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Abstract—Wireless power transmission devices are
growing in acceptance and usefulness. This paper
will discuss, examine, and contrast various
compensation topologies for the transfer of
inductive power. The classification of topology is
changed. The difficulties of the five primary
topological needs, standards, safety, and the
physical underpinnings of compensatory labour are
given considerable emphasis. The IPT is found to
favour topologies with series main compensating
over the four conventional systems for charging
devices.

If the output voltage is low, the series-parallel
method is preferable since it allows for the smallest
possible size of the secondary side coil. The
resonance load and the magnetic coupling
coefficient frequency have no effect on the
series-series solution. The comparative results are
given in tables, graphs, and dependencies for ease of
display and  understanding utilizingmatlab
programming and matlabsimlink.

Each application has its own set of core
topologies. The main advantage of this research is
that the results may be used as a "one-stop"
information source and a selection guide for
compensating topologies in terms of devices and
power level. The literature study and current market
developments for wireless power transmission
devices highlight the main potential directions for
evolving topologies.

Index Terms—WPT, IPT, compensation topology,
requirement, Classification

I. INTRODUCTION

The governments of several nations promote
research into alternative energy sources and electric
vehicles as a plan for future technological

advancement. Therefore, the well-known benefits
of wireless communication over connectors for
power transfer and information transmission

between devices are also being actively developed.

The capacitive and inductive methods of Wireless
Power Transfer (WPT) have the most useful
applications. The simplicity of setup, convenience
of use, great efficiency at close range, and assurance
of safety are further benefits of magnetic inductive
coupling.

Consequently, industrial and  mass-market
distribution An inductive approach and an inductive
method with resonance as its type have proven
successful, particularly in the high-power
applications.

The high-frequency inverter is where the grid's
electricity is transformed into alternating current
through the primary rectifier. The energy is
transferred from the primary side of the device to the
other side (secondary side) through a primary
resonant circuit Cp-Lp with magnetically coupled
coils. After being rectified, filtered, and sent to the
load (RL), the resultant current.

A near-eld Electromagnetic Field (EMF) is
employed in the WPT using electromagnetic
induction. According to Ampre's law and Faraday's
law, the alternating high-frequency electric current
passing through the primary winding induces an
alternating magnetic field that operates on the
secondary winding. This phenomenon is known as
electrodynamic induction. The interaction needs to
be sufficiently close to attain high efficiency. The
majority of the magnetic field does not reach the
secondary winding when the secondary winding is
separated from the primary, and as a result of the
losses, the inductive coupling loses effectiveness.

As compared to IPT with the resonance, systems
with merely inductive coupling are substantially less
efficient. the leaking of the low and is made worse
by the transformer's wide air gap.

Leading to a greater leakage inductance than with
conventional transformers as a result. In general, the
effectiveness of IPT without pay does not surpass
50%.

Reactive power on the primary and secondary
sides, along with additional compensating
capacitors, is needed to make up for the leakage
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inductance.

The efficiency of the delivered power reduces
more quickly as the distance between the coils
grows as a result.

In a later section of this paper, the IPT with
compensating circuits (also known as an inductive
power transfer system with resonance) will be
explained.

To guide the flow and increase coupling
efficiency, the conductors are coiled on the
magnetic conductive material. N1, N2 are the
primary and secondary sides' respective turn counts;
I1, V1, 2, V2 are the primary and secondary sides'
current and voltage; Ci;, C, are compensating
resonant capacitors; and R are the load resistance
and magnetic flux.

Il. CLASSIFICATION OF DIFFERENT
TOPOLOGIES

A topology with at least one resonant element on
one side can be thought of as the compensation for
an inductive energy transfer.

1. Location
e  One sided
» SimpleS &P
e  Multi sided
» Modified

» Complicated
e Double sided
> SP
» SS
> PS
> PP
2. Number of Resonant Elements :
» One or more

According to the position, the topologies are
proposed to be classified. One, two, or more
resonant elements may be present on each side.
These could be inductors and capacitors. When
using several coils, the compensating element or
elements may be placed close to each coil, either
exclusively on the transmitting or receiving side, or
even on both.

