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Abstract: In recent years, the development of power systems has advanced by leaps and bounds. With the development of 

artificial intelligence, new directions have emerged. China has upgraded the development of artificial intelligence to a national 

strategy. A new proportion of new energy terminals is connected to the power grid. Modern power systems present complexity 

and uncertainty. Artificial intelligence technology will be an effective measure to solve complex system control and decision 

problems. Based on the application of artificial intelligence in the field of power system application. As a key link in the 

end-use of energy systems, the degree of intelligence of the power system will greatly affect the smooth implementation of the 

above technological innovations and advancements. At the same time, the pivotal link of the power system will cause the 

energy system to focus on the power system and Energy-related technologies are the basis for the integration and integration of 

the entire energy system. Therefore, it is essential to focus on the development of intelligent technologies in the power system. 

this paper expounds the application of artificial intelligence technology in power system scheduling, planning and power 

market. 
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1. Introduction 

Following the automation and information revolution, 

intelligence has become an important direction of the fourth 

industrial revolution. Artificial intelligence has triggered 

widespread attention and industrialization at home and 

abroad. In 2016, the White House released the National 

Artificial Intelligence and Development Strategic Plan [1], 

the UK released “Preparing for the Future of Artificial 

Intelligence”, and the French government issued the 

“National” in 2017. In the same year, China released the 

"New Generation Artificial Intelligence Development Plan". 

Artificial intelligence has been successfully applied in the 

field of biology [2], medical field [3], image field [4], etc. In 

the future, artificial intelligence will be deeply integrated 

with various fields of economy and society, for energy, 

financial services, urban operation, retail, manufacturing. 

Major changes have been made in areas such as industry. 

State Grid Co. Ltd. established the Artificial Intelligence 

Application Research Institute and the Artificial Intelligence 

Joint Laboratory. China Southern Power Grid Corporation 

and Baidu signed the “Internet + Power” strategic 

cooperation agreement. Both power grid companies are 

promoting artificial intelligence technology in the field of 

smart grid. Development and application. 

Based on the comparison of a large number of domestic 

and foreign literature, this paper introduces the application 

scenarios and research progress of artificial intelligence in 

power systems, and puts forward the research prospects. 

Finally, the limitations and development prospects of 

artificial intelligence in power systems are discussed. 

2. The Development Status and Trend of 

Artificial Intelligence 

2.1. Introduction to Artificial Intelligence 

Artificial intelligence is an interdisciplinary subject that 



24 Xu Jizhi et al.:  Application of Artificial Intelligence in the Field of Power Systems  
 

combines computer science, control science, physiology, and 

philosophy. In recent years, the rapid development of 

artificial intelligence has benefited from massive basic data, 

hardware equipment innovation, and breakthroughs in core 

algorithms. The core algorithm includes neural networks, 

deep learning, migration learning, enhanced learning, and 

generative confrontation learning algorithms. Typical deep 

learning models include deep belief nets (DBN) [5], 

convolution neural network (CNN) [6], and long-short term 

memory (LSTM) [7], stacked auto encoder (SAE) [8] and so 

on. The deep learning method does not need to manually 

participate in feature extraction. Through the layer-by-layer 

feature transformation, the feature representation of the 

sample in the original space is transformed into a new feature 

space, which can further describe the rich intrinsic 

information of the data, thereby improving the accuracy of 

classification or prediction. It greatly improves the accuracy 

and potential of algorithms such as artificial neural networks 

in the past, and accelerates the pace of artificial intelligence 

to popular applications. At present, the leading edge of 

artificial intelligence technology is mainly Internet high-tech 

enterprises, and many new products and applications have 

come out. In foreign countries, Google, Microsoft, Facebook, 

IBM, etc. are pioneers of artificial intelligence. Google has 

acquired 16 startups including Deep Mind, and is actively 

deploying algorithms, hardware and products. Facebook uses 

natural language understanding technology to analyze and 

understand the user's entire behavior on Facebook, so that 

users can select the content they are interested in. Watson, a 

cognitive computing platform developed by IBM, has the 

ability to understand, reason, learn, and interact, and has been 

gradually applied to various industries. In China, Internet 

giants such as Baidu, Alibaba and Tencent have accelerated 

the deployment of artificial intelligence. Baidu is currently 

focusing on the field of autonomous driving. Tencent has 

established the Artificial Intelligence Laboratory in Seattle, 

USA, and has also launched some applications. For example, 

more than 80% of the customer consultations of Tencent's 

Weizhong Bank are completed by intelligent customer 

service robots. Alibaba's development of artificial 

intelligence is more application-oriented, and launched a 

series of specific scenarios, such as artificial intelligence city 

brain, medical brain, industrial brain and so on. 

