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Abstract

As electric power develops, stable distribution of output power has become a key issue, and more and more
power distribution strategies have been proposed. However, most of them are single distribution strategies with
large errors and low credibility, which makes it difficult to maintain the stability of motor output distribution
power in the actual situation. Therefore, by characteristics of adaptive virtual impedance to reduce small signals
influence in the circuit and parallel power stability of virtual synchronous machine virtual synchronous generator
control strategy, this research establishes a parallel power model of virtual synchronous generator, selects the
changes of voltage and current as the measurement standard of the system, and sets up simulation experiments
to determine whether to add adaptive virtual impedance to design a control strategy that can stably distribute
output power. Results showed that it can keep output ratio of active power and reactive power within range of
2:1, and voltage difference at the output terminal is 0, and the current is 0.8A, which meets the requirements of
circulating current. In a word, the control strategy of virtual synchronous generator designed in this research has
high accuracy and strong stability. Compared with previous control strategies, the control strategy of parallel
power distribution can ensure the stability of output power in the actual situation. This achievement has certain

application prospects in the field of motor power distribution.
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1. Introduction

With the slogan of "carbon neutrality and carbon peaking" put forward, people will reduce the use of fossil energy

in daily life, thus increasing the use of clean energy to meet daily needs ['. The emergence of distributed generation
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technology enables the natural clean energy to be converted into electric energy for people to use. At this time, the
generated electric energy will be connected to the power grid or load using the interface. However, the power supply
connected to the power grid system in this way will increase the requirements for grid voltage regulation, frequency
modulation, peak shaving and other aspects, and will cause the problem of load power imbalance 1. Although the
above problems have been effectively solved with the development of energy storage technology, the power
electronic interface itself has the characteristics of low damping and low inertia, which will be dangerous in the case
of large scale distributed generation ). The inertia and damping characteristics of a synchronous motor are
simulated by the virtual synchronous generator (VSG) system, which makes the energy storage converter have a
negative impact on the grid when it is connected to the grid. However, distributed power stations usually have large
power, and a single or large capacity PCS will increase the demand for high-quality power devices ™. Parallel
connection of multiple PCSs has become an effective way to solve this problem P!, Theoretically, it can solve the
problems of capacity, large number of systems and fault maintenance, but in reality, the control and distribution of
power has become a key problem . In view of the above problems such as unstable circuit control system, difficult
output power distribution, and easy overload of power grid, this research attempts to add adaptive virtual impedance
(AVI) to parallel power system of virtual synchronous motors to reduce the impact of small signals in the circuit

and improve the distribution of output power.

Therefore, this research mainly studies the power distribution control strategy from four aspects. The first part is a
summary of the current research status of power distribution mode of circuit system. The second part is to establish
the VSG system model for power distribution, implement simulation experiments and analyze the stability. The
third part is to add adaptive virtual impedance to the VSG parallel system, optimize the power distribution mode,

and analyze the results. The last part is the summary of the whole article.
1. Related works

At present, the increase of system stability caused by adaptive virtual impedance in circuit systems has attracted
extensive attention. In the microgrid, the problem of voltage collapse frequently occurs due to insufficient power of
distributed generator units during the inverter control circuit. In order to solve this problem of clean energy, Li Z et
al. took the photovoltaic output power of solar energy under real conditions as the standard to modify the droop
coefficient, and proposed a control strategy that makes droop and virtual impedance adaptive 1. For VSG that
cannot effectively determine the output of reactive power, Liang X and other scholars proposed a method by virtual
impedance, which can be applied to grid connection and isolated microgrid 1. The distributed technology of isolated
microgrid has always puzzled scientific researchers with the problems of inaccurate output power distribution and
difficulty in determining appropriate value. So researchers like Vijay A S introduced a decentralized technology to
adjust virtual impedance in DG controller according to its output current [°!. The stability of the inverter system and
the microgrid will negatively influence the circuit output power. Ahmed M et al. proposed an adaptive virtual
impedance-based control scheme for the universal voltage source converter (VSC). This scheme aimed to enhance
the stability and power sharing performance of the VSC interface in AC/DC hybrid microgrids with varying feeder
characteristics and distributed energy. [, Adaptive virtual impedance makes it difficult to adjust controller
parameters. Wu H and colleagues, using adaptive virtual impedance, created a small signal model of GFM VSCs
with current limitation. This was done to guarantee the small signal stability of the system [''l. Renewable energy
power generation in the power system continues to improve, and demand for converter based synthetic inertia
becomes more important. Babayomi O and fellow scholars achieved distributed secondary regulation of frequency
and voltage for the model predictive control voltage source converter in the AC microgrid. The virtual synchronous
generator was utilized to simulate inertia and reduce frequency change rates caused by sudden load changes ['?. The

