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(54) HIGH-CAPACITY THREE-PHASE COMBINED TYPE PHASE-SHIFT TRANSFORMER

(57) The present invention relates to a high-capacity
three-phase combined type phase-shift transformer,
comprising: three single-phase transformers, which are
respectively used as a phase A, a phase B and a phase
C and are combined with one another to form a
three-phase transformer. Each single-phase transformer
comprises a series transformer and an excitation trans-
former that are arranged in a same oil tank and are two
devices independent of each other. A series transformer
of each phase comprises a series coil and an excitation
coil. The excitation transformer comprises a voltage reg-
ulation excitation coil and a voltage regulation coil. A head
end of the voltage regulation excitation coil is connected
to a center tap of a series coil of a series transformer of
a same phase, and a tail end is used as a neutral point
to be led out of the oil tank. A head end of the voltage
regulation coil is led out of the oil tank to be connected
to an angular joint of excitation coils of the other two phas-
es, and a tail end is used as a neutral point to be led out
of the oil tank. The present invention is simple in structure,
can reduce the voltage level of a tap switch, can simplify
a connection structure between various devices, reduces
the mounting difficulty, and has high practicality in

high-capacity and high-voltage-level phase-shift trans-
formers.
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Description

Technical field

[0001] The invention relates to a phase-shift transform-
er, particularly a high-capacity three-phase combined
type phase-shift transformer.

Background technology

[0002] The phase-shift transformer makes the power
system run more stably and efficiently by adjusting the
phase difference between the input and output voltages.
The basic principle of phase-shift transformer’s phase
shift is to generate a voltage between the power supply
side and the load side, and this voltage has a certain
phase angle difference with the power supply side volt-
age and the effective value can be adjusted, and it su-
perimposes the power supply side voltage to form the
load side voltage, causing a phase change between the
power supply side voltage and the load side voltage. The
current commonly used phase-shift transformers include
two basic structures, single-core and double-core. The
basic principle of the single-core phase-shift transformer
is to connect a part of the phase voltage to the other, so
the structure is relatively simple, but the voltage regula-
tion coil is located at the head end of the line, the tap
switch voltage level is higher and directly under the power
grid of the various over-voltage and over-current, thus it
is not suitable for high voltage levels and large capacity
conditions. The double-core structure consists of a series
transformer and an excitation transformer, which are
mounted on two separate steel cores and are installed
in two separate transformer tanks. Each phase of the
excitation transformer is composed of a voltage regula-
tion excitation coil and a voltage regulation coil, and the
connection group is Y / Y. The voltage regulation excita-
tion coil provides excitation for the excitation transformer.
Each tape of the voltage regulation coil is connected to
the on-load tap switch, and the on-load tap switch has a
forward-reverse selector. Double-core phase-shift trans-
former is complex in structure compared to single-core
transformer, but is low in tap switch voltage levels, so it
is suitable for high-capacity and high-voltage occasions.
However, in the connection structure of two oil tanks be-
tween the series transformer and excitation transformer,
the connection lead line’s insulation level is nearly same
with the line’s insulation level, so the connection structure
is more complex, and the installation difficulty of two tanks
is also high.

Content of Invention

[0003] As for the aforesaid problems, the invention pro-
vides a high-capacity three-phase combined type phase-
shift transformer which can achieve the purpose of re-
ducing the voltage level of the tap switch by double- core
phase-shift transformer and at the same time simplifying

