Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-V ¢ Examination —- WINTER - 2014

Subject Code: 3350907 Date: 06-12-2014
Subject Name: Electric Traction and Control
Time: 10:30 am - 01:00 pm Total Marks: 70

Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is considered to be Authentic.

Q.1 Answer any seven out of ten. 14
1. State types of traction system and requirements of an ideal traction system.
2. Write advantages and disadvantages of diesel electric locomotive.
3. Compare a.c and d.c traction system.
4.  What are the advantages of composite traction system?
5. Write advantages and disadvantages of linear induction motor.
6. List terms related to speed time curve and explain any two.
7. Explain factors affecting scheduled speed of train.
8. Draw speed time curve for main line, sub urban and urban traction service.
9.  Write electrical features of traction motor.
10.  List major equipments used in electric locomotives and explain any two.
Q.2 (a) Explain the principle of magnetic levitation. 03
OR
(@ Explain working of high speed train. 03
(b)  Derive the expression for tractive effort. 03
OR
(b)  Write factors affecting specific energy consumption and explain any two. 03
(c) Explain train resistance and co efficient of adhesion. 04
OR

(c)  Atrain runs with an average speed of 50 kmph. Distance between stations is 3 04
km. values of acceleration and retardation are 1.5 kmphps and 2.5 kmphps
respectively. Assuming trapezoidal speed time curve calculate maximum
speed.

(d) An electric train is to have a braking retardation of 3.2 kmphps. If the ratio of 04
maximum speed to average speed is 1.3, the time for stops is 26 sec, and
acceleration is 0.8 kmphps, find the schedule speed for a run of 1.5 km.
assume trapezoidal speed time curve.

OR

(d) A 250 tonnes train with 10% rotational inertia effect is started with uniform 04
acceleration and reaches a speed of 50 kmphps in 25 sec on a level road. Find
the specific energy consumption if the journey is to be made according to
simplified trapezoidal speed time curve. The acceleration is 2 kmphps, braking
retardation 3 km/hr/sec and distance between the stations is 2.4 km. efficiency
of motor is 0.9, track resistance is 5kg/tone

Q.3 (a) Draw and explain speed torque characteristics of 3 phase induction motor. 03
OR

(@ Draw and explain speed torque characteristics of dc series motor. 03

(b)  Draw and explain speed torque characteristics of dc shunt motor. 03
OR
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Write advantages and disadvantages of repulsion motor for traction duty.
Draw schematic diagram of repulsion motor.
Why dc series motor is best suited for traction system? Explain.

OR
Explain characteristics and constructional features of ac series motor.
Explain working of linear induction motor.

OR
Draw and explain series parallel control for 4 motors.

Compare various methods of starting dc traction motors w r t starting
efficiency, speed.

OR
What is plugging? How it is employed to dc series motor?
Explain transition. Explain working of shunt and bridge transition with
diagram.

OR
Explain regenerative braking system used for ac series motor.
Draw power circuit diagram of composite locomotive, state and explain
functions of main equipments used in it.

Draw the layout of dc locomotive and label the main components

Draw the layout of single phase ac locomotive and label the main components.
What is the function of dc substation, list major equipments of dc substation.
Which factors are considered for location and spacing of substation?
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