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Abstract:-In this paper, data mining and its techniques are represented to provide a platform for the efficient functioning of 
the data of power station. Data mining techniques are used to enhance the efficiency of the proposed application. A huge 
amount of practically operational current and historical data stored in the plant is used to optimize the operational parameters 
for less resource consumptions. From historical data regular and ad-hoc reports can be produced to meet the working needs 
of the operational level staff as well as the decision making management staff. Data mining techniques will help in 
progressively delivering the information solution so that it helps in decision making process, resource planning and 
deployment of various parameters. 
 
 
I. INTRODUCTION 
 
The abundance of data, coupled with the need for 
powerful data analysis tools, can be described as a 
data rich but information poor situation. The fast-
growing, tremendous amount of data of power plant 
collected and stored in large and numerous data 
repositories, has far exceeded human beings ability 
for comprehension and optimization of information 
without powerful tools  

As a result, data collected in large data repositories 
become “data tombs”—data archives that are seldom 
visited. Consequently, important decisions are often 
made based not on the information-rich data stored in 
data repositories, but rather on a decision maker’s 
intuition, simply because the decision maker does not 
have the tools to extract the valuable knowledge 
embedded in the vast amounts of data. In addition, 
consider experts system technologies, which typically 
rely on users or domain experts to manually input 
knowledge into knowledge bases. Unfortunately, this 
procedure is prone to biases and errors, and is 
extremely time-consuming and costly. In case of 
power plant there is more and more real time data at 
every minute second which need to be analyzed 
processed and optimized to increase the performance 
of a power plant. Data mining tools perform data 
analysis and may uncover important data patterns, 
contributing greatly to the efficiency of power plant 
and electricity industries [1]. The widening gap 
between data and information calls for a systematic 
development of data mining tools that will turn data 
tombs into “golden nuggets” of knowledge and will 
help to establish the running  and operational model of 
power plant.  
 
II. WHAT IS DATA MINING AND HOW IT 

IS USED IN REAL TIME DATA 
 
Data mining refers to mining or retrieving 
information from large amount of data. This is same 

like extracting gold or diamond from a mine. Data 
mining has proved time to time that data mining and  
its techniques are need and proves efficient in almost 
every field be it electrical, chemical or any other 
field. To serve this purpose we need to use data 
mining functionalities to specify the kind of patterns 
to be found in data mining tasks. Data mining tasks 
can be classified into two categories: 
 

 Descriptive mining tasks are basically the 
general properties of the data in the 
database.  

 
 Predictive mining tasks perform inference 

on the current data in order to make 
predictions. In order to get efficient working 
of power plant it is important to search for 
several patterns in parallel. Data mining 
system should be able to allow user to hints 
to focus the interesting patterns sometimes at 
more abstract level to make power plant 
operations more optimized. 

 

 
                            Fig no. (1) 
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Data mining techniques: - To analyze, process and 
optimize the power plant data efficiently we need to 
use data mining techniques 
 
 Classification:- The derived model may be 

represented in various forms, such as 
classification (IF-THEN) rules, decision trees, 
mathematical formulae, or neural networks A 
decision tree is a flow-chart-like tree structure, 
where each node denotes a test on an attribute 
value, each branch represents an outcome of 
the test, and tree leaves represent classes or 
class distributions. Decision trees can easily be 
converted to classification rules. A neural 
network, when used for classification, is 
typically a collection of neuron-like processing 
units with weighted connections between the 
units. Whereas classification predicts 
categorical (discrete, unordered) labels, 
prediction models continuous-valued 
functions. That is, it is used to predict missing 
or unavailable numerical data values rather 
than class labels. Although the term prediction 
may refer to both numeric prediction and class 
label prediction, in this paper we refer 
primarily to numeric prediction. Regression 
analysis is a statistical methodology that is 
most often used for numeric prediction, 

 
 Outlier analysis:- 

 
Outliers may be detected using statistical tests that 
assume a distribution or probability model for the 
data, or using distance measures where objects that 
are a substantial distance from any other cluster are 
considered outliers. Rather than using statistical or 
distance measures, deviation-based methods identify 
outliers by examining differences in the main 
characteristics of objects in a group 
 

 Evolution Analysis:- 
 
Data evolution analysis describes and models 
regularities or trends for objects whose behavior 
changes over time. Although this may include 
characterization, discrimination, association and 
correlation analysis, classification, prediction, or 
clustering of time related data, distinct features of 
such an analysis include time-series data analysis, 
sequence or periodicity pattern matching, and 
similarity-based data analysis 
 

 Fuzzy set approach:- 
 

Fuzzy set theory is also known as possibility 
theory. It was proposed by LotfiZadeh in1965 as an 
alternative to traditional two-value logic and 
probability theory. It lets us work at a high level of 
abstraction and offers a means for dealing with 
imprecise measurement of data. Most important, fuzzy 

set theory allows us to deal with vague or inexact 
facts. 

