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GATE-2003 One Mark Questions 

1. Bundled conductors are mainly used in high voltage overhead transmission lines 

to 

a. reduce transmission line losses 

b. increase mechanical strength of the line 

c. reduce corona 

d. reduce sag 

 

2. A power system consist of 300 buses out of which 20 buses are generators bus, 

25 buses are ones with reactive power support and 15 buses are the ones with 

fixed shunt capacitors. All the other buses are load buses. It is proposed to perform 

a load flow analysis in the system using Newton-Raphson method. The size of the 

Newton Raphson Jaeobian matrix is 

a. 553 x 553   b. 540 x 540 

c. 555 x 555   d. 554 x 554 

 

3. Choose the appropriate auxiliary components of HVDC transmission system 

from the following 

1. D.C. line inductor 

2. A.C. line inductor 

3. Reactive power sources 

4. Distance relays on D.C. line 

5. Series capacitance on A.C. line 

a. 1 and 2   b. 1 and 3 

c. 2 and 4   d. 4 and 5 
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4. A round rotor generator with internal voltage E1 = 20 p.u. and X =1.1. p.u. is 

connected to a round rotor synchronous motor with internal voltage E2 = 1.3 p.u. 

and X = 1.2 p.u. The reactance of the line connecting the generator to the motor is 

0.5 p.u. When the generator supplies 0.5 p.u. power, the rotor angle difference 

between the machines will be 

a. 57. 42
0
   b. 1

0
 

c. 32. 58
0
   d. 122. 58

0
 

 

5. The interrupting time of a circuit breaker is the period between the instant of 

a. initiation of short circuit and the are extinction on an opening operation 

b. energizing of the trip circuit and the arc extinction on an opening operation 

c. initiation of short circuit and the parting of primary are contacts 

d. energizing of the trip circuit and the parting of primary arc contacts 

 

GATE-2003 Two Marks Questions 

6. The ABCD parameters of a 3-phase overhead transmission line are A = D = 0.9 

 0.B = 200  90
0
 ɋ and C = 0.95 x 10

-3
  90

0
 S. At no-load condition a shunt 

inductive, reaction is connected at the receiving end of the line to limit the 

receiving end voltage to be equal to the sending end voltage. The ohmic value of 

the reactor is  

a. Ðɋ    b. 2000 ɋ 

c. 105. 26 ɋ   d. 1052.6 ɋ 

 

7. A surge of 20 kV magnitude travels along a lossless cable towards its junction 

with two identical lossless overhead transmission lines. The inductance and the 

capacitance of the cable are 0.4 mH and 0.5 ɛF per km. The inductance and 
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capacitance of the overhead transmission lines are 1.5 mH and 0.015 ɛF per km. 

The magnitude of the voltage at the junction due to surge is 

a. 36. 72 kV   b. 18.36 k V 

c. 6.07 k V   d. 33.93 k V 

 

8. A dc distribution system is shown in figure with load currents as marked. The 

two ends of the feeder are fed by voltage sources such that VP VQ = 3 V. The value 

of the voltage VP for a minimum voltage of 220 V at any point along the feeder is 

V

Q

0.1

ŹŹ ŹŹ

0.20.5

P

V

SR

30 A20A10A 15A

 

 

a. 225. 89 V    b. 222.89 V 

c. 220.0 V    d. 228. 58 V 

 

9. A 3-phase 11-kV generator feeds power to a constant power unity power factor 

load of 100 MW through a 3-phase transmission line. The line-to-line voltage at 

the terminals of the machine is maintained constant at 11 kV. The per unit positive 

sequence impedance of the line based on 100 MVA and 11 kV is j 0.2. The line to 

line voltage at the load terminals is measured to be less than 11 kV. The total 

reactive power to be injected at the terminals of the load to increase the line-to-line 

voltage at the load terminals to 11 kV is 

a. 100 MVAR   b. 10.1 MVAR 

c. ï 100 MVAR   d. 10.1 MVAR 
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10. The bus impedance matrix of a 4-bus power system is given by 