Il. ANALYSIS OF 4 BASIC
COMPENSATION TOPOLOGIES
As illustrated in the figure, there are 4 main
compensatory  topologies on  which  most

semiconductor solutions are based: Serial-Serial
(SS), Serial-Parallel (SP), Parallel-Serial (PS), and
Parallel-Parallel (PP) are the four types of parallel
processing.

WPT research was done a very long time ago, but
more recently, since the 1990s has been dedicated to
IPT systems with compensation.

Electric car and mobile phone markets were just
getting started at the time. Initially, several formulae
were without taking specific process parameters into
account, is used to calculate the principal
compensating capacityand specifications. Some
designs compute primary capacitance by just
correcting for primary self-inductance. If the
reactive impedance is minimal in relation to the
primary self-inductance, this is acceptable.
Furthermore,  bifurcation-free  functioning is
commonly expected.

Initially, only solely inductive WPT systems for
charging electric vehicles were studied.

A well-known study at the Massachusetts Institute
of Technology (MIT) in 2007 provided a significant
impetus to the development of WPT with
compensation. The MIT study team discovered that
when gearbox coils act in resonance, the efficiency
and transfer distance can increase
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FIG 1: DIFFERENT TOPOLOGIES

Page No; 1802



Journal of Engineering and Technology Management 72 (2024)

IV (A)ANALYSIS OF BASIC TOPOLOGIES

The  characteristics of the  fundamental
compensation topologies must be carefully taken
into account in order to be understood. The
fundamental equations and the comparison's
outcomes are displayed in the equations..

According to a detailed assessment of the
fundamental compensation topologies offered, the
choice of the L and C values of the resonant circle is
mostly determined by the primary or secondary
topology, the quality factor, and the magnitude of
the magnetic coupling coefficient. By comparing the
SS and SP parameters, it is clear that topology
selection has a considerable impact on primary
capacity selection.

According to Kirchhoff's voltage law, the
mathematical equation of the SP model and the SS
model can be established as equation.

us = lel _]WMIZ (1)
0 =jwml _I,

Where Z; represents the transmitting circuit's
impedance and Z; represents the receiving circuit's
impedance,

Z=w’M Z2 1S the reflected impedance, The mutual
inductance of the transmitting and receiving coils is
denoted by M.Take SP model as a example to
analyze, the impedances in equation (1) can be
obtained as equation (2)

Zi=gs T joLy +ij1
. 1 1
Z, =joL, + o, + R (2

Most designers used the inductances L1=L2=L,
compensatory capacitances C1=C2=C, and the
angular frequency of the driving source is ®0 =1/
LC .while designing the magnetically coupled
resonant WPT system. The transmitting circuit and
receiving circuit are not in the resonant situation
because the magnetically linked resonant WPT
system is not in the magnetically coupled resonant
situation.

In other words, rather than just choosing L1=L2=L
and C1=C2=C, another approach should be
employed to design the inductance or compensatory

capacitances to produce the WPT system in a
magnetically coupled resonant scenario.

Based on the preceding analysis, a solution to this
problem is offered, and the processing mechanism is
as follows: (1) the structures and parameters of the
transmitting and receiving coils are identical, which
means L1 =L.= L; (2) the compensating capacitance
of the receiving coil C; is fixed, while that of the
transmitting coil C: is adjustable; (3) the angular
frequency of the system can be determined to ensure
the resonant of the receiving circuit; and (4) the
compensating capacitance C; can be determined
based on the resonant angular frequency. Following
the following steps, it is possible to assure that the
WPT system distributes power wirelessly in a
magnetically linked resonant condition.

