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Abstract

With the establishment of the power system in depth and marketing system, the power
supply enterprise marketing has become a core business, develop marketing strategies to
adapt to market is very important to develop efficient power marketing strategy needs to
support comprehensive information. Multidimensional data analysis huge amounts of
data and complex multi-angle, multi-level analysis and presentation, to obtain useful
information hidden from the general to allow users to fully grasp the local business
operation of multidimensional data analysis of historical data for the enterprise multi-
angle, multi-level flexible as observed with high efficiency in the enterprise's existing
historical data into useful information on. based on the multidimensional data analysis
technology to build electric power marketing decision-oriented application of data
analysis platform, through the companies have historical data analysis for the enterprise
many policy-makers useful information.

Keywords: Security management; Distributed power; microgrid operation control;
mode change

1. Introduction

How to Improve Power Marketing has become a major issue facing today's power
companies, the quality of marketing efforts will directly affect the survival and
development of power enterprises [1-3]. Power Enterprise decision-makers must be able
to demand changes in the electricity market, in time to capture attractive market
opportunities, flexible configuration of power marketing resources [4]. Through
appropriate power product strategy, channel strategy electricity, power marketing strategy
and pricing power to meet the electricity needs of the consumer market [5]. Thus, in the
past the kind of simple and extensive pure power management has been far from meeting
the requirements of market economy, we must make use of information technology and
other emerging technologies to build electric power marketing decision support system
under the market economy, to provide a strong, modern marketing technical support
measures, strengthen supervision and management level, improve the competitiveness of
enterprises, market and customer focus, to facilitate the customers for the purpose, to
create new ways of service, the maximum increase enterprise efficiency [6-7].

So far, computer applications in the power industry in information technology can be
divided into three stages [8-11]. The first stage in the initial period of the power of
information technology, mainly was used in electric power experimental basis [12]. The
engineering technical has computing automatic monitoring of power plants, substation
automatic monitoring [13-14]. Its main objective is to improve the automation of power
plants and substations of the production process, improve production and electricity
transmission and distribution of surveillance, improve project design and calculation
speed, shorten the design cycle power engineering etc. [15-18]. this period information
technology is mainly used in scientific computing and engineering operations, belong to
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the second phase of special business application stage "computer system has been applied,
the electric power industry widely used computer systems, such as dispatching
automation, power plants in the majority of business in the power industry automation
control systems, power control load forecasting, computer-aided design, computer
simulation of power systems [19-20].

In this paper, we learn and master multi-dimensional data modeling, multidimensional
data analysis, multidimensional data analysis application implementation, according to the
power supply situation and marketing information business user features, choose the right
platform for multidimensional data analysis tools for electric power marketing decision
multidimensional data analysis applied research. Power marketing business data analysis
system includes a source layer, data layer, multidimensional data analysis layer,
application layer, determine the function of each layer, implementation. Put forward the
overall design of electric power marketing decision support system to complete its
operating environment software and hardware design, performed data conversion
polymerization subsystem, statistical reporting subsystem, an integrated query subsystem
and four-part comprehensive analysis of the subsystem design.

2. Power Marketing Data Analysis

2.1 Power Marketing Multidimensional Data Analysis Process

Multidimensional data analysis technique is an efficient data analysis technique, many
enterprise data analysis applications have been successful, there have been many
multidimensional data analysis development platform [21]. Based on multidimensional
data analysis technology to build power marketing data analysis platform for enterprises
already have historical data multifaceted, multi-level analysis, provide a lot of useful
information for the power marketing decision-makers' power marketing decision relating
to data analysis as shown in Table 1.

Table 1. Power Marketing Decision Relating to Data Analysis

A theme Two themes

Customers and households change analysis, customer capacity and

Customer - A X .
. change analysis, customer mix situation analysis, customer service

Analysis .

analysis
Purchasing Sources of structural changes of the purchase of electricity,
Analysis purchase and sale of electricity gap analysis

Electricity sales to complete the analysis, structural changes in
Electricity sales electricity sales analysis, changes in electricity sales and
analysis influencing factors analysis, large customer electricity sales and

contribution analysis, time analysis of electricity

The average price of the completion of the analysis, the average
price change analysis, the effect of the implementation of tariff
policy analysis, the average price of electricity sales market
analysis

Electricity sales revenue analysis, income from electricity sales
structure and change analysis, influencing factors income from
electricity sales, electricity and large customer contribution

Price Analysis

Analysis of
income from

electricity sales

Tariff Recovery
Analysis
Analysis of

equipment assets

analysis, time analysis of electricity

Electricity will search the overall situation analysis, customer
analysis large arrears, bad debts arrears analysis, industry analysis
arrears

