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The present wrik 1s & repert of cur epwriamis
wvith the applieation of different nethods of pplied eyberneties
in elestrical pover industry.

In chapter III we Dave developed the hously flew
simulation teshnique with the gybernetieal method of yesureive
least sguare instrument variable algoritim with onsline
parameter trasking adaptiveness. The effestivenses of the
developed teehnigue has been demonstrated vith the £iald data
observed at the different gauging stations of the hilly river
Tessta in North Bengal.

™he seeningly ecmplex algoritims and high perfersance
sompitational requirements have in the past limited the
applisaticn of estimation techniques to asvespase Sechmolegy
and missile guidance system wvhere there are high esst
performange tradsoffs. Recontly, LSI nicroproesssers have
had a dramatis impast in the ccatrol of data proeesssing area.
L3I and VIEI technology have advanced so rapidly that the current
high performance microprocessors have the compusational
eapabllities to implement estimation and eontrol algeritims.
In this part sufficient details of the reeursive least sguare
instrument variables algorithms are given vith asseciated
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Pareneter trasking adaptivemsss in the instrument variadles
iacluding real time experiments to alloy one to assess the
requirenents and sapadilities of microprosessor based
estimation algoritims for real time monitoring ef hourly
river flows and for o-line scntrolling of the hydranlis
struetures of the large sise run-of-the river hydvosleotris
plant. The abllity of the algorithm bhas not yet deens tested
on real world problem.

In ehapter 1V a mathematical deseription of ammual
alestrionl energy consumption in India has deen develeped with
population, gross national preduct, gross domestie saving and
gross donestic onpital formation as exogenous variables in the
form of a polymomial of cptimum complexity wvith the help of o
learning identifisation technique known as the multilayey grewp
nethed of data handling algerithm. The model is fourd ¢o
simnlete adequately the eoffects nf Iintersetions of different
techno-economie parameters on anntial eleetrieal snergy
eonsunp tion.

™he modelled data are found to be in close agresment
vith the observed ocnes. From the results af the {llustration
it is cbserved that multilayer growp method of data handling
Seshniqie is capable of aseriding strueture on precessed data
by providing missing information to systems wvith uneersainties
eperating in a complex dehavioural enviromment, Other
toshne-eeononie and soeio-econonic paremeters ¢, g national
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produativity index and indices showing the quality of 1ife
of the pacple ean be ineorporated in the develuped model.

In ehapter V the medel of anmal installed plant
cpacity of alestrical energy of Indieo has been edtained in
the form of polynomial of optimum complexity by ecmputer atded
selS-organisation of mathematieal models. Desired rate of
gvovih of annual installed plant capacity and sammal energy
consmp tion have heent assmed, On the basis of the growth
Fates the polymomial modele of cptimum complexity have been
obtained for annual installed plant eapacity and energy
sonsumption: A model for plant amual load faetor has alse
boeon obtained. The wodels ean be Used as handy teols for
pianners of power industry.

T™he polyncmial models presented in thigs work ave
foumi % aimulate adequatsly the variations in the observed
datas The nodels ere handy teels for planners of powver industry.
A slese lock inte the nodel for plant amnual load fastor will
bring  ecut many importent features eof Indian pover industry.
™his vulmum has been kept outside the purview uf oury
present retcarch interest.

| In shapter VI we have develeped State Batimation
Seehnique whieh provides e powverful tool to edtain o data dase
for en-line supervision and eontrol uf pover system. In this
work reeursive type least square teshnigue with pavaseter
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tragiing algoritim has been used to obtain the estimation
of the pover system state variables. Incorporation of the
pareneter tracking algorittm makes the states estimator
amenable to on-1ine cperation. Ihe estimates of the states
will help in selesting on-1ine eontingensy plan: M
1llustraticn i3 given to shov the application of methods
and the softwere developed.

e trasking state estinator develeped ablove Mas
doen $1lustrated using only one snapshot of measurements,
It ean handle the slowly varying charagteristies of fue powver
system and thus 1s eapadle of funetioning properly under
diseretetive on-line cperating eonditions.

ais part presented a nev type of state estimation
dlgpritie, Tis algeritim is suitadle feor oth estimating en
real time basis the static states and quasi~dynamis states
for on=1ine cperation. The algoritim has fast converging
sharegteristie ainge it doess not involve matrix inversion.
The spproximations used in this method vere shown not ta have
any negative impast on the disgriminatory ablility of the data
detestion and identification prooess, iinee the sequengs of
operations, during iterations for static states as well as
for reeursive sstimation of guasi-dynamie states for on-line
operation, 1is idetisal for hodh e(.) and £() systems,
the sedularisation of the algorithm and the use of strustured



Programming are possidble. lowvever, it 1s believed that
migh oeffort 1s still nesded for real 1ife aprlisation
of the developed algoritim.

In ehapter VII Ganss-deidel load flov with
eptimally ordered nodes by dynamie programming algeritim
of applied eyberneties has been deseribed. Algoritim has
besn $1lustrated on IKRE 14 Bus System. It has deen
observed that the computational efficiensy is lwproved
vith optimal ordering by dynamie programming algeritim,

he Gauss-Seidel load flov vith dynmmie
programming algoritins have isproved the computational
efficisngy of the load flew analysis. The convergense of
load fleov saleulation is quiek. SPECTRUN/ -3 micfoprocessor
of DCM data products was used for ealonlation. Begause of
the memery limitations higher order bus system eculd net
be tested. It is hoped that numder of iteraticns will be
drastically redueed if other fast converging loat flovw
nothods are used.

Iwvestigation, earried cut in this work,
has helped in developing nesessary softwaxps for eff line

plamning and on-line control of electrical power industyy,

It alse shoys that oybernetical methods are powerful toels
for analysis the different aspects of electrical power
systems.
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