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AHOTAINISA

Trxauenxo O.O. MarHiTHe TMOJ€ BHUCOKOBOJBTHUX KaOEIbHUX JIHIA TpH
JBOCTOPOHHBOMY 3a3€MJICHHI1 eKpaHiB kabeniB. — KBamidikaiina HaykoBa mpatls Ha
paBax pyKoOIMuCy.

Hucepraiiiss Ha 3100yTTs HAYKOBOI'O CTYIEHS KaHAMJATa TEXHIYHUX HaAyK
(moxtopa ¢irocodii) 3a cnemianbHicTIO 05.09.05 «TeopeTudyHa eIEKTPOTEXHIKA.
— JepxxaBHa yctaHoBa «IHCTUTYT TeXHIYHHUX MpoOiemM MarHeTusMmy HarioHanbHOT
akageMii HayK Ykpainu». HamioHanbHUN TEXHIYHUNA YHIBEPCUTET «XapKiBChKUN
MOJIITEXHIYHHU I THCTUTYT» MIHICTEPCTBO OCBITH 1 Hayku Ykpainu, Xapkis, 2018.

Jucepramisi MpHUCBSIYEHA PO3BUTKY METOJIB BHpIIICHHS 3a7adi  (Pi3uko-
MaTEMaTUYHOTO MOJIEJIIOBAaHHS 1 PO3PaXyHKY MArHiTHOTO MOJs  BUCOKOBOJBTHHX
Tpuda3HUX KaOEIbHUX JIIHIA eeKTporepenayl, BUKOHAHUX 3 OJHOXKWJIBHUX KaOeliB,
IpU JTBOCTOPOHHBOMY 3a3€MJICHHI iX €KpaHIB 3a JJOTIOMOT0l0 aHAIITUYHHUX PO3B’A3KIB.

CydacHa TeHJIeHIIisl pO3BUTKY MICBKUX €JIEKTPOMEPEIK nepedoadae Bce OUTbII
IIMPOKE 3aCTOCYBaHHS TpU(a3HUX BHUCOKOBOJBTHUX KaOENbHMX JIHIM, 110
BUKOHYIOTbCS OJHOKUJIBHUMU KaOemsiMU 3 130JIALII€I0 31 3IIMTOTO TMOJIETUIICHY.
OpHak Maro4M BHUCOKI €KCIUTyaTallliHI XapaKTepUCTUKH, Takl KaOeiabHl JiHIi
CTBOPIOIOTh MAarHiTHE MoJjie, IHAYKI[S SKOr0 MOXE NMEPEeBUIYBATH 1104l €KOJOT1YH1
Hopmu Ji1st HaceneHHs (0,5 MkTn B skuTioBux npuminieHHsx 1 10 mxTa Ha TepuTopii
KUTIOBOT 3a0yoBH). ToMy TIpu MPOEKTYBaHHI Tpac KaOeIbHUX JIiHIM 000B’ I3KOBUM
€ peTeNbHUN PO3pPaxyHOK iX MarHiTHOTO TOJIs, SKUH BUKOHYETHCA BIAMOBITHO /10
JII0YUX HOPMATUBHUX JIOKYMEHTIB 32 JOTIOMOT0I0 aHAJIITUYHUX PO3B’S3KIB HA OCHOBI
BIJOMUX METO/IB MojetoBaHHs. BogHowyac mnpu JABOCTOPOHHBOMY 3a3eMJICHHI
€KpaHiB KalejiB, iK€ BUKOPUCTOBYETHCS BIAMOBIAHO O HOPMATHUBHUX JOKYMEHTIB
JUTsl OOMEKEHHSI HaBEeICHOT'0 Ha €KpaHax €JIeKTPUYHOIO MOTEHIIany, eKpaHu KaOemiB
YTBOPIOIOTh 3aMKHEH1 KOHTYpH, B SIKMX I1HAYKYIOThCS TOB3/10BXHI cTpymu. Lli
CTPYMHU CTBOPIOIOTH JOJATKOBE MAarHiTHE MOJe, sIKe ICTOTHO 3MIHIOE€ TEpPBUHHE
MarHiTHe ToJie KaOelabHO1 JIiHil, [0 HEOOXIJHO BPaxXOBYBAaTH MPU MOJACITIOBAHHI Ta

PO3paxyHKy ii MarHiTHOTO MOJIS.



