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Technical data on dc lines between ac networks (HVDC) are
expounded. Examples of energy system upgrading by using of
HVDC are presented. Trends of development and implementation
of HVDC in Russia and abroad are described. It is shown that the
relation between energy systems based on DC allows controlling
power flows fully and effectively and also redounds to fulfill
contractual commitments.

Key words: dclines; dc lines between ac networks;
technical data; analysis; effectiveness of HVYDC
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JaH aHann3 notepb 371EKTPUHECKOV SHEepPrun B BbICOKO-
BOJIbTHbIX MPeobpa30BaTe/ibHbIX YCTaHOBKax OOJbLUON MOLL-
Hoctu (TMT v BIT). lNpuBeneHsb! pacyeTsi noTepb MOLUHOCTU
Ha rpeobpa3oBaTesIbHOV NOACTAHUMN HA XOJIOCTOM XOA4y U npu
Harpyske. OnucaHbl HaTypPHbIE N3MEPEHNS MOTEPb MOLHOCTY Ha
noactaHumn Beiboprckasi. O60CHOBaHbl HEKOTOPLIE MEPOMPUs-
TSI MO YMEHBLUEHUIO NOTEPDL B YCTAHOBKaxX C MOLLHbIMY BbICOKO-
BOJIbTHbIMU 1IPE06Pa3oBaTeIsIMu.
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Analysis of electric losses in high-voltage converter
installations of high power is presented (HVDC lines between
ac networks). Computation results of power loss in converter
substation working in off-load and on-load modes are presented.
Power loss field measurement results in substation of Vyborg are
disclosed. Grounds for some measures on reduction of losses in
installations with high power high-voltage converters are given.

Key words: high-voltage converter installations; electric
losses; analysis; measures on reduction of losses
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lNMpeanoxeHa matematnyeckass moaesnb pacdera 3/C, Ha-
BeZleHHbIX MarHUTHbIM riosiem (M) napannenbHbIX JIMHWA, C UC-
r0J1b30BaHNEM 3KBUBAJIEHTHOW I1yOUHbI 06PaTHOro HaBeAEHHO-
ro Toka. HaBeneHHasi B peMoHTUpyemori Bo3ayLLHovi anHnm 34C
E cknaawbiBaetcs n3 3/4C, cosaaBaemori Ml Toka B npoBoae na-
pannenbHovi imHum, 3/JC, co3aaBaemMoli TokaMu, HaBeneHHbIMN
B 3eme Ml T1oka B npoBoae napasnensHo inHii n 34C, cosaa-
Baemovi M1 obpaTHoOro Toka napasnesnsHou avHuy B 3emine. o
u riocsie «MepTBOL 30HbI» Moy 3C E‘k n E umetor xopoLuee
CcOoBrnaaeHne, a BHyTpy 9TOUM 30Hbl KpuBasi MOAY/Isi E B ommune
or Ek, He yxoauT B 30HY O0/IbLLION MOrPeLIHOCTH.
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by parallel lines magnetic field (MF) calculation with use of
equivalent depth of return induced current is offered. Induced
in repaired transmission line voltage E is combined from created
by parallel line wire current MF, voltage created currents induced
in the ground by parallel line wire current MF, and voltage induced
by return current in the ground in circuit of parallel line. Before
and after “dead zone” voltage modules Ek and E have good
concurrence, and inside of this zone E module curve unlike Ek does
not leave to zone of big error.

Key words: parallel transmission lines; magnetic field;
induced voltages; ground resistivity;, depth of electromagnetic
wave penetration; parameters of Carson’ integral; mathematical
model of parallel lines; induced voltage calculation results

BOJIHbI; NapameTpbl uHTerpasa KapcoHa; maremarnyeckass Mo- reliability
Aesb napasniesibHbIX JIMHWUA, JOCTOBEPHOCTb PEe3y/ibTaToB pac-
yeta HaBegeHHovi 3/1C
In article the mathematical model of voltage induced
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Physical model of two-phase asynchronous electric motor
that is temporarily unbalanced for any solid angle of shift between
two phases of stator winding is described. The expression is found
out for initial start torque of the motor. Existence conditions for
circular rotary magnetic field in two-phase asynchronous electric
motor are defined.

