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In order to reduce power energy consumption and ensure the sustainable development of resources, a research on the generation scheduling mechanism of interconnected power systems based on runoff forecasting is proposed. First, by studying energy-saving power generation scheduling and using the average distribution method, there will be a lot of energy consumption and pollution emissions, so it is necessary to formulate a reasonable power generation scheduling plan; secondly, the medium and long-term runoff forecasting method is analyzed, and artificial neural networks are used to select appropriate hidden nodes Finally, the economic characteristics of the two-stage power generation of the hydropower station are explored, and the marginal benefit of the water level storage capacity and the total power generation is obtained by combining the current operating status and forecast information of the reservoir. Through experiments, it is proved that the method in this paper can better predict the power generation scheduling mechanism of hydropower stations, and the annual power generation of the optimized scheduling is 1.92% higher than that of conventional scheduling, which has significant advantages, ensuring the reasonable distribution of power resources and preventing unnecessary waste.
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1 INTRODUCTION
The current power production scheduling method in the country is to share the power generation of each unit equally, and such a scheduling method will generate a lot of energy consumption and pollution (Le et al., 2021). Under the needs of energy conservation and environmental protection, the country has proposed the implementation of energy conservation and emission reduction plans, in order to achieve the purpose of energy conservation and emission reduction, promote the optimization of the energy structure (Zhang et al., 2022), and guide the energy structure to develop in the direction of high efficiency and low pollution (Li et al., 2021a). In today’s energy shortage and increasingly prominent environmental pollution, developing clean energy, developing green power, and promoting the transformation of energy strategies have become a new trend in global energy development (Li et al., 2021b), and it is also an important direction of energy strategy development. China has developed rapidly in the past 5 years, and will maintain rapid development in the next 10 years. While the country is developing clean energy on a large scale, how to conduct electricity market transactions in the new environment to ensure its efficient use and achieve optimal resource allocation is a practical problem that urgently needs to be studied and solved (Husin and Zaki, 2021), (Yang et al., 2021a).
In order to realize resource complementarity and improve power system operation security (Shang, 2007), it is necessary to interconnect small and medium power grids through tie lines to form a multi-domain interconnected power system. At present, all regions and provinces in China have gradually realized networking, and the networking form has changed from simple bilateral networking to complex networking. After the power systems are interconnected, each system can obtain power from other systems through tie lines, realize mutual support between interconnected subsystems, and obtain benefits such as mutual assistance, peak shifting and mutual backup, thereby improving the reliability level of the entire region. Reference (Fan et al., 2009) proposes an energy-saving power generation dispatching method that takes into account the government’s macro-control and market mechanism, and implements optimal dispatching of various generator sets according to the energy consumption and pollutant emission levels to achieve the power generation dispatching target requirements. Reference (Zhang et al., 2009) proposes a regional power grid energy-saving power generation dispatching model that takes into account the bidding in the electricity market. First, it is sorted by province, and then the grid replacement algorithm is matched in the province, and finally the dispatching situation under various modes is calculated. Reference (Li and Tan, 2012) uses short-term marginal cost pricing as the premise to design a power generation scheduling model. According to the two-part on-grid electricity price mechanism, the transaction plan is clarified by ordering the electricity price of units approved by the government to form a suitable power generation scheduling mechanism. Reference (Yang et al., 2022a) uses the benefit compensation mechanism of the distribution model to formulate a dispatch model, and is compatible with coal consumption ranking and market bidding to implement the power generation dispatch mechanism of the transfer of power generation rights (Fan et al., 2009; Zhang et al., 2009; Li and Tan, 2012; Yang et al., 2022a).
The power generation scheduling situation is not perfect, there is a large planning deviation, lead to serious energy consumption, therefore, this paper puts forward the interconnected power system based on runoff forecast scheduling mechanism research, through the artificial neural network simulation runoff forecast method, analysis of energy-saving power generation scheduling, research of hydropower station optimization scheduling, make a reasonable plan. A power generation model of hydropower station is designed, combined with Markov correction of scheduling error, to improve the mechanism. Through this model, the annual power generation of optimized scheduling is 1.92% higher than that of conventional scheduling, and the optimization effect is obvious. The scheduling scheme formulated by the optimized BP neural network for prediction and runoff is closer to the actual scheduling operation process.