3amayi MOAENIOBAHHS Ta PO3paXyHKY MarHiTHOTO MOJIsl IPU ABOCTOPOHHBOMY
3a3eMJICHH1 €KpaHiB Ka0eliB MOXKYTh OyTH BUpIIIEHI YUCEIbHUMU MeToAamMu. OHak
Ipy TPOEKTYBaHHI KaOEIbHUX JIIHIM TepeBaru MarwTh aHAIITHYHI METOIHU, SIKi
BIJIPI3HAIOTHCSA OUIBLI JTIOCTYMHOIO ISl MPOEKTAHTIB KaOeNIbHUX JIHIA METOAMKOIO
pPO3paxyHKy Ta Mpo30poro (i3UYHOIO IHTEepHpeTalielo pe3yibraTry. I[Ipote Meroau
pillIeHHs BKa3aHUX 3aJad 3a JOMOMOIOI0 aHAIITHYHHUX PO3B’SA3KIB HA CHOTOJIHI
JOCIIIKeH1 HeIOCTaTHBO, 1110 MOB’S3aHO 3 BIICYTHICTIO TEOPETUYHO OOTPYHTOBAHHUX
METO/IIB BHM3HAYEHHS KOMIUIEKCHUX aMIUTITyl CTPYMIB B e€KpaHax TpHua3zHUX
KaOeIbHUX JIIHIM Ta METO/1IB MOJIETTIOBAHHSI MarHiTHOTO TOJIS PU OyIb-IKUX CXeMax
npokiagaHHs pazHuX KabemB («y IUIOMUHI», «y TPUKYTHUKY TOIIIO).

VY auceptariiiniii po6oTi TOCHIIKEHO OCOONMBOCTI TpudazHoi KabeIbHOT
JiHIi, BUKOHAHOi 3 OJHOXXWUJIBHUX KaOeJiB, SK JPKEpesla MAarHiTHOTO IMOJisl TpH
JIBOCTOPOHHBOMY 3a3€MJICHH1 €KpaHiB kabeimiB. [lokazaHo, 1m0 KOPEKTHI METOIUKH
MOJIEJIIOBaHHS 1 pPO3paxyHKy MArHITHOTO MOJs KaOeNbHUX JIHIA MOXYTh OYyTH
CTBOPEHI TUIbKM 332 YMOBHU BH3HAYEHHS! KOMIUIEKCHUX 3HAY€Hb CTPYMIB B 3aMKHEHHUX
eKpaHax KaOeliB, 110 IHIYKTHBHO 3B’si3aH1 31 cTpymMaMu Kuil kabeniB. [IpoBeaeHo
aHami3  eJeKTPOMArHiTHUX TpoueciB B TpudasHiil kaOenpHIA JiHIL 1puU
JIBOCTOPOHHBOMY 3a3€MJICHH1 €KpaHIB Ha OCHOBI METOJYy KOMIUIEKCHMX aMIUTITY] 1
3alpOINIOHOBAHO Yy3arajlibHeHy (i3UKO-MaTeMaTUYHy MOJEIh MAarHiTHOTO TIOJIS
KaOenpHUX JIIHIN, 110 J03BOJISIE CTBOPIOBATH Ha ii OCHOBI METOJIMKHU PO3PAXYyHKY
MarHiTHOTO MOJs KaOeIbHUX JIHINA JUIsl pI3HUX CXEM MPOKIIalaHHs KaOelliB.

