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Beinoaneno ounonvnoe mooenuposanue maznumnozo noas (MII) nao 3onou coedunumenvuvix Mygm mpexgpasnoii Ka-
benvrou aunuu (KJI) ons munuunoeo ciyuas yoaieHusi moiex HabniooeHus Ha paccmosiHue, npesviuiaioujee 080UHOe
paccmosnue mexcoy kabenamu KJI Ioxazano, wumo MII mpexgpasnou KJI npu ycroeuu cummempuu numarowux Ha-
NPAANCEHULL MOodcem Oblmb ONpeoeieHo OUNONLHLIMU MASHUMHIMU MOMEHMAMU MOALKO 08YX ee MOKOBbIX KOHMYPO8,
4mo 060CHOBbIBAEHT BOZMONCHOCL IPPEKMUBHO20 UCHONBLI0BAHUS 08YXKOHMYPHO20 IKpanuposanus MIT KJI emecmo
U36eCMHO20 MPEeXKOHMYPHO20. TIpednosicena 08yXKOHMYPHAsL CUCEMA NACCUBHO20 IKPAHUPOBAHUSL 30H COCOUHUMENTb-
HbIX MY NOO3EMHBIX BbICOKOBONLIMHBIX MPEXPAZHBIX KAOETbHbIX TUHUL, OMIUYAIOWASCH YMEHBUEHHBIM KOTUYeCnl-
80M ee 2IeMeHMO8 ((PeppoMAasHUMHBIX CepOeYHUKO8) NPU COXpaneHuu Ko3ghguyuenma sxpanuposanus bonee 10, umo
uMeem dKcCnepuMenmanbHoe noomeepaicoenue. buobmn. 9, puc. 7.

Knrouesvie cnosa: xabenpHas JIMHKSL, MATHUTHOE T10JIE, KOHTYPHOE TIACCMBHOE KPaHUPOBAHHE.

BBenenue. B Hacrosimee Bpems Ais niepenadn dISKTPUIECKON SHEPTHH B YepTe TOPOAOB Bce Doree
IITUPOKO HCITIOJB3YIOTCS BRICOKOBOJIBTHBIC MOA3EMHBIC TpeXdasHbie kadenbubie muann (KJI) n3 oqHOXNIh-
HBIX Kabeseil ¢ M30IHMel U3 CUIMTOTO MOJMATUIICHA, YTO B IEJIOM MO3BOJISIET PEIIUTh NMPOOIeMy CHIDKEHUS
o 6e3omacHoro ypoBHA [1] maaykumu marHutHOrO moiist (MII) mpOMBIIUTEHHOH YacTOTH B 30HE JKHUJIOW
3acTpoitku. OHAKO UMEIOTCS OTAeNbHBIe yuacTKi TakuX KJI ¢ moseimennsiM ypoaeM MII. K HuM, B iep-
BYIO Ouepe/ib, OTHOCATCS 30HbI coequHUTENBHBIX My(dT KJI (puc. 1), Xapakrepusyemble yBEITMUSHHBIM pac-
CTOSHUEM d; Mexny (a3HbIMH KabensiMH BBICOKO-
BoubTHEIX KJI (He menee 0,5 m) [1], 4uro 3adacTyro
MPUBOJNUT K MPEBBIICHUIO 0€30MacCHOTO YpOBHS HH-
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\ nykiuu MIT KJI 1 HeoOXOOMMOCTH €ro CHIDKEHUS

A d (mopmanu3amun) [5, 8, 9].
B y £ Y Kax npasuio, Hopmanuzanust MII ocymecTs-
C ) K " JIIETCS. METOJAAMH 3KPAHUPOBAHUS 30H COCAMHHUTEIb-
/s ds HbIX Myt KJI ¢ mOMOIIIBIO 3JEKTPOMAarHUTHBIX TLIO-
. A7 ckux (I1-00pa3HbBIX), MATHUTOCTATHIECKUX JTHOO Tac-

CHUBHBIX KOHTYPHBIX 3KpaHOB [8, 9]. Ilpu 3Tom Hau-
OoJiee MEPCHEKTUBHBIMU 1O 3((GEKTUBHOCTH SKpaHU-
Puc. 1 poBaHus TpexdazHbix KJI n BO3MOXKHOCTSM NpakTH-
YECKOHM peanu3aluu SBISIOTCS TPEIIOKEHHBIE B [6,

