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reliabiiiiy and seci.iri'ry -- The pc,wei system

l- b ). The three-bu: semple p*rl,er s].stem, sho."i"? in Fig.ili, is c+nsidered. Assume that the
gcncrator dclivered ps$/cr Pgl is increascd to thc value ?.5C pri, csiculat+ ca*h of fhe following
f o + i ' - r . r ' f Y r  a  <  ' . . . , - l f Y <  a .  A t . . . . , . ^ ! , . . . t - * . . f l r . - , - . ' , . + , . * x o  - l  t  Araoioi-s: (ii-2,i , aiio d.l-3"i. Aiso, criiuuiii l{J ii iu $}'i ituin iacfois ui _3.i_2 , atxl gi-2-2_3
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t {} ii is iniisiriui*d a 6-iius Fut&'ri'slrsir'rii, ibi '*-!iiuii iiic ibiic.*iii6 ibi;icis aic ,jit,;i;ni;icd:
r,t*1-4.  

2--  0.31 , f f id 
oj-4.3= -  0.29.

TftC rrplr*, anrl lu'ier Hsr'srai;r-)tlii,,,ii,r ars i7.5 iv"iH :: Fg2 < Isii fui-#' airri 45fyi-iEi { Fg <TSS
I  t l r J  ' l - L -  - + ^ ^ J - -  + .wr ry . l rrc irreauy-xiite genErai*r O'rrtFi"* p0rh-efS dlei Fg2: 5C hflY, aftd F g: 6C &lW.

Sii+W liCW Cait iiig p;u'*i,tr iluw +A ili+; iiiiC ,:'uiu$iiii€ |;iiS+S "1" aiiii :'r" lic iriurudsg.j {rO;i +3.6
MWto 5l MW.

2- n i Foi a gf vcii i)ri'rriii *Jsitiii duf;iic ca+ii c'i'iiic i-uiitiwiiig iiciiis: Vcliag; irai:,iliiy aii,ij vuiiagc
insta.bility --- volta€e eollepse - !'ottage dip a-nrf vottage drop - a sriterion for voltage sfahilitv.

Z- b ) A c+nstant irnpedanc+ lcad ZyLfl1, is supplisd, tfu*righ a radiel fbeder its impedance
a  t ( i l ^  { r .  r .&fz-*t, uulil il rargE gcrrcraiur'iis uurisLaiii irruiirial v+liage is givcri as, Ega0. tci iire ir-rad irirp+.

danee value to beine;reirxeri frum zero to infinity. Skeich tlre ioerri currur! voltage, anrl perwer io ihe
base of the bd irnpr*anc.e rzalr-te. Then prov. e ihe conditios!'under which the fer.d€r connec{e.d laad
I'cceivcs iis l::u.rir;ruiii i-rc'.--eil, nl:r.i deiute iile cquaiiu:r i.r3r wilicfu 1hai pcwei'!s uul;lpuitrJ.



2- e j A;i eieetiie ai load. is IEri, iiiio.rgii a i.r a:istiiissiu;i s;.siurii , fru;ti a iat g* prr ilui sr*siuiii wiiicii is
repre:.enfeel by an infinite-brrs, a.F Ehttxn in Fig (Z).When the l+ar! p+.*-,a" faetor is. kept ecnstent af
0.8t) l{Eg, pllrt tlre PL - \tL el,arscteristie {take 0"05 pu, at a i*'-+er *epi

i- Whsr the voltage regulation at the ioad terminals equals 4 Ts, frnd, the loatl pow€r margrn.
ii-Let ths canriec"ted l+ad lo be represeated by a e+astatit i::ipe4a-nc+ its aegle is 35.9 deg. Fiad the
Ioad irr,padar.ee vat;*t r+ft€er thc '.'*[tege ecrosc ite tetEdcals equals S.9C pu. *Jsc, find t&s load
imp*.da-ric,e vdue for whie'h l-iie vohage siai.riiiiy i-* efit-i+:'zi.
iij- L.et +ilg rif ihe iw* li:tes ctiir:cciiilg bu:+es '01" &iul '2" io be g:viic!:ed riiT { lrr:ry i}s due io a
routine maintenance), plot the P1-Vlcharaeteristic. Then assume that the load of the imperJanee

7,y= 1.9tl.t11{i"9 o $',e,$ {:irrr*s#*elb*ft-rie fti+ lirte isr.r};rt!rii:, rlclc- ths k-'=<t keFs its vtl}t+ge st;rhility
a*er sr.vitehing=affthe coaside,red liae? If N0, giva the reasoa

Ho,.v, fc'r thc c+r:=-idrrrd :ystcirr cs:lstr-uft tlx Qn - Vi ehararterisilc (si':r1 with Q = r;.Oy pu, arrd
take 0.05 F+, as e reactive po*'er s*ep} assusping the coa*rtant Fe';".€r load of tb le.lue 0.25 pu, to be
crrnr:€cl€d with the :;yst+miThen. i-ini:

l- The reactivepow€r rcede-dto be injected when the load voltageregulation equals 5?6,.

2-'f'lre lsad oritieal v*ltagr. 3- "t'tie lcad v*ltage -o-herr the pr,*'cr &c;ttr et its b,us is,1!ir:i-flii'ry.
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1- Charaeteris.ties. anet ncn-eharaeteris.tie harmonies -- Tera-sequeRee harrnonies. and inter-
harr*:+;ties
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3- Five ha.rmonie sor-lrees.
4- Fi-"e tcchriiqrres riscd f+r B fii-rvei si'#ein harrntnic siii':i':i'estion.

3- b i ,4"r AC supply for e.'lij+.h ihe instent+r++us voltege is given es,

€ (t): 1000 sin (314 0 + n0 sin {9a2 t + nl3)+ 90 sin (1570 t+ 5nl6 }l 35 sin {21981 +7n16)

is apgrli*ilf+ g $erie= sir,;tiii ,J.=rrisiFts e€ * 2{l *hr" rr*ist.,rr, e ! $ fi-:TT in:lils't'*rig:g, 6ngl 7.{ilt p#.

Fin<l:
1- Tfrs iri$ivo.:rlans+us v*liage ?+cJ'tlii$ cach cfths eirr;uil1l$'-+e etre:-ri*:rls.
2- The circuit active power laes.
3 -,The tdal ha::nanic Cisicrtian {bc;trrs fortre circuit ciiii€ffi Bfid vcttagc.

3" c ) A ttus-F.'ar cf S$i{a IS kV liite-to-rr;iiiiai supp'iies a six-pufsc €uiivi;iiei' iciaii , wlruse
apparent pcFr/e.r i*e equal ta 78,1 MVA with pov;e.r ftctor 0.77 lag- For i.rnproving the eonvefier
l.x;'.&€r faefar ** {1.95 leg, a shu*i *ap**it+r is tlsed-"Firir'l the xeetded eaFa*itt-rr e*pee if ii.e f}ori€r,

Let the eap-acitor capaeitance to be eopally divided &mong a fifth-ordcr and seventh-ordcr single-
turrcrl two filters. iiesign the etements uf the r:':.xrsisjertd iwo friters. Take ihe filter qua-lity factrrr Qg
:4S arlJ tlie caii quaiity faeior Q": }ffi" ts+hai is tlie value of the exienral resisienoe needed t$ be

coiifieetcd n'itfi eash ftitar?


