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DESCRIPTION

Field of invention

[0001] The present invention relates to a fractional slot dual three-phase winding set electrical
machine, relates to a wind turbine and further relates to a method for controlling a fractional
slot dual three-phase winding set electrical machine or a wind turbine.

Art Background

[0002] An electrical machine may comprise a stator comprising a stator yoke having plural
teeth alternating with plural slots. Furthermore, the electrical machine may comprise a rotor on
which plural permanent magnets are mounted. The rotor may be rotatably supported to allow
rotation of the rotor relative to the stator, while a gap is present between ends of the teeth of
the stator and the poles of the rotor. In the slots of the stator, one or more winding sets may be
arranged, in particular in multiple turns.

[0003] A fractional slot topology refers to a configuration, wherein the ratio of the number of
slots divided by the number of poles is not an integer but a rational number. It has been
observed that fractional slot topologies may be inherently prone to parasitic air gap sub-
harmonic frequencies which may cause issues such as undesirable air gap forces and losses
within the rotor house. Although the fractional slot concentrated winding (FSCW) generator
may show a beneficial electromagnetic performance, the concentrated winding may also lead
to a decrease in cooling surface area when compared to integer slot distributed winding
topology electrical machines due to the reduction in end winding surface area. Similarly, the
magnets of a permanent magnet FSCW may be more susceptible to demagnetization during
fault conditions (such as short-circuits) than an equivalent distributed winding machine.

[0004] Thus, there may be a need for a fractional slot dual three-phase winding set electrical
machine where parasitic air gap sub-harmonic frequencies are reduced, where effective
cooling is achieved and demagnetization during fault conditions is reduced. The document EP
3 051 670 A1 discloses a winding design for a stator of an electric machine.

Summary of the Invention

[0005] This need may be met by the subject matter according to the independent claims.
Advantageous em-bodiments of the present invention are described by the dependent claims.

[0006] The electrical machine is composed of at least two sections which form a ring, i.e. a
whole circumference in the circumferential direction. Alternatively, the electrical machine may
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be composed of at least two or at least three or even more sections which when assembled
form a ring, i.e. a whole circumference in the circumferential direction. The stator portion and
the rotor portion in each section may be separate from each other (not being connected to
each other) to allow the assembled machine to rotate the rotor relative to the stator. All
sections may be configured in a same manner or at least in a similar manner. The electrical
machine may be configured as a generator for generating electrical energy or a motor for
producing mechanical rotation. The electrical machine may comprise in particular a relatively
high number of sections which may contribute for decreasing parasitic air gap sub-harmonic
frequencies and/or which may contribute to reduce the demagnetization of the permanent
magnets during fault conditions and may also contribute to improving the cooling.

[0007] According to an embodiment of the present invention, the number of slots is greater
than or equal to 9 and the number of poles is greater than or equal to 10. Thereby, technical
advantages regarding reduction of undesired frequencies and reduction of demagnetization of
the permanent magnets may be achieved.

[0008] According to an embodiment of the present invention, the number of slots is 12 and the
number of poles is 10 or the number of slots is 9 and the number of poles is 12 or the number
of slots is 9 and the number of poles is 8 or the number of slots is 9 and the number of poles is
10 or the number of slots is 12 and the number of poles is 14. Other configurations are
possible, e.g. multiples of these slot/pole numbers.

[0009] According to an embodiment of the present invention, a number of sections is between
three to 11 or at least 12 or at least 13 or at least 14 or at least 15 or at least 16 sections or
greater. The higher the number of sections, the better parasitic air gap sub-harmonic
frequencies may be reduced, demagnetization may be reduced and cooling may be improved.

[0010] According to an embodiment of the present invention, the at least one second winding
set comprises exactly one second winding set, wherein in particular one wire of one phase
(e.g. A1+) of the first winding set and one wire of one phase (e.g. A2-) of the second winding
sets are at least partly arranged in one slot of the plural slots side by side in the circumferential
direction. Thereby, a dual electrical machine is provided having exactly two winding sets. In
particular, the winding scheme may be a concentrated winding scheme. The dual winding set
electrical machine may have the advantage to be of simple construction, while allowing
segmentation of the electrical machine for transportation, simplifying the transportation.

[0011] In each of the slots of the stator, a wire of a phase of the first winding set may be
arranged as well as a wire of a phase of the second winding set. The two wires commonly
arranged in one slot may be insulated from each other appropriately. The turning direction of
the one wire of the one phase of the first winding set may be opposite to the winding direction
of the one wire of one phase of the second winding set. Other winding topologies may be
possible.