 

 

A branch having an impedance of j0.2ɋ is connected between bus 2 and the 

reference. Then the values of Z22, new and Z23, new of the bus impedance matrix of 

the modified network are respectively 

a. j0.5408 ɋ and j 0. 4586 ɋ 

b. j 0.1260 ɋ and j 0.0956 ɋ 

c. j 0. 5408 ɋ and j 0.0956 ɋ 

d. j 0.1260 ɋ and j 0.1630 ɋ 

 

11. A 20 ï MVA, 66-kV, 3-phase alternator is connected to a 3-phase transmission 

line. The per unit positive sequence negative-sequence and zero ïsequence 

impedances of the alternator are j 0.1, j 0.1 and j 0.04 respectively. The neutral of 

the alternator is connected to ground through an inductive reactor of j 0.05 p.u. 

The per unit positive, negative and zero-sequence impedance of the transmission 

line are j 0.1, j 0.1 and j 0.3, respectively. All per unit values are based on the 

machine ratings. A solid ground fault occurs at one phase of the far end of the 

transmission line. The voltage of the alternator neutral with respect to ground 

during the fault is 

a. 513.8 V   b. 889. 9 V 

c. 1112.0 V   d. 642. 2V 
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12. Incremental fuel costs (in some appropriate unit) for a power plant consisting 

of three generating units are 

IC1 = 20 + 0.3 P1, IC2 = 30 + 0.4 P2, IC3 = 30 

Where P1 is the power in MW generated by unit i, for I = 1, 2 and 3. Assume that 

all the three units are operating all the time. Minimum and maximum loads on 

each unit are 50 MW and 300 MW respectively. If the plant is operating on 

economic load dispatch to supply the total power demand of 700 MW, the power 

generated by each unit is 

a. P1 = 242.86 MW; P2 = 157.14 MW; and P3 = 300 MW 

b. P1 = 157.14 MW; P2 = 242.86 MW; and P3 = 300 MW 

c. P1 = 300.0 MW; P2 = 300.0 MW; and P3 = 100 MW 

d. P1 = 233.3 MW; P2 = 233.3 MW; and P3 = 233.4 MW 

 

13. A list of relays and the power system components protected by the relays are 

given in List-I and List-II respectively. Choose the correct match from the four 

choices given below: 

List-I     List-II  

a. Distance relay   1. Transformers 

b. Under frequency relay  2. Turbines 

c. Differential relay   3. Busbars 

d. Buchholz relay   4. Shunt capacitors 

     5. Alternators 

     6. Transmission lines 

Codes: 

 A B C D 

a. 6 5 3 1 

b. 4 3 2 1 
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c. 5 2 1 6 

d. 6 4 5 3 

 

14. A generator delivers power of 1.0 p.u. to an infinite bus through a purely 

reactive network. The maximum power that could be delivered by the generator is 

2.0 p.u. A three-phase fault occurs at the terminals of the generator which reduces 

the generator output to zero. The fault is cleared after tc second. The original 

network is then restored. The maximum swing of the rotor angle is found to be 

ŭmax = 110 electrical degree. Then the rotor angle in electrical degrees at t = tc is 

a. 55    b. 70 

c, 69.14   d. 72.4 

15. A three-phase alternator generating unbalanced voltages is connected to an 

unbalanced load through a 3-phase transmission line as shown in figure. The 

neutral of the alternator and the star point of the load are solidly grounded. The 

phase voltages of the alternator are Ea = 10 < 0
0
 V, Eb = 10 < - 90

0
 V, Ec = 10 < 

120
0
 V. The positive sequence component of the load current is  

E

b

j 1.0

c

E

Ea

j 1.0

j 1.0

j 1.0 j 2.0

j3.0

 

 

a. 1.310  - 107
0
 A   b. 0.332  - 120

0
 A 

c. 0.996  - 120
0
 A   d. 3.510  - 81

0
 A 

 

