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Abstract 

On the basis of comprehensive energy efficiency evaluation system of radio station, the 
comprehensive evaluation software based on login module, evaluation index module, 
weight setting module, data import module and graphic display module is built on the 
basis of Microsoft Visual Studio 2010 as the development tool. The comprehensive en-
ergy efficiency application of the distribution radio area is written by C#. Software, the 
software can build the structure of the evaluation system structure, the input of the index 
data, the result of the index score calculation and the output evaluation report, which 
provide the technical support for the evaluation of the comprehensive energy efficiency 
in the radio station.  
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1. Introduction 

At present, there are a great number of indexes and a huge amount of sampled data in the evaluation 

system of power distribution platform area, making the calculation workload very large, therefore, it 

can effectively improve the work efficiency to establish the evaluation index scoring calculation 

platform. 

At present, quite a few mature power grid calculation software have been used in the planning, design, 
and management of power systems. The domestic power grid application software mainly includes 

Power System Analysis Synthesis Program (PSASP), BPA software package (Chinese version) [1], 

etc. Foreign power grid application software mainly includes EDSA Technical 2000 (ESDA, USA), 

PowerStation (ETAP, USA), TRANSMISSION 2000 (CAI, USA), PSAPAC (PLI, Canada), 

NEPLAN-Electricity (BCP, Switzerland) [2], etc., all of which have played a significant role in 

improving the level of grid computational analysis and reducing the labor intensity of planners. 

However, as the modern computer software and hardware technology and the Internet develop at an 

amazing speed, new technologies and equipment have been applied in power systems, however, more 

and more limitations gradually appear in the current power grid planning software [3]: (1) it cannot 

be integrated well with other software; (2) it cannot support multi-user cooperative work well; (3) it 

lacks powerful support from graphics platform; (4) It cannot manage planning data cannot well; (5) 

It has low degree of automation and intelligence; (6) The output result is single and inflexible in form; 

(7) It does not have good expansibility. 

According to the comprehensive energy efficiency evaluation system of power distribution platform 

area, this paper takes Microsoft Visual Studio 2010 as the software development environment, SQL 

Server as the background database, and C# as the programming language so as to form the index data 

calculation and graphic presentation of power distribution platform area, which can provide strong 

technical support for the evaluation management of power distribution platform area. 
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2. Software Design Principles and Ideas 

2.1 Software Design Ideas 

The objective of the comprehensive evaluation and operation management platform of the 

distribution platform area is to construct a software platform for comprehensive evaluation and 

operation management of the power grid at different levels of provinces, cities, districts and counties, 

and to provide technical support for data platform, display platform and safety platform in power 

distribution platform area with its functions covering various aspects of operation management 

including data query, index calculation, result display[4]. To achieve this objective, the design ideas 

of the comprehensive evaluation and operation management platform of the distribution platform area 

is as follows: 

(1) Establish a unified platform. Based on the evaluation and management platform, it aims to achieve 

unified design, unified development and unified operation from the perspectives of business process 

and data architecture. 

(2) Modular and hierarchical design. Modular technology and hierarchical design concept are used in 

the design process. Visual C#.NET is taken as the support platform for underlying operation, on 

which public components of distribution platform area evaluation system are constructed. On the 

basis of the public components, relevant business components are constructed to form the core 

function of the comprehensive evaluation system of distribution platform area. Through unified 

display module, convenient and unified working interface is available for users. 

(3) Unified development. Unified management system development environment, development 

process and quality management. 

(4) Unified operation and maintenance. It takes the unified operation and maintenance mode of grid 

planning application into consideration, including system backup and recovery strategy, system 

management and monitoring strategy, data archiving strategy, system protection scheme, etc. [5]. 

(5) All-round safety protection. In terms of application security, it focuses on the safety protection 

measures including user management and identification as well as user role definition. 

2.2 Software Design Principles 

The fundamental objective of this software is to standardize and systematize the evaluation of the 

operation level and power supply capacity of the distribution platform area, and to scientifically 

evaluate the various evaluation indexes of the distribution platform area, so that the relevant personnel 
of power department can avoid tedious data calculation, easily manage and submit data, as well as 

improve work efficiency[6]. Therefore, the following design principles should be considered in 

software development: 

(1) Principle of Unity 

Adhering to the principle of unified management, convenient maintenance, and operation with low 

investment and cost, the “Level I Deployment" mode is adopted to construct the grid planning and 

design platform. The development and design of the whole system should be implement in line with 

the principle of unified management mode, unified business process, unified work standards and 

unified construction standards. 

(2) Principle of Advancement 

The system should be forward-looking in platform selection, architecture design, and technology 

adoption. In addition to meeting the current needs, it should also adapt to business changes and growth 

in a certain period of time. 

(3) Principle of Reliability 

The core unit and important components of the software must resist the influence of a single fault and 

the normal operation of other system parts should not be affected in the in the process of isolating 
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and eliminating the fault. The system should be well tested so as to ensure its stable and reliable 

operation. 

(4) Principle of Expansibility 

The connection between this software and other application systems should be fully considered in the 

process of planning and design [7]. The loose coupling design pattern is used to ensure the integration 

of the software with other third-party products to realize the scalability of the software. 