[0012] According to an embodiment of the present invention, any wire of any winding set of
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any phase is wound in at least one turn around a tooth thereby at least partly occupying two
slots adjacent to the tooth. In particular, any wire of any winding set of any phase may
essentially occupy half of each of the two slots adjacent to the tooth around which this wire is
wound. Thereby, a concentrated winding scheme may be supported.

[0013] According to the present invention, each winding set comprises a common connec-tion
point at which one respective end of all wires of this winding set are connected with each other.
The common connection point may also be referred to as a star con-nection point. Thereby, a
star configuration is supported.

[0014] According to the present invention, other ends of all wires of one phase for one wind-
ing set are connected with each other and are connect-able to a converter input of the
respective phase for the respective winding set.

[0015] For each section the electrical machine comprises for each phase for each winding set
at least one series connec-tion of coils, for example two, cor-responding to that phase and
which are formed by wind-ing the wire in two opposing directions around two teeth which may
be spaced apart in the circumferential direc-tion such that other teeth are in between. The
series con-nection of the two coils for each phase for one section may be connected in parallel
with a corresponding series connection of two coils of this phase for any of the other sections.

[0016] According to an embodiment of the present invention, a number of wires of each of the
winding sets is equal to the number of sections times a number of phas-es, wherein the
number of phases is three.

[0017] According to an embodiment of the present invention, the electrical machine further
comprises a cooling system including cooling ducts at least within the teeth (in particular
running along a radial direction), wherein a cooling capacity is scaled down for higher number
of sections. By increasing the number of sections, the cooling surface area may be increased
leading to a larger overall cooling surface area and therefore a more efficient transfer of losses
from the machine to the cooling medium may be enabled. Thereby, scaling back the required
cooling to reduce the costs is enabled.

[0018] According to an embodiment of the present invention it is provided a wind turbine
comprising a rotor shaft with plural rotor blades and a machine according to one of the
preceding embodiments which has the rotor mechanically coupled with the rotor shaft. Upon
rotation of the rotor shaft driven by wind energy, the rotor of the machine rotates thereby
inducing electrical currents in the multiple winding sets, thereby generating electrical energy.

[0019] It should be understood that features, individually or in any combination, disclosed,
described or explained with respect to a fractional slot dual three-phase winding set electrical
machine may also be applied, individually or in any combination, to a method for controlling a
fractional slot dual three-phase winding set electrical machine or a wind turbine according to
embodiments of the present invention and vice versa.
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[0020] According to an embodiment of the present invention it is provided a method for
controlling a fractional slot dual three-phase winding set electrical machine or a wind turbine
according to one of the preceding claims, comprising controlling a first AC-DC converter
connected to the first winding set and a second AC-DC converter connected to the second
winding set such that first electric currents carried in the first winding set are (e.g. 30° for a
dual machine) phase shifted relative to respective second electric currents carried in the
second winding set.

[0021] By achieving a 30° phase shift between the electrical currents of the two winding sets,
the inherent harmonics and ripples may be efficiently eliminated alleviating the parasitic air gap
forces and rotor loss issues. In particular, when the electrical machine is configured having a
12 slot/10 pole topology, the generator performance due to the improved phase winding factor
may be improved. The electrical machine may also have a topology of 12 slots and 14 poles in
each section.

[0022] According to an embodiment of the present invention, a first current of an A phase of
the first three-phase winding set is generated to be essentially 30° phase shifted relative to a
second current of an A phase of the second three-phase winding set, wherein a first current of
a B phase of the first three-phase winding set is generated to be essentially 30° phase shifted
relative to a second current of a B phase of the second three-phase winding set, wherein a first
current of a C phase of the first three-phase winding set is generated to be essentially 30°
phase shifted relative to a second current of a C phase of the second three-phase winding set.

[0023] The aspects defined above and further aspects of the present invention are apparent
from the examples of embodiment to be described hereinafter and are explained with
reference to the examples of embodiment. The invention will be described in more detail
hereinafter with reference to examples of embodiment but to which the invention is not limited.

Brief Description of the Drawings

[0024] Embodiments of the present invention are now described with reference to the
accompanying drawings. The invention is not limited to the described or illustrated
embodiments.

