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Вплив викривлення струму навантаження  
на параметри елементів паралельного  

силового активного фільтру

Purpose. Defining the relationship between the parameters of the energy storage components of the three-phase 
parallel power active filter and the character of current which is compensated.

Methodology. The methodology includes formation of the equivalent circuit for active power filter with the 
analysis of the distribution of the currents as well as their components in the branches by the principle of compen-
sation. Analysis of time diagrams of the mode parameters by the character of the load current for the scheme which 
matches the equivalent circuit and was published in the previous papers. Moreover, the method involves the real-
ization of experiments in order to determine the influence of the values of capacitor voltage and inductance of the 
inductive components on compensation quality of the load current by the electric power network current and the 
analytical determination of the power distortion influence on the average value and the deviation of the capacitor 
voltage of the power active filter. It also involves the justification of the rate of change of load current as a critical 
parameter using the experimental results. Analytical determination of the rate of change of load current of the 
power active filter taking into account its dependence on the delay angle for thyristor converter considering active 
component and instantaneous value of load current. Analysis of the rate of change of load current in the power 
active filter with several current delay angles of the thyristor converter and comparison of it with the transient cur-
rent in the power active filter scheme using certain assumptions and taking  into account the presence of energy 
storage components.

Findings. It is proved that the parameters of the circuit and the modes of the power active filter essentially depend 
on the rate of change of load current within a considered time interval. The results are based on the analysis of time 
diagrams for the mode parameters of the power parallel active filter used in the circuit with thyristor converter as a 
load.

Originality. Influence of the rate of change of load current on the mode parameters of the power active filter, and 
accordingly, on the parameters of the power circuit components which should additionally be taken into account for 
calculations by known methods is substantiated.

Practical value. It is determination of the influence of the rate of change of load current on parameters of compo-
nents of the three-phase parallel power active power filter, which may be useful for their selection.

Keywords: rate of change of load current, pulse control, total harmonic distortion (THD), current delay angle, angle of 
overlap, power distortion
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Introduction. Determination of rational parameters 
of storage power active filter is an important milestone 
that defines the technical characteristics of the device 
and the cost of its manufacture and use during product 
lifecycle. The analysis of single-phase power active filter 
provided reactive power compensation in the node of 
electric power network was executed in [1].

It was noted that the exchange of the components of 
the power caused by modulation occurs between the ca-
pacitive energy storage in the circuit with pulsating DC 
voltage and the inductive energy storage as a part of the 
filter in the load circuits on the side of AC voltage. 

These high frequency components of voltage pulsa-
tions herewith take place in circuit between the capaci-
tive and inductive elements during commutation of the 
converter switches. 

These are the aspects which were laid in the criteria 
for selecting storage elements.

Analysis of the previous research. As a result of analy-
sis of the three-phase power active filter during work on 
linear load [2] by the time and spectral diagrams that 
reflect the distribution of power and energy which is cir-
culating in the electric power network between inductive 
and capacitive storages, facts indicated earlier were es-
tablished exclusive of the mode parameters which form 
the exchange process of energy between the capacitor 
and the electric power network.

It is indicated for a three-phase parallel power active 
filter that a significant part of the energy is distributed 
between the phases of the electric power network and 
transistor converter of the filter. 

A small part of the energy circulates between induc-
tive and capacitor storages thereby providing a control-
lability mode.

There are methods of selection of electrical param-
eters of the elements for the power active filter [3], which 
have been successfully used for the linear loads which 
create harmonic (monoharmonic) currents in the lines 
of the electric power network. 

As a result of a series of experimental research stud-
ies the insufficiency of these methodologies in the case 
of nonlinear loads, which create the polyharmonic cur-
rent of the electric power network (grid) was deter-
mined.

Problem statement. Quality indicators of electric en-
ergy in node of connecting of the power active filter de-
pend on the algorithm embedded in the control system 
and the parameters of energy storage elements of an ac-
tive filter.

Existing methods for calculating these parameters 
for the case of the monoharmonic currents are insuffi-
cient for rational selection of circuit parameters for the 
case of the polyharmonic currents especially with 
strongly variable character.

