WHHOBALINOHHbIE TEXHOJIOTUN

TEXHONOTMW MOHUTOPUHTA W JUATHOCTUKH

«UDPOBAA NOACTAHLUSA»:
[NPAKTUYECKWK OMbIT.
[NEPBOE B POCCMA BHEAPEHHE

TEXHOJIOTWA HA JEUCTBYOLLLEM
ObbEKTE TEHEPALLMH

ABTOPbI:

T.B. IPO3/10BA,
000 «3HEPTOMPOM-
ABTOMATU3ALINA>

H.E. ENOB,
000 «3HEPTOMPOM-
ABTOMATU3ALNA>

A.Nl. MOP0308B,
MAO «PYCTUAPO»

Huxeropoackas 3C,
MAD «Pycluppo».

aK U3BECTHO, TEXHO-
norus «Unoposas
noacTaHuusa»(LLNC)
6asupyetcsa Ha cTaHpapTe

IEC 61850, pernameHTuMpyoLWUM

NpoToKo/bl UHPOPMALIUOHHO-

ro o6MeHa no «wWu1He npouecca»

U «lWIMHe cTaHuuu». B HacToawmi

nepvop apxmMTeKTypa AaHHbIX WWUH

siBNiseTcs 06BbEKTOM UcCyief0BaHuUs,

T.K. OTCYTCTBYIOT TUMOBbIE peLleHuns
Mo UX MOCTPOEHMUIO, ECTb TOJIbKO
TeopeTU4yeckme peKoMeHpaumnm

B BUJe TexHn4yeckoro otyeta MK
(TR IEC 61850-90-4). Jllo6oe nunoT-
Hoe BHepapeHue TexHonoruu LIMNC
Ha JelcTBYylOLWEM 3HeproobbekTe
SIBNAETCS WaroM Bnepeg no npo-
NBUXEHWIO LlaHHOW TEXHOJI0TUY

K LULMPOKOMY NPUMEHEHMUIO.

KniodeBbie cnoBa: uydposas nonctaHums; P3A; ACY TIT; ontnuyeckne TpaHcdop-

maTopbl; MK 61850; Huxxeropogckas '3C.

T

MHHOBALMOHHBIE TEXHOIOMMK
TEXHOJTOTMI MOHWUTOPUHTA U IUATHOCTUKHI

[NepcnekTnBa Nnepexofa Ha TeXHoo-
ruio «umdposas nogctanuma» (LIMC)
NpW NOCTPOEHUM CUCTEM peslerHow
3alMTbI 1 aBTOMATU3aLMM YXKe He-
CKOSIbKO NeT ABNAETCS OHON M3 ca-
MbIX 06CY>XaeMblX TeM 31eKTPO3IHep-
reTuyeckoro coobujectsa. OcTpble
JMCKYCCMM BO3HMKAIOT N0 BOMPOCaM
HaLEeXHOCTU NPYMeHeHNs 3Tow
TEXHONOrUK, NAOCOB U MUHYCOB BHe-
LPeHNs ONTUYECKMX U3MePUTENbHbIX
TpaHchopMaTopoB, IKOHOMUYECKON
addeKkTMBHOCTM NoABAEHMS NOA0DHbIX
KOMMEKCoB, 0CObeHHOCTeN NpoekTn-
POBaHMA 1 sKcnyaTauun, Heobxo-
LMMOCTV pa3paboTku creunanbHo
HopMaTWBHOM 6asbi [1, 4].

K coxaneHuto, abcTpakTHble nccne-
nosaHma (6e3 NnpueaAsKM K KOHKpeT-
HoMy 06bekTy), BHelHe abdekTHbIe
TexHu4eckve peweruns (NpuUHATbIE

Be3 onbiTa akcnyaTauMm B paMkax
MUAOTHBLIX MPOEKTOB) He Bceraa co-
BMafatoT C peasbHOCTbi0. PasHble 0bb-
eKTbl UMEIOT PasHylo NPOTAXKEHHOCTb,
pasHble ycnosus akcnnyatauuu. Mo-
3TOMY BaXHO, 4T0bbl MUAOTHBIN NpoeKT
Obin 3aBepLUeH, T.e. ObIM NpoBeAeHbI
MCnbITaHWs, NokaszaHa pabotocnocob-
HoCTb 060pyA0BaHMA U NPOBEAEHO
CpaBHeHue NPOeKTHOro TeXHNKO-
3KOHOMMYeckoro obocHoBaHug (TA0)

C peanbHbIMU TEXHUYECKUMU 1 IKOHO-
MUYEeCKUMU pesynsTaTamu.

