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THE DIFFERENT APPROACHES TO THE TRANSFORMATION OF REACTIVE
POWER INTO AN ACTIVE POWER

The relevance of the development of modern problems of the electric power industry in connection with the
depletion of the planet's natural resources is undeniable and initiates the development of new physical and technical
solutions with the practical use of known natural phenomena. The method of this work is to propose, justifying the
expediency of a possible scheme of a resonant converter of reactive power into activity and conducting an analysis of the
electromagnetic processes occurring in them. The proposed schemes combine the presence of resonant parallel and resonant
circuit complexes. The difference is in the way they are implemented. For the data of the joint circuit, the feature is the
presence of two inductively coupled active-reactive circuits, but different in the ways of creating resonance conditions. For a
circuit without an additional power source, it is shown that the successful implementation of resonance conditions is possible
by choosing the appropriate element base. For a circuit with an additional source of harmonic voltage, it is shown that for a
suitable setting it is possible to completely eliminate the negative influence of the converter circuit on the source of reactive
power. Calculations for the experimental model show that with the appropriate selection of the element base, it is possible to
obtain a conversion factor of ~ 1.0 with a minimal effect on the current in reactive power sources. Given the calculated ratios,
the mathematical apparatus of the theory of electric circuits was used to substantiate the principle possibility of resonant
transformation of electrical energy. Thus, methods of calculating the characteristics of transient processes in closed circuits
with active-reactive elements. For the first time, with the justification of practical power, we offer the possibilities of the
scheme of resonant transformation of reactive power into active power, and an analysis of the electromagnetic processes
occurring in them is carried out. The proposed work was initiated by the current needs of the electric power industry, caused
by the depletion of natural resources and the rapidly growing needs of the world economy. The results of the work illustrate
the practical possibilities of creating real schemes for converting reactive electricity into active electricity.

Keywords: electric power industry, resonant active-reactive electrical circuits, electrical power conversion.