angular frequency interaction between inverter and power grid shows various complex characteristics, which
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seriously threatens the stable operation of grid connected power system. Qin B et al. presented a unified frequency
oscillation method to investigate the oscillation issue in multi VSG grid-connected systems. Grid-connected system
model was formulated, and the mechanism behind multi VSG angle frequency oscillation was uncovered 131 In
isolated microgrid, capacity and location distribution in distributed generator are random, resulting in problems such
as output and line impedance. Xu H et al. put forward a reactive power sharing approach that relies on virtual
capacitors to emulate features of parallel electrical containers at the VSG output end, minimizing sharing errors !4,
Droop control strategy can achieve autonomous power allocation between VSGs, reduce system complexity and
enhance reliability. Rasool A et al. proposed a modification to Q-V droop control by adjusting VSG excitation
voltage. This adjustment reduced influence of line impedance and rated power in multi VSG systems 5], In the
microgrid, power fluctuations and power grid failures cause system frequency and active power oscillations that
seriously threaten its stable operation. Zhang L et al. introduced an enhanced virtual control algorithm using a fuzzy
reasoning system. This algorithm was designed for AC microgrid systems ['®). The power distribution of the
microgrid and hybrid energy storage system is not uniform enough. Sepehrzad R et al. proposed a control strategy
by particle swarm optimization (PSO) and energy management algorithm 7). In order to provide a grid distributed
dynamic model with stable and scalable measurements, Patel S and other scholars proposed a distributed control
architecture for distributed energy ['®]. The trend of decarbonization has caused excessive pressure on the distribution
network. Wang J and other scholars have established an open source environment, elaborated on the active voltage
control problem, and successfully promoted MARL algorithm in the real world 1. The employment of frequency
domain identification in broadband technology has gained widespread popularity for analyzing and controlling
diverse DC distribution systems. Roinila T and other scholars measured the voltage or current response through the

interference of external broadband voltage or current injection through a single converter or system 2%,

To sum up, the existing power control distribution strategy still has problems such as uneven distribution and
unstable circuit system. This research attempts to add adaptive virtual impedance to the VSG circuit system,
establish inertia and resistance characteristics similar to traditional synchronous motors in the circuit system, and
analyze the stability of small signals in the circuit system, thus, a distribution control strategy that can always

guarantee the stable output power of the circuit system is designed.
2. VSG based parallel power distribution strategy

The appearance of VSG technology can just make up for the shortcomings of low inertia and under damping of
traditional inverters, improve power distribution, and stabilize output of electric power. The actual synchronous
motor has mechanical and electrical parts. First, the VSG is modeled with this model as a reference, and then the
model is subjected to small signal stability analysis. Finally, adaptive virtual inductance further optimizes the model,
improve the model distribution efficiency, and simulation experiments are conducted to explore actual power

distribution of this model in the process of reactive power and active power output.
2.1 VSG model system construction

VSG technology can be used to imitate the external characteristics of synchronous motor, so that the system itself
has damping and inertia. It is mainly to establish corresponding models for the mechanical and electrical parts of
the motor, as shown in Figure 1. The stator winding is equivalent to the centralized winding of self-inductance sL
and mutual inductance M, and the excitation winding is equivalent to the centralized winding of self-inductance Lf.
The mutual inductance between excitation and stator changes with the angular speed of rotor in a sine function
curve, where afM, bfM and cfM represent the mutual inductance coefficient, Mf represents the amplitude, r axis
represents the magnetic field line of rotor, the rotation direction is counterclockwise, SR represents the resistance
of stator group, av, bv, cv represents the output terminal voltage of three phases, and fv represents the voltage of

excitation winding.
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Figure 1. Schematic diagram of ideal three-phase synchronous motor structure

The existing mathematical models with relatively high order can analyze all dynamic electromagnetic processes in
detail, but the number of parameters is large, and the VSG algorithm system cannot effectively operate and control.
Therefore, simplifying mathematical model of motor as far as possible under the condition that the main parameters
of the synchronous motor are taken into account. Under various conditions such as selecting the implicit pole
synchronous motor, reducing the order, ignoring the Ni winding, Jiff effect, and the number of pole pairs is 1,

corresponding mathematical model is established, as shown in Formula (1):

