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ROTATI NG ASYNCHRONOUS CONVERTER AND A GENERATOR DEVI CE Techni cal
field of- the invention The present invention relates to a
rotating asynchronous converter in accordance with the introductory
part of d ai 'Wojy'm;pgz and 19, and the use of such 5 converg &leror00890

The present invention also relates to a genefdat or devi ce 1 n accordance
with the introductory part of C ains 20 and 29. Background of the
invention 10 A ROTATING ASYNOHRONOUS | CONMERFE® ANDhMNGENERATDRWOEVITSt be
performed between AC networks with different or at | east not
synchronous freqeiesl Fheldust thecgoeabtirses are the foll ow ng:

1.~ Connection of neheSYpeldmnNqugehbiss PYBSRNRLMArksrdbing th equal
rating frequencies, ween eastern_and %%S‘G%BSEW

e. q. bet ope 2.
Connection of t#t hﬁﬁgggsn‘é?'wﬁrlf?rmif‘haﬁ??’f%ﬁ qh'éﬁ’gc?dé“f,wﬁﬁst
usual |y 50 Hz/ aatt ofeCgaidaphn,lO.avind 19, Fobriheapse20f such  Connection
of a three phasgfriMerk and a | ow frequency, one/two phase network for
railway supply, iIn Europe 5Q Hz/.16.2/3 Hz, in USA 60 Hz/25 Hz. 4.
The use of rotating g?ﬁngﬁ?%?flfus‘“é’(?ﬂ&é??e?JSSQasrealates 581 f e3P AY@Asat i on in
| ong di stance A@@vicensm sscoydargie with thothfirodussosynpact i ®h dlsiper f or ned
with the aid ofap andoower electronics and DC intermediate link. In the

above nenti oned cases 2 and 3 the connection can further be
performed with éi‘&gﬁio‘lngf oFBdd % SRSk ers. I n case of
10 In a number of situations exchange of power must be

performed between AC networks with different or at least
not synchronous frequencies. The most frequent cases are
the following:

1. Connection of not synchronous three phase networks

15 with equal rating frequencies, e.g. between eastern and
western Europe.

2. Connection of three phase networks with different
frequencies, most usually 50 Hz/60 Hz (e.g. Japan, Latin
America).

20 3. Connection of a three phase network and a low
frequency, one/two phase network for railway supply, in
Europe 50 Hz/16.2/3 Hz, in USA 60 Hz/25 Hz.

4, The use of rotating asynchronous converters as a
series compensation in long distance AC transmission.

25 Today, the connection is performed with the aid of
power electronics and DC intermediate link. In the above
mentioned cases 2 and 3 the connection can further be
performed with the aid of matrix converters. In case of
synchronous, but different frequencies in the above

30 mentioned cases 2 and 3 the connection can further be
performed with the aid of rotating converters comprising
mechanically connected synchronous machines.

In the article, “Investigation and use of
asynchronized machines in power systems”, Electric

35 Technology USSR, No. 4, pp. 90-99, 1985, by N.I. Blotskii,
there is disclosed an asynchronized machine used for
interconnection of power syStems, or their parts, which



synchr-onous, but different frequencies in the above 30 nentioned cases 2

and 3 the connection can further be performed with the aid of rotating
converters conpri sing mechani cal | y connected synchronous nachi nes.
In the article, "Investigation and use of asynchroni zed machines in

power systens", Electric 35 Technol ogy USSR, No. 4, pp. 90-99, 1985, by
N.I. Blots®@975912 there is disclosed an asynchronized e @RTHES e8] f o

i nt erconnection of power systens, or their parts, which WO
97/ 45912 PCT/ SE97/ 08090
2 have different rated frequencies, or the sane rated

frequencies, but djffering in.t deqgree. of accuracy wth which it nust
be mai nt ai nedr.’a‘ﬁedlsft.freﬁ% gr%arko‘&%ﬁgggengé%@'nc fr omi zéﬁmﬁaf:?ﬁ%de i s disclosed
in figure 1. f¥rauencispnchroriifd@rinohinethncaares af afewrady witbhi ne 1

whi ch | S whidf HitnAust t Be anAiGitueRbEOMBhe tdyrRRtRRESEE SEidd or and

either a ”On'éﬁlﬂc"r{ltohfi%ﬁ SYARRL! Gl di?&fése%[ % %%h?{e“i. ne POlE Or
non-sal i ent-pole electrically asymretrical rotor, he” phase | eads being
connect ed % o asyfFhrionggedpadiidia dpcindes v cHacs raccpeebithiemhdehor
reversing conis d Inidhine weeh i ihvehbosyr| In@RV-phhse Sty ahdor 4, a
requlator S oo fl il R8AL0g) LANLEAN ol QURAEAU L] LOL L BE £ LA N0
vol t ages and Fhe Frain "mac Ine rotor ‘angle and spee . VoI'tage 7 and
current 9 serko¥s U "PReSatMTPEAEG PbeeFrically asymmeprigrl gotiog) e,
"Performance €hargniser lehds So€ifngd conned¥ el fRanrgdpl niHgé} cdh teira tekequency

g;nver t er]:'O le%ch isJQUEQ@icco\[lQ)ertégSOr ’\peve%:‘sipler cg&ii%llle%em enber 1995,

rectifier, the cycloconverter supply 3 or 4, a regulator 5
forming the control law required for the rotor ring
voltages and the main machine rotor angle and speed 6,
voltage 7 and current 9 sensors of the stator and rotor.
15 In the article, “Performance Characteristics of a
Wide Range Induction type Frequency Converter”, IEEMA
Journal, Vol. 125, No. 9, pp. 21-34, September 1995, by
G.A. Ghoneem, there is disclosed an induction-type
frequency converter as a variable frequency source for
20 speed control drives of induction motors. In figure 2
there is disclosed a schematic diagram of the induction-
type frequency converter. The induction-type frequency
converter consists of two mechanically and electrically
coupled wound rotor induction machines A, B. The stator
25 windings of one of them (A) are connected to 3-phase
supply at line frequency (Vi, Fi), while the stator
windings of the other machine (B) represent the variable
frequency output (Vo, Fo). The rotor windings 10, 12 of
the two machines are connected together with special
30 arrangement. The converter is driven by a variable speed
primemover 14, a DC motor can be used.

Static converters have drawbacks such as relatively
low efficiency {(ca 95%) owing to the losses in the semi-
conductors, harmonics which have to be compensated with

35 the aid of filters. The use of DC intermediate links leads
to the use of special converter transformers with very
complex design. The fillers are leading to a great need of
space for the total assembly. Conventional rotating



G A. Ghoneem there is disclosed an induction-type frequency converter
as a var,i abl e frequency source for 20 speed control drives of induction
notors. -In figure 2 there is disclosed a schematic diagram of the

i nducti on- type frequency converter. The induction-type frequency
converter copgj ’%f two nmechanically and electrically 8@#@ und
r ot or |nduct|on nmachi nes A, B. The stator 253w ndi ngs of ons 4

are connected to 3-phase supply at line frequency (Vi, Fi), mhlle the
st at or wi ndi ngs of the other machine (B) represent the variable
frequency output (Vo, Fo). The rotor w ndings 10, 12 of the two

machi nes are C%H}ﬁ@&@rkogﬁé h:%t Welsh gRBECEG hi ha%@eg@é@ntso Bhe converter
is driven by a vari be used.

