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Nowadays, due to the cleanliness and high efficiency of grid-connected new energy, it has become more and more popular in the market. However, there are still some problems in grid-connected power control and cannot be well supervised. Therefore, this paper studies a new energy grid-connected power control method based on predictive regulation performance and embedded systems, aiming to control new energy grid-connected power through predictive regulation performance and embedded systems. In this paper, the predictive regulation performance and energy conversion rate of the embedded system new energy grid connection are tested. In the experiment, the energy conversion rate was between 60% and 70%, while the traditional new energy grid connection rate was between 40% and 60%. The maximum power generation efficiency of new energy grid-connected with predictive regulation performance and embedded systems was 83%, while the maximum power generation efficiency of traditional new energy grid-connected was 68%. It can be seen from these experimental results that predictive regulation performance and embedded systems have good effects on new energy grid-connected power control.
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1 INTRODUCTION
With the continuous updating and iteration of the power system, NE grid connection has become a popular power generation method. In traditional power generation methods, coal is often used as fuel, which poses harm to the environment. Therefore, the clean power generation method of NE grid connection is becoming increasingly popular. The power control method for NE is the focus of research by researchers, and better control of NE grid connection power can improve the efficiency of NE grid connection.
NE grid connection is now a hot research direction. Scholar Taul Mads Graungaard believed that grid connected converters exposed to weak current grid conditions and severe fault events faced the risk of losing synchronization with external power grids and adjacent converters. This dilemma had led to an increasing interest in analyzing synchronization mechanisms and developing modeling tools to predict the transient stability of grid connected converters (Taul et al., 2019a). Liu Ju conducted modal analysis on grid connected wind turbines under different operating conditions and grid strengths. The modal analysis results showed that weak current networks were prone to instability under heavy load conditions due to phase locked loop oscillations (Liu et al., 2019). Zhang Xueguang believed that phase locked loop (PLL) was a common method for three-phase grid connected inverters to obtain grid synchronization information, and the dynamic characteristics of PLL were key factors for stable operation of inverters (Zhang et al., 2018). Liang Xiaodong believed that as more distributed generation units based on renewable energy were connected to the public grid, the deterioration of power quality at public coupling points had become a major issue (Liang and Chowdhury, 2018). The research on NE grid connection is of great significance for improving the quality of NE grid connection. If NE grid connection is combined with predictive regulation performance and embedded systems, then NE grid connection plays a greater role. Embedded systems can provide better power control for NE grid connection, which improves the efficiency of NE grid connection. Increased efficiency also means reduced costs.
Predictive regulation performance and embedded systems can both be helpful for the NE grid connection function. Chen Min believed that grid connected inverters without isolation transformers usually injected a certain amount of DC (direct current) components into the AC (alternating current) power grid due to current sensor errors, tolerance of power switching devices, and asymmetry of drive pulses (Chen et al., 2018). Soliman Mahmoud A proposed a new adaptive fuzzy logic control strategy for improving the performance of grid connected wind power generation systems. The permanent magnet synchronous generator driven by a variable speed wind turbine was connected to the power grid through a full capacity power converter (Soliman et al., 2018). In the grid-connected power system dominated by voltage source converters, Hu Qi also encountered the common signal synchronization instability problem in traditional power systems, which has received more reports and research (Hu et al., 2019). Zhang Qianjin proposed to incorporate nonlinear factors such as dead time and phase locked loops into the impedance model of large-scale grid-connected photovoltaic systems, and consider the changes in photovoltaic capacity to study their impact on system power quality and stability (Zhang et al., 2018). Alceu Bernardes Castanheira de Farias proposed a manual implementation of linear model predictive control (register-transfer level implementation) and a floating-point digital representation applied to the use of quadrotor systems (Bernardes et al., 2022). Dominique Bonkoungouric researched and designed a DC/AC energy converter using the harmonic selective elimination (HSE) method. To do this, he combined two power stages connected in the derivation. Each power stage consists of transistors and transformers. The quasi-sinusoidal output voltage of the inverter can be generated by switching the connection of two rectangular waves transmitted by each stage. The results show that the energy conversion device has good robustness and technical performance. It can be seen from this analysis that the control of the inverter output voltage and the resulting simulated phase angle is very important in order to transfer the current from the continuous battery to the AC battery (Bonkoungouric et al., 2022). With predictive regulation performance and the support of embedded systems, NE grid connection can provide better control over power.
