1 Arrangenent Related to O fshore Cable System TECHNI CAL FI ELD The
present invention relates in general to an electric power distribution
system b5 and is nore particularly concentrated towards an arrangenent
thereto. The present invention has its application to an offshore cable
system preferably to an arrangenent within a submarine cable system 10
According to the present invention said arrangenent is adapted to offer
dynam ¢ respnance tuning and voltage regul ation, for adaptation to a
nonent ary |Adaﬂ“g?maafh&??tsﬁotpﬁﬁ§hampa System Said cable systemis
usual ly a three-phase electric power transmtting system 15 which
normal |y uses one or nore transfornmer units to transforma first voltage
val ue to a T&SUINICAL JHELDvVOIl t age val ue or vice versa. Said systemis

t hus adapt for electric power transm ssion and is in this application
i I1ustrated R ﬁs%"tdﬂ\ﬁé“r“%‘dspﬁﬁ HL98RIALLO an elgstricrawerrdistriputiompysterpeed

drive 20 naaRnss aiH |Eé+§p RSt e f | C notor or
the like. The Ssystgi’]‘%‘iﬂ‘is}in a e%o on tﬂ%teédqutse o?gghprgg%grggﬁlreg]lrtlgﬁré S on i ne, at
| east partly, in the formof an offshore cable, preferably a subnmarine
cabl e, expesing circuits. fqor conpensating for and/or for reducin
generated r ?&ﬁﬁﬁ%’g Ry @Qﬁaségrg@ﬂﬁh?'ﬂ a8 pifsRaregeahle aysiam, péefgrably to
construct i an fargRivert MMth dsLbm PR ydibs conponents, the

transm ssion criteria for the submarine canle utilized, the chosen | ength
of said cable, any transformer units adapted to said transm ssion cabl e,
sai d consu : nd its.co nents and/or a chosen frequency. 2

havi ng?@neﬁgéomt%c@ﬁﬁéﬁ%?ﬂt@v P&&%%HHQ"Q%WBB@SWF@ oreffesdyRapuc
conponent sresondres ARy WAL YBRaGE YedJalhE 18F adBbtSLSPIP AT ity
conmbi nati on _of these I(?gc{)_rrpo_nentg'@t o@?or mi rrpe%a;{\ce val ues. %‘@5@8&8{5&0 OF
THE | NVENTRUSD fBdiesgtabilisatian angenents of the above-outlined nature are
previously known in the art in a plurality of different enbodi nents of
subsea or submarine adapted arrangenents, related to or including a

tSUbITB.I’ i ne Said tigaol:ﬂe! systam i8drpbby aftired-piidse SBORIc YoM tiansRIAIRG system,
ransnj ssi op,
nlSS wnlch normally uses one or more transformer units to transform a first voltage

value to a second higher voltage value or vice versa.

Said system is thus adapted for electric power transmission and is in this applica-
tion illustrated with a power supplying means in the form of a variable speed drive

20  means and a consumer means in the form of an electric motor or the like.

The system is based on the use of a power transmission line, at least partly, in the
form of an offshore cable, preferably a submarine cable, exposing circuits for com-
pensating for and/or for reducing generated resonance frequencies.

25
Such frequencies depend on the construction of said speed drive means and its
components, the transmission criteria for the submarine cable utilized, the chosen
length of said cable, any transformer units adapted to said transmission cable,
said consumer means and its components and/or a chosen frequency.

30
Said prior art circuit is adapted to include one or more components related to the

term “primary parameters”, in the following exemplified as resistance values



A previously known arrangenent, related to an offshore, cables and
transfornmer units including, system wherein said system being adapted for
el ectric power transm ssion over three phases, is here illustrated with a
power supplying neans, and a power receiving neans illustrated here in the
formof an electric notor, that 15 over a power transm ssion |ine, at

| east partly, in the formof an offshore cable, conprises circuits and
conmponent s, for conpensati@gnfor and/ or reduci ng generated resonance

frequenci eE?‘_’"f*ﬁi@er%rs'Bﬂ% PP%%{U%n%%P%BB%ga@ﬁSﬂ‘ﬁ@'”@éﬂ'leeordﬁéfﬁ t he
ength of eginioRghlsCind?aite Vol RAVIRS oHBich tndtSSritftpRhRAR ofrBlifliaf] t O

said transmssion |l'ine, sald con- sumer neans an choSen Trequency,
sai d ci r cupt these mgmgraenésiia formnimipedancaealoesnor e primary paraneters, such
as resistance, capacitance and/or inductance val ue rel ated conponents and
hayi ng fi xed or adjustable values. 25t is also known, in an application

si gni ficat BACKGROUND'GEFIHE INVERTION. t hat the maxi num di stance of a
power transm ssion line within a systemincluding a variable speed drive

for drivi nilethodst and airangéemientscofidhie abbeewivtimedawiure arg previbaglg kaoapsin
current limtations, angd/ or bl e resonance frequencies. 3 especially the
case if th@es@if”eﬂpwﬁggég d ?'&E?'BB?@W%&S PE&? ortstybmara . Rted le'so
cal | ed "nogmgeidiits, rermed w6t ﬁ:Eft.@lﬁda%Dbﬁrﬂ‘Pin&b%b%@ysterp, gﬁéﬁ{e&"f&] lofty S©
cause a capacitive charging current” higher than that of the current

Scarryi ng @agemslectic power trapemistivns used. Cabl e resonance effects will
also Ijmt the maxi num di stance as too long a distance will give cable
resonance within a transm ssion frequency range creating a series or

paral | el |Apeevbasly kbbaekirfghgephertheifedes ahl GHRRBHS Taplksdind énsformer
transm ssion 10l i ne resonance frequencies. As the base operation frequency

vari es wi t Wit inplidings §¥sters whespinsaidaysteyy being mdaptedsfor elestricpowireds of
Hz it has ] nnj_Cs . ry. | east from 0.2 Hz and
Up to the l?%rﬁ%g&%@ﬂ%ﬁﬁre%%%a@%,@ﬂe?@ iR Yot Witfh potat supbfiigngans.
and a power receiving means illusfrated here in the form of an electric motor, that
15 over a power transmission line, at least partly, in the form of an offshore cable,
comprises circuits and components for compensating for and/or reducing gene-

rated resonance frequencies.

This resonance frequency depends on the cabie used, the length of said cable,

20 any transformer units used adapted and related to said transmission line, said con-
sumer means and/or a chosen frequency, said circuit being adapted to enclose
one or more primary parameters, such as resistance, capacitance and/or inductan-

ce value related components and having fixed or adjustable values.

25 Itis also known, in an application significative to the present invention, that the
maximum distance of a power transmission fine within a system including a
variable speed drive for driving a motor, is limited by otherwise occurring voltage

drops, current limitations and/or cable resonance frequencies.