The compensating capacitance Cican be obtained as
formula,
C3RE

— 3
R -1 o

Clzl/a)%:

So as L1=L,=L and the compensating capacitance of
receiving coil Czis fixed, and the angular frequency
ofdriving source is

@y = /(c;Rf — L)/(LCFRE) (4) ,and
the
compensating capacitance of transmitting coil is
_ 1, _ _CiRE
€ = /a% T GRP-L (5)

, the WPT system is magnetically coupled resonant,
and the transfer power and efficiency is deduced as
equation

2
o (1 + of CZRE)
Pour = U52 >

(6)

2
%o
R

(Rs + == (1+ af CIRD))?
2
“om? 2 22
— — (1+o5 C3R1)
Nerr = U52 RLz (7)

“o M2 2 22
RS + T(1+wo CZ RL)

The same analysis procedure is used for the SS
model and since C1=C2 is used as the compensatory
capacitance, the transfer power and efficiency are
determined.

“’(Z)MZ
= U} —L— (8)

Do M2
Rec + 0 M4N2
(Rs+—¢, )

Pout
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ngZ
R
Neff = ———5— 9)

@Dy v2
Ry + e
L

Z1 and Z2 have the following specific numerical
values in equation for the PS model,
zy=jolq

1 .
Z2 - RL +]a)—Cz +]a)L2

(10)
And in equation, Z1 and Z2's precise numerical
values for the PP model are as follows

Z1-jolLq

Ry

A R —
271+ a?C2R?

+ jolL,
2
hi (11)
1+ w?CZR?
The transfer power and efficiency for PS model and
PP model are derived as equation using the same
analysis method as with SP model previously, which
attempts to make the transmitting circuit and
receiving circuit be pure resistive

— jol;

oM?
Poue = UE%
woL2+( 321\,:’ )2

“om?

Nerr = e (13)

2 0M=4~2
a)OL2+( R], )

(12)

?
0

M? 2
, R, (+a§CERD)
Poye = Us .

o 2+ (M (1 0f

(14)

?
0

M? 2 252
R, (1120 C2RL)

Nerr (15)

2
@
2 oM?2 2

As Table | determines the compensating
capacitances for transmitting coils and resonant
angular frequency, Table Il displays the reflected
impedance Zr, impedance ZS, transfer power, and
efficiency for each model.

Tabel-1 compensating capacitances for transmitting
and resonant frequency for four modules

Modu | C;- compensating wo— Angular
les capacitances frequency
SS C> 1

LC,
SP
C, <1 R
LC, RiC?
N L
—L + C,R?
PS C#13 1
M4 R
CZ13 + = LC,
P CFL 1 1
C,L5 LS M_Z(C R T p2r2
2 - R% + R% 2 LCZ RL CZ

Tabel-2 Reflected Impedance, Transfer Power and
Efficiency

Modu | Reflect | Impedanc | Transfe | Transfer
les ed e r Power | Efficien
Impeda cy
nce
SS | M2q; Rs 2 4 Zr
o U2
R, (ZsH Zg+ Zy
SP | g M? R , 4 Zp
(1 Us
R, (ZsH Zs+ Zy
+ Wi CE
2
PS | M2, 1 |z ZZ ZR |
R, IC, (Zs 4 /2% + Z}

IV (BYMODIFICATION AND
COMBINATION OF COMPENSATION
TOPOLOGIES

They may consist of additional inductances in series
or parallel, or combinations of 2 or more capacitors
on one side. There are additional
capacitance&inductance (C and L) pairings for
parallel connections.
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Across their entire coupling and loading range, the
hybrid topologies (LCL-LCL and LCC-LCC)
maintain high efficiency. However, hybrid
topologies may result in significantly higher copper
loss than SS topologies under rated power,
particularly when transmitting high power, due to
the additional inductances and capacitances as well
as associated stray resistances. Compared to SS
topologies, hybrid topologies have more control
complexity and cost. Despite this, when combined
with a voltage source inverter on the primary side,
the secondary side current source behaviours of the
LCL-LCL and LCC-LCC topologies make them
appropriate forbattery-charging applications. A
capacitor and an inductor have opposite-phase
equivalent impedances. The t circuit in hybrid
circuits for large electric bicycle charging can be
built with either the LCL or CLC architecture.

