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Vision of the Institute 

To be among the best of the institutions for engineers and technologists 

with attitudes, skills and knowledge and to become an epicenter of creative 

solutions. 

Mission of the Institute 

To achieve and impart quality education with an emphasis on practical skills 

and social relevance. 

 

Vision of the Department 

To impart technical knowledge and skills required to succeed in life, 

career and help society to achieve self-sufficiency. 

Mission of the Department 

• To become an internationally leading department for higher learning. 

• To build upon the culture and values of universal science and contemporary 

education. 

• To be a center of research and education generating knowledge and 

technologies which lay groundwork in shaping the future in the fields of 

electrical and electronics engineering. 

• To develop partnership with industrial, R&D and government agencies and 

actively participate in conferences, technical and community activities. 

 

 



 

 

Program Educational Objectives (B.Tech-EEE) 
 

This programme is meant to prepare our students to professionally thrive and to lead. 

During their progression: 

PEO-1: Graduates will have a successful technical or professional career, including 

supportive and leadership roles on multidisciplinary teams. 

PEO-2: Graduates will be able to acquire, use and develop skills as required for 

effective professional practices. 

PEO-3: Graduates will be able to attain holistic education that is an essential 

prerequisite for being a responsible member of society. 

PEO-4: Graduates will be engaged in life-long learning, to remain abreast in their 

profession and be leaders in our technologically vibrant society. 

 

Program Outcomes (B.Tech-EEE) 

a. Ability to apply knowledge of mathematics, science, and engineering.  

b. Ability to design and conduct experiments, as well as to analyze and interpret 

data.  

c. Ability to design a system, component, or process to meet desired needs within 

realistic constraints such as economic, environmental, social, political, ethical, 

health and safety, manufacturability, and sustainability.  

d. Ability to function on multi-disciplinary teams.  

e. Ability to identify, formulates, and solves engineering problems.  

f. Understanding of professional and ethical responsibility.  

g. Ability to communicate effectively.  

h. Broad education necessary to understand the impact of engineering solutions in 

a global, economic, environmental, and societal context.  

i. Recognition of the need for, and an ability to engage in life-long learning.  

j. Knowledge of contemporary issues.  



 

 

k. Ability to utilize experimental, statistical and computational methods and tools 

necessary for engineering practice. 

l. Graduates will demonstrate an ability to design electrical and electronic circuits, 

power electronics, power systems; electrical machines analyze and interpret data 

and also an ability to design digital and analog systems and programming them. 

 

 

Program Educational Objectives (PEOs) - Program Outcomes (POs)  
Relationship Matrix 

 
 

 POs a b c d e f g h i j k l 

     PEOs 

PEO 1: 
 
Graduates will have a successful 
technical or professional careers, 
including supportive and leadership 
roles on multidisciplinary teams. 

M M   H   H H  H H 

PEO 2: 
 
Graduates will be able to acquire, use 
and develop skills as required for 
effective professional practices. 

  M M H H H     H 

PEO 3: 
 
Graduates will be able to attain holistic 
education that is an essential 
prerequisite for being a responsible 
member of society. 

    H H M M M M H H 

PEO 4: 
 
Graduates will be engaged in life-long 
learning, to remain abreast in their 
profession and be leaders in our 
technologically vibrant society. 

 

   M M H M H H  M H 
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Academic Calendar  