Ecoséd — Ldi—iara
dt

Va
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v
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In formula (1) and (2), V is the voltage, E is input electromotive force, e is output electromotive force, 0 is

angle between the electronic windings, L is the length of the excitation winding, and r is the magnetic field line of

the rotor.

e, Ecosd
e, |=| Ecos(6—-2]1/3)
e Ecos(@+2[1/3)

di .
V=e—-L—-ri
According to formula (1) and (2), the general formula of the stator formula is t (3) to

complete the modeling of part of the electrical model.

In addition to the electrical part, there is also a mechanical part of the synchronous motor. The governor of the motor
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convert’s mechanical energy into electrical energy by adjusting the prime mover valve. At this time, VSG has a
short reaction time to energy, which can be controlled sensitively and efficiently, omitting the mechanical movement

of the prime mover.
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Figure 2. Mechanical Model of Synchronous Motors

Synchronous motor has such a characteristic that when the active power is increased, the motor frequency will be
reduced; when the power decreases, the frequency will rise. VSG's control mode for frequency is to simulate such
droop characteristics to adjust the frequency of the inverter. This characteristic is shown in the following figure by
mathematical formula: w represents the measured output angular frequency, Pref represents the given active power,
Pm represents the mechanical power, and k is the coefficient.
I:)m = Fer T kp (Wref - stg) @

Voltage and frequency are common important indicators to judge the level of power quality, and the way of voltage
stability is generally by changing reactive power. In the power system, when inductive load with resistance is applied,
the output voltage is usually kept constant by adjusting the reactive power and maintaining balance between actual
output reactive power; The terminal voltage regulation mode of synchronous generator to generator is that the
excitation current is controlled by the excitation system, and then the control system alters the terminal voltage to

achieve the desired reactive power output value.
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Figure 3. Reactive power voltage regulation characteristics

In a word, the external characteristic of synchronous generator is difference range between reactive voltage and

measured reactive power during indirect process of using the excitation system. In the VSG system, if the excitation
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current representing reactive power, that is, reactive power and output voltage will retain such regulation

characteristics, the regulation characteristics of reactive power and voltage in reactive excitation system are linear.
2.2 VSG parallel system small signal stability

In small signal model of grid connection, the stability of VSG regulation mode is affected by the relevant changes
such as active and reactive droop coefficient, damping and moment of inertia. Of course, when it comes to the
regulation requirements of PCS, droop control is a frequently utilized method for adjusting the frequency and
voltage regulation mode, as it emulates the droop characteristics found in synchronous motors. Droop control

formula in frequency domain and voltage is:

stg =Wy + kp(Pref - Pm)
u :Uref +kq(Qref _Q) (5)

Qref

U, P . K K, . .
ref ref T ref are generally given values, Pand 9 in turn represent active and

w
Among them, s s and

. . P : : .
reactive droop coefficients, = ™ and Q represent mechanical output power and reactive output power. In this paper,

only the relationship between active power and frequency, reactive power and voltage is taken into consideration,

thus the rotor inertia link formula including power can be obtained, as shown in Formula (6).

dw P P

J—=-m__"e_D(w_-W

d w,w, (Wagy = Wer)
do

dt - stg — Wigt

Q)

ref

. P . . . w
Wherein, © represents the output excitation power, is the rated angular speed setting value,and '™

~

W,
is mechanical output angular speed. VSG controller is usually about the rated angular speed, that is Win & Wrer , the

rotor motion formula of droop coefficient can be obtained from this.

Wit — stg
d Pref Pe + k
J _W = : - D(stg — Wit )
dt Wref
do
I stg — Wit
dt (7)

At present, single machine, small power cannot meet the demand for large power in the PCS system, and multiple
machines will be used for parallel operation control, as shown in the figure below. In the equivalent circuit diagram
of two machines controlled by VSG in parallel, 1, 1,2, 2U and U are inverters, the voltage at the AC output terminals
of 1 #and n #, and 1, 2Z and Z are equivalent output impedance from 1 # and 2 # of inverter to the PCC point
respectively; The loadR and loadX voltages are load resistance and inductance. 1UOQ is voltage of PCC point; Loadl

is output current of load end; 11 and 21 are output currents of inverter 1 # and 2 # respectively.
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Figure 4. Equivalent circuit diagram of two parallel machines
2.3 VSG parallel power distribution strategy by AVI