2 ENERGY-SAVING POWER GENERATION SCHEDULING ANALYSIS
The current power generation planning mode in the country is to distribute the power generation time of the units equally. For small thermal power units with high energy consumption and high pollution, the power generation time of the high-efficiency, environmental protection, and energy-saving units, no measures have been taken to encourage clean units to generate electricity. Due to the existence of a large number of clean and low-energy equipment in the country’s power system, the use of an even distribution method has resulted in a large amount of energy consumption and pollution emissions. With the rapid development of the national economy, the electricity consumption of the whole society has increased rapidly, and the energy consumption, pollutants, and carbon dioxide emissions have also increased rapidly. The traditional power generation planning model can no longer meet the new needs.
However, the implementation of energy-saving power generation scheduling is a wide-ranging (Yang et al., 2022b) and complex system engineering, and it is also a major reform of the country’s current power generation scheduling system. This reform will have a major impact on the security, continuous and reliable power supply of China’s power grid, and will also cause major adjustments to the interests of power companies (power generation companies and power grid companies) and local interests (local government tax revenue). At the same time, in the actual scheduling process, a large number of technical support systems developed according to the original ideas need to be upgraded, and the operation process needs to be changed.
The power industry is also a producer and user of energy. China’s power industry accounts for more than 80% of coal production and more than 50% of China’s coal consumption. China’s power industry is a real energy-consuming country. On the one hand, energy consumption and emissions can be reduced in the short term through the power-saving dispatch of power plants. On the other hand, in the process of investing in power generation, the introduction of energy-saving and emission-reduction technologies to maximize the elimination of backward production capacity (Wei et al., 2016) has a profound impact on the development of enterprises. The implementation of the energy-saving power generation plan will greatly change the profit distribution of the country’s power generation industry, and will also have a certain impact on power grid companies and users. Research on optimal dispatching of energy-saving power plants is helpful to formulate a reasonable power generation plan. At the same time, in the energy production plan, more technical support is needed, such as optimizing the dispatching scheme.
The economic essence of the current energy-saving power generation dispatching policy is to realize the “macro-control” of power generation (production) between units with different energy types and units with the same energy type and different energy consumption levels through the promulgation of administrative decrees.
1) The purpose of regulation is to overcome the limitation of simply using the market for resource allocation (Liu, 2021), which does not consider the externalities of electricity commodities that damage the environment and consume resources. Regulation is a supplement to market instruments.
2) The power generation of each unit before regulation is gradually determined according to the development and competition of power grids and power generation enterprises over the years. It can be regarded as similar to “market allocation” in economics, that is, each economic entity makes production and trade decisions according to its own economic interests, and the determined production capacity is also the result of market resource allocation. Under the premise that the market is fully competitive and all stakeholders have sufficient information, the result of this resource allocation can be regarded as an efficient, reasonable and optimal allocation for the present generation without considering the environmental impact on future generations.
3) The power generation of each unit after regulation is the result of the government’s redistribution of the production of each enterprise on behalf of the interests of future generations and in accordance with the goal of sustainable development, so as to optimize the interests of present and future generations.
3 MEDIUM- AND LONG-TERM RUNOFF FORECASTING METHODS
3.1 Multiple linear regression model
The multiple linear regression model is a commonly used model in medium and long-term runoff forecasting, and its form is as follows:
[image: image]
In the formula, [image: image] describes the forecast object; [image: image] describes the number of predictors; [image: image] describes the predictor; [image: image] describes the contribution coefficient of the predictor; [image: image] describes the constant.
The multiple linear regression model treats the relationship between the forecast object and the forecast factor as a linear relationship. The principle is simple and the parameters are easy to set. It has always played an important role in hydrological forecasting. However, when the forecast object and the forecast factor have an obvious nonlinear relationship, the forecast accuracy of the multiple linear regression model will be significantly reduced.
