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(57) Abstract: An arrangement for interconnecting two distant locations (2, 3) of a meshed grid for power transmission through
high voltage alternating current comprises on each location voltage transforming means (6, 7) configured to generate a 2n-phase
voltage as well as a 2n-phase cable transmission line (8) interconnecting the voltage transforming means and having cables ex-
tending in n couples with cables of the same couple close to each other with a phase shift of substantially & radians of the currents
in the respective two cables of each said couple, n being an integer >1. The arrangement further comprises tap changers (18-23)
connected to the 2n-phase side of each voltage transforming means.
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An arrangement for interconnecting two distant loca-
tions and a method for transmitting electric power

TECHNICAL FIELD OF THE INVENTION AND BACKGROUND
ART

The present invention relates to an arrangement for intercon-
necting two distant locations of a meshed grid for power trans-
mission through high voltage alternating current, said grid car-
rying a three-phase alternating voltage on said locations, said
arrangement comprising on each said location voltage trans-
forming means connecting to the respective grid location and
configured to generate a 2n-phase voltage as well as a 2n-
phase cable transmission line interconnecting said voltage
transforming means and having cables extending in n couples
with cables of the same couple close to each other with a phase
shift of substantially = radians of the currents in the respective
two cables of each said couple, n being an integer > 1, as well
as a method for transmitting electric power between two distant
locations of a meshed grid according to the preamble of the ap-
pended independent method claim.

A meshed grid for power transmission is defined as a power
transmission network in which power may be transmitted
through alternative paths running electrically in parallel with
each other between different locations of said grid. Thus, if the
power transmission as a consequence of for instance a failure is
interrupted in one such path electric power may still be trans-
mitted between two said locations through another path. “Dis-
tant” does here mean a distance between said locations of at
least 5 km and may well be in the order of several hundreds of
km or even greater.
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Said cables of said cable transmission line may be of any type
having an inner metallic conductor surrounded by a thick insu-
lating layer, for instance of oil impregnated paper or on polymer
base, such as in a PEX-cable, and with an outer semi-conduct-
ing shield.

It is known through GB 189 931 to use a 6-phase cable trans-
mission line for transmitting electric power between two distant
locations while arranging the cables in couples as stated in the
introduction. An advantage of arranging the cables in couples is
that the inductance and by that the reactance of the transmis-
sion line will thanks to the oppositely directed currents in the
two cables of a couple be very low reducing transmission losses
and the resulting magnetic field of each such couple will also be
negligible. Thanks to the low inductance the voltage drop over
the line will be reduced and costs for voltage regulating equip-
ment at the power receiving location may be omitted. Further-
more, thanks to the balancing of the currents in a cable couple
no return current will flow in the shield of a cable, so that the
thickness of this shield may be reduced.

Another advantage of using cables for said transmission instead
of uninsulated overhead (OH) lines is less impact on the
environment, and nowadays cables buried in the ground or in
the sea are often the only available alternative when expanding
or creating a meshed grid, especially for increasing the power
transmission capacity between different geographical locations.
However, the arrangement of such a cable transmission line
electrically in parallel with other transmission lines, especially
uninsulated overhead lines, results in some problems. When ar-
ranging such a cable transmission line in parallel with an unin-
sulated overhead line the impedance of said cable transmission
line will be much lower than of the overhead line, so that most of
the power will go through the cables. Moreover, the cables gen-
erate a high amount of reactive power, which has to be taken
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care of by comparatively expensive shunt compensation means,
such as capacitor banks.

SUMMARY OF THE INVENTION

The object of the present invention is to provide an arrangement
of the type defined in the introduction being in at least some as-
pect improved with respect to such arrangements already
known.

This object is according to the invention obtained by providing
such an arrangement, which further comprises on-load tap
changers connecting to the 2n-phase side of each said voltage
transforming means and means configured to control said tap
changers for controlling the voltage on said transmission line
and by that production of reactive power in said cables.

