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ANMAPATHAA NJIATOOPMA NOVACOR
[19 CAMYJIATOPOB RTDS

ABTOPbI: ndpoBble KOMMNAEKCHI, 3Heproo6bekToB (BJ, TpaHcdopma-
MoAaenupytoLimne sHep- TOpPbl CUNTOBbIE U UIMEPUTESIbHbIE,
M. ®OPCAWNT, rocucTeMbl B peanbHOM reHepaTtopbl, TYPOUHbI, 31€MeHThbI

RTDS TECHNOLOGIES INC. BW3, FACTS), a Takxe mopenei

BTOPUYHbIX YCTPOWCTB yNpaBneHus,

BpeMeHU, N03BONAKT
MofenimpoBaTh npouecchbl, Npo-

M.A. LLAMUC, TeKalLllue B 3HeprocucTemMe Habop nornyecknx pyHKLMNA — Bce

K.TH., Npu pasfInyHbIX NOBPeXAeHUAX 3TO AenaeT BO3SMOXHbIM co3fiaHue

3A0 «3HJIAB» (HanpuMep, KopoTKMe 3aMblKaHUA CJIOXHbIX CTPYKTYPHbIX Moaenen
pasnuyHbIx BUAoB). 06wnpHas yrnpaBneHns 3HeprocMcTeMon B aHo-

O.A. UBAHOB, 6ubnuoTteka Mmopenen aNeMeHToOB MaJibHbIX peXuMax.

3A0 «3HITAB»

KntodeBble cnosa: undbposoe MogennposaHue aHeprocuctem; RTDS; NovaCor.

Cumynatop RTDS a annapatHoil
nnardopme NovaCor 8 pafore

UHTEZNEKTYAJIbHBIE CUCTEMbI
LUNOPOBAA NEKTPOIHEPTETUKA

BBELIEHUE

B nocnepgHue roapl Bce bonbluyto
NoONyAspHOCTb Cpeau cneumnanm-

CTOB, CBA3aHHbIX C 3/1EKTPOTEXHWNKON

¥ 3HepreTukon, npuobpeTaloT cumyns-
TOPbI, OCYLLECTBASALLVE MOLENPOBa-
HVEe 3HeprocncTeM B peasbHOM Bpe-
MeHu. [1, 2] YkazaHHble cuMynaTopsl,

K YMCIy KOTOPbLIX OTHOCUTCHA CUMYNSATOP
RTDS [3], cywiecTBeHHO noBbIlwa-

10T 93¢ eKTVBHOCTL UCCNEf0BaHWN
anekTpoTexHnyeckoro obopynosaHms
3HEeprocucTeM, B Nepeyio oyepelb
BTOpMYHOII annapaTtypsi [4, 5].

C anpens 2017 r. komnanns RTDS
Technologies Inc. nepeluna Ha Bbi-
nycK HOBOW annapaTHon naaThopMbl
NovaCor ana cumynatopos RTDS
(pwc. 1). Mnatpopma NovaCor cTana
OYepesHbIM LLaroM pa3BuTuns cu-
MYNSiITOPOB U NPU3BaHa 3aMeHNTb
KacCeTHO-MOAYNbHYI0 KOHCTPYKLMIO
Ha ba3e mopynen PB5 n GTWIF, Bbi-
nyckaemyto yxe B Teyerve 10 ner,
3a KoTopble bbi0 NOCTaBNEHO CBbILWE
O[LHOM ThicAYM KacceT. 3a npowes-
Wwwe rogbl paspaboTynkamm boin
NpakTU4eCcku NOAHOCTHIO UCNOSb-
30BaH NoTeHUMan yBeanyeHns
MPON3BOANTENBHOCTN YNIOMAHYTON
KOHCTPYKUMK, e orpaHnyeHmn-

eM BbICTynana ckopocTb 0bMeHa
LaHHbIMU MeX /Y NPOLEeCCOPHbIMYU
moaynamm PBS. [pn nocnepHen npo-
rpamMme MOAEPHM3aLUN CUMYNATO-