7] naccuBHBIE cUCTeMBI KOHTYpHOTO 3KpanupoBanus (CKD) ¢ peppomaruut-
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HBIMU cepjeuHukamu. Takue TpexkoHTypHbIe CKD (pmc. 2) comepkar Tpu I, OK4

3aMKHYTBIX Ha KpasxX 30HBI dKpaHUPOBaHUS dKpaHHBIX kabdens (DK) ¢ Beico- C K

KOH 3JIEKTPONPOBOJHOCTHIO, HAKIIAABIBAEMBIX HA COOTBETCTBYIOIINE TOKOHE- L oC, K

cyumme kabemu tpexdaznoit KJI, u Tpu 3aMKHYTBHIX (eppOMarHUTHBIX cep- : ¢

neynuka (OC), KKIBIH U3 KOTOPBIX OXBATHIBAET TOKOHECYIMH U 9KPAHHBIH A Iy DCy /

kabenu oo 13 haz KJI. B — X
IIpencrapnennas Ha puc. 2 TpexxontypHas CKD xapaxrepusyercs C =[] Iz ! T

BBICOKO# 3 pekTHBHOCTHIO (Koa(dunmenT sxkpanupoBanus MII 10 u Gonee), !

YTO JIOCTUTAETCS IyTeM OOecCreueHHs] YCHIIEHHOW MAarHUTHOM CBS3H MEXIY ]&C (EEC

TOKOHECYIIIMMH U KpAaHHBIMH KaOeJsIMH Kax 101 U3 (a3 3a c4eT NpUMEHEHUSI =

OC [6]. Hannuue OC co3paet ycnoBus sl UHAYLUPOBAHUS B SKPAHHBIX Ka- Ic

0eIsIX TOKOB 54, I5p, I5c, aMIIUTY A U a3a KOTOPHIX 00ECIICYNBAIOT MaKCH- Puc. 2

© Po3os B.IO., To6poxees I1.H., Keunuuckuit A.A., 2017

ISSN 1607-7970. Texn. enexmpoounamirxa. 2017. Ne 1 23



MaJIBHBIH KpaHHBIA 3P dexT. OIHAKO IMHUPOKOe MPAKTHUECKOe UCTIOIh30BaHue TpeXKOHTYpHBIX CKD cnep-
JKUBAETCSA JOCTATOYHO BBICOKOI CTOMMOCTBIO MX M3TOTOBIIEHHUS M MOHTaXKa, CYIIECTBEHHO 3aBUCAIIEH OT KO-
nryecTBa MUXTOBAaHHBIX PC, KOHCTPYKIMA KOTOPBIX JOJDKHA OBITh Pa3beMHOM M 3aILMIIEHHON OT aTMO-
c(epHBIX BO3ACUCTBUHN B YCIOBUSAX UTUTEIHHOMN SKCILTyaTaI[UH IO/ C10eM rpyHTa [1].

Henblo HacTosmieil paboTHI SBISETCS ONpeNelIeHne BO3MOXHOCTH YMEHBIIICHHS KOJIn4ecTBa Qep-
POMAarHUTHBIX CEPAEYHUKOB CHCTEMBI KOHTYpPHOIO 3KpaHupoBaHus MII 30H coequHHUTENBHBIX My(T Tpex-
¢azubix KJI nmpu ycaoBum coxpaHeHUH HCXOAHOHM BEICOKOU 3 PEeKTUBHOCTH SKpaHUPOBAHUSI.

Peanmuzanmrio yka3zaHHOHW IETH OCYIIICCTBHM Ha OCHOBE NPEIOKEHHOW B [2] MBYXKOHTYPHOU IH-
NOJBHON MaTeMaTHdeckoii Monenu MIT TpexdaszHoli dMeKTpUIecKol Tenn, MPUMEHsISl ee U 30HBI COeJU-
HUTENBHBIX My (T KJI.