3.2 Support vector machines
Support vector machine is a new type of machine learning method based on statistical learning theory and structural risk minimization principle (Pan et al., 2020). To this end, the support vector machine regression method equation for medium and long-term runoff forecasting is established as follows:
[image: image]
In the formula, [image: image] describes the forecast object, [image: image] and [image: image] describe the Lagrange multiplier, [image: image] describes the predictor vector, [image: image] describes the sample size, [image: image] describes the sample predictor vector, and [image: image] describes the sample predictor vector. Is the kernel function and [image: image] describes the bias (Ming et al., 2007). The corresponding runoff forecast model can be obtained through formula calculation, but it requires a long waiting time and occupies a large storage space.
In summary, Support vector machines use quadratic programming to solve support vectors. When the number of samples is large, quadratic programming involves high-order matrix calculations, which consume a lot of machine memory and calculation time. In addition, when using support vector machines to solve nonlinear problems, the kernel function should be selected carefully (Yang et al., 2021b).
3.3 Grey forecasting model
The grey theory was developed to solve the problem of lack of clarity and uncertainty of information, and gradually gained important attention internationally. There are a large number of location factors and uncertainties in medium and long-term runoff forecasting, so this theory can be used to construct a grey forecasting model. The formula is (Feng et al., 2010).
[image: image]
In the formula, [image: image] describes the first sample number in the runoff sequence; [image: image] describes the [image: image]-th sample number; [image: image] and [image: image] describe the gray model parameters, which can be determined by the least squares method.
The grey prediction model can effectively use the limited medium and long-term runoff data to forecast future runoff, but when the uncertainty of the runoff sequence is the main component, the prediction accuracy of the model will be seriously reduced.
3.4 Predictor identification and error correction of artificial neural networks
Artificial neural network is a nonlinear, self-adaptive information processing system that simulates the activity of biological neurons, and includes powerful nonlinear mapping capabilities. When the number of neurons in the hidden layer is not limited, the three-layer neural network can approximate any nonlinear function infinitely, and is widely used in hydrological forecasting.
According to Kolmogorov’s principle, the empirical formula to clarify the number of nodes in the hidden layer of the neural network is as follows:
[image: image]
In the formula, [image: image] describes the number of hidden layer nodes, [image: image] describes the number of input nodes, [image: image] describes the number of output nodes, and [image: image] describes a constant between 1 and 10.
For nonlinear networks, it is difficult to select an appropriate neural network learning rate (Li et al., 2012). A learning rate that is too large will make learning unstable, and a learning rate that is too small will take a long time to learn. In addition, the number of nodes in the hidden layer of the network should also be limited to a certain area, otherwise there will be under-fitting or over-fitting. For this reason, the error is corrected by the Markov model, so that the forecast accuracy is higher and the power generation of the interconnected power system of the hydropower station is better dispatched.
Multivariate linear regression, artificial neural network and support vector machine for medium and long-term runoff forecasting models need to input predictor vectors. A set of predictors is constructed by correlation analysis, and on the premise of the significance level [image: image], a stepwise regression analysis method is used to select important influencing factors from the set of predictors. Assuming that the number of important influencing factors does not exceed 3, then find the three predictors with the highest correlation with the forecast object as important influencing factors.
Under normal circumstances, there is still a corresponding deviation between the predicted value and the actual value of the medium and long-term runoff forecasting model. Using the Markov correction model to correct the error can better improve the forecasting accuracy of the model. In this paper, the positive error describes that the predicted value is greater than the actual value, and the negative error describes that the predicted value is smaller than the actual value. Usually, the error indicates that the difference between the predicted value and the actual value is small. Using the mean and standard deviation method, the errors are divided into 5 grades: extra large positive and negative errors, large positive and negative errors and general errors, and calculate the error mean and error state one-step transition probability matrix of all grades. If the error process satisfies Markov, the error correction expression is:
[image: image]
In the formula, [image: image] describes the correction error of the [image: image]-th predicted value, [image: image] describes the length of the error sequence, [image: image] describes the [image: image]-th state average without correction error, and [image: image] describes the uncertainty of the [image: image]-th predicted value. The one-step transition probability from the [image: image] state where the correction error is located to the [image: image] state.
