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Abstract: Under the background of big data era, while developing unconventional energy 

and power system, we must make full use of our existing resources to build a green city. 

The integration of power system and Internet technology is very important. In order to 

build a green city and reduce environmental pollution, urban planning needs to be designed 

and combined with the construction of unconventional energy and power system to 

improve the sustainable development of the city. This paper mainly uses the method of 

experimental comparison and control variables to explore the economic benefits and 

pollution of power system under different conditions. The experimental data show that the 

pollution caused by the application of unconventional energy in power grid generation is 

almost zero, which can be ignored, indicating that new energy has incomparable 

advantages in power grid and urban green construction. 

1. Introduction 

The planning and design of power system based on big data, combined with the development 

strategy of power grid companies, regional economic construction and other relevant aspects 

released by the State Grid and the local energy bureau, scientifically and reasonably analyze the 

overall layout of the city. With the application of big data technology in urban power distribution 

system, the utilization rate of unconventional energy and electric energy is getting higher and higher. 

The scale of urban power grid construction is expanding, and the demand for energy is also growing. 

Therefore, it is necessary to connect unconventional power supply, photovoltaic power generation 

and solar power supply to the power system. Unconventional energy and power utilization rate are 

continuously improved, and new fields such as distributed power generation and photovoltaic 

power generation have been well applied. 

There are many scholars and theories studying unconventional energy and power systems, and 

there are also many people studying urban planning and design. For example, some scholars 

propose that the core of energy transformation is the new generation power system. The Internet is 

an important development axis of the new generation energy and power system [1-2]. Some 
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researchers also believe that the construction of new energy cities needs targeted planning theories 

and methods. At present, there are many problems in the planning of new energy cities in cities 

across the country, which is not conducive to the construction of new energy cities [3-4]. Other 

researchers said that the application of big data makes urban planning and design more effective. 

The development of big data enables the digital platform to more effectively identify the quantity 

and quality of urban public resources, thus realizing the orderly and efficient operation of the city 

[5-6]. Therefore, based on the power system planning and design, the integration of unconventional 

energy and power in the era of big data has put forward higher requirements for power quality and 

power supply reliability. 

This paper takes power system planning and design as the research object, deeply analyzes the 

unconventional energy and power industry in the context of smart grid and big data era, and 

summarizes the conflicts between urban planning and industrial city power demand. These 

problems can be solved by taking reasonable measures such as coordinated development and 

scientific layout. This paper studies big data technology and power system optimization in smart 

grid planning and design, and analyzes and summarizes the measures that need to be taken under 

the construction of unconventional energy and green, environment-friendly and energy-saving 

society. 

2. Urban planning for Integration of Unconventional Energy and Power System 

2.1. Unconventional Energy 

The development of unconventional energy has an important impact on human society and is a 

new type of renewable energy. The development and utilization of unconventional energy have an 

important impact on the environment and ecology. Unconventional energy is a renewable, clean and 

efficient resource, which can be developed and applied under natural conditions, and has little 

environmental pollution. Unconventional energy is also new energy. It can provide the required 

energy for human beings under natural conditions. Solar energy, wind energy and nuclear energy 

are among the new energy resources [7]. 

Solar energy is a kind of renewable new energy, which can be used when it is not needed, and 

there is no need to worry about resource depletion. It has the characteristics of wide distribution, 

high utilization rate and little environmental pollution. It converts solar radiation energy into 

electric energy, and then converts it into heat energy, so as to realize the recycling of energy from 

low to high. Wind energy uses natural wind power to generate electricity. It has the characteristics 

of low cost, high efficiency and renewable. In terms of economic benefits, unconventional energy 

has high utilization efficiency, and has the advantages of clean environmental protection and high 

comprehensive utilization rate of resources. Unconventional energy can not only effectively reduce 

the harm of conventional fossil fuels to the environment and society. At the same time, it is also a 

new technology of high efficiency and energy saving. Unconventional energy can be directly 

transformed into other forms of energy. The unconventional energy system is mainly composed of 

distributed power generation devices, energy storage equipment and other auxiliary facilities. For 

unconventional new structures and new efficient energy conservation and emission reduction 

measures, reliable equipment, devices and systems must be available to support the use of these 

substances during the whole project construction process, and they must be effectively protected 

and managed [8]. 

