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MexayHapoaHblit bopym
«3NNIEKTPUMECKUME CETU»

MonuroH uuchpoBon NOACTaHUUK C NpUMeHeHUeM komnnekca RTDS B
ABAHOBCKOM rocygapcTBeHHOM 3HepreTu4eckoMm yHuBepcuteTe ans
peLleHns 3aaad uccnefoBaHua paboTbl LUPOBLIX U3MEPUTENbHbIX
TpaHCchopMaTopoB TOKA U HaNpsHXKeHUs ¢ YCTPOMCTBaMMN penerHou
3alUUTbl U aBTOMATUKK

Nle6benes B.[., Abnokos A.A., dnnatosa I"A., MaHallareHko A.B., Nlebenesa H.B.
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PaboTa BbINosiHeHa npu ouHaHCcoBOW noanep>xke MnHuctepcrtea
obpaszoBaHuA N  Haykm P® unccnegoBaHum Ha o Temy
“MynbTU(PYHKUMOHaIbHAsA CUCTeMa Ha OCHOBe LUMPOBbLIX
TpaHcopMaToOpoB TOKa W HanpsXeHusa Ana  UUoPOBbIX
noactaHuMn”, BbINOMHAEMbIX WY B pamkax enepasibHOM
ueneson nporpammbl  “UccnepgoBaHnss ©n  pa3paboTku Mo
NPUOPUTETHLIM HanpaB/IEHNAM pasBuUTNA Hay4HO-
TexHosiormyeckoro komnsekca Poccum Ha 2014-2020 rogbl”
(goroBop Ha nonydyeHne cybeuammn 14.577.21.0276 oT 26
CeHTaAb6psa 2017 ., YyHuKanbHbin wnaeHtudumkarop MHUNIOP
RFMEFI57717X0276).



Monvron LINC

B pamkax peanusauyuu ®LIM npu nogaepxke NMNAO «MPCK LieHTtpa» n NMAO
«MPCK LleHTpa 1 MpuBomxba» peasin3yetcs NPOeKT NonMroHa uutpoBou
noacTtaHuMu Ha 6ase MiBaHoBCKOro FrocygapcTBeHHOro HepreTuyecKoro

YHuBepcuterta




AKTYaNnbHOCTb CO3[aHNA

1. Co3paHue He3aBUCUMbIX LIEHTPOB ANS UCTbITAaHUA 000pYA0BaHMA C
noaaepxkon MK 61850;

2. OpraHu3auusa oGyueHuUs aKcnayaTupyroLero nepcoHana HoBbIM
TEXHONIOTUAM U padoTe ¢ BHeApsAeMblM 000pyAoBaHUEM;

3. OpraHusauusa o6y4yeHUs CTYAEHTOB 3/1IeKTPO3HEepreTMyeckoro npoduns;



CTpyKTypa NONMroHa

pl a8 3 () N/ () ]
\ = 1T |e0o b £ . QQ o
3 3 3 TR 0 = ()
D s O
< 2 7 2 L) 3 ) ) =
— Ly o—2 O\
11111 T %ﬁ o [o] nwz[B[w]s]w 1
\_ N
< >
[To/eBOM YPOBEHb YpoBeHb NIpUCOeSUHEHUA VDOBeHb CTaHIUH
(BBICOKOBOJIBTHASI 30Ha) (30Ha MOZEPHUPOBAHIS (30Ha MOJe/TMPOBAHMS U

pabotsl O3C u P3A) yIIpaB/IeHus)



