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Time:3 Hrs         Total Marks: 80 

 

NB: (1) 

(2) 

(3) 

(4) 

Question No. 1 is compulsory 

Answer any THREE questions out of the remaining FIVE questions. 

Assume suitable data if necessary and justify them 

Figure to the right indicates marks 

 

1. (a) Derive equivalent values of torque and moment of inertia for different loads with 

rotational and translational motion. 

5 

 (b) What are the main factors which decide the choice of an electrical drive? 5 

 (c)  Draw the block diagram and explain the closed loop speed control of a drive. 5 

 (d) Explain with neat sketches, the components of load torque in Electrical Drives. 5 
    

2. (a) Explain load equalization and derive the moment of inertia of the flywheel 

required for load equalization. 

10 

 (b) A drive has following parameters: 

J=10 kg-m2, 𝑇=100−0.1𝑁, N-m, Passive load torque 𝑇𝑙 = 0.05𝑁, N-m, 

where N speed in rpm. Initially the drive is operating in steady state. Now it is to 

be reversed. For this motor characteristics is changed to 𝑇= −100−0.1𝑁, N-m. 

Calculate the time of reversal. 

10 

    

3. (a) Explain four quadrant operation of a motor driving a hoist load with suitable 

diagram. 

10 

 (b) Illustrate with neat circuit diagram a chopper controlled dc separately excited 

machine in both motoring and regenerative braking mode. Also, draw the relevant 

voltage and current waveforms. 

10 

  
 

 

4 (a) Explain thermal model of motor for heating and cooling. 10 

 (b) A motor operates on a periodic duty cycle consisting of a loaded period of 20 min 

and a no load period of 10 min. The maximum temperature rise is 60°C. Heating 

and cooling time constant are 50 and 70 min respectively. When operating 

continuously on no load the temperature rise is 10°C. Determine  
(i) Minimum temperature during the duty cycle  

(ii) Temperature when the motor is loaded continuously. 

10 

    

5. (a) Explain plugging of three phase induction motor with relevant speed torque 

characteristics. 

10 

 (b) Draw the relevant speed torque characteristics and explain variable frequency 

control of induction motor in both constant torque and constant power mode. 

Comment and compare the nature of the characteristics in both the regions. 

For speeds below base speed, V/f ratio is maintained constant, why? Why it is 

called as constant torque mode? 

10 

    

6. (a) 

 

Explain the principle of vector control and with a neat block diagram explain the 

direct vector control of induction motor. 

10 

 

 (b) Draw the block diagram and explain the direct torque control of induction motor. 10 

 

******************** 
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  Duration: 3hrs                                                                           [Max Marks:80] 

N.B. :  (1) Question No 1 is Compulsory. 

 (2) Attempt any three questions out of the remaining five. 

 (3) All questions carry equal marks. 

(4) Assume suitable data, if required and state it clearly.   

 

  Q1. Answer any Four from the following [20] 

a. Draw and explain heat rate curve and input-output curve in power system?  

b. What are the methods to improve transient stability power limit?  

c. What are the assumptions made in fast decoupled load flow studies?  

d. What is control area? Draw block diagram of single area control system.   

e. Draw and explain the interconnection between each operating state in a power system   

   

Q 2. A. Explain conditions for steady state stability in power system. What is steady state 

stability power limit?  

[10] 

         B. Derive the expression for economic load dispatch considering transmission losses 

(Exact Coordination equation).  

  [10] 

   

Q 3. A. Compare NR and GS load flow methods in a power system. [10] 

       B. A single area consists of two generating units, rated at 400 and 800 MW, with speed 

regulation of 4 percent and 5 percent on their respective ratings. The units are 

operating in parallel, sharing 700 MW. Unit 1 supplies 200 MW and unit 2 supplies 

500 MW operating at a frequency of 60 Hz. The load is increased by 130 MW. Find 

the steady-state frequency deviation and the new generation on each unit. 

[10] 

   

Q 4 A. Derive Swing equation for a synchronous machine that describes rotor dynamics. [10] 

       B. Three generating units of a power system are having the following cost curves: 

 𝐹1 = 0.004𝑃1
2 + 7.2𝑃1 + 350    𝑅𝑠/𝐻𝑟 

𝐹2 = 0.0025𝑃2
2 + 7.3𝑃2 + 500    𝑅𝑠/𝐻𝑟 

𝐹3 = 0.003𝑃3
2 + 6.74𝑃3 + 600    𝑅𝑠/𝐻𝑟 

 

 

[10] 
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P1, P2 and P3 are in MW. Determine the economic dispatch for the units for a total 

load of 450 MW, neglecting the transmission lines losses. Also find the savings for 

operation on Economic dispatch compared to equal load sharing. 