In VSG system, the line impedance characteristics cannot be controlled when the probability between each micro
source device and the public load is high, which will make the output power distribution of each micro source vary
greatly, generate a large number of circulations, and even threaten the stability of the system. As for the on-demand
distribution problem caused by VSG parallel power, virtual impedance device is introduced into microgrid parallel
system to eliminate the power-coupling problem. When output impedance is resistive at low frequencies or inductive
at high frequencies, a certain degree of high-order harmonics will be generated. At this time, if virtual impedance
introduced is too large, voltage at PCC point will drop, and the virtual inductance will also distort voltage at PCC
point under high-order harmonics, thus reducing the service life of the load equipment. As shown in the figure, for
parallel operation of multiple PCS in island mode, all PCS are connected to the load in parallel after LC filtering.
The first stage is VSG, PV and DC/DC, and the second stage is PCS. It has been verified that this stage can solve

the problem of excessively low battery voltage or large fluctuation during discharge.

Photovoltaic

DC
DC
=
VSG1
VSGn
DC
= DC

Figure 5. Multi machine parallel topology

Generally, micro sources dominated by photovoltaic or wind power are more vulnerable to natural conditions
beyond people's control, which will increase the number of power fluctuations. A larger J is often selected to reduce
the fluctuation amplitude, but this will increase the response time of the system, and a larger damping coefficient D
is required to reduce angular frequency change. When the system maintains a stable state, a larger damping
coefficient will have a certain damping power, which will change the state of the system. One of the preconditions
for power distribution based on capacity proportion is that the damping coefficient in the circuit parallel system
must increase as inertia and capacity moment increases, and decrease with the decrease. However, in reality, these
two variables are difficult to always maintain in the range of the proportional case relationship. Therefore, the

adaptive strategy is selected to adjust the power distribution to avoid the above situation.
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Figure 6. Sag regulation in VSG

When establishing a PCS parallel system, the first PCS will be selected as the reference point, and then the
inductance value set by this PCS will be 3 times of the line impedance value. When the flux linkage coefficient and
voltage regulation coefficient of PCS in the excitation control system are set to be the same, the difference between
the negative terminal voltage of the Nth PCS and the first PCS can be obtained according to the reactive voltage

control:

AU :UnJr _U1+ = I:nn(Urefl _Un) +Urefn:|_|:n1(Qrefn _Q1+Uref1 (8)

+ +

In formula (8), " and ! supplement the change amplitude of output terminal voltage after virtual

inductance and impedance, and the reference voltage of all micro source AC output terminals is set to the same, that

iSUrefl = Urefn (9)

Then from formula (8) and (9), (10) can be obtained:

AU = UrT _U1+ =n, (Qrefl _Qn) - nl(Qrefn _Ql) (10)

According to the power transmission characteristics, the total voltage drop of the first PCS line is:

_ QX + Xyy)

U -, =
b

(11)

V1 represents the added virtual inductance, then the total voltage on the line of the nth PCS (adding virtual

impedance at the output end) drops to:

U+ _Ub — Qn(xvn + Xn)

U 12

Xvn represents the introduced virtual impedance of the nth PCS. According to formula (11) and (12), the

voltage drop between the n-th and the first PCS is:
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U: _U1+ — (Xnv + Xn)Qn _ XlQl

U, U, (13)

The purpose of introducing AVI is to achieve same voltage drop between the nth and the first PCS on the
reference impedance, so that there is no circulation in the whole system. From the above formula, (14) can be

obtained:

) — (Xnv + Xn) _ XlQl

n, (Qrefn - QZ) —n (Qrefl - Ql U U
b b

(14)

To realize the proportional reactive power distribution, reactive droop coefficient is inversely proportional to

the power, and the formula is:

Qrefn _ n

Lk
Qrefl nn (15)

To sum up:

X :—[Xn +%nlJ+(nl+ Xl)%

n " (16)

In the above formula, Q1, X1, and Ub are real-time transmission of communication mode, so Q1/Qn is a dynamic
variable. formula 5.27 shows that when Q1/Qn remains stable, the adaptive virtual impedance value will also remain
stable, and no power will be output in proportion to the capacity. In order to reduce the time from Q1/Qn fluctuation
to stable state, proportional integral PI is added to adaptive virtual impedance and reactive power control system,

also to reduce the fluctuation of AC bus voltage generated during load switching or loading.
3. VSG based parallel power allocation strategy result analysis

