aux CLOSE2» He NpucBOeH LN(pOoBON BXO4, NHAUKALUSA MONOXKEHNS
«[Mo3» byneT umeTb 3HayeHue 3 (HeonpenesieHHoe).

Nuankaumnsa ogHoro riosoxeHns — PA3MBIKAHUE BcnoMoraTtesibHOro Bxoga

Ecnn ona nHonkauum coctosaHmsa KoMmaHabl PASMbIKAHUA ncnonbsyeTtcs TONIbKO CUrHanN
PASMbIKAHWA BCcrioMmoraTenbHOro BXxoaa, ToO KOMaHAa nepekJsiloyeHns Tak>Xe 3anycTuT
Tanmep. MHOnKauma nonoxxenus éynet «<HEQOBKJ1». ECcnin KOMMyTaLWOHHOE
YCTPONCTBO OOCTUrHET KOHEYHOr O MOJIOXKEHUS 00 UCTEYEHNS BPEMEHN TaMepa, byoyT
nodaHbl curHanel «Mon_ OTKJI» n «KBK-ycnex». B To »xe Bpema curHan «<HEJOBKIJ1»

NncHe3HerT.

Ecnun BpeMa nepekaoveHusa nctevyeT 40 JOCTUKEHUA KOMMYTALMOHHBLIM YCTPONCTBOM
PABOMKHYTOI'O nono>xeHus, To onepauns nepekatoveHns bynet HeycnewHon,
VHOMKAUMSA NOJIOXKEHUA U3MeHUTCA Ha «lMon_ Hap_» n curHan «HEOOBKJI» ncyesHer.

Mo ncTevyeHNn BpeMEHN NepeKIOYEHNA 3anycKaeTcs Tanmep «t-3134» (ecnv 3apaH). B
Te4vyeHue 3Toro BpeMeHun byaet nHankauna nonoxeHns «HELOBKJI». MNocne ncrevyeHuns
BpeMeHu 3ana3iblBaHunsa »t-3n34« curHan «Mon_ OTKJ1» nokaxeT PASOMKHYTOE

MosIOXKeHNe KOMMYTaUWOHHOro yCTPONCTBA.

B cneayroiyevi Tabavue nokasaHo noaTBEPXKAEHNE MOJIOXEHN BbIKJKOYATESSI TOJIbKO Ha
ocHoBaHun curHasia PASMBIKAHUSI BcnoMorartesibHOro Bxoga:

CoctosaHuA UM POBbLIX
BXOO,0B

Bcn Bkn-Bx Bcn Bbikn-

BXx

He nopcoe- O
OUHEH

He noaocoe- 1
OVHeH

He nopcoe- O
OUHEeH

272

MoaTBep>XAeHHblIe NOJIOXKEHUA BbiKJlloHYaTena

Mon_ BKJI

Mon_ OTKJ1 HEAQOBKI

MRU4

Mon_Hap_
1 0
(nmoka (noka

paboTaeT «t- paboTaeT «t-
nep BbIKJ1»)

rnep BbIKJ1»)

0 0

Mos

0

HEOOBKIJI

1

Mon_ OTKJ

2

Mon_ BKJI
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5.2 KoHurypauma KoOMMyTaLMOHHbIX YCTPOUCTB

Ecnn KoHTakTy «Aux OPEN» He NMpuUCBOeH LN(POBOM BXO, UHAMKALMSA NOJIOXKEHUS
«[Mo3» byneT umeTb 3HayeHue 3 (HeonpenesieHHoe).

bnoknpoBku

Bo nzbexxaHme HenpaBuabHOM paboTbl HY>KHO YCTaHOBUTb BJIOKMPOBKN. DTO MOXXET BbiTb
peanin3oBaHO MEXaHNYECKUN NN DSIEKTPUYECKN.

Ona ynpaBnsieMblX KOMMYTaLUWOHHbBIX YCTPONCTB MOXXHO 3afaTh A0 Tpex 6/10KMpoOBOK
oboux HanpaeneHun nepeknoyeHns (SAMKHYTO/PASOMKHYTO). 2Tn 610KMpoBKU
npenoTBpaLlaloT NepekstoyeHne B COOTBETCTBYIOLLLEM HaMpaBJIEHWN.

3awmTHaa koMmaHga PASMbIKAHNA n komaHaa NOBTOPHOro 3aMblkaHUs MOLY A
aBTOMaTNYECKOro NOBTOPHOIo BKYeHUs (Moaynib AlNB, Hann4ue 3aBUCUT OT
3aKa3aHHOro Tuna yCTpONCTBa) BCerpa BbiNoHATCA 63 6/10KnpoBOK. ECnm 3awimnTtHas
KoMaHAa PASMbIKAHNS He mon>kKHa BbiJaBaTbCA, ee Heobxoanmo 3absokMpoBaTh
oTAesIbHO.

JononHntenbHble 6J'IOKI/IpOBKI/I MOXHO HaCTPOUTb C NMOMOLbIO JTIOrM4eCKOro Moayns.

Switchgear_Y02

3almTa BblAaeT KOMaHAy OTKJIIOYeHUs (Hanp. KomaHAa oTK/lo4eHNs Ha3HavYeHa 1

MOAY/lb MTHOBEHHOIO MaKCUManbHOro Toka) CKOH(MrypypoBaHa Ha gucnee oTKIYeHUs ) PacnpenenuTtenbHbln WNT . KOMOTKA

PacnpenennTenbHbIv LWKT .
BbIKJ1 ¢ KMA, 0TKA

HeakT_

akT
= L

P edennTenbHbIi WNT . BbIKJT ¢ kMA oTKA

PacnpenennTenbHbIN WAT . PacnpppenuTtensHbin wnT . BKJ1 ¢ BKJ 3awy,

BKJ1 ¢ BKJ1 3aLy,
HeakT_

ABTOMaTU4YeCKOe NOBTOPHOE BKJIIOHEHNe *
BblJaeT cieaylolne KOMaHabl:

(KomaHpa aBTOMaTU4eCKOro nepekstoHeHns)

Kom Bbikn OTKJ L
(KoMaHpa py4HOro nepektoyeHus)

aKT_ &
- *
PasbeanHeHne yCcTpONCTBOM CUHXPOHM3ALUN ?| dnpenennTenbHbIn WuT . BKJ1 3au.l©
J 41

N4YM BblgaeT cnepytowme KoOMaHabl: Kom PL| BKJI Pacnpe 2leanbu?l wnT . Kmg BbIKﬂ@

a BAENUTEeNbHbIN WNT . Kma BKJI

- - Kom PL| BKJ1
KOMMYHUKaLMNOHHbIA UHTEPMhENC BblaaeT
cnepyiolme KoMaHabl:

Kom Bbika OTKJ

myaoduyoug

(KomaHpa py4HOro nepektoHeHns)

Kom PL| BKJ
3anpoc KOMaHAbl NepekslyeHns Yepes

LunhpoBoi BXona:

Kom Bbikn OTKJ

(KomaHpa py4YHOro nepeksoo4eHns)

Puc. 66: 61oknpoBKW. ([eTanm, OTMEYEHHbIE «*»: Han4Yne 3aBUCUT OT 3aKa3zaHHOro Tuna
yCTpovicTBa.)
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Aucneryep OTK/IOYEeHUSA — HasHa4YeHue KoMaHg OTKJI04YeHus

KoMaHabl OTK/IIOHEHNS 3aLLUTHbBIX 3JIEMEHTOB A0JIXKHbI MPUCBANBATLCA TEM
KOMMYTALIMOHHBIM YCTPONCTBAM, KOTOPble CNOCOOHbI 3aMblKaTbCS/Pa3MblKaTbCs
(BblkNtoYaTeNn). Kaxkgoe KOMMyTaLMOHHOE YCTPOWCTBO, KOTOPOE CNOCOOHO 3aMblKaTbCs/
pPa3MbIKaTbCsl, UMEET AUCMHETYEP OTKJIIOYEHMS.

X =
\
-
Signal Breaker CLOSE Breaker OPEN Command
P Signal Breaker OPEN Breaker CLOSE Command
1
o Signal Breaker Ready 3 Protection Trip Command
©
—P Trigger [x] g
—>|  Tisgerl P s
. Indeterminated,
> Trigger [x] Disturbed
L HMI
Trip Command 50P[x] % SCADA
T
: (<}
T Commend 7P = Autoreclosure CLOSE
c
Trip Command XX[x] o
L7
[}
et
o
|
a
Trip Command 27[x] %
T
Trip Command 59[x] Eo
c
Trip Command XX[x] o
L]
[}
)
o
1 0
Q. i
> o

B meHio [YnpaBneHune / Qxx / Oucn oTkA] (roe «Qxx» coorBeTcTByeT 0603Ha4YE€HMI0
KOMMYTaUWOHHOro yCTPONCTBA, Kak onpeaesieHo Ha OAHO/IMHENHON CXEME) NMeKTCSA
napaMeTpbl HACTPONKN «Kma OTKJT n», Ans KOTOPbIX MOXKHO Ha3HAYUTb KOMaHAbI
3aWNTHOIr0 OTK/II0YEHMS. B 3TOM Tak Ha3biBaeMOM AnCNeTYepe OTKOYEHNS BCE 3TN
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PacnpepenutenbHbii WUT[x] . OTkn Bbikn

5 OucneT4yep cMCTeM ynpaBJ/ieHNA /KOMMYTaLMOHHbIX YCTPONCTB

5.2 KoHurypaumsa KoOMMyTaLMOHHbBIX YCTPOUCTB

Ha3HaYeHHble KOMaHbl 3aLMTHOr0 OTK/IIOYEHUA 06 beAMHATCS C MOMOLLbIO
norunyeckon onepaumu «NJIM», 410 B pe3ynbTaTe NPUBOAUT K BblAaye KOMaHAbI
pa3MblKaHUA KOMMYTALWMOHHOIO YCTPONCTBA.

Ha KoMMyTauunoHHoe YCTpOVICTBO OTNpPaBNAETCA TOJIbKO KOMaHOa pa3MblKaHUA, KOTOpPasd
BblOaeTCA ANCNETHEPOM OTKHOHEHNA. 3TO 3HAYUT, YTO KOMaHObl OTKJIIOYEHUS,
Ha3Ha4eHHble B Ancrner4vyepe oTKAK4YeHNA, npneBoaaT K pa60Te KOMMYTaUMNOHHOIO

yCTPOWNCTBA.

Kpome Toro, B IaHHOM MoAyJ/le MOXKHO 3aZlaTb MMHUMAJIbHOE BPeMS yaep)XaHus
KOMaHAbl OTKJIlO4YEHUS 1 TO, ByneT oHa 6JI0KMPOBATLCSA MEXAHUYECKN U HET (CM.

TakxXe pasgen «bnokuposka» ganee, L=> «5.2 3aMblkaHue»).

Switchgear Y11

Ha3s =Ha3BaHune Moayns Ha3Ha4YeHHOW KOMaHAbl OTK/OYEHNS

P3

cnpenenuTesbHbIn WUTIX] .

Kmp OTKJ1

HeT MpucB_

Ha3s . KoMOTKnN

o

g

cnpenenuTesnbHbln WUTIX] .

Kmpg OTKJIn

HeT MpucB_

Ha3s . KoMOTKnN

cnpefenvTesbHbIA WUTX] .

3au_

HeakT_

aKT_

MNoaTeBepanTb (-UYM)

gcnpegennTenbHbId WNTIX] .

t-KomOTKnN

1 L

t

-
<%

PaqnpenenutenbHbli WUT[X] . OTKA Bbikn @

PacnpenenutenbHbln WATIX] .
>1) Asap_ curHan_oOn

PacnpepenutenbHbii WUTIX] .
ABap_ curHan_oOn

KonnyecTBo onepauuii

NoaTteBepaunTb (1..n_ Cnunc_ HasH_)

F = 3aj_ 3Ha4_
-

NoaTtBepauTb KoMOTKA (Scada)

(KomaHpa py4YHOro nepekaio4yeHuns)

CyeTumk

PacnpepenutenbHbin WNT[X] .

PacnpepenutensHbin WnT . KBut C4 Komlep

>+ KonnyecTso onepaLuii

R

Puc. 67: YnpaBieHve BblK/Io4YaTEIEM.

ObpaTnTe BHMMaHMe, YTO Ha CXeMe Bbille «PacnpenenMTenbHbin WNT[X]» NpeacTaBnseT
«KOMMYTaLMOHHOE YCTPONCTBO HOMEP X»; 04HAaK0 TOYHOe 0603HaYeHMe onpeaesieHo B
thaiine ogHONMHERHON cxeMbl, M. Takxe => «5 OpgHoNuHeliHas cxema».

3aMbIKaHue

Ecnm KoMaHAa pa3MbiKaHUA HAaCTPOEHa Kak «3aly » = «aKT_», OHa byaeT ocTaBaTbCs
aKTUBHOW 00 MOMEHTa noaTBepXAeHus (cMm. rnaBy «loaTeBepxXaeHue», =
«[logTBEp>XXOEeHNA»).

3861'IOKI/IpOBaHHaﬂ KOMaHOa pa3MblKaHUA C6paCbIBaeTCﬂ TOJIbKO B OOHOM M3 Ccnegyrwmnx
C/lydae, a TakK>Xe rnocJsie nponagaHna scex HasHa4eHHbIX KOMaHO pa3MblKaHUA
3J1EMEHTOB 3alUNThbI:

¢ OHa noaTBepxaaetcs (nMmMbo nosb3oBaTeNeEM C NOMOLLLIO NHTepdenca, 1mbo
nocpeacteom SCADA), cm. > «MoaoTBEPKOAEHUA».
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¢ OHa cbpacbiBaeTCca (NOATBEP)XOAETCH) C MOMOLLbIO CUIHaNa, KOTOPbIN 6bin
Ha3Ha4veH napameTpy «[1oaKoMOTK».

e [1ns Hee CHOBa 3a4aeTCA HACTPOMKaA »3aLl_« = «HEeaKT ».

e ECnn He Ha3Ha4YeHa HMKAaKas KoMaH4a 3alMTHOro OTKJIIDYEHUS, T.€. 0N BceX «Km g
OTKJTIn» 3a4aHO 3HA4YEeHNE «-»,

BHewHee 3AMbIKAHUE /PASMbIKAHUE

Ecnn TpebyeTcs pa3mMbiKkaHWe UKW 3aMblKaHNE KOMMYTaLNOHHOIO YCTPOMNCTBA C
MOMOLLLbIO BHELIHEro CUrHasa, MOXKHO Ha3Ha4YUTb OAWUH CUMHas, 3anyCcKalowWwnn KoMmaHay
3AMbIKAHWNA, n oanH curHan, 3anyckawowmn komaHay PASMbIKAHUA (Hanpumep,
CUrHanbl LNGPOBbLIX BXOAOB UM BbIXOL0B JIOFMYECKON CXEMBI).

Onsa sHewHero curHana 3AMbIKAHNA MO>XHO Ha3Ha4YnTb 3HavYeHue [YnpasneHune /
PacnpepenntenbHbin WNT / PacnpegenntensHbln wnT[Xx] / BH kmpg BK/BbIK] «Kmag BKJT».

Ons BHewHero curHana PASMbIKAHNA MOXXHO Ha3Ha4YuTb 3HadeHmne [YnpasneHue /
PacnpegenntensHbin WnT / PacnpegenutenbHbid WNT[X] / BH kma BK/BbIK] «<Kma
BBIKJT».

KomaHga PASMbIKAHUA nmeeT npuoputeT. KomaHabl 3AMbIKAHWNA opveHTUpoBaHbI Ha
rpagueHT, KomaHabl PASMbIKAHUA opneHTUpoBaHbl Ha YPOBEHb.

MepekniodyeHne c nomouybio SCADA

MepekntovyeHune c nomoublo KomaHa SCADA Bo3MOXXHO, ecnn gna [YnpasneHune / Obwme
HacTpolnku] «flpaBo Ha repekloYeHne» 3a0aHo 3HaYeHne «YganeHHbIn» Nan
«JIoKanbHbIN N yaaneHHbIn». (CM. TakxXe > «5.2 MpaBo Ha MepekoYeHne).

Mpumep nepeknoyeHns no npotokony IEC 60870-5-104 npueeneH B pasgene > «3.7.1
KomMmaHabl [EC». MpuHUMN aHanornyeH ToMy, 4TO NPUMEHAETCA ONSA OPYrMX NMPOTOKOJIOB,
nogaepxusamowmx komaHabl SCADA.

CUHXpOHU3NpOBaHHOE nepekJsiiodyeHne*
* = 0OCTYNHOCTb 3aBUCUT OT TUMa 3aKa3aHHOro yCTPOMNCTBa.

Mepen TeM, Kak KOMMYTaLMOHHOE YCTPONCTBO CMOXET COEANHUTL ABEe raBHble CEKLUN,
DoJ>KHa 6bITb obecneyeHa CUHXPOHHOCTb 3TUX CEKLUN.

B meHio [YnpaBneHue / PacnpegenutensHold WNT / PacnpepenntenbHbin WnTX] /
CUHXpOHHOEe nepekaoyeHne] napameTp «CUHXPOHU3M» ONpenensaeT, Kakon CUrHan
6yneT yKasbiBaTb Ha CUHXPOHHOCTb.

Ecnun ycnoBme CMHXPOHHOCTU A0J1)KHO OLLeHNBATbCA BHYTPEHHMM MOLYIEM MPOBEPKN
CUHXPOHHOCTU, O0JIXKEH OblTb Ha3Ha4YeH CUrHasn «3aMblK rOTOBO» (KOTOpbIn ByaeT
nogaBaTb MOAY/b MPOBEPKUN CUHXPOHM3aUNK). B KayecTBe anbTEPHATUBLI MOXKHO
Ha3Ha4YUTb LNGPOBOM BXOA NN IOTMYECKMIA BbIXOA,.

B pexxume cnHxpoHmnsaunm «FeHepaTop-cncteMa» HeobxoamMmo Ha3HauYnUTb
AOMONHUTENbHbLIN 3anMpPoC CUHXPOHHOCTK B MeHIo [MMapam_ 3awmnTbel / Fnob_nap_ 3aw,_/
BHyTp_coepn-3awi[x] / CuHx].

Ecnn curHan CMHXPOHHOCTU Ha3Ha4vYeH, KOMaHAa nepekayveHns byaeTt BbINOJHATHCS
TOJNIbKO B C/lyYae, KOrga CMrHasa CUHXPOHHOCTU NpUHUMaeT 3HadveHne «NcTuHa» 3a
onpepesieHHOe MakCUMaJsibHoe BpeMs HabnwoaeHnsa «t-Makc cMHx KOHTP». JaHHbIN
Tanmep HabnwogeHnsa 3anyckaeTcs, Korga nogaetca koMmaHga 3AMbIKAHUA. Ecnn
CUrHaN CUHXPOHHOCTM He Ha3Ha4veH, BbICBOBOXKAEHNE CUHXPOHHOCTKN ByaeT
MOCTOSIHHbIM.
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5 OucneT4yep cMCTeM ynpaBJsieHUA /KOMMYTaLMOHHbIX YCTPONCTB

5.2 KoHurypauma KOMMyTaLMOHHbBIX YCTPOUCTB

X =
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Signal Breaker CLOSE Breaker OPEN Command
P Signal Breaker OPEN Breaker CLOSE Command
1
—P Signal Breaker Ready g Trip Command
[
Trigger [x] g CLOSE Request
; Position Indication:
Trigger [x] OPEN, CLOSE,
. Indeterminated,
— Synchronism Disturbed
L HMI
SCADA

Autoreclosure CLOSE

Ready to CLOSE

Breaker CLOSE Initiative ——

SyncCheck
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MNMpaBo Ha nepekKsilo4YeHune

[MpaBo Ha nepeknoyeHVe onpenensdeT TUMNbl KoMaHg KOMMYyTalUun, KOTOopble pa3peLleHsl
Ona BbinosiHeHUA. OHa He BANSeT Ha OTKJII0YEHUS, BbINOJIHAEMble PYHKLNAMN 3aLLUNThI.

[Ons HaCcTpOMKK NpaB Ha nepekstoyeHue [Ynpasnernune / Obwimne HacTponku] «fMpaBo Ha
rnepeksrYeHe» AOCTYMNHbI Cepyloume napaMmeTpsbl:

* «HeT»: Onepauunn koMMmyTaumm 3abnoknposaHbl. (ObpaTTe BHMMaHUE, 4TO
3aLlMTHbIE OTKJIOYEHMS NO-NMPEXXHEMY BO3MOXXHbI.)

e «JIOKasbHbIN»: Orlepau,vn/l OTKJTIOHEHUNA OCYLLECTBNIAKTCA TOJIbKO KHOMKaMWn Ha
MnaHesNn.
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5 AncneTtyep CUCTEM yrnpasBieHUs /KOMMYTaLNOHHbIX YCTPONCTB
5.2 KoHurypaums KOMMyTaLMOHHbIX YCTPONCTB

e «YpaneHHbIn»: Onepauum OTKIYEeHNA OCYyLecTBAAITCA Yepe3 SCADA, undgposble
BXOAbl NN BHYTPEHHWE CUrHasbI.

* «JloKanbHbIN N yAaneHHbIn»: Onepaunm oTKAKYEHNS OCYLLLEeCTBAAIOTCS, C MOMOLLbIO
KHonkomn, SCADA, LUndpOoBbIX BXOA0B NN BHYTPEHHUX CUFHASIOB.

He6noxuposaHHoe nepekKkJsyiro4yeHume

[ns NnpoBepokK, BBOAA B IKCMJlyaTaLMio U BPEMEHHbIX ONEPaLMn MOXXHO OTKJIIOYNTb
6JJ0KMpPOBKM.

He610KMpoBaHHOE NepeksiloHeHne MOXKET NPUBECTU K CEPbe3HbIM TPaBMaM Un
neTanbHOMYy ncxony'!

Ons HebnokMpoBaHHOIO NepeKJIlYeHNa NapaMmeTpbl [YnpaBneHue / Obwme HacTponku]
«HeT 6710K. CcHp.» MOXET MMETb cnefylolmne 3HaYeHns:

* «eNHNYHaA onepauna»: He6J'IOKI/IpOBaHHoe nepekityeHne gnad OLHOW OTAEsNIbHON
KOMaHAbl

* «MNOCTOSAHHbIN»: [TOCTOAHHO
¢ «May3a»: HebnoknpoBaHHOe NepekoYeHNe Ha onpeneneHHoe BpeMs

YcTaHOBJIEHHOE BpeMs A/ HeGIOKMPOBAHHOMO MepeKJsIlYeHs 3a4aeTCs C MOMOLLbIO
napameTpa «HeT 6J10K. Cp.» N NPUMEHSIETCA TakXe A5 PeXNMa «e4nHNYHas
onepaumsa».

HebnoknpoBaHHOE NepeksiloYeHne TaKXXe MOXXHO aKTUBMPOBaTb, HA3HAYMB CUFHaN Ans
«HeT 6/10K. Cp.».

Py4yHoe ynpaBsieHue nosio)keHneM KOMMYTaLMOHHOIo yCTpoONuCTBa

B cnyyae c6051 KOHTaKTOB MHAUKALUM NOSIOXKEHNS (BCMTOMOraTe/IbHbIX KOHTAKTOB) UK
o6pbiBa MPOBOAOB MHANKALMEN MOSIOXKEHNS OT MPUCBOEHHbBIX CUTHANIOB MOXXHO
yrnpaBasATb BPYYHYIO (MepenncbiBaTh) A4 NepekItYeHns KOMMYyTaLUOHHOIo
yCTpPOWNCTBA.

OaHHaa dyHKLUMSA OOCTYNHa B MeHio [YnpaBneHue / PacnpenennTenbHbl WNT /
PacnpepenutensHbii WNT[X] / O6Lwme HaCTPONKN] «J10XK MOSOXKEHNE .

YnpaBsiseMoe MoJsio)XeHne KOMMYTaLMOHHOIro YCTPONCTBa 6yaeT oTobpa)kaTbCs Ha
Aucnsee C NoMOLLbI BOCKIMLLATENIbHOr0 3Haka «!» psiAoM C CUMBOJIOM
KOMMYTALIMOHHOI0 YCTPONCTBA.

Py4yHoe ynpaB/ieHne MoJIOXKEHVEM KOMMYTALIMOHHOI0 YCTPONCTBA MOXXET MPUBECTU K
Ccepbe3HbIM TpaBMaM Wan neTasibHOMy ucxony!
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5 OucneT4yep cMCTeM ynpaBJsieHUa /KOMMYTaLMOHHbIX YCTPONCTB

5.3 I3HOC KOMMYTaLUMOHHOI0 YCTPOMUCTBA
BrokunpoBKa ABOMHOMN onepaLum

Bce koMaHAbl ynpaBaeHns NtobbiIM KOMMYTaLMOHHBIM YCTPONCTBOM Ha y4aCcTKe OOJDKHbI
obpabaTbiBaTbCA NOCAefoOBaTENbHO. BO BpeMs BbINOHEHWS KOMaHAbl YIpaB/eHUs He
nonyckaeTtcs obpaboTka Apyron KOMaHAbl.

KoHTposb HanpaBJsieHUs1 nepeKyIlo4eHns

KoMaHabl nepeKkalnyYeHna NpoBepaoTCA nepes BbiNosIHEHNEM. ECM KOMMyTaunoOHHoe
YCTPOMNCTBO Y>KE HAaX0ANTCHA B HY>XHOM MOJIOXKEHUN, KOMaHOa NepPeKlovYeHns He byaeT
rnofgaHa NoBTOPHO. (Pa30MKHYTbIN BbIK/OYaTENb HEJb35 PAa30MKHYTb MOBTOPHO.) DTO
TaKXXe OTHOCUTCSA K KoMaHgaM nepekndeHns ot M4YM n SCADA.

AHTHUNYIbCaALUNA

Mpwn Ha>kKaTum KHOMKN KoMaHAbl 3AMbIKAHWA 6ypneT nofaH TONbLKO O4UH UMMNYbC
3AMbIKAHWNSA He3aBMUCKMMO OT TOro, HAaCKOJIbKO A0r0 KHOMKa ByaeT yaep>XuBaTbCs
HakaTon. KoMMyTauUNOHHOE YCTPOWCTBO BbIMOJAHUT KOMaHAY 3aMblKaHUS TOJIbKO OOUNH
pas.

N3HOC KOMMYTaUUOHHOIO yCTpoﬁCTBa
OcobeHHOCTH N3HOCa KOMMYTaLMOHHOIo yCTPONUCTBA
MRU4 BegeT pas3/INyHYy0 CTaTUCTUKY MO Ka>KAoOMy KOMMYTaLMOHHOMY YCTPONCTBY.

* Yucno onepaumnin KOMMyTaLum AOCTYNHO B MeHto [PaboTa / JaHH_o c4_un Bep_/
YnpasneHue / PacnpegenntenbHbln WNT[X]] «C4KoOMOTKA».

B meHIo [YnpaBneHue / PacnpegenntenbHbin WnT[X] / U3Hoc KY] «ABap_ curHana_
Orn» nosib30BaTeslb MOXKET HaCTPOUTb OrpaHnYeHne 419 MaKCUMasibHOro Yynucna
ornepaunn KoMmmyTtauumn. Echm 3To orpaHnyeHue byget npesbilLeHO, B MEHIO
[PaboTa / OTobparkeHne cocToaHUA / YnpaBaeHue / PacnpegenntenbHbin wnT[x]]
«ABap_ curHan_ On» BblAaeTCsA COOTBETCTBYIOLLNI CUrHAN NpeaynpexXaeHuns.

e CyMMa HaKOMJIEHHbIX TOKOB OTKJIIO4YEHUS AOCTymnMHa B MeHto [PaboTta / laHH_o0 cy_m
Bep_/ YnpasneHue / PacnpegenutenbHbin WUT[x]] «CyMmmOTKA Id.A», ...,
«CyMMOTKA |h.C».

B MeHto [YnpasrnieHne / PacnpenenntenbHbln WKUT[X] / U3HOC KY] «Icym lNpep Asap»
MO>XHO 3aZiaTb NMOPOroBOE 3Ha4YeHMe AN MaKCUManbHO AOMYCTUMON CYyMMbl TOKOB
oTKJtoYeHus. Ecnn 3To noporoBoe byaeT npeBbilleHo, B MeHto [PaboTa /
OTobpakeHne coctosHnA / YnpaBneHune / PacnpepnenntenbHbin wWinT[x]]
«CyMMOTKN» BbIAAETCA COOTBETCTBYIOWMIA CUIFHaN NpeaynpexXxaeHuns, a Takxe
CUrHanbl n3bmnpaTenbHOM 3anTbl ha3 «CyMMOTKI: IXX>».

¢ MRU4 HenpepbIBHO OTCAEXNBAET «COCTOSAHME pa3MblkaHUSa» U oTobparkaeTcs ero B
MeHto [PaboTa / laHH_ 0 c4_ u Bep_/ YnpasneHue / PacnpefenvTenbHbln
wnT[x]] »Pecypc BblKJ1 PASOMKHYT.« (B BMAe 3Ha4yeHnsa B npoueHTax). Ecam aTto
3HaveHune gocturHeT 100%, 3TO 3HA4YUT, 4TO Heobxoammo obcnyxmuBaHmne
KOMMYTaUWOHHOro yCTPOMNCTBA.

¢ CurHan [PaboTa / OTobparkeHue cocTosiHUA / YnpaBneHune / PacnpenennTtenbHbii
wnT[x]] «KYnsHoc mean. KY» coobuiaetT o ToM, 4TO KOMMYyTaLWOHHOE YCTPOMNCTBO
cTano paboTtaTb MegneHHee. (CM. Takxe L=> «5.3 ABapuiiHbIi CUrHaM MeIeHHOro
KOMMYTaUWOHHOI0 YCTPONCTBa»). DTO MOXXET MO3BOJINTb BbIABMTb HEUCMPABHOCTb
Ha paHHEen cTaauu.
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5.3 I3HOC KOMMYTaLMOHHOI0 YCTPOMCTBA
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* [lonb3oBaTesib MOXET 3aaTb KPUBYIO U3HOCA [AJ19 KOHKPETHOro KOMMYTaLNOHHOI 0
ycTpoicTea, cM. Hmxke (l=> «5.3 KpuBas n3Hoca KOMMYyTaLMOHHOIO YCTPONCTBa»).
Ha ocHoBe aTon KpneBon MRU4 BbigaeT CUrHan npeaynpexaeHus B MeHto [PaboTa /
OTobpakeHune cocToaHus / YnpasneHune / PacnpegenutenbHsin wnT[x]] «Tpes. yp.
U3H.».

* MRU4 oTcnexusaeT YacToTy Lunknos 3AMbIKAHUA/PASMbIKAHWUA: B meHt0
[YnpaBneHue / PacnpegenutenbHbin WNT[X] / N3HoC KY] «Tpes Icym oTK/i/Hac»
MO>XHO 3a4aTb NOPOroBoOe 3Ha4YeHne Asa9 MakCMMasibHO AOMNYCTUMOW CyMMbl TOKOB
OTKJIl04eHUs B 4Yac. Ecam 3To noporosoe 3HavyeHne byaeT NpeBbILWEHO, B MEHIO
[PaboTa / OTobparkeHne cocToaHUA / YnpaBneHue / PacnpegenntenbHbin wnt[x]]
«TpeB IcyM OTK/4ac» BblAaeTCA COOTBETCTBYOWMNIA CUrHan npeaynpexaeHns. C
MOMOLLbIO OaHHOI0 aBapUMHOI0 CUrHasla MOXXHO OBHapyXUTb ANLWHME onepaunn
KOMMYTaUWOHHOI0 YCTPONCTBa Ha paHHeNn CTaguu.

ABapuiHbIA CUrHaJ1 MenJ1IeHHOro KOMMYTaLWOHHOIo YCTPOUCTBA

YBennyeHne BpeMeHn 3aMblKaHMs NN pa3MblKaHNA KOMMYTALMOHHOIMO YCTPONCTBA
YKa3blBaeT Ha TOo, 4To TpebyeTcsa TexHn4Yeckoe obcnyxmpaHmne. ECim namepeHHoe BpeMs
npesbillaeT BpeMs «t-nep BbIK/1» nnu «t-nep BKJ1», akTnenpyeTca curHan [Pabota /
OTobpakeHne coctosHus / YnpaBneHue / PacnpegenntenbHbin WnNT[x]] «KYn3Hoc mean.
KY».

KpuBas m3Hoca KOMMYTaLMOHHOIO yCTPOMHCTBA

Ona nonoep>xaHnsa xopoliero paboyero cocToAHNA KOMMYTaLMOHHOI0 YCTPOMCTBA
TpebyeTcsa HabnoaeHne 3a HUM. COCTOAHNE KOMMYTaLMOHHOI0 YCTPOMNCTBA (CpokK
cny»6bl) 3aBUCUT, MOMUMO NPOYEro, OT CJeayoLero.

¢ Konnyectso unkios 3AMbIKAHUA/PASMbIKAHINA.
e AMNANTYAbl TOKOB OTKJIIOHEHUS.
¢ YacTtoTa paboTbl KOMMYTALMOHHOIO YCTPOMCTBA (KOIMYECTBO onepauni B 4ac).

O6cny>XmBaHMe KOMMYTaLNOHHOIO YCTPOMNCTBA CefyeT BbIMOJIHATL COrNacHO rpagpuky
TexHun4yeckoro obcny>xmBaHus, NpenocTaB/IEHHOro NponsBoanTeneM (CTaTUCTUKA
paboTbl KOMMYTaALUMOHHOIO yCcTporcTea). C noMoLbio MakcnMmym 10 ToYek nosb3oBaTeSb
MOXKET CO3[aTb KPUBYIO M3HOCA KOMMYTALMOHHOIO YCTPOMNCTBa B MeHIo [YnpaBneHune /
PacnpepenntenbHbin WNT / PacnpegenntensHbln wnT[x] / U3HoC KY]. Y Ka)Koonm To4KkmM
OBE HAaCTPOMKU: TOK OTKJIIOYEHUSA B KA U LOMYCTMMOE KOIMYECTBO onepaLmi.
He3aBMCUMO OT TOro, CKOJIbKO TOYEK NCMOb3YyeTCs, KOJIMYECTBO ornepaunin B nocaegHen
TOYKe paBHO HyJIl0. 3alUMTHOE pene BCTaBUT AONYCTUMbIE onepaunm Ha OCHOBaHMN
KPMBOWN N3HOCaA KOMMYTaLMOHHOI0 YCTPOWCTBA. EC/IM TOK OTKJII0YEHUSA BbilLEe TOKa
OTKJIIOYEeHNS B nMocsiegHen To4Ke, 3aWnTHOE pesie NpUMET KOIMYEeCTBO onepaLmin 3a
HOJb.
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5.3 I3HOC KOMMYTaUMOHHOI0 YCTPOMUCTBA
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ToK OTK/IIOYeHNA B KA Ha onepauuio

Puc. 68: IkcriyataunoHHas Kp1Bas BblK/1l04aTes 1 4J1 TUMINYHOIO BbiKJoYaTeNnsa 25kB
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5.4 KOHTpOJib, MpuMep: rnepeksoyeHne BbikodaTesns

5.4 KoHTpoOJib, NpUMep: nepekKksivyeHue BbiKJlovyaTtens

B cnepylowemM npuMmepe nokasaHo, Kak rnepeksiyaTb BblKoYaTesb € noMmouwbio NYM-

YCTPONCTBA.

JloKanbHbIA

Ih.A 0.000 A

QA1 Idh.B 0.000 A
Ib.C 0.000 A

[ {_Fpemmoafnureni ui)

O6LiMe HaCTPOUKKU &
[OlMpaBo Ha nepekJloYeHUe
JlokanbHbIA

i MpaBo Ha nepekno4YeHne

282

Mpwn HaxxaTun kKnasnwmn «CTRL» oTobparkaeTcs
Ha 3KpaH C OHOWN CTPOKOMN, KpOMe TOro, Bbl
rnosiyq4aeTe NpAMON LOCTYN K CBSA3AHHbIM
3HaYeHNAM n3MepeHusa N PYHKLNAM
ynpaBieHns.

MpnmevyaHue. HasBaHMe KOMMYTaLMOHHOIO
ycTponctea «QAl» npuBeaeHo NuLLb B
KayecTBe npumepa; AOCTYMHbIN Habop
KOMMYTaAUWNOHHbIX YCTPONCTB 1 X 0603Ha4YeHune
3aBUCAT OT KOHKPETHOro NPUJIoXKEeHUS.

Onepauuns KOMMyTaUUM MOXKET BbINOJIHATHCS
TOJIbKO B TOM CJly4ae, eCcav A4 NpaBa Ha
rnepeksyeHne (KoTopoe oTobparkaeTcs B
NMPaBOM BEPXHEM YrJly) YKa3aHO «JIOKalbHbIN»
NN «JIoOKasbHbIA U YAANEHHbIN».

MpumedaHne. ObpaTUTe BHMMaHMeE, YTO AOCTYN
K 3TOMY OJHOCTPOYHOMY 3KPaHy, a TakxXe [BYyM
MPOrpaMMHbIM KHoMKaM «O0LLMe HaCTPONKIN» 1
«PacnpenenuTenbHbIi WNT» TakXe BO3MOXXEH C
MOMOLLIbIO TJTAaBHOMO MEHIO:

e MeHto [YnpaBneHue / CTpaHuua
ynpassieHnsa] obecnevynBaeT OOCTYM K 3TON
OOHOCTPOYHOM CTpaHuLe.

* C nomoLblo KoMmaHAa [YnpasneHune / Obwme
HacTpolkun] obecneymBaeTCcsa AOCTYN K TON
)K€ BETBU MEHIO, YTO U C MOMOLLbIO
NPOrpaMMHON KHOMKK «Pex_».

e C nomoLlblo KoMaHpg [YnpaBneHue /
PacnpenenntenbHbin WNT]
obecneynBaeTCs AOCTYMN K TOM XKe BETBU
MEHI0, 4TO U C MOMOLLLbIO MPOrPaMMHON
KHOMKWN «PacnpefennTesibHbIA LWNT».

MporpaMMHasa KHomMka «Pe) » no3sonseTt
OTKpPbITb MeHto [YnpaBneHue / ObLime
HacTponKul.

MO>XHO BbIMOJHUTb HECKOJIbKO HaCTPOEK,
CBSA3aHHbIX C KOMMYTaUNOHHLIMW YCTPOMCTBaMU,
B YaCTHOCTU (MOBTOPHO) onNpeaennTb NPaBo Ha
KOMMYTaUWHo.

