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37 OBPABOTKA U/ VHTEPTPETALIMA CNYTHUKOBBIX TEQLE3UYECKUX HABJIIOAEHWIA C LIENBIO BbIABEHWA CMELLEHWI
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Muxatinosuy;
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53  KOMMNO3ULIMOHHDBIV PVT-CUMYNATOP, Asmop: Cepebpskosa [apes AudpeesHa, OO0 «faznpomHedme HTLI»;

55 KABEJIb CUJIOBOW C YBEJIMYEHHOW OJIMTESIBHO AOMYCTUMOW TEMIMEPATYPOW HATPEBA TOKOINPOBOAALLMX
MW, Aemopckuti konnekmue 3A0 «Mockabenbmemy»: Mopskoe [asen Banepveguy, opmuos Muxaun KoHcmanmuHosuy; foneiHuHa Hamanes
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Mapwankux Bacunui Epmonaesud, OTYI1 «POAL-BHUNIO»
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3KCMNEPTHAA CUCTEMA ANA UHTENNEKTYANbHbIX SIEKTPUYECKUX CETEN

Asmopckuti konnekmus OO0 HIIT «3KPA»:
Condamos AnekcaHop Bayecnasosuy;
Mempoes Bnadumup Cepeeesud;

UHowkuH Muxaun Bnadumuposuy;
Cepeees Hukonat Cepzeeguy;

Mapkos Hukonati KOpvesudy;

Toncmos Cepeeli AnekcaHoposuy;
AHOpeega Jlunus VineuHUYHa;

Ipueopses Makcum Bumaneesuy;

CosuH MeaH Cepeeeguy

B HactoAwee Bpema B Poccunm yBenuuuBaeTcAa gons
obopyposaHua 1 J131, oTpaboTaBLLNX CBO HOPMATUBHbIV CPOK.
CuTyauna ycyrybnsaeTca 1eM, UTO EXKeroAHO pacTeT noTpebneHve
3NeKTPOo3Heprmmn. B Taknx ycnoBusax 3HaUMTENbHO COKpaLlaeTca
Bpems, B TeueHume KOTOPOro HewTaTHble CUTyauuu MOXHO
yCTpaHuTb 6e3 cyllecTBEHHOro yuepba. Yxe HefoCcTaTouHO
TONbKO KOHTPONUPOBaTb M ynpaenATtb. [onyyeHHble JaHHble
HeobXoaMMO aHanu3npoBaTb, PaboTy ceTM ONTUMKU3MPOBATD,
TaKXe HeoOXoAMMO CHM3UTb MOTEPY INEKTPUYECKON SHEPrun,
NMoBbICKTb ee 6e30MacHOCTb U KAUecTBO.

CeropgHAa komnanma OO0 HIMM «3KPA» npepnaraet HoBoe
WHHOBALMOHHOE peLleHre, KOTOpOe MOJIHOCTbID OTBevaeT
TpeboBaHUAM KoHLUenumn Smart Grid — 3KcnepTHyto cuctemy
[ONA NHTeNNeKTyaNnbHbIX 3neKTpuyeckux ceten (CNIC SKPA).

3CN3C

Wcnonb3oBanme 3CM3C SKPA no3sonAeT MOBbICUTb
3¢PeKTBHOCTb  ynpaBneHWA CeTblo W OMNTMMU3UPOBATb
pexumbl pabotbl cetn. ICNSC DKPA — 3To cucTema HOBOFO
NOKONeHNA, MpeAHa3HayeHHaA [ANA aBTOMAaTU3MPOBAHHOTO
1N aBTOMATMYeCKOrO YMpPaBNEeHUA pexummamn paboTbl ceTu
Ha OCHOBe COBpPEMEHHbIX WHOOPMALMNOHHO-TEXHUYECKNX W
TEXHONOMMYECKMX CPefCTB.

