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ZV_c`MZR LVRRYY 4r_eeYXT` \_eP`Us _Z tYQQaT5; #**H;
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#! dPeVPVf g� h�� diTNVPVfT [\� h� WPMOiVRjMOMkUMPYM

4nXUWVdQTuaXV5;""#*#*;""l_! 1;""PP! .* ? ..!

-! STRUV W� S� lOYVOYeMeb MPMOiVMZV`ViYQUMRZVY

_VmMOPYkTeRYY cOMmcOYbTeYY f OTkOMkM fPMmOMPYbT

PTY`\QURUYZU mVRe\cPbZU eMZUPV`ViYY� njRUQUYM cOYPeRYcb

PVfViV _MkUVeOTR`MfViV RcOTfVQUPYZT cV MPMOiVD

RjMOMkUMPYb\ oXp @; 4vWa_WaOaUQ _Z UXUWVd�U\_`_Va\T`

e_[UWXacTOa_X _Z UXOUWPWaQUQ aX OUWeQ _Z

aeP`UeUXOTOa_X _Z ONU SUQO TuTa`TS`U OU\NX_`_VaUQ

wUXUWT` PWaX\aP`UQ _Z ONU XUm \W_QQ�QU\O_WT` WUZUWUX\U

S__b _X UXUWVd QTuaXV ]xy .H5; ]X[YQOWaT` P_mUW

UXVaXUUWaXV;""#*'H;""l_! -!

.! pZVjM`Mf q� n� rV\OPT` VN gMs WQVPV_b 4k_YWXT` _Z

lUm n\_X_ed5; #*#*; z_`! #'; l_! .; PP! '1- ? 'C-;

op]�""'*!#,'.'R#/1H�1*H'�#*#*�#'�.�H!

1! oXp gqX @;D78=< oPNVO_TeRYVPPVDeMZUPYQUMRZYY

RcOTfVQUPYZ cV PTY`\QURUY_ mVRe\cPb_ eMZUPV`ViYbT_

BlVfbRUMPYM MPMOiMeYQUMRZVY MNNMZeYfPVReY cOY

VR\RUQUMRef`MPYY ZUVkbTYRefMPPVY Y FY`YG YPVY

mMbTeM`aPVReYE 4]xy lox .H�#*'C ]XZ_WeTOa_X TX[

OU\NXa\T` VYa[U _X ONU SUQO TuTa`TS`U OU\NX_`_VaUQ

@nXUWVd nZZa\aUX\d ]ePW_uUeUXO oYWaXV n\_X_ea\ TX[

R _W pONUW {\OauaOaUQB5; |_Q\_m; }YWUTY _Z lxo; #*'C

iTRUVbit_cMY�O\

Energy-ecological modernization of the industrial sector of Moscow:

linking of the energy saving and implementation of the best available technologies

Semutnikova E. G., Gasho E. G., Loktionov O. A.

Introduction of the best available technologies (BAT) is a key factor of the energy saving both in industry and en-

ergy economy of large cities. The experience gained in Moscow, which provided a significant advance in the en-

ergy and environmental efficiency of the energy and industrial complex of the city over the past ten years is con-

sidered. The key reserves that can provide for the growth of the energy efficiency without slowing down the pace

of city development have been identified. Combination of heat and power generation, as well as modernization of

the turbine fleet providing about a quarter of the total capacity with combined cycle units appeared the key BAT

implemented in the city energy sector. The main mechanisms and tools for the implementation of this goal are

considered along with the ways of their further replication in other regions.

Keywords: power release, cogeneration, combined heat and power generation, best available technologies, energy

saving program of the city, power engineering in a megapolis, energy balance, emission of harmful substances,

energy-ecological modernization.
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Reactive load of a synchronous generator at saturation of the magnetic system of a block transformer

under the effect of quasi-constant currents

Kuvshinov A. A., Vakhnina V. V., Chernenko A. N., Pudovinnikov R. N.