30 It has been recognized that if a chosen distance or length of the cable is too great

or too long, said voltage drop will cause stability problems and challenges. This is



It has been found that if one or nore of the harnonics is to coincide with
one of the power systemrel ated resonance frequencies this will result in
a generated over-current or an over-voltage, such high values for the
current or voltage may danage the rel evant transm ssion system It has
been proposed to handl e these over-current and/or over-voltage situations
by i ntroducing conponents that have a filtering effect on said harnonics.
Taking into consjderation the characteristic features related to the
present i ngS%@hﬂﬁﬁﬁaéﬁﬁ}éf‘ﬁ&ﬁ eEhgxRRSasY Characteslirsselvaphio e lpse
dynam c coggd bgﬁéoamogei&@q.ﬂc g '?dc'!ﬁinie o gaTely in said circuit (shown in
Figure 2), the principles pﬁnﬁe toh?ﬁgs are§%$§gady partly known per se.
Exanpl es of this technol ogy are shown and described in the follow ng US
patent 30 publi.cations; US-6 933822-A; US-7 193 495-A US-6_956 291-A;

US- 7 026 obESA Blsoa3isg FFRPHKIMGCharging %@ni,ﬁlqhgr hagsthagskihg crgnts: 7
259 54% A carfyirdeapabilitfesdfafe Cabfd @& 1 n these patent publications nmay be
used in formng and activating the inpedance values "Z", illustrated in
Figures 2 and 3. As a part of the prior art it is to be nentioned the

tent pubkication WO 2005/ 07 293 Al which is directed, t .
Doty core PR TatmriGe el edl dlsd NayChe asiaa aiArie amioorla i 8 distan-
suggest ed ¢eowhigivaeheratetaiie WRRRS RansmissdnSfejudity rifddcRalhd BBdeY

wi nding (PW), and a secondary w ndi ng é..g’w for a connection to % vari abl e
| oad (VL) R@fdompafalieldmpedances packing”1of the meower traaseiissioreat the)trarsnsssiom as

conprissg ng; 4 and a bypass nenber (BM, which provide
for filﬁstqf%%gﬁggg%%%ﬁ{rﬁe% ux paths. In said transformer the first
flux path (1) is related to the primary winding (PW and 15 the secondary
w nding (SW and the second flux path (2) is a by-pass flux path for
| eakage f 1 thedpase-epgration frepueney varige wihinghe sangafiemanpioximately 8t1 ve
per neabi | i i t f suppl.ied to
B feoont I{I% Itooeéé)\!)%raq r(?)uarg)‘s?_é&s SHAI AR EAPFRRARUAR th8MarMonR Ay S4RMt

least from 0.2 Hz and up to the range of kHz.

15
It has been found that if one or more of the harmonics is to coincide with one of
the power system related resonance frequencies this will result in a generated
over-current or an over-voltage, such high values for the current or voltage may
damage the relevant transmission system.

20

It has been proposed to handle these over-current and/or over-voltage situations

by introducing components that have a filtering effect on said harmonics.

Taking into consideration the characteristic features related to the present in-
25  vention causing a change of the values of the utilized dynamic controllable
inductor and its components in said circuit (shown in Figure 2), the principles

linked to this are already partly known per se.

Examples of this technology are shown and described in the following US patent
30 publications; US-6 933822-A; US-7 193 495-A; US-6 956 291-A; US-7 026 905-A;
US-7 256 678-A; US-6 788 180-A; US-7 061 356-A and US-7 259 544-A.



In anot her enbodinent it is suggested to limt the current, for exanple a
short circuit current. 25In a further enQodinent it is suggested to
control the power supply to circuits ex- "'posing capacitive |load, to avoid
resonance probl ens, which may occur in such circuits. It is further here
suggested the introduction of an inductive elenent with a control -30able
pernmeability, and especially controlling power or voltage drop at a

vari abl e | gad and/ or current, thr h a variable load., 5 It is
{urther - sudDesTBaReRe1SClose T fesgrainat rublic nsoraavbﬁdmdeéornaaaanﬂng Lo
the power hewaﬁfnﬁrth@%gedéﬁ& baaést'z’ ﬂlu%ﬁ\é/téag %LEF‘IBgl 30r mai ntai ning,

the voltage drop™in th | npedance I's su unchanged by;
a. changing the effective perneability of the comon qux path to change

he 5 fl . ch he eff
a0 AL LadgL ek
ef fectiye pgspeaRhichtiy dﬁécthQo W%tkblﬂﬁ@lhé@%&ﬁé&%dd’%te

perneability of the bypass fl ux path t ange the comon fl ux
| eakage flux. The patent publication US 2003/0 117 228 Al is show ng and

di scl osi ng CI r onent 1 th a contr I able im
conpri si ng @ dengE) qu ﬁd\%r%ﬁ En;ﬁgmen% Weﬂ[‘ﬁ@? ﬂgra("/&ffjfmef
wounded r owitH at;bmn 8A¥inding @mbwtarﬁi A sesénddrpwinding (S f@pélbbﬁhec%ﬂ%w
(A2), wounded round 't he body 1) about a second axis, at right angles to
the first ¥&iable load (VL)and a magnetlc flux path.
10
Here a transformer (T) is shown as comprising a common member (CM) and a by-

pass member (BM), which provide for first (1) and second (2) flux paths.

In said transformer the first flux path (1) is related to the primary winding (PW) and
15 the secondary winding (SW) and the second flux path (2) is a by-pass flux path for
leakage flux.

At least one of the flux paths has controllable relative permeability.
20  Itis here suggested the control of the power supplied to different types of loads.

In another embodiment it is suggested to limit the current, for example a short

circuit current.

25 In a further embodiment it is suggested to control the power supply to circuits ex-
posing capacitive load, to avoid resonance problems, which may occur in such

circuits.

It is further here suggested the introduction of an inductive element with a control-
30 able permeability, and especially controlling power or voltage drop at a variabie
load and/or limiting a current through a variable load.



The main winding (Al) is arranged for connection to a working circuit in
whi ch the circuit conmponent (L1) is to be enployed and the control w nding
(A2) is arranged 20for connection to a céntrol unit, for controlling the

i npedance in the working circuit. This arrangenent may al so be related to
various current and voltage regul ating devices, conprising the circuit
conponent or a simlar transfornmer device. 25 As a summary of the

t echni que, disclosed in the above nentioned prior art publications, there
i s shown alfds iSyggestegdhat: ugewayatmsaw@gﬁmq imegoRsca; adaptingttofthex

paths in a ' i supp he
Phstant |1 0B ebeaREREea the Rad i btk G Bpb o o2t RUBRE databe
TECHNI CAL BREBDENS [@xhisnmetanee i bebstantialipursizagetdiy; t he techni cal