Fig. 1 schematically illustrates in a sectional view a section of a fractional slot multi winding set
electrical machine according to an embodiment of the present invention;

Fig. 2 schematically illustrates a circuit diagram of winding sets of a fractional slot multi winding
set electrical machine according to an embodiment of the present invention;

Fig. 3 illustrates a wind turbine according to an embodiment of the present invention;

Fig. 4 illustrates a graph of a cooling surface area achieved in embodiments of the present
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invention;

Fig. 5 illustrates a graph of a fault current as achieved according to embodiments of the
present invention;

Fig. 6 illustrates curves of torque ripple as achieved in embodiments of the present invention
and

Fig. 7 illustrates graphs of a torque as observed for embodiments of the present invention.

Detailed Description

[0025] The illustration in the drawings is in schematic form. It is noted that in different figures,
similar or identical elements are provided with the same reference signs or with reference
signs, which are different from the corresponding reference signs only within the first digit.

[0026] Fig. 1 schematically illustrates one section 100 of a fractional slot dual three-phase
winding set electrical machine according to an embodiment of the present invention in a
sectional view having an axial direction 101 being perpendicular to the drawing plane. At least
two, for example three sections 100 form a whole circumference in the circumferential direction
103 of the fractional slot dual three-phase winding set electrical machine.

[0027] In particular, the section 100 is configured as a dual winding set section for the
electrical machine, wherein each winding set has three phases. The phases are labelled A, B,
C and the first winding set and the second winding set are labelled with numbers "1" and "2",
respectively. The stator portion 102 comprises 12 slots 105 alternating with teeth 107 along the
circumferential direction 103. Furthermore, the section 100 comprises a first winding set
comprising wires for the phases A1, B1 and C1. In particular, the first winding set comprises a
wire 109 for phase A1+ wherein the wire 109 is wound around one of the teeth 107 and
occupies about a half of one of the slots 105. In particular, the wire 109 is wound around the
tooth 107 which is labelled "A1+". The wire 109 is then led to another tooth 107 which is
labelled "A1-" and is turned around this tooth in the opposite turning direction. Thus, the wire
109 forms two coils around two teeth (labelled as "A1+" and "A1-").

[0028] One end of the wire 109 is connected with respective ends of all other phases or wires
of the first winding set, i.e. the wires 111 and the wire 113 at a common connection point N1, as
illustrated in Fig. 2. The wire 111 is first wound around a tooth 107 labelled as "B1-", led to the
tooth labelled "B1+" and turned around this tooth in the opposite direction. Finally, the wire 113
is turned in one or more winding turns around the tooth 107 labelled as "C1+", is then led to
the tooth labelled "C1-" and is turned around this tooth in the opposite direction. The wires 109,
111 and 113 all belong to the first winding set (labelled in Fig. 2 as 125).
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[0029] The second winding set (labelled in Fig. 2 as 127) comprises the wire 115 which is
wound around the tooth labelled "A2-" which is then led to the tooth which is labelled "A2+" and
turned in an opposite direction around this tooth. The second winding set further comprises the
wires 117 (for phase B2) and the wire 119 (for phase C2).

[0030] The section 100 comprises the stator portion 102 and the (radially outer) rotor portion
104 having a gap g between ends of teeth and poles. The rotor portion comprises a number of
poles, in the illustrated embodiment poles of ten magnets 121 which are mounted on a ring
section 123 which may be supported to rotate relative to the stator portion 102. The stator 106
comprises the teeth 107.

[0031] The section 100 illustrated in Fig. 1 further comprises a not in detail illustrated cooling
system including cooling fluid ducts within the stator yoke 106 which may comprise an inlet or
an outlet 145, 147. Due to a relatively high number of sections 100 comprised in the electrical
machine, the cooling surface may be relatively large or larger than conventionally observed.
Thereby, the cooling may be improved.

[0032] Fig. 2 schematically illustrates the electrical connectivity of the first winding set 125 and
the second winding set 127 for three sections such as section 100 illustrated in Fig. 1. As can
be appreciated from Fig. 2, the first winding set 125 comprises for the phase U1 a parallel
connection of three series connections of coils which are labelled A1-, A1, A1-", A1', A1-", A1"
which are formed by winding the wires 109 (for the first section), 109’ (for the second section)
and 109" (for the third section), respectively, around teeth as is illustrated for example in Fig. 1.
Further, the first winding set 125 comprises for the phase V1 a parallel connection of three
series connections of coils which are labelled B1-, B1, B1-', B1', B1-", B1" which are formed by
winding the wires 111, 111" and 111", respectively, around teeth as is illustrated for example in
Fig. 1. Further, the first winding set 125 comprises for the phase W1 a parallel connection of
three series connections of coils which are labelled C1-, C1, C1-', C1', C1-", C1" which are
formed by winding the wires 113, 113" and 113", respectively, around teeth as is illustrated for
example in Fig. 1.

