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Abstract. This paper discusses a data quality analysis and evaluation mode based on power big data. Its
basic content is to use the analysis platform template to conduct acquisition control and process rule
analysis, and then use the data quality management module to call out the platform database system that
realizes the inspection and analysis function, and retrieve and generate inspection data from the entity
base. The analysis program will classify, count, sort, and sort the data, The final generated quantitative
indicator data reflecting the project implementation status and data quality will be saved in the analysis
result table. The analysis result report called from the middle platform can obtain a more detailed data
quality analysis and evaluation report reflecting the data quality of various quantitative projects. This
paper has improved the intelligent degree of information quality management and evaluation, realized
the intelligent control of information service quality, adapted to the needs of large-scale information
service management, and completed the quantitative research and evaluation of information
completeness, timeliness, accuracy, accuracy and other important parameters.
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1. Introduction

With the development of China's electric power, the process of information construction is deepening,
and with the gradual expansion of the total amount and type of service data information in the information
system, the need for data sharing is also imminent.! As a resource, service data information is
characterized by multiple disciplines, high data collection density, high frequency, and complex
information processing.?! It is an important subject supporting the construction and application of the
national information development project.”) At present, a large number of power data analysis results
have been accumulated in some areas of the power grid.*””) There will inevitably be a large number of
abnormal, redundant and incomplete data results here.!® As a result, the quality problems of the analysis
results of a large number of power data, such as exceptions, redundancy and omissions, will become
increasingly prominent, and even cannot meet the requirements of data mining algorithms.'?! Therefore,
it will be a great challenge to accurately find a large amount of useful information, because there are too
many meaningless components in the results of massive factual data, the implementation effect of data
mining algorithm will be affected.!'’! At the same time, with the gradual development of practical
applications, a large number of data information will be repeatedly entered, stored, and the quality of
data analysis needs to be improved. The improvement of data analysis quality has become the key in the
implementation of data analysis and mining system.

In the face of the problems of low data service quality caused by the characteristics of excessive power
consumption data, extensive sources, numerous categories, lack of unified standards and specifications,
and backward data service quality supervision system, the lack of traditional data inspection means has
been unable to meet the needs of the rapid development of the current power supply industry. Therefore,
it is imperative to build new data quality standards and develop new data service quality inspection
means.

In order to meet the operation of power supply enterprises and improve information efficiencys, it is
necessary to form a complete information specification, management and evaluation process, rely on
scientific and rigorous information monitoring and quality management system to continuously improve
information efficiency, establish a complete information quality control framework and a complete and
reasonable information value evaluation framework, restrict the deep exploration of information
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resources and the all-round quality control of power supply enterprise information, and lay the
foundation of information, Improve information efficiency, ensure that information is correct, timely,
efficient and reliable, and provide a strong guarantee for information integration and mining. The
technical problem we need to overcome is to propose a data capability classification evaluation model
based on power big data analysis, which provides a strong guarantee for information integration, mining
and utilization.

2. Data quality assessment system based on data mining

The data quality assessment system based on data mining technology mainly involves data quality
demand classification, expert intelligence evaluation, data mining model establishment, evaluation index
system setting, etc., to ensure the correctness of the evaluation, the fairness and objectivity of the
conclusions. Its basic structure is shown in Figure 1.
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Figure 1. Data Quality Inspection Assessment Indicators

According to the requirements of the State Grid industry, special personnel were assigned to sort out
the main concerns in the basic data quality management of the State Grid Corporation of China, select
typical evaluation index systems, and design and establish a system library of basic data quality
evaluation indicators; According to the standard process of modern data mining, it is generally conducted
through data mining methods such as analysis or regression.