Komnanwsa «3HepronpoMABTOMaTH-
3aums» nepsas B Poccuu ocyule-
CTBWJ/Ia NPOMbILLINIEHHOE BHELPeHVe
MHHOBALVOHHOIO KoMniekca Ha base
TexHonornun LUMNC Ha obbekTe reHe-
paunun. C 2013 r. 000 «3Hepronpom-
ABTOMaTM3aLMa» BegeT paboThl

Mo CO3AaHWMI0 MPOrpaMMHO-TEXHNYe-
CKOro Komnnekca Ha base TexHono-
rnn LUIMC Ha pgelcteylowemM obbekTe
reHepauum — Huxeropoackon '3C
MAQ «Pyclnapo». BaxHol oco-
DEeHHOCTbIO TMPO3NEKTPOCTaHL MK
ABMIAETCS YacTasi CMeHa pexuma
paboTbl 0bopynoBaHMS, YTO NO3BONSET
ObICTPO [,OCTWMYb OCHOBHOW e npo-
eKTa — HaKoMuTb JOCTATOYHbIN 06beM
nHdopMaLmun Ans aHanmsa pabotsl
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MHHOBaLMOHHOro obopynoBaHus.
MonyyeHHble B pesynsTaTe Tekyllein
aKkcnayaTaummn v Nepuoanyeckmnx
HaTypHbIX UCMbITaHWUI faHHble fatoT
noYBy 4S9 Pa3MblLUNEHNI 1 onpeaene-
HVS BEKTOpPa fanbHenLWero pa3suTus
NepcneKTUBHON TEXHONOMNK C Y4ETOM
HeobX0AMMBbIX UCMBITAHUIA U MOAEPHN-
3auunn obopynoBaHus, Takum obpasom,
no3BoAdAsa BblpaboTaTh cTpaTeruio

MO NPUMEHEHMNIO @aHANOTUYHbIX KOM-
nneKcoB Ha aHeproobbekTax Poccuu.

[MpoeKT1poBaHVe COBPEMEHHOTO

1 3PpPeKTUBHOrO MHHOBALMOHHOTO
pelleHVs nofpasymesaeT rnybokyto
npopaboTKy y>e CyLeCTBYIOLLIMX
NPOEKTOB, YTO ¥ ObISIO BEINOAHEHO

Ha NepBOM 3Tane, B X04e KOTopo-

ro bbin NpoBefeH aHann3 MUpPOoBbLIX

M POCCUICKNX BHEAPEHWI TEXHONOM UM
LIMC, nx ocobeHHoCTH, xapakTepucTu-
KW yCTPOMCTB, BbIMOAHEeHa npopaboTka
CTPYKTYpbI KOMMeKca TeXHNYECKNX
CPEeACTB M onpefieneHbl NpuBA3KM obo-
PYLOBaHUs K CxeMe cTaHuum, cdop-
MUpOBaH paboynii NpoeKT 1 Npoun3-
BefeHa KoMnnekTaums obopynoBaHus
1 nporpaMMmHoro obecneyeHuns.

