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Arrangenent Related to O fshore Cable System TECHN CAL
FI ELD The present invention relates in general to an

we@bk@eot1ises power distribution system and i s nmorBCT/IB2009/000540

particularly concentrated tlowards an arrangenent
thereto. The present invention has its application to
an of fshore cable system preferably to an arrangenent
within a submarine cable system According to the

ArPRfgeément Related tr0HsRbFeCablesystemadapt ed to of fer
dynani c resonance tuning and vol tage regul ation, for

adaptation to a nonentary load situ ation and/or

Sai d cable systemis usually a
mhméﬁgF ctr| C power transmtting system which
ThenFesentUAesntivicrelitestin gencrahtsf an sioctimpowet dlstrlbutlon system
transforma first voltage value to a second hi
@6ntlagpreamtéctﬂarlwp%cw%&a§%é toyards an3areangemen sreto.
adapted for electric power transmission and is in this
applica tion illustrated with a power suppl gl ng neans

Thetpreséntinverition has |tsxbppllczameedodm| oftshosacablesystem, preferably to
consuner n form of an electric nmotor or the
Iaf‘kaéra"ﬂ?é“§3s"t"§?ﬂ‘lass YNSFPNRSYECN of a pover

transm ssion line, at least partly, in the formof an

of fshore cable, preferably a submarine cable, exposing
diccowding ta the preseptinvantiorysaidareangesientds adaptes; tapffer dynamic

R B 0 D e R RER tor UGB F S ) lFRentary toad st

afidnidnd/orastabilieatich. the transm ssion criteria for the
submarine cable utilized, the chosen |l ength of said
cable, any transformer units adapted to said

A eabRY : ﬁ rﬁﬁ‘?hgualgﬁ% ?r@@?ﬁé%ﬁé&@}ﬁé‘ga?\%@tr‘ah%mlttm? system,

conponen prior
evhictuhbrrallyadses ene boniare itradsfosmer anitado dracsfopona fitst voltage

related to the term"primary paraneters”, in the
f"élqeo%%ﬁe%c?{écfrﬁ'lgi%?f ¥8|?aoﬂ~,e Y%lé?gféﬂ?@ V&&fueshavi ng one
nor e conponents, capacitance val ues havi ng one or

nnre conponents, inductance val ues having one or nore
Saig syetersisdhug aciamgdqf@r elgestric power transmission and is in this applica-

tion illustrated with a power supplying means in the form of a variable speed drive

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.

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.

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

CONFIRMATION COPY
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of these conmponents to forminpedance val ues.
BACKGROUND OF THE | NVENTI ON Met hods and arrangenents

wW@Roovhessahove- outl i ned nature are previ ously kPOmIB2009/000540

the art in a plurality of ddfferent enbodi nents of
subsea or submarine adapted ar rangenents, related to
or including a submarine cable system adapted for
| ong range electric power transm ssion. A previously

kaeing ode’ Grieeresémpbatrtsedapacitance Vakiesrteavirgbhe or anste
transformer units 1 ncluding, system wherein said

s9RPeneRls igustrnsecpives hévlggﬁnp&r@mcgmaqa,rggﬁl@g@ﬂcombination
8y ﬂﬁSEWO?ﬁpM?ﬁJ forh iffRiankt Yaljedt ed with a power

supplying ‘neans, and a power recelVving nmeans
illustrated here in the formof an electric notor,

A BRUAPEBFIHE ARURRION D) . "Compr i sce ci & oui 13

Mh&&g@ﬁtﬁ‘%ﬂtaﬁgéﬁ{en@@mdvﬁgoﬁt%ecﬁﬁﬂl/&é af & PHSJidGsly known in

gene (ated resdnance frequencies. This resonance
theea éma plurafiyrafdiferenh embadineents e subsea pe ggemasine adapted ar-

PalicrBitecreudlf PR REFEER i S by SRR R fibted or ong

FaRRjeselabticowerahatspmissioaquency, said circuit being
adapted to enclose one or nore prinmary paraneters,

such as resistance, capacitance and/ or inductan ce

KL AR5 DA S5, i ang o
shige irfcluching, \system | Whersir sait syistera ibeirgnadaptat fohelectric power

maxi mym di stance of a powey transm.ssion line within. a

EARERIR AL PYRI P ePharISal Betelusiraie watha PoRer shRplig means.

gﬁ& Y powér recBivirRmRAn8 liAtMtEE hOfeCiH the RémY of hA@fectric motor, that
rops, cufrent [T mtations and/ or cable resonance

bremna poviee ransmissicn heeratleastparthe dn theaforivs ofzan: pighore cable,

di st . h of th le | .
PafpToes byl o S fgh s r sdmbantisHior 2pahir sbRkigo gene-
fated GBS AReTrRequBNcies. sespeci al |y the case if the

syst em exposes characteristics relevant to or close to

a so called "nose point" (maximum effect) of the
THR %bnance frequency depends on the cable used, the length of said cable,

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.

It is also known, in an application significative to the present invention, that the
maximum distance of a power transmission line 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.

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
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This will also cause a capacitive charging current
hi gher than that of the current carrying capabilities

woRobhessenbl e used. Cabl e resonance effects w PCT/EB20@/000540

limt the maxi mum di stance 3&as too |long a distan ce

wi |l give cable resonance within a transm ssion
frequency range creati ng a se ries or parallel

i npedance " bl ocki ng" of the power transm ssion at the

iespasially Hebadd if the Spem e dses pharadtedsticdyeldvanbtser close to a
operation frequency varies within the range from

spadgd raese poot 1(%«%%@%? 2Pt @RUSERMS- of Hz it has
been found that the harnonics may vary at |east from
0.2 Hz and up to the range of kHz. It has been found
{Tihig wilf aleo €aase aoapacitive lohangingeoirrest higheo tham that déthe current
wi th one of thesg%\(i;]vver tﬁ%stem rel ated resonance
e ca