[0033] Similarly, the second winding set 127 comprises for each phase U2, V2, W2 a parallel
connection of a series connection of two coils which are formed by winding the wires 115, 117,
119 and the corresponding primed wires around respective teeth.

[0034] The connection scheme illustrated in Fig. 2 thus represents a connection scheme of a
fractional slot dual three-phase winding set electrical machine having exactly three sections per
segment, such as sections as illustrated in Fig. 1. In other embodiments, the fractional slot dual
three-phase winding set electrical machine has a total of twelve sections or thirteen sections or
fourteen sections or fifteen sections or sixteen sections or even a greater number of sections.

[0035] One end of all wires 109, 111, 113 (and the primed versions) are connected to a first
common connection point N1, thereby forming a start configuration. The other ends for one
phase are connected to each other to respective phase connection points 129 for phase U1,
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131 for phase V1 and 133 for phase W1. Similarly, the other ends of the wires of the second
winding set 127 are connected to second phase connection points 135, 137, 139 for the
phases U2, V2 and W2, respectively.

[0036] The phase connection points 129, 131 and 133 of the first set 125 of windings are
connected (as U1, V1 and W1) to respective input terminals of a first AC-DC converter 141.
Similarly, the phase connection points 135, 137 and 139 may be connected (as U2, V2 and
W2) to respective input terminals of a second AC-DC converter 143. The AC-DC converters
141, 143 are connected to a control system 142 that is adapted to carry out a method
according to an embodiment of the present invention.

[0037] The wire 109 of the first winding set may be comprised in a first section, the wire 109’
may be comprised in a second section and the wire 109" may be comprised in a third section
of the fractional dual three-phase winding set electrical machine. Furthermore, the wire 111
may be comprised in the first section, the wire 111' may be comprised in the second section
and the wire 111" may be comprised in the third section of the electrical machine. Analogously,
the wire 113 may be comprised in a first section, the wire 113' may be comprised in a second
section and the wire 113" may be comprised in a third section of the electrical machine.

[0038] The first winding set comprises thus nine wires which is equal to the number of sections
(i.e. three sections) times the number of phases (i.e. three phases).

[0039] Fig. 3 schematically illustrates a wind turbine 160 according to an embodiment of the
present invention. The wind turbine 160 comprises a rotor shaft 161 having a hub 163 at which
plural rotor blades 165 are connected. The wind turbine 160 further comprises an electrical
machine 150 which may comprise at least one section, for example three, 100 as illustrated in
Fig. 1 which form a whole circumference in the circumferential direction.

[0040] The electrical machine 150 may for example be controlled according to a method for
controlling a fractional slot dual three-phase winding set electrical machine according to an
embodiment of the present invention. Thereby, the first AC-DC converter 141 is connected to
the first winding set 125 and the second AC-DC converter 143 is connected to the second
winding set, as illustrated in Fig. 2. The control is such that the first electric currents 171, 173,
175 carried in the first winding set 125 are essentially phase shifted, for example 30°, relative
to the respective second electric currents 177, 179 and 181.

[0041] By using a dual-three-phase system with a phase shift, for example 30°, between the
systems, the inherent harmonics and ripple may be eliminated alleviating the parasitic air gap
forces and rotor loss issues. Also, by operating the 12 slots/10 pole topology in this manner
may improve the generator performance due to the improved phase winding factor. Using
other fractional slot topologies may result in requiring a higher number of multi-phase
combinations resulting in added costs in converter system modularity. This technique is also
applicable for 12 slots/14 pole rotor combinations.
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[0042] By increasing the number of 12 slots/10 poles (12 s/10 p) FSCW sections, the fault
current per coil may be reduced. This may be because the number of coils is greater thereby
the current per coil may be reduced. Further, this may be due to the parallel arrangement of
the 12 s/10 p sections (see Fig. 2), therefore the higher number of sections, the lower the fault
current per coil may be. A lower fault current per coil may equate to a lower demagnetization
risk of the permanent magnet poles directly opposite the coil which is in a circuit under fault
conditions.

