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To provide an intellfcjihle introduction ' Power util~t~es management and I to the tlieory aap~ert ion a114 engineers involved in power systcni 
~nipternenla:~oii of artilicial nebral planning and operatron interested in 

i nctworks ANNs and other artificial intelligence / To plovide ii workitig knowiedgr: of techniques in critical applical~ons. 
art~flc~al neural r iet~orhs tnruuyh Consultants andlor software developers 

I involved In applications software lor 
/ . To present and evaluate sevc:ral proven power systems. 

1 applications oi artfic~a! neural networks 1 ' Unlverslty faculties arid advanced 
i to power systems e:igirieerin(; 1 students intorested in research ancl,or 

1 the development of ANN. 

DESCRIPTION 
The pclrposc of 1111s ccurse is io proviue an iiitrouuction of krtificfal Neural Network Icchn<~lOqy 
'-power systenis cngncers. Tlic culirse is composed of two main sections. The first scct~on 
deals with the ana.ysls of f4cu::rl :\ic:,:dor% archilectures, traininy algorithms and perforrnar~co 
evalu;tlion for scvcral l/pcs of nclr~orks that are su~tabie lor power system applicatioris. The 
sccorid scclion tl(:;~ls wflti si~ccific ;~pi~lic:rtions lo powcr system problems r1escrit)oO as 
delection, cI;?~s~licat~uri, cjenoralization, regression, and combinatorial optimization 
HANDS-ON 
This course will cliipr:~slze hands-on experfence. The enyirleers attendfng this course ,#~ll 
have a chance :o c!cvc,op ANN str~rctLlres and articulate training algorithms. Case stucJies will 
be developed and evalbated by the attendee. 

/--. 7,' , , Artificial Neural 
I 1  
' / 

' Networks in Electric 
Power Systems [ . . .  
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COURSE CONTENTS 
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In t roduc t ion  t o  NlGs 
H is to ry  o f  Neural  Ne tworks  

The Early Days 
Biological M o l ~ v a t ~ o n  
- Hobb, h l c C u l ~ ~ u l ~ l -  P r i i ~  
- Mach and La!cral Iniilbitton 
- Rosenblatt, Widrow, lvlinsky 

Paper 
Slnce 19d2 

Neural  Ne twork  Types  
* Layered Petct-pi ion 

Hopflcld Networics 
Kot-iorlen Ncts 
Otl icr 
- 61direc:lcln l~Ai.r~lor~cs 
- Alternaiiri:! Prcjcci lon /.lids 

The  Layered  Pcrccp t ron  
Roscrll)l;~ll 's Pcic:uptror~s 
Concepl  ( j f  T~:III.II::J 

* Mt.niorii:~l,uri vs. Lcdrnrriy 
(Archi tecta~cj  
Learniris A ~ ~ : o r i t ~ i r ~ i s  
- Stcepesi D ~ s c ~ n t  and Least 

SPEAKERS 
M o h a m e d  A. El -Sharkawl  (Course Drrector), University o f  Wash~ngton, USA 
Rober t  J. M a r k s  I I ,  Unlversl iy of Wash~ngton, USA 

Squares hlc!hc~us 
- Bock Error Pro:;,i:;a:i.iri 
- Conjir~,.~:e Cir<::i;ent Descent 
- Randorn Scarci? 
- Adapt1.u.c.  lea;:;;^ I:: 

- GC~ID;IC ;\i,i~i.:Iir~ia 
Prc l i l cn~s  \,fin t i le Layered 
Percepttor; 
Soi:::;~rr: C;r~~it i i i i , i r~ 

Hop f ie ld  1.11;s 
Conlb,r?,~:c , : . ~ I :  ~ L ; . ~ ~ . L I I  
- L2icr;z: ; t , i , i L s r , * , : :  
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- TI ie T r,: :il,,r,g S<~ les r r~an  
~ ' ~ u b ~ c l r i  _ r , .  .. . .  

