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B nanHHOIl paboTe mNpoaHaIM3UPOBAaHbl CIIy4al C OSKCTPEMAJbHBIMU 3HAYEHUSIMH T'€OMarHUTHO-
uHaynupoBanHeix TokoB (I'MT) B muHMsx snexrponepenau (JIDI1) Mypmanckoi o6mactu, Kapennu u
paccMOTPEHBI HCTOYHHUKH X BO30YKIeHUs B HOHOC]epe, MmarHuTocdepe 3emin, comHeuHoM Betpe. Co3pana
0a3a maHHBIX SKcTpeManbHbIX 3HadeHnd [T B nuamsax snexkrponepenau (JIDII) 3a 11 ner waGmroneHwit
(20122022 rr.). Cucrema peructpauuu ' UT co3zgana [TonspHaeiM reopuzndeckuM HHCTUTYTOM | LleHTpom
¢usnko-rexunyeckux mpobsem sHepretukn Cesepa OUL] KHI[ PAH u Brimouaer B cebst 5 cTaHuuid.
[Ipu ananuse coObITUI paccMaTpuBaiIuch JaHHbIe N0 peructpauuu I'UT ¢ aBpopasibHOl craHuu BrixoaHoit
(VKH) u cy6aBpopansnoii cranimn Konmonora (KND). ba3a nanHbIx BKitoyaetr 95 cOOBITHIA 1O JaHHBIM
cranun VKH (|GIC| > 20 Awmmnep), 45 coObituii o nanabiM cranimu KND (|GIC| > 5 Awmmnep). s
perucTpalMy BapHalMii T€OMarHUTHOTO MOJs UCIOJIb30BaHbl JaHHble oOcepBatopuu [II'M «JloBo3epo»
(LOZ) n nannsie crannmn Mekrijarvi (MEK), Bxonsmnyio B cetb IMAGE.

Amnanu3 mokassiBaeT, yTo Kak Jurst cranimu VKH, tak u aiist crannmu KND skerpemanbabie coOsrtust TUT B
OCHOBHOM BbI3BaHbl cyo0ypsamu (>80% ciryuaeB), KOTOpbIE IPUMEPHO C paBHOM BEPOSTHOCTHIO HAOIIO1AI0TCS
B IIOCJICIIOJTYHOYHOM U B BedepHeM cexropax MLT. IIpu 3ToM pa3BuTHE BUXPEBBIX TOKOBBIX CUCTEM BO BPEMS
cy00ypu (Pi3-Ps6/Pi2 mynbcaruii) MokeT naBath 3aMeTHBIN BKIad B pocT ['UT mis JIDII, opueHTHpOBaHHOM
B HalpaBlieHUuU cesep-tor. /J[HeBHble u yTpeHHue coObiTus I'U'T BhI3BaHBI MOJI0KUTEIBHBIMA MarHUTHBIMU
Oyxtamu, PcS reomarHuTHBIME IyJibcanusiMiu, SSC UMITYITECOM.

[Tokazano, uto Bo Bpemss CME marnuTHON Oypu Haubosbliee 4uciao dKcTpemalibHbIX coObituii ['UT
IIPOMCXOJUT BO BpeMs II1aBHOM (pa3bl MarHUTHOM Oypu.

B cpennem ammmutyna I'UT pacrer ¢ poctom nHTEHCHBHOCTH MarHUTHOU Oypu (|[SYM-H|), poctom dB/dt,
poctoMm IE nnnekca. Ilpu atom cBsa3p ammutyasl [ T ¢ mapamerpamu COJIHEUHOTO BETPA, MEKILUIAHETHOTO
marauTHOrO nonst (V, B, E, €), uHjieKcaMu reoMarauTHoi aktuBHoctd (SYM-H, AE, IE) nMeer cuibHO
HEJIMHEWHBI XapakTep. OTO TOBOPUT O cioxHOocTU mporHo3a I'MT Ha OCHOBaHMH ATHX NapamMeTpoOB,
nockonbky ammmutyaa ['UT onpenensiercst B 1ie1oM He TI00aTbHBIMU XapaKTEPUCTUKAMU MarHUTOC(EpHI, a
JIOKaJIbHBIMU HOHOC(EpHBIMU TOKaMu. M3 BceX pacCMOTPEHHBIX TapaMeTpOoB HanOoJiee BHICOKAst KOPPETALHS
amrmuty el ['UT nabnrogaercst ¢ makcuMmanibHbIM 3HaueHneM |E nnaekca.

Hccnedosanue evinonneno npu ¢hunancosou noooepoicke Poccutickozeo nayunozo ¢onoa
(npoexm Ne 25-17-20038, https://rscf.ru/project/25-17-20038/) u epanma Munucmepcmea obpazosanus u
Hayku Mypmanckoti obnacmu.
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The paper analyzes extreme values of geomagnetically induced current (GICs) in power transmission
line (PTL) in the Murmansk region and Karelia, and examines their sources in the Earth)s ionosphere,
magnetosphere, and solar wind.

A database of extreme GIC values in PTL over 11 years of observation (2012-2022) has been created.
The GIC registration system was created by the Polar Geophysical Institute and the Center for Physical and
Technical Problems of Northern Energy of the Kola Science Center of the Russian Academy of Sciences
and includes 5 stations. The event analysis included GIC registration data from the Vykhodnoy auroral
station (VKH) and the Kondopoga subauroral station (KND). The database includes 95 events from the VKH
station (|GIC| > 20 Amps) and 45 events from the KND station (|GIC| > 5 Amps). To record variations in the
geomagnetic field, data from the Lovozero Observatory (LOZ) and data from the Mekrijérvi station (MEK),
which is part of the IMAGE network, were used.

The analysis shows that for both the VKH and KND stations, extreme GIC events are primarily caused by
substorms (>80% of cases), which are observed with approximately equal probability in the post-midnight
and evening MLT sectors. Moreover, the development of vortex current systems during substorms (Pi3-Ps6/
Pi2 pulsations) can significantly contribute to the GICs increase for north-south-oriented transmission lines.
Daytime and morning GIC events are caused by positive magnetic bays, Pc5 geomagnetic pulsations, and SSC
impulses.

It is shown that during a CME magnetic storm, the greatest number of extreme GIC events occurs during
the main phase of the magnetic storm.

On average, the GIC amplitude increases with increasing magnetic storm intensity (|SYM-H|), dB/dt, and the
IE index. The relationship between the GIC amplitude and solar wind parameters, the interplanetary magnetic
field (V, B_, E, €), and geomagnetic activity indices (SYM-H, AE, IE) is highly nonlinear. This indicates the
difficult of predicting the GIC based on these parameters, since the GIC amplitude is generally determined not
by global magnetospheric characteristics, but by local ionospheric currents. Of all the parameters considered,
the highest correlation between the GIC amplitude and the maximum IE index is observed.
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