BHELLHIUA BU]
ANMAPATHOW
[IATOOPMbI
NOVACOR
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pos RTDS paspaboTumkn nobasunm
B Ka>XXAylo KacceTy [ONONHUTENbHbIE
OMTOBOJIOKOHHbIE KaHasnbl Nepeaa-
Ym faHHbIX Mexay moaynsmun PBS,
BCNEACTBME Yero AoCTUIIN pocTa
NPOM3BOANTENLHOCTU M YBENNYEHNS
4ymMcna fonycTUMbIX 0HOba3HbIX
y3/10B B MOiNVPYEMOII CUCTEME

co 144 pno 180. Ins panbHelwero
poCTa BbIYMCINTENbHbLIX BO3MOX-
HOCTel CMMyNaTopa KOMNaHus

RTDS Technologies Inc. ycnewHo
COBMECTWa BCe caMble nocieaHmne
JNOCTUXEHNS MPOLECCOPHON TEXHUKM
c cobcTBEHHBIMW HOBATOPCKUMMU pe-
weHnsMu B 0bnactv MoaenmpoBaHus
3HEpProcuUcTeM B peasbHOM BPEMEHMU.

XAPAKTEPUCTUKH
[JIATOOPMbI NOVACOR

Hoeas nnatdopma NovaCor nocTpo-
eHa Ha NpuHuMNax o4HONNaTHOM
3BM Ha ba3e HoBeWwero BbICOKO-
npoussoanTensbHoro 10-agepHoro
npoueccopa POWERS8 komnanuu

IBM [6]. Takon nepexof 0T KacceTHO-
MOLYNbHOM KOHCTPYKLUMM K CUCTEME
«Ha OALHOM Yume» No3BONNA pe3Ko
NOBBLICUTH BbIYUCAUTENbHYIO MOLL-
HOCTb CUMYNATOPA, TAK KAK OCHOBHOW
obMeH pacyeTHbIMY AaHHLIMU Tenepb
OCYLWeCTBAAETCA BHYTPU OAHOM
MUKpOCXeMbl Mo bonee BbICOKO-
CKOPOCTHbIM KaHanaM CBA3N Mexay
aapamu 1 obulet onepaTUBHOW Na-
MaTblo. KpoMe Toro, BABOE BO3poca
TakToBas YacToTa npoueccopa.
BoamoxHocTn nnatdopmbl NovaCor
CYLLECTBEHHO BbIPOCAN B CPaBHEHUM
c npeablayuiei nnatdopMom:

- KONMYecTBO Y3108 B MOLENNPY-
eMOI1 3HeprocucTemMe BO3pocno
co 180 no 600:;

- YMEeHbWWNCA HOMUHANbHbIN
war pacyeta MOAENNpPyeMoit
sHeprocucTeMsl ¢ 50-60 mkc
00 20-30 MKc, 1 noBbICKNaCh TOY-
HOCTb BblYMCNEHUNR;

- yBenu4ymMnachb ycnoBHas npomns-
BOAMTENbHOCTbL 060pyAoBaHMA

JHEPTUA
EZLMHOA CETU N 3 (38)
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U3 «OCHOBHbIX
MONOXEHWUM KOHLEMLMM
WHTENNEKTYANIbHOWM
3HEPIOCUCTEMbI AKTUBHO-
ALANTUBHOM CETH

(MAO “®CK E3C")»

5.2. Untennekt U3C B 3Ha4un-
Te/IbHOM CTeneHu onpepensercs
CUCTEMOM yrpaBrieHusl.

[.]

ABTOMaTM3MpOBaHHadA cucTeMa
LMNCNEeTYepCKO-TEXHOMOrMYecKo-
ro ynpaBfeHus, B cpefe KoTopon
LencTByeT onepaTUBHbIV Nepco-
Han, nofLepXuBaeT MHGop-
MaLUVOHHYI0 MofieNlb obbekTa
ynpasneHus c cucteMon yaob-
HOro oTobpaxkeHWs COCTOSHMS
obbekTa, cucTeMon nepegayu

