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A n s w e r A L L Q u e s t i o n s 

P A R T - A / 1 0 X 2 = 2 0 Marks.) 

1. W h a t a re t h e a d v a n t a g e s of pu r ep resen ta t i on? 

2. W h a t a re t h e m o d e l s u s e d 4o rep resen t g e n e r a t o r s , t r ansmiss ion l ines a n d i oads in shor t 

c i rcu i t ana l ys i s? 

3. De f ine p r im i t i ve ne twork . G i v e a n e x a m p l e . 

4 . D r a w the z e r o s e q u e n c e ne two rk fo r Y/A c o n n e c t e d t r ans fo rmer . 

5. C o m p a r e G a u s s - S e i d e l a n d N-R m e t h o d . 

6 . H o w b u s e s a re c lass i f ied in p o w e r s y s t e m ? 

7. W h a t is m e a n t by ' faul t level '? 

8. De f ine the t e r m " t rans ient stabi l i ty" . 

9. D r a w t h e p o w e r ang le cu rve a n d spec i f y s tab le a n d uns tab le ope ra t i ng reg ion . 

10. S ta te the l imi ta t ions of equa l a r e a cr i te r ion. 

P A R T - B (5 X 16 = 80 M a r k s ) 

11(a) . F ig . 11a s h o w s a gene ra to r f eed ing two mo to r s t h r o u g h t rans fo rmers a n d l ine. T h e 

ra t ings a n d reac tances are as under . 

G 1 : 100 M V A , 11 kV, 3 p h a s e , x = 2 0 % 

T 1 : 3 p h a s e , 100 M V A , 11 /132 kV, x = 16 o h m s / p h a s e o n h.t s ide 

T 2 : B a n k of 3 s i ng le -phase t rans fo rmers , e a c h ra ted at 35 M V A , 6 6 / 1 I k V , 

x = 10 o h m s / p h a s e o n h.t s ide . 

M 1 : 4 0 M V A , 3 p h a s e , 10 kV, x = 2 0 % 

M 2 : 6 0 M V A , 3 p h a s e , 11 kV, x = 1 5 % 

T h e l ine r e a c t a n c e is 8 0 o h m s . 

D r a w t h e pu r e a c t a n c e d i a g r a m o n a b a s e of 100 M V A , 12 kV in t h e c i r cu i t o f gene ra to r 

Gi. I nd i ca te p u reac tances o n t he -d i ag ram. -(16) 
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12<a). f o r a ne two rk s h o w n in the F i g . 12a form the b u s a d m i t t a n c e ma t r i x . 

Z a = j 0 . 1 ; Z b = j 0 . 2 ; Z c = j 0 . 4 = Zd ; Ze = j 0 .2 ; Z m = j0 .1 A l l -data a re in p.u 

Zm 

3 
l) 

F i g I 2 a 

(16 ) 

(Or) 

(b) . T h e p a r a m e t e r s of a 3-bus s y s t e m a r e as under : 

"Element Line starting Line ending Line impedance '(pu) 

no. •bus bus 

1 1 0 { r e f . ) j 0 , 8 

2 1 2 j 0 . 6 

3 1 3 j 0 .4 

4 2 3 j 0 .5 

5 3 0 j 0.4 

F o r m the Z -bus us ing bus bu i ld ing a l go r i t hm . A d d t h e e l e m e n t in a s e q u e n c e g i v e n in the 

tab le s tar t ing f r om e l e m e n t 1. (16 ) 

13(a) . F ig . 13a s h o w s t h e one- l i ne d i a g r a m o f a T w o - b u s s y s t e m . T h e l ine i m p e d a n c e s a r e 

m a r k e d in per unit on a 100 M V A b a s e . F ind o u t t h e b u s vo l t age us ing N e w o t o n - R a p h s o n 

m e t h o d at t h e e n d of s e c o n d i te ra t ion. (16) 
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S lack Bus 

V , = 1 . 0 2 Z 0 ° pu 

P G 2 = 1 5 0 M W 

-O l v 2 l = 1 - 0 1 P u 

P D 2 = 250 M W 
Q D 2 = 120 M v a r 

F i g . 13a 

<Or) 

(b ) . F ig . 13t> s h o w s the one - l i ne d i a g r a m o f a s i m p l e t h r e e - b u s p o w e r s y s t e m w i th -generators 

at b u s e s 1 a n d 2 . T h e l ine i m p e d a n c e s a r e m a r k e d in p e r uni t o n a 100 M V A c a s e . F i n d 

ou t the b u s vo l t ages af ter o n e i terat ion u s i n g G a u s s - S e i d e l m e t h o d . U s e a c c e f e r a f o n 

f a c t o r a = 1 . 2 . (16) 

