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ABSTRACT

This research applied the concept of knowledge management to develop a
system for collecting knowledge about defects and solutions of CSCS in a substation
of the Provincial Electricity Authority of Thailand (PEA). This system collects the
knowledge systematically using the same format. Users can find the knowledge easily
and rapidly. This system represents the statistical data for defects in various formats
both tabular and graphic. Moreover, the recorded data in this system can be used with
analysis to determine new knowledge by using data mining techniques, i.e. decision
trees and the association rule. This knowledge could be further used to help managers
plan maintenance in the future. This system was developed on web based technol ogy,
PHP and MySQL. The results of an efficiency and effectiveness evaluation showed
that this system has benefits that follow the objective of this research.
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CHAPTER|
INTRODUCTION

1.1 Background and statement of problems

Provincial Electricity Authority (PEA) is a govenent enterprise under
the Ministry of Interior, established on 1960. Tresponsibility of PEA is to get
electricity power from the Electricity Generatioruthority of Thailand (EGAT) and
distribute it to the end-user, both factories aathé users. PEA serves most provinces
in Thailand except Bangkok, Pathumtani, Nontabnd S&amutprakran.

PEA is organized into four administrative regiavisich are Northern (N),
North-Eastern (NE), Central (C) and Southern (S)chEregion consists of three
service areas with its own administrative offican ®e called in short as C1, C2 and
C3 for Central area 1, Central area 2 and Centeal & respectively. Therefore, head
office covers all 12 responsible areas, and istémcan Nontaburi.

Computer-base Substation Control System (CSCSh isystem for
operating and controlling equipments in substati¢gesch as close/open circuit
breaker, close/open capacitor bank, raise/low toamer tap and etc.). These
equipments can be controlled by main computer lostation that more reliability than
using control desk and control board. The CSCS keep record of analog
measurement and alarm from devices in substatioa.GSCS increasing efficiency of
dispatch distributed system and reduces operaimg.tThis corresponds to the
government policy that would like to give serviogpublic effectively and rapidly.

Many vendors provide CSCS service to PEA, so thezemany different
products and models of CSCS that are used in PEA iRAcludes more than 400
substations with circuits operating at 115kV, 69B3kV and 22kV. CSCS is used in
those substations over 280 substations. A prodUcs&€S has many types and models

as shown in Tablel.1.
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No Product Model Area Total
N1 |N2| N3| NEL| NE2| NE3 cl] c2 CB Si 32 $3

1 | BB ,\SAICC/rAODA N 2 j Yl s al | -] | sza

, | AEG MODICON ] Ll s 1o

5 | CRUICKSHANK | SAS 2000 2| 1| | | o1l o

, | EFACEC A U R IO IR (R B 2| 5| 2| 17
5 | GE MULTILIN |- 8 ] . Ll ”

s | GF FANUE L] Ll oy

7 Ingeteam POM i i i i i ) 1 i i i i i 1

g | Ingeteam PQM 300 o o] -] - - ol o 1] 2 3

g | Ingeteam TCP-PQM o c s o o] 4 2| | ] 10
10 | 'ngeteam : 1| - | - | 1| 2| 2| s| 1| | | -] 1
11 | 'SKRA NEO1000+ | 6| -| 1| 2| 5| 2| 9o 15 1p 2 B B 66
1, | REMSDAQ caisoies | 5[ 7| 3 -l | 1] ol sl ol ol Ll 1l s
15 | REMSDAQ castol | - | 3| 4l - 3| 3| | ol ol | | L] s
| AT - 22 2| s| 2 4| | || |||
15 | SEMENS X - MAT S N A R N N B e A R B

Total 23| 16| 11| 17| 11| 14| 49 s4 3 17 18 6 22

Table 1.1 List of product and amount of CSCS waslus PEA.*
*Source from: Power System Control and Operation Department, PEA (2008)

Each branch area has CSCS’s administrator thatbea+4 engineers or
technicians who responsible for preventive andemive maintenance CSCS. When
old person had been worked over 7-10 years, theg wemoted to higher position
and new person will work instead of them. The nenspn has not enough knowledge
and experience as same as the old person. Althoeigine old person were promoted
to new position they would teach about CSCS to pexgon, a lot of experience in old
person can not be transfered to new person. Thascigcle that makes a knowledge
and experience lost by time.

Moreover, PEA uses various products for CSCS Irstation, and each
product has more than 1 model. Therefore, this iprablem about CSCS’s

administrator now. There are many types of produncesach area, some area has just 1
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substation for some product but some area has mabgtations. The person who
responsibility to maintenance CSCS in differenceaawill have the different

experience about same product.

1.2 Objective
Collect knowledge and experience about CSCS’secbrdefect as
systematic, easy to find benefit data, correct CSQfefect faster and statistical

analyze for CSCS’s defect.

1.3 Scope of study
1.3.1 The system will be used only in the PEA tigto PEA’s intranet.
1.3.2 Users are divided into three types which adeninistrator user,
authenticate user and anonymous user.
1.3.3 The system has main four main parts whichpmses of record data,
search data, manage data, and summarize data.
- Record data
- Authenticated user can record new defects.
- Authenticated user can add count for same teafet add difference -
solution for solve that defect.
- Authenticated user can edit own defect of creats.
- Search data
- Search defect by interested product and part.
- Search defect bgeyword.
- Manage data
- Administrator user can add substation data.
- Administrator user can add product data.
- Administrator user can add, modify, and deleter usta.
- Administrator user can reset password of autbatdgiuser.

- Authenticate user can change own password.
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- Summarize data
- Summarize knowledge about solution for solvinghedefect.
- System can show statistic data of top 10 defemtd top 10
substations that found defect present in tabulandb.
- System can show statistic data of defect bydypeg part and area
representing in graphic format.
- Supporting un-login user.
1.3.4 The system will have been evaluated afteradipg for 2months.
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CHAPTERIII
LITERATURE REVIEW

2.1 Knowledge and K nowledge M anagement

2.1.1 Data, Information and Knowledge

Knowledge is commonly distinguished from data amdrmation. Data
represent observations or facts and has no direahning. Information is data within
some meaningful context. Knowledge is that which aceene to believe and value
based on the meaningfully organized accumulationmfofrmation through experience,

communication or inference. [1]

2.1.2 Typeof Knowledge

Type of knowledge can group by many methods. Goreept that was
often reference is concept of Michael Polanyi angilo Nonaka. Concept of Polanyi
and Nonaka segments knowledge into 2 types anditiefi knowledge is analogy to
an iceberg.

1) Explicit knowledge is knowledge that can transfecord and codify in
media such as document, book, manual or list. kenwdher people can
access knowledge easy then this knowledge likgpéopof iceberg that
appear above the water, can see clearly.

2) Tacit knowledge is knowledge in people that devefopm study,
experience, action or talent. This type of knowkedg difficult to
transmit to number, formula or writing format. Biu#tn develop to share
to each other then this knowledge like bottom péarceberg, can not
see. Tacit knowledge was made to have an advawfagempetition

but difficult to manage.
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Explicit Knowledge - ..

Tacit or Implicit
Knowledge

Figure 2.1 Knowledge was analogy to an iceberg. [2]

When consider to explicit knowledge and tacit khemge in organization
found ratio is 20:80 like an iceberg that has tap ppon water less than bottom part
that under water.

Both of knowledge type can transfer in betweeoubh process that calls
Knowledge Spiral or SECI Model Conversion procé&dsat process was offered by
Ikujiro Nonaka and Takeuchi. Managing the knowledgeugh this process, it can

make a new knowledge.

1

Tacit Knowledge j

m
(0] X
-g Socialization Extermalization '%
§ eSS x
N4 \\4.// 2
'g Internalization Combination g
a ®

L Explicit Knowledge

Figure 2.2 SECI Model Conversation Process.
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Figure 2.2 shows exchange status of knowledgenfake Knowledge
Spiral that can separate into 4 parts, i.e. Sa@etbn, Externalization, Combination
and Internalization. Each part is explained below.

1) Socialization (Tacit Knowledge -> Tacit Knowledge)

Exchange and create tacit knowledge from tacitltedge of person from
direct experience of each person. For example, malgager team A had learnt new
selling technique from sale manager team B thatesscin sale by conversation
between in. So sale manager team A will get knogdddom sale manager team B.

2) Externalization (Tacit Knowledge -> Explicit Knovdge)

Exchange and create knowledge from tacit knowledfgeople and
propagate to writing format. It is transfer frontite&knowledge to explicit knowledge.
Example, after sale manager team A learn techrilggre put writing it to document or
any report for broadcast to other persons.

3) Combination (Explicit Knowledge -> Explicit Knowlge)

Transfer explicit knowledge to explicit knowleddsy collect explicit
knowledge that was learned to new explicit knowkedguch as sale manager team A
has learn new sale technique from other sourceater lthen summarize with old
knowledge and propagate to new sale technique.

4) Internalization (Explicit Knowledge -> Tacit Knowdge)

Transfer explicit knowledge to tacit knowledge eoft cause bring
knowledge was learned to practice. Such as otHermanagers have learned sale
technique from document or manual and bring knogéetd tune with their work till
make them have skill and experience of sale tecienidhen this is a tacit knowledge

in them.

2.1.3 Knowledge M anagement

Knowledge management is different from data mamage or information
management, because data, information, and knoeladsg difference so knowledge
management is more complex.

There are various definitions of knowledge manag@nsuch as Ryoko

Toyama [3] say “Knowledge Management means managgefoe help to get new
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knowledge by old knowledge and experience of peaplerganization for develops
innovation that make an advantage of competitivieusiness”.

Carla O’Dell and Jackson Grayson [3] define abdutowledge
management that it strategy for make people getvlgdge in appropriate time, help
to exchange and bring knowledge to practice forettgv process in organization.
Knowledge management is not tool for managing oowkedge directly but is a
method that makes exchangeable knowledge.

So we can conclude that Knowledge managemenprsaess for making
the benefit for organization from knowledge throughny process such as creation,

collection, exchangeable, using, and etc.

2.2 Knowledge M anagement Process

Badin Wijarn [5] said that knowledge managementpss consists of 5
stages are.

1) Define

Definition types of intellectual capital or orgaation knowledge needed.
Meet the organization’s strategy or operations,finding that what is the main
knowledge of organization (core competency). Therest be able to make a

difference when compare to competitors clearly.

2) Create

Creation intellectual capital, or take advantadetle already exists.
Submit to learn more. Teach internal organizatlarcase of new knowledge, it may
will find from outside organization such as conants or learn from success of others

and benchmarking.

3) Capture

Seek and store knowledge in the organization asystem both of
knowledge in various media formats (explicit knos#de) and in the form of
experience (tacit knowledge). There is knowledgatahof the organization ready to
enhance knowledge, and expand knowledge througth@utorganization to easily

follow.
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4) Share

Exchange, published, share, distributed and teaksfowledge. There has
several methods and multi-channel such as semim@&schange knowledge with each
other or teaching work. Other forms of knowledgerenge are meeting with each
other, transfer knowledge via computer networks-t@arning system, etc.

5) Use

Using an advantage, applied work and make the fitene
and achievement occurs. There is a knowledge peacttxpand the level of
knowledge and capabilities in competition in orgation higher.

Other researchers have divided knowledge manademetess into
varying sub-processes. Such as Varintorn Supyugngod Nazrul Islam [6] collect
and summarize into 4 sub processes: knowledgei@neahd acquisition, knowledge
organization and retention, knowledge disseminatiand knowledge utilization.
Michael H. Zack [1] divides sub processes of knalgke management process into 5
stages consist of acquisition, refining, storaged aetrieval, distribution, and

presentation.

2.3 Knowledge M anagement and I nfor mation Technology

Although knowledge management is a process, is andechnology.
However information technology is a one of facttwatt will make knowledge
management successful. Information technology s$tfuature should provide for
support knowledge management procebke technology involved and has role to
knowledge management consists of.

1) Communication technology

Help people access knowledge that is easier ag@re® connect with
experts in various fields. Provide user can finidrimation and knowledge they need
through the intranet, internet, mobile networks] atct.

2) Collaboration technology

Help people in different locations work togethercbordinate effectively.
Reduce barriers in the distance, such as groupsyatems, screen sharing, and etc.
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3) Storage technology

Help storage and manage information and knowle8geh as database
systems, search engine, and etc.

4) Multimedia technology

Providing knowledge can offer a variety of chagast such as text, image,
animation, sound, and video. People can seleatamIfrom the media that right to
own. This will help the learning easier.

