Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER — VI* EXAMINATION - SUMMER 2016

Subject Code: 360905 Date: 19/05/2016
Subject Name: Electric Traction & Control
Time: 10:30 AM to 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. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.
6. English version is authentic.
Q.1

(@) Explain why D.C. series motor is best suitable for traction work. 07

(b) An electric train is to have a braking retardation of 3.2 kmphps. If 07
the ratio of maximum speed to average speed is 1.3, the time for
stops is 26 sec and acceleration is 0.8 kmphps find the scheduled
speed for a run of 1.5 km. Assume trapezoidal speed time curve.

Q.2

(@) Explain following systems of Track electrification. 07
(1) Kando system (ii) Single phase low frequency ac system

(b) Draw and explain conductor rail current collection system used ina 07
traction system.

OR

(b) Explain the need of catenory system. Explain the construction, 07

working and uses of double catenory system.
Q.3

(@) (i) Explain the function of arnoconverter. 07
(i) Explain the direct drive method of power transmission with its
merits and demerits.

(b) Draw a power circuit diagram of locomotive using composite 07
system and explain in brief about major equipments. List the
auxiliaries used in electric locomotive.

OR
Q.3

(a) State the different types of O.H. current collection system. Explain 07
construction and working of pentograph.

(b)  An electric train has an average speed of 45 kmph on a level track. 07
The distance between two stops is 1500 m. It is accelerated at 1.7
kmphps and it is braked at 3.3 kmphps. Draw the speed time curve
for the run. Estimate the energy consumption at the axle of the train
per tone per km. Take the tractive resistance as 45 Newton/tone and
allow the rotational inertia as 10% of the dead weight.

Q.4

(&) Explain the terms. 06
(1) Tractive effort (ii) Train resistance (iii) Coefficient of adhesion
(b) List the function of d.c. substation for traction and explain the 08
working of each component.
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State the different protective devices used in traction system.
Explain the requirement of any two in brief.
Explain different methods of transition with suitable diagram.

(1) Justify utility of 3-phase Induction motor as traction motor.
(if) State the reasons why D.C. shunt motor is not suitable for
traction work.
Prove that starting efficiency of a series parallel control of two D.C.
series motor is 66.67%.

OR

What is regenerative braking? State the merits and demerits of
regenerative braking. Explain regenerative braking for 3 phase
induction motor.

Describe the principle of operation and working of a high speed
train.
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