Co3faHne MHHOBALMOHHBbIX TeX-
HONOrMYeCKMX NPOEKTOB HEBO3-
MOXHO Be3 npuBieYeHnst Hay4Horo
noTeHLMana oTpachu, 1 B pamkax
faHHoW paboTbl B kKayecTBe Hay4HOro
akcnepTa BoicTynano OAO «HTL E3C».
Ha nonuroHe OAQ «HTL E3C» bbinun
NpoBefeHbl NpefBapuUTebHbIE NCMbI-
TaHVsA KOMMIeKca ¢ MCNoJib30BaHNEM
CpencTs UMdpoBOro MOLENMPOBaHUS
RTDS, pa3paboTtaHbl mofenn obopyno-
BaHWS 1 TEXHONOMMYeCKNX NpoL,eccos
rMAPO3NEKTPOCTaHL MK, NpOBEpeHa
paboTa obopynoBaHUA B yCNOBUAX
NOBbIWEHHON MHbOPMALMOHHON
Harpysku (WTopMoBbIe UCnbITaHKs)

1 B pexvMe 0Tka3oB 0bopyaoBaHus
CeTn nepefayn faHHbIX.

YcTaHoBKa NpoLesLlero CTeHA0BbIe
MCMNbITaHUS KOMMJIEKCA CUCTEMBI
aBTOMaTWUYeCKoro ynpasneHus boina
BbIMOSIHEHA Ha bnoke reHepaTop —
TpaHcdopmaTop N2 6. [TepBoHavanb-

JHEPTHA
ELMHON CETH N°3 (26)
UIOHb — WI0Mb 2016

HWKETOPOLICKAA 13C

Huxeroponckasa [3C — rupgpo-
anekTpocTaHums Ha peke Bonre

y ropofa 3aBonxbe B [opofeLkoM
pavioHe Huxeropoackoi obnactu.
CraHuwms sBnseTcs YacTbio Bomx-
CKOro Kackafga rmapoanexkTpo-
cTaHuMn. MNNoTUHBI obLLelr aanHon
18,6 kM B HacTosLLEee BpeMs
ABASIOTCSH CaMbIMUN MPOTAXEHHbBIMMU
cpeav NNoTuH ruapoysnos Poccuu.
'3C noctpoeHa B 1948-1962 rogax
M IBASIETCS BaXXHbIM MHPacTpyK-
TYPHbIM 0OBEKTOM KOMMIEKCHOTO
Ha3HaYyeHus, peLuatoLLM, MOMMUMO
BbIpaboTKy 31eKTpo3Hepruun, 3a-
[,a4V1 BOLLHOTO ¥ aBTOMOBWABHOIO
TpaHcnopTa, BOAOCHADXeHWs,
pekpeaumn. CobctBeHHMKoM 3C
ABNAAeTCS KoMnaHusa «Pyclnapo».

Huxeroponckas '3C pacnonoxeHa
B cpefHeM TeueHumn Bonru, B6am3n
ropogoB 3aBonxee 1 fopogel,.

B BonxkckoM kackafe ctaHUms
HaxofmTca mexay PeibrHckmM

n Yebokcapckum Y. OcHoBaHMeM
3eMNIAHbIX COOPY>KEHUI CTaHLMK
CyxaT anoBUanbHble Necku,
DETOHHbIX COOPY>KEHWIA — CapMUH-
CKMe W YPXKYMCKME TVHbI U Mep-
renn. [napoysen npefcrasnseT
CoB0M TUMUYHYIO HU3KOHAMOPHYI0
TMAPO3AEKTPOCTaHUMIO PYCNOBOMO
Tvna (3panune M3C vHTerprpoBaHo
B HaMopHbIA GPOHT 1 ABASET-

CA MPOACIIKEHMEM MIOTUHBI).
OCHOBHbIE COOPYXXEHUS CTAHLMN:
3eM/IgHble NIOTUHbI, AaMbbl, BOO-
cbpocHas nnoTuHa, 3gaHue 3C,
CYLLOXOLHbIN W03, OTKpLITOE pac-
npeLennTenbHoe YCTPOMCTBO.

YcTaHOBNEHHAsA MOLLHOCTb
Huxeropoackon '3C cocTas-

nsaet 520 MBT, cpenHerogoBas
BblpaboTka — 1,513 mapg kBT-u.