Mpwn BbIBOPE HacTponku «f1paBo Ha
rnepexktYeHe» CTaHOBATCA AOCTYMHbIMUN
ciefyouine napamMeTpbl:

* «HeT»: HeT hyHKLNN KOHTPONS.
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JlokanbHbIA
1 1b.A 0.000 A

QA1 Ih.B 0.000 A
L]+ 1d.C 0.000 A
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5.4 KOHTpO/b, MpuMep: NepeksitoYeHne BblkodaTens

* «JloKasibHbIN»: YNpaBsieHue
OCYLLECTB/IIETCA TOJIbKO C MOMOLLbIO
KHOMOK Ha naHenun (N4YM).

* «YOaneHHbIN»: YNpaBaeHue
ocyLlecTBNAeTCA ToNbKO Yepe3 SCADA,
LUncpoBble BXOObl UM BHYTPEHHNE
CUTHanbl.

* «JIoKanbHbIN N yAaneHHbIn»: YripaBneHue
OCYyLLeCcTBIAeTCA C MOMOLLbIO KHOMOK NYM
Ha naHenun, SCADA, undpoBbIX BXOLOB NN
BHYTPEHHNX CUTHaJIOB.

Kak 6b1J10 y>Ke CKa3aHo, B JaHHOM npumepe
HacTponKa A0/KHA BbITb MB0 «JIOKaNbHbLIN»,
nnbo «J1oKasbHbIA U YAaNEHHbIN».

Mpwn Ha>kaTUKN MPOrPaMMHOIN KHOMKK
«PacnpenenutenbHbIi WNT» oTobpakaeTcs
3KpaH CO CMMCKOM BCEX MOAKITOYEHHbIX
KOMMYTaLNOHHbIX YCTPOMCTB.

(Onsa ycrponcte HighPROTEC Tnna «MC...»,
noanep>X1MBaeTcsa 00 6 KOMMYTaLMOHHbIX
YyCTPONCTB. YCcTponcTBo Tnna «MR...» no3sonseTr
yrnpaB/sATb OA4HUM KOMMYTaLMOHHbIM
YyCTPONCTBOM.)

Mocne BbiIbOpa KOMMYTaLMOHHOIO YCTPONCTBA
npn Ha>XaTUM NPOrpamMMHON KHOMKK «p-» (BBOA)
oTobparkaeTcsa MeHio Ans BbiIbpaHHOro
KOMMYTaLMOHHOIo yCTponcTea. MoXxHO
3ajaBaTb CaMble pa3Hble HACTPOMKMN, TaKne Kak
BpeM4 yrnpaBJieHNd, UHOVUKaTOPbI MOJIOXKEeHUS,
BHELUHNEe KOMaHdbl BKJIIOYEHNA/BbIKIOYEHUS,
6J710KMPOBKM.

Mpn Ha)kaTnM NPOrpamMMHON KHOMKK «p-» (BBOA)
oTobparkaeTcs paClMpeHHasa ogHa CTpoKa
(nocne BBOA4@ Naposis A1 ypoBHS AoCTyna
«Control-Lv1l»). KoMMyTaunoHHOE yCTPONCTBO
BblAENAETCA C MOMOLLbIO HEGONbLLMX MapKePOB
(a MpY HaNNYMN HECKONBKUX KOMMYTALMOHHbIX
YCTPONCTB 0TOBparkaeTcsi NporpaMMHas KHOMKa
«BblbpaTb», KOTOpPas No3BosseT BbibpaTb
Opyroe yCTponcTBO).

Ecnv npaBo Ha nepekstoyeHne paspellatoT
JIOKaJIbHYI0 KOMMYyTaLumio, To oTobparkatoTcs
nporpamMmMmHble KHonkn «OTKPbITb» n
«3AKPbITb», KOTOpbl€ NMO3BOASAIOT BbIMOJIHUTb
onepauunto nepeknyveHns. (Obpatute
BHMMaHMe, 4TO 00bI4HO, TO €CTb NMpw
MPaBuWJIbHON NHANKALWUN NOJIOXKEHUSA OT
KOMMYTALIMOHHOIO YCTPONCTBa, oTobparkaeTcs
TONIbKO 04 HA U3 3TUX ABYX NPOrpaMMHbIX
KHoOMNoK: Hanpumep, ecnn onpeaeneHHoe
KOMMYTaLVOHHOE YCTPONCTBO Y>Xe Pa3oMKHYTO,
oTobparkaeTcsa ToNnbko «3AKPbITb».)
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5.4 KOHTpOJb, MpuMep: nepekstoyeHne BblkodaTesns
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MoaTs_

QAL.3AKPbITb
Bbl yBepeHbI?

JloKanbHbIA

Ib.A 0.000 A
QA1 Id.B 0.000 A
Ib.C 0.000 A

[ {_pemmafnurent wi)

MNMocne Ha)kaTusA NPOrpPaMMHON KHOMKK
«3AKPbITb» oTobparkaeTcs AManoroBoe oKHO
NnoATBEPXAEHUS, KOTOPOE NpensaTcTByeT
HEeYMbILLJIEHHBIM ONepaLnsaM NepeKtoYeHns.

Mocnie Ha)kaTua «ha» ornepaunsa nepexkstoYeHmns
BbIMOJIHAETCA.

Ha oucnnee oTtobpa3mTcs HOBOE MOJIOXKEHME
KOMMYTaUWOHHOro yCTPOMCTBa (€Cnn ToNbKO
OHO 6b1J1I0 AOCTUIFHYTO B COOTBETCTBUU C
CUrHanom obpaTHOM CBA3N NO UHAMKALMN
MOJIOXKEHUS U MO NCTEYEHUN HACTPOEHHOI O
BPEMEHN KOMMYTaLunn).

Bosiee Toro, pyHKLUMA NPOrpaMMHbIX KHOMOK
n3MepseTcs, U MosBJIAITCA HOBble
pa3peLlleHHble onepaun KOMMyTauuu.
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6 CuCTeMHble aBapuUHble CUrHabI

6 CucreMHble aBapuMHble CUTHaNbI

ObpaTnTe BHMMaHME, 4TO 3allMTa MOLLHOCTU N (aKTUBHas/peakKTUBHasA/MoHaNA)
Harpys3kKa rno MOLLHOCTM OOCTYMHa TOJIbKO B 3alUTHLIX YCTPONCTBaX, MPeaoCTaBASOLWMNX
N3MEPEHMNSA HAMPSXKEHUSA N TOKa.

Mocne akTueaumm (¢ nomolbto [MnaHnp_ ycTp_ ] «CucTeMHbIE aBapuiiHble CUrHasbl .
Pex<_» = «NCN») B MEHI0 aBapUNHbIX CUrHaN0B cUCTEeMbI [CUCTEMHbIe aBapuiiHbie
CUTrHasbl] MOXKHO HaCTPOUTbL Cledylolwmne napamMeTpbl.

* ObLLUVEe HACTPOMKN (BKOYEHME/BbIK/IIOYEHME YNPaB/IeHUa Harpy3kon, BeibopoyHoe
Ha3Ha4yeHune curHana, 6J10KUpYloLLIErO YpaBJ/ieHNE Harpy3Kon)

e 3awwmnTta Ol

O6paTuTe BHMMaHWe, 4TO BCE MOPOroBble 3HAYEHUS CnelyeT HacTpauBaTb Kak
OCHOBHbIE.

MuH. 1 MaKc. 3Ha4YeHns

B meHio [PaboTa] oTobparkatoTca MMHUMasbHbIE (MUH.) N MaKCUMaibHble (MakKC.)
3HavyeHus. (CM. Takxe > «CTaTuctuka»).

MuHuManbHble 3Ha4YeHUA NocJsie nocsegHero copoca: MMHMMasbHbIE 3HAYEHUS
MOCTOSIHHO CPaBHMBAKOTCA C NOC/egHUM MUHNUMAJIbHbIM N3MEPEHHbIM 3Ha4YeHNeM
haHHoro napameTtpa. Ecnvm HoBoe MMHMMaIbHOE 3Ha4YeHMe OKa3blBaeTCs MeHbLue
nocnepHero, To nocnefnHee obHosnseTca. B meHto [Map_ ycTp_/ CTaTucTtukal MOXXKHO
Ha3Ha4YMTb curHan cbpoca.

MuHuMManbHbIe 3HAa4YeHUA nocJsie nocsenHero c6poca: MakcuMabHble 3Ha4YeHUs
MOCTOAHHO CpaBHMBAOTCA C nocsieAHUM MaKCUMaJIbHbIM U3MepeHHbIM 3Ha4YeHneM
OaHHOro napameTtpa. Ecnm HoBoe MakCMMalbHOEe 3HaYeHne oKa3bliBaeTCs 6onblue

nocnepgHero, To nocnenHee obHosnseTca. B meHio [[Nap_ ycTp_/ CTaTucTnkal MOXKHO
Ha3HauYnTb curHan cbpoca.

3awuta Orm

[ONa KOHTPOJIA KaYyeCcTBa 3JIEKTPO3HEPrnun 3aLLMTHOE YCTPONCTBO MOXKET
KOHTPONMPOBaTb Hanps>XeHue (JnHenHoe) n Tekywme Orn.

B meHio [CucTeMHble aBapuiHbie curHanel / KHW] BoinonHnTe cnegytoulee.

* YKaxunte, byaeT v nofaBaTbCsa aBapuUnHbIn CUrHaN («TpeB» = «akKT_» Win
«HeaKT_»).

* 3ajanTe Noporosoe 3HayeHue («YcraBka»).

* Ecnv npumeHunMo, 3afanTe BpeMs 3aepXKu («t-Bblg») aBapuUAHOro cCUrHana.
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7 PerucTtpaTtopsbl

7
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PeructpaTtopbl

Pene 3awmnTtbl MRU4 OCHaLLEHO HECKOJIbKNMUN pernctpaTtopamMm, KOTOpble BbIMOJIHAOT
cbop coobLieHnn )XypHana onpeaenieHHbIX TUMNOB (B SHEProHEe3aBUCMMOWN NaMAaTN):

« ®yHKUMa CooblieHns o camoanarHocTuke (<> «CoobuieHns o camogmarHocTmke»)

obecneynBaeT cbop BHYTPEHHUX COOBLLEHN YCTPONCTBA PA3/INYHbLIX TUMOB. 3TO
MoryT 6bITb, HanpuMep, cobbITKA, CBA3aHHbIe C 6e30MacHOCTbLIO (Hanpumep, BBOL
HernpaBWJIbHOrO Naposis) Uan coobLleHns No yCTpaHEHUIO HENCNPaBHOCTEN,
KOTOpble HENOCPEACTBEHHO CBA3aHbl C PYHKLMOHaIbHbIMW BO3MOXXHOCTSIMU
YyCTPONCTBA.

3anncu MOXKHO OTKpPbITb B BeTBU MeHto [PaboTa / CamogumarHoctumka / CoobuweHnsal.

DyHKLMA ABapuiiHbli ocumanorpad (=> «AsapuiiHbiin ocumnnorpad») nobasnseT
HOBYIO 3anucCb AJ151 KaXKA0ro HOBOro CobbITUS aBapMMNHOIro HapyLLeHns
(HaCcTpoeHHOe KaK CMrHan nycka).

3anncm MOXXHO OTKpPbITb B BETBU MeHto [PaboTa / Pernctp_/ ABap_ Ocu_].

Kpome Toro, ecnn gBakabl WENKHYTb Ha /tlobon 3annucy B OKHE «ABapUNHbIN
ocumnnorpad» B Smart view, MOXXHO COXPaHUTb AaHHble 3TON 3anncu B ann
*.HptDr, KOTOpbIN MOXXHO OTKPLITb B NporpaMmMmHom obecnedeHnu MK DataVisualizer
Ang rpany4eckoro aHanmsa.

OyHKUNA PernctpaTtop HEUCNpaBHOCTEN (s> «Perncrpatop HeUCrNpaBHOCTEN»)
cobupaeT nHgopMauunto o cbosx (Hanpmmep, 0 NPUYNHAX OTKJIOYEHNS).

3anncm MOXXHO OTKpPbITb B BeTBM MeHto [PaboTa / PerucTp_/ ABap.ocuunn_].
®yHKLUA PernctpaTop cobbiTnit (=> «PernctpaTtop cobbiThit») cobrnpaeT AaHHbIe
06 M3MEeHEeHMNAX OBONYHBIX COCTOSAHUI N COCTOAHUN CHETYNKOB Pa3JINYHbLIX MOLYNEN
MRU4, 4T0o6bl MOXXHO 6b1J10 NOSTYHYUTb MpefcTaB/ieHne 0 HeaBHUX COBbITUSAX.

3anncm MOXXHO OTKpPbLITb B BETBM MeHto [PaboTa / Pernctp_/ 3an cob].

DOyHKUNA PernctpaTop BbINOJNHEHUSA (> «PerncrtpaTtop BbIMOJIHEHUA») PUKCUPYET
3Ha4YeHNA aHaNoroBbIX N3MEPEHUN B Te4YeHne onpenesieHHoOro nepnona BpeMeHu.

[ocTyn K CBOAHOM MHpopMaLUKM (BpeMEHHON MeTKe, KONMYeCTBY 3anuncen) MOXXHO
nony4ynTb B BeTBM MeHIo[PaboTa / Peructp_/ Per Tpa] .

Kpome Toro, ecnn gBakabl WeNKHYTb Ha CBOAHOW MH(OpMaLnn B OKHE
«PernctpaTtop BbIMOJIHEHUSA» B Smart view, MOXXHO COXPaHUTb BCe AaHHble B hann

* . HptTr, KOTOpPbIN MOXXHO OTKPbLITL B NMporpamMmMmHoM obecneyenunn MK DataVisualizer
Ong rpadnyeckoro aHasnausa.
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7 PerucTtpaTopbl

7.1 ABapuiHbIn ocuwnanorpadg

7.1 ABapunHbIA ocumnnorpadcg

e 3arpy3ka (cymTbiBaHME) 3anmcen aBapunHbIX HapyLIEHN OCYLLEeCTBASETCS C
MOMOLLbIO MPOrpaMMHOro obecrnevyeHnsa o158 HaCTPOMKN N OLLEHKWN NapaMeTpoB
Smart view.

* 3anucu aBapuUnHbIX HapyLIEeHUA MOXHO NMpoCcMaTpmBaTb N aHaAIU3UPOBaTb C
rnomowbto MO DataVisualizer (3TOT MHCTPYMEHT BCerga ycTaHaB/MBaeTCa BMecTe C
MO Smart view).

* 3anucu aBapunHbIX HapyLweHnin MOXXHO nNpeobpa3oBbiBaTh B hanoBbIn hopMaT
COMTRADE c nomolubto MO DataVisualizer.

ABapunHbIi ocumnnorpadg pabotaeT c YacToTon 32 BbIOOPKN 3a UMK, ABapUNHbIN
ocumnnorpad MoxeT cpabaTbiBaTb Mo /lO6OMY M3 BOCbMWU HAaCcTpanBaeMbIX CUTHAsIOB
3anycka. 3anucb aBapUnNHbIX HaPYLLEHUNI COOEPXKUT 3HAYEHNA N3SMEPEHUN N BPEMSA A0
cpabaTbiBaHUA Tpurrepa. C nomoubto Smart view /DataVisualizer Ha 3KpaH B
rpapuyeckom Bnae MOryT BbIBOAUTLCSA OCLMAIOrPaMMbl aHasIOroBbIX (Hanps>XeHue,
Cuna Toka) 1 undpoBbIX KaHanoB (Tpacc). ABapuUnHbIN ocuuanorpad nMeeT eMKoCTb
MamMaTu, LOCTATOYHYIO OJ1 COXPAHEHUS OTPE3KOB COOLITUIA C MaKCMMaJIbHON
ONNTENbHOCTLIO A0 120 ¢. ABapunHbIN ocunanorpad MoXXeT COXPaHATb 3anmcu
ONNTENbHOCTLIO A0 15 ¢ (HacTpanBaeTcd nosib3oBaTesieM). Konm4ecTBo 3anncen
3aBUCUT OT pa3Mepa Kaxkaon 3anncu.

CYuTbIBaHNe 3anmucen aBapnnHbIX HapyLUIeHUNn

C nomoLubio MeHto [PaboTa / Peructp_/ Asap_ Ocu_] MOXXHO NpocMaTpuMBaTh
COXPaHEeHHbIe 3arnucy aBapunHbIX HapyLIEeHWNA.

C nomoLwubio MeHto [PaboTa / Peructp_/ Py4_ nycK] MOXXHO 3anyCKaTb aBapUNHbIN
ocuunnorpadg Bpy4Hylto.

YananeHune zanucei o HapyLI€HUSIX € MOMOLLbLIO NaHeNn yrnpaBJ/ieHUs
C nomouubio MeHto [PaboTa / Peructp_/ ABap_ Ocu_] MOXHO BbINOSIHUTL Criegylollee.
* YOannTb 3aNnCu aBapUnHbIX HapyLLEHUNN.

e Mpun nomown «MPOMPAMMHBIX KHOMOK» «BBEPX» N «BHU3» BblOpaTb 3anncb 06
ABAPUNHbIX HAapPYLLUEHUAX, MOAJIexallyo yaaJleHunto.

* BbI3BaTb BMA NoApO6GHOro MpocMoTpa 3anmnci aBaprnHbiX HapyLeHN HaXaTmem
«[MPOrPAMMHOWN KHOTKW» «BnpaBo».

* MNoaTBepaunTb HaxxaTnem «MMPOFPAMMHOIN KHOMKW» «ynaneHuns».
* BBecTu naposib, a 3aTeM Ha)kaTb KHOMKY «OK».
* BbibepuTe 3anuncm ang ynaneHunsa (TeKyLLlyo nim sce).

* MNoaTBepaunTb HaxaTnem «NMPOrFPAMMHOIN KHOMKW» «OKs».

Hactponka aBapunHoro ocuunanorpaga

HacTpouTb aBapunHbIn ocumnnorpad MoxHO B MeHto [[ap_ ycTp_/ Pernctp_/ ABap_
Ocu_].
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7 PerucTtpaTtopsbl
7.1 ABapuitHbIn ocuwnanorpadg

HacTponTe MakCMMasibHOE BpeMS 3annucu cobbiTus aBapMnHoOro HapyLlueHumns. Ero MoXxHoO
HaCTPOUTbL C NOMOLLLIO NapaMeTpa «Makc pa3m ¢haviia», MakCMMallbHOe 3HavYeHune
cocTasnseT 15 ¢ (Bkao4vasa BpeMsa o 1 nocne cpabaTtbiBaHna Tpurrepa). Bpemsa oo m
nocne cpabaTbiBaHWA TpUrrepa A5 aBapumnHoOro ocumnnorpada yctaHaBamBaeTcs
(4epe3 napameTpbl «Bp_ 40 nycka» n «BpeMsi c/iexxeHUs») B NPOLEHTax oT 3Ha4YeHUs
napamMeTpa «MaKc pasm gaviia».

[ns 3anycka aBapunHoro ocumanorpada MoXXHo BbibpaTb 00 8 curHanoB. TpUrrepHble
CUrHanbl CBA3aHbl ornyeckon gyHkumen UINW. NMocne 3anncm cobbiTna aBapuimnHbIxX
HapyLlleHnn HoBas 3anncb He ByaeT BKOYEHa 00 Tex Nop, Noka He rnepecTaHyT
[eliCTBOBaTb BCE TpUrrepHble CUrHasbl, Bbi3BaBLUWE 3aMyCK Npeabliayuien 3anmcu.

Mpn ycnosun, 4T10 tT — NPOAO/IKNTENBbHOCTb TPUITEPHOro CMrHana, a tMax = «mMakc
pa3m ¢pavinia», tPre = («Bp_ go nycka» - tMax), tPost = («Bpems ciexeHuns» - tMax), To
hakTnyeckaa Nnpoao/HKNTENIbHOCTL ByaeT cnenytouen.

» PaKkTU4yeckoe Bpems 0 cpabaTbiBaHUS TpUrrepa Bceraa paBHo tPre

e CobbiTMe aBapMNHOro HapyLleHnsa 3anncbiBaeTcs B TedeHne tEv, koTopoe paBHoO:
tEv = MuH.( tT , (tMax —tPre) )

* dakTmMyeckoe Bpems nocse cpabaTtbiBaHMA Tpurrepa tRest paBHo: tRest =
MUH( tPost , (tMax —tPre—tEv) )

O4yeBNOHO, MOXET CJ/IYYUTbCH, YTO, B 3aBUCMMOCTU OT (PaKTUYECKON
MPOOOJIKNTESNIbHOCTU TPUrrepHoro curHana u tPre, tEv < tT, To ecTb cobbiTHnE
ABapUIMHOro HapyLeHna He ByoeT 3anncaHo NOJIHOCTb. EQMHCTBEHHbIN criocob
CHU3NTb PUCK 3TOro0 (KpoMe Kak 3afaTb MeHbllee 3Ha4YeHne gna napamertpa tPre) —
3apaTb 6osbliee 3HavYeHMe 14 NnapameTpa tMax. OgHaKo BC/IeACTBME 3TOM0 B MaMATH
BO3MOXXHO By1eT COXpaHUTb MeHbLLe COBbLITUN.

AHanNornyHbIM 06pa3oM MOXKET 0Ka3aThbCs, YTO HE OCTAHETCSA BPEMeHW rnocJse
cpabaTbiBaHUA Tpurrepa (T. e. tRest = 0). ObpaTUTE BHMMAHME, YTO MO UCTEYEHUN
HACTPOEHHOro BpeMmeHu tMax, paBHOro «Makc. pasMepy ¢avizia», 3anucb Bceraa
OCTaHaBJ/IMBAETCH.

Bonee Toro, cnegyeT onpenennTb AeNCTBUS aBapuUNHOIo ocLuuanorpada Ha cnay4ain,
Korga byaeT ncyeprnaHa eMKOCTb XpaHunuuwa. CnegyeT v aBTOMaTUYeCKU
nepesanncbiBaTh CaMble CTapble 3anucu («ABTO nepe3anncb» = «akT_») UIN COBCEM
NpekpaTUTb 3anuch («ABTO Nepe3anucb» = «HeaKT »), Moka NaMaTb He ByaeT o4YunLleHa
BPYYHYIO.
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7 PerucTtpaTtopsl
7.1 ABapuiHbIn ocuwnnnorpadg

t-zan = makc pasm ¢danna

Myck 1 = 3aw.Tpes_
Myck 2 = -.-

Myck 3 = -.-

Myck 4 = -.-

Myck 5 = -.-

Myck 6 = -.-

Myck 7 = -.-

MNyck 8 = -.-

ABTO Nepes3anncb = akT_

Bpemsa cnexeHus = 25%
Bp_po nycka = 15%

Makc pa3Mm anna = 2s

Myck 1
1200 ms
1
0
o
t
Bp_ oo nycka
300 ms
-
1
0
|
0
t
Bpems cnexeHuns
500 ms
1 - -
0
o
0
t
t-3an
A 2000 ms
11 - -
0
|
0
t
Makc pa3Mm danna
2000 ms
1 - -
0
|
| 0 t

Puc. 69: Mpumep BpeMeHHOV AnarpaMmMbl PErMCTPATOPa aBapuUiHbIX HapyLUeHW |
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7 PerucTtpaTopbl

7.1 ABapuiHbIn ocuwnanorpadg

Myck 1 = 3aw,.OTKkn
Myck 2 = -.-
Myck 3 = -.-
Myck 4 = -.-
Myck 5 = -.-
MNyck 6 = -.-
Myck 7 = -.-
Myck 8 = -.-

- < "
t-3an Makc pasmM ¢aiina ABTO nepesanncb = akT_

Bpemsa cnexeHns = 25%

fyck 1 Bp_po nycka = 15%
200 ms Makc pa3m ¢anina = 2s
-
1
0 |-
t
Bp_ no nycka
300 ms
-
1
0
-
0
t
Bpemsa cnep)xeHuns
500 ms
1
0
-
0
t
t-3an
1000 ms
. e EEE—
1
0
L
0
t
MaKc pasmi aiina
2000 ms
- L m
1 S\
@
el
0 - S
el Q
| 0 t 2
[a)]

Puc. 70: MNpumep BpeMeHHOW AnarpaMmbl perucTpaTopa aBapuiHbiX HapyLueHu Il
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7 PerucTtpaTtopsbl
7.2 PernctpaTop HeEMCnpaBHOCTEN

7.2 Perncrpatop HeucrnpaBHOCTEM
Ha3Ha4YeHue perncrparopa HeucnpaBHoOCTeH

Pernctpatop HEUCTIPaBHOCTEN COAEPXXNT KPaTKYO NHPOPMaLNIO O HEMCNPABHOCTAX
(Hanpumep, o NpUYMHaXxX OTKAYeHUA). KpoMe Toro, KpaTKylo MHoOpMaL Mo MOXHO
npoyecTb B uHTepdence NYM. 3To MOXKET NOMOYb NPV NPOBeAEHNN BLICTPOro aHaNn3a
cboeB. Mocne cbos, 4TobbI NPUBIIEYb K HEMY BHMMaHME NOMIb30BaTeNS, Ha Aucnaee
OTKpPOEeTCA BCMNJbIBalOWEee OKHO. PernctpaTop HemcripaBHoCcTe NpenocTasuT
MHdopmMaunto o npuymnHax cbos. C noMoLLbio aBapunHoOro ocumnnorpada MoxxHo byner
BbIBECTWN NOAPOOHLIN aHaNn3 NpnynH cbos (B BUOE oCLUNANOrPaMMBbl). 3annucu
HEeMNCNpPaBHOCTN U COOTBETCTBYIOLWME UM 3aMUCN aBaPUNHBLIX HAapPYLUEHUA COOTHOCATCS
cnepytownm obpasom: «HoMep HencnpaBHOCTU» U «HoOMep HeENncnpaBHOCTH
3N1eKTPOCeTU».

BpeMs n oAnTesnbHOCTDL

Bpemsa go BpeMms mexnay nepBbiM aBapuviHbiM curHasaomM («3aL . Tpes_») U CUrHa oM
OTKJII0YEeHUS nepBoro oTk/ao4YeHns («3auy, . OTKI»).
Mepvopn Mepnon BpeMeHN OT pacTyLiero hpoHTa UMNynabCa CMrHasna obuiero

HencnpaBHOCTU cpabaTbiBaHUA («3aw, . TpeB ») A0 Najatowero poHTa obLiero curHana
cpabaTbiBaHUa. CnenyeTt o6paTuTb BHUMaHMe, 4To obuiee cpabaTbiBaHME
aBnseTca obveanHeHNeM (M pasbeAMHEHUEM) BCEX CUTHAN0B
cpabaTbiBaHUA C MOMOLLBIO IOFMY4ECKON PyHKUUN «mnu». ObLiee oTKAOYEHME
(«3awy . OTKA») CBA3@HO CO BCEMU OTKJIIOYEHNAMN IO MYECKON (PyHKLIMEN
nnn.
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7 PerucTtpaTopbl

7.2 PernctpaTtop HencrnpaBHoOCTEN

Ha gmncnnen BbIBOAUTCSA BCMJibiBatoLLee OKHO.

WOODWARD
& svsTEm

High PROTEC EEE

3aw, . Tpes_
Mepvon HencnpaBHOCTH
1
0 >
Y : t
' |
|
3aw, . OTkn | :
. |
A ' !
| Bpems 0o oTK04EeHNS I
I< ......................... > I
1+ |
|
|
0 | >
0 t
AHanoroBble 3Ha4YeHUSA (perncTpayms) t-3apepx-13m.=0
| t-3ap0epxx-n3m.>0
1
0
| 0 I > !

3anucelBaTb D,aHHbIIF
3anucbiBaTb LaHHble

—~+
FaultRecorder_Z49

Puc. 71: Peructpatop HEUCNPaBHOCTEN: BPEMS U AJINTEJIbHOCTb.

Pe>xum paboTbl peructpaTtopa HencnpaBHOCTEH
Kak cpabaTbiBaeT pernctpaTop HeUcrnpaBHOCTEN?

PernctpaTtop HeucrnpaBHocTey cpabaTbiBaeT Npu pacTyweM poHTe CurHana «3aLy .
Tpes_» (obuwiee cpabaTbiBaHMe). ObpaTnTe BHMMaHMe, 4TO «3aly . TpeB » (obuiee
cpabaTbiBaHMe) CBA3aHO CO BCEMU CUMHalaMun cpabaTbiBaHUSA JIOrMYECKO PyHKLMENR
WNWN. NepBbIn curHan cpabaTbiBaHMSA 3anNyCKaeT perncTpaTop HEUCMPaBHOCTEN.

B Kakovi MOMEHT rponNCXoanT 3arnncb N3MEPEHNN HENCTPaBHOCTEN?

MN3MepeHna HencnpaBHOCTEN PErNCTPUPYIOTCA (3anMncbiBalOTCA) NOCe KOMaHabl
pa3MblkaHUA. MOMEHT BpeEMEHN 3anncu N3MepeHnn (nNocsie OTKIOYEHNST) MOXKHO Mpu
XKeNnaHnm oTCpoYnTb. [Ing aToro ncnonbsyertca napametp [MNap_ycTp_/ Perunctp_/
ABap.ocunn_/ 1 «ABap.ocuma_ . t-3a4epXX-u3M.». ITa HaCTPOMKa MNO3BONSET NONYHYNUTb
6onee ToYHblE 3HAYEHUSA U3MEPEHUN (HanpUMep, MOXXHO YCTPaHUTb UCKaXKeHUS
N3MEepPEHNN, Bbl3BaHHbIE 3HAYNTESIbHbIMU MOCTOSAHHBLIMU COCTABSIOLWMMN).

Pe>xumMbi
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7 PerucTtpaTtopsbl
7.2 PerncTpaTop HeEMCnpaBHOCTEN

Ecnn Heobxoaommo co3naTb 3aNMCb HEUCMPABHOCTU, Aake ecnm obWwmnm curHan Tpesorun
He npuBes K OTKA4YeHuo, To Ang napameTpa [MNap_ycTp [/ Peructp_/ ABap.ocunn_/ ]
«ABap.ocunsa_ . Pexxum 3annucu» cnepyet 3afiaTb 3Ha4YeHUe «ABap. CUrHasbl U
OTKJIIOHEHUSA».

Ecnn aBapVII7IHbII7I CrHan, 3a KOTOPbIM He nocsieayeT CUrHaszl OTKAK4YeHNd, He O0JIKEH
npmnBoONTb K OTKJIKOYEHNIO, 3agjanTe ons napameTpa «Pexum 3arnucu» 3HavyeHune
«TONbKO OTKJIIOYEHUSA».

Korga Ha ancrinee B uHtepgevice NYM nosiBnsieTcs BCI/1bIBalOLLEE OKHO?

Takoe OKHO MOoSIBJSISIETCS MOCJe TOro, Kak McHe3HeT curHan obuiero cpabaTbiBaHUSA
(«3aw, . Tpes_»).

Bpemsa [0 oTKAOYEHUS He ByneT oTobpaXkaTbCs, €C/IN CUFHA cpabaTbiBaHUSA, KOTOPbLIN
3arMyCcKaeT PermcTpaTop HENCNPABHOCTEN, OTMAPABAEH APYrUM MOAYJIEM 3aLLUUTLI. DTO
MOXXET MPOUN30NTU, EC/IN HA HEUCMNPABHOCTb pearupyeT HECKOIbKO MOAYJ/IEN 3aLLUMUThI.

HeobxoaAnMMo NOMHUTL: HacTponkn napaMeTpoB (MOPOroBble 3HAYEHUA U T. 4.),
oTobparkaloLmecs B 3anmcu HENCMPaABHOCTW, He SIBISAIOTCSA 3/IEMEHTaMM CaMO 3TOMN
3anmcu. OHKM BCerpa CYMTHIBAOTCA C TEKYLLMX HAaCTPOEK ycTponcTea. Ecnm okaxeTcs,
4TO HAaCTPOMKM NapamMeTpoB, oTobparkatoLmecs B 3anncu HENCMPaBHOCTK, Bblnn
N3MEHEHbI, TO OHM BylyT OTMEeY€eHbl B 3an1cu 3Be34,04KON.

YT06bl n36eXKaTb 3TOro, BbIMOJHANTE caenyoLlme NHCTPYKLUN.

CoxpaHsanTe BCe 3annMcu HEUCNPABHOCTEN B JIOKaJIbHOW CETU/HA XXECTKOM AUCKe nepen,
ntobbIM U3MEeHEeHNEM NapaMeTpoB. [Nocne n3MeHeHNa yoansanTe 3annucu HeMCNpPaBHOCTEN
B perucrpatope HemcrnpaBHOCTEN.

lMamsaTte

MocnenHaa coxpaHeHHas 3anncb HEUCTNPABHOCTU XPaHUTCSA B perucrpaTope
HencripaBHOCTEV B OTKa30yCTONYMBOM pexxume (gpyrue 3anmncm XpaHaTcsa B NaMaTy,
3aBNCMMOI OT BCNOMOraTesIbHOro NMTaHns 3almnTHoro pene). Ecam ceobogHan namMsaTh
CUCTEeMbI 3aKOHYMNacCk, HOBas 3anucb byaeT 3anmMcaHa noBepx camom ctapon (no
npasuny ctekoson 3anncu FIFO). MoxxHO coxpaHuTb Ao 20 3anuncen.

Kak 3akpblTb BCrJ/ibiBawoLiee OKHO?

Ha>kaTb NporpaMMHyto KHOMKY «OK».

Kak 6bICTPO BbISICHUTb, NpUBES /i COOV K OTK/IIOYEHNIO?

B MeHI0 NpocMoTpa perncrtpaTopa HeEMCNpaBHOCTEN, cbon, NpMBeALINE K OTKJIKOYEHNIO,
0603HayvaTCA 3HAYKOM« 5 » (CrnpaBa).

O Kakom cboe cBnaeTeNbCTBYIOT AaHHbIE BO BCrJ/IbIBAIOLLEM OKHE?
Onsa caMblX NOCNegHNX HENCNPaBHOCTEN.
Comep>xnMoe perncTrpaTopa HemcnpaBHOCTeN

PerncrtpaTtop HeMcnpaBHOCTEN COOEPXUT Caeaytowyo nHdopmauuio:
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7 PerucTtpaTopbl

7.2 PernctpaTtop HencrnpaBHoOCTEN

YacTtb 1: O6imue cBepeHusn (He 3aBucAwme ot (PyHKLLMU 3aLLUThI)

HaTa n BpemMs [JaTa n BpeMsa HENCNPaBHOCTU
Hom_ Hewncn_ DTOT CHETUUK YBENYMBAETCH Nocsie Kaxkaoro cbos («3awy . Tpe_«)
Yucno cboes cetu ITOT CHETYMK TaKXXe YyBEIMYMBAETCA NOC/E Ka)Xoro cpabaTtbiBaHNA

«3auy . TpeB », KpoMe AlB (3TO OTHOCUTCA TOJNIbKO K YCTPONCTBaM,
obecneynBaloMM aBTOMAaTUYECKOE NMOBTOPHOE BKJIOYEHNE).

AKT yCT AKTMBHaga rpynna ycTaBok
Mepuopn Mepnon BpeMeHU OT pacTyLLero poHTa UMMNynbCa CUrHasna obuiero
HencnpaBHOCTN cpabaTbiBaHUA («3aw, . TpeB ») A0 Magatowero poHTa obLiero curHana

cpabaTbiBaHuA. CnegyeT obpaTuUTb BHUMaHUe, 4To obliee cpabaTbiBaHMe
ABNAeTCA 06befnHEeHNEM (MK pa3beaNHEHNEM) BCEX CUIHAJI0B
CcpabaTbiBaHNA C MOMOLLbIO JIOFMYECKON PyHKLUN «nnmn». Obliee
oTKJto4YeHne («3aw, . OTK») CBA3@aHO CO BCEMU OTKIIOYEHUSAMU
norvdeckon pyHkumen NJIN.

Bpemsa no oTknoyeHns [Mepuon Mexay curHanom cpabaTbiBaHUA U OTKO4YeHMeM. Heobxoammo
MOMHUTL: BpeMsl [0 OTKOYEHUS He ByneT oTobpa)kaTbCs, €ECNM NepBoe
cpabaTbiBaHME 1 NepBoe OTKJII0YEHME 3aNyLLEHbl Pa3HbIMU MOAYISMU

3alLUMThI.
Cpab Ha3BaHuMe Moayns, KOTopbI cpaboTan NepBbIM.

OTKnN HasBaHne Moayns, KOTOPbLIA NepBbIM MoAas KOMaHAy OTKJII0YEHUS.
AKT_Apn_Habop Ecnn ncnonb3lyetca Habop aganTUBHLIX NapaMeTpoB, byaeTt

oTo6parkaTbCsi HOMEpP aKTMBHOW Fpynnbl NapamMeTpPoB.

Yactb 2: CBegeHusa 0 hyHKUMUAX 3aLLUThl, C MOMOLLbIO KOTOPbIX Ob1N1 06Hapy>kxeH cH6omn

Hanpumep, Tun B aTonm YacTu npeanaraloTCa CBEAEHUS, 3aBUCALLME OT 3aLlLUMTHOIo
HencnpaBHOCTU MOAYIA.

K npumepy, ecnun peydb naet o pyHKUNAX n3brupaTenbHOM 3anThl das,
NPUBOAATCHA U faHHble 06 OTAEeNbHbIX ha3ax.

YacTtb 3: CBepgeHus, 3aBUCALLME OT 3aLLUMTHOro yCTPOMUCTBA

N3mepeHHble 3HavyeHns OTobparkeHne pas3/INyHbIX 3Ha4YeHUN N3MEPEHNS Ha MOMEHT OTKJIIOYEHNSA
(vnn 3a4epXXKN OTKJIIOYEHMSA B 3aBUCUMOCTUN OT YCTAaHOBNEHHbIX
rnapamMeTpoB).

Habop AaHHbIX 3aBUCUT OT AOCTYMHbIX AN 4AaHHOMO KOHKPETHOro
YCTPONCTBA N3MEPSAEMbIX BEJINUMH.

Kak ocywiecTBnaeTcs HaBuraums no 3anncsiM perucrparopa HeucnpaBHocreﬁ?