del i berati ons t hat szth lroéfeg;?de b\éma gﬁrson skilled in the art to be able
to offer a s KNABWNLME Ve peEmeabty ffhe commanileniathdocdhange thg t he
one hangd, initi@hMon fR&cgssary insight into the neasures and/or sequence
of neasures to be agopte and, on the other hand, a necessary sel ection of
t he means r ebuichengingthefeffactive pgrmeabitifycsf|at peash basbyasass! flusedath to n vi ew
hereof, to be r Ievag& in the ﬁ\)/(ol ution of the structure and arrangenent
according to t HEANEELRR{EakAgEMUXH 10 considering the state of the art,
as descri bedcabdé®iqin t‘ﬂ@ﬁé i cal
probl emto be abl eg{dgeggﬁﬁégﬁgﬁe I rrp%ﬁ;(%égﬁgg%g, mﬁgﬁgmﬁﬁgtgﬂggﬁ%ci at ed
wi th and/ or t heffesbve peenealiityofdbe hppagsofiwd pathdoichargafiie bowiridn fhe

requi rﬁ)d in order tbo’l N an, arrangenent related to or included in an

of f shore sys- I%'dt ﬁ]e%l‘faeqeell%l y a submarine systemincludi ng cables and
transfornmer units, cause adaption for electric power transm ssion froma

power supplying neans in the formof a variable speed driving neans to a
consurer patemt publigasiom W 28A34) €F 228 Afois showing &rd Hisksingva cireuibower

transm ssi i : I t. partly in the.formof ,an of fshore
cabl o cormebRELafPith oo Bk RRHE N Paieting BPoRkdTtot g
gener at ed tisablnanteridl) @ onen winding 4RDE WHUREedTo6AY ﬂ'léﬁ@@ﬁmrdbbﬁt geipdts and
its conponents, a utilized transm ssion cable, the I ength of said cable,

any usled tPehaAnst Fepniiol wigdingd A eveurdathsned:tse Hedpt tdabeutsasatond axis,

transm ssi.gn:Jq [d consuner means and/or a chosen frequency
and/ or cho@g}gH\E%ﬁP%rgsethﬁ%ﬁgsg%gLSfrent val ues, and wherein said circuit is

adapted to enclose one or nore 25controlled primary paraneters in the form
of resistapce-, .ca adCit/Q - and/ or i ) o
€ main winding ? ‘f) is arranged for connection to a working circuit in which the
circuit component (L1) is to be employed and the control winding (A2) is arranged

20 for connection to a control unit, for controlling the impedance in the working circuit.

This arrangement may aiso be related to various current and voltage regulating

devices, comprising the circuit component or a similar transformer device.

25  As a summary of the technique, disclosed in the above mentioned prior art publi-
cations, there is shown and described a power supply arrangement, using different
flux paths in a transformer or the like for adapting the power supply to the instant

load conditions.



I nduct ance-rel ated vari abl e val ues and conponents rel ated thereto. There
Is a technical problemin being able to realise the inportance of, the
advant ages associated with and/or the t e®hni cal neasures and

consi derations which are 30derived fromhaving a control neans related to
said circuit, wherein said control neans is adapted to control and adj ust
one or nore dynam c conponents, corresponding to one or nore of said
primary par ers. by changing the values of _said 7 one or nore dynamc
corrponentsqaﬁé%ﬁﬁﬁg@ QFgfrHﬁrEﬁFéﬁNdeN&@bTI%/ or current val ues
detect ed atrpedy nyﬂ@ﬁ s and/ or adjacent said neans and/or said
circuit. SEI[herelq‘Cgmé tec Iﬁl cal problemin being able to realise the

I mpor t ance Cuinsideniagdde aiteumatzeeedhaiobedeethivaltdelibedtions that nhgstibel mate

measures and consideration, which are deriyed fromsaid circuit being
adapt ed t o%éfﬁ’a%j’éo? ﬁ&m?@%%@é te P@@i’(’ﬁ]@oﬁ?r 3 BUUHRREY ORe QREIAS WG| e
to avoig a QUE; AR Ot | i Egﬁ{ ' | cal
probl emi n%%@%@ggglggat o rnetrgiéi se tﬁ??ﬁ%gﬂfgﬁgg%ﬁa}g%l éﬁ'\n}?ﬁ?%ajieega%ﬂ%sc
associ at ed anifadn sequénce ohrmetsaiesito de adorded asd aortheootbedkard isonecessanh are
derived fromsaid gjrcuit bein dapt to cause. o erate nam c, phase
Com  pensaSRERIPH obisanenss Fesilisah MR aongit BeBsaLRrob e IKaho i Vierhg
cabl e and AsrRf] RUtRMAreldvaitin the dIUEH 6f the stricRFEANEA @m?m.' 9
able to realise the i mportance of, the advantages assorrca:P]gte W Fﬁogﬁ{#or
t he techni taathenresemtgpventibnconsi derati on which are derived from said
circui LO bei ng adapted to cause or generate mai ntenance of a m ni num
vol tage”l evel at said consunmer neans, even during a suddenly 20 appearing
| oad vari aCiopBidefifg e 5RAS ©f e art dRCAERTDHMBNE, i SRGuId PAsHSbIY thetefore
techni cal grobl emin being able to realise the inportance of,” the
advant ages baséesoiast@technical prablem te he atie kresiise teaimpartansedfichesidianat i on
;\an(s:ihngr rere e'svaesgoEiré?éH With %n%?or}ttﬁg ltecrﬁ%?&sf njiga?slu?éjé 8% \égrhsti gr%tigﬁg év%ﬁchc\ldﬁlr ent
be required in order to, in an arrangement related to or included in an offshore sys-

15 tem, preferably a submarine system including cables and transformer units, cause
adaption for electric power transmission from a power supplying means in the form
of a variable speed driving means to a consumer means in the form of an electric
motor or the like, over a power transmission line or cable, at least partly in the form
of an offshore cable, comprising a circuit for compensating for and/or reducing

20 generated resonance frequencies, depending on said speed drive means and its
components, a utilized transmission cable, the length of said cable, any used
transformer units and their components adapted to said transmission line or cable,
said consumer means and/or a chosen frequency and/or chosen voltage and/or
current values, and wherein said circuit is adapted to enclose one or more

25  controlled primary parameters in the form of resistance-, capacitance- and/or

inductance-related variable values and components related thereto.