4 ANALYSIS OF BENEFIT CHARACTERISTICS OF HYDROPOWER STATIONS
The power generation benefit function of a hydropower station is related to the water head and power generation flow, and is affected by the relationship between the water level storage capacity and the tail water level flow. Simplify the problem and treat the tail water level as a constant. In many cases, the dynamic effects of tailwater levels cannot be ignored. Therefore, under the premise of considering the dynamic influence of tail water level, this paper analyzes the economic characteristics of the two-stage power generation of the hydropower station, so as to provide a more effective decision-making basis for the real-time operation of the reservoir (Wang et al., 2012).
4.1 Mathematical description of two-stage power generation of hydropower station
Reservoir scheduling is a two-stage rolling decision problem. Among them, [image: image] is the initial and final storage capacity of period [image: image], respectively; [image: image] is the final water storage capacity of [image: image] in period [image: image] (Tan et al., 2012); [image: image] is the inflow of period [image: image] and [image: image], respectively; [image: image] is the outflow of reservoir [image: image] in period [image: image], respectively. During the dry season, the reservoir water level is low and the incoming water is small, so the reservoir usually operates with guaranteed production. If the guaranteed output cannot be met, the reservoir operates at a reduced output. During the flood season, when the amount of water inflow is large, there is still wastewater in the installed power generation, and the reservoir generates power according to the installed capacity. Therefore, this paper only studies the case of [image: image] ([image: image] is the minimum power generation water volume required by the hydropower station to meet the guaranteed output of the [image: image] phase, [image: image] is the maximum power generation water volume of the [image: image] phase of the hydropower station, and the installed capacity corresponds to the minimum power generation water volume and the turbine overcurrent capacity.
The two stages of power generation are:
[image: image]
In the formula: [image: image] is the first stage (face stage) and the second stage (remaining stage) (Sakthivel and Sathya, 2021); [image: image] is the total power generation of the two stages; [image: image] is the power generation efficiency of the hydropower station; [image: image] is the relationship between water level and storage capacity; [image: image] is the relationship between the tail water level and flow rate.
In Eq. 6, it is assumed that the power generation efficiency [image: image] of the hydropower plant is known for a given reservoir. At time [image: image], the initial reservoir capacity [image: image] is known, and the two-stage inflow of [image: image] can be obtained from the forecast information. The end storage capacity of Phase II [image: image] is the remaining storage capacity, and its size has an important impact on the later operation of the reservoir. According to the time of the two stages, combined with the current operation status and forecast information of the reservoir, it is determined according to the statistical law of historical operation. It can be seen that the two-stage power generation [image: image] and the total power generation [image: image] are both functions of [image: image] facing the end of the stage.
4.2 Analysis on the benefit characteristics of power generation in two stages
The total power generation [image: image] is not only related to the storage capacity [image: image] at the end of the facing phase (Ansarian et al., 2015), but also related to the state of the reservoir in the [image: image] phase, the engineering characteristics of the reservoir itself, and the characteristics of the downstream river. There are many influencing factors. How to decide to optimize the two-stage power generation [image: image]. Therefore, through mathematical analysis, this paper reveals the variation law of the two-level power generation [image: image] and the total power generation [image: image] with the storage capacity [image: image] of the facing level (Ye et al., 2008), which provides a basis for making optimal decisions. This section mainly studies the variation law of power generation with the terminal storage capacity [image: image] in two stages.
The marginal contribution of the storage capacity A at the end of the facing period to the two-stage power generation (Zhan and Zuo, 2012) is:
[image: image]
In the formula, [image: image] is the marginal benefit of two-level power generation, that is, the change in power generation caused by the change of the terminal storage capacity [image: image]; [image: image] is the increase of the storage capacity of the unit [image: image] and the increase of the reservoir water level (Tan et al., 2014), and [image: image] is when the reservoir flow is [image: image]., the increase in unit flow and downstream tail water level. In Formula 7, [image: image] refers to the head increased by increasing the unit storage capacity (i.e., decreasing the flow rate by one unit) when the storage capacity at the end of the first stage is [image: image]. [image: image] refers to the increased power generation by increasing the water head [image: image] when the power generation is [image: image]. [image: image] refers to the increased power generation by increasing the unit power generation when the water head is [image: image]. Therefore, the positive and negative marginal benefits of the first stage depend on who controls the water head and volume.
