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Abstract 

With the continuous development and advancement of science and technology, 
informatization, digitization and intelligent technology have been widely used in the 
field of automatic control. While ensuring accuracy, it also provides a guarantee for the 
quality of work. The rapid economic development has driven the continuous increase in 
electricity consumption. The power communication network and the power primary 
network have carried out a closer "two-network integration". In the development 
process of the smart grid, the power communication technology plays an important role 
in the development of the power grid. Important role, the intelligent management of 
building electrical engineering is conducive to improving the level of control. The use of 
intelligent technology in building electrical improves and improves the accuracy of 
installation and debugging of various equipment during the construction process, 
ensuring the construction quality. 
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1. Smart grid and power communication technology 

1.1. Ensure the safety effect of the operation of electrical engineering projects 

With the rapid development of the economy and society, electrical engineering plays an 
increasingly important role in production and life. The high-end branch intelligent technology 
in computer technology has gradually been applied to the electrical field. The importance of 
intelligent technology in electrical automation control Application, to better realize the 
automatic control effect. With the continuous update and advancement of intelligent 
technology, intelligent technology has been widely adopted in various fields. Research on 
intelligent technology is based on intelligent theory, and it is innovated and developed. Artificial 
intelligence is to imitate human behavior, and to analyze and judge. Through process control 
and related control, certain specific intelligent operations can be realized. By rationally 
applying intelligent technology and replacing human work with intelligent machines, the work 
intensity and pressure of staff can be reduced, work reliability can be improved, and the level 
of electrical management can be improved. 
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1.2. Smart grid 

Smart grid has the characteristics of interaction, automation and information, which not only 
promote the construction of smart grid in China, but also objectively promote the further 
development of power communication, power marketing, power grid protection and power 
dispatching. Intelligent power grid is referred to as smart grid. Based on high-speed integrated 
two-way communication network and assisted by decision support system and diversified 
control mode, intelligent power grid can operate reliably, safely and economically through 
modern sensing and measurement technology. Smart grid consists of four parts: power 
generation, transmission, distribution and consumption. Their structure is shown in Figure 1. 

 

 
Figure 1. The architecture of a smart grid 

 

1.3. Power communication technology 

Power communication technology plays a very important role in the construction of high-speed 
integrated bidirectional network in smart grid, and also plays a positive role in power 
communication technology, power system automation and other aspects.In the process of 
control, the intelligent technology of building electrical engineering can process all kinds of data 
and information, and convert the information into images, sounds, graphics and other forms to 
be expressed to users, so as to realize the exchange of information.Power communication 
technology can significantly improve the work efficiency of the system, and the current 
application of intelligent technology towards the comprehensive direction of diversification 
and multi-system integration development, technology application process is less, and the 
accuracy and efficiency are very high, these two indicators are also an important reference to 
measure the level of automation control.Smart technology using multiple processors, high-
speed and RISC CPU chip has the very high work efficiency, and work accuracy is high, therefore, 
the electric power communication technology for power system dispatching, can keep the 
electric power system run efficiently, by using this technology, the grid can be constantly 
enhance and improve the intelligent level,To make the power system more user-friendly. 
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1.4. Smart grid construction based on power communication technology 

The establishment of a smart grid requires three elements: first, build a real-time, two-way, and 
efficient power communication network framework; second, make refined and intelligent 
management decisions during operation; third, timely and accurate monitoring And collect the 
intelligent data of the power system. In the process of building an intelligent network, the 
construction of power communication infrastructure is an important hardware guarantee, as 
shown in Figure 2. Modern management, automated control and market-oriented operations 
constitute the power communication infrastructure. The power network infrastructure cannot 
be separated from automated control technology. Relying on the support of data exchange 
within the enterprise in the power market operation and modern management. 

 

 
Figure 2. Multi-user communication smart grid based on power communication technology 

 

2. Application of intelligent technology in modern building electrical 

2.1. Application of intelligent technology in automatic control of building 
electrification 

In building electrical, in order to ensure its safe and reliable operation and avoid emergencies, 
it is necessary to install protection and control systems inside electrical equipment,as shown in 
Figure 3, including transformer devices, lighting devices, and so on. In the process of building 
electrical management and control, it is necessary to use precision sensing technology, 
computer processing technology and GPS positioning technology to "implant" GPS technology 
in electrical equipment to realize the positioning of the electrical equipment by the control 
system for positioning operations Provide basic guarantee; then use precision sensing 
technology to transmit information about the operation of electrical equipment to the computer 
control system, so that the computer system obtains the data information parameters of the 
electrical equipment from the GPS location. The computer system compares the collected data 
information with the stored historical information to facilitate timely detection of system 
problems. At the same time, in the control system, electrical related technicians set up the 
control system’s program according to the circuit and electrical knowledge. Set relevant 
automatic execution processing operations to realize automatic control of electrical 
engineering. This way can effectively avoid the occurrence of unexpected events. 
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Figure 3. Power system framework 

 