ARy NG carabilities 4589 i n a generat ed

over-current or an over- voltage such hi gh val ues for
the current or volta? damage the rel evant
tGable nesariance effectmwill also hmitsbe maxiowes distancermtaadong a distan-

t hes over qurLe t V,

L e R YR
3@3%rf‘p’a’r§m|u¢1§ed5&@ fiflodking’ ¢fans Ipé&!e&“tnam@nﬂd:ﬁon at the transmission
characteristic features related to the present

|||ﬁ6éﬁ§¢mﬁﬂf@afu%qqﬁj‘céﬁ%hange of the values of the

utilized dynam c controllable inductor and its

conponents in said circuit (showm in Figure 2), the

S thel idsesoperatien fmquerhicysvmes withiedtg range fromkappnoxipeately 0.1

?&?s@r%%@a' '?Pftcgﬁ%é ts\?&c%o%&ﬁ it hﬁﬁ% @ag?nodﬁgs may vary at

%&f%&f%aﬁéﬁ%ﬂt&% rhfge /bfk!-§-6 956 291 -A; US-7
905-A; US-7 6 678-A "US-6 788 180-A; US-7 061

356- A and US-7 259 544- A The principles disclosed in

b t
1EFES0BER PRt it SR IRl 8 gt 53 SR Witn one of
’T’h@ poRer Systeth relatéd rasOmdricedfredliendied this adll resultiirs atgenerated
be nmenti oned t he patent publication WD 2005/ 076 293

DVRFiCHTeNtotan evekwoliagea SpeRsIgh vlpes fdhecurment Phygitage may
%%Yﬁ&geesth%nr%lec%ﬂ fr3Rsmission system.

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-
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
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.
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One enbodi nent is here suggested to be inplenmented by
nmeans of a transforner, with a primary w nding (PW,

wapwalserondary wi nding (SW for a connecti onP@DIR2009/000540

variable load (VL) and a megnetic flux path. Here a
transformer (T) is shown as conprising a conmon nenber
(CM and a by pass nenber (BM, which provide for
first (1) and second (2) flux paths. In said

trhansiripIBs dfs‘&&:sfedﬁﬁ‘thédélﬁatéﬁf ﬁutﬁlik‘)atlbﬁs h?éyab@dlsé@ il fo?ming and

primary w nding (PW and the secondary w nding

aotivating thejmpedancs valies “Zz)lllu%raéed)yl %@s@es 2 @ndrfat h

for | eakage flux. At |east one of the flux paths has
controll able relative perneability. It is here

PegpaiteA thid prieoait itds tobe tnhentjomeerthe lnanémtepmbiloatlon WO 2005/076

different types of |oads. In a ot her e

298 4ubwBish b chveiad (o PaiTPF SYRDY CORraLERI Jeyicgsand systems.
circuit current. In a further enbodlnent it is

suggested to control the power supply to circuits ex

O embodipeenttis herd saggested to/bé implesaentad dypneanspfa transformer,

SilycR eOgny Biding (BAl fode ssohlephbingind W) Birsh Bonecton to 2

Whatifo 1680(VE) 4R 8 magheRAUX gath. and especi al I'y
controlling power or voltage drop at a variable | oad

and/or limting a current through a variable |oad. It

g oA 0B s RIS &R BP0 et | Oana a by
lpaad riemBen@m), lecm Fmg@@m fiost (Thiant aiecbnd (2) fhex paths.
Ooa |

vol tage drop in the npedance is substantially
unchanged by; a. changing the effective perneability

T SRR S Ao PSRt OB g (PW) o
luye pasenddrywinding (8uV)cdrahthe sevent dixaupth (2)is aby-pass flux path for

hangi both the effective perneability of the common
&F%@%ﬁgﬂﬁ‘ and t he

At least one of the flux paths has controllable relative permeability.
It is 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.

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-
able permeability, and especially controlling power or voltage drop at a variable
load and/or limiting a current through a variable load.



10

15

20

25

effective perneability of the bypass flux path to
change the common flux and the | eakage flux. The

weatoentsspubl i cati on US 2003/0 117 228 A 1 i s SPOWAB2(09/000540

and disclosing a circuit conponent (L1) with a

control | abl e i npedance, conprising a body (1) of

magneti sable material, a main winding (Al), wounded

round the body (1) about a first axis, and a contro

Yd 8 el e r(shighesteeiuthe s dipoawatiiatibas irothe 1639 impedance, adapting to the
second axis, at ri?ht angles to the first axis. The

pawer iengienedtathe leadita a Agudond impgdaRee PHMaiaing, the voltage

' j Ny i Cin GHi ent (L1) is
RSB oA6Unpaihed bRk BRuplg s iameger
ar raangfeahding theoeffiestiveqrermeability of thel camimon fiuxrpath to change the
controllin he i npedance in the working circuit. This
arran@‘%’ﬁﬂ]ﬁ’?’| 'ﬁiﬁﬂ/‘_’ral so be related to various current and
volg, 2eKar gl b bffectile\perRivabfRyTBf AFleast ér‘i@b%spfagﬁ iffux path to

conmponent a simlar transfornmer device.
summuchange thedeakagenflgpuer di scl osed in the above

menti gned.prio rt publj [ '

doer Famd ol eieBimye sERnkgaRn o R E G AR 28 and the
flux gRédtivel gerincabiify bPtheetypasstflik path € thangelthe ¢orgmon flux

t he power supply to the instant | oad

condi 8ndhke @@QBQ@@RATI ON OF THE PRESENT | NVENTI ON

TECHNI CAL PROBLEMS Consi dering the circunstance that

the technical deliberations that nust be nade by a
raegsEtentpubliedtiom USh2003/0 110’ 228 Ablie showifyf @nd disclosing a circuit

SAmAsEsBh U h 3 S EANTRRLIS TaPraaied SRR ARORN (S of magne-
g%gblgﬁﬁéférrﬁﬁ @t‘?\%{)ﬁinﬁr@ BODS WRINEBA TS tHePb Oy ﬁ]ﬂéﬁﬂ' a first

on the other hand,” a necessary selection o ]
meisn and eqeontea windisg (AR), oveunsgledsiound dbe bedy i kakoutrasecond axis,

| i ke in view hereagf, to be relevant in the
&Bshyéweﬁsﬁﬁ%ﬁﬁ?ﬁ'&ure and arrangement according
to the present invention. Considering the state of the

art, as described above, it should _probablg t herefore .
The main winding (A1) 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
for connection to a contro! unit, for controlling the impedance in the working circuit.

