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Abstract—A radial flux permanent magnet generator can be
effectively used in generating wind power at low speeds. This
generator uses a combination of permanent magnets and a stator
to produce electricity from the wind’s kinetic energy. The
permanent magnets are arranged in a radial pattern, which reduces
the amount of heat lost and therefore increases the generator’s
efficiency. This design allows for a low rotational speed, which
makes it suitable for applications such as wind turbines. The air
gap between the rotor and the stator affects the output voltage and
power due to the decrease in magnetic flux. This study aims to
increase the generator’s output voltage and output power by fitting
stator teeth widths to the stator teeth. The stator teeth width fitting
design method adjusts the air gap between the stator and the rotor
to a uniform size. This helps to reduce the pulsating torque and
ensure that the output voltage and power are maximized. The
three variables are the stator slot width, the rotor slot width, and
the air gap width. By adjusting these variables, the stator teeth
width fitting design method can adjust the air gap between the
stator and rotor.

1. INTRODUCTION

Specialty technologies, such as solar, wind, and geothermal
power, have become increasingly popular as countries
strive to reduce their reliance on nonrenewable sources of
energy [1]. In addition, they are transitioning to using more
sustainable sources of energy. This has the potential to be
a highly efficient and reliable source of energy. Wind tur-
bines convert wind energy into electricity by capturing its
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kinetic energy. In the case of rotating wind turbines, a
wind speed of 5m/s is considered a low wind speed. Even
at these low speeds, wind turbines can generate electricity
with an efficiency of up to 40%. As the wind speed
increases, so does the efficiency, reaching up to 50% or
even higher in some cases. This makes wind turbines a
very attractive option for renewable energy production [2].
Permanent magnets are able to effectively transform the
kinetic energy of the wind into electrical energy. Without
permanent magnets, energy conversion can be less efficient
at lower wind speeds, making them less attractive for gen-
erating power. Permanent magnets provide a constant mag-
netic field and therefore require less energy to generate the
same output power, compared to electromagnets.
Additionally, permanent magnets are able to generate high
torque at lower speeds, which helps to reduce the size and
cost of the generator [3]. Permanent magnet generators are
efficient as they generate magnetic fields with minimal
power consumption. This makes them ideal for low-speed
power generation systems, as they can generate power
without dissipating too much energy. Additionally, the
presence of an air gap between the magnetic field and the
generator helps reduce magnetic losses [4]. The reluctance
of the air gap creates a force that opposes the magnetic
flux, which reduces the strength of the magnetic field. This
reduces the ability of the generator to convert mechanical
energy into electrical energy, resulting in a decrease in out-
put voltage and power. This design uses a radial flux per-
manent magnet generator which utilizes a concentric air
gap to reduce the reluctance of the air gap, thereby reduc-
ing the opposing force and increasing the strength of the
magnetic field [5]. This leads to an increase in the effi-
ciency of the generator, resulting in higher output voltage
and power. The stator tooth width installation design
method takes into account the number of teeth on the stator
and the frequency of the pulsating torque. By adjusting the
stator tooth width, the effective value and frequency diver-
sity of the pulsating torque can be significantly reduced,
thus minimizing the overall impact on the motor [6]. The
stator tooth width can be adjusted to reduce the air gap
flux density, which in turn reduces the effective value and
frequency of the pulsating torque. This helps to minimize
the overall impact on the motor and its energy efficiency.
The pulsation torque is directly proportional to the motor
vibration and inversely proportional to the output power
[7]. Thus, when the pulsation torque is reduced, the motor
vibration is reduced and the output power is increased. By
reducing the pulsation torque, the uneven frequency distri-
bution can be reduced which in turn reduces the motor