Static converter® gﬁemafaﬁ)aﬂﬁ&de?u@h 8§°1?et’a‘tlﬁ \F@IryPCe c?'b\ﬁc(ianf‘cF‘ency (ca
95% owi ng to tHee [Afsoetwonkt [Rhesefificiency gHhic becomedazemnsiredleahteh have

to be conpensat®d aiehh 13Ret enat dnef efiel & féfoy DreaUseaic Rorvaireepedi at e

i nks | eads to the use of speC|aI converter transformers with very
conpl ex deS|gn [ E e g Lhg to a great need of space for

t he total assen% r?\%e% ?g"hngren?% ating WO 97/ 45912

PCT/ SE97/ 00890 The object of the invention is togsolve the:gho¥fters are
not designed f aliedtighedoptolgbens Iqdato prcb‘ffdksfaorrm&étiﬁg neggetrahogsach side
for the connectigidier folNEdieabHODE <fT N &lhsl apay ddien Becomes
conparable to or even an t f|C|enc atic converter

dlfferent frequencies. ThlS object 1is achleved by provid-
10 ing a rotating asynchronous converter defined in the

introductory part of Claim 1, 10, or 19 with the advant-

ageous features of the characterizing part of said Claims,

Accordingly, the converter comprises a first stator
connected to a first AC network with a first frequency f£;,

15 and a second stator connected to a second AC network with
a second frequency f;. The converter also comprises a
rotor means which rotates in dependence of the first and
second freguencies f,, f;. At least one of the stators
each comprise at least one winding, wherein each winding

20 comprises at least one current-carrying conductor, and
each winding comprises an insulation system, which
comprises on the one hand at least two semiconducting
layers, wherein each layer constitutes substantially an
equipotential surface, and on the other hand between them

25 is arranged a solid insulation.

According to another embodiment of the converter, it
comprises a first stator connected to a first AC network
with a first frequency f,, and a second stator connected
to a second AC network with a second frequency £f2. The

30 converter also comprises a rotor means which rotates in
dependence of said fist and second frequencies f,, f,. The
stators each comprise at least one winding, wherein each
winding comprises a cable comprising at least one current-
carrying conductor, each conductor comprises a number of

35 strands, around said conductor is arranged an inner
semiconducting layer, around said inner semiconducting
layer is arranged an insulating layer of solid insulation,



5 Summary of the invention The object of the inventionis to
solve the above nmenti oned problens and to provide a rotating
asynchronous converter for connection of AC networks with equal or
different frequencies. This object is achieved by provid- 10 ing a rotating
asynchronous converter defined in the introductory part of Claim1, 10,
or 19 wit hWORE4¥8kant- - ageous features of the charact BV BN ¢ of
said C ains. Accordi ngly, the converter conprises a first stator
connected to a first AC network with a first frequency fi, 15 and a second
stator connected to a second AC network with a second frequency f2. The
converter al e €Sn | endence of
the first 3ﬂx9%ﬁggg§n§a?déﬁﬁgﬁ%ﬁgégpFégéTWﬂ#%graﬁﬁé& §Té§§%§£ne of the
stators SR “CORPPFERT ataY&Fast one wi ndi ng, wherein each winding 20
conprises at | east Aenerding emnt ahdthyingmisodiheritonf ahe convexael, windi ng
conprises an dé?rﬁﬂj akkog ?i/ﬁé@fgta%kcﬁ \Aﬂnecﬁé’cmrd %9?19961&@ er?:%*}ﬁ”d at

| east two SGH]COH uctlng a ers ereln each layer constitutes
I

substanti a | YW a £ig§ ‘B*’ﬂ"icgl fyurdigt @ s&ﬁﬂ“ﬁns'f?f"e"’btq?éf’eﬁéﬁﬁl bet ween
them 25 i s arrargesgcandoht chetmeulkawiibh. a second fregoeocyli fig Tbeanot her
embodi ment OfcdiR ¢V EILS  corldrsse somwﬁ of MﬁEhSI’@EePJeSCQ nected to a

first AC networ frrst frequenc err] a second stator
connected  deRPNFeBELORE FEhJIRSEK ARt B chﬁG“FP%h%%n%y f2. The 30
converter al smecmt]altbseseacrt afamp riisansawhi edstr @inat e$ndﬂng, whdapéndence of
said fi Stloandeascﬁucgﬁgdg. tﬁlles%sf [a@rﬁ.]aastf,[c%é ]curIQ 1: car Q'xtgors each

conprise at |east one n I ng, wherein each g nprises a cable
conpri sing atCyEREEneERh r"é‘rﬂdmg alE%r‘F?‘T‘W@’-s@énaﬂch Ul%ta‘r%’ conduct or
conpri ses a rnyﬂxem oWwh36h sin aredpecar ofinit sati e mmaidactoelest mrcdadnged an
| nner Qﬁﬁbgngehﬁli/@sr a %%Q eSPe ekl ri'he 238 GONAUE | Ng layer

S arranged an I'nsul atin ayer SO Id I nsul atlon
asynchronous converter exceeding 36 kV.

15 A very important advantage of the present invention
as defined in Claim 1, 10, or 19, is that it is possible
to achieve a connection of two not synchronous networks
without the further use of transformers or any other
equipment. Ancther advanﬁage is the high efficiency, which

20 is expected to be 99%.

By designing the insulation system, which suitably
is solid, so that it in thermal and electrical view is
dimensioned for voltages exceeding 36 kV, the system can
be connected to high voltage power networks without the

25 use of intermediate step-down-transformers, whereby is
achieved the above referenced advantages. Such a system is
preferably, but not necessarily, designed in such a way
that it comprises the features of the rotating asyn-
chronous converter according to any one of Claims 1-19.

30 Another object of the invention is to solve the
above mentioned problems and to provide a generator device
with variable rotational speed. This object is achieved by
providing a generator device deined in the introductory
part of Claim 20 or 29 with the advantageous features of

35 the characterising parts of said Claims.

Accordingly, the generator device comprises a stator
connected to an AC network with a frequency f;, a first
cylindrical rotor connected to a turbine, which rotates
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4 . ,and around said insulating |layer is arranged an outer

sem - conduct or | ayer. Accordi ng to anot her enbodi ment of the
converter, it conprises a first stator connected to a first AC network
5wthafir ncy flerr], and a second stator connect%% a
second AC ne?&g?i w'th a second frequency f2. The conve PE§V@@%
conprises a rotor neans which rotates in ¢ dependence of said first and
second frequencies flerr], f[err]. The stators each conprises at |east
one w ndi ng, mher n_1 %h di ggg ah bf@@t 1
currect-carrying %L g%ﬁéﬁ: %@ I}I‘:‘Zac r soeconpf1sesc§ﬁpfﬁ237atlon

system which i wotespeeanpfwhich Fﬁéﬁﬁﬁf %Rl %H%ﬁﬁ?PFEan the Jfrasuencigs
perm ts a voltagg, | gyelrhenstatsk ravdathegfirst asylicidximals reooy esddf

exceeding 36 KVeopBrises at AQIRY ohBPQLiAING AURREIACoEE, idirgoen!

i nvention is that 1t ssi bl e
to achi eve a5coﬁﬁ@®FF§ﬁsoﬁtt%ﬂ?5ﬁo?"§yﬁ%¥ﬁ%ﬂﬁnﬁ?ﬁﬁ¥ﬂﬂ6rR@“dUCt%ﬁdI%HGt t he

further use of Te'ia%ﬁsfvﬁ)ﬁﬂfﬁﬁ@ cmpaigest HETinsul AGinpEHBtem Angiday advant age
Is the high effi S e 9 By
%mﬁ@?ﬁl 85 2y Q{]‘)ezgnle hgﬁcﬁ) ol qjebﬁtSQ: RGo ge/ﬁuc?ncg.x,ctlngt

designing the insu hat it in
thermal and el ed@¥eEat Vh%H?4Q;ea°h HFH%%S?QH&&%WQGﬁsvéPPéb%%tﬁﬁﬂﬁééPng 36
kV, the system @amlpotebembrumhed t andli gh tie cagerpbard Bedwsenk 2hemt hout

the 25 use P |rlter é@é@ gtseﬁlgomﬁumxprrrers whereby is achi eved

t he above ré erence ant ages a systemis greferabl , but not
necessarily, desi gnedPFFPE} T &°wﬁ9°thert?ﬂﬂ°qﬁﬂeéénﬁfl Re qenNerRERFur es of
the rotating asyavice, Chrmﬁs@@nHEEtﬁoﬁmmélcmgdt o afty AN ere®ivokai Ns

