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" Code No: 126AJ

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B. Tech III Year II Semester Examinations, April - 2018
STATIC DRIVES

""Note Thrs quest1on paper contams two, parts A and B. . L ‘
"Part A"is compulsory which carries 25 marks. Answer all questlons in Part A. Part B’
consists of 5 Units. Answer any one full question from each unit. Each question carries

10 marks and may have a, b, ¢ as sub questions.

(25 Marks) e
1.a)  Which drives are best suitable for electric traction purpose and why? [2]
(’ b) Which converters are suitable for four quadrant operations of D.C. motor? [3]
¢) Indicate reverse and regenerative braking in 4 quadrants of operation of dc motor with
neat diagram? [2]

Lrst out the advantage of. havmg closed loop over open loop operatlon of dc drlve Bl. .

; ,.»-"'chopper drive? /% R R N 2]
f)  Draw l-quadrant chopper and mdxcate the equatlons used in 1t 3]
g)  What are the advantages of VSI over CSI? [2]
h)  What do you understand from the term slip power recovery? What is its significance in

mductlon motors‘7 3]
)
iR

(50 Marks)

Acseparately excited demotor is fed from asmgle -phase fully controlled converter. s
Derlve an; expresSmn for average speed when it 1s operated in contmuous current mode
(CCM)Q R e e e o E

b) A 220V, 100 A d.c. series motor has armature resistance and inductance of 0.04 ohm
and 2 mH, and field winding resistance and inductance of 0.06 ohm and 18 mH,
respectively, Running on no load as a separately excited generator at 1000 rpm it gave
following results:

Field current, A . 25. 50 75, 100
Terminal voltage; V. {66. 5 12471 /198 4
/Calculate’ and plot the" speed torque and speed - durrént-curves of this: motor for ﬁrmg'a.
angles of 60° and 120° when fed by a single-phase half-controlled rectifier with an ac
source voltage of 230V, 50 Hz. [5+5]
OR
3.a) Explain the operation of dc series motor fed from three phase semi converter with neat

""irectrﬁer wnh necessary ysketches!  * foh e S [ R
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4.a) Draw the speed - torque characteristic for regenerative braking operation of a d.c. series
motor. Why is dc series motor best suited for electrical traction application, Explain?
by A 230 Volts, 960 rpm and 200 Amps d.c. separately excited motor has an armature

" brakmg w1thout exceedmg twice the motor current‘7 ' [5+5]=
OR
5.a)  Where do you find four quadrant operation of dc motor drive? Describe the role of dual

converters?
Class1fy dual converters and descrlbe them in brief Wlth neat dlagrams [5+5]

ALrsa the advantages of chopper drwes when compared to phase ontrolled rectlﬁer

b) A 220V, 300 A dc series motor has combined resistance of armature and field of

( 0.04 Q Running on no load as a generator with field winding connected to a separate
source it gave following magnetization characteristic at 600 rpm.
Field Current, A 50 100 150 250 300 350

124,

Terminal voltage, V. 66-., g 1585 198.5 . 211 2215

:-‘"‘speed fora duty ratio of 0 8 and imotor current of 300 A?...."

OR
7.a)  Explain the closed loop speed control of a chopper d.c. motor drive with necessity
diagrams.
b) Distinguish clearly between voltage commutation and current commutation used in

choppers R [5+5]

compared to VSI dr1ve‘7
b) A2.8KW, 400V, 50 HZ, 4 pole, 1370 rpm delta connected squirrel - cage induction

motor has following parameters referred to the stator: Rs =2 R =5 O
Xs =X!, =5 Q; X = 80 Q. Motor speed is controlled by stator voltage control. When
dr1v1ng a fan load 1t runs at rated speed and at rated voltage Calculate motor termmal

induction motor”, if so, describe with appropriate diagrams.
b)  Explain the functioning of Static Scherbius Drive in detail with necessary diagram and
draw its performance characteristics. [5+5]

“@ver-excited synchronous motor under. lightly ~or no-load conditionbehaves as .
"synchronous capacrtor” if:s0, descnbe‘7 Explam the operatlon of separately controlled
/ synchionous motor drive:” Fo R e e e R

b) Explain the closed loop control of synchronous motor drive with block diagram. [5+5]

OR
11.a) What do you understand from the term load commutation? Describe the load
commutated synchronous motor drive.

.. b) Describe the methods available for speed.control of synchronous motor. ... [5+3] ...
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