W peanuaaunmv ynpaBasioLLnx
BO34eMCcTBMI [BKIlOYas Tene-
ynpasneHve); cuctema BkioYaet
nporpamMMHoe obecneyeHune
(MO), aBTomMaTn3MpyioLLEE NpO-
Lecchl NpuHaTUS pewenus, M0
NS aHanu3a, NaaHMpoBaHMs
pEeX1MOB, MOATrOTOBKYM pelleHuni
Mo HacTpolke aBTOMATUYECKMX
KOHTYpOB ynpasiaeHus 1 ap.

c 240y pByXNpouUeccopHoOro
mopnyns PB5 no 300 nns kaxpaoro
n3 10 apep npoueccopa POWERS;
- CYWeCTBEHHO YMEHbLWUANCH Mac-
ca, rabaputbl n noTpebnaemas
MOUHOCTb MOAYJIA CUMYNATOPA.

BoiuncnutensHoii Mmogyns NovaCor
BbINOJIHEH B BUAe bnoka wupuHon
ctavfapta 19" n Beicoton 4U v npep-
Ha3Ha4yeH 419 MOHTaxa B Wkad,

HO €ro MOXHO MCMob30BaTh U OT-
LeNbHO B «HacToflbHOM» Buge. Ha ne-
pefHel cTopoHe bnoka pacnonoxeH 7°
CEHCOpPHbIV Ancnnen gns HacTporKu
momyns. B byayuiem npegnonaraetcs
Ha 3TOT AWCMIEN BbIBOAUTb AaHHbIe,
nosly4aeMblie BO BPEMS CUMYNSLNN.
Kpome 3Toro, Ha nepegHen naHenw
nMmeeTcs 12 rHesp, Ha KOTOpble MOXHO
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BbIBOAWTb B @aHaN0OroBOM BULE J1t0-
Byto MHGOpMaLMIo 13 nccneayemon
mozenn. OBbbIYHO yNoMsHyTbIe rHe3aa
MCNONb3YIOTCA ANA NOAKIOYEHNS
MyNbTUMETPpa Unv ocuunnorpada

19 MOHWTOPMHIa kakmx-nubo napa-
mMeTpoB Mogenn. [lo Tpex Bbluncan-
TenbHbix Moayneit NovaCor MoxHO
ycTaHoBUTL B ouH Wwkad NovaCor,
KOTOPbIV BLINOMHEH B HOBOM [iM3aliHe
C perynupyeMow ronyboi nogceet-
kon. B HoBoM wkady pasgeneHo
ynpasfieHve nutaHveM nHTeppencHbix
N BBIYMCANTENbHbIX MOAY/IEN, a Takxe
YCTaHOBAEHbI CrieynanbHble nepexom-
Hble KacCeTbl ANIA MOHTaXa Mofynen
ceTeBblx npotokonoB GTNETX2.

PACMPELENEHUE BbIYUCIUTENBHBIX NPOLEECCOB
[IPOLIECCOPA NOVACOR

Core 1
Total Load: 300.0
Core 2
Total Load: 0.0
Core 3
Total Load: 300.0
Core 4
Total Load: 300.0
Core 5
Total Load: 300.0
Core 6
Total Load: 300.0
Core 7
Total Load: 300.0
Core 8
Total Load: 300.0
Core 9
Total Load: 290.0

Core 10
Total Load: 290.0
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3a nocnepHee BpeMs Takxe paclum-
pucs nepeyeHb CETEBbIX MPOTOKONO0B,
KOTOpble MOTYT NOAAEPXNBATL MOLYN
GTNETx2. B ux uncno BXogaT BbICOKO-
CKOpOCTHbIe npoTokonsl M3K61850
(SV, GOOSE), IEEE C37.118 (PMU],
cobcTBeHHbIN npoTokon SKT, a Takxke
HW3KOCKOPOCTHbIE NPOTOKOJbI AN CU-
ctem ACYTI: MMS, M3K 60870-5-104,
Modbus 1 DNP, nocnenHui wnpoko
ncnonb3yeTtcs B cTpaHax CeBepHoin
Amepuku. [peanaraembii LIMPOKKIA
BbI6HOP KOMMYHMKaLMOHHbIX NPOTO-
KonoB cnocobeH ynoBNeTBOPUTL BCE
noTpebHoCTW ANg MOAenMpoBaHms
«UMPPOBbLIX MOACTAHUMN», UHTEN-
NeKTyanbHbIX pacrnpeaesneHHblx ceTen