The difference between new energy is mainly reflected in two aspects. First, in terms of 

utilization, traditional fossil fuels and nuclear power generation all obtain energy through direct or 

indirect combustion. The new green, environment-friendly, clean and renewable energy is used in a 

new form, or is converted into electrical energy, chemical energy and photovoltaic cells after the 
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technical achievements are obtained; Second, new energy has certain advantages over conventional 

fossil fuels. The new energy power load means that the supply and consumption of electric energy 

cannot be separated from the grid during the operation of the power system. In the process of new 

energy power generation, electric energy is a very important and indispensable secondary energy. 

The main characteristics of new energy are high energy utilization rate, high power conversion 

efficiency, environment-friendly, long service life, clean and environmentally friendly. 

New energy is the most widely used renewable energy in the world today. It can effectively 

alleviate resource shortage and reduce carbon dioxide emissions. When collecting solar energy, it is 

necessary to select the appropriate type and scale to ensure that it will not produce pollution. At the 

same time, ensure that the system can withstand the impact of solar panel components. We should 

choose different types of new renewable energy with good performance and low price according to 

different situations. It is necessary to vigorously promote the R&D and application of related 

industries and improve their efficiency. At the same time, efforts should be made to introduce 

foreign advanced equipment and improve the system integration. It is also necessary to 

continuously improve the existing technology level to meet the development needs of new energy 

[9-10]. 

2.2. Integration of Power System and Unconventional Energy 

In the urban power system, the urban power grid is an extremely huge large capacity 

transmission and distribution network. The design of urban power system includes load calculation, 

voltage level selection and reactive power compensation scheme. The power supply side is in the 

urban power supply network to ensure the safety and stable supply of residential electricity. The 

line shall be laid to improve the voltage level, and the matching between the load size and the 

transformer model shall be considered and the optimal main wiring mode shall be selected. In 

addition, it is necessary to consider whether the reserve capacity and equipment can meet the 

normal operation of the power system. In the whole power system, the most important thing is on 

the line. In order to ensure the safe and reliable operation of the power grid, we should plan it 

reasonably. When the power grid fails, it can send signals to the substation in time. But the actual 

situation is that large capacity transformers need to be placed together to facilitate management and 

maintenance. Urban power distribution consists of two-level two circuit transmission lines, double 

feeders, single end to two-way long current. Urban power system is an important part of the whole 

power supply system, also known as distribution network. The urban power system is a large power 

grid. In terms of power supply reliability, it mainly depends on AC contact head and DC bus. Its 

tasks include safe and stable operation, economical and reasonable land use and grid connection 

operation, and ensuring the power quality proposed by users. Urban power grid is a large power 

supply system, also known as power grid. It is composed of many power element groups. As the 

main part of electric energy and signal in the whole supply chain, it is responsible for the 

transmission, conversion and distribution of electric energy. In a word, it is to convert a large 

amount of available energy into a power network composed of actual needs or electrical equipment 

to meet a series of users' requirements for service time and voltage quality [11-12]. 

Ensuring the safety and reliability of urban power consumption is the primary task of the entire 

power system. Therefore, a standby generator must be set to prevent the failure transformer from 

suddenly stopping operation and the power failure of all substations during circuit maintenance. In 

order to reduce investment costs and create greater benefits while meeting user needs, equipment 

maintenance and management costs should also be considered, and efforts should be made to make 

full use of power generation efficiency after its low-cost operation. At the same time, the power 

quality shall be improved to meet the power supply reliability requirements specified in relevant 
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national standards and reduce power system failure losses. In case of overload, the circuit shall not 

be short circuited to cause system oscillation. The three-phase five wire system and two-phase four 

feeder line shall be adopted to reduce the voltage of two power supplies. The reliability of power 

supply is an important guarantee to ensure the safety, stability, economy, efficiency and quality of 

power supply. 

