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Kparak cagp:axaj

Cucrem mpeHoca jeTHOCMEpHOM cTpyjoM Bucokor HamoHa (HVDC) ce cactoju onm aBa
npeTBapaya KOju paje Kao MCIpaBjbad M WHBEPTOP M KOJU Cy MpeKo TpaHcopmaropa u
BHCOKOHAIMIOHCKE OMpeMe MPHUKJbYUYEHU Ha JBE PA3IMYUTE MPEHOCHE Mpexe Hau3MEHHUYHE
cTpyje Bucokor HarnoHa (HVAC). OBakBe enekTpudHe HHPPACTPYKTYpPE CE CBE BHILIE KOPUCTE
3axBasbyjyhu IpemHOCTHMA KOje Hyle Kao W MOTYNHOCTH 3a NMPEBa3WIAKEHE OTpaHuYCHA
Hajpacnpoctpamennje HVAC texnonoruje npenoca. [Ipsu oneparusuu HVDC cucteM, Koju
narupa u3 1954. ronunae u koju je msrpahen m3mely octpra l'ommann y bantuukom mopy u
komHa (IlIBencka), cuare 20 MW, BpeMeHOM je 3aMEeHheH OUIOIApHUM TIPEHOCHUM CHCTEMOM
caare 260 MW. Ocrana moctpojema, kKoja Cy KOPHCTHJIA BEHTHJIE Ca >KHBHHOM TIapoM,
usrpaleHa cy TOKOM HapeJIHUX TOAUHA, YKIbyuyjyhu: 1965. ronune nose3uBame CapauHuje ca
korrHOM; 1970. roawHe, MHTEPKOHEKIM]ja jeqHOCMepHe cTpyje Ha [lamuduky, koja mosesyje
ceBeposanaguu peruoH [lamuduka u Jloc Anhenec, y Cjenumenum AmepuukuM J[pxkaBama;
1973. ronunHe OumnosiapHu mpeHocHu cucteM Ha pern Hencon y Kanamu. Tek om 1970-ux,
pa3BojeM BHCOKOHANOHCKUX TMOJYMPOBOAHUYKHUX TMpeTBapada, HVDC TpeHOCHH CHCTEMH,
KOju cy ce Beh mokasaiu HEeOmXOIHUM 3a IpeMoIhaBame BETUKUX MOPCKUX MPOCTPAHCTaBa
WIN 32 TIOBE3UBAIHE EJICKTPOCHEPTETCKUX CHUCTEMa Pa3IMYUTHX (PPEKBEHIIHja, TIOUETH Cy A
MOKa3yjy KOHKYPEHTHOCT | 3a MPEHOC BeNuKe cHare Ha Beha pacTtojama.

HVDC omoryhaBa npeHOC BEeIMKHUX KOJWYMHA CHEPTHje HA BEIMKY YIaJbeHOCT, a TPOIIKOBU
MHCTaNanuje ce HajgokHalyjy MamuMm ryOunuma (rpanuma oxko 600-800 km). Beoma cy
KOPUCHHU Y CJy4yajy MOMOPCKUX KOHEKIIMja: MOIITO MOTy Ja MPEeMOCTe BEIUKE MOpPCKE
MOBpIINHE, 33 pasnuky ox HVAC xoju uMa orpaHuyerma YCIOBJbEHa NOTpeOoM J1a ce
KOMIICH3Yj€ KalalluTUBHA PEaKTHBHA CHara kabioBa Hau3meHndHe crpyje. [lltasume, HVDC
omoryhaBa HHTEPKOHEKIH]y U3Mel)y BETUKUX MOTPOIIAYKHX IIEHTapa U reorpadckux odmactu
y KOjUMa HMMaMO BEJIMKY JOCTYIMHOCT OOHOBJBMBHX H3BOpa (MpUMEp MPEACTaBibaj)y TpHU
KOpHIOpa jeJHOCMEpHE CTpYje, HaCcTalIu O Moja3eMHor kabna + 525 kV, koju ce y Hemaukoj
MOCTaBJhajy paad OAPKHUBOT TIPEHOCA CHEpPruje Oa ceBepa 3emibe ka jyry). KonauHo,
MOBE3MBAKEM J[BA MPETBApavya JUPEKTHO MPEKO jeHOCMEPHOr Koja (ca CYHmpOTHHM TOKOM
caare — BackToBack) omoryhaBa ce moBe3mBame Mpeka HaM3MEHHUYHE CTpyje KOje HUCY
CHHXpOHE jefHa ca apyroM (Hip. npsa Ha 50 Hz u apyra na 60 Hz).