Accordingly, the voltage on the cable transmission line may be
varied by controlling said tap changers, so that the voltage may
be lowered considerably during low load operation, i.e. when a
comparatively small amount of electric power is to be transmit-
ted through said grid between two said two locations, which re-
sults in a considerable reduction of reactive power generation,
since this is substantially proportional to the square of the volt-
age, i.e. U% By controlling the tap changers and by that said
voltage the relationship of the power transmitted between said
two locations over said cable transmission line and another
transmission line in parallel therewith may be controlled with an
aim to minimise the total power transmission losses of said grid.

According to an embodiment of the invention said on-load tap
changers connecting to phases associated with the same said
couple of cables are individually controllable. This possibility to
individual control makes it possible to obtain a balance of the
currents flowing in the cables of each couple, but it is also pos-
sible to deliberately create some unbalance and by that increase
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the reactance of the cable transmission line for increasing the
amount of electric power transmitted through other paths be-
tween said two locations and by that obtain an optimum said
relationship.

According to another embodiment of the invention the arrange-
ment comprises a phase shifting transformer connecting to at
least one said cable of each couple of cables on said 2n-phase
side of each said voltage transforming means and means for
controlling said phase shifting transformers for controlling the
active power transmitted through said transmission line. This
means that active power may be steered away from the cable
transmission line by altering the phase angle of the voltage in
the respective phase. It is also possible to control the phase
shifting transformers for changing the relationship of electric
power transmitted through the respective phases, i.e. move
power from one phase to another. The phase shifting trans-
former and the on-load tap changer for the same phase may
also be combined in a single unit as shown in for instance WO
2006/022576 A1.

According to another embodiment of the invention the arrange-
ment comprises a separate phase shifting transformer for each
phase on the 2n-phase side of the respective said voltage
transforming means. This results in a high flexibility of the con-
trol of active power transmitted through the cable transmission
line.

According to another embodiment of the invention the arrange-
ment further comprises an inductive means and a power semi-
conductor switch associated therewith connecting to at least one
said cable of each couple of cables on said 2n-phase side of
each said voltage transforming means and means configured to
control the respective said switch for optionally switching in said
inductive means in series between said voltage transforming
means and said cable for adjusting the impedance of said trans-
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mission line. The inductance and by that the reactance of the
cable transmission line may in this way be altered by changing
periods of time of switching in inductive means, so that the rela-
tionship of active power transmitted through the cable transmis-
sion line and through other paths between said two locations
may be adjusted so as to obtain a minimum of total losses for
the power transmission on the grid. It is also possible to control
said switches for obtaining a perfect balance of the currents
flowing in the cables of a said couple when desired, which is es-
pecially important during high load operation. An advantage of
this way of accomplishing a controllable series reactance is that
the control is very fast, so that it may immediately react upon
condition changes. The power semiconductor switch may in-
clude power semiconductor devices of any known type, such as
thyristors and IGBT:s.

According to another embodiment of the invention the arrange-
ment comprises a separate said inductive means and power
semiconductor switch with associated control means for each of
the 2n-phases of said cable transmission line. This increases
the controllability of active power transmission over the cable
transmission line.

According to another embodiment of the invention said control
means for the power semiconductor switches associated with
the inductive means are configured to control the switching in of
said inductive means so as to obtain a balance of the currents
flowing in the respective two cables of each said couple, i.e.
substantially the same magnitude of these currents.

According to another embodiment of the invention the arrange-
ment further comprises a capacitive means and a power semi-
conductor switch associated therewith connecting to at least one
said cable of each couple of cables on said 2n-phase side of
each said voltage transforming means and means configured to
control the respective said switch for optionally switching in said
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capacitive means in series between said voltage transforming
means and said cable for adjusting the impedance of said
transmission line. The switching in of such a series capacitance
may be used for increasing the share of active power transmit-
ted through said cable transmission line with respect to any par-
allel path. It is also possible to arrange the power electronics
mentioned above so that they become a Switching Converter
Type Series Compensation such as an SSSC. This solution can
then resemble the impact of the controllable inductance or the
controllable capacitance on the system as discussed in the pre-
vious sections.