HaBuraumsa no 3anucaMm permcrtpatTopa HemcnpaBHOCTEM Knasuwa
Bo3BpaT K okHy 0630pa. <
Cnepyrownin (BepxHUin) 31€MEHT B 3aNUCN HEUCNPABHOCTMN. A
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7 PerucTtpaTtopsbl
7.2 PerncTpaTop HeEMCnpaBHOCTEN

HaBurauusa no 3anuceaM perucrtpatopa HeMcnpaBHOCTEH Knasuwia
MpedbiayLias 3anmcb HENCMPaBHOCTM. »p|
Cnepyowmn (HUXHUN) SN1EMEHT B 3annCy HEUCMPABHOCTU. v

Kak BbINOJIHAETCA CYUTbIBaHNEe AaHHbIX perucrparopa HeuMcripaBHOCTEH Ha
naHesnun ynpassieHunsa?

CyMTaTb NOKa3aHUs perncTpaTopa HeMCNpaBHOCTEN MOXXHO ABYMS crocobamu.

e BapuaHT 1: B uHTepgence N4YM BcnnbiBaloT CBEAEHUSA O HEUCMPABHOCTU (TaK Kak
MMesiI0 MeCTO OTKJIloYeHNe).

* BapuaHT 2: MeHIo pernctpaTopa HENCNPaBHOCTEN BbI3bIBAETCS BPYYHYIO.
BapuwaHT 1 (cBEneHUSA 0 HEMCMIPaBHOCTM BCM/IbLIBAKOT Ha ANCIIEE)
* MpoaHann3npynTe 3anmcb C MOMOLLLIO MPOrPaMMHbIX KHOMOK «A» U «W>».
* 3aKpoKnTe BCMJbiBaloL,ee OKHO MPOrpaMMHON KHOMKoOM «OK»,
BapunaHT 2.
* BonanTe B BeTBb MeHto [PaboTa / Pernctp_/ ABap.ocumn_].
* BbibepuTte 3anncb HENCNPABHOCTW.

* MpoaHann3npynTe 3anmchb C NOMOLLbIO MPOrPAMMHbIX KHOMOK «A>» U «W>»,
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7 PerucTtpaTopbl

7.3 PernctpaTop cobbiTumn

7.3 Peructpatop coObiTui

PernctpaTop cobbiTuin MmoxxeT peructpupoBaTb A0 300 cobbiTuin, Npy 3TOM NocigeHne
(MUHKUMYM) 50 coxpaHeHHble CObbITUSA PErMCTPUPYIOTCA B OTKA30YCTONYNBOM pexnme.
Bce 3anuncu cobbiTuin coaep>kaT creayroLlyo MHPopMaLuto:

CobbITUSA PErncTpupyoTcsa caeayrimmMm obpa3om.

Homep 3anucu

Homep ownbkun

Yuncno cboeB ceTun

HaTa 3anucu
Ha3BaHue moayn4

CocTosHuMe

MopsAaKoBbI HOMEP
Homep NoCTOAHHOW HENCMPaBHOCTN.

ITOT CHETYMK YBEINUYMBAETCA Ha eANHULY MNPX Ka>kaoM
nocnepytouwem obem cpabaTtbiBaHnM («3aLy . Tpes_»).

Cbou ceTn MOryT NMeTb HECKOJIbKO HOMEPOB.

DTOT CHETHUK YBEJIMYNBAETCS Ha €AMHMLY NPU KaXkaoM
nocneaytoulem obuem cpabaTbiBaHUN.

(WckntoyeHme - ATIB: 3TO OTHOCUTCSH TOJIbKO K
ycTponcTBaM, obecnevynBatoLLiMM aBTOMaTU4yeckoe
MOBTOPHOE BKJIIOYEHNE).

MeTka BpemMeHun
YTO n3meHnnocoL?

M3MeHeHHoe 3HaYyeHune

CyluecTByeT TPy pa3HbiX Klacca cobbiTUA.

* U3MeHeHue BBONYHOIO COCTOSIHMS OTObBpa>kaeTcsa cnepyiownm obpasom:

* 0->1 ecnn curHan pumsndeckn naMeHseTcs ¢ «0» Ha «1».

* 1->0 ecnun curHan PuUsnHeckn N3MeHseTcs € «1» Ha «0».

* YBenmyeHmne cyeTymka oTtobparkaercsa cnegyowum obpasom:

¢ CTapoe CcoCcTosiHME cHyeT4YMKa -> HoBoe cocTossHMe cyeTHYuKa (Hanpumep 3->4)

* U3MeHeHHne HeCKOJIbKMX COCTOSAHUI oTobpa>kaeTcsa cnenyiowmMm obpasom:

e CTapoe cocTosiHMne -> Hosoe cocTosHmne (Hanpumep 0->2)

CyuTbIBaHMe 3anucen perucrpaTtopa cobbitmi

e BonanTe B BeTBb MeHto [PaboTa / Pernctp_/ 3an cobl].

¢ BbibepuTte cobbiTme.
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7 PerucTtpaTtopsbl

7.4 PerncTpaTop BbIMOJIHEHNA

7.4 PerucrtpaTop BbiNOJIHEHUA
C4YuTbIBaAHNE 3alMucen peruncTpaTtopa BbiMNOJIHEHNA
PerncTpaTop BbINOJIHEHNA COXPAHSAET U3MEPEHHbIE AaHHbIe N0 Mepe NX PasBUTUS BO
BPEMEHMN.
* BonanTe B BeTBb MeHIo [PaboTa / Pernctp_/ Per Tpal.
* Ha maHenu ynpaBseHns otobparkatoTcsA CBOAHbIE AaHHbIE (BpeMeHHasa MeTKa,
KOJIN4eCTBO 3anuncen).
B cnny TexHunyveckux orpaHnydenmnn XXK-gucnnes nogpobHbiX 3anMCaHHbIX AaHHbIX
He oTobparkaeTcs.
e OpgHako B MO Smart view MOXXHO ABa>kAbl LLESKHYTb 3anmncb CO CBOAKOMN, Y4TO
MO3BOJINT 3arpy3nTb aHasioOroBble gaHHble ¢ ycTponcTtBa MRU4 1 coxpaHuTb X B
dann (c pacwmpeHmem *  HptTr).
Mocne MoXxHo ByaeT oTKpbITb pann * . HptTr c nomowbto DataVisualizer. MoapobHoe
onncaHme cM. B pykoBoacTse K DataVisualizer.
Hacrtpo#ka perncrtpartopa BbINOJIHEHNA
HacTpouTb peructpaTop BbIMOJIHEHMUA MOXXHO B MeHIo [[Map_ ycTp_/ Peructp_/ Per Tpal.
[MpoMeXXyTOK BpeMeHU onpegenseT pacCToOAHNE MeXAY TOYKaMnN n3MepeHus.
Ons 3anncm Mo>XHO BbIGpaTb 00 OECATU 3HAYEHWNA.
Per Tpa TrendRecorder_Y01
Per Tpa . >
Pa3peLu 1
60 min
30 min
15 min
10 min
5 min
Per tpa .
TpeHal PernctpaTop TpeHaa
HeT NMpucs_
1..n_Cnnc_ Ha3H_ >
Per Tpa .
TpeHnl0
HeT NpuUcB_
1..n_Cnnc_ Ha3H_ >
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ObLee onucaHne

MporpaMmMupyemMas sioruka

8 MporpamMmMmupyemas noruka

3awmnTHOE pesie CoOOAepXXUT NporpamMmMmupyemMble Norn4yeckne ypaBHeHus 01 HaCTPONKKU
BbIXOAHbLIX pene, 6N10OKNPOBKM 3aLUNTHbLIX PYHKLNNA N CO30aHNSA COBCTBEHHbIX IOMNYeCKUX
dyHKUNN B perne.

Jlorndeckasa cxema nossonseT ynpaBiAaTb BbIXOAHbIMU pesie Ha OCHOBaHUWN COCTOAHUA
BXOO0B, KOTOPbIE MOXXHO BblﬁpaTb B CMMNCKe Ha3Ha4YeHun (cpa6aTb|BaH|/|e 3alllNTHbIX
(pYHKLI,VIIZ, COCTOAHUNA 3alLLNTHbIX (pYHKLI,VIIZ, COCTOSAHUSA BbIKJIlOYaTENEN, CUCTEMHbIE

aBapwitHble CUrHanbl U BXoAbl Moayneit — cM. pasgen => «Moaynu, HacTpoiiku,
CUTHaJbl U 3HAYEeHUS»). BbIXOAHbIE CUTHAbI JIOFMYECKOro YpaBHEHMSI MOXKHO

NCMoSIb30BaTb KakK BXOOHble A/ ypaBHeHMn 6onee BbICOKOro nopsaka (Hanpumep,
BbIXOAHOW CUMHanN JIOrM4eckoro ypasHeHns 10 MOXKHO MCNOJIb30BaTb KakK BXOAHOW ANS
JIoOrM4ecKkoro ypaBHeHus 11).

Tun BbIGUPAEMOrO JIOrMYECKOr0 3/1eMEHTa

Snem BbIX

Bxon 1 — *) —
Bxon 2 — *) — "
wm
L
HE-1
Bxon3  — *) ] HE-MN

Bxop 4 —

*) —

KBUT 3aMK —

TanmMep BbIX

Tanimep Bbig

t t
I —

*)

ty = »t-Bbig BKI<

t2 = »t-Bblf BbIK/I«

Habop

Cbpoc

*)

*)

HBepTMpPYOLWNA HacTpanBaeMbIi NapamMeTp

Puc. 72: O630p rnpuHuuna.
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8 MNporpammMmunpyemas norvka

ny

LogicMain_Y02

ny = ny[1l...[n]

ny .
Bxoal

HeT NpucB_

1..n_Cnuc_ Ha3H_

ny .
NHBepcual

aKT_

HeakT_

ny .
Bxon2

HeT NnpucB_

1..n_Cnuc_ Ha3H_

L1

ny .
NHBepcna2

aKT_

HeakT_

ny .
Bxoa3

HeT NpUcCB_

1..n_Cnuc_ Ha3H_

SnemMeHT

NY . Snem BbIX

n

nnn

HE-N

HE-nn

ny .
WNHBepcna3

aKT_

nnn
HE-W
HE-nn

JY . Taimep BbIX

Tawnmep Bbig

t-Bbla BK t-Bbif BbIKA

S

HeakT_

ny .
Bxon4

HeT NpucB_

1..n_Cnuc_ Ha3H_

ny .
NHBepcuasd

aKT_

L1

HeakT_

ny .
NHBepT ycT

aKT_

HeakT_

ny .
KBuUT 3amMK

HeT MpucB_

1..n_Cnuc_ Ha3H_

ny .
NHBEpTUP KBUT

aKT_

ol

Ny . Beixopn

Ny . Beixoa uHBepT

©

HeakT_

Puc. 73: NMoapobHsbivi 0630p — obLyas Ioru4yeckas cxema.

HAocTynHsbie wnio3sl (onepaTtopsbl)

B norn4yeckom ypaBHeHUY MOryT UCMOJIb30BaTbCA C/efyloLlime LWo3bl:

Puc. 74: JocTyrHbie Wwio3bl ¢ Mogyaamu J1Y[x].

300

&

&

HE-N

=1

LogicMain_Y03

MRU4-3.6-RU-MAN



8 MporpaMmMmupyemas noruka

BxonHble CUrHanAbl
Ha BxoAbl LLUJI03a MOXKHO Ha3Ha4YMTb 00 4 BXOAHbIX CUTHANO0B (M3 CNMCKa Ha3HAYeHUn).

Mo XKenaHuto Kaxkablil U3 4 BXOAHbIX CUrHAI0B MOXKHO UHBEPTUPOBATL (BbIMOJIHUTb
JIOTMYECKYI0 OrMepaLunto oTpuLaHus).

BpeMmeHHOH W03 (3agep>XKa BKJIIOYEHNSA N 3a0epP>XKa BbIKJIIOYEHHNA)

0na BbIXxO4a LLI03a MOXKHO Ha3HauYuUTb 3a4epXKY. MOXXHO 3a4aTb 3a4epP>XKKY BKJIIOYEHNS
N BbIKJTIO4YEHWA.

3aMbIKaHue

Jlornyeckune ypaBHeHMs NoCbIAlOT ABa curHana. CurHanbl pa3soMKHYTOro U 3aMKHYTOro
COCTOSIHMSA. 3aMKHYTbIN BbIXOAHOW CMIHA Tak)Ke MOXKHO UCMOJIb30BaTb Kak
NHBEPTUPOBAHHbIN.

Ons cbpoca curHana 3aMKHYTOFO COCTOSIHUS HY>XHO Ha3Ha4YUTb cUrHan cbpoca us
CcnncKa Ha3HayeHuin. CurHan cbpoca Tak)Ke MOXKHO UHBEPTUPOBATbL. 3aMblKaHUEe 3aBUCUT
OT NpuopmnTeTa cbpoca. DToO 03HAYAET, YTO CMrHaN cbpoca ABNAETCS NPUOPUTETHbLIM.

Kacxa,qnposaﬂue Jlorn4eckKkmx BbixonosB

YCTpONCTBO onpenenseT CoOCTOSHME BXOA0B NOrMYECKNX YPaBHEHUIA, Ha4YNHasA C
JIOrM4eCKOro ypaBHeHns 1 n go Norn4yeckoro ypaBHeHUsA C caMmbiM 60/1bLLMM HOMEPOM.
Limkn onpeneneHns coctosHua (ycTponcTea) 6yaeT NoCTOAHHO MOBTOPSATLCS.

KackagupoBaHue 10rn4eckmux ypaBHeHUiH B Bo3pacTaloLeM nopsapkKe

KackagunpoBaHue B Bo3pacTaloLlleM rnopanke o3HadaeT, 4To BbIXOOHOWN CUIHan
NOrn4ecCckKoro ypaBHeHNA N NCMNOJIb3YyeTCA Kak BXOOHOWM CUIHa JIOrNYEeCKOoro YpPaBHEHUA
n+1. Ecnv cocTosiHME NOrnyYeckoro ypasHeHnsa n U3MeHNTCH, COCTOAHUE BbIXOOHOIO
CUrHasa Jiorm4eckoro ypasHeHusa n+1 6y,u,eT 0bHOBNEHO B X04€e 3TOr0 XXe LMKa.

LogicMain_E04

Nyl.

ny1l.
nyl.

nyl.

Bxoal

Bxon2
Bxoa3

Bxon4

O6HOBJ/IEHVE B TOM XKE LiUKJ/1e OLEeHKMN

/

Bbixo/ florm4yeckoro ypasHeHmsa 1
Jlornyeckoe ypasHeHnel

Ny2 . Bxop?2
Bbixoa nornyeckoro ypasHeHus 2

Ny2 . Bxopn3 Jlornyeckoe ypaBHeHne2

Ny2 . Bxon4

Puc. 75: KackaagvnpoBaHue B Bo3pacTaroLleM rnopsake
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8 MNporpammMmupyemas norvka

LogicMain_E05

nyl.

nyl.
nyl.

Nyl.

Puc. 76: KackaaupoBaHue B BO3pacTalLLeM ropsaaKke

Bxoal

Bxon2
Bxoa3

Bxon4

Jlornveckoe ypaBHeHunel

/

Bbixog flornyeckoro ypasHeHus 1

O6HOB/IEHVE B TOM XXe LiUKJ/e OLEHKMN

NYy2 . Bxon2
Ny2 . Bxog3

Ny2 . Bxop4

Jlornyeckoe ypaBHeHune2

Ny3 . Bxon2

Ny3 . Bxoa3 Jlornyeckoe ypaBHeHune3

Ny3 . Bxon4

Bbixop, IOrn4eckoro ypaBsHe

Bbixop, nornyeckoro ypaBHeHus 3

KackagupoBaHue norn4yeckmux ypaBHeHUi B ybbiBaloLueM nopsaanke

KackagunpoBaHue B y6bIBal0LLI,eM nopAagke o3Ha4daeT, 4TO BbIXOLHOW CUIMHA JIOrM4ecKoro
ypaBHeHUsA n+1 ncnosb3lyeTca Kak BXOAHOW CUrHaNA JIOrMYeCKoro ypaBHeHusa n. Ecnum
BbIXOAHOMN CUIMHAN NOrM4eCcKoro ypaBHeHUsA n+1 n3MeHUTCA, UsMeHeHne CMrHana
O6paTHOIz CBA3W Ha BXoOe NNorn4eckKoro ypaBHeHUA N 3a0eP>XXUTCA Ha OOUH LUWNKII.

LogicMain_E06

ny2.

ny2.
ny2.

ny2 .

Puc. 77: KackaaupoBaHue B BO3pacTarLLeM ropsaaxke

302

Bxonl

Bxon2
Bxoa3

Bxon4

O6HoB/IEHVE B TOM XXe LIKJIe OLEHKMN

|

Nornyeckoe ypaBHeHne?2

O6HOBUTL B CrieaytoLeM Luke oueHKn (Bblaepxka 1 unkn)

Bbixo4 NOrn4eckoro ypaBHeHus 2

Ny1 . Bxon2

Nyl .Bxon3 |Jlormyeckoe ypaBHeHunel

Nyl . Bxon4

BbIx0/, IOrM4eckoro ypasHeHmsa 1

MRU4
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8 MporpamMmMmupyemMas noruka

LogicMain_EO07

ny3.

ny3.
ny3.

ny3.

Bxoal

Bxon2
Bxon3

Bxon4

O6HOB/IEHNE B TOM XXe LIMKJIe OLIEHKMN

l O6HOBUTHL B C/lEfYIOLLEM LUK/IE OLEHKM (BblAepXKa 1 Lunkn)

Bbixop nornyeckoro ypaBHeHus 3
Jlornyeckoe ypaBHeHne3

O6HOBUTL B LIMKE OLIEHKWN Yepe3 OAWH (BblAep XKa 2 LnKna)

Ny2 . Bxon2
— BbIX0Z NOrnYeckoro ypaBHeHUs 2

Ny2 . Bxoa3 |Jlornyeckoe ypaBHeHne2

Ny2 . Bxop4

Y
Nyl . Bxop2
- ] Bbixon fiornyeckoro ypasHeHums 1

NIY1 .Bxon3 |Jlornyeckoe ypasHeHuel

Nyl . Bxop4

Puc. 78: KackaanpoBaHue B BO3pacTalLLeM ropsaaKke

MporpamMmupyemas siormka Ha naHesnam

MNPEOYMNPEXXOEHWE! HenpaBunbHOe NpUMEHEHNE NOTNYECKMUX YPABHEHNN MOXKET
MPUBECTUN K TpaBMaM MM NOBPEXAEHUIO /IEKTpoobopynoBaHmA. He ncnonb3symre
JlIornyeckme ypaBHeHUS, eC/in He MoXKeTe obecneunTb 6e3onacHyto paboTy.

Kak HacTpouTb JIOrM4ecKkoe ypaBHeHNE?
¢ OTKpounTe MeHto [Jloruka / JIY x].
* 3apjanTe BXoAHble CUrHasbl (Mpy HEOH6XOAUMOCTU UHBEPTUPYNTE UX).
¢ [pn Heob6xooMMOCTN HacTponTe Tanmepsbl («J1Yx.t-Bbiag BK/1» U «J1YX.t-Bblag BbIKJ1»).

e ECnn ncnonb3yeTcs 3aMKHYThI BbIXOAHOW CUMHaN, Ha3HaYbTe curHan cbpoca ans
cbpoca Bxona.

* B okHe OTO6pa)KEHVIFI COCTOAHNA MOXHO NMPOBEPUTb COCTOAHUE JIOTNYECKNX BXOO0B
N BbIXOO0B JIOFN4E€CKOro ypaBHeHNA.

Ecnun TpebyeTcsa KacKaanpoBaHMe JIOFNYECKUX YPaBHEHWI, HEO6X0OMMO MOMHUTL O
BpPEeMeHHbIX 3afepXKax (Unknax) B ciydae ybbiBatowero nopsgka (cm. pasagen:
KackagnpoBaHmMe JIOFrMYEeCKUX BbIXOO0B).

C nomoLubio oTobparkeHns coctosaHuA [PaboTa / OTobparkeHne coCToAHNA] MOXKHO
NPOBEPUTL JIOrMYECKNE COCTOSHUSA.
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9 CamoaunarHoCcTuKa

9 CamMmoauarHocTuka

3alWMTHbIE YCTPOMCTBA NPOBEPSAIOT camu cebst Ha NpeaMeT HaIM4Yns HeMCnpaBHOCTEN B
X0[le HOPMabHOWM 3KCMyaTauun 1 Ha 3Tane 3anycka.

CaMonpoBepKa B YCTPOUCTBaX

ObbekKT

dTan 3anycka

ONNTenbHOCTb LUK 3alUThI
(MporpaMMHbIN LK)

KoHTponb obMeHa AaHHbIMK
MeXay riaBHbIM NPOLECCOPOM
M UNPOBLIM CUFHAIbHbLIM
npoueccopom (LLCI)

AHanoro-umnepposon
npeobpasoBaTenb

KOHTPOJIb LLENOCTHOCTM
OaHHbIX NoCne OTKJIYeHnS
WCTOYHMKA NUTaHUS
(Hanpumep, Npon3oLWIo
OTKJIlOYEeHNEe UCTOYHUKA
MUTaHWSA NPUN N3MEHEHUN
HaCTpoOeK napamMeTpoB)

LlenoCTHOCTb AaHHbIX B Lles1IOM

304

NcnonHuTtenb

KoHTponnpyeTcs
ANNTEeNbHOCTb (fonycTuMoe
BpeMsi) hasbl 3arpysKu.

MakcrMManbHO JornycTuMoe
BPEMS LMKJIa 3alMThl
KOHTPOJINPYeTCS B paMKax
BPEMEHHOr 0 aHasm3a.

Linknnyeckaa obpaboTka
N3MepeHHbIX 3HavYeHun LICM
KOHTPOJIMPYETCA r1aBHbIM
npoL,eccopom.

LICIT BbIMOSIHAGT NPOBEPKY
A0CTOBEPHOCTU oUNPOBaHHBIX
OaHHbIX.

BHYyTpeHHAS noruka
onpepensieT HenoJsiHble
COXPaHEeHHble faHHble rnocie
OTKJIIOYEHNA NCTOYHNKA
nMTaHnS.

®opMUPOBaAHME KOHTPOJIbHbIX
CYyMM

MRU4

JencrBme npu oOHapy>XeHuu
npob6nembi

YcTponcTeo byneTt
nepesarpy>XeHo.

= YCTpolcTBO byOeT BbiBEAEHO
N3 3KCnayaTauum nocje Tpex
Heyda4YHbIX MOMbITOK 3amnyckKa.

KoHTaKT caMoANarHOCTUKMK
bynet obecTo4eH, ecnn
pa3pelleHHoe BpeMS LIMKIa
3alLKThI NPEBLILEHO (NepBoe
MoporoBoe 3Ha4yeHme).

3alWunTHOE yCTponcTBo byaeTt
nepesarpy>xeHo, ecim BpeMs
LMKIa 33Tl MPeBbILIaeT

BTOpPOE NMOPOroBOe 3HAYEHMUE.

YcTponcTeo byneTt
nepesarpy>xeHo npwu
obHapy>xeHunm cbos.

KOHTaKT caMoOuarHoCTUKK
bynet obecTo4eH.

3awmnTa bygeTt 3absokmpoBaHa
npu obHapy>xeHnu
HEenCrnpaBHOCTU, 4TOObI
npenoTBpaTUTL OWNboYHOE
OTKJIIOYEHNE.

Ecnun HOBbIE faHHblE HEMOJIHbIE
NAn NoBpeXXAeHbl, OHW ByayT
yOaJieHbl Ha 3Tane
rnepesarpys3kun yCTPONCTBa.
YCTPONCTBO NPOAOIKNT
paboTaTb C nocnegHNM
OEeNCTBUTENbHLIM HabopoMm
OaHHbIX.

YcTponcTeo byneTt BbiBEAEHO
M3 3KCnyaTauuu B ciiyyae
obHapy>xeHus
HecornacoBaHHbIX OaHHBbIX,
MOSIBUBLLWXCS HE B pe3yJibTaTe
OTKJ/II0YEHUS NCTOYHMKA
MNTaHUA (3To HemcnpaBuMas
BHYTPEHHSASA ownbka).
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CamonpoBepKa B YCTPOUCTBaX

0Ob61BeKT

HacTpolika napameTpos
(ycTponcTso)

KayeCTBO UCTOYHMKA MUTAHNSA

MapgeHns nuTatoLwero
Hanps>XeHuns

BHyTpeHHUEe OaHHble
YyCTPONCTBaA (3arpy3ka namsaTwu,
BHYTPEHHWE pecypchbl U T. M.)

BaTapes

MRU4-3.6-RU-MAN

NcnonHuTenb

3awmTa HaCTPOMKMN
MapamMeTpoB NyTEM NPOBEPKMU
[OCTOBEPHOCTMU

AnnapaTHaa cxemMa
obecneynBaeT BO3MOXKHOCTb
NCNoJsib30BaTb YCTPOWCTBO,
TOJIbKO €CJ/IN UCTOYHUK TOKa
HaxoOWUTCH B AMana3oHe,
YKa3aHHOM B TEXHNYECKUX
XapaKTepucTuKax.

KpaTKOoCpo4yHble nageHus
MUTaKLLLEro Hanps>XeHns
obHapy>XnBatoTCa 1 B
60/IbLLUNHCTBE C/ly4aeB MOTyT
npeonosieBaTbCA C
NPUMeHeHNEeM
WHTEerpmpoBaHHoro bydepa B
obopynoBaHUMN NCTOYHMKA
TOKa.

9T1oT bydhep Takxe no3esonaeT
MPeKpaTUTb NOCTOSAHHbIE
npoueaypbl 3aNMcx AaHHbIX.

BHyTpeHHUn Moayb
KOHTPOJIMPYET MCMOb30BaHMe
CUCTEMDI.

CocTosiHMe baTapewn
OTCJ/IEXXMBAETCH NOCTOSHHO.

[MpnmevaHune. baTapes CayXxuT

ansa 6ydepunsaumnm gaHHbIX
4YacoB (YacoB peasibHOro

MRU4

9 CamoamnarHoCcTuKa

IJencTBme npu obHapy>XeHuu
npoo6nembl

HeponycTnmyto KoHUrypaumio
napaMeTpoB MOXXHO BbIABUTbL C
MOMOLLLbIO MPOBEPKN
DOCTOBEPHOCTN.

BbiiBN€HHbIE HEAOMYCTUMBbIE
3HaYeHnsa oTMeYvalTCs
BOMPOCUTENIbHBIM 3HAKOM.
MoaopobHas nHpopMaL s
npuBOOMTCS B rlaBe O
HaCTpOMKe NapaMeTpoB.

Ecnn nuTatowee Hanps>xeHne
CJ/INLLIKOM HU3KOEe, YCTPONCTBO
He ByneT 3anyLweHo nnbo
6yneT COOTBETCTBYIOLLUM
obpasom BbIBEAEHO 13
aKCMyaTauum.

Monoysnb KOHTpONSA
NCNoJIb30BaHUA cuctembl bypeTt
obHapyXunBaTb
noBTopsoLLMecs
KpaTKOCPOYHblE NageHns
MUTaloLWEero Hanpsi>XeHus.

Monoysnb KOHTpONSA
NCMOJIb30BaHUA CUCTEMbI B
CclyyYae HeEMCNpPaBMMOM OLLMOKM
WHULMNPYET nepesarpysky
yCcTponcTtea. B cnyyvae
He3HauynTesNbHbIX cboeB
CUCTeMHbIN cBeToAMnon byneTr
MUraTb MOMNEPEMEHHO KPaCHbIM
M 3eJieHbIM LBeTaMm (CM.
PYKOBOACTBO 0 OT/1a4Ke).

Mpobnema byneTt
3aperncTpmpoBaHa Kak
cucTeMHoe cooblLueHme.

Mpwn HU3KOM YpOBHEe 3apsana
baTapen CUCTEMHBbIN
cesetoamnon bypneT MmuraTb
rnonepeMeHHoO KpacHbIM
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9 CamoaunarHoCcTuKa

CamonpoBepKa B YCTPOUCTBaX

0Ob61BeKT

CocTosiHMe obMeHa AaHHbIMU
ycTponcTtsea (SCADA)

306

NcnonHuTenb

BpemeHn). OTka3 baTapen He
OKa3blBaeT HMKAKOIro BANSHUS
Ha (hYHKLMNOHAJIbHOCTb
ycTponcTBa. EAMHCTBEHHas ee
pyHKUMa — Bycdhepusauns
4acoB Ha BpeMs4, Korga
yCTponcTBo obecTo4eHo.

CnpoeKTUPOBaHHLIN "
AKTUBMPOBAHHLIN MOLOY /b
SCADA KOHTpoOIMpyeT ero
noaKJto4eHne K riaaBHON
cucteme obMeHa OaHHbIMN.

MRU4

IJencTBme npu obHapy>XeHuu
npoo6nembl

3eJIeHbIM LiBETaMu (CM.
PYKOBOACTBO 10 0T/1aAKe).

Hann4yne akTnBHOro obmMeHa
OAHHbIMWU C FTAaBHOW CUCTEMON
MO>XHO MPOBEPUTb B MEHIO
[PaboTa / OTObBparkeHne
cocTosaHus / Scadal.

Ons Toro 4TobHkI
KOHTPOJIMPOBAThL 3TO
COCTOSIHMUE, MOXKHO Ha3Ha4YnUTb
ero cBeToanogHomy
MHOUKaTopy U (1nn)
BbIXOOHOMY pene.

Onga nonyyvyeHnsa nogpobHonm
MHPOPMaL N O COCTOSAHUN
obmeHa pgaHHbIMU GOOSE cM.
rnaBy L=> «IEC 61850».
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9.1

9 CamopumarHocTuKka
9.1 3anyck (nepe3arpy3ka) yCTpoOMUCTBa
3anyck (nepesarpyska) ycTpoucTsa
Mepe3arpy3ka yCTPOWCTBa BbINOJIHAETCS B CeAyoLWnX CUTYaUunsx...
¢ OHO NOAKJI0YEHO K nMATaroLWweMy Harnpsa>XeHuio.
e MMonb3oBaTeNb MHULUUMPYET (HAMEPEHHO) Nepe3anyck yCTPONCTBa.

* BbinosiHseTcs c6pocC YCTPOMCTBA C BOCCTAHOBJIEHMEM 3aBOACKUX HACTPOEK MO
YMOI4aHMIO.

e [pn BHYTpPEeHHEN CaMognarHoCTUKe yCTPONCTBa 06Hapy XMBaeTCs HeyCcTpaHUMas
ownbKa.

Kaxxabin nepe3anyck yctporctea MRU4 mkcmpyeTcs Kak oTAesibHasa 3anucb B XXypHane
camogmarHocTuky (cM. > «CoobLieHns o camogmarHoCTrKe»). Hanpumep:

UHdo
2018-07-26 09:44:29
N2 3anucu 2
SI8 Device Restart
Ben_ 1

HPT_ZBQ

Puc. 79: MNpumep coobLyeHns o iepesarpyske.

MpuymnHa 3anycka nnam nepesarpyskn ycTponctea otobparkaeTca B UMdpoBOM BUaE B
CTpoke «Ben_». 3HayeHne «1» B NpuBeAEHHOM NpuUMepe CBMAETENIbCTBYET, 4TO 3anyckK
Ob171 006bIYHbIA. MONHBIA CMUCOK 3HAaYeHWM CM. B Tabnnue Huxe.

MpuryYnHa Takxe HPUKCUPYETCH B XXypHasie perncTtpatopa cobbiTnii (cobbiTne —
Sys.Restart).

Kopabl 3anycka ycTpoucTBa

1.

OObI4YHbIA 3anycK

3aI'IyCK rnocsie 06bIYHOFO OTKJIIOYEHNSA MNTAIOLLETO Hanpsa>xeHus.

MNepes3arpy3ska onepaTopom

Mepe3arpy3ka yCTPOMNCTBA, 3anyLeHHas onepaTopom Yyepe3 NYM nnu Smart view.

MNepe3arpy3ka cpencreamm obuiero cbpoca

ABTOMaTUYeCKas nepesarpyska, Korja BOCCTaHaBMBAOTCA 3aBOACKME HAaCTPONKM
YCTPONCTBaA MO YMOJIHaHMIO.

-- (ycTapen)

MRU4-3.6-RU-MAN MRU4 307



9 CamoamarHocTuka
9.1 3anyck (nepe3arpy3ka) ycTpoucTBa

Kopnbl 3anycka ycTpoMcTBa
5. -- (ycTapen)
6. HensBecCTHbIN UCTOYHUK OLUUOKM

Mepe3sarpyska 13-3a HEN3BECTHOr0 UCTOYHNKA OLLINGKMN.

7. MpuHyauTensHas nepesarpyska (MHULMMPOBAHHAA FNMaBHbIM NPOLLECCOPOM)

[ NaBHbIA NPOLECCOopP BbIABMUI HEAOMYCTUMbIE YCJIOBUS N AaHHbIE.

8. MpeBbilLEeHO NpepesibHOEe BpeMAa LUKJa 3aliUuThbl

Heo>XxnpaHHoe npepbiBaHVe LUKIIA 3aLUNThbI.

9. MpuHyauTensHaa nepe3arpy3ka (MHULMMPOBaAHHAA UM(PPOBLIM CUTHAJIbHBIM
npou,eccopom)

LInchpoBOI CUrHAJIbHBIN MPOLIECCOP BbISBM HEAOMYCTMMbIE YC/IOBUS U AaHHbIE.

10. MpeBbileHO NpepesibHoe BpeMs 06paboTkm nsamMepeHHbIX 3HAa4YeHUM!

HeoxxnpgaHHoe nNpepbiBaHNE LMKINYECKOM 06paboTKN N3MEPEHHbIX 3HAYEHUNA.

11. MapeHus nuTaloWwiero Hanps>xeHusa

Mepe3arpy3ka nocse KPaTKOBPEMEHHOr0 NageHNs UK OTKJIIOYEHUS NMUTAKOLWErO
HaMps>KeHus.

12. HeponycTtuMmoe obOpalwieHue K naMmaTu

Mepe3arpyska nocse HeJonyCcTUMOro obpalleHmns K naMsaTu.
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9.2

9 CamoamnarHocTuka

9.2 CoobleHns o caMognarHocTuke

CooOweHuna o camoamarHocTuke

B meHto [PaboTa / CamoaunarHocTuka / CoobeHmns] MoXXHO NoayYMTb AOCTYM K CMUCKY
CcoobLEeHNN 0 CaMOANarHOCTUKe. PekoMeHOyeTCs NpocMaTpmMBaTb ero nNpu
BO3HUKHOBEHUN NpobneM, MMeLLUX NMPSAMOEe OTHOLLEHME K ycTponcTey MRU4.

B xone camoamarHoCTUKKN cobrpatoTcsi pasHble COobLLEeHNS, CBA3aHHbIE C
6e3onacHoCTbIO (Hanpumep, 0 BBOAE HEBEPHOrO MapoJis), a Takxe cooblleHmns o
BHYTpPeHHeM cocTossHuM MRU4, npenynpexxaeHusa 1 onoselleHns o6 oimbkax.

Bce Tunbl coobuweHnin, KoTopblie MOryT nonacTb B MeHto [CoobweHuns], nogpobHo
OMNMCbLIBAOTCA B OTAE/IbHOM OOKYMeHTe, «PykoBoacTse o otaagke HighPROTEC»
(HPT-3.6-RU-TSG).

Ha naHenn NYM ycTponctea MRU4 nmetloTcs orpaHnyeHns rno Tuny otobparkaemMbix
OaHHbIX, MO3TOMY CO0bLLIEeHNSA B CMNCKE NPUBOAATCS HE LEJIMKOM, @ B COKPaLLEHHOMN
dopme. YTobbl NpocMoTpeTb NOoAPOOHY NHGOPMaLUUIo, BbibepnTe Hy>XHOe coobLieHmne ¢
MOMOLLIbIO MPOrpaMMHbIX KNaBULl «A» (BBEPX) U «¥» (BHM3) U HaxmunTe «p-» (Beoa). C
MOMOLLbIO NPOrPaMMHON KNaBuULLIK «X» (yAannTb) MOXKHO yaalnTb TeKkyllee cooblieHne
M BCe npegliecTsytowme.

CooOLwieHus Undo

SI8 N2 3anucu 6
Si6 Sli4 Inval Password
3 MpepynpexaeHue IncorSW4 Ben_ 1
2 NHdo SI8
1 Undo Si17

HPT_ZBS

Puc. 80: MNpumep oTobpa>keHns coobLyeHni 0 camMoanarHOCTUKE.

Papom ¢ KaxxabiM coobuieHmnem oTobparkaeTca noeHTugukaTop (Hanpumep, «SI8
Mepe3sanyck ycTponcTBa» nnn «S14 HesepHbIn Napofb»), KOTOPbIN obneryaeT Nomck
MHopMaL KN B pyKOBOACTBE o oT/1agKe. WaeHTudrKaTopbl BCerga Ha4ynHarTCs C
BYKBbl «S», 3a KOTOpOW cnepyeT bykBa «I» (MHopMaums), «W» (NpeaynpexxaeHne) um
«E» (owwnbka).

OnuncaHwne

* E 3HaunT «owmnbKa», 4TO yKa3blBaeT Ha cepbe3Hble NpobsieMbl. PekoMeHayeTCs
HaNTU cooblleHne B pyKOBOACTBE M0 OT/1aAKe.

¢ W 3HauunT «npeaynpexaeHune». NMonb3oBaTento cnegyet 06paTnTb BHUMaHME. ITO
MoXeT bbITb Npobnema, Tpebytlowasa peweHns, Nam NPocTo MHpopmauma — Bce
3aBUCUT OT NpunoxeHusa. Hanpmnmep, coobieHne «SW4 CUHXPOHU3aLNA BPEMEHWN»,
rMoKasaHHOe HUXXe, CUrHanm3npyeT o cboe (Mo KpalHen mepe, BPEMEHHOM)
BHELHEro CUrHaja CMHXpoHu3aumn BpemMeHun. B 601bLLUMHCTBE NPOMbILLIIEHHbIX
MPUNOXKEHN BPEMEHHAA CUHXPOHMN3aLMNA CUCTEMbI UFPAET 0YEHb Ba)KHYIO POJib,
MosToMy AaHHOe coobuieHne TpebyeT BHMMaHUSA. 3aTO B CMTyauumn, Korga
MoJsib30BaTe/lb CO3HATENbHO OTKJ/0YN1 BHELLHIO CUHXPOHWU3aLMI0, OHO
OKa3blBaeTCsa CoBepLUEHHO BecnonesHbiM.
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9 CaMmoamarHocTumKa
9.3 CnCTeMHbI XXypHan

e 1 3Ha4YUT «nHopMaLma». aHHbIe CO0OLLEHNS MOTYT BbITb MONE3HbI NPU
heTanbHOM aHanuse npobsembl. B LenoM MMeT YNCTO NHPOPMATUBHbLIN XapaKTep
M He CoobLLalT HU O 4YeM, 4TO BAMSAeT Ha paboTy MRU4.