Information technology helps processing of knalgke management more
effective. Especially internet technology that hekarching, gathering and transfer
knowledge rapidly and effectively such as the WdNile Web offer a potentially
useful environment which to build a multimedia repary for explicit knowledge.
Anyhow information technology is just a tool, itncanot guarantee successful of

knowledge management.

2.4 Knowledge M anagement System

Knowledge Management System (KMS) is group ofaasiinformation
technology combine together for collaborate supgodwledge creation process and
using knowledge follow demand of user.

Knowledge management systems are classified basedork flowinto
two major types: a knowledge repository and a keogé network. A knowledge
repository focuses on transforming knowledge infation into explicit knowledge.
The explicit knowledge is then stored as databgstes or file format system in order
to be queried. The advantage of this system is thatusers can always query
information.However, the information would not be up to datesiit is stored in file

format.
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Knowledge Repository R Knowledge Network
ny
Any Knowledge-
Knowledge- Seeking
Seeking i Lisar @"\ Users
User Y Query
]
Coditied
knowledge Direct
artifact response
from from
repository Srothon
user

Figure 2.3 Knowledge repository and Knowledge nekwd.0]

Another type is knowledge network which is notused on changing
knowledge into documents, reports, or manuals fdmuses on connecting users who
want knowledge to user who owns the knowledge. KHaedge management for
knowledge network is to use the experience andragpeof the user who owns the
knowledge for answer to a user who want knowledfee advantage of the
knowledge network is exchangeable of knowledge betwindividual users can do
many ways. Without the knowledge store of knowleithge document make quite sure
that the knowledge gained would be the up to ddtevever, knowledge network is
also has a disadvantage. May be constrained bydspecially for users in different
locations on a world as if the rest of the user whams the knowledge may cause the
user who want to know the answer behind the ne=d et

Michael H. Zack [1] segments knowledge managenag@piication into
two classes for capacity to support process to naaice use knowledge. Integrative
applications support repositories for managing iekpknowledge while interaction
application supports to integrate tacit knowledDefine user who gets knowledge

from system is consumer, and user who puts knowléalgystem is producer.
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Integrative

Interactive

AVARYS
66 &

Figured S hlichael H. Zack, 1992

Figure 2.4 Integrative application and Interactpplication. [1]

Integrative application primary focus on the remoyg and explicit
knowledge it contains. Producer and consumer ictevéh the repository rather than
with each other directly. The repository is themmary medium for knowledge
exchange, providing a place for members of a kndgdecommunity to exchange
their knowledge and views. Example is electroniblishing.

Interactive applications are focused primarily supporting interaction
among people holding tacit knowledge. In contrastintegrative applications, the
repository is a by-product of interaction and dodietion rather than the primary
focus of the application. Its content is dynamid amergent. Example is a forum that
can be linked to an electronic publishing applmatior discuss between producer and
consumer.

Approaches to knowledge management classify kraig@lemanagement
system into 2 groups are “people-to-document” grebple-to-people” [7]. People-to-
document aim to change knowledge to explicit knolygeand keep in database or file
system. Users who want to use knowledge must belsé@am knowledge repository
and result is document or knowledge that other keeps record. Advantage is user
can search data always but knowledge in form otinemnt that was recorded so may
be it behind the times.
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People-to-people aim to focus on tacit knowledgéabe-to-face or trough
interactive media. Use direct experience and erpsst of user that was owner of
knowledge for answer problem of user who wants 4e knowledge. Advantage is
exchangeable between users can do many methodasubigperlink, multimedia or
most important method like conversation. This syst®t needs to keep knowledge in
document form so knowledge will be abreast of ihees. Anyhow disadvantage of
this system is limitation of time in case of us#rat live so far away and time not
match.

Differentiate of advantage and disadvantage o$e¢heystems. Therefore,

good KMS should be a system that has both advasmtEdgbose systems together.

2.5 Data Mining

Data mining [17] is the process of work in filtggiinformation from large
databases to get hide information. The informateam apply to work. This is
important in helping to make business decisiong. teps are as follows.

1. Data Cleaning: edit the data to be complewigh as edit null data to
be value 0, or may not apply the row to use in @ssc Depend on decision of the

administrator.

2. Data Transaction Identification: rearrange dai@ the appropriate
format. Which is widely used to make the data iatioular format (Table), there are

rows related with columns.

3. Data Integration: gathering all needed data thay tv& in multiple
database, multiple operation systeno the same database or single table. May use it

as a data warehouses to collect data.

4.Data Transformatioradjust the data to the appropriate for decisions
such as product information is "Coke" and "Pepani be change to "soda water" for

more appropriate decisions.

5.Pattern Discovenyprescribe format to search to get the results.
Compose of path analysis, association rules, séiqleatterns, cluster&classification

rules and etc.
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6.Patten Analysis: analyze search results to helpsidec making or

business planning.

Data mining has various techniques i.e. Associatiole Discovery,
Classification & Prediction (Decision Tree, NeuNgtwork), Database clustering or
Segmentation, Deviation Detection, and Link Anaydihis study selects 2 techniques
are Decision Tree and Association rule for findded knowledge because both
technique appropriate with data and result fromhketchnique can be understand

easy.

2.5.1Decision Tree
Decision Tree [17] is the widely used model inadatining process. It is
used to prediction or classification. Chart of dem tree represent result from action
or decision on various conditions and then conmkettea branch. This technique
allows users understand the relationships and prepeof data easily than other
technical. The structure of the tree consists ofsien note, leaf node and branch.
C4.5 algorithm was developed by J. Ross Quinl®&93), approve from
ID3 algorithm for enhancement capability by Infotmoa Gain method adding
number, missing value, noisy data manage and pmitheinstead branch that not help
decision with leaf node. First step of C4.5 aldontis finding Info and Gain that
likely ID3 algorithm. Select the attribute with theghest information gain
Let pi be the probability that an arbitrary tuple in Didmgs to class Ci,
estimated by |CDJ/|D|
Expected information (entropy) needed to classifyple in D:
Info(D) =~ plog, ()
Information needed (after using A to split D intpartitions) to classify D:
Info, (D) = ZV:MX 1(D;)
ia | D]

Information gained by branching on attribute A:

Gain(A) = Info(D) — Info,(D)
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Information gain measure is biased towards ateduwtith a large number of
values C4.5 uses gain ratio to normalization torimation gain.
GainRatio(A) = Gain(A)/Splitinfo(A)
%D | |D; |

Splitinfo, (D) = —Z D] ><Iogz(m)

The attribute with the maximum gain ratio is sedelcas the splitting attribute

2.5.2 Association rule

Association rule [18] is a tool for discoveringengsting relations between
variables in large databases. Two values are supal confidence was used to
indicate interesting of association rule.

Define Il ={i1,i2,...,In}Iis aset of items call itemset. D is a set of

transactions, where each transaction T is a sétmof such that = I. Let A be a set
of itemset | and transaction T is contain A. If & T, an association rule is an
implication of the form A= B, where A< |, B < land AN B =¢.

The association rule A B holds with support s, where s is the percentage

of transaction in D that contains A B. This is taken to be the probability, P (A
B).

The association rule A> B has confidence c in the transaction D, where ¢
is the percentage of transactions in D containiripak contains AJ B. This is taken
to be the condition probability, P (B | A).

The association rule that was interested is tde has support value and
confidence value much more than minimum suppomiezand minimum confidence
value that was defined.

Apriori algorithm is a famous algorithm for finégsociation rule. Method
is finding all frequent itemset that consider fraansaction that contain itemset which
has minimum support. The process of apriori algarits, first round count number of
transaction and find support value of all item kwow which frequent item in 1-
itemset level that has support value much more thimmum support. After that, the
next round use frequent itemset in level 1-itencseate candidate itemset in level 2-

itemset, find frequent intemset in level 2-item#®t has support value more than
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minimum support. Repeat like this until can notffnrequent itemset anymore. Result

is all frequent itemset that can use to createcsason rule.

Join Step: C, is generated by joining L, ,with itself
Prune Step: Any (k-1)-itemset that is not frequent cannot be a
subset of a frequent k-itemset

« Pseudo-code:
C,: Candidate itemset of size k
L, : frequent itemset of size k

L, = {frequent items};
forgf =1, L, 1=, k++) do begin
«+1 = candidates generated from L,;
for each transaction t in database do
increment the count of all candidates in C,.,
that are contained in t
L,.; =candidates in C,,, with min_support
end
return U, L,;

Figure 2.5 Process of apriori algorithm.

2.6 Related Technology

2.6.1 Apache Webserver

Apache HTTP Server is an open source softwareogergo provide
service data by HTTprotocol that available on multi platform.

Apache was developed from HTTP Daemon that creayedob McCool
at NCSA (National Center for Supercomputing Apdimas) University of lllinois at
Urbana—Champaign.After McCool has quitted from RCBTTPD Web Server was
left without any Development. Due to Software ehse reserved to GNU that mean
everyone has authenticate to develop this softwamese one user group to edit the
code for fixing some old bugs (Call patching) .Bugse patching data has scattered in
many place .Finally Brian Behlendorf has createaal list group for assemble the
data to be unite and conform to edit source code.

Since April 1996 Apache has been the most popti@ifP server
software. As of February 2010 Apache served oved@®4 of all website and over

66% of the million famous website.[9]
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2.6.2PHP

PHP was original developed by Rasmus Lerdorf i851By use basic of
Perl programming and uses C++ for develop. PHRIdianHypertext Preprocessor or
as know Personal Home Page is an Open Source progng language with server-
side script characteristic. PHP was used for welohstruction then show in HTML
format. PHP commands base on C language, JavaerttRese make it is easily to
learn by users who had used other programming &Eggbefore. PHP also supports
object oriented programming and interpreter (tratesl and line to line operating
without compiling entire the program) that morexitde development for coding

dynamic web pages increasingly.[10]

2.6.3MySQL

MySQL is a database management system createdtbySwedish David
Axmark and Allan Larsson and Finland nationalitycktiel Monty Widenius under
Swedish’s Company MySQL AB.

MySQL can be divides to three versions as follow

- Community version

- Commercial version

- SAP supportive version

Community version is free to use, but not permiahy support from the
company. Commercial version is opposites from Comitguversion, however
because of MySQL is use by massive users which rmaears can also solve most
problems by searching from internet.

MySQL is most use to create database for web afiits and integrated
with PHP translators on web server called “Apachdhless PHP it have more
programming languages to use with MySQL databassugin ODBC including C
language, C++, Pascal, C#, Java, Pearl etc ordghranother database connector for
example ASP which can connect to MySQL databassugir MyODBC, ADO or
ADO.NET.[11]
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2.7 Related Resear ch

Wilairat Peedharakorn (2003) [12] developed knog&edVianagement
system for Networking Administration at Thailand sPoCo., Ltd. System was
developed by ASP.NET, Visual Studio.NET, and userboft SQL server 2000 for
relational database. System was developed to sugaiy tasks of network operators
and administrators, and base on web-based techndlisger can access information
via intranet network. The new solutions/proceduras be added to the system by
network operators. When problems had been solvexhlaxpert, operator will records
problems and solutions into the system, and thporte to network supervisors for
decision making. The system allows network opesat@n comment or suggest to
solutions of a problem. The procedures were apprtyenetwork administration case
by case in order to create a set of problem-saiyp@irs that are often used. Another
feature of the system is function to export theusohs/procedures into an XML
format for exchange data with other system if regplii After developing the system
completed Wilirarat set test case for test the @oyuof the system. After that, the
system was tested by user for evaluate performamdesatisfaction.

Suksit Sripitchayaphan (2008) [13] developed Kremge Management
System for Administrating SCADA/DMS of Provienciglectricity Authority. Aims
to improve work process and correct problems agisiwith SCADA/DMS
administrator team. Suksit used SWOT Analysis talyming strength, weakness,
opportunity and treat to occasion as a guide irelbging the system. Results from
analysis found that administrator understand SCADIM$ system can solve the
discussed property occur, but lack of knowledgeagt® systematically. Therefore,
they can not search knowledge easy, or sometimenbagata. Knowledge has no
distributed when problems occur each administragor not work instead. Also, the
system is nearly out of warranty period if admiragir cans fix the problem by own;
this will reduce expense of organization. Suksiected CMS (drupal) for develop
system by compared test results of CMS open saofteare by IMB. Suksit listed
the problems occur, concept of correct problemateel knowledge management
process and information technology related. Afteat,t determine various module of
drupal for select suitable to use in system, anelde some custom module to meet

the most demanding. After developing completed ggstem is divided into 2 steps is
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to test the accuracy of the complete system byamthtest systems evaluate following
the objectives of development. Evaluate performaarak satisfaction by open system
for administrator actual use and assessment usi@stignnaires.