2.2. Artificial Intelligence Development Trend 

At the 2017 Davos Forum, Accenture released the report 

"Artificial Intelligence: Helping China's Economic Growth". It 

is expected that by 2035, artificial intelligence is expected to 

accelerate the annual growth rate of China's economy from 6.3% 

to 7.9%, including manufacturing, Agriculture, forestry, 

fisheries, wholesale and retail are the three industries that have 

benefited the most. PwC also released a report on artificial 

intelligence, which is expected to boost global GDP growth by 

14% by 2030, equivalent to $15.7 trillion, contributing 26% to 

China's GDP, and the three industries that benefit the most. It is: 

retail, financial services and health care. 

Artificial intelligence has triggered and accelerated the 

new round of technological revolution and industrial 

revolution, especially in the traditional manufacturing, retail, 

and public service industries. Artificial intelligence will bring 

about major changes in areas with high repetitiveness, strong 

interactivity, and obvious cross-domain learning 

characteristics. There are three main areas: 1 automation field, 

artificial intelligence will give the machine "brain" compared 

to the traditional execution of the established command, so 

that it has the ability to autonomously perceive the 

environment, make independent learning decisions, and 

perform operations autonomously, such as automatic driving, 

robots. Logistics, industrial robots, etc. 2 In the consumer 

field, artificial intelligence will fully upgrade smart products, 

consumer services, etc. More personalized smart products 

will be developed, such as car, home, wear, hand-held, etc. 

and consumer services will become more integrated. 3 In the 

field of public services, artificial intelligence provides 

personalized, diversified and high-quality services to the 

public, such as education, robots, intelligent medical 

assistants, and medical escort robots. In the future, human 

beings will benefit more from the transformation of artificial 

intelligence. Human beings are more responsible for deciding 

which problems are worth solving and why, artificial 

intelligence is responsible for solving problems, and artificial 

intelligence has become a continuation of human wisdom 

through other means. 

 
Figure 1. The relationship between artificial intelligence and machine learning. 
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3. Artificial Intelligence and Power 

System 

3.1. Artificial Intelligence Application Scenarios in Power 

Systems 

Electricity is the energy pillar of today's society and the 

"industrial blood" that rivals oil. With the advancement of 

society and the development of science and technology, there 

is a growing desire for stable, high-quality, reliable sources 

of electricity supply. However, human factors, self-operation 

problems and natural disasters have invaded this stable 

supply all the time, causing accidents to occur frequently. 

How to prevent accidents from happening in advance and 

ensure stable and continuous supply of electricity is not only 

a concern of people, but also an urgent problem for people to 

solve. The application of artificial intelligence in the new 

generation of power systems is conducive to efficient 

allocation of resources, greatly reducing operating costs, 

expanding the breadth and depth of grid services, and 

forming a highly intelligent grid operation. It has rich 

application scenarios in the fields of power dispatching, 

inspection, marketing, intrinsic safety, and operation 

management. 

At present, for the modern power system with large scale 

and complex structure, the main purpose of scheduling is to 

ensure the safe operation of the system, ensure the reliability 

of the power supply of the user, and improve the economics 

of the system [9, 10, 11]. The fundamental problem is to 

solve the complex network. There are constrained 

optimization problems. On the mathematical model, the 

objective function is set according to the scheduling target 

and the constraints of the physical operation of the network 

are satisfied, and the optimal operation scheme is formulated 

by using the optimization method [12, 13, 14]. The 

scheduling method based on artificial intelligence technology 

corresponds to Power system scheduling functions, power 

system scheduling issues are optimized. Expert systems have 

been used to solve power system scheduling problems in the 

1980s. According to the basic data of power dispatching, the 

expert system architecture and different heuristic rules are 

constructed. According to the generator capacity 

classification, a rough 24-hour scheduling strategy is 

formulated, and global optimization is realized through 

logical reasoning [15]. Considering that load fluctuations and 

access to renewable energy may lead to insufficient unit 

capacity, non-parametric neural networks are used to quantify 

the uncertainty caused by wind power, and combined with 

Monte Carlo method, wind power generation scenarios are 

taken as The constraint condition is incorporated into the 

stochastic security constraint combination optimization 

model, and the optimal combination optimization scheme is 

solved by genetic algorithm. The simulation method proves 

that the method reduces the operational risk of the smart grid 

[16, 17]. 

