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Department of Electrical Engineering 

Vision of EEE: - To bring forth engineers with an emphasis on higher studies and a fervor 

to serve national and multinational organisations and, the society. 

Mission of EEE: - 

M1: - To provide domain knowledge with advanced pedagogical tools and applications. 

M2: - To acquaint graduates to the latest technology and research through collaboration 

with industry and research institutes. 

M3: - To instil skills related to professional growth and development. 

M4: - To inculcate ethical valued in graduates through various social-cultural activities.



Program Educational Objectives:- 

PEO 1. Graduates will excel in professional careers and/or higher education by acquiring 

knowledge in Mathematics, Science, Engineering principles and Computational skills. 

PEO 2. Graduates will analyze real life problems, design Electrical systems appropriate to the 

requirement that are technically sound, economically feasible and socially acceptable. 

PEO 3. Graduates will exhibit professionalism, ethical attitude, communication skills, team 

work in their profession, adapt to current trends by engaging in lifelong learning and 

participate in Research & Development. 

 

Program Outcomes of B.Tech in Electrical and Electronics Engineering 

1.Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

2.Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of mathematics, 

natural sciences, and engineering sciences. 

3.Design/development of solutions: Design solutions for complex engineering problems and 

design system components or processes that meet the specified needs with appropriate 

consideration for the public health and safety, and the cultural, societal, and environmental 

considerations. 

4.Conduct investigations of complex problems: Use research-based knowledge and research 

methods including design of experiments, analysis and interpretation of data, and synthesis of 

the information to provide valid conclusions. 

5.Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 

engineering and IT tools including prediction and modelling to complex engineering activities 

with an understanding of the limitations. 

6.The engineer and society: Apply reasoning informed by the contextual knowledge to assess 

societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to 

the professional engineering practice. 

7.Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and need 

for sustainable development. 

8.Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice. 

9.Individual and team work: Function effectively as an individual, and as a member or leader 

in diverse teams, and in multidisciplinary settings. 

10.Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and write 



effective reports and design documentation, make effective presentations, and give and receive 

clear instructions. 

11.Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one's own work, as a member and 

leader in a team, to manage projects and in multidisciplinary environments. 

12.Life-long learning: Recognize the need and have the preparation and ability to engage in 

independent and life-long learning in the broadest context of technological change. 

PSO 1. An ability to identify, formulate and solve problems in the areas of Electrical and 

Electronics Engineering. 

PSO 2. An ability to use the techniques, skills and modern engineering tools necessary for 

innovation. 



Course Description 

This course is designed to introduce the concepts different types of Electrical Power Generation 

and to give an idea about the economy of power system. It also imparts knowledge of symmetrical 

components and symmetrical three phase faults on synchronous machines. It will give clear 

understanding of unsymmetrical faults and power system stability. This curriculum is designed to 

prepare interested students to make their career in generating stations such as thermal power plants 

and hydel power plants. There is also good scope in design of power system. 

 

 

Course Objectives 

¶ This course has the fundamentals as well as full description of Power Plants. 

¶ Thermal power and hydel power plants are studied descriptively. 

¶ Also, this course gives emphasis on the use of power system stability. 

 

 

 

After the completion of this course the students will be able to: 

CO1: Understand working and operation of thermal and hydel power stations. 

CO2: Compute cost allocation of power station two par tariff and evaluation. 

      CO3: Analyze symmetrical components in power system. 

      CO4: Select proper design parameters after doing fault analysis. 
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B. Tech. V Semester (EEE) 

EE- 508 Power System -II 

L  T  P/D  Total         Max Marks: 100 

 3-1-0     4           Final Exam: 70 Marks 

        Sessional: 20 Marks 

        Internals: 10 Marks. 

 

UNIT-I 

Power station and sub-station : Hydro and power station: Site selection, Layout, calculation 

of available power, classification, Salient features, Pumped hydro plants. 

Thermal power Station : Site selection, Layout, calculation of coal requirements, cooling 

water tower efficiency,co-ordination of hydro and thermal power stations. 