16. A balanced delta connected load of (8 + j6) ɋ per phase is connected to a 400 

V, 50 Hz, 3-phase supply lines. If the input power factor is to be improved to 0.9 
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by connecting a bank of star connected capacitors the required k VAR of the bank 

is 

a. 42.7    b. 10.2 

c. 28.8    d. 38. 4 

 

GATE-2004 One Mark Questions 

17. Total instantaneous power supplied by a 3-phase ac supply to a balanced R-L 

load is 

a. zero 

b. constant 

c. pulsating with zero average 

d. pulsating with non-zero average 

 

18. The rated voltage of a 3-phase power system is given as 

a. rms phase voltage   b. peak phase voltage 

c. rms line to line voltage  d. peak line to line voltage 

 

19. The phase sequence of the 3-phase system shown in figure is 

Y

R

B
 

a. RYB   b. RBY 

c. BRY   d. YBR 

 

20. In thermal power plants, the pressure in the working fluid cycle is developed 

by 
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a. condenser   b. super heater 

c. feed water pump  d. turbine 

 

21. For harnessing low variable waterheads, the suitable hydraulic turbine with 

high percentage of reaction and runner adjustable vanes is 

a. Kaplan   b. Francis 

c. Pelton   d. Impeller 

 

22. The transmission line distance protection relay having the property of ebing 

inherently directional is 

a. impedance relay  b. MHO relay 

c. OHM relay   d. reactance relay 

 

 

 

GATE-2004 Two Marks Questions 

23. A 800 kV transmission line is having per phase line inductance of 1.1 mh/km 

and per phase line capacitance of 11.68 nF/km. Ignoring the length of the line, its 

ideal power transfer capability in MW is 

a. 1204 MW   b. 1504 MW 

c. 2085 MW   d. 2606 MW 

 

24. A 110 kV, single core coaxial, XL PE insulated power cable delivering power 

at 50 Hz, has a capacitance of 125 nF/km. If the dielectric loss tangent of XLPE is 

2 x 10
-4
 then dielectric power loss in this cable in W/km is 

a. 5.0    b. 31.7 

c. 37.8    d. 189.0 
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25. A lighting stroke discharges impulse current of 10 kA (peak) on a 400 kv 

transmission line having surgo impedance of 250 ɋ. The magnitude of transient of 

over-voltage traveling waves in either direction assuming equal distribution from 

the point of lightning strike will be 

a. 1250 kV   b. 1650 k V 

c. 2500 kV   d. 2900 k V 

 

26. The generalized circuit constants of a 3-phase, 220 k V rated voltage, medium 

length transmission line are 

 A = D= 0.936 + j 0.016 = 0.936 Ž0.98
0
 

 B= 33.5 + j.138 = 142.0 Ž76.4
0
 ɋ 

 C= (-5.18 + j914) x 10
-6
 ɋ 

If the load at the receiving end is 50 MW at 220 kV with a power factor of 0.9 

lagging then magnitude of line to line sending end voltage should be 

a. 133.23 kV   b. 220. 00 kV 

c. 230 . 78 kV  d. 246. 30 k V 

27. A new generator having Eg = 1.4 Ž30
0
 pu [equivalent to (1.212 + j 0.70) pu] 

and synchronous reactance óXôs of 1.0 pu on the system base, is to be connected to 

a bus having voltage V, in the existing power system. This existing power system 

can be represented by Theveninôs voltage Eth = 0.9 Ž0
0
 pu in series with 

Theveninôs impedance Zth = 0. 25 Ž90
0
 pu. The magnitude of the bus voltage Vt 

of the system in pu will be 

a. 0.990   b. 0. 973 

c. 0.963   d. 0.900 
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28. A 3-phase generator rated at MVA, 11 KV is connected through circuit 

breakers to a transformer. The generator is having direct axis sub-transient 

reactance Xòd = 19% transient reactance Xôd = 26%and synchronous reactance = 

130%. The generator is operating at no load and rated voltage when a three phase 

short circuit fault occurs between the breakers and the transformer. The magnitude 

of initial symmetrical rms current in the breakers will be 

a. 4.44 kA   b. 22.20 kA 

c. 30. 39 kA   d. 38. 45 kA 

 