Features Ex t rac t ions  
What is  Features Extract~ons'! 
Advantages of Features Extractrons 
Mean-Dlstance Feature Extractions 
Karhonen Loe'v Extract~on 
Comparative Study with and wrthou 
Features Extractions 

Neural  N e t w o r k  lmp lemer i ta t ion  
Emulators 
Analog Electronic 
Drgital 
Op t ron~c  

App l i ca t ions  t o  Selected Power  
Sys tem Prob lems - Class~fication 

- Dynamic Secur~ ly  Assessrl-ic.'nt 
- Slatic Security Assessment 
- Harmonic Prediction and 

Evalual~on 
- Alarm Process~ng 

* Rogresston 
- Electric Load Forecas t~ r~g  
- Translent Stability 

- Adaptive Control - Combinatorial Opt im~zat lon 
- Capacitor Placement 
- P o ~ v e r  Network Observab~ltty . 
- U n ~ t  Commitment 
Chailenges of Power System 
lrnplemer:lations 
- Scale Problem 
- Learnrng vs. Memor~za t~or i  
- Crjrivetyency 

Case  S tud ies  
Developnient of NN for Load 
Forecasting 
Development of N N  for S e c ~ i r ~ t y  
Asscssmenl 



Tornas E. Dy Liacco 
Dr. Dy Liacco. is a foremost internat~onal consultant 
in power system control centers and has been 
involved in design specifications and evaluations of 
over 30 SCADA I EMS projects in many countries 
around the world. Starting in the mid-sixties he 
pioneered the development of concepts lor system 
security. and in modern control center design. He 
has over 30 years expertise first as a utility engineer 
and manager, and later as a consultant to the El industry. He is a life fellow of WE,  and is active as 
a member of the IFAC Working group on Electnc 
Power Systems. 

Atif S. Debs 
Dr. Debs has been ~ro fessor  of Electrical 
Engineering, since 1972. at the Georgia Institute of 
Technology (GeorgiaTech), Atlanta, Georgia. USA. 

. . .. -. . . He played a key role in the establishment and 
development of GeorgiaTech's renowned graduate 
and undergraduate electric power program. His 
career started in 1969 with the consultil:g industry 
where he specialized in control theory applications 
to power systems - developing an early state 
estimator for the first control cenlerof a leading U.S. 
utility. He is currently involved in avariety of projects 
covering topics such as state estimation. OPF, and 
dynamicsecurity assessment. Dr. Debs is the author 
of a 1988 bookoncontrolcenterapplicationsenlitled. 
Modern Power Systems Control and Operation. 
He will soon complete a second book on modern 
system planning. 

Moharned E. El-Hawary 
Dr. El-Hawary is currently a Professor in the 
Department of Electrical Engineering at theTeclinical 
University of Nova Scotia. He has over 25 years of 
research and consulting experience in the area of 
Power System Optimization. He has written scores 
of articles and five books includina. Oaiimal 
~conomic  operation of ~ lec t r /c  ~ o w & ~ y ~ t e m s .  
oi;d E1ec:ric Power Systaiz %sign and4 no:yak. 

Mania Pavella 
Professor Mania Pavella. University of L~ege, Belgium, 
is heavily involved in control center applications. 
particularly in the visionary area of Non-conventional, 
Fast Stability Methods to power systems for on-line 
dynamic security assessment. These include Direct 
Stability and Artificial Intelligence mett~ods which are 
currently under investigation for their implementation in 
real powersystems. Her research efforts have extended 
heavilv to other securitv-related functions - stale 
estimation, bad data ideniification, voltage security and 
manvothers. Dr. PavellaisactiveinCIGRE, in particular 
within the task force dealing with the asseisment of 
practical fast transient stability methods. Mania Pavella 
is co-author of the book entitled Large Scale System 
Stability (Sprmger). 

Renato Lugtu 
Dr. Lugtu is currently the Director of hppl~cations 
Engineering at Empros Systems International. a major 
world-wide supplier of Energy Management Systems. 
Dr. Lugtu has also been Director of Research 8 
Development and Managei of Advanced Systems at 
Empros. Prior to joining Empros. Di:'Lugtu was a 
Principal Engineer and EMS Product Manager a1 Harris 
Controls. Dr. Luotu's areas of interest include Power 
System ~ ~ ~ l i c ~ i o n s ,  System Architecture. User -1 Interfaces, and Real-time Contiol Systems. 

