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WD 2009/ 115895 PCT/ |1 B2009/ 000540 1 Arrangenent

Rel ated to Ofshore Cable System TECHN CAL FI ELD The
present invention relates in general to an electric

‘gower di stribution system 5 and is nore particul arlt}/
BRLEAIPY ed t owards an arrangenent ther et oPCTHE009/000540
present invention has its éppl ication to an offshore
cabl e system preferably to an arrangenent within a
submarine cable system 10 According to the present

I nvention saj rra nt 1s.,ada to offer
dﬁféﬂﬂ@m?@ﬁfﬂﬁﬁgem{%r%eﬁlﬁgﬁ% regul ation, for
adaptation to a nonentary |l oad situ- ation and/or
stabilisation. Said cable systemis usually a

t TECHMRALFIELDct ri ¢ power transnmitting system k 15

WG hr SUnETRVE NG RIatE A deher@Picart 618BSIE Power distributiort system
trans{orm a first voltage value to a second H%I%poer

vénd igmoteparticyarly seneenated towayy ag grpRgement!t
adapted for electric power transmssion and is in

this applica- tion illustrated wth a power suppl yi{;ﬁ
nFhapresent inventinnhask itsapplieatian te ag s8sbrra ceble sysigmpagierably to

; Wl lectri t
o P e R S IR B e of

power transm ssion line, at |east partly, in the

Eg%ﬁ%rgfngqg ol Br%ggﬁﬁn%?éﬁ ?%ip raglfgﬁé@rhbbﬁ i6 aBHPER ' Bffer dynamic

XPOSi ng Ci rcul ) pensating for _
anssooandeotuningdandi volfages regulation, foeadapiaiion tpiacfo@atiapsioad situ-
25..Such j es depend on the construction of
sgp%f‘ g?)déé{jsgérﬁlﬁ%forﬁrbans and its conponents, the
transmi ssion criteria for the submarine cabl e

i]] the ch I j . e

+ Sai Bl e in iy EUBlup R0 Ha g o BB pR fanditingsystem,
s @hithansalielsesemesoranate ittaasfoongroumits tte trangfoom adirst voltage
chosen frequency. 30, Said LOr. . ircuit i
atidlpe é(aatsgf%ﬁﬁﬂ?'é% V8H%99|0Yal'1|?ébrgw%%{' rSél'lent gl re: zt ed to
the term"primary paranmeters”, in the follow ng
%ﬁ%&%%d@@géﬁdé& %rr] %Eac%:%l p%%r Yl%-)né'g 88{01’]1 Jaﬁﬁ ?é 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/for 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
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2 having one or nore conponents, capacitance val ues
havi ng one or nore conponents, inductance val ues
havi ng one or nore conmponents or a conbination of
t hese conponents to forminpedance val ues.

RD OF THE | NVENTI QN Met hods and ar r%ﬁ?é‘@?f&'?(?"é’s““
of the above-outlined natufe are previously known in
the art in a plurality of different enbodi nents of
subsea or submarine adapted ar- rangenents, related

to or includin u e t r
e R e i
PEspaNemtsy |ddilotmcawalaag hmng one et mbeziceropements bsd compination
\(/:\X?PL'GS and trapsf grmar its |]ncl udi ng, system

d g%ccggqq!\egt}stp ANFRYTEE for el ectric power
transm ssion over three phases, is here illustrated
with a power and a power. receiving
n@éﬁgq @HEP@#S‘W@‘&@S& formof an electric
MAe@ods bhéhrr&ﬁgé}ﬁ@tﬁts f ﬂfé\/ﬁfovbfo@lﬂmav safupa atd plemoa*sly known in
| east partl In the for of an Ughore C

ORI 8 ePlurplity of difesam © seq ahﬁ&{gg@qe@dapted ar-

f Rhg8MEAR! reled fd HindlBdifg a@%bﬁﬁnh@%@lﬂ@%?ﬁem adapted for long
frequenci es. This resonance frequency depends on the

crappe eleskie PoweE treRFYISEiopf sai d cabl e, 20 any
transfornmer units used adapted and related to sai d
transm ssion |line, said con- sumer neans and/ or

A @s@«»pusweiqwmarrar@smnblr?letﬁdtto gaioffghaigasaties i transformer
SiMitsGdudifg! g%rﬂTWh%ré?ﬁ bgﬁrsys@ﬁ'r BUIRd 8lspted Ftﬁ*élélﬁnc power

resi st ance, apaC|tance and i nduct an- ce val ue
Heansmissioroeyss tee Hhases. iraleradflusiraied with 2BpwWaL wpPlying means,

vald'g owgr'sre!:éwhg nzi’%]a?ﬁ iKJEBWR Helfe RthaRbHH Sﬁéd Qlactrlc motor, that

S|gn| |cat|ve resent |nvent|on th
NeVer apowes apsivission Ilae pbuRast pardliginithesfosm of |aﬂé7ffﬁm>f|¢| Gable,

2;,? | ngg]clr&ﬁ{s%% on¥ffs's a'btgfn o R&6hfol ¥Rd/bPFeducing gene-

g a notor I'mted erw se occurring
watacbrgsonai\cerﬁ&guemme%nt limtations and/ or cable
resonance frequencies. 30 It has been recogni zed that
if a chosen distance or length of the cable is too
gFtésitesopandedfoeduengy depends\anl the gable used \ihe lengéugfesaid cable,

S a3| N &%@EF ﬁ;%hs/ %E%%P%lﬂa&% to SicPtrarsnii&ion 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 [ine 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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3 especially the case if the system exposes
characteristics relevant to or close to a so called
"nose point"” (maxi mumeffect) of the system This

al so cause a capacitive charging currenpt.
wtorlzgf'?”tlﬁsé\’? of the current S carrying capabi Il([meogQ@r540

the cabl e used. Cable resonance effects wll also
limt the maxi mum di stance as too |long a distan- ce
wi Il give cable resonance within a transm ssion

f [ﬁ%ﬂ’%ﬂaﬁg%é g{é@‘?w‘ﬁ 9&@?99)&)0%85 char@étensticdaerlanttlto or close to a-

povver transm ssion at the
tsmnaliadésompoumﬂ (manmmgm}ﬁfé ¢ p¥sie®nci es. As the
base operation frequency varies within the range from
approximately 0.1 Hz to several hundreds of Hz it
hakislveiealsh caosk 4 bapaditive dhargingcwsentdigheathandhat af gheseurrent