Objectives of the article include definition of rela-
tionships of parameters of power storage elements of a 
three-phase parallel active power filter given the nature 
of the current during its compensation.

Presentation of the main research and explanation of 
scientific results. Let us consider the modes of operation 
of the parallel three-phase power active filter (AF) in the 

circuit (Fig. 1) which contains a power supply (Grid) 
and a three-phase bridge thyristor converter with active 
inductive load on the side of direct current as a consum-
er (Load). 

The three-phase bridge thyristor converter is pre-
sented as a three-phase current source (ik.ld) at the equiv-
alent circuit (Fig. 1).

Fig. 1. Simplified equivalent circuit of the grid node with 
an active power filter

The voltage of the grid in phases (k = A, B, C) gener-
ally consists of the main harmonic .

f
k gru , which varies 

with a period T, and higher harmonics .
h
k gru  

. . .
f h

k gr k gr k gru u u= + .

In the same way, the main harmonic .
f

k gri  and higher 
harmonics .

h
k gri  constitute the current of the grid

. . .
f h

k gr k gr k gri i i= + .

The voltage of the grid under the scheme (Fig. 1) acts 
on the load and on the active power filter herewith the 
load current .k ldi  also generally contains components of 
the main harmonic .

f
k ldi  and higher harmonics .

h
k ldi  

. . .
f h

k ld k ld k ldi i i= + .

Thus, let us present the main current harmonic as two 
components: the first one matches the active power . .

f
k ld pi

 , and the second one matches the reactive power . .
f

k ld qi
 .For analyzing the mode we should accept the as-

sumption that the voltage does not contain the higher 
harmonics ( . 0h

k gru = ) in its composition. With this in 
mind the grid is a source of sinusoidal voltage with infi-
nitely small internal resistance

. . .f
k gr k gru u=

The current of the power active filter is determined 
by its destination – it is minimization (cut-off) of the 
higher harmonics of load current .

h
k ldi  and the main har-

monic component which corresponds to the reactive 
power . .

f
k ld qi  [4]. Also it is necessary to keep in mind that 

the process of formation of active filter current .k afi   
during valve device commutation by performing relay 
regulation of the current or pulse width modulation is 
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accompanied by appearance of the appropriate compo-
nent of the current .

mod
k afi . So, the current equation of the 

power active filter can be written as

. . . . . .f h mod
k af k ld q k ld k afi i i i= − − +

The components of this current cause the appear-
ance of the voltage on the inductive elements of the 
power active filter which is conditioned by reactive pow-
er . .

f
k L qu , higher harmonics of load current .

h
k Lu  and 

modulating component of current

. . . . . ,f h mod
k L k L q k L k Lu u u u= − − +

and (adding to load current) these components deter-
mine the grid current 

. . .

. . . . . .

. . . . . ,

k gr k ld k af
f h f h mod

k ld k ld k ld q k ld k af
f mod f h

k ld p k af k gr k gr

i i i

i i i i i

i i i i

= + =

= + − − + =

= + = +

that is with full compensation of reactive component of 
load current for the main harmonic and reduction of 
higher harmonics to zero, the grid current will have the 
main harmonic only that corresponds to the active pow-
er of load and higher harmonics caused by valve device 
commutation of the power active filter (Fig. 2). 

Fig. 2. Time diagrams of filter-compensating device in 
the system with a thyristor converter

The series of experimental research studies were ex-
ecuted for determination of the influence of the storage 
element parameters on the process of current formation 
of the power active filter.

Experiments were carried out for the effective value 
of grid voltage Ugr.rms = 220 V and calculating current of 
thyristor converter at an angle of 45˚Irat = 120 A, while 
the inductance of the input reactors L = 0.0054 H; the 
capacitance of the capacitor C = 20 mF; the volume of 
the capacitor Uc = 2 kV; the mean value of switching fre-
quency fmod.a = 5 kHz, determined according to the me- 
thodology [3]. 

Time diagrams for the first experiment are shown in 
Fig. 2. Experimental results (Table 1) were obtained by 
varying the values of the inductor and capacitor voltage.

As can be seen from Table 1 there is an ability to 
achieve total harmonic distortion THD for current that 
does not exceed 10 % in the case of the first and third ex- 
periments.