It is shown that the effect of quasi-constant currents arising during periods of geomagnetic disturbances on a block

transformer causes an increase in the reactive load of a synchronous generator. The harmonic composition of the

magnetizing current of a block transformer at saturation of the magnetic system under the effect of a quasi-con-

stant current flowing through the high voltage windings is determined taking into account the parameters of the

power output of the synchronous generator to the power system. It is noted that the fundamental harmonic of the

magnetizing current responsible for a multiple increase in the magnetizing power of a block transformer and pro-

portional to the intensity of the quasi-constant current is the most significant. It is shown that the main feature of

the operation mode of a synchronous generator at saturation of the magnetic system of a block transformer is at-

tributed to the summation of the fundamental harmonic of the magnetizing current with the reactive component of

the stator current, which causes an increase in the reactive load and the appearance of symmetrical overload up to

actuation of the relay protection. On the example of the block “turbine generator TVV-320 — block transformer

TDTs-400000/242/20”, the ranges of quasi-direct current values that are safe for the operation of the block and the

values capable of initiating a block shutdown and even damage to the turbine generator due to unacceptable stator

current overload are determined.

Keywords: synchronous generator, block transformer, magnetizing power, quasi-constant current, symmetrical overload.
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YY�PTmeVZTt_TY`�O\

Comparison of the power losses in two structures of the distribution electric network of public utilities

Nadtoka I. I., Osadchii P. V., Tropin V. V.

The methods of powering the consumers are compared by the value of additional energy losses from current asym-

metry (CA), set by three equal independent total load currents both in three beams of the “star with neutral”, and

in three “arms of the triangle”. It is shown that the relative additional power losses from CA due to the action of

zero sequence currents are almost 5 times higher in the four-wire structure of the “star with neutral” distribution

network than in the three-wire structure of the “star without neutral” network in which the “triangle” circuit as a

converter of three independent load currents in two independent line currents is used directly in the load

switchgear, and not in the high-voltage winding of the power transformer of the four-wire network structure.

Keywords: distribution network, “star with neutral”, “triangle”, asymmetry, excess loss factor, additional power los-

ses.
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Voltage regulator concept for devices with static power supply units

Egorov M. Yu.

A concept of a voltage stabilizer for widespread devices with static power supply units is proposed. It has been

substantiated that due to a special schematic electrical scheme of the front end of the power supply of these de-

vices, they can be switched on both to alternating and direct voltage, while the mode of operation of the subse-

quent cascade will not change. A block diagram of the voltage stabilizer has been developed, from which the DC

voltage inverter unit (inverter) is excluded. A schematic diagram of the voltage stabilizer is proposed and the pro-

cedure of functioning and interaction of the individual elements is described in detail.

Keywords: quality of electricity, voltage deviation, voltage stabilizer, static power supply unit, inverter.
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Modes of operation of white and red mirror infrared emitters

when powered by a current of complex shape

Ptitsyna E. V., Ptitsyn D. V., Kuvaldin A. B.

The energy efficiency of the units with mirror infrared emitters can be increased by improving the electrical re-

gime, i.e., when powered by a current of a complex shape. The theoretical prerequisites for using complex shaped

currents (CSC) are considered, the range of frequencies effectively influencing the processes in infrared emitters is

qualitatively assessed. The analysis of the individual characteristics of the units powered by CSC and the transmis-

sion spectra of the irradiated articles is carried out. The expediency of regulating the shape and amplitude of the

supply voltage (current) for red and white mirror infrared emitters and irradiated articles has been proven. The re-

sults obtained make it possible to formulate recommendations for the selection of effective modes necessary for the

development of an automated process load control system.

Keywords: units with white and red mirror infrared emitters, complex current, energy efficient mode.
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Energy analysis of the cogeneration efficiency

Bulanin V. A.

The irrationality of the existing structure of energy supply to cities is evidenced by the following facts: electricity

generation at condensing power plants is accompanied by technological energy losses into the environment, while

sought-after natural gas is used for heating and hot water supply. The advantage of combined energy production at

CHP is shown.

Keywords: electricity, thermal energy, condensing power plant, combined heat and power plant, combined energy

production, cogeneration.
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Practical experience in studying the structure of electrical losses

Shchemeleva Yu. B., Shchemelev A. N., Davydov S. K.

The structure of losses is analyzed on an example of the power grid company “Gelendzhikelectroset”. The revealed

structure of losses makes it possible to outline the measures that allow to bring the losses of the power grid com-

pany to the rated level. It is shown that all participants of the electricity market are interested in reduction of the

losses.

Keywords: losses of electric energy, electric grid company, structure of losses, commercial losses.
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