In urban planning, there are mutual constraints between urban power grid and other systems. 

When wiring the power supply network, a reasonable scheme shall be selected according to the 

local actual situation. Urban power grid planning and design has an important impact on the 

development of the entire power system, which mainly refers to the rational use and development of 

energy systems in urban planning. In general, the construction and operation of urban power grid 

can not be separated from electric energy. In the planning and design of power system, the 

integration of unconventional energy and power grid is an important task, and the analysis of 

unconventional energy and power resources in the context of big data era can effectively solve the 

current shortage of "imbalance between supply and demand". Big data technology provides basic 

guarantee for urban power supply networking and intelligent power distribution system construction. 

The construction of power system is of great significance to the energy security, economic and 

social development of the whole country, and the unconventional energy and power industry are the 

most critical and representative among them. In the age of big data, people's demand for electric 

energy is increasing. Therefore, it is necessary to meet user requirements through reasonable 

planning and design. The special power supply can effectively solve the problem of excessive 

distribution pressure during the peak load period of the power grid; It can alleviate many practical 

problems such as the peak valley difference of urban power transmission and transformation and the 

impact of voltage fluctuation. The unconventional energy and power system in urban power system 

are a whole, so we must consider their interaction and coordination. New technologies can also be 

used to improve the operating environment of the power system, reduce the cost input, improve the 

load level of the power network and achieve the goal of energy conservation and environmental 

protection. In urban planning and design, the differences between different regions must be fully 

considered, and a reasonable and feasible scheme must be determined according to the actual 

situation. At the same time, we should also pay attention to the need to comprehensively consider 

the local regional economic development level and industrial structure to formulate a more 

scientific and humanized planning and design scheme [13-14]. 

3. System Testing and Implementation 

3.1. System Operation Environment 

For the urban planning management system, when testing the system, you must first specify the 

specific operating environment of the system, and you must use the urban planning management 

system in this environment. The system deployment environment can be divided into three layers: 

the client layer, the network layer and the server layer of the urban planning management system. 

See Figure 1 for details: 
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Figure 1: The urban planning and management system. 

On the server side of the urban planning management system, it is the main project delivery 

platform of the urban planning management system. The network layer of urban planning 

management system is the channel connecting system users and servers. Urban planning 

management system client, which is the browser page responsible for interacting with urban 

planning management system. 

3.2. Setting of Environmental Parameters 

Considering the pollution-free emission conditions of renewable energy in different energy 

technologies, all pollutant emissions generated by the final operation of the integrated energy 

system can be traced back to the generation of electric energy and steam energy. The pollutant 

emission intensity is used to measure the pollutant emission per unit of power generation, as shown 

in Table 1: 

Table 1: Pollutant emission intensity of different power generation technologies. 

 Sulfur Dioxide Carbon dioxide Carbon 

monoxide 

Nitrogen 

oxide 

Coal-fired power generation 6.43 621 0.11 2.85 

Gas power generation 0.001 184.1 0.17 0.62 

Wind power generation 0 0 0 0 

Solar electrical energy generation 0 0 0 0 
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Figure 2: Pollutant emission intensity of different power generation technologies. 

As shown in Figure 2, we can see that coal-fired and gas-fired power generation have greater 

impact on the environment. Among them, the carbon dioxide content produced by coal combustion 

reached 621, while the carbon dioxide produced by gas was less, 184.1. In addition, the nitrogen 

oxide content produced by these two methods is 2.85 and 0.62 respectively. This shows that coal 

has the greatest environmental pollution, followed by gas. In contrast, wind power generation and 

solar power generation can cause negligible environmental pollution. This shows that 

unconventional energy generation is a kind of green energy. 

