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ABSTRACT

>

This predect prasents the analytival fechalgue of solving complex distibution
retiability evaluation of electris power systom nsing MIMNMA DISTRICT a5 a vase
study. B in concorned with the system indices used ke load point fathurs rate, avoray
restoration time and annusl prevatlabitity which arg mportand o individeal

sustomerspoint of view, though they do not provide overall appreciation of the system

periormance,

A result of anabysis from the system performancs which shovws the validity of

analyviical techrigue iy relinbility anabysia,
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CHAPTER ONE

PNTRODUCTION

Elecirioat power sysio

npering sysiem that has o

sonsch g0 b with o

oy and peopde’s Hivelthood, In neodern sinely, with

I’

figh fovel of technnlogy. power supply i cxpec tedd b0

gvsiinbde continonoashy, Thiz is

4
3.
4

due 1o the fact that there is nrense in the asswoption of primary epurgy. O the rdber

o the odh vis of energy on acoout of

Ahutions For use beah inc by

oy oatpd el

<

aprantibivs

The prowsss by which elecirival powr i conveyed from gonzrath

v

- shation 10

3 Lo distinet parts: Transmission

the consimes’s premises nury b gencral b ehpeident ¢

and Dhiarihution, OF crurse, there are various source of power gene pAtion van

Hydsosie

sirie, Gofar, Nuclesr powar station el

Tranamiscion i necessary afier ponerated cloctriclty has pass sead throeph some

b2

et for Bigh voltage ranunissim,

Dsiribution, which i the last pr o the consumer’s premises, iakes the

sape i the overall ny gating cost 188 ibution systens can be 4 fyydert ko

hiors,

seetion: Preders, Dostribagors and

Fopders are vonductors which conneet 2 o ter the distributors vig

sgipibution 47 aoslopmer which serves ceriain aHocated arrears, From the seb-

disteihators, various tapping are made using service RIS,

There exist some sophistioated pryection devices prov ihend for eanh wwl every

v

sechion of gonration, Wangmissim and distsibution of slectric power 1o aveid of 5Ee

¥

fanlt pooureence. high voltsge Joas, gystem volapss and even prowecting over the stlic

ae )

espripment invoived g Transformer, Theas protection deviees also help in speading up




the repaty tis and in sobeduling mabstenmnce, Inomsny cases aliomative supply praths
are avaitable, on thad consumers i not experionee any futerrupbion in supply of any
fonm.

b atrict sense, the word reliabiiily means the ability of'a systens w perfomm o
vequired of desired function under stited conditions for a given period. The available
prodection systors and e nepsork configuration, Inconjunciion with statistical date on

s b nsed o estioate the overal] reliabiifty of

the Bhelbood Tl covarrense, can
suppdy 1 By Consumer.

ocial aspect of fife, the neod

1.1 SYSTEM RELIABILITY

Power aysiom woukd always experiznor 2 sot of operational constraints. Some

comstraings are divectly volved with the supply such as bus bar voltage and ogquenty

"

v Others which are in disect but equally important in oporating seese fnchuding

b

e,ﬁ; 521

pouipment ratings, systen stability it and faslts fevels 1t shrmid be cleay in oy

“

vinds that the torm Reliahiling hes s wids range of meaning and can not be associnied

N

i singhe spocific dediniioms, bt in general, systom reliabiliny fumtivg i 8 ghven

i s mmaning syatem peliabifiny of poover btk storhastic and deterministic

criteria divided ndo o




STEM ADEQUACY AND SECURITY

criities within a

Systens adequacy rolates to the orisiente of sutfioinn

Y the conamner fomt dessand or systom ope ratinnat comstraints, These

wysters 10 saly
inchide froititios 1o penerate safficlont maergy in conjanction w sth franamission and
Gistribution faciiities seauived 1o iransport ey from gonsrating plant o consumer
giiels.