In the latter case, the inductance value decreases 
and this fact significantly affects the weight and dimen-
sions performance. In addition, the voltage in the DC 
circuit decreases as well. It reduces the requirements 
for insulation properties of capacitors and transistors 
of the power converter. In the case of the last one this 
reduces its cost significantly.

Table 1
Element parameters and mode parameters of an active 

power filter

fmod.a,
kHZ

Uc,
kV

C,
mF

L,
mH

THD,
%

Igr.rms,
A

Exp 1 10 2 20 5.4 5.69 92.07
Exp 2 5 1 20 5.4 22.83 116.2
Exp 3 10 1 20 2.7 9.5 95.95

Analysis of the diagrams in Fig. 3 shows the follow-
ing. The quality of selection of rational element param-
eters of the power active filter stands out clearly in the 
conditions of the current load in case if it is close to rect-
angular shape with steep fronts of growth and decline, 
and high value of the rate of change of load current 
(Fig. 3, a and Fig. 4, a). Deflection of filter current is 
possible (Fig. 3, a) from the set point, which leads to 
harmonic distortion of grid current and increase in its 
effective value (Figs. 4, b, c) under the same conditions 
of control system configuration for the power active fil-
ter. It depends on the electrical parameters of the energy 
storage elements. 

As opposed to the full compensation mode (Fig. 3, e) 
the existing distortions lead to constant changing of the 
mean value of the capacitor voltage per the period of the 
voltage pulsation (Figs. 3, c, d). This corresponds to the 
accumulation of electrical energy and the active compo-
nent of the compensator current (Fig. 4, d). 

As seen from the results of the experiments, it is pos-
sible to obtain close by the value indicators of the param-
eters of grid current with various combinations of induc-



80 	 ISSN 2071-2227, Науковий вісник НГУ, 2017, № 5

Е Л Е К Т Р О Т Е Х Н І Ч Н І  К О М П Л Е К С И  Т А  С И С Т Е М И

tance, capacitance and capacitor voltage: harmonic dis-
tortion factor, effective value of the main harmonic. 

Thus known methodology [3] which was used during 
the previous calculation gives qualitative results of the 
calculation, provided that there are monoharmonic load 
currents and it requires clarification in case of polyhar-
monic currents.

In [5] they propose to take into account the distortion 
power Tc (decreasing of which is provided by device) in 
order to refine the calculation of capacitor capacity. 

As a result, taking into account losses in the circuits 
of the converter of the power active filter PA, the expres-
sion to determine the capacity of the capacitor with the 
certain mean value UC and deviation of the capacitor 
voltage CUD  was obtained by the authors.

6

02
2

( )
.

( )

T

c A

C C C

T P dt
C

U U U

+
=

D D +
∫

Fig. 3. Time diagram of mode parameters of the power 
active filter: 
a ‒ phase load current, phase compensator current; b ‒ 
phase load current, phase grid current; c ‒ capacitor voltage 
for the second experiment; d ‒ capacitor voltage for the third 
experiment; e ‒ capacitor voltage for the first experiment 

Fig. 4. Spectral current diagrams:
a ‒ of load; b ‒ of grid for the first experiment; c ‒ of grid 
for the second experiment; d ‒ of grid for the third experi-
ment

Power distortion [6], which causes the change of 
voltage on the capacitor

	 1. . ,c ld I ldT S THD= ⋅ 	 (1)

where S1.ld is full power of the first harmonic of nonlin-
ear load;THDI.ld is the parameter the total harmonic 
distortion of load current.

Considering that the distortion power Tc is compen-
sated by current of the active power filter, the energy on 
the interval 6 1 (6 )T ω= , which is returned from capac-
itor C by changing the voltage CUD  should not be less 
than the energy caused by distortion power in this  
period.
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The changing of the energy on the capacitor is caused 
by voltage fluctuation from the maximum UC.max to min-
imum UC.min value

 
	 ( )2 2

2 .max .min ,C C C
CW U UD = − 	 (2)

introducing similarly [1] parameter of voltage change in 
relation to the mean value

.max .min
.0 ;

2
C C

C
U U

U
+

=

.max .min .max .min

.0 .0 .0

( )
1 1 ,

2
C C C C

C
C C C

U U U U
k

U U U
−

= = − = −

and change of energy

2
.02 .C C CW CU kD =

They determine the capacitance of the capacitive 
storage by equating (1) with (2) and taking into account 
the frequency of main harmonic pulsations of capacitor 
voltage 

21. . 1. .
.0 2

.0

6 3
2 .ld I ld ld I ld

C C
C C

S THD S THD
CU k C

T U k T
= ⇒ =

Assuming that the voltage deviation is not greater 
than 10 % mean value, the capacitance of capacitor is

1 . 1 .
2 2

.0 .0

3
30 .