The RMS output current of the double-sided LCC
compensation architecture is constant once the input
voltage is fixed. It is possible to achieve Zero
Current Switching (ZCS) by fine-tuning the LCC
compensation. In order to provide a pickup with a
unity power factor, the LCC pickup can also
compensate for reactive power on the secondary
side. This compensation is independent of the
coupling coefficient and the load conditions. The
most common is double-sided LCC compensation,
which has great efficiency, misalignment tolerance,
and load independence qualities and may lower
current stress in the inverter.

Either the parallel or series nature of the secondary
side of the LCC compensation is possible. Because
it resists changes in load, parallel compensation is
often used. The transferred-impedance on the
primary side of the parallel tuned system, which
comprises both real and fictitious load components,
is a drawback. The series tuned pickup needs a large
bridge rectifier capacitor to maintain continuous
conduction, and at high power levels, the pickup
voltage increases to a high value.

The foregoing problems are resolved by the LCC
topology, which also offers the advantages listed
below: Higher system efficiency compared to
parallel pickup; lower losses in the rectifier and
pickup winding. The advantages of the series
primary resonant circuit include a constant supply
voltage and the series capacitor's ability to block the
dc component from the input voltage. On the other
hand, a large, high-frequency current will be passed
through a series capacitor to produce the high
capacitor voltage. The parallel primary circuit has

dc component blocking but offers constant supply
current and no load management. While only
reflecting a genuine portion of the resistance to the
primary side, the series secondary resonant circuit
on the secondary side produces stable voltage.

The parallel secondary resonant circuit provides a
stable current suitable for charging batteries. This
circuit's primary side can detect both actual and
fictitious impedances. The resonance frequency
fluctuates as the load varies. In reality, the
secondary load cannot be modeled as a nonlinear
load and pure resistance, which raises the system
order. In an effort to combine the benefits of both
straightforward resonant circuits, the LCL-LCCL
resonant circuit is described. The huge volume of a
dual side LCC compensating is a drawback. A
hybrid compensation topology that combines series
compensation and LCC compensation with two
extra switches is employed for the receiver and
transmitter sides.

High-order compensation topologies like the LCC
and LCL are becoming more popular because to
their higher overall performance. Inverters with
double-sided LCC resonant design are frequently
controlled at a set frequency. As a result, an
auxiliary switching power a converter is required to
control the output power

V.MAT LAB PROGRAMMING

By applying the equation mentioned in the
aforementioned article and the input data, a matlab
code is built to determine the transfer power and
efficiency for various topologies. The results of
several topologies, including Series Series , Series
Parallel, Parallel Parallel, and Parallel Series , are
reported.

Start

l

Input specification of the WPT, such
as rating of the V, I, P, inductance
reactance Reactance, Resistance,

Capacitance Reactance

Calculate the Values
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Ifi=1 SS, i=2
SP
i=3 PS
i=4 PP

|

Calculate the Transfer power and Transfer
efficiency of allTopologies

l

Calculate the mutual inductance and axial
distance of coils, mutual inductance and
cross section area of the secondary coil,
mutual inductance and the lateral deviation
of the coils, mutual inductance and magnetic
medium & Quality Factor and Inductance

l

Stop

Fig 2 Flow chart of matlab programming

Input Specification of the Mat lab Program
L1=29.6e-6 Henry

Rs=50 Ohms

R.=50 Ohms

C,=2.28e-6 Farad

K=0.075

Series- Parallel
50
40 /

30 e transfer

20 Watt
o // power Watts

0 J == transfer
efficiency

Trf power & Eff.