The era of using traditional fuels is slowly passing, and now the use of NE is slowly emerging. NE grid connection is now a popular way of generating electricity, with great research value. This article focused on predictive regulation performance and embedded system power control methods for NE grid connection, which improved power control for NE grid connection through predictive regulation performance and embedded system methods. This article has experimentally tested the predictive regulation performance and the energy conversion rate, power generation efficiency, and power generation cost of the embedded system’s NE grid connection. From the data point of view, it is better than the traditional NE grid connection, which also shows that the predictive regulation performance and the embedded system have a high degree of compatibility with the NE grid connection.
2 NE GRID CONNECTION POWER CONTROL METHOD
2.1 Types and characteristics of NE grid connected power generation
NE mainly refers to various energy sources generated by the sun or the earth, including solar energy, wind energy, etc. NE is characterized by less pollution and large reserves. Therefore, making good use of NE can solve people’s energy problems.
NE power generation has certain requirements for time and season, sometimes requiring light and sometimes wind. This requires sufficient sunlight and light to transmit a large amount of electricity to the public grid. However, if there is insufficient wind or light, the generator is stopped.
2.2 Impact of grid connection use of NE
The traditional energy structure has been unable to meet the needs of sustainable development, and today, people use a lot of electricity. In this case, fossil fuels would run out if only fossil fuels were burned to generate electricity. Therefore, the development of NE sources is of great significance, which can enable the sustainable development of resources.
NE grid connection uses advanced technology. NE grid connection proposes a fast and accurate voltage feedback detection method, in which an output voltage is injected into the inverter current to adjust the power output. NE grid connection can convert solar and wind energy into electric energy, and can diversify the energy structure, so it can replace traditional power systems. However, as the NE grid connection technology is not yet mature, it is necessary to take reasonable measures to strengthen the application of NE power generation grid connection to provide assurance for the stable operation of the distribution network, which is widely used in grid connected converter systems.
The effects that NE grid connection can produce are as follows. NE grid connection is conducive to the sustainable development of electricity. Traditional power generation is mainly based on coal, which leads to the loss of many non renewable resources, while NE is an energy that cannot be exhausted.
Disadvantages of traditional power generation.
1) Smoke pollution
Acid rain has increased in many parts of China due to the growing volume of gases such as SO₂ from direct coal combustion. The country produces 1.4 million tons of dust pollution every year, causing fly ash pollution to the environment near the power station, causing adverse effects on people’s lives and plant growth. The country produces 15 million tons of soot every year.
2) Resource consumption
Power generation steam turbines usually use water as a cooling medium, and a 1,000 MW thermal power plant consumes about 100,000 tons of water per day. The country consumes 50 million tons of standard coal every year.
Therefore, with the continuous development of NE, it is possible to solve the problem of power resources. NE grid connection is conducive to optimizing the power supply layout. For example, when the location of solar power generation is insufficient, free space on the roof can be used. NE grid connection is conducive to improving the efficiency of electric power enterprises. It is a relatively decentralized power generation method that can ensure that electricity is available to residents in various regions. Therefore, NE access and grid connection can improve people’s quality of life.
NE grid connection also has an impact on power quality, such as voltage. During grid operation, specialized equipment is often used to adjust the voltage. Voltage regulation equipment can be used to adjust the voltage value can effectively improve the power quality. The voltage regulator is the equipment that makes the output voltage stable. It is composed of voltage regulator, constant voltage, control circuit, and servo motor. When the input voltage or load changes, the control circuit samples, compares, amplifies, and then drives the servo motor to rotate. The position of the regulator carbon brush is changed, and the output voltage is kept stable by automatically adjusting the coil turn ratio.
As the proportion of NE increases, parameters such as the impedance of the power grid are changed, and using traditional power grid modes cannot ensure the quality of the power grid. Therefore, there is a connection point between the power grid and NE. At the connection point, the penetration ability of the power grid is affected by voltage. When adjusting the voltage, it is necessary to adjust it according to the actual situation of the power grid. Because the power supply line is long, there is a voltage drop on the line. Therefore, the near end voltage is high, and the far end voltage is low, which makes the transformer primary input voltage inconsistent. In order to ensure that the output voltage of the secondary side of the power transformer is certain, it is necessary to adjust the tap changer gear according to the level of the input voltage of the primary side to change the number of turns of the primary coil and change the transformer ratio to ensure that the secondary output remains constant.