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

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

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.
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be seen as a technical problemto be able to realise
the i nportance of, the advan tages associated wth

wapapotrssphe techni cal neasures and consi der at | PCIEIRAO9H90540

will be required in order té, in an arrangenent
related to or included in an of fshore systern,
preferably a submarine systemi ncl udi ng cabl es and
transfornmer units, cause adaption for electric power

CONSIDERATION'OF THER PRESENPINYENTIONNS in the form
of a variabl e sgeed driving neans to a consumer neans

TEGHNIGA): PROBLEMS ectric notor or the like, over a

ERHEp AP OSBRIt 8t bo e

bypa paspeskiled ivg tHeoart do b @ble txloffema sgletion 46 ede or more technical
resonance frequencies, (gjaeﬁcgndi'nﬁx on sai d speed dr

poblems p@sed ds, I & initia g@@cleﬁsaq{gﬁqlggmtdﬁlovt%e measures
SABMF seﬁﬁ'@n S£H0Ralire3tbbeCadtipied gﬂﬂ, 58 ¥k bttt Haft "B hecessary

units and therr conponents adapted to said
selaotion ebihermeans requiresab ithe fallawing technioal prasderss anellilsely, in view

BefRetip Reufeeentah e o Sore SRl dliggment apcording
fthegsiesemanoéntio.e control led primary parameters in
the form of resistance-, capacitance- and/ or

i nduct ance-rel ated vari abl e val ues and conponents

CEEHEnD 150 Sille o L3 B AP SUBCRE eAl Wertore
bé Seeh aisedltawhinitah prodemt tbdet atolbto cedlisestheumpsrtance of, the advan-

consi derations _which are derived from having a, control . .
AR aseeriaedivith ander the teshnicalRessiiTRs 2hdFangidergfons which wil

ggmii’e% RARERED, iR aﬁ%Fér?eSg{]}girﬁﬁjté@fo SifcRidedTh %nfoffshore sys-

Cc conponent's, corre g to‘one or nore o
teamn cpreferablyya pabmatnesysteby inchuding ngbleha@nddransformter units, cause
sai done, or rre_dynam c conpongnts_in dependence .
AR} RS pERR H B P BET Loy P ET SEPRPEGnens in the form
6Ph JafapieYRled tiViYSg ARG to AicHReMersatandRathe fanf/opan electric
said circuit. There is a technical problemin bein

aistter erdhedikei geen spowepANSMISSIAN ling Aecakie aat lﬁag*e%agrﬂy in the form
BEARBHEDEE 06, APAKpd M EER 1S CohpgRantiy Bflorreaucig
genevatedi aiopante fidgaepeiet hdeperttimgonsaid spesddsivemeans 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
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
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
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power transmnission cable to avoid any sort of power
transm ssion bl ocking. There is a technical problemin

wheimglski e to realise the inportance of, the BCEB2009/000540

tages associated with and/ or the technical neasures
and consideration, which are derived fromsaid circuit
bei ng adapted to cause or generate dynam c phase com
pensation in order to reduce power loss related to the

bhas Mhabrel dihafdb cenpohepsspcdepedente ofmicmeritaey eoltayerand/or
technical problemin being able to realjse the

chirent values detectecbabshid fonaymer means ander agiagentwpidmeans
%n‘@/otresgwapﬁlit neasures and consi derati on which are
0 .

Ve romsaid circuit being adapted to cause or
gener ate mai ntenance of a m ni num vol tage | evel at

sai d consuner neans, even. durjng a suddenl. '
et B8 el Peablem i Bt a0 SN IER BB 6 e advan-
T%iéseaés%cﬁatéﬁ Wﬂﬂ'éiﬁi/%rplrhggbsﬂhibé‘l R8h&Gre8 A dohsidAhti®® which are
t I nportance of, the advan tages associated wth
dedved frohesaid cirelit beingeadapted tactargs thelwsanaoee fiequancy of the

B b PERE o ARLE8) oG ghBE AL BBl g

vol tage and/or current at or adjacent said consuner
neans and responsive to a control signal generated

dhete is atachnigal peabiemtin being able tarealsa ther@ppstapee @_tf),ythe advan-
O shBfed TR 05 e o AR S idhabe) hicn are

dedilés rofrheaidraireult deirgy adapted ¢o eduse ot ggrerates dynamicsphase com-
with and/or the technical ani der.ati

reneatiof 1 Qreer %@%ﬁ@@%rgg$§%93§?%§ 38smijting cable and

%%g&gg JtSrait hin said circuit being connected between
phase l'ines or conductors in a three-phase
transm ssion cabl e, between each phase and zero (or

ound otent | al d/. . [ i t h '
Thete Sm B e Brotlamdn oy B6EdBRPISe B shogianss of. the advan-
beddi0asfictatd withdridier theaethimieal measures. arid eoritiaration which are
tages associated with and/or the technical neasures

dedved fronieaidiaireHit beingadapted to cause or generate maintenance of a
minimum voltage level at said consumer means, even during a suddenly

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
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.

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-
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derived fromsaid control means exposing circuit
conponents adapted to determ ne actual voltage and/or

wa@erwamsIval ues directly or indirectly rel at edP@DIBAIN00540

consu ner neans. There is &8 technical problemin being
able to realise the inportance of the advan tages
associ ated with and/ or the techni cal neasures and
consi deration which are derived fromsaid of fshore

fabledl Isetdie phReNines iod gonduétors) e threePhasetteansnaission cable,
sai d varlable speed drive nmeans; a mmin control pean aﬂ id
sai

bebtvern ﬁgctm@hasqe agd zer (Qsauad) mtpahaleaw%m&%ﬁédﬂ('
Eﬁ’re?,ad seI dency converter; any first transfor

an oftshore control neans connected to sald naln
control neans, to re ce| ve information-carrying

TRl P B BN SbiB3RRuY e retiheb e acvar-
?é dlhdsdd dgﬁéd Wﬁ’é‘tﬂﬁéﬁ !h%ﬁef:ﬁﬁucéﬁ%@@@ﬁ‘l‘é% driceepraiidération, which are

second transforner uni t; and sai d consunmer neans
danva@ frbm saidfcantrebmsansexphesing dikuitnesiponentsadapted to determi-

ey sitos oS oy it VAR ek lyof iyl PRatgd o peta consu-

H@_mggﬁg_l cal neasures and consi deration, which are
derived fromsaid notor being adapted to expose a
revolution rate or speed (rpm depending on an applied

#ﬁ ?sngtncfﬂ | nv gmai usﬁq QEfe tBrrEQh@%oiWh%f the advan-

pr ese €s as Its
taiges ﬂSSD’CIéibdMItH@'I(ﬂOI thte tanhalcahnmgasumstand edresideration which are