Junonbnas moneab MII 30ub1 coequnutenbubix Myt KJI. J{ns ynpoienus: nanpHelero ana-
JM3a MPEAIONIOKNM, YTO 30Ha coequHUTeNbHBIX Myt KJI, KoTOpas Bcerna pacmosiaraeTcsi B TOPH30HTAIb-
HOW T1ockocTH [ 1], cooTBeTcTBYET prc. 3, a. OHA UMEeT NPOTSHKEHHOCTh @ U MHUpHUHY 2d, > 2a, T1e d; — pac-
cTosiHuEe MeXay QasHeiMu kabensmu KJI B 30He . YuuTHIBas CymiecTBEHHOE, Ha MOPSIOK U Ooee, yBelu-
geHHOoe paccTostaue d; KJI B ucciiemyemoii 30He a (puc. 1) Mo cpaBHEHUIO ¢ BETUIHHOHN d BHE 3TOH 30HBI, T1IE
Ka0eJli 4acTO YKJIAJbIBAIOTCS BIPUTHIK M CO3Mai0T ciadoe MII, ero BIusSHHEM MpU aHAIKM3E peHeOperaeM.
Torma MII B Touke HabmMroAeHUsI P NpU OTCYTCTBUM CTOPOHHUX MCTOYHHUKOB OYIET ONMpEnensiThbcs TOIBKO
30HOM coemuHUTENBHBIX MyGT a KJI, kabenn koTopoi npeacTaBuM B BUAE TOKOBBIX HUTEH.

MuHuMansHas BETUYHHA pagnyc-BeKTopa R, U3 reomeTpudeckoro mentpa O; B Touky P (puc. 3, a)
olnpesensieTcss HopMaTUBHON BbICOTOM ToukM u3MmepeHus MII nmonzemuoit KJI Hang moBepxHOCThIO 3eMiu
(0,5 m) u rmyOuHoOI A 3aneranus kabeneit (4 = 0,7 m g KJI no 20 kB mubo - = 1,5 m s KJI 110-330 xB),
u cocraBisieT 1,2 Mmmpu 2 =0,7Mmu dz = 0,25 m mu6o 2 mipu 4 = 1,5 M u d3 = 0,5 m [1]. g Bcex aTHX
CIIy4aeB yJOBIETBOPAETCS yCIOBUE R, > 2d; mpuMeHUMOCTH aunoisHoro npeacrasinerus MIT KJI [2, 3].
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Torna HanpsbkenHocTh MII, co3maBaemas TpexdasHoi Henbo (puc. 3, @) ¢ y4eToM KBa3UCTaIHO-
HapHOcTH MII poMBIIUIEHHOH 4acTOTHI, MOXKET OBITH ONpeliesieHa Yepe3 CKaIAPHbI MarHUTHBIN TTOTCHLHU-
a1, onpezaessieMblid ypapHeHueM Jlaruiaca, U MpeACTaBIeHA KaK CYIEPIO3UIMS JUIOIbHBIX COCTABIISIOIINX
MII Tpex ee HE3aBUCUMBIX TOKOBBIX KOHTYPOB. Kaxnpiii 3 3TUX KOHTYPOB XapakTepu3yeTcs AUNOIbHBIMU

MAarouTHbIMH MOMCHTaMH (MM) m , KOTOPBIC ONPCACIIAIOTCA BECJINYNHAMUN KOHTYPHBIX TOKOB [ ; W CBA3aH-

HBIX ¢ HUMU IUIOMIAIIMU KOHTYPOB Sl- [3]

() i u %i:ji'gi:[i'a'da'ﬁi: (1)

3 b
4nR;
rae R; — paauyc-BeKTOp, HalPaBJIEHHbINH U3 TEOMETPHYECKOTO LIEHTPa i-T0 KOHTypa B TOUKY HabmoaeHus P;

n; — eMHUYHBIA BEKTOP, HOPMaNbHBIH K womanu S;; i € (AB, BC, CA).

Cxema pacronoxxeHuss MM TpeXKOHTYPHOH IUIONBHON Monenw TpexQa3zHOW Ienr MpeacTaBiIeHa
Ha puc. 3, 6.
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OueBugHO, uto CKD mis nenwn, npepcraBieHHo# Ha puc. 3, a, B o0IIeM cirydae ToJhKHa (GOpMHUPO-
BaTh TPHU dKpaHupyromux MM, HanpaeneHHbix Bctpeuno MM KIJT (puc 3, 6), 1iist gyero TpeOyroTes TpH K-
PaHUPYIOIIMX KOHTypa B COOTBETCTBUU C pHC. 2, UTO U peanusyet uzBectHas CKO [6].