There is a technical problem in being able to realise the importance of, the advan-

tages associated with and/or the technical measures and considerations which are
30 derived from having a control means related to said circuit, wherein said control

means is adapted to control and adjust one or more dynamic components, corres-

ponding to one or more of said primary parameters, by changing the values of said



25 adapted to sense said voltage and/or current at or adjacent said
consuner neans and responsive to a contrzl signal generated by a main
control neans to control and set the val be of one or nore inpedance
exposi ng conponents within said circuit. 30 There is a technical problem
in being able to realise the inportance of, the advantages associated with
and/ or the technical neasures and consideration, which are derived from
sai d i npedance e aid circuit, being con-

XposSj ng conponents, Within 8
nect ed bet (% A" BIKE SYAmIS CRTEBRAS b GFeendehee ¢fmemshin Volagr Andisr on
cabl e, bet ¥@eehtaRfibPIREEAM R Lok UmEr PEAAS aﬁ@)}o‘?%ﬂ]%:en?‘é‘ﬁé‘?ﬁeéd% series

with said three-phase lines. 5There I1s a technical problemin being able
to real i seandfer saigmincaiice of , the advan- tages associated with and/or the
techni cal neasures and consi deration, which are derived fromsaid control
means exposing circuit conponents adapted to determ ne actual voltage

and/ or £urTRéYe ¥ al taeRnidhl Beblem & béiRgidbetd pealisd m&%&&&&b%ma%#
means. 10 There is a technical problémin being able to realise the
i mpor t anc etages taseociatesivity andas she teahaitavimaasaras/ and corsideration oshicheas ur es

d id ' whi ' id qQffsh I t
comr 1 o ngde e ot e <R bl Hopld L Gyfe s Feipobd et oSt e,
mai - cont rsdwéErRAsrhiBSiontiabl: AR @hy 30 of poteiMiidnemigdicrRBReRPE! S
connected to said frequency converter; any first transfornmer unit, an

of fshore control neans connected to said main control neans, to receive

it or ki ot 1 R abapBent PReRb AR lakeRl 1 ilFRReoR R, ihB st

conpensat i tage$ assocaRdAICE ahd /oM tentichaicabmeas eredhd easdarati®n, whith arend
said consurrer 20 neans in the formof a notor or the like. There is a

t echni cal RYSASIAM SaKkeiryithriag adapied tpsausaor geperate dyramic phase com-
advant ages, &35R6i i jC@al
consi der atsﬁ) on, ﬂ%ﬁﬁmaéﬁn éﬁg%ﬁrﬁ%@éyéﬂlgség@%@ﬁg@ 3?%@?#@1@ g%ﬁ%’& %néj expose a
revol uti oragsatciated cepezd (rpm 25 depending on an applied | oad and vol t age
and a 1r5el evant frequency. SOLUTI ON

There is a technical problem in being able to realise the importance of, the advan-

tages associated with and/or the technical measures and consideration which are

derived from said circuit being adapted to cause or generate maintenance of a

minimum voltage level at said consumer means, even during a suddenly

20  appearing load variation, an increase or a decrease in the load.

There is a technical problem in being able to realise the importance of, the advan-
tages associated with and/or the technical measures and consideration which are
derived from said control means including voltage and/or current sensing means
25 adapted to sense said voltage and/or current at or adjacent said consumer means
and responsive to a control signal generated by a main control means to control
and set the value of one or more impedance exposing components within said

circuit.

30 There is a technical problem in being able to realise the importance of, the advan-
tages associated with and/or the technical measures and consideration, which are

derived from said impedance exposing components within said circuit being con-



The present invention thus takes as its point of origin or starting point
an arrangenent, related to an offshore system preferably a submarine
system i ncl udi ng cab- 30l es and transforfrer units, adapted for electric
power transm ssion froma power supplying neans in the formof a variable
speed drive neans to a consuner neans in the formof an electric notor or
the Iike over a power transmssion line, at 9 least partly in the form of

an of fshore cahle, co i Si acircuit far c ensat i for and/ or
Feduci ng gBREFLMEIFER Bhase ies af cenilicters T ebime-Rass TapaIs08cable.i ve
means, uti p} ) S5 I i ' : any used
[T anst of meCe LR LSRTTNES Al £800 B ploB PO fiePondh h Ssdf caid
consuner ntiwes-pbaselioes.a chosen frequency, said circuit being adapted to

encl ose one or nore pri- mary paraneters (resistance-, capacitance- and/or
I nduct ance-rel ated conponents). In order to be able to solve one or nore

of the ;aboyReRiik!d ReHANicACHbIH iPb&Ab&Ble to RIS Y R%SEHarcB\E theQdivan-

proposes that a control neans and/or adjusting neans is related to said
circui t anthgesasseaiateccwiin mot/ardhe tedhwicad aptasdrasoanb aonsideratidn onvhighjans t

one or nor | screte nam ¢ conmponents. correspondi ng tq one ,or, nore of
or et e e e Sse BRI ERne Palidie fRRTERTRc s aaRtE R i ue
and/ or a i nelaetNositag Bed/Bf comblt \RiNgeD iré@yeordNdRsBy réRRPIELHIS cbRsu-

dependency of no- 15 nentary voltage and/or current val ues, detected at

sai d consu&f M@A¥s and/ or adj acent said neans and/or circuit. As
suggesﬁﬁd enbodi nents, which fall wthin the scope of the inventive
concept” of the present invention, it is proposed that said circuit is

adapt ed t oThéverige tebenicaiSsrobRMh ebsing fabksiterals® the irfbdPrIeE of Hadiditi on
cable to avoid a power transm ssion bl ocking. It is further proposed

that sai d ‘@pg@ssorigteshuith andios thetecanisal masskEasaang, ernsiderghiers which are
compensat | gliies fGGRI Bitfre! bR yRhEHCEomBribiRG: & RABERGPLANEFRR! &
said variable speed drive means; a main control means including memories and
15 computer arrangements connected to said frequency converter; any first transfor-
mer unit, an offshore control means connected to said main control means, to re-
ceive information-carrying signals from said main control means and to send in-
formation-carrying signals to said main control means; circuits for compensation
for resonance frequencies; any second transformer unit; and said consumer

20  means in the form of a motor or the like.

There is a technical problem in being able to realise the importance of, the advan-
tages associated with and/or the technical measures and consideration, which are
derived from said motor being adapted to expose a revolution rate or speed (rpm)

25 depending on an applied load and voitage and a relevant frequency.

SOLUTION

The present invention thus takes as its point of origin or starting point an arrange-

ment, related to an offshore system, preferably a submarine system including cab-
30 les and transformer units, adapted for electric power transmission from a power

supplying means in the form of a variable speed drive means to a consumer

means in the form of an electric motor or the like over a power transmission line, at



It is also proposed that said circuit is adapted to cause or generate

mai nt enance of a m ni num vol tage | evel ab sai d consuner neans, even during
a suddenly appearing |load variation. 30 “10 responsive to a control

signal, generated by a main control neans to control and set the value of
one or nore inpedance conprising conponents in said circuit. Sai d

| npedance conpri sing conponents within said circuit are connected between
5 phase lipes, or conduciors in a_three-phase transm ssiqn cabl e, between
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signal s fr&ggggid mai n control nmeans and to send information-carrying
signals to mai n control neans; circuits for conpensation for
resonance frequencies; any second transforner unit; and said consuner

means in the formof a notor or the like. 20 Said notor is adapted to
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ar r angenennductance value of said one or more dynamic components in dependency of mo-
15  mentary voltage and/or current values, detected at said consumer means and/or

adjacent said means and/or circuit.

As suggested embodiments, which fall within the scope of the inventive concept of
the present invention, it is proposed that said circuit is adapted to change the reso-
20 nance frequency of the power transmission cable to avoid a power transmission

blocking.