[0043] A further advantage of increasing the number of 12 s/10 p sections may be to increase
the cooling surface area of the double layer winding and the air in the air ducts. This may lead
to a larger overall cooling surface area and therefore a more efficient transfer of losses from
the machine to the cooling medium. This could facilitate either loading the machine slightly
higher to achieve a higher output power or scaling down the required cooling to reduce the
cost. 12 x 12s/10 p sections may be considered which may be divided into six segments of 2 x
12 s/10 p sections. Increasing this to 14 x and 16 x 12 s/10 p sections has been evaluated
which would then require seven or eight segments, respectively. A higher number of segments
may slightly increase the manufacturing cost, but would also reduce cost and storage,
transportation and lifting due to the smaller size and weight of each segment.

[0044] Finally, the higher number of poles would also lead to a slight reduction in the torque
ripple.

[0045] According to an embodiment of the present invention, a simple fractional slot topology
of 12 slots and 10 poles is utilized combined with the dual three-phase winding with phase shift
to eliminate the parasitic effect of the air gap flux harmonics. In particular combined with the
increase in the number of 12 s/10 p sections may improve the thermal operation of the
generator by increasing the cooling surface area, reducing the demagnetization risk of the
magnets as well as reducing the torque ripple.

[0046] Figs. 4 to 7 illustrate graphs regarding the performance and properties of electrical
machines according to embodiments of the present invention. Thereby, the abscissas 183
denote the number of 12 slot/10 pole sections, such as section 100 illustrated in Fig. 1, which
are comprised in the fractional slot electrical machine.

[0047] The ordinate 185 in Fig. 4 denotes the cooling surface area 185, the ordinate 187 in
Fig. 5 denotes the fault current relative to a nominal current. The ordinate 189 in Fig. 6
denotes the torque ripple in units of the nominal torque ripple and the ordinate 191 in Fig. 7
denotes the torque in units of the nominal torque.

[0048] The curve 193 in Fig. 4 shows that the cooling surface area increases with increasing
number of 12 slot/10 pole sections comprised in the electrical machine. In particular, Fig. 4
demonstrates how the total cooling area of the generator can be increased by increasing the
number of 12 s/10 p groups. In this case, the increase in area is primarily due to the increase
in the end-winding area as well as the increase of coil area in the cooling ducts.
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[0049] The previously mentioned decrease in peak fault current can also be appreciated in
Fig. 5 as a curve 195. The peak fault current is the leading factor in magnet irreversible
demagnetization. As can be appreciated from Fig. 5, the peak fault current decreases
according to the curve 195 with increasing number of 12 s/10 p sections comprised in the
electrical machine.

[0050] Although embodiments of this application have been detailed regarding the 12 s/10 p
combination, other fractional slot concentrated winding pole slot combinations may equally
benefit from this invention, like 11 s/12 p, 9 s/10 p.

[0051] It should be noted that the term "comprising" does not exclude other elements or steps
and "a" or "an" does not exclude a plurality. Also elements described in association with
different embodiments may be combined. It should also be noted that reference signs in the
claims should not be construed as limiting the scope of the claims.
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Patentkrav

1. Elektrisk maskine (150) med to trefaseviklingssaet med fraktionerede spal-
ter, omfattende:

mindst to sektioner (100), der danner en hel omkreds i en omkredsretning
(103), hvor hver sektion har en statordel (102) og en rotordel (104),

hvor hver sektions statordel omfatter:

et antal spalter (105) med taender (107) imellem sig langs omkredsretningen;

for hver fase (A, B, C) en trad (109, 109', 109", 111, 111', 111", 1013, 113/,
113") af et forste viklingsseaet (125), der omfatter tre faser (A, B, C);

for hverfase (A, B, C)entrad (115, 115', 115", 117, 117", 117", 119, 119', 119")
af et andet viklingsseet (127), der omfatter tre faser (A, B, C),

hvor den elektriske maskine endvidere omfatter:

en farste vekselstram-til-jasevnstram-omformer (141), der er forbundet med det
ferste viklingsseet (125),

en anden vekselstram-til-jasvnstram-omformer (143), der er forbundet med det
andet viklingssaet (127),

hvor det farste og andet viklingssast (125, 127) er anbragt i det mindste delvist
i spalterne (105) ifglge en koncentreret viklingstopologi,

rotordelen (104) af hver sektion omfatter:

et antal poler (122) af flere magneter (121), der er adskilt af et mellemrum (g)
fra teenderne (107),

hvor den elektriske maskine er konfigureret til at styre den farste vekselstram-
til-jeevnstram-omformer (141) og den anden vekselstrem-til-jsevnstrem-omfor-
mer (143), séledes at farste elektriske streamme (161, 173, 175), der feres i det
ferste viklingsseet, er faseforskudte i forhold til respektive anden elektriske
stremme (177, 179, 181), der fares i det andet viklingssaet,

