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The primary and secondary sides of a single phase 2 MVA , 4kV/2kV transformer
have leakage reactance of 2Q) and 4Q) respectively. Find the p.u reactance of the
Transformer referred to primary and secondary side.
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1B

Two generators are connected in parallel to a 6.6 kV bus. One of the generators has a
ratinng of 20 MVVA and a reactance of 15%  while the second generator is rated at
15 MVA and has a reactance of 12%. Calculate the pu reactance on a 50 MVA and
6.6 kV base.
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Draw the per unit impedance diagram for the system shown in Fig by taking a
base of 100MVA, 11kV in the generator circuit. The various component ratings
are:

T1- 3 phase unit 90MVA, 11/110kV, X=10%,

T2- made up of 3 single phase units each rated 33.33MVA, 69/6.6kV, X=10%,
synchronous generator: 80MVA, 10kV, X=10%,

Motor: 95SMVA, 6.3 MVA, X=15% and the line reactance is 20Q.
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Explain the advantages of defining per unit impedance. Derive the equation for Z
base in terms of a chosen, MVVA base and kV base.
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\With the help of oscillogram of short circuit current of a synchronous generator,
operating on no load, distinguish between subtransient, transient and steady state
periods. Also write the corresponding equivalent circuits, which are used in

computing Xd”, Xd” and Xd on loaded condition.
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reactance of the various components are shown in the figure. A load of 60 MW and
0.9 pf lagging is tapped from the 66kV substation which is to be maintained at 60kV.
Calculate the terminal voltage of the machine..

11/220 K\ 220066 KV 60 KV
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A 25 MVA, 13.8kV generator with Xd”=15% is connected through a transformer |10 |CO2 | L2
with a leakage reactance 10% to a bus that supplies four identical motors as shown
in figure. Each motor has Xd”=20% and Xd’=30% on a base of 5 MVA, 6.9kV. A
three phase fault occurred at at the point P. For the fault specified determine:
a) The sub transient current in the fault.
b)The sub transient current in the breaker A.
c)The momentary current in breaker A.
d) The current to be interrupted by breaker A in 5 cycles.
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Fig. shows the schematic diagram of a radial transmission system. The ratingsand |10 |[CO1 | L3

CCl

HOD







\ i 4 AN
$E80..0 g \l\l-‘ ‘“
LG O




®

\6. : BM( FMUL':. 50 MVA
Xa\zéo-:’q )\31:&05 BM,_,\_,,,H%(-_ Lo KV
E‘a‘ 2 9 G, = a0 MVA X5olJ:Ib7',

(J\'L'_-) ISMVRI Xaoljg_,)_/.

CMV ﬂ) B, Ml (_KV(},)}G ld
(M) o old (ko)) s

Xamw - Xadd X

L \
SRR B S T
91 =0 Jos R o Sl
X 5 \O‘IL)\ 0 X 6/63— = 50"'[P~l4~
8L— é /ré" é-é"'

BML WUt = lco MVA

B ane M—o\"na«(— crf fnens
T BC@W}‘I qo MV A,
Ty - ol u,k (rf 2
$oted 33- 23 MvA

6 = €o MVAJ lOKVJ )(:\0\/.

boa = LKV

1\,\\okv/ e iow).
él‘mx(._ r\w.. orch  eadh
cal6biv, x=wl

M = Qisitavie  RESDICKS =\ S,

Jlme  taadtanue = 200
BM( uo\l—n.jg E'ﬁ bronsmw'ssiim Line - (Base nsolbae o g

X {"”'G—h.sfnhfmu‘\‘m ‘M AFT/

=R l:_%- s o Kv-
Bos wolkupe o omoton = BV e {20 T'LX TRET

<IN3




@ !

