
   

 

 

DAYANANDA SAGAR ACADEMY OF TECHNOLOGY AND MANAGEMENT 

Affliated to VTU, Approved by AICTE 
DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING 

(Accredited by NBA, New Delhi for 3 years: 26/7/18 to 30/6/21) 

 ASSIGNMENT  

Subject: Power System Operation & Control                                                      Class:  8th SEM B.E.            

Subject code: 15EE81                                        Faculty: Dattatraya H Nagaraj 

COURSE OUTCOMES (COs): At the end of the course students should be able to 

CO-1: Utilize various levels of controls and SCADA system in Power system operation. 

CO-2: Develop the different mathematical optimization techniques to solve issues of hydrothermal scheduling 

& unit commitment problems. 

CO-3: Develop and analyze mathematical models of Automatic Generation Control and Automatic Load 

Frequency Control. 

CO 4: Solve the voltage and reactive power variations in an interconnected power system. 

CO 5: Analyze reliability, security, contingency analysis, state estimation and related issues of power systems 

Q.No. Questions  CO’s 

1.  
(a).Classify the operating states of power system  R   CO 1 

(b).Summarize the objectives of power system control & how is it achieved. U CO 1 

2.  
(a).Frame the key concepts for reliable operation of the power system. R CO 1 

(b).Categorize the measures taken for preventive and emergency controls. R CO 1 

3.  Write the functions and components of Energy Management center R CO 1 

4.  

(a).What is unit commitment? Explain the constraints in solving the unit commitment 

problem 

U CO 2 

(b).Illustrate  the brute force method. U CO 2 

5.  

(a).With the help of  Algorithm and flow chart explain the priority list unit commitment 

method. 

An CO 2 

(b).Explain priority list method for unit commitment problem with  an example. U CO 2 

6.  
Develop an Algorithm for dynamic programming method for unit commitment & 

explain. 

S CO 2 

7.  

 

(a).Explain Long range scheduling and Short range Scheduling for hydro systems. 
U CO 2 

(b).Find the electric power generated by the plant with a head of 150m, rho=1000 

kg/m3, q=0.095 m3/s, generator efficiency89% and the turbine efficiency 85%. 

A CO 2 

8.  Illustrate discrete time interval method hydrothermal scheduling 
U CO 2 

9.  Using Lambda-gamma iterative method, schedule hydrothermal plant 
U CO 2 

10.  Schedule hydrothermal plant using penalty factors 
U CO 2  

11.  What is SCADA? Why do we need it? Explain the components of SCADA system and 

compare standard SCADA configurations. 

R CO 1 

12.  
(a).Write the inference on various functions of RTU  

U CO 1 

(b).Recommend suitable communication channels for SCADA in power system  
R CO 1 



   

 

 

13.  Explain the basic generator control loops with the block diagram. 
U 

CO3 

14.  

(a).Explain the following terms used in AGC 

1. Control area     2. Tie line    3.Net interchange  4. Station control error R 
CO3 

(b).Illustrate the objectives and function of AGC in a power system.  (05 marks) June/July 2017 U CO3 

15.  

(a).What are different types of governing systems. R CO3 

(b).Two generators rated 200 MW & 400 MW are operating in parallel. The droop 

characteristics of their governors are 4% & 5% respectively from no load to full load. 

Assuming that the generators are operating at 50 Hz at no load, how would a load of 600 MW 

be shared between them? What will be the system frequency at this load? Assume free 

governor operation. Repeat the problem, if both governors have a droop of 4%. Dec 2010 

A CO3 

16.  

(a).Categorize the modes of governor operation.                                                        (05 marks) R CO3 
(b).Two synchronous generators operating in parallel are supplying a common load at rated frequency 

50 Hz. The rating of unit 1 is 400 MW and has 3% droop characteristics built into its governor. 

Similarly unit 2 is rated at 500 MW and has 5% droop. If the load demand is increased by 10% of 

total generation (i.e 0.10 pu increase), find the new line frequency and change in load on each 

generating unit.  June/July 2011 

A CO3 

17.  
(a).Obtain the speed-governor model of a ALFC of an isolated power system.   U CO3 

(b).Draw the block diagram of complete ALFC Model and derive the expression for the transfer 

function.  
R CO3 

18.  
Derive the generator model, load model and combined generator load model of ALFC system. July 

2019  

R CO3 

19.  
(a).Analyse the Steady state Analysis of ALFC) An CO3 

(b).Show the effects of PI controller on the ALFC loop. U CO3 

20.  
Derive the expression for tie line power and frequency deviation for a two area system. 

June/July 2016,Dec2016/Jan 2017 

U CO3 

21.  