It is further proposed that said circuit is adapted to cause or generate dynamic
phase compensation to reduce power loss related to the transmission cable and

25 associated circuits.

It is also proposed that said circuit is adapted to cause or generate maintenance of
a minimum voltage level at said consumer means, even during a suddenly
appearing load variation.

30
Said control means further includes voltage and/or current sensing means adapted

to sense said voltage and/or current at or adjacent to said consumer means and



conprising a circuit for conpensating for and/or reducing generated
resonance frequenci es depending on said Qgeed drive neans; a transm ssion
cable utilized; 11 the length of said cable and any transforner units, if
such are utilized, adapted to said transm ssion |line or cable; consuner
nmeans; and/or a chosen frequency; said circuit being adapted to encl ose
one or nore primary paraneters in the formof resistance, capacitance

and/ or inductance conpoqr;&%is, 5 The npst significant features, |linked to
the presenf€SPRUENE|IBR C SIgnak qenerated byshmain eenter! MmemsisdoGaRtobAndeans
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one or nore dynam c conponents, corresponding nore of sal
primary paraneters, by changing the value of said one or nore dynamc com

10 ponents_.in, dependence of. nonent ar ol tage and/or.current val ues,
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reso- nance frequencies by changing and regul ating the values o or
nmore of t hge abderorfongrpandneatential@andieri ingesias withmaid treenphiase fines. ar e
adapted to respond to information-carrying signals sent froma main
control neans. The subject matter which nmay principally be considered as
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part of the appended claim1l. 20 BRI EF DESCRI PTI ON THE ACCOVPANYI NG

DRAW NGS Angite @dapted terdetageineractual voltages and/oc oupert waluesredaiedtaaaide wit h
t he diﬁ)cl o¢¢1£s%?ﬁor}‘n8§$ﬁsgpresent I nvention will now be described in greater

detail 1 n with reference to the acconpanying drawi ngs. In
t he acconpanying drawings: 25 Figure 1 is a schematic view of a system
conprising_a subnmarine cable for electric power transm ssion, froma power
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including memories and computer arrangements connected to said frequency con-
15 verter; any utilized first transformer unit; an offshore control means connected to
said main control means to receive information-carrying signals from said main
control means and to send information-carrying signals to said main control
means; circuits for compensation for resonance frequencies; any second transfor-
mer unit; and said consumer means in the form of a motor or the like.
20
Said motor is adapted to expose or maintain a number of revolution (rpm) based

on applied voltage and relevant frequency.

ADVANTAGES

25  The advantages which may principaily be considered as significant for an arran-
gement related to an offshore system, preferably a submarine system, including
cables and transformer units, adapted for an electric power transmission, from a
power supplying means in the form of a variable speed driving means to a consu-
mer means in the form of an electric motor or the like, over a power transmission

30 line or cable, at least partly in the form of an offshore cable, said arrangement
comprising a circuit for compensating for and/or reducing generated resonance

frequencies depending on said speed drive means; a transmission cable utilized;



30 ted above said consunmer neans, 12 Figure 2 shows a graph of the

| npedance variation in relation to frequency for a submarine cable,
utilized in the present invention and i lustrati ng i npedance naxi mum and

| npedance m ni mrum appearing at different frequency values, 5Figure 3 is a
simplified circuit diagramof an arrangenent and its circuit and its
conponents for conpensating for resonance frequencies and including said
dynam c prj mar onponents and its control neans, Figure 4 is a
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i s illustr%SERNGE £20RH | ANd/PEIRAHCanERSPMRONERISt e exposi ng system " S",
for electric power transm ssion froma power supply neans 2 having a

vari abl e speed drive neans 2a to a consumer neans 3. 20 A system"S",
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trans?% s_sié)#{%fq]l{%@ Qeyiﬁqqdqn?g(? i &Fﬁ%ta_ﬂ()}’%t ﬁnq{abflé"? Valygs, SEW&W & a
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The present invention suggests an adapted changing of the cable system reso-
nance frequencies by changing and regulating the values of one or more of the
15 primary parameters by using said control means that are adapted to respond to

information-carrying signals sent from a main control means.

The subject matter which may principally be considered as characterising the

present invention is disclosed in the characterising part of the appended claim 1.

20
BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS
A prior art arrangement or structure completed in accordance with the disclosures
of the present invention will now be described in greater detail in the following with
reference to the accompanying drawings. In the accompanying drawings:

25

Figure 1 is a schematic view of a system comprising a submarine cable for elect-
ric power transmission, from a power supply means having a variable speed drive
to a consumer means, said system showing an arrangement, according to the no-
vel features linked to the present invention and with a voltage/power graph illustra-

30 ted above said consumer means,



consuner neans 3; and/or a chosen frequency; a circuit 11 adapted to
enclose 13 one or nore primary paraneters, in the formof resistance
conmponents, capacitan- ce components andor i nduct ance conmponent s and
their values utilized here. DESCRI PTI ON OF A CURRENTLY PROPCSED EMBODI MENT
5I't shoul d be enphasi zed by way of introduction that, in the foll ow ng
description of a currently proposed enbodi nent which displays the
significat#ve characterising features related to the present invention and
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Figure 5 is a simplified biock diagram representing a main control means related

to said variable speed drive means.

15 DESCRIPTION OF THE PRIOR ART EMBODIMENT, IN ACCORDANCE WITH
SELECTED PARTS OF FIGURE. 1
With reference to Figure 1 it is illustrated in a schematic view a submarine cable
exposing system “S”, for electric power transmission from a power supply means 2
having a variable speed drive means 2a to a consumer means 3.

20
A system “S”, adapted for an electric power transmission from said power supp-
lying means 2, is illustrated here in the form of a variable speed drive means 2a, to
a consumer means 3, in the form of an electric motor 3a or the like, over a power
transmission line 1 at least partly in the form of a submarine cable 1a and its sub-

25 marine cable section 1a”.

Said system shows circuits and components for compensating for and/or reducing

generated resonance frequencies, depending on said speed drive means 2a; a

transmission line 1 utilized in the form of a cable 1a; the length of a cable utilized;
30 any transformer units 4, 5 utilized and adapted to said transmission line 1; said

consumer means 3; and/or a chosen frequency; a circuit 11 adapted to enclose



25 pendently of the relevant |oad to the notor 3a, which may take the form
of a liquid punping equipnent. Figure 1 illustrates a current breaker unit
6, a main control neans 7, related to alﬁrequency converter unit 2b,

| ocated in variable speed drive neans 2a, which via 30 two-way

i nf ormati on-carrying channels cooperates with said main control means 7.
These two information-carrying channels are illustrated in the Figures as
a single line. 14 Said main contraql ' via two-way infornmation

means 7,1 S,
-carryi ng 2MaRhBIE PIMay fFEREEEHH 'wﬂa%?q,rah@ﬂ ISBISERNCRLANPYUKILD CEPAGHAN| | ne
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12 and may al so include said control neans 8. Even further single lines in
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15 correspaonding t,0, one or nore of said prinmary.para rs, b ngi ng
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and/ or adjacent said neans and/or adjacent a utilized transformer unit 5.
20Mor e sperminotogywithaihie seleamigoetiemprincipally ohclarifying theunventive coneerst. 11,
12; 7 ;and 8, are adapted to dynam cally change and tune the resonance
frequency of the power transmi ssion cable la to avoid any power

transm ssilgowbléerc ki s cditext iesdUll becdtisegved that thedExprasisibrsé 881 here
conditions in the transm ssion line 1, )
should not be considered as restrictive exclusively to the terms selected and utili-
sed here but it should be understood that each thus selected term is to be interpre-
ted so that, in addition, it encompasses all technical equivalents which function in
15 the same or substantially the same manner in order thereby to be able to attain the

same or substantially the same intention and/or technical effect.