0.2 t f kHz. 15 1t h
b‘ré%w'?%ﬁ?ﬂ}?bfﬁﬁof%ec%gfenﬁ ﬁg:]geo? t he har noni csalss to
coincide with one of the power systemrel ated

f i i b
oG aplearananes e WilabS Ui Gl bistdheS 4G oy uistan
t bewillgive odble resoahn@gmtmaya traca raspiont frequeptyange creating a se-
Lé%sglpqsr%@ Eglul?lpgmé aR eor&%/} éﬁn\%ﬂ\%t'%go&eét%e transmission

Siiﬁ&ﬁsbmefmqubmiés)duci ng conponents that have a
filtering effect on said harnonics. Taking into
consideration the characteristic features related to

t hlﬁ the %%k%pﬁrﬂrotna’lfeqmgéy -&‘dheeaﬂmlmmeaangmimlya apprdxim?tely 0.1
val ues o e
RS YT KRN IR

2)east fAGm 2 H%ﬁh@ﬁtotherﬂaagebokmhl s are already partly
known per se. Exanples of this technology are shown

and described in the followi ng US patent 30

kaPlla's ®abh filhd it iforsrrRare/st tﬁ&gnﬁcﬁfﬂ:séigtb dblndd&\ %it9 56e of
91-A; US-7 026 905-A; US- 7 256 67§HA 88
5‘4‘”}& |n a generated

13@pﬂowmsystemﬂamtemweu@#eﬁ%s
200 AreRPar aCdverRERATY, SOEPHAIN vAlues for the current or voltage may

damage the relevant transmission 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-8 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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The principles disclosed in these patent publications

may be used in formng and activating the inpedance

values "Z", illustrated in Figures 2 and 3. As a part
ior art it is to be mentioned the

‘%%‘{“u CatTon WD 2005/ 076 5,293 Al which is B Boaroosao

to a power supply control nethod, devices and

systens. One enbodi ment is here suggested to be

i npl enented by nmeans of a transformer, wth a

p ﬁ'hgﬁﬁﬁmﬁfeg @'is'&%séﬁ’ W the@é‘ Bat@n?&%ﬁ%ﬁé rﬁb? Bé Oged ﬁ\ﬁarmmg and

nection vari abl e | oad (VL
rragtmtmg the umpepame VQI'GBS-T&' dllustrates g Figuias 2 @1’*}1 % s
shown as conprising a comon nmenber (CM and a by-
pass menber (BM, which provide for first s 1)
s As arphar( athé prsr arhit issto bermentioned thapateptiub l@#@nprs%005/076

! D% AR ieH lideSiebi 35%% #gﬁifg%&dm{défh%ﬂe g8 bt/ ¥ystems.

fe secon second
flux path (2) is a by pass flux path for |eakage

\ f I

| Bl B9 lhobdf | L EnayheA TPl oo,
cwnh aqirimgdry wlmiupm(mw) sngd @l segdndary wNindirg 54Y) foy @ecpnoectlon toa
I d t ted t
| vaie et SETFRmes RGPS AL chorteiroui t
current. 25 In a further enbodinent it is suggested
t th ly to Ci ' - i
Bsier bt BT EShaTh bR Baf iR o o
NMBisDREMbel (BN (hichqirovide fos first(1)i andf secbhe (2)flxgaths.

suggested the introduction of an inductive el enment
with a control- 30 able perneability, and especially

C AN i@ trhhdTErmisIIRE first OpAtAQE) il relatedtto me/mrha’qlvandihgamn and

2Bicrepemars witshng (oo BesReoRe A8 (¢ 1F ey FHRe fuk Batn for

swgg@m&_that, upon variations in the Ioad
I npedance, adapting to the power transferred to the

| oad to a new | oad i npedance or maintaining, the .

v at lea@fonedifaRe fitik patAs hagdontranapianelative pervisabiing i al | y
unchanged by; a. changing the effective perneability

of the common flux path to change the
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 ata variable

load and/or limiting a current through a variable load.
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5 common flux or b. changing the effective

perneability of at |east one by-pass flux path to

change the | eakage flux or c. changing both the

effe t|ve perneability of the conmmon fl ux n
“?H@wﬁ Bctive perneabi | ity of the bypass f?ﬁ@Bﬁ)?%mﬂo

to change the common flux 10 and the | eakage qux

The patent publication US 2003/0 117 228 Al is

showi ng and disclosing a circuit conponent (L1) wth

B0 bl lod BRERRASar SR 14 ad rsbercd) addting o the

a main wnding (A
rmwa'i ttahsfelred yo (rm)load)m nawfloadsimpedanse e, maiftaining, the voltage

ntro r ody (1)
e e S A e
aX| &. cAargingpihe effeuwmr(naaplhiy@f éher canmdn flgx path to change the
connection t working circuit in which the circuit
conpoﬁ%rﬁfnoﬂff%irs to be enployed and the contr ol
wi rli B@Wthe&ﬁecmpﬁmeamﬁtyfcm at eastans: byopassdlux path to
control uni ntrolllng t he i npedance in the

wor Ki ﬁ'&a'}ge%ﬁfe{aﬂa%ﬁ%’(%rrangemnt may al so be rel ated
t 0 ¢akhangingChuth e effsttive pémmnmguhamm@om padls and the

conprising the circui one

transﬁé‘?ﬁ&? pﬁgv‘?@ﬁy éthﬁgjnﬁa§% gqr?rh'ﬂge? Fe'% %manl?g’ﬂux
di scl gr@the IBakdye fRROVE nenti oned prl or art publi -
cations, there is shown and described a power supply

arrangenment, using different flux paths in a
tf@éét@ﬁtrﬁﬂbh@aruohms bodaro flav 2a2d #tis sbowing apdwisclasingpa yircuit