Systess securiy relates 1o the ahility < of the system to respond Lo disturbancy

arigeg within thad systom,

e
o
e

P
vy

ted with rospense of the syston o wha

¥ 1w albso therafore, aem

perturbagion i 18 54

0.1 TYPES OF SYSTEM RELIABILITY

through refiabdtiy system on generation, fransinission and

REAS
'

distribation, fot us have 2 quick look at types of systest Habilit
SIPERATIONAL RELIABRATY
Thic rexnles from the pheereation and analy is of the behaviors of bwo of oo

identival systoms operating aider the sane comsditions,

FREDICTED RELIABILITY

i s g sy of the frture rolisbility w

eediabdlity of B7s component intn considorsiion,

EXTRAPDLATEDR RELIABILITY

led




This vesulis from an oxtension by a defined interpolation of the operationsl

volighitity of the different dursiions o siress on asditions.

1,12 QUALITY AND RELIABILITY

The term Cuality’ s defised by isternational stemburd organication as job)

vy

eatares and sharacioristies of a produst or services that being on s ability fo sutisty iy
nowds,

Oabity of & prosduct or services b be precise, i characiervized not only by #'s
conformity to the specificativn but also by iU's abitily to muet these specifications over

s entive Histhme, Meanwhile one of the basic charecteristics of a product or servives

that contribnite to 17 quality i e refinbitity, This reliabilily however heoomes an
i ;

Y
7

sutennion of quality over a longiime,

1.1.3 DEPENDABILITY
Dependabifity cms be defined as the suiense of B Hure, i therpfore spcompasses

the kaowledge of theas ulores, the wsumend, thebr prediction measuremnt ang i

zoprol.
Drependabifity, 1o be precias, is the aldlity of g systent to perfor one o several
reguired funotions under a givin copsditivm, 11 i3 charscterized by the following convept,
RELIABILIYY

This pan he defined o the reobabilily of 2 compoend oF sysiom will porforn s

jory without fathey for & given Lime whon Dpsr v iy speeified

anvipmunent,




Eathure rate is the soverse of reliabilily and is expressed a5

¥ - PRy

AVAILABRITY

Thie garans abiiily of &

SR

systens to be in the atate of perfermance In required

fuswtion oador given condition ut g ghves Batant of Bime

.3

$ingvatiabily

Y

AL

s the roverse of availabidity, it is expressed o

MAINTAIMNABILITY

¥,

1o probability that o system wil perfoam 1o sped iis

- osiivas

v o piven poriod when malienmnoe o stion i performed in sconrdimee with
prescribed privedure and (S0

Wi - snaiaiainabiliy

v de s revy

F S ST RSeG B9l

z,iggg :::% - ?&’;;"._‘?

DA ainlenancy COme

iy tree forms, Prediclive, Corpective amd Proventive msinfosanig
>

1.4 NEED FOR RELIABILITY

-

Phe seonomin, sncial and political slimale in which the clectric prwer supply
sydustry now operates has changed consid orahily during the fast fow decades. b the

periods between 1968 and the end of 19705, plapung

v for the con

ryotion of gong rating
plant was i wintive

pncomphoated, lead tmes wors redativoly smali and vost was

relatively stable. This siadion changed in tho migd- 19805 Intiation w

s

fhuge inoreas

iy ot prices created g raphd noroase I OTETEY sariffs amd fu

byctuation growth pationss,

Their cornbined effbols ¥y

dd ponmsiderable ancoratnty fo predicting fulare

sy, 3\(% that the commun

w1 spetor is growing fast in Migeria, what s fo




auards the effective commumioation af 2 considerate or evonomival alriims Jartil o the
wier 15 2 newd B have in place 2 bighly reliable slectrie power sysiemm. The same

5 fike

attention in the poawer clectrie refiabitiny effeet should also be glven fo other

Ranking, dustries, Bobood as well 35 conunercial enterprises booause power outage 19

on differend angle to all these

lean reltable or fow goaiily power s
septors mentionsd shove.

