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Note: Answer two full questions, draw sketches wherever necessary.

Q. Discription of Question M Cco RBT
No LEVEL
1 a  A300MVA, 20kV, 3-phase generator has a reactance of 20%. The generator supplies two 8 Co3l6.1 L4

motors M1 and M2 over a transmission line of 64km as shown in one line diagram shown
below.The rating of the components are as follows,T1: 350 MVA, 230kV-Y/20 kV-4, X=10%,
TL: L=64km, X=j0.5 ohm/km , T2: Componsed of three single phase transformers each rated
127kVv/13.2kV, 100MVA with leakage reactance of 10%, M1: 200MVA, 13.2kV, X"=j0.2 p.u
M2: 100 MVA, 13.2kV, X'=j0.2 p.u Draw the p.u reactance diagram, taking generator ratings
as base.

o G Tl T2 _Off
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b List the advantages of Per Unit computations? 5 CO0316.1 L4

OR
2 a A 100 MVA, 33kV, three phase generator has a subtransient reactance of 15%. The 8 CO316.1 L4

generator is connected to the motors through a transmission line and transformers as
shown in figure below. The motors have rated inputs of 30 MVA and 50 MVA at 30 kV and
31 kV respectively each with 20% subtransient reactance. The three phase transformers are
rated at 110 MVA, 32kV A/ 110kV Y with leakage reactance 8%. The line has reactance of 50
ohm. The three phase load absorbs 20MW, 0.8 power factor lagging at 30kV. Select Base
MVA as 100 and 33kV in the generator circuit, obtain the p.u impedance diagram.

30MVA
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08 palag
30KV
b Show that per unit impedance of two winding transformer will remain same referred to S CO0316.1 L4
primary as well as secondary.
3 a Explain symmetrical system, balanced system, impedance diagram, reactance diagram. 6 CO0316.1 L4
b Explain the single line diagram and per unit system with examples. 6 CO316.1 L4
OR
4 a Explain change of base concept and derive the formula for new per unit reactance. 6 CO0316.1 L4
b Write the importance and advantages of three winding transformer. 6 CO0316.1 L4
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Note: Answer two full questions, draw sketches wherever necessary.

Q. Discription of Question M CO RBT
No LEVEL
a A synchronous generator and motor are rated for 30,000 KVA, 13.2KV and 8 C0302.2 L4
both have subtransient reactance of 20%. The line connecting them has a
reactance of 10% on the base of machine ratings. The motor is drawing
20,000 KW at 0.8 p.f. leading. The terminal voltage of the motor is 12.8 KV.
When a symmetrical three-phase fault occurs at motor terminals, find the
subtransient current at the fault point if”
. b- ‘Write a short note on selection of circuit breakers. 5 CO0302.2 L4
! OR
2 a Show that the subtransient reactance of the synchronous machine is the 8 CO302.2 L4
smallest and the steady state reactance of the machine is highest among all
the reactance’s. i.e X3 < X¢’< X4
b Write the procedure for the analysis of three phase symmetrical faults using 5 CO302. 2 L4
thevenin theorem.

3 a Derive the expression for phase voltages in terms of symmetrical 6 CO0302.3 L4
components.
b The current flowing to a delta connected load through a line 'a' is 10A. With 6 CO0302.3 L4
the current in line 'a' as reference and assuming that line 'c¢' is open, find
symmetrical components of line current.

OR
4 a Show that symmetrical components transformation is power invariant. 6 CO0302.3 L4
b Explain phase shift in star-delta transformer bank. 6 C0302.3 L4
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Note: Answer two full questions, draw shetches wherever necessary.

QN Discription of Question M coO

1 2 Derive an expression for fault current for the case of LG fault on the terminals of 6 CO302.3
synchronous generator with fault impedance Zf.

b A synchronous motor is receiving 1OMW of power at 0.8pf lag at 6kV. An LG fault 7
takes place at the middle point of the transmission line as shown in fig below. Find
the fault current. The ratings of the generator motor and transformer are as under.
Generator: 20MVA, 11KV, X;=0.2pau; Xy=0.1pai No=0.1p.u. Transtormer Tl
ISMVA., 11.5Y-345Y kV, X=0.1pa. Transmission line: Np=N=5( Xo=10€2.

' Transformer T2: 1SMVA, 6.9Y-34.5Y KV, X=0.1pau. Motor : ISMVA, 6.9KkV,
Xy=0.2p.u; X;=X¢=0.1p.u. Take generator ratings as base.

S
& awd ow D

LG

Cc0302.3

OR
a  Derive an expression for fault current for a fault taking place at point F on power 6  C0302.3
system with Zf (LL Fault)
b Draw the sequence networks for the system shown in fig 1. Determine the fault 7 CO302.3

current if LL fault occurs at point ‘F’. The p.u reactances all referred to the same
base are as follows. Both the generators are generating 1 pu.

|38 ]

G1: X0=0.05. X;=0.30, X,=0.20, G2: X0=0.03, X;=0.25, X,=0.15
Line-1: X0=0.70, X;=0.30, X,=0.30, Line-2: X0=0.70, X,=0.30. X,=0.30
Tl: X0=0.12, X;=0.12, X,=0.12, T1: X0=0.10, X;=0.10, X»>=0.10

‘ T F Line-\ Te-
\(1‘(> {3{ 3EYy ! Lihe-2 *Y! Ya
3 a Derive swing equation. Draw Swing Curve. 6 C0302.4
b Derive an expression for power angle curve of non salient pole synchronous 6  CQ302. 4
machine. Draw power angle curve.
OR
4 a Derive an expression for power angle curve of salient pole synchronous machine. 6 COQ302.4
Draw power angle curve.
b Define steady state stability, transient stability, SSSL and TSL. 6 CO302. 4
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