With reference to Figure 1 is shown the introduction of an arrangement 10 in the
electric power transmission line 1 or cable section 1a”, and although Figure 1
20  shows said line 1 or said cable section 1a” as a single line, it is to be noted that

these singie lines represent a three-phase electric power transmitting system “S”.

The present invention has as its purpose to offer dynamic resonance tuning of the
system “S” and voltage stabilisation at the consumer means 3 more or less inde-
25  pendently of the relevant load to the motor 3a, which may take the form of a liquid

pumping equipment.

Figure 1 illustrates a current breaker unit 6, a main control means 7, related to a

frequency converter unit 2b, located in variable speed drive means 2a, which via
30 two-way information-carrying channels cooperates with said main control means 7.

These two information-carrying channels are illustrated in the Figures as a single

line.



25w th its utilized transfornmer units 4, 5 and ot her equi pnent, where the
power trans- mission is bl ocked or stop gd for one reason or another. Said
circuit 11 is thus adapted to cause or 3 ner at e phase angl e conpensati on,
to reduce power loss related to the transmtting cable |la and associ at ed
circuits 4, 3011, 5 and 3, the cable la is here divided into a | and-
and/or a surface-related cable section 1a" and a subnarine-rel ated cabl e

section la'.. 15, Sai? ircuit7.11 is further adapted to cauyse o enerate
7Bl nt enancSAGMANAINTEL MEAE ageViPdvervaY nodales CAVREE AaNe gl Fvel at
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said notor 3a. bControl circuits or nmeans 12 1n sald arrangene
i ncl udes voltage and/or cur- rent sensing neans adapted to sense said

| t / t at i t i d . 3 d r i
Vo & contr s AeERRiant A0 Yol St orRanfER R HETU L 28 SHorg O SgVE Sand
set theg vahwaed it9BEntPdI dFRLUR 1RTRRAMIY IS PRAIRGHPEBIE MhSarkld. |1b and

11c within said circuit 11. 10 The séensing of said voltage and/or current
values, as in Figure 1, is illustrated adjacent a transformer unit 5 or

12 a5 wel 12 LEREF 5o IR B B £elinp e N7 BT b Ol M vRE A
control neparsnittingginegsul t of a given instruction, and thus to forma

15cl osed | oop arrangenent. Said inpedance exposing conponents 1la, 11 b
and 11c within said circuit 11 or arrangenent 10 are, as illustrated in

v e s REPERLH B AOFRET ihetEds Jansted spidhatBOTHHERE 8 b ate toiapnase

and zero (ted tg&saidnaranysresiti H0 afdsaidnsifcait 110 teetdrBBoméritd of dhtbH difcest iPhase
| i nes. These conponents are here designated by the sane reference sign

"Z", in orpere elgselydlustrated WFigyieadi ¢ effect that is linked to these
conponents as prinmary para-

Said control means 8 is adapted to control one or more dynamic components “Z”,
15 corresponding to one or more of said primary parameters, by changing the values

of said one or more dynamic components in dependence of momentary voltage

and/or current values detected at said consumer means 3 and/or adjacent said

means and/or adjacent a utilized transformer unit 5.

20  More specifically said arrangement 10, with the circuits or means 11, 12; 7 and 8,
are adapted to dynamically change and tune the resonance frequency of the po-

wer transmission cable 1a to avoid any power transmission blocking.

The term “blocking” is to be understood as conditions in the transmission line 1,
25  with its utilized transformer units 4, 5 and other equipment, where the power trans-

mission is blocked or stopped for one reason or another.

Said circuit 11 is thus adapted to cause or generate phase angle compensation, to
reduce power loss related to the transmitting cable 1a and associated circuits 4,
30 11, 5 and 3, the cable 1a is here divided into a land- and/or a surface-related cable

section 1a” and a submarine-related cable section 1a”.



25meters by changing individually said active and dynam c conponents in a
proper way. The form ng of these conponents "Z" is previously known in the
prior art nmentioned in the introductory rt of the application. 16 Said
control circuits or neans 8, 12 conprises further circuit conponents
adapted to determ ne rel evant voltages and/or current values related to
said consuner neans 3. 5 Said submarine cable system"S" thus includes
frequency conyerter a}ps 2b as said variabl e speed drive neans 2a; a nmain
control me ?lrcuﬂhﬁm 1&1'UngﬁeaePﬁeéstomse&weﬂeﬁat%m%tgeﬁeeﬁ gf agninimum
illustrate [ 2b; a
| and baged or G LS P proRiBGingd oRabicle) BFRIGTOASGARY e JTE0RT .
control neadnsng acsutllectyeappearisgi [datl aadatiers esaid nsotof 3&e or topsi de
10control means 7 to receive information-carrying signals fromsaid main
control neans 7 and to send information-carrying signals to said main

cont r ol 5 "e@RMirol Bifc s Qﬁrir?ggﬁr?rl’ﬁngje@n dqoriRtiakes vﬁhéﬁé’e%ﬁcfloﬂéulj or

conpensation for resonance frequencies mari ne ori ent ransf or ner
unit 5; anerfEemamngroeans edaaﬂeddocsensersard valtage &dlorrcurmmowra@jbcentrmt or
3a. 15 Said_notor 3a has a evpl uti ons er%«?ndi ng .on applied, | oad

and vol taggagn@qsgmgﬁ?aqsrgaﬁa,{@ponswe O gapiolsignal geserated by saiddnagink
di agram r epsREEIHhEAEs 7 t0bhtroff arifbét theVal of B 6r rﬁo?@h?ﬂ&fﬁl@e@gﬁ%mﬁ Wi th

arrangenment 10 and its circuit 11. Said control neans ere

recei vi ng aaapesenisrlacililbundst BayitBin saidi cirewit itles a si gnal processi ng
nodul e;8c. 25Sai d nodul e 8c cooperates with an information-carrying path
with said arrange- nent 10 and said circuit 11 and has a circuit 8d for

sensi ng antthersefleingfisadl voltRjecarmbr ¥@rémaRIRRdA8in Fifurent isvifhditated ad-
especially at said notor 3a.
jacent a transformer unit 5 or adjacent said receiving means 3. The arrangement
10 and its control means 12 as well as control means 8 are adapted to refer back
to the main control means 7 the result of a given instruction, and thus to form a

15 closed loop arrangement.