Overall equipment assets analysis, operation analysis equipment
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Electricity Electricity inspection isolated violations analysis, measurement
inspection analysis of abnormal electricity analysis of census

Analysis

Marketing Marketing staff performance evaluation analysis, job analysis

Quality Analysis

Power Marketing Decision for power marketing data analysis required by topic. Each
topic corresponds to a specific analysis, information on behalf of a class of power
marketing decision-makers need. According electricity power marketing business
characteristics of the electric power marketing decision relating to data analysis into
customer analysis, purchase analysis, electricity sales analysis, price analysis, income
from electricity sales analysis, tariff recovery analysis, asset analysis, electricity check the
situation analysis, marketing, quality analysis and other topics, and topics are further
subdivided large subtopics.

Different risk transfer power system problems which passes structure is not the same,
but the removal of the contents of its surface to extract the contents of the trunk, the risk
element transfer mode can be attributed to relational, hierarchical, tree, network type, Pei
mixed type, etc., which the most basic element of risk transfer structure is relational, but
also in other important transfer unit structure. Relational transfer mode element constitute
two risk is the risk element transfer mode is the most simple, basic transfer mode.
Therefore, the relational transfer mode consists of two risk element is composed of the
atomic structure of the entire risk element transfer mode, the transfer theory to understand
the atomic structure and its mathematical foundation helps to understand the entire risk
element transmission theory.

2.2. Data Mining and Neural Networks Model

To solve the problem of multiple logical combination of conditions, the user needs to
set the intensity of the intention of the relevant description and model libraries. As shown

in equation 1:
J L
22 P*Z*Gy

_j= =
m; = J

ZGH
= 1)

Where m is the relevance of decision-making model; pi each atom of the conditions set
by the user's own decision-making intention proportion (subjective factor factor); zj
conditions for the atomic model of the main features of the relevant degree; Gij main
features of the model and the model of relevance.

To accomplish this objective, we must analyze the existing data in the electricity
marketing data warehouse from which to discover and extract hidden information or
knowledge therein. This process is the data mining process, the goal is to help analysts
find links between the data elements found to be ignored, to predict trends and dig out
useful information for decision-making behavior. General data mining process was shown
in Figure 1.

Copyright © 2016 SERSC 297



International Journal of Database Theory and Application

Vol.9, No.10 (2016)
— —
data source data source

Data preprocessing

-

Model Search

l Revision / Fine inquiry

Evaluation output

A 4
Results generated report

Figure 1. General Data Mining Process

Electricity demand forecasting first problem to be solved is the realization of nonlinear
mapping, artificial neural network has some advantages in this regard. Under normal
circumstances, assuming that the requirements of non-linear mapping study of formula
(2):

y:f(X),X:(Xl,Xz,---,Xn) @)

On the domain clustering R subset R of a multi-input single-output real continuous
function, its sample data is as follows:

X(k) > y(k),k=12,---s

©)
y=2.04(x-cl)+e
(4)
Defined error function Y (m) formula:
Im=Z 3 (70 -y
5)

Wherein, y (K) is the output sample point, y (k) is the network output. It can be shown
when the selected function systems:

Wlx=clH0<i<m) (6)

By increasing the number of hidden units, to achieve the continuous improvement of
the fitting precision, so that the rate of error of less than a given purpose. However, in
practice, if m is made too large, it may cause pathological appear redundant and numerical
models, and therefore must take effective methods to determine and select the network
weights hubs. In this paper, orthogonal least squares method selected center hidden layer
node basis functions. The advantage of this approach is to select the best of the sample
point as the center.
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3. Experiments and Results

3.1. Design of System Architecture

Need to build a data warehouse, according to the data demand of each theme, the
establishment of subject-oriented data storage model, migration in the enterprise database
systems from existing business data corresponding to the data layer of the data
warehouse. Data layers required for each topic for data storage, in order to
multidimensional data analysis layer to provide efficient, consistent, stable and oriented
analysis of data. The system uses the relational database products, data storage according
to the data demand of electric power marketing decision each topic to provide data
directly to the multidimensional data analysis layer. Database platform not only has a
large-capacity data storage capacity to support multi-user concurrent operation, but also
has a strong data query capabilities. Power marketing analysis system structure was
shown in Figure 2.

Decision-makers at all levels of user
the enterprise
Ap;l)lication | Human Interface
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“ o : == [ =
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) Customer Electr|0|ty_sales PurchaS|_ng
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Figure 2. Power Marketing Analysis System Structure

Construction of power marketing analysis system requires the data layer to enterprise
data sources historical business data services layer, based on the need to re-design
database storage mode according to the electric power marketing decision relating to data
analysis data analysis to achieve analytical data reconstruction, or by directly existing
business database view to achieve the establishment of analytical data reconstruction.