CTpyKTypa nonuroHa

Yeummrenu Toka ¥ Hanpsbkenus PONOVO + nosermatonue TT u TH

Cucrema

Brixmogarens

+IJIC OTT

O——1

Jluana c
pacnpeie/ieHHEIMI

i

J \

—

6

NMoneBoM
YPOBEHb

YpoBeHb
npucoeauHeHus

i YpoBeHb CTaHLUuu



[oneBou yPOBEHb
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YpoBeHb npucoeanHeHns

i v v o & E; ’a = — e

3aKynneHo 5 NPOMbILLNIEHHbIX
KOMMYTaTOPOB 1 M3 KOTOPbIX MOXET
BbICTYNaTb B PONM
rPOCCMENCTEPCKUX HACOB

NAKRTDS TepmuHanbl P3

YcTpoiicTBa yueta

Pt

= IHWN-2

YctpoiictBa CBU




AunarHoctuka LMNC

YctpoiictBo nposepku P3A ans
LmcpoBbIX noacTaHumii PNF802

AHanusaTtop AaHHbIX B CETAX LUpOBbIX
nogcTtaHuuii PNS630




Pe)Xum paGoTb|

1. C nepBUYHON UMUTALMOHHOW CXEMOM:

MAK RTDS B peasibHOM BpeMeHU OCYLLECTBAET ynpaBieHne YCUNUTenAM1 NogKNIOHEHHbIMY K NEPBUYHOIA CXEME,
WHpopmaLuma ¢ NOMOLLbLIO LU(POBbLIX TPaHC(OPMATOPOB TOKA M HANPAXEeHUA nepeAaeTca B LWMHbI npoLiecca rae
obpabaTbiBaeTCs BCEMU HEOOXOAMMbBIMU YCTPOKCTBAMU, M MOXET ObITb NepeAaHa Hasaj B NePBUYHYIO CXEMY B BUe
yNpaBnAoLWMX KOMaHA,

2. Ha ocHoBe Mo enupyemoii cxembl:
MAK RTDS B peaibHOM BpemMeHU OCYLLEeCTBASET MOAENMPOBaHNE B COOTBETCTBUM C 3afjaHHOW CXEMOW M TpaHCMpyeT
SV-notoku n GOOSE-co006LLeH1A B WKNHbI Npouecca/cTaHUuu rae oHM 06pabaTbIBalOTCA BCEMU HE06X0AUMbIMM
ycTpoucTBamu

3. MogenupoBaHue BTOPUYHbIX TOKOB:
MAK RTDS B pea/ibHOM BpeMeHU OCYLLeCTBAET PadoTy COBMECTHO C YCUNINTENAMU TOKA MU HANPsXXeHUA CUrHan ¢
KOTOPbIX MOXeT ObITb TpaHcnupoBaH B MAC unu TepMuHanbl ¢ aHanoroBbIMy BXOAHbLIMU Liensamu

4. MopaxntoueHne y4eoHbIX 1 UMUTALMOHHbIX CTEHA0B
OGopyaoBaHKNE Pa3/IMUHbIX NPOM3BOAMTENEN MOXET NOAKMNIUATLCA K MOJIMTOHY B COCTABE YYEGHbIX U UMUTALMOHHbIX
CTEHA0B U OCYLIECTBNATL CAMOCTOATE/IbHYH0 06paG0TKy CUrHaN0B NOTyYeHHbIX U3 WMHbI NpoueccalcTaHuum



MpoBoAMMbIe UCTIbITAHUS

AHanus paboTbl CeTeBOro 060pyA0BaHUS;

AHaIM3 COCTOAHUA ONTOBO/IOKOHHbIX JIMHUIA
CBA3N;

AHaIN3 KOPPEKTHOCTU KOHPUIrypupoBaHus
cuctem u yctpoucts LMC;




MpoBoAMMbIe UCTIbITAHUS

AHanus pa6otbl 060pyaoBanHua LUNC c
npoTokonamu pesepsuposatusa (PRP, HSR,

RSTP);
AHanu3s Tpaduka B J/1IBC LINC;
e @% e AHanun3 NpaBUILHOCTU CUHXPOHU3ALUN
T = yctpoucts LMMC.