According to another embodiment of the invention the arrange-
ment further comprises a Switching Converter Type Series
Compensation means connecting to at least one said cable of
each couple of cables on said 2n-phase side of each said volt-
age transforming means for adjusting the impedance of said
transmission line by controlling power semiconductor devices of
turn-off type, such as IGBT:s or GTO:s. Thus, it will then be
possible to switching in capacitances connected in series with
the line by controlling power semiconductor devices of turn-off
type, such as IGBT:s, according to desired Pulse Width Modula-
tion patterns and by that adjusting the impedance of the line.

According to another embodiment of the invention said 2n-phase
cable transmission line is connected in parallel with at least one
uninsulated overhead transmission line extending between said
grid locations. The benefits of the present invention are par-
ticularly accentuated when a parallel path is constituted by such
an overhead transmission line, since the different problems
arising in such a case are well addressed by an arrangement
according to the present invention.

According to another embodiment of the invention n=3 and said
cable transmission line is a 6-phase cable transmission line.
Although the present invention is not restricted to the 6-phase
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case, this is a natural and preferred option for a 2n-phase cable
transmission line connected to a 3-phase power grid.

According to another embodiment of the invention each said
voltage transforming means comprises in the 6-phase embodi-
ment two 3-phase transformers connected in parallel with each
other to the respective grid location, and these transformers are
configured to each provide one of the two phases for each cou-
ple of cables.

According to another embodiment of the invention the on-load
tap changers connecting to phases of the six-phase side associ-
ated with the same transformer are configured to be controlled
jointly and independently of the control of the on-load tap
changers associated with the phases of the other transformer.
For obtaining proper and reliable operation of the transformers
by simple means it is preferred to have the on-load tap changers
belonging to the same transformer controlled jointly, and it is at
the same time preferred to provide for an independent control of
the on-load tap changers of the different transformers making it
possible to control the inductance and by that the reactance of
the cable transmission line.

According to another embodiment of the invention the arrange-
ment further comprises an apparatus configured to receive in-
formation about the total electric power to be transmitted for the
present through said meshed grid between said two locations of
the grid and on the basis of this information to calculate an op-
timum share of this total electric power to be transmitted through
said 2n-phase cable transmission line while considering power
losses and/or balance of load on parts of the meshed grid inter-
connecting said two locations, said apparatus is configured to
send the result of said calculation to said means configured to
control said tap changers, and the means last mentioned is con-
figured to carry out said control of said tap changers on the ba-
sis of the result of said calculation so as to obtain said optimum
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share of power for transmission on said 2n-phase cable trans-
mission line.

According to another embodiment of the invention said appara-
tus is configured to send the result of said calculation also to
said means for controlling said phase shifting transformers, and
the means last mentioned is configured to carry out said control
of said phase shifting transformers on the basis of the result of
said calculation so as to obtain said optimum share for trans-
mission on said 2n-phase cable transmission line.

According to another embodiment of the invention said appara-
tus is configured to send the result of said calculation also to
said means for controlling said power semiconductor switches
for switching in said inductive means, and the means last men-
tioned is configured to carry out said control of said switches on
the basis of the result of said calculation so as to obtain said
optimum share for said 2n-phase cable transmission line.

The three embodiments last mentioned makes it possible to re-
duce the total power losses in power transmission over said
meshed grid between said two locations thereof. The arrange-
ment and controllability of the tap changers, phase shifting
transformers and the series reactance (inductive means) have
different advantages, especially in different operation condi-
tions, as appearing from above and from the following descrip-
tion.

According to another embodiment the arrangement is configured
to transmit powers above 1 MW between said locations and or
carrying voltages above 1 kV, especially 10 kV - 500 kV, on
said transmission line.