-10 6———06:6061—0:6002
M

Fig 3: Mutual Inductance vs Transfer Power,
Transfer Efficiency

150
ﬁ N\
°3 100 power out in
g 50 watts
4
s 0 efficiency
o 0 0.00006.0000.00015
3 M

Fig 4: Mutual Inductance vs Output Power,

Efficiency
Series parallel topologies mean that the transmitter
side capacitor is connected in series and the receiver
side capacitor is connected in parallel, the C1 is
fixed where as C2 is calculated from the program
and results are tabulated, from the results plotted in
the graph as shown in fig 3, as the mutual inductance
increases the transfer power and transfer efficiency
increases, the maximum transfer efficiency is
around 44.29% for a.Micro Henery and from the fig
4 displayed reveals that when the mutual inductance
grows, the output efficiency also increases. For a
value of M is 0.001Micro hennery, the efficiency is
91.98, while the output power reduces to 12.19
Watts.

Series -Series
. 200
=
w
& 150
@ 100 = pOWer out
g in watts
a 50
5 = efficiency
a 0
=)
3 0  0.0002 0.0004
M
Fig 5: Mutual Inductance vs Transfer power,
Efficiency
120
100 /._
80 e transfer
/ power
60 Watts
40 l e transfer
/ efficiency
O T T 1
0 0.0001 0.0002 0.0003

Fig 6: Mutual Inductance vs Output Power,
Efficiency
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Series topologies mean that the transmitter side
capacitor is connected in series and the receiver side
capacitor is connected in series, the C1 is fixed
where as C2 is calculated from the program and
results are tabulated, the results are plotted in the
graph as shown in fig 5, as the mutual inductance
increases the output power and output efficiency,
the maximum output efficiency is around 19.08%
for a value of M. and from the fig 6 displayed
reveals that as the mutual inductance grows, the
transfer efficiency also increases. For a value of M is
0.002 micro hennery, the efficiency is 97.84, while
the transfer power reduces to a value of
22.708Watts.

Parallel- Series

o 150
100 /
< / == power out
$ 50 / in watts
o
S o0 efficiency
=1
(o] 0 0.5 1

M

Fig 7: Mutual Inductance vs. out power, Efficiency

300

& 200 /

o / e transfer

E;': 100 |~ power Watts
< 0 transfer

« efficienc

= 0 0.5 1 Y

M

Fig 8: Mutual Inductance vs. Output Power,
Efficiency
Parallel-Series topologies mean that the transmitter
side capacitor is connected in parallel and the
receiver side capacitor is connected in series, the C1
is fixed where as C2 is calculated from the program
and results are tabulated, the results are plotted in
the graph as shown in fig 7, as the mutual inductance
increases the transfer power and transfer efficiency,
the maximum transfer efficiency is around 19.08%
and from fig 8 displayed reveals that as the mutual
inductance grows, the transfer efficiency also
increases. For a value of M is 0.900001 Micro
hennery, the efficiency is 100, while the transfer
power reduces to 240.04 Watts.

1000 —P-P—
o3
d y4
5 500
5 o power out in
- 0 watts
> 0.5
g-soo q) efficiency
o M

Fig 9: Mutual Inductance vs. Output Power,
Efficiency

Parallel-Parallel

300
&=
w
3 200 /
g / == transfer
E 100 |y power Watts
<
= transfer
0 efficiency
0 0.5 1

Fig 10: Mutual Inductance vs. Transfer Power,

Efficiency
The results are tabulated, and the results are plotted
on the graph as shown in fig. 9. This means that in a
parallel topology, the transmitter side capacitor and
the receiver side capacitor are connected in parallel.
The maximum transfer efficiency is approximately
45% for a value of M of 0.900001 Micro Henery,
and the output power is approximately 633.8 watts.
Cl is fixed, while C2 is calculated from the
program. Additionally, the plotted data in Figure 10
indicates that when mutual inductance rises, transfer
efficiency rises as well. For example, at a value of M
of 0.900001 Micro Henery, the efficiency is 100,
while the transfer power falls to a value of 238.79
Watts.