Q 5 A. Explain the load frequency control by turbine speed governing system and draw 

complete block diagram of the speed governing model. 

[10] 

       B. Figure shows the one-line diagram of a simple three-bus power system with generation 

at bus 1. The voltage at bus 1 is V1 = 1.060o per unit. The scheduled loads on buses 

2 and 3 are marked on the diagram. Line impedances are marked in per unit on a 100 

MVA base. Line resistances and line charging susceptances are neglected. Using 

Gauss-Seidel method determine V2 and V3 for first iteration assuming flat voltage start. 

 

 

[10] 

   

Q 6. A. Explain the different types of energy transactions and interchanges in power system.  [10] 

         B. Consider a power system where a single machine tied to an infinite bus through two 

parallel        lines. If a sudden short circuit occurs at sending end of one of the parallel 

lines, explain equal area criteria for stability of the system. The maximum power 

transmitted under pre fault, during fault and post fault is PmaxI, PmaxII, PmaxIII.  

[10] 

 

 

**************** 

Paper / Subject Code: 42272 / Electrical Power System III
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 (3 Hours)                                               [Total Marks: 80] 

N.B.:  (1)  Question No. 1 is Compulsory. 

            (2)  Attempt any three questions out of the remaining five. 

            (3)  Each question carries 20 marks and sub-question carry equal marks. 

            (4)  Assume suitable data if required. 

 

1.  Attempt any FOUR of the following (Each question carry 5 Marks)  

(a) Explain the importance and role of sensing and actuation in IoT. (5) 

(b) Compare Request-Response, Push-Pull, Publish-Subscribe and Exclusive Pair 

communication model in IoT. 
(5) 

(c) Discuss physical devices and endpoints in IoT based system with example. (5) 

(d) Explain the concept of Piconet in wireless communication. (5) 

(e) Differentiate between IoT and Industrial IoT. (5) 

2. (a) Define IoT. List & Explain Characteristics of IoT. (10) 

(b) Draw and explain in detail the functional block diagram of IoT. (10) 

3. (a) What are the real-world design constraints while designing IoT system. (10) 

(b) What is IoT Operating System? Explain in brief various operating systems used 

in IoT. 
(10) 

4. (a) Explain the Zigbee and Z-Wave protocols. Provide examples of real-world 

applications where each protocol is commonly employed. 
(10) 

(b) List various cloud based IoT platforms and explain any 3 in detail. (10) 

5 (a) Describe HTTP and MQTT protocol. Explain how MQTT is more suitable for 

IoT. 
(10) 

(b) Explain any one platform used to develop IoT applications. (10) 

6 (a) Describe fog computing, illustrate it with a clear diagram. Also identify few 

industries/applications where fog computing is applied. 
(10) 

 (b) Draw and explain system design diagram of a home automation system using 

IoT to control devices like light, TV, house climate and home appliances. 

Explain with respect to the software, hardware, sensors, protocols, and platforms 

used to design this system. 

(10) 

 

__________________________ 

Paper / Subject Code: 42275 / Internet of Things (DLOC - III)
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  TIME: 3HRS                                                                                                      MAX MARKS 80 

    

  NOTE: 

1.Question number 1 is compulsory 

2.Attempt any three from the remaining 

3.Figures to right indicate full marks  

4.Assume suitable data if necessary and mention the same  

 

 

 

Q1  Attempt Any Four                                                              20 

 a. Compare HVAC and HVDC Transmission.  

 b.  Explain the classification of HVDC links.  

 c.  Draw a six pulse SCR circuit and compare with IGBT  based circuit.  

 d. Explain the  protection methods used in HVDC system.  

 e. Explain the types of filters used in HVDC  Converter Station.  