Chirachai Chittikun (2008) [14] developed Knowledlylanagement for
Project Management (KMPM): Case Study of Real IntggCompany. System is
developed by Microsoft Visual Studio and use Miofo$SQL serverChirachai study
and found that the majority of project managemedtenouses personal skills from
experience primary. Therefore the necessary knageled project management such
as process of project management, method to soteblgm, experience and
knowledge from project management are no reus&doest for benefits. Chirachai
brought project management principles from the d&tojManagement body of
Knowledge adoption to create repository of knowkedbat will be applied in
management of projects effective. Components obyiséem are Project Management
body of Knowledge, Knowledge Creation, Knowledgelpgiag and Communities of
Practices. After testing and use prototype of ty&tesn found that the system can
provide project manager management project asmgsi® Project manager can
distribution and tracking order closely. Employess sharing knowledge and help
resolve the problem effectively. The system camcederrors caused by carelessness
and lack of team focus. Creation new knowledgepadtices for management. It also
allows to sharing of knowledge regardless of timeplace, and reduces operating
time.

Nattamon Siriwattananan (2008) [15] studied Trangpion Suitability
Detection Using Decision Tree. The objective of shedy was to find out the suitable
vehicle transportation rules. Because of vehickeansportation operation at the
lowest cost was very important, it will ditgcimpact on reducing goods costs.
This directly affects sales and increases the dsamaf competing with other
competitors in the market. Nattamon use algoritl@ds5 decision tree modeling to
detection the Transportation suitability decisioget Use data of Bangkok and urban
transportation management transaction of 2008r&nihg ‘8316’ records and testing
‘2773 records. Transportation decision tree accyinaas ‘97.23’ percentage. After
develop a model, application program of transpiomatiecision was developed base

on Window application by Visual Studio.Net 2003 ars#VB as a tool. Application
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program was tested by ten experienced users. &i@u found that the overall
satisfaction of user average was equal to 7'4.6which indicated that
Transportation suitability detection using deaisicee had a good performance.
Kanjana Haruehansapong (2006) [16] studied Extrgdtnowledge from
student database using data mining techniques:sA study of Walailak University.
This research applied data mining techniques imctudassociation rule, data
classification and a new sequential pattern mirmilggrithm to extract knowledge for
give advice to student&anjana divided knowledge in this research int@¢hparts.
The first part is knowledge for high school studehy create models for selecting
appropriate program to study and model for prealicthe student’s cumulative grade
point average (GPAX). The second part is the kndgdefor bachelor students,
association among sets of course and grade andiat#so among sets of course and
GPAX. The third part is also the knowledge for keloh degree student, sequences of
course registration which help improve student’sA&PKanjana process an approach
called Adaptive Candidate Apriori algorithm for dimg the sequences of course
registration that affect the GPAX and process titeaacement version of the applying
FP-growth algorithm to reduce the computationaktiiata to analysis knowledge are
personal’s data, high school's grade data and batherade data. The knowledge
can be used to advice students for have more sffiyency. And provide useful
information to educational institute on how to impe the quality of education

program.
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CHAPTER 111
METHODOLOGY

This chapter describes step of work, materiald,@nject schedules.

3.1 Step of works

This section will explain each step of works isgarch. This research has
6 steps as the following.

Data Collection —l
System Analysis —l
System Design —l

System

Implementation —l
System Testing —l

Conclusion and
Documentation

Figure 3.1 Steps of work in this research.

3.1.1 Data Collection
Collect data and study the related research a®libging:
1. Study about concept of KM and technology thiteel.

2. Study about problem of CSCS’s administrator fimrent process.
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Current system

Current system has collect information and trangf®owledge of the
CSCS corrective maintenance already but not systema

- Each area, CSCS’s administrator has create ownbtogk for
record defect and solution. Could not form in tlzens format,
information is scattered and difficult to find.

- If the problem can not be corrected manually. CS@G8ministrator
will use the telephone to ask the experts in ctineas.

- The process to transfer knowledge is trained ahesdirectly.

Defect founded W

Find solution from —notfound Not found
own reccord Slution Ask expert soluion | Contact contractor

\o“o

««0““6%

8
©
)

Solve defect

Record solution J

Figure 3.2 Current process of CSCS’s administretbres defect process.

Problem from current process will be seen are
- Record’s knowledge are scattered and it canndtdasy.
- Difficult to get information about other knowigel that occurred outside

responsible area. If has problem that can not cbingown may be must call phone to



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Tech. of Info. Sys. Maratent) / 23

expert, that sometimes they has mission or cancaotact. Then it has to wait or
delays time to transfer knowledge to employees.

- The method to transfer knowledge to all of empto like training,
teaching job teaching may not cover all issues. Aadh not be broadcast all
experience. When old employees have moved or cldapgsition. It's make old
employee’s experience will be lost.

- Each CSCS’s administrator can not work inst&zmmetime if once of
them absent, other may be can not solve defectubecaf have not record about
solution of solve defect in own log book.

- If some member of CSCS’s administrator teamgresi or missing log
book. Organizational knowledge will be lost, bdtle explicit knowledge (in the book)
and tacit knowledge (the knowledge in people of GS@Gdministrator). Then transfer
knowledge to new CSCS’s administrator is diffiutid may be incomplete.

3. Explore requirements and suggestion from CSG@@Qirastrator and
office’s director.

- Centralize system that member in CSCS’s admaimt team from 12
areas of PEA and head office can access and cddibase.

- System has login system for authenticate usgrdministrator user can
access the system.

- User has 2 groups is login and un-login group.

- System has defect and solution record system.

- User can correct data of own defect.

- User can find knowledge by group of product aramtel of CSCS and
part of defect.

- User can find knowledge by keyword.

- Administrator user can add substation data aodyzt data of CSCS.

- Administrator user can add, modify and deletia @& authenticate user.

- System has summarized knowledge of solutioifCe€CS’s defect.

- System has summarized statistic data represehtas top 10 CSCS’
defect, top 10 substations that has defect, etc.

4. Collect data of substation that use CSCS im @aea of PEA. Data of

substation compose of
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- Substation code is unique 3 English alphabetsube instead substation
name. For example BAL it mean BANGPLA substation.

- Substation name is name of each substation.

- Area means responsible area of each substatich as AYA is
AYUTHAYA 1 substation is located in area C1.

- Product and model of CSCS that use in each stnst

- Start assurance date and end assurance dagd8'’s in substation.

5. Collect data of product and model of CSCS. kectglof CSCS that is
used in PEA’s substation are 11 products, and sooduct has more than one model.
Therefore, there are 15 types of difference prodarad model is used in PEA’s
substation.

- ABB model Micro SCADA

- AEG MODICON

- CRUICKSHANK model SAS 2000

- EFACEC

- GE MULTILIN

- GE FANUE

- Ingeteam model PQM

- Ingeteam model PQM300

- Ingeteam model TCP-PQM

- Ingeteam

- ISKRA model NEO 1000+

- REMSDAQ model Calisto IES

- REMSDAQ model CALISTO |

- SAT

- SEIMENS model X-MAT

6. Collect data about part of problem that founddSCS corrective
maintenance process. Part of problem that foun@3iCS corrective defect process
can divide to 7 parts as the following:

- CPM

- DIM

- LUI
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- Network

- Power Supply

- SCADA Interface
- Time Reference

3.1.2 System Analysis
Analysis problem and requirement about CSCS frota dallected step to
identify knowledge sharing system for CSCS.

3.1.3 System Design

This step will design system for implementationnir@analyze data in
previous stepDatabase design will use ER diagram to presenguieg details, and data
dictionary for describe the data model compondbésign users interface to define how

the users will interact with the system.

3.1.4 System Implementation

Implement system following data from design andlyam®ain previous
steps.All of information in the system analysis and systdesign will used to develop
webpage by use PHP coding to retrieve informatimmfdatabase. Create relational
database on MySQL, and when system implementat@mpltete move system from

develops computer to web server.

3.1.5 System Testing

The system will be tested to ensure that can Viaikwing objective of
research. This step can be divided into 2 parts.

1. Programmer testing: programmer testing by Isetiveen development
times. If the system has bugs or errors, it wilcberected in this process.

2. User testing: user testing after implementatomplete for 2 months.
The system will be keep record of user access lenyd etc. After certain period, the
system is evaluated against user's requirement @j@ctive of research for

conclusion of the system.
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3.1.6 Conclusion and Documentation
After step of implementation and testing, the d¢asion will be made. For

suggestion further study will also be directed.

3.2 Research Tools
3.2.1 Hardware Tools and Configuration
- Computer for develop and test system.

- Computer for work as web server.

3.2.2 Software Tools

- Operation System: Microsoft Windows XP
- Programming Language: PHP

- Database Management System: MySQL

- Text Editor Software

3.3 Resear ch Schedules

Task Time Year 2010
(weeks)| 01 | 02 | 03| 04| 05| 06/ 07 0§ 0

Data Collection

- KM and related 4

- CSCS problem 4

- Requirement 4
System Analysis 4
System Design 4
System Implementation 6
System Testing

- Programmer testing 4

- User testing 8
Conclusion and Documentation 8

Table 3.1 Research schedules.
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CHAPTER IV
KNOWLEDGE SHARING SYSTEM FOR
COMPUTER-BASE SUBSTATION CONTROL SYSTEM OF
PROVINCIAL ELECTRICITY AUTHORITY, THAILAND

4.1 Overview System Design

Overview structure of Knowledge Sharing System @omputer-base
Substation Control System of Provincial Electriciythority is Web base technology.
Web servers connected to a database server. Useeccess information through the

intranet of the organization.

Workstation Web Server Database

il
2/ sIntranet
Z

MySQL

Figure 4.1 Overview of system design.

System consists of three user groups. Each graspdiiference right to
access as below.

Administrator User

Administrator user is required to confirm the itignthrough login with
user name and password. These users responsibigafage base data of the system
to accurate and up to date as always. Base dat@ecfystem consist of substation
data, product data and user data. Also administteter can access other parts of the

system as different users.
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Authenticated User

Authenticated user is required to confirm the idgrthrough login with
user name and password. Authenticated user wilabesssible more than anonymous
user by able to record knowledge, search knowledgeld comment into the system.

Anonymous User

Anonymous user can access the system without tegired but this user

can access only summarize data part of the systid@r;, part has no right to access.

Anonymous User Authenticated User
. !
< Knowledge
Knowledge—
CSCS Knowledge Sharing |<«——User/Password
System
Summarize Data———— ————Summarize Data

A !
i3, 2

cSEE . %

2=2F< X 2

£225 5 B

584° £ o

5 & 3 ¢
N
| v

Administrator User

Figure 4.2 Context diagram.

The system consists of five processes as below.

Login

Administrator user and authenticated user areimedjuo confirm the
identity through a login process with user name @ambword.

Record data

Record data process categorize by the types aliupts and part of defect
in CSCS system. Authenticated user can add newsssefect or add count number of
the same defect that was recorded in the systemr. ti edit data of own defect

record but does not for defect of other user. Afgb auser can add additional
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comments on each defect record.

Search data

Search data process can do tyes; first by providing data are product
and part of defect. Another one is user input kegaaf interest to the system. The
system will show list of defects that are storedatabase according user want.

Summarize data

Administration user, authenticated user and an@uwguser can access
summarize data following below.

- Summarize knowledge about CSCS’s defect andisalut

- Top 10 CSCS’s defect.

-- Top 10 substations that has defect

-- Summarize defect data pyoduct of CSCS.

- Summarize defect data pwrt of defect.

- Summarize defect data byea of substation.

Manage data

Manage data for manage base data of the systanttwate and up to date
as always. Base data of the system consist of atidrstdata, product data and user
data. Administrator user has right to manage datawing below.

- Add new substation data.

-- Add new product data of CSCS.

- Add, modify and delete user data.

Authenticated user can change quassword.
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Figure 4.3 Data flow diagram level 0.
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Authenticated User ——User/Password

'

tAccess system L1 |
--User/Password D1 | User

Login

JACCGSS system

Administrator User ——User/Password

Figure 4.4 Data flow diagram levelllogin).

71 Defect data—» D5 | CountDefect
User data, : ;
Product /Paﬁ4> Show defect in system
by Product/Part
‘ Comment data— D4 | Comment
Authenticated User Product/Part
2.2
User data,

New defect data—» D6 | Defect

- >
Knowledge Record new defect

23

Update defect data—— > . ————Update defect data
Edit own defect

Figure 4.5 Data flow diagram level 1 (Record data).