2.2. Application of Intelligent Technology in Fault Detection and Analysis of 
Building Electrical Engineering 

After the automatic management and control of building electrical equipment is realized, the 
fault prediction and analysis should be carried out to ensure that the electrical equipment is in 
normal operation state.The traditional fault diagnosis method is time-consuming and laborious, 
with low reliability and complicated steps.But with the help of intelligent management 
technology, building electrical systems for control and protection, intelligent programs can find 
fault in the system of in time, and promptly report to the police, to closely monitoring of 
malfunction parts, at the same time, the collected data Interest to intelligent fault analysis 
system, the existing fault parts of fault analysis or maintenance treatment Suggestions,Easy for 
technicians to repair.At present, the intelligent fault prediction and analysis technology mainly 
uses the expert system, neural network and fuzzy system to predict and analyze with the aid of 
intelligent monitoring.Motor and transformer is important electric equipment, when there is 
failure, to the line into the screening and treatment in time, to ensure the normal operation of 
electrical wiring, the intelligent technology, the system will first analyze the gas composition in 
transformer oil, gas for the electrical maintenance personnel provides the reference for 
electrical equipment maintenance work,This helps analyze the causes of faults. 

2.3. Application of Intelligent Technology in Fault Detection and Analysis of 
Building Electrical Engineering 

When optimizing and improving the design of the operation of electrical equipment, the 
electrical intelligent system uses genetic algorithms and expert systems to achieve this function. 
The genetic algorithm uses the evolutionary laws of the biological world to carry out random 
searches. This is an advanced and scientific computing model that simulates the natural 
selection theory in Darwin's theory of biological evolution and the genetic principles of 
biological evolution to perform calculations. The intelligent system uses biological The related 
laws of evolution, through the analysis of the collected data and information, the electrical 
equipment is analyzed, and the defects of the system are found, and then these defects are 
optimized and improved with the help of the expert system, and the expert system in the 
intelligent technology is organically combined with the genetic algorithm. So as to realize the 
optimization of the performance parameters of the electrical equipment of the building. 
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2.4. Application of intelligent technology in building energy conservation 

In recent years, intelligent technology has been widely used and promoted in building energy 
conservation, which not only brings economic benefits to enterprises, but also accords with the 
strategic concept of national sustainable development.In the construction industry, elevators, 
public lighting systems, air conditioning and ventilation systems and other equipment adopt 
intelligent technology to achieve automatic control and real-time monitoring, control and 
management of building equipment, improve the efficiency of the system, while ensuring the 
accuracy of system response. 

3. Application of power information communication technology in smart 
grid 

3.1. Further improve the performance of the communication system 

With the rapid development of smart power grid in China, the security and management of 
power grid communication needs to be effectively solved.Under the coverage of smart grid, the 
power communication network structure becomes more open, and has a general standard - 
IEC61850, through the standard, the operation of power network can be greatly improved.In 
the process of building a smart grid, information between devices is effectively transmitted 
through power communication technology. Meanwhile, with the help of the security technology 
of power communication, the system has excellent performance in terms of attack resistance 
and security, and the security of power network has been greatly improved.In the intelligent 
power grid, the intelligent power grid should have the characteristics of high efficiency, security, 
self-healing and interaction, and the communication system should have higher reliability and 
confidentiality. The system has higher requirements on information security to ensure the 
security of the smart power grid. 

3.2. Improve the level of power grid communication under smart grid 

3.2.1. Adopt diversified means of communication 

With the large amount of capital investment in my country’s information network construction 
and the rapid development of smart grids, my country’s communications capacity reserves are 
constantly becoming smaller, most communications are under heavy load, and some 
communications channels have been saturated. Therefore, the choice of Reliability, flexibility 
and diversity of communication methods are of great significance. my country's power grid 
communication mainly uses optical fiber for information transmission, and power carrier, 
microwave, satellite, etc. have become the main auxiliary communication transmission means. 
Smart grid is a network system that has emerged with the continuous development of the 
power industry and the continuous innovation of power network technology. It is developed 
on the basis of the innovation of world power technology and power grid theory. The further 
improvement of communication means has greatly promoted the smart grid. With the 
improvement of communication level, communication methods such as wireless, 4G, optical 
fiber and PON mainly rely on communication resources. Through the integration with mobile, 
telecommunications, and China Unicom public networks, resource sharing has been effectively 
realized and the service range of smart grids has been expanded. 

3.2.2. Expand communication network coverage 

At present, although the main networks in China adopt the optical transmission mode, the 
coverage rate of the network is not high, and the coverage rate of the current distribution 
network is less than 15%. Therefore, the power communication network still needs to be 
continuously extended, especially in the process of power distribution, power transformation, 
electricity consumption and power transmission related to the extension of the grid. Therefore, 
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the communication capacity of these processes needs to be effectively improved.In terms of 
power grid construction, China is still in the preliminary stage of development. To actively 
develop and promote smart grid technology, it is necessary to strengthen and improve the 
infrastructure construction of power communication, increase the investment intensity of 
power communication infrastructure, and establish a comprehensive power communication 
network as far as possible in the parts of power consumption.Power communication 
technology can be adopted in every corner of electricity consumption. The key fields of 
promoting smart grid include power transformation, power generation, power transmission 
and electricity consumption, so as to effectively improve the data collection and processing 
capacity of smart grid and give full play to the functions of smart grid. 

