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Pe3oHaHce 1 MHTEpaKIUje y eJIEKTPUYHUM Mpe:xkaMa — pactyhu
U3230BU

Mp T'opan JIpo6mak, GE Vernova Consulting Services, Hemauka
Kparak cagp:axaj

EnextpuuHe Mpeke NIMPOM CBETa Y OCIEIHUM TOJMHAMA UMa]y CBE BHILE U3BOpa CHEPIHje
Ka0 M TPEHOCHE pEerylalMoHe ONpeMe YyIpaBibaHe ypehajuma koju paae Ha NPUHLUIY
eHepreTcke enekTpoHuke. Takole, OOHOBJFUBU W3BOPU CYy THUIHYHO y YIAJbEHHM PErHOHHMA
I7ie ce BeJIMKU Opoj MPOU3BOJHUX jeIMHHIIA (BETpOreHepaTopy Wik PV renepatopu) noBesyjy
CPEIICHAITOHCKUM Ka0JI0BHMa KO MTPOU3BEEHY CHEPTH]Y KaHAIMIITY ITPeMa BUCOKOHATIOCKO]
MpEXH KoOja je TOJI KOHTPOJIOM cHcTeM omeparopa. KaOmoBcke Mpexke, KOMOMHOBaHE ca
WHIYKTUBHHM MPEKHUM €JIeMEHTHMa YBEK MMajy COIICTBEHE PE30HAaHTHE (PpEKBEHIIH]jE KOje
ce TMHAMUYKHU MEHajy ca MPOMEeHaMa MPEXHE TONOJIOTHje. Y HEKHM OIepaTUBHUM yCIOBHMA
Moryhe je nma mohe 1o HeXeJbeHUX HMHTepakiuja usmehy mpexe u ypehaja koju moBesyjy u
perynuily cTpyje ¥ HarmoHe Ha NMPHUKJbYYIMMa OOHOBJbMBUX M3BOpa. OBE MHTEPAKIMjEe HUCY
YBEK JIaKe 3a pa3zyMeBame MOCEOHO y CllydajeBUMa Kaja MOCTOju BHIIEe ypehaja ca akTHBHOM
KOHTPOJIOM KOjU Cy IOBE3aHU y €NEKTPUYHO) ONM3KUHU jeHH A0 npyrux. CiauyHe HHTepaKiiyje
MOTY C€ jaBUTH Takohe moj apyradujuM yciaoBuMa u usMely napyraumjux ypehaja y
MHAYCTPHjCKUM Mpekama.

KibyuHe peun: nperBapadn CHare, €HEPreTcKa eeKTPOHHUKA, CTAOMIIHOCT MaJluX CUTHAJIA,
WHTEpaKIIHje, peryiainja, MpeXHe PECOHAHIIE.

Bbuorpaduja npenapaua

Mp Topan [Ipo6mak je nurmuiomMupao Ha EneKTpoTeXHHUYKOM
dakynrery VYHuBepsutrera y beorpamy, Cpbuja. [ummomy
Enextpoumxkemepa 3a enekTpompexe je crekao 1986, a quruiomy
MarucTpa Hayka y 1992. Tlocne 3aBpmienux cryauja, mp Jpoomak
je panuo y Macrtutyruma Eneprounsecta u Enexkrponpuspene buX
kao u y Mucrturyry Hukona Tecna y beorpany. T'ogune 1998, mp
Hpobmak je 3amoueo kapujepy y GE Energy Consulting-y,
Schenectady, NY, CAJl. On Taga nma 10 gaHac yKJbYYeH j€ Y pas3Boj
u npuMeny GE mpou3Boja y eJleKTpoMpexaMa, Y HHIYCTPHU]CKUM
MPOjEKTUMA, y U3PaJM CTY[IM]a KOHTPOJIEC MPEHOCA CHAre U HaIloHa,
Kao M CTyIWja U3Tpagmbe U MOJACIHpame MpojeKara OOHOBJBUBUX
n3Bopa. Mp JlpoOmax je maHac TEXHUYKU TUPEKTOP U Boha TUMA 3a CTyaH]e eIEKTPOMpEekRa y
GE Consulting Services EBpomnia. Mp JIpoOmak mMa HEKOIHUKO perucTpoBanux mareHara y CA/Jl
kao u y EBponu. Axtusad je unad y CIGRE panaum rpynama, komutet b4 (HVDCO).

26



Resonances and Interactions in Electrical Networks — Growing
Challenges

MSc. Goran Drobnjak, GE Vernova Consulting Services, Germany
Abstract

In the recent years, electrical networks around the world have more and more energy sources
as well as transmission regulation equipment controlled by devices operating on the principle
of power electronics. Also, renewable sources are typically in remote regions where a large
number of generating units (wind generators or PV generators) are connected by medium-
voltage cables that channel the produced energy towards the high-voltage network that is under
the control of the system operator. Cable networks combined with inductive network elements
always have their own resonant frequencies that change dynamically with changes in the
network topology. In some operating conditions, it is possible that undesired interactions might
occur between the network and the devices that connect and regulate the currents and voltages
at the connections of renewable sources. These interactions are not always easy to understand,
especially in cases where there are multiple active control devices connected in mutual
electrical proximity. Similar interactions can also occur under different conditions and between
different devices in industrial networks.

Keywords: power converters, power electronics, stability of small signals, interactions,
regulation, network resonances.
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