 

UNIT-II  

Economy of power system : Load curves, Load duration curves, Diversity Factor, Base and 

peak Load station, Cost allocation of power station- fixed cost, Two par Tariff and Evaluation. 

 

UNIT-III  

Symmetrical three phase faults on synchronous machines : Short circuit current and 

reactance of 

synchronous machines, Internal voltage of loaded machines under transient conditions. 

 

UNIT-IV 

Symmetrical components : Synthesis of unsymmetrical phases from their symmetrical 

components 

operators, The symmetrical components of unsymmetrical phase, phase shift in transformer 

bank: power in terms of symmetrical components; unsymmetrical series impedances; 

sequence impedances and sequence networks; sequence networks of unbalanced generators; 

sequence impedance of circuit elements positive and negative sequence networks; zero 

sequence network. 

 

UNIT-V 

Unsymmetrical Faults : Signal line to ground fault, line to line fault, double line to ground 

fault on unloaded generator and power systems, Interpretation of inter guidance sequence 

networks. 

 

UNIT-VI 

Power System Stability : Steady state power limit of cylindrical rotor and salient pole 

machines without saturation, Maximum power transmitted to a transmitting network, series 

capacitor, Transient stability power angel curve, Inertia clearance angel, equal swing equation, 

equal area criterion and its application. 



 
 

Books: 

1. Elements of Power System Analysis 3rd Edition by Stevenson, McGraw Hill 

2. A Course of Electrical Power by Soni Bhatnagar and Gupta, Dhanpat Rai & Sons. 

3. Modern Power System Analysis by Nagrath and Kothari, Tata McGraw Hill. 

4. Electrical Power System by C.L.Adhwa, Wiley Eastern



 

                                                DARBHANGA COLLEGE OF ENGINEERING, DARBHANGA               w.e.f. ς 05-07-18 

EEE Semester ς 5th, Session (2018-19)  

 

 

Day Branch  1 (10am-10.50am) 2 (10.50am-

11.40am) 

3(11.40am-

12.30pm) 

4(12.30pm-

1.20pm) 

Lunch (1.20pm ς 

1.50pm) 

5(1.50pm ς 

2.40pm) 

6(2.40pm-

3.30pm) 

 

7(3.30pm-4.20pm) 

Monday E.E.E.      

 

 

       LUNCH 

 

Tuesday E.E.E.      

Wednesday E.E.E. PS-II(T)     

Thursday E.E.E.  PS-II              

Friday E.E.E.  PS-II      

Saturday E.E.E.  PS-II              PS-II(T)   

 

Mechanical ς M1 -  1 to 30              E.E.E. -  E1 -  1 to 30              C.  Sc. - CS1 ς 1 to30              Civil -     C1 ς 1 to 30                                                      

 S-1                 M2 ς31 to All            S-2           E2 ς 31 to All           S-3        CS2 ς 31 to All           B.C.R.    C2 ς 31 to All        

 

                                                                                                                                                                                                                                                                    

  

Prof . Incharge Routine                  Principal  

D.C.E. Darbhanga                                                                                                                                                                                                                             D.C.E., Darbhanga     

 



 
 

 

 

 

 

 

 

 

 

 

 

 



 

DARBHANGA COLLEGE OF ENGINEERING, DARBHANGA 

5th   Sem.  Branch:- Electrical & Electronics Engineering  Batch (2016-20) 

Subject :-  Power System-II 

 

Sl. No. Name Class Roll No. 

