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Explain lfie d€inirion of nnpcda.e diaeram Md r&r,nce di.gram
Suppon your splanalion wnh opp.opriale d0nple

Fig!rc Q lib) shows a powd syslem @nsisling of a lhr*pna* 430 V, 50
Itz goeoror tha! $pplyinS a ldd tlrdgh a tMsmi$ion line TXe
imp€ddce of tresnission lin€ is €qual lo I5 + jlo O wnik rne
imp€da.€ oi ee @Mded Load I is €qul to 052163?" O Thc
cxcitorion vollage oa tbe Sc.dalor is naidain€d ar 480 V rhtoudod thc
opdation A conmon b6e of l0l)0 tVA and 430 V is used at the load
side fror rhe @despo.di.s sy$€n:

Conntuct $e inpedln€e dilsnm Ior rh. system
C.lalare the p€r unn cun nt tbd flos within th€ trMsm$'on
line an<l the inpul pows factor for tbe sysren
Deltfrine the prr uni rpp!€nr por.'. '€l poue ud radrve
pows delivered by rhe geMrtor

(rr@ks)

G) Fiswe Ql(c) r€pr*nrs a power system ihar is simila. io Fierr Qr{b)
except wilh addilio..l load denoted a Load 2 The inpedhoe of Load 2
isgiven as j0 3llo Theexcihrio. voltre€ ofihe ge.daror is naintained
al 480 V lhmnsnoui th€ oD.r5ron. A ommn b6e of l00o lvA md 430
V G nsed ar rh. l@d sd€

(iii)

(iD
(iii)

Dqelop lh€ impdanc <tirgm ror lhe systefr
Calolate th. per unn @fte.t injeded by gen€r.td inro syst.m
Del.nne ihe tot.l pf unit appaEnr pow€r. real powd md
readive powd r@ived by tresnission line ud ldd
Conpde ine eftect of adding Load 2 to th. powd lactor of the
system in Figur€ Ql(c) lo th€ povd faclo. oflhe system in liguie
Qro)

(3 mrkt

For @mmn ae.mro. !9pli6tion, u$dly rh* is moE rhe ore
g.mnro. op@ting in pmll€l to supply lbe pow€. den.nded by th€ loads
Drow rhe etuiv.l€nl ciruit and phMr diag.an of rhe two srrc' lor s
operating in paqllel and explain about th€ phamr diaglsm

A l&ge grid sysld is @n.ded wnb a thrGpnaa synchrcnous gffi1or
wnh $e rarjns of5OO MvA 13 kv, 15 p.jrs ofpolcs 6.d 50 tlz The
€xcirltior voltage li of th€ g€ndor t l3 525, o kv (lineGlin€), dd
thctminallonage. r/1.a1lhcSridsystemis r325zl5o kV(lin€-to line)

h"|q!



The synchro.oDs gealbr hd synchrorous .@lrE of 0.85 O p6

ti) rind lne sp€€d ofrhe roro., , sd rhe ty?c oflh€ rotor

(ii) Fiid the loltage pha$ angle, drofrh€ excir.tion lolraee /i ilrhe
synchro@s goralor is deliv€ring 15 MW p€. phe powd to the
gno sysren

/iii) (dqlarelh€ @'trum po*€r /"4 ofrhegmmror'n rs
sy.chronisr ondition

(iv) Draw lhe pows oN (,1, \€es ,) of lh€ s.nslror for thc
@ndnion in Q2(b)(iii) and lab€l the @xinum scrile powd. /,,"-
6nd its Mimum.nSle, iJ*

(c) Nonh Hoyl€ is the fid ofrshore vind fan buih in Unned Kingdod ll
@nsrsc or:r0 vind tuIbind ,h@ @h vind tudire hos a robr blade
qihdiameler of126merqr lt hsven lhlr rh€ wind relfny isequatb
lolmB hour aidrhear d€n,ryar s levela | 2J lg,m'

(i) Cd@lale th€ linetic €ncrsy prcduc€n by I m' of noving an

(ii) Calolare de pow€r produc€d by this wind ludine

oii) lf the turbine is @nnd€d witn a 6 pol6, 50 Hz synchronous
s.n€rrror, calolt|c lh€ sp€.d ofrhe roroi. , ed whar is fi€ rype
oflh€ rotorl

(d) SusSen thre wa's to ove@nc rhe disadwnrcgB ofd€ wi.d pow€!
gmer.bon syi€m

sldddd vohaS.s ee goup.d into four min clases Nrm€ n€m ono
$ale lhs apprcxinare volragc nnee of@h

(b) Exph. $. folloeing

(i) Eiicietuyofthelr..snissionlin€
(ii) Regul aton of the rrms6 ission lin€



(c) A threrhe, 50tL 2r0 kv tMsmission Iinc havi.e a l.ngih oa90 kn is
@nposd of lhre ACSR ondudor h6vi.g a dosstio. of 10lrc kcfril
The voltas€ ofth. enre is230 tV (linerclin€)ed u! at rh€ 6.e-phase
lo.d or l8l MVA al 0 8 Fws f&1or lag8inS ai 220 kv Table Qr(cxt
gives gTi6l valu6 of rhe inducrile .nd €t&iriv€ r6c$n6 ps kilom€ter
for pradical tdsnission lin. opeErins al 50Hz Table Q3(cxii) gives rhe
Esislane snd !f,pachy fo. evdll ove.had lie @n<tucro6 Usins lhc
roninalr-networl circuit rcpr.enution