vibration and increases the output power. This helps
improve the motor performance and overall efficiency [8].
The double stator design topology allowed for a higher
power output and a more reliable operation at a lower
wind speed. This was beneficial for wind power applica-
tions, as the lower wind speed was able to be converted
into more usable energy. The double stator design provides
a more efficient and reliable structure than the traditional
single stator design [9]. The two stators are connected in
such a way that they capture the wind energy more effect-
ively at lower wind speeds and convert it into electrical
energy more efficiently. This increased efficiency and reli-
ability help to reduce the cost of wind power generation
and make it more economically viable. It is expected that
this combination of stator topologies will increase the gen-
erator torque, efficiency, and power output [10]. The
FEMM 4.2 application will be used to analyze the mag-
netic field distribution in the generator, and the Lua pro-
gramming language
performance of the generator under varying operating con-
ditions [11]. The double stator design topology allows for
a larger air gap between the stator and rotor, which
increases the efficiency of the generator and reduces the
amount of materials needed to build it. Additionally, it also
reduces the amount of heat generated. In a double stator
radial flux permanent magnet generator, the inner rotor and
outer-rotor are combined to provide benefits. This allows
more of the rotor’s magnetic field to get to the stator,
resulting in more torque being generated and higher effi-
ciency. Additionally, because of the larger air gap, the
rotor is able to run cooler, reducing the amount of heat
generated and increasing the lifespan of the generator. The
inner-rotor topology has a smaller rotor diameter, allowing
for a higher degree of structural rigidity. The outer-rotor
topology has a larger rotor diameter, which permits greater
torque production, enabling higher output power to be
achieved [12]. The inner-rotor topology offers greater
structural stability, which allows for higher-speed operation
and improved efficiency. The outer rotor topology provides
greater torque, which allows for higher output power and
improved performance. The type of magnet used also
affects the performance, as different magnet materials can
have different properties that impact the overall efficiency.
There are a number of excellent magnetic properties asso-
ciated with NdFeB magnets, including high saturation mag-
netization and high coercivity [13]. These properties make
them ideal for use in radial generators, as they can produce
a strong magnetic field and a high efficiency of energy pro-
duction. The neodymium atom has an exceedingly large

will be wused to simulate the
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magnetic moment, while the iron atoms provide high ther-
mal stability. The boron atom helps to create a strong cou-
pling between the neodymium and iron atoms, resulting in
a magnet with high coercivity and a high saturation mag-
netization [14]. These strong magnetic properties make
them ideal for use in radial generators. The combination of
the high coercivity and saturation magnetization of NdFeB
magnets allows them to hold their magnetic properties
even when exposed to high temperatures and high alternat-
ing magnetic fields, which makes them ideal for use in
radial generators. Additionally, their high torque density
allows them to generate a larger amount of torque at a
lower operating current, which makes them more efficient
than other types of magnets. Radial generators also benefit
from NdFeB magnets [15]. This is due to they have a
high-energy product, meaning they can generate a higher
amount of magnetic force than other types of magnets.
This makes them well-suited for use in radial generators,
which require the generation of high levels of torque in a
small space [16]. NdFeB magnets are made from rare earth
elements that have a higher magnetic energy product than
other types of magnets. This means that they can generate
a higher amount of magnetic force, which is commonly
used in radial generators. They are able to generate high
levels of torque in a small space, making them more effi-
cient than other types of magnets.

The study concluded that wind turbine generators could
generate power reliably and economically. It also found
that the turbines could be used to supplement existing sour-
ces of electricity. The turbines could also provide a clean,
renewable source of energy. The study found that the tur-
bines could be used to reduce greenhouse gas emissions
and help to meet local energy demands [17]. The turbines
also have a low maintenance cost and are relatively easy to
install and operate. Additionally, the turbines are capable
of producing energy at a much lower cost than traditional
energy sources. This makes them an attractive option for
many communities, as they can provide a reliable source
of clean energy at a lower cost than other sources. Wind
turbines are becoming more efficient and cost-effective as
technology progresses, making them more viable as an
energy source [18]. The stator is designed to minimize air
resistance, allowing the turbine to spin faster and more effi-
ciently, resulting in more energy output for the same
amount of input. By reducing air resistance, the stator
allows the rotor blades to spin faster, generating more
power for the same amount of input. The design also
allows for a smaller generator diameter, which helps to
maintain a steady frequency of 50 Hz. Furthermore, the