29. A 3-phase transmission line supplies æ connected load Z. The conductor ócô of 

the line develops an open circuit fault as shown in figure. The current in the lines 

are as shown on the diagram. The + ve sequence current component in line óaô will 

be 

 

 

a. 578 Ž-30
0
   b. 5.78 Ž90

0
 

c. 6. 33 Ž90
0
   d. 10.00 Ž- 30

0
 

 

30. A 500 MVA, 50 Hz 3-phase turbo generator produces power are 22 kV. 

Generator is y-connected and its neutral is solidly grounded. Its sequence 

reactanceôs are X1 = X2 = 0.15 and X0 = 0.05 pu. It is operating at rated voltage 

and disconnected from the rest of the system (no load). The magnitude of the sub-

transient line current for single line to ground fault at the generator terminal in pu 

will be 

a. 2.851   b. 3. 333 

c. 6. 667   d. 8. 553 
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31. A 50 Hz, 4-pole 500 MVA, 22 kV turbo- generators is delivering rated 

megavolt-amperes at 0.8 power factor. Suddenly a fault occurs reducing is electric 

power output by 40%. Neglect losses and assume constant power input to the 

shaft. The accelerating torque in the generator in MNm at the time of the fault will 

be 

a. 1.528    b. 1.018 

c. 0.848   d. 0.509 

 

32. A hydraulic turbine having rated speed of 250 rpm is connected to a 

synchronous generator. In order to produce power at 50 Hz, the number of poles 

required in the generator are 

a. 6    b. 12 

c. 16    d. 24 

 

GATE- 2005 One Mark Questions     

33. The p.u. parameters for a 500 MVA machine on its own base are: 

Inertia M = 20 p.u; reactance X = 2 p.u. 

The p.u. values of inertia and reactance on 100 MVA common base, respectively 

are 

a. 4, 0, 4   b. 100, 10 

c. 4, 10   d. 100, 0.4 

 

34. An 800 kV transmission line has a  maximum power transfer capacity of P. If 

it is operated at 400 kV with the series reactance unchanged, then new maximum 

power transfer capacity is approximately 

a. P   b. 2P 

c. P/2   d. P/4 
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35. The insulation strength of an EHV transmission line is mainly governed by  

a. load power factor   b. switching over-voltages 

c. harmonics    d. corona 

 

36. High Voltage DC (HVDC) transmission is mainly used for 

a. bulk power transmission over very long distances 

b. interðconnecting two systems with the same nominal frequency 

c. eliminating reactive power requirement in the operation 

d. minimizing harmonics at the converter stations 

 

 

GATE- 2005 Two Marks Questions 

37. The parameters of transposed overhead transmission line are given as self 

reactance xs = 0.4 ɋ/km and Mutual reactance xm = 0.1 ɋ /km The positive 

sequence reactance x1 and zero sequence reactance x0 respectively in ɋ /km are 

a. 0.3, 0.2   b. 0.5, 0.2 

c. 0.5, 0.6   d. 0.3, 0.6 

 

38. At an industrial sub-station with a 4 MW load a capacitor of 2MVAR is 

installed to maintain the load power factor at 0.97 lagging. If the capacitor goes 

out of service, the load power factor becomes  

a. 0.85    b. 1.00 

c. 0.80 lag   d. 0.90 lag 

39. The network shown in the given figure has impedance in p.u. as indicated. The 

diagonal element Y22 of the bus admittance matrix YBUS of the network is 
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+ j 0.11 2 3+ j 0.1

-j 20.0 -j 10.0-j 20.0

 

a.- j19.8   b. + j20.0 

c. + j 0.2   d. ï j 19.95 

 