With the rapidly growing comergense of various servioss from

coommunication to mannfisturing, the bl question ix what they really need i ihe
way of back-up reserve thne Lo mainiain the lugh reliability that i erpecied in the
et systons in this country afley various Badings.

ndorereer. Farah saheed, an indastry anabyst ot frost and Sulblbvan Basad in 1LS.A

it A drack up power systonm i3 @ must, 28 more and mwe husinesses arg benmning

sissinn oritical in soday s wired windd, | ihink the pover orises fhat £ Cabifoania {

v

~y

experienced during yeur 2000 nad 2007 mads B o that « commpanies cunnet depend on

y comsistont and power,

H povwer orises, ) vonsuer ond can be exp

their technolopios with experss in power protection analyst, therowhat gy wes thank wilt

be happening in g thind world country like NMigoria with newly Homnasd mob

telecommmination (.80 nperators whinh By every switching contye instatied ot the

povd
e
s

expense of espansion {thelr notwork, go along with st feast two got perating plands

5

commeoied in hot redundaney foom, Tor continuous power supply o she switching station

Ix

¢t the sarget of svery effective sl reliable communivation sy e in

by opgder B

Pigoria,




Power protestion ond analyst expert s L1154 reafized the signifioance of

rediabibity to the soonomy., put up and present papers based on these nrtority 10pins 8t

Feroncs varhior

Power ootage: canses and prevention
Heliahility analysis of an AL vollage
L

Pyistributzd posesr ambitectare in the context o+ cost effootive data centar

The only way s which a s vompeting sd diverse wnosrl sty oo be

Hrative

fon fe by the o ot ¢

woighted ngether in on objeotive and consisient s

celiabitity ovaluation teohnigues. The resaslh ooy ther be reluted 1 the econone asps
of Sysiom planning and operation, it apact of whic oh s playing an nereasing o i

present wnd faluye power sysiom | developnwmid,

5

1.7 AIM AND OBIECT VE OF THE PROJECT
Cine the task of electrioily supplying 8 0 ceach the comstmer end {polnt oad)

S the wars, with igh quadity and o8 pormioal ag possibla, The projet aHTES

s 7 sofware programmed 10 anadyze oritiondly maing soma distrihution
sediabitity mabices, e availahle profrotion sysiem and the setwork configurmtion in

ian with statisticn data ot the ke hooit of fanlt ccourrenee with be uned

Lt the overall reliabilily of supply 10 any CODRIRET This wifl give ss expented

B2

S ench crnsumer per annum and would be wseful to engineers w

amber of hows

signing rew o uproving the s exnisking ones.

1.3 LIMITATION

In elocirio pr systesm whi chooons C{jeneraiion, Transmission and

Pyatribution, rebability analysis cae be curried sa on the threo functionst zones. This




projest B howaver Banited to only disiriiion lovel Al data siged i thie
extracted from MEPA (PHUON) MIMNA THST RICT except assumptions mish on the
msmber of customers on G forder and distans o covesed for easy analysis,

Kiereover, this analysis s sarried out on the basis that slociricity is supphied

age side of each wy

correnponsding distributinn tradormer &ng congidersd and also every fhelt that ogour ol

v
s

these portions are considered, dherefore any fault ocourrence 3 fateral Hoe oy
customer end that leads to forced outage e of the aystem o fauk of any ind A

a2

nepieoted, Al distribotbsr chabiiity indives calouiatod are anraaily bosed md the
L 2 £33 1

compuner programmed designe A cnn he weed 10 dememing alf reliability indices ol feedey

one at & fues.




CHAPTER TWO
HISTORICAL BACKS ROUND

Rediahility consideration pow socuples an imporiant place i the entiee

engingaring of cOmp stes aystonys and olao

included mechanical, chemticnt mut elootrio TR TIED

Druring the last de comsten # has beoome self evidand shd fos aninbnize the

probability of faitures, human factor must be faken intn aconant, Human riny 15 also

n
$on

figed prominently i earitime, aerospuce and clectrioal power industrios. Human

iy anabysis (HIRAS practifionors omp stoy gystepts ong iy and bohavioral

<r

soiences medi md teckmigues i ap offort (o guantify the husan coniribution (o sk,