3.2. Design Multidimensional Data Analysis Capabilities

After the multi-dimensional data modeling, data analysis requires electric power
marketing decision based on the theme of historical analysis of enterprise data to analyze
each topic application of multidimensional data, obtain useful information for decision-

Copyright © 2016 SERSC 299



International Journal of Database Theory and Application
Vol.9, No.10 (2016)

makers. First, historical data relating to the realization of all cut or sliced, electric power
business organization is hierarchical management, decision-makers at all levels of the
corresponding levels and subordinate enterprise historical data multidimensional data
analysis from which to obtain useful information. Every analysis of historical data without
the use of a database system for all time, policy makers tend to focus on the historical data
of a certain period of time. When multidimensional data analysis, it must first provide a
business organization dimension and time dimension of the cut or slice function, in
addition to the need to provide policy-makers need to cut or slice the functionality of
other dimension.

Due to limitations of computer data representations of multidimensional data analysis
commonly used in the chart are two-dimensional or three-dimensional charts. For 2D
charts usually put dimensions in the X-axis, Y-axis put the measure for 3D charts usually
put dimensions in the X-axis and Y-axis, Z-axis put the measure. For more dimensional
analysis needs, we need to select some dimension to slice or dice, to convert it into two or
three dimensional analysis. Structural changes such as electricity sales analysis, the use of
three-dimensional graph to analyze certain changes in electricity sales over time; the use
of two-dimensional pie chart analysis of the composition of certain portion of electricity
sales, to identify the main components; a three-dimensional histogram analysis of changes
in the composition of certain electricity sales occurred over time. In summary, the
analysis of the power marketing system the basic framework for multidimensional data
analysis was shown in Figure 3, policy makers to select objects from the left side of the
cube model based on the need for data filtering analysis table or chart analysis.

Time Unit Other
Data filtering dimension || latitude || dimensions

Multidimensional
Data Model
Object Selection

Table analysis

Chart Analysis

Figure 3. Power Marketing Analysis System for Multidimensional Data
Analysis Framework

For users with multi-dimensional data analysis and multidimensional data analysis
provides a powerful analytical support rotation, on the same topic after the application of
multidimensional data analysis to analyze the data obtained may have multiple views,
different users may require different views of the data. Power marketing analysis system
based on user needs, and to provide multi-dimensional data to each user-defined analysis
of the final view.

By decision support system factors and costs associated with the analysis, we can
conclude the decision-making power marketing analysis information flow diagram, as
shown in Figure 4.
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Figure 4. Power Marketing Decision Support Information Flow Diagram

3.3 Power Marketing Analysis System Integration

Based on the analysis of multidimensional data analysis technology to build power
marketing system, used in electric power marketing decisions, provided various
information. Power marketing analysis system based on multidimensional data analysis
techniques on JZEE platform integration shown in Figure 5, the multidimensional data
analysis staff on Businessobjectsxl platform for various electric power marketing decision
relating to multidimensional data analysis to achieve further development of power
marketing system platform by JZEE web site users integrate applications, the platform on
Businessobjeets multidimensional data analysis information in the form of web pages
available to decision-makers at all levels of power marketing business.
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Figure 5. Power Marketing Analysis System Based on Multidimensional
Data Analysis

Multidimensional data analysis in BusinessobjectsXI| platform by establishing for each
electric power marketing decisions relating to the query and analysis documents
(Weblntelligenee document) implementation. Query and analysis document is saved
Businessobjeetsxl platform repository, power marketing analysis system needs to access
through BOE them, BOE is BusinessobjeetsXI| platform integrated management platform,
import/export, publish, designer, Central Configuration Manager and other internet tools
to manage . BOE platform provides two ways for users to access JZEE integration: SDK
manner and URL mode, SDK mode allows users to view the information according to
their characteristics defined way information is organized, refresh mode information and
the like.

4. Conclusion

Power Marketing System and other enterprise marketing systems, facing the
environment is complex, and therefore about the power marketing decision support
system is a semi-structured decision support system category. Multidimensional data
analysis huge amounts of data and complex multi-angle, multi-level analysis and
presentation, to obtain useful information hidden from the general to allow users to fully
grasp the local business operation of multidimensional data analysis of historical data for
the enterprise multi-angle, multi-level flexible as observed with high efficiency in the
enterprise's existing historical data into useful information on. based on the
multidimensional data analysis technology to build electric power marketing decision-
oriented application of data analysis platform, through the companies have historical data
analysis for the enterprise many policy-makers useful information.
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