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Abstract 

Due to the continuous expansion of power grid scale, the increasing operation life of 
equipment, and the continuous improvement of professional management 
requirements, all kinds of data of relay protection show the characteristics of variety and 
large quantity. Accordingly, the big data technology has been incorporated and applied 
in various fields of power system. Based on the power big data technology, this work first 
analyzed the feasibility of intelligent operation control system of relay protection, and 
then put forward the possible intelligent operation control system of relay protection, 
including the construction of all-dimensional data management platform of relay 
protection, the whole-dimensional management strategy of relay protection, and the 
management of maintenance event. 
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1. Introduction 

Big data technology has carried out relevant research and application in various fields of power 

system, and it makes full use of the characteristics of data scale, diversity, high speed and authenticity, 

and pays attention to the integration, processing, analysis and display of data to excavate the value of 

using data [1]. In addition, with the rapid increase of data volume and the increase of application 

systems, the need for unique data sources, accurate data content and wide data sharing is becoming 

more and more urgent in order to avoid the problems of repeated data entry, multi-source maintenance 

and complex interface between systems. However, the development of power big data technology 

can provide effective help for addressing the above problems. Based on the power big data platform, 

the constraints brought by computing power and data storage will no longer be the main problem, and 

the interface required by many business systems will also be provided by unified shared services [2]. 

Also, related research and intelligent advanced applications can be based on large-scale data 

integration. On this basis, for the data proposed various mining analysis, association analysis methods, 

integrated platform setting calculation, online intelligence analysis and other technologies, will have 

a better opportunity to be introduced into practical application.  

2. Feasibility of Intelligent Operation Control System of Relay Protection 

Big data technology promotes the continuous development and improvement of the power industry, 

plays an important role in improving the reform of the power industry and meeting the needs of 

modern society for electricity. Also, it is conducive to meeting the requirements of users in the process 

of continuous development, and enhancing the ability of practical application. Relay protection, as 

the safety barrier of power grid, is related to the safe operation of power system, and the protection 

of equipment maintenance, operation and maintenance are the most important work of each operation 
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unit. Thus, carrying out the relay protection full-dimensional management mode is in line with the 

work requirements of the national network company. On the other hand, applying the big data 

technology to the relay protection professional management at the level of the city power supply 

company can provide new ideas and enlightenment to the professional management of the relay 

protection at the basic level. Making full use of big data technology to deal with relay protection data 

scientifically cannot only avoid the problems of repeated data entry, multi-source maintenance, 

complex interface between systems, but also realize the whole-dimensional management of relay 

protection equipment management, fixed value management, maintenance management, operation 

and maintenance management by using the characteristics of accurate big data content and wide 

sharing of data, so as to improve the professional management level of relay protection [3].  

3. Intelligent Operation Control System for Relay Protection Based on Big 

Data  

3.1 Overview 

In the context of the full arrival of the information age, effective power information is the basis for 

the power supply department to formulate decision-making, strategy, planning, but also the need for 

power enterprises to establish a modern management model. In this regard, big data technology 

happens to be able to provide effective information for power enterprises. The intelligent control 

system of relay protection is to integrate the factory data, test data, operation data and operation data 

of relay protection equipment, and create the big data platform of relay protection by collecting 

structured data, multi-dimensional association analysis, verification law and so on. The system carries 

out all kinds of data mining analysis, association analysis, online intelligent analysis of the whole 

network, so as to realize the functions of professional management of relay protection. On this basis, 

a intelligent relay protection professional management system was constructed based on the big data 

platform, as shown in Fig. 1. This system carries on the process reengineering and the node 

reconstruction to the specialized management work, fully expands the management work dimension 

and the depth, effectively avoids the duplicate labor and the human error in the management work 

[4]. Also, it can unceasingly enhance the relay protection specialized management, the practicability 

and the pertinence, thus greatly improving the relay protection specialized management level.  