B 3aBucuMocTn oT knmMaTuye-
cKunx ycnoswi, BbipaboTka '3C

B pa3Hble rofbl CyLLeCTBEHHO Kofe-
6netcs o7 1316,3 kB1-u (B 2006 1)
1o 1806 kBt-4 (B8 2010 r.).
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CTPYKTYPHAf CXEMA

LIN®POBOr0 KOMIJIEKCA

APM

b2

0Mn/P3A/ACY TN

maHyuoHHas wuHa MIK 61850 (MMS+GOOSE)

MHHOBALMOHHBIE TEXHOOMMK
TEXHOJTOTMWA MOHWUTOPUHTA U INATHOCTUKH

M3K 61850 (MMS+GS)

M3K 61850 (MMS-GS) |

3awuma dnoka
2eHepamop-
man[mannmnpu

M3K 61850 (MMS+GS) l

M3K 61850 (MMS+GS) I

M3K 61850 (MMS+GS) I

M3K 61850 (MMS+GS)

M3K 61850 (MMS+GS) o

M3K 61850 (MMS+GS)

Awmesa [/1I0HACC/GPS

————— ——— >

Koxmponnep
npucoeduHeHus
NPT BAY / MU

TepmuHan P3A
3KPA 200

(ocHoBHow)

TepmuHan P3A
3KPA 200

(pe3epBHeid)

Cuemyuk
3nekmpuyeckol
3Hepauu
ARIS EM

M3K 61850 (SV)

PPS1

M3K 61850 (SV)

M3K 61850 (SV)

M3K 61850 (SV)

3awuma Bnoka
2eHepamop-mpaHCGopamopa

3awuma dnoka
2eHepamop-
MpaHCGopHamopa

3awuma dnoka
2eHepamop-
MpaHCGopramopa

PTP/SNTP

TepmuHan P3A
Bpecnep TOP-300
3r

TepMuHan P3A
bpecnep TOP-300
N3b6

ABB

Tepmunan P3A

Cepbep Bpemeru

VGRRItER (P2 Meinberg M400/PTP

REG 670 Alstom P40 P645

PPS1

M3K 61850 (SV)

PPS1

M3K 61850 (SV)

PPS1

PPS1
M3K 61850 (SV)

M3K 61850 (SV)
M3K 61850 (SV)

M3K 61850 (SV)

M3K 61850 (SV)

M3K 61850 (SV)

I M3K | 61850 (SV)

M3K 61850 (SV)

| 3] 61850 15v)

M3K 61850 (MMS+GS)

PPS1

PPS1
PPS1
PPS1

PPS1
P

P3A P3A
ocHobrod pezepbHul

| Yavepenus

OcHobHou Pe3epbHsil

NPT micro RTU
@s)

3nexkmpoKHo-onmuyeckul 3ok
npeodpasobamens moka 110 kB
(Sv)

3neKmpoKHo-onmuYeckul Bnok

npeodpasobamens Hanpsixerus 110 kB

(Sv)

»
|
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1 ceku. 110 kB
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3neKkmpoHHO-onmuYeckul dnok
npeodpasobamens moka

npeodpasobar
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lpumeyaHue - 0dopydobaHue, omMeYeHHoe CepbiM UBeman,
ycmaHabnuboemcs b paMkax KoMNnekca.
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CmaHuuoHHbIU ypobBeHb

YpobeHb npucoeduHeHul

Monebol ypobeHrb

JHEPTHA
ELMHON CETH N°3 (26)
UIOHb — WI0Mb 2016

Hbl cocTaB komnaekca B 2015 1. Bbin
paclUVpeH, 1 Ha OaHHbI MOMEHT

B OMbITHOV 3KCMIyaTaLMmn HaXo4UTCS
cnepyiollee obopynoBaHue pasnuy-
HbIX OTEYECTBEHHbIX 1 3apyDexHbIx
komnanwmii: OTT u TH 3A0 «[1podo-
Tek»; SCADA NPT Expert; koHTponnep
npucoegnHeHns NPT BAY; koHTpon-
nep YCO ynunuHon yctaHosku NPT
MicroRTU; yctpoiticteo SAMU NPT MU
nponseoactea 000 «3Hepronpom-
ABTOMaTM3auna»; TepMmnHansl P3A
000 «HMM «3KPA», 000 «WL bpec-
nep» TOP-300, ABB, Alstom; cueTunk
anekTpuyeckor aHeprn 000 «[po-
codT-CrcTembl» Aris [2].