Two control area are connected via a tie line with the following characteristics. 

Area 1: R1=1%, D1=0.8, base MVA=500 

Area 2: R1=1%, D=0.1, base MVA=500 

A load change of 100 MW occurs in area 1. Find the new steady state frequency, change in 

the line flow and change in generation of each area if nominal frequency is 50Hz. 

A CO3 

22.  

A single area consists of two generators with the following data: 

G1: 200MW    R1=4% (on machine base) 

G1: 400MW    R1=5% (on machine base) 

They are connected in parallel and share a load of 600MW in proportion to their rating, at 

50Hz. If 200MW of load is tripped, what is the generation by each unit?. What is the 

frequency at new load is D=1.5pu (on a base of 200 MW). Choose a base of 200 MW. also 

find the increase in load due to frequency.   

A CO3 

23.  

Two area 1 and 2 are interconnected. The capacity of area 1 is 1500 MW and area 2 is 500 

MW. The incremental regulation and damping torque coefficient for each area on its own 

base are 0.2pu and 0.9pu, respectively. Find the steady state frequency and change in steady 

state tie line power, for an increase of 60 MW in area 1. The nominal frequency is 50Hz.  

A CO3 

24.  

(a).Enumerate the issues in implementation of AGC. U CO3 

(b).Two control area of capacity 1500 MW and 10000MW are interconnected through a tie line. The 

parameter of each area on its owm capacity are R=1Hz/pu MW and D=0.02pu MW/Hz. There is an 

increase of 200MW in load of area 2. Determine the steady state frequency deviation and change in 

tie line power. 

A CO3 

 

 



   

 

25.  

(a).Explain briefly the components/equipments of power system that can generate and/or absorb 

reactive power.  June/July 2014, 2011,Dec 2011, June/July 2016,June/July 2017, Dec2016/Jan 

2017 

R CO4 

(b).Derive the equations to get the relation between voltage, power & reactive power at a node. 

Dec2016/Jan 2017 ,June/July 2017 

U CO4 

26.  

(a).Explain the method of voltage control by 

I. Shunt capacitor and reactor 

II. Synchronous compensator. Dec.2018/Jan.2019   

R 
CO4 

(b).Three generating stations arc connected to a common bus bar and as shown in Fig.Q7(b). 

For a particular system load the line voltage at bus x falls by 5 KV. Calculate the reactive 

power injection required to bring track the voltage to the original value. All pu values are on a 

base of 500 MVA. June/July 2019  

 

A CO4 

27.  

(a).Explain voltage control using; tap changing transformers, Booster transformers and phase 

shifting transformers.Dec.2018/Jan.2019   

 

R CO4 

(b).A 415 V, 50 Hz 30 system delivers 500 KW at 0.8 pf. lag. Shunt capacitors are installed to 

improve the p. f to 0.92. Determine the value of capacitors needed if the capacitor bank is start 

c o nnected. June/July 2019 Dec.2018/Jan.2019   

A CO4 

28.  
What is voltage instability? Explain the phenomenon of voltage collapse with PV & QV 

diagrams. June/July 2011, Dec 2010 

U CO4 

29.  
Define reliability & explain the security levels of system.. June/July 2017 R CO5 

30.  
What are the requirements for power system adequacy assessment & also explain the adequacy 

indices. June/July 2017 

R CO5 

31.  

(a).Explain briefly/ discuss the factors affecting the system security. Dec 2010, May/June 

2010, June/July 2016 

U CO5 

(b).Explain Identification of bad data in state estimation problem June/July 2017 

 

U CO5 

32.  
Explain the security constrained optimal power flow(SCOPF) function of power system 

security with an example. June/July 2015, June/July 2016 

R CO5 

33.  