TR B LR e S
%E%C\t/ér‘iénbkpggﬁéd WFide phaams: Q%EFn%BrﬂrdP%ns‘iH@lﬂHWg%emones and

neans | ormof a variable speed drive neans to a
conmputer amasgementstdanneolet tofsaich frepueney eomdstriar; any firsé transfor-

| i ke ave { . SSi | '

i B g g pr LB ESRaE P RS e ShidTE R nedhe to re-
fcaivecinfarfizgRhLdeninYy sighdisGrorh @it magn g@umt%lahedns and to send in-
resonance frequenci es, depending on said speed dr|v

feramationeanrying gianalmionsaid insain copirel meres| effits foF C%@Pensat'on
?&bﬂe‘goﬁggc@ﬂﬁqtjéﬁges, any second transformer unit; and said consumer

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)

depending on an applied load and voltage 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 syétem including cab-
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
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transforner units adapted to said transm ssion line or
cabl e, said consuner neans and/or a chosen frequency,

W@ 200d/1¢389Tui t bei ng adapted to encl ose one or PGI/EB2P9/000540

mary paraneters (resistance*, capacitance- and/or

i nduct ance-rel ated conpo nents). In order to be able

to solve one or nore of the above-outlined technical

probl ens, the present invention proposes that a

R28t pattlyrtrane fame bban affsherel cableTeminsprising e dicuidot compensating
said circuit_and that said contyol neans js aaapt ed t.g
foAndMT reAErivg ganaiateddREORANGRITRAURNGSS SPEPHIRG Qn said speed
GAVE HANSS utifd ﬁérﬁ’&ﬂgbfb‘ﬂu eI he MndtR'cf said &dbile BRBYany used
paranmeters, by changing a resistance val ue, a

trapsformenanity ab aptedrtd/said tansmisstomlie omt¢ahde o$aid aiodsumer means
one, or re o#%/nam' C CO onen.&E jr&\ﬂdﬂefpzngl?nc Iof .
RBAUOR 2P 6B TeRHE TR CGHE BRI ATARLES Toilielpsg gg or more pri-
ARy paPARETENS (FR AN déaPacitdhas-earid/sRinduBRmee-reRiédcompo-
circuit. As suggested enbodi nents, which fall within
néetsgcope of the inventive concept of the present

invention, it is proposed that said circuit is adapted

to change the resonance frequency of the power

Irf arfefts Beaible tbk6lve @navarirflore gfthe raboversutiireesd technical problems,
bl ocking. It is further groposed t hat saigl circui

theapresant @vggﬂ@r@ PEIPQsERd gtt%cgm:@rm%a%gg or adjustitngirﬁeans is re-

ra%'@ Wé&ﬁ!&ﬁuﬁ%ﬁoﬁﬂ%@aiﬂ%fr& ﬁﬁ%gné.‘?é Qﬁﬁﬁteﬁ%t&ﬁtrol nd/or adjust
ransm ssi on cable and associated circuits. It is a?so

pnhe rmnam?etdisctre@dwmmump¢rsgrﬂsiaqmrm$poodmutos)rm or more of pri-

enerate n%iénten nce .of a nmipinmum Yolta e | evel at
P PREATEE RS HEQHENGIBg & Teaistancs Vol cisihariapge dpiys andior a
taffelel vHILO Bf sSial SheLONbR dyafie dompresnts Me depésdency of mo-

h
vol tage and/ or current senS|ng means adapted to sense
suinfaryolditage ansdorocureentvatiesadetactedipbeaid consugr gneans and/or

cqnsuner_.neans._ andr, fve to a control signal,
Ggﬁé’?g{eﬁ%ﬁe@e n%ﬁﬁﬂ/%igﬁglﬁgl means to control and set
the val ue of one or nore inpedance conprising

conponents in said circujt. . . :
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-
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

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.

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



10

15

20

25

30

Sai d i npedance conprising conponents w thin said
circuit are connected between phase |ines or

W@wdotBeF s in a three-phase transm ssi on cabl BCT/IB2009/000540

bet ween each pha se and zed® (or ground) potentia

and/or in series wth said three-phase |ines.

According to the present invention said control neans
conprises circuit conpo nents adapted to determ ne
aESpbtisiveOiot 86tral Mg e, geraratid hah uwesinicenaibbmeians taicontrol and
consumer means. Further it is proposed and sque sted
sahthesvalve of pr® 6F mqrsumegygﬁ%ﬁpmaﬁmm $in said circuit.
frequency converter as said variable speed drive

means; a main control means, including nenories and
@a@ﬂhmdm&m&mng compmehtsjwtthinmidjcimmqﬂr@rmnnected between
converter; ¥ utilized firs ?nsforner un

@hﬁ§ﬁ$F‘%S CbROVHCRRIAS Werhibash tgsaisyondrhle; Bifyegn each pha-

3&0"(6F l‘oYJ‘ﬁd) BbfiriRl bﬁ&'/o?ﬁ’f igtowith SBR thréé-pRase lines.
sal mal n control " nmeans and.to send

information-carrying signals to said main control

Aeering 1 akseBLOGRARTY SAbiGPisE oS EeRifes girguit compo-

HRnsABAptEs 36 Hetdimihe atRamnvotages@idior currédterdluderelated to said
Said notor is adapted to expose or maintain a nunber

SePNEYMEr M8aHs- (r pm) based on applied vol tage and
rel evant frequency. ADVANTAGES The advant ages whi ch
may principally be considered as significant for an

Further ﬁ&ﬂprdpdsetieumﬁsuggesltednfrfas Isardeof!s}ture cabler syfsteratshall include;
a subnmari ne Séstem i nclu and transf orner

lﬁﬁfr?%ie@déﬁﬂ“é‘ rtepas éﬂ'de‘f"élﬂbilgé ﬁ"? Means: 84NdR, control means,
|ﬁéiﬁ%|ﬁg RR&Rbries! BHHWoﬂ%dﬁﬁﬁﬁah@bh@ﬁtsfﬁrﬁﬁb@fecﬁwﬁ & #llgBency con-

spee riving neans to a consu ner neans in the form
(vbrten; aa1yaa1thzed finstttransformereunit; ke, ofishere eonjpaleneans connected to

sni SSI ne o cab t
sk Soer ras o BRRve nfePRicaiing Hohds i st main
ohtrofthelant @hd @6 seAaSAformatibAcadfyhigosignale 46 isal maln control
gener ated resonance frequenci es dependi ng gon said

mms @ircvits h@&ﬁmpe&lsﬁlaﬂm I£§PBANGEIEAUENGIPS; ALlY. $gs0nd transfor-
%r%@; %f @éﬂrﬁgpﬂﬁaﬂwn tHARHOS B MY drsthellike.