CTpyKTypHas cxeMa KoMnsekca B pac-
WMPEeHHOM BapuaHTe nsobpaxeHa
Ha puc. 1.

B cocTaB koMnnekca BxoadaT: wkad
noneBblX KOHTPONIEPOB Ha OCHOBE
koHTponnepa NPT microRTU (puc. 2J,
obecneunsatowmin cbop nHdopmalmm
Ha OPY oT wkadoB ynpasneHnsa KoM-
MyTalUMOHHbIMK annapaTaMu v nepe-
L,a4y KOMaHz ynpasieHvs; lwkad
KOHTPON1EepOB YPOBHS NpUCOen-
HeHus Ha ocHoBe KoHTponnepa NPT
BAY 9.2; wkad cepsepa SCADA NPT
Expert; ontuueckue TpaHchopmaTopsl
TOKa, YCTaHOBJIEHHbIE Ha HaNPsXXeHUN
110 kB co cTopoHbI BbICLLErO Ha-
npsi>keHuUs 6aoyHoro TpaHchopmaTopa
(puc. 3); onTuyeckme rmbkue TpaHc-
dopmaTopbl TOKa Ha raBHbIX BbIBOAAX
reHepaTopa HanpsxeHns 13,8 kB
(puic. 4), a Takxe B HelTpanu reHepa-
TOpa; 3/1eKTPOHHbIe TpaHCcpopMaTopbl
Hanpskenns Ha 110 kB (cM. puc. 3).
Yctpoiicteo MU, BCTpoeHHoe B KOH-
Tponnep NPT BAY 9.2, obecneynBaeT
M3MepeHve HanNpaXXeHNsA Ha rIaBHbIX
BbIBOAAX U HEWTpanu reHepatopa.
PeneiHada 3awwmTa 1 aBTomMaTtnka
Bnoka «reHepatop — TpaHcdopmaTop»
BbINofiHeHa Ha ba3e AByx pe3epBupo-
BaHHbIX TEPMWHANOB MPON3BOACTBA
HMM «3KPA» (pwic. 5], nonHocTbio
MOEHTUYHBIX TPaAWLMOHHBIM TePMUHA-
nam MI1 P3A bnokoB, ycTaHOBAEHHbIX
Ha Huxeropopackor '3C. B pamkax
pacLUMpeHus KoMMaeKca yCTaHoBeHbI
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BbIHOCHOM YCO
NPT MICRORTU

B LUKA®Y YJINYHOTO
NCNOTHEHUA

HA OPY 110 KB

|
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Puc. 2

TepMWMHasbl 3aLWnTbl 610Ka 1 3aLWKThI
reHepatopa TOP-300, TepmuHan 3a-
WwunTbl TpaHcdopmaTtopa ABB RET 670
1 TepMuHan Alstom Micom P645.

Ha nonesom ypoBHe fvicKpeTHble
curHanbl cobupatoTcs ycTpoi-
ctBamMu NPT microRTU v B BUge
GOOSE-coobuieHnn nepepatotcs

Mo CTAHUMOHHOW WWHE Ha ypo-

BeHb NpUCOeLUHEHWNI. YNpaBaeHne
KOMMYTaLMOHHbIMW annapaTamu
ocyuiecTBASeTCS NyTeM nepenavm
KOMaH[bl N0 UMGPOBbLIM NPOTOKOAM
(GOOSE] oT koHTponnepa npucoen-
HeHua K NPT microRTU. AHanornyso
npepnonaraetcs u fencreme P3A
Ha OTKJlYEHUE BbiKOYaTeNew.
OundpoBaHHbIe N3MEpPeHHbIe BENN-
YVHbI NepefalnTca B KOMMYyTaTopbl
WWHbI Npolecca B BuAe coobLieHI
Sampled Values (SV).

