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CIJAP'fEH ONE 

I NTHO IHJC1'ION 



required Of {k;drcdh,ochon Hwkr slated conditions ror n given period. The avaifabk: 

supply to (lny consumCL 

1.1 SV5'fK1Vl HELIAIHLITY 

crll.cri<i divided into tv:o: 



s ~ t l'"'!,,'H1i'S CPT t.".ri:"rli'~'.f Rl(ll i\1Yfl ,ITY 1<50 l-:- A .. J. 1 .l ... :-... ~ .. I t:'): I: t~ I t ... r~"l . ..I ..... dL.. 1}! I L.. . . 

orCRATIONAL H Fl.J /"IHLffY 

lXXTRAF{)LATltD RELlA nrl.<rrV 



1.1.2 QUALrrV AND HELiAHH.,B'V 

needs-

RELIAHILJTY 



AVAILABJUTV 

1\lAINTAINAHILITY 
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periods bztwecn 1 %0 and the end of ! 9'f(h, planning E}f the eOf1stn.lction or gem:mttHg 
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!NTELEC conh:rcm:c earHer 
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HISTfjH1CAL BA(]{GHOHNO 



nil nt:\v in the industry, it has neverthdess taken on gn~at!y increased sign11!CUnCe in the 



independent {lutuge number of gcnewJbns, The stcond problem conGer!! \vkkspread 

! ! 



i.hen:: is ·vcry liHk qW:~5tkm i1!Jout providing !()! braking of otK unit (bGikr-{urbiw.;: 



an:; "hulk power supply" pmbknn, 



French and italiaH system 'Nith ~;igndk£1nt hydro facililh:.s including pumped storage 
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sw.bi!!!y. 
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1,2 ANA LY'flCA L TEf:TINJQUE 



Step I: 

Slep'2 : 

2.3 RELIAHILrrv EVALUATION FOR PO\YERS'YSTEM 



LJ,1 GENEHA'flNG HFUAUIUTY EVALUA'flON 

THANSMI'IllSSION HEL1A1HL1TY l(V/\LtrATJON 
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233 DiSTHllnrnON H.LIAAnnxrV gVAUJ;\TION 

bdex {ASUn .clnd Em::.rgy Nnt SHpp!i<'cd (ENS). 

L3A Htl!VIAN RELIAUllJTY 



1.4 Rf,IJAHILrrv nATA 



1'11<..' qwll.it:.,· of datil and ev<':ltwtcd indicc~; tkpcmb on {\Vo impnr!.ant factors: 

conl1dcnrc and rckYar!ccThc qlwlHy of th(~ data and dm::; the q}Hfideno;; that em he 
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TVIICfHOnOLOGY 

cjc;;1!'ed bv thb e.uuil)!lwnt and hnwcv(~r, service on the main f!:~ukj' ,;;!;:3~; to (.k;;1r {he 
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s1ationmy equipment lib:~ (filn',{;:lmH.;L or r;rr;lcction lnfo:mmion on the c:dsUnt: ;dc 10 . I ~ 

(PC&i\1); 
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'" 0.99 ........................... 

Thb ft,crkr s!lppk::s F /\Tl /\BUBAKAR COLL. !\nt1 some n.::sidentia! 

bnlkHngs, h:Wlnf" abon{ )0 di:=;U'ihu!ions hnn;;f~)rmcr ,Hid cover:,; ah()t~l; 351<(\·1 

fdkpNing input pammctce.;; 

(\verngc; r~d! n1t~, (sf (~~{,~di}f~ (i.nl)';:· 0,2 flH,h/d~·(,td~KM 

/\"I{cmgt Hxpnir time (Laq'~ !.) h(}m~ 
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A Vt;!N~C time for scd.Jona!V.inr:::: L:=; hoO!;;; 

i\veragc HwH nJk Ihr prinl}lry kcdcr "'"' (U 1tluli.!riH.:uH Kfvl 

lSb:wHi"rs ... --.~" ...... -.-~.- .... . 

.. -- .... -~ ............. --- .. --............ -.-- ..... -.....,. ..... --- ...... ~ ........ -- ... ----~ ........ -..................... -- ... --.-.. ........ -- ............... ,. ....... -_ ........... -_. __ .................... -_ ... . 

GLb5LLiQJ£t:UOJ.?';.L5LUD, t~.L~2t!: .. ml?L~1.L.LO, 1.\Ll1.:~JQ. 
1 q 

LinavnilahHitv"""" Rl< . .., .............................. : ... -............... . 