{proan reliability svalyss £ A b its oot i the study of husran

prey finane e; bagic magarch crmgied in exprrimental pryehodopy an < the behavioral

avience has suppiied the by silding blocks upon wh il contemporary anall

guantifivation frehuiques are bl

coh dain from thes ba 1530

hniques have gathe

evvide mechantun of exting! ing failore probabitities. Thyoughout

carby 198 e, gualification 180 peicues profiferated ey views ol jiteraturs vielkds

approzinately HE A cheiguos

enee beiwsen performance retinhitity analysis {TRA} gyt

e mwajor dit

“dnin existy for

an reliability ansh stg (HRAY in the fact that a0 comp oo 20U

nnan filare tost, Morg e thy, oiforts have boon made 1o collset and sore

73Y
fudg

probabitistic dala for HA i dats base such 83 I fonr repuiplony crmmniasion (MRS
spongisred .
Tertuigue for Human Barot Peediction {THERPY hand bk (S awain and

b3

Crabihany, 1983 apd the Nucloar Computerized iy for Assossing Bracioy Reliahility

<




AR {Gerbman O s ab, PO, As these duiabase develop, they will hogoms muajor

corens of databamns Lo ining fatlure rale information for Tsecizion Buase BroTs

(DB, Carvent 1y, the risk impati © £ g is neither eell ident e o epealifiod

PR

Ahonys exist i the apys dreation of e cnfusion matriy approas iy soed i ihn
piz A and i the maiex apwprssscht erupiryed by ke diald b the PRA fom Thoe Mile
petandd {TRAT anit 1) Ty confuaion mutiy approach dentifies the potential o

cenlasion on the part of the pperaior beosuie < of the

By sarsdifiontion 4 S ddate based on 0 crution daa, such oy the MRC 5 mn»n"e«z

r

ATai and muclear Pows r He

sen Report bty Data Syston

g ias) or the LS departimet g of enprgy (RO} wnos st nocurente reporiing SysE
{UHORY, could provide ab excoiiont aource of homan fatfore rafe data form nuohar powss
phap.

insitacdy, the Feders § A vintion dala bast o RO saisnes for use in PHA

TS OF senenrch sippasiators hove

chmabitor stuties conds eted b oithr ralning shmt

Simitar potontis} prorv it fathurs rate cRimBie.

Ouse of the roatly & fiowls problems fa edd by thnse rEEpeY ssible for planning

slootrin supply Fysiom 1q that of deciding how far they ate pastifs

ivesumst of thelr prope shies b BRprove servicE coliabitiny, Whils this problent ts 5ot al

a1 pow i the (ryhasdry, 3 has B

espyedess tabar 08 greathy woreaved § shotfnanco iy e
past fow years.

ty poneral, thors 3¢ theee byt aspeats of ths rediabibily uastion. Thy first 1510

fnose thoroughty the prosant £ gushity of one 9 evice st just whio 38 e by

it

proxent oriags GG NOW much. With such ba

coround of systenm g P ATOE i i not

R

&

it 1 determing where in general e greatel hard He, The sea cned mspact 1§

;

rewiodne of the metnol s ab bl 1o SnpEove seryice Wy nany singathons, wiinh arise o8




well us the cont of thuse 1O sphily hmporiant that these methods of improved

relipbility e studied outin a dyaree and thelr offectivenuss 1 oot clearty defined.
The i and rost importet i the pxeroise pudgment 8510 where il when, all

shings considered, exponditures should be rade B increased retiabiity & wi how {ar to

s with them, b theory. Ve criterion io it of cusHADETE LOPH i and what increased

o he baowiling to pay B more sedipdnibity

W LY MAM, ©

fais prize winning paper of pOwWer sy sion planuing siptedd thatt
tyroe of the most vitel preedilenms mound winich the whole fabric of fulure p fnpring
ween are forconsting, the s slation helween foad mul C2PAS gty amd fixed capial

H

reptacements. il

i ndue siatod thot, & mator problent is desipn of prowor sysom arises T 4
combingiion of the desye to copler repaonably continumg SU wice and the inherent
it of the cqnipment. A cather rge propostion of s fined napital s 50 BUOH el