TR, DY AN B S TRERAT RGO R SRR rof megne-
tWEH%Qé‘naITE% wiNairgRERD, E&@r@éﬂ&bw thedodi¢1) about a first

;;,g%gg;i‘;ggo. WpdB0ge) SpugHed [wipdithe Bl (i Bpl gecond axis

@EQn@égﬁ,rt f&@bkllgl on to one or nore technical 5
pro Iherrs pose on the one hand, initially a

necessary |nS|ght into the neasures and/ or sequence

qhéﬁ%ﬁ]%lﬁﬁmg? *P)els %ﬂ%ﬁéé’djfoﬁﬁgnnébﬂoﬁ fea WoRerg bi&mit in &hich the

necessary "'ecti on of the neans required,

f aitcuh womgonesd itk )dato be emplygd apd the tr§,=l W|n|qlr\g (2\%) is arranged

for connection to a control 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 techniqu-e, 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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hereof, to be relevant in the evolution of the
structure and arrangenent according to the present
i nvention. 10 Considering the state of the art, as

HEHPABER T20hni cal probl opi o be Ablo fo ?tévfﬂ?@%ﬂwa‘w

i nportance of, the advan- tages associated with
and/ or the technical neasures and consi derations
which will be required in order to, in an

“EENYIBERATION O THEPRESETANVERION an of fshore sys

tem pre era mari ne system i ncl udi ng
cTBECHNIGAU RRQBbEMﬁTer units, cause adaption for

LSRN ol hABR0 Bt AR t%@m BRRSHCHIAAAh b made

orm oO a valrl a dr|V|ng nmean
t by a pesonskited iretesart to belablé tor offarfa sulut@hée ong or mene tﬁchnlcal

SbrobBil bieaf o R VBl QA OBl PGP U Freasures
cmdioq ssqugnee of measures torbecadgptecsand, oy the othenand, a necessary
AN, (T e apeth T B nere T | lems are el in view
Clheraof enbe relévamt Inl the edolutiomefthe strocturedn dcarrarigemenb gtdording
of aid ca any used transfornmer units and their

%HEﬁFE MeIMoBy to said transmission line or
cable sai d consuner neans and/or a chosen frequency

and/ or chosen vol e and/.or . ent

erHerngang stale LS oo s dataribet phow it SolicGiebaly therefore
NBY SeetPasd @dhﬂlcbﬁﬂo@kh’f%rbé élﬂé mﬁééSthbﬁmbbﬂaﬁdér i tﬁé advan-
resi stance-, capacitance- i nduct ance-r el at

Vi385 B5S00RR I an@r’oem?asﬂw&aé measafeé@neiw@né@sfaﬂmwe'ch will

| fe fRequREd M &abr Rr ﬁltﬁrﬁéﬁarl@eh@nﬁ EeIABH €0 bPintIRakd Frarl 6fshore sys-
|rrportance of , the advan- tages associ ated

aeay. eref@naaiwae%qhmrme systesinebidingFaplsandd Wf%wgf units, cause
V‘ﬂ:’a?‘oﬁfd? eleidisdvierafnsEIMANM A phwe? @bﬁ;ﬂi{ln?ﬂﬂﬁﬁs in the form

ed to said circuit, wherein said contro
i of anvsioblecspegd GMINg Aeansdo AdjonsYmeraeans wﬁh%fqmﬂ.frﬁ"@'ect"c
CABRP BFtheSike CVer @Fowe? frdhstaisEiBn GRE of EabiB! 4t 18st partid l%e form

primary paraneters, by changing the val ues of said
20f Gy offsberesadieT CPMR(Sing ecusuibfor zompensatingdprandyardadicing

Eﬁﬁ%ﬁ?@‘%"hgggﬁﬁweﬁg HpefBITEYredard yﬁ&é&&ﬁeaﬁwr@and its

at 'sal d consuner neans and
atineposentss aiudflizedaransmigsinroeablenitiee lengthuefisaid 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, cofres-
ponding to one or more of said primary parameters, by changing the values of said
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5 There is a technical problemin being able to
realise the inportance of, the advan- tages

associ ated with and/ or the techni cal neasures and
consideration, which are derived fromsaid circuit

WY 1EAPt ed to change the resonance freqdéd€i6y00054

the power transm ssion cable to avoid any sort of
power transm ssion blocking. 10 There is a techni cal
problemin being able to realise the inportance of,
t he advan- tages associ at Wi i
R G DT TR R R o el eat Mogholftar FEANE Bhavor
S@irfert valoes Hetfeeted gt adidmoasurher maaseand/ongdjacent eaid means
dynam c .phase com pensation in order to reduce power
| UK AILEEY Y 5 the transmitting cable and
associated circuits. 15 There is a technical problem
in being able to realise.the igportance .of
Theth = 4 iggeucabaBbiem Ddeina b FirealeY 8 iReerdfie.qf the advan-
NRas hEsochilet WM BhEIBF fel tochnidt| leadures ahdrdoweidefatiom which are
said circuit being adapt ed@%o_ ause .or gener at

fo i

nierived AL Eaid Fit bang AdAR S dhrpiesapancs ffeauency of the

Cﬁ’&@éﬂfﬁngﬁﬁ’é%’ caPIER HUId A sdhredfpdaet trarémigsipa didcRing.
|'oad variation, an increase or a decrease in the

| oad. There is a technical problemin being able to

reidrbS€at nicHﬁﬂ’BBl@F}Piﬁ Hing ABIE 1AL thea@Bbriance of, the advan-
th and

associ ated w [or the techni cal neasures an

. d :
clages aesasiateshwitinaod/onihe teelilical sieapiishaddiq@neigriatign. which are
"@Q’Pvgd Iefor Sl BEcHBLiRPSdAPIEY & cdiide ro??bnéﬁf@dﬁﬂrﬂf@éﬂé?se com-
25 adapted to sense sald voltage and/or current at or
apgnsation insatler tosedunesrowas dass relatad todhe iarspilingsagle and