1-19. 30 RS o QSR O L 1480k oR | 8o S0l R chbe above

nment i oned problens and generator devi ce h vari abl e

rot ati onal speed’°nT‘ﬁF§eﬁb’f%cﬁ ‘1"§bé8ﬁre\‘/*é’odbyr°tateﬁr U\"/Fﬂl?'lgf%F‘@’t?ﬁ'&Va bt
devi ce dei nad i IThiehgehatavoltictevmiye alsparempis@saiane20oormethspyivhiichhe

advant ageous feglgyL,@8s0f{n dependence of the frequencies f;, f;. The
stator and the first cylindrical rotor each comprises at

least one winding, wherein each winding comprises a cable
comprising at least one current-carrying conductor, each

20 conductor comprises a number of strands, around said
conductor is arranged an inner semiconducting layer,
around said inner semiconducting layer is arranged an
insulating layer of solid insulation, and around said
insulating layer 1s arranged an outer semiconductibg

25 layer.

The above mentioned and other preferable embocdiments
of the present invention are specified in the dependent
Claims.

In a certain aspect of the present invention it

30 relates to the use of the invented asynchronous converter
in specific applications such as those specified in Claims
38~-41, in which applications the advantages of the
invented device are particularly prominent.

Embodiments of the invention will now be described

35 with a reference to the accompanying drawings, in which:



35 the characterising parts of said C ains. Accordingly, the

gener at or devi ce conprises a stator connected to an AC network with a
frequency f2, a first cylindrical rotor connected to a turbine, which
rotates WO 97/ 45912

PCT/ SE97/ 00890 5 with a frequency
flerr]. Th¥%¥#M4t or device al so conprises a rotor nBSHE 8% rotates
i n dependence of the frequencies flerr], flerr]. The stator and the
first cylindrical rotor each conprigses at | east one w nding, wherein

each winding 5 conprises at |east one current-carrying conductor, and

each w ndi ng Loy |d§§§r%§§ig§tg§t,&w D?Qé%.ﬁg‘s whi ch conpri ses on the one

hand at | east two sem¢c uctin l'ayer wherein each | ayer constitutes
substantially an FiIBg8i bo?’é‘?ﬂ% a sﬁjhﬁ“éééc RO EAM tHfe @8t her  hand bet ween
them 10 i s arasyrgadonigehi tatintng aisean for mterconnﬁsmrdihl g powewnot her

enbodi nent ofs);g}%"g%r&g:g% hg to ggénsq:%,tel lbfcg S a stator connected to
an AC net work avzre gquency f errtL ITst cylindrical rotor .
connected X o a tur El"ﬁ@,re i SR tEhtL P ACa H‘é’éﬂl‘érﬂ:fyap[ épERction~The

gener at or devtype drequennpr cemeetemtas’ anwansable ctrequencyt 8d€sicd N

dependence Ofaéé&dcm%q%n‘éhéssﬂ@é rc]f, tfhEe rrl. The stator and the first
cylindrical rotor each corrprl ses at | east . one wi ndi ng, wherein each

wi ndi ng conprises &184bfe’ ShoWHHitE SakgSat PFEuRRd oife thEr FBRERMSar ryi ng
conduct or, easddiXiegolsdaotiardcoaipke;ses a nunber of strands, around said

conduct ory g s arranséiquég nngu%wsseﬂﬁ%que&\baglrbéry&raf a ro@%?fsjvgf sai d i nner

sem conductin | ayer i s arranged l.nsul at| a er
i nsul ati on QRQUS o FQnVerter according to the present 1nventlon,

Figure 5 shows a second embodiment of the rotating
asynchronous converter according to the present invention:
Figure 6 shows a first embodiment of a generatar
15 device according to the present invention :;: and
Figure 7 shows a second embodiment of the generator
device according to the present invention.

Detailed description of Embodiments
A preferred embodiment of the improved cable is
20 shown in Figure 3. The cable 20 is described in the figure
as comprising a current—cérrying conductor 22 which
comprises transposed both non-insulated and insulated
strands. Electromechanically transposed, extruded there is
an inner semiconducting casing 24 which, in turn, is
25 surrounded by an extruded insulation layer 26. This layer
is surrounded by an external semiconducting layer 28. The
cable used as a winding in the preferred embodiment has no
metal shield and no external sheath.
Preferably, at least two of these layers, and most
30 preferably all of them, has equal thermal expansion
coefficients. Hereby is achieved the crucial advantage
that in case of thermal motion in the winding, one avoids
defects, cracks or the like. '
Figure 4 shows a first embodiment of a rotating
35 asynchronous converter 30 according to the present
invention. The rotating asynchronous converter 30 is used



Insulating |ayer is arranged an outer sem conducting 25 |ayer.

The. above nentioned and other preferable enbodinents of the present

i nvention are specified in the dependent Cl ai ns. In a certain
aspect of the present invention it 30 relates to the use of the invented

asynchr onous er I n specific applications such as ' cified
wé Bidsatz PCRARGIGR

in Cains I n which applications the advantages o
i nvented device are particularly prom nent;. Enbodi nents of the
i nvention will now be described 35 with a reference to the acconpanyi ng

drawi ngs, in whigh:connection ofRE@ HeARRERs with equal or different
PCT/ SE97/ 00890 rief descrizot i on

. . .B
of the Drawi ngsErequencies.cThe convertsr. 30 cOMRAIFSS %ifdgPansbiten
asynchroni zed nesimewxedseéd &ofirst A metworkofnetf gicedosed) wyth eam

according to thgidfg@_t&e%ehég Al tand5a second Htdtcs 34SPONSedaFLigMLiC

di agram of an induction- type freguenc nverter as a variable
frequency sour cgecond é\?c&?ﬁl"ﬂﬁklt &‘qthéﬂ?tcgf’éeg? YHeh 4t (second frequengyyre 3
shows the partsfi.ndnudbd dis¢lsecuembadiment i fStadossaddar3k el e; 10

Figure 4 shows g fid $in-2ebedbtBrd #f, 34" CbAbLDSing tHRUNGALADRYS &Rverter
according to the gresent nven 5 shows a secon

| on; . Fj gur.e
embodi nent of t WREFALE3T wmé’a%%/n‘iﬁxl'}p&ﬁgﬁg Ebni/%ﬁterm’fcfarrﬁ?ﬂb'to t he
present inventioarrying conducfogurand esichwwinding stompriséisment of a

generator 315 jpsulation system, which comprises on the one hand at
least two semiconducting layers, wherein each layer
constitutes substantially an egquipotential surface, and on
the other hand between them is arranged a solid
insulation. The windings can also be formed of a cable of

15 the type disclosed in figure 3. The converter 30 also
comprises a rotor means 36 which rotates in dependence of
the first and second frequencies f;, f,. In the disclosed
embodiment the rotor means 36 comprises two electrically
and mechanically connected three phase rotors 36,, 36,

20 which are concentrically arranged in respect cof said
stators 32, 34. The converter 30 also comprises an
auxiliary device 38 connected . to said rotors 396;, 36: for
starting up of the rotors 36;, 36; to a suitable rotation
speed before connection of said converter 30 to said AC