Said motor is adapted to expose or maintain a number of revolution (rpm) based

on applied voltage and relevant frequency.

ADVANTAGES
The advantages which may principally 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
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;
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said transm ssion line or cable; consuner neans;
and/ or a chosen frequency; said circuit being adapted

W@ 200enti8ese one or nore primary paranmeters i n PEEIB20091000540

of resistance, capacitanceland/ or inductance
conmponents. The nost significant features, linked to
the present invention, offer the utilisation of an
of fshore control nmeans related to said circuit, said

§i98) [en@fth BESAIE dadidand ang tiainsformerumite dif gath areutiizedp adapted to
dynam c conponents, corresponding to one or nore of

saidiransmissipriinecortabies, CORSURRA PRI @Ne/QrA grossn iequency. said
FuRbsIY SR SnGPIpeAETY troe AFRERBASftbr n the form of

sesistanes scapacitames andi induciane eonpsaentsneans and/ or
circuit. The present invention suggests an adapted
changi ng of the cable systemreso nance frequencies by

%Wﬂbgﬂsigﬁﬁcéﬁ%hftﬁéélang& 1Y M Bresint VRnAbN "Xt tAE utilisation of

the prinmary paraneters by using said control neans
teinadffshoee adafroleteans rajatedrtd said cindwt, isa@id oenteelmesanggbeing to cont-
signal s sept froma nmain control mean SHbj ec

FoltHTE} S b0 s Faniayd sorbBongRE! derenSarbiif fbne or more of
GBR pehan ?él’éﬁnét@%, B&%@ﬁ?irﬂgﬂh@ﬁélwof saitligiel r9Aerd dynamic com-
the characterising gart of the appended claim1l. BRI EF
PESERisHT danendensE oCATOOEMAM Yo agragdescurent vdlues, detected at

_ . th
Srlsr Gk Reat pHEl “GikBER paritients SRARIERREE, 1. o
described in greater detail in the following with
ThechiBRAG! IJeRNaT P VRSP atapied Shalitian ahitis wable s¥pigm reso-
ggﬁﬁétfrt%ﬁau‘"eﬂ%@ by %r@rﬁﬁ?ﬂ@% at‘ﬁggﬁ {/é]ﬁe@ be6he bf fnore of the

wer nsm ssi'on, a po r means havi ng a
\peimary|parametats diyi using said controlimsansghataresadapted ta egapond to

show ng an arrangenent cording to the n el
FeRtAte T ReRviEd Taransepf ES8A et cRer B ERR  « h a

vol t age/ power graph illustrated above said consuner

means, Figure 2 shows a graph of the inpedance .

Ve subijest matterwhichanay pringipgliebe gonsidered as gharagterising the

ﬁﬁé’%%eqtruriﬂrﬁgﬁﬁ%gé%g%g iR168 BRhrd R4 BArtBithe appended claim 1.

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:

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-

ted above said consumer means,
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mum and i npedance m ni nrum appearing at different
frequency values, Figure 3 is a sinplified circuit

waelragnssrdf an arrangenment and its circuit andP@CT/BB2009/000540

conmponents for conpensatind2for resonance frequencies

and including said dy namc primary conponents and its
control neans, Figure 4 is a sinplified block diagram
representing a control nmeans related to said

FigWwedE RGOS a draphidfehe im ridesvatiatipane nélatioa s frequency for a
Figure 5 is a sinplified block diagramrepresentjn da .
sHbMacinacable, Milized indthgrrrgseny '@,\éﬁrﬁlomaﬁﬂda@ﬁ&"ew&wnge ance maxi-

e s R e B G S g e

r_eferencebto Figure 1 it is illustrated in a schematic
view a_ su I bl [ St fqr, .. .
Eigurer3 & 3 sRapIteceicwtsLagiAm Phan i podRmeShABfyts lgHL and it

| -
EoRpthgFeTol B RHSQfRT) ehinm BRI S PRI S oy
namis piiswirp scofmpoments angitseontsolgpeans.ng neans 2, is
illustrated here in the formof a variable speed drive
nmeans 2a, to a consuner neans 3, in the formof an

Figere 4 &5 ARIMplifiddl Bbck BRigrarkgep@senting Rasetrol means related to said
transmssion line 1 at least partly in the formof a

arengemeat dtspgiecuitanthits compoBeMiadithe cabl e section

la". Said system shows circuits and conmponents for
conpensating for and/or reducing generated resonance
Figares 5 & simpléfizeislboly diagramirdpsgseating iai maimeenteol 2egans related
transmssion line 1 utilized in the formof a cable

1 saidna@riabieyepeed ddve B930Syt i | i zed:; any transf or mer

units 4 , 5 utilized and adapted to said transm ssion

line 1; said consuner neans 3; and/or a chosen

DESORIRTION. OF THE PRIOQRAREMBODIMENTSIRLAS CORPANCE WITH

' eLs, - e,formof resistance
%ﬁﬁ&?a%a@ﬁgﬂégt‘bnponem s and/ or inductance
GO AsTEAlreeBdig iRl 1 itualiefateli ih iszsshenedtic viBRSCRIBTMRENE cable
OF A CURRENTLY PROPOSED EMBCDI MENT |
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.

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-

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,
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
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It should be enphasized by way of introduction that,
in the follow ng description of a currently proposed

weewodissent which di splays the significative PCT/IB2009/000540

characterising features relldted to the present

invention and which is clarified by nmeans of the fi

gures shown in the acconpanying draw ngs, we have

selected terns and special term nology with the sole
ohkasitrhone primani gerameters, i thel foymgd résistanoe @otmpanents, capacitan-
concept. However, in this context it sh

SBSOMRANantn gk indystance epraperents Aed ther Galisuitiizrgere

be considered as restrictive exclusively to the terns
selected and ut ili sed here but it should be

DESCRIRTHON Ot A@ldRRENIEL%GR@P&SEBIEMBQDIMENT

ekt B eBoptRiedod e Rt eriop hal T RETERE Mg escription of
%%Féﬂfy' p?bbdlsé&‘émb@ﬂﬁn@i&nﬂﬁbh idisptayethetdi |ﬁ§é’uv‘eoclhﬁacterlsmg
ble to"attain the sane or substantially the sa

rfeatama ietatad 4o the pesent twention aad whigh g ¢|é'ﬂfé€?<bht aneans of the fi-

b Sodhet Ty Bt BERERGE du et sBlef HPRRRR and specia

mlhélﬁgyavnh taecsok inentith prigeipallylofsdianiyingathd uh\venilvé concept.
or said cable section 1la" as a single line, it is to

be noted that these single |lines represent a
h; td
i 5 RS b GRNE Hab 88 O slected her
dhnakm rotrbescorsidered @si regtrm:llve lexclugivebntotBe tamas selectageand utili-
nor.e .or, .l ess

