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SECTION “A”
[20 Q. x 1 =20 marks]

Mark [X] in the appropriate answer from the given choices.

1.

The highest consumed fuel type in the overall picture of energy scenario in Nepal
currently is :

[ ] Petroleum Product: [ 1Fuelwood

[ ]Renewables [ 1Coal and LPG

A hydropower plant has the installed capacity of 50 kW. This power plant can be
classified as

[ ] Pico hydro [ ] Mini hydro [ ]Small hydro [ ] Micro hydro
Which of the following turbine is suitable for high head and low flow applications?

[ ] Francis [ ]1Kaplan [ ] Pelton [ ]1Bulb

Which of the following hydropower components are NOT found in the power house?
[ ] Cooling water system [ ]Auxiliary equipment

[ ] Forebay [ ] Generator

In a power plant, a turbine has an efficiency of 90%, whereas generator has the efficiency
of 90% as well. What is the overall efficiency of turbine-generator unit?.
[ 190% [ 185% [ ]181% [ 175%

Which of the following statements is NOT TRUE for defining impulse turbines?

[ ] Water is admitted partially to the runner

[ ] Change of pressure across the blade does not take place

[ ] A portion of fluid energy is converted into kinetic energy while the other remains as
pressure energy

[ ] Casing has no hydraulic function to perform

Which of the following is NOT the component of Pelton turbines?
[ ] Manifold [ ] Braking jet [ ]Labyrinth seals [ ] Nozzle

A hydropower is designed with the flow exceedence of Quo. If it is aimed to extract more
consistent energy from the power plant throughout the year. the plant should instead be
designed at

[ 1Quo [ 1Qs0 [ 1Qu [ 1Qs0
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The velocity experienced by water while flowing inside the runner can be referred
as

[ ] Absolute velocity [ ] Peripheral velocity
[ ] Tangential velocity [ ] Relative velocity

In a velocity triangle, what does the symbol, « mean?

[ ] Angle between U and C [ ] Angle between U and W
[ ] Angle between W and C [ ] Outlet angle

Which of the following relations is TRUE for velocity triangle?
[ 1C=W+U [ W=C+T [ 1U=W+C [ 1U=Wcosa+C

In a tank, water is filled up to the height of 50 m. The pressure at the bottom is
approximately equal to ‘

[ 1500 kPa [ 15000 kP [ 150 kPa [ 1500 Pa

The unit of discharge in the equation P = pgQH is :
[ 1kg/s [ 1kg/mis [ ]1m?s? [ 1m¥s

In a power plant, a Pelton turbine consists of 6 nozzles. The orientation of the turbine in
the plant is probably

[ ] Horizontal [ ] Vertical

[ ] Depends on the size of the turbine [ ] Depends on the site location

Submergence is required in which of the following types of turbines?

[ ]Turgo [ ]Pelton [ ]Cross flow [ ]Kaplan

Which of the following components of velocity triangle is responsible to perform work?
[ 1Cu [ 1Cm

[ ] Neither Cynor Cny [ ]Both Cunor Cy

Which of the following is NOT a type of gate?
[ ]Cylindrical gate [ ] Spherical gate [ ] Flap gate [ ]Radial gate

Which of the following type of plant is used if the daily variation of the flow needs to be
regulated?

[ TRoR [ 1PROR [ ] Storage [ ]Pump storage

What is the maximum change in length of an expansion joint with the original length of
100 meters and material with the thermal expansion coefficient of 12.10° m/°C. The
maximum variation of the temperature is 20 °C.

[ 10.036 m [ 10.012m [ 10.024m [ ]0.048 m

Which of the following components are NOT included in a gate?
[ ] Stiffeners [ ] Expansion joints
[ ]Girders [ ] Guide rollers
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SECTION “B”
[11Q. x 5= 55 marks]

Attempt ALL questions. Assume suitable data if missing.
L Explain the working mechanism of Pump Storage project with appropriate figure.

2 Name any 5 existing hydropower plants of Nepal and 5 under construction or planned
projects. Write the installed capacity of any 3 of them.

3 Explain the various steps involved in obtaining the hydropower survey license in Nepal
using a flowchart.

4. The picture below is extracted from Nepal Electricity Authority annual report of FY
2021/2022. Based on the picture, explain how the peak demand is fluctuating over the
year in Nepal. Also explain the overall scenario of export and import of the electricity in

the country.
Capacity Balance (MW) in FY 2078/79(2021/22)
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Provide classification of hydropower plants based on their size (installed capacity). Also,
mention the size of these power plants according to Nepalese standard.

h

6. Draw a typical turbine selection chart that includes head (y-axis) and flow (x-axis) of the
hydropower. Indicate the tentative location of Pelton. Francis and Kaplan turbines in the
curve.



10.

11.

List the components that would be available in the head works of a power plant. Explain
the role of any 2 of them.

How are gates classified based on the head? What are different design conditions
associated with gates and stop logs?

Sketch the sectional view of a Francis turbine and indicate the following components:
- Stay vanes
- Guide vanes
- Runner
- Spiral casing
- Draft tube

Explain the role of Spiral casing and Stay vanes in Francis turbines. Also explain how
guide vanes help to regulate flow at various operating conditions.

A pumped storage power plant is designed having the difference in the lower and upper
reservoir of 200 meters at free water surface level. The rated flow for both turbine and
pump mode is 2 m*/s and the overall efficiencies of the plant were 72% and 68% for
turbine and pump mode respectively. To compensate the financial loss of the plant while
operating at two modes, the selling cost of electricity in the turbine mode needs to be
more than the normal cost. If the plant operates for 4 hours in turbine mode and 5 hours
in pump mode daily, calculate the minimum selling cost of electricity in the turbine mode
if the normal cost is NRs. 10 per unit.