the connection structure between various devices and
reducing the technical difficulty. It is suitable for the oc-
casion of higher voltage levels and larger capacity.
[0004] In order to solve the aforesaid problems, the
present invention adopts the following technical solu-
tions: a high-capacity three-phase combined type phase-
shift transformer, comprising three single-phase trans-
formers, which are respectively used as a phase A, a
phase B and a phase C and are combined with one an-
other to form a three-phase transformer, each single-
phase transformer comprises a series transformer and
an excitation transformer that are arranged in a same oil
tank and are two devices independent of each other, a
series transformer of each phase comprises a series coil
and an excitation coil, wherein a head end and a tail end
of the series coil being respectively taken as the power
supply side input terminal and the load side output ter-
minal, and the head end and tail end of the excitation coil
are led out of the oil tank. When the three phases are
running at the same time, the head end and tail end of
the three-phase series coil are connected into an angle,
and the head end and tail end of the three-phase excita-
tion coil are connected into an angle; the excitation trans-
former comprises a voltage regulation excitation coil and
a voltage regulation coil, a head end of the voltage reg-
ulation excitation coil is connected to a center tap of a
series coil of a series transformer of a same phase, and
a tail end is used as a neutral point to be led out of the
oil tank, a head end of the voltage regulation coil is led
out of the oil tank to be connected to an angular joint of
excitation coils of the other two phases, and a tail end is
used as a neutral point to be led out of the oil tank. The
voltage regulation coil is connected to a on-load tap
switch which is used to adjust the voltage value and the
polarity in voltage regulation coil, when the three-phase
are running at the same time, the three-phase voltage
regulation excitation coils are in star-shaped connection,
three-phase voltage regulator coils are in star-shaped
connection. The three-phase combined type phase-shift
transformer respectively places the phase A, phase B
and phase C in three different oil tanks, reducing the size
and weight of a single transformer, facilitating transport
and installation, and is therefore suitable for use at higher
voltage levels and larger capacity. Meanwhile the head
end of the voltage regulation excitation coil is connected
to the center tap of the series coil of the same phase in
the same tank, it is not necessary to be connected with
the special connection structure and be led out of the oil
tank. Therefore, the structure here is greatly simplified
and reduces technical difficulty. Each line end leads out
through the casing, and the three phases can achieve
soft connection with cable and other materials, therefore
the on-site installation , testing, operation and mainte-
nance is also much simpler.
[0005] Current limiting reactors are installed at the
head end and the tail end of the series coil to reduce the
impact of the short circuit current on the phase-shift trans-
former in the grid.
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[0006] A current limiting reactor is series connected in
the said voltage regulation coil. When the capacity of the
phase-shift transformer is large, it adopts the structure
of several series coils series connection, several excita-
tion coils parallel connection, several voltage regulation
excitation coils parallel connection, and several voltage
regulation coils series connection. As the current in volt-
age regulation coils is too large, several on-load tap
switches are adopted. At this time, a current limiting re-
actor is series connected in each of the voltage regulation
coil branches to balance the current distribution in the
branch and to limit the damage of possible short-circuit
current to the on-load tap switch.
[0007] The present invention is simple in structure, can
reduce the voltage level of a tap switch, can simplify a
connection structure between various devices, reduces
the mounting difficulty, and has high practicality in high-
capacity and high-voltage-level phase-shift transform-
ers.

Brief description of the figures

[0008]

Figure 1 is the single-phase connection schematic
diagram of Embodiment 1;
Figure 2 is the connection schematic diagram of Em-
bodiment 1;
Figure 3 is the phase-shift principle diagram of the
invention;
Figure 4 is the single-phase connection schematic
diagram of Embodiment 2;
Figure 5 is the single-phase connection schematic
diagram of Embodiment 3;

[0009] Wherein, 1, series transformer, 2, excitation
transformer, SVA-SVC are phase A, phase B, phase C
series coils, SVA1 and SVA2 are two coils of phase A
series coil, EVA-EVC are phase A, phase B, phase C
excitation coils, EVA1 and EVA2 are two coils the phase
A excitation coil, TVA-TVC are phase A, phase B, phase
C voltage regulation coils, TVA1 and TVA2 are two coils
of phase A voltage regulation coil, TEVA-TEVC are the
phase A, phase B, phase C voltage regulation excitation
coils, TEVA1 and TEVA2 are the two coils of the phase
A voltage regulation excitation coil, L1-L2 are the reac-
tors.

Specific embodiments

Embodiment I

[0010] A high-capacity three-phase combined type
phase-shift transformer, comprising three single-phase
transformers, which are respectively used as a phase A,
a phase B and a phase C and are combined with one
another to form a three-phase transformer, each single-
phase transformer comprises a series transformer 1 and