3. Overall Design of the Software 

3.1 Overall Architecture of the Software 

The platform is developed with Windows 10 operating system with Microsoft Visual Studio 2010 as 

the development tool and is written in C# language. The original data that the comprehensive energy 

efficiency application platform requires in the power distribution platform area comes from the 

electricity information collection system and PMS system. The operator can obtain the data from the 

power distribution system and record it in the EXCEL data table in prescribed form. The computing 

platform can meet the needs of the data storage of the power distribution platform area of the whole 

province. The processing process of the front desk of the comprehensive energy efficiency evaluation 

system in the power distribution platform area is shown in Figure 1. 

 
Figure 1. The processing process of the front desk of the comprehensive energy efficiency 

evaluation system in the power distribution platform area 

The page display is based on Visual Studio 2010 platform, aiming to display the comprehensive 

energy efficiency and the development status of the distribution platform area of the whole province 

as well as the query of basic information of the distribution platform area. The results are displayed 

in the form of data tables and scatterplots, which are easy to be download. The function of the software 

is closely related to the requirements. What the users are required to do is only simple and convenient 

operation, instead of mastering relevant professional knowledge and specific system maintenance. 

Users can realize the functions of the import, download, update deletion, query, analysis, data 

calculation and preservation of the property data in the platform through access to the human-

computer interface. 

The software structure of this system can be divided into three tiers including data tier, data 

management tier and information release tier. The data tier is composed of a manual input system, 

which is responsible for the collection, exchange and storage of basic data. The data management tier 
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is composed of a data management system, which is responsible for checking the integrity and 

correctness of the data and managing the basic data operation. The information release tier is 

composed of help system, information release system, report and chart system, which is responsible 

for information release, various data queries, chart reviewing, report release and download, etc. 

3.2 Database Design 

(1) User Information Table 

The user information table is mainly used to confirm all users that can log in to the system and 

standardize the relevant rights of users. The user information data structure is shown in Table 1. 

Table 1. User Information Data Structure 

Name Date Type Length Nullable Primary key Field Description 

id int 4 No Yes Number 

login varchar 50 No No User Account 

pwd varchar 50 No No User Password 

(2) Evaluation Index Sampled Data Table 

The evaluation index sampled data table is used to store the monthly evaluation index sampled data. 

The information structure of the evaluation index sampled data is shown in Table 2. 

Table 2. Evaluation Index Sampled Data Table 

No. Index No. Index No. Index 

1 Over voltage rate 6 
Unplanned power 

outages 
11 

Maximum unbalance of 

current 

2 Over voltage amplitude 7 
Cumulative power 

failure time 
12 

Proportion of current 

unbalance overrun time 

3 Low voltage rate 8 Load average 13 

Degree of single-phase 

overload caused by three-

phase imbalance 

4 Low voltage amplitude 9 Load factor 14 Average power factor 

5 
Number of power 

outages 
10 

Proportion of 

overload time 
15 

Comprehensive line loss 

per unit 

4. Main Function Modules of the Software 

4.1 Design of Software Login Module 

New users can click “register” button to register as a new user and the new user's information will be 

written into the SQL Server database. In this paper, a new user with a login name of "admin" and a 

login password of "123" is registered for software testing. Different skin themes are provided in the 

login interface of the software for users to choose from, so as to adapt to the preferences of different 

users and to meet the needs of most users. 

4.2 Main Interface Design of the Software 

An intuitive and convenient operation interface is required in software design, therefore, the main 

interface should have clear and complete function panels so that users can operate the software in a 

silly graphical interactive way. 

The main operation interface of the software is composed of index set area, operation command area 

and chart display area. The index set consists of 14 evaluation indexes of the distribution platform 

area displayed in the form of tree diagram. The operation command area is the commonly used 
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function of index evaluation, including the function of data import, index calculation and data 

preservation. The chart display area is mainly used to display the index data imported into Excel, and 

display the calculation results in the form of scatter charts. 

4.3 Design of Excel Import Function 

The OleDB module is used to read the Excel file which is taken as a data source to read the data. 

The data import function of the software is achieved through the above program. As is known to all, 

there are two kinds of Excel files including 2003 version and 2007 version or above. Considering the 

software compatibility, the program function that can read both the ".xls" format and ".xlsx" format 

is set, making it convenient for users to operate. 

4.4 Design of Index Calculation and Display Function 

According to the imported index sampled data, the scoring program of each index is written with the 

scoring algorithm of the distribution platform area. The scoring algorithms of most indexes adopt 

normal distribution method, therefore, the program with normal distribution method is the main 

algorithm program used in this software. 

After users click the index item in the “index set area”, the index data will be displayed in the “chart 

display area”. Then, through clicking the button of "result calculation", users can complete the index 

calculation, which will be displayed in the "chart display area" in the form of scatter diagram. If the 

data points are too dense, users can have the scatter diagram enlarged by dragging the scatter diagram, 

then the graph will be automatically enlarged and display the dragging box so that users can browse 

the scatter diagram completely. 

5. Conclusion 

New software technologies such as database technology, visualization technology, and object-

oriented programming technology are applied to the calculation application software of the 

distribution platform area, and integrates the indexes of the distribution platform area, source data, 

calculation scores, and display graphics on a unified data platform. In this way, it makes the 

evaluation and management of the distribution platform area become easier, and has greatly improved 

the work efficiency of the power grid planning with better performance. 
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