,L.,.,

i o the relotion bobstan rond and capauity i the starting point @

an oot

< v clasacs of probloms, “The first 1s cmosrned

rivvg, randon

¥

with the chance “eoinek dere” of wnrelpted svands, 500 3y g5 pveriap

indupemdent DRIBES aoamber of ili)“i,‘ff}‘{;::i?i’:ﬁ. The seoond ";)awx?{tza consers wideswy add

which may double an cniive pERCISHON OF V0D thuz

vy

entive wystm. b s QmETEERGY. she mere muitiphicily of ponaerating @i Wi aven

soperstions may be fitle o ae avail fous of tand,

¥
koS

oo that for the Tt olass probloms, pehabifity theory has HS st

Grith oiad

s

pseful appiication and shat data for cnleobiion for th ont

dorprnine, Both sl introdue od i oriterin for appe arsing the rebability

i yioan siudied e probable el wak bdwse

hits ;“\{,g W

e
ey




i vy Tt guestion about po sviding for braking ot one wnit {hiler-tarbine

ve ts paually mstalied

prnerator fennse this ks known B 00 epsibe obien. Frrther res

St this moay QUOIE evory 1w §0

for o double outage booms

three vears. Plowover, vary Hithe syraiey Bs spent in antinipation of crmdsination of

brend devwn thal may poour ont Hhe Bverge of say, anve every bty oF thirty yoars.

;is. 2(3/8% g.“.(;’.

Gpyith, on the vther and. saedied the visk of b

probicm of how syl spare capaCily b P ovide resoive Hself futo two distiuct parts:

The first, how reliable shal serviee?, what expeciation of load outage Y A YO

egdd apon, the

shalt b degmed satisfactory?, Gpcondty, onos this standard has pox

site o the caslomer med v exint 4

aystem sho suldd he englngored 1o meet #, From the

¥

3 of chan, vack ok of dich reay ab Moy Fails, 1

sagrsy of

sorios of apparsius, &

Hirdes masst be egoal 10 the DUIRED © expectation setup

swiape cxpectations of pah of thess

for the v

a ihough Ly and Sprith tirected considorable apteptivn in e paper to the

3 of duta and lindtation of &‘“i:}gﬁ{i{iﬁ.im} fasalities

prnerating Capaity prissen

siricied the munerivel applicstion of reliabiiity procodure to the study o

considering the variabiliny of foad

geporaiing SyHem adeoninoy. A penoraiing BOOUSE

x o

£y

and the variabilily of oper ational vopaciy depmading, on 1he s iTHEnRNCE FOGUIEIBODLs

it on schednle outage. I apprars that probabibty mel thods wers Grst appiied to the

sty of spare g prativg capacity snd thal foyman and Susith rmeived the oredit for the

Fiest propasal to uilize such method. (6]

Eroun his shudins of relatinnship Legwrpen pveriapping CAPAC Hy rutages, Smith
coneladed that # iz not ot fomat shoulid be well regopnized € iiher mubivedy ord hough

Gy HICTEENES W ith

ctaal experiznee, thad & the mnther of gonerating wnis as

copinge of spare

ey the p

growii in toad, or due 10 irter-conot with other 8Y




fiee of service redinbifity, These are root Coniep i

papasity oan bo iereased without saonfice
A

indices for generating systems: infer vai bebwe

sained in bwo widely used plannd

ewbages (which neceasitate o curtaitment of fomd ) and Joss of foad wohability (that is the
attention is focused

_,/ BN

probabilin ; that generaiing 2ap: acity will b deficiont. fry both o

apon cvents 1 edsich there is insufficient capaeity available tomeet

spating systont, The gencn

crvprinpping outage o s potion of the wpits i gon

Cingbe synad of b ot

$aey the smng b

foads .'i':.‘-&‘i"i"i 05 Do conid

srmbier of bases (et areay. {7
The hgdioes can refloct inter area tie five capanity, roliabilily ane d avatlabibity but

gnize futra-ares Hnes.

hecass of the singhe- bos assumption cannol properly 1o
o indises are avalinble, The methods socount for

RV

practics) methods for developiog the
setiedute mainsenance and overbaul 1 iresmet, anmal disribution sty prak
domiands, seasona equipmen beadiag and overioading trpiations, overiapping fored
forreasts from reatized domsnd,

putage svends apd sisks s of deviation in demar «%
The hwo meethods treat indepundent gon eration-ouiage events, Bmihs Tlypr one
problesms and do nat froat “eddesprom and urgees Betatdo catastrophic evens, Vthe ype
s 13 3s peident thet Smith was comserned with the prddems involving

o problvna”
and major substations noay toad copters. in modern il theas
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4 et of risk of generating capanity deficizncy.