At present, my country's optical fiber coverage is relatively weak, which requires continuous 
improvement of optical fiber coverage, continuous improvement of power distribution and 
power utilization links in optical fiber coverage areas, and further improvement of the 
interaction and decision-making level of power generation, distribution and power customers. 
It is necessary to further promote the construction of optical fiber network, extend the coverage 
of optical fiber network to every corner, and realize seamless coverage services such as remote 
intelligent power distribution, meter reading, and power marketing in demand areas. Through 
wireless optical network, mobile wireless, fixed wireless and PLC And other communication 
methods promote fiber to the home. 

At present, China's optical fiber communication is faced with the problem of information 
transmission bottleneck, which requires continuous optimization of communication network, 
expansion of network information capacity, continuous improvement of resource efficiency, 
and on this basis to the new energy field and low voltage power grid development.Establish the 
integrated communication network management system, effectively combine the distribution 
network, main network and power grid.Encountered in the process of the construction of the 
smart grid construction site is difficult, especially when the part of electric power construction 
is steep, the span of power range is larger, longer line transportation, need to be the key 
monitoring, with the distance monitoring, control and operation contact way such as demand, 
in addition to optical fiber development combined with wireless,Fixed communication is 
combined with mobile communication to establish a new communication mode. 

3.3. Focus on troubleshooting and diagnosis of power equipment 

Currently 4 g technology has obtained the widespread application, it is in the original based on 
3 g, use 230 MHZ wireless communication frequency resource and the development of 
electricity load type of architecture, the intelligent control, intelligent sensor and intelligent 
protection applied to the power grid, to provide users with the use of a reliable, safe 
environment, with the safety and reliability of the information and physical double weight.IPv6 
technology has the characteristics of high security and flexibility, and can provide a larger 
address space for the network. For the construction of smart power grid, this technology is 
conducive to the inclusion of power generation, substation, transmission, electricity and other 
technologies into the technology, so that smart power grid into the two-way communication 
space.At present, the Internet in China is built on the basis of IPv4 protocol. With the rapid 
development of Internet technology, the original protocol can no longer meet the needs of 
network development. IPv6 protocol has become the main development direction of current 
network address.This protocol will soon be used in the development of smart grids and become 
a key technology to promote the development of the Internet of things. 

3.4. Focus on troubleshooting and diagnosis of power equipment 

Prepare and establish backup power sources and emergency communication mechanisms for 
natural damage to the power system.Natural factors involving typhoon, earthquake, snow 
disaster, landslide and other disasters, can be point-to-point wireless access or microwave 
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access.When constructing the post-backup power system, it can fully combine distributed 
energy and micro-grid technology, actively construct and develop micro-communication 
network, develop AD hoc networking technology and off-grid self-communication, prevent 
serious natural disasters, and construct power emergency mechanism under smart grid, so as 
to solve power consumption problems in time when emergency situations occur. 

3.5. Do a good job in the electrical design of the smart grid 

In the stage of intelligent electrical design, scientific and reasonable design objectives should 
be set to ensure that the design objectives meet the actual situation of the project.Because of 
the complex and comprehensive functions of intelligent building facilities, the electrical design 
and management requirements are very high.Because each equipment has its own advantages 
and disadvantages, and there are differences in function, so the design should not pursue the 
goal of "new" and "all", which will not only increase the construction cost and construction 
difficulty, but also lead to the system can not achieve the desired effect, resulting in a waste of 
resources.In the intelligent system design, it is necessary to combine the specific situation of 
the project, seek truth from facts, choose the appropriate electrical system and equipment, and 
use the appropriate control technology, so as to maximize the power of the electrical system 
and equipment, meet the requirements of use;In the selection of reliable equipment, but also 
pay attention to the economic applicability;In the use of new technology, it is necessary to 
ensure the safety and reliability of building electrical engineering, and optimize and simplify 
the electrical system to reduce the project cost. 

4. Conclusion 

The use of intelligent technology in building electrical engineering can improve work efficiency, 
effectively automate management and control of electrical equipment, and can detect system 
faults in time, conduct effective troubleshooting and processing, and continue to upgrade and 
optimize electrical systems. , Which greatly improves the efficiency of building electrical work. 
While strengthening the application of smart power communication technology, it is necessary 
to scientifically and rationally plan and deploy smart grids, and with the development of smart 
grids, continue to improve and optimize, effectively carry out the construction of power 
network systems, and do a good job In the construction of supporting infrastructure, in the 
process of developing smart grids, it is necessary to strengthen the application and 
development of smart power communication technology. When applying power 
communication technology, it is necessary to pay attention to the adaptability and matching of 
the system to ensure the safe, efficient and reliable operation of the smart grid. At the same 
time, it is necessary to accurately predict its future development and application trends, so as 
to make the power communication more efficient. Achieve the application conditions of the 
smart grid well. 
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