From Taylor’s first-order expansion, we get:
[image: image]
[image: image]
Substitute [image: image] into the above Formula 7, and combine Formulas 8, 9 to obtain:
[image: image]
Put [image: image] into Eq. 10, we can get:
[image: image]
In Formula 11, [image: image] represents the power generation of the reservoir with the amount of water [image: image] when the inflow in the period [image: image] is [image: image], and the water level value at the end of the period (Kumar et al., 2018). [image: image] represents the downstream tail water level, and the amount of water corresponding to the power generation of the reservoir is [image: image]. The results show that with the increase of [image: image], [image: image] increases, [image: image] decreases, and [image: image] also increases. Because [image: image], so [image: image]. In addition, during normal operation of the reservoir, [image: image] ([image: image] is usually the dead storage capacity), that is:
[image: image]
Since reservoirs with a large drop (Jinghua and Hua, 2011) usually satisfy [image: image], that is, [image: image], this paper mainly studies the hydropower station satisfying [image: image], and then brings [image: image] into the above Eq. 7, and combines Eqs 8, 9 to obtain:
[image: image]
It can be seen that for the reservoir satisfying [image: image], [image: image] is always established. To sum up, the marginal benefit of the first stage is less than 0, and the marginal benefit of the second stage is greater than 0, that is, when the water storage [image: image] increases at the end of the stage, the power generation in the facing stage decreases, and the power generation in the second stage increases, that is, two stages. There is a competitive relationship between power generation (Zhao et al., 2009). Next, we will further discuss the change law and economic characteristics of the two-stage total power generation with the decision to store water at the end of the stage.
4.2.1 Analysis of factors affecting total power generation
The marginal benefit of the total power generation [image: image] is the sum of the marginal benefits of the two stages of power generation, which can be obtained by Formula 7:
[image: image]
Using [image: image] and [image: image] to represent the first half and the second half of the marginal benefit of the total power generation respectively, the Formulas 15, 16 are obtained:
[image: image]
[image: image]
It can be seen from Eq. 14 that the marginal benefit of the total power generation is affected by the current status of the reservoir and the engineering characteristics of the reservoir, namely the water level-capacity relationship of SSR (*) and the tailwater level-discharge relationship of SDR (*). Eq. 15 expresses the influence of the relationship between water level and storage capacity on the marginal benefit of total power generation, and Eq. 16 expresses the influence of the relationship between tail water level and flow on the marginal benefit of total power generation.
4.2.1.1 Influence of water level and storage capacity relationship
From the water balance [30] [image: image], we can get:
[image: image]
In addition, through the first-order Taylor expansion, it can be obtained:
[image: image]
[image: image]
From Eqs 15, 17, 18 we get:
[image: image]
In the formula, [image: image] is the increment of the reservoir water level when the reservoir capacity is [image: image] and the total water inflow in the two stages is stored in the reservoir. According to the characteristics of the relationship between water level and storage capacity, [image: image] can be known. Therefore, it can be seen from Eq. 20 that when the two-stage inflow is known, [image: image] decreases with the increase of the storage capacity [image: image] at the end of the facing period, but is always positive, that is, the total inflow of the two-stage inflow is determined by the relationship between the water level and storage capacity Affects the marginal benefit of the total power generation, but promotes the increase of the total power generation, and [image: image] increases with the increase of the two-stage influent [image: image]. In addition, Formula 20 shows that for different reservoirs, when the two-stage water inflow is constant, the greater the slope [image: image] of the water level storage capacity curve, the greater the reservoir slope, the greater the [image: image], that is, the difference between the water level storage capacity relationship and the marginal benefit of total power generation. The greater the impact, the smaller the vice versa.