40. A load centre is at an equidistant from the two thermal generating stations G1 

and G2 as shown in the figure. The fuel cost characteristics of the generating 

stations are given by 

F1 = a + bP1 + cP1
2
 Rs/hour 

F1 = a + bP2 + 2cP2
2
 Rs/hour 

G1
G2

Load Ź
 

 

 

 

Where P1 and P2 are the generation in MW of G1 and G2 respectively. For most 

economic generation to meet 300 MW of load P1 and P2 respectively are 

a. 150, 150    b. 100, 200 

c. 200, 100    d. 175. 125 
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41. Two networks are connected in cascade as shown in the figure. With the usual 

notations the equivalent A, B, C and D constants are obtained. Given that C= 

0.025  45
0
 the value of Z2 is 

 

 

a. 10 30
0
 ɋ    b. 40 -45

0
 ɋ  

c. 1 ɋ      d. 0 ɋ  

 

42. A generator with constant 1.0 p.u. terminal voltage supplies power through a 

ste-up transformer of 0.12 p.u. reactance and a double circuit line to an infinite bus 

bar as shown in the figure. The infinite bus voltage is maintained at 1.0 p.u. 

Neglecting the resistances and susceptances of the system, the steady state stability 

power limit of the system is 6.25 p.u. If one of the double circuits is tripped then 

resulting steady state stability power limit in p.u. will be  

x

x
321

 

 

a. 12.5 p.u.   b. 3.125 p.u. 

c. 10.0 p.u.   d. 5.0 p.u. 

 

Data for Q.43 and Q.44 are given below. Solve the problems and choose the 

correct answers. 
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At a 220 k V substation of a power system, it is given that the three-phase fault 

level is 4000 MVA and single line to ground fault level is 5000 MVA. Neglecting 

the resistance and the shunt susceptances of the system. 

 

43. The positive sequence driving point reactance at the bus is 

a. 2.5 ɋ   b. 4.033 ɋ 

c. 5.5 ɋ   d. 12.1 ɋ 

 

44. The zero sequence driving point reactance at the bus is 

a. 2.2 ɋ   b. 4.84 ɋ 

c. 18.18 ɋ   d. 22.72 ɋ 

 

GATE-2006 One Mark Questions 

45. The concept of an electrically short, medium and long line is primarily based 

on the 

a. nominal voltage of the line  b. physical length of the line 

c. wavelength of the line   d. power transmitted over the line 

 

46. Keeping in view the cost and overall effectiveness, the following circuit 

breaker is best suited for capacitor bank switching 

a. vacuum   b. air blast 

c. SF6    d. oil  

 

47. In a biased differential relay the bias is defined as a ratio of 

a. number of turns of restraining and operating coil 

b. operating coil current and restraining coil current 

c. fault current and operating coil current 
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d. fault current and restraining coil current 

 

48. An HVDC link consists of rectifier inverter transmission line and other 

equipments. Which one of the following is true for this link? 

a. The transmission line produces/supplies reactive power 

b. The rectifier consumes reactive power and the inverter supplies reactive power 

from to the respective connected AC systems 

c. Rectifier supplies reactive power and the inverted consumes reactive power 

to/from the respective connected AC systems 

d. Both the converters (rectifier and inverter) consume reactive power from the 

respective connected AC systems 

 

GATE-2006 Two Marks Questions 

49. The A, B, C, D constants of a220 kv line are 

A= D = 0.94  10,  B= 130  730, C= 0.001  900. If the sending end voltage of 

the line for a given load delivered at nominal voltage is 240 k V, the % voltage 

regulation of the line is 

a. 5   b. 9 

c. 16   d. 21 

 

50. A single phase transmission line and a telephone line are both symmetrically 

strung one below the other in horizontal configurations, on a common tower. The 

shortest and longest distances between the phase and telephone conductors are 

2.5m and 3 m respectively. 