BATUIIH 0PI, IUWHJEPYK CBITJIAHA, YAIUIMI'TH €BI'EH, ®EHJIPUKOB JEHIC

XapkiBChbKHH HalliOHATBHUN aBTOMOOLTBHO-I0POXKHIH YHIBEpCUTET
PI3HI X0 10 NEPETBOPEHHSA PEAKTUBHOI IIOTYKHOCTI B AKTUBHY

AxkmyasbHicmb 8uUpiuleHHs CyYacHuX npobiem eJeKmpoeHepzemuKU y 38’a3Ky 3 8UCHANCEHHSIM NPUPOOHUX pecypcie naaHemu €
6e33anepeyHol0 ma IHIYit0e po3pobKy HOBUX (Pi3UKO-MeXHIYHUX piwleHb 13 NPaKMUYHUM BUKOPUCMAHHSIM 8i00MUX NPUPOOHUX s18ULY.
Memoio daHoi pobomu € 3anponoHysamu ma o6rpyHmysamu 0oyinbHICMb MOKCAUBOI cXeMU Pe30HAHCHO20 nepemeoprsaya peakmugHoi
nomysicHocmi 8 akmueHy ma npogecmu aHali3 eAeKkmpoMazHimHux npoyecis, wo 8id6ysarmucsl 8 HUX. 3anPONOHOBAHI cXeMU NOECHYIOMb
HasI8HiCMb Pe30HAHCHO20 Napa/esabHO20 Ma pe30OHAHCHO20 NOcAi008HO20 KOHMYypie. PisHuys noasizae 8 cnocobi ix ukoHamHs. [as yux
JIGHY102i8 CNiNbHOI0 03HAKOI0 € HAsiIBHICMb 080X [HOYKMUBHO NOB'SI3aHUX AKMUBHO-peakmueHuUX JaHYH2ie, ajie pi3HUX 3a cnocobamu
CMEopeHHs Pe30HAHCHUX yMo8. [lnsa cxemu 6e3 do0amkKogoz20 Oxcepena HUB/EHHS NOKA3AHO, WO YCniWHA peaniayis yMoe pe3oHaHcy
MONHCAUBA WASIXOM 8U6OPY 8i0n0gidHOI enemeHmHoi 6a3u. Jas cxemu 3 dodamkosuM 0xcepesoM 2apMOHIYHOI Hanpy2u NOKAa3aHo, wo npu
8i0nogidHili Hacmpoliyi MOXCHa NOBHICMIO YCYHymMu He2amugeHUll 8N/U8 CXeMU Nepemeoposaua Ha dicepeso peakmusHoi NOmyicHOCMI.
PospaxyHku 0451 ekchepumeHmasbHoi Modesi nokasylomse, wo npu eidnogioHomy nid6opi esemeHMHOi 6a3u MOXCHA ompumamu
KoegpiyieHm nepemeopeHHsi ~ 1,0 3 MIHIMAAbHUM 6NAUBOM HA cmpym 8 dicepesai peakmugHoi nomyxcHocmi. [as 06TpyHMy8aHHs
NPUHYUNOBOI MOMCAUBOCMI PE30OHAHCHO20 NepemeOpeHHs. eAeKmpuyvHoi eHepzil npu eusedeHHi pO3PAXYHKOBUX ChiB8IOHOWEHb
8UKOPUCMAHO MAmMeMamu4Hull anapam meopii e1eKmpu4HuXx Kia. 30kpema, Memodu po3paxyHKy Xapakmepucmuk nepexioHux npoyecie y
30MKHYMUX KO/GX 3 aKMUBHO-PeaKMUBHUMU eleMeHmamu. Bnepuie 3anponoHo8aHO MoxcAuBi cXeMu pe30HAHCHO20 NepemeopeHHs.
PeaKmueHoi nomyjcHocmi 8 akmugHy 3 06TPYHMY8AHHAM NPAKMUYHOI NOMYyXHcHOCMi ma nposedeHo aHAi3 e1eKMpPOoMAZHIMHUX npoyecis,
wo sidbysaiomucs 8 Hux. JlaHa poboma 6yaa iHiyillosaHa nomoyHuMu nompebamu eseKmpoeHep2emuKu, BUKAUKAHUMU BUCHANCEHHSM
npupodHux pecypcie i cmpimko 3pocmaroyumu nompebamu ceimogoi ekoHoMiku. Peysemamu pobomu intocmpyromb npakmu4Hi
MONCAUBOCMI CMBOPEHHA PeaNbHUX CXeM NepemeopeHHs peaKmueHoi esleKmpoeHepzii 8 AKmueHy.

Kawuosi caosa: enekmpoeHepzemuka, pe3oHaHCHI AKMUBHO-PeaKmueHi eleKmpuyHi 1aHYI02U, NnepemeopeHHs e1eKmpoeHepaii.

Introduction
Resonance as a key to "energetic spike" in oscillatory systems of any physical nature was first pointed out
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in the works of Nikola Tesla. As it follows from his publications the main problem which demanded immediate
solution was the problem not only resonant generation but and wireless transportation of the electrical energy on the
long distances. With this goal N. Tesla built and successfully tested so named "Wardenclyffe Tower". It was the first
telecommunication facility which was intended for commercial transatlantic telephony, broadcasting, and
demonstration of the energy wireless transfer. No less important problem of our time is a problem of the effective
conversion of the energy different kinds (solar, wind, thermal) in the electrical energy which is the indisputable
factor of the Humanity comfortable existence. In this connection, it should be noted the obvious interest of the
world scientific community to all practically possible technical elaborations which are directed on the solution of the
above-marked problem of the modern electrical power engineering.