Q2 a. Explain different causes of Harmonics, types of Harmonics and its 

effect.   
10 

 b. A bipolar two terminal HVDC link is delivering 1000 MW at ±500 kV at 

the receiving end. The total losses in the DC circuit are 50 MW. Calculate 

the following 

a. Sending end power  

b. Sending end voltage 

c. Power in the middle of the line  

Voltage at the middle of the line 

10 

Q3 a. Explain in details the operation of A SIX PULSE IGBT converter 

circuit. 
10 

 b. Define the Valve rating, Transformer rating & Utilization Factor. 10 

Q4 a. Explain IPC types of Firing Scheme.  10 

 b. Explain different types of faults takes place in converter station.                                   10 

Q5 a. With the waveforms ,Explain  12-Pulse Converter operation. 10 

 b. Explain with characteristics power reversal and the importance of 

current margin . 
10 

Q6 a. Write down the Components of HVDC Converter Station. 10 

 b. Derive the equation for direct current Id for a six pulse converter with 

grid control and overlap angle less than 60 degrees.                                              
10 

 

***************** 

Paper / Subject Code: 42274 / HVDC Transmission Systems (DLOC - III)
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(3Hrs)                                    Marks: 80 
 

N.B. 

1. Question No.1 is Compulsory. 

2. Answer any three out of remaining five questions 

3. Assume any suitable data wherever required but justified the same 

4. Illustrate answer with sketches wherever required 

 

************ 

 

 

 

Q 1 Answer any four from the following questions. (20) 

a.  Illustrate the voltage control method of control power conditioning units.   

b.   Illustrate the concept of grid synchronization as one of the important 

Microgrid function.   

 

c.  Compare AC Microgrid with DC Microgrid.   

d.  Explain the term, substation automation and feeder automation.   

e.  Illustrate the impact of grid integration of renewable energy resources on 

existing power system in terms of power quality issues.  

 

   
Q  2  a) Illustrate any three communication network used for Microgrid.  (10) 
         b) Illustrate the power sharing and coordinated control of Microgrid. (10) 

   

Q  3  a)    Give importance of islanding in case of grid connected micro grid. Also give 

the proper sequence of operation for successful islanding. 

(10) 

         b) Enlist different renewable technologies. Explain the operation of any one 

technology in detail.  

(10) 

   
Q  4  a) Draw a block diagram on centralized control and explain its working, 

advantages and limitations. 

(10) 

         b) Describe the active and reactive power control in a grid connected mode of 

Microgrid 

(10) 

   
Q  5  a) Illustrate different technologies used in the operation of smart grid.  (10) 

         b) Describe the resilience and  self-healing characteristics of smart grid (10) 

   

Q  6  a) Illustrate the IEEE 1547 as a regulatory framework for the operation of 

Distributed Generations.  

(10) 

         b) Describe the concept of smart grid. What is the necessity of smart grid? 

Explain the functions of smart grid.  
(10) 
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3 hours                                                   80 Marks 

Instructions: 

1. Question Number 1 is Compulsory 

2. Attempt ANY THREE Questions out of remaining FIVE. 

3. Use illustrative diagrams wherever required 

 

Q1)   

a) 

Attempt any FOUR 

Differentiate between energy conservation and energy efficiency. 

 

05 

 b) Explain renewable and conventional energy sources giving examples. 05 

 c) Enlist any five energy audit instruments and respective measuring 

parameter? 

05 

 d) Define simple payback period (SPP). Write the equation to calculate SPP. 05 

 e) What do you understand by the term ENCON? Give examples. 05 

Q2)   a) What do you mean by energy audit. What are the base line data that an audit 

team should collect while conducting detailed energy audit? 

10 

 b)  List any TEN energy conservation measures in residential society and 

houses. 
10 

Q3)   a) How does an energy auditor assess the performance of steam trap during 

energy 

audit? 

10 

 b) i) Explain why dry saturated steam is preferred over wet or superheated 

steam for industrial process heating. 

ii) Why should one use dry saturated steam at the lowest possible pressure 

for indirect steam heating? 

10 

Q4)   a) What do you mean by kW/TR pertaining to refrigeration? What are the 

parameters required to be measured while estimating the chillers 

performance in KW/TR? 

10 

 b) 
How do you calculate TR across the Air Handling Units (AHU)? 

10 

Q5)   a) List any five energy efficiency measures in lighting system.  10 

 b) Discuss the following principles of energy auditing 

i)fuel and energy substitution ii) Optimizing the input energy requirements  
10 

    

Q6)   a) Enlist five energy saving measures in a commercial building. 05 

 b) List general fuel economy measures in Boilers. 05 

 c) What are the energy conservation opportunities in water pumps? 05 

 d) Write the circumstances in which variable speed drives are recommended?  

 

05 

********* 
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