Cucrema egnHoro BpeMeHu BkodaeT
B cebs MporpaMMHble 1 TexHnyeckne
cpenctsa, obecneunsamLme nprem

CUIHaN0B TOYHOI0 BPEMeHW OT BHeLU-

b4

TPAHCOOPMATOP HAMPSKEHUA )
ANEKTPOHHDIW (CIEBA) M ONTUYECKUH
TPAHCOOPMATOP TOKA (CMPABA) HA OPY
110 KB

Puc. 3

MHHOBALMOHHBIE TEXHOOMMK
TEXHONOT MM MOHWUTOPUHTA U IMATHOCTUKH

bo

TT30-I HATNIABHbIX BbIBOLAX FEHEPATOPA
(HANPS)KEHWE 13,8 KB)

Puc. 4

Hero uctouHnka GPS/ITTIOHACC.
CwvcTeMa BbinonHeHa Ha base cepsepa
TouHoro spemenn Meinberg M400/
PTP n ycTpoiicTBa pacnpegenexus
curnanos PPS Meinberg SDU/TTL/
FO. [laHHble ycTpolcTBa ycTaHOBAEHbI
B nomeuieHnm PLLL OPY 110 kB B wka-
Yy CTaHUMOHHOTO YPOBHS.

LlinHa npouecca n CTaHUMOHHASA LWNHA
BbIMOSIHEHbI B BUAE €4MHOr0 ONTHYe-
ckoro konbua (1 Féut/cek) v pasge-
NeHbl C UCMOMb30BaHNEM TEXHOMOMMM
VLAN.

BakHbIM pe3ynsTaToM BHepeHns
NpoeKTa CTana BO3IMOXHOCTb Mpo-
BOAWTL perynspHble HaTypHble nc-
MbITAHWA B YCNIOBMAX AeMCTBYIOWEro
obopynosaHus. [epBblii UMK UCMbITa-
HUI bbIN 3aKoHYeH B okTabpe 2015 1.
W BKOYan cneayolime onbitsl [3]:

- TpexdasHoe KOPOTKOe 3aMblKaHKe
(K3) Ha BbIBOmAX reHepaTopa;

- TpexdasHoe K3 Ha cTopoHe 110 kB
BnoyHoro TpaHchopmaTopa;

- opHodazHoe K3 Ha cTopoHe 110 kB
BnoyHoro TpaHchopmaTopa;

- paboTa Ha X0N0CTOM XOAY;

- BKJIlOYEHMWE B CETb C KOHTPOSIEM
CUHXPOHM3Ma;

- dopcupoBaHme Toka Bo3byxaeHus
reHepaTtopa.

[Ona komnnekca LUIMC BaxHenwmnm
371EMEHTOM ABAAIOTCS CeTn nepe-
aun faHHblIX — WKHa npolecca

M CTaHLUMOHHAs WWHa. VIx HapexHo-
cTv 1 paboTe obopynoBaHusa B ycno-
Buax otkasos JIBC bbiin nocsALeHbl
OTAENbHbIE UCMBITaHUSA, @ UMEHHO,
onbITHI:

- noTepu cuHxpoHusauun PPS;

- notepu nutarusa OTT;

- obpbiBa onTUyeckoro kabens;

- HEeWCnpaBHOCTA CEpBEPa BPEMEHMU;

- HEeWCnpaBHOCTK CETEBOI0 KOMMY-
TaTopa;

- nomauu oybnupytouero notoka SV
(o PETOM 61850];

—  HEeWCNpaBHOCTW BTOPUUHBIX Lieneit
TH.