generator with the permanent-magnet rotor can be designed
with a smaller diameter and lighter weight, allowing it to
be more easily transported [19]. Additionally, its higher
efficiency at rated load leads to lower energy losses and
can reduce the cost of operation. This generator was
designed to be used in a wind turbine system, as it was
smaller, lighter and more efficient than traditional genera-
tors. The modular stator design allowed for easy mainten-
ance and installation, which made it a popular choice for
wind turbine applications [17]. First of all, subharmonic
flux waves may cause additional losses in fractional-slot
windings. Subharmonic flux waves occur when slots are
not integral multiples of the pole pairs, which can cause
additional losses in the windings [20]. Parallel paths in the
winding can cause an imbalance in the magnetic flux,
which also leads to additional losses. These circulating cur-
rents cause the flux to be distorted and create subharmonic
frequency components as a result. This causes additional
losses in the windings due to the increase in eddy current
losses. The imbalance in the magnetic flux also amplifies
the subharmonic flux waves, further increasing the losses.
When the two prototypes were tested, the increased eddy
current losses were verified [21]. The increase in subhar-
monic flux waves was also observed, confirming that the
imbalance in the magnetic flux was indeed amplifying the
losses. The fractional-slot winding and flux-concentration
method allow for the generation of a sinusoidal voltage
waveform from a low-energy magnet, which can reduce
the overall size and cost of the motor. This makes it an
attractive option for applications where size and cost are
important factors. [22]. The damper windings are made of
a large number of turns of insulated copper wire. The
windings create a magnetic field which interacts with the
stator field to provide damping. This damping helps to
reduce the oscillations in the rotor, which helps to improve
the efficiency of the generator. The damping provided by
the damper windings helps to reduce the electrical losses
associated with the generator’s operation since the damping
reduces the rotor’s oscillations [23]. This helps to reduce
power output fluctuations and improves the overall effi-
ciency of the generator. The use of a small pole pitch also
helps to reduce the electrical losses associated with the
generator’s operation. The spring and damper will absorb
the vibrations and dampen the movement of the stator,
ensuring that the pole pitch remains small and the windings
remain sufficient [24]. This will also help to reduce the
noise generated by the motor. In order to maximize the
efficiency of the motor, it is important to keep the pole
pitch and winding size as small as possible. By using the
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spring and damper system, the motor is able to absorb the
vibrations and dampen the movement of the stator, allow-
ing for a smaller pole pitch and winding size [25]. This
also helps to reduce the noise generated by the motor,
making it more efficient and cost-effective. An induction
generator with direct drive is compared to a permanent-
magnet generator. There are several differences between
induction and permanent magnet generators, including their
size, weight, and efficiency [26]. A study is conducted on
the effect of the rectifier on the generator’s rated power
and efficiency. In the presence of sinusoidal voltages, the
output power and efficiency of a generator are lower than
when connected to a diode rectifier. Based on the literature,
the existing work has a complicated design and high price,
which is a strong negative argument in the case of small
turbines with a vertical axis of rotation. The main advan-
tage of these machines is the ability to generate a voltage
at very low or highly variable speeds.

2. MATERIALS AND METHODS
2.1. Modeling

The purpose of the research is to develop a better under-
standing of the electrical and mechanical behavior of the
generator and its components. This will allow for improved
design, optimization and control of the generator [27]. This
allows researchers to observe the performance of the sys-
tem under various conditions and to identify any problems
or weaknesses that may exist. It also allows them to make
predictions about the system’s behavior under different
conditions, which can be used to improve its performance.
By making changes to the system and running simulations,
researchers can identify areas of potential improvement and
test different scenarios to find the most efficient solution.
This helps them to optimize the system for the highest pos-
sible performance and minimize the risk of damage.
Simulations are often multiple times, each time with differ-
ent variables and conditions, to identify the most optimal
implementation of the system. This helps to identify any
potential problems that may arise in real-world implemen-
tation, allowing researchers to make changes to the system
before implementation to ensure the best possible results.
Generator modeling makes it possible to investigate the
dynamic behavior of a wind turbine more accurately [28].
It allows researchers to simulate and analyze the perform-
ance of the turbine under a variety of conditions, such as
different wind speeds and varying air temperatures, to iden-
tify any potential issues that may arise in real-world imple-
mentation. The generator rotates at a speed of 300

revolutions per minute. This study uses a displacement fac-
tor value of 0.86 and an angular displacement of 12" for
the stator. A permanent magnet of type NdFeB N52 has
been used for this application. This study specifies a full
load current of 1.5 amperes and a phase resistance of
43.9963 ohms. Table 1 shows the stator parameters for the
generator, as well as Table 2, shows the rotor parameters
for the generator.

NpNs
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360°
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The pulsating torque value is observed based on the
number of pulsation events (Ntp) and the machine’s mech-
anical angle of rotation (o). According to Eq. (1), Nyp is
directly related to the number of rotor poles and stator
slots, but inversely related to the greatest common factor
of these parameters. A machine’s full rotation angle also
known as Ntp is shown in Eq. (2).