Table 3 shows the results of computing the
relationship between mutual inductance and axial
distance using the formula

M = (39 * 1—0.073*d) + (12 * 1—0.017*d)10—6

Table 3: The relation between mutual inductance
and axial distance of coils

D Cms | M Micro Henry
0 0
0.5 19.5
1 39
1.5 585
2 78
2.5 97
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3 117 Table 5: The relation between mutual inductance
3.5 136.5 and the lateral deviation of the coils
4 156 G incms M
4.5 175 0 0.000043
5 195 1 0.000039
. . : 2 0.000035
the relationship between mutual inductance and 3 0.000031
axial distance between the transmitter and receiver :
yields the following results: for a distance of 5 cms, 4 0.000028
the value of M is 195 Micro hennery, and the mutual 5 0.000025
inductance increases as the distance between the 6 0.000023
transmitter and receiver increases. These results are 7 0.00002
obtained from the matlab programming. 3 0.000018
The results of applying the formula to determine the 9 0.000016
relationship  between mutual inductance and 10 0.000014
secondary coil cross section area are shown in Table 11 0.000012
4. Using the formula, Table 6 displays mutual

inductance and the magnetic medium.
V= 20s? —26 x5+ 21
~ (100s? — 150s + 120 )107° = 36 wi — 385w — 83
(w? —11w; —3)1076

Table 4: The relation between mutual inductance

and cross section area of the secondary coil Table 6: The relation between mutual inductance
and magnetic medium
Sin Sgq Cms M M
0 0.175 wl :
10 0.204292 Micro Henry
20 0.202074 0 15.621652
30 0.201367 1 3.604994
40 0.201019
50 0.200812 2 2.231658
60 0.200675 3 1.735727
70 0.200578
80 0.200505 4 1.511754
90 0.200448 5 1.420123
100 0.200403 5 1420111
Table 4 present the results of the Mat Lab 7 1.511716
programming for the relationship between mutual
inductance and the secondary coil's cross section 8 1.735654
area. The analysis of the graph indicates that, as the 9 5 231526
secondary side's cross-section area increases, the '
mutual inductance stays constant, reaching a value 10 3.60472
f 0.204292 micro h t a dist f10 S
gms. micro hennery at a distance o q 11 156202
The mutual inductance and coil lateral deviation 12 5.206641
calculations are shown in Table 5 using the formula.

_ 40g+810
~ (g +19)10-¢
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A graph is created using Mat lab code. Figure 11
demonstrates the relationship between quality factor
and inductance using the formula.

the graph in fig.11 depicts the relationship between
inductance and the quality factor based on the
findings obtained from the mat lab code. as the
inductance of L; and L2 increases, so do the quality
factors of Q1 and Q2

Wy =2x3.14x%f

Q11

L1 =
Wo
Q2 1,

L2 =
Wo

Quality Factor and Inductance

Quality Factor and Inductance
90 r

{ Qland L1
80 | —Q2andL2

70

@
=)

3
=)

N
=)

Quality Factor

W
o

N
=}

=
o

o

0 0.05 0.1 0.15 0.2 0.25
Inductance in Henry

Fig 11: Quality Factor and Inductance

VI. MAT LAB SIMULATION

Mat lab simulation was performed using computed
values from the mat lab programming. The results
and graphs are displayed in the figures below, and
the results are compared to the code values.
Different topologies, including parallel-series,
parallel-parallel, series-parallel, and series-parallel
combination, are all used in the simulation.

The rectifier device converts the 230V, 50 Hz AC
voltage in the simulation circuit to DC and is
connected to the IGBT circuit via an RC filter that
filters harmonics. IGBT power modules are used in
IGBT inverters to ensure high voltage/power
switching capabilities. The IGBT inverter serves as
the brain of the electric drive system. The "heart" of
the electrified drive train is thought to be the IGBT
power module. The WPT (Mutual Inductance)
receives the output voltage from the IGBT, which is
then fed to the rectifier unit, which transforms the
output voltage from the rectifier unit to the DC, the
output voltage is fed to the battery charging device,

which charges to the rated voltage value. The charge
that is kept at its nominal value of 230 DC and is
used to power the electric vehicle.