Said impedance exposing components 11a, 11b and 11c¢ within said circuit 11 or

arrangement 10 are, as illustrated in Figure 3, connected to phase lines (R, S, T)

or conductors in a three-phase transmission cable, between said phase lines, to
20  each phase and zero (or ground) potential “O" and/or in series with said three pha-

se lines.

These components are here designated by the same reference sign “Z”, in order
to indicate the dynamic effect that is linked to these components as primary para-
25 meters by changing individually said active and dynamic components in a proper

way.

The forming of these components “Z” is previously known in the prior art men-
tioned in the introductory part of the application.
30



17 This control nmeans 7 conprises receiving and transmtting circuits 7a,
7b and a control nodule 7c. A circuit 7d is adapted to sense or
cal cul ate the rel evant inpedance val ue I3 and 5to take that val ue
avai lable to said control nmodule 7c. A circuit 7e is adapted to sense or
cal cul ate the relevant frequency value "f' related to said frequency
converter neans 2b. 10Said control nodule 7c is further to ensure that the
informati og carrying. signals sen g control neans 8 will not coincide
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control I's cont by a conputer arrangenen

program nmemeaps@&ircuit 7g and nmenory circuits 7h. Figure 5 also indicates
that one and the sane main control neans 7 nay be used for information
exchange with other control means (8) simlar to the neans 8 as shown and

descri bed. g2 dﬂb%ﬁrﬁlezcaﬁé"é'?sténg@ﬁﬁu fn&ﬁ%émﬁﬁn %o}ﬁgﬁ%r‘té’rtmeﬁ séb

relation to frequency " variations a su ut| |ze
t he presersaid maablecapeadcﬂnvblmeamsaﬁan@ ma‘npedamzlemam anldcludmiaanmnesn at

di fferent cific, freqguenc alu Th cha of  t emrel ated
Hsonance TTECoRE: AEATGREenlS B8 sy AR T o SoaPe e S SR Hesusnatar v
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set-point and/or local closed |oop control rmeasurin to active and

reactive paugnaringhcenratayeans & cobneciad ip saidviand hgee ousuréace anigppidas e

rreasurl%rrenéontl%q means 7 to receive information-carrying signals from said main control
means 7 and to send information-carrying signals to said main control means; the
submarine arrangement 10 and related circuits 11 for compensation for resonance
frequencies; a submarine orientated transformer unit 5; and submarine orientated
consumer means 3, in the form of a motor 3a.

15
Said motor 3a has a number of revolutions depending on applied load and voltage

and relevant frequency.

Figure 4 is a simplified block diagram representing a part of said control means 8

20  related to said arrangement 10 and its circuit 11.

Said control means 8 is here shown with receiving and sending circuits 8a, 8b and

includes a signal processing module 8c.

25  Said module 8c cooperates with an information-carrying p'ath with said arrange-
ment 10 and said circuit 11 and has a circuit 8d for sensing and/or detecting a re-

levant voltage and/or current value, especially at said motor 3a.

Figure 5 is a simplified block diagram representing a main control means 7 related

30 to said variable speed drive means 2a.



18 cient voltage level at the consuner neans 3 to avoid stalling effect
during variable | oads (Slugs). The tuninP%of said circuit 11 may be

achi eved by nechani cal adjustnment of the conponents, such as by neans of
a notor, by electrically controlled conponents or by fully electronic

equi pnent, creating or causing virtual changes of the primary paraneters
and their conponents. In a subsea application it will be inportant to

use power onents and covers 10 that can he pressure conpensated. Such
caui brent s IIRLCATHRL BSANS, £ PP RpTacs TAe ing SBA AT rRURARY SOV Pat it 8 3 not
restrictedchRtrblBogmBo@ nent di scl osed by way of exanple above but may be

subject to nodifications without departing fromthe inventive concept as
di sclosed in the appended clains. 15 In particular, it should be observed

that the indi.vi .ilJustrated units and cifcuits be comhiped with
cach of t h GaHir s Pl Bosehag i casiela the Tolp AR PFEHaRT YAGST CORNE he

scope of tRetdkBuRAL VAle laiile ko sQidRO Al fddaleté.ai n the desired technical
function. 19 CLAIM5S 1. An arrangenent (10) related to an of fshore system

i ncluding cables (1a) and transfornmer units (4, 5), said system (S) being
adapt ed for, tri. r.fransmssion fr a_power. supplyi ng neans (2)
in the forﬁ\‘g@ﬁ f\?dgia@%\iggedstﬁ’eseed‘sﬁrqr é?%%tﬁiiﬁ%é%dﬁvvﬁfs?%%ﬁgﬁxa@eﬁﬁaﬁg (3)
in the forpted tosaidlfeejuehey BBhRErtdriaeads 2bhe | i ke, over a Spower
transmssion line (1) at least partly in the formof an offshore cable

(la"), said arrangenent conprising a circuit (11) for conpensating for
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sent to control means 8 will not coincide with the maximum or minimum values of

the impedance value or relevant value for said transmission line or cable 1a.

In Figure 5 said control module 7¢ is controlled by a computer arrangement 7f with

15 a program memory circuit 7g and memory circuits 7h.

Figure 5 also indicates that one and the same main control means 7 may be used
for information exchange with other control means (8) similar to the means 8 as
shown and described.

20
Figure 2 shows a graph of the impedance variation “Z" in relation to frequency “f”
variations for a submarine cable, utilized in the present invention and illustrating

impedance-max and impedance-min at different specific frequency values.

25  The changing of the system related resonance frequency is here caused by chan-
ging one or more of the primary parameters. This may be continuously executed,
based upon basic frequency set-point and/or local closed loop control measuring,
to active and reactive power, which may be combined with voltage, current and
phase measurement.