Knowledge
& 3.1
fProduct/PartH LlSt defect by 471(110W16dge
\ Product/Part
Authenticated User D6 | Defect
4 3.2
—Keywords————» List defect by ~——Knowledge’
keywords
———Knowledge

Figure 4.6 Data flow diagram level 1 (Search data).
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Defect data—— D6 | Defect
rRequest data > 4.1 {
Summarize
Summarize knowledge knowledge
Comment data— D4 | Comment
Request data—— 4.2
- Defect data
Top 10 defect data Top 10 defect
v —Request data— 4.3
Top 10 substation | Top 10 substation [*———Defect data
Administrator User found defect data found defect
Authenticated User,
Anonymous User Request data 4.4
re—Defect data— D35 | CountDefect
A 4 Defect by Defect by product
product data
Request data—»~ 4.5
r«————Defect data
Defect by part data Defect by part
“Request data > 4.6
- Defect data
Defect by area data Defect by area

Figure 4.7 Data flow diagram level 1 (Summarizeajlat

5.1 ‘
rUser data———————® Add, modify, delete ’»User data—» D1 | User -
user data
| 3.2 \ .
Administrator User | Substation ) Substat10n+ D2 | Substation
data Add substation data data
53
Product data————— —Product data% D3 | Product
Add product data
New password
5.4
Authenticated User |— New >
password | Change own password

Figure 4.8 Data flow diagram level 1 (Manage data).
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4.2 Database Design

Designing relational database system for Knowlefbaring System for
Computer-base Substation Control System of ProainEiectricity Authority, the

details are as follows.

4.2.1 ER-Diagram
ER —Diagram can show as follows.

tblPart
PartID (PK
Part
tbIComment
DefectID (PK, FK)
CommentID (PK
tblSubstation iploee Comment
H—O<
tbIProduct SubCode (PK) Defe':ctID (PK) User
_SubName Topic Date
ProductID (PK) A FK Description
ProductName H } rea (FK) ©< SubCode (FK)
ProductID (FK)
Model Part (FK) bl
System tblUser
Vendor StartAssDat User
E a(;A SSD i e Date = UserName (PK)
ndAsstiate EventDate Passw
- - T Name
Level
* Area (FK)
tblCountDefect UserGroup
DefectID (PK. FK)
L odUser o
Date (PK)
SubCode (PK. FK
EventDate
tblArea
" Area (PK) [
DescArea

Figure 4.9 ER Diagram.
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4.2.2 Data Dictionary
4.2.2.1 tbiIComment

Knowledge Sharing System for Computer-based4. /

Attribute FK Referenced o
R Type Key Table Description
DefectID int(11) PK Defect ID
CommentID| varchar(2) PK Comment ID
Comment longtext Comment Detall
User varchar(10) User
Date date Date
Table 4.1 Data dictionary of tbiIComment.
4.2.2.2 tblDefect
Attribute FK Referenced o
R Type Key Table Description
DefectID int(11) PK Defect ID
Topic varchar(100) Defect Topic
Description | longtext Defec.t _
Description
SubCode varchar(3) FK tblISubstaion Substation Code
Part varchar(1) FK tblPart Partof CSCS's
defect
User varchar(10) User
Date date Date
EventDate | date pate oceur
defect

Table 4.2 Data dictionary of tbIDefect.
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4.2.2.3 tblCountDefect

M.Sc. (Teahlnfo.

Sys. Management) / 35

Attribute FK Referenced o
N Type Key Table Description
DefectID int(11) PK, FK | tbiDefect Defect ID
User varchar(10 User
Date date PK Date
SubCode varchar(3) | PK, FK| tbISubstation Substation Co
EventDate Date pate oceur
defect

Table 4.3 Data dictionary of tbiICountDefect.

4.2.2.4 tblPart

Attribute Tupe Key FK Referenced Description
Name Table
PartiD varchar(l) | PK Part ID
Part varchar(20 Part Description

Table 4.4 Data dictionary of tblPart.

4.2.2.5 tbhlSubstation

Attribute T K FK Referenced I
e escription
Name P & Table b

SubCode varchar(3) | PK Substation Code
SubName varchar(25) Substation Name
Area varchar(3) Area of substatign
ProductID varchar(2)| FK tbIProduct Product ID
System varchar(15) Electricity system

Start Assurance
StartAssDate date

Date

End Assurance
EndAssDate date

Date

Table 4.5 Data dictionary of tbISubstation.
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4.2.2.6 tblIProduct

Knowledge Sharing System for Computer-base36. /

. FK Referenced o
Attribute Name Type Key Description
Table
ProductID varchar(2) | PK Product ID
ProductName varchar(20) Product Name
Model varchar(20 Model
Vendor varchar(20 Vendor Name

Table 4.6 Data dictionary of tbIProduct.

4.2.2.7 thlUser

. FK Referenced o
Attribute Name Type Key Description
Table
UserName varchar(10) PK User name
Passw varchar(10) Password
Firsthame and
Name varchar(50
Lastname of user
Position of user ir
Level varchar(5) o
organization
Area varchar(3) Area of user
UserGroup varchar(1) Group of user

Table 4.7 Data dictionary of tblUser.

4.2.2.8 thlArea

Attribute = » FK Referenced [N——
e escription
Name P & Table P
Area code in
Area varchar(3)| PK _
English
DescArea varchar(5) Area code in Thai

Table 4.8 Data dictionary of tblArea.
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4.3 User Interface Design
The system is a web application. The main pageraladed link show as

follows.

@ Record defect

@| Edit own defect |

@ By Product&Part |

By Keywords

@] Krowedze|

—@ Top 10 Defect |
4@ Top 10 Substation found Defect

@ Summarize data

@| Defect by Product |

—@ Defect by Part |
@] Defect by Area

Ao -

@ Substation Data |

@ @| Product&Model Data |

@] User D

@ Change password |

@ Lozt

4 Vo Login]

Figure 4.10 Main structure of webpage.
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4.3.1Login

First page or index page has login part for adstiaior user and
authenticated user. Anonymous user no need to loginaccess by click “Access the

system for view report (No Login)issuuiitegteyasisan (lides Login)”.

[& nitp://127.00.1/ - Windows Internet Explor

£] hitp:/127.001/

B

] | B4 | x | 8ing
x -

i Favorites | 7 ] Suggested Sites = ] Web Slice Gallery =
| @ mpynaoons =

B~ v [ ds v Pagev Safetyv Tools~ @~

(@™ CSCS’s Knowledge Sharing System
e g misTWwadouninia
e | 1]

Password | |

whsvuuilaaauasisaiu (Ligae Logn

& Internet | Protected Mode: On

A 10:23 AM
- i
L AT et "

Figure 4.11 Index page of the system.
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When user login was completed (User name Ras$word correct) the

system will go tgage record data as default. If user login was mpteted the

system will return to login page for user login iaga

I BRI % = 8ing
x B~
i Favorites | i &) Suggested Sites v ] Web Slice Gallery =
| & hip/121001/mein.ohe ] Zp v B - [0 & v Pagew Safety~ Tooksw @~
N > 4 .
N CSCS’s Knowledge Sharing System
mslwuiaouginia
Clvuvinsfasdiasias o w
Cl dwindiadiaa uintataas
Ll aquliaya ‘ — -
1 9anmsaayga ARSI || A88 - Micro SCADA - |Pert vAintindinnas | CPM = |
[ wldgusyidriu
[ aanninszun
T s e [ [ s
H Defect ID ” dadadezday ” suasidaadatintoouaymsunly |iCﬂthi‘ D;::n
Add New Defect
Done Internet | Protected Mode: On a4~ 100% -
A %

10244M |
090710 |

Ea A TS

Figure 4.12 Default page after login completely.

If anonymous usexccess the system for see summarize data, thensyste
will go to pagesummarize data.

[ nzpi/7127.00 Linologin php - Windows Intemet. -
€] ] ] hittp://132.00.1/nclogin.php v | B4 | % M= Bing D -
x B~

o Favorites | i @8] Suggested Sites v ] Web Siice Gallery =

| @ nixp:/127.0.01/nologin php ] %~ B v [0 # v Page~ Safety~ Took~ @~

) CSCS’s Knowledge Sharing System

msTWudougbnia

& ClagiHinga . i e
nsuAl samsdatindaoianue)
Ao Aoual | ABB - Micro SGADA = |
Done Internet | Protected Mods: On Jhr m0% -
@ |

1020 AM |
09-07-10 =

BN L (e i

Figure 4.13 Default page for anonymous accessysters.
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4.3.2 Record data
After login, the system will go tpage record data as default, or user can
select record data from dropdown list menu ondefé of page. Record data consist of

two part are

0 Record Defec{iiuiindoinatoq)

0 Edit Defect(uilvdoiatos)

Record defegbage haslropdown list of product/model of CSCS and part
of defect. When user selected and click “Submi#& ystem will show list of defect
that recorded in database by product/model of atibstand part of defect according

user select.

€ http,//127.00.1/main php - Windows Internet Explorer

@@g £ http://127.0.01/min.php
x BB~
i Favorites | g5 8] Suggested Sites v ] Web Slice Gallery ~
| @ hitp:/A27.00.8/mainphp ‘_| B~ ~ [ @ v Pagew Safety~ Tooks~ @
= » -
N\ CSCS’s Knowledge Sharing System
mslwuiaouginia
8 iuindsdazas oo o n
[ turinsiadanas uintataas
[ udlanfasdinafas 0 e ———— = 5 ==
C dwndaiaa HARAMYT ISKRA : NEO1000+ 2 Pat AilinAnT0Rl | LU b
_laqutaya
Clfamsdaya (Submit |
[ widnusviariu -
[ aanains=uu
P S | I s
‘ Defect ID Whiladadazas suazduedadazauayasunly S
wihashiugassatusuagen ™ < —
18 e g nail dem 891801nA wAluTaanns reset SCUS04 UASLAALS alarm 1 Yes
Janalog wAVEUATAIEIY |
| | Computer restart 1in1A5s suneiinann’lws DBT 2hse uAlalaouldouladlvd DB7 v '7 L || XYes |
Add New Defect
Done @ Internet | Protected Mode: On

Figure 4.14 Page of record defect.
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From list of defectif defect that user want to record does not sholistn

User click “Add New Defect” the system will go page add new defect.

MEEE [BEE
i Favorites | i &) Suggested Sites v ] Web Slice Gallery =
| & hip/121001/mein.ohe ‘_| Zp v B - [0 & v Pagew Safety~ Tooksw @~
> 4 .
CSCS’s Knowledge Sharing System
mslwuiaouginia
8 iuindsdazas T
[ tuiinviadaas Hunanuangieg
[ uflwsindnns ‘ —

Ol dnndagiag WARAY ” ISKRA - NEO1000+ - |ipaﬂ Adiezdatiatag ” LUl - H

_l aquldiaya

1 ¥amsdaya Submit

[ uiausitari
[ aanains=uu

User suriyawut
n c3 |
amillulih BAM ~ |
uinsaai [Iskra |
su NED1000+ |
Pan MifAdadaTag | LU ]
Viatatiaziag
suazidantadia
dasuasnsudly i

Do i

1031aM |
09-07-10 ||

Ea A TS

Figure 4.15 Page of add new defect.

When userecord detail of defect complete and cli@ubmit”, data will
be recorded to the system. The system will showsages“Complete, Thank you”

(@ i, > ~Windows Inernet Explorer
X ¥ E| http//127001/main.php

00.1/mainp

BECE BEE S

e

i Favorites | i &) Suggested Sites v ] Web Slice Gallery =

| & hip/121001/mein.ohe ] Zp v B - [0 & v Pagew Safety~ Tooksw @~

msTuluhasuginia

= A viuinafadiadas
[ Tuindadazas
[ ustasiasiazias .
Ol dnndatas ARSI || A88 - Micro SCADA - |Part AiARATROeRY | CPM - |
Ll ausaya
Cl5anstaya =
[ widnusiaru
[laaninszuu

uintataas

Complete. Thank you

Done @ Internet | Protected Mode: On & - "% -

1130 AM |
090710 |

Ea A TS

Figure 4.16 Message show when record new defectwapleted.
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From list of defectif defect that user want to record has shown in lis
User justclicks “Yes” at“Same Defect” column. The system will get input station
name and defect occur date from user.

-84 x [[Eans

g

i Favorites | i &) Suggested Sites v ] Web Slice Gallery =

| & hip/121001/mein.phe ] v B - [0 & v Pagew Safety~ Tookw @~

mslwuiaouginia

5 A iiusingsdading o

[ duvineindanas Tunntatalay

[ uitwadiorias — :
1 dunainaas ARSI | 1skRa - NEOT000+ - |pant FiRRitioime | CPM = |
—l aqutaya
1 ¥anmsaiaya —

[ uiausiari

[ aanains=uu

nsandenandlviia | saa -

Judiinianisal 201078 E

Submit

@ Internet | Protected Mode: On 5~ ®10% ~

nz2am |
09-07-10 | |

Ea 3 T

Figure 4.17 Page of add same defect.