After the VSG model is established, simulation experiments are carried out to explore the dynamic response
of different moment of inertia and damping coefficient to power distribution; Secondly, small signal influence in
the circuit on stability and the improvement of power distribution accuracy by adding adaptive virtual resistance

inductance are explored.
3.1 VSG model system construction results

The existence of the damping winding reduces the power system stability, and damping coefficient is included in
VSG algorithm to maintain micro source system stability. Simulation experiment results to explore existence impact
of damping coefficient on system are shown in the figure. By comparing with the given power, it is found that when
the damping coefficient is 60, the response time of lower power is shorter and frequency of oscillation is less; higher
power response time is longer, and the frequency of oscillation is more. When the power is small and damping
coefficient increases from 60 to 200, the response time and oscillation frequency fluctuate within the same range.

At this time, the change of the damping coefficient has little effect on the power. When the power is large, when the
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damping coefficient increases from 60 to 200, the response time of the power decreases as coefficient increases, and
oscillation frequency decreases in turn. Therefore, when large power changes, larger damping coefficient can better

maintain system stability.
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Figure 7. Dynamic response of power under different damping coefficients

The frequency will change with the change of load under different power grid modes. The results of response time
analysis of different frequencies through simulation experiments are shown in the figure below. The response time
of frequency is different under different moments of inertia. When the moment of inertia is 10, the response time is
0.3 seconds ago, the frequency changes little and remains in a straight line all the time; After 0.3 seconds, the
frequency first drops sharply with the increase of time and then tends to be flat. When the moment of inertia is
increased from 10 to 15 and 20, the trend of the three curves changing with frequency is similar, but as inertia
moment increases, frequency response amplitude will increase, and the stability of the system will be maintained

more.
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Figure 8. Dynamic response of frequency under different Moment of inertia

In conclusion, the simulation results show that the introduction of damping coefficient into the VSG model system
can indeed reduce the impact of other factors on power output and maintain the stability of the system. The greater
the damping coefficient is, the better the system stability will be maintained. Influence of the change of inertia
moment on power varies greatly with length of response time. In the actual process, selecting the appropriate

moment of inertia to maintain system stability is needed.

3.2 VSG parallel system small signal stability analysis
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In the given parameters, U=E=220V, W=300radls, @ =0.02rad, the equivalent data of filter inductance and VSG
synchronous inductance is L=0.318mH. The distribution mode of the characteristic root of the system in the complex

plane can be analyzed by using the root track command of matlab in Figure 9.

Parameter root trajectory when J1 changes
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Figure 9. Moment of inertia J1 Root lock when the inertia changes

When setting J2=7, D1=2D1=100, Kw1=2 Kw2=2000, Lw=1.5e-3, J1=7~500, the calculation results show that the
system has three characteristic roots, of which S1 and S2 are conjugate complex roots. When J1 is continuously
accumulated from 7 to 100, the values of S1 and S2 will be closer to imaginary axis, and VSG algorithm system
stability will be reduced; If J1 accumulates from 100 to 500, S1 continues to approach the imaginary axis, even
closer to the zero point. System state becomes more and more turbulent, and S2 will be farther and farther away
from the imaginary axis, without any intersection with the zero point. However, S2 leaves the zero point more
slowly than S1. The change trend of S3 is also close to the imaginary axis with the continuous improvement of J1.
However, compared with S1 and S2, the impact of S3 on the system is relatively small and almost negligible.
Therefore, the influence of Jd increase on the system changes mainly according to the change trend of S1 and S2,

that is, inertia’s increase will reduce VSG algorithm system stability.