The application of probability moethods to distribaion syatem desipn exionds
aver & period newrly as fong as thy spplication 1o generation,

Refinbility evaloation of goverstion and branamission system omne undey
wvestigation w Burope and Morth Amerdoa in 196073 The tenm “compwsitn sysiem
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redinhility ovalugion. i
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There are two mai rwhinbifiny ovahation approach | the analvtical approach and
the Mone Uarlo shmudation approach (GUS,

The basie pringiple of MUS 5 that nitlates the oporation of & ©estom over

poriod of e, 1t bnvodves the goneration of s arificial history of the model of the

2

systn st the observation of witens, This appeoach requires o lavge anwnt of

* ¥

sombputivg Hroe and storage in ovder to dovelop o good system moded and therefore, 8
shoudd not be used exdeonsively i alicrnative mothods are available,

The dimuintion techoigue hosvover 15 erry 10 apply and oan by saed o sodvw not
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approsch utilizing the svailable or momont dats will be emploved in these analyses on
distribetion network concerned.
3.4 PMEPAPHON BUNNA DISTRICT, MINNA

This diairict s the distribotion contre S NEPA (PHONY, Mima, which

st folbwing departmenta:

&,

P Opergtion and maintoranes deparinent { 00

>

Lo

« Plamsing and constraction deparimens  PEU

2 Protection, Contrsd and Mewring departinent { PCEM)Y

THE OPERATION AND ?ﬁzﬁ%%?%*f‘%{’i DEPARTMENT (O&MY
The department 13 in charge of all operation 1o the distribotion petwork, which

includes monitring of petwork froqueny | dadly faull ropeet, sdaily power supply

fmoutly sy to consumer and hoeping of al
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Saucton paramster nclades information on the protection of new sies
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1.3 SYSTEM AMALYSIS FOR POWER PISTRIBUTION
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A5 rpentioned eartior, NEPA (PP MM A THETRICT wins waed 43 o 0850
stady in which ii;*,,m'; vais was based on PARLIAMED STRY FEEDER. The feeder

supplics eliotric powar 10 pablic buildings B HICHISIMG AND ENY IRONMENT,

{142y KPAKU NG, TAGWAL

EaT] ABUBAKAR COLL FOGE, BARKIN B/

BAKERY, BODUOYE BSTATE, FELE

siinning 1y CR5e of avy

taipral foodeys, It alain oo witains a Ring Sdnin Uit (RMID T Ty

it to b vorrected alig the freder,

Ve fatluse rate and vepalr sime of crsnpments, the YRR pestoration s and
the prohabilition asstciated with fuse operalion il the avaiiability of the aliprnalive
supply 1o aormaity the inpul parametons Cor thn reliabiliy arnalyses of o distribation

syt The paramons o determingd on the dma erdiected from O and b deparment,

G the area of study 15 B0 retiahitity ot syshem porOIRBKE 28 cusionet’ s

e, then the basic in dives to be considured we - foad point fathure T3l averags DOl

i and annoal wavatlatility. Lood point fathas vay fio st by cable fnilure,

armer failure wehich ie mst fhne cleared by fuse dus 1o short cirouit, The dhagermn

io s shown belows

pas




et
s
'Av-?
b
.4.::
=
<%

130y Bing Main

it (EBALD

{
2o & Env |

SHURYA,

FHIEVAITKEY S

x

) Fagwal Bakery
Jomy A, FHAISK Y

3 P

o)

: Showing the connernesd section {4]

.