25 networks. Each rotor 36;, 36, comprises a low voltage
winding (not disclosed). When the first stator 32 is
connected to a three phase AC network with the freguency
f, and the second stator 34 is connected to a three phase
AC network with the frequency £f;, the rotors 36;, 36, will

30 rotate with the frequency (fi-f;)/2 and the stator current
has the frequency (fi+f2)/2. The efficiency with such a
converter will be very high (~99%) for small frequency
differences due to the fact that all power is transmitted

as in a transformer. Assuming £,<f;, a proportion f;-f, of

35 , £,
the power is transmitted mechanically and the remainder f,
£



15 device according to the present invention ; and Figure 7 shows

a second enbodi nent of the generator devi ce according to the present

i nventi on. Det ai | ed description of Enbodi ments A preferred
enbodi nent of the inproved cable is 20 shown in Figure 3. The cable 20 is
descri bed i {a; I gure as conprising a current-carrying conduct or 22
whi ch 8@%% Les transposed both non-insul ated and i ns§FASEY008%0
strands. El ectronechanically transposed,gsextruded there is an i nner
sem conducti ng casing 24 which, in turn, is 25 surrounded by an extruded
I nsul ation | ayer_26. This.layer .S surrounded by an external
seniconductidégﬂﬂy%ﬁ“?§F TRetrans eg §¥e8r%%s€%im%%ﬁﬁﬂ§1PH'the pref erred

enbodi nent haddegtmnicalnppuer shs ednd yasgnsomestt e ned irgladat lthe

Preferably, aodfadn.two of these layers, and nost 30 preferably all of
them has equal thermal ex si.on . oefficients. Hereby is, achieved the’
cruci al advant age %nHQfﬂgfgﬁﬂ HREE 4F ﬁﬁﬁ? Teéaﬂiﬁﬁ?°Pﬁ EMROHRRIAthg, one
avoi ds 5 dedfecihe rotatksgoasynirhiudnous converter 40 gqucerdisdovs thef i rst

embodi ment ofp@g&{tatimgn%oﬁ.sym&rmeesnﬁogyﬁéﬂor%%sa%%g' 09 tQ the
pr esent invention. Th?Orotatln ;asynchyonous conver.t er I's used

WD 97/ 45912 is also used r connection’ o networks ﬁé?FSEQV?bGHQO
7 for cobvikadent Steggemeigmr Khencohvergted 4t apimpiréseata first

frequenci es. dhrdx0nveebRhedfed WWE Fe8s8 At ISdcwdrd Qhos2discl ected to
a first AG neiyarke (ot deschosed) & tng o secdhlaLebEOUpNeY Tlerr], and a

connected to a second AC network (not disclosed) with a
second frequency f:;. In the disclosed embodiment the
stators 42, 44 are three phase stators 42, 44 comprising
three windings each, wherein each winding can be of the

15 type described in connection to figure 4. The converter 40
also comprises a rotor means 46 which rotates in
dependence of the first and second frequencies f,, f,. In
the disclosed embodiment the rotor means 46 comprises only
one rotor 46 concentrically arranged in respect of said

20 stators 42, 44. Said rotor 46 also comprises a first loop
of wire 48 and a second loop of wire 50, wherein said
loops of wire 48, 50 are connected to each other and are
arranged opposite each other on said rotor 46. The loops
of wire 48, 50 are also separated by two sectors 52,, 52,,

25 wherein each sector 52,, 52; has an angular width of «.
The converter 40 also comprises an auxiliary device (not
disclosed) connected to said rotor 46 for starting up of
the rotor 46 to a suitable rotational speed before
connection of said converter 40 to said AC networks. To

30 compensate for the frequency difference Af, the rotor 46

only needs to rotate with the frequency fi . n-a . Af ,
n 4

wherein Af = If;—fz|. For a=n/4 this means £z = 3Af, i.e.
16

35 a very low rotational frequency. The main advantages with
this embodiment are the low rotational frequency and the
use of only one rotor.



5 second AC network (not disclosed) with a second frequency flerr]. In
t he di scl osed enbodi nent the stators 32, 34 are t hree phase stators 32,
34 conprising three w ndi ngs each, wherein each wi ndi ng conprises at

| east one current- carrying conductor, and each wi ndi ng corrpri ses an 10

I nsul ati on % B? V\:hl ch conprises on the one hand at (wg

sem conduct i é Hijgers wherei n each | ayer constitutes su stantrally an
equi potential surface, and on t he ot hem hand between themis arranged a
solid i nsul ati on. The wi ndings can also be formed of a cable of 15 the

type disclosed in fi BHrﬁq?hreT%etﬁQm!eié e&lé’&c%'eﬁo_ a szé’mHnib'iﬁiménEOt or
nmeans 36 which rotates I n dependenc rst_and s

frequencies f[&frP, gFT%ﬁ?ﬁ°rlq?vﬁﬁ§ gpsﬁfﬁg YFrlablgnﬁBH??&ﬁﬂ(iIﬁ?eFStor neans
36 conprises twecekdibgitmltthe present bevénticel Mhecganedtsrr devéeephase

rotors 36[err] ’603@§mp295e§'\’m @h%@ GQ“&&%ééé‘é& ley Qhrﬂ@%&dd}kr qaBect  of

sai d stators verter al so COE¥I auxi | i ary

devi ce 38 conn&dsedopgdlarif Gt nggﬁT%¥riz 388 Br FHT3%0r yllnd§ﬁ§?{|ng up of
the rotors 36[ enotpr 86[ernrjedt@dateunt tbteinetéd,i ehich rofmpes witbre

SoLerr]. 365 comrlencychy.ohe hifesatdt Hevize 80 %%*%“*“}5356‘%235’ “Wen the
first stator 3?°F§r mea%%ﬁ%é@%@&% g°ﬁaFﬁ?éE‘6#§%8 RBCRT Wvath t he
frequency firegupnaies the feecBmel statiayr 634and samefitvst to a t hree phase
AC network 1yl t feytﬂad&&egyeﬂ%rf %4 saehr@m&.&@[ Q! heas?»@[@rré hei¥di hg 30
rotate mnth the frequen L er /2 and .t he st current has
the frequency (‘P& ]‘-Sr?fésf%c]))/fa ”?hg 1 i ewl\fnefhagﬁ)tc 5t °"® converter
will be very huog:lrr(eagw@rzfs@rn%mhﬂUf:thu@w each ¢iipfithecemprigest ant he

fact that all F?&%%rlat%ﬁ rmﬂtﬁﬂlch c@rﬁpi’ﬂ;eas lohaRBE ObA@marks S4M NY
flerr]<f[err], progortlon f

flerr] 1tshe e TWS%H r k&n%rsitﬁ%ﬁﬁ c’al"&\?rgﬁia tAE" ¥ nder f [err]