Onnako npoBedeHHBIN B [3] aHaNM3 MOKa3bIBAET, YTO MPH YCIOBUM CUMMETPUH MUTAIOLINX HAIPS-
skeHuit KJI

Uyp+Upc+Ucgy=0, (2

KOTOpOE, KaK MPaBHJIO, BBITIONHACTCS B BHICOKOBOJBTHBIX 3JEKTpoceTsX [1], MOJenb TUMONBHBIX HCTOYHH-
koB MII mns mienu (puc. 3, @) MOXeT OBITh IOCTPOCHA Ha OCHOBE JIBYX TOKOBBIX KOHTYPOB BMECTO TPEX. DTH

KOHTYPBI XapaKTepU3YIOTCs IUIOLIAIbI0 S 4p (xoHTYp 1-2-3-6-1) c TOKOM I 4 ¥ TUIOINAABIO S pc (KOHTYDp 6-
3-4-5-6) ¢ TOKOM — [~ M MOTYT HCIIOIB30BAThCS B KAUECTBE MAPAMETPOB MaTeMaTHueckoi Moxems MII. To-
raa ans skpanupoBanus MII noctaToyHO ABYX 3KpaHUPYIOIIHUX KOHTYPOB (pHc. 4, a).
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[Ipu ucnons3oBaHUM ABYXKOHTYPHOM Mozaenu TpexdaszHoi uenu (puc. 3, a) HanpspbkeHHOCTH MIT B
COOTBETCTBHHU C [3] MOXKET OBITh BBIPAXKEHA COOTHOIICHHEM

j24 (P)=-Vv (”;1/13 Ry ) + (’;ZBC’ ﬁgc)

; mgp=1,-S ; Mg =—Ip-S , 3)
475R313 4nR§C AB =149 4B BC C "PBC

¥ onpenesiercs: ByMss MM mi'yp M nijpo, CXeMa pacIioNoXeHUs KOTOPBIX MoKa3aHa Ha puc. 4, 6. 371ech xe
IlyHKTHPOM TIOKa3aHbl JIBa SKpaHupyromux MM m'; g o B mgc i » KOTOPBIC MOTYT OBITh CO3/aHBI MPE/-

naraemoi AByxkoHTypHOI CKD, npeacraBinenHoi Ha puc. 4, a u conepxaieii 1sa @C BMeCTO Tpex.
MaxkcumanbHas 3¢dexTuBHOCTh dKkpaHupoBarus MII KJI (puc. 4, a) obecrieunBaercst mpu yCIOBUU
COBIIAJICHIS TOYCK IPIIIOKCHIS HaIlpaBICHHBIX BcTpedHo oxHonMeHHBIX MM KJI u CKD (puc. 4, 6) u BHI-
pakaeTcsi ypaBHEHHEM dKPaHUPOBAHUS
My Ky myp i’ MBC ey = MBCyy - 4
[epeiinem Teneps K peanbHO 30He coequHUTENbHBIX My (T KJT (puc. 1), uMmeroniel npoTsKEHHOCTh
L3 >> d3. YcnoBHO pa3o0beM 3Ty 30HY 1O JIHHE Ha N O0Tpe3KoB (puc. 5) ¢ N MUKPOKOHTYpaMH HpPOTSHKEH-

HOCTBIO @ = d,. KaXIblil U3 3TUX MUKPOKOHTYPOB Xapakrepusyercsis MM 772/, 5, U rﬁgcy , CO371aBaEMbIMH TO-

kamu [, u —I, coorBerctBeHHO. Torna MII snexTpuueckoi Lemu MOXKET ObITh ONpPEAETIEHO Ha OCHOBE

MYJIBTUANIIONBEHOW MaTemaTtndeckoi monenu MII [3] kak cyneprosuruss MII kaxnoro u3 N MUKPOKOHTY-
POB U ¢ y4eToM (3) BBIpa)KEHO COOTHOLIEHUEM

- N (";1,43 ,EAB ) ("%BC JEBC )
Hyp(P)==3 v| 22 A0 T
KJI( ) y2=1 4711133“3y * 471R,?;CY