Brief literature review, the investigation purpose

The first type of patented electrical energy converter this is widely known as the “Tesla transformer” which
is the super effective resonant amplifier of high voltage with the transformation factor — k > 1000 [1]. Many works
dedicated to the investigation of this device, for example [2—4]. Among them, a search can be distinguished of
determined optimal solutions of further increasing efficiency the "Tesla transformer" proper [2]. The publication [3]
represents itself a practical manual for designing and creating the powerful many aim electrical energy converter for
different fields of application. The investigations of the transient processes in the inductive coupled resonant circuits
of the "Tesla transformer" with the attraction of the electrical circuit methods were conducted by authors of the work
[4]. The got results and the numerical estimates agree fully with the inventor qualitative conclusions which were
formulated else at the last century beginning. The articles [5—8] are dedicated to the non-traditional methods of
conversion the different kinds of energy. So, the innovative approaches to the cosmic apparatuses energetic have
been formulated on a base of the theoretical investigations of the vacuum quant states, substance stability and
gravitation [5]. Technically based suggestions to convert a heat in the electrical energy are defended by Patents [6,
7]. The workable and quite effective resonant converters of electrical energy are represented in the works [9, 10]. At
last, the appearance of the Patent [11] with a quite high area of application is conditioned by the practical interest to
the resonant reactive power amplifying. The invention subject is related to the impact excitation systems in the
power engineering but can find application in the uninterrupted feeding sources and the electromagnetic oscillations
transmitters for creating the super-power probing signals.

The essential demerit of the known suggestions of the energy conversion based on the resonant phenomena
in the electrical engineering systems (also and in the Tesla transformer!) is the reactive power output what is very
problematic for a practical usage. In this connection, a transformation of the reactive power in an active one which
can be used for different works fulfilling has the practical interest. A practical solution of this problem can be
realized with help of scheme from two inductively coupled resonant circuits. The first of them is the parallel one and
the second circuit is the serial circuit. The physical essence of the present suggestion consists in following. The
reactive power from a source is fed to an input of the first parallel circuit. The latter one is excited in the "current
resonance" regime when the currents in the reactive power source outputs equal to zero and when their influence on
this source is excepted fully. At the expense of the inductive coupling, the signal is transmitted to the second serial
circuit tuned on the "voltage resonance" what allows to maximize the output electrical power in resistor which is the
converter active load.

In the converter represented variant the conditions for “the current resonance” in the input parallel circuit
are being created at the expense of its parameters corresponding choice which is directed on what to exclude the
converter influence on the processes into the reactive power source and to stabilize the device operation in whole.

The other method of the resonant conditions creation in the input parallel circuit is possible. With this goal,
the additional source of the harmonic voltage is being introduced. The appointment of the latter one analogically to
the previous variant consists in what to exclude the energy interchange between the converter and the reactive power
source.

Physically, the action of the additional source in the input parallel circuit with the real parameters can be
interpreted as introducing some conditioned “negative” impedance which removes the influence of the active
resistance and inductive coupling with the output circuit on the “resonance current” excitation in the converter input
circuit [12].

The aim of the present work is the possible schemes suggestion of the resonant converter of the reactive
power into the active one and the processes analysis in them. These schemes are united by the existence of the
resonant parallel circuit and resonant serial circuit. The difference between the schemes consists in the realization
methods of their principle action. In the first scheme, this is the choice of the corresponding element base. In the
second one, this is the introduction of the additional auxiliary source of the harmonic voltage.

Problem formulation, calculation expressions
Electrical schemes. Two possible schemes of the suggested resonant conversion of the reactive power into
active one are represented on Fig. 1.
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Fig. 1. Electrical schemes of the resonant converter of the reactive power into the active one
a) the scheme without the additional auxiliary source of the voltage;
b) the scheme with including the additional auxiliary source of the voltage — E

They are united by the availability of two inductive coupled resonant circuits — 1 and 2. The first of them is
excited in the “current resonance” regime, the second one is excited in the “voltage resonance” regime [11]. The
load of the converter suggested schemes is a resistor in the second resonant circuit. The reactive power source is the
inductance — (with current and with voltage) fed by a current. Difference between the schemes represented variants
consists in the methods of the “current resonance” excitation in the circuit — 1. In the scheme (on Fig. 1. a) a creation
of the necessary conditions is realized at the expense of its element base choice. In the scheme (on Fig. 1. b) this
problem is solved by the introduction of the additional harmonic voltage.