During the use of NE grid connection, harmonics also occur, which have a significant impact on the power system. For example, many photovoltaic inverters are used in photovoltaic power generation systems, which are composed of electronic components. The harmonics generated by wind farms are from inverters in the power conversion system, which also inject harmonics into the grid during grid connection. Grid connected voltage source converters are currently an inevitable means of expanding and supporting power systems. However, their harmonic injection and high-frequency switching may lead to reduced power quality and equipment reliability. Therefore, the harmonic injected into the converter must comply with the corresponding standards (Xing et al., 2021).
The method for improving the power quality of NE grid connection includes installing power quality adjustment equipment, specifically by using dynamic reactive power compensators on both sides of the power supply to quickly adjust the power. Reactive power compensation is mainly set at the low voltage side of the NE output terminal, and the voltage at the access terminal is adjusted by adjusting the compensated reactive power. To solve the harmonic problem, a multi pulse converter can also be used to absorb harmonics, which can ensure the normal operation of the power grid.
Another improvement method is to unify the grid connection standards for NE. Currently, the standards for NE grid connection are not uniform, and the relevant regulations are not too perfect. Therefore, technical personnel cannot well control the stability of the power grid and cannot handle various issues during operation. In the actual operation of NE grid connection, it is necessary to accelerate the speed of technological research and development, solve various problems for NE grid connection, and require all departments to strictly comply with grid connection specifications, in order to enhance the safety of NE grid connection. An unstable condition of grid connected voltage source converters is caused by the limit current of the external control circuit (Basit et al., 2020).
To adapt to the development of NE grids, it is necessary to start with the structure of the grid. By changing the structure of the power grid and selecting the appropriate reactance and resistance of the line, voltage fluctuations can be reduced. NE technology requires continuous innovation, which can minimize the number of starts and stops of the power grid, ensure the safety of the power grid, and solve problems such as transient power outages, voltage dips, and voltage rises.
2.3 NE grid connection standard system
The NE industry involves multiple aspects such as planning and equipment manufacturing. Establishing a technical standard system for each link can promote the overall coordination of power supply and power grid, ensuring the sustainable development of NE.
The need for sustainable development requires meeting three principles:
The first is the principle of fairness. The so-called fairness refers to the equality of opportunity choice:
Second is the principle of sustainability. Sustainability here refers to the ability of an ecosystem to maintain its productivity in the face of certain disturbances.
The last is the harmony principle of sustainable development. If each person considers and arranges his or her actions in a way that takes into account their impact on others (including future generations) and on the ecological environment, and acts in good faith according to the principle of “harmony,” then a mutualistic and symbiotic relationship between humans and nature can be maintained, and only in this way can sustainable development be achieved.
NE grid connection is now a hot topic in international energy and power technology. In order to make grid connection of NE more standardized, researchers have developed a series of standard systems for grid connection of NE. In the wind power standard system, there are standard systems for wind farm planning and design, wind farm construction and installation, wind farm operation and maintenance management, wind farm grid connection management technology, wind power electrical equipment, wind farm meteorological observation, etc.
In the field of photovoltaic power generation, in order to promote the development and standardization of the photovoltaic power generation industry, the Energy Administration has established photovoltaic power generation and promoted industrialization standards. In order to accelerate the establishment of a standard system for photovoltaic grid connection, a standard system for photovoltaic power generation has been studied and established. The grid-connected photovoltaic power generation standard system includes national standards such as electrical design, commissioning, project budget estimate, management, planning, foundation, and technical conditions. Industry standards include power station testing, key parts testing, and technical conditions. However, with the gradual improvement of the penetration rate of NE power generation, NE grid connection faces many new challenges. Therefore, it is necessary to revise the original standards and specifically propose technical requirements for high voltage ride through of NE power generation.
Immature new energy grid-connected technology may have the following effects: first, it would lead to the sensitivity of the line protection reduction and rejection; second, it would lead to the misoperation of the line protection; third, it would cause the instantaneous speed of adjacent lines to break protection and lose selectivity; fourth, it would lead to unsuccessful reclosing.
