3 phase autotransformer wiring diagram

Premium Membership. Three-phase voltage transformations can be accomplished by using
three phase transformers, which are single devices with all windings constructed on a single
iron core. They also can be accomplished by using three single-phase transformers that are
connected externally to form a three-phase bank. While three-phase devices are usually the
more cost-effective option, the single-phase option provides more versatility and can be
attractive from a reliability and maintenance standpoint. If several identical transformers are
needed at one location, the single-phase option can include the purchase of a spare unit to
reduce outage time in the event of a failure. This practice often is seen with critical
autotransformer banks and generator step-up transformers because loss of the transformer for
an extended period has very significant impacts. The connections discussed in this article will
be implemented using single-phase units. Depending on how the windings are connected to the
bushings, the polarities can be additive or subtractive. The two most commonly used
three-phase winding configurations are delta and wye , named after the Greek and English letter
that each resembles. In a delta configuration, the three windings are connected end-to-end to
form a closed path. A phase is connected to each corner of the delta. Although delta windings
are often operated ungrounded, a leg of the delta can be center tapped and grounded, or a
corner of the delta can be grounded. In a wye configuration, one end of each of the three
windings is connected to form a neutral. A phase is connected to the other end of the three
windings. The neutral is usually grounded. The following paragraphs describe three-phase
transformers which utilize the delta and wye connections. Next part of this article will discuss
three-phase transformers using the open-delta and open-wye connections, where one of the
single-phase transformers making up the three-phase bank is omitted. The leg of the
transformer with the missing transformer is referred to as the phantom leg. Deltaâ€”delta
transformers, as shown in Figure 1, often are used to supply loads that are primarily three
phase but may have a small single-phase component. The three-phase load is typically motor
load while the single-phase component is often lighting and low voltage power. The
single-phase load can be fed by grounding a center tap on one of the legs of the delta
secondary, then connecting the single-phase load between one of the phases on the grounded
leg and this grounded neutral. The connection diagram on the left shows how a deltaâ€”delta
connection can be made, either with three single-phase transformers or with one three-phase
transformer. The dashed lines indicate the transformer outlines. The three single-phase
transformer implementation can be seen by disregarding the outer dashed outline and the
bushing labels shown at that outline, and concentrating on the three smaller single-phase
transformer outlines. The schematic diagram at the upper right is perhaps easier to analyze, as
the delta connections can clearly be seen. The phasor diagram at the lower right shows the
geometric relationships between the high voltage circuit and low voltage circuit currents , and
the equations at the bottom center show those relationships mathematically. As the loading on
a deltaâ€”delta transformer becomes unbalanced, high currents can circulate in the delta
windings leading to a voltage imbalance. Balanced loading requires the selection of three
transformers with equal voltage ratios and identical impedances. Also, the amount of
single-phase load should be kept low because the center-tapped transformer must supply most
of the single-phase load. As the single-phase load is increased, the center-tapped transformer
will increase its loading more than the other two transformers and will eventually overload. If
one of the single-phase transformers in the deltaâ€”delta bank fails, the bank can be operated
with only two transformers forming an open delta configuration. The kVA rating of the bank is
reduced, but three-phase power is still supplied to the load. Wyeâ€”wye transformers, as shown
in Figure 3, can serve both three-phase and single-phase loads. The single-phase load should
be distributed as evenly as possible between each of the three phases and neutral. Figure 4
illustrates the wyeâ€”wye connection, either as three single-phase transformers or as a single
three-phase unit. Both bushing labels and polarity dots are shown. One problem inherent to
wyeâ€”wye transformers is the propagation of third- harmonic currents and voltages. These
harmonics can cause interference in nearby communication circuits as well as other assorted
power quality problems. The deltaâ€”wye connection is the most commonly used three-phase
transformer connection. The wye-connected secondary allows single-phase load to be
distributed among the three phases to neutral instead of being placed all on one winding as
with a four-wire delta secondary. If one of the single-phase transformers in the deltaâ€”wye
bank fails, the entire bank becomes inoperative. Figure 6 illustrates the deltaâ€”wye connection,
either as three single-phase transformers or as a single three-phase unit. Analyzing the
deltaâ€”wye transformer illustrates many important concepts regarding the operation of
polyphase transformers. The analysis can be done on either a voltage or a current basis. Since
voltage potential difference or the subtraction of two phasor quantities is rather abstract and
difficult to visualize, current or the flow of charge will be used as the basis for analysis, since