: )

rne N=L;/d,.
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JByxkoHTypHasi cucrema sxkpanupoBanusa MIL. [Ipennaraemas asyxkontypaas CK3 (puc. 4, a)
conepxut Tpu DK, pa3MemeHHbIX BIDIOTHYIO K OMHOMMEHHBIM Kabemsm KJI 1 moBTOPSIOMNX WX KOH(PUTY-
pamuto. C nomomipto @Cy u @Cc B kabensax K, u DK MHAYIUPYIOTCS 3KpaHHbIE TOKU [54 U -3¢, KOTOpBIE

3aMbIKaloTCs 4yepes OKp u co3maroT akpanupyromee MII HampsokeHHOCTBIO [ )0 (P), HaIpasJeHHOE

Bcrpeuno MII KJI. Hampspxkennocts MIT H K5 (P) IUISL 30HBI L3 (pUC. 5) MOXKET OBITH BRIpaXKEHA Uepe3 dK-

panupytomme MM 7’5 K % ciy, 1 OTIPEJIENICHA U3 COOTHOMICHHUS (5) myTem HoOACTaHOBKU B HETO CO-
v v

orBetrcTBytomux MM CK3 Bmectro MM KIIL.
DddexruBHOCTE CKD MPpUHATO XapakTepu30BaTh KOAGGOUIIHEHTOM KPAHUPOBAHUS k5(P) [9]

71 (P)

[ (P)+ o (P

(6)

KOTOPBIN, KaK NpaBUiIo, ONPEAEISIETCSA B TOUKE, XapakTepusyemoil makcumymom MIT.

Takum 00pa3om, MPOBENEHHBIN BhIIIE aHATU3 MO3BOJISIET MPEIOKUTh ABYXKOHTYpHYI0 CKO (puc.
4, a), conepxanryro asa @C 1 uMerOLIyIo TOT e KoddduureHt skpanuposanust MII, uTo u nu3BecTHas Tpex-
xouTypHast CKD (puc. 2), conepxarias tpu OC.

JkcnepuMenTaibHble uccaeqoBanuss CKJ. DPekTrBHOCTE N3BECTHON TPEXKOHTYPHOU M Tpe-
noxeHHoH AByxkoHTypHOoU CKD mccienosana Ha naboparopHoit Mmogenu TpexdasHoit KJI [4], cogeprkaiueit
TPHU OMHOKHIIBHBIX KaOeIs ¢ H30Jsuel u3 crmmroro monmdtuieHa tuna AllBOrally-110 gmuHoit 10 M. Pac-
CTOsSIHUE d MEKIY OCSAMH Kabeyel, pacrloioKEeHHbIX B TOPU30HTAIBHON IJIOCKOCTH Xy, paBHO 0,5 M, Je#cT-
ByIOIllee 3HaueHHe Toka B xkunax — 95 A. Hecummerpus nuraronmx HanpsokeHui mozenu KJI gocturaer
10%. CobcTBeHHbIE BHYTPEHHHE DKpaHbl Kabenel pa3oMKHYTHL. [IpOTsSKEHHOCTh HKpaHHUPYEMOro ydacTKa
KIJI cocraBnsieT okoio 4 M. Okpanubie kademn CKD 1 mepeMbIdKyd MEKy HUMH BBITIOJTHEHBI W3 MEIHBIX OJI-
HOXUIBHBIX Kabereil ceuerneM 150 mm’.

B kauectse q)eppOMarHI/ITHHx cepaeunnkoB CKD mpuMeHEeHbI CTaTOpHbBIE CEPICUYHUKH aCHHXPOH-

I E HBIX 3JIEKTPOJBHUraTeied ¢ BHEIIHUM IHaMETPOM
130 MM, BHyTpEHHHM AHaMETPOM 72 MM U JJIHHOMN
100 MM, KOTOpBIC UCIIOIB30BAUCH 110 JIBA HA (ha3y
(puc. 6). OHM yCTaHABIWBAIWCh HAa KaXKIBIH W3
onHoumenHbIx kabeneit KJI u CKD (Moxmens Tpex-
koHTypHOU CKD, puc. 2) 1160 (B COOTBETCTBHU C
puc. 4, a) Ha nBa kpaitaux kabens KJI u CKO (mo-
nens nByxkouTypHOI CKD, puc. 6).