2.2. Mounting Design for Stator Tooth Width

This design method aims to reduce the amount of magnetic
flux produced by the rotor, which helps reduce the intensity
of the magnetic field in the air gap. Additionally, increasing
the length of the air gap further reduces the field intensity as
the flux has to travel a further distance. This decrease in
magnetostatic energy is due to the fact that the magnetic field
lines in the gap become more concentrated [29]. This
reduces the number of field lines that can be stored and thus
the amount of magnetic flux generated as shown in Eq. (3).
2nLs(R3 —

R &
1 ZG,,NkXB,,NkXCOMNk x (3)

Wy =
4:“() n=0

1 Ny (. X . y
=—X— = Z 4
G, P YA (sm nNkz) + (szn nNk2> “4)

These parameters are used to calculate the electromag-
netic forces between the stator and the rotor, which deter-
mine the torque and output of the W,. For example, the
stator stack length (Lg) affects the magnetic flux density
(B) which in turn affects the electromagnetic forces. The
electromagnetic forces are proportional to the square of the
flux density (B), which is the reason the stator stack length
is important in the calculation. The greater the flux density,
the greater the magnitude of the electromagnetic forces
will be, resulting in increased torque and output from the
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Stator

Parameters Outer-stator Inner-stator
Diameter outside (mm) 290 210
Diameter inside (mm) 245 160
Length of stack (mm) 40 40
Number of slots 40 40

Air gap width 1 1
Diameter of wire 0.9 0.9
Factor of coil fill 0.9 0.9

TABLE 1. Radial flux permanent magnet generator stator
parameters.

Rotor

Outer-rotor Inner-rotor

Diameter outside (mm) 240 230
Diameter inside (mm) 220 208
Magnet thickness 7 7

Number of poles 20 20

Magnet material NdFeB N52

TABLE 2. Radial flux permanent magnet generator rotor
parameters.

Wa. The air permeability (1p) and air gap relative perme-
ance (G) also affect the electromagnetic forces [30]. The
air permeability (ly) and air gap relative permeance (G)
are the parameters that control the flux density, and there-
fore the magnitude of the electromagnetic forces. The
larger the rotor and stator radius (R,), the larger the Wy
and the more torque can be generated. This, in turn,
increases the output of the machine. The air gap relative
(GnNK) permeance is a measure of the motor’s efficiency
and is used to calculate the motor’s torque and power out-
put. It is important for designers to understand how the air
gap relative permeance affects the motor’s performance in
order to design an efficient motor as shown in Eq. (4). The
relative permeance is a measure of the degree to which a
material allows a magnetic field to pass through it. As the
permeance increases, the strength of the magnetic field
increases, which increases the electromagnetic force [27].
The size of the W affects the amount of torque and output
because the larger the Wy, the more space is available to
store and release energy, which increases the torque and
output. Using Eq. (5) and the values in Table 3, "x" and
"y" are calculated. A positive n will produce a relative per-
meance value (GnNK) near zero, and an even n will pro-
duce a relative permeance value equal to zero. The result
of this is that the air gap energy is minimized.

Variables x (mechanical degree) y (mechanical degree)
A 7.5 10.5
B 12 12
C 6.6 11.6

TABLE 3. Variable "x" and "y" values.

sin nN, = + sin nN; = = 0 )
2 2
2nLs(R} — R} - .
T= % X ZOG}'INLXB’INLX sin nN, < (6)

Based on Eq. (6), the pulsating torque can be reduced to
zero. A radial flux permanent magnet generator’s double
stator design is shown in Figure 1. There is no difference
in the width of stator teeth "x" and "y", which is 9 mech-
anical degrees. The design method of installing the stator
teeth width is based on the number of rotor slot openings.
The stator tooth width "x" is calculated based on the num-
ber of rotor slot openings, while the stator tooth width "y"
is calculated based on the stator tooth width "x" plus the
amount of clearance necessary for the rotor slots to be
installed.

2.3. Radial Generator

Voltage and Power Equations Based on Faraday’s law, this
means that if the number of turns (N) and the rate of
change of the flux (d/dt) are both increased, the induced
voltage (Ei) will also increase. In addition, the power gen-
erated by the generator (P) is proportional to the square of
the induced voltage (Ei2) and the number of turns (N) in
the coil. On the other hand, the change in the coupled flux
is directly proportional to the number of turns in the coil
and the change in the magnetic flux. As the number of
turns of the coil increases, the relative change in the flux
also increases this is shown in Eq. (7).