Heating load and cooling load are important indexes of energy consumption in integrated energy 

system. The gradient day method is a method to calculate the heating and cooling loads of buildings 

based on the cumulative value of the difference between the daily average outdoor temperature and 

the reference temperature. The number of days per day can be expressed by formula (1): 
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Wherein, ass
 refers to the reference temperature and xwqs

 refers to the daily average outdoor 

temperature. If the heating degree days are used as the basis for estimating the load of the integrated 

energy system, it can be assumed that the heating energy consumption is roughly proportional to the 

heating degree days. Heat supply energy consumption can be expressed by equation (2): 
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P is the cumulative heat load and O is the total heat load of the building. The full load equivalent 

operating time method can not only estimate the load of the subsystem, but also consider the type of 

equipment, the efficiency of the heating and cooling system and energy saving measures. The 

proportion of the sum of the maximum output of the load rate   can be expressed as: 
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3.3. Test Method 

In the city management system, the test method specifically describes the functional method 

used in the system test. The test method specifically involves two aspects: functional test method 

description and performance test method description. The content of function test is mainly used for 

the content of function modules. Unit tests and integration tests are used for the functional content 

of these tests. After checking each functional requirement, use and test the entire urban planning 

management system to determine the general problems of the urban planning management system 

and improve them in a timely manner. When testing the city management system, the system user 

must first log in to the system and perform specific operations on each functional module. 

After the system function test is carried out, the impact of new energy conversion efficiency on 

power system economy is explored through experimental comparison. For urban power system, the 

improvement of unconventional energy conversion efficiency means the reduction of energy 

conversion loss, which also means that the same amount of unconventional energy can convert 

more electric energy. Therefore, the improvement of conversion efficiency substantially reduces the 

cost of the power system to provide flexible services to the power grid, making its profits greatly 
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improved. 

4. Analysis of System Test Results 

For the power grid, although the use of unconventional energy can convert more electricity, the 

maximum output power remains unchanged, and the increased part of electricity will be limited by 

its power and cannot be fully called by the grid. Therefore, the power generation cost of the power 

grid and the user's electricity expenditure will not decline significantly. See Table 2 for details: 

Table 2: Unconventional energy conversion efficiency affects the economy of the power system. 

 
Conversion 

efficiency (%) 

System power 

generation cost 

Consumer electric 

energy expenditure 

User reserve 

expenditure 

1 31.7 21563387.41 27864467.55 243456.32 

2 48.6 21561547.55 27862154.78 243456.32 

3 77.3 21559879.32 27861134.94 243456.32 

4 95.8 21556472.76 27858321.77 243456.32 

     

 

Figure 3: Unconventional energy conversion efficiency affects the economy of the power system. 

As shown in Figure 3, when the conversion efficiency of unconventional energy is 31.7%, the 

power generation cost of the system and the user's electric energy expenditure are 21559879.32 

yuan and 27861134.94 yuan respectively; When the conversion efficiency of unconventional energy 

is 95.8%, the power generation cost of the system and the user's electric energy expenditure are 

21556472.76 yuan and 27858321.77 yuan respectively. This shows that with the improvement of 

unconventional energy conversion efficiency, the power generation cost of the system and the user's 

electricity expenditure have decreased slightly. 

5. Conclusions 

In order to realize the development of smart grid, reasonably plan urban power grid, and 

coordinate unconventional energy and power system, this paper uses big data to carry out relevant 

research. At the end of this paper, through the comparative analysis of the emission of harmful 

gases by unconventional energy and conventional energy and the impact of new energy on 
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economic benefits, it is found that in urban planning, the power distribution dispatching and power 

generation methods of the power grid should be reasonably planned, and the planning of the power 

grid system using unconventional energy is conducive to protecting the environment. 

References 

[1] S. A. Gakh, Oleg V. Khamisov, S. V. Podkoval'nikov: Dual Estimates in the Model of Expansion of Electric Power 

Systems. Autom. Remote. Control. 83(5): 706-720 (2022). 