MpoBoAMMbIe UCTIbITAHUS

AHaNn3 NPaBUILHOCTU AeUCTBUI LNKPOBbLIX
N3MePUTENbHbIX TPaHC(HOPMATOpPOB U
ycTpoucTB P3A;

cnbiTaHusa B peXume MHPOPMALIMOHHOTO
luTOpMa




Pa6ota RTDS

Ha3snauenue: VicciieqoBanye paboThl TEPMUHAIOB pejieliHOM 3all[UThl MU aBTOMATHKH, YCTPOMCTB
yIIpaB/IEHUS] CUJIOBOM 3/IEKTPOHUKU C PaCCMOTPEHMEM TI0BEeIeHUST 3/IeKTPO3HEePreTUUeCKOM CUCTEeMBbI

YcrpoucTBa

IEC 61850 YcTpoiicTBa, paboTaroliye C

dHa/IOT'OBBIMH CUI'HA/IaAMH

AHaj/IoroBeie

CUI'HAJIbI
YcunuTtenyd ToKa U HaIIps’KeHW A, MOILLIHOCTHU

—




OcBoeHue komnnekca RTDS B N'3Y



Moapepxka MAO «Poccetu» 16

CoselyaHue ¢ UF3Y B NAO «PocceTtu» no Bonpocy MpoTokon coseljaHnA No opraHusauun cotpygHuyectsa ¢ NAO
co3flaHusA nonuroHa «uudposasa nogcTaHUUA» OT «MPCK LeHTtpa» 1 ¢ MAO «MPCK LieHTpa un MpuBomKba» OT

11.04.2018

NMPOTOKO
coseiannn ¢ HIY no BOEIOCY COTRMHHI 1101 HE0HE
ANHPOBAR THOICTAH A

11.04,2018 Mockea
NMPHCY TCTROBAJIM:
i - DY I HISTa:

1. Mefenes  Boagesomp  uerpsesids - sasedyiolad sadegpod
ADTOMITHUECEOD ¥TIPABMEHHA MEKTPIIEEPTETHYECKHAH CHOTEMAMH:

2. Eropoe  Baamwwmp  Kpeessy - KOMMERHECKHR  AHpEKTOR

OO0 HITO sl lndponsie n3McpRTEIbibe TPAHCHOpMATOPER,
O TTALD s Poccerus:

1. Kanycree  Jumrpail  Cepreesnd - Hasaneenk  Ynpasnewus
HIEHOBIHOHHOH, TEXHHYSCKOR NOIHTHEH B NOBEWEHRE 3HeprospicKTHBHOCTH
JlenapTaMeaTa TeXHOIOTHEECROTO pAIEnTHA 1 uaBosans (JTTPH)

2. lewwon  Asexcannp  Buxroposms Hamaneaus  ympasmsenin
Ne PAIBATHED  YMETE  SNCKTPOSHEPTHH W IHEPrOCERRUCHON  NeSTENLHOCTH
Jlenaprament yueTs INeKTPOIHCPIHE ¥ ERNMOICHICTENA © CYORCKTAMH PRIHEOR
INEKTPOIHEPIHA,

3. Yysaiicnsn Ceetnana HUEonaesss — HEMATGHAE OTACNE MCTOIOTOTHR
H KAIpOBOrD ayaHTa JIenapTamenrT EAiposod DOTATHER # Opradd@uioHHOIm
PAIBHTHA;

4. Beprazos Ceprefl Kprens — masanniig otnena pasairis PEA § HTC

MenapravesTs ONepATHERO-TEXHONOTHYSCKOTD YTIPABICHHE,
5. Twros Anewcedl [etposwa  —  roaeseid  skcnept  Yopasnenns
TEXHOMDIHESCKHY IBTOMATHINDOBAHHEX CHOTEM H CBAIN JlenapTamMenTa paseaTHE
KOPIOPATHEHEN H TEXHMINHIECKHX ARTOMITHIHPOBANH KX CHCTEM }'TIPGII:IEIIIIH'.

6, [Memox Jmumpei Asaronsesny — riasked sscncpr JTPH.

