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Y MoHorpadii 0CHOBHY yBary NpuaisieHo CTBOPEHHIO iHTENEKTYaNbHUX eNeKT-
puuHux Mmepexx (IEM) Ha 6a3i HOBOI KoHuenuii Smart Grid - TeXHONOrii KepyBaHHS
eneKTpuyHMMmM mMepexxamu (EM) 3 ypaxyBaHHAM 0c06/IMBOCTEN (DYHKLIOHYBaHHS pUH-
KiB €IeKTPUYHOI eHepril Ta BUKOPUCTaHHA BifHOBNIOBaHUX MKepen eHepril (BAE). Ha-
BeEHO TPaKTyBaHHA iHTenekTyanisauii EM siKk HOBOro etany pO3BWUTKY KOHLENLii
Smart Grid CTOCOBHO e1eKTpOeHepreTuyHmx cmuctem 1a EM 30kpema. 3a3HaueHo 0cob-
NIVBOCTI Ta HaBefIeHO MPUKNaAW PO3B'A3aHHS IHTEEKTYaNbHUMK CUCTEMaMU XapaKTep-
HVX gna EM 3afjay onepaTMBHOIO KepyBaHHS. PO3rnaHyTO NMTaHHSA 3acTOCYyBaHHS Tex-
HONOT i MyNbTUAreHTHOro KepyBaHHs B EM. Lo fae 3Mory 3HauyHO NigBnLWMTY edeKTU-
BHICTb Ta CMPOCTWTY OpraHisayito npouecis KepyBaHHa EM. Moka3aHO ponb aKTUBHUX
CMOXMBAYiB eNeKTPOEHepriT npu peanisayii KoHuenuii Smart Grid B IEM siK 0CHOBHMX
CKNafloBMX, L0 3a6e3nevyroTb MiABWLLEHHS eIEKTUBHOCTI, EKOHOMIYHOCTI, HafiAHOCTI
Ta CTIKOCTi BMPOGHWLITBA, PO3MOAINY Ta CMOXWBAHHA eNeKTPOeHepril. Po3rfsHyTo
PEXWMHI NUTaHHA NPUEAHaHHA cTaHLili Ha BAE fo EM, ki oxonnowTb, cepes, iHLo-
ro, BU3HaYeHHs rapaHTOBaHOT NOTYXXHOCTI BITPOBUX eEKTPUYHUX CTaHLLil, BpaxyBaHHS
0c06/MBOCTEl POGOTU COHAAMHMX eNEeKTPOCTAHLLI Ta aHani3 Ce30HHOIO KO/IMBaHHS Mo-
TY>KHOCTEN UMX CTaHLii. BMCBITNEHO NUTaHHA onTWMi3auii BTpaT y EM Ta po3rnsHyTo
3agaqy onTMManbHOro Po3milleHHs BAE 3 3acTocyBaHHAM PisHMX KpUTepiiB Ta obme-
XEHb, L0 BPaxoBYTb 0CO6AMBOCTI CTPYKTYpy EM. HaBefieHo nigxif wono Bukopuc-
TaHHA CMPOLLEHNX MOZeneii enemMeHTIB po30CepepKeHNX CUCTEM, L0 Aae 3MOry MpOBO-
OWNTV aHani3 CTIMKOCTI CKTIagHUX CUCTEM, Ki MICTATb SIK IOKa/bHi 3BOPOTHI 3B'A3KM 3a
NOTY>)KHICTIO OKPEMUX JKepen, TaK i 3ara/ibHi 38°513KW 3a HaMPYro XXUB/EHHS.

ISBN 978-966-02-7913-1 © IHCTUTYT eNeKTPOANHAMIKM
HAH YkpaiHn, 2016



TTEPEAMOBA. ...ttt e e e

Posgin 1
IHTENNEKTYAJIbHI CUCTEMW B EJIEKTPUNYHIX
MEPEXKAX ...ttt

1.1. IHTeneKTyanizaLisn eNEKTPUUHNX MEPENK......viueerereeeererererineeiesereeas

1.2. Cwuctemu NiATPUMKU NPUIAHATTS PileHb OnepaTuBHO-
[MCNEeTYEPCbKOr0 MEPCOHaNY eNEKTPUUHUX MEPEXK..........ceveeennes.

1.3. Po3B’A3aHHA 3aja4y OMepaTMBHOIO KepyBaHHSA 3 BUKOPWC-
TaHHAM  HTENeKTyalbHUX CUCTeM Ha NpuKnagi  3agadi
onepaTMBHOIO  aHanisy nicnsaBapiiHoro cTaHy  enekT-
PUYHMX MepeX Ana  MIATPUMKU - pilleHb  aucneTyepa 3

BiJHOBNEHHSA €IEKTPOMOCTAUAHHS. ..c.veveeeeerreeeaesreeeere e
Mepenik BUKOPUCTAHOT TITEPATYP . ...crvirrirereeereeessesessessssesesessesessensnsens
OCHOBHI CKOPOYEHHS [0 PO3AINY Lu.viieiiiieiiiirisiesesiesiee s
Posgin 2
MYJIbTUAFEHTHI TEXHO/OI IT KEPYBAHHA........
2.1. My/fibTHareHTHi CUCTEMU B €/IEKTPOEHEPTETUL . c.cevevrvee e
2.2. MynbTvareHTHi TeXHOMONiT NPW MOAeNtoBaHHI Ta

KepyBaHHi B EMTIEKTPUUHUX MEPEMKAX.....c.vevererererrreserenreresesenrssesenens
2.3. TexHiuHi piLleHHs BNPOBALKEHHSA MYIbTUArEHTHUX

CUICTEM. oottt bbbt bbbttt eb e
2.4, Mogeni iHpopmMayiiHoro 06MiHY Ha OCHOBI  MynbTW-

ATEHTHUX TEXHOMOT I, ...eeiee s
Mepenik BUKOPUCTAHOT MITEPATYPU. ..c.cveeeererereeerirerereseseereee e sesnnens
OCHOBHI CKOPOUEHHS [0 POBAINY 2..veuveviriiresierisieseesesiesessesessesessessesessenens

14
14

25

32
88
98

99

100

102

109

126

140
142

397



3micT

Po3pnin 3
AKTVIBHI CMIOXXWBAUI ENIEKTPOEHEPTII...............