(a).With a flow chart, explain contingency analysis.  June/July 2013, 2011, Dec 2011, Dec 

2010 June/July 2017 Dec2016/Jan 2017 

An CO5 

(b).With a neat flow chart, explain contingency analysis for generation outage using generation 

shift sensitivity factors. June/July 2019 

 

An CO5 

34.  

(a).With the block diagram, explain AC power flow security analysis. June/July 2014 R CO5 

(b).Explain IPIQ  method for contingency Ranking. Also explain contingency processing using 

AC load flow analysis with a flow chart. June/July 2019  

U CO5 

35.  
What is state estimation and show mathematical formulation of the problem of state 

estimation. 

R CO5 

36.  
Explain the formulation and state estimate using 1inear least square estimation. Also explain 

the condition for observability in least square estimates. June/July 2019  

U CO5 
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1st ASSIGNMENT 

MODULE-1 

1. (a) With a neat block diagram state the essential parts of an electric drive system. Explain them briefly.  

 (06M)july2013/July11/dec10/june10/jan14/july16 dec-jan17  [CO1] 

(b) A weight of 500kg is being lifted up at a uniform speed of 1.5m/s by a winch driven by a motor running at a speed 

of 1000rpm. The moment of inertia of the motor and winch are 0.5 and 0.3 kg-m2 respectively. Calculate the motor 

torque and equivalent moment of inertia referred to the motor shaft. In the absence of weight the motor develops a 

torque of 100 N-m when running at 1000rpm.    (08M) july2013/july11        [CO1] 

2. (a) Explain the different power modulators that are used in drive system. (06M)dec2012, (6M, Dec17-Jan18) [CO1] 

(b) Describe the steady state stability in the drive system. Derive the required condition for stability.   

  (10M) dec2012, (5M, Dec17-Jan18)  [CO1] 

3. Explain “load equalization” and hence determine the expression required for the calculation of moment of inertia of the 

fly wheel required for load equalization.   (10M) june2012.  [CO1] 

4. With the help of the quadrant diagram, explain the four –quadrant operation of a motor, driving a hoist load.  

    (10M) dec2011/july09/jan14, (10M, Dec17-Jan18)  [CO1] 

5. Derive an expression for the equivalent load torque and equivalent moment of inertia as referred to motor shaft of a 

motor-load combination where the load is fed through a gear system. (10M)july09/jan14, (8M,Jun-Jul’19)  [CO1] 

 

MODULE 2 

6. (a) With usual notations, derive an expression for temperature rise of a machine. Sketch the temperature rise verses time 

curve.     (06M)july13/dec11/july09; (10M,Jun-Jul’19)    [CO2] 

(b) A constant speed motor has the following duty cycles: 

i) Load rising linearly from 200 to 400 kW cycles: 4min 

ii) Uniform load of 400 kW: 2min 

ii) Regenerative power returned to the supply reducing linearly from 400kW to 0:3min 

iv) Remains idle: 4min. 

Calculate the power rating of the motor assuming loss to be proportional to (power)  2.      (6M)july13/dec11     [CO2] 

7. Explain the classification of duty for motors with load diagrams. Mention one example in each case.

 (10M)dec11/july2016, (8M, Dec17-Jan18)    [CO1,2] 

8. A motor has a heating time constant of 70 min and cooling time constant of 90 mins. When run continuously on full 

load of 400KW, final temperature rise is 50ºC… 

COs 
Description 

Upon completion of the course, the student will have:- 

CO1 Basic understanding and comprehension about the principles of electric drives and its dynamics. 

CO2 Ability to analyze the thermal model of motor and apply it for selection of motor power rating. 

CO3 Ability to classify & utilize different types of starting and braking of electric drives. 

CO4 Ability to classify, infer & utilize different types of electric drives like DC motor drive, 

Induction Motor drive and Synchronous Motor drive. 

CO5 (pedagogy 

CO) 
Ability to elaborate & interpret several drives being used for specific application in industries. 