Accurate and fast intelligent dispatching through artificial 

intelligence, the continuous development of complex AC/DC 

power systems and large-scale access of new energy have put 

forward more rapid and intelligent requirements for power 

grid operation control. Based on artificial intelligence 

technology such as deep learning to construct the power grid 

dispatching brain, it has the characteristics of deep analysis 

of power grid operation mechanism, self-understanding 

learning of control procedures, and rapid fault handling. It 

can analyze the transient steady state operation of the power 

grid in real time, and automatically identify the instability 

mechanism of the power grid for rapid event. Link, online 

generation and adjustment control scheme; 

self-understanding the text of learning scheduling rules, 

mining control behavior patterns, automatically generating 

control tasks, constructing expert rule bases, automatic 

navigation disposal tasks, etc.; online research and analysis 

of future power flow and risk monitoring and early warning 

of large power grids, fast search The key chain fault path of 

the UHV grid, autonomously isolates the grid fault, 

reconstructs the grid topology, and maximizes the grid 

security and power supply reliability level. Artificial 

intelligence technology can help solve nonlinear power 

system problems, the application of artificial neural network 

in relay protection, the application of artificial intelligence 

algorithm in power system operation, the application of fuzzy 

theory in power system operation and the expert system in 

power The application in which the system is running. In the 

power system, the expert system is most widely used in fault 

diagnosis and recovery processing. The expert system is 

effectively distinguished through knowledge representation 

and reasoning, which provides convenience for the 

development of related work. The knowledge base of the 

expert system with fault diagnosis is formed, and then the 

knowledge base content is further inferred according to the 

received alarm information to obtain the result of correct 

diagnosis of the fault. Although the expert system is a widely 

used fault diagnosis method, the fault diagnosis expert 

system needs to establish a device fault model in advance, 

and can only perform forward reasoning, but cannot perform 

backward reasoning and hybrid reasoning, and obtain 

possible faulty equipment. The large number is not conducive 

to the rapid confirmation of faulty equipment. If the actual 

fault does not match the model, the correct result will not be 

obtained, so there are still many limitations. 

In the inspection and inspection of the power system, 

intelligent inspection robots and drones can realize 

standardized and intelligent operations, improving efficiency 

and safety. The intelligent inspection robot is equipped with a 

variety of detectors, which can observe the equipment at 

close range, and the accuracy of the inspection is high [18]. 

In the power system fault diagnosis, the traditional method 

increases the complexity and uncertainty of the method based 

on artificial feature extraction and empirical judgment. When 

dealing with complex fault information and fault diagnosis of 

large networks, its scope of application is limited. The deep 

learning method can deeply learn the structural features 
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inherent in the data, and integrate the learned feature 

information into the model establishment process, thereby 

reducing the inadequacy of artificial design features and the 

complexity brought by traditional feature extraction. 

 
Figure 2. The application framework of new generation artificial intelligence in smart grids. 

3.2. The Development Trend of Artificial Intelligence in 

Power System 

The combination of artificial intelligence and power 

system is the trend of future research in the field of power 

systems, which is to maintain the operation of power systems, 

reduce the occurrence of accidents, equipment management 

and investment return analysis, grid systemic risk assessment 

and forecasting, client analysis, New energy production and 

consumption patterns have significant progress. The 

development of a new generation of power systems should be 

accompanied by the stability, synchronization and long-term 

development of artificial intelligence technology. Based on 

ubiquitous sensing technology, artificial intelligence 

technology is maturing based on emerging technologies such 

as deep learning, the Internet of Things and big data block 

chain. In the future, a new generation of power systems will 

eventually be intelligent power systems, and AI technology 

will be spread across power system equipment management 

and system control, energy management and trading. When 

the input and output data of the power system has many 

dimensions and correlations, it is difficult to obtain a 

comprehensive control and optimization strategy. Deep 

learning and reinforcement learning theory are combined and 

the basic framework of knowledge migration is constructed. 

The gridded knowledge migration learning algorithm is 

proposed to realize information extraction, which can greatly 

optimize the power system [19, 20]. 