2.4 NE grid connection power control
The NE grid connected power control method includes multiple source information integrated processing, external information integrated processing subsystem, and various automation systems. Through design data access, information processing, and other modules, it can not only use standardized interfaces to obtain platform models and data, but also adapt to external system specifications. Through unified processing of data from different manufacturers, it can be transformed into a model that uniformly describes system models and data structures, which can provide information publishing related services.
NE grid connected power control is usually controlled based on a specified correlation relationship, and the sensitivity is generally calculated and configured in a typical offline manner. When complex cross-sectional structures occur, offline sensors become very cumbersome and difficult to adapt to changes in the power grid. Therefore, a new sensitivity calculation method is needed to control the power of NE sources.
There is also the use of wind and fire coordination control under section constraints. Section operation status can be divided into safety zone, early warning zone, etc. For the strategy of wind and fire coordination, when the sectional power flow is greater than the early warning limit and less than the emergency limit, it is the early warning zone, and then the NE power control system is activated for control. Due to the fact that the cross-section does not actually exceed the limit, and there may be room for the thermal power unit to be lowered, the NE power plant instructions given by the system have fluctuated to a certain extent, and the actual power limit does not occur. However, it is also not allowed to exceed the instructions, and the thermal power unit must be gradually lowered.
Establishing a resource priority and fair inter station allocation of NE is also one of the power control methods for NE grid connection. If market factors are not considered, stations need to have consistent generation orders and installed capacity for controlled periods of time. Due to the different power generation capabilities of different NE sources, it is not possible to simply issue power generation instructions based on the installed capacity. Otherwise, some stations with poor power generation functions waste space, while those with strong power generation functions are limited.
It is also necessary to dynamically update the control sequence based on real-time power generation capacity. Because a station with a high equivalent load rate occupied a station with a low load rate, it is necessary to select a sub station when a station with a high load rate is not required. The method is to rank the load rate from high to low. Then, the load of the station ranking first is reduced, making its load consistent with the load ranking second.
2.5 Breakthrough direction of NE grid connection technology
The high penetration rate of NE grid connection leads to large fluctuations in tie line power flow, which has a significant impact on the operation of the power system. This may lead to some technical issues, such as excessive voltage fluctuations leading to power losses (Taul et al., 2019b). The technologies that need to be breakthrough in NE grid connection technology include electric power meteorological technology. Meteorological conditions are the most critical factor in a high proportion of NE power systems, with a wide range of impacts. It is widely believed that meteorological factors are one of the factors that affect the operation of power grids in the future. In order to prevent electric power meteorological disasters from being affected, it is necessary to develop the technology of electric power meteorological disaster prediction and alarm.
NE grid connection technology also requires breakthroughs in NE high-precision power prediction technology. Due to the imperfect use of NE, it is still difficult to predict high-precision power. The power prediction of NE generation is bidirectional, and it is necessary to study NE generation power prediction technologies with smaller time intervals and better spatial resolution.
NE grid connection technology also requires breakthroughs in NE active support technology. After a high proportion of energy is connected to the grid in the future, it affects the shape and operation mechanism of the power system, which requires the ability of NE to have active support.
The NE grid connection technology also needs to break through the fault mode controller technology, which limits the converter current within the allowable range while maintaining the voltage mode characteristics of the grid connection structure (Guo et al., 2020).
2.6 NE grid connected power control method for predictive tuning performance embedded systems
2.6.1 New energy power grid operation control strategy
First of all, in the process of grid access to new energy, it is necessary to optimize the settings of grid power supply, grid compliance and transmission congestion, so as to reduce the impact of new energy access on the stability of grid operation. In addition, for the harmonic problems generated by new energy access, relevant processing equipment can also be set up in the process of new energy access to implement reactive power compensation for power grid operation. For example, the use of new SVG equipment, in the process of new energy access to the power grid operation, the setting of SVG equipment can promote the stability of the power grid operating voltage; when the voltage tends to be stable during the power grid operation, the harmonic of the power grid operation would also be reduced.