, S
\-.) Y\
£ v d W ITH
e a5 ped
”.r,i.w ) &
LN i e
-
. i o
.3 :
3 H X
E S s o
3 ¥ - s
.«\ &

i

4
< T
! M
A.Vrt. A (R

i

& 3
o RS

g

e

&

ST

S
P v,
o ~ae

*

et SN

e
o,
Ay A P
SN \f S S2 vt
EXE VAR [Wlas AN
Aans

A e A,

sstriomsin g annmotant

-« Sl m e ai

e mn e e

A A SR AR KA AN R SRS o




ey
oy
ey
K3
™

200

4 Showing a sectionalized prigpary smatn oo e {Parfimmsstary §

VEEDER A

his is the feeder tut sorves st adwstation e, ¢ oand wene reside sotiad insifdings

ary i covers about 3 and has aboud five distribution sransformer. The input

pasanmiers {0 she foeder are

Averape {aihurg e of feeder {Laty =12 il por chrcuit Ban

Soermpr Ropaty thng (hay o 15 e

Averge dms o1 sectionabiving = Shous

pvesage fault rate fo primary feolt 0.1 faults per cirenit KM

Average Repair time foor prisary foeder ™ Shours

Annusl Taull e foy freder s

Ay = Ayt Mot Ayt Agt As gt Ang

B imy GRERE I i i hmy ot RSt i sdkmd (. indkm}

\..




D2+ 0.6

ating ropair B

it bas to be sectionalized belre el
Ao, annund vepaty BB

}'5.7?};);;1‘3 .,i,u ;“\3?\:‘(.{{ ‘3 }‘ ‘g}\ (<i§ ";" }“"'i’zce’i - }gﬁ%{gai

= 1 03

"

wvpi i

FEEDER I
This feeder suppdies EATE AR pAKAR COLL. Apd RO somidontial

1 248 distribulions brangioyney @

ad covers aboul A A L R Bes the

Lty 2 faplticironit K4

5 hours

PNt
o]




Ay
Aversgy falt rate for prisary foeder = (1 faniifchouit KM
Avesags repatr Lime for primary fouder = Suns

Annaat fanht rate for fooder B

}‘a\e + }s“ }s' 4 }‘v’; & }‘ﬁ! 3 z Wy 4 }ig

l\\\
o

(B hde) 4 {0 Ixdkm) b ke b {0k + £33,

Average annual repaty firme { Bp 3 feader 3450, are segtionall

By = Ayt gt & AR+ MBuser * AR

Ity

31

128 = 01380

——t
-~

Avaifabilily

I N ¢ iy Ly sy
c ] e 41D SR : = 93 9%

This feder supplies S.ODUOYE

AT awd mostiy vesidential faaibdings, L is

s

aheant 2.5k dong tving about 15 wansformers. The corrpsponding inpat paramiers ¢
showwed bols
Average fault vate or fopder { Laly = 8.2 T fapbidoironds hm

by

TS

Average Repsit tane flay e 1

Aversps tme for section? fizing = 1 %hours




Averape fault rale for primary forder t fadtfcironit ki

Average Bepaly thme for primary foeder = Shomy

At Talt pate o fooder 40

;}"S,‘ """" }‘4 :’s‘.; 2““ v }&;; + }Xg + }'*;{; }‘s{j H

O pw2ba {0 L@k 4 o ik +0, n2keny H{0E wikm) {0 1x2hn
{0, 2%2.5)

= 1 Faullsives

Ayerngs Repair thne { fe g

§ 4d -+ (14rd6s - Lad)

= 00010

4l (LG
FEEDER Iy
This foeder i3 ammed TAGWALR zs?\i 0% subestation. §8 also ouvers abnst 3w

i being about 20 transformats. The corrmaponding i parameion 3¢ showet

Averges fault rle o fender {Laty = faubioironit Kin
Awverage Repair thne {Laty = L3houts