Ha ocHOBi 3ampomnoHoBaHOi ()i3UKO-MaTeMaTUYHOI MOJIeJli OTPUMAaHO
aHAMITUYHI BUPA3H JJI PO3PAXYHKY KOMIUIEKCHUX aMIUTITY]] CTPYMIB, IHIYKOBAaHHX B
eKpaHax KabelsiB Mpu iX JIBOCTOPOHHBOMY 3aMHUKaHHI, JJisi BUIAJKIB MPOKIJIAJAaHHS
Ka0emiB «y TPUKYTHUK» 1 «y IUIOHIMHI». Tak, 3alpoOrOHOBAHO TOYHUNA KOMIAKTHHUN
BUpAa3 IS PO3paxXyHKy Koe(ilieHTa eKpaHyBaHHS MarHiTHOTO IMOJIsl KaOeIbHUX JTiHIN
OpU JBOCTOPOHHBOMY 3aMHUKAaHHI €KpaHiB KabOeliB MpH iX MNPOKIANaHHI «y
TPUKYTHUK» Ta CIPOILIEHUH KOMIIAKTHUN BHpa3 [ PO3PaxyHKy KoedilieHTa
€KpaHyBaHHS IPU NPOKIaAaHH1 «y IUIOUIMHI», MOXUOKa SKOTr0 He nepeBuilye 5%, 1o

H03BOJII€ PpCKOMCHAYBATH X IJIA BUKOPUCTAHHA IIPpU HpOCKTYBaHHi BHCOKOBOJIBTHHUX



TpudazHuX KaOeTbHUX JIIHIi 3 HOPMOBAHUM PIBHEM MArHITHOTO TOJIS.

3anponoHOBAHO CITIBBITHOIICHHS JUIsl PO3PaxyHKY KoedillieHTa eKpaHyBaHHS
Mar”HiTHOro TOJisi KaOeNbHUX JIHIM TpH OXOIUIEHHI KaleniB (epoMarHiTHUMU
OoCeplIsIMU B 3aJICKHOCTI BiJl MapaMeTpiB KabOesiB, CXeMHU iX MPOKJIAJaHHA Ta
napameTpiB (hepoOMarHiTHUX OCEP/ib, IO J103BOJISIE PEKOMEHYBaTH OTPUMAaH1 BUpa3u
JUTsl BAKOPUCTAHHS MIPU MPOEKTYBAHH1 BUCOKOBOJIbTHUX TPU(DA3HUX KAOCIbHUX JIHIN
3 (pepoMarHiTHUMHU OCEepASIMU Ta HOPMOBAHUM PIBHEM MArHiTHOTO TOJIS.

B po6oTi Ha OCHOB1 YHCEIIBHOT'O PO3PAXyHKY METOJOM CKIHUEHHX €JIEMEHTIB
MOKa3aHo, 0 MOXHUOKa po3po0sieHO0T (i3UKO-MaTEMATUYHOT MOJIEII MAarHITHOTO TIOJIS
KaOeabHUX JIHIM, 1110 3yMOBJIEHA HEPIBHOMIPHICTIO PO3MOAUTY TYCTUHU CTPyMYy B
eKkpaHax kaleniB, He mepeBullye 8% Mpu MpoKIaAaHHI KabeliB «y TPUKYTHHK» Ta
5% mnpu mpokiianaHHl kabeniB «y IiomuHI». Lle m103Boisie peKOMEHyBaTH MaHy
MOJIeNb NI pO3pOOKH I1HXKEHEPHUX METOIUK PO3PAaXyHKYy MAarHITHOTO IOJIs
KaOeJIbHUX JIIHIA Ha OCHOB1 aHAIITUYHUX PO3B’SI3KIB.

