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hings may be connected for
1ot three-wire or four-wire service
indicated by the vector connec-
dis, Fig. 5-57. The numbers 1 to
tepresent the six successive col-
tor rings of the synchronous con-
tor,
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g '56. Two single-phase transformers connected for 2,400 volts two-phase to six-phase
#ar synchronous converter which supplies 250 volts DC.

Fig. 5-57. Voltage-vector diagram of Fig. 5-44.

For transforming from three-phase
to six-phase for synchronous con-
verter service four connections are
quite common, namely

1. T-connection
2. Diametrical connection
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3. Double-delta connection
4. Double-wye connection

The T-Connection. The T-con-
nection is made with two single-
phase transformers having their pri-
maries connected as shown in Fig.
5-46, and the secondary windings
connected as shown in Fig. 5-56. In
this connection, and all that follow,
a 2,400-volt, three-phase primary is
assumed and the voltages of the
windings on the secondary side are
assumed such as to give the proper
voltage across the six rings of a six-
phase, 250-volt or 250/125-volt,
three-wire synchronous converter.

The Diametrical Connection.
The diametrical connection is the
most commonly used of all three-
phase to six-phase transformations.
It requires only one low-voltage
winding on each single-phase trans-

former; the two secondary leads are
connected to diametrically opposiie
points on the armature windings of
the converter. The middle points of
the three low-voltage windings mny
be connected together to form =
neutral for the three-wire circuit
This neutral connection should b
arranged so that it can be opened
during the time that the synchron
ous converter is being started froi
the alternating-current side. Shonid
one of the transformers become i
operative it is possible to continuc
operation at reduced capacity with
the other two units connected acros:
their respective converter diame
ters.

The high-voltage windings may he
connected either in wye or delia,
although the delta-connected pri
mary is preferred because of il
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Fig. 5-58. Diamerical connection of three single-phase transformers for transforming 2,400
voit, three-phase to six-phase for 250/125-volt, three-wire synchronous converter,
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triple-frequency harmonics of volt-
age which are introduced in a wye-
wye connection. Fig. 5-58 shows the
«liametrical connection of three sin-
sle-phase transformers having the
high-voltage side connected in delta.
‘he voltage-vector diagram is given
in Fig. 5-59.

With a six-phase diametrical con-
nection with common neutral, one
half the output can be taken from
the low-voltage side for operating
{hirce-phase without change of dia-
nwetrical voltage, that is, a three-
phase 250/125-volt converter may
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Fig. 5-59. Voltage-vector diagram of Fig. 5-58.

be operated from one half of the
winding, as shown by the heavy vec-
tors of Fig. 5-59.

If full three-phase output should
be desired, the low-voltage coils can
be connected in delta, in which case
the diametrical voltage is increased
15.4 percent as is evident from Figs.
5-60 and 5-61, which show the con-
nection of the low-voltage windings
of 5-58 for full three-phase output.
Assuming the same ratio of voltage
transformation and the same high-
voltage as shown in Fig. 5-58, the
direct-current voltage is 15.4 per-
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ﬁ.m.wmmﬁmdmm:mﬁmhmdﬁg 558 con-
#astod for three-phase, 288.5-volt synchronous converter.
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cent higher, or equal to 288.5 volis,
The direct-current voltage is equal
to the diametrical voltage multiplied
by V2, regardless of the number of
phases. In a six-phase converter the
diametrical voltage is equal to the
voltage across rings 1-4, 2-5, and
3-6, which are connected to dia-
metrically opposite points of the
converter winding.

The full three-phase output may

also be obtained by connecting the
low-voltage windings in wye, in
which case the diametrical voltag:
is /3 times that of the delta-con-
nected windings. When connecteil

for this increased voltage the new
tral of the wye connection should be
grounded.

When full output is required ut
the same voltage at either threc.
phase or six-phase, the double-delin
connection usually is used.

Double-Delta Connection.  "T'he
double-delta connection requires two
separate low-voltage windings on
each transformer. Both gets of wind-
ings are connected in delta, but the
one is reversed with respect to the
other so that two deltas, displaced
180° from each other, are formed.
The high-voltage windings may he
connected in either delta or wye,
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Fig. 5-62. Double-delta connection of three single-phase
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single-phase transformers for transforming from
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