Academic Year 2022-23 

III B.Tech. – First Semester 

 
S. No. EVENT PERIOD DURATION 

1 
Commencement of First Semester class 
work 

08-08-2022 

2 I Spell of Instructions 08-08-2022 to 08-10-2022 9 Weeks  
3 I Mid-term Examinations 10-10-2022 to 13-10-2022 3 Days 

4 II Spell of Instructions 14-10-2022 to 12-12-2022 9 Weeks 

5 II Mid-term Examinations 13-12-2022 to 15-12-2022 3 Days 

6 Preparation 16-12-2022 to 22-12-2022 1 Week 

7 
End Semester Examinations 
(Theory/ Practical) Regular/ Supplementary 

23-12-2022 to 13-01-2023 3 Weeks 

8 
Commencement of Second Semester, 
AY 2022-23 

16-01-2023 

III B.Tech. – Second Semester 

S. No. EVENT PERIOD DURATION 

1 
Commencement of Second Semester class 
work 

16-01-2023 

2 I Spell of Instructions 16-01-2023 to 16-03-2023 9 Weeks 
3 I Mid-term Examinations 17-03-2023 to 20-03-2023 3 Days 

4 II Spell of Instructions 21-03-2023 to 29-04-2023 6 Weeks 

5 Summer Vacation 01-05-2023 to 20-05-2023 3 Weeks 

6 II Spell of Instructions Contd 22-05-2023 to 12-06-2023 3 Weeks 

7 II Mid-term Examinations 13-06-2023 to 15-06-2023 3 Days 

8 Preparation 16-06-2023 to 22-06-2023 1 Week 

9 
End Semester Examinations 
(Theory/ Practical) Regular / Supplementary 

23-06-2023 to 15-07-2023 3 Weeks 

10 
Commencement of IV B.Tech First 
Semester, AY 2023-24 

17-07-2023 

 

 

 

Dean Academic Affairs 

                  

 

 
Copy to Principal, All HoDs, CoE 



 

 

Syllabus – HVDC TRANSMISSION 

 
COURSECODE:GR20A3094 LTPC 

IV Year I Semester                          3 0 0 3 

 

UNIT-I 

 HVDC TRANSMISSION:  

Introduction, equipment required for HVDC systems, Comparison of AC and DC Transmission, 

Limitations of HVDC transmission lines, reliability of HVDC systems, comparison of HVDC link 

with EHVAC link, HVDC convertors, HVDC –VSC transmission System: VSC system 

components, Control of Active and reactive power, Applications of VSC systems. 

UNIT-II 

HVDC CONVERTER OPERATION AND ANALYSIS:  

Thyristors and their characteristics, silicon rectifier, 6 pulse convertor configuration, ideal 

communication process without gate control, DC output voltage , gate control of valves, analysis of 

voltage wave forms with overlap angle, analysis of communication circuits , equivalent circuit of 

rectifier, Inverter operation with overlap, Equivalent circuit of inverter , complete equivalent circuit 

of HVDC link, power factor and reactive power of converters 

UNIT-III 

HVDC CONVERTER CONTROL:  

AC transmission and its control , necessary of dc link control, rectifier control , inverter control , 

constant beta control, constant gamma control, compounding of rectifiers, current compounding of 

inverter , complete HVDC system characteristics , power reversal in DC link, voltage dependent 

current order limit(VDCOL), system control hierarchy ,individual phase control, cosine control of 

phase delay, linear control phase delay , equidistance pulse control, pulse frequency control , 

constant current control 

UNIT-IV  

HARMONICS IN HVDC SYSTEM:  

Harmonics due to converter, characteristic current harmonics in the 12-pulse converter, harmonic 

model and equivalent circuit, design of AC filters, single tune and double tuned high pass filters, 

second order filters and C-Type filter, Reactive power considerations of AC filters  

UNIT-V 

FAULTS ON AC SIDE OF CONVERTER STATION:  

3-phase symmetrical fault and asymmetrical faults, commutation failure, DC circuit breaker, 

Ground Electrodes for HVDC system: Advantage and problems with ground return, HVDC system 

grounding, Resistance of electrodes- Electric current field, resistance of electrodes in uniform earth 

and non-uniform earth, distribution of current field between electrodes. 

 

TEXTBOOKS: 

   1. HVDC transmission by S Kamakshaiah and V Kamaraju, Tata McGraw Hills Publications.   

 

REFERENCE BOOKS: 

  1. K.R.Padiyar., HVDC Power Transmission System(English) 2nd edition. 

 2. Arillaga., High Voltage Direct Transmission, (London)Peter Peregrinus, 1981.    
 
 
 
 



 

 

 
 

S.No Course Outcomes 

1 Compare the differences between HVDC and HVAC transmission. 

2 Analyze the rectifier and inverter commutating circuits.  

3 Discuss the different control strategies. 

4 Estimate the requirement of HVDC filters.  

5 Explain the role of AC system faults on HVDC system. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

COURSE OUTCOME AND PROGRAM OUTCOME MAPPING 

GR20A3094 
HVDC 

Transmissions 

P-Outcomes  

 