[IpoBeneno Bepudikaiito po3pobsieHol (i3UKO-MaTEMAaTHYHOI MOJeNl Ha
OCHOB1 HaTypHOI'0 €KCIEPUMEHTY Ha (I3MYHOMY MakeTi TpuQa3zHoi KaOeabHOT JiHIi,
BukoHaHomy 3 kabenmiB tumy  AllBErally-110-1x240/70. Iloka3zano, 110
3alpONOHOBAaHA MOJIENb J03BOJISIE BUKOHYBATH PO3PAXyHOK MAr”iTHOrO MOJiA MpU
JIBOCTOPOHHBOMY 3a3€MJICHHI €KpaHiB KaOesiB 3 MoXUOKOI0, 0 He mepeBulrye 5%.
Pe3ynpTaT ekcrepMMEHTY TpHU OXOIUIEHH1 KabesiB (EepoOMarHiTHUMHU OCEPISIMHU
TaKoXX OOIPYHTOBYIOTb MOKJIUBICTh 2-4 KpaTHOTO MIABUIIEHHS KoedimieHTa
exkpanyBaHHs SF npu BUKOpUCTaHHI (DepOMArHITHUX OCEp/b, a TAKOXK MOXKIUBICTbH
OOMEXEHHSI TMOXMOKM  3alpornoOHOBaHOI  (DI3UKO-MATEeMaTUYHOI MOJETl IS
pPO3paxXyHKy MAarHiTHOro mojs 3 (epomarHiTHUMHU ocepasmMu Ha piBHI 15%. lle
MIATBEPIKYE KOPEKTHICTH pO3pO0JIEHOT aBTOPOM (PI3MKO-MAaTeMaTUYHOI MOl Ta
MOKJIUBICTh 1i MPAKTUYHOTO 3aCTOCYBaHHS ISl PO3PAXYHKY MAar”iTHOrO TMOJS MpU
IPOCKTYBaHHI KaOEIbHUX JTIHIHN.

[Toka3zaHo, 1m0 BiAOMI METOAMKH PO3PaXyHKY AIOYOTO 3HAYEHHSI CTPYMIB B
eKpaHax kabeliB, 110 BUKOPUCTOBYIOTHCS B JIIIOUMX HOPMATUBHUX JOKYMEHTax Mpu

MPOKJIaJJaHH1 Ka0eliB «y IJIOIIMHI», MalOTh 3HaA4HY NMOXUOKY, 10 gocsrae 30% 1 He



JI03BOJIIE KOPEKTHO BHUKOHYBAaTH PO3PAXyHKH y BChOMY [liala3oHi IMapaMeTpiB
peanbHUX KaOeiapbHUX JdiHIA. OTpUMaHoO 1 3aMpONOHOBAHO IS MPAKTUYHOTO
3aCTOCYBaHHS B HOPMAaTUBHHUX JOKYMEHTaX MIHEHEproByriuisi KOpeKTHI aHaIITHYHI
BHUpa3d Ta HOBY METOAMKY JUJISl PO3pPaxyHKY [iI0YMX 3HAa4eHb CTPYMIB B €KpaHax
KabelliB MpU JABOCTOPOHHHOMY 3a3€MJICHHI €KpaHIB KaOeiB, 110 J03BOJISIOTH, B
NOPIBHSHHI 3 MPUIHATOI0O B HOPMATHUBHUX JIOKYMEHTaX METOJIUKOIO PO3PaAXYyHKY,
3MeHIUTH oXuOKy 3 30% 10 5-8%.