0.1
I ld I ld

C C

S THD S THD
C

U T U T
= =

It should be noted that the distortion power is an in-
tegral indicator and it cannot accordingly reflect the 
character of the distortion. It is the most important for 
quality assurance of the distortion elimination.

Let us consider the formation of current in power 
circuit (Fig. 1). The voltage drop on the inductive ele-
ment Lk of the power active filter caused by the voltage 
of grid and the voltage of transistor converter, which in 
turn has a relationship to the voltage on the capacitor 
through switching function for the corresponding phase 
( )kψ  [7]

.
. . . ,k af

k k gr k tc k gr k C

di
L u u u u

dt
ψ= − = −

while three transistors work at the same time in the 
scheme and the condition is fulfilled in the scheme 
without neutral conductor

. . . 0 .A af B af C afi i i+ + =

Thereby the voltage on the capacitor .0CU  together 
with inductance and voltage of grid defines not only en-
ergy reserve of the capacitor but the maximum rate of 
change of current

. . . .k af k gr k tc C

a

di u u

dt L

ψ+
=

Considering conditions accepted in the study the 
current which should be compensated has the signal 
edges with high rate of change (~ 150 kА/sec – Fig. 3). 
The signal edge is caused by switching processes in grid 
circuits of the thyristor converter and is determined by 
the angle of overlap [8], which determines the appropri-
ate rise time of current.

.

.

2
( , ) arccos cos

3

21 arccos cos ,
3

d eq
d

k m

d eq
sw

k m

I L
I

U

I L
t

U

ω
γ α α α

ω
α α

ω

 
 = − − ⇒
 
 

  
  ⇒ = − −

    

where α is the current delay angle of the thyristor con-
verter; Id is the mean value of load current; Leq is the 
equivalent inductance of grid circuit of the thyristor 
converter; ω is angular frequency of grid voltage; Um is 
the amplitude of the grid voltage. The time of commuta-
tion in this case (Fig. 3, а) tsw = t1 – t0 . Taking the as-
sumption that the load current of the thyristor converter 
after commutation is constant Id = const, the rate of 
change of current within the interval of commutation is

	

0

.

1 0

1

.

0

2
arccos cos .

3

k ld d

t

d eq
d

k m

di I
dt t t

I L
I

U

ω
ω α α

−

−
= =

−

  
  = − −

     	

(3)

Therefore, the desirable phase current of the power 
active filter, given the form of desirable grid current can 
be determined by the active component ik.ld. pof load 
current [9] and full load current

* .
. . . . . .

.

2 sin( ) ,k ld
k af k ld p k ld k u k ld

k ld

P
i i i t i

U
ω ψ= − = + −

where Pk.ld is the active power of phase load;Uk.ld is the 
effective value of phase voltage of load; .k uψ  is the phase 
shift of phase voltage.

The rate of change of current of the active power fil-
ter is

	

*
. . .

.
.

2 cos( ) .k af k ld k ld
k u

k ld

di P di
t

dt dtU
ω ω ψ= + − 	 (4)

The mean value of load power (active power) for 
phase of grid of the three-phase bridge thyristor con-
verter [8] is

	
.

.
6

cos .
3 2
ld k ld d

k ld
P U I

P α
π

= = 	 (5)

Taking the assumption that the phase shift of phase 
voltage . 0k uψ = , the rate of change of current of the ac-
tive power filter within the interval of commutation of 
valves (α) taking into account expressions (3‒5) is
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*
. 2

1

.

3( ) cos

2
arccos cos .