S Bk ol SRR B 43t b e

W €6 tﬁ@t}’lﬁ é&fcﬁuémen éﬁ’édﬁw@éss’és' almécﬁni@un@qmaleﬁw \Wméhtfunctlon in
FI gure lustrates a current breaker unit 6,

the samie omtantlally thexsametmaaner @qudﬁrctpec@pw@m%able to attain the

SAie SCsup IR e sée Bterion ot Vb e~

cooperates wWith said main control nmeans 7. These two
i nformati on-carryi n1g channels are ilJustrated in th

WV Fefgrencedodiigineet is shovanthe inloAuetinh Plan ﬁHéHSem‘%"é 10 in the
\Qléctﬁ%om}’tr?ﬁ&% rdo Co?rc%glé‘%]&f%ﬁnfbel amd hFhG&bh Figure 1

means ose sl nhgl ine is
rshbk/sdsaml tite tl vov-said/ cabrle sestion 1a” as a single line, it is to be noted that

these single 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-
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
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.
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Thus said arrangenent 10 does not only include a
circuit 11, as shown in Figure 3, but also its contro

w@eeaiw9d2 and nmay al so i nclude said control PEHRERO®/000540

Even further single lines ith the Figures are to be
interpreted as two-ways signaltransmtting lines. Wth
reference to Figure 1 there is illustrated said

control nmeans 8, which are rela ted to said
SajPARTEshtrditnaads 3, dif tws-Wdy informigiencoamying thannéls, in co-
which circuit is nore closely illustrated in Flgure 3.
speratioprwithhcomteelmeans 8, whess singteling st narkeswith fwonway arrows.
dynam ¢ conponents "Z", corresponding to one or nore

of said primary paraneters, by changing the val ues of

Faugd saitkavangementyh does nobamlgircitude iarcicbejterid asshonin in Figure 3,
monmentary vol t age ,ang/or current, val.ues. det ected at

byt alsedisantiol fiEeHis 14 2R anay alsejine/uAe saif o] peans 8.

and/ or adjacent a utilized transformer unit 5. Mire
specifically said arrangement 10, with the circuits or
Ewendurtier sifigledingsdn &he higaresiars tocbe intenpretedss twp-ways signal-
fhan&%anﬁi tune the resonance frequency of the po wer
PAREYHIEY1BRScabl e 1a to avoid any power transmi ssion

bl ocki ng. The term "bl ocking" is to be understood as
conditions in the transmssion line 1,

nder
Yith fefetenceda diarect thefe fslustrated i EAEFOlIBRRRHBhich are rela-
FOFC s BhtRmgrh 305 s Bltcl 11, B CoimRbnert@IRE Bhich ciruit i

atptotskdipillostraedan Figureraat e phase angl e conpensati on,

to reduce power loss related to the transnmitting cable
la and associated circuits 4 , 11, 5 and 3, the cable

!'S%ic'; Eorli't%ﬁpgér‘(é ged P%@d% lc3Rftol 8MEloPmdte dynamic components “Z”,
surtace-re nd a

ated cable section la ' a )
solrespomding ¢b ahedrcadresfsaid pimanapasaeters, kywshanging the values

further adapted to cause or ner inte

o ReLnS OF g o Satit Gim Bonst iR Th BbRe BN PG eflard votage
AhdicH SirfePit $HRRE dBRSdIEd at saidatbriduimetdndansidd@alor adjacent said
appearing load variation in said notor 3a. Control

oneans and/or adiegast a ptilizedstansfampendgrihent 10 i ncl udes
vol t age and/or cur

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,
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,
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”.
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rent sensing nmeans adapted to sense said voltage
and/ or current at or adjacent said consuner neans 3

waemonesponsi ve to a control signal generated BYT/EB0eD/000540

main control nmeans 7 to codAfrol and set the val ue of

one or nore inpedance exposing conponents 1lla, 11b and

1lc within said circuit 11. The sensing of said

vol tage and/or current values, as in Figure 1, is

iJdidsiréat £f jPfirthef adhprditodasikeomngenenité nainterdficaf At minimum
sai d receiving neans 3. The arrangenment 10 and its
voltagelevebana predetermisied voltage ievedat saidrepnsuger means 3, even

ARSIy S S, T

cl osed | oop arrangenent. Said inpedance exposing

components 1la, 11b and 1l1lc within sajd circuit 11 or

sondeh eiretts aromgaes 1_35!“ SRId AT a%&eéaemtn* q:!"gh}dgéss",ona?e and/or cur-

FONRAA) hBaR8aR8pted BseliSe sdid Yoltde ARHIEHELALA dbradjacent
ree-phase transmnl ssion cable, between said phase

saidezgnsumeranamsh 3 sndaedpenrsive toa cgntrohsignabgenaratad by said main

"O' and/or Ln series with said three pha se lines, .
e b3 dn RS hE a8 BB e iBAance exposing
cBHoRBAE $1dM1bZand i ic WithRT sdi@ cirdditaat e the dynamic

effect that is linked to these conponents as primary
paranmeters by changing individually said active and

RSP Qoo wBF Bt oed s HAEELAZ1 o6 tystated ac-
faidentrartraristareseri unitt Sier adjacedtsdid rgcgiving méand8. The arrangement
gspl ication.Said control cjrcuits or nea

At iksegontrplimRans ¢ @@iwelmﬁ%wwﬂemgéég ’afiérz)ted to refer back
6} MaftP cdritdl (ABAng PUAG REUIAY Gilef istRIZtio e thus to form a
relate 0 sald consuner neans 37 Sai d submarine cable
slosedriodparmmhgement| udes frequency converter nmeans 2b
as said variabl e speed drive neans 2a; a main control
means 7, including nmenories and conputer arrangenents

??%é% [ﬁ%&@%@dd@i@ SbHhBoRents ANRAEE 1B @ndol FawRhin 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
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-
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.
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converter neans 2b; a |l and based or surface (topside)
based transforner unit 4 : a subnarine control neans 8

w@eomwaatisesl to said | and based or surface or topSi/tR2009/000540

control nmeans 7 to receivelpnformation-carrying
signals fromsaid main control neans 7 and to send
i nformation-carrying signals to said main control
means; the submarine arrangenent 10 and rel at ed