Action Principle. Naturally, electromagnetic processes in the converter circuits affect the current and
voltage in the reactive power source. If the circuit — 1 is excited in “current resonance”, it should not affect the

processes in the inductance — L, because the current in the output conductors is zero Jp, = 0 and the potential
difference at the output of the source should determine the voltage — U ot on the capacitors without distortion — C,

Next, the electromagnetic energy in circuit — 1 due to the inductive connection [| L, —L, [] is transferred to
circuit — 2. The latter is excited in the “voltage resonance” mode, which allows to minimize losses and obtain output
active power. current flowing in the load of the converter — R, .

The relation of the active power on the output to the input reactive power is the quantitative transformation
index of one kind of the electromagnetic energy in another with help of the resonant converter suggested schemes.

It should be marked the common distinguished particularities of the suggested electrical schemes. The first
of them consists in the application of the parallel circuit with the “current resonance” what allows to minimize the
influence on the processes in the reactive power source. The second one consists in the application of the “serial
circuit” with the “voltage resonance” what allows to maximize the output active power in the converter load.

Let us consider each represented scheme separately.

The reactive power converter to the active one the scheme of which consists of two resonant RLC circuits

without the voltage additional source (Fig. 1 a).

As it was pointed out, the necessary conditions creation for the “current resonance” in the parallel circuit is
realized at expense of the according element base choice.

For the solution of the formulated problem we shall accept the following statements.

1. The suggested scheme of the converter consists of two inductive coupled resonant circuits: parallel and

serial.
2 The frequencies of these circuits equal between to each other and @, =@, =® - is the resonant

frequency of all converter scheme.
3 The first resonant circuit — 1 is connected in parallel to the reactive power source (the inductance coil —

L,) with the harmonic current and voltage — U, (t) =U, sin(a)-t) (U, - is the amplitude, @ — is the

frequency, ¢ — is the time).

The calculation relationships for theoretical justification of the accepted schemes workability are based on
the physically “transparent” phenomenological statements and on the strict mathematical approach with the use
methods of the theory electrical circuit [11].

We start from the second serial active-reactive circuit. The state equation has the view [11]:

: 1 :
i| oL, ~—— |+ R, T, +io(ky L), =0 (M
2

where k, € [0, 1] — is the electromagnetic coupling level coefficient between inductances — L, and L, .
: . 1 : .
In the resonant regime with frequency — a):f the connection between the currents are being

G
installed the expression:

BicHuk XmeabHUYbko20 HayioHa1bHo20 yHigepcumemy, Tom 1, Ne2, 2023 (319) 29



Technical sciences ISSN 2307-5732

‘ol k., L L
J2 :_ZCO( 12R 1 2)-(]12 (2)
2

In the first parallel active-reactive circuit the next equations system can be written:
(ioL, +R)-J ), +iok, -\JLL,-J,=U,

1 (3)
= 'Jm
ioC,

G

where U, G is the voltage on the parallel branches of the considered circuit.
From expressions (2) and (3) the currents in the parallel branches — J;, and J|, can be found.
1
k122 '(le ) ) (a)Lz)
R,

le :Uc ’

ioL, +| R, + (4)
Jy, =Ug -iaC,.