JHEPTHA
EANHOM CETH Ne3 (26)
UIOHb — WI0Mb 2016

LLIKA® TEPMUHAJI0B
M1 P3A 3KPA 200

Puc. b

Mo pe3ynbTaTaM NpoBefeHHbIX UC-
NbiTaHWI Bbiny BelpaboTaHbl pelle-
HUSA 0 fafibHEeNLW el Mo4epHU3aLmn
KoMmmnekca 1 foBoAKe obopynoBa-
Hus. Tak, Hapsify C BbIBOLOM 0 pa-
6oToCNOCOBHOCTM YyCTaHOBIEHHOTO
KoMmmnekca, NepcnekT1Bax ero pas-
BUTUS 1 NOC/eAyIoLLero MaccoBoro
MPOMbILINEHHOTO BHeApPeHWS Obin
onpefieneH nepeyeHb 3ajay no Jo-
BoZKe obopynoBaHus. BeigBneHHble
B paMKax McnbITaHWi 0cobeHHOCTH
paboTbl 0bopynoBaHua TpebytoT
rnybokoro aHanusa cneunanucta-
MW: Hannyune LWyMoB 1 Bbibpocos

B noTokax M3K 61850-9.2 o1 OTT

M TH (puc. 6-7), HekoppekTHasn 06-
paboTka ycTpoiicTBamMu cnyvaes
noTepy CUHXPOHU3aLUNK, OTKNOYe-
HUA NuTaHua bnokos OTT, Hannune
B CETU «JIOXKHbIX» MOTOKOB W HENC-
npasHocTen B JIBC. YcTpaHeHwe BblI-
ABNEHHbIX 0CODEeHHOCTEN BNSETCH
nepBoOYepeHON 3aa4el, pelleHune
KOTOpOU NOATBEPAUT HEODXOAMMOCTb
pPa3paboTku TUMOBLIX TEXHUYECKMX
peLlleHnin HOBOro MNOKONEHUS, YUL-
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ThbiBAOLWMNX OTpa6OTaHHbIe B pexunme
OMbITHOMN SKCnayaTaunm TeXHONO0Trnn
N MPUHL NI

NTorom peanusaunn npoekta LUIMC
aBnsieTcs nepsblii B Poccum vHHoBa-
LIMOHHbBIA KOMMEKC, YCTAHOBIEHHBbIN
Ha LeicTByloLLeM 0bbekTe reHepa-
umu. Ha gaHHoM obbekTe BnepBble
BbIn NpoBefieH KOMMAEKC HaTypHbIX
vcnbiTanuii obopynosanus. B nepuog
NPOBELEHNS 3KCMepVMeHTa yaanoch
obecneunTb coBMecTHyto paboTy
VHTENEKTYanbHbIX 3N1EKTPOHHbIX
yctporicts (IED) cemun npoussoante-
nei (000 «3HepronpoMABTOMaTH-
3auma», 3A0 «[TpodoTtek», 000 HIM
«39KPA», 000 «WL, «bpecnep», ABB,
Alstom, 000 «[1pocodT-Cuctembr»)
no ctaHpapTy M3K 61850. YcTpoiicTsa

b6

nHterpuposansl B SCADA NPT Expert,
1 MHOPMaLMS C HYX [OCTyMHa

Ha APM. [Ins npoBegeHns TekyLlen
LWArHoCTVIKW U aHanv3a aBapuin-

HbIX CUTYyaL Mt opraHu3oBaH cbop
aBapuIHbIX 1 NpeaynpeanTeNnbHbIX
CUTHaNOoB ¥ LLeHTpaan3oBaHHbI cbop
OCLMNI0rpaMM aBapUitHbIX NPOLLECCOB
co Bcex ycTpoicts. APM npepoctas-
nseT yaobHbI nHTepdelc na gocTyna
Kak K [MHaMMYecKoi, Tak v peTpo-
CNeKTUBHOM MHpOPMaL UK.

OTLEenbHOro BHUMaHWs 3aciyxmusa-
0T BOMPOCHI CO3aHMS HaLEXHbIX

n beicTpogencTayowmnx JIBC n nx
paspeneHuns Ha WyHY npouecca

M CTaHUMOHHYIO WHKHY. [naHvpyemoe
paclIMpeHue KoMnaekca HanpasaeHo
B TOM YMc/le Ha NoCTpoeHwue bonee

HafeXHOoWN ceTeBOM MHPPACTPYKTYphI
C Y4ETOM MOJYYEeHHOW Ha fLaHHOM
3Tane nHoopmaumm o pabote IED
NPV Pa3fINYHbBIX CETEBLIX KOMIM3USX
M HeMCcnpaBHOCTAX.