Processor Assignment
[ (S R S S

[

i 1 !
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Processor assignment — Kapra pacnpepeeHua BblYMCUTENbHbIX 3184 MHOTOALEPHOr0 npoLeccopa;

Core 1 —agpo N 1;
Total load — cyMMapHas BLIYUCAMTENbHAR MOLLHOCTb;

Smart Grid, cuctem ACYTI, nccnepo-
BaHWi B 06n1acTu cucteM LeHTpanu-
30BaHHOM penelHon 3awmntel WAMP,
a TakxXe NpoBefeHNs nccnefoBaHmm
no 3aumTe 0O6bLEKTOB IHEPreTUKY

oT knbepyrpos.

MNpw pa3paboTtke HoBOW Nnatdop-

Mbl NovaCor 6binv coxpaHeHsi

BCE BO3MOXHOCTW M0 KOMMYHMKa-
UMK, Ncnonb3yemble npeablayLie
nnatdopmoi. Bcnepctaume atoro
nonb3oBatenv cumynsTopa RTDS
MOTYT NPOAOSIXKUTL NPUMEHeHVe
nMerLwmxca nHTepbencHoix Mogynen
BBO/a-BbIBOJIA AMCKPETHBIX U aHa-
NOroBbIX CUTHAN0B U MOJY/e CBA3M

M0 A7PAM

1 |
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Power System Components [Load Units)

Network Solution — npouecc obuiero pacyera 3neKTpuYeckoit ceru;

Controls processor — npoLecc cMMyNALMK NOTHYECKNX, MATEMATHYECKIX INEMEHTOB YNPABAEHHA U UH(OPMALMOHHIX CBA3EH MEXAY HUMU;
Tline — npouecc cMyNALMM ANEMEHTA NIMHIIA NEKTPONepenayH;

ValveGroup — npovecc cMynaLmy 3neMenTa cUnoBbix Knioyei;

Transformer — npouecc cuMyNALMK 3neMenTa TpaHC(opMaTopa;

MACV31_CB — npouecc cuMynauum anemenTa CUHXPOHHOTO reHepaTopa;

TSC — npotecc cuMynALMM 3N1EMeHTa CTaTHYECKOr0 KOMNEHCATopa;

Power system components (Load units) — Mofien 3neMeHTOB 3HeprocucTeMsl (BbIMCAUTENbHAS Harpy3Ka)

Puc. 2
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CPABHEHWE MJTATOOPM NOVACOR U PB5/GTWIF

TpebyeMble pecypchbl nnaT¢opMbl

OnucaHue mopenu

PB5/GTWIF NovaCor

Mopenb ¢ 10 wunamu: 102 y3na,
2 CUHXPOHHBIX reHepaTopa,

9 nan

1 kacceTa ¢ 2 MoynsiMu
2 nctoynuka, 1 TpaHcdopmatop, PBS. LLar pacyeta 30 Mkc

1 mopynb NovaCor
c 1 agpom. Lar pacuyeta
13 Mkc

Mopenb IEEE 39 wuH: 366 y3nos,
9 CUHXPOHHbIX reHepaTopoB,

34 J13M1, 3 TpaHcpopmaTopa,

18 pMHaMMyeckmx Harpysok,

1 UCToYHMK

1 kacceta ¢ 5 mopgynamn 1 6nok NovaCor ¢ 3 sappa-
PB5. LLar pacyeta 58 Mkc  Mu. LLar pacuet 24 mkc

Bonbluas pacnpepenexHas
dHeprocucteMa Ha 972 y3na
1 7210 fMHaMUYeCKMX Harpy3ok

14 xaccet ¢ 56 Mopynamu
PB5. LLlar pacyeTta 62 Mkc

3 6noka NovaCor
¢ 29 sppamu. LLar pac-
yeta 41 MKC

Tabnnua 1

no ceteBbIM npoTokonaM. Nnatdop-
ma NovaCor ncnonb3yet Takue xe,
Kak 1 paHbLUe, BHYTPEHHWE KaHabl
CBSA3M W CHHXPOHM3aL MM pacyeTos,
npvMeHseMble a9 0bbeAnHeHNs He-
CKONbKMUX BLIYMCINTENBHBLIX MOZLyNen
B eflMHbIN cuMynsTop. 370 No3BonseT
NPYMeHSATb UMeloLLMEeCs KOMMYyTa-
TOpbI ¥ CeTeBble KOHLEHTPaTopbI