The invention also relates to a method for transmitting electric
power between two distant locations of a meshed grid for power
transmission through a high voltage alternating current accord-
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ing to the appended independent method claim. The advantages
thereof and of methods according to embodiments of the present
invention appear clearly from the discussion above of the differ-
ent embodiments of an arrangement according to the invention.

Further advantages as well as advantageous features of the in-
vention will appear from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

With the reference to the appended drawings, below follows a
description of embodiments of the invention cited as examples.

In the drawings:

Fig 1 is a very schematic view illustrating a meshed grid for
power transmission through high voltage alternating
current (HVAC) with an arrangement according to a first
embodiment of the invention connected between two
distant locations of said grid,

Fig 2 is a simplified view illustrating the part of an arrange-
ment according to a second embodiment of the inven-
tion arranged on one said location, and

Fig 3-5 are views corresponding to fig 2 of an arrangement ac-
cording to a third, fourth and fifth, respectively, em-
bodiment of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

A meshed grid 1 for power transmission through high voltage
alternating current (HVAC) is schematically illustrated in fig 1.
This grid carries a 3-phase alternating voltage, which may typi-
cally be 130 kV, but any other voltage level is conceivable, on
two distant locations 2, 3, which here are interconnected
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through a 3-phase uninsulated overhead line 4 as well as an ar-
rangement 5 according to the present invention. It is within the
invention to have more paths for transmitting electric power ex-
tending in parallel between said two locations 2, 3, and the
overhead line 4 may also be substituted by a cable transmission
line, although the present invention is particularly interesting
when parallelizing a cable transmission line with an overhead
line.

The arrangement according to the invention comprises on each
said location two 3-phase transformers 6, 7 connected in paral-
lel with each other to the grid location. The transformers are
configured to be controlled to generate a 6-phase voltage and
connected to a 6-phase cable transmission line 8 having cables
9-14 extending in three couples 15-17 close to each other. The
phases of said transformers are connected to the cables so that
a phase shift of substantially n radians of the currents in the re-
spective two cables of each said couple is achieved as illus-
trated by the arrows. In case of such a balance the total current
through such a cable couple will be zero and the external mag-
netic field resulted will be negligible. Furthermore, the arrange-
ment of said cables in such couples will result in a very low in-
ductance and by that reactance of the transmission line. The
overhead line 4 will have a much higher impedance, so that
most of the active power tends to flow through the cable trans-
mission line 8 between said two locations 2, 3.

The arrangement also comprises one on-load tap changer 18-23
connected to each phase of the transformers on the 6-phase
side of the transformers and means 24, 25 configured to control
the tap changers for controlling the voltage on the cable trans-
mission line. Said means 24, 25 are configured to control the tap
changers associated with the same transformer jointly and the
tap changers associated with different transformers independ-
ently.
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The arrangement also comprises an apparatus 26 configured to
receive information about the total electric power to be trans-
mitted for the present through the meshed grid 1 between the
two locations 2, 3 and on the basis of this information to calcu-
late an optimum share of this total electric power to be trans-
mitted through the 6-phase cable transmission line while con-
sidering power losses and/or balance of load on parts of the
meshed grid interconnecting the two locations. This apparatus
26 is configured to send the result of said calculation to the
means 24, 25, which are configured to carry out the control of
the tap changers on the basis of the result of this calculation so
as to obtain said optimum share of power for transmission on
the 6-phase cable transmission line.

The tap changers may be controlled to reduce the voltage U on
the cable transmission line considerably during low load opera-
tion of the power grid, which will result in a reduced generation
of reactive power in said cables and which will also result in a
greater share of the electric power transmitted through the line 4
between the two locations 2, 3. The inductance and by that the
reactance of the cable transmission line may be further in-
creased by controlling the tap changers 18-20 slightly different
than the tap changers 21-23 so as to cause an unbalance of the
currents through each cable couple for steering a greater
amount of active power over to go through the overhead line 4
when desired.