Key words:asynchronous two-phase electric motors;
temporary unbalance; magnitomotive force; torque; numerical
models; physical models; circular rotary magnetic field
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Method of measuring of corona discharge current losses
and losses in cables due to load current in active aerial power
transmission lines is presented. The losses are computed by
subtraction of receiving end active power from transmission end
active power. The method is based on offset when assessing
of constant and random error in measuring losses. Presented
algorithm was included as a component in “General-purpose
measuring complex” intended to estimate corona discharge
losses in the lines and to take operative measures to reduce them
by control of voltage.

Key words: aerial power transmission lines; extra-high
voltages; corona discharge losses; general-purpose measuring
complex; developments
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Method of distributed power generation arrangement
optimization in an energy system is disclosed. The method
ensures voltage quality enhancement and reduction of losses in
a network. The method is based on genetic algorithm realized as
specialized program and approved in 10-35 kV electric lines. The
results show enhancement in tension quality and loss reduction in
distributed generation electrical networks.
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genetic algorithm; distributed power generation; system losses
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Research results on rigidity of springy elements of several
age different dampeners are compared along with estimated
values of their bending.

Key words: overhead transmission lines; dampeners;
springy elements; rigidity of springy element of dampener at
bending
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The article discusses the improvement of thermal diagnosis
of electrical contacts. This included relevance of the issue, the
analytical and numerical solving method, thinkable diagnostic
setting, enlargement of thermal diagnosis and limitations this
method.

Key words: contact; electrical contact; thermal diagnosis;
diagnosis
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FEASIBILITY INVESTIGATION ON VACUUM CIRCUIT

BREAKER FOR SYNCHRONOUS SWITCHING OUT OF

OUT-OF-LOAD TRANSFORMERS
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lMpeacTaBieHbl pe3ynbTaThl PACYETOB OTK/IIOYEHNS TPAHC-
¢popmaTopoB BakyyMHbIMU BbIKJIO4ATEASIMY, MO3BOSIOLUNE
OLeHUTb aKTyaslbHOCTb MPUMEHEHNS CUHXPOHHOW KOMMYyTa-
unn. CopmynnpoBaHbl TpeboBaHUsI K CTaTUYECKUM U ANHA-
MUYECKUM XapakTepuCcTukaMm 3S71€KTPOMEXaHNYECKOro npu-
BOAA Y KPUBbLIM BOCCTAHOBJIEHUS 3JIEKTPUYECKOM MPOYHOCTU
BakyyMHbIX AyroracutesibHbix kamep (BAK) cuHxpoHHOro Ba-
KYyyMHOro Bbikatoudatens (CBB), pa3paboTtaHbl anropuTMel pa-
6016l CBB, cpopmupoBaHbl TpeboBaHUs K 4OMYCTUMbIM Pa3-
6pocam B paborte nomocos CBB. PaccmoTpeHa peann3daumsi
BJ1IEKTPOMEXAHNYECKOro npmuBoaa n BO3MOXHOCTb CO34aHUsI
cuctembl asTomatTndeckoro ynpasneHus (CAY), obecrneyvBa-
oueri 3aaHHble xapakTepuctuku. [peasoxeHo opuruHaib-
HO€ KOHCTPYKTUBHOE pelieHne CBB ¢ an1ekTpoMexaHn4ecKkom
CUCTEMOV, KOTOPOE o3BOoJISIET 0becrneuynTb Tpebyembie cTa-
TUYECKUE U AIMHAMUNYECKNE XapaKTepPUCTUKH.
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Results of modeling of switching out of transformers by
vacuum circuit breakers are described, which allow evaluating
of applicability of synchronous switching. Requirements on
static and dynamic behavior of electromechanical drive and
electric strength recovery curves for vacuum extinguishing
chambers (VEC) of synchronous vacuum circuit breakers
(SVCB) are disclosed. Algorithms of SVCB operation are
developed and requirements on permitted variation of
SVCB pole terminal operation are stated. A version of
electromechanical drive and feasibility of automatic control
system (ACS) that provides specified characteristics
are shown. Original solution of SVCB design along with
electromechanical system, which is able to provide required
static and dynamic performance is proposed.