   

 

(i) When used in short time periodic duty cycle consisting of loaded period of 10 mins followed by no-load period 

long enough for the motor to cool down. What will be the maximum load that motor can carry ? 

 

(ii) Determine the maximum load the motor can deliver when subjected to intermittent periodic load cycle consisting of 

a load period of 10 mins followed by a no-load period of 15 mins.   (7M, Dec17-Jan18)    [CO2] 

9. (a) Explain dynamic braking of separately excited dc motor. Draw its speed torque characteristics.   

  (06M)jan14, (6M, Dec17-Jan18)    [CO3] 

(b) A 220v,1500rpm,10A separately excited DC Motor is fed from a single phase fully controlled rectifier with an ac 

source voltage of 230V, 50Hz , Ra = 2Ω. Conduction can be assumed to be continuous. Calculate the firing angles for 

i) half the rated motor torque and 500rpm (ii) rated motor torque and 10p00rpm. [(8M, Dec17-Jan18)]   [CO1,4] 

 

10. Explain the operation of (continuous conduction mode of) single phase fully controlled rectifier control of separately 

excited DC Motor. (10M)dec11/dec09, (8M, Dec17-Jan18)     [CO4] 

OR,   With circuit diagram and waveforms explain the operation of single phase half controlled rectifier control of 

separately excited dc motor for continuous mode of operation.(10M) july13, (10M)june12/dec10, (10M) july11, 

[CO1] 

11. A 220 V, 960 rpm, 12.8 A, separately excited DC motor has armature circuit resistance and inductance of 2 ohm and 

150 mH respectively. It is fed from a single phase half controlled rectifier with an AC source voltage of 230 V, 50 Hz. 

Calculate (i) Motor torque for 𝛼 = 60° and speed = 600 rpm. (ii) Motor speed for 𝛼 = 60° and T = 20 N-m.   (new 

type of numerical, VTU question not available)  [CO1] 

12. Explain the plugging of separately excited DC motor and draw its speed-torque characteristics. (8M) Jan 2015,[CO3, 4] 

 

2nd
ASSIGNMENT 

MODULE 2 

13. A 230 V, 1200 rpm, 15 A separately excited motor has an armature resistance of 1.2 ohms. Motor is operated under 

dynamic braking with chopper control. Braking resistance has a value of 20ohms. Calculate i) The duty ratio of 

chopper for motor speed of 1000 rpm and braking torque equal to 1.5 times the rated motor torque; ii) Motor speed for 

duty ratio of 0.5 and motor torque equal to its rated torque.   (10 M) July 2015       [CO3, 4] 

14. (a) Explain the operation of a chopper control of separately excited dc motor for motoring 

control.(04M)dec11/dec10/july10/july2016 [CO1]      

OR,  Explain the motoring control and regenerative braking by chopper control of separately excited DC motor. 

(10M) dec09/jan10, (6M, Dec17-Jan18)   [CO3, 4] 

(b) Explain the dynamic braking of separately excited motor by chopper control.(6 M) Jan 2015  [CO3] 

15. A 230V 960 rpm 200A separately excited motor has an armature resistance of 0.02Ω. Motor is fed from a 

chopper which provides both motoring and braking operations. The source has a voltage of 230 V. Assuming 

Continuous Conduction, Calculate : (i) duty ratio of chopper for motoring operation at rated torque and 

350rpm (ii) Duty ratio of chopper for braking operation at rated torque and 350rpm.(iii) Maximum 

permissible motor speed obtainable without field weakening and power fed to the source. If max duty ratio 

of chopper is limited to 0.95 and max permissible motor current is twice the rated.(10M) dec11/jan14/july16 

[CO3] 

MODULE 3 



   

 

16. Explain the effect of unbalanced voltage and single phasing on the induction motor performance. (10 M) 

july13/dec11/dec10/jan14/July 2015   [CO4] 

OR, Describe the operation of 3-phase induction motor operating with unbalanced source voltage and 

single phasing. (10M)dec11/june12/july16, (7M, Dec17-Jan18) [CO4] 

 

 

