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M.E. Degree Examination, December 2020 
Third Semester 

PD18012 Wind Energy Conversion Systems 
(Regulation 2018) 

Time: Three hours                                                                                     Maximum: 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. The amount of energy available in the wind at any instant is proportional to _______of 

the wind speed. 
(A) Square root power of two 
(B) Square root power of three 
(C) Square power 
(D) Cube power 

2. Which of the following wind turbine rotor has no starting torque? 
(A) Multi blade  
(B) High-speed propeller 
(C) Savonious 
(D) Darrieus  

3. An induction generator demands which of the following from the grid? 
(A) Leading reactive VA 
(B) Lagging reactive VA 
(C) Real power 
(D) Turbine power 

4. During fault ride through, the wind turbine generators in the wind farm shall meet the 
following 
(A) Supply the active power in proportion to the grid voltage 
(B) Supply the reactive power in proportion to the grid voltage 
(C) Minimize the reactive power drawn from the grid 
(D) Both A and C. 

5. Prove that as the rotor diameter of actuator increases the power extracted increases. 
6. Distinguish between active stall control and passive stall control. 
7. Compare various aspects of PMSG over DFIG. 
8. Differentiate voltage flickering from fluctuation and give the permissible limit for 

WECS when connected with the grid. 
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PART B - (4 X16 = 64 marks) 

09. (a) Derive the Betz limit for the power co-efficient of wind turbine by applying 
simple momentum theory. 

(16) 

(OR) 
 (b) (i) A horizontal axis wind turbine has a diameter of 5m. When the wind 

speed unaffected by the turbine is 10 m/s, the turbine rotates at 300 
rpm and produces 5 kW of mechanical power. Find the tip speed ratio 
and power coefficient. 

(6) 

  (ii) Explain the aerodynamics of wind turbine by blade element theory 
analysis. 

(10) 

 
10. (a) Design the rotor of wind turbine based on 

(i) Choice of number of blades 
(ii) Choice of pitch angle 

Also determine the width of the blade chord. 

(16) 

(OR) 
 (b) An electricity producing wind turbine has to rotate at 140 RPM for a rated 

wind speed of 8 m/s. (a) What is the required diameter in order to produce 
100 kW of electric power? Assume Cp = 0.48, efficiency of mechanical 
transmission = 0.9, efficiency of electrical generator and power 
conditioning equipment = 0.92. (b) Find the mechanical input to the electric 
generator and the mechanical input to the wind turbine (in kW). (c) Find the 
tip speed ratio at rated wind speed, cut-in wind speed = 3 m/s and at cut-out 
wind speed = 125% of rated value. 

(16) 

 
11. (a) (i) Derive the steady state model of induction generator. (8) 
  (ii) Discuss the drive train model with the necessary equations. (8) 

(OR) 
 (b) A 75 kW, three-phase, 400 V, 50 Hz, four pole wound rotor induction 

motor, with star connected stator windings, runs at a slip of 5% under rated 
shaft torque. It has the following per-phase equivalent circuit parameters 
referred to the stator: Rs = 0.075 , R’r = 0.06 , Xls = 0.15 , X’lr = 0.12 
, Xm = 6.1 . A constant rotational loss of 2.5 kW may be assumed for 
operation at speeds close to the synchronous speed. 

(16) 
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The machine is now driven at a speed of 1530 RPM with stator terminals 
remaining connected to the 400 V supply. Find the power fed into the 
supply if 1.2 V per phase (referred to the stator) injected into the rotor and 
in phase with the supply. 

 
12. (a) Discuss the Grid codes and interconnection issues related to wind turbines 

operation with conventional generators. 
(16) 

(OR) 
 (b) Deliberate on the supply of ancillary services for frequency and voltage 

control of grid connected WECS. 
(16) 