MpocmaTpmBaTh coobLeHna 0 caMmoanarHocTuke ynobHee He Ha naHenu U4YM, a B MO
Smart view (CM. npyMep HUXXe), NOCKOJIbKY TaM BCe OHM 0TobpaXkaloTCca B O4HOM
ANanoroBoM okHe. KpoMe TOro, Ha naHeau UHCTPYMEHTOB 3TOM0 OKHa eCTb KHOMKMN

DIAI@], nossonsiowme oThUNLTPOBATE COOBLLEHMS MO CTEMEHN CEPLE3HOCTH. MOXKHO,
HanpuMep, CKPbITb BC& MHMOPMALMOHHbIE COOBLLIEHNA N OCTABUTL TOJIbKO
«NpeanynpexneHuns» n «omnbKn».

TakXKe uMmeeTcsa KHOMKa yaaneHus B, BoiNosHALWAA TY XKe PYHKLMIO, 4TO U KHOMKa «X»
Ha naHenn N4YM. OHa no3BonsSeT yaanuTb BbibpaHHOe coobuieHne 1 Bce
npeglwecTeytoLime.

4 N\
[ Coopuerus =)
E |0Ae]| 5 |
Type Record No. Date of Record | Message Value
@ Information 4 27.07.2018 1... SI6 Settings Changed 1
A\ MpepynpexaeHy... 3 27.07.2018 0... SW4 Time Sync Not OK
@ Information 2 27.07.2018 0... SI8 Device Restart 1 .
@ Information 1 27.07.2018 0... SI7 Firmware Update 1 E

ObpaTuTe BHMUMaHWeE, YTO yAa/INTb OTAE/IbHOE CO0bLIEHNE HEBO3MOXKHO HU Ha MaHenu
N4YM, Hu B Smart view. YaansiioTca Bcerga Bce cooblleHns BrjoTb A0 BbIBpaHHOro.

9.3

310

CUCTEeMHbIN XXypHan

MO>KHO HaCTPOUTb Nepenayy HOBbIX CO0bLLEeHUit 0 camoanarHocTuke (l=> «CoobeHus
0 CaMOOMNarHOCTMKE») Ha KOHKpPeTHble BbligeneHHble cepBepbl. OHa bygeT
OCYLLEeCTBAATLCA aBTOMATUYECKN. ITO MO3BOAAET UMETb OAUH LEHTpPasbHbIA XXYpPHan, B
KOTOpbIN HanpaBasTca Bce coobuieHnsa co Bcex ycTponcts HighPROTEC. Bam He
npuaeTcsa cneymasbHO NOAKAYaTbCA Yepes Smart view K KaXXaoMy YCTPONCTBY TOJIbKO
paau Toro, 4Tobbl cobpaTb AaHHbLIE.

Ons nepenaymn coobLieHNIA NCNONb3YETCSA NPOTOKON cBA3M Syslog. 3To npocTon,
CTaHOapTHbIA ceTeBon NpoTokosa UDP/IP onsa nepenayn TeKCTOBbIX COObLLEHWNIA

MaKcuMasbHOW gnnHon 1024 6ant Ha UDP-nopT 514 (HomMep nopTa Ha ycTponctee MRU4
MO>XHO HaCTPOUTD).

Ha cepBepe ans npuHaTmMsa coobleHnn gosmkeH 6biTb 3anyuweH syslog daemon. Habop
OOCTYMHbIX NHCTPYMEHTOB OJ18 MPOBEPKN N NPOCMOTPa COOOLLEHWA 3aBUCUT OT
HaCTpPoOEK KoMMbloTepa.

Ha ycTpoinctee MRU4 cdhyHKUKMA Syslog no ymonyaHuo HeakTuUBHa. YTobbl ncnonb3oBaThb
ee, CHavasna aKkTUuBMpynTe:

* [Mnanunp_ycTp_] «CUCTEMHBIV XXYpPHas . PEXX » = «aKT_»

3aTem HeobxoaomMMo ByaeT BKAOYNTbL MPOTOKOS CUCTEMHBIN )XYPHas, UCMOJb3yS
cnepyooLlunn napaMeTp:

* [Map_ycTp_/ be3onacHocTb / CUCTEMHBIN XYpPHan] «DyHKUNSA» = «aKT_».
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9 CamoamarHocTuka

9.3 CUCTEMHbIN XKypHan

HakoHel, Hy>XHO byneT yka3aTb agpec IP(v4) n Homep nopTa cepBepa, 4TobbI 3a4aTb
ansa ycrtponctea MRU4 agpec onsa otnpaBku coobuieHnn.

* [Map_ycTp_Ana napameTtpa / bezonacHOCTb / CUCTEMHbIN XXypHan] «Homep IP-
rnopTa» cnepyeT HaCTPOUTb NpaBUbHbLIM HOMeEp NopTa.

Ecnn cBA3b cepBepa oCyLLeCcTBNAETCA Yepes3 CTaH4APTHbINA MOPT, MOXKHO NMPOCTO
OCTaBUTb NopT 514, 3a4aHHbIN N0 YMOJIHaHUIO.

e [MNap_ycTp_/ be3sonacHocTb / CNCTeMHbIN XXypHan] «IP-aapec, 4acTtbl» ... «IP-
agpec, 4acTb4» — C MOMOLLbIO 3TUX YeTblpex napameTpoB 3agaeTcs IP-agpec
cepBepa, TO eCTb KaXXAbl NapaMeTp npeactasnsaeT cobon uenoe 4ucno ot 0 8o
255.
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9 CaMmoamarHocTuKa
9.4 YCTPOWCTBO BbIBEAEHO U3 3KCMJlyaTauum («YCTPONCTBO OCTAaHOBJIEHO»)

9.4 YCTPOUCTBO BbiBEeAEHO U3 3KCcnayaTauum («YCTPOUCTBO
OCTaHOBJIEHO>)

3alWmMTHOE YCTPONCTBO ByieT BbIBEAEHO U3 3KCMJlyaTalumn, ecin ecTb HeonpeaeeHHoe
COCTOSIHME, KOTOPOE HEBO3MOXXHO CHSITb MOCJ/Ie Tpex nepesarpy3ok.

B 3TOM COCTOAHUM CUCTEMHLIA CBETOANOAHBLIA MHAMKATOP ByAeT ropeTb Wian MuraTb
KpacHbIM. Ha gncnnee otobpa3ntcsa coobuieHmne «YCTPOMCTBO OCTaHOBNEHO» U 6-
3HaYHbIN KO A ownbkn, Hanpumep, E01487.

Mo>keT oKa3aTbCsl, 4TO cneumanncTam rno o6cay>XKMBaHUKO JOCTYMNHA AOMNOAHUTEsNbHANA
nHgopmaums 06 owmnbkax. Takaa nHopMaLms NO3BOJISIET CreunanmcTam no
06CNy>XNBaHWUIO BbINOAHATbL AOMONHUTENbHbIA aHaNN3 U ANArHOCTUKY.

B Takom cnyyae obpaTuTech K cneumnannctam komnaHmum Woodward no obcny>KmBaHuto u
coobwmnTe UM Ko oLnbKu.

JononHnTenbHble cBeaeHns o6 YCTPaHEHUN HeI/ICFIpaBHOCTeI7I CM. B OTAEJIbHOM
L0OKYMeHTe PykoBOoACTBO Mo oT/1agKe.
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10 BBopg B aKkcnyaTauuio

[

0 BBopa B 3KcnJsiyaTauuio

Mepen HavyanoM paboThl Ha OTKPLITOM pacnpeaenuTesibHOM WNTe Heobxoamnmo
MOJSIHOCTbIO OTKJIIOYMTb NUTaHWE OT WUTa U CobNoCTU cnepytolme 5 npaBui TEXHUKN
6e3onacHoCTK: ,

OMNACHOCTb!

[MpaBunna TeXHUKN 6e3onacHocCTN:

* OTKNO4YNTE YCTPONCTBO OT UCTOYHMKA NUTAHUSA

* Obe3onacbTe YCTPONCTBO OT CJIyHalHOro BKJIIOYEHUNS

* Y6eomTtechb, 4TO YCTPONCTBO OTKJ/IIOHEHO

* 3a3eMaunTe 1 3aKopoTuUTe BCe (ha3bl

* 3aKpoKnTe BCE NOAKJOYEHHbLIE K JIEKTPOMUTAHNIO Y3Jbl

OMNACHOCTb!

Bo BpeMs paboThbl kKaTeropnyeckn 3anpeLlaeTcs pa3MblkaTb Liernb BTOPUYHONM 0OMOTKM
TpaHchopMaTopa ToKa. MiMmeloLieecs B yCTPOMCTBE BbICOKOE Hanps>KeHne aBnseTcs
OMNacHbLIM A1 XXU3HN.

da>ke ecnu BcrioMoraTtesibHoe Harnpsa>XxeHne OoTKJIYeHO, Ha COeAUHNTEJIbHbIX
I'IpI/ICl'IOCO6J'IeHI/IﬂX MOXET COXPaHATbCA OrNMaCcHOE Harpa>XeHune.

Heobxoaumo cTporo cobnogaTe BCe MECTHbIE, HaLWOHallbHble U MeXXAYHapoaHble
HOPMaTMBbI U NpPaBuJIa No TeEXHUKe 6e3onacHOCTK Npu paboTe € anekTpoobopyaoBaHNEM
(VDE, EN, DIN, IEC).

MNepen nepeoHavabHbIM MOAKIIOYEHMEM YCTPOMCTBA K UCTOYHUKY HaMps>XeHns
Heobxoaumo ybeanTbcs B crienyroLlem:

* YCTPOMCTBO 3a3eMJIeHO HagJsexalmnm obpasom

* Heob6X0AMMO NPOBEPUTHL BCE CUTHaJIbHbIE Lienu;

* HeobxoAVMO NPOBEPUTHL BCE LLenu yrnpaBiieHns;

* Heob6xoAVMO NPOBEPUTL NPOBOAKY TpaHchopMaTopa;

* TpaHchopMaToOp TOKa paccYnTaH Ha HOMUHaJIbHbLIA TOK HadJiexallero 3Ha4yeHuns

* Harpy3ka TpaHchopMaTopa Hanps>XeHuUs UMeeT HadJsiexxallee 3Ha4yeHne

* pabo4ne ycnoBmsa A0JIKHbI COOTBETCTBOBATb TEXHUYECKNM AAHHbIM;

* rMpoBepbTe HOMUHaN N paboTy NpegoxpaHuTenen TT;

* Bce undpoBblie BXoObl MOAKIIOYEHbBI NMPaBUJIBHO

* [TONAPHOCTb N BEIMYMHA BXOOHOIM0 HaNps>XeHUs yCTaHOoBJ1eHbl NPaBUJIbHO

* MPoBepPbTE NPaBUIbLHOCTb NOAKJ/OYEHNS aHaN0roBbIX BXOA0B N BbIXOA0B;

MRU4-3.6-RU-MAN MRU4 313



10 Beopg B akcnyaTauuto
10.1 Beof B 3KCrlyaTauuo/nposepka 3aLlunThbl

JonycTnMble OTKJIOHEHUA BeJIUYUNH N3MEepPEeHUs n HaCTpOVIKVI yCTpOIZCTBa COOTBETCTBYIOT
YCTaHOBJIEHHbLIM O0OMYyCKaM, NMorpewHoCTdaM n TeXHMH4eCKNM OaHHbIM.

10.1 BBop B 3kcnnyaTauuio/nposepkKa 3alliuThbl

BBopA B 3KCNJlyaTaLMio 1 NPOBEPKaA 3aLLUTbl AOJIKHbLI MPON3BOANTLCSA TOSIbLKO
KBa/IM(PUUNPOBaHHbLIM NEPCOHANOM, AoNyLEeHHLIM K paboTam nogobHoro poaa. Mepepq,
BBOZOM YCTPOMCTBA B 3KCMyaTaLmMio HeobxoaMMO TLlaTelbHO 03HAKOMUTbLCS CO BCEN
HeobxoaAnMonm OOKyMeHTaLnen.

>

Mpu NpoBeAeHNN NPOBEPKUN BCEX (PYHKLMIA 3alMTbl HEOHXOANMO NPOBEPUTL
cnenytoulee:

>

Bce nn curHanbl/coobLieHns reHepupyoTCs CBOEBPEMEHHO.

* [paBuabHO N1 paboTatoT BCe obLme pyHKLUM BIOKMPOBOK, KOTOPbLIE 3a4atloTCsA
napamMmeTpamu.

* paBuabHO N1 paboTaloT BCe BpeMeHHble hyHKLNM BTIOKMPOBOK (Yepe3 LngpoBble
BXO/Zbl), KOTOpbIE 3a4al0TCA NapaMmeTpamMu.

e [1ns NnpoBepKN paboTbl CBETOANOLAHBIX UHOUKATOPOB N PYHKLMIA pesie UM
HeobXo0ANMO COMOCTaBUTbL COOTBETCTBYIOLME aBapUAHbIE CUFHaJbl U DYHKLNK
OTKJIIOYEHNSA COOTBETCTBYHIOLLUNX 3aLNTHBLIX DYHKLWA U SN1EMEHTOB. T NPOBEPKM
Heobxoammo npoBecTn Npu paboTatowem obopyaoBaHUN.

MNpoBepbTe BCE BPEMEHHblEe BOKNPOBKY (Yepe3 LNdpoBbie BXOAbI):

[ns npenoTBpalleHns HeNoslagoK Heob6XoaAnMO NPoOBEPUTL BCe BIOKNPOBKIN, KOTOPbIE
OTHOCATCSH K CpabaTbiBaHUIO NN OTKJIIOYEHUIO (PYHKLUNM 3aLLUNTLI. 9Ta NPOBEPKA MOXKET
ObiTb AOCTATOYHO CJIOXKHOW 1M MO3TOMY A0JI>KHA NPOBOAMUTLCS TEM XKEe NepCoHaNoM,
KOTOPbIN 3aHMMaNCA pa3paboTKOM KOHLEMNUNM 3aLlUNThI.

OCTOPOXXHO!

HeobxoAnMo NpoBepnTb BCE OCHOBHbIE HIOKMPOBKN OTKJIIOYEHMS:

Heobxoanmo npoBeCTN NPOBEPKY BCEX OCHOBHbIX 6)'IOKVIDOBOK OTKJIIOYEHNA.

w
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10 BBopg B aKkcnyaTauuto

10.2 BbiBOA M3 3KCMJlyaTauum — OTKJOHEHNE pere

[Mepen nepBbIM 3aMyCKOM 3aLLUTHOrO yCTpOIZCTBa Heobxoonmo npoBeCcT BTOPUYHYIO
NMPOBEPKY BCEX NHTEPBaJIOB BPEMEHWN OTKJTIOHYEHNA U MNMapaMeTpPOB N3 CNMMNCKa HaCTpPOeEK.
Bce onncaHunsa (pyHKLI,I/IVI, NMnapaMeTpoB, BXOOOB N BbIXOOO0B, KOTOPblIE HE COOTBETCTBYIOT
cxeme pa60Tb| yCTpOIZCTBa, OOJKHbI BbITb MPOUrHOPUMPOBaAHHLI.

10.2 BbiBOA M3 3KCNJlyaTauuu — OTKJIIOYEeHue pene

YbepunTech, YTO YCTaHOB/IEHO pe3epBHOE YCTPOMCTBO. EC/n Bbl HE yBEpEHbI B
nocneacTBUSX AEMOHTaXKa YCTPONCTBA, NMpekpaTuTe AeMoHTaxk! He HaunHanTe ero.

f BHuMaHue! leMoHTaXxk pene BreyeT 3a cobon npekpalieHne paboTbl QYHKLNNA 3aLLUUTHI.

MNepepn Ha4asioM geMOHTaxka onoBecTuTe cucrtemy SCADA.
OTKOYNTE NMUTaHWE YCTPOMNCTBA.
Y6enutech, YTO KOPNYC YCTPONCTBA OTKJIIOYEH OT SNEKTPONUTAHUA U HA BHYTPEHHUX

Y3/1aX OTCYTCTBYET OfNnacHoOe OJ1A XU3HWN HalnpsaxXeHune.

OTKNUYNTE Kabenn oT pa3bEMOB Ha 3aJiHEN NMAHENN YCTPOMCTBA. 3anpeLlaeTcs TAHYTb
3a WHYP — AepXXUTechb 3a BUAKY! ECin rHe3mo 3akMHWIO, BOCMOJIb3YyNTECh OTBEPTKOMN.

3akpenuTe Kabenn 1 pasbeMbl B KOpryce YCTPOMCTBA Npu NoMoLmM KabesibHbIX 3a>XMMOB
Takum obpa3oM, 4Tobbl MPenoTBPATUTL CIyHallHOE 3N1eKTPUYECKOe COeAIUHEHNE.

Yoep>xnuBanmTe yCTPOMCTBO Crepeamn rnpu BbIBUHYNBAHUN KPEMEXHbIX FaEK.
AKKYpaTHOW ygananTe yCTPONCTBO N3 Kopnyca.

Ecnm 3To nam aHanormyHoe yCTponCcTBO B KOPMYyC yCTaHABAMBATbCA He ByeT, 3akponTe
OTBEpCTME B ABEPLIE KOPMYyCa KPbILLKOW UAN NMOCTOSAHHOW NaHesblo.

3aKkponTe Kopnyc.
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10 Beop B aKCnJyaTauuio
10.3 NMopaep>xka 06CNyXMBaHWA 1 BBOAA B IKCMyaTaumto

10.3 Moppep>xka obcny>xuBaHMa M BBOAA B dKCNJlyaTaumio

B cepBUCHOM MeHI0 pasiMyHble YHKLUMN NoaaepxmeatoT ob6cnyxmnsaHne n BBoa
YCTPONCTBa B 3KCMJyaTauuto.

10.3.1 OOLwiue noJsio>KeHus

B meHto [CepBuc / O6wmnin] MoXXHO MHULUMWUPOBATL Nepesarpy3ky yCTPONCTBaA.

O CON «Cnctema OK» («paboTaeT») ropuT 3eneHbIM, ecin nocne dasbl 3arpyskm (L=> «12
9Tan 3arpy3kun») pyHKUMKM 3awmnThl ycTponctBa MRU4 paboTatoT. B ntobom nHom cnyvae
cnepnyeT 06paTUTLCS K PYKOBOACTBY MO OT/1aAKE.

10.3.2 TlocnepoBaTenbHOCTb hpas

B meHio [PaboTa / OTobparkeHue cocTosaHus / KoHTposb / Yepen  das] nmetotcs
CUrHanbl, yKasbliBawoLme, OTANYaeTCa M nocsaenoBaTesibHOCTb ha3, pacCyMTaHHas
YCTPONCTBOM, OT 3Ha4YE€HMS NapamMeTpa, HaCcTPoeHHOro B MeHto [Cuctlap / Obuime
HacTponku] »Yepes_ ¢pasz«. NoppobHee cM. B pazpene =~ «KoHTposb
rnocsiegoBaTeslbHOCTU ha3».

10.3.3 T[lpuHyaMTesibHasA HaCTPOMUKA BbIXOAHbIX KOHTAKTOB pese

rpynnbl cbopkm». MapamMeTpbl, UX 3HAYEHUA MO YMOJIHAHUIO U AMana30Hbl 3HAYEHWIA

' CBefeHuns 06 UMEILLUXCA peneiiHbiX BbIxogax cM. B pasgene => «0630p cnotos —
MOX>XHO HATWU B CMPaBOYHOM PYKOBOICTBE.

anHHMﬂ paGorbl U OCHOBHbIe obnacTu npuMeHeHns

ONACHOCTb!

Mocne BbinosHeHNA obcnyxmnsaHusa CJIEAYET OBECIMEYNTD, 4Tobbl BbIXOAHbIE KOHTAKThI
pene paboTann B HOpMaJZIbHOM pexxmume. Ecnm BbIXoQHbIE KOHTAKThI pesie He byayT
paboTaTb OO/KHLIM 06pa3oM, 3awmnTHoe ycTponcTtBo HE CMOXET obecneynBaThb
3aLUmnTy.

Ona BBoga B aKCnJyaTauuio nan TEXHNYECKOro OGCJ’Iy)KI/IBaHVIFI MO>XHO NPUHYOUTEJIbHO
HaCTPOUTb BbIXOAHbIE KOHTAKTbI pene.

B naHHOM pexunme [Cepsuc / Pexxum TecTa (3awy 3anp) / BP MpuH / PenBbix Pa3 Xx]
MO>XHO MPUHYANTENbHO HAaCTPOUTb BbIXOAHbIE KOHTAKThI pene:

* Ha NOCTOSAHHO OCHOBE UJN

* C UCrnosib30BaHMEM TanMayTa.
Ecnn ncnonb3lyeTtcs TanmayT, «NPUHYANTENbHOE COCTOSAHME» ByAeT COXpaHATbLCS,
TOJIbLKO NMoKa paboTaeT OaHHbINM Tanmep. Mo ero uctevyeHnn pene bynet paboTtaTtb B

HOpMaJibHOM pexxume. Ecnm ncnonbsyertcs MOCTOSAHHbIN pPeXum, «npnHyanTenbHoe
cocToAHne» 6yp,eT COXPaHATbLCA NMOCTOAHHO.
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10 BBopg B aKkCnyaTauuto
10.3 NMopopep>xka obcny>xmBaHUa 1 BBOAA B SKCMJyaTaLuio

LOCTyrnHO 2 BapuaHTa.
e [pMHYAUTENIbHasa HAaCTpoOMKa oAHOro pene «BP MpuHx».

* [pnHyanTenbHasa HacTpoOMKa Lenon rpynnbl BbIXOAHbIX KOHTAKTOB pene «Bce Bbix
[MpuH».

MpuHyanTenbHasa yCcTaHOBKa uesnon rpynnbl nMeeT npenmyLecTBo Nno cpaBHeEHUIO C
I'IpI/IHy,D,I/ITEJ'IbHOIZ yCTaHOBKOI7I BbIXOOHbIX KOHTAKTOB O04HOro pene!

BbixogHon KoHTaKT pesne HE BYOET pearvpoBaTb Ha NPUHYOUTENbHYIO KOMaHAY, Tak KakK
OyneT B 3TO BpeMS OTKJIHOYEH.

BbIXOOHOW KOHTaKT pene 6yp,eT pearnpoBaTb Ha NPUHYANTEJIbHYIO KOMaHAY:

e OH He OTKJII0YEH 1"

* Ecnm kK pene npumeHsieTcsa npsaMas KoMaHaa.

HeobxoQnMo NOMHUTL, YTO NPUHYAUTENbHAA YCTAHOBKA BCEX BbIXOAHbLIX KOHTAaKTOB
pene (B ogHon rpynne cbopkn) NMeeT NPemMmMyLLLEeCTBO, MO CPAaBHEHUIO C
MPUHYONTENbHOW YCTAHOBKOW BbIXOAHbIX KOHTAaKTOB OQHOr0 pese.

10.3.4 OTKNAO4YEeHMe BbIXOAHbIX KOHTAKTOB pene

CBefeHUs 06 UMEIOLLUXCA peneiiHbiX BbIxogax cM. B pasgene l=> «0630p cnotos —
rpynnbl c6opkm>». NapaMeTpbl, UX 3HAYEHMSA MO YMOJHAHUIO N AMana30Hbl 3HAYEHWNA
MO>XHO HAaNTW B CNPaBO4YHOM PYKOBOLCTBE.

MpuHunn pa6OTbl U OCHOBHble obnactu npuMeHeHns

B naHHoM pexume [CepBuc / Pexxum Tecta (3aw, 3anp) / HEI7ITP_/ PenBbix Pa3 Xx]
[O6cnyxunBaHne/Pexxum nposepkn/OTKITKOYEHNE] MOXKHO OTKAIOYNTD Lefble Fpynmnb
BbIXOOHbIX KOHTakKTOB pesie. C NOMOLLbIO AAHHOIO peXxnMa TeCTUPOBAHNA MOXKHO
npefoTBpaTUTb NepeksiioyYeHne BbIXOAHbIX KOHTAKTOB pese. ECnn BbIXOOHble KOHTaKThl
pesie OTK/4YeHbl, MOXXHO BbIMOJHATE TexHU4Yeckoe obcnyxmnsaHne 6e3 pncka
BblBEeZeHUS LiesiblX NpoLeccoB n3 paboyero pexnma.

OMNMACHOCTb!

Mo 3aBeplueHun obcny>kmpaHus CJIEAYET OBECMNEYUTL, 4Tobbl BbIXOOHbIE KOHTAKThI

pene 6611 CHOBA BKJIFOYEHbI. Ecniv oHM He 6yayT BKAOYEHbI, 3alMTHOE YCTPOWNCTBO
HE CMOXET obecne4ynBaTb 3allUTY.
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10 Beop B 3KCnJyaTauuio
10.3 NMonaep>xka 06CNyXMBaHWA 1 BBOAA B IKCMyaTaumto

B/IOKMPOBKY 30H BbIXOL0B U KOHTpOJ'IbeII7I KOHTAKT HEBO3MO>XXHO OTKJTIOHUTb.

B naHHoM pexume [Cepsuc / Pexxum TecTa (3auy 3anp) / HENTP_] oTKAO4UTL Lenble
rpynnbl BbIXOAHbIX KOHTAaKTOB pPeie MOXHO:

* Ha MOCTOSAHHOW OCHOBE NN

* C UCMOJIb30BaHNEM BPEMEHWN OXKNOAHUS.
Ecnum ncnonb3yeTcs TanMayT, «OTKJIlOYEHHOE COCTOosIHME» ByeT COXPaHSATbCS, TOJIbKO
rnoka paboTaeT AaHHbIN TanMep. Mo ero nctevyeHnn BbiXoAHbIE KOHTAKTbI pene byayT

paboTaTb B HOPMaJibHOM pe)xxmme. ECNm Ncnosib3yeTcss MOCTOSIHHbBIN PeXumM,
«OTKJIIO4YEHHOE COCTOsIHME» ByeT COXPaHSATbCS MOCTOSAHHO.

BbixoaHoM KOHTaKT penie HE 6yneT oTK/lo4YeH, NokKa:

* OH 3aMKHYT (1 elle He cbpoLleH);

* He ncTekNo BpeMs Tanmepa t-OFF-delay (BpeMsa yaep>xaHUS BbIXOAHOI0 KOHTaKTa
pene);

* HEe aKTBUPOBaAH KOHTPOJIb OTKJIKOYHEHUA,

* He noJjiyvyeHa npsamMmasa KoMmaHmga.

BbIxOOHOM KOHTAKT pesie byfeT OTK/OYEH, €C/IN OH He 3aMKHYT U:
e HeT paboTatwoulero Tanmepa t-OFF-delay (BpeMsa yaoep>xaHns BbIXOAHOMO KOHTaKTa
o pene), u
* aKTUBMPOBaAH KOHTPOJIb OTKJIFOYEHNA, un
* MOCTYyMNMWaa NpAMas KOMaHAa.
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10 BBopg B aKkCnyaTauuto

10.3 NMopopep>xka obcnyxmBaHUa 1 BBOAA B SKCMJyaTaLuto

10.3.5 YcTpouncTtBo MmopgenmpoBaHusa cboeB (reHepaTtop
nocnenoBaTesibHOCTEN)*

* = NOCTYMHOCTb 3aBMCUT OT 3aKa3aHHOro YCTPONCTBA.

[ns BBOOA B 3KCMlyaTalWo U aHan3a c60eB 3alLNUTHOE YCTPOMCTBO MOXET
MOLEeNNPOBaTb N3MEPEHHbIE 3HAYEHUS.

[Mocne HacTponkn napameTpa MnaHup_ ycTp ] «Pex_» = «NCn» MeH MoLenmpoBaHna
MO>XHO HalTn B BeTBM MeHto [CepBuc / Pexxum TecTa (3awy, 3anp) / FeH cnHyconabl].

Lmkn MopennpoBaHns COCTOUT N3 TPEX COCTOSHWUIA:
» o cbos;
e Cbon;
* CocTosiHme «[Mocne cbosa» (dasa).

Kpome 3Tux Tpex CoOCTOSAHMN, HeNnocpeacTBEHHO A0 1 nocne cbosa HabnogaroTCA
KOpOTKMe «cTagumn cbpoca» anntesnbHOCTbO NnpuMepHo 100 Mc Ka)Kgas, Korga Bce
PYHKLWN 3aWLNTblI OTKJIOYEHbI. 9TO Heobxoammo, 4Tobbl CHOBa BKJIIOYUTL BCE MOAYIN
3aWnTbl N ConyTCTBYOWME PUIbTPbI U CHOBa NpmMBeCcTU Ux B paboyee cocTosAHMeE.

[eH cuHycouabl

MpenBapuTenbHoOe MogpenupoBaHue cbos 3aKJio4nTeNbHOE

LAAAAL AN LAAAARAAN
VUVTUVUVY I

\ 4

Y

Sequencer_Z01

~100 ms o c6os Monenunp cbos Mocne cbos ~100 ms

CoCTOSHMSA 3aMMNCbIBAOTCSA C MOMOLLbIO PerMcTpaTopoB cobbiTnn N cb6oeB cneayowmnm
obpasom:

¢ 0 — HopmMmanbHasa paboTa (T. e. 6e3 moagennpoBaHus c6os)

e 1 — no cbos

2 — cbon

3 — nocne cbos

L]

4 — cbpoc/aza nHMunanmsaymnm
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10.3 NMonaep>xka 06CNyXMBaHWA 1 BBOAA B IKCMyaTaumto

B BeTBM MeHio [CepBuc / Pexxnm TecTa (3aw, 3anp) / F'eH cnHyconabl / KoHgur_ /
MHTepBasbl] MOXKHO 3a4aTb NPOLO/IKUTENBHOCTb KaXKaon dpasbl. Kpome Toro, MoOXXHo
onpenesnTb U3MEPEHHbLIE 3HaYeHNA O MOOEeNMPOBaHNSA (HanpuMmep, Hanps>XeHus,
TOKM N COOTBETCTBYIOLLME Yribl) AN KaXKA0W a3kl (1 3a3eMnieHns). MogenmposaHumne
byneT npekpalieHo, ecnu ¢a3oBbln ToK NpeBbicuT 0,1 - In. MoaennpoBaHne MOXET BbITb
BO30OHOBJIEHO Yepe3 NATb CEKYHA Mocsie NageHnsa Toka Huxke 0,1 - In.

Kpome Toro, B BeTBU MeHIo [CepBucC / Pexxum TecTa (3awy 3anp) / FeH cuHyconabl /
Mpouecc] umetoTca aea napameTpa 610KMPOBKU «BHE/IKI» n «BHBIK2». CUrHansl,
Ha3Ha4veHHble NtboMy 13 HUX, BIOKNPYIOT YCTPONCTBO MoaennpoBaHus cboes.
Hanpumep, n3 coobpa>keHuin 6€30macHOCTN MOXKHO pekoMeHAoBaTb 610KMpoBaTh
YCTPONCTBO MOAeNMpoBaHna cboes, ec/in BbiK/OYaTeb HAXOANUTCSA B 3aMKHYTOM
MOJIOXKEHUN.

Kpome Toro, MMeeTcs BO3MOXKHOCTb Ha3Ha4YnTb CUrHaN napameTpy «[1puHya 3aK/i».
3aTeM curHan npepbiBaeT haKTUYECKOE COCTOSIHME YCTPONCTBA MOOEIMPOBAHMNS
HeuncnpaBHocTen («[o cboa» nnm «Cobom») n ocyLecTBASeTCS MFHOBEHHbIN Nepexon B
cocTosHue «MNocne cbos». Mpumep TUNOBOro MPUMEHEHNSA — MPOBEPKA 3aLLUNTHOrO
YCTPONCTBa Ha CNOCOBHOCTb MPaBUJIbHO FEHEPUPOBaTb KOMaHAY pa3MblKaHUS, 4TobbI He
BCerga npuxoamnocb XaaTb CTaHAapPTHOE 3aBeplleHne CocTosAHMA «Cbon». MOXKHO
Ha3Ha4YNTb CUMHaN OTKJOYEHUA NapaMeTpy «[1puHya 3ak/1», 4Tobbl cocToaHne «COon»
3aBepLnIOCh Cpasy Mnocse Toro, Kak byaeT NpaBuMIbHO CrEHEPUPOBAH CUIHA
OTKJIIOYEHUS.

ONACHOCTb!

MepeBon YCTPONCTBA B PEXXNM MOAEIMPOBAHNSA O3HAYaeT ero BbIBOA M3 dKCMayaTaunm
Ha BpeMsA MoAeImpoBaHus. He ncnonb3ynte gaHHyo QYHKLWIO BO BPEMS 3KCMJlyaTauum
YCTPOWCTBA, €C/IN HEBO3MOXXHO rapaHTUPOBaTb Hann4dne npaBubHO paboTatowen
pe3epBHON 3aLUNTHI.

Ha BpeMs paboThbl yCTPONCTBa MOOEINPOBAHNSA CO0EB CHETHYUKN SHEPT N
OCTaHaBJINBAIOTCS.

Mogpennpyemoe Hanps>xeHune scerga bynet a3HblM HE3aBUCMMO OT TOr0, Kakowr cnocob
MOAKIOYEHNS TPAHCHOPMaTOPOB HAMPSXKEHNA MarucTpaan NCcnosb3yeTtcsa (MexxdasHbin/
3Be34a/Pa30MKHYTbIN TPEYrOJIbHUK).

BcrnencTeume BHYTPEHHUX 3aBUCMMOCTEN YacToTa MOAYsA MOAENNpoBaHmsa Ha 0,16%
BblLLIE HOMUHAJIbHOM.

XosnopnHoe MmonpnesimpoBaHue
MopenupoBaHue 6e3 OTKJIIOYEeHUA BbIKJIlOMaTens

KomaHpa oTkoyeHus («KomOTkN») BCex hpyHKUNA 3awmTbl 3abnoknpoBaHa. Bo3aMoXxHo,
(PYHKUMSA 3aLNTbI OTKJIIOYNTCS, HO KOMaHAa OTKJoYeHUsa He byneT creHepupoBaHa.
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10 BBopg B aKkcnyaTauuto

10.3 NMopopep>xka obcnyxmBaHUa 1 BBOAA B SKCMJyaTaLuto

e HacTtpouTb [CepBuc / Pexxum TecTta (3aw 3anp) / F'eH cnHyconasbl / Mpouecc] «Pex
OTKJ KMA» = «HeT KMA OTK/I»

Fopsyee MmogenupoBaHue
Pe>XxXuMm MoaoenupoBaHUs MOXXET pa3MblKaTb BblKJiloUaTesib

* HacTtpouTb [CepBuc / Pexxum TecTa (3aLy 3anp) / F'eH cnHyconabl / Mpouecc] «Pex
OTKJ1 KMA» = «C KMO OTK»

BapuaHTBI NycKa/ocTaHOBa
Py4yHoM nyck, 6e3 octaHoBa
MonHbin umkn: «Jo cbosa», «Cbon», «MNocne cbos».

¢ HactpouTb [CepBuc / Pexxnum TecTta (3aw 3anp) / F'en cnHyconasl / NMpouecc]
«lpuHy g 3aki1» = «HeT npncBoeHns»

* Ha)kaTb/Bbl3BaTb Ha 3KpaH KHOMKY npsamoro ynpasneHusa [Cepsuc / Pexxum TecTa
(3aw 3anp) / F'eH cnHycomnabl / Mpouecc] «lyck mogennp».

PYy4YHOM NyCK, OCTAaHOB C MOMOLLbIO BHELLHEro CurHasa
MpuHyOuTeNbHas yCcTaHOBKa COCTOSIHUSA «Mocne cbosi»: Kak TOJIbKO 3TOT CUrHaJl CTaHeT
NCTUHHBIM, MOAEeNNpoBaHNe cbost ByneT NpUHYANTENbHO NepeBeAeHO B PEXNM Moce

cbos.

¢ HacTtpouTtb napameTp [CepBuc / Pexxum Ttecta (3aw, 3anp) / N'eH cuHycounabl /
Mpouecc] «lMpuHy A 3aK/1» Ha HY>XXHbIA CUFHaI.

e HaXkaTb/Bbl3BaTb Ha 3KpaH KHOMKY npaMoro ynpaeneHuns [Cepsuc / Pexxum TecTa
(3aw, 3anp) / F'eH cnHyconabl / Mpouecc] «Myck moaennp».

Py4yHOM NyCcK, py4HOM OCTaHOB

Kak To/IbKO MOCTYNUT KOMaHOa oCTaHOBa, MoaenmpoBaHune cbos byaeT NpekpaLLeHo n
ycTponcteo MRU4BepHeTCS K HopMaibHoW paboTe.

e [lyCK: Kak OMncaHo BblILLE.

e OCTaHOB: Ha)KaTb/Bbl3BaTb Ha 3KPaH KHOMKY NpAMoOro yrnpasneHus [Cepsuc / Pexxmm
TecTa (3aw, 3anp) / F'eH cunyconabl / Mpouecc] «CTon mogennp».

MycK C NOMOLLbIO BHELLHEro cCurHana
Myck ycTponcTBa MoAeMpoBaHuns cb6osa oCyLLecTBASETCS C MOMOLLbIO BHELLUHEro curHana
(3a ucknoYeHnem cny4vaeB, Korga asHbii Tok npesbiwaeT 0,1 - In uam ycTponcTBo

MoaoennpoBaHMA cbos 3a6}'IOKI/IpOBaHO; TakK>XXe CM. ONncCaHune Bbille).