MpumereHne SCUIC SKPA no3BonsaeT NoBbICUTb CKOPOCTb
BblAauy PELeHUA Mo ONTUMM3ALMKN peXxnuma paboTbl ceTu, YTo
B CBOI Ouepefb NO3BONAET COKPATUTb BPEMSA pearmpoBaHms
onepaTrBHOrO NePCOHasa Ha BO3HMKLLYIO CUTYyaLMio, MOBbICUTb
HafeXHOCTb  d/IeKTPOCHabXeHNA MoTpebuTenein, CHU3UTbL
noTepu 1 NOBbICUTb KAYeCTBO 3N1eKTPUYECKOIN SHepruu.

Mnatdpopma ICUIC cOCTONT U3 HECKONBbKUX

~\ N\
TOunP rmc
J J CepBuchbl
N Y npeanpuatma
WuHa ounc P3A
L[aHHbIX L J L )
) ) CepBsucbl
ccnu AP3C peanbHOro
J J BPEMEHM Puc. 1. O6was apxumexkmypa: TOUP — cucmema MmexHU4YecKozo
obcnyxusaHus u pemouma; [UC - cucmema epaguyeckoli
MpPOTOKObI Nepeaaqn au;i/anusauuu npocmpchmB;g:blx daHHbIx; ONC ~ onepamugHas
c_ UHOPMAYUOHHAA cucmema; - cucmema penetiHol 3awumel u
IEC 60870-5-104, IEC 61970/61968, asmomamucku; CCIU — cucmema cbopa u nepedayu uHpopmayuu;
IEC 60870-6 TASE.2 (ICCP) AP3C - cucmema aHanusa u pacdema snekmpuyeckol cemu; ACY Tl
CucTembl - a8MOMamu3upo8aHHAA cuCMema ynpasseHus mexHon02u4eckum
ACY TN / ccnm ACKY3 HWKHETO npoyeccom;  ACKYS -  asmomamu3uposaHHas  cucmema
KOMMepYecKo20 y4ema 3/1eKmpo3aHepauul.
YPOBHA
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VNHTErpuUpOBaHHbIX CUCTEMHbIX peLleHni (purc. 1):

1. Cuctema cbopa n nepegaun mHbopmaumm (CCMNK) -
NPOrPaMMHO-TEXHUYECKMI  KOMIIEKC,  MpefHa3HaYeHHbIN
ana cébopa v nepefayn no NPOTOKONAM CBA3M PA3HOPOAHbBIX
[aHHbIX (aHanoroBas M AWCKPeTHasa WMHPopMaumnsa, KOMaHZbl
OVCTAHUMOHHOMO  yNpaBfieHWa, ocuuanorpamMmmbl M T.4.),
HeobXOAVMbIX 1A YrpaBeHNA SN1IeKTPUYECKON CeTbio.

2. 3CN3C SKPA no3sonseT obecneuntb:

. WHTerpauuio pacnpepeneHHbiX XpaHWINLL, JaHHbIX B
EavHoe nHdopmaumoHHoe npocTtpaHcTeo (ENM).

. Bo3moxHocTb cosgaHma EWIM pasHbix ypoBHeln (Ha
YPOBHe palioHa, permoHa un T.4.).

. ABTOMaTUveckoe pacnpepeneHune annapaTHbIX
pecypcoB mexay KOMMOHEHTaMu CUCTeMbl AnA KOMQPOPTHOM
paboTbl Nonb3oBaTenen.

. HeorpaHuyeHHoe paclwpeHne annapaTHbIX pecypcos
1 Nnosib3oBaTenein CUCTeMbI.

3. Cuctema aHanmM3a M pacyeta >SNEKTPUYECKON ceTn
(AP23C) npepgHa3HauyeHa ANA pelleHus B peXkume peanibHoro
BPEMEHW ClefylowWmx aHaNUTUYeCKnX W pacyeTHbIX 3ajay
3N1eKTPO3HEePreTuKu:

- BbifABNEHMe oWNOOYHbIX JaHHBIX TENEeMETPUM M JI0KHON
MHOOPMALMM O NONOKEHNN KOMMYTALMOHHbIX annapaTos.