Mely maBHHM NpeaHOCTHMAa MOPajy C€ y3€TH Y O03Mp M acleKTH yTHIlaja Ha >KUBOTHY
CpeIuHYy, YKJby4yjyhu 1 OHE KOjU Ce OTHOCE Ha eNEeKTPUYHA U MarHeTHa 1MoJba.

Hakon yBoma y Be3u ca mpukazom HVDC texHonoruje, Ha mpenaBamy he OUTH MCTaKHYTH
MHOBAaTHBHHU aCIIEKTH Koje Tpeda y3eTH y 003Hp y cuMysanrjama i MepemhiMa eeKTPUYHUX 1
MarHeTHUX I0Jba, C 003UPOM Ha TO J1a TOCTOj€ HOBU aCMEKTH Kao IITO CYy BUCOKE JeTHOCMEPHE
CTpyj€ M HallOHH KOjU HUCY MPUCYTHH Y Tpaauunonantoj HVAC undpactpykrypu. [ToceGHo,
HEKOJIMKO TeMa Off MHTepeca MPECTaBbajy MEpPEHe CTAaTHUUYKOT eJEKTPUYHOT IO0Jba YCIIEl
BHCOKOHAITOHCKE Be3e M3Mel)y KOHBEpTOpCKE MPOCTOpHUje M EHEPreTCKUX KablloBa U MEpeme
CMETHH KOj€ CTBapajy XapMOHHUIIM JTy>K BOJIOBA JeTHOCMEPHE CTpY]e.

Kibyune peun: HVAC, HVDC, maraeTHa U €JIEKTpUYHA 110Jba.
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Abstract

High voltage direct current (HVDC) consists of two converters working as a rectifier and
inverter which are connected, through transformers and high voltage equipment, to two high
voltage AC (HVAC) power networks. Such electrical infrastructures are spreading thanks to
the advantages they offer and the possibility of overcoming the limits of the most widespread
HVAC technology. The first operational HVDC system dates back to 1954, created between
the island of Gotland in the Baltic Sea and the mainland (Sweden), with a power of 20 MW
which has over time been replaced with a 260 MW bipole transmission system. Other plants,
all using mercury vapor valves, followed over the years, including: in 1965, the connection of
Sardinia with the continent; in 1970, the Pacific DC Intertie, connecting the Pacific Northwest
region and Los Angeles, United States; in 1973, the Nelson River Bipole in Canada. Only since
the 1970s, with the development of high voltage semiconductor converters, HVDC
transmission systems, which had already proven indispensable for crossing long stretches of
sea or for connecting electrical systems with different frequencies, began to show
competitiveness also for the transmission of great powers over very long distances.

HVDC allows the long-distance transmission of large quantities of energy and installation costs
are compensated by lower losses (breakeven point around 600-800 km). They are very useful
in case of marine connections: being able to cross long stretches of sea, unlike HVAC which
has limitations dictated by the need to compensate for the capacity of AC cables. Moreover,
HVDC allows the interconnection between big consumption centers and geographical areas in
which we have large availability of renewable sources (see for example the three DC corridors,
made up of underground cable of = 525 kV, which in Germany are being laid for transfer
sustainable energy from the north of the country to the south). Finally, by crossing two
converters directly facing each other (BackToBack) it allows the connection of alternating
current networks that are not synchronous with each other (e.g. the first at 50 Hz and the second
at 60 Hz).

Among the main advantages, environmental impact aspects must also be considered, including
those relating to electric and magnetic fields.

After an introduction related to HVDC technology, the seminar will highlight the innovative
aspects that need to be considered in simulations and measurements in electric and magnetic
fields, considering that there are new aspects such as high static currents and voltages which
are not present in traditional HVAC infrastructures. In particular, a couple of topics of interest
are represented by the measurement of the static electric field due to the high voltage
connection between the valve room and the power cables and the measurement of the
disturbances generated by the harmonics along the DC lines.

Keywords: HVAC, HVDC, magnetic and electric fields.
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