E;=N d—® = a¥ (7
dt dt

The increase in the number of turns of the coil creates a
stronger magnetic field, which in turn increases the coupled
flux. This increased flux causes a larger induced emf, as
the magnetic field is stronger, and the change in the flux is
more pronounced with respect to time change (dy) and
position change (dt). As the rotor speed increases, the mag-
netic field generated by the windings also increases, thus
increasing the flux of the coupled flux. This increased flux
causes an increase in the induced emf, as the magnetic
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FIGURE 1. A permanent magnet generator with radial
flux stator gear.

field is stronger and the change in flux is more pronounced
with respect to the rotor speed per second (Vi uor), hence
the increase in the induced emf [21]. The speed of the
rotor in this study is 5Sm/s, which is the speed at which it
rotates. Equation (8) illustrates this in more detail. The
magnitude of the flux through the coil is proportional to
the strength of the magnetic field (B), the number of turns
(N) of the coil and the area of plane surface (7 dS)
through which the flux is passing. Thus, the magnitude of
the flux is proportional to the strength of the magnetic field
and the number of turns of the coil, and inversely propor-
tional to the area of the plane surface. It can be seen from

Eq. (9).

d¥Y _d¥ d¥
i = EXE = VrotorXE (8)
¥ =N f#é X n dS )

The power per phase (P) increases with increasing
load current and load resistance, as shown in Eq. (10).
This is because the power generated is the product of
the voltage and current, and both of these increase when
the load current (Ig) and resistance decrease (Rgpp). A
simple formula for determining Rpp can be found in Eq.
(11). When the load current (IFL) decreases, the voltage
and current increase, thus increasing the power generated
[18]. Conversely, when the resistance (Rp;) decreases,
the voltage and current also increase, thus increasing the
power generated. The formula in Eq. (11) is used to
calculate the load impedance, which is assumed to be
resistance only when the system is under full load con-
ditions. Equation (12) shows the effects of induced elec-
tromagnetic fields (EA), currents (I), resistances (R), and
inductive reactances (XL) on generator terminal voltage
(VT).

~

16
E
=
v 12 x/\/\,./\/\r\/\/\/\/\/\[\/\/\.\/\,/\/\/\/\v
3
g
2 08
[
2
3
e 04
0 90 180 270 360

Rotors Position (°C)

FIGURE 2. The initial generator design’s pulse torque.

P= Iy X Rp, (10)
9 2

Rpp = (E) -X>-R (11)

vi=e— 1(R+ X)) (12)

3. RESULTS AND DISCUSSION

The results showed that the output power of the generator
increases significantly with the increase in pulsation torque.
Moreover, it was observed that the output power of the gener-
ator increases linearly, up to a certain point, after which it pla-
teaus. There are 4 variables discussed, variable A is related to
the width of the stator teeth, while variable B is related to the
distance between the stator teeth [8]. Variable C is related to
the angle of the stator teeth. Finally, the initial design of the
generator is the overall design before it is modified.

3.1.

The maximum output power achieved by the generator ini-
tially was 1070 W. This was due to the generator’s limited
capacity to convert mechanical energy into electrical
energy, as well as the fact that the generator was designed
to operate at a relatively low speed. A full rotation of the
pulse device results in the graph in Figure 2. The pulse tor-
que frequency distribution in Table 4 shows a pulse torque
effective value of 1.214Nm. Table 4 provides the exact

Generator Initial Design

values for the pulse torque and its frequency distribution
which can be used to analyze the performance of the
device. According to the initial design, each phase output
voltage is 169V, the phase resistance at full load is 121.4
Q, the full load current is 2.25A, and the three-phase
power is 759 W. Three-phase power is equal to the phase
voltage multiplied by the phase current, so the phase
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Effective Frequency
Design configuration value (Nm) distribution
Initial design 1.215 0.082
Variable design A 0.522 0.133
Design variable B 0.458 0.206
Design variable C 0.514 0.209

TABLE 4. Comparison results of pulsating torque values on all
generator designs.
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FIGURE 3. Initially designed generator voltage in 3 phase.
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FIGURE 4. Pulse torque graph with variable A.

voltage multiplied by the phase current becomes the phase
voltage. According to Eq. (13), the motor can generate a
maximum power of 1070 watts. This suggests that the gen-
erator is capable of producing as shown in Figure 3, the
initial design of the generator leads to the following volt-
age results. the required power output of 1070 W, as long
as the voltage is at or above the graph’s peak point [12].
This gives the motor the potential to maximize its power
output if the voltage is maintained at a constant level.

