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CHAPTIR I

1.0 INTRODUCZTEION

The preseut investigation is an aesount of ewr
aperinents vith the spplications of different eybernetieal
Wwols to the real world prohiems of elestrienl pover indusiry.
The investigation deals wvith the five Wweoad aspests of
eleetrical pover industey namely,

(1) On-1ine simulation of hourly river flews for Jumief
«the river hydroslectrie plant §

{11) Keetrical energy consupition medel with interasting
parameters by a leaming identification algeritihm §

(111) Medinm-tern and long-term predietion wedels of
annial installed espacity and consumption of cleetrienl energ)
hy eomputer-aided self-organisation of mathenatienl medels §
(3v) dtates estimation of elestrical pever systems W a
tracking algerithe ; and

(v) Oauss-seidel load flovw vith optimally ordered nodes
by dynanic programaing algorithu.

The practical iplementabdility of 4ifferent netheds
of applied eyberneties and pattemn recognition sueh a8
Fosuwrsive least square instruwment variable algorithm with
on-line adaptiveness in parameter variations, multilayer and



combinatorial group method of data handling algeritime of
sonpu ter-aided self~organized leaming identification teehnigme,
least square recursive states tracking algerithm and dynemie
programaing algorithn of op tinim nodes ordering teehnigue for
power networks have been demonstrated. Whereever Neeessayy
mdifieation and imprevemsnt of the existing snalytieal
technigues have been suggested for prastieal fmplementations.
e computational prosedures have been developed in well
organised progranas paskages in high level software.

The report contains eight chapters., Me contents and
the seope of the individual chapter are beiefly deserided
below ¢
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lld Qupter I
The chapter I deals vith the introdugtion and the

prebdlen of investigation., It sontains the sespe of the work
and the sourees of data.

LiLS  Gupter U

The chapter II deals extensively with the sarvey
of the existing literature and the etate eof-the-are,
It diseusses the effectivenses and the shortecmings of the
previous works. It exposes gradually the hammonious evoletion
of the seientifie thoughts pertaining to the present
inves tigation.
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T™he ehapter III deals vith the online simmlation
of the hourly river flows for run~of-the river hydre-clestrie
plant. It develops the ourly flov simslation Sestnique vith
the eydernstieal method of recursive least square instrument
variadle algorithe vith en-line paraneter tracking adep tiveness.
e effestivensss of the developed techniqus has deen
denonstrated with field data observed at the differeat gamuging
statins of the hilly river Teests in orth Bengal,

bdid Chapter 1Y

™he eshapter IV dwaleps a mathematiesl deseription
of anmal mergy conswption in India vith population, gress
aational produet, gross domestie saving ani gress demestie
epital formation as exogencus variables in the fora of @
polynomial of optimum complexity vith the help of a learning
identification teshnigue known as multilayer group methed of
data handling algorithn. The developed model is found to
simulate adeguately the effwets of interactions of different
teshnoeevnenic parsmeters oa annial elestrieal energy
sohswmp tion.

LS Qupter ¥

In shapter V a meodel of amual installed plant
ompasity of electricsl energy of Indis has been adtained in



Wie form of polyncaial of cptinum complexity by esapuser
«aided self-organisation of mathematieal models. Desired rates
of grovth of anmual installed plant espacity and anamal energy
conswp tion have been assumed. On the basis af the growih rates
s polynonial models of optinum eomplexity have Wwen odtained
for anmmal installed plant capacity and energy ecusump tion.

A model for plant annual load fastor has also been obtained in
the form of a pelynomial vith harsonie terms. The developed
models ean be used as handy tools for plamers of pever

indwe try.

dodo® Chapter W

I8 1is obsarved that the atate estimation teehnigue
provides a povesfl tool o obtain a data dase for on-lime
supervision and gontrol of power systems In this chapter
Pecursive type least square teshnigue wvith paremeter tragking
algrithn has been used to sbiain the estimation of the power
system state variables. Incorporation of the pavaneter trasking
algoritim nakes the state estimafor amenablo to on-line
tperaticn: The estimates of the states will dalp in seleeting

en-line contingeney plan. An illustretion is given to show
the pilieation of the method.



dede? Chepter WI

his ehapter deals with the Ganss-Seidel lead flov
ehnigue of slestrical pover networis with sptimally emdered
nodes ly dymsnis progressing algoritim of spplied eyberneties.
e alporitim bas been fllustrated vith IRER 14 Dus dystem.
1% bas heen observed that the emputational effieimey is
Sapreved vith optinal sxdering dy dynamie programming
al goritim.

Lls Chpter NI

areas of further yeseareh are suggested. At the end g 1ist of
refurensed WMiliography is enclosed.

LS deuress of Date

Sats pertaining o the Ivesta river systenm have boet
ohtained fyem Jalpaiguri Fiald Bivision of the Central Nater
Gommission, Govermment of India.

Data relating to the electrisal energy constaption
medels with interacting paraneters have betn obtained fyem the
Becnsnie Survey, 1981 - 82, Goverment of Imdia,

Rata pertaining to nedimm ters and long temm
predietion models of installed plant eapasity and elestrical
mergy eenswption have been obdtained from the Sixth Mve
Xoar Man, 1080 - 81, Govermment of India.



Data relating %o the state estimation of elestrieal
Pover system have deen obtained fyrem the 5 - Bus netwerk given
in Computer Netheds in Power System Analysis « GiW. Stages and
A B Kl Ablad, NoOrey Rill, 1068,

Data for illustration of dynamie pregramming ,
algerithm for optimm ordering of modes have been obtained
fyem IBEE 14 Ius system.