6

k af
d

d eq
d

k ld

di
I

dt

I L
I

U

α ω α
π

ω
ω α α

−

= +

  
  + − −

    
	 (6)

In this case as described previously (Fig. 3) the num-
ber of the switchings per one period of grid voltage is six. 
If we consider the interval of commutation of valves for 
the thyristor converter (t0–t1) (Fig. 3, b) then the rate of 
change of current of phase with the valve that is being 
closed differs by the sign from the rate of change of cur-
rent of phase with the valve that is being opened, re-
maining the same in value. In this time interval the cur-

rent in the third phase varies slightly (Fig. 2) and is ac-
cepted as constant. Let us consider the relationship of 
mode parameters for phases A and B under the condi-
tions that current delay angles are acted in accordance 
with Table 2, taking the assumption that the amplitude 
of grid voltage of phase A is

. . .
12 .
3m A A ld m ABU U U= =

Using the initial data in which the experiments were 
carried out: Leq = 0.0036  H; Pld = 14  kWt; UAB.RMS = 
= 220 V; Id = 150 A, Lk = 0.0054 H, La = Leq + Lk let us 
define numerical values of expressions in Table 2 and 
summarize them to Table 3.

Table 2
The rate of change of current and interphase voltage depending on the current delay angle of the thyristor converter

№ α
*

. ( )A afdi

dt
α . ( )AB grU α

1 0
1

.

23 3 arccos 1
4 3

d eq
d d

m A

I L
I I

U

ω
ω ω

π

−
  
  + −

    
0

2
3
π

1

.

21arccos
2 33

d eq
d

m A

I L
I

U

ω πω

−
  
  − −

    
. .

3 3
2 2m A m ABU U=

3
2
π

1

.

23 arccos
4 23

d eq
d d

m A

I L
I I

U

ω πω ω
π

−
  
  + − −

    
. .3 m A m ABU U=

4 5
6
π

1

.

23 3 5arccos
2 63

d eq
d d

m A

I L
I I

U

ω πω ω
π

−
  
  + − − −

    
. .

3 1
2 2m A m ABU U=

Table 3
The results of numerical calculation of mode parameters for the active power filter

№ α, 
rad

*
. ( )A afdi

dt
α , А/s . ( )AB grU α , V

*
.2 ( )k af

A

di
L

dt
α , V

*
.

. ( ) 2 ( )k af
AB gr A

di
U L

dt
α α+ , V

1 0 62030 0 669.92 669.92

2
3
π 72100 466.68 778.68 1245.36

3
2
π 69200 538.89 747.36 1286.25

4 5
6
π 57420 269.44 620.14 889.58
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Thus, in this case the capacitor voltage should be 
calculated for the current delay angle 

2
πα =  

 
by expres-

sion

.

1

.

3 sin
2

232 arccos .
4 23

C m A

d eq
A d d

m A

U U

I L
L I I

U

π

ω πω ω
π

−

 
≥ + 

 
      + + − −       

Assuming the necessity of forming the line current 
using the active power filter with the given rate of change 

.
ref
k afdi

dt
, let us consider the process of changing the cur-

rent of scheme (Fig. 1) in the equivalent circuit (I), tak-
ing the assumption that two valves of the transistor con-
verter are turned on and the capacitor is fully put into 
circuit. 

In general, the transient component of circuit cur-
rent is

   

( ) ( )(
( ))

* 2 2
. 0 0 0

0

1 sin

cos ,

t
A afi e I CU CU t

I t

β β β ω ω
ω

ω ω

−= − + + −

−
	
(7)

where 2 2
0 0

1;  ; ;
2

fr

L L C
β ω ω ω β

Σ Σ

= = = −  rf is the 

active resistance of circuit; 2 kL LΣ =  is the total induc-
tance of circuit; C is capacitance of the capacitor. Thus 
there are initial conditions (Fig. 3, a) for the point t0- ,  

0
0 0c t t

u U
=

= ≠  current 
0

. 0 0a af t t
i I

=
= = . 