Howard N. Wendland 
Mr. Wendland is currently the Dlrector of New Product 

3ustomerSat1sfactionlSewicesof Empros maifis 1 Uetlveryand [ , 7 7 ' , -----J 

~vstems International. Emoros Svstems International 
isa major supplier of SCADA, EMS and DMS software 
for electnc util~ties worldwide. Mr. Wendland was, most 
recently. Director of European Operations for Empros. 
Mr. Wendland's areas of interests are the Real-time 
Operating System. SCADA Software, Man-Mach~ne 
Interface, and Inter-Utility Communicat~ons. He is a 
member of the IEEE Power Engineering Society, 
CIGRE, and of twoworking groupsof the IECTechnical 
Committee 57 specializing in RTU and Inter-utility 
Commun~cat~ons. 

, Artificial Neural Networks 
Mohamed A. El-Sharkawi Robert J. Marks II 
Dr. El-Sharkawi is a pio~loer in the area of Dr. Marks is a foremost internationalauthor~ty 
applications of Artificial Neural Networks to on Artificial Neural Networks. He IS currently 
Power Systems. Since 1980, he has been a a P ~ o ~ ~ s s o ~  in the Departme t t  of Electrical 
Professor in the Deparlmenl of Electrical Engineering at the Universi:. JI Washington. 
Engineering at Ihe Universiiy of VJashinglon. Seattle. He was the Chs~r of IEEE Neural 
Dr. El-Sharkawi is the Chatrnlan of the IEEE NelworksComm~tteeandwastheco-founder 
Power Engineering Society task lorce on and first Chair of the IEEE Circuils 8 Systems 
"Applications of Neural Networks to Power Society Technical Commiltee on Neural 
Systems." He organized and chaired several Systems 8 Applications. Professor Marks 
spocial sessions and panel discussions on was elso elected the first President of the 
the subiect in various IEEE conferences. He IEEE Council on Neural Networks. He is a 

~ .~ 
was the organizer and general chairman of . Fellow of the Optical Society of America and 
the first conference on "Applications of NN to a Senior Member of IEEE. He is co-founder 
PowerSystems." held in ~eatttein J U I ~  1991. 
Dr. El-Sharkawi is an Associale Editor of the 
IEEE Transactions on Neural Networks. He 
is a member of the Administrative Committee 
of the IEEE Council on Neural Networks. tie 
is the chairman of the Video Tutorial 
committee of the lEEE Neural Networks 
Council. Professor El-Sharkawi has published 
numerous papers in the areas of neural 
networks appl~cations to power Systems, 
power system dynamics, power electronics 
and electric drives and high performance 
tracking and control. 

- Expert S 
lgnacio J. Perez-Arriaga 
Dr. Perez-Arriaga is Prolessor of Electrical 
Engineering and Director of the Instilulo de 
lnvestigacion Tecnologica ([IT) in the 
Urliversidad Ponlrficia Comillas. Spain. His 
areas of inlerest include reliability, control. 
optimization and applications of knowledge 
engineering in electric power systems. He is 
the author or co-author of more than 30 
internat~onat publications. Du~ing the past six 
vears, he has been nrincipal investigator in 
several research projects concerning expert 
systems for the diagnosis of incipient faults, 
and on-line security support of powar plants 
and systems. 

Luis M. F. Barruncho 
Mr. Barr~rncho, wit11 the Instiluto Supenor 
TBcnico (Technical University of Lisbon), 
received his MSc from IST (1986) and will 
conclude (Summer 1992) his Ph.D. in 
Electrical EngineenngandComputsrScience. 
Since 1982, he has been involved in joint 
projects with universitylindustry!research 
agencies. namely: "Di~ital Automation of 
Dlstribut~on Substations" as a researcher 
11 982186) and "Optimization Techniques and 
Expert Systenls In Electrlc Power Systems: 
Reactive Management, Voltage Monitoring 
and Controt"asmain rcstilrcher and tecr~nlcal 
manager (1 987W 1). He is now leader of the 
projecl "Advanced Architectures in EMS1 
DMS" for distrihi~ted prohlenr-solving 
~nvironriier~ts in transrniss~oc I and dislribution 
coritro~ centers. 