1. Rajbala Kumari  16-EE-01 

2. Sushmita Kumari  16-EE-03 

3. Shweta Rani  16-EE-04 

4. Nisha Raj  16-EE-05 

5. Priyanka Kumari  16-EE-07 

6. Rashmi Bharti  16-EE-08 

7. Sonika Kumari  16-EE-09 

8. Puja Prabhakar  16-EE-11 

9. Devashish Dubey  16-EE-12 

10. Alok Ranjan  16-EE-13 

11. Hemant Kumar patel  16-EE-14 

12. Kumar Satyam  16-EE-15 

13. Pratik Kumar  16-EE-17 

14. Prabhash Kumar Yadav  16-EE-18 

15. Ranjesh Kumar  16-EE-19 

16.  Upendra Kumar  16-EE-20 

17. Amit Kumar  16-EE-21 

18. Wajahat Khalil  16-EE-22 

19. Prakash Ranjan  16-EE-24 

20. Rahul Kumar  16-EE-26 

21. Ankit Ranjan  16-EE-27 

22. Varinder Kumar  16-EE-29 



 

23. Vikash Kumar Bharti  16-EE-30 

24. Navneet Kumar  16-EE-31 

25. Prem Raj  16-EE-32 

26. Juhi Kumari  16-EE-33 

27. Appu Kumar  16-EE-34 

28. Ashish Kumar  16-EE-35 

29. Babloo Kumar  16-EE-36 

30. Niraj Kumar Nirala  16-EE-37 

31. Poonam Priya  16-EE-38 

32. Kamal Nayan Jha  16-EE-40 

33. Rajneesh Kumar  16-EE-41 

34. Rohit Kumar  16-EE-42 

35. Amrita Kumari  16-EE-43 

36. Dimple Kumari  16-EE-44 

37. Khushbu Kumari  16-EE-45 

38. Alok Kumar  16-EE-46 

39 Md. Ataur Rahman  16-EE-47 

40 Shubhra Verma  16-EE-48 

41 Khushboo Kumari  16-EE-49 

42 Priti Kumari  16-EE-50 

43 Md. Sharmajul Haque  16-EE-51 

44 Saurav Kumar  16-EE-52 

45 Anubhav Anand  16-EE-53 

46 Shankar Suwan Kesri   16-EE-54 

47 Tanuj Anand  16-EE-55 

48 Ganesh Kumar  16-EE-56 

49 Ashish Ranjan  16-EE-57 

50 Shashi Kumar  16-EE-58 



 

51 Vishnu Kumar  16-EE-59 

52 Anku Rani  16-EE-60 

53 Santosh Kumar Mahto  16-EE-61 

54 Shubham Kumar  16-EE-62 

55 Md. Seraj  16-EE-63 

56 Amrendra Kishor  16-EE-64 

57 Amit Kumar Jha  16-EE-65 

58 Rohit Kumar Yadav  16-EE-66 

59 Rahul Kumar Sahni  16-EE-67 

60 Saurabh Kumar  16-EE-68 

61 Pankaj Kumar  16-EE-69 

62 Pooja Roy  16(LE)EE-01 

63 Surya Rai  17(LE)EE-01 

64 Santosh Kumar  17(LE)EE-02 

65 Lalit Kumar Ram  17(LE)EE-03 

66 Deepak Kumar Prabhat  17(LE)EE-04 

67 Sumit Kumar  17(LE)EE-05 

68 Avinash Choudhary  17(LE)EE-06 

69 Ranjeet Kumar Sah  17(LE)EE-07 

70 Baby Kumari  17(LE)EE-08 

71 Virendra Kumar Sah  17(LE)EE-09 

72 Abhinav Raj  17(LE)EE-10 

73 Ejaz Ahmad Ansari  17(LE)EE-11 



 

Institute/College Name: Darbhanga College of Engineering 

Program Name: B.Tech (EEE, 5th semester) 

Course Code: 031508 

Course Name: Power System-II 

Lecture/Tutorial(per week): 3/1 

Course Credits: 4 

Course Co-coordinator Name: Mr. Tabish Shanu  

 

1. Scope and Objective of Course 

This course is designed to introduce the concepts different types of Electrical Power 

Generation and to give an idea about the economy of power system. It also imparts 

knowledge of symmetrical components and symmetrical three phase faults on 

synchronous machines. It will give clear understanding of unsymmetrical faults and power 

system stability. This curriculum is designed to prepare interested students to make their 

career in generating stations such as thermal power plants and hydel power plants. There is 

also good scope in design of power system. 