0 .01+ j0 .03 

0 .02+ j0 .04 0 .01+ j0 -025 

S lack Bus 

V , = 1 .05Z0° t 
200 O 
M W 

P D 3 = 4 0 0 M W 

-*> 0D3= 250 M v a r 

| V 2 H - 0 5 

- 1 0 < - Q 2 < 10 M v a r 

F i g . 13b 

14(a) . A s y n c h r o n o u s gene ra to r a n d m o t o r a r e ra ted 30 M V A , 11 k V a n d b o t h h a v e 

sub t rans ien t reac tances of 2 0 % . T h e l ine c o n n e c t i n g t h e m h a s a reac tance o f 1 0 % o n the 

base o f t h e m a c h i n e ra t ings . T h e m o t o r is d r a w i n g 2 0 M W at 0.-8 p.f. l ead ing a n d a 

te rm ina l vo l t age of 10.8 k V w h e n a s y m m e t r i c a l t h r e e - p h a s e faul t o c c u r s a t t he m o t o r 

te rm ina ls . F ind the sub t rans ien t cu r ren ts in the g e n e r a t o r a n d the m o t o r a n d fau l t level by 

us ing the in ternal vo l tages of t h e m a c h i n e s . (16 ) 

(Or) 

(b). Figure 14b shows the system representation applicable to a 1000 MVA, 20kV, 
50Hz generating unit. The -transmission data shown in the figure are in p.u on 
1000MVA, 20 kV base. The generator data in p.u on the rating of the unit are as 
follows: 

X , = 0 .25 X 2 = 0 . 2 5 X o = 0 .04 
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X,= X0=0.15 

Xi= 0 .6 
X0=1.8 

X,= 0.6 
X0=1.8 

Fig. 14b 

cctl 

cct2 

Y A B 

X,= Xo=0.1 

Infinite 
Bus 

EB=1 .0 pu 

A D o u b l e l ine to g r o u n d <DLG) fau l t o c c u r s on c i rcui t 2 at t he po in t F as s h o w n in 

F i g . 14b. C o m p u t e t h e m a g n i t u d e of t he pos i t i ve , nega t i ve a n d ze ro s e q u e n c e cu r ren t s 

f l ow ing t h r o u g h g e n e r a t o r immed ia te l y a f te r t h e fau l t . ( 16 ) 

15(a) . F ig . 15a s h o w s t r a n s m i s s i o n n e t w o r k . T h e pu reac tances o f t he e q u i p m e n t s a re as 

s h o w n . T h e vo l t age b e h i n d t rans ien t r e a c t a n c e of g e n e r a t o r is 1.1 p u . T h e s y s t e m is 

t ransmi t t i ng 1 pu rea l p o w e r w h e n fau l t o c c u r s at t h e m idd le o f o n e of t h e l i ne . 

D e t e r m i n e (i) t rans fe r r eac tance for pre fau l t , du r i ng fau l t and p o s t faui t cond i t i ons a n d 

<ii) cr i t ical c lear ing a n g l e . (16) 

| E ' | pu 

X d =j0.2 

jO.l 

jO.l 

j0.4 

j 0 . 4 

Fig 15a 

jO.l 

jO.l 

V = ( l + jO)pu 

(Or) 

(b) . T h e s y n c h r o n o u s m a c h i n e s h o w n in F ig . 15b is de l i ve r ing 100 M W a n d 75 M V A R to the 

inf in i te bus . T h e vo l t age of t he inf in i te bus q is 1+j0 p u . T h e g e n e r a t o r is c o n n e c t e d to- the 

inf in i te bus t h rough a l ine o f r e a c t a n c e 0.-08 p u o n a 100 M V A b a s e . T h e m a c h i n e 

t rans ien t reac tance is 0 .2 p u o n -a 1-00 M V A b a s e a n d -the inert ia c o n s t a n t H is 4 sec . A 3-

§ fau l t o c c u r s at bus 'p ' for a du ra t i on o f 0 . 0 2 s e c . C o m p u t e the ro to r a n g l e at t = 0 .04 sec 

(At = 0 . 0 2 sec) us ing m o d i f i e d £ u l e r m e t h o d . T h e f r e q u e n c y o f t he supp ly is 5 0 H z . (16) 

j0.08 

Fig. 15b 

V 

Vq = 1+j 0 
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