Fig 2 illustrates very schematically an arrangement according to
a second embodiment of the invention, in which of the 6-phase
thereof only two phases with associated equipment are shown
for making the drawing clearer, but the other four phases are
correspondingly designed. Parts of this embodiment corre-
sponding to parts of the embodiment shown in fig 1 have been
provided with the same reference numerals. The on-load tap
changer 18’, 21’ are here combined with a phase shifting trans-
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former 27, 28, and the respective such unit 29, 30 is here con-
trolled by the means 24°, 25°.

The active power P transmitted over a transmission line between
two locations at voltages U, and U, may be expressed as

p=Yrgia (1)
X

in which X is the reactance of the transmission line and A the
phase shift between the voltages over the line.

By controlling the phase shifting transformer A may be changed
and by that the power transmitted through the cable transmis-
sion line may be regulated, thus increasing the controllability of
the load flow in the meshed grid. The phase shifting transform-
ers may also be controlled to change the proportion of active
power transmitted through the different phases. Thus, the rela-
tionship between the active power transmitted through the cable
transmission line and through a parallel line, such as an over-
head line, may be efficiently controlled by controlling the phase
shifting transformers.

Fig 3 illustrates an arrangement according to a third embodi-
ment of the invention differing from that shown in fig 2 by the
fact that a power electronic unit 30 including an inductive means
31 and a power semiconductor switch 32 associated therewith is
connected to each cable of the cable transmission line, in which
the power semiconductor switch here is formed by two tyristors
33 connected in anti-parallel and controllable through the con-
trol means 24, 25" for optionally switching in the inductive
means 31 in series with the respective cable for adjusting the
reactance X thereof and by that the active power P transmitted
therethrough according to the formula (1). A combination of a
phase shifting transformer with tap changing means and a con-
trollable series reactance in this way is thoroughly explained in
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WO 2006/022576 A1 and reference is made to that publication
for a thorough explanation of the function thereof. The trade-
mark Dynaflow is used for this combination of elements for con-
trolling transmission of electric power. Thus, the tap changing
means may be used for changing the voltage and by that the
generation of reactive power and for changing the flow of active
power in the cable transmission line, the phase shifting trans-
former for regulating the flow of electric power in the transmis-
sion line and the controllable series reactance to also control
the flow of active power through the cable transmission line.
Furthermore, the control of the switches for the inductive means
31 is very fast and suitable for maintaining a perfect balance
between currents flowing in the cables of the same couple of
cables when desired for reducing the reactance during normal
load operating. Furthermore, the phase shifting transformer and
the controllable series reactance are supplements to each other.
When hardly no current is flowing in the cable transmission line
the control of the series reactance may nearly not influence the
transmission of active power, but the phase shifting transformer
may have a considerable influence and the control thereof may
result in an increased current, whereupon a control of the series
reactance may have a noticeable influence upon said active
power transmission. When the current is high, the control of the
series reactance will be more efficient and faster than that of the
phase shifting transformer.

Fig 4 illustrates an arrangement according to a fourth embodi-
ment of the invention differing from that according to fig 3 by the
fact that it for each phase also comprises a power electronic unit
34 having capacitive means 35 and a power semiconductor
switch associated therewith and controllable by means 24",
25" for optionally switching in this capacitive means in series
with respective the cable. Such switching in of a series capaci-
tance results in an increased active power transmitted through
said cable. However, this option is mostly not as attractive as

the option to switching in a series reactance in the form of the
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inductive means 31, especially not when parallelizing the cable
transmission line with an overhead line.

Finally, fig 5 illustrates an arrangement according to a fifth em-
bodiment of the invention, which is shown for indicating that the
arrangement of phase shifting transformers, controllable series
reactance and controllable series capacitance may be modified
in several ways within the scope of the present invention. It is
here indicated that only one phase of the two phases associated
with a cable couple of the cable transmission line is provided
with a phase shifting transformer and controllable series reac-
tance and series capacitance. The other phase is only associ-
ated with an on-load tap changer. Thus, this is a so-called poor
man embodiment, which may be favourable, since it will be con-
siderably less costly than an embodiment according to for ex-
ample fig 4. It will for sure not be as fast and flexible with re-
spect to the control as the embodiment according to fig 3 or 4,
but it may be used to control generation of reactive power in the
cable transmission line and also the proportion of active power
transmitted therethrough by phase shifting, reactance control by
switching in a series reactance and reactance control by ob-
taining unbalance of current.