an excitation transformer 2 that are arranged in a same
oil tank and are two devices independent of each other.
As shown in Fig. 1, take phase A as example, a series
transformer 1 comprises a series coil SVA and an exci-
tation coil EVA, and leads out four terminals: a head end
SA of the series coil and a tail end LA of the series coil
being respectively taken as the power supply side input
terminal and the load side output terminal, and the head
end sa of the excitation coil and tail end la of the excitation
coil are led out of the oil tank, the excitation transformer
2 includes the voltage regulation excitation coil TEVA
and the voltage regulation coil TVA, the head end ta of
the voltage regulation excitation coil is connected to a
center tap of a series coil SVA of a series transformer 1
of a same phase, and a tail end is used as a neutral point
to be led out of the oil tank, and the head end TA of the
voltage regulation coil is led out of the oil tank, and a tail
end is used as a neutral point to be led out of the oil tank.
Phase A, phase B and phase C are same in structure.
As shown in Figure 2, when the three phases are running
at the same time, the head end and tail end of the three-
phase series coil SVA-SVC are connected into an angle,
and the head end and tail end of the three-phase excita-
tion coil EVA-EVC are connected into an angle; the three-
phase voltage regulation excitation coils TEVA-TEVC
are in star-shaped connection, three-phase voltage reg-
ulator coils TVA-TVC are in star-shaped connection. The
head end and tail end of the three-phase excitation coil
EVA-EVC are connected into an angle, and a head end
of the voltage regulation coil of the third phase is con-
nected to an angular joint of the every two phases, and
the on-load tap switch is used to adjust the series con-
nected turns number of voltage regulation coil to change
the voltage value and the polarity in the voltage regulation
coil, the phase shift principle is shown in Figure 3, the
voltage in voltage regulation coil provides the excitation
for the steel core of series transformer, so that the exci-
tation coil angularly connected in the series transformer
generates a voltage that is 90° advanced or lag of the
voltage of the voltage regulation excitation coil in same
phase excitation transformer. Induced in the correspond-
ing series coil, the voltage in excitation coil generate a
voltage Δ U I and a voltage Δ U2 which have a phase
difference of 90 ° with the same phase voltage regulation
excitation coil. The voltage Δ U1 and the voltage Δ U2
make the power supply side voltage USA and the load
side voltage ULA of the phase-shift transformer produce
a phase angle change, while the input and output voltage
are same, so as to realize the change of the phase angle
between the power supply side and the load side voltage.
By adjusting the position of the on-load tap switch, it can
realize the adjustment between the phase difference and
the advance or lag.

Embodiment 2

[0011] A high-capacity three-phase combined type
phase-shift transformer, as shown in Figure 4, current
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limiting reactors L1, L2 are installed at the head end SA
of the series coil and the tail end LA of the series coil to
reduce the impact of the short circuit current on the
phase-shift transformer in the grid. The other configura-
tions are the same as the Embodiment 1.

Embodiment 3

[0012] A high-capacity three-phase combined type
phase-shift transformer, as shown in Figure 5, due to the
large capacity of the phase-shift transformer, it adopts
the structure of two series coils SVA1 and SVA2 in series
connection, two excitation coils EVA1 and EVA2 in par-
allel connection, two voltage regulation excitation coils
TEVA1 and TEVA2 in parallel connection, and two volt-
age regulation coils TVA1 and TVA2 in series connection.
Due to the current in voltage regulation coil is too large,
it adopts three on-load tap switches, and series connects
current limiting reactors L1 and L2 in three branches for
the balance of current distribution in three branches and
limitation of the damage caused by possible short-circuit
current to the on-load tap switch. The other configura-
tions are the same as the Embodiment 1.

Claims

1. A high-capacity three-phase combined type phase-
shift transformer, characterized in that comprising
three single-phase transformers, which are respec-
tively used as a phase A, a phase B and a phase C
and are combined with one another to form a three-
phase transformer, each single-phase transformer
comprises a series transformer and an excitation
transformer that are arranged in a same oil tank and
are two devices independent of each other, a series
transformer of each phase comprises a series coil
and an excitation coil, wherein a head end and a tail
end of the series coil being respectively taken as the
power supply side input terminal and the load side
output terminal, and the head end and tail end of the
excitation coil are led out of the oil tank, when the
three phases are running at the same time, the head
end and tail end of the three-phase series coil are
connected into an angle, and the head end and tail
end of the three-phase excitation coil are connected
into an angle; the excitation transformer comprises
a voltage regulation excitation coil and a voltage reg-
ulation coil, a head end of the voltage regulation ex-
citation coil is connected to a center tap of a series
coil of a series transformer of a same phase, and a
tail end is used as a neutral point to be led out of the
oil tank, a head end of the voltage regulation coil is
led out of the oil tank to be connected to an angular
joint of excitation coils of the other two phases, and
a tail end is used as a neutral point to be led out of
the oil tank, the voltage regulation coil is connected
to a on-load tap switch which is used to adjust the

voltage value and the polarity in voltage regulation
coil, when the three-phase are running at the same
time, the three-phase voltage regulation excitation
coils are in star-shaped connection, three-phase
voltage regulator coils are in star-shaped connec-
tion.

2. The high-capacity three-phase combined type
phase-shift transformer according to Claim 1, char-
acterized in that wherein current limiting reactors
are installed at the head end and the tail end of the
series coil.

3. The high-capacity three-phase combined type
phase-shift transformer according to Claim 1 or 2,
characterized in that wherein a current limiting re-
actor is series connected in the voltage regulation
coil.
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