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Abstract:

This paper presents an approach  remove the overloads on a transmission
network (E.T.N). This approach tries the algorithmic approaches the heuristic
techniques for building a knowledge based system. The expression of the ET.N.
consirains taken into account in this technique. The lechnique implemented on the
220 kV network of Northern Eaypt Power System.

The cbtained results show that the efficiency and validity of such approach
ean be implement in the context of real time advanced applieutions in an Energy
Management System,

Key-Word:
Cverloads alleviation. Knowledge base system 220 kV network of Northem
Egypt.

INTRODUCTION:

No one ean deny that the security of the power system is one of the important
objectives. so many researchers arc continually offered 1o study this problem. The
problem becomes moere difftcult in case of occur of an unexpecled event. such an
outage of transmission line or generator. Particularly. if an overload appear ona
transmission line, 2 corrective aclivn tnust be quickly taken.

{n 1he past. the eorreetive action was calculated using a lincar programming
solution and results in o shilt in gencration [1.2]. Such shifls are generally in the
confliet  with the carcfully considered economic dispatch of the generation. The
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researchers have gone along angther type of the correclive actions. that is a
modification of the network topology through either line swatching or busbar splitting.
These actions do not affect neither the loads nor the cost of operation.

Reference [3] proposed an algorithm [or automatic selection and ranking the
possible lines 1o be switched to relieve line overload. The approach used the linear
sensitivity factors. which are calcujated from relevamt elememis ot the spars bus
impedance matnx.

Reference [4.3] proposed a method to (ind ihe line 10 he swilched using the «
matrix representation. if a line between buses P, J 1s overfoad in the base case, then (o
check the effect of switching the line between buses R. S the guantily:

(ZFR'ZU&) ' (Z l’ﬁ'zuk)
is computed. if it 15 positive, then the overjoad will be reduced by switching the line
R-S where Zpg-Zon are the Z matrix elements of the base case while Z pg-Z (g are the
matrix elements after switching the line R-5.

Referenee [6-9] proposed an approach (o tind the corrective topology using
the coneept of eurrcnt injection between the line to he switched, such current injection
is distributed among the other lines of the network. The distribution of this current
injection depends on the matrix of node =ranch distribution factors. derived from the
Z matrix of the base case and the branch currents in the overload case.

Reference [10] offered a fast algorithm to alleviaie transmission lines
overloads by changing Lhe network topology. The algorithm used the concept of line
outage distribution foctors, derived from the network admittance to solve the problem
by either line switching or busbar splitting.

Nowadays. another way is used to {ind the corrective network topology. that is
the “knowledge based system™ The AMPERE sysiem [11.12], which was started a1
the end of 1987 and was presented at Stockholm in 1988, is an example for this work.
AMPERE svstemn is designed on the hasis of heuristic teehniques and uses mulliple
search strategies and control strategies wo {ind network reconfigurations for removing
one or several overloads on the ransmission lines.

The goal of this paper is to use the algorithm proposed in [10] which uses the
advantages of the heuristic techniques stated in [11]to [ind an approach which can
achieve the hest results in the field of removing overloads.

Probiem Formulation:

Although digerithms are able w provide and answer the question of how to
modify the network wpology to remave the overloads. they are generally linited in
seleeting ihe hest corrective action.

Recently. the researchers tend (o use the heuristic knowledge obtained from
the dispatcher’s experience in this zspect. The problem will be solved with the best
resulls. it the algorihins are coupic w the heuristic lechniques to henefit from the
advantages of baih

Methodology .

The research described in this paper deals only with the MW overloading of
gansmission {ines. The process ol relieving such overfoads begins with deveioping 2
ool to 1educe e poscr ow on onoverioaded ling by a switching acuon. The ine
etfigie e rnedined Saers U a0 el o express the flow maditication on line L
Tre e e outoreolineg Koo fulloe
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Where
P ; flow on line L after the oulage of line K.
P, : Initial flow on line L.
DA(L.K) : line outage distribution factor.
Py : Initial flow on line K.

The line outage distribution factors are computed [10] from the network
topology after inverting the admirtance matrix as follows:-

xk(x\n‘ xn X\m X m)
DF _K = _;...__..._._..I___.._J_._ 2
Where TR Ry ot Xoum X)) @)

D«(L.K): Line outage distribution factors giving the change in tlow on line L
when line K is outaged.

Xy : The individual line reactances for lines K, L respectively.
n,m  Sending and receiving buses for line K.
Lj : Sending and receiving buoses for line L.

Procedure:

The above-developed methodology is implemented as depicted in the bloek
diagram (Fig. 1) as follows:

- The newwork topology and system state (generation and loads ar different buses)
are read by the program.

- Build the network admittance marrix and invert it to obtain the Z matrix.

- Compate line outage distribution factors by equation (2) and store them for further
analysis. :

- Compurte base case load flow and check whether there is any overloads in the base
case or not. [ overloads do exist, take necessary action to relieve such overloads.
otherwise siart to implement the outage list to eheck their effeet and necessary
currective action to be taken.