constltutes substantially an equipotential surface, and on
the other hand between them is arranged a solid
insulation. Each winding can in another embodiment also
comprise a cable of the type disclosed in figure 3. The
rotor means 68 comprises two electrically and mechanically
20 connected rotors 68;, 682, which rotors 6B,, 68, are hollow
and arranged concentrically around said stator 62 and said
cylindrical rotor 64. The stator 62 in the disclosed
embodiment has a cylindrical shape. The rotors 68,;, 68;
each comprises a low voltage winding (not disclosed) and
25 they are rotating with the frequency (f,-£;)/2 when said
generator device is in operation. The frequency of the
rotor current will be (fi+f2)/2 when the generator device
60 is in operation. This generator device 60 is now
disconnected from the power frequency and can be operated
30 with the frequency as an optimizeable parameter. This
generator device 60 will also give a better efficiency and
power matching than a conventional generator.
In figure 7 there is disclosed a second embodiment
of the generator device 70 according to the present
35 invention. The generator device 70 comprises a stator 72
connected to an AC network (not disclosed) with a
frequency f; and a first cylindrical rotor 74 connected to
a turbine 76, which rotates with a frequency f;. The
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the power is transmtted by transfornmer action. Mechani cal power is
only consuned to maintain the rotation. In figure 5 there is
di scl osed a second enbodinent 5 of the rotating asynchronous converter 40
according to the present invention. The rotating asynchronous converter
40 i s WPIF4Hed for connection of AC networks with ecREN/SESf/008%0
different frequencies. The converter 40 cor¥rises a first stator 42
connected to a first AC network (not disclosed) 10 with a first frequency
flerr], and a second stator 44 connected to a second AC network (not
disclosed) with a second frequency f2. In the disclosed enbodi nent the
stators 42, 4gepneratdw clevilfgsélsebsorepmprises gonprdsimrpns 78t khéehwi ndi ngs

teacp_, Wherii n%easbeyvi 'ﬂdid&i)eﬁ:&@nb@ @fi e fkéqpbueeneﬁieagrifb.edrﬂ@ Zgncﬁfit ihon
o figure 4. e, conyerte . SQ..GONpLises_a ro means ic
rotates in steﬁ'é%’énnyaé;nacné; SFQthnf‘%‘sﬁylé%?%%Sé nﬁo'f?réqﬁerﬁﬁc flerr],
flerr]. In couheighsdtodedstnddrlivandinghd nodt disakesra)4s Thenpri ses only |
one rotor 46 GoREeRd rddraldey ol ERE0EFbds) WHATRe W r&f mél thrdld St @hETS 42, 44.
Said rotor 46 _al so. col rises a ﬁéééi:lqu . rgf mn#e 48 and a second | oop
of wire 50, WASPEFIPEAY *P CPBBRSEER™ Wior £2887C5h At e KARPECPEARE o' Bach

ot her and ar ecomprisesirydd r6ppsstee HacAndt Acteennd giogoro?8s, 4dickhe | oops
of wire 48, 5@oc@besalg sepairat edebyrivw)l BEGMN me2RhREIEI11P22, 25 wherein

- | i f a . Th
each sector SbghLised i N32yaBA0AUAe WillY, 0brds 7a, sINROFPOYEILPT O

al so conprises an auxiliar s Ji SCl'0se _
rotor 46 1®r 3raphger) qgncentricalhe arumd seidofhrsyitwldinstrigadti onal speed
before coppest i PN fid Falid secwrd ttod0 789 iSacdl MArapPeEaDrdm To 30

conpensate for the fre dj ~ the_rotor 46 only needs to
rotate with t%g&:{:g.é%%eecgéﬁy"?“e[ é%%félenf‘ze '%fh_ Elg5£ ané‘ second IO\'.O¥S
4 wher ei n7Ber 18 ef [#81q fqoaprr] PepRY 118 eardr campEiFes 42 thiws neans f[err]
= 3[err]f, i.eoltage winding and said rotors 78,, 78, are rotating with 16 35

a very 10461 OLgL! Phcludd 3420y, /INendRi b A (ANEREES: Wit ce 70! S
enbodi nrent are the w rotational fre uenc& nd the
in operation. The stator 72 is hollow and arranged around
said second rotor 78;. This generator device 70 works in
the same way and has the same advantages as the generator
device 60 disclosed in figure 6.

20 The disclosed embodiments only show connection of
three phase networks, but the invention is also applicable
for connection of a three phase network, wherein one
stator has a one/two phase application. The invention can
also be used for connection of a three phase network and a

25 one/two phase network, wherein one stator having a three
phase application is connected via a Scott-connection or
another symmetrical connection to a one/two phase network.
The invention is also applicable to more than two stators
and rotor parts to connect more than two AC networks. The

30 only condition is that only two not synchronous networks
are connected.

The invention is not limited to the embodiments
described in the foregoing. It will be obvious that many
different modifications are possible within the scope of

35 the following claims.



use of only one rotor. - WO 97/ 45912
PCT/ SE97/ 00890 “uulujl ul 9 In figure 6
there is disclosed a f|r ““ ll“L of a generator device 60 with

vari abl e rotational speed” ¢ accordlng to-the present invention. The

gener at or @%iﬁﬁ 12 060 conprises a stator 62 connected tOpagsienfRbWor k
(not 5 disclose with a frequency f2 and a first cylindrical rotor 64
connected to a turbine 66, which rotates mn%h a frequency f[err]. The
generator device 60 conprises also a rotor nmeans 68 which rotates in
dependence of the frequencies f[err], f[err]. The stator 62 and said
first 10 cylindrical rotor 64 each conprises at |east one w nding (not
di scl osed). Egﬁgg ,Ndi Ng conprises at | east one current-carrying
conduct or, Wi ndi ng conprises an i nsul ati on system which
conprises on the one hand at | east two sem conducting |ayers, wherein
each layer 15jconstjt H&Qﬁ:l&IJ;bSE?ﬂEhﬁéﬂté’us'irhcﬁﬁlélrﬁekeB&t atorfridchass, oﬁnd on

t he ot her han ange i nsul ati Each
Wi nding. can- | ACOREERERE T Rafpd SPECds e requiReled \iBreR8®) e
di scl osed PBn fthgucengerygre comprigesranehit co-aseapePBRECtath tol actrical ly

anfl mei:hanl E:alfli]&sEOAcﬁﬂ@emxed wi@hOhS £ 584 € fdequedker f],, aw:al: ﬁhsééﬁrﬂ:fjs g

6B[ err 68[ err re n Lsa arqund sai
stator 62 and atgr C°RAé$M%hFPc§Igeg§ q%ﬁq“#%%%% i iy ghe di scl osed
enbodi nent hasfrg%?PFHsz'c&F‘aﬁ‘ab%nzﬁk ﬁ‘bttb% BB?e‘FQT]VErGSFeM?O each

conprises a | @smpelisagea Wdrbmaeanst wﬁi@clmct)esaﬁld dépéitidncRr 81 gihat i ng
wth the hoedyqney Ghhietidedd GrbbleActlens Sty ana YRNEREE e dRUsEe 1 11
operation. The frequency or 1
one o sa1d stators each comprises at least one winding,
wherein each winding comprises at least one current-
carrying conductor, and each winding comprises an
insulation system, which comprises on the one hand at
15 least two semiconducting layers, wherein each layer
- constitutes substantially an equipotential surface, and on
the other hand between them is arranged a solid
insulation.
_ 2. The rotating asynchronous converter according to
20 Claim 1, characterized in that at least one of said
semiconducting layers has in the main eqgual thermal
expansion coefficient as said solid insulation.
3. The rotating asynchronous converter according to
Claim 2, characterized in that the potential of the inner
25 one of said layers is substantially equal to the potential
of the conductor.
4. The rotating asynchronous converter according to
Claim 2 or 3, characterized in that an outer one of said
layers is arranged to constitute substantially an
30 equipotential surface surrounding said conductor.
S. The rotating asynchronous converter according to
claim 4, characterized in that said outer layer is
connected to a specific potential.
6. The rotating asynchronous converter according to-
35 Claim 5, characterized in that said specific potential is
ground potential. .
7. The rotating asynchronous converter according to any
one of the Claims 1, 2, 3, 4, 5, or 6, characterized in



rotor current will b +f 2) /2 when the generator device 60 is in
operation. This geneﬁ w“ IEMHH lls now di sconnected fromthe power
frequency and can be e S the frequency as an optim zeabl e