OTMETHJIH:

I, Hecsenomanns  nposonstes npH QHEAHCOBOR  NOMISpEKE
Munnctepersa  ofpazopanss W Haysn  Pocowfckoll esepaunn & ©IBOY
BO cHmmosckni - rocysaporsennbil  SHEpreTHYeckni YHHBEPOHTET  MMEHH
B.H. Neannar B padeax denepaneol menepoll nporpasse «Hoenenonasng |
PAIpAGOTEN MO NPHOPHTETHREM — HANPABICHHAM — DOIEHTHA  HOYYHO-
TexHonorwyeckore  komnmesca Poccws  wa 2004-20200 ronme mo  Teme
My AR THY KO NRR CHOTEM HE OCHOBE INGPOELN TRIHCHOPMATOPOR TOKE
H HANpEECHAR AN Luhposodl noncTasmmks (cornamedds No 14.577.201.0276 o
npeaoctanienns  eyfcnann ot 26092007, vemeatessil  msesTedaxaTop
NPEERIHEIY By HEX Heeneaoeannd (npoerta) RFMEFISTTI TX02746)

2, B coOoTeETCTEHH 6 TEXHHYSCEHM JRQIHAGM OCHOBHEIMH  LIGTHME
HECNEA0BAHHI REMANITCH! CORARNE HAYHEO-TEXHHYECKOND 31203 A EPEXoia k
HHTEUEKTYRIRNGH MEKTPOTEXHNYECKDN CHETEME ¢ ARTHRHO-AANTRERON CeTwe;

25.01.2019.

ﬁi A Mpcx!
POCCETH

ARAMHADE ARIMASIPIGE GO

2 = HEFFITHOHANLHAR PACTIFTDEA W FiA bras CETE

OLTAMHN LLTHTIA -

NMPOTOKOJ

CORCILAHHA 160 BONPOCY OPTAHHSSIENN COTDY IHHEECTIa
MAD «MPCK Llesrrpan, TTAC «MPCE Uewrpa n [Mpeeoassan
o BTEOY BO sMnanosckul rocynnporacru sl INEPrETHYECKHR
YRusepeirer MeHH B, Neimman (HI3Y)

25012019 r. Hestono

NPHCY¥TCTROBANH:

01 [AQ «MPCK [strpan, TIAQ «MPCK Lewrpa 5 11

I Arymries BuranwR Oserosss — . FEQNOTD  JAMECTHTENN MEHEPANLEHON
napesropa MAQ «MPCK Lienmpas,

1. Kadicpn Hrope Banepuenam — sameersrrean TEHEPAIEHOND AHPEXTIPE - AHPEKTOR
frnmaes [LAG aMPCK Liewrpa w Tpuscnssas - aHmosepros,

OTHC3Y:

|, Tapapaiscuit Cepredt Byt amonss - pEKTOR,

2. T'ycenmos Anekcel Bacaneesuy — npopexTop Mo YueGiol pabore;

3. Tomukoe Bragmmep BarewmHscesy — MpApEKTOR N0 Hayumol pafore;

4. Mypare Aunpedl KOpuesws — 2ekas S0eRTROOHEPreTHYECEOTD haxyALTETS;

5. Nebenen Bunansp Juirpresis — ssuemysommi kaenpoll "ABToMETIECKOE
YAPABACHHE AEKTROINERrETHIECKIME CHOTEMAME" [AY3AC),

OTMETHIIH:

Cospemeninait  aman PEIBITIEN  JNERTPOINEPTETHIEN  NPEAYCMATRHRAET peuICHIE
LMpokDMACITAGHLIR 3a5 CTPOMTENESTEN NOBRY COBPEMEMMIX TIOSCTAHUHE o nmEwi
ANEETPOICPCE; BRROAR W3 IKCIAyuTauMs OOLCKTOR, OTpaBoTasmax csofi pecypc,
clecreyenng  Hanemnod  nucoRanpodEecorolRILHON IHEMNPATANAN  AERCTEYIONMN
AneRTpEuecKy el

HI3Y u TTAD aPocceris n Teseine MHOrIs 26T arTHERG ELICTRANTENNT RN
POPMEl ESAMMORCHCTAMA IAE pemenwA JNDAY KAApoRoro ofecnetsing NPSONPHATHE
WNEKTPOCCTERAND KOMNBEKEE CTRAHAL.

