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T.E. (Efectrical)
POWERSYSTEM-I|

(2019 Patter n).(Semester-11) (303148)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer QLar Q2, Q3or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrarh must e drawn wherever necessary.
3) Figuresto'theright side indicate full marks.

4) Use of.@ calcuiator is allowed.

5) Assume suitable data if necessary.

Q1) @ Givethedetailed classification of buses used inloadtlow analysis. [6]
b) Statethefollowing statementsaretrueer falsewith justification. [6]

1)V The bus admittance matrix.is a'sparse matrix
i)  Infast decoupledload fIO\iv,&tr‘;e resistance of thelinesare neglected.

c) Impedances(inpu) between bisesaregiveninthefollowing Fig. Caculate
~>

the Y bus of the system. < [6]
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OR

Q2) @ Draw the per-unit impedance diagram of thesystem siiown below. Take
the base values as 10MVA, 33kV on the | gagk [6]
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b) Explainload flow analysis using thefast decoupled method. [6]
c) What isper unit system? State the advantages and disadvantages.  [6]

Q3) @ Forthe power system shownin the figure bel ow, the specifications of the
components are thefollowing: [12]
G1: 25kV, 100 MVA, X=9% G2: 25kV, 100 MVA, X=9%
T1:25kV/220KV, 00 MVA, X=9% T2: 220 kV/25kV, 90MVA, X=9%
Line 1:X~150 ohms
If thethree-phase fault is taken place at bus 1, ealculate fault current
supplied by-each generator. Take generator.1 rating as base values.
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b) Draw the nature of fault Cl{l’ﬁ?;’lt, If the'symmetrical fault istaken place at
the terminal of an unloaded alterqator. Clearly mark the sub-transient,
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transient and steady"state perigdk: [6]
OR
Q4) @ Findthefault eurrent, ifthree phasefault istaken placeat (i) F1 and (it)F2.
[12]
50 MVA
11KV/66KV
x=10%
50 MVA@__% F: i1 ohm/km .
11kV .
x=5% E F1 length 50km F2
Fig Q4A)
b) Write a short note on “Feeder reactor”. [6]
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Q5) 8

b)

Q6) a)

With usual notation, prove that threg-phase apparent power. [6]

Sabc = 3(\/a1| *al +Va2| *a2 +Va0| *aO)

Draw azero-sequence diagram far the following transformer connection.
[6]

)  Ddta-star transformer(\Withisolated neutral)

i) Delta-star €onnected transformer with neutral-grounded with

Impedance:

For atransmissipn line, positive sequence impedance iS(1+j10) onmand

zero sequence’impedance is (4+)31) ohm. Determinefollowing matrix

where Z&Sdlf impedance and Zmismutua impedanee of thetransmission

line. [6]
Z; Z. Z.
ZoZ. Z, Z,
Z Z. Z
OR
Derivethe equation for fault currentiv L.L Gfault. [9]

A20-MVA, 6.6-kV, 3-Phase a{Iternator I's connected to a 3-Phase
transmission line. The per unit pesitive; negative and zero-sequence
impedances of the aternatorfare]0,1;)0.05 and j0.04 respectively. The
neutral of the alternatoris e@nnected-to the ground through an inductive
reactor of j0.05 p.u. The ber unifpositive, negative and zero-sequence
impedances of the trapsimissionline are 0.2, j0.2 and j0.3, respectively.
Per-unit values are’baged on the machine rati ngs. A solid ground fault
occurs at one phase'Gf-thefar end of the transmission line. Calculate the

fault current. (9]

Compare'H\V.DC andEHVAC transmission systems. [6]

Draw theeomplete single-line diagram of the HV DC system showing all

components. [9]

Write a short note “Monopolar HVDC station”. [9]
OR

Explain “ Constant Extinction Angle control iHY DCsystems’ [6]
Write the functions of the following compenentsinddVDC system: [5]
1) ACsddefilters.

i)  Converter transformer.

Write ashort note “ Chandrapur-Padghe HVDLZ line”. [9]

[6003]-368 3



