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<\ Question Paper Code : C 1262

I /B Tech, DEGRE

IXAMINATION, APRILAVAY 2010,

Sixth Semester
Blectrica and Blectronics Bngincoring
EE 1352 — POWER SYSTEM ANALYSIS
(Rogulation 2001)
(Common to BB, (PartTie) Fith Semaster Regulation 2005)
Tima  Three hours Masimum : 100 marks
Answer ALL questions.

PART A — (102 = 20 marks)

1 Whatis one line diagram?

2 Write the equation for converting the pu impedance exprossed in one base to
another base.

Deseribe primitive network. Give an example.
4 Compare Gauss-Seidsl and N-R method.

5. Wha are the models use o represent generators in short cireut analgsis?

6. The three-phase fault level of 220 KV bus i 40 pu on 100 MVA base. Wht s

the positive sequence Thevenin impedance looking into the bus in Ohns?
Noglect resistance.

Draw the equivalent sequence networi for a L-L, bolted faul in power system.
5. Draw the zero sequence network for ¥/4 conneeted transformer.
9. Define steady state stability,

10, What are the causes of oseillatory and non-oseillatory instabilities in power
systems?



[image: image2.jpg]1

12,

@

®

@

PARTE — (5% 16

() The subtransient renctance of a 500 MVA, 18 kY generator is
0.25 pu on its ratings. 1t is connected to a network through a
207400 KV transformer. Find out the subtransient reactance of the
generator on a base of 100 MVA and 20 kV. @

(i) A transformer interconneels a strong 400 KV and a weaker 200 kV

tem s is provided with a tap changor 01 the 400 kV side. What

s the effect of sotting the tap such that the voltage ratio is
410/200 kY on the 400 and 220 kV sides? @

Gt} Draw the pu reactance diagram of 2 three-winding transformer
whaso three-phase ratings axe : primary (P), wye-grounded,
15 MVA, 66 KV ; secondary (), wye grounded, 10 MVA, 132 kV 5
tertiary (), delta connected, 5 MVA, 2.3 KV. Mark the approprite.
values of the impedances. The measured data for impedances are
Zpa= 1% on 15 MVA and 66 KV ; Zm = 9% on 15 MVA and 66 KV ;
75 = 8% on 10 MVA and 13,2V, @®

or

The data for the system whose single-line-diagram is show in Fig. 1 s

as Gollows

T1-5MVA, 18.2 A/132 Y KV, X = 10%

T1110 MVA, 138 ¥/69 A KV, X = 8%

Teansmission Line : Z, = 10+ 100 ©/phase

Load, : %, =300 Qlphase

Chonse the base power & 10 MVA and apprapriate base voltage for

difforent. parts. Draw the impedonce diagram. with values of per unit

impedances of various components clearly marked Also find the

gencrator current, the transmission-line current, the load carrent and

80 marks)

the Load voltage. a5
1 5 .
T
B2 R B
Figl

The parameters of a 4-bus system are as under
Lineno. Line sturting Line ending Line impedance  Line charging.

bus bus. ) admittance (pu)
1 1 2 02408 002
2 2 3 034509 5003
3 2 4 0254310 004
4 3 1 02408 002
5 1 3 014304 joor
Draw the netswork and find bus admittance matrix an
or
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Fig2

13, (a) For the three-bus system given in the Table 1, formulate the Z-bus using

the Z Bus building algorithm. Take bus

Table 1
Blement No. From Bus To Bus
1 1 2
2 2 3
3 3 1
1 1 0
5 2 o

or

1 as roforence

Tmpedance (pu)

j01
jo1
jo1
jozs
j02s

(b Twa synchronous motors are connected fo the bus of large system
through a short. transmission line shown in Fig. 3. The ratings of the

variaus components are

Mator (each): 1 MVA, 440 V, 0.1 pu transient reactance

Line : 0.05 & (reactance)

Large system : Short-circuit MVA at its bus at 440 V is 5

When the mators are operating at 400 V, calculate the short circuit
current (symmotrical) fod into a threo-phase Tault al motor bus. (16

M
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Derive the relationship for fault currents in terms of symmetrical
companents when there 3 a linc-to-ground (L-G) fault on phase a. (16

or

) Show that for a three phase transmission line the sequence
networks (pusitive, negative and 7ero) are not. decouplod 3f the
mutual impedance betaseen the lines is not equal. @

(i) Show that positive and negative sequence currents are equal in
‘magnitude but out of phase by 180 deg. in a line-to-line fault.  (5)

Fig. 4 shows transmission network. The pu reactunees of the equipments

are as shown. The voltage behind transient resctance of generator is

1.2 pu. The generator is delivering 1.0 pu power under prefeult condition.

Determine

@ tansfor resctance for prefuult, during faule and post fault
conditions and

i) eriteal cloaring angle.

oIS jo1s

023 ors ! jors

16
Fig 4
or

The synchronous machine shown in Fig. 5 is goncrating 100 MW and
75 MVAR. The voltage of the infinile bus q is 140 pu. The generator is
connected 1o the infinite bus through a line of reactance 0.06 pu on a
100 MVA base. The machine transient reactance is 0.2 pu and the inertia
constant is 6 pu on & 100 MVA base. A 3- fault occurs at bus ' for a
duration of 0.1 scc. Compate the rotor anglo at L = 0.0 sce (A =0.03 scc)
using modified Buler method. The frequency of the supply is 60 Hz, ~ (16)

ode
@_V’_W_QE

Va=140

Fig.5
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