3.1. Cucrtema efnieKTponocTa4yaHHA 3 aKTUBHMUM CMOXUBAYEM
AK €IEMEHTOM ENTEKTPUUHOT MEPENKI ... evviververesieieaieeieeesienesieneens
3.2. AKTUBHUIA CNOXMBAY Ta 0COBANBOCTI MOT0 POBOTH.....eevveeeenene

3.3. MogeftoBaHHS aKTUBHOTO CMIOMKMBAYUA. ......c.veuereerereerererierenieneaneeenes
3.4. TexHonorii peanisavii pyHKLiA KepyBaHHS aKTVBHUMU
CNOXXMBayaMm Ta OLiHKWN e(heKTUBHOCTI TXHbOT poboTH...
3.5. My/IbTUAreHTHI CUCTEMU KEPYBAHHS . .....vevvereerereeiinieesiesesieseeneseenes
3.6. XapakTepucTmka 3HauyLLMX NPOLIECIB Y iHTeNeKTYya b-
HUX Mepexax 3 aKTUBHUMMU CMIOMKMBAYAMY..........c.oovrveeerererreriiennnnans
Mepenik BUKOPUCTAHOT NITEPATYPU. ..cuvueerueeerereeneireeeeeseseeeeseseseeeesesesees

OCHOBHi CKOPOUEHHS 10 POBAIMTY 3...veviiieriiviriereseeesieesieseeresee e saesessenennas

Po3gin 4
PEXXVMW POBOTU ENIEKTPNYHUNX MEPEX 3
BIAHOB/TFOBAHVIMW O)KEPE/IAMW EHEPTII...........

4.1. PeXxuMu poboTh HETPAAULIAHNX BXKEPEN EHEPTIT....cvvivevriereeennn
4.2. Mogeni eneKTpuyHMX CTaHLili 3 BIAHOBHOBaHUMU [Ke-

PEMAMY BHEPTIT. c..eevivieiiieiiie sttt nee e
4.3. PeXUMHI NUTaHHA NPUEAHAHHS BiHOBIOBAHWX XKepen

LT T=T o] 1 RSOSSN
4.4, PeXXumu 3a 4aCTOTOH B €NIeKTPUYHUX MepeXax 3 HeTpa-

OVLIAHAM TEHEPYBAHHSM. ....cveveveeeeriieeieseneseeieneseesieeeseseseenesenenenes
4.5. JloKa/lbHe perysitoBaHHA aKTUBHOT MOTYXHOCTI...c.covvirveiareinierineens
Mepenik BUKOPUCTAHOT JITEPATYPM. ....cuvrireerrermreirienrerereseseereeesesesreseseenns
OCHOBHi CKOPOYEHHS [0 PO3LINY 4. .ot

Po3gin 5
ONTUMIBALIA BTPAT EJIEKTPUYUYHOI EHEPIIT Y
PO3MOAITBHUX MEPEXAX ..o

5.1. Crpateria BU3HauYeHHs ONTUMaIbHUX MiCLb BCTaHOB-
NEHHA' Ta MNOTYXHOCTI PO30CEepeKeHOI reHepayii B ene-
KTPUHHUX MEPEXKAX. c..vvivviieneeiertetstene ittt sne st enne e
5.2. BTpaTt¥t eNeKTPUYHOT eHepril Ta LUASAXM TX 3MEHLLEHHS...................

398

143

147
154

169

178
189

207
217

220

221
222

232
248
271
278

286
288

289

289
299



3micT

5.3.  OnTuMi3aLis MicLb BCTAHOBNEHHS| KOMMEHCYOUMX NpU-

CTPOIB B €NIEKTPUUHIN MEPEXKI......eirriiririeeii e 308
Mepenik BUKOPUCTAHOT SITEPATYPU. c.cuveeeueereaereeneiriereseseeeeeeseseseeee e seeees 317
OCHOBHi CKOPOUEHHS 10 PO3GINMY 5..vvvvvvieeiicieteinisieere st saesees 322
Po3gin 6
PEXXMW POBOTW BY3/11B PO3OCEPE)KEHOIT
TEHEPALT ..o 323
6.1. CTpYKTYpHa cXeMa MICro Grid..........ccceovrirreriirricce e 324
6.2. OcobnmnBoCTi PO60TN KOMMNEHCATOPa B PO30CEPEMKEHNX

CUCTEMAX .. vveveiereieteies et iesebes bbbttt eb bbb bbbt bbb en bt n s 346
6.3. CTIlKiCTb By3/1a PO30CEPEIKEHOT TEHEPALLIT. .. .vevvrvveeeerrcrereere e 365
Mepenik BUKOPUCTAHOT NIITEPATYP ....cuevirirririrrererierisieneeiesresesiesisseseseseens 390
OCHOBHi CKOPOUEHHS 10 POBAINY B..vvvvviviieiierisieesieise s svesesseseesens 396

399