 
III. POWER PLANT PERFORMANCE 

PTIMIZATION 
  
The power plant optimization and monitoring system 
sums up the effectiveness of modern optimization 
techniques in power plants. The optimization 
techniques comprise the follows: 
 

1. Work Process Optimization   
2. Performance Monitoring  
3.  Lifetime Monitoring  
4.  Load Scheduling   
5. Fuel Demand Model  
6. MSF Optimization   
7. Hybrid Optimization   

 
 Work Process Optimization   

Work Process Optimization includes Power 
Generation Information Manager (PGIM) that is a 
common Plant Information Management System 
(PIMS) which optimizes the work process in a power 
plant. It includes various areas such as: 
 
1. Analysis of trends which are stored in a 

common database. 
2. Common user interface on top of different 

Control Systems with access from the office 
network. 

3. Automatic creation of logs and reports. 
4. Saves working time, Avoids manual entry errors 

and Transfer logs to the Document Management 
System. 

5. Automatic exchange of data with MAXIMO 
(computerized maintenance management 
system). 

6. Makes automated processes possibility, that is, 
Automatic generation of work orders based on 
plant alarms and running hours.   

 
 Performance Monitoring  

In a power plant performance calculations are 
performed for major equipment’s based on reconciled 
data that include:   

1. GTs.  
2. HRSGs.   
3. Steam Turbines.   
4. Feed water pumps.   
5. Multi stage Flash (MSF) desalination plant.    
6. Sea Water intake pumps . 
7. Reverse Osmosis (RO) desalination plant .  
8. HP pumps. 

 
 Lifetime Monitoring  

Lifetime Monitoring process for Boiler, Steam 
Turbine and Gas Turbine is used to calculate, 
monitor and analyze the total exhaustion of heavily 
stressed thick-walled components in relation to the 
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German rule “TRD” 
(TechnischeRegelnfürDampfkessel = Technical 
rules for steam generators). The calculations are 
based on online measurements for pressure, 
temperature and flow which are available in the 
DCS system. The monitoring functions are   
1. GT Lifetime Monitoring.   
2. ST lifetime monitoring. 
3. GT air intake monitoring. 
4.  GT compressor washing monitoring. 
 
 Load Scheduling   

The loads in the Power Plants vary throughout the 
day. The function of a load scheduling system is 
finding the optimized combination for production 
simultaneously taking into account different units for 
electrical demand of the power plant [5]. 
 

 Fuel Demand Model 
For the calculation of the Projected Fuel Demand at 
various load points, with different combination of 
operating units and at various ambient conditions the 
tool Power Cycle is used.   
Power Cycle has a comfortable graphical user 
interface, which allows to design thermodynamic 
loops similar to a P&I scheme and to generate the 
mathematical model automatically in the 
background. Base for this is a comprehensive 
library, which contains major plant components and 
its connections as well as modules for control of 
variables and signal transmission. That’s why 
modeling of even very complex systems like 
combined cycle power plants with desalination 
(MSF) is possible just intuitively from the normal 
view of a thermo- dynamic engineer[4]. 
 
 MSF Optimization   

The main operational costs in a MSF plant are:   
1. Input costs for the energy by steam. 
2. Chemicals additives cost.   
3. Electrical energy cost consumption by the 

power plant equipment. 
The sum of the specific costs is reduced by optimizer 
(cost per cubic meter distillate) by calculating set 
point keeping the water production constant [6]. 
 
4. How Data Mining and Power plant are 

interconnected? 
Data mining techniques can be used to forecast the 
regular functioning of data related to power plant, 
whenever any deviation from regular or expected 
pattern get observed, it can be compute by using data 
mining techniques which provides formulae and 
comparison reports (Data mining provides systematic 
search techniques for regular patterns) It also provide 
amenable analysis to cope with future analytical 
needs. Data mining techniques provides tools to 
compare between the workload and input resources 
available based on analysis of data for personnel 

requirement, temperature, etc, performance 
measurement in a finite time interval. 
 
Below Diagram shows the systematic functioning of 
how data mining can be used in power plant 
performance optimization, following steps are 
required for its functioning:- 
 

 INPUT DATA: -Integrated Data from 
various data marts is given as an input. 

 DATA CLEANING: - Data is taken from 
data marts, data warehouses and other 
resources, it might be possible (strong 
possibilities) that data is noisy inconsistent 
and needs to be cleaned first. 

 SATISTICS GENERATION:- The term data 
generating process is used in statistical and 
scientific literature to convey a number of 
different ideas: 

 the data collection process, being routes and 
procedures by which data reach a database 
(particularly where these may change over time); 

 a specific statistical model that is being used 
to represent supposed random variations in 
observations, often in terms of explanatory 
and/or latent variables 

 a notional and non-specific probabilistic 
model (not directly described or explicitly set 
down) that would include all of the random 
influences that combine together to lead to 
individual observations, where one instance 
would be the supposed justification of the 
"common occurrence" of the normal distribution 
in terms of a combination of multiple random 
additive effects. 