30
The resonance tuning may be combined with phase compensation to reduce los-

ses and a voltage regulating system, via said arrangement 10, to maintain a suffi-



10t he length of said cable and any utilised transformer units (4, 5) being
adapted to said transm ssion |line; cons r means; and/or a chosen
frequency; said circuit (11) being adapted to encl ose one or nore primary
paranmeters in the 15form of resistance, capacitance and/or inductance

val ues and thereto rel ated conponents, characterized in that said circuit
(11) is arranged at the consuner neans (3), and a control neans (12, 8) is
related to sajd circuit , said control. neans,i s, adapifed tQ control and
Ll st oncoBRt eagec ekt N SR SHBRT Seens DR SPIG She Bugad WRAPIE o
one or nnr@agg(gmggyprinary paranmeters, by changing the 20val ue of said
one or nore dynam™c’ conponents in dependence of nonentary voltage and/ or
current val ues detected at said consunmer neans (3) and/or adjacent said

means and/ ai.d circuit ), 1n order.to achieve dynanj.c ,resonance

un n- andr 0B ratige of S dreh 11 mAy Be b onesRadtardimestar Gt uat i on
and/ or ol ¢@fBoRémb] diichPad B medrd of mdhdra By RrERircaA cehfbisd & bips 1,
characteri zedﬁi n that sai dggi rcuit (11) is gdapt ed ?o change ?ﬂgbﬁ%i%nance
frequency ofby fully gisaironic eagipment creating or causingvidual plangestafdines priswinpn

bl ocki ng. 3., An arrangenent according to claim1 or 2, characterized

I n that sa'?%fag?q'tgﬁqnq@‘egg;é)ﬁ?%%’e[r@&cause dynam ¢ phase conpensation to
reduce power loss related to the 30transmtting cable and associ at ed
circuits, 4. An arranq_erre_nt _according to claim1, 2 or 3, characterized in
that said l&i& subseq appliceiondapt b¢ impostantte usa peweaeapeients andicovers

vol tagg | qyal o2 haPrdsit0 TOMenSBRYS Suth edtYie MY drd Uirady 495 B ad

vari at’i on.

The present invention is naturally not restricted to the embodiment disclosed by
way of example above but may be subject to modifications without departing from
the inventive concept as disclosed in the appended claims.

15
In particular, it should be observed that the individual illustrated units and/or cir-
cuits may be combined with each of the other shown units and/or circuits without
departing from the scope of the invention in order to be able to attain the desired

technical function.



20 5. An arrangenent according to any one of the preceding clains,
characterized in that said control neans (8, 12) includes voltage and/or
current sensing neans adapted to sensel8aid voltage and/or current at or
adj acent to said consunmer neans (3) and responsive to a control signal
generated by a main control neans (7) to 5control and set the value of one
or nore inpedance exposing conponents (1121 jib, 11c) wthin said circuit
(11). 6. An arrangenent according to any one of the preceding clains,
charact eri@e¥MSh that said i npedance exposing conponents (1la, 11b, 11c)

Wi t hi nhsai d ﬁhﬁ%hgéﬁé& () folfted s Sfthbretsysten imdhatrg dableeg¢iayandonduct or s,
In a three-phase transnission 1Qcabl e, hetween each _(or
ground) pot entt'iaQFmﬁ'PﬁiPHtts @ng)sé‘r“ é%s%\ﬂ"t(%)b%eér?gua‘{gBﬂeggqrﬁ%gg%%ﬁﬁﬁgéﬁ%&% An
AR e gttty i i ntyei
X | .
det ermi ne act &éifcst?/al‘:?résé' fHW&?%F’?Eﬁ‘ﬁ?ﬁ?’ Q;gﬁﬁgém?g{ggj?g@:ogmga%?goniurrer
nFans (s3) 3 15&fwenra§m@emm(1)apteastcﬁauq i thedmggn ofise cffsharmealin EeSdsaig
clainms, characterjz | : ; SRIERG! a
frequency con\?érgf'%ﬁeﬁcgrﬁ%’ %ﬂ\gaé?ﬁqgg\_t gf12§£ggﬁ8§'%v*é®nfggns gﬁa); ggﬁaﬁ?n
control means r§t&) resonaricediengenciasun dependentecdnput er arrangenments, connect ed

to said frequengy r. jhst transfornmer unit (4); an offshore
control neans (g?ﬁd%%‘é’og%rhlﬁgncetagabté, said main control neans (7) 20to

recei ve i nf or maiutiiseddrangmisgios Fafa('9)f r om sai d main control means and to
send |pformati O'ﬂiecléﬁq%ﬁ( ?f(;%i@éﬂﬂ@érﬁi drf) LBifded tFERETBMTEP DhitsOl, SYRING adaptedtd t S

(11) for conpensation for resonance frequencies; a second transforner unit
(5); and said c&AYYRBIMIREFMEE 3) in the formof a nmotor (3a). 9. An
arrangenent accepghiuar hieafd¥n@ee of the preceding clains, characterized in
25t hat said notor é3a) i s adapted to expose a nunber of revolutions
dependi ng on apPIhe PN fEIHEMNd vol t age and rel evant frequency.

said circuit (11) being adapted to enclose one or more primary parameters in the

15 form of resistance, capacitance and/or inductance values and thereto related
components, characterized in that said circuit (11} is arranged at the consumer
means (3), and a control means (12, 8) is related to said circuit (11), said control
means is adapted to control and adjust one or more dynamic components (11a, 11b,
11c), corresponding to one or more of said primary parameters, by changing the

20 value of sald one or more dynamic components in dependence of momentary
voltage and/or current values detected at said consumer means (3) and/or adjacent
said means and/or said circuit (11) in order to achieve dynamic resonance tuning
and voltage regutation, in dependence of a momentary load situation and/for voltage
stabilisation.

25 2. An arrangement according to claim 1, characterized in that sald circuit (11) is
adapted to change the resonance frequency of the power transmission cable to
avoid a power transmission blocking.

3. An arrangement according to claim 1 or 2, characterized in that said circuit is
adapted to cause dynamic phase compensation to reduce power loss related to the

30 transmitting cable and associated circuits.
4, An arrangement according to ciaim 1, 2 or 3, characterized in that said circuit (11)

is adapted to cause maintenance of a minimum voltage tevel at said consumer

means (3), even during a sudden load variation,
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5. An arrangement according to any one of the preceding claims, characterized in

that said control means (8, 12) includes voltage andfor current sensing means
adapted to sense said voltage and/or current at or adjacent to said consumer means
(3} and responsive to a control signal generated by a main control means (7) to
control and set the value of one or more impedance exposing components {11a,
11b, 11¢) within said circuit (11).

. An arrangement according to any one of the preceding claims, characterized in

that said impedance exposing components (11a, 11b, 11c) within said circuit (11)
are connected between phase lines or conductors, in a three-phase transmission
cable, between each phase and zero (or ground) potential and/or in series with said

three-phase lines.

. An arrangement according to any one of the preceding claims, characterized in

that said control means (8, 12) exposes circuit components adapted to determine
actual voltages and/or current values related to said consumer means (3).

. An arrangement according to any one of the preceding claims, characterized in

that said offshore cable system comprises a frequency converter as said variable
speed drive means (2a); a main control means (7), including memories and
computer arrangements, connected to said frequency converter, a first transformer
unit (4); an offshore control means (8, 12) connected to said main control means (7)
to receive information-carrying signals from said main control means and to send
information-carrying signals to said main control means; circuits (11) for compensa-
tion for resonance frequencies; a second transformer unit (5); and said consumer

means (3) in the form of a motor (3a).

. An arrangement according to any one of the preceding claims, characterized in

that said motor (3a) is adapted to expose a number of revolutions depending on

applied load and voitage and relevant frequency.