¢ HactpouTb napameTp [CepBuc / Pexxum TecTa (3aw, 3anp) / F'eH cuHyconabl /
Mpouecc] «Mogenvp BHeL rMycKa» Ha HY>XXHbI CUrHan.
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11 CepBuUCHOE 1 rapaHTUHOe 0b6cnyXxnBaHne

11

322

CepBUCHOE U rapaHTUHHOEe Obcny>XUBaHue

B paMKax CepBMCHOro 1 rapaHTUNHOIro 06CNy>XMBaHNA OOJIKHbI NPOBOANTLCS
cnepytoLline NpPoBepKM annapaTHoro obecnevyeHus yctponctea MRU4:

BbixogHble pene
Kaxgble 1-4 roga B 3aBUCUMOCTW OT BHELLHMX YCIOBUN.
* [lpoBepKa BbIXOAHbLIX pefie C MOMOLLbIO MeHI0 TecTupoBaHmsa [CepBuc / Pexxum TecTa

(3aww 3anp) / BP MpuH] / [Cepauc / Pexxum TecTa (3aw, 3anp) / HEUTP_], cM. pa3nen
«Mopnep>xxka 0bCcNy>xMBaHWS 1 BBOAA B SKCMJlyaTaLUIO»)

LincgppoBbie Bxonbi
Kaxgblie 1-4 roga B 3aBUCUMOCTW OT BHELUHMX YCJIOBUIN.

e MopanTte Hanps>KeHne Ha ungpoBbIe BXOObl N MPOBEpPbTE, YTO NMOSABUIICSH
COOTBeTCTBy}OU.lMIz CIrHaJl 0 COCTOAHUN.

LLTencenbHbIe pa3beMbl MoAaYN HaNPs OKeHUs1 U U3MepPeHUsT Hanps>KeHns
Kaxgble 1-4 roga B 3aBUCMMOCTM OT BHELLUHUNX YCJIOBUNA.

* [MlopanTe ucnbiTaTesibHOE HaNps>XeHNe Ha BXO4bl NU3MEPEHNSA HaMPS)KeHNa n
npoBepbTe 0TOOparkaemMble N3MepPeHHbIe 3HaYeHMs, nojlydaemble ¢ MRU4.

batapes
O6bI4HO cpok cny>xbbl 6aTapeun npesbiwaeT 10 neT. 3ameHa ocywecteaseTca Woodward.
MpumedaHne. baTapes cnyxuT ans bydepusaymm gaHHbIX YacoB (HacoOB peasibHOro
BpemeHn). OTKas 6baTapen He oka3sbiBaeT HUKAKOIO BJNAHUS Ha PYHKLMOHANbLHOCTb
ycTponcTBa. EAMHCTBEHHas ee yHKUNA — Bydepmnsanms 4acoB Ha BpeMsi, KOrga
yCTponcteo obecToyeHo.

¢ YCTPOWCTBO BbIMOJIHAET NPoBepKy BbaTapen B paMKax camogmarHoCTUKN, MO3TOMY

cneunanbHoOW NpoBepkn He TpebyeTca. MNMpu HU3KOM ypoBHe 3apsga 6aTtapen CON

CUCTEMbl MUTAaeT KpPaCHbIM/3eNeHbIM N FTEHEPUPYETCHA KOA OWNOKUN (CM.
PYKOBOACTBO o oTnagke).

KOoHTaKT caMmognarHoCTuKm
Kaxablie 1-4 roga B 3aBUCUMOCTW OT BHELUHMX YCIOBUN.
¢ BbIKNlO4YMTE BCNOMOraTebHbIN NCTOYHUK NUTaHUS YCTPOWCTBA. Mocne 3Toro

OOJIKHO ﬂpOI/I30I7ITI/I pa3MblkaHne KOHTaKT caMOAMarHOCTUKMN. CHoBa BKJItOYUTE
BCMNOMOraTesibHbIN NCTOYHUK NUTaHUS.

MexaHn4eCKNn MOHTaX ycrpoﬁcrsa Ha OABepue LUKad)a J/1IeKTPOaBTOMAaTUKHN
I'Ip|/| Ka>XaoM TeEXHUYECKOM OGCJ'Iy)KI/IBaHVII/I nianm eXxerogHo:

e [MpoBepbTe KpyTAWMA MOMeHT (1,7 Hm [15 atonm-cpyHT]), yKasaHHbIN B
cneunukaunax B rnaee «YctaHoBKa», > «Pa3MepHble YepTexun»,

KpyTawmnn MoMeHT Bcex KabesibHbIx coeguHeHnn

Mpun Ka>K4oM TeXHUYeCKOM 06CJ'Iy)KI/IBaHI/II/I nnanm exerogHo:
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11 CepBUCHOE 1 rapaHTUNHOE ob6cnyxmnBaHue

e [poBepbTe KPYTALLNA MOMEHT, YKa3aHHbIN B cneundunkaumsax B rnase «YCTaHOBKa»
(> «YcTponcTBo MRU4 — ycTaHOBKa M NOAKJ/IIOYEHME»), B KOTOPOW ONUCKLIBAtOTCA
Moaynun obopynoBaHus.

PekomeHayeTcs MPOBOAUTL NPOBEPKY CUCTEMBI 3aLLUNTLI Kaxkable 4 roaa. Mpu ycnosuu,
4YTO NpoBepka paboTocnocobHOCTU ByOeT BbIMOMHATLCA HE peXXe, YEM Yepes Kaxkable 3
rona, 3TOT MHTEpBaJsl MOXXHO ByaeT yBenM4nTb 40 6 neT.
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12 TexHun4eckme aaHHble

12 TexHu4YyeckKue gaHHblIe

' Ncnonb3ynTe TosibKO MegHble npoBoaHuMKn, 75 °C.

Kannbp npoBogHuka — AWG 14 [2,5 mm?2].

KnuMmatnyeckune ycinoBusa n yciaoBus BHeELUHeH cpeAabi

TeMnepaTypa XpaHEHUS:
Paboyasa TemnepaTypa:

JlonycTuMble cpefHerofoBbie YPOBHM
BNa)xHocTu. CpeHee 3HayeHune:

[lonycTuMas BbiCOTa YCTAHOBKW HaZl YPOBHEM
Mopsi:

OT -30°C po +70°C (oT -22°F po 158°F)
OT -20°C po +60°C (oT -4°F no 140°F)

<75% (0TH.) (B Te4yeHue 56 gHen gonyckaeTcs
OTH. BJIaX>XKHOCTb 40 95%)

<2000 ™ (6561,67 chyTa)

Mpwn ycTaHOBKe Ha BbicoTe 4000 M (13 123,35
dyTa) MmoxxeT NoTpeboBaTbCA N3MEHEHME
paboyero n ncnbiTaTeNbLHOro HaMPsXXeHns.

CTeneHb 3arpsA3HeHUsa U Knacc obopynoBaHuns

CteneHb 3arpAa3HeHnA:

Knacc obopynoBaHus:

Knacc 3awntbl EN 60529

MepenHasa naHenb NYM ¢ ynaoTHUTENbHBIM
npucrnocobneHnem

MNepenHas naHens N4YM 6e3 ynnoTHUTENBHOIO
npucnocobneHns

Pa3bembl 3agHen naHenu

MNMnaHoBbIe UCNbITAHNUA

lMpoBepka M30a4LUNN B COOTBETCTBUUN C
IEC60255-5

BcnomoraTtenbHbIN NCTOYHUK HarnpaxeHum4,
LI,VICIZ)pOBbIe BbIXOObl, BXOObl N3MeEPEHNA TOKa,
BbIXOObl CUTHaJIbHOIo peJne

Bxonbl N3MEPEHNA HaNpAXXeHNA:

Bce npoBoAHble KOMMYHUKALMOHHbIE
MHTepdencoI:
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IP54

IP50

IP20

Bce ucnbiTaHns Heob6xoaMMO NPOBOANTL OIS
Lleny 3a3eMJIeEHNS N APYrux Lenen BBoaa-
BbIBOA.

2,5 kKB (3®.)/50 Iy,

3,0 KB (3¢bcp.)/50 Ty

1,5 kB nocrT.

MRU4-3.6-RU-MAN



12 TexHNn4Yeckmne gaHHble

Kopnyc
Kopnyc B1, BbicOTa/WLInMpuUHa: 183 mm (7,205 gonma)/141,5 mm (5,571 gronma)
FnybuHa Kopnyca (BMecTe C pa3beMaMn): 208 mm (8,189 promma)
MaTepuan kopnyca: ANTIOMNHUNEBLIN 3KCTPYANPOBAHHLIN NPOPUIIb
MaTepuan nepegHen naHenu: ANIOMUHUA/hoNbra
MOHTa>KHOe MNoJIo>KeHUue: Fopn3oHTanbHOE (AoNyCcKaeTcs HakAoH +£45°

OTHOCUTENbHO ocn X)

Macca: npnbn. 2,4 kr (5,291 cdyHTa)

N3MepeHne Hanpsi>XxeHNss N OCcTaToOYHOro Hanpsi>keHus («TU»)

0,5 Nm ——
4,42 1b-in

—— 1,0 Nm
8,85 Ib-in

HPT 738

Puc. 81: 3amepuTesibHbl€ KOHTaKThI MJaTbl U3MEPEHNSI Hanpsi>xeHns «TU» ( > «TU —
N3MepUTEsIbHbIE BXOAbl HAMPSXEHNS»).

Cnepnylouwme TeXHNYECKME OaHHbIE OTHOCATCA TOJIbKO K 8-KOHTAKTHbIM (60/1bLLINM)
pa3beMaM U3MepPeHNs HanpsKeHus.

HoMuHanbHoe HanpsixeHue: 60-520 B (HacTpavBaeTcs)
MakcnMasibHbIN AMana3oH N3MepPeHUA: 800 Bnep.

HopMma HenpepbIBHOM Harpy3Ku: 800 Bnep.

MNoTtpebnsaemas MOLWHOCTb: npu Vn = 100 B: S = 22 MBA

npu Vn = 110 B: S = 25 mBA
npu Vn = 230 B: S =110 mBA

npu Vn = 400 B: S = 330 mBA

Jdvnana3oH 4acToT: 50/60 Ny £10%
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12 TexHun4eckme gaHHble

Pa3sbembl: BUHTOBbLIE pa3beMbl

MonepeyHoe cevyeHne coeanHEHUI: MUH. 0,5 mm?2 (AWG 20) ... makc. 6,0 mm2 (AWG
10) c o6xMMHoM BTYyNKon nnn 6e3 Hee

N3MepeHne 4yacToTbi

HoMunHanbHaga 4YacToTa: 50 MNu/60 My,

Hanps>xkeHne nurtaHuns

BcnomMmoratenbHoe Hanpsh>xeHue: 24-270 BriocT./48-230 Bnep. (-20/+10%) =
Bpemsa 6ydepunzaunm npm cboe nogayun = 50 MC Npn MWH. BCNOMOraTesIbHOM
3/IEKTPONNTaHUS: Hanps>XeHnn

Mo nctevyeHnn spemeHu bycdepusaumnm
YCTPONCTBO OTKAOYMTCA.

MpuMeyaHne: BO3MOXXHO NpepbiBaHME CBA3MN.

MakKcuManbHbIN ONYCTUMbIA TOK BKJIIOYEHUSA: 18 A — nnKoBoe 3Ha4eHune, ecnm < 0,25 Mc

12 A — nnkoBoe 3HayeHune, ecam < 1 mMc

MpenoxpaHuTenb (BCTPOEHHbIN B 6,3 A C OTCTaBaHMeM Mo BpeEMEHN
LIMpoKOoAMana3oHHbIN 610K NUTaHUA):
(daHHbIN NpenoxpaHUTesb HE MOANEXUT
3aMeHe, OH Heobxoamm gnsa 6esonacHom
paboThl.)

B 610Kk NnnTaHus Heobxoanmo YCTaHOBUTb NMPeaoXpaHNTESb.

* 2,5 A, MUHMATIOPHBbIN, C OTCTaBaHMeM Mo BpemMeHn, 5 x 20 mm (oK. 1/5 x 0,8 gonma)
B cooTBeTCcTBUU C IEC 60127

e 3,5 A, MMHMATIOPHLIN, C OTCTaBaHMWeM No BpemMeHu, 6,3 x 32 MM (oK. 1/4 x 1 Y4
atonma) B cootseTcTBUM ¢ UL 248-14

MoTpebnaemas MOLWHOCTb

Avana3oH noTpebnseMmomn MoTpebnsemas MmowHOoCTb B MakcuMmanbHas
MOLLIHOCTH XOJIOCTOM pexume norpedbnseMmas MOLLHOCTb
24-270 BnocT.: Mpunbn. 7 BT Mpwn6bn. 10 BT

48-230 Bniep. Mpubn. 7 BT/13 BA Mpunbn. 10 BT/17 BA

(onsa YactoThbl 50-60 y):

Auncnnen

Tnn gucnnes: XKW co cBeTOAMOOHON MOACBETKON
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12 TexHNn4YeCcKmne gaHHble

Pa3pelleHue rpacur4eckoro aucnies: 128 x 64 nukcens

can
Tun CON: [BYyXLBETHbIE: KPACHbIN/3eNeHbI
Yncno COWN, kopnyc B1: 8

USB mHTepgenca nepegHen naHenn

Tun: Mini B

Yacel peasibHOro sBpeMeHun

3anac xo4a 4acoB peaJibHOro BpeMeHU: He MeHee 1 roaa.

LUngpoBbie Bxoabi

MakcnMasibHOe BXO4HOE Harnps>XeHue: 300 BriocT. / 259 Bniep.
BxonoHom TOK: nocT. <4 MA

nep. <16 mMA
Bpems peakumn: <20 mc

Bpemsa BbinapneHuns:

3aMKH. BXOApbl < 30 mc
Pa3oMm. Bxonbl < 90 mc
Pa3oMm. Bxonbl 3aMKH. BXOAbl
L+ L+
L— L— - ° .

DI1 | DI2 \\ DI8 |COM DI1 | DI2 \\ DI8 |COM

Puc. 82: be3ornacHoe coCTosiHUE LnpPOBbIX BXO40B

DI_Common_F01

lMoporoBble 3HAYEHUS NepeKYeHNs: 24 B nocT. Toka, 48 B nocT. Toka, 60 B nocT.
Toka, 110 B nocT. Toka, 110 B nep. Toka, 230 B
nocT. Toka, 230 B nep. Toka
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12 TexHn4eckmne aaHHble

Un = 24 BnocT.
Mopor nepeknoyveHns 1 — BKIJI:

Mopor nepeknoyveHns 1 — BbIKJI:

Un = 48 B/60 BrniocT.
Mopor nepekna4eHusa 2 — BKIIL:

Mopor nepekno4yeHnsa 2 — BbIKJI:

Un = 110/120 Bnep. / nocT.
Mopor nepekno4yeHusa 3 — BKJIL:

Mopor nepeknoyveHns 3 — BbIKJI:

Un = 230/240 Bnep. / NocT.
Mopor nepeknoyveHns 4 — BKIJI:

Mopor nepeknoyveHns 4 — BbIKJI:

Pa3bembl:

PeneviHble Bbixonbl

MOCTOSAHHBLIN TOK:

MakcmMManbHbIV TOK 3aMblKaHUA:

MaKkcnMMasibHbIM TOK OTKJIIOYEHUS:

MaKcMasibHOe HanpsiXXeHne NepeKksloYeHns:
KoMMyTaLMOHHasA cnocobHOCTb:

Bpemsa cpabaTbiBaHuSA: (*)
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MUH. 19,2 BnocT.

Makc. 9,6 BnocT.

MUH. 42,6 BnocT.

Makc. 21,3 BnocT.

MuH. 88,0 BriocT./88,0 Bnep.

Makc. 44,0 BnocT./44,0 Bnep.

MUH. 184 BrniocT./184 Bnep.

Makc. 92 BnocT./92 Bnep.

BuHTOBOWN pasbem

5 A nep./nocT.

25 A nep./nocT. B Te4yeHue 4 ¢
30 A nep./nocT. B TeyeHue 0,5 c
48 BT (BA) npu L/R = 40 mc

30 A/230 Bnep. B cooTBeTcTBUM ¢ ANSI IEEE
C37.90-2005

30 A/250 BrniocT. B cooTBeTcTBUU C ANSI IEEE
C37.90-2005

5 A nep. oo 240 Bnep.

4 Anep. npn 230Buncoso =0,4
5 A noct. go 30 B (pe3uct.)

0,3 A nocT. npu 250 B (pe3uncT.)

0,1 A nocT. npu 220 B n L/R = 40 mc

250 Bnep. / 250 BriocT.
3000 BA

HOM. 7 MC
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12 TexHNn4Yeckmne gaHHble

Bpems cbpoca: (*) HOM. 3 MC

TN KOHTaKTa: 1 nepekntoyaTesib, HOPMasibHO PA3OMKHYThbI
WX HOPMaJlbHO 3aMKHYTbIN

Pa3sbembl: BUHTOBLIE pa3beMbI
(*) Bpemsi cpabaTbiBaHUS 1 cObpoca npeacTaBnstoT cobon Npoao/KUTENbHOCTb
KOMMyTauum, KoTopasa onpenensaerca NCKAYNTENbHO KOHCTPYKUMEN (KaTywKa —

3aMblKaHMe/pa3MblKaHNe KOHTaKTa), To ecTb 6e3 y4yeTa BpeMeHun, KoTopoe TpebyeTcs
nporpamMMe Ass pacyeTa peLleHuni.

KOHTpPOJ/IbHBbIA KOHTaKT (CaMognarHoCcTmKa)

MOCTOAHHBLIN TOK: 5 A nep./nocT.
MakcnMManbHbIM TOK 3aMblKaHUS: 15 A nep./nocCT. B TeyeHne 4 ¢
MaKCMManbHbIA TOK OTKJIIOYEHUS: 5 A nep. go 250 Bnep.

5 A nocT. go 30 B (pe3ucT.)

0,25 A nocT. npun 250 B (pe3uncT.)

MakcrMasnibHOe Harnps>XXeHne rnepekrYeHns: 250 Bnep. / 250 BriocT.
KoMMyTauUWOHHas CNoCobHOCTb: 1250 BA

Tun KOHTaKTa: 1 nepeksYaloLLnn KOHTaKT
Pa3beMmbl: BUHTOBbLIE pa3beMbI

CuHxpoHusaumnsa spemenu IRIG-BOOX

HoMnHanbHOE BXOOHOE Hanps>XeHune: 5B
CoepunHeHune: BuHTOBLIE pa3beMbl (BUTas napa)
RS485%*

*0OCTYNHOCTb 3aBUCUT OT YCTPOWCTBA

CoepunHeHue: 9-KOHTaKTHbIN pa3beM D-Sub (BHewHMe
OKOHeYHble pe3ncTopsbl/B D-Sub)

WM 6 BUHTOBbIX pa3bemMos RM 3,5 mm (138 MIL)
(BHYTpeHHME OKOHEYHbIE PE3NCTOPI)

OCTOPOXHO!

Ecnu B nHTepgence RS485 nmetoTcs pasdbemsl, criegyeT NCN0JIb30BaTh SKPAHNPOBAHHbIN
kabenb cBA3MN.
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OnTOBOJIOKOHHBbIW MOAYJb C pa3beMoM ST*

*NOCTYMHOCTb 3aBUCUT OT YCTPOWNCTBA

Paszbem: MopT ST

CoBMeCTMMbIN ONTOBOJIOKOHHbLIN Kabenb: HCS 50/125 MKM, 62,5/125 mkMm, 100/140 MKM n
200 MKM

O nnHa BOJIHbI 820 HM

MuWHMManbHoOE 3Ha4YyeHmne onNTU4YEeCKOoW BXOAHOMN -24,0 nbm
MOLLHOCTWU:

MunHnManbHoe 3Ha4YeHne onTu4yeckom BbixogHon -19,8 aobm onsg BonokHa 50/125 MKM

MOLLIHOCTMW:
-16,0 nbm onsa Bo/NoKHa 62,5/125 MKM
-12,5 nbm gnsa BonokHa 100/145 MkMm
-8,5 nbm pnga sonokHa HCS 200 MKM
MakcunManbHasa OJInHa JIMHUW: npnbn. 2,7 KM (B 3aBUCUMOCTU OT 3aTyXaHUSA

JINMHNK)

Heobxoanmo noMHUTL: CKOPOCTb Nepeaayn AaHHbIX ONTUYECKUX NHTepdencos
orpaHuydeHa oo 3 M6oa ons Profibus.

OonTtmnyeckmnu monynb Ethernet c pazbemom LC*

*NOCTYMHOCTb 3aBUCUT OT YCTPONCTBA

Paszbem: MopT LC
CoBMEeCTUMbIN ONTOBOJIOKOHHbLIN Kabeb: 50/125 mMkM 1 62,5/125 MKM
I nnHa BOMHbI: 1300 HMm

MunHMManbHoOE 3Ha4YeHmne OoNTUYEeCKOW BXOOHOMN -30,0 nbm
MOLLHOCTMW:

MunHnManbHoOe 3Ha4YeHne oNnTu4Yeckom BbixogHon -22,5 abm ons BosnokHa 50/125 MKM
MOLLHOCTMW:

-19,0 nbm gnsa BoNoOKHa 62,5/125 MKkm

MakcuManbHas oJivHa JIMHUK: npuba. 2 KM (B 3aBUCUMOCTY OT 3aTyXaHus

330

JINHNK)

Smart viewllogksno4yeHne K
Yctponcteo MRU4 MoxeT obMeHMBaThLCA AaHHLIMKU € paboyum MO Smart view.

* MopgkntoveHune 4yepes USB (c nomoubio USB-nHTepdenca Ha nepegHen naHenm
ycTponctea MRU4).

¢ MoakntodeHme TCP/IP (c nomowbio nHTepdenca Ethernet* Ha 3agHen nanenn
ycTponctea MRU4).

(*Hann4me 3aBUCUT OT YCTPOUCTBA)
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12 TexHNn4Yeckmne gaHHble

OpnHoBpeMeHHO fonycKaeTcs ToJsIbko 3 ceaHca cBA3un 10 Smart view ¢ yCTPOUCTBOM
MRUA4.

CoobLueHmnsa o camogmarHocTuke

EMKOCTb XpaHeHUs coobLieHmnii o camoamnarHocTuke (cm. pasgen > «Coobuierus o
camogunarHoCcTuke»):

e E — owunbku — 0o 500 coobuweHunin. Kaxxgoe nocnenytouiee (501-e) coobuieHune
CTUpaeT camoe cTapoe coobuieHne 06 ownbke.

« W — npeaynpexaeHus — no 500 coobuwernunn. Kaxxgoe nocneaywuiee (501-e)
coobLueHme CTUpaeT caMoe CTapoe coobLieHne C npeaynpexaeHnem.

¢ | — vHopMaunoHHble coobuweHna — go 500. Kaxxpoe nocnegytouwee (501-e)
coobLeHne cCTUpaeT camoe CTapoe uHGPopMaLoHHoe coobLueHue.

ST1an 3arpyskmu
Mocne BkOYEHNA NUTaHUA 3awmTa byget paboTaTb NpMEpPHO B Te4eHue 6 C.

MpumepHo Yepe3 27 ceKyHabl (B 3aBUCUMOCTN OT KOHurypaumm) dasa 3arpy3kum bygert
3aKOHYeHa (Mpon3onaeT MHMUManmM3aunsa nHrepgenca Nnonb3oBaTens n CBA3n).
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12 TexHn4eckmne gaHHble

12.1 Cneuundunkaumm/norpeHocTn

12.1 Cneundumkaumm/norpeLtHocTmn

12.1.1 TexHMYeECKMUe XapaKTEepUCTUKM 4YaCOB peasibHOro BpeMeHm

Pa3pelleHue:

MorpelwHoCThb:

1 mc

< 1 MuH / mecay, (+20 °C [68 °F])

< =1 McC nNpn cuHXpoHun3auun Yyepes IRIG-B

Aonycku CUHXPOHU3aLUN BpeMeHHn

TOYHOCTb pa3/INYHbIX NMPOTOKOJIOB CUHXPOHN3ALUN BPEMEHMN OTJINYAETCH:

MCI‘IOHI:ByeMbIﬁ npoTokKon OTKJIOHEeHue BpeMeHU B

be3 cnHxpoHusauunm
BpeMeHu

IRIG-B

SNTP

IEC60870-5-103

Modbus TCP

Modbus RTU

DNP3 TCP

DNP3 UDP

DNP3 RTU

332

MecsL,

<1 MuH (npn +20 °C)

3aBUCUT OT BPEMEHHOro
OTK/IOHEHUS
BpeMsi3afaloLLero
reHepaTopa

3aBUCUT OT BPEMEHHOIO
OTKJIOHEHUS
BpeMs3ajatoLlero
reHepaTtopa

3aBUCUT OT BPEMEHHOr 0
OTK/IOHEHUS
BpeMsizafatoLLero
reHepaTopa

3aBUCUT OT BPEMEHHOI O
OTKJIOHEHUS
BpeMs3ajatoLlero
reHepaTtopa

3aBUCUT OT BPEMEHHOr 0
OTKJIOHEHUS
BpeMsi3afaloLLero
reHepaTopa

3aBUCUT OT BPEMEHHOIO
OTKJIOHEHUS
BpeMs3ajatoLlero
reHepaTtopa

3aBUCUT OT BPEMEHHOr 0
OTKJIOHEHUS
BpeMsi3afaloLLero
reHepaTopa

3aBUCUT OT BPEMEHHOI O
OTKJIOHEHUS
BpeMs3ajatoLlero
reHepaTtopa

MRU4

OTKJIOHEeHMue OT BpeMsi3afaloLero
reHepartopa

OTKJIOHEHME BpeMEeHU

<#+1 McC

<+1 MC, ec/in COCTOSAHNE CETEBOIO
noaknatoyeHmnsa XOPOLLUEE (cMm. pabouee
cocTosiHMe SNTP)

<#+1 McC

3aBNCUT OT CETEBON HArpy3Ku

<#+1 McC

3aBNCUT OT CETEBOWN HArpy3Kun

3aBUCUT OT CETEBOMN HarpysKu

<+1 MC
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12 TexHNn4Yeckmne gaHHble

12.1 CneuvdunKkaLmm/norpeLuHocTun

ObpaTnTe BHUMaHMe, 4TO Hasinyme NPoTOKOJI0B 3aBUCUT OT BapMaHTa 3akKa3aHHOro
ycTtponctea MRU4 (cm. paspen > «BnaHk 3akasa YyCTPONCTBa»).
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12 TexHUn4eckmne aaHHble
12.1 Cneuundunkaumnm/norpeHocTn

12.1.2 TexHUYEeCKue XapaKTepucTukKm coompaeMbix 3HA4Y€HUWN U3SMEepPEHUN

N3MepeHne Hanps>xeHNs MeXXay (pa30i n 3eMsen n Hanpsi>KeHns1 Hy1eBou

nocnenoBaTteJsibHOCTHU

Idvnana3oH 4acToT:

TOYHOCTb 4S9 U3MEepAeMbIX
3HAYeHun:

MorpewHocTb aMnAnTyabl anga V <
Un:

MorpewHoCcTb aMnAnTyAbl anga vV >
Un:

TOYHOCTb A1 pac4eTHbIX 3HAYEeHWIA:

MorpewHoCcTb aMnAnTyabl anga VvV <
un:

MorpewHocTb amMnAnTyabl anga VvV >
Un:

FapMoHMKa:

YacToTHOE BO3OEeNCTBUE:

TemnepaTypHOEe BO3OENCTBUE:

N3MepeHHe 4acToThbl

HoMunHanbHasa YacToTa:

To4YHOCTb:

3aBNCUMOCTb YaCTOTHOIO
CNHXPOHU3Ma OT HalnpAaXeHn4.

334

50 Mu/60 My + 10%

knacc 0,5

+0,5% HoMUHanbHOro Hanps>xeHud, nam 0,5 B

+0,5% M3MepeHHOro HanpsXxeHus, nam +0,5 B *2)

Knacc 1.0

+1,0% HOMUHaNbLHOro HanMps»XeHus, nan 1 B

+1,0% pacyeTHOro Hanps>XeHus, nin =1 B

[0 20% 3®" rapMoHUKUN +1%

[0 20% 5°% rapMoHUKU +1%

< *2% /'y B AnanasoHe =5 'y ona napaMmeTpmn3oBaHHOMN
HOMWHaJIbHOW YacTOThI

< *1% B Anana3oHe oT 0 oo +60 °C

ot 50 no 60 'y

+0,05% 3Ha4veHunsa fN B anana3oHe oT 40 go 70 'y npwu
Hanps>xeHnn >50 B

B AMana3oHe YyacTtoTbl oT 0,15 x Un
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12 TexHNn4Yeckmne gaHHble

12.1 CneuvdunKkaLmm/norpeLuHocTun

12.1.3 TOYHOCTbL 3aLLUMUTHbIX 3JIeMEHTOB

3agep>XKa OTKJI0YEeHUS nNpeacTaaseT cobon Bpems mexay nogadvyen aBapumnHoro
CUrHaNa 1 OTKJYEHMEM. TOYHOCTb NoKa3aTens paboyero BpeMeHn OTHOCUTCS KO

® BPEMEHUN MeXXOy MOMEHTOM perncrpaumm cbosa n mMomeHToM cpabaTbiBaHUSA 3aLMTHOIO
3/IeMEeHTa.

dTajlIoHHbIe YCNOBUSA A8 BCEX IJIEMEHTOB 3aWUTbl: CMHYCOMOa, HOMUHabHasA 4YacToTa,
Ol < 1%, meTOoA M3MEPEHNS: OCHOBHOWN.
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12 TexHUn4eckmne aaHHble
12.1 Cneuundunkaumm/norpeHocTn

12.1.3.1 3awmTa No HanpsA>XeHuio

3awuTta No HaNpPsi>KeHUIo: To4YHOCTBL

KH[x]

Cpab +1,5% OT YCTAaHOBOYHOI0 3Ha4YeHusa ninm £1% Un
KoatppuuneHT nageHns KoppekTupyetcs, MuHUMym 0,5% Un

t DEFT

+1% nnn £10 mc

Bpemsa cpabaTbiBaHuA < 40 mc
06bI4HO: 35 MC

Ha4nHasa co 3HaveHuna V, npesblillatoLlero

1,2 x, 3HayeHune cpabaTbiBaHUA ang U>,

nnn

npu 3HavyeHun V Hxe 4em 0,8 X 3HaveHue
cpabaTbiBaHuA onga U<

BpemMa pa3MbiKaHUA < 45 mc

3awmTa No HaANpPsA>KEeHUIo HYJIeBOMn TO4YHOCTb
nocsienoBaTes/iIbHOCTMU:

VG[x]
Cpab +1,5% OoT yCTaHOBOYHOro 3Ha4eHnsa nam =1% Un
KoahpmumeHT nageHus 97%, nnn 0,5% Un, pna VG>
103%, nam 0,5% Un, ona VG<
t DEFT
+1% wnan £10 mc
Bpems cpabaTbiBaHuMSA < 40 mc

06bI4HO: 35 mC
HaynmHasa co 3Ha4veHusa V, npesblliatoLero
1,2 X, 3HayeHue cpabaTbiBaHUs ansa VG>,
nnu

npu 3HavyeHun V Huxe 4em 0,8 X 3HaveHue
cpabaTbiBaHMA ona VG<

Bpems pa3sMbikaHNs < 45 mc
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3awuTa paboTbl NPy NOHMI)KEHHOM
Hanps>XeHUu:

LVRT

CpabaTbiBaHMe Hanps»xeHus (Myck)

KoahpuuneHT nageHns Hanps>xeHus
(BoccTaHoBNEHME)

BpeMsi BblAEP>KKM OTKOYEHUS
Bpemsa cpabaTbiBaHuSA

HavynHasa ¢ B Hu>xe 4yem 0,9 x 3Ha4yeHune
cpabaTbiBaHUSA

Bpems pa3MbikaHNs

HecuMMeTpus Hanpsi>KeHUmn:

U 012[x]

YcTaBKa

KoatppuumeHT nageHmns

%(UB/UA)

t

Bpems cpabaTbiBaHUS

Bpems pasMbikaHNs

12 TexHNn4YeckKmne gaHHble

12.1 CneuvdunKkaLmm/norpeLuHocTn

To4yHOCTDb

*+1,5% OT YCTAaHOBOYHOI0 3Ha4YeHUsa ninm £1% Un

KoppekTupyetcs, MuHumym 0,5% Un

*+1% OT YCTaHOBJIEHHbIX WIn £10 McC

< 35 mMc

< 45 mc

TouHocTts *1)

+2% OT YCTAHOBOYHOI0 3Ha4YeHUsa nam 1% Un
97%, nnn 0,5% Un, gna U 1> nan U 2>

103%, nam 0,5% Un, pna U 1<

+1%
DEFT

+1% nnn £10 mc

<60 MmC

<45 mc

« *1) HanpsixeHune obpaTHoOI nocnenoBaTenNbHOCTN U2 f0MXKHO cocTaBnaTb = 0,01 x
Un, HanpshxeHne npamon nocnegosatenbHocTn Ul gosxkHo coctasnaTtbh = 0,1 x Un.
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12 TexHu4eckme aaHHble
12.1 Cneuundunkaumm/norpeHocTun

12.1.3.2 3awmTa 4acToThbl

3awuTa OT NOBbLILUEHUS/MOHUIKEHUA TouyHocTb 1)
4acToThbl:

f>, f<

f>/f< +20 Mly,

O6bI4HO ~5 MIL, ecnn 3 a3kl Mexay fN = 0,2 Ty*3)

MapeHne Mo ymonyaHuio 20 mlCy

(koppekTupyeTcsa B gnana3oHe ot 10 no 100 mIu)

BpeMm$s pa3MblKaHuA <120 mc™?)

Pabo4ee BpeMs (Npn ANHENHOM <100 mc, 06bI4HO 65 Mc™2)
n3MeHeHumn ) 4

Paboyee BpeMs (MpW MOLIAroBoM <170 Mc, 06b14HO 90 mMc*2)
n3MeHeHnn)

* *1) ToyHoCTb npeacTasseHa anaa HoMnHaabHOM YacToTkl fN £10% npu nogade
Hanps>XeHns rno Bcem Tpem dasam.

* *2) ToyHoCTb npencTassieHa AN8 HAaCTPoOMKK Mo ymondaHuto [CuctMap / YacToTal
«CTabun. okHa f» = 0.

ObpaTnTe BHUMaHMe, 4TO, €C/IN yBesInYMBaeTCs nokasatenb «CTabus. okHa f»,
yBenm4mBatoTcsa paboyee BpeMs 1 BpeMS pa3MblKaHUS.

. *3) Mpwn 3Ha4YeHUn napameTpa «CTabusi. okHa f» = 5 MOXXHO J0BNTBLCA TOYHOCTM B
< =10 mlY, HO NPK yBENMYEHUN JaHHOW HAaCcTponkn paboyee Bpema 1 BpeMs
pa3sMblKaHUA yXyaLwaTcs (ToO eCTb YBEJINYMBAIOTCSA).

« *4) 1ns NOCTOAHHOr0 N3MEeHEHMUS YacTOoThl (KOr4a He MPUMEHSIOTCSA HI BPoCoK
a30BOro yrna, Hu 6POCKM HaNpPsXKEHUS).

Mpn ncnonb3oBaHUM NOLWAroBoOro NU3MeHeHus 4YacToThbl UCMbITaTeNIbHOro

obopynosaHua paboyee BpemMs HEMHOro ygenm4mneaeTtca (npumepHo +40 Mc) ns-3a
[ONONHUTENbHOM CTabunmsauunn.
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12 TexHNn4Yeckmne gaHHble

12.1 CneundunKkaLmm/norpeLHocTun

CKOpPOCTb U3SMEHEHUSA 4acCTOThbl: To4yHocTb 1)

df/dt

df/dt +2,5% unn £0,025 u/c*2) *3)
MapneHne 0,070 lu/c

Bpems cpabaTbiBaHus <300 Mc, 06b14HO ~200 Mc *2)

<200 MC, Np¥ MUHUMAJIBHO KOJIMYECTBE 3HAYEHUN
HacTpoek: *3)

«OKHo df/dt» = 2

«CTabun. okHa df/dt» = 2

Bpems pa3mblikaHus <300 Mc, 06b14HO ~160 mc *2) *3)

« *1) ToyHocTb npencrassieHa 4na HoMuHanbHowm 4YacToThl fN £10% npu nogaye
Hanps>XeHns rno Bcem Tpem gasam.

» *2) ToyHOCTb NpencTaB/ieHa A1 HacTPoeK no yMonyaHuio [CucTlap / YacToTal
«OkKHo df/dt» = 4, [CncTMNap / YacToTal «CTabua. okHa df/dt» = 5.

+ *3) TO4YHOCTb MOXHO yBEANYUTH MyTEeM MOBbILIEHNS 3HaYeHNI NapaMeTpos «OKHO
df/dt» n «Ctabun. okHa df/dt». OgHako obpaTuTe BHMMaHuUe, 4To paboyee BpeMa un
BpeMS pasMblKaHWUS NMPU 3TOM yXYALIATCA (TO eCTb YBENYNBAKOTCS).

N HaobopoT, Npun yMeHbLUEHNN HAaCTPONKU «OKHO df/dt» yny4watoTcs (To ecTb
yMeHblUaloTcs) paboyee BpeMsa n BpeMs cpabaTbiBaHMSA, HO YXyALIaeTcs (TO eCcTb
yBEJINYMBAETCA) NOrpeLlHOCTb.

CKOpOCTb U3SMEHEHUS 4YacCToThl: ToO4YHOCTBb
DF/DT

DF +20 My npu fN
DT + 1% nnm £10 mMc
CKa4yokK BeKTopa: TO4YHOCTb

aenbta pu

YcTaBKa +0,5° [1-30°] npn Un n fN

Bpems cpabaTbiBaHuMA < 40 mc
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12 TexHun4eckmne aaHHble
12.1 Cneuundunkaumm/norpeHocTun

12.1.3.3 TMpoume PyHKLUU 3aLLUTbl U KOHTpPONS

MpoBepKka CUHXPOHU3ALMUMK:

CuHX

N3MEPEHNA HAMNPAXXEHNA
N3MepeHne 4acTOThbl CKOJIbXKEHUS
N3mepeHne yrna

N3MepeHne yrnoBon KoMneHcaumm

t (Bce Tanmepsbl)

MoBTOpPpHOE NOAcCOeAUHEeHUue

MoBT. coen.[x]

UM < BbIXOA,

Umd> pa3

KoappuumeHT nageHmns

f<,

f>

MapgeHune
3agnep>xkKa 610K, BbIX.