Aserage thne for se sotimalizing = 1.Ahowrs

il B

Averags He

Appual b rate for oy




ﬁ‘*} = ;}‘& }’{: + }ﬁ }‘s }‘c s{, }3.{3;

e {01 1Rk} {3 Fkm) {0 ek} {8, Ix2hryy {0 Ferey w13, bn2ken}

{63 3}

Average Repair tins Ho

“ 1 + }"‘3;4 }‘c}‘;;{ 4 ?‘s,gg, }& g{ ] + }&{,?wa + )}“-.{_'} g.{;;;_i

¢

Availabiliiy = | 1

= § . LODULE

FEEDER §:
This feeder supplivs WP AR UM aree awd ROMGE 1O cidential buildings, 1§ QOVAS

it abeas Sl aml aving abwnit 12 ity iniion (s iOMners, Fhe input paramoned

wed halows

o (1ot = B2l cironit Ui

= § Shours

T

iing = 1 Shours
Average fault wate oy iy foeder = 8 b fanitioirouit ki

AVErngs R»?.;;;s%* e for priveary feedsr = Shours

Al fadt ve

;’X{f"f }%; + }’w }“z }’s 4 }‘v + }‘v + ;\QL




- (0 L) +(0. k) H(O. Dezkm) H{0 Dizkm) +{O. txakemy +{0. 1x2hn
F{ I

Average Bepalr time Ry,

£

Unavatighility =
Byt b TTR
§ 73R4S - 1T
Awaitability = 1 U

e z § ¥ {‘3{3{3 ; {:"?

FEEDER B

AL SHCRETARIAY susbrestagion wud resnrbestial

This feeder supphivs T
batlding, 1 i ahout Thoo by fpeing 17 distribelion Wany frrmers, The wput peramalens
gre showsid below

Averags falt rate o1 fender {Laty = D2 naltolrouit by

Aoverngs Repalr tme (Lot} = o b Bl

Averagn time for spetiomalizing = 1.5hoers

e oy privaary foeder @ 8. faufiiriventt bm

g o Sy

s

oy +{0, Dok} +(0. Pk SRLER S A1e) +{0 b2k

1«w

= (L indkm) b

+{ 02k




}‘xi}

pob 10, S0t 10 Sy {0 RS0 SRML

6

ontinges up o Fatminus, watkankele and B

The eatephation ©

L

ittt Foeders,




CHAPTER FOIIR

BHSCLIRS

PO OF RESULY

P

The table below (table 401 showes the sesults of anabysis got fron provin

chapier, by wideh the nuain canse of praver ostage was faolt along the feeder. The cusput

or determiniing objectives rom the anadyvsis are hasic veflability distribution, which
iiudes Annsal tolal fallure rate, Arnmual todal resiovation tme, Annual unavatiability

and Anpual gvailability,

Tabde 4.1 SURMMARY OF BELIABILITY Dl

fndines A Y e A i £

Avreniad Sl
sats HR: 1S 87 i 8 Z b6

iy

o
-
(oo
)»v
[
5
"
N
e
oy
k-
[
PO
oy
J\.,\i
R
-
O3
it
T
T

iinava h%»m

{594

it can be deduced from the table that the foad point fathure rete wre dependent

apon by the component exposed to filure and oven degree of short clrouit of any form,

[
(%1




bt foeder, which may be ag s esult of construction ot planning stage oy

bt

sl fsodatinn of failed squipment i the aeteis

Caihure rate of feeders 7k dride ot fesder “ALBRDT almost i same

P

it mighs be due o ovestnoading of sranslonmer nuenly cansed by dunse population and 1t
is g fanction of power conunnping.

¥

vt sy ates be dus 1o fose Blov off, becdorn pote, croas srm brobes, pole et

invg disk shaptored, wire oud, Al gy cable droppd

alomg the petwork,

the pebwork e.1.0.

sdeaneelite, # will be observed that feeder F7 has the highest restoration lime

wwhich the waavailability depends, this may be dus to peamsgoriad problems or fack of

“e

srurier v Inpreaus ratic fackor

o
o
o




CHAPTER FIVE
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nunsher of howrs logt for each consumer por arunun and will be aselidd to enpinesr i

destgning new network or improving the existing ongs,

A1 RECOMMENDATION

01 IMPROVING COMPONENT RELIABILTY

o o make decision a3 o whether o

iprores cerlatn component in order to achieve minkmon reguived systery reliabiliny.

This mindmn required systom relinbitity i for o speuific dme.
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Bigh reliable components and ususlly less expensive tha lnalt tolenmee.
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