17. A 440V,50Hz , 6 pole, 950 rpm, Y-connected induction motor has following parameters referred to the 

stator: Rs = 0.5Ω, Rr
’ = 0.4Ω, Xs =Xr

’ = 1.2Ω, Xm = 50Ω. Motor is driving a fan load, the torque of which is 

given by TL = 0.0123.ωm
2. Now one phase of the motor fails. Calculate motor speed and current. Will it be 

safe to allow the motor to run for a long period ? .(12M)dec17/jan17/  [CO4] 

18. With a neat diagram explain star-delta method of starting of three phase induction motor.  (10M) jun12 [CO3,4] 

19. Explain how plugging is applied to a 3-phase induction motor          (10M)dec 11/july16 [CO3,4]    

OR,   Explain with a diagram, reverse voltage braking of an induction motor. (06M) dec10/ jun12/ dec11/ 

jan14, (5M, Dec17-Jan18)  [CO3,4] 

 

20. A 400 V star connected , 3 phase , 6pole 50hz induction motor has following parameters referred to the stator 

Rs = Rr′ = 1Ω, Xs = Xr′ = 2Ω;  

(i) For regenerative braking operation determine maximum overhauling torque it can hold and range of speed 

for safe operation.  

(ii) For plugging operation: it is to be braked from its initial speed of 950 rpm, stator to rotor turns ratio is 

2.3. Calculate initial braking current and torque as a ratio of their full load values. 

(10M)dec12/july13/june12/July 2015 [CO3,4] 

21. Explain the A.C dynamic braking of induction motor for two-lead connection (6 M) Jan 2015. [CO3,4]    

22. Explain the process of dynamic braking of 3 phase induction motor. (08M) jun08 [CO3,4] 

23. Explain the operations of induction motor with unbalanced rotor impedances. (6 M) Jan 2015 [CO4] 

24. Explain the working of 3-phase induction motor fed from non-sinusoidal voltage supply. (10M) july11. 

[CO4] 

3rd ASSIGNMENT 
MODULE 3 & 4 

25. Explain the working of Voltage Source Inverter (VSI) fed  induction motor (drive).[ (7M, Dec17-Jan18)]     

Draw the waveform for stepped wave inverter and PWM inverter. (10M)july11/jan14 /jan13/dec11/ dec-jan17  

[CO4] 

Or, Explain the AC dynamic braking of induction motor for two-lead connection…(6M) Jan 2015, also with 

Three lead connection ……(10M, Jun-Jul’19)  [CO3] 

26. A 2.8KW, 400V, 50Hz, 4 pole, 1370 rpm, delta connected induction motor has following parameters referred 

to stator Rs = 2.0Ω, Rr′ = 5.0Ω, Xs = 5Ω, Xr′ = 5Ω. Xm = 80 Ω. when driving a fan load at rated voltage it runs 

at rated speed. The motor speed is controlled by stator voltage control. Calculate the motor terminal voltage, 

current and torque at 1200rpm.   (10M) jun13         [CO4] 

27. Describe the Current Source Inverter (CSI) control of induction motors.  (10M) jun13     [CO4] 



   

 

28. Solve:- A Υ-connected squirrel cage induction motor has the following ratings and parameters: 

400V, 50 Hz 4 pole, 1370 rpm Rs = 2Ω, Rr′ = 3Ω, Xs = Xr′ = 3.5Ω, Xm = 55Ω. It is controlled by a Current 

Source Inverter (CSI) at a constant flux. Calculate the motor torque, speed and stator current when operating at 

30 Hz and rated slip speed.  (07M)dec10/july16  [CO4] 

Or, Solve:- A 3- phase induction motor at rated voltage and frequency has a maximum torque of 225% and a 

starting torque of 150% of full load torque. Neglect stator resistance and rotational losses and assume constant 

rotor resistance. Calculate i)slip at max torque ii)slip at full load. (10M)july09   

 

29. With circuit diagram and speed-torque curves explain the operation of static Scherbius drive for slip power 

recovery scheme.     (10 M) July 2015   [CO4] 

Or, Explain static Kramer drive system. (06M) july2016   [CO4] 

 

MODULE 5 

30. With a neat block diagram, explain the true synchronous mode variable frequency control of multiple 

synchronous motor.   (05M) jan14/july13/dec12/dec10  [CO4] 

Or, Explain the self-controlled synchronous motor drive employing load commutated thyristor inverter. 