The course outcomes are  

1. Articulate power system concepts required in engineering problems.  

2. Design power system components for a specified system and its applications. 

3. Ability to discuss various sources for generation of power and their descriptive layout 

and components description.  

4. Ability to calculate tariff of electrical power. 

5. Ability to discuss symmetrical components in power system.  
 

2. Textbooks 

TB1: Elements of Power System Analysis 3rd Edition by Stevenson, McGraw Hill 

TB2: A Course of Electrical Power by Soni Bhatnagar and Gupta, Dhanpat Rai & Sons. 

TB3: Modern Power System Analysis by Nagrath and Kothari, Tata McGraw Hill. 

 

3. Reference Books 
RB1: Electrical Power System by C.L.Wadhwa, Wiley Eastern 

 

 

 



 

Other readings and relevant websites 

S. 

No. 

Link of journals, Magazines, websites and Research papers 

1. http://nptel.ac.in/courses/112107216/6 

2. http://nptel.ac.in/courses/112107216/14 
3. http://nptel.ac.in/courses/117105140/49 

4. https://www.youtube.com/watch?v=IdPTuwKEfmA&t=130s 

5 https://www.youtube.com/watch?v=Uhjhufhg3Xk&t=31s 

6 http://nptel.ac.in/courses/108106026/3 

7 http://indianpowersector.com/power-station/thermal-power-plant/ 

8 http://www.cea.nic.in/monthlyinstalledcapacity.html 

9 https://powermin.nic.in/en/content/overview 

Course plan 

 

Lecture 

No. 

 

Date of 

Lecture Topics 

 

Web Links for 

Videos Lecture 

Text 

Books/Referen

ce 

books/Reading 

Materials 

 

Page No. 

of Text 

Books 

1-3  

Introduction 
https://www.youtube.co

m/watch?v=Uhjhufhg3

Xk&t=45s 

 

https://www.youtube.

com/watch?v=IdPTu

wKEfmA&t=147s 

TB2 13,27 Hydro and power station, 
thermal power stations 

Tutorial-1 

4-6 

 
Power station and sub-

station https://www.ener

gy.gov/eere/water

/types-

hydropower-

plants 

TB2 27-42 
Hydro power station: Site 
selection, Layout, calculation of 
available power 
classification, Salient features, 
Pumped hydro plants. 

Tutorial-2 

7-12  

Thermal power Station http://indianpowe

rsector.com/powe

r-station/thermal-

power-plant/ 

TB2 
13-26 

Site selection, Layout, 
calculation of coal 
requirements, cooling water 
tower efficiency, 

http://nptel.ac.in/courses/112107216/6
http://nptel.ac.in/courses/112107216/14
http://nptel.ac.in/courses/117105140/49
https://www.youtube.com/watch?v=IdPTuwKEfmA&t=130s
https://www.youtube.com/watch?v=Uhjhufhg3Xk&t=31s
http://nptel.ac.in/courses/108106026/3
http://indianpowersector.com/power-station/thermal-power-plant/
http://www.cea.nic.in/monthlyinstalledcapacity.html
https://powermin.nic.in/en/content/overview
https://www.youtube.com/watch?v=Uhjhufhg3Xk&t=45s
https://www.youtube.com/watch?v=Uhjhufhg3Xk&t=45s
https://www.youtube.com/watch?v=Uhjhufhg3Xk&t=45s
https://www.youtube.com/watch?v=IdPTuwKEfmA&t=147s
https://www.youtube.com/watch?v=IdPTuwKEfmA&t=147s
https://www.youtube.com/watch?v=IdPTuwKEfmA&t=147s
https://www.energy.gov/eere/water/types-hydropower-plants
https://www.energy.gov/eere/water/types-hydropower-plants
https://www.energy.gov/eere/water/types-hydropower-plants
https://www.energy.gov/eere/water/types-hydropower-plants
https://www.energy.gov/eere/water/types-hydropower-plants
http://indianpowersector.com/power-station/thermal-power-plant/
http://indianpowersector.com/power-station/thermal-power-plant/
http://indianpowersector.com/power-station/thermal-power-plant/
http://indianpowersector.com/power-station/thermal-power-plant/


 

co-ordination of hydro and 
thermal power stations. 