Then, the new energy access of the current power grid operation is mainly the access method of solar energy and wind energy. Therefore, in the process of two kinds of energy access, it is necessary to pay attention to the reasonable access of new energy, before the photovoltaic power supply access or wind turbine grid access, strict calculations should be carried out to ensure that the included power supply energy can promote the stable operation of the grid. In the calculation process, the random power flow calculation method can be used to carry out the access calculation, and the factors of the random output model should also be taken into account in the calculation. The power probability part of new energy access to the grid should be calculated jointly according to the random power flow calculation and the random output model, so as to ensure the deployment function of the grid operation in the process of new energy access.
Finally, the normal operation of the power grid has a very large connection with the power production within the scope, and the power energy plays a very important role in both residential life and industrial production. Therefore, this feature also requires the power grid operation to have continuity and stability. After the new energy access, the continuity and stability of the power grid operation cannot be changed, and the efficiency cannot be reduced, which requires that the new energy access must make the power grid maintain energy saving, environmental protection and efficiency.
Model predictive control is widely used in the control of grid connected inverters due to its advantages. However, traditional model predictive control methods typically require two AC voltage and current sensors to sample the grid voltage and current (Kammer et al., 2018). Due to the instability of NE power generation, large-scale grid connection poses hidden dangers to the power system. To reduce this situation, it is necessary to predict and adjust the output power of power generation before planning the power system, which can reduce the security risks of NE grid connection and reduce the use of traditional fuels.
The prediction methods include direct prediction and indirect prediction. Direct prediction is to directly predict the output power of a power station, and then predict the power of photovoltaic power generation based on weather information (Zhao and Kok Foong, 2022). Direct power prediction avoids complex calculations. In the simplified modeling, the prediction accuracy is very high. However, due to too many factors affecting the output power, the prediction error is relatively large (Meng et al., 2022).
The indirect prediction rule is to predict the illumination amplitude using weather forecasts, and then establish a photovoltaic power generation system formula to solve. First, it is necessary to obtain the value of horizontal solar radiation (Verman, 2020). Then, according to the angle information of the photovoltaic receiving surface, the horizontal radiation amount is converted into the radiation amount of the inclined surface, and the output power of the photovoltaic power generation is calculated (Yin et al., 2017).
Embedded systems are devices composed of hardware and software that can operate independently (Jumshaid, 2022; Kim, 2022). The hardware content includes memory and processors. Embedded systems can choose the necessary software and hardware according to people’s needs (Mansour, 2021). It is based on modern technology, and then coupled with user needs to change. It is flexible and changeable, so adding embedded systems to the NE grid can have a good effect. Embedded systems can regulate NE grid connection through hardware and software devices (Wang et al., 2021).
The embedded NE grid connection system includes a main control module, a dead time delay module, a drive module, and a signal acquisition module. The main control module of the system needs to complete the output of sine waves, as well as the acquisition of power grid signals, and data display level communication functions (Çelik et al., 2023). The embedded NE grid connection system has a drive circuit design. In the drive circuit design, there are high-end suspension circuits inside, which can reduce the number of power supplies (Sadia, 2022). In practical use, it can be directly used in low-power converters without expansion. In the design of power network signal acquisition circuit, voltage transformers are used for power network voltage signal acquisition. In order to ensure the consistency of telecommunication signals, it is necessary to add a detection circuit in the module. In the design of the inverter circuit, it is necessary to use a three-phase full bridge circuit to establish the circuit (Li et al., 2022).
2.6.2 Impact of cleaner grid connection of new energy sources
After the access of new energy, the full load management of power grid operation can be implemented; the full load management of power grid can be implemented; the stability of power grid operation can be improved; the network loss of power grid operation can be reduced. In addition, it ensures that the access of new energy is more efficient, does not cause energy consumption, but also avoids power consumption, and realizes the university and stability of new energy access to the power grid.
In the design of system software, it is necessary to use programming language for programming, and the system program includes the acquisition of power grid signals, data processing, and output of corresponding sine wave data (Narayanan et al., 2021). After the system is started, it is initialized and then checked to see if the power grid is normal. If problems such as power failure, overload, etc., occur, the output is blocked. If the power grid is normal, the zero crossing of the power grid is triggered and converted to the corresponding sinusoidal value. By sending the sinusoidal value data to the modulation module, after modulation, the DC power generated by the power station can be converted into AC power with equal amplitude and phase of the power grid (Jabbarnejad et al., 2019; Long et al., 2021). The system structure design is shown in Figure 1.
[image: Figure 1]FIGURE 1 | System structure design process.