B po6oTi aBTOpOM OTpUMaHi HaCTyIIHI HOB1 HaAYKOBI1 pe3ysbTratu. Brnepie, Ha
OCHOB1 BHUKOPUCTAaHHS aHAJITHUYHHUX PO3B’S3KIB, PO3pOOJICHO y3arajibHEHY (i3uKO-
MaTEMaTUYHY MOJIeNIb MArHiTHOro ToJig Tpu(a3HUX KaOeNnbHUX JIHIA 1pu
JIBOCTOPOHHBOMY 3a3€MJICHHI BJIACHUX €KpaHiB KaOeliB, IO J03BOJISIE 3/IHCHIOBATH
MOJICITIOBaHHS TpU OyAb-sAKiM CcXeMmi MpoKJIaJaHHS KalemniB. 3a JOMOMOTOI0
po3po0biieHoi Gi3uKo-MaTeMaTUYHOT MOJIEINI, BIEpIlle OTPUMaH1 CIIBBITHOIICHHS IS
BM3HAUEHHS MArHITHOIO TIOJIA Ta CTPYMIB B eKpaHax Ka0emiB mpu iX
JBOCTOPDOHHBOMY 3a3€MJICHHI Yy pa3l MpOKIaJaHHS KaOemiB «y TUIOUIUHD».
3anponoHOBAaHO HOBE HAOJIM)KEHE KOMIIAKTHE CHIBBIIHOMICHHS IS 1HXXEHEPHOIO
PO3paxyHKy KoedillieHTa eKpaHyBaHHS MarHiTHOTO TOJIS peaJbHUX KaOeIbHUX JIHIN
Ipy JBOCTOPOHHBOMY 3a3€MJICHHI €KpaHiB Yy pa3l MpOKIaJaHHS KabemiB «y
IJIOIIMHIY, SIKE OTPUMAHO Ha OCHOB1 PO3poO0JIeHOI (PI3MKO-MaTEeMaTHYHOI MOJIEINI Ta
3aCTOCYBaHHSI TepeTBOpeHHs Kiapk 1 [03BOJsiE BUKOHYBAaTH PO3PAXYHOK 3
METOJMYHOIO MOXHOKOI B Mexax 5%. Po3BuHeHO (i3nko-MaTeMaTHuHy MOJEIb
MarHiTHOro mnojis TpugasHux KaOeJbHUX JIHIM MPU JBOCTOPOHHBOMY 3a3€MIJICHHI
BJIACHUX €KpaHIB KaOeliB /g BUMNAAKY OXOIUIEHHS KaOeniB (epoMarHiTHUMU
OCepIsIMU Ta BIEpIle, HA OCHOBI BUKOPUCTAHHS aHAJTITUYHUX PO3B’S3KIB, OTPUMAHO
CHIBBIIHOUIEHHS, L0 J03BOJISI€E BUKOHYBATH 1HXEHEPHUI PO3paxyHOK Koe]ilieHTIB
€KpaHyBaHHS MarHiTHOTO MOJsl KaOEIbHUX JIiHIHA 3 (epOMAarHiTHUMU OCEPISIMHU.

OTtpumMani aBTOPOM Pe3yJIbTaTH MAIOTh ICTOTHE MpPaKTHU4HE 3HaUeHHs. Tak, Ha
OCHOBI1 3alpONOHOBAHOI (hi3UKO-MaTEMAaTUYHOI MOENl po3po0sieHO Bepu(iKOBaHY
METOJIUKY PO3pPaxyHKY MAarHiTHOTO TMOJIA KaOeldbHUX JIHIA MPU JBOCTOPOHHHOMY