CQ&BE%#edS&il%gﬁ’é generated by a main control neans to
contro and set the value of one or nore inpedance

exposi ng conponents within said circuit. 30 There is

?Etﬁ,eiﬂ% gegclhggﬁpé}h@mgldlﬂ b%ﬁig{%lé‘w fealig® fh@%géﬁaﬁcﬁ%f, the advan-

van- “tages associated wth .
atagés asdde@tedwitin andibr thedechnical measuressind copsideiation which are

\é\@é{ﬁ%ﬂ yﬁ&sﬂf E:iﬁ&ﬁt%éu’ichgaafp%djtd @g? gng ﬁ@n@ré%ﬁbfr\%nance ofa

I'n sard crrcult con
200fh 588504 EVel 3288 cPe0Ba0means yea dutied astddemuse

e e RO, 3n radd Yol ot hiRTRALEC on

potential and/or in series with said

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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t hree-phase lines. 5 There is a technical problemin

being able to realise the inportance of, the advan-

tages associated with and/or the technical neasures

and consideration, which are derived from%&‘n?z%wooosm
S

“gbﬁ??ﬂfﬁﬁeans exposi ng CIf§UIt conponent

determ - ne actual voltage and/or current val ues
directly or indirectly related to said consu- nmner
maans 10 There is a technical problemin being able

%&85‘5{35% i}ﬁ'ﬁ émdﬁ&oFﬁﬁ aQHi'é‘éUphdséGé’fnsmlssmn cable,

OCIl a or the techni cal neasures
cbetweda reath phamammzqo dor groundiqptgntighard{prgn @fertgﬁhmﬂé said

c bI e ﬁse ngr% conprising: a frequency converter, as
ol speed drive nmeans; a main control neans

incI udi ng mermri es and 15 conputer arrangemsnts

c?gngﬁ%% bict 5otb @&L@ﬁ%ﬁ@}gg&{ E%atrl1|§ ﬁﬁ%oﬁhﬁ@é of, the advan-

eee&a@bmted 9éth cindfr thectenhmical messuses ansi sansideeatips, which are
i tion- arr I N .
LT S SO ek P B P, SRl et
SR dcfliai Volegsahdior berert valties direttly érinditestip exlatedito said consu-
for resonance frequenci es; any second transforner

uf®f MEARY- sai d consumer 20 nmeans in the formof a
notor or the Iike. There is a technical problemin

bei ng able to realise.the i orta t Y )

{ R4 ader TiReb e AR OB R e U PR e advan
fa@es %a§¢éﬂaéaw|m mnd it teghsicaldneasuess dndoonsiiedationtwhich are
being adapted to expo

evol ution rate or
(Apyed Toosn aaHfahorg caRie-ays H°81?”Pt5‘8daiﬁ&”%‘i%"ﬁemr a
aggld %ﬁ%lé‘éﬁ@éd AMROMeaEs a néh dohih mdars rpu:leduagmemones and
invention thus takes as its p

t f
qunputﬁgaggngﬂmgﬁs g@rpr@,qgfg t°r§él‘iit equ%pgf rgqﬁltegeaﬁny first transfor-

Ofe? 'ﬁgft earﬁd‘ffgh%FB cd?ftl%f Pleand Morﬁle%mfshmnaiylsioatml means to re-
i nclu | es and transfornmer units

ada
f geive lré@mat@nﬁamwg Sieaas e S8 aIB Aty Sieans &8 Sena in-
S fb‘?mai/{)ﬁ‘-ga@gﬂ SighB1s td Saili O dTh @bnifol VWiedrebtikcutd &ﬂ'd:odfplemsatlon

nmeans to a cohsuner neans in the form.of

T Gesapance GonASIESy BTy SECOBHUANBIREAS IS ABA S R oS UTer
VRPN thb G of SiotdP 2 @Y ARO540 9

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 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 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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| east partly in the formof an offshore cable,
conprising a circuit for conpensating for and/or
reducing gener at ed resonance frequencies, dependi ng
w8 dgespeed drive nmeans, utilized transmSsigadhonoosdo
ca% the | ength of said gable and any used
transforner units adapted to said transm ssion |line

or cable, said consuner nmeans 5 and/or a chosen
frequency, said circuit being adapted to encl ose one

Ofea8fQieRthypihi the Fafryofiar GfEhbrY cable, eemhang @-circuit for compensatlng
capaci tance- and/ or (ﬂduct ancceI rel ated

| for arefer radgcing aepemtedresgnanceraduspcies,, gFlglpﬂ on sald) speed
ageanartd, P ditRM3Missdn dHbRD iemengthldl sbfda:dmﬁmény used

I nvention proposes that a control neans an

L {a30pe9g Ui faamied fassald KABSMIEHOB ANE oL FAIGE: SAKKFRISUFISE means
%ﬁd?orcé)mc;s%h ARRBACY, SaRdfRlieHeihg a8 aHtElH % eAEIEéObne or more pri-

ust one or nore discrete dynam c_conponents,
cmarye;w@mmaﬁg (resistaneeo pamtenﬁ apflfor 'W%Zmﬁa-rf%!ﬁ@ﬂ#@m-
Or%}angl ng a resistance val ue, a capacitance val ue
i nduct ance val ue of said one or nore
dynam c conmponents in dependency of no 15 nentary

V! drddSo BRYULY toCéU!\Fee(SHe lg'l-nb’r%sof tr@éﬁcﬁfe%ﬁtlﬂ{ed&%%wal problems,

consunmer neans and acent sald neans and/ or
cthe present meswgp@sﬁ%hﬁcﬁjewm meanm pedof adiustaa eans is re-