Key words: switching of power transformers; synchronous
vacuum circuit breakers; vacuum extinguishing chambers;
overvoltage reducing
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lpennoxeHo yCTPOVCTBO A/ 3apsiia €MKOCTHbIX HaKo-
nutenevi s3Heprun. [laHHoe yCTPOKMCTBO MOXET ObiTb TakXe UC-
r0J1b30BaHO B Ka4€CTBE NCTOYHMKA TOKA B PA3JINYHbIX CUCTEMAax
nUTaHVs1 3NEKTPOTEXHNYECKMX OOBLEKTOB U YCTPOKCTB, Takmx Kak
paanoaokaLunoHHoe 060pyaoBaHNe, 1a3epPHbIE YCTaHOBKU, UM-
nyJIbCHbIE ra3opaspsiAHble NCTOYHUKY CBETA, MEANLIMHCKAs TeX-
Huka n 7. 4. Co3aaHbl MaTeMaTnyeCcKnue MOLEIN 1 NPEACTaB/1eHb!
MeToabl pacyeta, aHaam3a v MPOEeKTUPOBAaHUS YCTPOVICTB AJ1s
3apsifaa KOHOEeHCaTOPHbIX baTapen.

KnioyeBble CnoBa: yCTPOVICTBO 4J15 3apsiAa €MKOCTHbIX
HakonuTenev SHePruv; UCTOYHUKY TOKa; MHAYKTUBHO-EMKOCTHbIE
npeobpa3oBartesiv; MaTeMaTnyeckne MoAEeNV; MeToabl pac4eTa

Blinov K. Yu. — Postgraduate

Bogachev V.S. — Postgraduate vsbogachev@mail.ru
Koshelev P.A. — ScD, Professor KoshelevP®@rambler.ru
Paramonov S.V. — PhD, Assistant professor
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The device to charge the capacitive energy drives is offered.
It can be used as a current source in a power supply systems to
a different electrotechnical objects and devices such as a radar
equipment, lazer devices, pulse gas discharge luminous devices,
a medical technology etc. The Mathematical models are created
and the methods of calculation analysis and designing devices to
charge a capacitor boxes are presented.

Key words: devices to charge the capacitive energy
drives; current sources; capacitor boxes; inductive-capacitive
converters;, mathematical models; methods of calculations
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lNpuBeneHs! fokasaTesbCTBa LesaecoobpasHOCTN KOPPEKTU-
pPoBKy HoBbIx npaBui Mo KOMNeHcaunm PeakTUBHOW MOLLUHOCTA
U151 BapmaHTa 3/1eKTPOCHa0XeHs1 TAroBbIX MNOACTaHUNI Xenes-
Hbix gopor. [lpennaraercsi B 3TOM CJiy4ae KOHTPO/MpPoBaTsb tg@
(COOTHOLLIEHNE PEaKTUBHOM 1 aKTUBHOU SHEPIruuv) He 1o OaNHOY-
HOW noacTaHuUmm, a rno rpyrne noactaHuwii. B pesynbtate 6yayt
CHUXXEHbI 10Tepu MOLLHOCTU U YJ1yHLLIEH PEXUM HAMPSKEHUSs].

Knio4yeBble Cn0Ba: koMrieHcauns peakTUBHON MOLL-
HOCTU; HOBbIE€ MpPaBwaa; rPynrbl TArOBbIX MOACTAHUMI; noTepu
MOLLHOCTU; PEXVMbI HAMpPsKEHUS

German L.A. — ScD, Professor
(831)2486030 lagerman®@mail.ru
Moscow State University of Railways (MIIT), Nizhniy Novgorod
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transport

Proves on appropriateness of updating of the new rules
regarding reactive power compensation for power supply
of railroad traction substations are disclosed. It is proposed
to control tg(p (reactive to active energy ratio) not for single
substation but for the group of substations in this case. As a result
power loss will be reduced and tension regime will be improved.

Key words: reactive power compensation; new rules;
traction substation groups; power loss; tension regimes
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