(10M)jan14/july13/dec12/july12/dec11/july11/july10/jan10, (10M, Dec17-Jan18); (8M,Jun-Jul’19) [CO4] 

31. A 500 kW, 3 phase, 3.3KV and 50 Hz, 0.8 (lagging) power factor 4 pole star connected Synchronous Motor 

has following parameters. Xs = 15Ω, Rs = 0. Rated field current is 10A. Neglect losses. Calculate armature 

current and power factor at half the rated torque and rated field current. (05M)jan14,   [CO4] 

32. Explain the pull-in process in the operation of synchronous motor fed from fixed frequency supply. (06 M) Jan 

2015/july16,  (5M, Dec17-Jan18)  [CO4] 

33. Explain the operation of Permanent Magnet AC Motor Drives and why the trapezoidal PMAC motor is now 

called Brushless DC Motor Drives. (discuss with servo applications…(8M,Jun-Jul’19)) [CO4]   (newly included 

portion, VTU question not available)  

Or, Describe Sinusoidal PMAC motor drives. [CO4]   (newly included portion, VTU question not available) 

 

34. Discuss basic working principle of Stepper Motor Drives and the different types of stepper motors (variable 

reluctance, permanent magnet).  [CO4] (newly included portion, VTU question not available)  (8M,Jun-

Jul’19) 

Or, Important features of Stepper motor drive such as advantages and disadvantages. [CO4] (newly included 

portion, VTU question not available) 

35. Elaborate on Drive circuits for stepper motor drives. [CO4] (newly included portion, VTU question not 

available) 

Or, Explain ONLY the DRIVING MOTORS used in the cement industry for operations. (10M)jan14/ dec12/ 

dec11 /jan10 /jan08 /jan06 /dec-jan17, (10M, Dec17-Jan18) [CO5] 

 

36. Write a technical note on:    (10M) dec10/july10   [CO5] 

i)   Rolling mill drives (Steel Rolling)…….. (4M,Jun-Jul’19) 

ii)  Cranes & hoists    ……………………..(4M,Jun-Jul’19) 

iii) Textile mill drives 



   

 

             Or, Write a technical note on:                           [(10M, Dec17-Jan18)]   [CO5]                  

            i)   Paper mill drives                                           

            ii)  Cement mill drives 
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Subject: Operation and Maintenance of Solar Electric Systems             Subject code: 17EE832 

Class:    VIII Sem                                Teacher:  Ramya S Rajan 

COURSE OUTCOMES (COs): At the end of the course students should be able to: 

CO1: To develop a comprehensive technological understanding in solar PV system components  

CO2: To provide in-depth understanding of design parameters to help design the performance of a solar PV 

Arrays  

CO3: To pertain in knowledge about planning, project implementation and operation of solar PV power 

generation 

Q.No.     Questions CL Cos 

Cognitive Levels: U-Understand, A-Apply, R-Remember, An-Analyze 

MODULE-1 

37. (a) Define irradiation, diffuse radiation and air mass, insolation. [06 M, Aug/Sep 2020]  U CO1 

(b) Distinguish between Mono Crystalline silicon, Multi crystalline silicon and thin film 

solar cells[06 M, Aug/Sep 2020/ June 2019] 

An CO1 

38. (a) List and explain the factors which effect the performance of photo voltaic array[06 

M, June 2019] 

An CO1 

(b) Define azimuth angle, solar altitude angle and tilt angle[06 M, Aug/Sep 2020] U CO1 

39. (a) In an array,3 PV modules are connected to form a string and 3 such strings are 

connected in parallel. The rating of string 1 is Vmp = 240 V &  Imp= 5A, string 2 is 

Vmp=210V & Imp=6A and string 3 is Vmp=180V & Imp=4 A. Find string voltage, 

current & power of the array with diagram[06 M, Aug/Sep 2020] 