parameter. This

generator device 60 will also give a better efficiency

and  power matching than a conventional generator. In figure 7
there is NECMIYEd a second enbodi ment , of t he gener aPEFSEERPR 70
according to the present 35 invention. Tﬁe generator device 70 conprises a
stator 72 connected to an AC network (not disclosed) with a

frequency f2 and a first cylindrical rotor 74 connected to a turbine
IZ‘%I'/ g’gbg?oggég‘é % ertagtatv];é SHEGY f]. SEEL'ha-I_vhee substazjﬁialy)\pe%ya ﬁg?‘gt or
device 70 aFBermohmiraasianrenshf igdanssy8 which rotates in dependence
of the frequenci emef [cthting [Aiynlchrdhbus comictter d2cardimAitd bhyst

cyllndrlcalorotgg

di scl osed). The

74 e

s BRERgeing, TRk Raftyn Sl R lRE RO,

ca Wer e ioned in the

ypes

descri pt$ oncRArUMEAIEYHATt PHIUARCE GOMTFHESeDtDMUMPARSO78strandsenpri ses a
first rotorod8jesf irdtdeq S£CEHIA IsRrahdd Seindindh-isol A0S oS €rr] q,

78[err]q arga§+

first rotor

&

err

j

ééxﬂly and nmechanically connected to each other. The

i's holl ow and 10 arranged concentrically around said

first cylin8ricalThe rofatdppg AFYRFICSRPHS SEXVIRF Hedt 8FCTBEEIT L2 RBY
cylindrical oR@tof theSpreosdies diaimde Ghatadterdzelhénf thst <t second

t A f.saj . (8. ' |
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connected to adjacent layer or solid insulation along

substantially the whole connecting surface.

10.

A rotating asynchronous converter for connection of

AC networks with equal or different frequencies, wherein

15 the converter comprises a first stator connected to a

first AC network with a first frequency f;, and a second

stator connected to a second AC network with a second

frequency f,, characterized in that the converter also

comprises a rotor means which rotates in dependence of

20 said first and second frequencies f,, f;, and in that said

. stators each comprises at least one winding, wherein each

winding comprises a cable comprising at least one current-

carrying conductor,

25 -

each conductor comprises a number of strands

around said conductor is arranged an inner

semiconducting lavyer,

around said inner semiconducting layer is arranged

an insulating layer of solid insulation, and

around said insulating layer is arranged an outer

30 semiconducting layer.

11.

Claim 10,

The rotating asynchronous converter according to

characterized in that said cable also comprises

a metal shield and a sheath.

12.

35 Claim 11,

The rotating asynchronous converter according to

characterized in that the cable has a diameter

comprised in the approximate interval 20-250 mm and a

conductor area comprised in the approximate interval 80-

3000 mm*.



15 the frequency (f err err /2 when said generator device 70 is I n
operation. The stat nd arranged around sai d second

rotor 782. This gen morks in the sane way and has the
sane advant ages as the generator device 60 disclosed in figure 6. 20
The di scl osgg o§4qkpsli ments only show connection of t hr S t wor ks,
but the inventioni1s also applicable f connection of a ree phase
net wor k, wherein one stator has a one/two phase application. The

I nventi on can al so be used for connection of a three phase network and
a 25 one/two phase network, wherein one stator having a three phase
appl i cati on i g3 congggt g 9&& 3 hof aSGRLA F SUUNL IR OLy acedRANGCEo SyfyTeL 1 Cal
connection to a one ase ne i H Invention Is’a pplicabl e

to more than W & &tléiﬁs -1Zanghppreterizads ’-t“otééﬁn%%td FOT Hﬁ‘?ﬂi’rwo AC
net wor ks. Thecdfiparley co@de]tecmmr:mma.ind)mley:htavriﬂcamyScycmiercmeaus net wor ks

are connect ed, tors’ ”hICh1}¥%|°BKEPﬁ£g %Erabﬁb%eﬂntfeéﬂgg et odi nent s

described in t f oregol ng ous many ferent
drfrcatﬁbnss%&43ﬁ55§§F5le within the scope of 35 the follow ng clains.
WO 97/ 45912 14. The rotating asynchronous converter REdo3HIRH00890

11 CLA‘H\ﬁm 13, cﬁaracﬁ%r&QEat iﬁ'gtr?a&y%%*lhoEBH%P@éP’ %rlts%r for

connecti on of o . .
comprises an auxiliary device connected to said rotors for

starting up of the rotors to a suitable rotation speed

10 before connection of said converter.
15. The rotating asynchronous converter according to
Claim 14, characterized in that said rotors each comprises
a low voltage winding, and in that said rotors are
rotating with the frequency (f,~f;)/2 and the stator

15 current has the frequency (f,+£;)/2 when said converter is
in operation.
16. The rotating asynchronous converter accordihg to any
one of Claims 1-11, characterized in that said rotor means
comprises only one rotor concentrically arranged in

20 respect of said stators.
17.. The rotating asynchronous converter according to
Claim 16, characterized in that said rotor comprises a
first loop of wire and a second loop of wire, wherein said
loops of wire are connected to each other and are arranged

25 opposite each other on said rotor and separated by two
sectors, wherein each sector has an angular width of o.
18. The rotating asynchronous converter according to
Claim 17, characterized in that said converter also
comprises an auxiliary device connected to said rotor for

30 starting up of the rotor to a suitable rotational speed
before connection of said converter, and in that said
rotor is rotating with the frequency fz.n-a . Af ,

n 4

wherein Af = |f;-f,|.

35 19. A rotating asynchronous converter for connection of
AC networks with equal or different frequencies, wherein
the converter comprises a first stator connected to a
first AC network with a first frequency f,, and a second



AC networks with e uaI or different frequencr es, wherein 5 the converter
conmprises a first mll l j jlmml first AC network with a first
frequency flerr], tator connected to a second AC network
with a second frequency [err] characterized in that the converter

al so O PhdseRS a rotor neans which rotates in depende,ery; Mﬁe 10
first and second frequencies flerr], f[errd, and in that F

of said stators each conprises at | east one wi ndi ng, wherein each

wi ndi ng conprises at | east one current- carrying conductor, and each

w ndi ng conprises an i nsul ati on system which conprises on the one hand

at 15 | eastscta%rsem,gwttiong Laysens. Ad/\'ﬁx%rtﬁbﬁkeﬁpih |aa)é%E:ond constitutes
substantial ly an equi ote tlal surfaudlc&Fr %Rgt '%] he oth hand bet ween

themis arrad§@f<R“¢ot3 “"‘Fh%ﬁ’r’eﬁ . € Confﬁét?’ét% %hg
asynchronou§®®meﬁ§e@ mwmengﬁwm tites1in cdepencieace zefl the t hat at

| east one offigakdand séedncpqr}réqe&hageé 345’1(?r§;,h%$1d| Ant h@amarldequal t her mal
expansi OE coefficient as said solid he rotating .
(o}

S
asynchr orfous® @SR Er EBFD LTWFASHY € lea Lk(]°é.‘|emwéndb'h%!r éf’@teeFEQe%la‘fm that the
pot enti al ofwinddngnpenpRsesorad dfashiahd aparent scauhsitrgncpratibytegual to the

pOtentia| andf16BecEMMEUGIG an 1nsﬁhat1oﬁTQ§sEQ&aldﬂﬂihagﬁnﬁgéﬁggBj
converter

accor.din an out er
o ea ot CGuEeotntha) and & PeEiial nues Eons  RETILE 5 Hal s
equi pot ent i a‘levﬁlr fiaceatq rraf@tdnagasyicehranedigc conpverter Bxceedhra rift at i ng
asynchr ggousywonverter according to claim4, characterized in that said
outer |ayer J connected to sp potential... 6. The
rotating asydr?z'hr oftoB&" %roahct\f rfigr'lﬁﬁc”b’&&l Vg‘fﬁaggg reyahiienal rs§ct eri zed in
that said spdeirkiio pbeeyriiealatios devieg qrampraseendi sfator cofinectedrhe
rotating aswrhRhoReUse CRMIERLiRK acepé@uém:yt ¢,2nY firstoBg1PladikeC aims 1,
2, 3, 4, 5, or 6, charatctderlze

rotor’ connec turblne, which rotates with a

15 1frequency f,, charxacterized in that said generator device

one

also comprises a rotor means which rotates in dependence
of the frequencies f,, f,, and in that said stator and
said first cylindrical rotor each comprises at least one
winding, wherein each winding comprises at least one

20 current-carrying conductor, and each winding comprises an
insulation system, which comprises on the one hand at
least two semiconducting layers, wherein each layer
constitutes substantially an equipotential surface, and on
tﬁe other hand between them is arranged a solid

25 insulation.