C-Outcomes a b c d e f g h i j k l 

1. Compare the differences 

between HVDC and HVAC 

transmission. H H M M  H H H   H M 

2. Analyze the rectifier and 

inverter commutating circuits.   H H M M H H M H M H H 

3. Discuss the different control 

strategies. H  H M  H  M H  H H 

4. Estimate the requirement of 

HVDC filters.   H H M  H M M H  H H 

5. Explain the role of AC system 

faults on HVDC system. H H H M  H  M H  H H 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
Academic Year  : 2022 - 23   Semester : II 

Name of the Program: B.Tech - EEE        Year: III                Section: A 

Course/Subject: HVDC TRANSMISSION         Course Code: GR20A3094 

Name of the Faculty: J. SRIDEVI     Designation:  PROFESSOR. 

Department: ELECTRICAL AND ELECTRONICS ENGINEERING 

 

The Schedule for the whole Course / Subject is: 

S. No. Description 
Total number of 

Periods 

1 Unit-I: HVDC TRANSMISSION 10 

2 
Unit-II: HVDC CONVERTER 

OPERATION AND ANALYSIS 
12 

3 
Unit-III: HVDC CONVERTER 

CONTROL 
12 

4 
Unit-IV: HARMONICS IN HVDC 

SYSTEM 
10 

5 
Unit-V: FAULTS ON AC SIDE OF 

CONVERTER STATION 
12 

 

 

Total No. of Instructional periods available for the course: ……56…….  Periods 

 

 

 

 

 



 

 

SCHEDULE OF INSTRUCTIONS 

UNIT PLAN 

Academic Year  : 2022 - 23   Semester : II 

Name of the Program: B.Tech - EEE        Year: III                Section: A 

Course/Subject: HVDC TRANSMISSION         Course Code: GR20A3094 

Name of the Faculty: J. SRIDEVI     Designation:  PROFESSOR. 

Department: ELECTRICAL AND ELECTRONICS ENGINEERING 

 

S.NO UNIT 
NO:  OF 

PERIODS 
TOPIC/SUBTOPICS 

1 I 2 Introduction, equipment required for HVDC systems 

2 I 2 Comparison of AC and DC Transmission. 

3 I 2 

Limitations of HVDC transmission lines, reliability 

of HVDC systems, comparison of HVDC link with 

EHVAC link 

4 I 2 
HVDC convertors, HVDC –VSC transmission 

System, VSC system components 

5 I 2 
Control of Active and reactive power, Applications 

of VSC systems 

 

No of Instructional Periods required to complete the lesson ….10…. periods 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

SCHEDULE OF INSTRUCTIONS 

UNIT PLAN 

Academic Year  : 2022 - 23   Semester : II 

Name of the Program: B.Tech - EEE        Year: III                Section: A 

Course/Subject: HVDC TRANSMISSION         Course Code: GR20A3094 

Name of the Faculty: J. SRIDEVI     Designation:  PROFESSOR. 

Department: ELECTRICAL AND ELECTRONICS ENGINEERING 

 

 

S.NO UNIT 
NO:  OF 

PERIODS 
TOPIC/SUBTOPICS 

1 II 2 
Thyristors and their characteristics, silicon rectifier, 

6 pulse convertor configuration 

2 II 2 
ideal communication process without gate control, 

DC output voltage 

3 II 2 
gate control of valves, analysis of voltage wave 

forms with overlap angle 

4 II 2 
analysis of communication circuits , equivalent 

circuit of rectifier, Inverter operation with overlap 

5 II 2 Equivalent circuit of inverter 

6 II 2 

complete equivalent circuit of HVDC link, power 

factor and reactive power of converters 

 

 

No of Instructional Periods required to complete the lesson ….12…. periods 

 

 

 

 

 

 

 

 

 

 



 

 

SCHEDULE OF INSTRUCTIONS 

UNIT PLAN 

Academic Year  : 2022 - 23   Semester : II 

Name of the Program: B.Tech - EEE        Year: III                Section: A 

Course/Subject: HVDC TRANSMISSION         Course Code: GR20A3094 

Name of the Faculty: J. SRIDEVI     Designation:  PROFESSOR. 