hvor den elektriske maskine for hver sektion for hver fase for hvert viklingssaet
omfatter mindst en serieforbindelse af spoler, der svarer til den fase og er ud-
formet ved vikling af tradden i to modsatte retninger omkring to teender, der er
anbragt med indbyrdes afstand i omkredsretningen, séledes at der er andre
taender imellem, hvor spolernes serieforbindelse for hver fase for en sektion er
parallelforbundet med en tilsvarende serieforbindelse af spoler af denne fase
for en anden af de andre sektioner,
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hvor hvert viklingssaet (125, 127) omfatter et faelles forbindelsespunkt (N1,
N2), hvor en respektiv ende af alle trade (109, 111, 113; 115, 117, 119) af
dette viklingssaet er forbundet med hinanden,

hvor andre ender af alle trade af en fase for et viklingsseet er forbundet med
hinanden og kan forbindes med en omformer (141, 143) -indgang af den re-
spektive fase til det respektive viklingssaet.

2. Maskine ifglge det foregadende krav, hvor antallet af spalter (105) pr. pol
(122) pr. fase ikke er et heltal.

3. Maskine ifglge det foregdende krav, hvor antallet af spalter (105) er sterre
end eller lig med 9, og antallet af poler (122) er st@rre end eller lig med 10.

4. Maskine ifglge et af de foregéende krav,

hvor antallet af spalter (105) er 12, og antallet af poler (122) er 10, eller
hvor antallet af spalter (105) er 9, og antallet af poler (122) er 12, eller
hvor antallet af spalter (105) er 9, og antallet af poler (122) er 8, eller
hvor antallet af spalter (105) er 9, og antallet af poler (122) er 10, eller
hvor antallet af spalter (105) er 12, og antallet af poler (122) er 14.

5. Maskine ifglge et af de foregaende krav, hvor et antal sektioner (100) er
mellem 1 til 11 eller mindst 12 eller mindst 13 eller mindst 14 eller mindst 15
eller mindst 16 sektioner eller mere.

6. Maskine ifglge et af de foregdende krav, hvor enhver trad af ethvert viklings-
saet af enhver fase er viklet i mindst en vinding omkring en tand, der derved i
det mindste delvist indtager to spalter ved siden af tanden.

7. Maskine ifglge et af de foregéende krav, hvor et antal trade af hvert af vik-
lingssaettene er lig med antallet af sektioner gange et antal faser, hvor antallet
af faser er tre eller fire eller fem eller flere.
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8. Maskine ifglge et af de foregadende krav, endvidere omfattende:
et afkelingssystem (145, 147) med afkslingskanaler i taenderne, hvor en afka-
lingskapacitet nedseettes for et hgjere antal sektioner.

9. Vindmglle (160), omfattende:

en rotoraksel (161) med flere rotorvinger (163);

en maskine (150) ifelge et af de foregdende krav, hvor rotoren er mekanisk
koblet sammen med rotorakslen.

10. Fremgangsmade til styring af en elektrisk maskine (150) med to trefase-
viklingsseet med fraktionerede spalter eller en vindmeglle (160) ifglge et af de
foregéende krav, omfattende:

at styre den farste vekselstrgm-til-jaevnstrem-omformer (14 1), der er foroundet
med det ferste viklingssaet (125), og den anden vekselstrem-til-jasvnstrem-
omformer (143), der er forbundet med det andet viklingssaet (127), séledes at
farste elektriske stremme (161, 173, 175), der fgres i det farste viklingssaet, er
faseforskudte i forhold til respektive anden elektriske stramme (177, 179, 181),
der fgres i det andet viklingsseet.

11. Fremgangsmade ifelge det foregaende krav,

hvor en farste stram (171) af en A-fase af det farste trefaseviklingssaet (125)
genereres til at veere faseforskudt i forhold til en anden strem (177) af en A-
fase af det andet trefaseviklingssaet (127),

hvor en farste stram (173) af en B-fase af det farste trefaseviklingsseet (125)
genereres til at veere faseforskudt i forhold til en anden strem (179) af en B-
fase af det andet trefaseviklingssaet (127),

hvor en farste stream (175) af en C-fase af det ferste trefaseviklingssaet (125)
genereres til at vaere faseforskudt i forhold til en anden strem (181) af en C-
fase af det andet trefaseviklingssaet (127).
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