After user click'Submit” the system will record data and show debéi
thus defect.

| @ http://127.0.0.1/main php -
@M £ hitp://127.001)/main.php

BEE B s

i Favorites | i &) Suggested Sites v ] Web Slice Gallery =

| @ hitp/127.001/main.php ] Zp v B - [0 & v Pagew Safety~ Tooksw @~

™\ CSCS’s Knowledge Sharing System

msTuluhasuginia

(2} A duiindiadadtas oo o
[ turinaiadianias Tunntataas
[ witaiadadas :

Cl dnndiagias CENLGT | 1sKRA  NEO1000+ - |:paﬂ iAdadazas | CPM - H

Claquldaya

1 ¥amsdaya

Submit
[ uiausitari

[ aanminszuu

DefectD 9 |
[vhiinviatadaa 380 Relay Manager ‘hignnsaue windows 16 | %
?ﬁjﬁ:ssf;ﬁ?ﬁ: 18eU Harddisk uaydndoTsunsulii
aail Ty SSA
CEERGT ISKRA : NEO1000+ ‘
[Part cPM |
|User suwat |
Fuii 2010-05-25 ‘
|

SudiAeimanisal  [2010-05-17

@ Internet | Protected Mode: On 5~ ®100% ~

1009 PM |

19-07-10 | |

Figure 4.18 Page show detail of defect when useéisathe defect completely.
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When user read detail of defect already and wanadd comment or
another data of defect and solution, user can ada w “other detail of defect and

solution greazideadovateaasmsud @)’

e

i Favorites | i &) Suggested Sites v ] Web Slice Gallery =

| & hip/121001/mein.ohe ] Zp v B - [0 & v Pagew Safety~ Tooksw @~

) CSCS’s Knowledge Sharing System

mslwuiaouginia
& A gudndadadiag o by
[ thwinzadadas ffurintatinas
[ uitwadndas ‘ — .
Cl dnindiaaiaa WARAY || 1SKRA - NEO1000+ - |Part AiARATROeRY | CPM = H
_l aquldiaya
1 ¥amsdaya -Suhm]t
[ uiausitari
[Jaannnszuu T
[$uii 2010-05-25 ‘

SuiiiAinmgnisal | 2010-05-17 ‘

User suriyawut

swazd i | et
aouaznisuAluivin

{1}

@ Internet | Protected Mode: On 5~ ®100% ~

one
|  — -~ = - = 1021 eM |
' mj h 1 ‘ ag) s Rl on

4.19 Page of add other detail of defect and salutio

When userecord data completely and clitRubmit”, data will be
recorded to the system. The system will show mes$agmplete, Thank you”.

[ T /7177.00 1 main pip - Windiows Iniermet Explorer eSS

] http://127.00./main.php

i Favorites | i &) Suggested Sites v ] Web Slice Gallery =

| & hip/121001/mein.ohe ] Zp v B - [0 & v Pagew Safety~ Tooksw @~

(@) CSCS’s Knowledge Sharing System

mslwuiaouginia
& N vuinadadadas S —
[ thwinsfadaras Tunntataas
[ udlaiasaras :
Cl dnndiagias ARSI | 1sKRA  NEO1000+ - |:pm Wiindadages | CPM - H
Ll asutinya
1 ¥amsdaya

[ widnusviariu
[laanminszuu

Complete. Thank you

@ Internet | Protected Mode: On 5~ ®100% ~

n3sam |
09-07-10 |

R 3 TS

Figure 4.20 Message show when record comment wapleted.
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User can edit own defect bglect “Edit Defect @ludedados)” from

dropdownlist menu from left side of page.

://127.00.1/main php - Windows Internet Explorer
ol &) hitp:/127.0.01/main.php x|

x B~
i Favorites | i &) Suggested Sites v ] Web Slice Gallery =
| & hip/121001/mein.ohe ] Zp v B - [0 & v Pagew Safety~ Tooksw @~
N > 4 . BV
\ CSCS’s Knowledge Sharing System
mslwuiaouginia
& N vuinadadadas . .
[ tuiineiadadas De‘fecﬂDi| Wdazadntng aaiilvivi User Juniuvia

_ Ddlminiadnd 56 |ioverter 18619 alerm naBALIAN ™K surivawut 2010-07-15
Ol dundatias =
_l aquldiaya
1 ¥amsdaya

[ uiausitari

[ aanains=uu
Done @ Internet | Protected Mode: On 75 ®100% -

10a2eM |

190710 |

Figure 4.21 List of defect of user login.

User can edit description of defect and solutialy.0Another part of data

can not editing.

[@ tetpi/1127.00.1/main php - Windows Intemet —

I E) hitp:/137001 /main.php v | B[ 4| % = 8oy 2 -]
x -

o Favorites | i @8] Suggested Sites v ] Web Siice Gallery =

‘Ehﬁp'e/lll‘l.l)nllmainphp \7| %o~ v [0 #h v Pagev Safety> Took~ @~

\ CSCS’s Knowledge Sharing System

msTuuidougbnia
= fusinsdadnsag
[ tininriadiasas DefectiD 36 ‘
 Dudlwiizdasias |ﬁ1ﬂaiaﬁaﬁm Inverter UL 819 alarm MRBALIAT ‘
Cl dwindiadiaa = :
- 5 oo Inverter fiufims alarm aamavan tiacan Charger wmduduAull -~
f_lifiﬂ'ﬂﬂuvi SUAZBUAVATANDIURY | uflalruniswldou Chazger
=] iﬂ‘rni'lm)p‘l asuAly
[ uliuusiakim
[ aanainszum aanillvlvh TMK.
|nEndnat :
Pat Alinainlng Power_Supply
User suriyawut
Suiiiuvia 2010-07-15

Submit

Done @ Internet | Protected Mode: On v R00% -

% PEEERra.

Figure 4.22 User edit description of own defect.
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Afteruser edit data was completed and click “Submiétta will be
recorded to the system. The system will show mes$agmplete, Thank you”.

& http,//127.00.1/main php - Windows Internet Explorer

@@i ] http://127.00./main.php
x -

i Favorites | g ] Suggested Sites v ] Web Slice Gallery ~

| @ http:/127.00.1/main.php ] Zp v B - [0 & v Pagew Safety~ Tooksw @~

™) CSCS’s Knowledge Sharing System

msTuluhasuginia

= iuindadadas
[ thwinsfadaras Complete, Thank you
[ ui'lwdasindias
Ll dundiaias
Zlaqildiaya
1 ¥anisdaya
[ uiausitari
[ aanains=uu

msiam ||
R w70 |

4.3.3 Search data

User can access search data by select from draoplistwnenu on left side
of page. Record data consist of two part are

o Search by Product&Pa(fuwamu Product&Part)

o0 Search by keywordfumaw keyword)
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When user selectSearch byProduct&Part” the system will show
dropdown list of Product/Model and Part of defeot user select by interest.

Otherwise user can click “See all defeq%ﬁﬂ%wizmm)” for all defects.

Typeto seatch the web

e

i Favorites | i &) Suggested Sites v ] Web Slice Gallery =

‘gmgmn.onymmphp ‘ | o~ > [ @~ Page~ Safety~ Took~v @~

\ CSCS’s Knowledge Sharing System

mslwuiaouginia
B 24 duindadadas > = g o e
O fustndadodas Aumipdintas @iadadaoionum
[ uitaiadiadas ‘ — -
5 3 dwnidadas ARSI || A88 - Micro SCADA - |Part AiARATROeRY | CPM - |
[ éwinenu Product&Part
[ dwnau keyword Submit
Clagudaya
—liansiaya
I]‘ Iy 1 i e e o o
M planiskasiin |DefectD Vhiiadadazng |sonfilvia | User | Dae |
[ aanvinszm Al

@ Internet | Protected Mode: On 5~ ®100% ~
1205°M |

e |

Figure 4.24 Search by Product&Part.

If user clicks “See all defects” all of defectg aecorded in the system will
show in list order by DefectID.

e

i Favorites | i &) Suggested Sites v ] Web Slice Gallery =

‘gmgmn.onymmphp ‘ | o~ > [ @~ Page~ Safety~ Took~v @~

\ CSCS’s Knowledge Sharing System

mslwuiaouginia
Clyuvinsfasdiasias > = g o oy
B & dndada Auvniatintae (piadndasvisuue)
[ dwinanu Product&Part i ; = -
[ #usnany keyword ARSI || A88 - Micro SCADA - |Part AiARATROeRY | CPM - |
_l aquldiaya
1 ¥amsdaya Submit
[ widnusiasiu
[ aanvinszum =
DefectlD Vdaratiatae | sl User | Date L
1 amans [S5S ruchaphum | 2010-04-05 |
2 |saurailnsaiuse inransi |saz rutchaphum | 2010-04-26
3 | Alarm Tap Change Inprogress hiummosin |xex rtchaphum | 2010-04-26
pE—— i
¢ usuaasdhigndag ||TTA rutchaphum | 2010-05-10
5 Computer start laidia MM rutchaphum | 2010-05-17
6 |icard power supply U89 DIM M%Iﬂ'lﬁ'\\'l'\'u INLL rutchaphum 2010-05-21
I, = P ' -
7 hd\s Conmand glnsal udrszuy cscs ladansaldould |2010-05-21
H i yaowanart 12010-05-21
o + ax Mai wamimba b, 4 £ Ry il
hitp://127.0.0.1/defect/detail_defect.php en e It
‘“'7]' rm' ‘ ~ T eThETTTEITE I
i i . s

Figure 4.25 List of all defect.
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If user select interest product/model and padeject fromdropdown list
after click “Submitthe system will show list of defect that has prdfuaodel and

part of defect according user select.

I E] http://127.001/main.php
x B~
i Favorites | g ] Suggested Sites v ] Web Slice Gallery ~
| & hip/121001/mein.ohe ‘_| Zp v B - [0 & v Pagew Safety~ Tooksw @~
—3 » .
‘3 CSCS’s Knowledge Sharing System
)
‘ msluuhasugbnia
Ol dusindadadas T ———
5 O dandesdag Aumntadialias (aUadadacionuen)
[ dwinanu Product&Part i ; =
[ dninau keyword WARAY ” ISKRA - NEO1000+ - |Ipm Adiezdatiatag ” LUl - H
_l aquldiaya
1 ¥ansdaya [(Submi]
Duolowsiain | e
[laanminszuu
DefectlD Vhdiatadalng | sonfilviih | User | Dae
18 minaahiusgaesaIugLaa analog unvailnsaisineg |isNG saded 12010-06-15
29 |Computer restan uinunga |xBa e 2010-06-25
4 |aeswzhseiflalhoulile |ssa |suwat |201007-08
Done @ Internet | Protected Mode: On

Figure 4.26 List of defect by user select Produodil and Part.

User can search defect by interest keyword, sébszrch bykeyword”
from dropdown list menu on left side of page. Wiogen page default is show all list
of defect.

[@ /712700 Limain pop - Windows Intermet Il
] | hitp:/7127.001 /main.php v | & 4| x lI= 8ing el
x -
g Favorites | <5 8] Suggested Sites v ] Web Slice Gallery ~
| @ ntp/127.001/main php ] %~ B ~ 1 & v Pagev Safety~ Took~v @~

(%)

CSCS’s Knowledge Sharing System

msTWudougbnia

_iuvinsiasiasiay § e v
ot nsanlddfidasmsAun
[] éininau Product&Part
e [ |
Claqikiaya T
1 fanisdaya
[ wizusianu Submit

[ aanainszun

+@umnannnin 1 e Aueag - iy DIVATMY naun e ladmitenas keywordan T

DefectID Widaradazad suanduadadadasuazmsunly gl waAnfuad Part H
1 brerm Aaana nilaulidyanasuniu udlulaonisulagusng Power  gop REMSDAQ-  |on

I Supply === |Calisto [ES
H souzalnsalusaa findnsaludr luaa i uaag nransit 38unluda asasay Bor |REMSDAQ- |n.

fintransit W uay Way Audhase wunikauvmaifiasansnaviai | Caliste [ES

817 ASYUSUDY Incomming BUATAILEAIATLONGBY ATIR8BY

Tranducer ¥N9UUNE U1 DIM U WARBUEIH Tedam vinouleing

oy ? o S . . ISKRA-

4 nszususaerrlinndas weallairlddiase ldsnusavirewld asasauvusglinalu TTA 000 DIM

Backplane 489 TMV 11874 Asufly draaundwilug uss

@uunauld vy ™MV

e T e T AINMATOTIAFAUWUIT Point DI ATULAVIN9IU \fiafuseduiAuai -

Done @ Internet | Protected Mode: On $h v R10% -
I 1017 PM

—

15-07-10 | |

Figure 4.27 Default page of search by keyword.
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User input interekeyword and clickSubmit” the system will show list

of defect that has keyword in topic or descriptidrniefect according user want.

x B~
i Favorites | i &) Suggested Sites v ] Web Slice Gallery =
| & hip/121001/mein.ohe ] Zp v B - [0 & v Pagew Safety~ Tooksw @~
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Figure 4.28 List of defect by user input keyword.