[2] Anil Kumar Dsouza, Ananthapadmanabha Thammaiah, Likith Kumar M. Venkatesh: An Intelligent Management of 

Power Flow in the Smart Grid System Using Hybrid NPO-ATLA Approach. Artif. Intell. Rev. 55(8): 6461-6503 (2022). 

[3] Arun Teja Polcumpally: Artificial Intelligence and Global Power Structure: Understanding through Luhmann's 

Systems Theory. Al Soc. 37(4): 1487-1503 (2022). 

[4] Manjari Gupta, Lava Bhargava, S. Indu: Deep Neural Network Learning for Power Limited Heterogeneous System 

with Workload Classification. Computing 104(1): 95-122 (2022). 

[5] Jularat Chumnaul, Mohammad B. Sepehrifar: Modified Signed Log-Likelihood Ratio Test for the Scale Parameter 

of the Power-Law Process with Applications to Repairable Systems. Commun. Stat. Simul. Comput.51 (8): 4828-4844 

(2022). 

[6] Kris Nikov, Marcos Martinez, Simon Wegener, Jose L. Nunez-Yanez, Zbigniew Chamski, Kyriakos Georgiou D, 

Kerstin Eder: Robust and Accurate Fine-Grain Power Models for Embedded Systems With No On-Chip PMU. EEE 

Embed. Syst. Lett. 14(3): 147-150 (2022). 

[7] Salwa Echalih, Abdelmajid Abouloifa, Ibtissam Lachkar, Abdelali EI Aroudi, Zineb Hekss , Fouad Giri, Mohammed 

S. Al-Numay:A Cascaded Controller for a Grid-Tied Photovoltaic System With Three-Phase Half-Bridge Interleaved 

Buck Shunt Active Power Filter: Hybrid Control Strategy and Fuzzy Logic Approach. IEEE J. Emerg. Sel. Topics 

Circuits Syst. 12(1): 320-330 (2022). 

[8] Nikhil Paliwal, Laxmi Srivastava, Manjaree Pandit: Application of Grey Wolf Optimization Algorithm for Load 

Frequency Control in Multi-Source Single Area Power System. Evol. Intell. 15(1): 563-584 (2022). 

[9] Zoran Hadzi-Velkov, Slavche Pejoski, Nikola Zlatanov: Achieving Near Ideal Covertness in NOMA Systems with 

Channel Inversion Power Control. IEEE Commun. Lett. 26(11): 2542-2546 (2022). 

[10] Shah Jahan Miah, Huy Quan Vu, Damminda Alahakoon: A Social Media Analytics Perspective for 

Human-Oriented Smart City Planning and Management. J. Assoc. Inf. Sci. Technol. 73(1): 119-135 (2022). 

[11] Md Shahrukh Adnan Khan, Kazi Mahtab Kadir, Md. Khairul Alam, Shoaib Mahmud, Shah Reza Mohammad 

Fahad Ul Hossain, Md. Pabel Sikder, Fiza Jefreen, Ainun Kamal: An Analytical Approach to Real-Time Cloud Services 

on Iot-Based Applications for Smart City Planning. Int. J. Grid Util. Comput. 12(5/6): 507-523 (2021). 

[12] Brionna Davis, Grace Jennings, Taylor Pothast, Ilias Gerostathopoulos, Evangelos Pournaras, Raphael E. Stern: 

Decentralized Optimization of Vehicle Route Planning - A Cross-City Comparative Study. IEEE Internet Comput. 25(3): 

34-42 (2021). 

[13] Doreswamy Hosahalli, Kunal G. Srinivas: Cross-Layer Routing Protocol for Event-Driven M2M Communication 

in IoT-assisted Smart City Planning and Management: CWSN-eSCPM. IET Wirel. Sens. Syst. 10(1): 1-12 (2020). 

[14] Jonathan Frez, Nelson Baloian, José A. Pino, Gustavo Zurita, Franco Basso: Planning of Urban Public 

Transportation Networks in a Smart City. J. Univers. Comput. Sci. 25(8): 946-966 (2019). 

58