A CO1 

(b) Model the IV- Characteristics and power- voltage characteristics of PV Cells[04 M, 

Aug/Sep 2020] 

A CO1 

40. (a) What are the standards , certifications and warranties applicable to PV modules[06 

M, Aug/Sep 2020] 

R CO1 

       (b) Infer PV cell performance indicators VOC(open circuit voltage), ISC(short circuit 

current) and Maximum power point(Pmax)[06 M, June 2019] 

An CO1 

41. (a) Briefly develop how PV Cells are connected to create a module, how modules are 

connected to create a String and how Strings are connected to create an Array[5M] 

A CO1 

(b) Explain the effect of earth’s atmosphere on solar radiation[06 M, June 2019] U CO1 

42.  Discuss Contacts, with their function in PV Arrays. With diagrams, discuss three 

different forms of Contacts used in PV Arrays with advantages and 

disadvantages[10M] 

U CO1 

43. (a) Explain emerging technologies of Solar Cells.[08 M, June 2019] U CO1 

      (b) On a clear sunny day a 2kWp PV array received 6 peak sun hours: the 6 peak 

sun hours equate to an energy input of 6000W/m2 per day. What is the expected output 

of this system[2M] 

A CO1 

Module 2 

44. (a) Compare basic functions of Grid interactive inverters with Battery[06 M, June 

2019, 06 M, Aug/Sep 2020] 

A CO1, 

CO2 

       (b) Compare Net metering and gross metering[06 M, June 2019] A CO1, 

CO2 

45.  Explain in detail the types of roof mounting systems[10 M, Aug/Sep 2020] U CO1, 

CO2 



   

 

46.  Illustrate Mainstream inverter technologies[8 Marks, Aug/Sep 2020] U CO1, 

CO2 

47. (a) Differentiate between transformer and transformer-less inverters[4 Marks] An CO1, 

CO2 

       (b) What is Building-integrated Photovoltaics (BIPV)? [4 Marks] R CO1, 

CO2 

12.  (a) If sunlight is received at an irradiance of 1000W/m2 for 1 hour, 600W/m2 for 2.5 

hours and 300W/m2 for 2 hours, What is the total radiation received on that day? 

A CO1, 

CO2 

       (b) Illustrate various Inverter protection schemes employed [06 M, Aug/Sep 2020] U CO1, 

CO2 

Assignment 2 

Module 2 

13.   What is Balance of system equipment? Explain briefly the components used in BoS 

[8 Marks] 

A CO1, 

CO2 

14.  (a) What is suntracking system?[04 M, June 2019] R CO1, 

CO2 

       (b) Write short notes on lightning protection and wind loading [06 M, Aug/Sep 2020] A CO1, 

CO2 

15.  (a) Briefly explain about Ground mounting systems [6 Marks] U CO1, 

CO2 

       (b) What are the Roof Specifications while designing PV array? [4 Marks] R CO1, 

CO2 

Module 3 

16.  (a) What are the roof specifications to be considered in site assessment? [04 M, 

Aug/Sep 2020] 

R CO1, 

CO2 

       (b) When is string fuse required? Give examples[06 M, Aug/Sep 2020] R CO1, 

CO2 

17.   Write short notes on i) Solmetric Suneye ii) HORI catcher iii) iPhone apps iv) 

Software packages used in PV Arrays 

R CO1, 

CO2 

18.  (a) What is Fault current protection?[04 M, June 2019] R CO1, 

CO2 

       (b) Explain information to be collected during site assessment for PV system 

installation[06 M, June 2019] 

U CO1, 

CO2 

19.  (a) List and explain important factors to be considered when choosing system 

components[06 M, June 2019] 

A CO1, 

CO2 

       (b) What is de-rating? Explain the factors that cause de-rating.[04 M, June 2019] U CO1, 

CO2 

20.  (a) For a PV system to be installed in Sydney(Ambient temperature varies from 0̊ C to 

50̊C),calculate minimum no. of modules in a string with the given data: 

Characteristics from module datasheet[06 M] 