N3mepenns napykuuu MII BeIIONHATUCH
BEKTOPHBEIM MarHuToMeTpoMm Tuna EMF-828 (un-
CTpyMEHTaJIbHas IOTPENTHOCTh < 5%) B IIEHTpaIIb-
HOM yacTu 3Kkpanupyemoro ydactka KJI u mposo-
JIUINCHh Ha BBICOTE 2 M NPH yJAJCHHU OT LIEHTpa
Puc. 6 KJI o nanpasnenuto ocu y (puc. 5).
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PesynbraTel usmepenuit uaaykauu MII npencraBnensl Ha puc. 7, a. Ilo pesynprataMm u3MepeHuil B
COOTBETCTBHU € (6) onpezeseHbl 3HaYeHUsT K03(D(OUIIMEHTOB SKPaHUPOBaHuUs ks i paznuuneix CKD, koto-
pBIe IpeCTaBIeHbI Ha puC. 7, 0.
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Koadp. akpaHupoBaHus, o.e
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ol T i — — 0
0 0,5 1 1,5 2 0 05 1 15 2
PaccTosiHue no ocu y ot ueHtpa KIl, m PaccrosiHne no ocuy ot uentpa Kil, m
a) 6)
Puc. 7

Ha puc. 7 o6o3naueno: / — ucxoanas marautHas nHayknus KJI (6e3 ucnonszoBanus CKD); 2 — npu
ucnons30Banuu TpexkoHTypHoit CKD ¢ ®C Ha Bcex Tpex kabemsax (puc. 2); 3 — nNpHu UCNOIb30BAHUM MPE.-
noxkeHHO# nByxKoHTYpHOH CKD ¢ nByms @C, ycTaHOBIEHHBIME Ha KpaHHUX Kabemsx (puc. 4, a, puc. 6).

Kak cnenyer u3 puc. 7, 6, OIy4eHHbIE Ha OCHOBE SKCIEPUMEHTAIBHBIX HCCIIE0BaHUN KOd(pHHII-
eHTbl 3kpaHupoBanus MII TpexxontypHoit CK3D u mpemnoxenHoil nByxkoHTypHoit CKD B Touke P Haj
ocero KJI (y = 0), xapakTepuszyemoii MakcuManbHOH MarauTHou uHaykiuer KJI (puc. 7, a), cocTaBistoT oT
12,5 no 13,2 u otnmmuarotcst meHee yeM Ha 10% — B mpeenax morpenrHOCTH BBIIOJTHEHHOTO SKCIIEPUMEHTA.

Takum 00pa3oM, pe3ysbTaThl SKCIEPUMEHTAIBHBIX HCCICAOBAHUN MOATBEPKIAIOT HICHTUYHOCTH
KOX(PUIIMEHTOB SKpaHUPOBAHUSA TpeIockeHHON AByxKoHTypHOW CKD m m3BecTHOU TpexkoHTypHOU CKO,
a TaKKe KOPPEKTHOCTh BBHIIOJIHEHHOTO BBILIE MOAEIMPOBaHMS MHAyKuud MII B 30HE COeNMHMTENBHBIX
mydT KJL.

BruiBoasl. 1. [Tokazano, 4To MarHUTHOE MOJIE MOA3EMHOM Tpex(a3HOoW BHICOKOBOJIBTHON KaOeTbHON
JIMHUY HaJl 30HOW COCAMHUTEIbHBIX My()T MOXKET ObITh ONpPENesIEeHO AUMOIbHBIMA MarHUTHBIMA MOMEHTaMHU
JIBYX €€ TOKOBBIX KOHTYPOB, YTO 00OCHOBBIBAET BO3MOXHOCTH A (EKTHBHOTO HCIIOJIH30BaHUS JIBYXKOHTYP-
HOT'O 9KpaHUPOBAHHS MarHUTHOTO TOJIsl KaOETbHON TIMHUN BMECTO U3BECTHOTO TPEXKOHTYPHOTO.

