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SIXTH SEMESTER
ELECTRICAL AND ELECTRONICS ENGINEERING
EE 1351 — SOLID STATE DRIVES
(REGULATIONS 2007)

Time : Three hours Maximum : 100 marks

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1. Distinguish between constant HP and constant T orque
operation of a drive.

2. Differentiate between continuous and discontinuous mode
of operation,

3. How are controller controlled drives classified?
4. What is dynamic braking?

5. What is done to shift the operation of an inverter fed
induction motor from motoring to braking?

6. Why is the power factor of the slip power recovery scheme
of speed control of induction motor low?
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11.

Why low frequency operation of V/F control is n
preferred?

State the advantages of Permanent Magnet Synchrono
Motor (PMSM).

What is meant by margin angle of commutation in t
control of synchronous motors?

What are the factors to be considered for the selection
controller?

PART B — (5 x 16 = 80 marks)

(@ (i) With neat diagram explain the multi quadi:
operation of low speed hoist drive.

(i) Explain the steady state stability of a dr
depends on relative characteristics of
motor and load and not just on motor {or lo
characteristic.

Or

®) @ Develop a criteria for evaluating the ste:
state stability of an electrical drive.

(i) A drive has following equations for motor .
load torgues :

T=(1+20,) and T, = 3w,

Obtain the equilibrium points and detern
their steady-state stability.
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(i)

Explain with a power circuit the working of a 1 ¢
full converter fed d.c. series motor drive. @8

A 230V, 650 rpm, 100 A separately excited d
motor has armature circuit resistance anc
inductance of 0.08 Q and 8 mH respectively
Motor is controlled by a single-phase
half-controlled rectifier with source voltage of
230 V, 50 Hz. Identify the modes and calculate
speeds for

(1) a=60" and torque = 1000 N-m.
(2)  @=120" and torque = 1000 N-m, [€)

Or
Describe how a separately excited d.c. motoy
can be made to run as a motor and operate ir
the braking mode using a chopper. 8]

A 250 V shunt motor has an armature current
of 20 Amps. 1t develops full load torque at a
speed of 1500 rpm. The speed of the motor
must be reduced to 1000 rpm at a torque of
0.8 times the full load torque. The motor is fed
from a Chopper having a frequency of 400 Ha.
Determine the ON time of the chopper; if the
field excitation reduces to 0.8 times the full
excitation, The armature has a resistance

of 0.5 2. ®)

Explain the different types of slip power recovery

schemes with suitable diagrams. (16)
Or

With a neat diagram describe the operation of closed
loop control of rotor controlled induction motor
drives, (16)

o ———
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(i)

Explain the self controlled mode of operati
applicable for a 3 synchronous motor. (]

What is the basic difference between tr
synchronous mode and self control mode |
variable frequency control of synchrono
motor. \

Or
Discuss how a synchronous motor operation
an over excited state does not require
commutation circuit and serves to improve t
input power factor. w

A 500 KW, 3-phase. 33 KV, 50 I
0.8 (lagging) power factor, 4 pole, st
connected synchronous motor has followi
parameters : X, =15 Q, R, =0. Rated fi
current is 10 A.

Calculate armature current and power fac
at half the rated torque and rated field curre

Derive the Transfer function of d.c. motor w:
lToad.

Give the design procedure of spe
controller.

Or

With neat block diagram explain the operation o
closed loop scheme for speed control of a d.c. mot
below and above the base speed. ¢