The time graph of the transition current is shown in 
Fig. 5 for the previously mentioned parameters of cir-
cuit. The limits of deviations of current (±HB) of the 
setpoint caused by the configuration of control system 
and, in the this case, constitute 0.1 ratHB I= . Let us de-
termine the time t1 (Fig. 5) which corresponds to inter-
section of the instantaneous current .

ref
A afi   and line 

.
ref
A afi HB−  (Fig. 5). According to formula (4) for t = t0,

( ) ( ) ( )( )

0

0

*
.

2 2
0 0 0 0 0 0cos sin .

A af t

t t

di
e

dt

I CU CU t I t

ββ

β β ω ω ω ω

−

=

= ×

× + + +
	
(8)

Assuming that the transient begins at the t0 = 0, and 
given the fact that the rate of change of current of the 
filter should be equal to the rate of change of set current 

*
. .

0

,
ref

A af A af

t

di di

dt dt
=

=

equating the right sides of formulas (3) and (5) we will 
obtain the expression

( )2 2 2
0 0 0

1

.

3 cos

2
arccos cos ,

6

d

d eq
d

k ld

I CU CU I

I L
I

U

β β β ω ω α
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that connects circuit and mode parameters of the active 
filter with circuit and mode parameters  of load current.

Fig. 5. Time dependence of transient current and deter-
mination of its deviations from the set value on the 
HB value 

The point of intersection of the instantaneous cur-
rent with line .

ref
A afi HB−  (Fig. 5) is determined by the 
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The solution of this equation finds the time t1 during 
which the circuit can provide the level of deviation not 
more than 10 % of the set current of active power filter. 
So the relationship is determined for parameters of ca-
pacitance (C), inductance (Lk) and voltage of the ca-
pacitor (Uc0) of commutating current of thyristor load 
transducer and the width of the hysteresis loop (HB) of 
the relay current regulator. 

In evaluating the rate of change of current and the 
time of its implementation it is necessary to consider (in 
addition to the above parameters) the influence of the 
commutation process associated with increasing of 
switching frequency.

The conductivity of the main circuit increases 
with increasing transistor switching frequency. It 
causes increase in the loss of voltage and power. As a 
result, the overload capacity of element by the load 
current will be decreased, for example, as shown in 
Fig. 6 [10].
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Fig. 6. The dependence of the collector current of the 
transistor switch IRG4PC50FD on the commutation 
frequency

There should be noted essential influence of current 
modulation of the transistor converter of the power ac-
tive filter on the values of total harmonic distortion for 
voltage at the point of connection, taking into account 
inductive resistance of line as shown in [1].

Conclusions and recommendations for further re-
search. By the experimental research it was determined 
that the applying of known methods for calculating the 
parameters of the power circuit active filter in case of 
compensation of load currents with considerable distor-
tion of shape, including grid current of the three-phase 
bridge thyristor converter is insufficient.

Considering the procedure for calculating capacity 
of the capacitor in DC circuits of the active power filter 
there was noticed insufficiency of consideration of pow-
er distortion because it is an integral factor and actually 
summarizes current distortion not reflecting their char-
acter.

Using the active power filter for loads with sharply 
variable character of current without energy storage, as 
stated in some works, is not possible in the absence of 
supply of energy which is necessary to compensate the 
differential load current that is provided  by the capaci-
tor with corresponding parameters.

The relationship between mode parameter of the 
three-phase bridge thyristor converter as a load and 
mode and scheme parameters of the active power filter 
was defined analytically from the standpoint of forming 
the set value of differential current of active power filter.

Subsequent studies will be performed in the direc-
tion of solving equations presented in this paper, com-
paring the known parameters of load mode of grid with 
the values of parameters of the power active filter: in-
ductance, capacitance, voltage on capacitor.
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Мета. Визначення зв’язку параметрів накопи-
чувальних елементів трифазного паралельного си-
лового активного фільтру з характером струму, що 
підлягає компенсації.

