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1. Write a précis of the following to 1/3 in your own words with a suitable title. 10

The over — a century - old automobile industry is geared up for transformation. The
fossil fuel price spike and the impact of its emission on the environment have called for a
change in individual transportation habits. The sector propelled by internal combustion
engines is gravitating gradually towards electric vehicles.

Electric motor propels the EVs, and rechargeable battery or other portable energy storage
device maintains the power supply. These vehicles are energy efficient, generating less
greenhouse gas emissions and reduced noise. The different category of EVs is as follows.

1) HEV: Hybrid Electric Vehicles are powered by fuel and electricity and have an engine
and an electric motor. Electricity generated by the braking system charges the battery.

2) PHEV: Plug in Hybrid Electric Vehicles are like HEV except that they have small
engines and larger batteries. The battery charging is either by the braking system or by
plugging into an external electric charging point.

3) BEV: Battery Electric Vehicles have no engine and they use electric motors for
propulsion with batteries as the energy storage device. They depend on external power
points for charging the battery. These vehicles are also known as plugin vehicles, EVs or
battery electric vehicles. Transportation sector contributes about a quarter of GHG
emissions. Automobiles are the primary source of GHG emission around the world, with
China emitting 25.9%, the USA 13.87% followed by India at 7.45%

The Eighth Clean Energy Ministerial in 2016 in its campaign adopted the slogan “The
EV@30” The member countries reaffirmed their commitment to EV adaptation. The aim
was to attain a total market share of 30 % for EVs with a 10% market share for the
respective categories, namely passenger cars, light commercial vehicle, buses and trucks by
2030.

India’s commitment to containing pollution and reducing its carbon footprint is also
increasing. The country prepares to shift toward EVs by 2030. The government desires the
car manufacturers to migrate to EV production, which will curtail the oil bill by US $60
billion, cut emissions by 37 per cent and reduce the dependence on the imports of fuel, thus
acting as a shield from vulnerability against crude prices and currency fluctuations.



The government is examining the battery swapping option model to overcome the
challenges in EV adoption. The swapping model was introduced in Israel and China and
met with partial success. The challenges are the battery size and power. These may vary
according to manufacturer/models (e.g., Maruti Alto and Honda City). This complicated
situation under this model demands a similar vehicle design to accommodate the same
battery, which is difficult to achieve. Another alternative could be battery leasing which
could reduce the ownership cost. However, the easy availability of charging points across
different places in a city remains a significant challenge yet unresolved.

The shift towards EVs in India is imperative in the near future, though not imminent.
Several cities are victims of unplanned urbanization and high pollution. They suffer
unqualified degradation, with vehicular emission as the primary source.

The Government of India has announced that all cars need to be electric by 2030. Society of
Indian Automobile Manufacturers followed this with their white paper stating that EVs
would make up 40 per cent of new car sales by 2030 and 100 per cent by 2047. This
milestone date coincides with 100 years of the country’s independence.
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2. Write an Official Memorandum from Executive Engineer (Elect) of O & M Division for
adherence to office timings . 10
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3. a) What are the responsibilities of an Electrical Engineer to ensure safety? 5
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b) List out at least 10 Tools & Plant materials required for station shift operations. 5
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. Draft a letter (in Kannada) from Executive Engineer(El), O&M ‘S’ Division to
Asst.Executive Engineer (El), O&M ‘B’ sub-division regarding increase in failure of
Distribution Transformers and measures to reduce the same. 10
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Explain with a neat sketch the procedure of conducting Earthing integrity check in sub-
stations. 10
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List out any ten Pre-commissioning tests conducted for Power Transformer & mention its
purpose. 10
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Narrate how an area Distribution Engineer (Section Officer) undertakes the task of
attending 11kv feeder trouble. 10
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8. Write a brief note on,

a) Duties in Technical Sections. 5
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b) Duties of Works unit. 5
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9. Fill in the blanks: 10

a) Voltage Transformation Ratio is conveniently written as

b) Primary Relay used for protection of 66kV Transmission line is

c) Elaboration of DLMS is

d) Permissible water content (in PPM) of Transformer oil for 220kV rating Power
Transformer is

e) The oil temperature of a Power Transformer should not exceed above ambient by

f) The feature of Pole discrepancy is used in equipment

g) Hot stick is made of Material

h) The Percentage Total Harmonic Distortion (THD) for 110kv voltage level should not
exceed

1) The HV current rating for L0MVA, 110/11kv Power Transformer is Amps.

J) Recommended Earth Resistance of Generating stations shall be Ohms.
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10. A) Draw Symbols for the following equipments used in single line diagram. 5
1) Delta-star Transformer
2) G.0.S with EB switch
3) Dual Ratio CT with 2 secondary cores
4) Auxiliary CB N.O & N.C contact
5) Lightning Arrestor
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B) Correct the following statements. 5
1) Protection system is called as “Heart of the sub-station”.
2) Polarisation index is the ratio of 1.R Valves at 60 sec. to 20 sec.
3) Capacitor Trip device (C.T.D) is used in battery chargers.
4) Dynamic Short Circuit test on Transformer is conducted as Routine test.
5) Most of the accidents are due to “Acts of God & cannot be prevented”.
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