2. IlpeanoxeHa HOBasi ABYXKOHTYPHAs! CHCTEMa ITACCUBHOTO SKPAHUPOBAHUS 30H COCIMHHUTENBHBIX
MY(T BBICOKOBOJIBTHBIX Tpex(a3HbIX KaOeJbHBIX JIMHUM, OTIMYAIOIIASICS YMEHBIICHHBIM KOJIMYECTBOM
(heppOMarHUTHBIX CEPICUHUKOB MIPU COXPAHEHUH BBICOKOTO K03 duipenTa sxkpanupoBanus (6onee 10), uro
HOATBEP)KACHO PE3YIbTaTaMU 3KCIIEPUMEHTAIBHBIX UCCIIECIOBAaHUH.
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YAK 621.315.2:537.811
JABOKOHTYPHE IACUBHE EKPAHYBAHHSA MATHITHOI'O IIOJISI BUCOKOBOJIBTHUX
KABEJIbHUX JITHIA Y 30HAX 3’€JHYBAJIBHUX MY®T
B.1O. Po3oB', wi.- xop. HAH Ykpaiuu, I1.M. To6ponees’, kann.texu.Hayk, A.O. KBinmHchKuii®, Kan1.TexH HayK
' IV «IncTuTyT Texniunux npobiem maraernsmy HAH Ykpainn,

ByJ. Inaycrpiansha, 19, Xapkis, 61106, Ykpaina, e-mail: rozov@nas.gov.ua
?_ HaykoBo-npoeKTHHii 1leHTp po3BuTKY O6'e1HaH0i enepreTnunoi cucremu Ykpainu 111 «<HEK «Ykpenepro,

ByJ1. Joporoxunnka, 11/8, Kuis, 04112, Ykpaina.
Buxonano ounonvre mooenmosanns macnimmnozo noasi (MII) nao 30m010 3'€onysanvrux mygpm mpugasmnoi kabervroi
ninii (KJI) 0ns munogozo eunaokxy 8i00aneHHs: Mmo4oK CHOCMEPENHCEHHS HA 8IOCMAaHb, W0 Nepesuiyye noosilHy 8i0CMaHb
midwe kabenamu KJI Ioxazano, wo MII mpugpasnoi KJI 3a ymosu cumempii Hanpye HCuneHHs modxce OYmu 8U3HaA4eHo
OUNONILHUMU MASHIMHUMYU MOMEHMAMU MITbKU 080X i CMPYMOBUX KOHMYPIB, W0 0OTPYHMOBYE MONCIUBICMb eheKmue-
HO20 BUKOPUCIANHS 0B8OKOHMYPHO20 eKkpanysants MII KJI samicmob 6i00mM020 mpuxonmypHo2o. 3anponoHogano 060-
KOHMYPHY CUCMEMY NACUBHO20 eKPAHYBANHS 30H 3'€OHYBANbHUX MYPM NIO3EMHUX BUCOKOBONLIMHUX MPUdaznux Kabe-
JIBHUX JIHIT, W0 BIOPI3HAEMbCS 3MEHUEHOI KITbKICmIo i enemenmis ((hepomacHimuux ocepob) npu 30epedicenti koegi-
yienma expanyeanus oinvwe 10, wo mae excnepumenmanvhe niomgepodcenus. biom. 9, puc. 7.
Knrwouoei cnosa: xabenbHa JiHisL, MarHiTHE 10JIe, KOHTYpHE ITACUBHE EKpaHyBaHHSI.

DOUBLE-CIRCUIT PASSIVE SHIELDING OF THE MAGNETIC FIELD OF HIGH-VOLTAGE CABLE
LINES IN JUNCTION ZONES
V.Yu. Rozov', P.N. Dobrodeyev', A.A. Kvytsynskyi’
! _ State Institution «Institute of Technical Problems of Magnetism of the NAS of Ukraine»,
Industrialna str. 19, Kharkiv, 61106, Ukraine, e-mail: rozov@nas.gov.ua
% _ Research and Design Center of the unified power system of Ukraine of State
Enterprise «National Power Company «UKRENERGO»,
Dorogozhizkaia str., 11/8, Kyiv, 04112, Ukraine.

The article holds dipole modeling of the magnetic field in junction zone of three-phase cable line for a typical case of
the removal of the points of observation at a distance, in two or more times greater than the distance between the
cables. It is shown that the magnetic field of a three-phase cable lines in the case of the symmetry of supply voltages can
be determined by dipole magnetic moments of the only two current circuits that justifies the possibility of effective use
of its two-circuit shielding instead of the well-known three-circuit shielding.A two-circuit passive shielding system
proposed for junction zones of underground high-voltage three-phase cable lines. It characterized by a reduced number
of elements (ferromagnetic cores), while maintaining the shielding factor greater than 10, which has experimental
verification. References 9, figures 7.

Key words: cable line, magnetic field, contour passive shielding.
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