User can see detail of interest defect by cligfidef defect. The system

will open new window that show detail of defect.
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Figure 4.29 New window show detail of defect.
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User can see detail of interest substation by cdigbstation code. The

system will open new window that show detail ofstakion.
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Figure 4.30 New window show detail of substation.

4.3.4 Summarize data
User can access summarize data by select fronddvwoplist menu on left

side of page. Summarize data consist of six part ar

0 Summarize knowledgérgilaruinmsud ludoiades)

o Top 10 defect (1@adadosiinumniiqn)

0 Top 10 substation that found defect (&0iifinudodatofinuuin
fign)

0 Defect by productipintosnmunansiai)

o Defect by par(deiadesan Part)

o Defect by areaipainionu Area)
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Whenuser select Summarize knowledgehe system will has dropdown

list of product of CSCS or user click “See all degegsunsilymiadatotnmua)”.
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Figure 4.31 Default page of summarize knowledge.

If user clicks “See all defects” the system wilbosv list of all defect data
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Figure 4.32 List all defect of summarize knowledge.
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If user selecinterest product by dropdown list and cli&ubmit” the

system will list defect data by product that ussest.
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Figure 4.33 List defect by product of summarizewlsalge.

User can see detail of interest defect by clidlectetopic. The system will

open new window that show detail of defect.
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Figure 4.34 New window show detail of defect.
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If user select “Top 10 defectfie system will show list of top 10 defect

order by number of time that defect occur.
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Figure 4.35 List of top 10 defects.

User can see detail of interest defect by clickedlenumber. The system
will open new window that show detail of defect.
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Figure 4.36 New window show detail of defect.
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If user select “Top 10 substation that found défdee system will show
list of top 10substation that has defect order by number of tiraedefect occur.
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Figure 4.37 List of top 10 substations that fourtedt.

User can see detail of defect that occur eachatitns by click substation.
The system will open new window that show detail dd#fect that occur each
substation.
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Figure 4.38 New window show detail of defect infeaabstation.
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If user select®Defect by product” the system will show pie graph
percentage of defect for each product.
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Figure 4.39 Page of defect by product.

If user select®Defect by part” the system will show pie graph
percentage of defect for each part.
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Figure 4.40 Page of defect by part.
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If user select®Defect by area” the system will show pie graph of

percentage of defect for each area.
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Figure 4.41 Page of defect by area.

4.3.5 Manage data
Only administrator user catcess manage data part from dropdown list

menu on left side of page. Manage data consistreétpart are

0 Manage substation datdamsioyaaniiilnih)
0 Manage product dat@amsdeyanansiasi)

0 Manage user daf@amsvoeyaauidn)
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If authenticates user click some link of managt gaartthe system will

show messag&orry!! You've not Authorized to Access This Page”
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Figure 4.42 Error message show when authentica®daccess manage data.

When user selectdManage substation data” the system will show dikt

all substations and user can select “Add new stibstgiiutoyannilu#i 1) or

“List all substation {iwFeanifianua)”.
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Figure 4.43 List of all substations.
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When user selects “Add new substatiotfien input data completely after
that click“Add New Substation” for record new substation datdatabase.
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Figure 4.44 Page of add new substations.

The system will show message “Add new substataia dompletely:fi

doyaanriiIni iFouiosudn)”.
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Figure 4.45 Message show when add substation detac@empleted.
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When user selectManage product data” the system will show list of

product.

| hitp:/127.00.1/mainphp -

Knowledge Sharing System for Computer-basé8. /

€ | http:/7127.001/main.php MRS B
x B~
i Favorites | i &) Suggested Sites v ] Web Slice Gallery =
| & hip/121001/mein.ohe 2 Zp v B - [0 & v Pagew Safety~ Tooksw @~
N\ CSCS’s Knowledge Sharing System
msTuluhasuginia
SUE T
waasaei | Coon
01 ABB Micro SCADA
02 AEG MODICON |-
[ famsvaynaurdn 03 CRUICKSHANK|SAS2000
[ wldzusyidiu 04 EFACEC
Daanuinszu s S MR
06 GE FANUE £ E
07 INGETEAM PQM
08 INGETEAM PQM300
09 INGETEAM TCP-PQM
10 INGETEAM
11 ISKRA NEO1000+
1 REMSDAQ Calisto [ES
13 REMSDAQ Calisto I 4
14 SAT T
15 SIEMENS X-MAT
["Solve PC issues: 1 important message
& @ Internet | Protected Mode: On | 3 total messages

Figure 4.46 List of all products.

User can add new product by slide to bottom ofepagd input data after

that click “Add New Productfor record new product data to database.

| http:/7127.00.1/mainphp - Wind Slorer

| ] http://127001/mainphp x|
x B~
i Favorites | i &) Suggested Sites v ] Web Slice Gallery =
| & hip/121001/mein.ohe ] Zp v B - [0 & v Pagew Safety~ Tooksw @~
> 4 . BV
N\ CSCS’s Knowledge Sharing System
; msTuuhasugiinia
Ll usinafadngiaa HaANT 8
 dwndaday 01 ABB Micro SCADA
j‘ﬁﬂiﬂ’l‘ 02 AEG MODICON | - F
= A danistaya
Railin g S 03 CRUICKSHANK] SAS2000
[ YamsHayandasfont 04 EFACEC
[ Samsvayamunin 05 GE MULTILIN
[ wldzusyidiu 06 GE FANUE B
Haanrinan = TR T
08 INGETEAM | PQM300
09 INGETEAM | TCP-PQM L
10 INGETEAM
1 ISKRA NEO1000+
12 REMSDAQ Calisto [ES
13 REMSDAQ Calisto I
14 SAT -
15 SIEMENS X-MAT
16 New Product New Model | Add NewProduct | |
|add_prod.php. & @ Internet | Protected Mode: On v ®100% v

:37PM |
S 070 |

Figure 4.47 Page of add new product.
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The system will show message “Add new product datapletely giu

a o J 1A v Y \n
Yayanan N 1w !ifJ‘]Ji’f)fJ!L’d’J) .

2] http://127.001/main.php BRI B T E

i Favorites | i &) Suggested Sites v ] Web Slice Gallery =

‘Ehﬁp:f/ll'l.DDllmimphp ‘ | 0o~ v [ @ v Page~ Safety~ Took~v @~

CSCS’s Knowledge Sharing System

msTuluhasuginia

) dwnndagag windayandndaeilvl Gousaous’

Claqibiaya

E 1 Janisdaya
[ Samseiayaantiliih
[ Samsdayandasdioed
[ famistayasndn

[ wldzusyidriu

[ aanainszun

& @ Internet | Protected Mode: On 7 ®100% v

Figure 4.48 Message show when add product datzovapleted.

When user selectdlanage user data” the system will show list of all

i Favorites | i &) Suggested Sites v ] Web Slice Gallery =
| & hip/121001/mein.ohe ] Zp v B - [0 & v Pagew Safety~ Tooksw @~
3 , - ™~
CSCS’s Knowledge Sharing System
mslwuiaouginia
Chiuvinafadadas =
Ll dnndagias et S5 e e @ Modify User . Hesct 4 | Delete User?
Claqkiaga i asswort
= Fanisiiaya amarit auae Mfan 2@n 6 C1 Reset Delete
[ Samssdayagaiiin : —
I Samsdayandadont paisan ‘Iniena lasnediad an 6 C1 Reset Delete
O Hamsal: viint vinsdnd wrhanaivas 2@an.4 C2 Reset Delete E
[ wizusidsu
B asnaincant ratchaphum Sandl Sawnias 2@n6 c2 Reset Delete
chaichana fnwuy daaridduan 2@n § G2 Reset Delete
decha 1910 Ana9IT LE c2 Submit Reset Delete
suIns lrawenu 2dn.7 c3 Submit Reset Delete
suriyawut ius Duss 2dn 4 3 Submit Reset Delete
sirilak @3dnuai AsaaT 260 6 c3 Submit Reset Delete
ratchada Fiien Auyangs 260 6 N1 Submit Reset Delete
padon 1aa ueehiws . N2 Submit Reset Delete
jaree 2T STUNLLAH 26n.6 N3 Submit Reset Delete
songpol wsona ludy 26n.6 N3 Submit Reset Delete -
@ Internet | Protected Mode: On v ®100% v

Figure 4.49 List of all products.
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Administrator user can add new authenticated ljgémput data of user

and then clickAdd New User” for record new user data to database.

[@ hetp7127.08.1/main php -

€ (&) htpr/127000 /manphp o &[] % [= g
x B~
i Favorites | i &) Suggested Sites v ] Web Slice Gallery =
| & hip/121001/mein.ohe ] Zp v B - [0 & v Pagew Safety~ Tooksw @~
N CSCS’s Knowledge Sharing System
msTuluhasuginia
T —
ratchada H?ﬁm Auyanas @0 6 NL [ submit | Reset Delete i
padon 1lna yadis 110 N2 [ submit | Reset Delete
= E:;:ﬁ“_i‘ A jaree a3 ssuynda 280 6 N3 [ Submit | Reset Delete
[ fansHayandasioud songpol wsowa fiuau @0 6 N3 Submit Reset Delete
o E;T;:;\:,ﬂ“-‘iﬂ banjong U559 mmavATNINE adn 4 NEL [ Submit | Reset Delete
[ aanainszun ttipol Suiua dduia E NE1 Submit Reset Delete
komwat aniani Janninasise 26in 4 NE2 [ Submit | Reset Delete 1
nirun fi5uas wiunaweau Wi 3 NE3 [ Submit | Reset Delete
yaowanart [EREVRELROTETS 2WN.6 NE3 [ Submit | Reset Delete
apiradee afisf aunzds 260 4 NE3 [ Submit | Reset Delete
suwat diani annuznfioidam 260 6 S1 Submit Reset Delete i
puripong v daduni 2606 s1 Submit Reset Delete
temp temp 3000 52 Submit Reset Delete
test | inangin test ¢t - |[__AddNewUser |

Figure 4.50 Page of add new user data.

The system will show message “Add new user datapbetely (in User

T Foufosudn)”.

inphp -

E] http://127.001/mainphp

x i~

i Favorites | i &) Suggested Sites v ] Web Slice Gallery =

‘ghﬁp&ﬁll‘lﬂﬂllm&imphp ‘ | o~ > [ @~ Page~ Safety~ Took~v @~

N\ CSCS’s Knowledge Sharing System

msTuluhasuginia

Chiuvinafadadas N . )
Cl dwndagas Win User Iyl Baushnusy
C aqidaya
= 1 fanisdaya
[ Sams#iayagariinih
[ YamsHayandasfont
[ famistayasundn
[ wldzusyidiu
[ aanainszun

Done -— & @ Internet | Protected Mode: On A ®100% v

= s07pm |
BN . @

S 070 |

Figure 4.51 Message show when add user data wgsleteah.
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Administrator user can edit name and level of anticated user, after
click “Submit” in “Modify User” column for update data in databaske Bystem will

show message “Modify user data completeBu({jaioya Userisonioonda)”.

i Favorites | g ] Suggested Sites v ] Web Slice Gallery ~

| @ http:/127.00./main.php ] Zp v B - [0 & v Pagew Safety~ Tooksw @~

) CSCS’s Knowledge Sharing System

msTuluhasuginia

Chiuvinafadadas B B L .
Cl dwndagas suilsetiaya User Buusanuss
Ll aqiliaya
= A fanisdaya
[ Sams#iayagariinih
[ YamsHayandasfont
[ famistayasundn
[ uldzusidnu
[ aanainszun

Done -— & @ Internet | Protected Mode: On v ®100% -
Y I | l 9:08 PM
20710 |

TH oS Bl s

Figure 4.52 Message show when add user data wgsleieah.
Administrator user careset password @uthenticated user by click

“Reset” in “Reset Password” column after that thistam will show message “Reset

password completely (Reset Passwérofouudn)”.

| hitp://127.00.1/main php - Windows Internet Explorer

(G ) hitpi127.96. /mamphp
x B~
i Favorites | g ] Suggested Sites v ] Web Slice Gallery ~

| @ http:/127.00./main.php ] Zp v B - [0 & v Pagew Safety~ Tooksw @~

) CSCS’s Knowledge Sharing System

msTuluhasuginia

Chiuvinafadadas . .
1 dwndadas Reset Password (38U4D8UED
Ll aqiliaya
= A fanisdaya
[ Sams#iayagariinih
[ YamsHayandasfont
[ famistayasundn
[ uldzusidnu
[ aanainszun

Done & @ Internet | Protected Mode: On & - "% -

g08eM |
20710 ||

TH oS Bl s

Figure 4.53 Message show when reset user passvasdompleted.
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Administrator user cardelete authenticated user by clictDelete” in
“Delete User” column after that the system will shonessage “Delete user data

completely gudoya Userisouiosudn)”.

e

i Favorites | i &) Suggested Sites v ] Web Slice Gallery =
| & hip/121001/mein.ohe ] Zp v B - [0 & v Pagew Safety~ Tooksw @~

) CSCS’s Knowledge Sharing System

msTuluhasuginia

Chiuvinafadadas
Cdwndagas
Ll aqiliaya
= 1 fanisdaya
[ Sams#iayagariinih
[ YamsHayandasfont
[ famistayasundn
[ uldzusidnu
[ aanainszun

aulaYRA User IBUSDEUED

g08eM |
20710 |

Done & @ Internet | Protected Mode: On & - "% -

R 3 TS

Figure 4.54 Message show when delete user dataamagleted.