Bon Mo Mva = 2.483.33 ‘ﬁ‘?‘)‘?b HB/“/U/'

%P“L—: )QOIO\)\ CMWOﬂ’)()'\'u"g _Qi_v_é)_l_ﬂtd

(Mvm) B, ol (e

A L‘f‘; lo: ioHoas
i 0‘0"‘ e e
| > (6111 pu
AT = 1o LD e P
Tl,(}l)«%%”l, §
qq % G o’n)l
£iae \ ]
Wl | 50 (0 ik 60 Mo RLEE
\ﬁM‘: &0 Y S qg, ¥ 6’0—‘]')2- - d
M,;Oﬁb-nl XTL:jO'lts‘ R, cpbrlis2

r g Lon :)‘6'17
2 5.8
(
%TL e O A pu - %(})}Qﬂ@.ﬁ;
Y] i K\l@)



sidoabfy 5o

i+

Huns el
Lasion. Cfﬁj

O N T

’n&il

- he

G dvan foesn tf P C"»'f'y’x*wwx .

O e i




e i Tt

(8) ] Te beols rf neeif (e Kinch
e asdlgai e

levrw\m [ 3 '}Q'-GM/*)

...... o meh e (5 f-ml"mdgm‘:d fu v@hufz_ _________

N e W o e s e

oyl SRR

I%M T RS

Pmuml‘.‘iﬁlun uhmu #o+ﬁ,u,_,,|,,m T

O T Phwoe buoe pe
L"’“’-—- l"’ LM LM( '\!o'

Cﬁvee
sl ASSW L Laww&,ﬁ , Fel mol' sz\
e u;uww FUTY , )s'*' Houe f"“‘ o

e Qw)e

o BT f;:;;;

..........................................................................

|9 A achal «rm}c,bw. i Bl Han ib pw
........... |~h;n.J4MU Can . ke CMI»JM' an’ —
........... —Z('n) ‘— ’Z (’L)a s ehs aadioh (s

......... CZpu = e

B T




"Cn Lthuu) ,f a ‘%"‘ofnc RaTLlES "““I“M ,

~Com

shake Sle' cuzww" C"‘A‘L‘"”

\Q,J ":Iryvn ('.U- n?uh elg,

Scanned with CamScanner



———

b, CML\ sudden shen b clnet E
u'f aQ Sv“CL\c »ewd Jnu,\a.’*u\ . n"'“u" fu-_._, :
Ckv.n en i b Cm&l\pho. :
N C tuu‘.l.\?u.: o transiemt m A.L'I_ 3
fku ...\.na uw,\a u}, OR sfuJ-ni shle o,
C.lb f’mu‘} l,..",,tuu 2 4{1— ub .-\‘.
h*"‘“ sk, tondihenys | QnL rmela d,

&MM.L)J P’" shoat coneear &
H ok tiovaiks & f o all He “a;:,LL ‘}:‘-a-u.. :
torh a Ja{&.\u} -n_Ar wade  Simer ."(g, ‘&"n-' -
t uclkv., wave ol ..'htl- ‘;\g\ (§ 3 IUTS Y 5 & TP
’L‘ *#‘u-u" /‘o\ ek ,"4’( Tha se DL . L: o
Lu-'\‘\l-'\h ane a.'tmw‘ul —.u urwx'!"? o

gl‘hI’l‘\l{AL “l‘hs N\A _:\

b o
. ~ A.
?PM e Lj'w“““ /3 et TTTIVTL G PO

S;"n‘hv_lll"-} lﬂ\*‘l— Zucn'r .J a a‘.‘&k"r .
{l < m’h.(’.&, S eh} U"lu.l." cog

Hr " lea kﬂz(_, .‘uu Besens

In i‘w:‘-‘ :
E{r The ‘W'\atj\q.ml_,

g TVREE r‘u‘“‘ NV me’- ck\q(-
w«:ws, e Ry
o leun Mkk“ ’{‘ {’i-l_ AWmahou &
*U\lm‘ Clsant ETCCR ar AP |
uy wdlas ffu, clan.},.\ i l:m e '6““ L

L - C‘l‘f“"



° u’m—Mn\s 2 _Twu-cwa" docs

kM s e damisl o

| "'"‘ ‘H:.L \N}“L cla‘,l’ﬂk

™ CLC.LOI dones o e R Cmmcl

By

Hal 'im He  enauch tomedd - fein R

| X& don fu inelaing Xel.u -—-&M‘}m Mm'-w]

= °~ uvum tww.ud un th_%a..