- The corrective action adnpted in the current work are divided into:

Line Switching Action:
If the flow on line L excceds the max limit P_™
P P (3)
Then, the elements on the row of such linc in the line outage distribation matrix are
the candidates to be scrcened onc ar a time as shown in [10] undl the overload is
removed, Then using cquation (1), the new flow on line L is computed. This flow is
eomputed with the maximuem limit using equation (3).

ff the tflow s within Lmit. the eifect of the removal of'the K* line on the
loading of the remaining line is checked. If no overloads are detected on the
remaining lines. then the removal of the K* line would be the corrective action
necessary in this case,

[f' none of the candidates screened led w the removal of the overloads without
causing new overloads. then the candidate cireuits that led o the reduction of the
overloads Lo the permissible levels shall be considered using the following criteria:

B =[P 1-P h
B, =| P\ [P, (5)
Where:
B.: The vaiue of the old overload on line L way removed by switching line K.
B.: The value of the new overload on line V was removed by switching line K.
P.: Flow on line V afler the outage of line K.
Then. the candidate ciremis which make By > B, are rejected
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Line Switching Action:

The switching algorithm is casily extended 1o the case where a breaker
operation splits a bus. To do this. each breaker which is to be a candidate for
corrective switching is represenled as a zerc impedance circuit made up of two
circuits in series having equal but opposite reactances. The resuiting network has onc
additional node and (wo additional circuits for each breaker. The previously described
algorithm will treat the (wo circuits forming the zero impedance link in the same way
as other circuits in the nerwork. Therefore, select either circuits representing the
breakcr ilself as a corrective switching action. A special nole necds to be made
concerning the use of a series combination [10]. The building of the reactance matrix
of the network may feces troubles in the factorization routines unless one guarantees

that no pivot occurs on this bus until after one fillin teon has been made at the
diagonal term.

Overview of the Search Proeess:

Fig. {2) gives the contingency list, the resulting overload line list, and the
comresponding corrective action list, this figure is formed as follows:

- The nerwork lines arc oulaged one ata time, if overloads are detected, then the
algorithm in [10] will (ind a list of corrective actions. [fa candidate is chosen to
remove the overloads. this candidatc is passed inlo several rules:

a, Satisfaction of all gencral specific constraints.

b. Comparison between forecasted Lransit patlerns in a given reconfiguration and
the patterns required by the network.

e. Cheek of network convexity.

d. Satistaction of all or some of the following rules gained from the operator’s
axperience.

A recontiguration has a stronger effect locally than on distant point of the
newwork.
- The direction of power low around a particular line can be used (0 select parts of
the network interesting to alleviate the overload on that time.,

- The load on aline can be allevialed by the reduction of the impedanee ot the rest
of the network.

1-J

. Repeat this procedure over all the lines of the network and write down the results in
a figure such as Fig. (2).

. Onee Fig. (2) is formed. then the information in this figure gives the solutions
directly for furure use by the syswem operators.

Test Results:

An application on the 220 kV network of the Northern Ezypt Power System is
carried out. The tested systein consists of 42 buses and 34 lines, Fig. (3) shows a
single line diagram of the wsied svswem. The system data are shown in Tahle (13 and
the base case data are shown in Table (2).

In this application, as an example:
- Due to the outage ol'line =3, line No. 10 is overloaded and the corrective action
produced in splitting at bus 12.
- Also. If the line No. 177 is outaged. lines 18. 22 will be overloaded and then for
relieving the overloads. the line No. 37 1must be upened.
The complete results are shown in Table (3).

Lad

Conclusions:
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Table { ] 1: Tesl system data
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An approach is presenied to build a knowledge-based system for network
reconfiguration (to alleviate line overloads). A preliminary work is carried out to
build necessary corrcctive actions for different line outages accompanied by different
overloads according to the tables, which are obtained.

The proposed approach using the algorithms coupled with the heuristic
knowledge, which is obtained from the operalor’s experience. builds a knowledge-
based system and gives a rapid solution in a short lime. For aspecified loading
condition then must be added.

The results confimmed that the proposed approach is confident and valid to be
used in the energy control centers, along with Artificial [ntelligent Techniques.
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GloveSignature: A Virtual-Reality Based System for Dynamic
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Abstract

A survey of the principal schemas in the literarure suggested that a new way of addressing the problem
ol signalure recognilion be formulated in order o find a satisfactory solution for eliminaring randem
forgeries. A fundamental problem in the lield of off-line signature recognilion is the fack of a pertinent
shape representation or shape factor. This paper inroduces a novel idea for a dynamic signamre recognition
syslem. An inital atremprt is presented lo demonstrate the dala glove as an cffective high-bandwidth data
eneey device for signature recognition. GloveSignature is a virteal reality based environment to support the
signing process. The proposed approach rerains the power to discriminate against forgeries. This paper
exiends the use of instrumented daia gloves - gloves equipped with sensors for detecting finger bend, hand
positton and orientation for recognizing hand signatures. Several researchers have already explored the use
of gloves in olher application areas bur using the gloves for the recognition of hand signatures is never
reported. An attempl is made in this research o explore the feasibility of using the 5 Glove in on-line
signature recognition. Two hundred signatures were collected from twenty subjects, and fearures were
extracted. We demonstrate the effectiveness of a hvbrd technique which is based on both the most
discriminating eigenfearures and self-organizing maps (SOFMs) for signature recognition.

Index Terms — Virual reality, on-line signature recognition, principal component analysis, eigen
signatures, feature selecrion, self-organizing maps, signature recognition, data gloves.

1, Introduction

Having a reliable method to prevemt unauthorized transaction or disclosure is essential in the use of
computers for business transactions or for access ot proprietary data. The problems wilh current systems
such as keyboards or special mput terminals such as remembering the various passwards, or Personal
Identificarion Numbers (PINs), keeping them secret and keying them inaccurately render them unreliable.
On-line signarure verificarion with data gloves snlves mnst of these problems and makes the forging
impossible.

In this paper, we oulline 4 new approach for signature recognition that 1s secure o skilled forgery (sce
section 4).  Hand gloves provide data on both the dynamics ol the pen motion during the signature and the
individual’s hand shape. Signaiure verificalion using the dynamic signature dara results in much simpler
and [aster approach than the most widely used image anatysis approaches. Significant in this regard is that
skilled forgers cannol reproduce 1he inovement dynamics that occur with an authentic signamre. Anolher
paine is that hand size is considered while using the dam glove.
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