P= 2 XPotal (12)

In Table 3, the variable A design’s pulsation torque
results are provided. A comparison of the initial design of
the pulsation torque and its actual value reveals that the

Voltage (volt)

Angle (°C)

~—— Phasel —— Phase2 - Phase3

FIGURE 5. Voltage on a 3-phase design with variable A.

latter has decreased by 57%. Figure 4. shows the torque
values associated with the design with variable A present.
There was an increase of 66% in the frequency distribution
of pulsating torque as a result of the experiment [19]. It
can be concluded that the increased frequency distribution
means that the torque value generated during one full rota-
tion is not more stable than it was before. This design is
shown in Figure 5 in terms of output voltage. In the full-
load condition, the voltage of each phase is 170.4V or an
increase of 1.44%, the resistance of each phase is 113.54
Q, the full load current is 2.25A, and the three phase
power is 763.9 W. Compared to variable C, which is equal
to 1080.4, there is an increase of 0.88% in the maximum
output power at variable C.

3.2. Variable B Design Output

The results of the pulsation torque values are shown in Figure
6 for the case where the variable B is used to create a design.
In comparison with the initial design, the frequency distribution
increased by 158% compared with the final design. A decrease
of 63% was achieved when compared to the initial design of
the pulsation torque value, which was 0.4559 Nm. In Figure 7,
you could see the graph illustrating the results of the design
output voltage on variable B in the design. The output voltage
of each phase in this design is 1719V or an increase of
2.32%, the resistance of each phase at full load condition is
1142 Q, the full load current of each phase is 2.25A.
According to the initial design, the maximum output power is
1089.6 W, which represents an increase of 1.74%.

A design with variable C led to a 162% increase in the fre-
quency distribution of the design, which is the most significant
increase. The design of this motor has, therefore, the highest
chance of causing large eddy currents and reducing motor per-
formance due to the motor vibration caused by this design [17].
The torque value of the pulse had decreased by 58%. Figure 8§
shows the pulsating torque results for this particular design of
motor. This design has a maximum output power of 1106.4 W,
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FIGURE 8. Pulse torque graph with variable C.

which is a significant improvement of 3.4% compared to the pre-
vious design. In this case, the voltage output is 174.6 V, which is
a decrease of 3.95%, the resistance of 116 S and the current
drawn at full load is 2.25 A, resulting in a decrease of 3.95%.
Figure 9 shows a graph illustrating the output voltage as a func-
tion of time.

4. CONCLUSION

According to the study, both generator voltage and power were
successfully increased over the initial design by 3.95% and
3.4%, respectively. This was achieved by optimizing the

Voltage (volt)

Angle (°C)

~—— Phasel —— Pphase2 - Phase3

FIGURE 9. Voltage on a 3-phase design with variable C.

windings and connections of the rotor and stator, while keeping
the size of the generator the same. This allowed for a higher
output of power with a smaller generator size. This is because
the generator’s design parameters were changed, such as the
number of stator poles, the number of rotor poles, and the air
gap flux density, which all had a positive effect on the output
voltage and power. Changes in the number of stator and rotor
poles allowed for increased magnetic flux density within the
air gap, which in turn allowed for a higher generator output
voltage. Additionally, changes in the air gap flux density meant
that the output power of the generator could be more effect-
ively controlled. A decrease in the effective value of the pulsat-
ing torque means that the generator can output higher levels of
power without having to produce a higher frequency, which is
where the output voltage and power increased. By decreasing
the pulsating torque, the generator is able to maintain the same
frequency while increasing its power output. This is because
the decrease in pulsating torque reduces the amount of energy
lost between the generator and the load, allowing the generator
to output a greater amount of power without having to increase
its frequency. However, because the frequency distribution was
not stabilized, the generator can still be susceptible to fluctua-
tions in output. This is because when the frequency is not sta-
bilized, the frequency of the generator can still fluctuate,
resulting in a change in the torque produced by the generator.
This can lead to an increase in energy lost between the gener-
ator and the load, reducing the amount of power the generator
can output. In this case, there is a vibration in the motor that
can cause eddy currents, which means the generator output
power cannot be increased significantly. This is because eddy
currents cause a loss of power in the generator due to the
opposing magnetic fields created by the vibration. This means
the generator cannot generate more power because the oppos-
ing fields reduce the efficiency of the generator. This is due to
the eddy currents generated by the vibration interfere with the
flow of the magnetic field, causing the voltage and current to
drop. The decrease in power is caused by the opposing mag-
netic fields created by the vibration. These opposing fields
reduce the efficiency of the generator, preventing it from
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generating more power. The eddy currents reduce the flow of
the magnetic field, resulting in a decrease in voltage and cur-
rent which further reduces the power output.
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