3.2 Relay protection full-dimensional data management platform  

The technical framework of the relay protection full-dimensional management data platform is 

presented, as shown in Fig. 2. Taking Hadoop ecological environment as the main body, it is divided 

into five layers: control layer, machine learning, computing layer, memory layer, collection layer, 

which supports a variety of technical routes, and has strong functional expansibility to meet the 

continuous development needs of relay protection professional management. Based on the 

management function of the big data platform, the traditional relay protection professional 

management process reengineering and node reconstruction are carried out, the role of relay 

protection management is redefined, the existing management process is simplified as far as possible, 

and the management efficiency is greatly improved. At the same time, the rich management function 

enables managers to have the ability to implement full-dimensional management of relay protection, 

deepen the depth of management work, and realize the real lean management of relay protection. At 

present, the professional management responsibility of relay protection is in the control center, and 

the operation and maintenance responsibility is in the operation and inspection department, which 

results in the partial disconnect between the professional management and the operation and 

maintenance maintenance work [5]. The data sharing performance of the relay protection full-

dimensional management data platform effectively solves the current management situation, 

effectively promotes the communication and fusion between departments, and makes the relay 

protection management work more smoothly.  
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Fig. 1. Intelligent Operation Control System for Relay Protection Based on Big Data 

 

Fig. 2. Technical framework of the relay protection full-dimensional management data platform 

3.3 Relay protection full-dimensional management strategy  

Relay protection professional full-dimensional management is based on the relay protection 

equipment full-dimensional data platform. Through the effective collection and integration of big 

data technology, the data report can be sent to the control center, maintenance team and other relevant 

departments. Thus it is conducive to making the relevant departments allocate the resources 

reasonably in the process of relay protection equipment maintenance, replacement, elimination and 

so on, so as to maximize the utilization of resources and avoid the waste of manpower, material 
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resources, financial resources and so on [6]. Integrating, analyzing and processing the relay protection 

data of regional power network, constructing the big data platform of relay protection are helpful for 

realizing a series of management functions, such as relay protection fixed value verification, relay 

protection equipment over-year limit, over-repair cycle management, relay protection software 

version management, relay protection drawing data management, relay protection trip statistics and 

analysis, relay protection technology training, relay protection technology supervision and 

management, intelligent substation SCD document management, relay protection counter-measure 

management, relay protection accident handling record, relay protection quota management, etc. 

Therefore, this system can solve the problems of low utilization of data resources, low scientific 

management and low management efficiency caused by unclear management interface and 

responsibilities among departments.  

3.4 Management of maintenance event.  

In the relay protection intelligent big data management mode, the ground control officers select the 

relevant fields to compile the maintenance event drive message according to the relay protection work 

in the weekly production plan. Work orders can also be prepared according to the requirements of the 

relevant management work and then sent to the relevant personnel. For example, a routine 

maintenance work drive message can be sent to the operation and inspection department to the 

monitor. After the person in charge of the work completes the maintenance work, the protection 

monitor responds to the drive message, completes the maintenance work of the protection device 

maintenance time and other fields involved in the work in the system, and then feedback to the ground 

dispatch protection manager [7]. After receiving the message feedback, the ground dispatch 

protection manager can view, modify, verify the content, return the message if it does not meet the 

requirements, and ask for re-feedback until the correct content modification is completed by the 

dispatch protection manager. Both the driver message and the normal work order have a uniform 

format specification, which is sorted and saved in the system. Managers can make statistical inquiries 

by time period, type of work, work content, etc. The record of data changes involved in the driver's 

message, work order should be kept for a period of time to facilitate the management to check.  

4. Summary  

The application of big data technology will promote the further improvement of relay protection 

professional management information level. A complete big data platform will provide a basic 

framework for the relay protection professional data storage, flexible processing, association sharing, 

high-speed computing, thus providing algorithms and analysis to support data mining and intelligent 

advanced applications. The combination of big data technology and relay protection will provide new 

means and methods for technical research and analysis. Based on the understanding of relay 

protection and power big data, this work discussed the possible ideas and key points of intelligent 

operation control system of relay protection based on big data technology, thus providing some 

positive references for other related fields involved in this major or power big data.  
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