IEV g n Qﬁ é?rfc%lft Bfig! ltlﬂa\f %Qfd' %ﬁ%rﬁl‘ﬁ?&ﬁ&t is %a feh Qo %ﬁ’(&ﬁ Bhd/or adjust

C ut Is
ad‘:qomredomcﬂlsﬂneheghmam ¢cmppne2t3 n@mm)onﬂ@qd@ Q0§ opmore,ef pri-

PRARaALBRRT 1| BRnFRE b 8aBls ilyR F Cdfisitance vajye andior a
agggbetmlma(leunes gftssauﬂapﬂ edmbee dé,mawc mmg@lmfttame!:lew?nmenqy of mo-
T

| ddjacentbaid neamsemedbricirenit.sai d circuit is adapted to

cause or generate maintenance of a mninumvoltage

| evel at said consuner neans, even during a suddenly

P Sigdested emisbdimenta] which fBwifhan thecsmope of thedaventive concept of

a‘gé:?%g?“ ty g‘lag d e g\l/%)lgl'toﬁgﬁlﬁgg%al%ﬁlgéu:ﬁg %ﬂ%?tgtﬁ 'ltcp gh mégriﬁe reso-
ashine frequéscysdtitie pmémsmmrscmwwoﬂﬂﬁ9bﬂlé588rfsmlssmn

PCT/ | D2009/ 000540
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 cabie and

associated circuits.

It is also proposed that said circuit is adapted to cause or generate maintenance of
a minimum voitage leve! 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
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10 responsive to a control signal, generated by a
main control nmeans to control and set the val ue of
one or nore inpedance conprising conponents in said

rcuit. Said inpedance conprising conpon it hi
wé’a%“?:””&?ﬂr"%wt are connect eq, bet ween 5 phaseeﬁ%ﬁg%%%&ogm

conductors in a three- phase transm ssi on cabl e,

bet ween each pha- se and zero (or ground) potenti al

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

A%%g{n%i%gtotaoc&rﬁr% ﬁﬁegénérgt‘é@%' aﬁ@gﬂtr@ﬁﬁéér@ to'ERie! and
i'ses cilrcui nents apte to determ ne

asdt tiad valod beqmeomdmmpedamwmmlwqﬂmmétf if Gaigigiguit.

10 consumer neans. Further it is proposed and

suggested that said offshore cable system shall

i 9ail isipedaree fcomprising coomonents evithinssaidiCiccuitaare abhreected between

e

f secamerery (6ragolditd)\potdreial aedigr intseHeg with Saidghree-phase lines.
transforner unit; an offshore control neans connected
to said nmain control means to receive

| AESrdRg | t@mapwsem meﬁllcgﬂsdl@ cbmtmhrmnd coBiprisesamuitaiompo-

Cas aganied By datgming agival vaiBRe A4 Bt YATRS 5 %'gfed to said
f egnsUmePRRARE frequencies; any second t ransf or -

unit; and said consuner neans in the formof a nDtor
or the like. 20 Said notor is adapted to expose or

”Purmé"ltris 9rd%H§@fénd3§u ¥Riduhatosnid offshbréestael sysiem shall include;
ed vol tage and evant fr uen‘c_:q;é? ADVA

S remeeneY FRNAlSE 85 FRICOHY B SPEPA ATPRIPnE BB EPLgeans.

atfglﬁﬁﬂl?'rﬁérﬁé\'@s dril cofpuér étfangﬂﬁféﬁtycdnﬁéabe(tb said drequency con-

stem preferably su rmrlnesste
eyl ranwPTIE MO G fShaTs eleaRs gomseted o

a§bl§ EdritroPReBhs id @Béi% Wbﬁtﬁhtloﬁfc@ﬁyiﬂglsiyiw from said main

upplyrng neans in the formof a variable s
d¢0r\tﬂdwg'eﬁﬁ~‘aﬁf$d tosenddefegnatiofssarmng egnals °m°e"“'$ BI&R entea

elb@?ﬁ 'cﬁcmﬂﬁtfw ?d?ﬁpéﬂ%ﬁtlér\ t? reé@ﬁﬁﬁc@fr@@t‘hblebf ampacond dansfor-

i e or east partly in the f orn1of an
ok kit @nd asldecongunar @eaaﬁ@éhemrm fppPics Phipedike
circuit for conpensating for and/or reducing
gener ated resonance frequencies depending on
sPaiddnatoi is @dapied 0 ewqaeafmlgt@vrbsnnwaweof@evcrlv%drpm) 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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WD 2009/ 115895 PCT/ 1 B2009/ 000540 11 the length of
said cable and any transfornmer units, if such are
utilized, adapted to said transm ssion |ine or

cabl e; consumer neans; and/or a chosen freq%rer;l%qogooom

WOIPPIE8% cui t  bei ng adapt q? to encl ose one

primary paraneters in the formof resistance,
capaci tance and/ or inductance conponents. 5 The nost
significant features, linked to the present

ntion offe th il '
cBetitng st st Bttty epSREl vl 1r30eh bl gy, qoepted t
g@éiﬂ $rah§mf$1dn0m9@hbabléfx’:on@umegd]eaas amidore chouser frequency; said
nani c .conponent s orrespon ing.to one
T eI AGPRUSH GrACioRe oo BRI BTNy R q(E e form of
SfasfhtaIR, BapdtRaRcetiHidriicduntanctoptpunehts. i N dependence
of nonent ary vol tage and/ or current val ues, detected

at said consuner neans and/or adjacent said neans

a‘f’ﬁ’é ﬁfosFélgﬁ“ﬂbént tdAiGreB! IR%EA to thevsesem m\.@uﬂ@esiffer thie utilisation of
adapt ed anlnothec

bl
roe qﬁme caney) Tands e AR geRayE R A ae! [RTBLeige to cont

H]‘[%?orig ortiiSre dyRaiid éﬁﬁﬂor’féﬁt@%@ﬁéﬁ@nﬂhﬁg% long or more of
sal on means that are adapted _to respond