L1 NOAKSIOYEHNS BbIYNCANTENbHbIX
monynei NovaCor K BbIYMCNNTEN bHBIM
kaccetam Ha nnatdpopme PB5/GTWIF.
Taknm obpa3oM, KoMNaHen MUHK-
MU3VpoBaHLl HeyaobCTBa 1 3aTpaTsl
L NoNb30BaTenei Npu nepexoae
Ha HoBYIO NNaTPopMy.

[IPOrPAMMHAA CPELIA
L0173 MOLENUPOBAHUA
RSCAD.
[PEUMYLLECTBA
[IJATOOPMbI NOVACOR

KpoMe annapaTHbIX M3MeHeHUH,
3HaYyMTeNbHbIe HOBALMMW NPON30LLAY
n B ncnonsdyemoM B RTDS npo-
rpamMmHom obecnevernnmn RSCAD.
MonHocTblo bkl Nepenucax Npo-

rPaMMHbI KOMNNASTOP, KOTOPbIN
npeobpa3syeT 3afilaBaeMyto nonb30Ba-
TeneM 3NeKTPUYECKyo CXeMy MOLENN
B bonee apPeKTUBHbIN NCNONHAEMbIN
kof. Mogenb aHeprocucTeMbl BKAO-
yaeT B ceba CUNOBbLIE KOMMOHEHTHI,
VMUTVPYIOLLME NEPBUYHYIO YacTb
3HEepProcUCTeMbl, @ TakXe KOMMOHEHTbI
N1 UMUTAUMW BTOPUYHBIX CUCTEM
yrnpasieHus, N3MepeHuin N pacyeTos,
noruyeckux onepaunii u np. Ha npe-
ablaywe nnatdopme TpeboBanoch
BbIENATb OTAENbHbIN NpoLeccop

N9 CUMYNAUMN KOMMOHEHTOB ynpas-
neHwus. Eule oauH npoueccop Mcnofb-
30Bancs AN4 BbiNoNHeHus obulero
pacyeTa NepBUYHOI CXEMbI MOLENY
no MaTpuuaM NpoBoOAMMOCTH. TakuM
0bpa3oM, A4 BbINONHEHUS CUMYNS-
uMn paHee TpeboBanoCh Kak MUHVMYM
[1Ba OTAeNbHbIX npolieccopa. HoBblIi
KoMnunaTop cnocobeH MakcMmanb-
HO 33/1eMiCTBOBATb BbIYNCANUTENbHYIO
MOLLHOCTb KaXAo0ro safpa npoteccopa
POWERS, Bcneactsue yero nossonger
BbIMONHAT CUMYNALMIO CUO0BBIX KOM-
MOHEHTOB, KOMMOHEHTOB yNpaBeHus,
a Takxke pacyeTbl CeTH, cofiepxallien
no 90 ogHodasHbIX Y3108, € UC-
Nonb30BaHVEM BCEr0o OHOTO Aapa.
Mo cpaBHEHMIO C MMHUManbHO Tpebye-
MbIM COCTaBOM CUMynsTopa Ha base
nnatdopMbl PB5/GTWIF MuHnManbHas

3HEPTUA
EAUHOM CETH Ne 3 (38)
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KoHdurypaums cumynstopa RTDS
Ha 6a3e NovaCor BknoyaeT B cebs
MeHblle KOMMOHEHTOB, YTO MPUBENO
K 3HaYNTENbHOMY CHUXEHWIO ero
CTOMMOCTH.