3aMHKaHHI BJaCHUX €KpaHiB KabelliB, ika BUKOPUCTAaHA MPHU pO3poO0Il HOPMATUBHHUX



JOKYMEHTIB ~ MiHEHeproByriuis «COY-H-MEB40.1-37471933-49: 2011.2.
[IpoexTyBanHs kabenbHuX JiHIA Hanpyrowo Ao 330 kB: Hacranosa (31 3Minamu). —
KuiB: MineneproByriis Ykpaiau, 2017. — 139 c¢.» ta «COY-H EE 20.179: 2008.
Po3paxyHOK €NeKTpUMYHOIO M MArHITHOTO TIOJIB JIIHIM eJeKTporepeaBaHHs.
Mertoauka (31 3minamu). — KuiB: MineneproByriuist Ykpainu, 2016. — C. 37».
OcHOBHI pe3yJbTaTH BUKOHAaHUX B JAHMCEpTallli TOCIIKEHb 1 MPaKTUYHUX
po3p0o0OK BUKOPUCTAHO MpW BHUKOHAHHI TematuyHoro tany JY «ITIIM HAH
VYkpainny», B A1I0Y4UX HOPMATUBHUX JAOKyMeHTax Mineneprosyrumuid, nepegani HEK
«YKpeHepro» i MOAAIBIIOT0 BUKOPUCTAHHS MPHU po3poOlli HOBUX HOPMATHBHHX
JOKYMEHTIB 3 MMPOCKTYBaHHS KaOEIbHUX JIIHIHA 1 pO3paxyHKY iX MarHiTHOTO IMOJIS.
Knrwouosi cnosa: marnitHe moje, TpudazHa kaOenbHa JiHISA, JBOCTOPOHHE

3a3eMJICHHS €KpaHiB, pepoMarHiTue oceps, nepetBopeHHs Kiapk.
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ABSTRACT

0.0. Tkachenko «Magnetic field of high-voltage cable lines with two-point
bonded cable shields». — The manuscript.

Thesis for the scientific degree of candidate of technical sciences (Ph.D.),
specialty 05.09.05 «Theoretical electrical engineering». — State Institution «Institute of
Technical Problems of Magnetism of the National Academy of Sciences of Ukraine»,
National Technical University «Kharkiv Polytechnic Institute», Kharkiv, 2018.

The thesis is devoted to the advancement of methods for solving the problem
of physico-mathematical simulation and calculation of the magnetic field of high-
voltage three-phase cable lines with two-point bonded shields.

The current tendency of the development of city electric networks implies an
increasingly widespread use of three-phase high-voltage cable lines performed by
single-conductor cables with insulation of cross-linked polyethylene. However,
having high performance, such cable lines create a magnetic field, that the magnetic
flux density can exceed the current reference level for the population (0.5 pT for
living space and 10 uT for an urban area). Therefore, when designing cable lines it is
mandatory to calculate accurately their magnetic field using existing regulations
documents and analytical solutions based on known methods. At the same time, in
the case of two-point bonding, the cable shields form closed loops in which
longitudinal currents are induced. These currents create an additional magnetic field
that substantially changes the initial magnetic field of the cable line, which must be
taken into account.

The problem of simulation of the magnetic field of the cable line with two-
point bonded cable shields can be solved numerically. However, analytical methods
are more affordable for designers when designing cable lines. Also, these methods
have a transparent physical interpretation of the result. However, the methods of
solving these problems with the help of analytical solutions are insufficiently studied.

This is due to the lack of theoretically based methods for determining the complex



amplitude of currents in the shields of three-phase cable lines and the methods of
magnetic field simulating at any arrangement of phase cables.

In the thesis, the features of a three-phase cable line with two-point bonded
shields as the source of the magnetic field are investigated. It is shown that correct
methods of calculating the magnetic field of cable lines can be created only if the
currents in cable shields, which are inductively connected with the currents in cable
cores, are determined. The analysis of electromagnetic processes in a three-phase
cable line with two-point bonded shields based on the method of complex amplitudes
is carried out. A generalized physico-mathematical model of the magnetic field of
cable lines is developed. It allows creating methods for calculating the magnetic field
of cable lines for a different arrangement of cables. On the basis of the proposed
model, analytical expressions are obtained for calculating the complex amplitudes of
currents induced in cable shields for cases of trefoil and flat arrangement of cables. A
compact expression is proposed for calculating the magnetic field shielding factor for
the trefoil cable lines with two-point bonded shields of cables. A simplified compact
expression is proposed to calculate the shielding factor for flat cable line, the error of
which is within 5%. The proposed expressions are recommended for use in the design
of high-voltage three-phase cable lines with a normalized magnetic field level.