" sAi6 PHENHPATBEE(S/F. hy EPOARESNE WAL Of SR SORET FIOEG 3 fynagpic com-
n@@ﬁbﬁﬁés Hbga peHBbfe! of M éHtarNoftgdBMd/BF Eutfdrebiu¥s titected at
cOnsi der e

as characterising the present |nvent|on
i saidiconsuseerdneanstang/aiagdiasentyaid mﬁgnﬁ apg/oprirgite
appended claim 1. 20 BRI EF DESCRI PTI ON OF THE
ACCOMPANYI NG DRAW NGS A prior art arrangenment or
sTheiptasest iDventiostsuggests ar egariad changing, 0? the cable system reso-

ﬁérg ﬁgé@%ﬁcuegi)g%ﬁ&g‘?ﬁagz feghib‘ﬁﬁﬁftﬁé’@alﬁ‘éé bf d?ﬁ%r%re of the

[ ow ng wi
rpfﬁmampmametarshby usio® mdwnh@ raeang thakare|adapied to respond to

Vﬁ"i‘{[}qu? Si-cgﬁg.ﬁé% Whad SentfPorh adHaiR chntrdl Restdienat i c

conprising a submarine cable for
el ect- ric power transm ssion, froma power supply

ns havi n r
VAR BB g A AL RAPIN ol el BRRRIng e
t preisbat ingentioalis disclosedds the chardctedsing paf péﬁ'@;ﬂppended claim 1.
invention and with a voltage/ power graph illustra-

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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30 ted above said consuner neans, WO 2009/ 115895
PCT/ 1B2009/ 000540 12 Figure 2 shows a graph of the
i npedance variation in relation to frequency for a
submarine cable, utilized in the present invention

WSt rati ng i npedance, maxi - mum and i rh5dEFPAH000540
m ni mum appearing at different frequency val ues, 5

Figure 3 is a sinplified circuit diagram of an
arrangement and its circuit and its conponents for

ES i Pl BT g B for
retdRmrinBicgbiecutllized irathel present inventidroand idusteptinghimpedance maxi-

representing a _control gl t '
PP e ERpaaeec P AP aR g Mt fectBheh velles.
Figure 5is a sinplified block diagramrepresenting a

in control ans. rel at ed Q_Saj ' . .
Aot 915 Smollge gl gy ciin FRa By i Bt and is
EdRanRiYor ¢dvnpérsaihy\ickesshahte EEdUEGERD sndRTCGudRg said dy-
FIGJRE.. 1 Wth reference to Fiqure 1 it is
i NS PARABHCIMPY) %’FF&TSI %or\;ﬁois&}ean§ubrmri ne cabl e
exposi ng system"S", for electric power transm ssion
froma power s |y means 2 havi a variable s .
Figuts i smpined bick BRams Ferasantia & c5hftEs < REiet to said

"atrang@fient, 9 cirediit Afd B esrhporenBYeAd transmi ssion from
sal d power supp- lying neans 2, is illustrated here

in the formof a variable speed drive neans 2a, to a

gﬁﬂtﬁhge@ Fsl {'gﬁfb‘ﬁﬁgd bloBk HGrdn® Feprédenting alredih lcoAtrohedns3alated

_ I'ke, ‘over a power transmssion line 1 at
| tosaid yasiebleysperd dH¥e MSdRSof a subnarine cable la and'
its sub- 25 marine cable section 1 a". Said system

shows circuits and conponents for conpensat | f
ADESCRIFHONOR qﬂ%emngt#&f FUBSRIMENY. 8 i ORpaRcE wiTH
dgPeEchEg PARTSOE BlRAE X | Ve means 2a; a

transmssion line 1 utilized in the formof a cable

1&th réferenea do Rigure A itdsiustrated inja sehemadicyjgy a submarine cable

t ol int ke R £Power s 2
( PESE STt & for fecicel E8RrAEoR ISR £Eoker Spply moans
Cliavirgya Varepleespsed diiveimeanst2alte aePAsHEET M§aBRA| ose

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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WO 2009/ 115895 PCT/ 1B2009/ 000540 13 one or nore
primary paraneters, in the formof resistance
conmponents, capacitan- ce components and/ or

i nduct ance conponents and their values utilj
WO 1E5)f Wi

ON OF A CURRENTLY, PROPCSED EMBODI
shoul d be enphasi zed by way of introduction that, in
the followi ng description of a currently proposed
enbodi ment whi ch displays the significative

CHRL BEkGH éﬁrﬂ%ﬁaﬁ‘ﬂﬁé‘t@?&s il fﬁ'e%ﬁﬁj of r‘ésfsﬂ#lc@ rcSﬁiBBhents capacitan-

i AVent i on 'ari f nmeans of

goe esmpomants amﬂ/owedummqo@quwn@rm thei valyes HW@C‘ here.
sel ected terns and special termnology wth the sole
intention principally of clarifying the inventive
CDESERIPTION ORACURRENTLY lmelaé &&MBQDéMENTd be

OR3RAE B! cinabEd BY e X RRRBRIPHEE th he's @novﬁﬁ@%&r-ptuon of

rictive excl'usive
tg rcmfreﬁtbﬁ opatdambadinént-whsichl displags the signifi @tvm changsterising

t h

L5 86t s SRt WA 8L 554 ek St P or e
aglireb @BOWH craﬂhemuompbwmgdmmms veriave 6elepted]!6rm€h@nd special
f %gr% gydﬁtzwetﬁgtﬁplg ugté é ! %r qullg%Pglgf]%Ing tR& ﬂl%ntwe concept.
substantially the same intention and/or technical ’

ffect h ref
Clseubro b PSR 355 41 B AN e s VL0 et o
PEN&RIId héﬁi@éﬂn‘éﬁl’e% ad i%%tribtlw eﬁcﬂlhﬂlmhstbdhe meTm]saSEIemwand utili-
al t hough Figure 20 sho