32 mochcamee 4 TOEA HA  NPEANDHATHE MERPEWOMRATMHIMY  SBERTPOCETEREIX
KowiiEsinil pacapeneaeno Gonee aeyRcoT BMnycxmearon BY 3a,

Jna  pansirton COTPYOHEECTER mewy [LAD «MPCK Llgsrpa o [Npusonweas
(ynpanamioma opramimaims — MAC aMPCK Llewvpan) # MIDY & uensx nosumerss
DIpECTHMR. APOCCeial MISPreTHED, MMITUIESENHA MOBOIERH B IRCETPISHEPreTHYECKYID
OTPECIL, YTREPWAICTCH M PEATHIYETCH EWErDANMA MNAN COBMECTHRX P OTipIeETH,




Mpumep nporpamMmmbl 06yueHua no LMNC

AyaHTOpHBIE 3AHATHH, Yac.

N HanMeHOBaHHE pa3de]loE (MoJy.IeH) Beero, Jad. paxr.

o/ yac. |Jlexuun JAHATHHA

padoTsl i
CeMHHAaphI
1 2 3 4 5 6
1. |HeETeamerTyaBHAA 3IKTP 0SHEPTe TR ecKad CHCTEMA © AKTHEHO-2 1 ATTTHEHOH 1 1 - -
CEeTEIO

2. |Oudpoead nogcTadma 2 2 - -

3. |Cragmapr IEC 613830 2 2 - -

4. | lokaasHEle BIUHCTHIEIRHEIE CETH g & 2 -

3. | CrrmpoHRzama yeTpoACTE Ha MHGp 0EOH 10 I CTAHITHH 1 1 - -

6. |HudopMaumonsas MoJems VCTPoHCTE THEP 0E0H 0 50T AHITHH 4 4 - -

7. | CepErcH B P OTOROIE ITep e JatH Ja HHEX 2 2 - -

8. |[IpoToxoa nepegaus MTHOEBEHHEIX SHA9eHNH Toka B Hanposerm (IEC 61830-0-2) 4 4 - -

0. [[Ipotoroa GOOSE 3 2 1 -

10. | [IpoToroa MMS 5 4 1 -

11.| Ocopvaosame mpdp 0 BEIX 10 CT AHITFH 0 g 1 -

12, | HenmitaTeassoe o0opy JoEaske TGP 0BBIX IT0 1 C TAHITHE 2 2 - -

13, | Metpomorauecsoe obecnedeHe THQP 0BRE 10 CTAHIIFH 2 2 - -

14| Kondurypamms voIp oHCTE UEp 0B0H [0 ZCTAHIHH H P 0 eETHPOEAHNE 2 2 - -

15. | Ceprrdsrats obopyaoB 2 IHGp 0 BEIX 10 I CTAHITFEH 1 1 - -

16. | HemoassoeaHEe TEXHOWIOMHHE ECKTODHEIX H3MEeD eHHH 2 2 - -

17, | EnoepoesomacHocTE TGP 0BRIK IT0 g C TAHITEH 2 2 - -
Beero 52 47 5 -
Hroroeas aTrecTannus 2 - - -
Hroro 54 - - -




ABaHOBCKMIA rOCYAAPCTBEHHbI 3HEPreTUUYECKUIA YHUBEPCUTET,

000 HMNO «LudpoBble n3meputenbHble TPaHCOPMATOPbI»

Ne6epes Bnagumup AMutpuesuny
eHepanbHbIN gupektop 000 HMO «UUT», ]
K.T.H., 3aB. Kachegpou AY3IC U3y
N ' Vd lebedev@mail.ru
+7 (910) 691 97 76

Aoknaguuk: dunaroBa NaMHa AHApeeBHA
aoueHT Katheapbl AYSC UMY, unxeHep 000 HMO «UNT»
fgala90@mail.ru

OO0 HMO «LT» E-mail: info@digitrans.ru
Cauit: www.digitrans.ru
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ABaHOBCKMIA rocyapCcTBEHHbIV 3HEPreTUYECKNIA YHUBEPCUTET,

00O HIMO «LudpoBble nusmeputenbHble TpaHCGoOpMaTOPbI»

Cnacuoo 3a BHuUMaHue!



