
l Exam No:

GANPAT UNIVERSITY
B. TECItr SEM- YI (EtEcTRrcAL)

REGULAR EXAMINATIOT{ APRIL'JUNE 2017

2EF'602 z P OWER SYSTEM ANALYS$
TOTAL MARKS: 60

algorithm.
fi"fi #;,1lKV, 3-.u synchronous generator has a direct sub-transient reactance

;":ril;'#tr: rffi ;;il;; r.ri-rrqu.nce. reactance are 0.3 5 and 0. 1 per unit
l^J ha*aminp fhe srthij#;'":*i,lir:ilffi#i;rth.;;"**l,t'::llo.Y,1:Tl*:'::ftr*::*;

;##?;;; in ,r,, generator and rhe line-to-rine *log".f:t" **f:i:f
ffirffiffi;";.-t. iirrr+o-gro*d farlt occ'rs at the generator terminals with

Instructions: (l) This Question paper has two sections. Attempt each section in separate answer book'

(2) Figures on right indicate marks'

tll ge precise aitl to the point in answering the descriptive questions'

SECTIOFI- I

A synchronous generator rated 3-phase 11 kV, 100 MVA has Xr =a, =j0'1 p'u

and Xo :10.04 p.u. O.t r*ine tG fault current and line-toJine voltages during the

fault condition (a) if a single line-to'ground (SLG) fault occurs on the generator

terminals(b) if the generator neutral is solidly grounded(c) if the generator is

operating at no-load and rated voltage prior to the fault'

Derive an expression for the fault current and tenninal voltages for a linetoline

Fault which occrus ;t thr terminals of an unloaded 3-O, alternator' Assume that the

alternator has an isolated neutral. 
OR 

. , *

Enlist different types of faults and compare vadous fault analysis'

A 20MVA, llKV, 3-@,50H2 generator has its neutral earthed ftrough a 5o/o-teactor'

It is in parallel witl, anotfrer iJentical generator having its neutral earthed throug! a

5Yo reactar. Each geoerator has positive, negative and zero sequence reactanc€

which ue 20Yo,l0'ir,';j1i ts't respectively. If a line-to-ground short circuit occurs

in the common bus bar, determine the fault cunent' .a ry i --^ 1--.:'
Discuss importance it Z bus in SC studies and develop the Z bus building
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Que.-l (A)

Que.-2 (A)

(B)

the generatot opttatifig unloaded at ruted voltage'
OR

Que.-2(A)Writeashortnoteonselectionofcircuitbreaker.
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(B) The data is given below for a system as
' 

shown in figure. Transient reactance of'

each generator-O'l5 Pu' Leakage

reactance of each transformer = 0'05

pu. Zl2=j0.1, Z!3=j0.L2,,22310'08'-Fot 
u toiid thte" phase fault on bus 2'

find
(i) All Post fault bus voltages
(ii)Short circuit fault current
(iii)All post fault cunents in lines '
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Que.-3 Attempt any Two:
(A) Justifu "For fully transposed tlree phase transmission line sequence nefworks are mutually

decoupled."
{B) Analyze the double conductor open fault and also draw the connection diagram of

sequence network under this fault.
(C) Foi n bus system havrpg short circuit on rth bus , prove that post fault voltage is

. Vr'= (Z' ! l '+Zo)*Yr"

SECTION-II

Qgti:-4 (A) An overhead line with surge impedance 400 ohms bifurcates into two lines of surge
impedance 350 ohms and 50 ohms respectively. If a surge of 100kV is incident on
the overhead line, deterrnine the magnitudes of voltage and current which enter the
bifincated lines.

Que.-4

(B) Discuss and draw the variation of voltage and cunent in a short ended line. t05l

(A) A rectangular surge of 100 kV travels tSrt an overhead line of surge impedance of I04l
400 ohms, towards a junction with another an underground cable with surge
irnpedance of 50 ohms. Find the reflected and refracted voltage and current as the
flrge reaches the junction.

(B) Discuss the Wilson's theory of charge separation related to lightning phenomenon. '1031

(C) Draw and explain the working of any one types of lightning anesters. t03l
(A) (i). Enlist the assumptions for preparing the impedance diagram and reactance [021

diagram frorn any one-line diagram.
(ii). Draw the circuit and proper graph which shows the hansient in DC operated I02l

R-L circuit.
(B) Discuss modelling of synchronous generator on no load with equivalent circuit for t06l
-. short circuit studies and discuss the effect of load on equivalent circuit,
.E i . ,- i" i? 

oR
(A) Figure shows a one-line diagram of a power system: The ratings and reactance are I05l

as : Generator : 20 MVA, 11 kV, X = 15 %; Transformer T1 : 25 MVA, 12.5 /
132 kV, X: 10 % ; TransformerT2 : 20MVA, ll / l32kV, X= 10 % ; Motor
Ml : 15 MVA, llkv, X = 15 % ; Transmission line : (200 + j500) Q. Take
20MVA as base value and base voltage of 132 kV for the transmission line. Find out
the new per unit reactance for all.

Que.-5
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Que.-6
(A)

Discuss the per unit system and its advantages and disadvantages. Derive the per

unit impedance for single phase system.
Attempt any two:
Two motors have rated inputs of 15 & 7.5 MVA both of l0kV with 25% sub transient
reactance are fed from a 25MVA, l1 kV, three phase generator with x" =20Yo through hvo 3
phase Delta-star conneoted 30MVA,10.8/l2l kV transfonner with leakage reactance of
1OW on each side of fiansmission line. Assume all neutrals are earttred through 10%
reactance. Draw positive, negative and zero sequence networks with all appropriate values.
Deduce an equation of the short circuit current of transmission line and discuss
doubling effect.
Write a short note on per unit representation of transformer.

END OF PAPER

I0sl

l10l

(B)

(c)

D^*^  t  ^ f t