Department: ELECTRICAL AND ELECTRONICS ENGINEERING 

 

S.NO UNIT 
NO:  OF 

PERIODS 
TOPIC/SUBTOPICS 

1 III 2 
AC transmission and its control , necessary of dc 

link control 

2 III 2 
rectifier control , inverter control , constant beta 

control, constant gamma control 

3 III 2 
compounding of rectifiers, current compounding of 

inverter , complete HVDC system characteristics 

4 III 2 
power reversal in DC link, voltage dependent current 

order limit(VDCOL) 

5 III 2 
system control hierarchy ,individual phase control, 

cosine control of phase delay 

6 III 2 

linear control phase delay , equidistance pulse 

control, pulse frequency control , constant current 

control 

 

 

 

No of Instructional Periods required to complete the lesson ….12…. periods 

 

 

 

 

 

 

 

 

 



 

 

SCHEDULE OF INSTRUCTIONS 

UNIT PLAN 

Academic Year  : 2022 - 23   Semester : II 

Name of the Program: B.Tech - EEE        Year: III                Section: A 

Course/Subject: HVDC TRANSMISSION         Course Code: GR20A3094 

Name of the Faculty: J. SRIDEVI     Designation:  PROFESSOR. 

Department: ELECTRICAL AND ELECTRONICS ENGINEERING 

 

 

S.NO UNIT 
NO:  OF 

PERIODS 
TOPIC/SUBTOPICS 

1 IV 2 
Harmonics due to converter , characteristic current 

harmonics in the 12 pulse converter 

2 IV 2 
harmonic model and equivalent circuit ,design of AC 

filters 

3 IV 2 single tune and double tuned high pass filters 

4 IV 2 second order filters and C-Type filter 

5 IV 2 
Reactive power considerations of AC filters  

 

 

No of Instructional Periods required to complete the lesson ….10…. periods 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

SCHEDULE OF INSTRUCTIONS 

UNIT PLAN 

Academic Year  : 2022 - 23   Semester : II 

Name of the Program: B.Tech - EEE        Year: III                Section: A 

Course/Subject: HVDC TRANSMISSION         Course Code: GR20A3094 

Name of the Faculty: J. SRIDEVI     Designation:  PROFESSOR. 

Department: ELECTRICAL AND ELECTRONICS ENGINEERING 

 

S.NO UNIT 
NO:  OF 

PERIODS 
TOPIC/SUBTOPICS 

1 V 2 3-phase symmetrical fault and asymmetrical faults 

2 V 2 commutation failure, DC circuit breaker 

3 V 2 Ground Electrodes for HVDC system 

4 V 2 
Advantage and problems with ground return, HVDC 

system grounding 

5 V 2 

Resistance of electrodes- Electric current field, 

resistance of electrodes in uniform earth and non-

uniform earth  

6 V 2 
distribution of current field between electrodes. 

 

 

No of Instructional Periods required to complete the lesson ….12…. periods 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

LESSON PLAN 

 

Academic Year  : 2022 - 23   Semester : II 

Name of the Program: B.Tech - EEE        Year: III                Section: A 

Course/Subject: HVDC TRANSMISSION         Course Code: GR20A3094 

Name of the Faculty: J. SRIDEVI     Designation:  PROFESSOR. 

Department: ELECTRICAL AND ELECTRONICS ENGINEERING 

 

S.NO UNIT 
NO: OF 

PERIOD 
DATE TOPIC/SUBTOPICS 

        

CO No. 