Shi&ékbﬁtﬁoll:lrcﬁmé of AERB R I20sbripriseisefaipthan eitcuit components adapted
frequenm es; a submarine orientated transformer unit

& delemmineieievant veltages ander surenhialup Eriated tojsaid gansumer
él‘(‘]o‘{_a notor 3a. Said notor 3a has a nunber of

&0t ons dependi ng on applied | oad and vol tage and

rel evant frequency. Figure 4 is a sinplified bl ock

%Lgia %@q”r‘n{aﬁ éggglg;yggqé gg{ﬁusglgclzalsg fq%%ﬂtgﬁg)lé agr?vel r means 2b as
Saidd 2Bid Qﬂ)eé@aﬁ\?e %éa'glsan o’I% rﬁaﬁi"ébﬁﬂcﬂ %éaﬁ%@ Wh&ﬁdﬁ@qnemorles

sending circuits I ncludes a signa
pnd cesyiuter annalmgements Gailldstratadlir qure@openmﬁgd\xmsald frequency

vl menn b 8 A ALY stdoh ARtSof VARAIIhed: unit 4; 2

308MarinE *oRErbl M@afs 'BecdriiéaRdd 0ddia hdpbak el oﬁwrfétm or topside
val ue, especially at said notor 3a. Figure 5 is

SORGE0l mee@s Bite crcaivaifermatiqn-eawying ﬁgar@lthﬂpm %%ﬁtm@n control
U 710 et taehrt 8l PR SRR Gl FaffE¥Rfcl means; e

bubmﬁhétarmgemmﬂlmsalimelé‘tbdmms dmfonr cﬁmpenlsﬂtmn?for resonance
Acircuit 7d is adapted. to ?ensg) or ca
ragspr

Il at.e
fr@ﬂeeawfes.. @rﬁ%@ﬁ@@e@é@ukﬁt&% MisT UaitD: agtswﬁ?g’%‘e orientated
ﬁéurﬁg} eafs il ok mdf SRR /C- A circuit 7e is

apte to sense or calculate the rel evant frequency
value "f ' re lated to said frequency converter neans
b., Sai d troI nmodul

o TG SRBR03 PO ol ot EABRRhg LAY B e vorese

§Pwrélevaﬁ¢fr§@,émyde with the maxi num or. mi ni num val ues
0

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

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.

Said module 8c cooperates with an information-carrying path 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

to said variable speed drive means 2a.
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t he i npedance val ue or relevant value for said
transm ssion line or cable l1a. In Figure 5 said

w@amwnodsdsrodul e 7c is controll ed by a conput er PCT/IB2009/000540

arrangenent 7f with a progdam nenory circuit 7g and
menory circuits 7h. Figure 5 also indicates that one
and the sane nmain control means 7 may be used for
i nformati on exchange with other control neans (8)
EI' hi8 datitrd] thddies TeamPpriSed fecdng anddratispaittingedircufts Jar Zb and a
2 shows a graph of the inpedance variation "Z" in
centseliroadyls 4% equency "f variations for a submarine
cable, utilized in the present invention and
il lustrating i npedance-max and i npedance-m n at
Al difcaiteamt isspiaptdd t $eresguemeaiculatetbe. relBvant impedangeofalue “Z" and
the system rel at resonance .fre i s here caused
Eg/tad*ﬁathabvﬂae @H@ﬁ%?'eﬁ%ﬁa'dgqoﬁtmﬂgﬂe - par anet ers.
This may be continuously executed, based upon basic
frequency set-point and/or | ocal cl osed | oop control
nmlmwm'iiugls adapmd to/sermdorrmmlateethpdmvanv\ﬁequewaj@e “f" re-
fﬁ(ing th vo current ggnd phase neasurenent.
g F%%‘H et"&m‘? v 5" W&Vt ned with phase
conpensation to reduce | os ses and a voltage

regul ating system via said arrangenent 10, to
Saicheentrolanedylei’si i furthey te gpsurethat the infpranationsearafing signals

néﬁﬂé c)?bnttr?:hﬁl % S +6t'&|r§ é@%thqﬁé f’l‘&r@%’iﬁbgpgﬁ%h{é@qgalues of

ing o circ

e imsduzmcealalds pissiewant vafue foe saWﬂommnssLonslmemrasabﬂg 1a.
nmeans of a notor, by electrically controlled
components or by fully electronic equipment, creating

" F@E@ i5NGid cohtial mBBé‘i%gfcslsQfonirBﬁecﬂ’ by @édfnﬁ@t@@%ﬁbﬁgément 7f with
and el

conponents. subsea application it wl
Iaeprbgmmrmrnotyoclm chg)aml mmnwrmmuﬁsihd covers t hat
can be pressure conpensated. Such equi prents are
al ready avail able. The present invention is naturally

PRjuré Qﬁél&b ‘Fr‘icﬁéatb@ thaorrmhnd tHeesameirhginasortrobshesing Tfay be used
exa | e above but may be subject to nodifications
ferintoumatiop gxchange with other control means (8) similar to the means 8 as

shown and described.

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.

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.

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-
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the inventive concept as disclosed in the appended
clains. In particular, it should be observed that the

WO pwomisgonl illustrated units and/or cir cuit SPEEIBA0E/000540

conbi ned with each of the d8her shown units and/or
circuits without departing fromthe scope of the
invention in order to be able to attain the desired
techni cal function. CLAIMS 1. An arrangenent (10)
tlehVeradeleasl & thelboheumies hedars B taidisig stallihgeffedieduring variable
and transformer units (4, 5), said system(S) being

t(&HGSdr el ectric power transmission froma power
supplying neans (2) in the formof a variable speed
drive neans (2a) to a consuner neans (3) in the form
Thedoniabeftsaidcinniitol1 (2g)bepachibeed bi enechamica apijn@nent of the

transm ssion lin east he f

GATBONGHS: SUEhBP DY (HkaYs ehagoteldy dlbebiely SoriBg components
SEUE e f th

pEby W@@?‘%fa'ﬁ%n‘éﬁ’;“;&?ﬁéffsé'éﬁﬁﬁﬁsgg'"? S Spagg® of the primary

paramemaed tizei) companentssed transm ssion cable (1a);

the length of said cable and any utilised transforner

units (4, 5) being adapted to said transm ssion |ine;

fiPaSuBBEa %g%t@hﬂf @il e MiPGEaNtito /ise v, ccﬁnﬁp@hents and covers
circui ei ng adapted to encl ose one or
t ( bei ng adapted_t |

matmn;pq)arﬁéﬁuteee@npﬁnsat@df%wh BAUIPERNIS AfR already available.
capaci tance and/or inductance values and thereto

rel ated conponents, characterized in that a control
Teeresdt,inntion is elaturally hot sesiritted te the efbad ih)nentsﬁs‘;miosed by