User can change owpassword by select “Change passwordfsf:

s¥waru)” from dropdown list on left side of page.

i Favorites | . ] Suggested Sites v (3] Web Slice Gallery ~
| & ntpy121.003/main phe ] v B v 0 #=m v Page~ Sefety Toolsw @~

) CSCS’s Knowledge Sharing System

mslwuiaouninia
L thuinsiadiaias
Ll éwnriazias User decha ‘
B agiaga Old Password \
Ol samataya
[ hldonsyianni New Password
[ aananssn e vl

Submit

& @ Intemet | Protected Mode: On 43~ R100% -

saiem |
20730 |

B o @l s

Figure 4.55 Page of change password.
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After user input data add click “Submit”. The syst will show message

“Change password completelyd{y Passwordssusoouda)”.

| hitp://127.00.1/main php -
% ] hitp://127.001/main.php

'@ 4| x = 8ing v

i Favorites | i &) Suggested Sites v ] Web Slice Gallery =
| & hip/121001/mein.ohe ] Zp v B - [0 & v Pagew Safety~ Tooksw @~

(@) CSCS’s Knowledge Sharing System

msTuluhasuginia

Lluindadasias
Cl dwindiadiaa
Ll aquliaya
C19anmsaaya
[ wldgusyidriu
[ aanninszun

uA'lY Password Bausanuay

Done & @ Internet | Protected Mode: On & - "% -

g1pem |
20710 |

Ea A TS

Figure 4.56 Message show when change passwordongdeted.

When user want to exit the system salect’Logout (eenvinszun)” from

dropdown list on left side of page. This is logfnam the system and page return to

first page.

(@ hitp:4/127.0.0.1/ - Windows Intemet Explorer.

x B -

e Favorites | s [ Suggested Sites » ] Web Slice Gallery =
‘Qmp:mzr‘o.u:/ |_\ - v 0 v Pagew Sofety= Tooks~ @

(@™ CSCS’s Knowledge Sharing System

msTWuhaouninia

User | |

Password | \
whszumAanayasisany (higiBg Login)

Done @ Intemet | Protected Mode: On A~ ®10% -

wBam |
09-07-10 |

B o m @l e

Figure 4.57 Logout the system.
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CHAPTER YV
SYSTEM TEST

After implementation, the system will be testecetsure that it can work
following objective of research. Testing and evarasystem for Knowledge Sharing
System for Computer-base Substation Control Syst#mProvincial Electricity
Authority is divided into two parts, 1) Developests to verify the error. The system
should be work properly as designed. Another pesegrs test to evaluate efficiency

and effectiveness of the system.

5.1 System Testing

This part is an evaluation to verify that the systcan work correct by
developer. Between system implementation periogkettare testing each module of
the system and correct before user testing. Degelages checklist in Table 5.1 to test

the system.
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Topic of Testing Yes No
1. Login
- User can access the system by right usernamassword. /
- User can not access the system by wrong useroapessword. /
2. Record data
- User must be logon before access this part. /
- User can record new data. /

- User can record same data as old data and shensgount defect and /

show amount of same defect in database.

- User can edit own record defect. /

- User can record enhancement of solution for ele¢éct record data. /

3. Search data

- User must be logon before access this part. /
- User can search defect by interested producpartd /

- User can search defect kgyword. /

4, Summarize data

- Anonymous user can access summarize data part. /

- User can access summarize knowledge.

- The system can show statistic data of top 18asf /

- The system can show statistic data of top 1Gts@ibns that found /

defect.

- The system can show statistic data of defegirbguct. /
- The system can show statistic data of defeqiant; /
- The system can show statistic data of defectrbg. /

5. Manage data

- User must be logon before access this part. /

- Authenticated user can not access this part. /

- Administrator user can add substation data.

- Administrator user can add product data.

- Administrator user can add, modify and deletr data.

- Administrator user can reset password of autbatet user.

~ ~ ~| ~| ~

- Authenticate user can change own password.

Table 5.1 Check list for testing system and testlte
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5.2 System Evaluation
System is operated for oventbnths (1 June 2010 — 6 August 2010) there
was evaluated by user. The evaluation has two tjgresvaluate of efficiency and

effectiveness of the system.

5.2.1 Efficiency Evaluation

- Reduce time to find knowledge from old system.

- Two groups of user (work > 3 years and work <arg).

- Two test groups.

- Compare time between find knowledge in book/nahigold system) and
find in the system.

- Ask user about CSCS’s defect that was recordetie system 3 defect

for each time test.

Test Group Timefor search data (minute)
Groupl Book/manual The new system
Work >3 years 3.5 <1
Work <3 years 8 <1
Group2
Work >3 years 3 <1
Work <3 years 9 <1
Averagetime 5.87 <1

Table 5.2 Average times of find knowledge about GSClefect compare between

find in book/manual and in the system.

From result, CSCS’s administrator who have worRegience over three
years can find answers to solve defect or knowlddg® book/manual faster than
CSCS’s administrator with work experience less thiaee years but still take time
over to find knowledge in the system. Because ef diistem have tools to support
users to find knowledge quickly. Whether they dad by product/part time, or search
by keywords.
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5.2.2 Effectiveness Evaluation

- For evaluate benefit of knowledge in the system.

- Evaluating occurs between running system period.

- Consideration about benefit of knowledge in th&tesm by user.

- Each knowledge in the system should be has thenefe than 60% and
knowledge should be has benefit more than 80%l &halwledge

Consideration by user Amount Per centage
All knowledge in the system 75 100%
Knowledge has benefit score>60% 61 81.3%
Knowledge has benefit score<60% 0 0%
Knowledge has no benefit score 14 18.7%

Table 5.3 Present percentage of benefit knowleddles system.

From result, CSCS’s administrator rate the knog#edhore than 60% of

the knowledge stored more than 80% of all knowletlggg was recorded in the
system.
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CHAPTER VI
DATA MINING RESULT

Data that stored in database of the system cag bowianalyze for support
decision making by data mining, it is finding knedbe of fact that hidden in the data
(knowledge discovery). Data mining is process aifing interesting data that we have
had which is difference from database system ie chsve no need to set a command
(i.e. SQL) to find the needed data. Developer indata mining by using decision tree
technique and association rule technique, alsgusftware weka as a tool for data
mining.

Data that are stored in database compose of béseaasubstation data,
CSCS'’s product/model, part of CSCS’s defect and'sisehe another one is data that
record from user when user login and record datautatbefect and solution compose
of topic of defect, description and detail of deéfetefect’'s date and defect’s record
date. For each defect’'s record compose of datatadbefect that come from user
record, the other data that come from user selent fist are substation, part and user
who record.

Example of data in database about defect afterponcess can be show
following in Figure 6.1.
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Figure 6.1 Example data in database about defestjain process.
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To do data mining in this study can separate tamtspfirst is an overview
to see how relation about defect and other ateibéttributes that was used includes
area, vendor, electrical system, duration of uskdata about defect YES or NO.

From data above can preprocess to new formatctirgain only the data

required following below.

Area Vendor System Duration Fail
C1 ABB 22/115kV| OLD NO
C1 ABB 22/115kV| HALF-WORN NO
C1 ABB 22/115kV| OLD NO
C1 ABB 22/115kV| OLD NO
C1 ABB 22/115kV| HALF-WORN NO
C1 ABB 22/115kV| OLD YES
C1 ABB 22/115kV| HALF-WORN YES
C1 ABB 115kV HALF-WORN YES
C1 ABB 22kV OLD YES
C1 ABB 115kV HALF-WORN YES
C1 ABB 22/115kV| HALF-WORN YES
C1 ABB 22/115kV| OLD YES
C1 CRUICKSHANK | 22/115kV| OLD NO
C1 CRUICKSHANK | 22/115kV | OLD NO
C1 CRUICKSHANK | 22/115kV| OLD NO
C1 GE 115kV OLD NO
C1 GE 22/115kV| OLD NO
C1 INGETEAM 22/115kV| NEW YES
C1 INGETEAM 22/115kV| HALF-WORN NO
C1 INGETEAM 22/115kV| NEW NO
C1 ISKRA 22kV HALF-WORN NO

Table 6.1 Example of preprocess data for data mirfl@verview)

Duration of use (in case of record that has neaealuration is since start
guaranteed to now, in case of record that has ddteation is since start guaranteed
to EventDate) can be separate in to three duragmesNEW (duration of use < 2
years), HALF-WORN (duration of use > 2 years anl years) and OLD (duration of

use > 5 years)
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Result from weka by decision tree technique iHsw.
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J48 pruned tree

Vendor = ABB: NO (37.0/14.0)

Vendor = CRUICESHAWE: MC (7.0)
Vendor = AEG: NO (4.0)

Vendor = EFASEC: YES (17.0/6.0)
Vendor = INGETEZM: NO (30.0/5.0)
Vendor = GE: HO (14.0/3.0)

Vendor = ISERA: YES (59.0/25.0)
Vendor = REMSDAD

Duration = NEW: NO (5.0)
Curation = HALF-WCEN

Area = Cl: NO (10.0/2.0)
Area = C2: YES5 (11.0/4.0)
Area = C3: YES (4.0/2.0)
Area = N1: YES (4.0/1.0)
Area = HNZ

| System = 22kV: HO (2.0)
| System = 33kV: HC (0.0)
| System = 115kV: HC (0.0)
| System = 22/115kV: YES (5.0/2.0)
| System = 33/115kV: NO (0.0)
Area = N3: MO (3.0/1.0)

Lrea = NHE1: HNO (0.0)

Area = NE2: HNO (0.0)

Area = HE3: NO (1.0)

LArea = 51: YES (2.0)

Area = 52: HO (0.0)

Area = 53: YES (1.0)
Duration = OLD: YES (47.0/8.0)
Vendor = SAT: NO (16.0/2.0)

Vendor = SIEMENS: HO (14.0/4.0)

Figure 6.2 Result from weka by decision tree teghei (Overview)
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Figure 6.3 Result from weka by decision tree teghairepresent in format of

decision tree. (Overview)
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Result from weka by association rule techniquesi$ollow.