It is pointed out that in such a poor man design only a phase
shifting transformer with tap changing means may be arranged
in one of the phases of the two phases belonging to a cable
couple or only an on-load tap changer and a controllable series
reactance in that phase instead.

The invention is of course not in any way restricted to the em-
bodiments described above, but many possibilities to modifica-
tions thereof would be apparent to a person with ordinary skill in
the art without departing from the scope of invention as defined
in the appended claims.
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It is well possible to have any even number of phases on said
cable transmission line, especially 2 and 4.
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Claims

An arrangement for interconnecting two distant locations (2,
3) of a meshed grid (1) for power transmission through high
voltage alternating current, said grid carrying a three-phase
alternating voltage on said locations, said arrangement
comprising on each said location voltage transforming
means (6, 7) connecting to the respective grid location and
configured to generate a 2n-phase voltage as well as a 2n-
phase cable transmission line (8) interconnecting said volt-
age transforming means and having cables (9-14) extending
in n couples (15-17) with cables of the same couple close to
each other with a phase shift of substantially n radians of
the currents in the respective two cables of each said cou-
ple, n being an integer > 1,

characterized in that the arrangement further comprises
on-load tap changers (18-23, 18’-21’) connecting to the 2n-
phase side of each said voltage transforming means and
means (24, 25, 24’, 2%5’) configured to control said tap
changers for controlling the voltage on said transmission
line and by that production of reactive power in said cables.

An arrangement according to claim 1, characterized in that
said on-load tap changers (18-23, 18’, 21’) connecting to
phases associated with the same said couple of cables are
individually controllable.

An arrangement according to claim 1 or 2, characterized in
that it comprises a phase shifting transformer (27, 28) con-
necting to at least one said cable of each couple of cables
on said 2n-phase side of each said voltage transforming
means and means (24°, 25’) for controlling said phase
shifting transformers for controlling the active power trans-
mitted through said transmission line.
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An arrangement according to claim 3, characterized in that
it comprises a separate phase shifting transformer (27, 28)
for each phase on the 2n-phase side of the respective said
voltage transforming means.

An arrangement according to any of the preceding claims,
characterized in that it further comprises an inductive
means (31) and a power semiconductor switch (32) associ-
ated therewith connecting to at least one said cable of each
couple (15-17) of cables on said 2n-phase side of each said
voltage transforming means (6, 7) and means (24", 25")
configured to control the respective said switch for option-
ally switching in said inductive means in series between
said voltage transforming means and said cable for adjust-
ing the impedance of said transmission line.

An arrangement according to claim 5, characterized in that
it comprises a separate said inductive means (31) and
power semiconductor switch (32) with associated control
means for each of the 2n-phases of said cable transmission
line.

An arrangement according to claim 6, characterized in that
said control means (24", 25) for the power semiconductor
switches (32) associated with the inductive means are con-
figured to control the switching in of said inductive means
(31) so as to obtain a balance of the currents flowing in the
respective two cables of each said couple, i.e. substantially
the same magnitude of these currents.

An arrangement according to any of the preceding claims,
characterized in that it further comprises a capacitive
means (35) and a power semiconductor switch (36) associ-
ated therewith connecting to at least one said cable of each
couple of cables on said 2n-phase side of each said voltage
transforming means and means (24", 25'") configured to
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control the respective said switch for optionally switching in
said capacitive means in series between said voltage
transforming means and said cable for adjusting the imped-
ance of said transmission line.

An arrangement according to any of claims 1-4, character-
ized in that it further comprises a Switching Converter Type
Series Compensation means connecting to at least one said
cable of each couple of cables on said 2n-phase side of
each said voltage transforming means for adjusting the im-
pedance of said transmission line by controlling power
semiconductor devices of turn-off type, such as IGBT:s or
GTO:s.