/\'y'(~n;ge fiwh rak fOr Fx,-kr ( Lit) c:::: 02 lindt/drcGil km 

Avcn1Hc Hqh1h nme PAl!}:·:·: 1 ,5ho\H'~~ 



Avenge fault fate hw primary h:cdu oC"c O.! rhl.!l1l<.;ircHit km 

A vfTage l{r'jM!r time (()r pl'imary H::cdcf 'c: Sllou1''' 

Anmw.! fi:lUl! mk riA fn,:dcr ('; 

;i' (O.lx2km)+{(U.x2km) +({),lxc2km) +(OJ.:x2km) '!·(fLlx2km) +(O,tx2krn) 

+!i} 2 2 r.;, 
. S'.' ,.X .,~/ 

.7 

Re+ MTnZ L::H.~, ..... 

\ n" " {j "'\ S ,-} /,Yct;;'!ge ~'<.epa!r onw I.,jll; 0:: ;',)110!.lfS 

Av':mge. time hI' st~dio!lidil.1Hg '0: !, Shn!!fS 

i\V~~!'<lgp f:wit rate {(H' primary i(~cd{:f co, G, t CWi(/Cilcui! k m 

AWft!g;:; H.lT~\k tim(; {<>r pd~HiH')' fi,~t~d<:r '" 5klttn, 

Annual fhuh mk for feeder D: 

Jj 



~ (u,lx2.km) +(O,1x2kn) +(O,lxtZkm) +(CLlx2km) +(O,1x2km) +(fU.x2km) 

+ (f),2)c3kmj 

:\} 

u; 

Rn+ tvllTR 

This lh;der ,sUfJP!iC.~; KP /\hJJNOU area and SOnl(; rc:~kknlii11 buildings, It tovers 

dmost flbnut 4km ;J.nd hnving ahout 12 dbtrH:n}t\on tmn~;jormcrs. The input paramcten.; 

are showed b{~kl\v: 

i\vcrm~e Rcnah tlrnc fLat}' ::: 1.5110ur5 ..... ~/ ... 

A vemgc tlrnc for s(f.;;tiomllidng ez ! jhoHr?~ 

/>'YCf!l.gC f<ltd! filtc h}/" primary fcnkr "" (I. 1 Lw!1!drn!~1 lull, 
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= (0, l.x2.km) +{O.lx/km} +{CLIYc2km) +(O.lxlkm) ·l-(O.1x2krn) +«(1- tx2krn) 

+(C!,2x4km) 

UnrrvidlabilHy "' __ JiL ...... ~" .. 
RF ·;·\.ffTR 

'" I·· O.OOO! 97 

building. It is {\bout1.km long having j 2: {ki!ribution tmn::;.lonncr:,. Th!: inp\,t p~H'8!nc!_cE 

me :,howcd hdow: 

A VtTng!: Rep"'lr bm~ (Lan ,~ l.5hours 

Average time fJl' m.::c!h".maldng z, j .5htmrs 

AV<;.TG.ge hH.dt n\h~ fer primM')1 f(;cdtf '" 0.1 fault/circuit km 

Average RqrJir thnz:: f(Y~ pdmary k{~(kr '" 5hours 

~~ {O.1.x2km) ·{·(O.lx2km) +(0, lx(:2~;m} +(0, lx2km)+{O. h:2km) +(O.lxlkm) 

+{02x2km) 



L6 

AVtli!ubiWy::; ! .-- U 

:~ 1 ~ 0.000143 
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nJ the kecicr, whkh m;;1Y b: J5 a result or ctmsUHdlon ~)!. pboning :.,taw~ or dcgH;!: of 

mnnu~l holatlon of filikd equipuwo! 1n the network. 

Fa-Hule r(lte at ked<'.rs "E" !:, vcry high 'NhHc atk:ed!:r "A,B,D" ~lImost the salnt\ 

it might he due to overloading c,f I.fiH1sfonrwr malnly caused by dens~ popuhOun nntl it 

is ;11hndkm (if kowcr cot1'>Utnptfon. 

Fault may abo he due fo 11~s{~ bknvn ofr br0kcn pole, cross arm brzAcn, pole feB 

<'lbng thcnr:(\vOrKv ~nsdn!.ing disk 8h(lHl.::!"crL \vire cut, A!umlnum edAe dropPIng Jiang 

the nefwork f.:J.c, 

Ml~(lm~,'hH(;\ it wHl be observed th<.tt rtedl'T 'T" h<tS the highest res(qratirm lime 

which tlw I1futwl.ilnl.)ihty (.k:p!:nds, this rnay he dHt; tu mani1gcrhJ pt<3t)km or lack of 

ma{eri,t~ and Inostly hUle:m<.:ril1 k f~1c!or. 
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5,Ll I"I\'1pnOVING COIVIFONENTRKLIAUILTY 
~. 

Rdbbility cnghwn me very OneH called upon 10 mnkc d{;cision as {o v'Ihdhn to 

peri;"",e" b o,der to deter'" it« ; ( thai sy,;em' s ,diab;! it y c."""t be achieve at the 
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