The comprehensive analysis and visual display platform of power grid data information quality is
established. Based on the three types of data information quality evaluation index systems of modeling
parameters, steady-state data information and power supply equipment fault characteristics, the massive
information data are classified and refined by using data mining algorithms; Exploring the useful
information and knowledge in the process, and assisting the operation and maintenance management
personnel to explore the useful information and knowledge in the process, has realized the development
trend prediction research and risk early warning; The development trend investigation and risk warning
of power grid operation data information have been completed by using model analysis, steady-state
statistics and fault characteristics to establish, train and conduct data mining mode.

From the transition of human mode evaluation to machine mode intelligence, a new information value
evaluation framework is constructed from the aspects of the importance, consistency, completeness and
authenticity of basic information; The quality of the operation data of the national power grid is evaluated
scientifically, and the results of its quality management, assessment and inspection are comprehensively
displayed by means of information visualization.

3. Data quality analysis and evaluation model

The basic components of the data quality management evaluation module include the basic
management module, the digital product quality support control module, the digital product quality
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determination system, the data quality management system, the data quality evaluation module, etc. The
structure of this section is shown in Figure 2.

Issue quality problems Display layer

Quality standard data Data layer

Figure 2. Functional Framework of Data Quality Analysis and Evaluation Model

(A). Basic model. The infrastructure is the foundation of the entire modeling architecture and the
basic concepts and specifications of other infrastructures. It mainly includes the specifications for
mapping and defining data, and introduces control criteria definition specifications, control criteria
definition specifications, template definition specifications, etc.

Among them, the data specification covers the specifications that directly reflect the application field
and the meaning standards of the new application library and engineering library specifications, as well
as the establishment standards of new standards such as coding meaning standards, information item
meaning standards, and value domain meaning standards; The constraint criterion definition standard
generally describes the grammatical structure in the quality definition pattern; The standard for defining
the control criteria is generally for the instructions for the use of control methods in the background
operation process.

(B). Data quality definition model. As the main basis and standard of data quality research methods,
the data quality feature description model is the definition of a unified standard for data quality. It is
mainly expressed by quality characteristics. Its characteristics can be summarized into four important
characteristics: data uniformity, data authenticity, data comprehensiveness, and data timeliness. In
addition, it also involves the accuracy, availability, and legitimacy of data.

The defined data quality evaluation method based on power big data analysis can include the
following contents:

Information consistency: it refers to the consistency of information contradictions and conflicts within
each system, including whether the same information within the source information system is consistent,
whether the source information is consistent with the extracted information, and whether the information
in each management link of the data center is consistent. It is mainly used to check whether the
information directly cross checked by the data is consistent.

Correctness of information: It mainly refers to whether the source of information is true, that is, the
description language of information must meet the requirements of correctness and briefness, such as
whether the data source is correct, whether the information domain conforms to industry norms and
objective facts, whether the coding mapping relationship is correct, and whether the language logic is
correct. It requires correctness and credibility to effectively reflect the real situation. Timeliness of
information: it refers to the timeliness and high speed of information acquisition, transmission,
management, loading and display, including timeliness of information processing, timeliness of
information anomaly detection, timeliness of data timely release, etc. Information integrity: to ensure the
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integrity of data information without omission, including the integrity of data source, data value, entity
data type, attribute information, data, byte value, etc.

The expressed data legitimacy mainly refers to the validity of format, data type, range and business
specification. Timeliness is the main standard for evaluating whether data can meet the needs. It
describes the timeliness characteristics of data and its satisfaction to applications. Beneficiality mainly
refers to the value of data for its own use and the degree of benefits provided by other applications. In
addition, it should also include security issues, that is, the right to use data must be subject to necessary
restrictions to ensure the confidentiality of data.

(C). Statistical quality model. The data quality management mode is based on the information quality
definition mode. According to the determined detection range and method, the data quality is detected
by self-service or manual methods, and the relevant characteristics and information of data quality are
displayed, including the quality control of information detection range, information detection frequency,
information detection time, information detection method and other contents.