2.7 Application of clustering algorithm in embedded NE grid connection
Clustering algorithms are often used in embedded NE grid connection, which can improve the power control ability of NE grid connection. Clustering algorithm is a method of grouping data into different classes based on their inherent scheme. The clustering algorithm sets the initial dataset to x. Then, the dataset is divided into a category according to the requirements, and there is a category in the requirements. Each group of data v has a membership degree m corresponding to the cluster center b. The clustering function and constraint function formulas are shown in Formulas 1, 2:
[image: image]
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From the functional relationship in Formulas 1, 2, it can be seen that there is a corresponding membership relationship between any data, and there is a direct relationship with the cluster center. The k in Formula 1 is a membership metric factor. From the constraint function Formula 2, it can be seen that the sum of the membership degrees of all categories divided by the dataset is equal to 1. The Formulas 1, 2 can be used to calculate m, and the calculation method is shown in Formula 3:
[image: image]
Because there is [image: image] in Formula 3, the formula obtained by taking its second derivative is shown in Formula 4:
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3 EMBEDDED NE GRID CONNECTED POWER CONTROL EXPERIMENT WITH PREDICTIVE REGULATION PERFORMANCE
Embedded NE grid connection with predictive regulation performance can make power generation more efficient. In this paper, experiments were conducted to test the effectiveness of embedded systems that predict and adjust performance for NE grid connected power control. In this paper, 100 groups of embedded network elements were selected to be connected to the grid and 100 groups of traditional network elements with predictive adjustment performance were connected to the grid for energy conversion rate testing, proving that embedded network elements with predictive adjustment performance can be connected to the grid to reduce unnecessary losses. In this paper, the energy conversion rate of embedded networks with predictive and adjustable performance is obtained by calculating proportional integrals, active and reactive currents, etc. Due to the limited space of this paper, the specific calculation method is not described here.
3.1 Operating conditions
Since the high frequency current ripple may cross the zero point during an on-off cycle, it is necessary to revert to the modulation state of the insertion dead zone. The direction and magnitude of the current are calculated by the parallel current modulation function. The methods is as follows:
When the modules are used in parallel, the voltage error amplifiers of each slave module are connected into the form of followers. The voltage error Ue of the main module is input to each follower, and the output of the follower is Ue, which becomes the current reference of each slave module. Therefore, the current of each slave module is modulated according to the Ue value, which is basically consistent with the current of the main module, so as to achieve the current sharing between modules.
However, the premise of this tuning formula is that the power factor of the electrical network is a unit power factor. In reactive power output, the above strategy may lead to abnormal changes in the current and voltage between reactive power zones. The energy conversion rates of embedded NE grid connection and traditional NE grid connection for predicting and regulating performance are shown in Figure 2.
[image: Figure 2]FIGURE 2 | Comparison of energy conversion rate of two NE sources connected to the grid. (A) Predict the energy conversion rate of embedded grid pole grid connections with adjustable performance. (B) The energy conversion rate of traditional network element grid-connected connections.
Figure 2A represents the energy conversion rate of an embedded NE grid connection that predicts regulatory performance. From the experimental results, it can be seen that the energy conversion rate of the embedded NE grid connection with predicted adjustment performance was between 60% and 70%. Figure 2B represents the energy conversion rate of traditional NE grid connection. The energy conversion rate was between 40% and 60%. From this experiment, it can be seen that the energy conversion rate of embedded NE grid connection that predicted and regulated performance was much higher than that of traditional NE grid connection. The reason for this may be that the embedded NE grid connection that predicts and regulates performance has tighter power control, which reduces energy waste in unnecessary places. Therefore, the energy conversion rate is higher than that of traditional NE grid connection.
The meteorological instrument can record the total amount of radiation per hour and transmit the data to the monitoring center. This paper calculates the average monthly overall power generation efficiency according to PRE recorded daily overall power generation efficiency, which is more scientific in the final data obtained from the experiment. The theoretical power generation can be calculated by collecting the optimum amount of angular radiation from the meteorological instrument. The actual power generation of each PV array can be obtained through the communication between the DC measuring instrument configured in the DC distribution cabinet of the inverter in each district and the monitoring system.
The new energy power generation efficiency is calculated as follows: PRE = PDR/PT.