[ns oueHky paboTbl yCTPOMCTB 1 pe-
rMCTpaLMmn LMdPOBLIX M3MepPEeHNi

B notokax M3K 61850-9.2 LE komna-
Hven «3HepronpoMABTOMaTU3AL NS »
Obin ycTaHOBNEH LeHTPaan30BaHHbIM

undposort peructpatop GOOSE n SV.

[aHHoe pelueHne NPOAEMOHCTPU-
poBaso BbICOKY0 3pPeKTUBHOCTb
npuMeHeHus npu sHeapeHun LIMC

B DyayLiem.

I'IonyquHme pe3yibTaThbl MO3BONAIOT
CyonTb O pa60TOCI’IOCO6HOCTl/I N BO3-
MOXHOCT/ NepcrnekKTMBHOro NCnosib-

LIYMbI B U3MEPEHWAX OTT, 3AOUKCUPOBAHHBIE TEPMUHAIIOM T0P 300
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12 ICHHTE (A) Mru_: -655.4
DNedicT.- 489.6 ®aza: 177°
0
168 BHeWwHWA NycK ocly MrH_- 1 0.43 0.44 0.45 0.6 0.47 0.48
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30BaHus paboTatolLiMx Ha LWKMHY Npo-
uecca M3K 61850-9.2 LE ontnyeckmx
TpaHcPOpMaTOPOB TOKA U INEKTPOH-
HbIX TPaHCHOPMaTOPOB HAMPSIKEHUS
COBMECTHO C LMPPOBbLIMU YCTPOMCTBA-
MV penenHol 3aLmnTbl, aBTOMaTNKN

v ynpaBneHus. BmecTe ¢ TeM, onsa npo-
MbILUIEHHOrO MCMOb30BaHWUA AaHHON
TEXHOJIOTUN HEODXO4MMO BbIMOAHUTL
paf paboT no nofrotoBke HopMa-
TUBHO-TEXHWYECKOW AOKYMeHTalUmm

N0 TEXHUYECKOMY 1 onepaTUBHOMY
obcnyknBaHUIo LMPPOBLIX YCTPOMCTB:
n3MepuTenbHoro obopygoBaHus, Tep-
MuHanos P3A v koHTponnepos ACY TT1
HOBOTO MOKOJIEHUSA.

Co3paHue nofobHOro MHHOBALMOH-
HOro KOMMJeKca No3BosisgeT roBopuUThL
06 onpeneneHHo cTeneHn rotos-

HOCTW KOMMNaHWi-pa3paboTymkoB

K MOABIEHWIO MPUHLMMMATBHO HOBBIX
MHGOPMALMIOHHO-YNPaBAAOLLMX CU-
CTEM Ha 0OBbEKTaX 3/1eKTPO3HEPTeTUKN.
[pu 3TOM 04yeBMIHA HE0DbXOAMMOCTb
fanbHelllero pa3BuTUS NpuUMeHsie-
MbIX YCTPOMCTB, TEXHONOTUI N MHHOBA-
LUMOHHbIX anropMTMOB aBToMaTM3aLmK
c ob93aTenbHbIM BbINMOHEHWEM Ha-
TYPHbIX UCMBITAHWI Ha LelCTBYOLWMX
obbekTax. Ha Haw B3rngap, Lenecoo-
Bpa3Ho ABMraThbCs MO NYTW OCBOEHMS
noaobHOM CAOXHOM TEXHONOTUN
nocTynaTenbHo, HebonblUMK LWaramu,
C Y4eTOM POCCUIACKOro 1 3apybexxHoro
onbiTa, be3 arpeccuBHbIX NMap-KoM-
naHWM 1N HeobocHoBaHHbIX 3GdEKTHBIX
peLleHnin, 0co3HaBag, YTo B cliydyae
Heynauu y aHepreTnyeckoro coobuie-
CTBa MOXeT BbITb MOTEPsiH MHTepec

K J@aHHOW, 04eHb NepcrneKkTUBHOM
TeMme.
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