An arrangement according to any of the preceding claims,
characterized in that said 2n-phase cable transmission line
(8) is connected in parallel with at least one uninsulated
overhead transmission line (4) extending between said grid
locations (2, 3).

An arrangement according to any of the preceding claims,
characterized in that n=3 and said cable transmission line
(8) is a six-phase cable transmission line.

An arrangement according to claim 11, characterized in
that each said voltage transforming means comprises two
three-phase transformers (6, 7) connected in parallel with
each other to the respective grid location (2, 3), and that
these transformers are configured to each provide one of
the two phases for each couple (15-17) of cables.

An arrangement according to claim 12, characterized in
that the on-load tap changers (18-23) connecting to phases
of the six-phase side associated with the same transformer
(6, 7) are configured to be controlled jointly and independ-
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ently of the control of the on-load tap changers associated
with the phases of the other transformer.

An arrangement according to any of the preceding claims,
characterized in that it further comprises an apparatus (26)
configured to receive information about the total electric
power to be transmitted for the present through said
meshed grid (1) between said two locations (2, 3) of the
grid and on the basis of this information to calculate an op-
timum share of this total electric power to be transmitted
through said 2n-phase cable transmission line (8) while
considering power losses and/or balance of load on parts of
the meshed grid interconnecting said two locations, that
said apparatus is configured to send the result of said cal-
culation to said means (24, 25) configured to control said
tap changers (18-23), and that the means last mentioned is
configured to carry out said control of said tap changers on
the basis of the result of said calculation so as to obtain
said optimum share of power for transmission on said 2n-
phase cable transmission line.

An arrangement according to claims 3 and 14, character-
ized in that said apparatus (26) is configured to send the
result of said calculation also to said means (24’, 25’) for
controlling said phase shifting transformers (27, 28), and
that the means last mentioned is configured to carry out
said control of said phase shifting transformers on the basis
of the result of said calculation so as to obtain said optimum
share for transmission on said 2n-phase cable transmission
line (8).

An arrangement according to claims 5 and 14, character-
ized in that said apparatus (26) is configured to send the
result of said calculation also to said means (24, 25) for
controlling said power semiconductor switches (32) for
switching in said inductive means (31), and that the means
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last mentioned is configured to carry out said control of said
switches on the basis of the result of said calculation so as
to obtain said optimum share for said 2n-phase cable
transmission line.

An arrangement according to any of the preceding claims,
characterized in that it is configured to transmit powers
above 1 MW between said locations and/or carrying volt-
ages above 1 kV, especially 10 kV - 500 kV, on said trans-
mission line (8).

A method for transmitting electric power between two dis-
tant locations (2, 3) of a meshed grid (1) for power trans-
mission through high voltage alternating current, said grid
carrying a three-phase alternating voltage on said locations,
in which said three-phase alternating voltage is on both said
locations transformed while generating a 2n-phase voltage
on a 2n-phase cable transmission line (8) interconnecting
the two locations and having cables extending in n couples
(15-17) close to each other with a phase shift of substan-
tially = radians of the currents in the respective two cables
of each said couple, n being an integer > 1,

characterized in that the voltage generated on said 2n-
phase cable transmission line on each location is controlled
and adjusted so as to adjust the production of reactive
power in said cables of the 2n-phase cable transmission
line.

A method according to claim 18, characterized in that the
active power transmitted through said 2n-phase cable
transmission line (8) is controlled by adjusting the phase
shift of the voltage obtained through said voltage trans-
forming on at least one said cable of each couple of cables
of said transmission line and/or by switching in inductive
means (31) in series with at least one said cable of each
couple of cables of said transmission line for adjusting the
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inductance of said transmission line and/or by carrying out
said voltage transforming so as to control the balance of the
voltage and by that the currents of the two cables in each
said n couples of cables in said cable transmission line for
adjusting the inductance of the transmission line.
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