Their sum determines the current — Jo, in the output conductors from the reactive power source to the

parallel resonant circuit [11].
Skipping the mathematical transformations [12], we receive that

1
Jop=Jy+Jp =Ug | i0C + 6))
' k- (oL)- (oL
ioL, +| R+~ (o) (L)
R,
Dependencies (4) and (5) we shall re-write in the format which is comfortable for the next analysis.
1

Jop =Up | i&C, +- ,
ioL, + R -(1+ K}, -0, 0, ) ©

L] UCI
.0, - - ,
L, oL +R-(1+k}-0 - 0,)

J, =ik, -

oL wL
where O, =—,0, =—=
R, R,

It is obvious from the physical considerations the “current resonance” realization in the parallel circuit
demands quite small of the active resistance and quite weak electromagnetic coupling with the serial circuit. These
facts determine the converter minimal influence on the reactive power source.

—are  — factors of the resonant circuits of the converter, correspondingly.

Neglecting summands [—ij 0 1 and klzz [J 1, we shall receive the next expressions from the formulas
WLy

(6):

J02 zUC (za)Cl +;],
' ioL,
1 (7)

L
J. ~-U. -K.-|=2.0..
2 ¢ "Bz L, o, oL,

1
In the resonant regime (with frequency @ = \/_ ) the expressions (7) accept the view:
11

Jy, =0,

L 1 ®)
J,~-U. K, - /—1~ —
2 G 12 L2 Qz a)Ll
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It follows from (8), the current in the output wires from the reactive power source will equal to zero and the
voltage on the parallel circuit branches will equal to the voltage on the terminals of this source, U ¢ = U,.

The ratio of the output active power and the input reactive power (the conversion coefficient) can be
written in the following way:

P, L
K=FZ=k122-[f°j~Qz. ©))
0 1

The got dependency is the main result of the accepted idealization. According to (9), if

L
klz2 (—Oj @, > 1, then not simply conversion but even the resonant amplifying the electrical power will have a
1

place.
For the numerical estimates, we transform the dependencies (6) with normalizing to the current amplitude

in the reactive power source inductance.
We receive that

2
g :ﬂ: & _ (1+k12'Q1'Q2)
2 g, UL NTIE ?
O +( LT Y Qz)
; (10)
klz ) /—0 00,
Jn _ i _ LILZ
2 - - .
J 2 2 2
o \/Ql +(1+k12 -0, Qz)
The calculated graphical dependencies for the converter experimental model with the considered electrical scheme
are represented on Fig. 2 — Fig. 4.

2

n
Jo2.2 Jo2.2
T T T T ] o T T T T
0.8H j 0.8} 5 !
0.6} | ] 0.6 _,JZ .:
04 Ji 04}/ — .n
. . Jo2 ’
0.21-~x 0 ! 0.2 , ;
0.0 i e S — 0.0 I e e LY
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Fig. 2. The graphical dependencies of the excited currents on the Q-factor of the parallel circuit under
Ly=Li=L,=148 pH
a) Qz = 5, k]z = 0.05; b) Qz = 10, k]z =0.05

o2 7% T |
I.DE : ,"ﬁn 2.0 _

1.5?. ; = 1.5 : - %2 ‘
1.05. A PR — 1.0 ;

0.5} . 0.5 = Joy——
OG0T oa 06 oF 2 O% = — k2

a) b)

Fig. 3. The dependencies of the excited currents on the electromagnetic coupling level under

Ly=L,=L,=148pHand k, =0.05,

a) 0, =50, 0, =10;b)Q, =50, Q, =5
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Fig. 4. The illustration of the electromagnetic processes characteristics in the converter optimal variant under Ly=L, =L, =

170 pH,

0,=12.5,k, =008 K=1.0

The conducted calculations showed the effectiveness of the converter of the reactive power into the active
one is determined by the following factors.

Increasing Q-factor of the parallel (the first) circuit allows decreasing its influence on the processes in the
source what is explained by grows of this circuit inductive inductance relatively to its active resistance (the
condition of the “current resonance”).

The current limit value in the output from the source under the fixed Q-factor value of the serial (the

. L
second) circuit is determined by the relationship: limJ{, =| =% |-k, - O,.