The voltage (volt/km) induced in the telephone circuit, due to 50 Hz current of 100 

amps in the power circuit is 

a. 4.81   b. 3.56 
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c. 2. 29  d. 1.27 

 

51. Three identical star connected resistors of 1.0 p.u. are connected to an 

unbalanced 3 phase supply. The load neutral is isolated. The symmetrical 

components of the line voltages in p.u. are: Vab1 = X  ɗ1, Vab = Y  ɗ2. If all the 

p.u. calculations are with the respective base values, the phase to neutral sequence 

voltages are 

a. Van1 = X  (ɗ1 + 30
0
), Van2 = Y  (ɗ2 ï 30

0
) 

b. Van1 = X  (ɗ1 - 30
0
), Van2 = Y  (ɗ2 + 30

0
) 

c.  

d.  

 

52. A generator is connected through a 20 MVA, 13.8/138 k V step down 

transformer to a transmission line. At the receiving end of the line a load is 

supplied through a step down transformer of 10 MVA, 138/69 kV rating. A 0.72 

p.u. load, evaluated on load side transformer ratings as base values, is supplied 

from the above system. For system base values of 10 MVA and 69  kV in load 

circuit the value of the load (in per unit) in generator circuit will be  

a. 36   b. 1.44 

c. 0.72   d. 0.18 

 

53. The Gauss Seidel load flow method has following disadvantages Tick the 

incorrect statement. 

a. Unreliable convergence 

b. slow convergence 
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c. Choice of slack bus affects convergence 

 

Data for Q54. and Q.55 are given below. Solve the problems and choose the 

correct answers. 

A generator feeds power to an infinite bus through a double circuit transmission 

line. A 3phase fault occurs at the middle point of one of the lines. The infinite bus 

voltage is 1 p.u. the transient internal voltage of the generator is 1.1 p.u. and the 

equivalent transfer admittance during fault is 8 p.u. The loo MVA generator has an 

inertia constant of 5 MJ MVA and it was delivering 1.0 pu power prior of the fault 

with rotor power angle of 30
0
. The system frequency is 50 Hz. 

54. The initial accelerating power (in pu) will be 

a. 1.0   b. 0.6 

c. 0.56   d. 0.4 

 

55. If the initial accelerating power is X pu, the initial acceleration in elect 

deg/sec2, and the inertia constant in MJ-sec/elect deg respectively will be 

a. 31.4 X, 18   b. 1800 X, 0.056 

c. X/1800, 0.056  d. X/31.4, 18 

 

Data for Q.56 and Q.57 are given below. Solve the problems and choose the 

correct answers. 

For a power system the admittance and impedance matrices for the fault studies 

are as follows. 
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The pre-fault voltages are 1.0 p.u. at all the buses. The system was unloaded prior 

to the fault. A solid 3 phase fault takes place at bus 2. 

 

56. The post fault voltages are buses 1 and 3 in per unit respectively are  

a. 0. 24, 0.63   b. 0.31, 0.76 

c. 0.33, 0.67   d. 0. 67, 0.33 

 

57. The per unit fault fees from generators connected to buses 1 and 2 respectively 

are 

a. 1.20, 2.51   b. 1.55, 2.61 

c. 1.66, 2.50   d. 5.00, 2.50 

 

58. A 400 V, 50 Hz, three phase balanced source supplies power to a star 

connected load whose rating is 12 ã 3 k VA, 0.8 pf (lag). The rating (in AR) of the 

delta connected (capacitive) reactive power bank necessary to bring the pf to unity 

is 

a. 28. 78   b. 21.60 

c. 16. 60   d. 12. 47 

 

GATE-2007 One Mark Questions 

59. Consider the transformer connections in a part of a power system shown in the 

figure. The nature of transformer connections and phase shifts are indicated for all 

but one transformer 

Which of the following connections and the corresponding phase shift ɗ should be 

used for the transformer between A and B? 
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Y