(i) Find rhe valu€s ofeies inpcde@, shunr adoitt ,e oflhis
Itr,miscion lineanddds rhe equNale cnarl

(ii) Fi.dthe sqdiu-end voltagc. ,/, a.d lh€ snding-e.d power, P,

(iii) Find lh€ vollage regularion 3nd oficiency olrhe rtusrisior line

(ir) Iflhe linc spplies chanSc to 331 MvA lmd ar mily polqfactor
Coope€ dd expldn the vonagc regll.don a.d efii.ien y orlhe
rtunission linc wnh.h. rdhsQ3(€Xiii)

(v) skdch ud hb.l ihe onplde il're-phrs circun fo. Q3GXiv)

Oa (a) Expl.ih bneny abolt dodifiolion ofz bus in powd syslen
(5 mdk,

(b) Fieurc Q4(bXD aid Fisurc Q4(bXiD is the .dnirtde rnd inp€da.c€
diagrah r€sp€clively. of r rwo bus power lysrcm .etwork

(i) Find the vrlu. oa excit.rion volbg€ €rr md €rt
(ii) Calqlate Yl, Y, ed Biv6 the bus adoinae nalnx of rne

nelwork
(iii) Oblai. the bls imp.dan@ nalnx by invening tbe bDs adminance

m.rir
(ir) Calculalethcvolt.aeoiv'rndv?

is ndtt



G) ror th€ rnall rctwo sl'own by rigore Q4(c), bN I is ! slrck bus witn v' =
l,ao' pu A load oa 150 MW r6d 50 MVAR is hkm fron bls 2 Tbe line
impedonce k zf 0023+j0096puon!b&qeol100Mv,\ lli.g Neqlon
R&ph&n nethod, g.n€Bte lhe voltag€ nagrilude md ph{e a.8le of bus 2.

Slan with .n initirl cslimate of V: 
(0) = I O pD and Dt@) = oo Per&rn on€

of ileraion and Britc your dswr up to four d€cim{l pl.es

G)

(b)

liruh anqusove' cunrnr ddain poinr of powd syRem

Cive two ques rnat m n[*e f.ulr @ur i. a pow6 tsrem
(2ndks)

Cive rhr* mai. purposes of lauh oalysis
(r nark9

('i)

I

Therc m thrft types of lelts lor
felt, line ro line fault dd doublo

uNymmolri@l fallti single lin. ro smund
linelo gourd Lull Foi si.sle line to

A singlelin€ diagrun oaihe powd ryslco is shom in Figur. Q5(!) Tbe
thr* ph& powcr od li.e rlting3 tor th. synem ar€ siven as follows,

x x'

GI
TI
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c7

5 be and \rbe @ 25 MvA.nd lokv cp€lively, refsrins to GI

(i) Findthcpcru.n inp.dtues or th. 3ysteos

(ii) Draw and ml@l.re $e lolal iop.d!re for posiiive equence,
n.Aalivc s.qu€ne and ,@ equde

(iD

(3 hand

lf fiuh (@rrt point F. ddemin€ rh€ faxh dddr (in Ampde)
duflfl8 symmet.i@l lhE-phaF ftuh and sinSle li.e ro ground fauh

(6 m{ks)



aE.
rZ7+2"+aZl

Show all s€ps clwly *nh the aid ofappropnaF dj.g@s to prove rh€

Thse @ thre difldenr w.ys in which tre dna.y difiibolion lin€s @ be
Hd wnich re radial prinary cnait, lmp pdmary ctoir and n.g nain

(iD

Devclop and dr& the Rldill Prinary Cncuit

DisNss thre advlnlas.s ofusinE lh. Radial Prinart Circuil

Consid€r the ndi.l sy3r€n in Figure Q6{b), aldlal€ the fujr curena { /. 1,

l;, l; ar ed l. whe. 1he 3yste6 voltag€ is II I kV Prcpos reky *(in-es
on tbebasis ofor€ gndi.& s$min8 a 5oelo rehy eror drgin for relay
at l, 2 a.d 5 Giv€n ras - 0 t q Xtr = 0 I q,Y, = 0 05 q Ir - I 2 o &d

T@sfom€r 6m€tio. lnd olio should be ul6 b apply the pnnciples oi
ditrdmrial protsliofl to thi* phe ra6forn6 CoBider a ,\,'Y {nnecred.
20 MvA rr/ll kv lreslorner wilh diiferenrial ptordion applied for the
culMr tmsforms mtios .t pnmary sne is 300/5 A dd for smndry sile is

(') D€velop rM daw lhc prctodion $n€ne for lhe rb.e phe
lransfo.mer wnh lh€ d/Y con.ecred

(i1) Cal@lte th. t.lay qrenl o. iiu lo.d bas€d on th€ prcr€don

{iii) Prcpo* the mi.inum relay @de €ninsroalbwr15%ovoload
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ln'Dedatr.es vrlu€s I'er liilon'eterslor tre-
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