4.2.1.2 The influence of tail water level and flow relationship
In Eq. 16, both the first half and the second half are functions of displacement. First analyze the change law of [image: image], and then analyze the change characteristics of [image: image].
The derivative of [image: image] is: [image: image]. According to the relationship between tail water level and flow characteristics, we can know:
[image: image]
It can be assumed that the tail water level flow relationship curve conforms to the series of formulas:
[image: image]
In the formula, [image: image], its first-order formula can be obtained:
[image: image]
Its second-order formula is
[image: image]
From the above Formulas 23, 24, we can get:
[image: image]
[image: image] is an increasing function of [image: image]. When [image: image], [image: image], when [image: image], [image: image]. As the water storage capacity of [image: image] increases, [image: image] reduces the power generation of the facing stage, [image: image] increases the power generation of the second stage, the first half of [image: image] increases, the second half decreases, and [image: image] increases as a whole. The negative impact of total power generation is gradually increasing. In addition, it can be seen from Eq. 16 that the change of [image: image] is also related to the relationship [image: image] of tail water level and flow. When the relationship between the tail water level and flow rate is steeper, that is, the greater the slope, the narrower the lower part of the corresponding swim channel, the larger the relative variation range of [image: image], and the greater the influence of the tail water level on the total power generation.
4.2.2 Concavity and convexity analysis of total power generation
The second derivative of the total power generation is:
[image: image]
According to the characteristics of the water level storage capacity relationship curve, it can be known that [image: image]. In addition, combined with Formula 28, it can be seen that no matter what number [image: image] takes, [image: image] is larger than 0, and because of [image: image], [image: image] is. When the total power generation of the two stages is a concave function of the storage capacity [image: image] at the end of the facing stage, it proves that with the increase of the storage capacity at the end of the facing stage, the marginal benefit of the total power generation decreases.
4.2.3 Monotonicity analysis of total power generation
It can be obtained by Formulas 8, 16:
[image: image]
It can be obtained by Formulas 14, 20, 27:
[image: image]
To sum up, it is assumed that [image: image] is always positive after the reservoir situation is clear; the water volume of the two-stage power generation changes with the change of the storage capacity [image: image] at the end of the facing stage, so that [image: image] shows a positive and negative change.
It can be known from Formula 28 that if [image: image] is [image: image], then [image: image]. If [image: image], [image: image], [image: image], then [image: image], then increase the water storage capacity [image: image] at the end of the stage, the total power generation [image: image] will increase; assuming [image: image], [image: image], since the total power generation in the two stages is a concave function for the final storage capacity [image: image], At this time, with the increase of the water storage amount [image: image] at the end of the stage, the marginal benefit gradually decreases. According to whether [image: image] will be smaller than 0, it can be divided into two ways. 1) Assuming that there is a condition of [image: image], when [image: image] increases, the total power generation [image: image] in the two stages increases first and then decreases, and the total power generation has an extreme value [image: image], which is the maximum value; 2) Assuming that there is no condition [image: image], this When [image: image] increases with the increase of [image: image], the two-stage total power generation reaches the maximum value at the upper boundary.
5 EXPERIMENT AND ANALYSIS OF EXPERIMENTAL RESULTS
This paper takes a hydropower station as the research object, and studies the medium and long-term power generation operation of the reservoir. The hydropower station is a comprehensive water conservancy project focusing on power generation and taking into account flood control. In addition, it also has comprehensive utilization benefits such as retaining sand, improving the navigation conditions of the reservoir area and the river section under the dam. The controlled area of the reservoir is 438,800 square kilometers, accounting for 95,200 square kilometers of the entire basin. The total storage capacity is 12.43 billion m3, the normal water level is 650 m, and the dead water level is 590 m. The corresponding storage capacity is 11.02 billion m3/s and 5.025 billion m3/s respectively. Its annual regulatory performance is incomplete. The rated total installed capacity is 12 million kW, and the average annual power generation is 56.04 billion kW hours. Guaranteed output of 3.409 million kw h.
