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1 With a neat circuit diagram explain the construction and working of MHO 

Relay. 

    [10] CO2 L2 

2a What are the important operating schemes which are used in wire pilot 

protection? With schematic diagram explain the circulating current scheme.

  

[5] CO3 L2 

2b With a neat sketch explain frame leakage protection scheme.  [5] CO4 L2 

3a Explain the working principle of Buchholz relay used for the protection of 

transformer. 

[5] CO4 L2 

3b With schematic diagram explain the protection of stator against overheating in 

an alternator.  

[5] CO4 L2 

4a  A generator winding is protected by using a percentage differential relay 

whose characteristics is having a slope of 10%. A ground fault occurred near 

the terminal end of the generator winding while generator is carrying load. As 

a consequence, the currents flowing at each end of the winding are shown if 

fig.1. Assuming CT ratios of 500/5 amperes, the relay operate to trip the circuit 

breakers? 

 
 

 

[5] CO4 L4 

4b Explain the effect of power surge on the performance of distance relay      [5] CO2 L2 

5a A generator is protected by restricted earth fault protection. The generator 

ratings are 13.2kV and 10MVA. The percentage of the winding protected 

against phase-ground fault is 85%. The relay setting is such that it trips for 

20% out of balance. Calculate the resistance to be added in the neutral to 

ground connection. 

     [5] CO4 L3 
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5b Give notes on reach of Distance relays.     [5] CO2 L1 

6 Explain simple differential protection scheme with the help of relevant 

diagram and Plot its characteristics during internal and external fault 

conditions. 

     [10] CO2 L2 

7 With a neat circuit diagram explain the construction and working of Reactance 

Relay in details. 

 

     [10] CO2 L2 



1. With a neat circuit diagram explain the
construction and working of MHO Relay. [CO2,
L2] 10M





















2(a). What are the important operating schemes which are
used in wire pilot protection? With schematic diagram explain
the circulating current scheme. [CO3, L2] (5M)



Operating schemes which are used in wire 
pilot protection
• 1. Circulating Current Scheme

• 2.Balanced Voltage (or Opposed Voltage) Scheme

• 3. Transley Scheme

• 4.Half-Wave Comparison Scheme



1. Circulating Current Scheme



Practical scheme on circulating current principle



Circulating Current Scheme

• This is suitable for pilot loop resistance up to 1000 Ω
and inner core capacitance up to 2.5µF.

• Under normal condition and external faults current
does not flow through the operating coil.

• During internal fault, polarity of the remote end CT is
reversed hence current flows through the operating
coil.



2(b). With a neat sketch explain frame leakage
protection scheme. [CO4, L2] (5M)







3(a). Explain the working principle of Buchholz relay
used for the protection of transformer. [CO4, L2] (5M)



Buchholz Relay





3(b). With schematic diagram explain the protection of 
stator against overheating in an alternator. [CO4, L2] 
(5M)



Stator Over Heating Protection





4(a). A generator winding is protected by using a percentage differential relay whose
characteristics is having a slope of 10%. A ground fault occurred near the terminal end
of the generator winding while generator is carrying load. As a consequence, the
currents flowing at each end of the winding are shown if fig.1. Assuming CT ratios of
500/5 amperes, the relay operate to trip the circuit breakers? [CO4, L4] (5M)

Fig. 1.







4(b). Explain the effect of power surge on the
performance of distance relay [CO2, L2] (5M)



Effect of Power Surges on the Performance of Distance Relays











5(a). A generator is protected by restricted earth fault protection. The
generator ratings are 13.2kV and 10MVA. The percentage of the
winding protected against phase-ground fault is 85%. The relay setting
is such that it trips for 20% out of balance. Calculate the resistance to
be added in the neutral to ground connection. [CO4, L3] (5M)





5(b). Give notes on Reach of Distance Relay [CO2, 
L1] (5M)



Reach of Distance Relay

• A distance relay is set to operate up to a particular value of
impedance; for an impedance greater than this set value
the relay should not operate. This impedance, or the
corresponding distance is known as the Reach of Distance
Relay.

• The tendency of a Reach of Distance Relay to operate at
impedance larger than its setting value is known as
overreach.

• The tendency to restrain at the set value of impedance or
impedances lower than the set value is known as
underreach.



Overreach



overreach



Underreach



6. Explain simple differential protection scheme with the help of
relevant diagram and Plot its characteristics during internal and
external fault conditions. [CO2, L2] (10M)

















7. With a neat circuit diagram explain the
construction and working of Reactance delay in
detail. [CO2, L2] (10M)



Reactance Relay

• The reactance relay is a high-speed relay. This relay consists of two
elements an overcurrent element and a current-voltage directional
element.

• The current element developed positive torque and a current voltage
developed directional element which opposes the current element
depending on the phase angle between current and voltage.

• Reactance relay is an overcurrent relay with directional limitation.

• The directional element is arranged to develop maximum negative torque
when its current lag behinds its voltage by 90°.

• The induction cup or double induction loop structures are best suited for
actuating reactance type distance relays.






