a | or
s8ed heyg buy it should bg,qr]\gpl@tqqqq@ qch tEust %el%cge r@ds?%é? interpre-
[ 3SR thaf) il KiditiohSR eh&ﬂhﬁé‘oﬁé& all tédhnksat efuieaterets ediichi fanction in -
power transmtti ng stem The F@' Eﬁi’m [ nvq?? ti? ain the
Fihe 5261 SISUSSIABHAIY 10 SERPAPSTiER TP EeT BETA R O AT (Fht
ofarh8er setartilly fae 3tk ineintiad @ndlontichhisalteffaet.at t he
consunmer neans 3 nore or |ess inde 25 pendently of

the relevant load to the notor 3a, which may take the
Wrﬂﬁ‘ rBferéndoitd Figlire RUSBIAWN @\@thtaon b awamrigement 10 in the

ustrates a current breaker unif mz_[
nelentEic poweEiransswistien line f Pé&ﬂ'é‘ﬁ@?%h’(ﬁ’er? aifhgugh Sigire 1
' £k find/ ? I 8Bl @ableaReSH 'Iéfeasf@élﬂ@eﬁﬁe ingite |l’be\ﬁot>ed that

Wo-way 1 n orrratl on-carryi ng channel s coo%erat wen
iR Singie nes erIeseNt & iRepASP LIeaVEaRM AT anSITting System 5"
information-carrying channels are illustrated in the

Figures as a single
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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i ne. WD 2009/115895 PCT/|B2009/ 000540 14 Said main
control neans 7 is, via two-way information -carrying
channels in co- operation with control means 8,
Vﬁ% gle line is marked with two-way ar; 2009/000540
us sal arrangenment 10 dges not only include a
circuit 11, as shown in Figure 3, 5 but also its
control circuit 12 and may al so include said contro
means 8. Even further single lines in the Figures are

t Qaﬂ‘?nélﬂ%SWdtSl%%s@slstMQM@W%y%fGﬂﬁétront-bé\ﬂﬁﬁﬁg thdrit@ls, in co-

I I'nes reference to Figure 1 there i s
i bparstiomwithi certral masns Bowhawmsindig lingHs BArkedVthWR-WR)FTOWS.
to said arrangenent 10 and said circuit 11, the
components of which circuit is nore closely
i Thusssaic agdngemetitglrdoes notanly lrtcduqera)plrwdﬁs agshewn in Figure 3,

Bl riAILIAN 1905 Hhal BEE ITbIRRIN COTRARRANS S

orrespon to one or nore o primary
paraneters by changing the values of said one or

VBV B & AL Bk iy 8 BN Prfeto R0 Vel signal-

c@mﬁﬁmgrimems 3 and/or adjacent said neans and/or
adjacent a utilized transfornmer unit 5. 20 Mire
specifically said arrangenent 10, with the circuits
oyvitheafefertd, to FRyurd 1 dngle & illustratechskig centrolonens fyivhidhl are rela-

change and tune t resonance en o
e 8 RarecPER T, pa S8 CFG L CHE Biyp it iicn circuieis
t iaRsSETbSEly Masthdted ki FigureThe term "bl ocking" is to be
under stood as conditions in the transm ssion |line 1,

25 with its utilized transforner units 4, 5 and ot her
egait RERRGL mEdHRY Sistddaptedwe tohtralvte annsse dgnarsicttioomiosets “Z”,

or stopped for one reason. or,another. Sai c'rcu'

i QOrfasRSNdIRG (R F ?me@@éa&p@%ﬂg%@%‘ﬁ% Ey 5h hd thévalues
COHGARNGd bore! @nahﬂﬁb&ﬁpm inldependerioataf dndmenldw voltage
transmtting cable 1 associated circuits

10015 RPN SBI AU REPd A58 CORBIESTGR A aYppadjacent sai

| Rgns aMdIbPAdAceT BiufAd tRindfothet Bhik 6, section la' and
a submarine-rel ated cabl e section 1a". WD 2009/ 115895

PCT/ 1 B2009/ 000540 15
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”.



10

15

20

25

30

Said circuit 11 is further adapted to cause or
generate mai ntenance of a mninmum voltage |evel or a
predet erm ned voltage | evel at said consumer neans 3,
even during a suddenly appearing |oad variation

WO HS¥Sr 3a. 5 Control circuits or means f@ﬁ““&ﬁ?”&"“
arrangenent 10 incl udes vdFtage and/ or cur- rent
sensi ng neans adapted to sense said voltage and/ or
current at or adj acent said consuner nmeans 3 and

CSARaRUY T4 rerBncRidpa Bl e oL R Tflalerifbe of Biimum
OOolfag@eevemed @mtamw mtage tevpbatesag‘.gccidlsaniéneg f‘“?;‘f‘ﬁ‘d even

h d
g o Sikidbrly rsarieg loagyaraton nSa e RS O T8

illustrated ad- jacent a transforner unlt 5 or

aﬁj acent said receiyj n%él ans 3. TE(,? arr nt %(9
anirelSireak oTaneans i in paldaraggement 1o gid or cur-
Afebht §€ﬁ’s‘?ﬁ§ﬁ1ebﬁs h@é;ﬁéd Rpgdhsetsaid \hﬁaﬂahﬁdmﬂ Bﬁrfr@’qt atfbaadaacent
7 the result of gi ven instruction, and

s t.o
asaid ceNyEeRS MeR} %F'P‘éfﬁj@ﬁ%we t%?@ﬂ%@&ﬁ#ﬁf‘é‘e@éﬁ%g’v fgid main
C ORI fidafs ¥ o Bonthdl dRd3Rethé Vafue diionkor ARdrd impédanick ekgosing

or arrangenent 10 are, as |Ilustrated in Figure 3,
cermpenasts 12, 6H§§@dl1|1ﬁé’\§th(¢§a'¢>°l"%t or conductors in
a three-phase transm ssion cabl e, betvveen sai d phase

lines, to 20 each phase and zero (or gro ‘H) L.
pishe aensing osaichyeliagP aNA/os EHITeRt VAILER, Bt I9Weck igustrated ad-

cl-‘:htrbet?ansf fHe? Gink ‘B'HP%@%%ﬁt <X @ré&@fvﬁlg%éé@@tﬁfé dt¥angement

€ sane rererence sign , INn order to indicate
t he any fta roatral Meses 1t2w@tw¢lbaa q:crmr@bmte@ns B aseaganipd Ffé'iﬁf%' back