 DATA CLUSTERING: - According to 
kamberet. All, Cluster analysis or clustering is 
the task of grouping a set of objects in such a 
way that objects in the same group (called a 
cluster) are more similar (in some sense or 
another) to each other than to those in other 
groups (clusters). It is a main task of 
exploratory data mining, and a common 
technique for data analysis, used in many fields, 
including machine leaning, pattern recognition 
, image analysis, information retrieval etc. 
Cluster analysis itself is not one 
specific algorithm, but the general task to be 
solved. It can be achieved by various algorithms 
that differ significantly in their notion of what 
constitutes a cluster and how to efficiently find 
them. [2] Popular notions of clusters include 
groups with small distances among the cluster 
members, dense areas of the data space, intervals 
or particular statistical distribution. Clustering 
can therefore be formulated as a multi-objective 
optimization problem. The appropriate clustering 
algorithm and parameter settings (including 
values such as the distance function to use, a 
density threshold or the number of expected 
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clusters) depend on the individual data set and 
intended use of the results. Cluster analysis as 
such is not an automatic task, but an iterative 
process of knowledge discovery or interactive 
multi-objective optimization that involves trial 
and failure. It will often be necessary to modify 
data pre-processing and model parameters until 
the result achieves the desired properties [3].  

 
 CONTROL BRANCH: - At branch level every 

detailed census and statistics is combined and 
then complied and therefore it provides 
complete information and ideas to improve 
resource planning for future use. 

 DATA CONVERSION, 
TRANSFORMATION AND MIGRATION: - 
The conversion and data transformation 
depends upon various issues like data 
refinement that is data cleaning, data 
verification and other various data 
dependencies, have to be resolved for an 
overall data conversion, transformation. Above 
diagram shows the data movement that is 
migration if data between control branch and 
its various departments. As whenever control 
branch will have the need for any data, it can 
ask any specific branch for the favor and vice-
a-versa. 

 

 
 ERROR CHECKING: - The collected data 

processed by using data mining techniques will 
suggest the proposed solution to error checking 
mechanism. If system gets any error it will be 
amended data that is it is not the actual data, it 

has changed due to errors. The following types 
of error can be found:- 

 
Error 
Type  Description  

Fatal 
errors  

Errors that prevent the data from being 
loaded onto DW-MIS database. These 
will include errors that would cause a 
breach of database integrity such as 
duplicate primary keys or invalid 
foreign key references. These errors 
should be the focus of data cleansing 
both before and during the conversion. 
Example: Program aborted when a 
serious error is encountered, or the 
data integrity rule is violated.  

Non-
fatal 
errors  

Errors, which are less serious; the 
affected record will be loaded onto the 
database, still containing the error and 
the error will be communicated to the 
user for action. Example: Data record 
violated some minor data consistency 
checking; such as default values 
cannot be determined during 
conversion.  

Auto-
corrected 
errors  

Errors for which the offending data 
item is replaced by a previously agreed 
value by the conversion modules. In 
some instances, invalid value may be 
indicated to the user for action.  

Table no. (1) 
 

 DEFINE MEASRUEMENT CRITERIA AND 
KPI:-Certain attributes and patterns are 
designed and set as standard parameters. This 
can be defined as the “KEY PERFORMANCE 
INDICATOR “ 

 STUDY AND PERFORM ADHOC QUERY: 
- Query is performed that is what we are trying 
to get from all the functioning. 

 GENERATE REGULAR/ADHOC REPORT: 
- A final report is generated from the 
performed ad-hoc query. 

 MEASURE KPI :- KPI is measured generated 
from the ad-hoc query result so that is can be 
compared to the expected result or defined 
parameters to check the whether there is any 
deviation from expected result or not. If it lies 
within the expected range then that means we 
have got our result or information if not there 
an alert is generated to notify that it is not the 
accurate result. 

 
CONCLUSION 
 
In this paper we have we have reached to the 
conclusion that by using data mining techniques, the 
power plant data can be optimized, analyzed and 
processed, which in turn helps to enhance the overall 
efficiency of a power plant. The usage of data mining 
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techniques in regulating the day to day data of a 
power plant helps to save a significant amount of 
time n money and this procedure is free from errors 
and biases. Data mining tools perform data analysis 
and prepare important data patterns, contributing 
greatly to the efficiency of power plant and electricity 
industries. As seen in the Water and Power Plant 
Fujairah (FWPP) in the United Arabic Emirates, 
savings of more than 4% of the total consumption 
have been achieved in the areas of Work Process 
Optimization and Performance Monitoring. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Data mining techniques help in progressively 
delivering the information solution so that it helps in 
decision making process, resource planning and 
deployment of various parameters. 
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