Series Series Model:

F|g 12: Serles—Serles Slmulatlon I\/Iodel

—

[
aBPrp AEE BAS

| Flg 13: SS Rectlfled Out Pt Put

.»m E e

Flg 14: SS- Battery Charging Voltage

Series Parallel Model:

L.
e

Fig 15: Serles—ParaIIeI Simulation Model
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Bt -
S8 P20 AEH P A %

F|g 17 SP- Battery Charglng Voltage
Parallel Series Model

Flg 18: ParaIIeI Serles Slmulatlon Model

[ ES
53"}3}3 AGE 28

Flgzo PS- Battery Charging Voltage

Parallel Parallel Model:

Fig 21: ParaIIeI Parallel Slmulatlon I\/Iodel

Flg 23: PS Battery Charging Voltage

TABLE 7: COMPARISON OF RESULTS OF DIFFERENT
TOPOLOGIES

Topologies Input Rectified Battery
Voltage | Voltage Charging
Voltage
SS 230 217.4 235.1
SP 230 217.4 235
PS 230 217.3 235
PP 230 217 242.8

According to the table, the battery charging voltage is higher
than the input voltage and rectified voltage because of the
IGBT, which raises the output voltage.

SIMULATION RESULTS:

Using the simulation experiment feature of the software
Matlab Simlink, it is further shown that the PP model is
the best structure for a relatively long-distance WPT
system in terms of transfer power and efficiency. All of
the simulation experiment's parameters, including
L1=1L2=29.6H, C2=2.28F, RS=50 ohms, and RL=50
ohms, are taken from references as in [21] and [22] to
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guarantee its dependability and availability. The mutual
inductance of two coils decreases with increasing
distance between them, according to the prior studies.
Additionally, because M = k,/L;L,; and coupling
coefficient k are proportional to mutual inductance, a
smaller coupling coefficient k indicates a longer transfer
distance. For a further analysis, it It is possible to
determine that 0-0.1 is the ideal range for choosing
coupling coefficient k. It is explained by the simulation
findings for k=0.075, which compare the transfer powers
and efficiency of four models.

The PP model transfers far more power from the
simulation than the other models and it does so with the
highest efficiency of the four models. Since the PP model
has the best performance in terms of efficiency and
power transfer, it is evident that it is the best option for
building a resonant WPT system. And these results of the
previous analysis agree with this.

VII. CONCLUSION

IPT systems are gaining popularity in research,
particularly in Charging a battery wirelessly
applications. This study provides a complete
analytical review of compensation topologies in the
IPT.

This research focuses on the various types of
compensation circuits and how they are produced.
The most efficient topologies in the IPT for charging
devices have substantial compensating capacitors in
series, with up to 97% efficiency, out of the 4
classical schemes. For most applications and power
levels, it has been established that the Series-Series
and Series-Parallel topologies will be the most
optimal for most of the parameters among all
topologies. For the unit turns ratio between the
primary and secondary coils, the SS topology is
recommended. The resonance frequency's load or
magnetic coupling coefficients have no impact onit.
Simultaneously, the SP solution is advised in the
event of a low output voltage. The secondary side
coil can be made as small as possible, however the
primary side requires additional tuning in the event
of distance change.

We can create the Compensation topologies that use
a parallel primary connection are only appropriate
for high-power applications. The combination of the
LCC and LCL in WPT systems is superior to others
with modified topologies, with more efficiency at a
specific operation point. The basic purpose of
developing compensating topologies is to increase
the frequency of the resonant link. The development
of novel high-frequency  magnetic  and
semiconductor materials with improved
characteristics will be prioritized.
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