Bpemsi cpabaTbiBaHuUs

YCTPOMACTBO pe3epBUPOBaHUA OTKA30B
BblKJllOYaTens:

YPOB

t-YPOB

MOHMTOPUHI Lenu ynpaBJsieHUa:

KLY

t-TCS

340

To4YHOCTBL

+1,5% OT YCTAaHOBOYHOI0 3Ha4YeHusa ninm £1% Un

+20 My npun N

+ 1% nnm £10 mMc

Jdonyck

+1,5% OT YCTAaHOBOYHOI0 3Ha4YeHUsa ninm £1% Un

98%, nnn 0,5% Un, pna VLL>

102%, nan 0,5% Un, gna VLL<

+20 My npun N

<0.05% fN
+1% mnnn £10 mc

< 100 mc

TO4YHOCTBb

+1% mnnn £10 mc

To4yHOCTb

+1% nnn £10 mc

MRU4
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12 TexHNn4YeckKmne gaHHble

12.1 CneuvdunKkaLmm/norpeLuHocTn

NMapeHue noTeHuuana: TO4YHOCTb
MMot
t-TpeB_ +1% nnn £10 mc
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13 MpunoxeHne
13.1 CtaHpapThl

13 MpunoxeHue

13.1 CraHnpapThbl

13.1.1 YTBepXpaeHus

C€

U

®

3

Homep panna UL: E217753

cepTuuumposaHo B cooTBeTcTBMM ¢ UL508
(Mpon3BOACTBEHHbIE CUCTEMbI YNIPaB/IEHNS)

Homep hanna CSA: 251990

cepTuduumposaHo B cooTBeTcTBUU CSA-C22.2 Ne 14
(Mpon3BOACTBEHHbIE CUCTEMbI YNPaB/IEHNS)

EAC

cepTucduympoaHo no EAC (eBpa3ninckoe COOTBETCTBME)

KEMA

KEMA ﬂ MPOLLJIO TUMOBbIE UCMbITaHNA (M CepTUDUKaLNIO) B

342

]

KE/.

[/

cooTtBeTcTBUK C IEC 60255-1 n IEC 61850

iy KESCO

CO YA A A (peknapauns MOEHTUYHOCTHN)

CCC — cepTtudukat Tunosoro onobperHmnsa CQC, Knutan

CooTBeTcTBYyeT cTaHpapTy IEEE 1547-2003
N3meHeHnsa B cooTBeTCTBUU C IEEE 1547a-2014
CooTeeTcTBYeT cTaHgapTy ANSI C37.90-2005

CooTBeTcTBYeT cTaHAapTy «PekomeHpaunm no paspaboTke G59, nspaHue 3,
nonpaska 4, Nonb 2018 r.»

CooTBeTCcTBYeT cTaHAapTy «PekomeHpaunm no paspaboTke G99, nspgaHue 1,
nonpaska 3, Man 2018 r.»
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13 MpunoxxeHwne

13.1 CtaHgapTsbl

13.1.2 KOHCTPYKTOpPCKME CTaHaapThbl

FpynnoBon cTaHgapT

MpPon3BOACTBEHHbIA CTaHOAPT

MRU4-3.6-RU-MAN

EN 61000-6-2, 2005 r.

EN 61000-6-3, 2006 r.

IEC 60255-1, 2009 r.
IEC 60255-26, 2013 r.
IEC 60255-27, 2013 .

UL 508 (npombllLineHHOe KOHTpoJsibHOe obopynoBaHue),
2005 .

CSA C22.2 Ne 14-95 (NMpOMbILLIEHHOE KOHTPOJILHOE
obopypoBaHue), 1995 r.

ANSI| C37.90, 2005 .

MRU4
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13 MpunoxeHne
13.1 CtaHpapTshl

13.1.3 3SneKTpUUYecKue UcnbiTaHus

BbICOKOBOJIbTHbIE UCNBITAHUA

UcnbiTaHne Ha YCTOﬁ'-IMBOCTb K BbICOKO4YAaCTOTHbIM NoOMéxaM

IEC 60255-22-1 B pamkax ogHom Lenu
IEC 60255-26
IEEE C37.90.1

IEC 61000-4-18

3aMblKaHMe Ha 3eMJIo

KJjacc 3 LUenb-uenb

UcnbiTaHne nsonsaummu non Hanpso>KeHueMm

IEC 60255-27 Mexny BcemMu uensaMu v
MPOBOAALMMN Y31aMun

IEC 60255-5

EN 50178

Kpome nHtepdencos

BxoaHown curHan n3MepeHumns
Harnpa>XeHus

UcnbiTaHne MMNysibCHbIM Hanps>KeHueMm
IEC 60255-27

IEC 60255-5

UcnbiTaHne conpoTnBieHNss U3ONALNN
EN 60255-27 B pamkax ogHoOM uenun

EN 50178

Llenb-uenb

1 kB/2 c

2,5 kKB/2 c

2,5KB/2 c

2,5 kB (3pd.) /50 Ty, 1 MuUH.

1,5 kB nocT. TOKa, 1 MUH.

3 kB (achp.) /50 Ty, 1 MuH.

5 kB/0,5 >, 1,2/50 MKcC

500 B nocTtosAHHOro TOKa, 5
C

500 B nocTtosAHHOro TOKa, 5
C

UcnbiTaHNAa Ha HEBOCIIPUUMYUBOCTb K 3JIEKTPOCTaTHYeCKUM paspsagaM n aMC

UcnbiTaHMe Ha HeBOCNIPUUMYUBOCTDb K BbICTPBIM NepexonHbIM npoueccaM (bpockam)

IEC 60255-22-4
IEC 60255-26 Mpoyne BxoObl N BbIXO4bl

IEC 61000-4-4

344 MRU4

Brok nuTaHusA, BXOA4bl 3/IeKTpOCeTH

+4 kB, 2,5 kl'y,

+2 kB, 5 kl'yy,
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13 MpunoxxeHwne
13.1 CtaHgapTsbl

UcnbiTaHne Ha HEBOCNIPUNMYUBOCTD K 6bICprlM nepexogHbIM npoueccam (6pOCKaM)

Knacc 4

UcnbiTaHnsa Ha yCTOﬁ'lMBOCTb K BCIJieCKaM Hallpsa>XeHus (ckaykam)

IEC 60255-22-5 B pamkax ogHom uenu 2 kv
IEC 60255-26 3aMblkaHVe Ha 3eMJ110 4 kv
IEC 61000-4-5

Knacc 4

Knacc 3 3amblkaHue kabenen ceA3M Ha 3em0 2 kV

UcnbiTaHna Ha YCTOUYNUBOCTb K 3J1IEKTPHUYECKUM pa3psagam (3CP)

IEC 60255-22-2 Bo3ayliHble paspagbl 8 kv
IEC 60255-26 Pa3psanbl B KOHTaKTax 6 kV
IEC 61000-4-2

Knacc 3

UcnbiTaHne Ha HEBOCNPUNMYUBOCTb K U3JTYHE€HUNIO paano4YacToTHOro MarHUTHOIro noJjs

IEC 60255-22-3 26 MIMy-80 Mru, 10 B/m
IEC 60255-26 80 MINu-1 1w, 35 B/™m
IEC 61000-4-3 1-31Tu 10 B/m

HeBocnpMnM4YnNBOCTbL K BO3SMYLUEHUAM, MHOYLUPOBaAHHbIM MOJIAMU pafgno4acToT

IEC 61000-4-6 150 k'u-80 My, 10V
IEC 60255-26

Knacc 3

UcnbiTaHne Ha HeBOCIIPUNMYUNBOCTb K MAarHUTHOMY MoJiro ﬂpOMblLUﬂeHHOﬁ 4acCTOTbI

IEC 61000-4-8 HernpepbIBHOE 30 A/M
IEC 60255-26 3¢ 300 A/M
Knacc 4
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13.1 CtaHpapThl

UcnbiTaHnsa Ha n3ny4yeHne n SMC

UcnbiTaHne Ha nogaBsieHne pagunornomex
IEC/CISPR 22 150 kM'y-30 MlTy, lMpenenbHoe 3HavyeHWe ons

Knacca B
IEC 60255-26

UcnbiTaHne Ha m3nydyeHune pagmoromex
IEC/CISPR 11 30 MIMu-1 My, lMpenenbHoe 3Ha4vYeHne gns

Knacca A
IEC 60255-26
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13.1.4 KnumMmatTuuyeckKkue ucnbiTaHuA

Knaccnpukaumsa

IEC 60068-1 KnnmaTtuyeckasa Knaccnpukaumns

IEC 60721-3-1 Knaccudumkauma BHELLIHNX YCI0BUN
(xpaHeHne)

IEC 60721-3-2 Knaccudumkaumsa BHELLWHNX YC/TIOBUN
(TpaHcnopTupoBKa)

IEC 60721-3-3 Knaccudmkauma BHELLIHNX YCI0BUN

(cTaunmoHapHOe NpnMeHeHne B
3aLUNLLEHHbIX OT KJIMMaTUYeCKNX

BO34EeNCTBUN MecTax)

UcneiTaHne Ad: xonon
IEC 60068-2-1 TemnepaTypa

IEC 60255-27 ONnTenbHOCTb NCMbITaHNA

UcnbiTanne Bd: cyxom >xap
IEC 60068-2-2 TemnepaTypa
IEC 60255-27 OTHOCUTEe/IbHas BNaXXHOCTb

OnnTenbHOCTb NCMbITaHUA

UcnbiTaHne Cab: Ba>kKHbiH (YCTOUYMNBBIN) XKap
IEC 60255-27 TemnepaTypa
IEC 60068-2-78 OTHOCUTEesIbHas BNaXXHOCTb

OnnTenbHOCTb UCMbITaHUA

UcnbiTaune Db: Bna>kHbiN (LUKIINYECKNHN) >Kap
IEC 60068-2-30 TemnepaTypa
IEC 60255-27 OTHOCUTEeNbHas BIaXXHOCTb

Unknbl (12 + 12-4ac)

UcnbiTaHne Nb: nsmeHeHne temnepartypbl
IEC 60068-2-14 TemnepaTypa
UMKAN

ONNTEeNbHOCTb UCTbITaHWUIA

MRU4-3.6-RU-MAN MRU4

13 MpunoxxeHne

13.1 CtaHgapTshl

20/060/56

1K5/1B1/1C1L/1S1/1M2, Ho
He MmeHee -30 °C (-22 °F)

2K2/2B1/2C1/251/2M2, Ho
He MmeHee -30 °C (-22 °F)

3K6/3B1/3C1/351/3M2, Ho

He MeHee -20 °C (-4 °F)/He
6onee 60 °C (140 °F)

-20°C (-4°F)
16y

60°C (140°F)
<50%
72 Y4

60°C (140°F)
95%

56 oHen

60°C (140°F)
95%
2

60 °C/-20 °C
5
1 °C/5 MmuH
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13 MpunoxeHne
13.1 CtaHpapThl

UcnbiTaHne BD: ncnbiTaHne TPaHCOPTUPOBKONW U XPAHEHUEM B CYXHNX )XapKHUX YCITIOBUAX
IEC 60255-27 TemnepaTypa 70°C

IEC 60068-2-2 ONnTenbHOCTb UCMbITAHUN 16y

UcnbiTaHne AB: ucnoiTaHne TPaHCNOPTHUPOBKON U XpPaHEHHUEM B XOJIOAHBIX YCJIOBUAX

IEC 60255-27 TemnepaTypa -30°C

IEC 60068-2-1 ONnTEenbHOCTb NCMNbITAHUN 16 4
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13.1.5 MexaHu4yecKkue ucnbiTaHuna

UcnbiTaHme Fc: ncnbitTaHme Ha BOCNPpUMMYUBOCTb K BUBpaLnm

IEC 60068-2-6 (10-59 ')
IEC 60255-27 CmelleHune
IEC 60255-21-1 (59-150 ')
knacc 1 YcKkopeHue

KonnyecTBO LIMKNOB NO Ka)kaown 13
ocen

UcnbiTaHme Fc: ncnbiTaHme Ha yCTOWYNBOCTb K BUBpaunm

IEC 60068-2-6 (10-150 "u)

IEC 60255-21-1 YcKopeHue

Knacc 1 Konn4yecTBo LUMKMIOB MO Ka)kAon 13

ocen

UcnbiTaumne Ea: ncnoiTaHne yaapom

IEC 60068-2-27 NcnbiTaHne Ha YCTOMYMBOCTb K
yOapHOM Harpyske
IEC 60255-27

WcnbiTaHne Ha conpoTuBaeHne
IEC 60255-21-2 yAapHoW Harpyske

Knacc 1

13 MpunoxxeHwne
13.1 CtaHgapTshl

0,035 mm (0,0014 pronma)

0,59

1,049

20

59, 11 Mc, 3 nMnybca B
Ka)K4OM HanpasJieHnun

15 g, 11 mc, 3 umMnynbca B
Ka)X4OM HanpaBJieHnun

UcnbiTaHne Eb: ncnbitaHne Ha yCTOWYUBOCTb K yAapHOMU Harpyske

IEC 60068-2-29 NcnbiTaHne Ha YCTOMYMBOCTb K
yOapHOI Harpy3ke

IEC 60255-21-2

Knacc 1

UcnbiTaHne Fe: ncnbiTaHmne Ha yCTOﬁ'-lMBOCTb K 3eMJieTpsACeHMIo

IEC 60068-3-3 NcnbiTaHne Ha YCTOMYMBOCTDb K

3eMJIeTPACEHUAM BAOJIb O[HOWN OCK
IEC 60255-27

IEC 60255-21-3

MRU4-3.6-RU-MAN MRU4

10 g, 16 mc, 1000
MMMYJIbCOB B Ka>XA0M
HanpasneHuu

1-9 'y B ropn3oHTasIbHOM
nonoxxexHun: 7,5 mm (0,295
aonma)

1-9 'y B BEPTUKAJIbHOM
nonoxxexHuun: 3,5 mm (0,137
aronma)

1 NpPoroH Ha Kaxayt oCb
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13 MpunoxeHne
13.1 CtaHpapThl
UcnbiTaHne Fe: ncnbitTaHmne Ha yCTOﬁ'-lMBOCTb K 3eMJieTpPpsACeHHNIo

Knacc 2 9-35 'Y B ropu3oHTa/IbHOM
nonoXeHuu: 2 g,

9-35 'y B BepTUKaJIbHOM
nosoxxeHun: 1 g,

1 NporoH Ha Kaxayt oCb
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13 MpunoxxeHwne

13.2 ®yHKUMOHabHaa coBMmecTuMocTb no IEC 60870-104

13.2 dyHKUUOHaNbHaA coBMecTUMOCTb no IEC 60870-104

[aHHbIA CONYTCTBYOLWA CTaHAapPT NpeacTaBnseT Habopbl NapaMeTpoB U
a/lbTEPHATUBHbLIX BApUAHTOB, U3 KOTOPLIX CriegyeT BbibnpaTb NnoaHabopbl Ans
BHEOPEHNSA KOHKPETHbIX CUCTEM ANCTAHLMOHHOIO yrnpaBfeHns. 3Ha4YeHNS HEKOTOpPbIX
napaMeTpoB, TaKMX KaK BbIBOP «CTPYKTYPUPOBAHHbBIX» NN «HECTPYKTYPUPOBAHHbBIX>
nonen AOPECA OBBEKTA OAHHbLIX ASDU, npenctaensioT coboli B3anMonckaovarmLme
a/lbTepHaTMBbI. DTO 3HAYUT, YTO B Ka>KAOM U3 CUCTEM AOMYCKAETCHA UCMOJIb30BaTb
TOJIbKO OAHO U3 3Ha4YeHUN onpefensemMbiX napaMeTpos. 019 Apyrmx napaMeTpoB, Takmnx
KaK CMMCOK 3aMncn AaHHbIX 0 pa3/IMyYHbIX NMpoLeccax yrnpaBaeHUs N HarpaBaeHUN
MOHUTOPUHIra, MOXXHO YKa3aTb Lefble Habopbl nam nogHabopbl B COOTBETCTBUM C
MMELLNMNCS BapnaHTaMmn NpuMeHeHns. B 3ToM naparpadge KpaTKo ONMUCLIBAOTCA BCe
napaMeTpsbl, YNOMAHYTbIe B MpeAblAyLnx naparpagax, 4To ynpowaeT Bbibop
napaMeTpoB, NOAXOAAWMX AN KOHKPETHbIX BAapMaHTOB NpumMmeHeHus. Ecnmn B cucteme
npencTtaeneHo obopynoBaHMe pasHbliX NpomnssoanTenen, Heobxogmmo, 4Tobbl C
BbIGpaHHLIMK NapamMeTpamMm 6bIsI COrnacHbl BCE NapTHEPHDI.

Cnuncok (pyHKUMOHaIbLHON COBMECTUMOCTN onpegenseTca ctaHgapToMm IEC 60870-5-101
N paCLUMpPEH 3a CYET NpuBedEHHbIX B HEM NapamMeTpoB. TEKCT ONMCaHNA NapaMeTpPoB,
KOTOpPblE HE MPUMEHUMbI NO A,aHHOMY CONYTCTBYIOLWLEMY CTaHAaPTY, 3a4epPKHYT, a
cooTBeTCcTBYylOLWMe (Pyla)kKyu 3a4€epPHEHbI.

MPUMEYAHWE. Kpome Toro, noJsiHoe onpeaesieHne TeXHNYECKNX XapaKTepUCTUK
CUCTeMbl MOXeT rnoTpeboBaTb MHAMBMAYaNbHOIrO Bbibopa onpefesnieHHbIX NapaMeTpos
AN HEKOTOPbIX ee KOMMOHEHTOB, HanpuMep, nHAMBUAyasbHoOro seibopa

KO3 pnUMeHTOB MacliTabnpoBaHmsa ANa OTAESIbHbIX U3MePSAEMbIX 3HAa4YEHUN.

BbibpaemMble napameTpbl 0603Ha4YarOTCs, Kak MOKa3aHO HUMXe.
O  ®yHkuma nam ASDU He ncrnonb3yeTtcs
[X] ®yHKumnsa nam ASDU ncnonb3lyeTtcsa Kak cTaHgapTHas (Mo ymos4aHuio)
[R] ®yHKuma nnan ASDU ncnonb3yeTcsa B pexxmMme peBepca
[B] ®yHKumsa nam ASDU ncnonb3lyeTcs B CTaHAAPTHOM pPEXUME N B peXMMe peBepca

Bo3MoXHbI BbIGOp (NycTo, X, R nnn B) oTMevaeTca ana KaXk4oro KOHKPETHOro
naparpada nam napameTpa.

13.2.1 CucreMma mam yCTpoOMUCTBO

(napaMeTp, xapaKTeprn?l ona cucteMbl, onpepgeneHmne CNCTeMbl NN yCTpOIZCTBa
YKa3blBaeTCA NYyTEM NMNOMETKUN OAHOIo U3 npmBedeHHbIX HNXXe NMYHKTOB 3HAa4YKOM «X»)

O OnpepersieHue cucTemsbl
O OnpepeneHune CTaHUMM ynpaBaeHns (rnaBHom)

[X] OnpepeneHne ynpaBasgeMon CTaHUMN (MOYNHEHHOWR)

13.2.2 KoHdurypauusa cetm

(napameTp, XxapakKTepHbI A1 CETU; BCE NCMNOJIb3yeMble KOHUrypauum cnegyetT
OTMEHUTb 3HAYKOM «X>)

B HeyxTodeuHas B MHoForoueuHas
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13.2 ®yHKUMOHaIbHas coBMecTuMocTb no |IEC 60870-104

B PaavanacHas-AByxTo4deqHas H MuororoutedHastpaAnuaAbLHaR

13.2.3 ®u3ny4ecKum ypoBeHb

(mapameTp, XxapakKTepHbIV 4159 CETU; BCE NCMO0JIb3yeMble NHTepPdenchbl N CKOPOCTHr
06paboTKM AaHHbIX cnefyeT OTMEHUTb 3HAYKOM «X»)

CKopoCTb nepegnaym (KOHTPOJIb HanpaBJieHNs)

B 100-6u¥fc B 24006u¥/c B 2400 6ut/c
B 200-6ut/c B 4800-6wu¥/c B 4800 6uv/c
B 3006u¥c B 96006u¥/c B 9600 6ut/c
B 600 burt/c B 192006wu¥/c
B 12006u¥c H 38400 6ut/c
B 640006uv/c
CkopocTb nepenayiun (HanpaBsieHUe MOHUTOPUHra)
B 100-6u¥/c B 2400-6u¥/c B 2400 6ut/c
B 200-6u¥/c B 4800-6uv/c B 48006u¥fc
B 300-6u¥/c B 96006u¥/c B 9600 6ut/c
B 600-6uv/c H 19200 6wuT/c
B 12006u¥c B 38400 6ut/c
B 640006u¥/c

13.2.4 KaHaNbHbIAX YPOBEHb

(napameTp, XapakKTepHbIN A58 CETU; BCE UCMOJIb3YyEMbIE BapMaHTbl clefyeT OTMEHUTDb
3Ha4yKkOM «X». CnefnyeT yKasaTb MaKCMMaNbHYO OJIMHY NakeTa. Ecnum npu
aCMMMETPUYHON Nepedaye AaHHbIX MPUMEHSATCA HeECTaHAapTHble cooblleHmna Knacca 2,
cnepyetT yKasaTb TUM UaeHTUGUKaTopa U NpUYnHy nepenayn ons scex coobuieHumn,
MPUNUCaHHbIX K Knaccy 2.)

KaHanbHaa nepepava BaHHbIX Mone appeca kaHana
H CSuhMMeTpUiHasRepeata-AatHbix B oTeyFerBYeT{ToAbKo-EnMMETPHUHHIS
Aepepata-Aattbix)
H AchMMeTpruiHasRepeaata-BaHHbhx B OauHokTeT
B AsaokTera

B CTpykTypuposarHoe
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13.2 ®yHKUMOHabHaa coBMecTuMocCTb no IEC 60870-104

KaHanbHaa nepepnava gaHHbIX Mone appeca kaHana

W HecrpykrypuposarHHoe

[ | MakcumansHoe yuchao-L{koAan4ecTBo-okTeToB)

Mpn NCNosnb30BaHMN aCUMMETPUYHOIN0 KaHa/IbHOrO YPOBHS B OTBETHbLIX COOBLLEHNAX
KJlacca 2 (HM3Koro npuopmuTeTa) MOCTynatoT nepevyncneHHble ganee ASDU c yka3zaHunem
MPUYUH Nepegayn.

|

UpeHTudunkaumsa Tuna MpuunHa nepepaymn
9,611, 13,21 <l>

|

13.2.5 TlpuknapHoOM ypoOBeHb
Pe>xxum nepeagayuun nMpukKiagHbiX gaHHbIX
Pexxum 1 (CHa4ana oKTeT HaMMeHee 3Ha4YNMBbIX AaHHbIX), Kak onpegeneHo B n. 4.10

cTaHgapTa IEC 60870-5-4, nCNONbL3YyeTCHa UCKYNTENBLHO B JaHHOM COMNYTCTBYHOLLEM
CTaHpapTe.

O6wunn agpec ASDU

(NapameTp, XapaKTePHbIA AN CUCTEMBI; BCE NCMOJIb3yeMble KOH(UIypaLun cnegyeT
OTMEHUTb 3HAYKOM «X»)

B OauHokTeT [X] [Ba okTeTa

Anpec obbeKkTa BaHHbIX

(NapameTp, XapaKTepPHbIA A1 CUCTEMBI; BCE NCMOJIb3yeMble KOH(UrypaLumn cnegyeT
OTMEHUTb 3HAYKOM «X»)

B OanHokTeT [X] CtpykTypupoBaHHOE
B HeaokTeTa [X] HecTpykTypupoBaHHOEe

[X] Tpwn okTeTa

MpunyuHa nepenaqin

(napameTp, XapaKTePHbIN AJ1I CUCTEMBI; BCE NCMOJIb3YyeMble KOH(UTrypaLun crnegyeT
OTMEHUTb 3HAYKOM «X»)

B OawnHokTeT [X] [LBa okTeTa (C agpecoMm nHuumnaTtopa).
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[X]

[X]

[X]

[X]

[X]

[X]

[X]

354

Ecnn agpec nHuumaTopa He NCNoJsib3yeTcs,
TO A4 HEero 3afaeTcd HyJieBoe 3Ha4dYeHune.

AdnnHa APDU

(mnapameTp, XapakKTepHbIN A9 CUCTEMBbI; YKa3biBaeTCsd MakCcMMasbHas aanHa APDU gns
Ka)KOOW cMCTeMbl)

MakcumanbHas ganHa APDU — 253 (no ymonyaHuio). MakcnManbHasa AMHA MOXKET ObITb
yMeHbLLIeHa CUCTEMON.

MakeuManbHasaAMHa-ARDU- A AR K KAOH-CUCTeMb!
Bbibop ctaHngapTHbix ASDU
WNHdopmaumsa o npouecce B Hanpas/ieHUN MOHUTOPUHra
(NnapameTp, XapaKTepHbIN O CTaHUNW; Ka)KOblA TUM naeHTUnKaTopa oTMevyaeTcs
3HAYKOM «X», €C/IN OH NCMNOJIb3YeTCA TO/IbKO B CTaHA4APTHOM HanpaBAE€HWN, 3HAYKOM

«R», ecnim oH ncnonb3yeTcs TOAbKO B 06paTHOM HanpaBJ/ieHUW, U 3Ha4YKOM «B», ecnn B
obonx HanpaBneHUsAX)

<1l> = O[lHO3JIEMEHTHasA nHpopMaLns M _SP_NA 1
<> M_SPTAL
<3> = [BYyX3JIeMeHTHasa UHdopMaLns M DP NA 1
<4> M-DP-TA-1
<5> M ST NA 1
<6> MSHFAL
<7> := CTpoKa n3 32 6utos M BO_NA 1
<8=> 1= CFPOKa-U3-32-BNTOB-C METKOW-BPEMEHN M-BO-TA-1
<9> := N3MepeHHoe 3Ha4YyeHne, HopMaJin3oBaHHOE 3Ha4YeHue M ME NA 1
<10=> M-ME-TA-1
<ll> := N3MepEeHHOoe 3HavyeHne, MmacwTabrupoBaHHOE 3Ha4YeHMe M ME NB 1
<12=>

<13> := U3MepeHHoe 3HaYeHne, KOPOTKOe YNCO0 C NaBatowen 3anaTomn M ME NC 1
<14=

<15> := UHTerpajbHble CyMMblI MIT NA 1
<16> MAT-TA-1
<l7=> M-EPTA-1
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13.2 ®yHKUMOHabHaa coBMmecTuMocTb no IEC 60870-104

o6l1as ogHO3/IEMEHTHas NHGopMaLUa ¢ obHapyxeHnem
N3MEHEHUNSA COCTOSHUS

n3MepeHHoe 3Ha4eHne, HopMaJiIn3oBaHHOE 3Ha4YeHNe 6e3

JlecKkpunTopa KavyecTBa

04HO3/IeMeHTHasa UHgopMauma ¢ MeTKkon BpemeHn CP56Time2a
OBYyX3/1eMeHTHasa nHpopMaums ¢ MeTkon BpeMmeHn CP56Time2a

MH(OopMaLIMA O NOJIOXKEHUN LLIAroBoro npueoaa c MeTKomn

BpeMeHn CP56Time2a

CTpokKa 13 32 6uTtoB c MeTKon BpeMeHn CP56Time2a

n3mMepeHHoe 3Ha4yeHune, HopMmaJim3oBaHHOE 3Ha4YeHne C MeTKOI

BpeMeHn CP56Time2a

:= N3MepPEeHHOEe 3HaYeHne, MacliTabnpoBaHHOE 3HaYeHMEe C METKOM

BpeMeHun CP56Time2a

.= N3MepeHHoe 3Ha4eHne, KOPpOoTKOE HY1CJio C nMJjaBatoLLlen 3ansaTomn C

MeTKon BpemeHu CP56Time2a

cp

MHTEerpaJsbHble CyMMbl C METKOW BpeMeHn CP56Time2a

cobbiTMe 3awmnTHOro 06opynoBaHNSA C METKOW BPEMEHU

56Time2a

cobbITnA obuiero 3anycka 3alWMTHOro obopynoBaHNs C METKOWN

BpeMmeHun CP56Time2a

nHpopmaumsa o6 obLen BbIXOAHOW Lienn 3alMTHOro

obopypnoBaHua c meTkonm BpemeHun CP56Time2a

M_SP_NA 1

M_ME_ND_1

M_SP_TB 1
M_DP_TB 1
M_ST TB_ 1

M_BO TB_1

M_ME_TD_1

M_ME_TE_1

M_ME_TF_1

M_IT TB_1

M_EP TD_1

M_EP_TE_1

M_EP TF 1

Ncnone3ytoTca ASDU Habopa <2>, <4>, <6>, <8>, <10>, <12>, <14>, <16>, <17>,
<18>, <19> nnn <30>-<40>.

UHgopmaunsa o npouecce npu KOHTPOJIe HaNpaB/eHNs

(NapameTp, XxapaKTepPHbIA AN CTaHUUK; KaXKablA TUM NOeHTUGUKaTOpa oTMeYaeTcs
3HAYKOM «X», eCJIN OH UCMO/b3YeTCs TONbKO B CTaHAAPTHOM HanpaBAeHNN, 3HAYKOM
«R», ecnn oH ncnonb3yeTcs ToJIbKO B 06paTHOM HanpaBsieHUW, UM 3Ha4YkKoM «Bx», ecnu B
oboux HanpaBaeHUsXx)

|
|
O <20>
O <21>
[X] <30>
[X] <31>
O <32>
[X] <33>
[X] <34>
[X] <35>
[X] <36>
[X] <37>
O <38>
O <39>
O <40>
[X] <45>
[X] <46>
<47>
<48>
<49>

MRU4-3.6-RU-MAN

oTAeNbHasa KoMaHaa

OBOVHaa KoOMaHAOa

KOMaHAa noLwaroBoro peryampoBaHuns

KOMaHAa N3MEHEHUS YCTaBKW, HOPMasiM30BaHHOE 3HaYeHMnEe

KOMaHOa U3MeHEHNA YCTaBKN, MaCLIJT36VIpOBaHHO€ 3Ha4eHune

MRU4

C_SC_NA 1
C_DC_NA 1
C_RC_NA 1
C_SE_NA_1
C_SE_NB_1
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O <50> ;= KOMaH[a U3MeHeHNs YCTaBKN, KOPOTKOE YMC0 C MNJlaBatoLLein CSE NC 1
3ansaTon

O <51> = CTpoKa 13 32 butos C BO NA 1

O <58> = OTAesfibHasa KOMaHAa C MeTKon BpeMeHn CP56Time2a CSCTA 1

O <59> := [IBOMIHasa KOMaHAa c MeTKon BpeMmeHu CP56Time2a CDCTA 1

O <60> := KOMaH[a MoLlaroBoro peryjinpoBaHns C METKON BpeMeHHU CRCTA 1
CP56Time2a

O <61> ;= KOMaHAa U3MeHeHnsa yCTaBKN, HOpMaJiIn3oBaHHOE 3Ha4YeHune C CSETA 1

MeTkon BpeMeHn CP56Time2a

O <62> := KOMaH[ia U3MeHeHNsa yCTaBkKW, MaclTabupoBaHHOE 3Ha4YeHune C CSE TB 1
MeTKon BpemeHu CP56Time2a

O <63> ;= KOMaHAa N3MeHeHUs YCTaBKU, KOPOTKOE YMUCIIOo C rnsaBatoLen CSETC 1
3anaTon ¢ MeTKon BpeMeHn CP56Time2a

O <64> 1= CTpoKa n3 32 6utos c MeTKoM BpemeHn CP56Time2a CBO TA 1

Ncnonb3ytotca ASDU Habopa <45>-<51> nnm <58>-<64>.

UHgopmauna o cucteMe B HanpaBJIeHUN MOHUTOPUHIa

(mnapameTp, XapakKTepHbIN A8 CTaHUUN; NCMNOJIb3YEeTCs MeTKa «X»)

[X] <70> := OKOHYaHWe nHuunannsauymmn M ElI NA 1

UHdopmauna o cucteMe npu KOHTPOJIe HanNnpaBJ/ieHUs

(NapameTp, XxapaKTepHbIA AN CTaHUWK; KaXKAblA TUM NOEHTUGUKaTOpa oTMeYaeTcs
3HAYKOM «X», eC/IN OH UCMONb3YeTCs TONbKO B CTaHAAPTHOM HanpaBAeHNN, 3HAYKOM
«R», ecnin oH ncnonb3yeTcs ToJIbKO B 06paTHOM HanpaBsieHUW, UM 3Ha4YKOM «Bx», ecnu B
oboux HanpaBaeHUsx)

[X] <100> := komaHga onpoca CICNA1
O <101> := KoMaHpAa ornpoca CY4eTYMKOB CCINA1
O <102> := KoMaHpa YTeHus C RD NA 1
[X] <103> := KOMaHfAa CMHXPOHM3aLMM Yacos (onums) CCS NA1
B <104> = komaHLa nNpoBepku CFSNAT
[X] <105> := komMaHpAa cbpoca npourecca CRP NA 1
B <106> :i=koMaHAad 3aRepuKku-cbopaAaHHbix C-CD-NA-1T
O <107> := KoMaHpZa NpoBepkKu ¢ MeTkon BpemeHn CP56Time2a CTSTA 1

MapaMeTp Nnpu KOHTpPOJIe HanpaBJ1eHUsA

(NapameTp, XxapaKTepHbIN AN CTaHLUW; KaXKAbIA TUM NAEHTU(NKaTopa oTMevyaeTcs
3HAYKOM «X», eC/IN OH UCMO/b3YeTCs TONbKO B CTaHAAPTHOM HanpaBAeHNN, 3HAYKOM
«R», ecnim oH ncnonb3yeTcs TOAbKO B 06paTHOM HanpaBJ/ieHUW, U 3Ha4YKOM «B», ecnn B
obonx HanpaBneHUsAX)

356 MRU4 MRU4-3.6-RU-MAN



13 MpunoxxeHwne

13.2 ®yHKUMOHabHaa coBMecTuMocCTb no IEC 60870-104

<110> = MapaMeTp U3MEepPEeHHOro 3Ha4yeHns, HopMasan3oBaHHoe 3Ha4yeHne P _ME NA 1
<11l1l> := nmapaMeTp M3MEPEHHOro 3Ha4YeHus, MacwTabnpoBaHHoe P ME NB 1
3HayeHune
O <112> := napameTp U3MEPEHHOro 3Ha4YeHUs, KOPOTKOE YUCJIIO C P_ME _NC 1
naaBatoLLEeN 3ansaTomn
O <113> := akTuBaumsa napameTpa P AC NA 1

Mepepnaya ¢pasnnos

(napameTp, XapaKTepHbIN AN CTaHLUW; KaXKAbIA TUM NAEHTUgNKaTopa oTMevyaeTcs
3HAYKOM «X», eC/IN OH UCMO/b3YeTCs TONbKO B CTaHAAPTHOM HanpaBAeHNN, 3HAYKOM
«R», ecnim oH ncnonb3yeTcs TOAbKO B 06paTHOM HanpaBJ/IeHUW, UK 3HAa4YKOM «B», ecnn B
obonx HanpaBneHUsAX)

O <120> := ¢hann roTtos F FR.NA 1
O <121> = pa3ges roTos F SR NA 1
O <122> = BbI30B KaTafnora, Bbibop canna, BbI30B (haisa, BbI30B pa3aena F SCNA 1
O <123> = NocseaHUn pasgen, nocneaHUn CermeHT FLSNA1
O <124> = noATBepxaeHune danna, NOATBEPXKOEHME pa3aena F AF NA 1
O <125> = CerMeHT F SG NA 1
O <126> := kaTanor {nycTo nam X, 4OCTYMeH TOJ/IbKO B (CTaHAAPTHOM) F DR TA 1
HanpaBiAeHNUN MOHUTOPUHIa}
O <127> := KypHaJ 3anpocoB — 3anpoc apxmBHOro amna F SCNB 1

NpeHTngpukarop Tna n HasHa4YeHNs NPUYNHbLI Nepegaym
(napameTpbl, XapakTepHble 4N9 CTaHLUMKN)
H 3allTpUXOBaHHble KNEeTKN: Heobs3aTelbHasa onuuns.