AsHL,_ din proerds oot Adnd Yo due, ouk

— X (-H&J] Rt tanis. mwsuu“q.é’ “"‘d“"":
. X,f. o E.me ofm e'h el led it

. ;z;:. ;:L..zm‘"“,,w Flnd
. m.ﬁ *‘ﬂ&..wu;wi oqu $L°h"'u~uu-&
2l ond )‘_j | Y “:-L o'l e fouoiop

—ﬂ\.a., }LtA. I’Mu. : )wwhlLJ ’ﬂz\*ﬁg MJ\LM
sk f

ahuu’ e

C /xa - /Xj,—é /m,j =t

X+




A.}l‘q, R‘,_ ol.un}u. wimdai cwvun  hay, Jo;

Xd = X ¢ (Xa" xf‘) =7 .h“"-"‘tnl ;J‘
The scschancs unden nluula tndibone in {f, |
Szp\d\lwmou M“'Md-__" ‘

Xa'd xal {xd
Machime o bt varapth e gf
WWXJ' o xgda'aj /“:’“ud ‘bx"
Su,\o\'hn:u‘-‘c'm}
\z - f’"‘-“ l Tmu'ml' pod'sd
il
U U Hoh
- = o g
E::w.lo glfkm ;M{w} w cmdo{n.

a‘) S‘d’“"‘”‘"‘w shat cnuuk [T S wuh}' 2

Gﬂw‘o\'o-v'wu.o madkena, .



% ©e examime the Osu”or 0-6 e sLoh-}'
:@ wa%:wauhmm;:‘m‘? iﬁn
fwnw an un m a@ e.nw.loF

O‘bWw&l\atn‘l

The sle adh w he, cividad
T ey “i....n,.: s@ﬁf:,., ok Bl

W‘&N—‘!{L’ as‘ a/)"ebdm'

oﬂp\n sub trarsient T

P He ancddle. dnansiint powed w'{uw ‘l‘e.q.muu-‘\-nm
%om fransic ‘}un-d'uqi

r? WSH:ULNJ P | AP T "%A—V

i ?f[, lm. .,.} o r‘ 3o ub..+o(.h4 bk coaseds

lm“ 4&- 4 S'("l,’
Su}:}‘hw;n’ Mmo en in "ﬁl. w}vwdmdl. i

‘UM}’MAI«\G’U m knw\&.ma -Lm\ciﬂul\ t‘:?,s

ku‘la ‘}{LAAHM a h.l.}um iy, S{Q stafe
MJ* s ot '-’OW w\ accon
e v.umm, S i

,I,'= '_..C._a_’. _— e chl >

Xd xdll




Whone |T] 3 shady shte G0V U777 1
I I , 2y '}m:?!um‘ WC’IM-’

' DL Lon o : %,.,,,,,_
\1“ ’ '# Swl:h-;u\su"" W (hm\s Qq
DL um%o"“"* ‘L«L,

' ¥d .3, ,,h,‘,_‘} Mus T.Jummom h-.u),.,‘(
Iu’ :; "’ » ’!’\“"“U‘J’ ‘ g AR |
)u\“._g AT Jullhmsiw‘ l

[Eq| B pophne mo lond vl (’*

Y Tafe mackine feadancs i
Sakuak o Cotonanh ending o enes ..,As imﬂ

"""ulubt witfuon cnfuim FMJ.Q_,[..LA Limd

Ldfw a‘f omachines.
'ﬁi‘i\w\. beth h and mohin Xdal ane wod
T m‘\om\uskhd Csvunt ,ﬁlm.nma
O CLuton o shot ¥ udaulh - -

o deet o |,.J'
s "‘-:L-*"vv\a u}m:nln:F Ch o Jinuste



5.
Selukion (2 ane valun
ok (Mur)p = as Mo ond b Ve

\\m H»L W&‘Dh C,L'hw.—d‘.

Ha‘at. be 138 (N



Xdaw — o1y
Y:lg.l ?J‘O-IS (_M i4 '.('

R“'“"""u— l{ *.‘\nm[nm\-r :
X1 -_J'o-l

XG‘M" - J‘o'z X __Qg?__- %

it sfw'f"'-"),,i

£ 2

&
-;_J'I'O r-u

" :
» T IR j°'3 *%\,@L ';J‘l‘gf'“.
- ch n
The f’“{r"‘“ ve e of Ho \m'"* Pin 6K
. LRGP, § _
-———” »-IP bas e
miRe 69 kv cinih s

a5 xio*
Iﬁ" Ry =209)-5 p .