1 I 2 18-Jan-23 
Introduction, equipment required for HVDC 

systems 

1 

2 I 1 20- Jan-23 Comparison of AC and DC Transmission. 1 

3 I 2 25-Jan-23 

Limitations of HVDC transmission lines, 

reliability of HVDC systems, comparison of 

HVDC link with EHVAC link 

1 

4 I 2 27-Jan-23 

HVDC convertors, HVDC –VSC 

transmission System, VSC system 

components 

1 

5 I 1 01-Feb-23 
Control of Active and reactive power, 

Applications of VSC systems 

1 

6 I 2 03-Feb-23 Revision  

7 II 1 08-Feb-23 
Thyristors and their characteristics, silicon 

rectifier, 6 pulse convertor configuration 

2 

8 II 2 10-Feb-23 
ideal communication process without gate 

control, DC output voltage 

2 

9 II 2 15-Feb-23 
gate control of valves, analysis of voltage 

wave forms with overlap angle 

           2 

10 II 1 16-Feb-23 

analysis of communication circuits , 

equivalent circuit of rectifier, Inverter 

operation with overlap 

2 

11 II 2 22-Feb-23 Equivalent circuit of inverter 2 

12 II 2 24-Feb-23 
complete equivalent circuit of HVDC link, 

power factor and reactive power of converters  

2 

13 II 1 27-Feb-23 Revision  

14 III 2 02-Mar-23 
AC transmission and its control , necessary of 

dc link control 

3 



 

 

15 III 2 08-Mar-23 
rectifier control, inverter control, constant 

beta control, constant gamma control 

3 

16  1 10-Mar-23 Revision  

17  2 14-Mar-23 Revision  

18   16-Mar-23 Mid Exam  

19   18-Mar-23 Mid Exam  

20 III 2 20-Mar-23 

compounding of rectifiers, current 

compounding of inverter, complete HVDC 

system characteristics 

3 

21 III 1 22-Mar-23 
power reversal in DC link, voltage dependent 

current order limit (VDCOL) 

3 

22 III 2 27-Mar-23 
system control hierarchy, individual phase 

control, cosine control of phase delay 

3 

23 III 1 31-Mar-23 

linear control phase delay, equidistance pulse 

control, pulse frequency control, constant 

current control  

3 

 

24 IV 2 04-Apr-23 
Harmonics due to converter, characteristic 

current harmonics in the 12-pulse converter 

4 

25 IV 2 08-Apr-23 
harmonic model and equivalent circuit, 

design of AC filters 

4 

26 IV 2 16-Apr-23 single tune and double tuned high pass filters 4 

27 IV 2 18-Apr-23 Revision 4 

28 IV 1 21-Apr-23 second order filters and C-Type filter 4 

29 IV 2 24-Apr-23 
Reactive power considerations of AC filters  

 

4 

30 IV 1 27-Apr-23 Revision 4 

Summer Vacation (01-05-2023 to 20-05-2023) 

31 V 2 24-May-23 
3-phase symmetrical fault and asymmetrical 

faults 

5 

32 V 1 26-May-23 commutation failure, DC circuit breaker 5 

33 V 2 02-Jun-23 Ground Electrodes for HVDC system 5 

34 V 2 04-Jun-23 
Advantage and problems with ground return, 

HVDC system grounding 

5 

35 V 2 08-Jun-23 

Resistance of electrodes- Electric current 

field, resistance of electrodes in uniform earth 

and non-uniform earth  

5 

36 V 2 10-Jun-23 
distribution of current field between 

electrodes.  

5 

37 V 1 12-Jun-23 Revision  

 

 



 

 

 

GUIDELINES TO STUDY THE COURSE/SUBJECT 

 

Academic Year  : 2022 - 23   Semester : II 

Name of the Program: B.Tech - EEE        Year: III                Section: A 

Course/Subject: HVDC TRANSMISSION         Course Code: GR20A3094 

Name of the Faculty: J. SRIDEVI     Designation:  PROFESSOR. 

Department: ELECTRICAL AND ELECTRONICS ENGINEERING 

 

Course Design and Delivery System (CDD): 
 

• The Course syllabus is written into number of learning objectives and outcomes. 
• These learning objectives and outcomes will be achieved through lectures, 

assessments, assignments, seminars, presentations. 
• Every  student  will  be  given  an  assessment  plan,  criteria  for  assessment,  

scheme  of evaluation and grading method. 
• The Learning Process will be carried out through assessments of Knowledge, 

Skills and Attitude by various methods and the students will be given guidance 
to refer to the text books, reference books. 

 
The faculty be able to – 

 

• Understand the principles of Learning 

• Develop instructional objectives for a given topic 

• Prepare course, unit and lesson plans 

• Use appropriate teaching and learning aids like Slides and Paper Presentation. 

• Plan and deliver lectures effectively. 

• Provide the students of availability of the content in the textbooks and Internet. 