21, The generator device according to Claim 20,
characterized in that at least one of said semiconducting
layers has in the main egual thermal expansion coefficient
as said solid insulation.

30 22. The generator device according to Claim 21,
characterized in that the potential of the inner one of
said layers is substantially equal to the potential of the
conductor.

23. The generator device according to Claim 21 or 22,

35 characterized in that an outer one of said layers is

arranged to constitute substantially an equipotential

surface surrounding said conductor.
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12 s t hat at Iiﬂl\jﬁ“‘““‘\l“““ ayers have substantially equal

t hermal expansion c ¢ 8. s *8. The rotating asynchronous
converter according to any . one of the preceding Cains, characterized
in that saivwossmgrent -carrying conductor conprises a nuniefs@bodbs ands,
only a mnority of said strands being non-isol ated from each ot her.

9. The rotating asynchronous converter according to any one of the
preceding Cains, characterized in that each of 10 said tw |ayers and
said solid insulation is fixed connected to adjacent |layer or solid

i nsul ation al eng Thé@b&émtdﬁlc!ceyoitbeam&r@mmla@ zmrfacek . ;ﬁO. A
rotating asyn convert NoXe) [ : rks wt
equal o? di 1¥f %?éﬁ%gﬁéé%gngfegatm%ﬁgi ﬁ{}ﬁ% %}'eeq{:olr?vé:fjﬁg?gg%grr\%ﬂ &es a first
stator connecfBECibig Potentigks AC network with a first frequency f , and a

second stabor cmoi¥gehedater aieﬁeeéndcé\ﬁdliﬁig/\l&rd(c}hfaih 24 second
frequency {2, terized i t.h erter $Q, .. conprjses a

rot or rreani V\ﬁlﬁgﬁé@% lﬁlzg'? ?rr’l Q’e‘%o%% éécgp%?{%(f PSR A st S o r@‘é’cond
frequenci es fPeFePtiZ-err], and in that said stators each conprises at

| east one wi ndéng, Teigehar£emh devicel ACSENH GO 38 ané adt atlféQﬂBri sing at
| east one curkgn | n o) - ch.c uct or
conprises a ngﬁbée? ) srtgrgg%is%&% st %tl‘ oluenadStsg’lvfg ggng'ﬁlc_ o.rayie§sar ranged
an inner BRFP cORArePtagli vyrgual thermal exRansd osargef firients.

sen condut®i n@7l ayethei geaeramngedevice ascdorsiilngf itegahayssie S TQlaiifls

nsulation, 396-2¢. characRiOHAdh 33 JpbPSULA NG IRNEL, LS, alf anged an outer

30 sem conducting layer.  11. ro async OL% converter
accordi ng to SONAYFLrCOPPritRg fcPEPPSET SRufRdssaPal ¥ ablingrdéYconpri ses

of said strands being non-isolated from each other.
28. The generator device according to any one of claims
15 20-27, characterized in that each of said two layers and
said solid insulation is fixed connected to adjacent layer
or solid insulation along substantially the whole
connecting surface.
29. A generator device with variable rotational speed,
20 wherein the generator device comprises a stator connected
to an AC network with a frequency f2, a first cylindrical
rotor connected to a turbine, which rotates with a
frequency f,, characterized in that said generator device
also comprises a rotor means which rotates in dependence
25 of the frequencies £, f;, and in that said stator and
said first cylindrical rotor each comprises at least one
winding, wherein each winding comprises a cable comprising
at least one current-carrying conductor,
- each conductor comprises a number of strands,
30 - around said conductor is arranged an inner
semiconducting layer,
- around said inner semiconducting layer is arranged
an insulating layer of solid insulation, and
- around said insulating layer is arranged an outer
35 semiconducting layer.
30. The generator device according to Claim 29,
characterized in that said cable also comprises a metal
shield and a sheath.



a metal shield and a shea ~_The rotating asynchronous converter
according to 35 d ai ” lﬂ Eﬂﬂt&ﬂﬂed in that the cable has a dianeter
conprised in the appr 20-250 nm and a conductor area

conprised in the approxi mate interval 80- 3000 mmf err] WO
97/ 45912 wo 9745012 PCT/ SE9

13 13. The rotating asynchrono% converter acchggg%%m any

one of Clainms 1-12, characterized in that "said rotor neans conpri ses
two electrically and mechani cal | y connect ed rotors, which are
concentrically arranged in respect of 5 said stators. 14. The

roLating asygehr ofQuSCREDNELL SleAeOLdintal By ro Lahmds, characterized in.

that said converter an au |ar eVite connected to
sai d rot or schafacterigegdy ?-Pn@h'%ﬁp tdfe tcﬁélﬁob@i! sa td)laa\esfrt?lrt aprRc¥sscat i on speed
10 before gantieetdpproRlimsté di i@l @0-250 midSand allkend8EEBSH NGea

asynchronougoﬁgﬂ%§£;qr @ﬁgogﬁggg&#ﬁ%te lpgégvgq:%% %B%racierlzed I n that

said rotors e W ndi'ng, and in that said .
rotors afe 32- ro’fm IRGeHR EPF tq?é”fcreeqeéﬁés}quq [ anyf peergf /Gladmg t he stator

15 current 20431t htharaeteepeda (il avak+Ehea L}ai& Wl sS abip £05Bser t Sr is
in oper atio t ronou conv rter accordi ng to
any onepg ﬂ.e(_"lt@1CTlI? aﬁcﬁal.‘?etaécggl’llggégg co?r}leq: egalra ?5?or nmeans
conpri ses oH ?r%ﬁﬂa%QGFOFOEQﬁ%e%Rﬁlﬁﬂﬂlpy and axgeanded zoncerbpaallyf sai d

stators. around said stator and said cylindrical rotor.

10 33. The generator device according to Claim 32,
characterized in that said rotors of said rotor means each
comprises a low voltage winding, and in that said rotor is
rotating with the frequency (f,-f,;)/2 when said generator
device is in operation.

15  34. The generator device according to Claim 33,
characterized in that said stator has a cylindrical shape.
35. The generator device according to any one of Claims
20-31, characterized in that said rotor means comprises a
first rotor and a second rotor, which rotors are

20 electrically and mechanically connected, wherein said
first rotor is hollow and arranged concentrically around
said first cylindrical rotor, and said second rotor is
cylindrical.

36. The generator device according to Claim 35,

25 characterized in that said first and second rotors of said
rotor means each comprises a low voltage winding, and in
that said first and second rotors are rotating with the
frequency (f;-f;)/2 when said generator device is in
operation. '

30 37. The generator device according to Claim 36,
characterized in that said stator is hollow and arranged
around said second rotor.

