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2nF,602: POWf,R SYSTEM ANALYSIS
TIME:-3 HOURS
INSTRUCTIONS:- 1. Anempt all questions.

Que-l (n)

2. Make suitable assumptions wherever necessary.
3. Answer to two sections must be written in separate answer books.
3. Figures to the right indicate full marks,

SECTION I
Write the equation of short circuit current of synchronous machine ancl also discuss (0S)
transient, sub transient and steady state reactances with the help of S.C, cunent waveform.

The one line diagram for a rudial s,vstem network consists of two generators, rated l0 (06)
MVA, 15Yo and l0 fulvA, 12.5 % respectively and connected in parallel to a bus bar A at
11 KV' Supply from bus A is fecl to btis B (at 33 KV) through a transformer Tl (rateri: l0
MVA, l}Yo) and OFI line (30 KM tong). A trairs{brm er T2 (rated: 5 MVA, ggzo) is used in
bstween bus B {at 33 KV) and bus C (at 6.6 KV). The length of cable running from the bus
C up to the point of fault, F is 3 KM. Deteruine ihe curent and line voltage at l l kV bus A
under fault conditicns, when a fault occurs at the point F, given that Zcabl-e: 0.135 + i 0.0g
ohmi kVi and ZOH-iine= 0.27 + j 0.36 ohrnr,km.

OR
Quc-tr (a) A 3-phase transmission line operating at l0 kV ancl having a resistance of I ohm and (06)

reactance of 4 ohm is connected to the generating station bus bars thror-rgh 5 IvIVA step up
transformer having a reactance of 5o,4. The bus bars are supplietl by a l0 MVA alternator
Itaving 10ok rea*tance. Calculate the short circuit kVA fed to symmetrical fault between
phases if it occurs at the load end of transmission line

a {b} Develop an algorithm for Short Circuit Studies of pcwer svstem. (0s)

Que-Z {a} 'A 100 fulvA, 33 KV, 3-phase generator has a sub transient reactance of ll%.The generator (06)
supplies 3 motors through a step-up transformer - transmission line - step down
Transformer affangement. The motors have rated inputs of 30 MVA, 20 MVA and 50
MvA, at 30 KV witlt20Yo sub transient reactance each. The 3-phase translbrmers are rated
at 100 MVA, 32Kv-V/ll0 KV-Y with 8 o/o leakage reaotance. The line has a reactance of
50 ohms. By selecting the generator ratings as base values in the generator circuit,
determine the base values in all the othei parts of the system. Hence evaluate the
corresponding pu values and drarv the equivalent per unit reactance diagr.am.
Explain Z bus building algorithm using different types of modifications. (06)

olr
A 120 MVA, 19'5 kV generator has Xs = 0.15 per unit ancl is connected to a transrnission (06)
line by a transformer mted 150 MVA, nAYllsA tfr with X = 0.1 per unit. If the base to be
used in the calculation is 100 N'(VA, 230 kV for the transmission line, find the per unit
values to be used for the trarrsformer and generator reactances.
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Que-2 (b) Ansu'er the following question in shott'

(i) What is symmetrical fault?

ittl obtain the value of followin gz a * az + 7' a - a2

(iii) Why do we use reastors in power system?

i1:
Que-3 AttemPt anY two.

(a) oru"i6pun algorithm for short circuit studies of power system.

(b) prove that mutual sequence impedance of transmission line having negligible resistance is

zero.
(c) Classiff various types of fault in power system in detail'

SECTION II

Que-4 (a) Draw the Per unit imPedance diiasram for the power system shown in figure' Neglect (06)

resistanoe anci trse a bass of 200 MVA, zz0 kv in 40 e line' The rating of generator'

transformers and motor are: Generator : 200 MVA' 25 kV' X": 10 0/o:: Mstor : 100

MvA,  1 l  kV.  X ' , ,  =20%;  Y_Yt rans fbrmet  :200MVA.  |2Y l220YkV,  X :15

%;  Y -A t rans former  :200MVA,  11A I220YkY '  X= l loh '
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(b)

(c)

Que-4 (a)

Drawthezerr :sequencenetwsrkfcr ( [ )s tar -del ta t ransformerwi thneutra lear thed(2)
Delta-Deltatransfbrtner(3)Delta-starwithtrneaithedneutral'
suppose for a given uur" uottug* ano uase nolt-amperes, the-per-unit impedance value of an

element is Z. What will be the per-unitlmpeilance value of this erement when the voltage

and volt-amperes bases are both doubled?
OR

Explainthesteadystatemodelofsynchronousmaghinernodell ingwithnecessaryphasor
;i&; anel alsc iir"uut about the power angle curve'

(03)

(02)

(0s)

AE

Que-5 (a) what do you mean by transient? which are the necessary conditiohs to have a transient in (0(

thecircuits?DiscusstransieritincircuithavingR-L-Ccomponents'

(b )Asshownin f ig t r reagenera tor tbed ing twornotors th rought rans formersand l ine .The(06]
ratings arrd reactances are as under' Generator : 90 MVA, I I kV' x = 25 o/o'Transformer

Tr : 100 MVA, lA I r,32kv, X = 6u/s,TransformerT2" Bank of three single phase |}'

transformers each rated at 30 MVA, 66 / l0 kv, X = 5 % Motor Mr : 50 MvA' 10 kv',

X : 20 o/o,Motor Mz : 40 MVA, 10 kV, X= 2A %Jransmission line t 1:,1111^l1Y
generator rating as base values, draw positive sequence network and indicate per unit

Tz  Ar  /
reactance on the diagranTl 

tt 
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{b)

(c)

Que-6

{a)

(b)

(c)

Develop Z bus for the system shown in figure. Transient reactance of each generator = 0. l5 (06)pu' Leakage reactance of each transformei:O.0s pu.zn:il.r,213=j0.1;; r]:fi-.0t.

fi.3:ryfiij*J;l*""fj:::^*T:3:::::::l:i*'has a direcr sub-rransient reactance {0s)tr rgaclance

::.?,,T :i,flr:::::jff r*::?"::::::_ rea*ances are 0.35 and 0.1 pu respectivery rhe
trj,T::g*."::"::::1 i: iriqt, giounrrerr. n,,*,*r",6;;;;,,1*.ffi"i,1,?3i,Jll

#;#;il:JTffJfiiHi:grot tnd f2rr l f  ^ . . r , -o or  * l^^ -^-^- . . . -  l - IrBrs rrne I
g:#l?:T"::::::l}":.:::::iterminars wit ir," gen**to, unroaded ar rared ,,ortug.lExplain travelling waves of transmission line vrhen recJiving end is open circuitsd. (04)

computations?}-ffi*filrruntt 
varue. what are the advanrages and disadvantages of per-unit (03)

Attempt Any two.
A transmission line 

lavine a surge impedance of 'z' ohms is terminate4 tl*ough aresistance R' Derive the eipressioir for co-efficient of reflection and r"fru"tion for (i)Voltage waves and (ii) Curent waves.
Explain capacitance switching with necessary rvaveforms and circuit diagram.
Deduce the fault current equation of power system having double line fault and also drawfhe sequence network coruriction diagram at point of faurt."

(12)

o END OF TIIE PAPER
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