The application in power system planning is mainly 

reflected in power supply planning, power grid planning and 

so on [21]. 1 In the aspect of power supply planning, a hybrid 

artificial intelligence algorithm is proposed for substation 

planning in urban power grid planning [22]. The algorithm 

quickly determines the number of new substations to be built 

and the initial feasible solutions for the capacity of each 

substation through the core algorithm. Hopfield neural 

network to check the power supply range and new site of the 

substation. The Hopfield neural network can reduce the value 

of the energy function to a minimum, which has a good effect 

on solving such complex optimization problems. 2 In terms 

of power grid planning, the construction plan of the 

transmission line that optimizes the economic benefits of the 

transmission system is determined based on the load 

forecasting and power supply planning under the 

transmission requirements of the planning period. Continue 

to deepen the intelligent replacement of simple business in 

the power system, and cultivate a team of talents who are 

both familiar with the business and understand artificial 

intelligence technology, and build artificial intelligence basic 

experiments and public service platforms. Through artificial 

intelligence technology, intelligent analysis and 

decision-making of complex problems in professional fields 

are gradually realized, and artificial intelligence systems 

capable of handling business in professional fields are 

gradually established. Most of the grid business has a high 

level of intelligence, but the businesses are often independent 

of each other and fail to fully play an effective synergy. The 

use of artificial intelligence technology to effectively 

integrate the various systems, play a synergistic effect 

between the systems, maximize the potential value of the 

system, and achieve management optimization. Under the 

pattern of the development of the grid to the energy Internet 

and the wide-area interconnection of high-voltage and 

large-scale power grids, the integration of artificial 

intelligence and grid application technology will effectively 

improve the ability to control complex power grids, improve 

the security of grid operations, and transform the grid service 

service model. The ultimate goal of artificial intelligence is to 

achieve universal intelligence that is similar to humans with 
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abstract thinking and creative thinking. Throughout the 

historical process, the development of artificial intelligence is 

still in the stage of transition from perceived intelligence to 

cognitive intelligence. There is still a long way to go before it 

can develop into an artificial intelligence system with 

thinking, creativity and emotional ability. After years of 

development and innovation, artificial intelligence 

technology has become a hot research and application 

technology in the new era, and its role has been extended to 

all areas of society. We also need the help of artificial 

intelligence in the construction of smart grid, but artificial 

intelligence also has certain problems such as safety, different 

application environment, stability and other risks, so artificial 

intelligence technology should be used reasonably in the 

construction of smart grid. The application of artificial 

intelligence technology can solve many traditional problems. 

Perfect artificial intelligence technology can better improve 

the intelligent level of the power grid. At the same time, 

artificial intelligence technology also provides a more 

comprehensive and safe solution for smart grid construction. 

With the help of smart grid construction will achieve better 

development. 

4. Conclusion 

Smart grid has become the main development direction 

of China's power system in the future. China's 

understanding of smart grid is to integrate new energy, new 

materials, new equipment and advanced information 

technology, control technology energy storage technology 

to achieve digital management of power generation, 

transmission, distribution, use and storage, intelligent 

decision-making Interactive transactions, optimize resource 

allocation, meet the diversified power needs of users, 

ensure the safety, reliability and economy of power supply, 

meet environmental constraints, and adapt to the 

development needs of power market. Smart grids should be 

characterized by openness, security, efficiency, cleanliness 

and self-healing. In the development of smart grid, whether 

it is digital management, intelligent decision-making or 

interactive transactions, the optimization process is 

inseparable. Optimization is an essential element in the 

implementation of smart grids. Although there have been 

many literature using artificial intelligence algorithms to do 

a lot of optimization work on all aspects of the power 

system, but basically have a single optimization goal, the 

algorithm is applied with blunt features, both in terms of 

optimization speed and optimization results, there is a great 

improvement. space. 

Artificial intelligence provides unlimited possibilities for 

the development of power systems. In the future, the 

structure and operation mode of power grids will undergo 

major changes. New material technologies will be widely 

used in power grids, and physical grids will be highly 

integrated with information systems. In the promotion of 

artificial intelligence development and application, it has 

advantages in data, capital, application scenarios, etc., but 

currently there are shortcomings in hardware, basic 

algorithms, and talents. This is also the bottleneck for the 

development of artificial intelligence in China. Grid 

enterprises should develop artificial intelligence. 

Implementing the most cutting-edge theory, technology and 

tools, focusing on the application of the project. 
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