PDR is is the actual power generation during the test interval (t); PT is the theoretical power generation within the test interval (t); PRE is the new energy power generation efficiency.
In this experiment, seven groups of embedded NE grid connected and seven groups of traditional NE grid connected with predictive regulation performance were tested again to test their power generation efficiency. If the power of embedded NE grid connected with predictive regulation performance can be well controlled, the efficiency of power generation can also be improved, and the power supply of residents can also be better guaranteed. The power generation efficiency of embedded NE grid connection and traditional NE grid connection for predicting and regulating performance is shown in Figure 3.
[image: Figure 3]FIGURE 3 | Comparison of power generation efficiency of two NE sources connected to the grid.
From the experimental results in Figure 3, it can be seen that the highest efficiency of embedded NE grid connected power generation with predicted regulation performance was Group 5, with a power generation efficiency of 83%, while the lowest efficiency was Group 4, with a power generation efficiency of 72%. The traditional NE grid connection had the highest power generation efficiency in Group 2, with a power generation efficiency of 68%, while the lowest power generation efficiency was in Group 4, with a power generation efficiency of 60%. From this experimental data, it can be seen that the efficiency of embedded NE grid connected power generation with predictive regulation performance was significantly higher than that of traditional NE grid connected power generation. The reason for the results can be that embedded NE grid connected power generation with predictive regulation performance can perform digital management during power generation, better controlling the power generation process, which is significant for residents to better use electricity and reduce energy consumption.
By using embedded NE grid connection for predictive tuning performance, energy consumption can be reduced. This article explored the cost savings of embedded NE grid connection by predicting and adjusting performance. Since embedded NE grid connection with predictive regulation performance can improve the efficiency of power generation, the cost should be reduced. This article investigated the power generation costs of five groups of embedded NE grid connections that predict and adjust performance, as well as five groups of traditional NE grid connections. The power generation costs are shown in Figure 4.
[image: Figure 4]FIGURE 4 | Comparison of grid connection power generation costs of two NE sources.
From the experimental results in Figure 4, it can be seen that the highest cost of power generation for embedded NE grid connection systems that predicted and adjusted performance was Group 1, which accounted for 45% of the cost, while the lowest cost was Group 2, which accounted for 35%. The highest cost of traditional NE grid connection power generation was Group 4, accounting for 69% of the cost, while the lowest cost was Group 1, accounting for 60%. From the experimental results, it can be seen that the embedded NE grid connection with predictive regulation performance had the effect of reducing power generation costs. The reason may be that the embedded NE grid connection with predictive regulation performance for NE reduces power consumption after power control, thereby saving costs.
In this experiment, 100 residents were selected to investigate their satisfaction (satisfaction) with the embedded NE grid connection for predicting regulatory performance. Satisfaction is shown in Figure 5.
[image: Figure 5]FIGURE 5 | One hundred residents’ satisfaction with the grid connection of embedded NE for predicting regulatory performance.
From the experimental results in Figure 5, it can be seen that 100 residents’ satisfaction with the predicted regulatory performance of embedded NE grid connection ranged from 75 to 90 points, indicating that residents were relatively satisfied with the predicted regulatory performance of embedded NE grid connection. The reason for this is that embedded NE grid connection with predictive regulation performance can improve power generation efficiency, which can ensure that residents do not often experience power outages.
4 CONCLUSION
With the development of the times, people cannot live without electricity, and power resources have become a very important resource nowadays. However, traditional power generation methods often use fossil fuels, which is prone to cause pollution. Therefore, the NE grid connection power generation method has been introduced, which is highly efficient and clean, and has now been widely used. This article studied a NE grid connection power control method based on predictive regulation performance and embedded systems, aiming to improve the power control of NE grid connection through the use of predictive regulation performance and embedded systems.
This paper experimentally tested the predictive regulation performance and the energy conversion rate, power generation efficiency, and power generation cost of the embedded system’s NE grid connection. Through experimental data, it can be found that the predictive regulation performance and embedded system’s NE grid connection data are better than traditional NE grid connection data, indicating that the predictive regulation performance and embedded system’s use in NE grid connection have a good effect. Due to the length of this article, the number of experiments done is not enough, and it is necessary to continue exploring the research on NE grid connection in the future. Finally, it is hoped that the field of NE grid connection would develop better and better.
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