Tutorial-3 

13-18 

 
Economy of power system 

 TB2 
1-12 

Load curves, Load duration 
curves, Diversity Factor, Base 
and peak Load 
station, Cost allocation of power 
station- fixed cost, Two par 
Tariff and Evaluation. 

Tutorial-4, Assinment-1 

19-24 

 
Symmetrical three phase 
faults on synchronous 
machines 

http://nptel.ac.in/

courses/1171051

40/45 

 

 

RB1 

 

257-295 
Short circuit current and 
reactance of 
synchronous machines, Internal 
voltage of loaded machines 
under transient conditions. 

Tutorial-5 

25-29 

 
Symmetrical components 

 

 

 

 

 

 

http://nptel.ac.in/

courses/1171051

40/49 

 

 

 

 

 

 

 

RB1 

 

 

 

297-356 

Synthesis of unsymmetrical 
phases from their symmetrical 
components 
operators, The symmetrical 
components of unsymmetrical 
phase, phase shift in 
transformer bank: power in 
terms of symmetrical 
components; unsymmetrical 
series impedances; sequence 
impedances and sequence 
networks; sequence networks 
of unbalanced generators; 
sequence impedance of circuit 
elements positive and 
negative sequence networks; 
zero sequence network 

Tutorial-6 

  
Unsymmetrical Faults 

  

 

30-34 
 Signal line to ground fault, line 

to line fault, double line to 
ground fault on unloaded 

 TB2 
501-524 

http://nptel.ac.in/courses/117105140/45
http://nptel.ac.in/courses/117105140/45
http://nptel.ac.in/courses/117105140/45
http://nptel.ac.in/courses/117105140/49
http://nptel.ac.in/courses/117105140/49
http://nptel.ac.in/courses/117105140/49


 

generator and power systems, 
Interpretation of inter guidance 
sequence networks. 

  Tutorial-7 

  
Power System Stability 

  

 

39-42 
 

Transient stability power 
angel curve, Inertia clearance 
angel, equal swing equation, 
equal area criterion and its 
application.. 

http://nptel.ac.in/

courses/1171051

40/55 

RB1 
533-589 

  Tutorial-9, Assinment-2 

 

 

 

 

 

 

 

 

  
Power System Stability 

  

 

35-38 

 
Steady state power limit of 
cylindrical rotor and salient pole 
machines without 
saturation, Maximum power 
transmitted to a transmitting 
network, series capacitor,  
 

http://nptel.ac.in/

courses/1171051

40/55 

RB1 
533-589 

  Tutorial-8 

http://nptel.ac.in/courses/117105140/55
http://nptel.ac.in/courses/117105140/55
http://nptel.ac.in/courses/117105140/55
http://nptel.ac.in/courses/117105140/55
http://nptel.ac.in/courses/117105140/55
http://nptel.ac.in/courses/117105140/55


 

 

 

 

 

 

 

Syllabus 

Topics 
No. of 

Lectures 
Weightages 

Power station and sub-station : Hydro and power station: Site selection, 
Layout, calculation of available power classification, Salient features, 
Pumped hydro plants. 
Thermal power Station : Site selection, Layout, calculation of coal 
requirements, cooling water tower efficiency, co-ordination of hydro and 
thermal power stations. 

10 

24% 

Economy of power system : Load curves, Load duration curves, Diversity 
Factor, Base and peak Load station, Cost allocation of power station- fixed 
cost, Two par Tariff and Evaluation. 

 10 
24% 

Symmetrical three phase faults on synchronous machines : Short circuit 
current and reactance of synchronous machines, Internal voltage of loaded 
machines under transient conditions. 