0> 1
The current amplitude in the load beginning from some Q-factor value of the parallel (the first) circuit does
. L
not depend on its value and in limit will be equal to lim J, =k N —
0" 2 12 \/ﬁ 0,
142

A balance saves between the grows of the output current and decreasing the current in the output of the
source demands quite small the electromagnetic coupling level between the circuits what is determined by fulfilling
the “current resonance” conditions in the parallel circuit.

Finishing to comment the got results, it should be marked that the effective work of the investigated device
means the maximum of the current and power in the load under the minimal influence on the inductance of the
reactive power source.

As the calculations showed the optimal regime of the suggested converter of the reactive power into active
one is the regime in which the circuits inductances are the same — Lo = L1 = L, = 14.8 pH, the Q-factors of the

resonant circuits are O, =100.0, O, =12.5 and the level of the electromagnetic coupling between the circuits is

k,, =0.08 If the working frequency equals to ~ 25kHz then the active resistance of the parallel circuit has to be

equaled to R; = 0.27 Om and the converter active load can equal to R; = 2.14 Om (it should be marked — low-
resistance load).

The current distortion and, correspondingly, the influence index on the source amounts 8,5% — but the
currents in the source and in the load are equaled to each other. And the input reactive power is transformed without
losses in the output active electrical power in the load.

The reactive power converter to the active one with the harmonic
voltage additional source (Fig. 1. b)

The corresponding conditions creation for the “current resonance” in the converter parallel circuit is
realized at the expense of introduction of the harmonic voltage additional source.

The solution of the formulated problem will be conducted identically to the previous accordingly to the
following assumptions.

The equivalent scheme of the converter consists of two inductively coupled resonant circuits: parallel and

serial.
The frequencies of these circuits equal to between each other and @, = ®, =@ — is the resonant

frequency of all converter scheme.
The first resonant circuit — 1 is connected in parallel to the reactive power source (the inductance coil —

L,) with the harmonic current and voltage — U, (l‘ ) =U, sin(a)-t ) (U, — is the amplitude, @ —is the
frequency, ¢ — is the time).
The additional harmonic voltage source — £ (t ) =F -sin(a)t ) is connected in the parallel circuit in

parallel to its capacitance.
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Identically to the previous the state equations taking into account the voltage additional source can be
written [11].

Ry J, +ioo(ky L ) =0;

ik, + R )y, +ioo(ky L L, )-J, ~ E=Uy; (11)
Jy =ioC U ;
L oL
where O, =—-,0, = ——2
R, R,
The currents in the converter scheme elements are found from the algebraic equations system (11).

are the () — factors of the converter circuits, correspondingly.

olk. - JLL
Jzz—la)( 2 \/i)'le;
R,
. Uy, +E ) 2
2 Rl-(iQ1+(l+k122'Ql'Q2)),
J,, =ioC, 'Uq'

The current in the output of the reactive power source is found summing the currents in the parallel circuit
branches taking into account the resonance:

[E+iUC‘ (1+k3-00 )j
Q1 12 1=22 |
R, '(iQ1 +(1+k122 -0, Qz))

As it follows from (13) in order to J, =0 it is necessary

j02:J11+J12: (13)

1
E=-iU. | —+k}-0, | 14
e | gt 04

Taking into account that U ¢ = U, and under condition (14) the current in the converter load will equal to

L _z
g=% k. e (15)
1

The conversion coefficient of the amplitude of the reactive power into active one is being found by the
known manner [12]:

K |12| Lo 2
== — |- . 1
|B)| L] klz Q29 ( 6)

2
0

L

where F) = — is the power of the reactive power source.

It is obvious that for the converter maximal effectiveness in the whole the additional voltage source
contribution in the “current resonance” realization in the parallel circuit has to be minimal value. For this, as it

follows from dependencies (14) and (16) it is necessary to create the quite high Q-factor — Q, [ 1 and the quite
weak electromagnetic coupling with the serial circuit under its small Q-factor. Formally, the latter requirements will

be determined by the inequality: &, -Q, ] 1. Under this, the dependence of the conversion power coefficient —

(16) demands increasing parameter — klzz -0,.