V3 X 6-9x102 ‘




The. seeothunee A.n'ay.m with
af’ ‘cl, jrza J'anu A ka.‘l ." 9 -

ook 4o 'S Joro
'eL At

i

L
a s‘“})‘hﬂﬂSl‘m’ /ﬁnu_u asvanlt :
) .I* Mo T ;\'0 > lou S 'Jel'“

ahohade  velur o-h tasnmanti £ 3*": _}‘9 x 018
= - j\(?%l,-q A-

! ¥ Ls ssalii
g Y, r
‘?).ﬂbb 4’\”5‘.!!\} huh)\ A’ 3 .7 3* }.o + }‘.15 ’

Abseluhy  valua a-;;w»u in 1":-;‘4; 2041 €
:-j (o2 b A

¢) Mm..dma sl Al Sty =VEE kARG

= 23428+ \6 M.

b oo b imrovuphd o Ko
.)M&) M’&“Y ’u.uJ‘nu_ MOM X' 7

1S A

\
S
2

Yir




g— | Ha bria Ry,
"‘,’, +ef. twanl do bi M] %. ‘ ‘""‘\.’.-.
o iy 3’;".—‘- b A= = =gl

0:25

T make e allwars Afon de offset
o 'l xéx209t = :3'903""#'
f5%



6.

O‘}"’i ofmory 3 € ik
& — >
| SO GomwW
1 ’ ‘v,, 09 f}&‘”’a

V)
\oo MVA 920 L6 KV
$210Y g pvs, X25P)-

gufp}\_@‘ {BML valuen

ff  Bare QM‘Qo = [FU8va

G)ewe '\10“1132 wn T = 220 KV
b
Base  vollmgr on Ko load = R20F jzo

I
\ o¥t— 2 W kV

- bbkv



Q"'L,,,u_ ,{,n /QIOKV '*’-“’f"'i"'wt

¥Ti,00d ¥ Q"‘ 93 s Q“‘,)eou
(M"ﬂ)e old Q“’)’B A

oo 310" o :
e et T

Y11 R

1)

RL&LLMU '+&l51’n- ™k

KL= Xao (q.)'ﬁ M")e B ilST}X i ':Jzo'z'f'“'

Kv;)e - 20*
RJL(}M&W{' 210 /CbKV TR " .
K12, mass » I SALA .2_“1_. e pric
? (} |ro 230"

I-mkuku\\l rf.lmul 2 = |t

Vi = \}ou-a& ab He bomiinals Flcaél@

= adm. Crmro'nml ﬂ'f- ft'wo\ a!’*ﬁ:. lo.:LJ
q » Reachve " .

Termimal. voum.ak. " *{L fmu}hmt. ¢ Kenchunee din

’”~E~’T"L
4\ {‘rr

Jo s Jook 'f\ ]
fend 7'—] Load
J Lod

Lk Voy = “wm'n.L wuof, r‘—;ﬂy ‘W!GCLI:VIC
VL-; [ou' Vﬂ““’(

T = Lood W}, V - 6okv




- 1 1

. —— A . -

P L__ (,J"kp
‘__——'—‘
_I" * JavVitaq

GQNO‘ ; é_ u"'o.g

Jaxgorio’Koeg

= hl¥ [: 2564 A
Bare cwwant To . 5 (MVA)a fieeo. levorieo
ﬁ.KCKv)g = J3¥6l

= SFWIFr A -
o
Sty 13 Pra

ffi\m Ko wasddine ddognam

Qfo.t)',,u :(V.) P 4 I, O‘h +7‘1’1‘+w'ﬂ.‘) - \
= 0-909 40133 Ejﬂ.’ Go' 4 Jor oty
=0409 + 0-35% [64 14"

=096 + ISL + jo-aza
— |-065 +J_0-313 .

= 112 ZIN?' pru
Vot im KV -,Q{a,ﬂf.u X base voldoge. m e ym

S L 0 | R

\Vm ] - 122283 RV