• Provide feedback to students using various methods of Assessments and tools of 
Evaluation 

• Act as a guide, advisor, counselor, facilitator, and motivator and not just as a teacher 
alone. 

 

 

 

 



 

 

TEACHING STARTEGIC PLAN 

 

Academic Year  : 2022 - 23   Semester : II 

Name of the Program: B.Tech - EEE        Year: III                Section: A 

Course/Subject: HVDC TRANSMISSION         Course Code: GR20A3094 

Name of the Faculty: J. SRIDEVI     Designation:  PROFESSOR. 

Department: ELECTRICAL AND ELECTRONICS ENGINEERING 

 

1. TARGET: 

a) Percentage for pass: 100% 

b) Percentage of class: 100% 

 

2. COURSE PLAN & CONTENT DELIVERY 

➢ PPT presentation of the Lectures 

➢ Solving exercise programs 

➢ Model questions 

 

3. METHOD OF EVALUATION 

1. Continuous Assessment Examinations (CAE-I, CAE-II) 

2. Assignments 

3. Quiz in Moodle 

4. Class tests 

5. Semester/End Examination 
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ASSIGNMENT-I 

 

Academic Year  : 2022-23    Semester : II 

Name of the Program: B.Tech - EEE        Year: III                Section: A 

Course/Subject: HVDC TRANSMISSION                                      Course Code: GR20A3094 

Name of the Faculty: Dr J. SRIDEVI                                               Designation:  PROFESSOR. 

Department: ELECTRICAL AND ELECTRONICS ENGINEERING 

 

This Assignment corresponds to Unit No. / Lesson ………………I…………… 

1) Draw the schematic diagram of HVDC Systems and explain each part of the system. 

2) How to plan for HVDC Transmission? 

3) What is the function of smoothing reactor? 

4) Explain Different Types of HVDC Links. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

ASSIGNMENT-II 

 

Academic Year  : 2022-23    Semester : II 

Name of the Program: B.Tech - EEE        Year: III                Section: A 

Course/Subject: HVDC TRANSMISSION                                      Course Code: GR20A3094 

Name of the Faculty: Dr J. SRIDEVI                                               Designation:  PROFESSOR  

 

Department: ELECTRICAL AND ELECTRONICS ENGINEERING 

 

This Assignment corresponds to Unit No. / Lesson ………………II…………… 

1. What is the effect of source inductance on HVDC System? 

2. Explain 6 pulse converters with neat waveforms of HVDC Systems. 

3. Explain 6 pulse converters with overlap angle of HVDC Systems. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

ASSIGNMENT-III 

 

Academic Year  : 2022-23    Semester : II 

Name of the Program: B.Tech - EEE        Year: III                Section: A 

Course/Subject: HVDC TRANSMISSION                                      Course Code: GR20A3094 

Name of the Faculty: Dr J. SRIDEVI                                               Designation:  PROFESSOR 

 

 

Department: ELECTRICAL AND ELECTRONICS ENGINEERING 

 

 

This Assignment corresponds to Unit No. / Lesson ………………III…………… 

1. Draw and discuss equivalent circuit of dc link with inverter in Gamma Control Mode. 

2. Explain the operation of CEA control technique with a neat diagram. 

3. Explain with a neat diagram, the combined control characteristics of Rectifier and Inverter. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

ASSIGNMENT-IV 

 

Academic Year  : 2022-23    Semester : II 

Name of the Program: B.Tech - EEE        Year: III                Section: A 

Course/Subject: HVDC TRANSMISSION                                      Course Code: GR20A3094 

Name of the Faculty: Dr J. SRIDEVI                                               Designation:  PROFESSOR 

 

 

Department: ELECTRICAL AND ELECTRONICS ENGINEERING 

 

 

This Assignment corresponds to Unit No. / Lesson ………………IV…………… 

1. List out the problems associated with the injection of harmonics both on AC and DC side of 

HVDC link. 

 

2. Give the detailed description of various types of filter circuits’ configurations along with 

impedance characteristics. 