! YepHble KNeTKKW: onuusa, HegonycTuMas Ui Henognep)xMsaemas B 4aHHOM
COMyTCTBYIOLLEM CTaHaapTe

[0 benble kNeTKU: Heucnosb3lyemble pyHKLUM nnm ASDU.
NaoeHTUdpUKauma Tuna 3Havdka/cov4eTaHma NPUYUH nepesadu:
* «X» Mpn NCNOJIb30BaHNN TOJILKO B CTaHOapPTHOM HarnpasJieHUu;
* «R» Npn UCMONb30BaHUN TOJILKO B 06paTHOM HanpaB/ieHNw;

e «B» npu ncnonb3oBaHMn B obounx HanpaBJIeHUAX.
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<38> M_EP TD_1

<39> M_EP TE_ 1
<40> M_EP TF_ 1
<45> C_SC_NA 1
<46> C_DC_NA 1
<47> C_RC_NA_1
<48> C_SE_NA_1
<49> C_SE_NB_1
<50> C_SE_NC_1
<51> C_BO NA 1
<58> C_SC TA_1
<59> C_DC_TA 1
<60> C_RC_TA_1
<61> C_SETA 1
<62> C_SE_TB_1
<63> C_SE_TC 1
<64> C_BO TA 1
<70> M_El_NA_1*
<100>C_IC_NA_1
<101>C_CI NA_1
<102>C_RD NA 1
<103>C_CS_NA 1
<104>C_TS_NA_1
<105>C_RP_NA_1
<106>C_CD NA 1
<107>C_TS_TA 1
<110>P_ME_NA_1
<111>P_ME_NB_1

<112>P_ME_NC_1
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UpeHTudunkauma MpuuuHa nepepauu
TMNa
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* TONIbKO MYCTO uUan X

13.2.6 OcCHOBHbIe (PYHKLUMN NPUISTOIKEHUA

[X]

[X]

[X]

360

NHnumannszaumsa ctTaHumm
(mnapameTp, XapaKTepHbIN AN CTaHUUN; 3HAY0K «X», eCnn PYyHKLMNA NCNoSib3yeTcs)

YaaneHHasa nHnumannsaumsa

Linknuyeckas nepegaya gaHHbIX

(NapameTp, XapaKTepHbIA AN CTaHUMK; 3HAYOK «X», e/ YHKLUMS NCMOJIb3yeTCs
TO/IbKO B CTaHAAPTHOM HamnpaB/eHnN, 3HAa4Y0K «R», eC/in oOHa Ucnosib3yeTcsi B 06paTHOM
HamMpaBAeHWUN, U 3HAYOK «Bx», ecnn B 060UX HanpaBaeHMsX)

Limknnyeckasa nepefaya faHHbIX

Mpouenypa 4YTeHUs

(NapameTp, XapaKTepHbIA A5 CTAaHUMK; 3HAYOK «X», e/ YHKLUMS NCMOJIb3yeTCs
TO/IbKO B CTaHAAPTHOM HamnpaB/eHnUN, 3HAa4Y0K «R», eC/in oHa Ucnosib3yeTcst B 06paTHOM
HamMpaBAEeHWN, UK 3HAYOK «Bx», ecnn B 060UX HanpaBneHMsX)

lMpouenypa 4TeHun

CnoHTaHHaa nepepa4ya

(NapameTp, XapaKTepHbIA A5 CTAaHLUMK; 3HAYOK «X», e/ YHKLUMS NCMOJIb3yeTCs
TOJIbKO B CTaHAAPTHOM HamnpaB/eHnUN, 3HAa4Y0K «R», eC/in OHa Ucnosib3yeTcst B 06paTHOM
HaMpaBAEeHWN, U 3HAYOK «Bx», ecnn B 0601X HanpaBaeHMsX)

CnoHTaHHaa nepepaya
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,ﬂBoﬁHaﬂ nepeaga4da obbekTOoB AaHHbIX C npou3Boanoh an'-lMHoﬁ nepegadun

(napaMeTp, xapaKTepru?l 0S8 CTaHUUW; faHHble Noboro TMna NoMevyatoTCsd 3HAYKOM
«X», eCnn B OTBET Ha 0ANHOYHOE CMNOHTaHHOEe N3MEHEeHNE OTCNeXnBaeMoro obbekTa
nocTynaeT CUrHan, BKJIlOYatoWwmnm B cebsa n tun naeHTUUKaTopa 6es3 YKa3aHus
BpeMeHN, n COOTBeTCTByIOLLI,I/IIZ WOEeHTUMUKaATOP TUMa C yKa3aHnem BDEMEHVI)

Cnepytouwme naeHTUGUKaTOPbLI TUMa MOTYT NepeaaBaTbCs Noc/jenoBaTesIbHO B
pe3ynbTaTe eAMHUYHOrO N3MEHEHUS COCTOSIHUA 06bekTa AaHHbIX. KOHKpeTHble agpeca
06bEKTOB OaHHbIX, AN KOTOPbIX BKOYAETCS ABOMHAsA nepenaya, ornpenesneHsl B
NMPOEKTHOM CIMUCKe.

OpHo31eMeHTHas nHgopmaumsa M_SP_NA 1, M SP_TA 1, M SP. TB_ 1 nM_PS_NA 1
[Byx3anemeHTHaa nHgpopmauma M_DP_ NA 1, M DP.TA 1 v M DP TB_1

NHpopmauma o nonoxxeHun warosoro npmsoga M_ST NA 1, M ST TA 1 v M ST TB_1

O O o O

Ctpoka n3 32 6utos M_BO NA 1, M BO_ TA 1 mu M _BO _TB_1 (ecnn onpeneneHa Aas
KOHKpeTHOro obbekTa)

0 W3mMepeHHOe 3Ha4yeHMe, HopMasn3oBaHHoe 3HavyeHne M_ME NA 1, M ME TA 1, M_ME_ND_1 wu
M_ME_TD_1

N3mepeHHoOe 3Ha4veHne, macwTabupoBaHHoe 3Ha4yeHMe M_ME NB 1, M ME TB_ 1 v M_ME TE 1
N3mepeHHOe 3HaYeHne, KOPOTKOE YNCNO C nnaBatowen 3anaton M ME NC 1, M ME TC 1 u
M ME TF 1

onpoc craHuuMn

(NapameTp, XapaKTepHbIA AN CTaHLUMK; 3HAYOK «X», e/ DYHKLUMNS NCMOJIb3yeTCs
TOJIbKO B CTaHAAPTHOM HamnpaB/eHUN, 3HA4Y0K «R», eC/in OHa Ucnosib3yeTcs B 06paTHOM
HaMpaBAEeHWN, UK 3HAYOK «Bx», ecnn B 060MX HanpaBaeHUaX)

[X] rnobanbHbIN

O rpynnal O rpynna7 O rpynnal3

O rpynna 2 O rpynna 8 O rpynna 14

O rpynna 3 O rpynna9 O rpynna 15

O rpynna 4 O rpynna 10 O rpynna 16

O rpynnab O rpynnall Anpeca 06beKTOB OaHHbIX,
Ha3Ha4YeHHble KaXkaon rpynne,

0 rpynna 6 0 rpynna 12 LOJIKHbI 0TOBPaKaTbCs B

oTAesnbHoOM Tabnuue.

CHUHXpPOHU3aLNA 4acoB

(napameTp, XxapakTepHbIA A5 CTaHLUNKW; 3HAYOK «X», eC/in PYHKLNSA NCMOoNb3yeTCs
TOJIbKO B CTaHAAPTHOM HarnpaB/ieHUN, 3Ha4YOK «R», eCnm oHa UCnosb3yeTcsa B obpaTHOM
HanpaB/ieHUU, NN 3Ha4oK «B», ecnm B 0bonx HanpaBaeHUAX)

[X] CuHxpoHM3aumsa 4acos
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Mepepnaya KkoMmaHAbI

(NnapameTp, XapaKTepHbIA AN 06beKTa; 3HAYOK «X», ecniv QYHKLMS NCNOob3yeTCs
TOJIbKO B CTaHAAPTHOM HamnpaBieHWN, 3Ha4Y0K «R», ec/im oHa ncnosb3yeTcs B 06paTHOM
HanpaBAeHWN, UK 3HAYOK «B», ecnn B 060X HanpaBaeHUAX)

[X] Mpamas nepenada KOMaHAbl
O Mpamaa nepefadvya KOMaHAbl U3MEHEHWSA YCTaBKU
[X] Bbibop 1 BbINOJIHEHME KOMaH b
O Bbibop 1 BbINOJIHEHNE KOMaHAbl U3MEHEHNS YCTaBKMN
[X] Wcnonb3yetca C_ SE_ ACTTERM
0 be3 OoNoJIHNTENbHOrO onpeaeneHns
[X] OnnTenbHOCTb KOPOTKOro uMnysbca (4JIUTeNIbHOCTb, onpefesieHHas OAHUM U3 CUCTEMHbIX
napamMeTpoB yOa/leHHOW CTaHUWN)
O  OAnTenbHOCTb AOArOro uMnysabca (4ANTeNbHOCTb, onpeaesieHHas 0gHMM U3 CUCTEMHbIX
rnapamMeTpoB yAasieHHON CTaHL )
0 TTOCTOSAAHHbIA BbIXOLHOW CUFHA
[X] KOHTpOMb MakCMManbHON 3a4EPXKKW MPU OTNPaBKe KOMaH4 HanpaB/eHNS N KOMaH[,
N3MEeHEeHUs yCTaBKK
[HacTpamBaeTcs] MakcuManbHO A0oNYCTMMas 3afdep)KKa 0ObIYHbIX KOMaHA U KOMaHA,
M3MeHeHUs yCTaBKK
Mepepa4ya MHTErpasabHbIX CYyMM
(napameTp, XxapakKTepHbI A9 CTaHUUW UK 06beKTa; 3HAYOK «X», eCsin PYHKUNSA
NCNOJIb3YeTCs TOJMIbKO B CTaHO4apPTHOM HampaB/aeHun, 3Ha4oK «R», ecnm oHa
ncnosb3yeTtcsa B 06paTHOM HanpaBseHUU, UM 3HAY0K «B», ecnn B 06omx HanpaBaeHnsx)
O Pexunm A: nokanbHas 6/JTOKMPOBKa CO CNOHTAHHOW nepepnadven
O Pexwum B: nokasnbHas 6/10KMpOBKa C ONPOCOM CHETHMKOB
O Pexunm C: 610KMpoOBKa 1 nepefaya C MCNOJSIb30BaHNEM KOMaH Onpoca CYETYNKOB
O Pexunm D: 6/10KMpOBKa Mo KOMaHAEe Onpoca CHeTYNKOB, 6/10KMPOBaAHHbIE 3HAYEHNS
rnepenarTCa CMOHTAaHHO
[X] CuyuTbiBaHME NMOKA3aHUN CHETHYUKOB
O brnokupoBka cHeT4mkoB H6e3 cbpoca
0 BnoKupoBKa CHETYMKOB CO COPOCOM
O Cbpoc cHeT4YMKOB
O O6wwin CHETUYMK 3anpoCcoB
0 CyeTyumk 3anpocos, rpynna 1
O CyeTyumk 3anpocos, rpynna 2
0 CyeTyumk 3anpocos, rpynna 3

362
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[0 CyeTyumk 3anpocos, rpynna 4

3arpyska napaMeTpos

(NapameTp, XxapaKTepHbIN 0S5 06beKTa; 3HAYOK «X», ecin PYHKLMSA NCNOoNb3yeTca
TOJIbKO B CTAHAAPTHOM HanpaB/iEHUW, 3HAYOK «Rx», ecin oHa Ucnonb3lyeTcsa B 06paTHOM
HanpaBaeHNN, NN 3HAYOK «B», ecnn B 06onx HanpaBneHnsax)

lNoporosoe 3Ha4YeHue
KoahhrumneHT crinaxmuBaHus

HuxHWIA Npenen nepefayin N3MepeHHbIX 3Ha4YeHn’

O O O O

BepxHun npenen nepegayn UsMepeHHbIX 3Ha4YeHUn

AKTuBauunsa napaMeTpa

(NapameTp, XapaKTepHbIA AN 06beKTa; 3HAYOK «X», ecqin QYHKLMS NCNOoNb3yeTCs
TOJIbKO B CTAaHAAPTHOM HamnpaBieHnn, 3Ha4Y0K «R», ecnim oHa ncnosb3yeTcs B 06paTHOM
HamnpaBAeHWN, UK 3HAYOK «B», ecnn B 060mMXx HanpaBaeHUAX)

O BktovyeHne/BbIKNOYEHMNE MOCTOAHHON LNKANYECKOW NN NePNOLNYECKON Nepeadayn
agpecyemoro obbekTa
Mpouenypa npoBepkKu
(napamMeTp, XapaKTepHbIN OJ1 CTaHUWW; 3HAYO0K «X», eC/In PYHKLMSA UCTOoNb3yeTCs
TOJIbKO B CTaHAApPTHOM HamnpaBJIEHUN, 3HAYOK «R», eC/im oHa UCrnosib3yeTcs B 06bpaTHOM

HanpaBJIeHMW, NN 3HAYOK «Bx», ecnn B 060X HanpaBAeHUsx)

O lMpouenypa NpoBepKun

Mepepnaya ¢pasnos
(napameTp, XxapakKTepHbI AN CTaHUMKW; 3HAY0K «X», eC/in PYHKLUNSA UCNosb3yeTcs)
lMepenada ¢annoB B HanpaB/eHUN MOHUTOPUHIa

Mpo3payHbIn ann

MNepenaya AaHHbIX 0 HapyLweHWsax B paboTe 3awmnTHOro obopynosaHus

Mepepava nocnepgoBaTesibHOCTEN COBbITUN

O O o O

Mepenava nocsenoBaTENIbHOCTEN 3aMMCaHHbIX aHaI0roBbIX 3HAYEHNN

lMepenada annoB NpM KOHTPOJIE HanpaBaeHNs

O Tpo3payHbii hann

doHOoBOEe CKaHupoOBaHHNe
(napameTp, XxapakKTepHbI OS89 CTaHUMNW; 3HAYOK «X», eCcnn PYyHKLMNSA NCNOJIb3yeTCs

TOJIbKO B CTaHAAPTHOM HanpasieHuu, 3Ha4Y0K «R», ecnm oHa UCrnosb3yeTcs B 06paTHOM
HanpaBJIeHNN, UM 3HAYOK «B», ecnn B obounx Hal'lpaBJ'IEHI/IFIX)
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[0 ®OoHOBOE CKaHWpOBaHUe

C6bop maHHbIX O 3amepiXKe nepenavm

(NapamMeTp, XapaKTePHbIN 0N CTaHLUNK; 3HAY0K «X», eCNu PYHKLNA NCNOJSIb3yeTCs
TOJIbKO B CTAaHAAPTHOM HanpaB/iEHUW, 3HAYOK «Rx», ecin oHa Ucnonb3lyeTcsa B 06paTHOM
HanpaBaeHNN, NN 3HAYOK «B», ecnn B 0bonx HanpaBneHnsax)

H CbHop AaHHbix03aRepx ke Repeaa‘tih

OnpepnesieHne TauMayToOB

MapameTp 3HauyeHue NMpuMmeyaHusn BbiOpaHHOe
no 3HauYeHue
YMOJTHaHUIO
to 30 c TanmayT YCTaHOBKW COEAVNHEHNS 30 c
(dbnkcupoBaHHbIN)
t1 15 c TanmayT oTnpaBku nam TectnposaHus APDU 15 c
(hnkcrmpoBaHHbLIN)
to 10 c TanmayT NoOTBEPXKOEHNS MPUN OTCYTCTBUN 10 c
MHMOPMaLMOHHbBIX coobLleHun, tr < t; (dbukcupoBaHHbIN)
t3 20 c TanMayT OTrNpPaBKW TECTOBbIX MAaKeTOB Mpu 20 c
anntensHoMm 6e3nencTeun (chnkcmpoBaHHbIN)
MakcunmMmanbHoe Yyncno HenogaTeep>xaeHHbix APDU (k) B ¢popmaTte I m nocnenHnx
nogTBep>XgeHHbix APDU (w)
MapameTp 3HauyeHue MpuMmeyaHus BbiOpaHHOe
no 3HauYeHue
YMOJIHaHUIO
k 12 APDU MakcuManbHasa pasHuua npu noayvyeHUn HomMmepa 12
nocsieAoBaTENbLHOCTUN A1 OTANPaBKN NMepeMeHHOoNn (dbukcupoBaHHoOE)
COCTOSAHUSA
w 8 APDU MocnenHee noaTeBepXXAeHMe nocse noayyvyeHns APDU 8
(w) B bopmare | (hpukcmpoBaHHoE)
3Ha4veHnsa k n w npegHa3sHa4veHbl TOJIbKO 418 YTEHUA, TO eCTb HE HaCTpPanBaloTCA.
HomMep nopta
MapameTp 3HayeHue MpumMmeydyaHus
Homep nopTa 2404 HacTpanBaeMbili, 3Ha4YeHMe no
ymosidaHuio — 2404
Komnnekr RFC 2200
KomnnekT RFC 2200 — ouumanbHbin cTaHOapT NIHTepHeTa, B KOTOPOM OMNMCbIBaeTCA
COCTOSIHME CTaHJapTu3aumm NPoTOKOOB, UCNOoJIb3yeMblX B UHTepHeTe, Kak onpeaesnieHo
CoeToM o apxutekType NHTepHeT (IAB). MNMpeanaraeTcs WNPOKNIA CMEKTP
364 MRU4 MRU4-3.6-RU-MAN



13 MpunoxxeHwne

13.2 ®yHKUMOHabHaa coBMmecTuMocTb no IEC 60870-104

haKTUYeCKMX CTaHOapToB, UCnonb3yembliXx B MHTepHeTe. Nosib3oBaTeNs M LAaHHOIo
CTaHpapTa cnenyeT BbibpaTb 13 KoMnnekTa RFC 2200 ooKyMeHTbl, nogxoaalwine ans
MMEKLNXCS NMPOEKTOB.

[X] Ethernet 802.3
O TMocnepoBaTesibHbIN NHTepgenc X.21

O  Opyrue anemeHTbl RFC 2200
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13 MpunoxeHne
13.3 ABbpeBunaTypbl 1 COKpaLLEeHNS

13.3 AOOpeBuaTypbl U COKpaLLEHUSA

B naHHOM pyKOBOACTBE UCMOJb3YOTCA cnenyoLlmne abbpeBnaTypbl U COKpaLLEeHUS

°C panycel Uenbcus

°F pagycbl ®apeHrenTa

A AMnepbl

AC MepeMeHHbIN TOK

Ack. MooTBepxaeHue

7 Jlornyeckunii anemeHT (BbIX04 MPUHMMaET NCTUHHOE 3Ha4YeHne, ecan Bce

BXOAHbI€ CUTHaJIbl UMEIT NCTUHHOE 3HaYeHune)

ANSI AMEPUKAHCKUIA HALWOHANIbHbIN NHCTUTYT CTaHAAPTOB
avg. CpenHee 3Ha4veHue

AWG AMepuKaHCKN Kanmbp nposonoBs

OB OTKa3 BbIK/lOYaTens

Bkr BblikoyaTens

Blo Brnokunposka

BO PenenHble BbIXO4bl

BO1 PenenHbin Bbixoq 1

BO2 PenenHbin Bbixo g, 2

BO3 PenenHbin Bbixoq 3

calc PaccuymTaHo

CB BoeiktoyaTens

CBF Moaynb yCTPONCTBa pe3epBUPOBaHMSA OTKa3a BblKlOYaTENS
CD KoMnakT-anck

Xap. dopMa KpnBon

MBIT Moaynb 6/TOKMPOBKN OT MYCKOBbIX TOKOB
Cmd. KomaHpa

CMN O6wmn Bxon,

COM O6Lwmnnm Bxon,

Csasb Csd3b

Cu. CyeTyuk(n)

CSA KaHagckasa accoumaumnsa cTaHOapToB

nT N3onnpytownin TpaHcopmMaTop

Ynp. YnpasneHue
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KTT

KTT

il

Pa3bem D-Sub
[MocT. ToK

OB6MN

henbTa pu
df/dt

DI

Cy. onarH.
OunarH.
DIN

Hanp.
OX3

aIMC

EN

owl. /Ouu.

EVTcon

BHeww

Ex Oil Temp
BHBAK
BHLW3aLL
BHLw3au
BHewHMru/asn
HabnBHewTemn
f

DHK

FIFO

MpuHuun FIFO
yHA.
g
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13 MpunoxxeHwne
13.3 A66peBmnaTypbl N COKpaLLEHNS
KoHTpob TpaHchopMaTopa TOKa
KOHTpOJ1b TpaHchopMaTopa ToKa
LeHb
NHTepdenc cea3n
MOCTOSAHHbLIN TOK

XapakTepucTrka onpeneneHHoro BpeMeHu (BpeMsi OTKIIOYEHUA HE 3aBUCUT
OT BEJINYMHbI CUJIbl TOKA)

Bbibpoc BekTOpa

CKOpOCTb N3MEHEHUS YaCTOThl
Lndgposon Bxon,
OunarHoctunyeckumn(e) cyetTymk(n)
OdnarHoctunka

MpoMbIWAEHHbIA CTaHgapT FepMmanHnun
HanpaBneHHbIN

XapakTepucTuka o4eHb 60nbLLON 06PaTHOM 3aBUCMMOCTUN OTKJIIOHEHUS
D1eKTpoOMarHUTHaAsA COBMECTMMOCTb
EBponencknin ctaHpapT

Ownbka

MapameTp onpeaensowmnin, ABASETCS JIM 0CTAaTOYHOE HanpsXXeHne
N3MEPEHHbIM UM PaCYETHbIM.

BHewHnn

BHelwHsa TemnepaTypa Macia
BHelwHAA 610KnpoBKa

BHelwHaa 3awmTa — Moayib
BHewHAAa 3awmTa

Cka4ok pasneHus

KOHTpO/b BHELLUHEN TemnepaTypbl
Mopaynb 3aWKnThbl MO YacToTe

OYyHKUNS (BKJIIOYEHME NN OTKAOYEeHNE PyHKLMOHaNa = paspewmnTb Uan
3anpeTunTb)

B nopsgke noctynieHus
B nopsgke noctynaeHus
OyHOaMeHTasIbHbIN (MOBEPXHOCTHAA BOJIHA)

YckopeHune ceBobogHoro nageHunsa (9,81 m/c2)
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13 MpunoxeHne

13.3 ABbpeBunaTypbl 1 COKpaLLEeHNS

GND
y
N4M
HTL

My

I-OB
10

12

12>
12T
14T

IdGH

IdH
M3K

CtaHpapT M3K
61850

IEEE

368

3a3eMsieHue

Yac

NHTepdenc «4enoBek-mMallnHa» (MepenHasa naHe b 3alLUTHOroO pene)
Ob603Ha4YeHne n3genns Npon3BoanTeNeM

Fepu

CTyneHb neperpys3kun asbl Mo TOKY

TOK KOPOTKOIr0 3aMblKaHNSA

Tok

Moporosoe 3Ha4YeHMe OTKYEeHNS

HyneBon ToK (CMMMETpPUYHbIE KOMMOHEHTbI)

ToK NpsAMON NocsieaoBaTe/IbHOCTU (CMMMETPUYHbIE KOMMOHEHTHI)
Tok obpaTHOW NoCneaoBaTENbHOCTU (CMMMETPUYHbLIE KOMIMOHEHThI)
CTyneHb 3aWnTbl OT HECUMMETPUYHOWN Harpy3Ku

TennoBas Harpyska

TennoBas Harpyska

Tok hasbl A

Tok pa3bl B

Tok hasbl C

O603Ha4yeHne n3genms Npon3BoanTesNeM

Moaynb anddepeHunanbHON 3aWnThbl

Moaynb andgepeHumnanbHOM OrpaHNYeHHON 3aLlMTbl OT 3aMblKaHWS Ha
3emM10

Moaynb OrpaHNYEHHOW TOKOBOM 3aLLMTbl OT 3aMblKaHUA Ha 3€MJ1I0 C BbICOKON
yCTaBKOW

Moaynb andgepeHumanbHOM 3alnTbl C BbICOKOW YCTaBKOW
MeXxayHapoAHas 3/IeEKTPOTEXHMYECKash KOMUCCUSA

CtaHpgapT M3K 61850

NHCTUTYT MH)XEHEPOB MO 3JIEKTPOTEXHUKE N SNIEKTPOHUKE
CTyneHb 3alUUTbl OT TOKOB 3aMblKaHNSA Ha 3eMJIt0

TOK 3aMblKaHNs Ha 3eMJII0

TOK KOPOTKOro 3aMblKaHUA

HOMWHaIbHbIA TOK 3aMblKaHNA Ha 3eMJIO

1 rapMoHuKa
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IH2
IH2

BKJ1.
InEn
NHD.
Brok.

IOncTaHUMOHHOE
OTKJ1tI0YEeHMne

NHB

IR
IRIG
IRIG-B

L
Kr
Ky,
KB

KB nocT. Toka nnn

kB MOCT. TOKA
I/In

L1

L2

L3
QPYHT-AI0NM
can

AOVHB
LoE-Z1
LoE-Z2
Jloruka

LOP
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Moay b 3aWmnTbl OT 6POCKOB TOKaA

2 rapMOHNKa

Owonm

Bknoyas, BKAKOYUTENbHO

CaMonp0M3Boanoe BKJIlOHEHNE

NHpopmMmaums

Bnokunposka

OncTtaHUMOHHOE OTKJIl0YEeHne

XapakTepucTuka obpaTHOM 3aBUCMMOCTU (BpeMs OTKJIIOHEHUS
paccynTbiBaeTCsa C y4eTOM BeNIMYMHbI CUJ1bl TOKA)

PaccymTaHHbIN (OCTATOYHbIN) TOK 3aMblKaHNA Ha 3eMJIO
Bxon 0na CUHXpPOHU3aUWN BpeEMEHM (4achl)
Moaynb IRIG-B

TennoBas Harpyska

13 MpunoxxeHwne

13.3 A66peBmnaTypbl N COKpaLLEHNS

4 n3MepuTeNbHbI BX04 Fpynnbl COOPKMN M3MEpPEHNS TOKA (TOK 3aMblKaHUS Ha

3eMJII0 N TOK HENTpPann)

>xoynb
Knnorpamm
Knnorep,

KnnoBonbT

Hanps>keHne NoCTOAHHOI0 TOKa, KNOBOJIbT

OTHOLWEeHNne ToKa K HOMUHAJIbHOMY TOKY

daza A
®a3a B
®aza C

QOYHT-A0NM

CBeToAMOAHbIN MHANKATOP

XapakTepucTrka AnmTenbHon obpaTHOM 3aBUCMMOCTU OTKITIOYEHMS

3awmTa oT noTepu Bo3byxaeHns

3awmTa oT noTepu Bo3byKaeHUS

Jlornka

MageHne noTeHumMana

MRU4
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13 MpunoxeHne
13.3 ABbpeBunaTypbl 1 COKpaLLEeHNS

HH Hun3koe Hanps>XeHne/HN3KOBOJIbTHbIN

PIH PaboTa Npy NOHUXXEHHOM HaMNpPsS>XXeHun

M MeTp

MA Munnunamnep(bl)

PY4H. Py4Hoi/Bpy4yHyto

MaKc. MaKcnManbHbIN

n3M N3mepeHHbIn

MWH. MWHUMaNbHbIN

MUH MwuHyTa

C/HB XapakTepucTnka ymepeHHon obpaTHOM 3aBUCMMOCTMN OTKJIHOHEHNS
MK Ko, ncnosb3yembinn npomnssogntenem ons obosHavyeHnsa nigenms
MM MunnnmeTp

BPI Bnok pacnpeneneHnsa namMaTun

MC MwunnucekyHga(bl)

CH CpepnHee Hanps>xeHne

MBA MunnuBonbT-amnep (MOLHOCTb)

N.C. He nogknio4eHo

H.P. HopMasibHO pa3oMKHYTbIN (KOHTaKT)

HWUHB XapakKTepucTnKa CTaHgapTHOWM obpaTHOW 3aBUCUMOCTU OTKJIIOHEHMNS
Hm HblOTOH-MeTp

Ne Homep

Howm. HomMunHanbHbIN

NT Koga, ncnosb3yembini npomnssogntenem onsa obosHavyeHmnsa ngenms
P ObpaTHaa aKTUBHasA MOLLHOCTb

Mapam. NapameTp

MK lMepcoHanbHbIN KOMMbLIOTEP

rnn [MeyaTHasa nnata

PE 3almnTHOE 3a3eMeHne

Ha en. Ha eanHULY

KM KoappuumneHT MOoLHOCTN, MOL4Y /b

o. ®da3a

PQS Moaynb 3aWuTbl MOLLHOCTU

pri MepBUYHbIN
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3auy
HM1
HM2
HMN3
HIM4
HN

MHM

Q->&V<

R

3arn.
OTH.
cbp
ResetFct
RevData
CK3
C6pc
TOC

C

SC

Sca
SCADA
cek

cek
eHlMocn
Sig.
SNTP
Y3BB
StartFct
Sum

no
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13 MpunoxxeHwne

13.3 A66peBmnaTypbl N COKpaLLEHNS

Moay/b 3aWnTbl (F1aBHbIA MOLYb)
Habop napameTpos 1

Habop napameTpos 2

Habop napameTpos 3

Habop napameTpos 4

Habop napameTpos

MepekntovaTenb Habopa NapaMeTpoB (MepeksyeHne ¢ ogHoro Habopa
rnapamMeTpoB Ha Apyron)

ObpaTHas peakTUBHas MOLLHOCTb

HanpaBsieHHada 3alumMTa OT MOHMXXEHHOro HanpsaXXeHusa n peaKTVIBHOVI
MOLHOCTN

C6poc

3anuncob

OTHOCUTENbHbIN

C6poc

OyHKuKna cbpoca

O630pHbIe AaHHbIe
CpefnHekBagpaTU4YHOE 3HayYeHune
C6poc

Mopnynb TemMnepaTypHON 3aLnTbI
CekyHpa(bl)

KOHTPOJIbHbIN KOHTAKT (CMHOHUMbI: KOHTAKT NoA Hanpsi>XeHWeM, 3alUTHbIN
KOHTAKT, KOHTaKT yrnpaB/ieHns)

SCADA

Moaynb cBA3u

CekyHpa(bl)

BTopu4HbIN

eHepaTOp CMHYCOUAbI

CurHan

Mogynb SNTP

Monaynb yCKOpeHNs 3alnT Npy BKIOYEHUN BbiKlOYaTeNs
DYyHKLNA MyCKa

CyMmMupoBaHue

MporpamMmMHoe obecneyeHune
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13.3 ABbpeBunaTypbl 1 COKpaLLEeHNS

CnHXp./cnHX
Sys.

t

twnn t.
Temd
TCP/IP
Kuo

ThR

T
KomOTKN
txt

UL

umz

USB

\Y

B

u/f>
V012

B nepem. Toka
B mocT. Toka
VDE

VDEW

VE

VG

B/HB

KTH

BT

WDC

WWw

XCT

Xlnv
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MpoBepKa CMHXPOHU3aLMN

Cuctema

3ajepKKa OTKJI0YEeHNS

Bpems

KoMaHga oTK/4YeHns

MpOTOKOJIbI CBA3N

KOHTpOJIb Lenn OTKAYeHNS

Moaynb TensioBon Mmoaenu

Ko, ncnosb3yembinn npomnssogutenem oas obosHavyeHnsa ngenms
KoMaHOa OoTKJlo4YeHuns

TekcT

KomnaHunsa Underwriters Laboratories

OB (xapaKTepucTrKa OTKAOYEHUS C BblAEPXKKO BPEMEHN)
YHuBepcasbHasa nocaenoBaTesibHas WWUHa

BennynHa Hanps>xeHuns

BonbT

MepeBo3byxaoeHune

CYMMeTpPUYHbIE NEMEHTLI: KOHTPOIb NPAMON NI obpaTHOM
nocsenoBaTesibHOCTU (a3

Hanps>keHne nepeMeHHOro Toka, BOJibThl

Hanps>keHne NOCTOAHHOr0 TOKa, BOJIbThI

Verband Deutscher Elektrotechnik

Verband der Elektrizitatswirtschaft

OcTaTo4yHOoe Hanps»XeHue

CTyneHb 3alMThl MO OCTAaTOYHOMY HaMpsXKeHnIo
XapakTepucTuka 6oabLon obpaTHOM 3aBUCMMOCTU OTKJIIOHEHNS
KOHTpOJIb TpaHCchopMaTopa Hanpsa>XeHus

BaTT(bl)

3aLlMNTHbIM KOHTAKT (KOHTPOJIbHbIN KOHTAKT)

BcemunpHas KoMnblOTEPHAA CeTb

4 BXO4 N3MepeHns ToKa (TOK 3aMblKaHMA Ha 3eMJI0 UKW TOK HENTpasn)

XapakTepucTuka o6paTHON 3aBUCUMOCTH
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13 MpunoxxeHwne

13.4 lMepe4eHb Kogos ANSI

13.4 MepeueHb KopoB ANSI

(PakTnYeckn gaHHbIN NepevyeHb OCHOBLIBaeTCA Ha cTaHgapTe IEEE Std C37.2-2008.)

ANSI MRU4
14

21

21P

24

25 CuHx

26

27 KH
27(t)

27A

27M

27N VG

27TN

32
32F
32R
37
38

40
46

46G

47 U012
48

49
49M

MRU4-3.6-RU-MAN

DYHKL UM

MoHM>XeHHasa CKOPOCTb

OncTtaHumMmoHHaa 3awmnTa

OncTtaHuMoHHaa penenHas 3awmTa oT MexxdasHbix K3
3awmTa oT nepeBo3byxaeHus (BonbT/repu,)

CUHXPOHM3aLUMa N NPOBEPKA CUHXPOHHOCTYU C MOMOLLbIO 4-ro
N3MEpPUTESIbHOr0 KaHaJsla naaTbl U3MEPEHUSI HaMpPsXKeHUs

TemMmnepaTypHasa 3awimTa
3almnTa OT NOHMKXEHUSA Hanpsa>XeHns
3awmTa OT NOHUXXEHHOr0 HaNps>XXeHUs (3aBNCUT OT BPEMEHMN)

3awmTa OT MOHMXKXEHNS HAaNpPsXXeHUs (BcmomoraTesnbHas) C
MOMOLLbIO 4-ro U3MEPUTENILHOINO KaHasla naaTbl U3MepeHuns
Hanpsa>XeHus

®a3o0Bas (0OCHOBHASA) 3aLUUTa OT MOHUXKEHUS HaNpsXXeHus (C
3aBMCUMOCTbIO OT BPEMEHN)

MoHM>XeHHOEe Hanps>XeHne HenTpaau, C MOMOLLbIO 4-ro
N3MepUTEesIbHOro KaHasa naaTbhl U3MEePEeHN Hanps>XXeHns

MoHM>XeHHoe Hanps)xeHne He|7|Tpan|/| rapMOHUK TPEeTbEro nopdaka,

C NOMOLLbIO 4-r0 N3MEPUTEJIbHOr0 KaHaJsla njaaTbl U3MepeHns
Harnpa>XeHus

3awmnTa HanpaBAEHHOW MOLLHOCTH
3awmTa NpAMON MOLLHOCTK

3awmTa o6bpaTHOM MOLLHOCTW
MOHM>XXEHHbIA TOK/MOHNXXEHHasA MOLLHOCTb

TemnepaTypHasd 3awWwunTa (4ONOJHUTENBHO Yepe3 uHtepdenc/
BHELLUHUA MOAY/b)

MoTepsa Bo3byXAeHMs/NoTeps rnons

3alWmTa OT HeyCTaHOBMBLLEroCs ToKa

3awmTa OT HeyCTaHOBMBLUIEroCcs TOKa reHepaTopa
3awmTa oT HecbanaHCMPOBAHHOIO HaMpPSAXKEHUN

He3aBeplueHHas nocsenoBaTeNbHOCTb (KOHTPOJIb BPEMEHMU
3anycka)

TennoBas 3awWnTa

TennoBas 3aWlnUTa 3MeKTpoABUraTens

MRU4
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13 MpunoxeHne
13.4 lMNepeyeHb Kogos ANSI

ANSI MRU4 DYyHKL UM

49R
49S

50BF YPOB

TennoBas 3aWwMTa poTopa
TennoBas 3aWlnTa cTaTopa

OTKa3 BblKJtOYaTENSA

50 Meperpyska No ToKy (MrHOBEHHOE OeNcTBue)

50) 3akanHUBaHMe (3abnoKNpPoOBaHHbIN POTOP)

50P Meperpyska ¢asbl N0 TOKY (MFTHOBEHHOE OENCTBUE)

50N/G MNMeperpyska HenTpanm No Toky (MrHOBEHHOe OencTeue)

50Ns Meperpyska No TOKY HENTPaanN Masoro Toka (MrHOBEHHOE
OencrTeune)

50R Meperpy3ka HenWTpaan No TOKY (MFHOBEHHOE OENCTBUE)

51 [Meperpyska no TOKy

51P Meperpyska ga3bl N0 TOKY

51IN/G MNeperpyska HeMTpaau No TOKY

51Ns Meperpy3ka Mo TOKY HENTPaM Maoro ToKa

51LR 3abnokmnpoBaHHbIN POTOP

51LRS 3anyck 3a6n0KnpoBaHHOro poTopa (BO BpeMs MocaenoBaTesIbHOCTHU
3anycka)

51C 3almMTa no TOKY C NYCKOM MO Harnps»XeHuo

51Q Meperpy3ka no TOKY oTpuuaTesIbHOMN NOCAen0BaTE/IbHOCTH
YyepepnoBaHus a3 (HECKONIbKO XapaKTEPUCTUK OTKIKOYEHNS)

51V Meperpyska No TOKY C OrpaHU4YeHNEM HanpAXKeHNS

55 3awmTa no Ko3PPULNEHTY MOLLHOCTU

56 Pene nogayn Bo3byxaeHUs

59 KH 3awmTa oT N36bITOYHOrO HANPSXKEHUS

59M da30Basg (OCHOBHAaA) 3aLWMTa OT MOBbILEHNSA HaNpsXeHns

59TN VG MoBbILLEHHOE HaNPSAXXEeHNE HENTPaIN FaPMOHNK TPETbEro Nopsaka,
C MOMOLLbIO 4-F0 N3MEPUTENBHOr0 KaHaJsla nNaaTbl U3MepeHns
Hanps>XeHuns

59A 3awmTa oT U3bbITOYHOrO HaNpPsXXeHns Yepes 4-n
(BONONHNTENbHbIN) N3MEPUTENLHbIN KaHal KapTbl N3MepeHuns
Hanpsa>xeHuns

59N 3awmTa oT N306bITOYHOIr0 HaNPSXXEHUSA Ha HENTPaKU

60FL KTH KoHTpob TpaHCopMaToOpa Hanps>XeHns

60L KOHTpO/1b TpaHchopMaTopa ToKa

64R 3almTa poTopa OT 3aMblKaHUA Ha 3eMJ1t0
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ANSI MRU4
64REF

66

67

67N

67Ns

68

74TC KLY
78

78V nenbTta u
79

81 f

81U

810

81R df/dt
86

87

87B

87G

87GN

87M

87SV

87T

87TN

CLK IRIG-B, ...

DDR PernctpaTtop
HencnpasH.