Best rule=s found:

. Vendor=REMSDLQ Fail=¥ES &0 ==» System=22/115KV 57 conf: (0.85)

. Vendor=EEM5SDAQ Duration=0LD Fail=YE3 39 ==> System=22/115kV 37 conf: (0.93)
. Vendor=REMSDAQ Duration=0LD 47 ==> System=22/115kV 44 conf: (0.94)
Vendor=REM3SDLQ 35 ==» System=22/115kV 83 conf: (0.87)

Duration=HALF-WORN Fail=YES 38 ==» System=22/115KkV 32 conf: (0.84)

. Vendor=REMSDL(Q System=22/115kV Duration=0LD 44 ==» Fail=¥YES 37 conf: (0.84)
. Vendor=REMSDAQ Duration=HALF-WOEN 43 ==> System=22/115kV 36 conf: (0.84)

. Vendor=REMSDA{} Duration=0LD 47 ==» Fail=YES 39 conf: (0.83)

O =1 on N Wl L R

Figure 6.4 Result from weka by association rul@émneue. (Overview)

Result from decision tree found substation that ps®luct of vendor
EFASEC, ISKRA and REMSDAQ will has defect. Data \wwndor REMSDAQ
enough to have seen more detailed that if duraifamse is HALF-WORN and OLD
will has defect. In HALF-WORN duration, found thie area will has defect is C2,
C3, N1, S1 and S3. Area N2 and electrical syste@?21$15kv will has defect. Result
from association rule (confidence 0.8) when comsitien on the relationship of the
results, found information that direct relate witlefect two rules. First rule is
substation that use product of venB&MSDAQ and has duration of use is OLD will
has defect. The second is substation that use grasfuvendoREMSDAQ, has
electricity system is 22/115kV and has duratiomsd is OLD will has defect. Which
result is consistent in terms of vendor REMSDAQjolhs duration of use is OLD
will has defect.

Other rule such as substation that has duratiasefs HALF-WORN and
has defect will has electricity system 22/115kV, smbstation that use product of
vendor REMSDAQ and has defect will has electrigygtem 22/115kV. Both rules
may be indirect relating with defect but the infaton can represent other benefit
information such as we will know most of substatitrat use product of vendor
REMSDAQ in PEA has electrical system 22/115kV atd

The second data mining is focus to detail of clefe see how relation
about part of defect and other attribute. Attrilsuteat was used includes area, vendor,

electrical system, duration of use and data abaritqf defect.
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contain only the data required following below.
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From data that show in Table 6.1 can preprocessets format that

Area Vendor System Duration Part

C1l ABB 22/115kV| OLD SCADA Interface
C1 ABB 22/115kV| HALF-WORN SCADA _Interface
C1l ABB 115kV HALF-WORN SCADA Interface
C1l ABB 22kV OLD CPM

C1 ABB 115kV HALF-WORN CPM

C1l ABB 22/115kV| HALF-WORN CPM

C1 ABB 22/115kV| OLD DIM

Cl INGETEAM | 22/115kV| NEW Network

C1 ISKRA 22kV HALF-WORN DIM

Area Vendor System Duration Part

C1l REMSDAQ | 22/115k\V| HALF-WORN LUI

C1 REMSDAQ | 22/115kV HALF-WORN DIM

C1l REMSDAQ | 22/115k\ OLD Power_Supply
C1 REMSDAQ | 22/115k\V OLD DIM

Cl REMSDAQ | 22/115k\ OLD CPM

C1l REMSDAQ | 22kV OLD DIM

C1 REMSDAQ | 22/115k\V OLD DIM

Cl REMSDAQ | 22/115k\ OLD DIM

C1 REMSDAQ | 22/115k\V OLD LUI

Cl REMSDAQ | 22/115k\ OLD DIM

C2 ABB 22/115kV| HALF-WORN Time_Reference

Table 6.2 Example of preprocess data for data mir{Detail part of defect)
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Result from weka by decision tree technique iHsw.

ABB

Area = Cl:
= C2:
= C3:
= NHl1:
= H2:
= HN3:

= 531:
= 52:

Area = 53:

= GE:

= SAT:

J43 pruned tree

= NHE1:
= HEZ2:
= HE3:

= CRULCESHANE: DIM
= LEG: DIM
= EFASEC:

= INGETEaM: DIM
LUI
= ISFRA: CPFM
= REMSDAG: DIM
DIM
= SIEMENS:

CPM (7.0/4.0)
Time Reference (1.0)
Fower Supply (2.0)
CPHM (0.0)
DIM (1.0)
CPHM (0.0)
SCADA Interface
CPHM (0.0)
CPM (2.0/1.0)
CPHM (0.0)
CPHM (0.0)
CPHM (0.0)

(1.0)

(0.0)
(0.0)
DIM (11.0/3.0)
(5.0/1.0)
(3.0)
(34.0/15.0)
(60.0/33.0)
(2.0)

SCADR Interface (4.0/2.0)

Figure 6.5 Result from weka by decision tree teghei
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Result from weka by association rule techniquesi$ollow.

Best rules found:

Vendor=REMSDAQ Duration=HALF-WORM 21 ==> System=22/115kV 20 conf: (0.95)
Vendor=REMSDAQ 60 ==» System=22/115kV 57 conf: (0.95)

Vendor=REMSDAQ Duration=0LD 39 ==> System=22/115kV 37 conf: (0.95)

Lrea=C2 Vendor=REMSDLQ 16 ==>» System=22/115kV 15 conf: (0.94)
Vendor=REMSDAQ Part=LUI 16 ==»> System=22/115kV 15 conf: (0.94)
Vendor=REMSDRQ Part=DIM 27 ==» System=22/115kV 25 conf: (0.93)

Systen=22kV 22 ==> Duration=0LD 20 conf: (0.91)

Vendor=REMSDAQ Duration=0LD Part=DIM 22 ==»> System=22/115kV 20 conf: (0.91)
Vendor=ISKRA System=22kV 17 ==>» Duration=0LD 15 conf: (0.88

. Duration=HRALF-WORN 38 ==» System=22/115kV 32 conf: (0.84)

. System=22,/115kV Part=LUI 18 ==> Vendor=REMSDL{ 15 conf: (0.83)

. Vendor=REMSDAQ Part=DIM 27 ==» Duration=0LD 22 conf: (0.81)

. Vendor=REMSDLD System=22/115kV Part=DIM 25 ==»> Duration=0LD 20 conf: (0.8)

S B = T ¥ L BTN i L o B B

e e
WM Do m

Figure 6.7 Result from weka by association rulémégue.

Result from decision tree found substation tha psoduct of vendor
EFASEC, INGETEAM, REMSDAQ and SAT will has defeat part of DIM.
Substation that use product of vendor GE will hefedt in part of LUI, ISKRA will
has defect in part of CPM and SAT will has defecpart of SCADA_Interface. Data
of vendor ABB enough to have seen more detailetittsubstation locates in C1 or
NE3 will has defect in part of CPM. Area C2 will hadefect in part of
Time_Reference, area C3 will has defect in paPofver _Supply, area N2 will has
defect in part of DIM and area NE1 will has defattpart of SCADA _Interface.
Result from association rule (confidence 0.8) whensideration on the relationship
of the results, can not found information that clirelate with part defect.

However, rule such as substation that has durafiase is HALF-WORN
will has electricity system 22/115kV, or substatitimit use product of vendor
REMSDAQ and has duration of use is OLD will hastieity system 22/115kV. The
information can represent other benefit informatgucth as we will know most of
substation that use product of vendor REMSDAQ BAPhas electrical system
22/115kV, most of substation that has duration ¢ is HALF-WORN in PEA has
electrical system 22/115kV and etc.
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Result from association rule can represent relatigmabout each attribute
and defect less than decision tree because thosetdehniques has difference
algorithm. Another one is when run weka with assen rule the confidence value
was assigned is 0.8, which accuracy of decisioa tesult less than that. First time
mining accuracy is 67.23% and second time is 48.878wever both two techniques
have inconsistency result and other rule from aasoan rule technique although not
direct related with needed information but has obsnefit.

The results from decision tree and associatiore rtgpresent the
relationship between area, vendor, duration of pag,of defect and defect data. Data
in the database when bring processing with datainguinit will useful for
implementation of maintenance plan and provideespart of maintenance work. In
the future, when data stored in the system enaeglujt from data mining will be has
more benefit information.
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CHAPTER VII
DISCUSSIONS

This study was design addvelops the information system to improve
efficiency of the defect record process and theisyaknowledge process of the
CSCS’s administrator team in Provincial ElectricAythority. The system will be
help to record CSCS'’s defect and solution morelyasid in the same format. The
system also help user access knowleatyzut solution to solve CSCS’s defect rapidly
and has statistic data about CSCS'’s defect fotauanalyze in the future.

System development consists of study requiremeiata gathering,
analysis, system design, system implementation testd System is base on web base
technology. Tools for develop system is php andti@bal database is MySQL. The
system was used in PEA through intranet.

The system compose of 5 main part i.e. Login, Redata, Search data,
Manage data and Summarize data. Anonymous useracegss the system only
summarize data part by not need to login. Authatdid user and administrator user
must be login before access the system, and botisess have difference right. User
interface of the system was designed to easy terstahd and use. It is likely old
record system when user record in book. Authemttatisers are CSCS’s
administrator responsible to record defect. Usem ealect almost of data that
necessary to record such as substation name, fpdefext by dropdown list. Just few
data that user must be type by own are topic edaetiescription and detail of defect,
defect’'s date user can select date by popup winddser can add new record of
defect, or add count defect in case of same adefleLt. So the system will keep both
data of defect and solution and statistic data allefect. Administrator user can
manage base data as add substation data, add pdadacand add, delete or modify
user data. All user can access summarize datdha@rtompose of statistic data about

defect in various both tabular and graphic formats.
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Testing and evaluation system for Sharing Knowdedgystem for
Computer-base Substation Control System of Elettriuthority is divided into two,
First is test by developer to verify the error Isewcheck list to check that the system
can conform to function. If some part of system basr developer will fix and test
again. Finally, the system can be used properlyeagyn function. Another one is test
by users to evaluation efficiency and effectivene$sthe system. Results from
efficiency evaluation prove that the system helerusduce time to find knowledge,
user can find knowledge easy and rapidly than oldtesn. And results from
effectiveness evaluation prove that knowledge éndystem has benefit.

Data stored in database of the system has usdiehvbring to data
mining, result from data mining represent hiddeorimation about relationship about
area, vendor, electrical system, part of defect deféct data. This study use two
techniques are decision tree and association auleldta mining. Results from both
techniques represent relationship between attishintéhe same way. It will useful for
implementation of maintenance plan and provideesparrt of maintenance work. In
the future, when data stored in the system enaeglujt from data mining will be has

more benefit information.

7.1 System Strengths

7.1.1 The system increase efficiency for work @GS’s administrator
team. The system can collect knowledge and expegiabout CSCS’s correct defect
as systematic, easy to find benefit data and wmeself learning or find knowledge to
correct CSCS’s defect faster.

7.1.2The system can help in managing, planning of backpare part of
equipments and budget for solving the problem oCES defect that happen with
CSCS system in substation.

7.1.3 User can be using web application onlinéntnanet every placiat
in PEA network.

7.1.4 Supporting policy of organization for makéearning organization
the system can be developing to knowledge managemérture.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Tech. of Info. Sys. Maratent) / 81

7.1.5 The system can be apply to other workgrdwap has work process

similar CSCS’s administrator team.

7.2 System Limitations

7.2.1 The system is sharing knowledge system, has/ no process to
investigate or confirm data that be recorded intesyss knowledge, or not. Every time
that found defect and CSCS’s administrator candoeect and record data in system is
knowledge.

7.2.2 The system does not connected with otheslweg system such as

system for reporting CSCS'’s defect from other sectif organization.
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CHAPTER V111
CONCLUSIONSAND RECOMMENDATIONS

8.1 Conclusions

This project, “Knowledge Sharing System for Congptiase Substation
Control System of Provincial Electricity AuthorityThailand”is the system
development following with the analysis results dne system design based on user
requirements and problem of old process which shbelp to increase efficiency for
work process of CSCS’s administrator team by cohligcknowledge and experience
about CSCS’s defect as systematic. User can fintkfliedata easily and find
knowledge to correct CSCS’s defect faster.

The result of this information system is for CSE€Sadministrator
workgroup of Provincial Electricity Authority. Thisystem was developed by PHP
and the database used in this information systelyBQL. This system is designed
to be used by many right to access the systemge thee authenticated users,
administrator user and anonymous user. The deétatwhich is used in the system is
the data of CSCS’s defect that was found in substadbf Provincial Electricity
Authority. This system has 5 sub-systems consisiiriggin, record data, search data,
summarize data, and manage data. Result fromykisra proved to be reduce times
to find benefit knowledge less than old system.alhat are stored in database can be
used for data mining to find hidden data that hseful for decision making.

8.2 Recommendations

Results of this study should be applied with fartdevelopment in the
following aspects:

8.2.1 Connect with other involves system such yatem for reporting
CSCS'’s defect from other section of organization.
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8.2.2 Knowledge sharing system should be developedknowledge
management system by adding other function.

8.2.3 The system should be verified by user psotesverify or confirm
that recorded data in system is really knowledgd s1$ user can give point to solution

that correct.
8.3.4 Results from data mining should be feedbddko the system for

using their benefit.
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