Open Circuit Voltage (VOC) =30.2V; Temperature coefficient of VOC=-0.104V/̊C 

Maximum power voltage (Vpm) =24V; Temperature coefficient of Pmax=-0.485%/̊C 

Expected voltage drop across DC Cables=1%;MPP voltage range: 268V-480V; 

Safety margin for minimum inverter input voltage=10% 

A CO1, 

CO2 

       (b) Describe the Energy efficiency initiatives[4 Marks] R CO1, 

CO2 

21.  (a) Mention voltage specifications need to be met in sizing a PV system with graphical 

representation. [04 M, Aug/Sep 2020] 

A CO1, 

CO2 

       (b) Describe the Energy efficiency initiatives[4 Marks] R CO1, 

CO2 

22.  (a) Describe the process followed to determine the area required for the PV array.[8 

Marks] 

R CO1, 

CO2 

       (b) Illustrate the sizing methodology employed with an example[6 Marks] U CO1, 

CO2 

Module 4 



   

 

23.   What are the issues to be taken care during installation of Grid connected PV 

system[08 M, June 2019] 

R CO1, 

CO3 

24.   Briefly explain testing of PV systems[08 M, Aug/Sep 2020] U CO1, 

CO3 

Assignment 3 

Module 4 

25.   Explain interconnection of PV array with utility grid using net and gross metering 

arrangements[08 M, Aug/Sep 2020] 

U CO1, 

CO3 

26.   What system documents are to be supplied to the owner after completion PV 

installation?[08 M, June 2019, Aug/Sep 2020] 

R CO1, 

CO3 

27. What are the risks associated with installing PV systems. How the risks are 

classified.[08 M, June 2019] 

R CO1, 

CO3 

28.(a) Explain in detail about identifying and troubleshooting PV arrays & inverters[08 M, 

Aug/Sep 2020] 

U CO1, 

CO3 

      (b) Identify the process involved in cabling of the PV systems[4 Marks] A CO1, 

CO3 

29.(a) Calculate the total system yield of PV array installed in Sydney, Australia 

considering the total de-rating factor due to system losses[4 Marks] 

An CO1, 

CO3 

      (b) Explain about commissioning of PV systems[6 Marks] U CO1, 

CO3 

30.   Why voltage drop is crucial issue in PV system? Calculate voltage drop if length of 

cabling route is 15 meters from PV array to inverter. Copper cabling(resistivity is 

0.0183Ω/m/mm²) is used with a cross-sectional area of2.5mm2.It must carry a 

current of 5A[08 M, June 2019] 

U CO1, 

CO3 

31. (a) Identify the various Losses in utility-interactive PV systems[8 Marks] A CO1, 

CO3 

      (b) Outline the various maintenance methods for PV System[4 Marks] An CO1, 

CO3 

Module 5 

32. Outline the main costs associated with individual components of PV system. 

Explain in detail with a curve [08 M, June 2019, Aug/Sep 2020] 

A CO1, 

CO3 

33.(a) What are the unique features of PV system among electricity generating 

technologies that contribute to its popularity.[06 M, June 2019] 

R CO1, 

CO3 

      (b) Calculate the simple payback time for A 1kWp grid-connected system produces 

about 1200kWh per year. The system costs currently $6,000.00. The average 

projected costs for residential electricity is $0.15/kWh[2 Marks] 

A CO1, 

CO3 

      (c) Write short notes on Renewable portfolio standards and renewable energy 

certificates[4 Marks] 

R CO1, 

CO3 

34. What is Feed-in tariff? What are the two different FiT (Feed-in tariff). Give 

important features of feed-in tariff[08 M, June 2019] 

R CO1, 

CO3 

35. (a) Discuss the general guidelines that should be provided to the owners on completion 

of PV system installation. [08 M, Aug/Sep 2020] 

R CO1, 

CO3 

      (b) What are the positive and negative attributes of PV systems needed to be considered 

while marketing? [06 M, Aug/Sep 2020] 

U CO1, 

CO3 

36. State the method to calculate upfront costs and simple pay back method[08 M, 

Aug/Sep 2020] 

R CO1, 

CO3 

 

 

 

 

 

 

 

 

 



   

 

 