DFR PernctpaTtop
ownbok

LGC Nor_
MET N3mepeHHble

3Ha4YeHn4A

SER PernctpaTtop
CcobbITUN
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13 MpunoxxeHwne

13.4 NepeyeHb Kogos ANSI

DYyHKL UM

OrpaHuYeHHas 3almTa Mo TOKY 3aMblKaHMSA Ha 3eMJIt0
3anyckoB B 4 (6/10KMpoBKa 3anycka)

HanpaBneHHOe N36bITOYHOE HaMpsa)XXeHne
HanpaBneHHOe N36bITOYHOE HaMpPsa)XXeHne HenTpaan
HanpaBneHHOe N36bITOYHOE HaMPsAXXEeHNE HENTPAIN Masioro ToKa
BnoknpoBKa Npu Ka4yaHUAX MOLLHOCTU

KOHTpO/b Lenu oTKJYEHNS

HecnHXxpoHHOE OTKAo4YeHne

3awmTa OT CKa4yKa BeKTopa

ABTOMaTU4YeCKOe NMOBTOPHOE BKJKOYEHNE

3awmTa 4acToThl

3awmTa OT He4O0CTAaTOYHOM YacTOoThl

3awmTa oT N36bITOYHOW YacTOThl

ROCOF (df/dt)

Bnokuposka

OuddepeHumanbHana 3alinTa (reHepaTopa/TpaHCciopMaTopa/LLnHbI)

OnddepeHumanbHasa 3aWmTa WNHbI
OnddepeHumanbHaga 3awnMTa reHepaTopa
OnddepeHumanbHasa 3aWmMTa 3a3eMJIeHNSa reHepaTtopa
OundpepeHuanbHana 3aWmTa AgBuraTens

OTKpbITbIN KOHTPOAL TT (cM. Takxe 87 / 87B)
OnddepeHunanbHada 3almTa TpaHcopMaTopa

OnddepeHumanbHasa 3aWmTa 3a3eMsieHnsa TpaHchopMmaTopa

CHXPOHM3aLMa YacoB (Hanpumep, ¢ NnoMoLllbio nHTepdenca IRIG-B)

3anncb aBapuHbIX HAapPYLLEHUN, He CBA3aHHbIX Co cboeM

LUndgposasa peructpaumsa cboes

Jlornka, cxema

N3mepeHmnsa Ha nogcTaHuum (3Heprus, cuna Toka, Hanps>xeHue,
MOLLHOCTb, P€aKTUBHAA MOLLHOCTb, KO3(h(PULMEHT MOLLHOCTM,
notpebnexne)

[laHHble 0 cobbITUM C NPMBA3KON MO BPpEMEHM

MRU4
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ANSI MRU4 DYHKUUU

TCM KLY MOHUTOPUHI/KOHTPOJIb LLEeNN OTKJII0YEHUSA
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13.5 UcTopusa pepakuum

B naHHOW rnaBe NpuBedeH MOJIHbIN MepeyYeHb U3MEHEHUI, HadYrHaa ¢ Bepcun 3.0. Onsa
nony4yeHnsa MHgopMaunm ob N3IMeHeHNaX B BEpCUAX 2.X obpallaiTeCb B KOMMaHMIO
Woodward.

B npnHumnne, Bce obopyanoBaHme n nporpammHoe obecrnevyeHune sepcunm 3.x obpaTHO
COBMECTUMO ApYyr C ApyroM. [1ns nosyy4yeHns 4ONoJHUTENbHON MHGopMaLumn
obpawanTteck B cnyxby nogaep>xku komnanmm Woodward.

O AKTyanbHas BOKYMEHTaLus

MNMocnenHss pefakums HAaCTOALLEro TEXHNYECKOro PYKOBOACTBA U 0OHOBIEHHbIN CIIMCOK
ncrnpaBaeHUn [oCTynHbl Ha Beb-canTe Woodward.
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378

e NaTa: 31 auBaps 2019 .

e Pepakuuns: E

MporpammHoe obecneyeHune

OyHKUMM 3awmnTbl MRU4 aganTupoBaHbl B COOTBETCTBUM C TpeboBaHusmn VDE-AR-
N-4110:2018.

MOH_Vﬂb 3awnTbl 4acToTbl, CKOPOCTb U3MEHEeHUS YacCTOThl.
M3mepeHne 4acToThl 6bin10 ONTUMN3NPOBaAHO OJ1A NOBbILLEHNA TOYHOCTU N cTabunbHOCTN.

I'MCTepe3|/|c, VICI'IOJ'Ib3yeMbII7I Ona 3aWnTbl Mo 4aCcToTeE, MOXXHO UBMEHUTL B COOTBETCTBUN
C HOBbIM MapaMeTpoM «CHUX. 4aCTOTbI».

HoBble napameTpsbl [CucTMap / YacTtoTa] «CTabua. okHa f» n «Ctabusa. okHa df/dt»
No3BOJISIOT CTabunnsnpoBaTb 3HAYEHNSA YACTOTbl OTHOCUTEIbHO MITHOBEHHbIX
kKonebaHunn.

OnpepneneHne HanpaBsieHUA Me>X(ha3HOro KOpoOTKOro 3aMbiKaHUs

NcnpaBneHue ownbok: ycTpaHeHa ownbka B afropntMe onpeaeseHns HanpasJsieHUs,
KOTOpas MorJa npMBecTM HEBEPHOMY onpenesieHnto HarnpassieHnsa gna cuctem ACB
(nocnepoBaTensHocTU ha3 ABC He U3MEHEHbI).

«Tonbko HabnogeHue»

HoBbIn NnapamMeTp NIaHMPOBaHUS YCTPONCTBA «To/IbKO HabogeHe» nobaBneH B
cnepyowmne pyHKLUAN 3anThbl:

» VG[x] — KoHTposnb Hanps>keHns (cM. > «4.4 dyHkumns koHTpons Hanps>keHns VG,
VX»)

Mpun NCNonb30BaHUN HACTPOWKN «TosIbKO HabogeHne» = «fa» B monyne byget
paboTaTb TONLKO PYHKLNA KOHTPONA: ABapUNHbIE CUTHAJbI/CUFHasbl OTKJIIOYEHMS MO-
MPeXXHeMY MOXXHO HaCTPOUTb KakK COCTOSIHUSA B BETBU MeHto [PaboTa / OTobpakeHne
COCTOSAHUA] @ Tak)Xe BblbpaTb Kak NapaMeTp), HO oHW Bosiblle He MPUBOAAT K nogade
obLuero aBapnnHOro cMrHasa uam oblemy OTK/OYEHUIO, N, COOTBETCTBEHHO, HE AaeTCs
KOMaHZa oTKouYeHns. (CM. > «06wue aBapuHbIE CUTHasbl 1 00LLIMEe KOMaHObI
OTKJIIOYEHUNSA».)

MeHio 6e3onacHocTH
YnydweHua HighPROTEC cM. B pa3gene «be3onacHocTb UT».

MosBunacb HoBasi BeTBb MeHto [PaboTa / Be3omnacHocTk / CocTosiHUA Be3onacHocTu], B
KOTOpOW coaep)xaTCsa CBEAEHNSA 0 HACTPOMKaxX, CBA3aHHbIX C 6e3onacHoCTb0. Hanpumep,
B HEKOTOPbIX 3aMMUCAX YKa3biBaeTCs, 4TO AJ19 Napoien MoAKIYEHNS YCTaHOBIEHbI
onpepnesieHHble NMOJIb30BaTENIbCKMNE 3HAYEHUS NN OCTaBJIEHbI 3aBOACKNE 3HAYEHUSA MO
yMon4daHuio. Korga 6esonacHocTb T nMeeT NnpuHUUNMaNbHOE 3HAYEeHNE,
pPeKOMeHAYeTCs MPOBEPUTL BCE 3TN HAaCTPOMKN NPU BBOAE YCTPONCTBA B IKCMyaTauuio.
(CM. => «1.4 O630p HacTpoek, CBsi3aHHbIX C 6e30MacHOCTbI0».)

Kpome Toro, BbibpaB [PaboTa / Be3zonacHocTb / XKypHan 6€30nacHOCTM], MOXXHO OTKPbITb
XypHan 6e3onacHOCTU. B HeM Tak>ke oTobparkatloTca coobLyeHnss 0 caMoanarHoCTUKe
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(cM. HMXKe), KacawLwmecs Tosibko 6e3onacHocTu. (CMm. > «1.4 CoobueHunsa no
6e30nacHoOCTU».)

Aoctyn Kk Smart view

Ewe oaHo nameHeHune, cesi3aHHoe ¢ 6e30MacHOCTbIO, 3aK/o4aeTcs B ToM, 4yTo MRU4
Tenepb NpUHUMAET NOAKJ/IOYEHUA TOIbKO OT MocaegHux Bepcmn Smart view.

Mo>)XHO onpenennTb Napoan ansd nogkaydyeHnsa Smart view: WmeeTtca naposb
«lMoaknwyeHne yepes USB» ona nogkato4eHns yepes USB-uHTepdenc u ewe naposb
«lloakn4yeHne K yaaaeHHoW ceTn» AN NOAKAYEHUS Mo ceTu. Ecnm HacTpoeH napoib
AN noakntydeHns, Smart view yctaHaBanBaeT NOAKJIOYEHME TONbLKO Mocae BBOAA
COOTBETCTBYIOLLErO NOAKIOYEHMSA (MO yMON4YaHMoo, ogHako, oba naponsa ans
MOAKJ/IIOYEHNSA OCTaBsIeHbl MYCTbIMU).

Bce noakto4eHns NOSHOCTbIO 3alNMPOBaHbl U CEPTUPMKATLI FapaHTUPYOT
NPaBUIbHYI0 NAEHTUDUKALNIO MOAKIIOYAEMbIX YCTPOMNCTB.

(Cm. L=~ «Maponn pna nogknoveHns K Smart view».)

Maposnn

Maponu Tenepb COXPaHATCSA TaK, YTO OHU He YAANATCA NPW 06HOBAEHUN
MUKponporpammbl. (CM. 5> «Maponu».)

3amenneHune pabotsl Nnpyu BBOAE HeENpaBUJIbHbIX Naponen

Ecnn HenpaBuAbHbIN Naposib BBEAEH HECKOJIbKO pa3, To MRU4 Bce 6osbluee BpeMs
610KMpyeT BBOA Napossa A0 Tex nop, noka He 6yneT BBeaeH BEPHbIN Naposb. O6 3Ton
6,10KMpPOBKe MoNb30oBaTeNA MHPOPMUPYET CreymanbHoe cooblieHne. ITO OTHOCUTCS KO
BCEM TUMaM naposien (B TOM YnUcae NnaponaMm Ansa NoAKAOYEHMS, YKa3aHHbIM BbILLE), HO

B/INAET TOJZIbKO Ha BBOJ NMapons (To ecTb KHOMKa Ha m), npum 3To Apyrmne nencrteuns
NnoJZib30BaTeNd, KOTOpble He Tpe6y+0T BBOOa MapoJsid, n He 6J'IOKI/IpyIOTCF|.

Cm. L=> «1.4.2 WTpadHoe BpeMs Npy HEBEPHOM BBOAE Napos».

CamogunarHocTuxka, CUCTEeMHbIA XXypHan

YcoBepLleHCTBOBaH PerncTpaTop CoobLEHNN 0 CAaMOANArHOCTUKE, AOCTYIMHbIA B BETBU
MeHto [PaboTa / CamoamnarHocTuka / CoobuieHus]. Tenepb B Xo4e CaMOANArHOCTUKMN OH
obecneunBaeT cbop cooblieHUn, cBA3aHHbIX ¢ 6e30MacHOCTbIO (HanpuMmep, HanpuMep,
BBOJ, HEMPABWJILHOIr0 NMapoJss) N coobLleHns 0 BHyTpeHHeM cocTossHunM MRU4,
npeaynpexaeHus n onoselieHns 06 owmnbkax.

Moaysnb CUCTEMHBIN XXYPHaJl MOXXHO aKkTUBMPOBaTb OJ19 aBTOMaTUYEeCKON nepesayun
Ka>K0ro HOBOro BHYTPEeHHero coobuieHns (CamoamarHoCTUKN) Ha onpenenieHHble
cepBepbl. OH UCMosb3yeT NPOTOKO «CUCTEMHbIN XXYPHas», KOTOPbIA LLUNPOKO
NPUMeHSeTCS B KayeCTBe CTaHAapTa nepenayvm CoobLleHnn XypHana.

CM. 5> «CoobLueHus o camoamnarHocTmke», > «CuctemHbIl XKYPHan».

SCADA «ID n_y »

Ona scex npotokonoB SCADA napameTp «ID n_y » 6onblue HeJAOCTYMNeH AN HaCTPONKMY,
BMECTO Hero ucnosiblyeTcda napameTp «[psam KomaHga».

Tak Kak npsiMble KOMaHbl He COXPaHATCSA B hann HacTpoek *.HptPara, Tenepb HeT
Heo6X0ANMOCTU B YHUKAJIbHbIX UAEHTURUKATOPax A9 AONOJHUTENbHbLIX YCTPONCTB.
MO>XHO NPOCTO 3arpy3nTb oanH ann *.HptPara Ha Heckonbko ycTponcts HighPROTEC.
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OAHaKo C 3TOWM AONOJIHUTEIbHOW 6e30MacHOCTbIO CBA3aHO Heyn06CTBO, KOTOpoe
3aKJlIl04aeTCsa B TOM, YTO Mpwv BBOAE B IKCMNJyaTauuto BCerga A0/KeH ObiTb HaCcTpoeH
napameTp «ID n_y », fake eC/M NCNONb3yeTCsa rnpeasapuTesibHO NOAMOTOBJIEHHbIN
dann *.HptPara.

Hosbisi npoTokosn ceasu IEC 60870-5-104
Tenepb 4OCTYyNeH NMPOTOKON CBA3N B cooTBeTCcTBUKU C IEC 60870-5-104.
Cm. 5> «IEC 60870-5-104».

STOT NPOTOKON TakKXXe MOXKHO UCMO/b30BaTh KaK UCTOYHMK CUHXPOHM3aLMUN BPEMEHMU.
(CM. => «CuHxpoHM3aLus no BpemMeHn».)

HacrpaunBaeMbie TOYKKN fAaHHbIx Ass Modbus n IEC 60870-5-104

MpoTokonbl cBA3mM Modbus n IEC 60870-5-104 Tenepb MOXXHO afanTUpPoOBaTh B
COOTBETCTBUN C NPUJIOXKEHMEM, COMOCTaBMB C TOYKAMWN AaHHbIX. DTO NOMOraeT JIerko
nHTerpmposaTb MRU4 B CyLLeCTBYIOLLYIO C€Tb NOACTAHUMN. HOBbLIM UHCTPYMEHT A
onepaumnoHHbix cnctem Windows, AJAMTEP SC no3BONSET CONOCTaBAATb TOYKN AaHHbIX
C BHYTPEeHHUMWN agpecamMmm NpoToKoJa.

CmM. 5> «ConocTaBneHve Touek gaHHbLIX C MOMOLLbIO ALAINTEP SC» n gokymeHTauuo
ALATTEP SC.

[Ba (pbanna conocTassieHNa ToYeK OaHHbIX 019 nepefayn gaHHbIX No KaHanam Modbus,
coBMecTuMble ¢ ycTponcTBamu High Tech Line 3 MRI3 n MRU3 BXo4AT B KOMMNIEKT

noctasku. Cm. > «High Tech Line 3 — conocTaBieHNE TOYKUN AaHHbIX C COBMECTMMbIM
Moaynem Modbus».

MNMportokon cesa3u IEC 61850
M3MeHeHbl NapaMeTpbl 4518 BUPTYaJibHbIX BXO40B N BbIXO40B.
Yucno BmpTyasibHbIX BXOO0B U BbIXOO0B YBEINYEHO (C 32) po 64.

CmM. > «IEC 61850>».

Py4Homn cbpoc cocTtosuna CON

Tenepb MOXXHO COPOCUTL COCTOAHME 3aMKHYThIX COWN, HaXXxumasa v yaepxuBas Kaasuwly
«C» B TeyeHue NpmbnnsntensHo 1 cekyHabl 6e3 BBOAa Naposis. 3TO BO3MOXKHO
6narofaps HOBOMY 3HAYEHUIO NO YMONHaHMIO cneaytoulero napameTpa: [Map_ycTp_/
MoaTtBepanTb] «M1aT. knasuwen C» = «MNpt. CAWN 6e3 naponsa»

CMm. L= «1.5 MoaTBepxaeHve BPYYHYIO (HaxkaTheM KHOMKKU C Ha NaHenn ynpasaeHns)».

ABon4yH_Bbix_, CO, OAncn oTkn
M3MeHeHa PYyHKLNS MHBEPCUX CUIMHaNa 3anycka (BXo4HOro).

N3MeHeHNsa KOCHYJICb 3aMbIKaHUWS: Tenepb cTaso 6osblie YC/I0BUIA, MPU KOTOPbLIX
NMPONCXOANT COPOC 3aMKHYTOIr0 COCTOSHUSA.

(Cm. I|=|> «HacTponKkn BbIXOAHbIX pene», L|> «CON», I|=l> «5.2 AncneTt4ep
OTKJIIOYEHUS — Ha3HaYeHne KOMaHg OTKJIIOYEHUS».)

TexHu4Yeckoe pyKoBoncCcTBO

TexHnyeckasa LOKyMeHTauus bbina pa3nenieHa Ha OBa HeE3aBUNCUMbIX OOKYMeHTa:
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* PykoBOACTBO roJib3oBaTesis (ToO eCTb 3TOT A0KYyMeHT, MRU4-3.6-RU-MAN) onuncoiBaeT

MRU4, ero doyHKLUN N NPUNOXKEHNS.

B oTaunyme ot npepbiayen penakunm HighPROTEC, BCce pa3genbl pykoBOACTBaA
nonb3oBaTesd 06HOBNAEHbI U OTpeAaKTUPOBaHbl A1 BosblUen HaaeXXHOCTU U
TOYHOCTM.

CnipaBo4Hoe pykoBoacTso MRU4-3.6-RU-REF cogoep>xuT BCe napaMeTpsl,
HaCTPOMKWN, 3HAYEHNA N OBONYHbIE COCTOAHUA. ONA KaXkAon 3anmcm NpnBoanTCA
Tabnnua co BCeMM CBOMNCTBaMU, HaNpMMep C yKa3aHUEM BETBU MEHIO, UMEHM
MOAY/A, 3HAYEHNA NO YMONYAHUIO N AMana3oHa 3Ha4YeHNI, a TakXXe TeKCTa KpaTKon
CrpaBKMu.

N3mMeHeHa cxeMa MMeHOBaHNA TeEXHUYECKNX OOKYMEHTOB. B YyacTHOCTU, HOMep
BEpCUN Tenepb ABMAETCA YaCTblo MAEHTU(MKaTOpa AOKYMeHTa. B npuHuune,
NOeHTUPUKATOPbl BCEX AOKYMEHTOB [LOJ/IKHbl COOTBETCTBOBATbL C/IeAYIOLLEN CXEME
MIMEHOBaHMA: <yCTPONCTBa>-<BEPCUA>-<A3bIK>-<TUMN [OKYMeHTa>. (CM. Takxe =>
«KOMMEHTapum K pyKoBOLACTBY»).

[laHHOe TexHN4Yeckoe PyKOBOACTBO, Hanpumep, paHee (To ecTb Bepcun 3.4)

nMmeHoBanocb DOK-HB-MRU4-2D. Tenepb oH nosy4unsn HammeHoBaHne MRU4-3.6-RU-
MAN.
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13.5.2 Bepcusa: 3.4
e [aTa: 2017-OkT56pb-01
e Pepakunsa: D
ObopynoBaHue

¢ [obaBneHa MeTasInyeckas 3arnywka kK pasbemam LC gnsa Ethernet / TCP/IP 4yepe3
OMTOBOJIOKOHHbLIN Kabenb. MOCKOMIbKY 3arayLlika NoBbILWAET YPOBEHb
HEBOCMNPUUMHYMBOCTU K 3/IEeKTPOCTAaTUYECKUM pa3psagaMm n OMC, pekoMmeHayeTcs
yCTaHaB/IMBaTb ee nocse nogkayeHusa pasbemos LC.

e [1OCTYMNEeH HOBbIN TUM CBA3M «T»:

RS485 (IEC 60870-5-103, MODBUS RTU, DNP3.0 RTU) + RJ45 Ethernet 100 M6uT/c
(IEC 61850, Modbus TCP, DNP3.0 TCP/UDP)

MporpammHoe obecnevyeHne

* MukpornporpaMMHoe obecreyeHne yCTPONCTBa Tenepb AOCTYMNHO HA PYMbIHCKOM
A3bIKe.

* [pn nogknoveHun MRU4 K Smart view Ha4ynHasa ¢ sepcun 4.50 npn BbINOJHEHNN

CUHXPOHM3aUUM AaTbl aBTOMATUYECKU YYUTbIBAETCH, 4HTO HACTPOUKKN 4aCOBOIrO
noaca anda MK n MRU4 mMoryT pa3snm4yaTbCs.

CBsA3b
MeHtio [Map_ycTp_/ WYM / Be3onacHOCTb] Tenepb OOCTYMNHbI CeAyolmne napamMeTpsb:

e «Smart View 4yepe3 Eth» — BK/IlOYEHNE 1 OTKJIIOYEHME O0CTyMa K Smart view 4yepes
Ethernet.

e «Smart View 4yepe3 USB» — BKJIlO4EHUE N OTKJIIOYEHMe JoCTyna K Smart view yepes
nHTepenc USB.

(Cm. L=~ «Maponn pna nogkno4eHns K Smart view».)

IEC 60870-5-103

[aHHbIA MPOTOKOJ CBA3M Ternepb NoAAepXMBaeT 6/IOKNPOBKY NepefaYvn B HarnpaBJieHN
MOHWUTOPUHIa 1 pexum TectupoaHus. (CMm. l=> «IEC60870-5-103».)

Modbus
Onsa ycTponcTts ¢ uHTepdencamm RS485 n Ethernet (Tunbl cBS3K «I» nnun «T») Tenepb
[OCTyrMHa HacTporka npoekTa «Modbus RTU/TCP» (c nomoLubio napameTpa [MnaHnp
yCcTp_] Scada . lpoToko/i«). 9TO obecnevymnBaeT oO6MeH AaHHbLIMU C YCTPONCTBOM MO
nocnepnoBaTesibHoM AnHUKM (RTU) n Ethernet (TCP) napannenbHo. B yacTHocTun, obpatute
BHUMaHWe Ha cnepyoLlee:

e [1ns BCEX OCHOBHbIX YCTPONCTB — OAHO U TO XX€& MHOXXECTBO COCTOSAHUN.

e [1n5 BC&X OCHOBHbIX YCTPOWCTB BO3MOXXEH COPOC 3aMKHYTbIX COCTOSHUI.

e Bce OCHOBHbIe YCTPOMCTBA MOryT YMNpaB/ifTb O4HMM BbikJtoYaTeneM, cbpacbiBaTb
COCTOSIHUSA U BblAaBaTb MOATBEPXKAEHMS.
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NMap_ yctp_

Ounanorosoe oKHO «CHpoOC», Bbi3biBaeMOe HaxaTneM KHOMKK «C» rnpu Xo0no04HOM MNycke,
ajanTUPOBaHO B COOTBETCTBMU C HOBbIMM 3anpocamMun, CBA3aHHbLIMU C 6&@30NacHOCTbLIO:
Tenepb JOCTYNEH HOBbIN NapaMeTp HaCcTPonKn «HacTp. cbpoca ycTp.», C MOMOLLbIO
KOTOPOro MOXXHO yAalnTb NapaMeTpbl U3 AManoroBoro okHa «Cbpoc». (Cm.

«Bo3BpaT K 3aBOACKNM HacTpomnkam, cbpoc Bcex naponem».)

CamMoaomarHocTukKa

B meHto [PaboTa / CamoaunarHoctuka / CooblieHuns] Tenepb MOXKHO NOYy4YUTb AOCTYN K
BHYTPEHHUM CO0bLLEHNAM YCTPONCTBA (B YacTHOCTK, coobuieHnsm ob ownbkax).

Bce Bo3HMKatloWmMe 30eCb Co0bLEHNA ONNCLIBAOTCA B OTAE/IbHOM JOKYMEHTe —
«PykoBoacTso no oTnaake HighPROTEC» (DOK-HB-TS).

KoHTposnb

MRU4 KoHTpo/IMpyeT nocsiefoBaTe/IbHOCTL Pa3 U CpaBHUBAET ee Co 3Ha4YeHnem
napameTpa [CucTMap / Obwme HacTponku] «Yepesa ¢a3» (To ecTb «ACB» nnn «ABC»).

B meHio [PaboTa / OTobpakeHue cocTossHnA /| KOHTpoab / Yepepn_ da3]umeeTcs
cneunanbHbIn cMrHan ansa kaxgoro TT n TH, KoTopbin 3a4aeTca Kak akTUBHbIN, eCnun B
xo4e npoBepku cooTBeTCcTBYOWEro TT/TH obHapyXXuBaeTcs pasinyne mexay
(haKTUNYECKON MOC/eoBaTeIbHOCTbIO ha3 U HAaCTPOKoM B MeHto [Cuctrapl. (Cm. >
«KOHTpOsIb MocsiefoBaTeNbHOCTY ha3».)

ca

[ns BCcex NHOMKATOPOB TeNepb NMEeTCA HOBbLIN PEXXMM aBTOMAaTUYECKOro
NoATBEPXKAEHMNSA: 3aMblKaHNeE BCEX CBETOANOOHbIX MHAMKATOPOB ByAeT NoATBEPKAEHO
(cbpolleHo) Npy NOCTyNJEHUN aBapUIRHOro curHana (c noboro Mmoaynsa 3aWnTbl) NN B
cny4vae obujero curHasa TpeBory, «3al . Tpes_».

ABTOMaTUYECKOE NOATBEPKAEHNE BKIIIOHAETCA cheayoLlen HacTporkon: [Map_ycTp_/
CO/WHO rpynna A/ CA 1...n] »3aMKH_« = «aKT.,MOATB.MO aBaPUNH.CUI.»

(Cm. > «1.5 MoaTBepXxaeHne BPy4HY (Ha)xaTuem KHomku C Ha naHenn
yrnpaBaeHus)».)

MoaTBep>xaeHne B py4YHOM pe>xxume

MoateepxaaTb COWN, SCADA, 4BOMNYHbIE CUIFHabl PefeNHbIX BbIXO40B 1/Unn
OTJIOXKEHHbIe KOMaHAbl OTKJIIOYEHNA MOXXHO Ha)kaTueM KHOMKKN «C» Ha naHenu.

Mocne Ha3Ha4YeHUss HeOBXOAUMBbIX 3/1IeMEHTOB «[14T. KnasuLuer C» OHW noaTBepXOakrTcad
MPOCTbIM HaXXaTnemM KHOMKN C (B TeyeHune 1 CeKyHJJ,bI).

Ecnn Bo3HUKHET HeobxoamMocTb noaTBepxaeHns 6e3 BBoda naposis, Npu HacTponke
OCTaBbTe MyCTbIM MoJie Napons AN yposHsA «Prot-Lvl». (CM. 5> «1.5 NMogTeepxaeHne
BPY4YHYIO (HaxaTmem KHonku C Ha naHenu yrnpassieHns)»; obLlime ceefeHns 0 naposnsax u
coobpakeHnsax 6e30nacHOCTM CM. B raBe => «be3onacHoCTb».)
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13.5 NicTopusa pepakuunmn

13.5.3 Bepcusa: 3.1
e NaTa: 2017-MapT-06
e Pepakuyns: C
ObopynoBaHue
HeT nsmeHeHun.

MNMporpammHoe obecneyeHne

MoBTopHOoe nogcoennHeune — lloBT. coen.[n]

Moaynb NOBTOPHOro NOAKJ/IOYEeHUSA yCcoBepLleHCTBOBaH B cooTBeTcTBUN ¢ VDE-AR-N
4120.

e Tenepb MOXXHO BblbpaTb yC/i0BMeE 3anycka B MeHto [oBT. coeq. . YCa NoBT
BKJt0OYeHMA (BapuaHThl: Pasbepn U BHyTp, Pasben UsH OTIM, O6a).

¢ MeTon n3MepeHUs Tenepb MOXXHO BbibpaTb B MeHto MoBT. coen. . Kputepui
(BapmaHTbl: OcHOBHbIe, NicT_ CK3, V CKOJb3. CP. KOHTP.).

SCADA

bbinn ,D,OﬁaBJ'IeHbI TOYKWN AaHHbLIX A4 BTOPOro ak3eMmnadapa Moaynsda noBToOpHOro
BKJ/IIOYEHNA.

TCP
NcnpaBneHne owmnbok

¢ YcTpaHeHa npobnema csizu PPP/TCP.
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13.5 NicTopusa pemakuumn

13.5.4 Bepcus: 3.0.b
e NlaTa: 2016-®eBpanb-20
¢ Pepakuunsa: B
ObopynoBaHue

HeT nameHeHunn.

MNMporpammHoe obecneyeHne

YCOBEepLLUEHCTBOBAH MPOLIECC CaMOMpPOBEPKM.

MakcuManbHbI TOK — I[Nn]
NcnpasneHune ownbok
¢ B cBepXTOKOBOM MoAyJie yCTpaHeHa npobnemMma nHnunanmilauumn. B cnydae

XapakKTepucTuk pexxnuma namepeHuin 12 n bl sta npobnema moxxeT ObITb BbI3BaHa
JIOXKHbIM CpabaTbiBaHNEM UM BbIKJIIOYEHNEM MOCJE 3aMyCKa.

Cuc
NcnpasneHue owmnbok

 Mpwu onpeneneHHbIXx 06CTOATENLCTBAX MMeslaCb BEPOATHOCTh HernpeaHaMmepeHHoro
«Tensoro» rnepesanycka.

SCADA /Modbus

McnpaBneHue ownbok

e [MpoTokon Modbus HEBEPHO CYUTLIBAI BPEMSA CUCTEMDI.

CamMoaomnarHoCTukKa
NcnpaBneHune ownbok

* HeBepHo paboTasa cncTemMa npeaynpexneHuni, CBa3aHHbIX C MOHUTOPUHIOM
BHYTPEHHEN TemnepaTypbl.
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13.5 NcTopusa pepakuunin

13.5.5 Bepcusa: 3.0

386

e [aTa: 2015-OkT56pb-01

¢ Pepakuunsa: B

ObopynoBaHue

* HoBas nepenHssa naHeNb TEMHO-CEPOro LiBETa 3aMeHWsIa CUHWIA KOPMYC, KOTOPbI
NCMOJIb30BasICs BO BCEX BEPCUSAX 2.X.

* HoBasl nepefHsAsA NaHesnb oCHalleHa nHTepgencom USB ans cBA3m ¢ onepaunoHHbIM
nporpamMMHbIM obecnevyeHmnem Smart View (3TOT nHTepcenc sameHnn
nocnenoBaTeNbHbIN UHTEPMENC BEPCUIA 2.X).

e [lOCTYNeH HOBbLIA TUM CBA3N «I»:

RS485 (IEC 60870-5-103, MODBUS RTU, DNP3.0 RTU) + RJ45 Ethernet 100 M6uT/c
(Modbus TCP, DNP3.0 TCP/UDP)

e [osABMIACb BO3MOXKHOCTb 3aKa3a «KOH(POPMHOIro NMOKPbLITUSA».

e CnMBOJIbI -2 B KOAE TUMNa 03Ha4vatoT 0O6HOBNEHME 00 OCHOBHOM BepCUn € 2.X A0 3.X.

MporpammHoe obecnevyeHne

MukponporpaMMHoe obecrneyeHre yCTPONCTBa Ternepb AOCTYMNHO U HA UCMAHCKOM
A3blKe.

B MeHI0 U Aucnnein BHECEHbl Ppa3/indHble HE3HAYNTE/IbHbIE N3MEHEHUS, NpoBeeHa
pecTpyKTypu3sauus.

3awmTta

Mpu4rHa OTK/IIOYEHNS YKa3blBaeTCA HenocpeacTBeHHO Ha Aucniee.

BenunuynHa Hanps>xeunsa — KH

TOYHOCTb HaCTpoeK yBennyeHa Ao 3 3HakoB nocne 3ansaton (0,1% Un).

Pabora npu noHn>xeHHOM HanpskeHun — LVRT

[NobaeneH BTOpon aniemeHT LVRT.

NMapgeHne noreHumana — ot
OyHKUMUO 06HapyxeHna 06eCcToOYEeHHON WINHbI Tenepb MOXKHO HacTpanBaTb.

Ha3HayeHune BbiktoYaTeNsl — ONuUUOoHaibHas PYHKLUUA (eCn BbIKJIOYaTENb He
Ha3Ha4yeH, TO NO3ULUNa UTHOPUpPyeTCs).

OyHKUMsS obuen 6noknposkn IOC yaaneHa.

lMoporosoe 3Ha4YyeHMe Toka Harpysku Mot . I< MoOXXHO HacTpouTb B AnanasoHe 0,5 no 4
IHOM.

Q->&U< / MoBT. coegn.

MO)J,yJ'Ib NMOBTOPHOI0 BKJNOYEHUA pa3gesieH n Ctaa He3aBUCUMbIM MOoAyneM.
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DOYHKUNN OTKOYEHNA B MO4YyJ1e NOBTOPHOIO BKJIIOYEHUA Tenepb pacnpocTpaHeHbl Ha
BCe KOMaHObl OTKJ/1IO4YEHNA.

SCADA

Ctan goctyneH npotokos DNP3 (c RTU/TCP/UDP).

HoBblie BO/TIOKOHHO-ONTNYeckue nHtepdgencol gns SCADA.

N3MeHeH NOpsAAOK HAaCTPOMKM (CTPYKTYpPa MEHI0, HAaCTPOMKKU MO YMOMHYaHUIO).
MosABNACA HOBbIN CUTHaM «COCTOAHME noaktodeHns SCADA».

Ce4a3b Ethernet «MNakeTtbl TCP Keep Alive» B cooTBeTcTBMM ¢ RFC 793.
NcnpasneHne owmnbok

* lMocne ncknwo4yeHus oﬁopyu,osava MO>XHO 6bIn0 notepaThb IP-agpec.

SCADA /IEC 61850

HoBas mopnep>xka MpsAMoro KOHTPOS.

Mopnep>xka onmncaHui LN vyepes Beog DAI B hannne SCD.
YcoBeplieHcTBOBaHa paboTta ¢ InGGIO Ind.

YBennyeHa ckopocTb GOOSE-coobuieHuin. YcTpaHeHa noTeHUManbHas npobnema c
COOTHeceHHbIMU nMo BpemeHn GOOSE-coobuieHnamuN.

HoBble nornyeckue y3ssbl s cHeT4NKoB aHeprum, LVRT, BHw3aw, TCM, 47.
HoBbin knacc LN ons gaTyMkoB 1 MOHUTOPUHra.

O6HOBJIEHNE OTHYETOB, KOrAa yrJbl CTAHOBATCS HYJIEBLIMU UM (DAa30Bble BEKTOPbI
MpPEeBbILLAT 30HY HEYYBCTBUTENIBHOCTMU.

YJ'Iy‘-ILIJeH aJirOPNTM 30HblI HEYHYBCTBUTEJIBHOCTN.

Tenepb O/ UHAVWKATOPOB YCTPOWCTBA MOXKHO Ha3HayaTb aBapuiiHbie curHanbl IEC
61850.

OobaBneH cHeTYNK KOJIMYECTBA aKTUBHbIX COEAVNHEHWNA «KJINEeHT-CepBep>».

HdobaBneHbl OTCYTCTBYOLWME Y3/bl 418 HaNpaBAEHHOW MOLWHOCTH.

SCADA /Modbus
[lo6aBneH napamMeTp «BbICTPbIA PErUCTP COCTOSHUS».
[lo6aBrieHbl HAaCTpanBaeMble PErnucTpsbl.

YTeHune nokasaHUn aBapunHOro ocuunnorpadga n HekoToponm nHdopmauum ob
yCTponcTsee ¢ nomoLubio Modbus.

Mosbicnnacb ctabunbHocTb paboTbl Modbus TCP.

IEC 60870-5-103

NcnpasneHue ownbok
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* YcTpaHeHa npobnema noMex B NpoLiecce YTeHus.

SNTP
3anyck ceTu nocJjie akTUBaLMN CPeacTB 3auThl.
McnpaBneHue ownbok
¢ Bo3Mo>xHO, bbisia HapyleHa paboTa SNTP npu pa3psikeHHon baTapee.

* HacTpoiKka neTHero BpeMeHu rno ymoa4aHuo n3mMmeHeHa Ha «BockpeceHbe».

MoaknioyeHune K nuutepgency NK/Smart View

B Smart view R4.30 Bo3MO>XeH 06MEH OAHONMHENHbIMU CXeEMaMnN MeXay yCTPONCTBaMN,
noanep>X1BakLWMMmM 3TOT KOMIMOHEHT.

NHTepdenc nonb3oBaTensa noaaep>xmaet 6onee ahhekTNBHYO npoBepky ¢arnnos IEC
61850 SCD.

KpuBble xapakTepUCTUK Tenepb MOXKHO 0TO6pa3nTb B BUAE rpadhnKoB.

Tenepb MMEEeTCs pefakTop CTPaHWL, A8 CO34aHNS OTAE/bHbBIX CTPOK U CTPAHWULL C
MHdopmaumen ob ycTponcTae.

NcnpasneHne owmnbok
* [Mocne npepbiBaHUS CBA3M MOrn 6osblUe He NMPUHUMATBLCA curHansl ¢ MK.

* Mocne npepbiBaHWs 3arpy3Ku MoAenn yCTPONCTBA MOFIM BO3HUKATb OLWNGKYK Npu
obpaboTke dannos.

MougenupoBanune pabotbl MK

B nporpammHoe obecnevyeHne moaennposaHusa beina gobasneHa hyHKUNS onpeneneHmns
coctosaHunsa CON.

Peruncrparop TpeHA[oB
NcnpaBneHune ownbok

* YcTpaHeHa npobsieMa yTeuykn naMaTu.

AHaJsioroBbi# Bbixomd — AHasnor BbIX
McnpaBneHue ownbok

* [Mlocne nepesanycka yCTPONCTBa NPOU3BOANTENILHOCTbL BbIX04a YCTPOMNCTBA MOra
Ha KOpoTKoe BpeMsa gocTnyb 100%.

Mpwn obHOBNEHUN YCTPONCTBA C BEPCUM 2.X HEOBXOAMMO YyHYUThLIBaTb Cledyowme gaHHble
0 HaCcTpoOMnKax.
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13.5 icTopusa pemakuumn

e

Bce HacTpoWku cBA3n HeobxoamMmo onpenennTb 3aHOBO. ABTOMaTUYeCKoe
npeobpa3oBaHNe BO3SMOXXHO TOJIbKO YaCTUYHO.

Ha3HauveHue VirtualOutput gnsa ceasm IEC 61850 pecTpyKkTypmpoBaHoO.

Bce HacTpolkn Ha3HaYyeHn HeobxooMMO onpeaennTb 3aHOBO.

Moaynb NOBTOPHOrro BKAYeHNs Q->&U< pasgesieH v cTasa HoBbIM Mogynem oBT.

noaks. ABToMaTn4yeckoe npeobpasoBaHne HEBO3MOXHO.
Pe>xum 3awmntbl V-Prot U<(t) oTMeHeH 1 3ameHeH mogynem PIH.
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