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g three-phase generator s connected to an lnt” nite bus via double cnrcwt transmlsslon Ime as
|n'f‘gure Q1. Pararneters of the elements-of the: systems in p.u. on common base are
d ted ln the figure: At the steady—state cond|tlon mechanlca| power developed by the generator

, X=]0.4 pPuU. KR ' | H

Xesj02pu

-~ FigureQl =

'-terrnme the power angle at the normal workmg condmon B
-Ifone of the hne is dlsconnected from ‘the supply by openmg mrcwt breakers at the both
ends of the line determlne new pQWEr‘ angle at which the system become stable f
': When a single line is at operatlon a three—phase fault occurs at the generator bas-bar. If the l
“fault is not cleared how Iong the system can remain in stable condition (H=1.4 5)? f
d. Sketch the power angie curves for the 5|tuat|ons (a) (b) and (ﬂ.)

n generator delwers power to a large system via 275 km, 400 kV three phase transmlssmn
Per—phase mductance and sucepctance of the Ilne are jO 36 Q/ km and 142 uS/km

Calculate the propagation constant and surge impedance-
b. What should be the maximum sending end voltage in order to maintain the far-end voltage

~ below 445 kV when the line is opened_?
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voltage at both ends ofthe line are’ ‘maintained at its rated Vaiue " -f:_ i S

Calculate. the voltage at the midpoint of the line

If the generator has reactive power limit of -25 <Q< 50 MVAr- ‘determine whethe
itls r_eqmred any additional device to install at the sending-end. of the fine. If ..

" required identify the type and capacity

<
C.
i.
ii.
Question -

For the syster shown in figiire O3 {all parameters are given in pu on 'éoir'x"r'ﬁo‘ﬁ'_;bas_e)_' Ce

v

a.
b. Calculate voltages at nodes 2 and 3 after 1St iteration using Gauss— Zmde! method

C.

Form the nodal admittance matrix

What is the power dehvered by slack bus?

Questlon 4

a. -

- V=1.0pu |

‘g oaso22

1.0+j0.5

_ FigureQ3

Explain why Newton-Raphson method and it's rnodlf‘ cations are wldely used for load — flow
calculation when compare with the Gauss-Zeidel method. :
b. * What are the disadvantages of use of Newton- Raphson method for load ﬂow calculatlons?

i.
ii.
fii.

) 7Nodal admIttance matrlx of the power system ShDWn in f‘ gure 0.4 l5 glven below

Write the equatlons for the real power at bus 2 and real and reactuve power at bus 3
Caiculate maximum power mismatch
Write the elements of the matrices given:

(No need to wnte fulI expressmns and do not perform oalculatlons)

m[ %= [,{.}g]
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~IVI=1.05pu

o o Figure Q4 . |
stion 5 _ L e
- Explain the lmportance of optlrnally aIIocatlon of generatlon levels to various units in power :
- systems _ il
 Certain therma! power statlon has two_ggn_é}rgting u‘n,'ljc':s._"_ The operating costs of these units i
'-'aregwenbelow R . _ ' i
C = 350 + 8 8P1 + 0.006PF — h — 300 PA =< 1200:-MW: il

$ i

_ Cz--400+7‘:3P2—i—0005P2 T 400<P2<1000MW i

' | ‘Find the lncrernental fuel characteristic cost of each unit il

ii. Calculate economic dispatch betWEen the .units when Ioad ns .

C +'(a). 725 MW" C(B) 1500 MW T I

jit. - If 1500 MW consunies during 16 Hours and 725 MW dunng 8 hours per day calculate - Al

R the total cost of opera‘uon per day? (Neglectthelosses) L i

on 6 il
radial dlstnbutlon systemn is shown in ﬂgure Q6 relays at Aand B provides back-up protection for g;( *
relay at D. At relay focation D following currents have been calculated: | J;}\
Maximum load current 1150 A ﬁm

Minimum fault current -+ :1000A !'{*‘

Maximum fault current : 5000 A i?{%

rent transformer ratlo at Dis 500/5

.time current charactenstlc of over-current relay at any location on any plug setting with the

4.5 3.9 2.65 2.0
1.5 40 5 10 20 ' |

P'll_lg settings are at 2.5, 3.75, 5.00, 6.25,7.5,8.75and 10.0A and the time lever is continuously
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Figure Q6

- a. Select - : -
R ple-up value and time lever settmg for the relay at D
il suitable carrent transformer ratio at relay locations' A and B
i plck—up value settlng and the trme lever settlng for the relay atA "~

b. Sketch the time —current characterlst:cs for the relays at D, A and B.
Question 7 |

 With surtable sketches dlscuss the v use of dlfferentlal relays for the protectaon of
i ‘Generators . - L o0l iii Bus-Bars '
i, - Power Transformers '

b. Sketch the' operatmg reglon of followmg types ‘of distance’ relay and discuss their use:

i. Impedancerelay =~ : fii. Off-set mho relay
ii. Mho relay i Direct|onal-re_lay

5 Gio An off-set Mho relay charactenstlc has the centre of its operatlng reglon at (19 2,14, 4) 0
E‘_the R-X plane and its. rad1u5 is:40.9Q.. Determine. the. maximum- leakage: reactance.g
transformer in p.u that can be fully protected by the relay when the relay is located at th
transformer on |ts 33 kV srde The transformer Is rated at 1000 kVA, 33 kV/llkV
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