Методика. Включає складання схеми заміщення 
силового активного фільтру з аналізом розподілу 
струмів у гілках та їх складових за принципом ком-
пенсації. Аналіз часових діаграм параметрів режи-
му схеми, що відповідає схемі заміщення та дослі-
джена в раніше опублікованих роботах, за характе-
ром струму навантаження. Проведення експери-
ментів для виявлення впливу значення напруги 
конденсатора й величини індуктивності на якість 
компенсації струму навантаження за струмом ме-
режі. Аналітичне визначення впливу потужності 
спотворення на середнє значення й відхилення на-
пруги конденсатора силового активного фільтру. 
Обґрунтування, на підставі результатів експери-
ментів, в якості критичного параметру диференціа-
лу струму навантаження. Аналітичне визначення 
диференціалу струму силового активного фільтру з 
урахуванням активної складової струму й миттєво-
го струму навантаження – тиристорного перетво-
рювача, у залежності від кута керування останнім. 
Аналіз диференціалу струму силового активного 
фільтру для декількох кутів керування тиристор-
ним перетворювачем навантаження та порівняння 
його, за певних припущень, з перехідним струмом у 
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схемі силового активного фільтру, що може бути 
забезпечений накопичувальними елементами 
фільтру.

Результати. На підставі аналізу часових діаграм 
параметрів режиму силового паралельного актив-
ного фільтру, застосовуваного у схемі навантажен-
ня з тиристорним перетворювачем, доведено, що 
параметри схеми й режиму силового активного 
фільтру істотно залежать від швидкості зміни стру-
му у часі.

Наукова новизна. Обґрунтовано вплив швидко-
сті зміни струму навантаження на режимні параме-
три силового активного фільтру та, відповідно, на 
параметри елементів силової схеми останнього, що 
необхідно додатково враховувати при їх розрахун-
ках за відомими методиками.

Практична значимість. Полягає у визначенні 
впливу швидкості зміни струму навантаження на 
параметри елементів силової частини трифазного 
паралельного силового активного фільтру, що мо- 
же бути використано при їх виборі.

Ключові слова: диференціал струму, імпульсне 
управління, коефіцієнт загальних нелінійних спотво-
рень, кут управління, кут комутації, потужність 
спотворення

Цель. Определение связи параметров накопи-
тельных элементов трехфазного параллельного си-
лового активного фильтра с характером тока, под-
лежащего компенсации.

Методика. Включает составление схемы заме-
щения силового активного фильтра с анализом 
распределения токов в ветвях и их составляющих 
по принципу компенсации. Анализ временных ди-
аграмм параметров режима схемы, соответствую-
щей схеме замещения и исследованной в ранее 
опубликованных работах, по характеру тока на-
грузки. Проведение экспериментов для выявления 
влияния значения напряжения конденсатора и ве-
личины индуктивности на качество компенсации 
тока нагрузки по току сети. Аналитическое опреде-
ление влияния мощности искажения на среднее 

значение и отклонение напряжения конденсато-
ра силового активного фильтра. Обоснование, на 
основании результатов экспериментов, в каче-
стве критического параметра дифференциала 
тока нагрузки. Аналитическое определение диф-
ференциала тока силового активного фильтра с 
учетом активной составляющей тока и мгновен-
ного тока нагрузки ‒ тиристорного преобразова-
теля, в зависимости от угла управления послед-
ним. Анализ дифференциала тока силового ак-
тивного фильтра для нескольких углов управле-
ния тиристорным преобразователем нагрузки и 
сравнение его, при определенных допущениях, с 
переходным током в схеме силового активного 
фильтра, который может быть обеспечен нако-
пительными элементами фильтра.

Результаты. На основании анализа временных 
диаграмм параметров режима силового параллель-
ного активного фильтра, используемого в схеме на-
грузки с тиристорным преобразователем, доказа-
но, что параметры схемы и режима силового актив-
ного фильтра существенно зависят от скорости из-
менения тока во времени.

Научная новизна. Обосновано влияние скорости 
изменения тока нагрузки на режимные параметры 
трехфазного параллельного силового активного 
фильтра и, соответственно, на параметры элемен-
тов силовой схемы последнего, что необходимо до-
полнительно учитывать при их расчетах по извест-
ным методикам.

Практическая значимость. Заключается в опре-
делении влияния скорости изменения тока нагруз-
ки на параметры элементов силовой части трехфаз-
ного параллельного силового активного фильтра, 
что может быть использовано при их выборе.

Ключевые слова: дифференциал тока, импульсное 
управление, коэффициент суммарных нелинейных ис-
кажений, угол управления, угол коммутации, мощ-
ность искажения
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