- PacueT napametpos ceTu.

- AHanus notepb 31EKTPOIHEPTUN.

- MnaHvpoBaHWe pa3BUTUA CETH.

- AHanu3 KauecTBa 351eKTPO3HEPTUN.

- OnTyMM3auma  pexmma CceTn Mo  HanpaXeHW 1
PeakTMBHOWN MOLLHOCTMW.

- OnTnmun3aums (pekoHdurypaums) cetu.

- KpaTKOCPOUHBI MPOrHO3 HarpysKu.

- OrpaHuyeHne HeJoNyCTUMOro NOTpebieHNs.

- DopMunpoBaHve oLUeHKN CObMoAeHNA YCTaHOBIEHHbIX
napameTpOB KauecTBa 3N1eKTPOIHEPrn B peasibHOM Maclutabe
BpPEMeHW.

- YnpaBneHne KOMMyTaLMOHHbIMU anmnapaTamu.

- PacueT 1 aHann3 TOKOB KOPOTKOIO 3aMbIKaHUA.

- OnpepeneHvie mecta nospexaeHusa (OMI).

- DKBVBaNIEHTNPOBaHMe yyacTKa ceTu.

4. Cnctema penemHonm 3awmuTbl u asTtomatmkm (P3A)
npefHa3HayeHa AnA pelleHus 3agay cnyx6 P3A ceTeBbIx
KOMMNaHWn:

- BeneHue 6a3bl
npoussoanTens.

- MepBuYHbIN aHann3 NPaBUNbHOCTU PaboTbl YCTPONCTB
P3A.

- ABTOMaTU3MPOBaHHbIN pacyeT YCTaBOK YCTPOWCTB
P3A nioboro npegnpuATUA Ha OCHOBE pacyeTa PeXMMOB U
wabnoHoB 6naHKoB ycTaBok P3A.

5. Cunctema TeXHWYECKOro OOCIYXMBaHUA W PEMOHTa
(TOWP) npepHasHauyeHa AMA  MAAHUMPOBAHUA, MOATOTOBKM,
peanusauyum TeXHUYECKOro o6CnyKMBaHUA W pPEeMOHTa C
3af,aHHbIMU NOC/IEA0BATENBHOCTBIO U NMEPUOANYHOCTBIO.

6. OnepaTnBHasa uWHbOPMaALMOHHaA cuctema (OWNCQ)
npefHasHaueHa AfA  HarnAgHOro  MpeAcTaBieHnAa U
MOHUTOPWHIA TeKyL|ero pexuma, MpoCMoTpa UCTOpPUn
M3MEeHeHVA MapamMeTpoB 3NeKTpuyeckux cetel B ¢dopme
ANHAMNYECKNX MHEMOCXEM, aHMMALMOHHbIX W306paKeHunN,
Tabnuu, TPeHAOB, aBaPUINHbIX COOBLLEHWIA U T.A. Y ONepaTUBHOro
ynpasneHus.

7.  Cucrema rpaduueckon BM3yanun3saummu
MPOCTPaHCTBeHHbIX AaHHbiX  (TMC) npepHasHayeHa Ans
BU3yanmsauum rpadpryeckux AaHHbIX OOBEKTOB CeTW, nowncka
00bEKTOB Ha KapTe, OTOOpakeHVWe Ha KapTe OTKIOUYEHW,
Bble3fHbIX 6purag n Ap. nHopmaumm.