 

3. Discuss the analysis of Double Tuned Filter with neat diagrams. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

ASSIGNMENT-V 

 

Academic Year  : 2022-23    Semester : II 

Name of the Program: B.Tech - EEE        Year: III                Section: A 

Course/Subject: HVDC TRANSMISSION                                      Course Code: GR20A3094 

Name of the Faculty: Dr J. SRIDEVI                                               Designation:  PROFESSOR 

 

 

Department: ELECTRICAL AND ELECTRONICS ENGINEERING 

 

This Assignment corresponds to Unit No. / Lesson ………………V…………… 

1. What are the types of Faults? 

 

2. How much is the resistance value of electrode in uniform earth and non-uniform earth? 

 

3. What are the reasons for DC and AC system faults? 
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Note: Answer any ALL questions. All questions carry equal marks. 

 

Answer ALL questions. All questions carry equal marks 

                                                                                                                                     3 * 5 = 15 Marks                                                                                                             

Q.No Questions Marks CO BL PI 

1. 
(a) Explain the various apparatus required for HVDC station 

and explain the purpose of       each. 

[5M] CO1 BL3 1.1.2 

OR OR   

2. 
(a) Compare the HVDC transmission HVAC transmission with 

reference to following factors: i) Economics   ii) Reliability 

[ 5M] CO1 BL3 1.3.1 

      
3. 

(a) Explain the 6-pulse Greatz Circuit and derive the 

expressions for average DC voltage with delay angle (α=30°). 

[5M] CO2 BL3 1.1.2 

OR    

4. 

(a) Obtain an expression of Vd and draw an equivalent circuit 

diagram of a 3-phase bridge thyristor converter when it is 

working as a Inverter. Assume the converter is grid controlled 

and having overlap angle less than 60°. 

[5M] CO2 BL3 1.1.2 

      5. (a) What are the applications of HVDC transmission? [5M] CO1 BL2 1.3.1 

OR    

6. (a) Explain briefly about different types of HVDC links. [5M] CO1 BL2 1.1.2 
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Note: Answer ALL questions. All questions carry equal marks. 

Answer all Objective Questions. All questions carry equal marks 

Q.No Questions Option CO BL PI 

1 HVDC systems are mainly used with large power rating for   

A. interconnection of two systems with different frequencies 

B. bulk power transmission over long distances   

C. underwater cable transmission   

D. for connecting non conventional power 

[         ] CO1 BL1 1.3.1 

2 Which factor is consider in HVDC planning         

A. cost  

B. technical performance  

C. reliability 

D. all of the above 

[        ] CO1 BL1 1.3.1 

3 In the following Corona effect is more in   

A. DC conductor  

B. AC conductor 

C. Both  

D. None 

[        ] CO1 BL1 1.3.1 

4 A 12-pulse converter consists of   

A. two 6-pulse converters in series  

B. two 6-pulse converters in parallel  

C. a or b  

D. a and b 

[        ] CO2 BL1 1.3.1 

5 The break-even distance is the distance beyond which 

__________transmission is economical  

A. DC 

B. AC  

C. Both 

D. None 

[        ] CO1 BL1 1.3.1 

6 Modern HVDC systems are ___________pulse converters  

A. 6 

B. 24 

C. 12 

D. 3 

[        ] CO2 BL1 1.3.1 

7 A bipolar system  has ___________ conductors and polarities of 

each conductor is ___________     

A. 2, Opposite 

[        ] CO2 BL2 1.3.1 

          

Academic Year: 2022-23 

Year:III 

Semester:II 

MID Exam – I (Objective) 

Subject Name: HVDC Transmission 

Subject Code: 

 

Date:  

Duration: 10 min 

Max Marks:5M 

 



GOKARAJU RANGARAJU INSTITUTE OF ENGINEERING AND TECHNOLOGY 
(Autonomous) 

Department of Electrical and Electronics Engineering 
 

B. 2, Same 

C. 1, Opposite 

D. 1, Same 

8 Graetz circuit output voltage wave form frequency is equal to 

___________times of supply frequency  

A. 3 

B. 1 

C. 2 

D. 6 

[        ] CO2 BL2 1.3.1 

9 Q, R and S are represented as respectively number of commutation 

groups, number of parallel valves, number of series valves then 

pulse number is equal to _________ 

A. Q*R*S 

B. Q+R+S 

C. (Q*R)+S 

D. Q+(R*S) 

[        ] CO2 BL2 1.3.1 

10 In 12-pulse connections, transformers are connected     

A. Both Star/Star 

B. Both Delta/Delta 

C. Both Star/Delta 

D. One Star/Star and Other Star/Delta 

[        ] CO2 BL1 1.3.1 

 

BL – Bloom’s Taxonomy Levels 

CO – Course Outcomes 

PI – Performance Indicator Code3 
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Note: Answer any ALL questions. All questions carry equal marks. 