Combined with the artificial neural network model mentioned in 3.2, the runoff in 2018 is predicted month by month. According to the forecast runoff combined with different scheduling methods, the scheduling scheme is obtained, and the actual working conditions are obtained according to the actual water flow combined with different scheduling methods.
According to the neural network optimization scheduling model, using Java language programming, taking the hydropower station’s maximum power generation as the optimal scheduling objective, a medium and long-term optimal scheduling model for hydropower stations is established. Input the runoff data representing the year, and the model parameters are set as follows: the penalty coefficient is 1, the penalty index is 2, the convergence accuracy is 5 × 10−5, the maximum discrete step size is 0.4, and the maximum number of iterations is 100. Optimize the water level process for each month in 2018, and then perform scheduling calculations based on the optimized water level process. It was concluded that in 2018 the hydropower plant has a planned annual power generation capacity of 61.340 billion kWh. Tables 1, 2 are the scheduling of traditional and this method respectively.
TABLE 1 | The running process of the conventional scheduling plan.
[image: Table 1]TABLE 2 | The scheduling plan running process of the method in this paper.
[image: Table 2]It can be seen from Tables 1, 2 that in July, the amount of discarded water under conventional dispatch has reached 1680, while the amount of discarded water in this dispatch method is less than 1354.2. In August, the amount of water discarded by the conventional dispatch mechanism was 265, and the amount of water discarded by the dispatch mechanism in this paper was 264.37. This shows that the dispatching mechanism method in this paper has great advantages, reduces the waste of water resources, and can ensure the increase of the power generation of the hydropower station.
To better understand the scheduling situation, Figure 1 shows the comparison results between the traditional scheduling model and the scheduling model in this paper.
[image: Figure 1]FIGURE 1 | Comparison of monthly power generation.
It can be seen from Figure 1 that the power generation of the hydropower station under the conventional dispatching method is not as much as the optimized power generation in this paper, especially in June, when the amount of rainwater is large, this paper can better allocate the water resources of the hydropower station, make better use of resources, and reduce waste, thereby producing more power energy.
The actual operation process of the two scheduling methods and the operation process of different forecast runoff plans are shown in Figure 2. Among them, plan one represents the running process of traditional BP neural network forecasting runoff plan, and plan two represents the running process of optimizing artificial neural network forecasting runoff plan.
[image: Figure 2]FIGURE 2 | The actual operation process of the two scheduling methods and the operation process of different forecast runoff plans. (A) Comparison of the monthly average output process and the water level process in the actual process and planning process of traditional dispatching. (B) Comparison of the monthly average output process and the water level process in the actual process and planning process of optimal scheduling.
The following conclusions can be drawn: the optimal dispatching effect after the whole year is better than the conventional dispatching effect, indicating that the optimal water level adjustment process is obviously helpful to increase the annual power generation. In the process of formulating the dispatch plan, the optimized BP neural network is reasonably used to provide the predicted runoff input for the dispatch model.
6 CONCLUSION
In this paper, a hydropower station is designed as the research object, and a systematic study on medium and long-term power generation dispatching of the reservoir is carried out according to a series of characteristics such as integrity and dynamicity of reservoir dispatching. It can be seen from the experiment that the annual power generation of optimal dispatch is 1.92% higher than that of conventional dispatch. Comparing the results of conventional dispatch and optimal dispatch, as well as the planned operation process and actual operation process of the two dispatch methods, the following conclusions can be drawn: It further verifies the rationality of BP neural network to provide forecast runoff input for scheduling planning; secondly, compared with conventional dispatching, optimal dispatching has an increase in total power generation; thirdly, according to the operating water level process, optimal dispatching The drop of the dispatched water level is smaller, and the water level process is more stable; fourth, because the water supply period does not fall to the dead water level at the end of the water supply period, the output value of the optimal dispatching in the first month of the water storage period is higher than that of the conventional dispatching, thereby increasing the power generation. To a certain extent, this paper reflects the flexibility of changes in the optimization of power generation scheduling in the medium and long term, and verifies the rationality of the BP neural network to provide runoff input for medium and long-term scheduling. Important guiding role.
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