-30
15 kV

30
Ÿ

Ÿ
Ÿ

B

A

0

220 kV

Ź

Y

400 kV

0

0

Auto transformer
 

 

a. Star-Star (ɗ= 0
0
)   b. Star-Delta (ɗ = - 30

0
) 

c. Delta ï Star (ɗ= 30
0
)  d. Star- Zigzag (ɗ = 30

0
) 

 

60. The incremental cost curves in Rs/M Whr for two generators supplying a 

common load of 700 MW are shown in the figure. The maximum and minimum 

generation limits are also indicated. The optimum generation schedule is: 

 

 

a. Generator A : 400 MW, Generator B: 300 MW 

b. Generator A : 350 MW, Generator B: 350 MW 

c. Generator A : 450 MW, Generator B: 250 MW 
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d. Generator A : 425 MW, Generator B: 275 MW 

 

61. Two regional systems, each having several synchronous generators and loads 

are interconnected by an ac line and a HVDC link as shown in figure. Which of 

the following statements is true in the steady state: 

Region 1 Region 2

Ÿ

P
Ÿ

P

HVDC link

ac

dc

AC line

 

a. Both regions need not have the same frequency 

b. The total power flow between the regions (Pac + Pdc) can be changed by 

controlling the HVDC converters alone 

c. The power sharing between the ac line and the HVDC link can be changed by 

controlling the HDVC converters alone. 

d. The directions of power flow in the HVDC link (Pdc) cannot be reversed. 

 

62. Consider a bundled conductor of an overhead line. Consisting of three 

identical sub-conductors placed at the corners of an equilateral triangle as shown 

in the figure. If we neglect the charges on the other phase conductors and ground, 

assume that spacing between sub-conductors is much larger than their radius, the 

maximum electric field intensity is experienced at 
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Z

W

 

a. Point X    b. Point Y 

c. Point Z    d. Point W 

 

GATE-2007 Two Marks questions 

63. The figure below shows a three phase self-commutated voltage source 

converter connected to a power system. The converterôs dc bus capacitor is 

marked as C in the figure. The circuit in initially operating in steady state with ŭ= 

0 and the capacitor dc voltage is equal to Vdc0. you may neglect all losses and 

harmonics. What action should be taken to increase the capacitor dc voltage 

slowly to a new steady state value? 

C
Three phase

converter
voltage source

E 0E
 

a. Make ŭ positive and maintain it at a positive value 

b. Make ŭ positive and return it to its original value 

c. Make ŭ negative and maintain it at a negative value 

d. Make ŭ negative and return it to its original value 

 

64. The total reactance and total susceptance of a lossless overhead EHV line, 

operating at 50 Hz, are given by 0.045 pu abd 1.2 p.u. respectively. If the velocity 

of wave propagation is 3 x 10
5
 km/s, then the approximate length of the line is 

a. 122 km   b. 172 km 

c. 222 km   d. 272 km 
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65. Consider the protection system shown in the figure below. The circuit breakers 

numbered from 1 to 7 are of identical type. A single line to ground fault with zero 

fault impedance occurs at the midpoint of the line (at point F), but circuit breaker 4 

fails to operate (ñStuck breakerò). If the relays are co-ordinated correctly, a valid 

sequence of circuit breaker operation is  

 

 

Line

Struck breaker

Line

3

Transmission

4

Transmission

1

6

2

5

Bus C

Bus B

Bus A

Ź
7

 

 

a. 1, 2, 6, 7, 3,5   b. 1, 2, 5, 5, 7, 3 

c. 5, 6, 7, 3, 1, 2   d. 5, 1, 2, 3, 6, 7 

 

66. A three phase balanced star connected voltage source with frequency ɤ rad/s is 

connected to a star connected balanced load which is purely inductive. The 

instantaneous line currents and phase to neutral voltages are denoted by (ia, ib, ic) 

and (Van, Vbn, Vcn) respectively, and their rms values are denoted by V and I. 
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Magnitude of R is 

a. 3VI   b. VI 

c. 0.7VI  d. 0 

 