current is easy to conceptualize. The currents owing in the windings of a deltaâ€”wye
transformer are shown in Figure 7. Note that the arrows indicate instantaneous directions of the
AC current and are consistent with the dot convention. The analysis must begin in one of the
two electric circuits, either the delta- connected high voltage circuit or the wye-connected low
voltage circuit. Since current is being used as the basis for analysis, the wye-connected circuit
is selected as the starting point, since in a wye-connected circuit, the line currents leaving the
transformer and the phase currents owing in the transformer windings are equal. This
relationship between line and phase currents simplifies the analysis. The analysis starts by
labeling all line and phase currents. This is shown in Figure 8. Note that lower-case subscripts
indicate line currents in the low voltage circuit, and upper-case subscripts indicate line currents
in the high voltage circuit. In the low voltage circuit, the phase currents are identical to the
corresponding line currents, so they also are labeled I a , I b , and I c. When the transformer
windings are drawn, a particular high voltage winding corresponds to the low voltage winding
drawn parallel to it. Equations above express the high voltage circuit line currents in terms of
the low voltage circuit line currents. At this point, numerical values can be substituted for I a , I
b , and I c. Keeping in mind that I a , I b , and I c represent a balanced set of phasors , arbitrary
per-unit values are selected to represent a-b-c phase sequencing :. IEEE Std. No reference is
made to primary or secondary. The primary windings of a transformer are those windings to
which voltage is applied. The secondary windings have an induced voltage impressed across
them. Usually, the primary windings are the high voltage windings, but this is not always the
case. A good example of an exception is a generator step-up transformer. The wyeâ€”delta
transformer shown in Figure 9 is sometimes used to provide a neutral on a three-wire system
but also can serve load from its secondary. The primary wye windings are typically grounded. If
the secondary is a four-wire delta, the fourth wire originating at a center tap on one of the legs
of the delta is grounded. Figure 10 illustrates the wyeâ€”delta connection, either as three
single-phase transformers or as a single three-phase unit. It does not have a Neutral Line. Our
Load 3 phase motor with contactor controller requires an Neutral line for the control circuit,
which our power supply is not provided. Can I connect three single phase transformer banks to
form a Wye configuration at the power supply lines A, B, C and use its N line to be supplied to
our load and provide Neutral Line? With this the right solution that i foresee is a Delta-wye
transformer that will provide you with ta neutral point. As a side note, the corresponding real
instantaneous value of a phasor i. How would you draw it to make it understandable? The point
he was trying to make was the direction in relation to the polarity mark. Search for:.
Three-phase voltage transformations Three-phase voltage transformations can be
accomplished by using three phase transformers, which are single devices with all windings
constructed on a single iron core. When connecting single-phase transformers to form a
three-phase bank, the winding polarities must be carefully observed. Polarity is indicated using
a dot convention. Current owing into a dot on the primary winding will induce a current owing
out of the dot on the corresponding secondary winding. The bushings of the single-phase
transformers are connected by external jumpers as shown to accomplish the deltaâ€”delta
connection. In the case of the one three-phase transformer implementation, the three inner
outlines are disregarded, and the jumpers between the windings are made inside the
transformer tank. The six bushings on the three-phase transformer outline are available for
connection. Another problem is that the possibility exists for resonance to occur between the
shunt capacitance of the circuits connected to the transformer and the magnetizing
susceptance of the transformer, especially if the circuits include insulated cable. Because of
these problems, wyeâ€”wye transformers must be specified and implemented carefully. This
helps keep the phase loading on the transformer balanced and is especially important when the
amount of single-phase load becomes large. The stable neutral point also provides a good
ground location to allow critical damping of the system to prevent voltage oscillations. In other
words, a high voltage winding and a low voltage winding that are drawn parallel to each other
constitute a single-phase transformer or two windings on the same leg of the magnetic core of a
three-phase transformer. When the high voltage phasors lag the low voltage phasors, the
connection is considered to be non-standard. Related EEP's content with sponsored links. It
helps you to shape up your technical skills in your everyday life as an electrical engineer.
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Twitter. It shows the components of the circuit as simplified shapes, and the capability and
signal contacts in the company of the devices. A wiring diagram usually gives suggestion very
nearly the relative approach and conformity of devices and terminals upon the devices, to put
up to in building or servicing the device. A pictorial diagram would con more detail of the

creature appearance, whereas a wiring diagram uses a more figurative notation to put emphasis
on interconnections beyond beast appearance. A wiring diagram is often used to troubleshoot
problems and to make distinct that all the connections have been made and that whatever is
present. Architectural wiring diagrams measure the approximate locations and interconnections
of receptacles, lighting, and steadfast electrical services in a building. Interconnecting wire
routes may be shown approximately, where particular receptacles or fixtures must be upon a
common circuit. Wiring diagrams use adequate symbols for wiring devices, usually oscillate
from those used on schematic diagrams. The electrical symbols not on your own feign where
something is to be installed, but as a consequence what type of device is creature installed. For
example, a surface ceiling blithe is shown by one symbol, a recessed ceiling blithe has a every
other symbol, and a surface fluorescent buoyant has unorthodox symbol. Each type of switch
has a different fable and appropriately complete the various outlets. There are symbols that be
active the location of smoke detectors, the doorbell chime, and thermostat. A set of wiring
diagrams may be required by the electrical inspection authority to embrace link of the quarters
to the public electrical supply system. Wiring diagrams will with enlarge panel schedules for
circuit breaker panelboards, and riser diagrams for special services such as blaze alarm or
closed circuit television or extra special services. Necessary cookies are absolutely essential
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