Expressions are proposed for calculating the shielding factor of the magnetic
field of cable lines when ferromagnetic cores used. They take into account the
parameters of the cables, their arrangement and the parameters of the ferromagnetic
cores, which allows to recommend the obtained expressions for use in the design of
high-voltage three-phase cable lines with ferromagnetic cores, used for shielding
factor increasing.

In the thesis, on the basis of numerical simulation it is shown that the error of
the developed physico-mathematical model of the of cable line magnetic field due to
the non-uniform distribution of the current density in the cable shields is within 8%
for trefoil and 5% for flat arrangement of cables. It allows us to recommend this
model for the creation of new engineering methods of analytical calculation the

magnetic field of cable lines.



Verification of the developed physico-mathematical model on the basis of the
experiment on a three-phase cable line made of cables of the type APvEgaPu-110-
1x240/70 are performed. It is shown that the proposed model allows to calculate the
magnetic field with two-point bonded cable shields with 5% accuracy. The
experimental results confirm the possibility of 2-4 times increase of the shielding
factor when using ferromagnetic cores. It is also shown that the error of the proposed
physico-mathematical model for calculating the magnetic field of cable line with
ferromagnetic cores is within 15%. This confirms the correctness of the model
developed by the author and the possibility of its practical application for calculating
the magnetic field when designing cable lines.

In the thesis, it is shown that known methods of calculating the RMS values
of currents in cable shields with flat cables arrangement have a significant error that
reaches 30%. This does not allow to perform calculations correctly throughout the
range of parameters of real cable lines. The correct analytical expressions and a new
method for calculating the RMS values of currents in cable shields is proposed for the
practical application in the regulations documents of the Ministry of Energy and
Coal. This allows, in comparison with the method adopted in the regulations
documents, to reduce the error from 30% to 5-8%.

In the work, the author obtained the following new scientific results. The
generalized physico-mathematical model of the magnetic field of three-phase cable
lines with two-point bonded shields of cables is developed. It can be used for any
arrangement of cables. With the help of the developed physico-mathematical model,
for the first time, exact expressions are obtained for calculating the magnetic field
and currents in the cable shields in case of flat cables arrangement. On the basis of
the developed physico-mathematical model and the application of the Clark
transformation, for the first time the approximate compact expression for calculating
the magnetic field shielding factor of cable lines with two-point bonded cable shields
in the case of flat cables arrangement is proposed. The physico-mathematical model
of the magnetic field of three-phase cable lines with two-point bonded shields of

cables for the case of installation the ferromagnetic cores on cables is developed.



Also, for the first time, the expressions for the engineering calculation of the
magnetic field shielding factor of cable lines with ferromagnetic cores are obtained.

On the basis of the proposed physico-mathematical model, a verified method
for calculating the magnetic field of cable lines with two-point bonded shields of
cables is developed. The method was used in the development of regulatory
documents of the Ministry of Energy and Coal: “SOU-N-MEV40.1-37471933-49:
2011.2. Design of cable lines with voltage up to 330 kV: Installation (with changes). -
Kyiv: Ministry of Energy and Coal of Ukraine, 2017. - 139 p.” and “SOU-N EE
20.179: 2008. Calculation of electric and magnetic fields of transmission lines.
Methodology (with changes). - Kyiv: Ministry of Energy and Coal of Ukraine, 2016.
-P.37".

The main results of the thesis and practical developments were used in the
implementation of the thematic plan of the State Institution “Institute of Technical
Problems of Magnetism of the National Academy of Sciences of Ukraine”, in the
existing regulations of the Ministry of Energy and Coal, transferred to the National
Power Company “UKRENERGO” for further use in the development of new
regulatory documents on the design of cable lines and the calculation of their
magnetic field.

Key words: magnetic field, three-phase cable line, two-point bonded shields,

ferromagnetic core, Clark transformation.
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