ApxuTekTypa nnatdopmMbl ABMAETCA  MHOFOYPOBHEBOMN
N  CEePBUCHO-OPMEHTUPOBAHHOW, WCMOMb3yeT  MOAY/bHbIN
MOAXOL, OCHOBAHHbLIA Ha MCMONb30BaHUM pacrpeaeneHHbIX
3aMeHAEMbIX KOMMOHEHTOB, OCHALLEHHbIX YHUPULIMPOBaHHbIMI
nHTepdencamm anaB3auMofeiCTBMA N0 CTaHAAPTU3NPOBAHHBIM
NPOTOKOaM.

OCN3C SKPA MOXHO paccmaTpuBaTb B KauvecTse
KOMMNEKCHOrO peLlleHna ANf CO3[aHuA UHTENNeKTyanbHbIX
3HeproceTel, NPeAOCTaBNAOWEro CepPBUCHI MHTerpaummn u
06MeHa faHHbIMU C Pa3IMYHBIMU TEXHONMOFMYECKNMM CUCTEMAMU
peanbHOro BpeMeHN 1 KoprnopaTuBHbIMK cucTemamu. OgHUM
13 OCHOBHbIX Npenmyuiects ICUIC IKPA aBnaeTca nHTerpauma
HOBbIX PELLEHNI C yXKe CYLLeCTBYOLWUMMN ccTeMamun. BHeapeHmne
HOBOW CUCTEMbI MPUBOAUT K HEO6XOAUMOCTY paboTsl ¢ Bl yxe
CyLLeCTBYIOLMX CUCTEM.

HaHHbIX ycTporcte  P3A  nwoboro

Mnatdopma  SCUSC  DKPA  nos3sonser  KOMaHge
3M1eKTPOCeTEBOM  KOMMaHWW  (gucnetyepam, TeXHOMOram,
VIHXeHepaM,  PyKOBOAUTENAM, TpeHepam 1 [pYruMm

cneuvanmcTam) paﬁOTaTb B €JMHOMN Cpepne, ncnonb3dya ogHoO "

Ne Cucrembl Peanm3yemble 3a1a4u
n/n TOuP | THIC | OMC | CCIIH | P3A | AP3C
1. OCHUDC DKPA + + + + + +
> 11?4(211\1/1?;?;16]?1; sstgstlég)?SE abms)| © | T |7 * N
3. OHTEK - + + + + )
4. PCS-9000 + + + - - +
3. JINC MOJYC + + + - + -
6. IITK JEKOHT ; ; + + + ]
7. PowerOn Fusion + + + - + +
Tabnuya 1
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TO »Ke NpefcTaBneHne 0 pacnpepenvTesibHON ceTu.

Ha ocHoBe aHanm3a MHOCTPaHHOrO OMbiTa 3KCMyaTauuu
AQHaNoOrMyHbIX  cucTtem npumeHeHne, 3SCUSC 3SKPA B
OTeYeCTBEHHbIX pacnpepenuTenbHbIX CeTEBbIX KOMMaHUAX
(Poccetu, cHabxatowme KOMMaHUM 1 Ap.) NO3BOAUT MONYYUTb
NMONOXNTESNbHbIE  SKOHOMUYECKUA 3PdeKT (B MPOLEHTHOM
OTHOLWWEHUN OT 06 beMa 3aKyrnaemon 3NeKTPO3HEePrm B rof):

- 0,2...0,6% 3a cueT onTUMM3aLUN KOHUrypaLum ceTu;

- 0,4% 3a cyeT perynnpoBaHMA HaNPsKeHna u
peakTUBHOW MOLLYHOCTH;

- 1% 3a cyeT onTMmM3auMyM 3aTpaT Ha 3aKynky
obopynoBaHus;

- 0,4% 3a cyeT CHUXEeHWA BPEeMeHW Ha NoKanusauuio
NMOBPEXAEHUA 1 ASINTENBHOCTUN NMPOCTOA;

- 1% 3a cyeT oNTUMM3AUMM NOTEPb aKTUBHON U
peakTUBHOW MOLYHOCTU B CETN.