%gf%ﬁ%ag Ség'gﬁf,ﬁﬂgﬁ{@ é guﬁggtt tg_n%gogl ?g@tjor{sc\gflp%@ departlng from
BRIV ORG Rt as B osdd AhE dPipefiBed dardret er's, by

changi ng t sald one or nore dynam c
component s |n dependence of nonentary voltage and/ or

T BpGiuia t S300 Be Pertudd vif e FROTHIETINIBEREA Ltk navor cir-

clit® rithy bé @omame@\wnméaanbetrreeém@asnmh Lumntsgamm circuits without
vol tage regul ation, in dependence of a nonentary
departing from the scope of the invention in order to be able to attain the desired

technical function.



10

15

20

25

30

| oad situation and/or voltage stabilisation. 2. An
arrangenent according to claiml, characterized in

W b@v/1swdtl circuit (1 1) is adapted to change PEEIB2009/000540

resonance frequency of thelpower transm s sion cable
to avoid a power transm ssion blocking. 3. An
arrangenent according to claiml or 2, characterized
in that said cir cuit is adapted to cause dynam c
chaamsonpensati on to reduce power |oss rel at ed to t he

transmtting cable and associated circuits.
ar randvnarnanaemept( 1ty related o an fosizor@rsygtem Includmg cables (1a)

char acatn%‘ytjrér‘?é? et Wts @359 s%hd erétén'\( s) bje)i Vgﬁ@gﬁﬁfjelectnc

to cause nual n enance O VO t'age

sai d @owsarnteEnsmigsion fidm aqamverchu:pplyg\garrraanse(ﬁ) inothe form of a
variation

I r angenent di t of
{ he prveeaélr%q@oe&diqiw@ MERE? 428012 CRRFUMER REZENS 4gkin the form of an
cont 1 Qlie tRaRTotbP I'i@ likl &veY @l gRas t?éﬁyn‘?i%si‘éHrlfn%r(ﬂ) at least

sen sing neans a to sense sai d voltage and/
cur r empartiy |mhheafd;ra®éan aftshoeg qalder(éa’h)ecromprameg @@lrcaﬁw 1) for

POt R8P M ATt W ygpes

or mfd%pbﬁﬁénd@@ﬁ@a@@%éd'&wé@ﬁ@@ﬁ@(ﬂaa & ultllé@d tréﬁbmlssmn cable
11c) within said circuit Anarra

accor dilak the lengih ghsaidicab am eemmh@eﬂranﬁf@rmer Unlts (4, 5) being
char a d

con‘po(r‘?tg%%)lte(%% séa tltéil%tn %ﬁl |h§fp Eﬁgeé 8%.%} gﬁd/torg chosen fre-

1) ar quenoyesdie dirbeit mrqu@aeapneuae enclasenshebomore primary

a three- hase tr ssi.on cabl e, between ea%zfé’pﬂﬁ

And 7 SREAGHETS it (IR BCR!dRB S ENCa RORC ARCE ANdler Tdkiance values
sai d iy eFl:lE@sr@Ialtéd]Sém 5n:]e|'ﬁ§ Sharitl6iEed u‘i"fﬁé’tréjb&gtrél%eans
any one o recedi n al s, characteri

t hat i{aaZ,dS)dsnelaeted teesaid cireyit (D), exidaomérot meamstls adapted to cont-

COmPORGr i BADR) et SRR SR AT cores-

?Pa?:r;p@lﬁgm ?rZé;Iépﬁ@r@ of sQdPHMANYPRamichersPbe eRdhdielg the value
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 said circuit (11) in order to achieve dynamic
resonance tuning and voltage regulation, in dependence of a momentary
load situation and/or voltage stabilisation.

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

3. An arrangement according to claim 1 or 2, characterized in that said cir-
cuit is adapted to cause dynamic phase compensation to reduce power
loss related to the transmitting cable and associated circuits.

4. An arrangement according to claim 1, 2 or 3, characterized in that said
circuit (11) is adapted to cause maintenance of a minimum voltage level at

said consumer means (3), even during a sudden load variation.
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zed in that said offshore cable system conprises a
frequency converter as said variable speed drive neans

W@ 2ap/19%ai n control means (7), including nmenpCT/ER0EH0S40

conput er arrangenents, connBected to said frequency
converter; a first transformer unit (4); an offshore
control neans (8, 12) con nected to said main control
nmeans (7) to receive information-carrying sig nals

fragn gai é#r@ﬁgéméﬁ!%édﬁrdlﬁgdﬁ% ?W\etéftﬁél’;b@'ecedmg claims, characteri-
information-carrying signals o said main control

nmeans zediindbat said cpn)troﬂ mea@édﬁér?-s) NGleres witagesand(pe eurrent sen-

LS by PR AR BT a8 e gbfont o

ar r angaitesdnsanear deaas (3)) arltyrespengf/ettdme qondodbdigngl generated by a
clainms, characteri zed

adapt gpin &OBF(Bb@@aQSr(ZMS’e‘FOTB'FO PQé@PEW%Y@”é@gQHSM@“%W impe-
appl i gdnkb@dlpasidg sttt 122 1aBa M o) WRNH B3 circuit (11).

6. An arrangement according to any one of the preceding claims, characteri-
zed 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.

7. An arrangement according to any one of the preceding claims, characteri-
zed 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). '

8. An arrangement according to any one of the preceding claims, characteri-
zed 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 con-
verter; a first transformer unit (4); an offshore control means (8, 12) con-
nected to said main control means (7) to receive information- carrylng sig-
nals from said main control means and to send information-carrying signals
to said main control means; circuits (11) for compensation for resonance
frequencies; a second transformer unit (5); and said consumer means (3) in
the form of a motor (3a).

9. An arrangement according to any one of the preceding claims, characteri-
zed in that said motor (3a) is adapted to expose a number of revolutions
depending on applied load and voltage and relevant frequency.