It is obvious from the practical considerations the main parameter in the effectiveness estimations of the
suggested device is the voltage minimum of the additional source. The first, the coefficient conversion value is not
so important because the formulated task consisted in the conversion of the reactive power into active one (but it

L
was not the power amplify). The second, the coefficient of conversion depends on the relation — (—0], what
1
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permits regulating its value. In this connection the choice of the parameter — k122D O, have to be oriented on the

dependence (14) in the first turn and already after this on dependence (16).

It is obviously the variations of the marked quantities and the correspondingly correct choice of the key
parameters of the suggested scheme will allow to determine the demanded voltage of the additional source and the
conversion coefficient of the reactive power into active one.

The numerical estimates which illustrate usage of the got dependencies and the qualitative analysis results
we shall fulfill for the converter experimental model. Let us start from the following initial

data: klzz[] 0, =0.1(k, =0,1,0, =10) the source reactive power inductance is L, =170pH, the parallel
circuit inductance is L, =17uH, the working frequency is @ =27zl 25000Hz. If L, =L, =170uH the
oL,

acceptable value of the load active resistance will be equaled to R, = =2.70m . Under the active resistance

2

oL
of the parallel circuit — R, =0.10m its Q-factor will be equaled to O, = — = 26.7.

|
Now the conversion coefficient from the formula (16) will equal to — K =1.0, the voltage of the

additional source from the formula (14) will equal to — |E | ~0.140 U ¢, What amounts to ~ 14% of the voltage of
the reactive power source.

The functional dependencies — K = K (Rz ’kl,z) are represented on Fig. 5.

K K

5 1 1.2}
' 1.0}
4t -
) 0.8
3l - ] 0.6 [
i 0.4} -

2f 0.2t
1L I I B e Rz’om 0,0L— . d klz

0.5 1.0 1.5 2.0 2.5 0.05 010 015 020 0.25 030 035

a) b)

Fig. 5. The conversion coefficient of the reactive power into active one in the converter experimental model a) the dependence

on the load resistance (k12 =0.1 ),

b) the dependence on the electromagnetic coupling level between the circuits ( R2 =2.50m )

From dependencies on Fig. 5 the conclusion follows about the possibility work of the reactive power
converter into active one as the electrical power amplifier. It is obvious from the graphic on Fig. 5 that under the

quite real level of the electromagnetic coupling between the circuits — k]2 =0.1 and the active load value —

R, <1.50m the conversion coefficient amounts — K > 1.

The presented estimates suggest that the proposed converter circuit, with an appropriate choice of its
parameters, makes it possible to obtain amplified active power in a low-resistance load at the output of the device
under study.

It should be noted that in the converter experimental model the necessary voltage of the additional foreign
source can be practically to install at expense variation of its amplitude-phase characteristics till receiving the zero
current in conductors from the output clips of the reactive power source.

Conclusions

The possible schemes of the resonant converter of reactive power into active one the common thing for
which is existence of two inductively coupled active-reactive circuits but different by the ways of the resonant
conditions creation are suggested.

For the scheme where the resonance excitation is fulfilled by the corresponding choice of its parameters the
conditions are determined the realization of which minimizes the suggested scheme influence on the processes in the
reactive power source under the current maximum in the converter load.

The calculations for the experimental model showed that under the corresponding choice of the element
base it is possible the real receiving the conversion coefficient ~ 1.0 under minimum influence on the current in the
reactive power source (till ~ 8,5 %).
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For the scheme with the additional source of the harmonic voltage it is shown that under corresponding
tuning the negative influence of the converter scheme on the reactive power source can be fully excluded.

The numerical estimates for the experimental model with the additional source of the harmonic voltage
showed its practical workability and the high effectiveness of the power conversion.
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