T 191 Single-phase Half-wave converter drive

T
il

jﬁm

.
-

Fig. 4.18

Fig. 4.18 shows a separately excited DC motor, fed through a single phase half-was
converter. To reduce the ripples in the field circuit current, field circuit of motor is fed throug
a single-phase semiconverter drive. The load is highly mduct‘i've, hence the output current |

considered to be continuous current. These type of drives can be used upto 21 kW DC motors:

During the positive half cycle of the input supply, 7 wili be forward biased and i
conducts from wr=0 to n. At @tr=m, the thyrister T will be reverse biased, hence outpu

voltage will be zero driving wr=m to 2n. The inductor L, in the motor, will reverse it
polarity due to which free wheeling diode (FD) will be forward biased and hence conducts.
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Fig. 4.19



So. the current [, will be same and remains constant. Meanwjile during the next half cycle
Thyristor T is again triggered and the cycle continues.

For single-phase half-wave converter, average output voltage,

J

\

Voz_(l + COS 0.1) for 0((11 <7
2n

where,

v, - maximum value of source voltage.



4.13.3 Single-phase full converter Drives

Fig. 4.22 shows a single-phase full converter drive, in which there are two converter.
One feeding the armature circuit of the drive and other feeding the field circuit. This scheme
of operation has two-quadrant operation. It is applicagble for drives upto 15 kW.

During positive half cycle of input supply, T; and T, will be forward biased and
conducts for wr=0a,; to m+0a; and the motor. will be connected to the supply. At
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will be triggered. Hence T, and T, will be turned off because of

hem. Now the armature current will transfer from 7T, to
y an armature current so free wheeling diode is not

mr=m+0 T3and Ty
reversed supply appearing across t

T,T,. Hence there is no dis-continuit
needed. During @f=0q to T cnergy flows from source to load. But during wz=m to

n+a, the energy is fed back to source from load. This is used for applying regenerative

braking in the drive.
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For a single-phase full wave. .
given by, ull wave. converter, the output voltage (applied to the armature) is
9]

A,Vm

Vo = (I+cosa) for 0<a,<m
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