Statistical detection objects refer to the user groups, relevant professional statistical tables and
database information entities to be detected according to the collection plan. The statistical detection
frequency means that the detection frequency of the stored process detection data object is set according
to the collection planning and actual frequency of the statistical table. The time of data analysis and
detection is based on the close moment of daily production and application, and the close moment of
data analysis from generation to collection and warehousing, so as to comprehensively determine the
time of the next detection. The data analysis and detection method refers to the method of executing the
detection process, which can be the timed self inspection automatically controlled by the background
process or the automatic detection with manual intervention.

(D). Data quality evaluation module. The data quality evaluation module is based on the definition
module of data quality, and is controlled and implemented by the data quality evaluation module. The
feedback quality inspection results represent the evaluation of data quality, so as to achieve the digital
detection and evaluation of data quality.

(E). Data quality aided decision-making mode. The auxiliary data quality management system mainly
includes report template management, authority control, database resource occupation management, etc.
The core function of the data quality analysis and evaluation module is to manage the plan and constraint
rules in the basic module, call the plan in the data quality management module to realize the background
storage function of the inspection and analysis results, retrieve and generate the inspection results from
the entity base, classify, count, analyze and sort them by the analysis program, and finally generate the
data quality quantitative index results that reflect the plan implementation status, Save the results in the
analysis results table, and call out the analysis results report from the hotel front desk to get a detailed
data quality analysis and evaluation report that reflects the results of various quantitative indicators in
the data quality problem. The program implementation flow chart is shown in Figure 3.
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Figure 3. Process of program implementation
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4. Hardware design

As shown in Figure 4, the electronic device includes a CPU, which can perform all necessary
operations and processing tasks according to the microcomputer program commands stored in ROM or
the microcomputer program commands added from the storage unit to the random access RAM. In RAM,
it can also run all kinds of programs and information required by registers. CPU, ROM and RAM are
connected to each other through the bus. The I/O port is also connected to the bus channel.
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A >

\ 4
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A
’ input ‘ ’ output ‘ ’ storage ‘ ’communication‘

Figure 4. Block diagram of electronic equipment

Many modules on the computer are connected to the I/O port, mainly: enter the module, such as keys,
mouse, etc; Input and output modules, such as various types of screens and speakers; Storage unit, such
as video tape, optical disc, etc; In addition, there are communication modules, such as network card,
modem, wireless communication transceiver, etc. The communication module allows computers to use
a computer network containing the Internet and/or exchange data/information between other computers
through various telecommunications networks.

In this article, all operations described above can be completed by at least partial use of one or more
logical units. Therefore, the non limiting and practical demonstration hardware technology design logic
units that can be applied include FPGA, ASIC, ASSP, SOC, CPLD, etc.

The code used to run the code in this article can be programmed in any form of one or more
programming languages. These computer programs can be submitted to the information processors or
controls on ordinary machines, special computer systems, and some programmable information
processing devices, so as to facilitate the normal operation of the functions/actions required on the
operation flow chart and/or block diagram after the computer programs are executed by the information
processors or controls. Computer programs can also be run wholly or partly on a computer, or partly on
a computer as a separate package of software, and partly or wholly on a remote computer or client.

5. Conclusion

The beneficial effect of this paper is that this paper mainly aims at the data analysis quality evaluation
of the existing power grid big data analysis in the field of power distribution information. By analyzing
the quality problems of statistical information and the main causes of their formation, and taking the
integrity of data analysis, the fairness of data analysis, the integrity of data analysis, the effectiveness of
statistics and other important indicators as the benchmark, this paper constructs the data analysis quality
evaluation indicators, It provides a data analysis quality management and evaluation system model
suitable for the national power grid big data analysis, improves the intelligent level of the statistical
information quality analysis method and evaluation system, realizes the intelligent control of the data
analysis quality, adapts to the needs of mass data analysis quality management, and completes the
quantitative analysis and evaluation of the integrity, timeliness, accuracy, statistical consistency and
other important indicators of data analysis, The service quality of power grid data analysis is effectively
guaranteed, and the use value of data analysis is improved.
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