 

Answer ALL questions. All questions carry equal marks 

                                                                                                                                     3 * 5 = 15 

Marks                                                                                                             

Q.No Questions Marks CO BL PI 

1. 
Explain about Individual Phase Control scheme for firing 

angle control employed in a converter. 

[5M] CO3 BL3 3.1.5 

OR OR   

2. 
Explain the operation of CEA control technique with a neat 

diagram. 

[5M] CO3 BL4 3.1.5 

      

3. 

What do you understand by “characteristic harmonics” in 

HVDC system? Using Fourier analysis, obtain an 

expression for nth harmonic voltage on the DC side of the 

converter system. 

[5M] CO4 BL4 3.2.1 

OR    

4. 

Give the detailed description of various types of filter 

circuits’ configurations along with impedance 

characteristics 

[5M] CO4 BL3 3.2.1 

      
5. 

Broadly classify the HVDC faults and explain all possible 

converter faults with their causes and effects on its operation 

[5M] CO5 BL3 3.2.1 

OR    

6. 
What are the different types of over voltages due to 

disturbances on AC system side? Explain them in detail. 

[5M] CO5 BL4 3.2.1 
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Note: Answer ALL questions. All questions carry equal marks. 

Answer all Objective Questions. All questions carry equal marks 

Q.No Questions Option CO BL PI 

1 Characteristic of a converter is the relation between     

A. DC output voltage and Id         B. DC power and Id    
C.  Alpha and Id                            D. AC voltage and Id 

[         ] CO3 BL1 3.1.5 

2 If pulse number p, and k is an integer, current harmonics generated on the 

AC side is/are                 
A. pk+1      B. pk-1      C. Both A&B        D.  pk 

[        ] CO3 BL1 3.1.5 

3 High pass filter have ___________ quality factor.    

A. High      B. Low       C. Any one      D.  None 
[        ] CO4 BL1 3.1.5 

4 Converter transformer act as a source of generation of harmonics because 

of  

A. Magnetising current          B. Nonlinear nature of B-H curve of iron 

core   

C. Magnetostiction                 D. None of the above 

[        ] CO4 BL2 3.1.5 

5 Arc back occurs mainly in the   _________ mode of operation.   

A. Inverter        B. Rectifier        C.  Both          D. None 
[        ] CO4 BL2 3.1.5 

6 Firing angle control in modern HV converters is/are    

A.  IPC             B. EPC              C. IPC or EPC               D. None 
[        ] CO3 BL1 3.1.5 

7 A rectifier station is set at a current level of 900A and inverter station at 

800A. The current margin is       

A.  -100A          B.  50A           C. -50A               D. 100A 

[        ] CO3 BL2 3.1.5 

8 The resistivity of average land surface is of the order(ohm-meter)  

A. 1 to 1000       B. 50 to 200        C. 1000        D. 1000 to 10,000 
[        ] CO5 BL1 3.1.5 

9 Fault current level is highest in the following types of faults  

A. Converter internal fault                        B. DC Line fault                      

C. Commutation failure                             D. Lightning stroke on lines 

[        ] CO5 BL2 3.1.5 

10 Which of the following fault is self-clearing    

A. DC line Fault                                     B. Multiple Commutation failure                     

C. Single Commutation failure          D. Arc back and Arc through 

[        ] CO5 BL1 3.1.5 

 

BL – Bloom’s Taxonomy Levels 

CO – Course Outcomes 

PI – Performance Indicator Code3 
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Cognitive Level Mapping 
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Co’s Cognitive level learning 
1 2 3 4 5 6 

1   X    
2    X   
3     X  
4 X      
5  X     

 
Cognitive Learning Levels 

1-REMEMBER  

2-UNDERSTAND  

3-APPLY 

 4-ANALYSE 

 5-EVALUATE  

6-CREATE 