Ha pblHKe CyLecTBYIOT aHaNOrMYHble 3KCNepTHbIE CUCTEMDI
ONA UHTENNEKTYalbHbIX IEKTPUYECKMX CeTel (0TeUeCTBEHHbIX
1 3apy6exHbIX NPOM3BOAUTENEN):

1. Advanced Distribution Management System (SE ADMS)
komnaHun Schneider Electric;

SHTEK komnaHuu JHTEJIC;

PCS-9000 komnaHuu NR Electric;

AnC MoaycC komnanun MOAYC Software;
MTK OEKOHT komnanwuu 43r71;

PowerOn Fusion komnaHuu General Electric.

Mo pe3ynbTaTtam CpaBHUTENBHOIO aHanv3a (Tabn. 1) MoXHO
cAenaTb BbIBOA, UTO Hanbonee 6,113KUM Mo GYHKLMOHANIbHOCTA
K OCUSC IKPA aBndaetca cuctema SE ADMS. MNpenmyiiectsom
3CU3C 3KPA no cpaBHeHuto ¢ SE ADMS saBnaeTca NosIHOCTbIO
oTevyeCcTBeHHAsi KOMMOHEHTHas 6a3a 1 HU3Kasa CTOUMOCTb.

PaspaboTtaHHaa DCMOC DKPA moxeT 6biTb MCMONb30oBaHa
ons:

ounhswnN

. MO,D,epHI/BaLWII/I n Pa3BnTnA 21IEKTPOCEeTEBOIo
KomMnnekca PO anAa BHeaApeHnAa B JHEPreTuky
nepCcneKkTUBHbIX TEXHONIOMNN KOMMNEKCHbIX  CUCTEM n

CepBUCOB WHTENNEeKTYallbHON 3HepPreTkn B COOTBETCTBMMN C
PacnopsixeHrem npasutenbctea PO N2 1632-p ot 28.07.2017r.
«Undposas skoHommKa Poccuickor Qegepanmm.

. BbIxoZa Ha rnobanbHble pbiHKK (Mpuoputer — BPUKC
N pa3BMBAKOLMECA CTPaHbl) Pa3HOMACLUTaOHbIX KOMMIEKCHbIX
CUCTEM 1 CEPBUCOB MHTEIIEKTYalIbHOW SHEPreTuKN;

. BbIXOZla Ha CMeXXHble CerMeHTbl PblHKa cucteM U
CepPBUCOB VHTESINIEKTYaNIbHOW SHEPreTUKN.

OCUIC DKPA ABnAeTCcA KOMMEKCHbIM pelleHnem ana
pa3BUTUA CUCTEM U CEPBUCOB NHTENNIEKTYaNbHON SHePreTuKy,
He YyCTynatoLWmnM aHanorMyHbIM OTeYeCTBEHHbIM U 3apyOexHbIM
npoaykrtaMm, a Mno psAgy napaMeTpoB MNPEBOCXOAAWNM UX.
BHegpeHve cuctembl nogfdepxkku npuHATUAA peweHua HIM
«IKPA»  pnAa  MHTeNnneKTyalbHbIX 3NEeKTPUYEeCKMX ceTen
MO3BOMAET 3HAUYUTENbHO YNyywuTb 3PPEKTUBHOCTL PaboThl
pacnpepenuTenbHoOm cetu:

- MOBbILLEHNE HAAEXKHOCTN SHEPrOCHAGXKEHMS;

- CHUXKEHUA noTepb;

- ynyJlleHne KayecTBa 3/1IeKTPO3Heprum;

- ONTMMM3aUMA  UCMONb30BaHWA  3MEKTPOCETEBbIX
AKTUBOB.

MonoXnTenbHbIN SKOHOMUYECKNA SbPeKT Npu BHeapeHn
CUCTEMblI MOXeET cocTaBnATb 3...3,4% oT obuiero obbema
3aKynaemMom 3/1eKTPOIHEPTUN.
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