Mo Mepe yBennyeHns CoXHOCTH
BbINOJIHAEMbIX MPOEKTOB ¥ Heobxo-
LMMOCTU MOAeNVpoBaHus BonbLLmx
3HEpProcucTeM MOXHO NErko yBenu-
YWTb BLIYUCTIUTENbHYIO MOLLHOCTb
cumynstopa RTDS, a Takxe HapacTuTb
KOIMYEeCTBO NHTEPPENCHbBIX Moayel
L9 BBOLa-BbIBOJa aHaNoroBblx

N AMCKPETHBIX CUTHAN0B, MOAyen
CBSA3M N0 CeTeBbIM NpoToKonaM. Yee-
nMYeHne Npon3BoANTENbHOCTU MO-
nyna NovaCor nponssoamtcs 3a cuet
ncrnonb3oBaHus bonblero ynucna saep
npoueccopa nytemM npuobpeteHns
JMLEH3WI HA UX UCMONb30BaHKe.
CooTBETCTBEHHO YNPOCTUANCH U CO-
KpaTuanCh No NPOAOAKMUTENLHOCTY
TpebyeMble Ans 3Toro npoueaypsl, Tak
Kak Tenepb He TpebyeTcs npuobpeTtatsb
1 BOCTaBAATL HOBbIV NMPOLLECCOPHbIN
mogynb PB5, a foctatouHo aktmem-
poBaTb AP0 NocpeAcTBOM daina-
KflloYa, Nosly4aemMoro rno 371eKTPOHHOW
nouyTe.

Bonee Bcero npevMyLLecTBa HOBOW
nnatdopmbl NovaCor packpbiBatoT-
Cs Npw conocTtasneHun TpebyeMbix
pecypcoB A MoLAennpoBaHus
CTaHAApTU3MPOBaHHbLIX MOAeEsel
3IHEpProcucTeM, peKOMEH/yeMblX CO-
obuiectsom |IEEE (tabn. 1). Anga 6onb-
wunx cumynatopos Ha basze NovaCor
TpebyeTca npvMepHo B 3 pa3a MeHblue
BbIYNCANTENbHBIX MOAYNEN, YEM

ang cumynatopos RTDS Ha 6ase PB5/
GTWIF.

OAHUM 13 APKWX NPYMEpPOB NPOV3BO-
antensHocTi ofHoro mogynst NovaCor
SBNAETCA MOAENb IHEProCUCTEMbI
wrata MauuToba (Kanaga), ansa cu-
MyNALUMY KOTOPOV MCNONb3YIOTCS BCe
10 apep npoueccopa. 3arpyska yka-
3aHHbIX AAep nokasaHa Ha puc. 2.

Mopenb aHeprocucTeMsl WraTa Ma-
HuToba (puc. 3 Ha c. 24) cumynupyet-
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CS C HOMWHA/bHBIM WAroMm pacyeTta
n cogepxut okono 300 y3nos, 60 nu-
HWU 3neKkTponepefayy NepeMeHHoro
TOKa U 2 IMHWW NOCTOSTHHOTO TOKaA,
nogknoyaemblie kK 3 npeobpaso-
BaTelbHbIM NOACTaHUMAM. Takxe
nMeeTcsa 8 reHepupyloLLNX CTaHUNA,
Ha KOTOPbIX CYMMapHO YyCTAHOBEHO
23 CMHXPOHHbIX reHepaTopa 1 0fHa
bepma BeTpoBLIX reHepaTopoBs. Kpo-
Me 37010, umeeTtcsa 20 nogcTaHumn,
2 N3 KOTOPbIX MMEIOT MOAKII0YEHNS

K eAMHO 3HeprocmcTemMe, MHOXe-
CTBO CUNOBbLIX TpaHCcHOpPMaToOpOB,
Bblk/llo4aTenen, notpebutenen,
bunbTpOB.
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Taknm obpa3oM, nepexof Ha HOBYIO
annapatHyto nnatdopmy NovaCor
paclwypseT BO3MOXHOCTY M0 MUTa-
LUMOHHOMY MOAENNPOBaHMIO BObLINX
9HeprocucTem nNpu oAHOBPEMEHHOM
CHUXEHWM CTOMMOCTY CUMYAATOPA.
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MOZENb IHEPTOCUCTEMbI LLTATA MAHUTOBA (KAHALIA)
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