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1. A80kWw, 440V, 800 rpm DC. Motor is operating at 600 rpm and developing 75 % rated torque
when controlled by a 3-@, six-pulse thyristor converter. If the back emf at rated speed is 410V,
determine the triggering angle of the converter. The input to the converter is 3-@, 415 V 50 Hz
a.c. supply. [CO1|PO1]
A 210V, 1200 RPM, 10 A separately excited DC motor is controlled by a 1- phase fully controlled
converter with an AC source voltage of 230V, 50 Hz. Assume that sufficient inductance is
present in the armature circuit to make the motor current continuous and ripple free for any
torque greater than 25% of rated torque. Ra=1.5Q

(a) What should be the value of the firing angle to get the rated torque at 800 rpm?

(b) Compute the firing angle for the rated braking torque at -1200 rom.  [CO2|PO2]
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3. The speed of a 10 HP, 210 V, 1000 rpm separately excited D.C. motor is controlled by a single-
phase full-converter. The rated motor armature current is 30 A, and the armature resistance is Ra
= 0.25 Q. The a.c. supply voltage is 230 V. The motor voltage constant is Ka® = 0.172 V/rpm.
Assume that sufficient inductance is present in the armature circuit to make the motor current
continuous and ripple free. For a firing angle a = 450, and rated motor armature current,
determine: 1) The motor torque 2) Speed of the motor at Rated armature current. [CO3|PO2]

A 220V, 1500 RPM, 50 A DC separately excited motor with an armature resistance of 0.5 Q is fed
from a Dual converter with 3 @ fully controlled rectifiers. Input supply is a.c. line voltage of 165V.
Determine converter firing angles for the following operations. a) Motoring operation at rated
motor torque and 1000 RPM in FW direction. b) Braking operation at rated motor torque and 1000
RPM in FW direction. c) Motoring operation at rated motor torque and 1000 RPM in REV direction.
d) Motoring operation at rated motor torque and 1000 RPM in REV direction. [CO2|PO1]
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5. Aseparately excited d.c . Motor is fed from a 230 V, 50 Hz supply via a single-phase, half —
controlled bridge rectifier. Armature parameters are: inductance 0.06 H, resistance 0.3 Q, the
motor voltage constant is Ka = 0.9 V/A rad/s and the field resistance is RF = 104 Q. The filed
current is also controlled by semi converter and is set to the maximum possible value. The load
torque is TL = 50 N-m at 800 rpm. The inductances of the armature and field circuits are
sufficient enough to make the armature and filed current continuous and ripple free. Compute :

(i) The field current - )

A - S—
(ii) The firing angle of the converter in the armature circuit 7 L I=e5]pP02]
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