67. Consider a synchronous generator connected to an infinite bus by two identical 

parallel transmission lines. The transient reactance óxô of the generator is 0.1 pu 

and the mechanical power input to it is constant at 1.0 pu. Due to some previous 

disturbance, the rotor angle (d) is undergoing an undamped oscillation, with the 

maximum value of ŭ (t) equal to 130
0
. One of the parallel lines trip due to relay 

maloperation at an instant when ŭ (t) = 130
0
 as shown in the figure. The maximum 

value of the per unit line reactance, x such that the system does not lose 

synchronism subsequent to this tripping is 

 

a. 0.87   b. 0.74 

c. 0.67   d. 0.54 

 

68. Suppose we define a sequence transformation between ña-b-cò and ñp-n-oò 

variables as follows: 



Institute of Engineering Studies (IES,Bangalore)    Power Systems Old GATE EEE 

 

25 Institute of Engineering Studies,2
nd

 floor, 22
nd

 main, Marenahalli, JP Nagar,2
nd

 

Phase,Bangalore-560 078. www.InstituteofEngineeringStudies.com 

Blog: www.OnlineIES.blogspot.com    Email: ies4techies@gmail.com  

#97419 00225/080 3249 1693. 

 

 

 

 

Now, if it is given that :  

 

 

a.  

 

b.  

 

c.  

 

d.  

 

Consider the two power systems shown in figure. A below, which are initially not 

interconnected and are operating in steady state at the same frequency. Separate 
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load low solutions are computed individually for the two systems, corresponding 

to this scenario. The bus voltage phasors so obtained are indicated on figure A. 

These two isolated systems are now interconnected by a short transmission line as 

shown in figure B, and it is found that P1 =P2 = Q1 = Q2 = 0. 

 

 

0
101.02

15

Źx

1.0

1.02

Ź

-20

0

0

x

0

Ź

1.02 0

1.0 -5

1.02 0

0

0

Y

Ź Y

Q 2Q
21

P

Ÿ
1P
Ÿ

 

 

The bus voltage phase angular difference between generator bus X and generator 

bus Y after the interconnection is 

a. 10
0
    b. 25

0
 

c. - 30
0
   d. 30

0
 

70. A 230 V (Phase), 50 Hz, three-phase 4-wire, system has a sequence ABC. A 

unit power-factor load of 4 kW is connected between phase A and neutral N. It is 

desired to achieve zero neutral current through the use of a pure inductor and 

impure capacitor in the other two phases. The value of inductor and capacitor is 

a. 72.95 mH in phase C and 139. 02 ɛF in Phase B 

b. 72.95 mH in phase B and 139. 02 ɛF in Phase C 
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c. 42.12 mH in phase C and 240. 79 ɛF in Phase B 

d. 42.12 mH in phase B and 139. 02 ɛF in Phase C 

 

71. An isolated 50 Hz synchronous generator is rated at 15 MW which is also the 

maximum continuous power limit of its prime mover. It is equipped with a  speed 

governor with 5% drop. Initially the generator is feeding three loads of a 4 MW 

each at 50 Hz. One of these loads is programmed to trip permanently if the 

frequency falls below 48 Hz. If an additional load of 3.5 MW is connected then 

the frequency will settle down to 

a. 49. 417 Hz   b. 49. 917 Hz 

c. 50. 083 Hz   d. 50. 583 Hz 

 

GATE-2008 One Mark Questions 

72. A two machine power system is shown below. Transmission line XY has 

positive sequence impedance of Z1 ɋ and zero sequence impedance Z0 ɋ. 

X Y

F

 

 

An óaô phase to ground fault with zero fault impedance occurs at the centre of the 

transmission line. Bus voltage at X and line current from X to F for the phase óaô 

are given by Va Volts and Ia Amperes, respectively. Then, the impedance 

measured by the ground distance relay located at the terminal X of line XY will be 

given by 

a. Z1/2 ɋ   b. Z0/2 ɋ 

c. (Z0+Z1)/2 ɋ  d. Va /Ia ɋ 

 