Monika Plau-Wagenbauer 
Ms. ?fall-Wageribauer rece~ved the M.S. 
degree in Cornpuler Scr~nce in 1968 lrom the 
Technical Univers~ty 01 Vienna. Slnce 1987, 
she has been working with Siemens Austria 
and is responsible, as a team leader, for the 
development end implementation of a real- 
time diagnostic experl system for power 
networkapp!ications. Mrs. Pfau-Wagenbauer , 
is a member of the CIGRE Working Group 
38-06. 

Harald Schwarzjirg 
Mr. S c l ~ ~ b r z l ~ ~ g  rect:iveCI tile tA.S d ~ g ~ e o  in 
Physics in 1974 IromtheTechntcal University 
of Vienna. Since 1975. he has been wo~  klng 
~11th S~emens Austria and is responslhle lor 
the development of expert systems for power 
networks. Mr. SchvdarZjirg has been 
responsiolc- ior the implementation of various 
iniernat~onal SCADAIEMS projects. 

and current President 01 Multidimensional 
Systems Corporation. Professor Marks is the 
Editor-in-Chief of the IEEE Transactions on 
Neural Networks. He is a former topical ed~tor 
for Optical Signal Processing and Image 

. . Science lor the Journal of the 0ptlcal.Society 
on America-A. He is also a former member of 
the Editorial Board for The International 
Journalof Neurocomputing. He has published 
over on6 hundred journal and proceeding 
papers in the areas of signal analysis. 
detection theory, signal recovery. optical 
computing, signal processing. and artificial 
neural processing. Dr. Marks has two U.S. 
oatents in the field of artificial neural networks. 

ystems. 
Juan J. Alba 
Mr. Alba, from the IIT research staff, has 
been working in knowledge engineering 
applications in industry for seven years. He is 
currently responsible for the knowledge 
engineering group at IiT. He has been the 
leadsr or a participant in projects including 
applications of knowlodge engineering in 
switching sequences planning in power 
systems, power syslems securily analysis. 
nuclear po;r;cr plan:s opcr&tion, oluctronic 
circuits troubleshooting, space systems 
design, office buildings risk management. 
etc. His areas of interest and activ~ty also 
include machine learning, neural networks. 
qualitative reasoning and computer 
communications and networking. 

Arnaud Hertz 
Dr. Henz (Member. IEEE) received a civ~; 
enyineer degree from the Ecole Nationalc. 
des Ponts et Chaussees (computer science 
option), and a Ph.D. degree In Artificial 
Intelligence from the University 01 Paris VI. i~ 
1975. He joined the RLlD division o: 
ELECTRICITE DE FRANCE as a research 
engineer in 1976. He has developec: 
operational-rosearchsoftware l t r  the plannin!; 
of electrical networks. Since 1987, he ha: 
directed a team of twelve engineers an(: 
researchers dealing with the applicalion o! 
Arlilicial Intelligence techniques and nev. 
algorithmic methods lo power systems. Hi! 
team is also involved in "sollware engineering 
for power systems. tie has published vanoui 
papers on the above subjects. Dr. Hertz is i: 
member of the AFCET scientillc associatior. 
and a member of the CIGRE Group 38-08 

MigueCAngel Sanz-Bobi 
Mr. Sanz-tiobi, from tha ll'r research stall 
has been working in knowledge engineerin! 
applications in power plants for six years. Hi 

.. . was the project leader in the development c.' 
SEQA (Water Chemistry Expert System; i 
among the first expert systems to ae full\ 
operational in a power plant. in 19e9. He i s  

also involved In the development of expen 
systems for incipient lailuredetectbn of powc 
transformers, machine tools and othc. 
subsystems in power plants. for operation r 
nuclear power plants, etc. His areas of pa+ 
aridcurrentactiility also include artificial neur? 
nekvorks applicat~ons, reliablllty of powt 
plants. dalabases and fiber optics. 


	1.tif
	2.tif
	3.tif