4 
10% 

Symmetrical components : Synthesis of unsymmetrical phases from their 
symmetrical components operators, The symmetrical components of 
unsymmetrical phase, phase shift in transformer bank: power in 
terms of symmetrical components; unsymmetrical series impedances; 
sequence impedances and sequence networks; sequence networks of 
unbalanced generators; sequence impedance of circuit elements positive 
and negative sequence networks; zero sequence network. 

6 

14% 

Unsymmetrical Faults : Signal line to ground fault, line to line fault, double 
line to ground fault on unloaded generator and power systems, Interpretation 
of inter guidance sequence networks. 6 

14% 

Power System Stability : Steady state power limit of cylindrical rotor and 
salient pole machines without saturation, Maximum power transmitted to a 
transmitting network, series capacitor, Transient stability power 
angel curve, Inertia clearance angel, equal swing equation, equal area 
criterion and its application. 
 

6 

14% 

This document is approved by 



 

Designation Name Signature 

Course Coordinator Mr. Tabish Shanu  

H.O.D Mr. Santosh Kumar Gupta  

Principal   

Date  

 

Evaluation and Examination Blue Prints: 
Internal assessment is done through quiz tests, presentations, assignments and project work. Two sets of 

question papers are asked from each faculty and out of these two, without the knowledge of faculty, one 

question paper is chosen for the concerned examination. The components of evaluations along with their 

weightage followed by the University is given below 

Sessional Test    20% 

Internals    10%  

End term examination   70% 
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LECTURE PLAN 

Topics Lecture 

Number 

Introduction  

thermal power stations 1 
thermal power stations ,Hydro and power station 2 
Hydro and power station 3 
Power station and sub-station  
Hydro and power station: Site selection, Layout 4 
calculation of available power classification 5 

Salient features, Pumped hydro plants 6 
Thermal power Station  
Site selection 7,8 

Layout 9 

calculation of coal requirements 10 

cooling water tower efficiency 11 

co-ordination of hydro and thermal power stations 12 
Economy of power system  
Load curves, Load duration curves 13 

Diversity Factor, Base and peak Load 

station 

14,15 

Cost allocation of power station- fixed cost 16 
Two par Tariff and Evaluation 17,18 
Symmetrical three phase faults on synchronous machines  
Short circuit current  19,20 

reactance of 

synchronous machines 

21,22 

Internal voltage of loaded machines under transient conditions 23,24 
Symmetrical components  
Synthesis of unsymmetrical phases from their symmetrical components 

operators 

25 

The symmetrical components of unsymmetrical phase, phase shift in transformer 

bank: power in terms of symmetrical components;  
26 

unsymmetrical series impedances; sequence impedances and sequence 

networks;  

27 

sequence networks of unbalanced generators;  28 

Institute / School Name : DARBHANGA COLLEGE OF ENGINEEERING 

Program Name B.E,  EEE 

Course Code 031508 

Course Name POWER SYSTEM- II 

Lecture / Tutorial (per week): 3/1 Course Credits 3.5 

Course Coordinator Name Mr. TABISH SHANU 
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sequence impedance of circuit elements positive and 

negative sequence networks; zero sequence network 

29 

Unsymmetrical Faults  
Signal line to ground fault, line to line fault 30,31 

double line to ground fault on unloaded generator and power systems,  32 
Interpretation of inter guidance sequence networks. 33,34 
Power System Stability  
Steady state power limit of cylindrical rotor and salient pole machines without 

saturation 
35,36 

Maximum power transmitted to a transmitting network, series capacitor 37,38 

Transient stability power 

angel curve,  

39,40 

Inertia clearance angel, equal swing equation 41 

, equal area criterion and its application 42 
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TUTORIAL -I  
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Tutorial -II  
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Tutorial -III  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tutorial -III  
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ROLL No.           

DARBHANGA COLLEGE OF ENGINEERING, DARBHANGA  
DEPARTMEN T OF ELECTRICAL & ELECTRONICS  ENGINEERING  

MID -SEM EXAMINATION  

Subject Name Power System-I Subject Code 031404 

Branch &  Sem. EEE, 4th  Date  

Max Marks  20 Max Time 2 Hr. 
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