38. The use of a rotating asynchronous converter in
accordance with any one of Claims 1-19 for connection of

35 not synchronous three phase networks with equal rating
frequencies.



17. The rotati n?"ﬂlwﬂmmmn verter according to Cl ai m 16,
characterized in /8 ””"Brrprises a first loop of wire and a
second | oop of wire, Wheteih said | oops of wire are connected to each
ot her and are arranged 25 opposite each other on said rotor and separated
by two wooh/ogz Wherein each sector has an angul ar w OT/SED7/@08%0 18.

The rotating asynchronous converter accordildg to Claiml7,

characterized in that said converter also conprises an auxiliary device

connected to said rotor for 30 starting up of the rotor to a suitable
rotational speed bef ore connection of said converter, and in that said
rotor is rotatdidng W usee offr equetating esyhcheendus copgerter in

[err] 4 aceBeashde Alith hAYTbhé & lcafaligkr 1-19 3for WnnecfisPid i ng
asynehr onous églnverter for conpec net works with equal or

tjan af AC,_ net
different fredd&REi BRASSUNGYPH Wl‘ﬁhéﬁcfgﬁ\ligpfeﬁ BIY'S&s a first stator
connected to #0. The siseACfnat vortina lrsanthrenods appagsyef [ r], and a
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characteri zed 4ln t hBite tuse efneerveatigiss@synchrompts seaverterokn neans whi ch

rotates in depeededsicofuilthCany ohéref caRdmsecons fdrequaneios pdwdy ],

flerr], and in thg;’ sg{d 5 stators each conprises at |east one w nding,

. compénsation. . .
wherei n each W ndr'ng ‘conpri ses at | east one current-carrying conductor,
and al so conprising an insulation system which in respect of its

thermal and electrical properties permts a voltage



| evel in said rotating asynchronous converter exceeding 36 10 kV. 20.

A gener.ator device with variabl e :rat-ati onal . speed, wherein the
generator device conprises a stator connected to an AC network with a
frequency f2, a first cylindrical rotor connected to a turbine, which
rotates mnthwagﬁgljrequency flerr], characterized in that %3isdefRER at or
devi ce al so conprises a rotor neans which rotates in dependence of
the frequencies f[err], f[err], and in that said stator and said first
cylindrical rotor each conprises at | Babt? one wi ndi ng, wherein each

w ndi ng conprises at |east one 20 current-carrying conductor, and each

w ndi ng conprises an i nsul ati on system which conprises on the one hand
at | east two sem conducting |ayers, wherein each | ayer constitutes
substantially an equi potential surface, and on . t he ot her hand bet ween
themis arranged a solid 25 insulation. 21. The generator device
according to d aim 20, characterized in that at | east one of said

sem conduct i ng | ayers has in the main equal thernmal expansion
coefficient as said solid insulation. 30 22. The generator device
according to Caim 21, cha terized in that the po i al O;é?ﬂe i nner

one of sai d Iayer ntlaIIy equal to the p nfy
conduct or. he gen ra or device according to 22, 35
characteri zed |n tha er one of said layers is nged to

constitute substantially an equi potenti al surface suf;?undqu/saé
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24. The generator device according to C aim 23, characterized in that
said outer |layer is connected to a specific potential. 25. The
generator device according to daim?24, 5 characterized in that said
specific potential is ground potential . 26. The generat or device
according tQmﬁﬂ%sﬁQe of O ains 20- 25, characterized i np&hgdordbesh €ast
two of said layers have substantially equal thermal expansion
coefficients. 10 27. The generator device according to any one of C ains
20-26, characterized in that said curr@n{i%arrylng conductor conprises
a nunber of strands, only a mnority of said strands being non-isol ated
from each ot her. 28. The generator device according to any one of
claims 15 20-27, characterized in that each of said two | ayers and

said solid insulation is fixed connected to adjacent | ayer or solid

i nsul ati on al ong subst an 1y the whol e connecting surface. 29.
A generat or device ﬁ%&z:%gg} e:ébtatlonal peed, 20 wherein the
generator device co i se gS;Za r connect to an AC network with a
frequency f2, a first ‘ |cal rotor {connected to a turbine, which
rotates with a frequency f] characterized in that said generator

"~ devi ce al so conprﬂﬁes a rot neans wigch rotates |ﬂ4dependence 25 of

t he frequencies f[ergkz f fere] stator %nd said first
cylindrical rotor e Tprlses at

wi ndi ng, Wherein each
wi ndi ng conprlses ? bl e conpr|5|ng t one currewt-carrying
conduct or, ~ench_conducior

Lk §8S anper_or—strands, 30 -
around sai d conductqz I's arranged an |nné+-2l seniconductlng Iayg@

around sai d i nner sepjcongucting |ayer ,i,s arran ed an ipsul ati ng Iayer
of solid insulation,fand_{ _ -__ _ afetdd-saldiinsulating | pyerfis arfanged
an outer 35 semiconductifg layer. generator'aéFFEE'abE'rdTng
to Cl aim 29, chatactefized in that said cablle al so conpfi ses a net al
shield and a sheath,, —
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16 . 31. The generator device according to O aim 30,

characterized in that the cable has a dianmeter conprised in the

approxi mate interval 20-250 mm and a conductor area conprised in the
appr oxi mat ey | 80-3000 mm{err]. 5 32. The gener i

accordi ng ?vgbgﬁeg%%e of C ains 20- 31, characterized i?%%’%;%sﬁg?‘g r ot or
means conpri ses two electrically ng chanically connected rotors,
wherein said rotors are hollow and arra gig concentrically around said
stator and said cylindrical rotor. 10 33. The generator device according
to Caim32, charact eri zed=hv} hat iZ%q rotors of said rotor neans each

conprises a | ow vol tage w ndi A7 QR ThH at said rotor is rotating
wi th the frequency (f[err]-flerr])/2 en said generator device is in
operation. 15 34. The gené vi ce according to C aim 33,
characterized in that said stator has a cylindrical shape. 35. The
generator device according to any one of d ai ﬁzeﬂﬁl, characterized in
that said rotor neans conprises a 68) first ﬁgf aﬁgra'seéﬂgd rotor, which
‘rotors are 20 electrically and nechani cal ¥y congéb{g , Wherjein said

first rotor is hollow and arg ntrically around said first

cylindrical rotor, and said $econd rotof=s Py"ndricaT. 36. The
generator device according t9_C aim35, | rac Qrized in thft said first
and second rotors of sai-@6 rot.or_neans éa | _conpr] vol t age
w nding, and in }ruu{faij1ﬁrst and{secghd rotdrs are rotald ith the
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frequeficy (f[err]-f[err])/2 when said generator device is in ‘E@@q%p
&y

30 87. ; The generator device according to Caim 36, char acterl

't hat sai d stator is hollow and 'arranged around sai d second rotolf@

38. The use of a rotating asynchronous converter in accor “.J W th

any one of C ai n&t 9 for connection of 35 not synchronous thgaMphase
q K3
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(5T) Abstract

The present invention relates to a rotating asynchronous converter and a generator device, The converter comprises a first stator
comnected to a first AC network with a first frequency (£1), and a second stator connected to a second AC network with a second frequency
{f2). The converter also comprises a rotor means which rotates in dependence of the first and second frequencies (fy, f2). The stators each
comprise at least one winding, wherein cach winding comprise at least one current-carrying conductor, and cach winding comprises an
insulation system, which comprises on the one hand at least two semiconducting layers, wherein each layer constitutes substantially an
equipotential surface, and on the other hand between them is arranged a solid insulation.