Parameter root trajectory when D1 changes

3
0
, ~~ D1 increase
D1 increase si
1 s3
o i O
g A 0000000 QO COo0
S0 —
= Q
= 3
IS4 &
E-1F \\%O
No
D2increase 2,
2 s2 ==
3 1 I 1 1 1 1
40 -35 30 -25 20 15 10 0

Real part: Re

Figure 10. Root trajectory when stamping stakeholder D1 changes

Set each parameter data as J1=8, D1=2, D1=100, Kw1=2, Kw2=2000, Lv=1.5e-3, J2=4~500, and explore
change impact of damping coefficient on system stability. Results are shown in Figure 10 above. Similar to inertia
influence, system has three different characteristic roots, S1 and S2 are still conjugate complex roots. In process of

J2 accumulating from 4 to 315, S1 approaches the imaginary axis from fast to slow speed, and S2 also approaches
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the imaginary axis slowly. It can be seen that the impact on system stability decreases slowly; In process of J2
accumulating from 315 to 500, S1 continues to approach the imaginary axis to the vicinity of zero point, and the
extreme value is even close to a negative number, which indicates that the state of the system has been extremely
unstable and will be in danger, but S1 will leave the imaginary axis and zero point, indicating that the system is
temporarily stable at this time. The change trend of S3 is also approaching the virtual axis at a slower speed during
the continuous improvement of J2, but its impact on the system is negligible compared with S1 and S2. Therefore,

its influence on system will reduce balance of the system with increase of the coefficient.
3.3 VSG parallel power distribution based on adaptive virtual impedance

VSG system without virtual impedance control is simulated, and the impedance ratio and capacity ratio are not
inversely proportional. Table 1 shows the results of simulation experiments on output power of different distribution
modes. Reactive power output ratio is Q1: Q2=1.36:1, and the output ratio of active power is P1: P2=1.59: 1.
Obviously, the ratio is less than twice the size. Moreover, the distributed output reactive power is always within the
fluctuation range, with the peak value reaching 8.5k Var, At this time, the output state of power will lead to power
coupling. When the line has no virtual impedance, the impedance ratio and capacity ratio are not inversely

proportional, which will have a greater impact on the distribution and output of reactive power.

Table 1: Output power of different distribution modes

live power/Kw e power/Kw

Add an adaptive virtual inductor to # 1 PCS to keep the impedance ratio and capacity ratio in inverse ratio all the
time. Carry out the simulation test under condition 2 in Figure 11. Active power output ratio is P1: P2=2:1, Q1:
Q2=2:1, which meets the requirement that the output ratio is double. Compared with the power distribution under
condition 1 without AVI, distribution efficiency of this power is greatly improved. After AVI is added, system
voltage and current will have an adjustment time in the initial state, about 0.25s, during which the peak current is
6.5A and the maximum difference voltage is 0.32V; after fluctuation regulation, the current of the motor system will
be maintained at 0.8A, and the voltage difference at the PCS output terminal is close to 0. This state has met the
requirements of circulating current, indicating that the motor system with adaptive virtual impedance can effectively

adjust the power distribution.

P1
P2

Given power

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35

Figure 11. Simulation diagram of working condition 3

To sum up, this simulation experiment compares the distribution of reactive power and active power in the reverse
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proportional relationship between impedance and capacity ratio maintained without adding virtual impedance
inductance and in the reverse proportional relationship between them maintained with adding AVI in motor system.
After adding adaptive virtual impedance, reactive and active power distribution accuracy is significantly improved,

which proves the feasibility of this strategy and can make power distribution more stable.
4. Conclusion

To solve unstable power distribution of synchronous motors in actual conditions, a VSG parallel model by AVI is
designed. The simulation results showed that both inertia moment and the damping coefficient in VSG affected
system stability. As inertia moment and damping coefficient increase, stability of the system decreased. When
adaptive virtual impedance was not added, the reactive power distribution ratio was Q1: Q2=1.36:1, and the active
power distribution ratio was P1: P2=1.59:1. Neither of them can meet the requirement of 2:1 distribution relationship.
In the power output process, the voltage and current fluctuate greatly, and the system was unstable; When AVI was
added, active power distribution ratio was P1: P2=2:1, Q1: Q2=2:1, and the distribution relationship between the
two met the requirement of 2:1. In the process of power output, the initial voltage difference at the PCS terminal
reached the maximum value of 0.32V, and after a short fluctuation of 0.25s, the voltage difference was maintained
near 0; The initial peak value of current was 6.5A. After 0.25s fluctuation, the steady-state current of the motor
system remained at 0.8A, reaching the basic condition of circulating current. Therefore, the power distribution
strategy designed this time can make up for the shortcomings of other strategies in terms of unstable power output
and large fluctuation range under the influence of other signals, and the accuracy of this model is higher than other
control distribution strategies, which can effectively solve the problem of unstable power distribution of motor
system in the actual situation. However, its disadvantage is that the control system is complex, which will consume

more resources when applied to the actual situation.
5. Fundings
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