R tﬁE nﬁﬁf Yol giegaé 7TRb FestiltdY a Qhﬂﬂzc‘tlﬂﬁ“ atdHas toform a

ve an nam c conpon nts I n a proper way.
Tdeséd)lonplagaogemmise conponents "Z" is previously
known in the prior art nen- tloned in the
i ntroductory part of the application. 30 WO
2061/impedaEeREPH$IAG 00DPONTBS 012,118 bIwidd! tsowithimpaid circuit 11 or

g%{{%@?ﬁ%@@g R dlﬁJstr%?edﬁRrﬁHdréSSchh%Héﬁrto%hé&élhﬁes R, S, T)

or conductors in a three-phase transmission cable, between said phase lines, to
each phase and zero (or ground) potentiai “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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to determ ne rel evant vol tages and/or current val ues
related to said consunmer neans 3. 5 Said submarine
cabl e system"S" thus includes frequency converter
nmeans 2b_as said variable speed drive neans_2a; a
WIU3RE rol neans 7, including nmenories a%rmszoowooosw
conput er arrangenents as i?lustrated in Figure 5,
connected to said frequency converter nmeans 2b; a
| and based or surface (topside) based transformner

S o BRI e HmeTRBE hrhef SRR eibgfénts adapted

nmeafetermineraiaaet vaitagas andiat cument araiuy:s rejated do adid consumer
sai d in control neans 7 and to send

i P 6'?% tion-carrying signals to said main control
means; the submarine arrangement 10 and rel ated

1f f
538 subpade odbie SRR R nySiTast Mes FRERAAL Fonvatter mepps 20 2
%alﬁﬂﬂlﬂ@%ddﬁmv@rmméﬂeﬁd m4&in RBKIIE MmemsITs irkjuding temories

f f
AR BTSRRI o 9UR . BopesY Boeid frequency

asHhveRbEMaaTs 35 @aEeNBiseddrauacd (tbpside)baspl transfdrmer unit 4; a
bl ock di agram r%\{)resentl ng 8 part, o

i d
risfomarige ooptrelaneans eennes tars%a@irasaedﬁf%&ﬁta% pglopside
Cddntidl thedds 7 BicdeRBMfoMhatiBhadfrythg §griw ford rs@wmmntdmntrol

receiving and sending circuits 8a, 8b and . inclu

gne@as 7 phe &%@Mgf%amfbcgaﬂn%g@? &0 R man 8%""0? means; the

iRk @tranhéhemtMd SHOfTERED @i?c&t@ﬁﬂ}fbrn&rﬂ%n'aamd fbr Tesonarce
sald arrange- nent 10 and said circuit 11 and

drequeneies@ mm@é\@sqrwgtaé%?remsfafeﬂ%wt Mgy aad F'ébm?@?ﬁaﬁ’ﬂe"fated
‘r’rétytn%raﬁggﬁl@gf@ﬁ iRYAE Rt of @l rHStor ggpecially at said

ure 5 1s a sinplified block diagram
representing a main control nmeans 7 related 30 to

S BN SIS i o SPGB0 B vte
rarcierielevagt feembenelansmitting circuits 7a, 7b and a

control nmodule 7c. A circuit 7d is adapted to sense

or calculate the rel evant inpedance value "Z" and
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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5 to take that value available to said control nodul e

7c. Acircuit 7e is adapted to sense or calculate the

reI evant frequency value 'f' re- lated to said
converter neans 2b. 10 Said contr%l aﬂ?o%bo%sw

WP %é I?Bugt her to ensure that the information carryrn

signals sent to control neans 8 will not coincide
with the maxi mum or m ni num val ues of the inpedance
val ue or relevant value for said transm ssion |ine or

g@ﬁ% 5%@:[02 gm'grr\s 7 (,Q) r@s?s ?é’daeﬁlg %\LJ ﬁ%ﬂ%ﬁgﬂ%w@ﬁw 7a, 7b and a

pwwgommndtﬂieﬂcy CI rcuit 7g and nmenory circuits 7h.

Figure 5 also indicates that one and the sanme nain
control neans 7 may be used for information exchange

VA tircuitt Ticis adapied ab semsener calulate Hid refevaot inpedancaalge “Z" and

nd _de i,bed. F shows a graph of
tatﬂéalfen%mﬂ‘éq? eeas@l?aﬁf tf’(?ﬁ'd”c%%trf)h%éﬁat% Fon to frequency
“f" variations for a subnarine cable, utilized in
ent in tion and
d&arr%ﬁ AradaBia o aPnss ghialculale Lselehint 1eHUEHEN G re-
Vatedas saidFreGaenshcoryener méandzb.syst em r el at ed
resonance frequency is here caused by chan- ging one

or nore of the primary paranmeters. This nmay be

COANY BRI FhoduRXBE8tather th arsule Wi nhd indormatior gareyiny signals
set-point and/or | gcal c| osed LM?'E control neasurin

teenhla canirohmaans. & il get oBe Wil NE MR BT ATy Jatues of

Y finpéddnds Galue Wr réigvart RElue Pivasaid trRsmIsSIOR fite oSéhbld¢a.
resonance tuning nmay be conbi ned with phase

conpensation to reduce | os- ses and a vol tage

"R %Lﬁ‘é 5RQiBYHRMnodUIiR 7234 Sortfdliad B9 rEdmpllier dreangement 7f with
aln a suffi WD 2009/ 115895 PCT/ | B2009/ 000540 18

oF RIOGrafD MEEY Fise! 7¢and WEMEPHE AR "Reans 3 to avoi d
stalling effect during variable |oads (Slugs). The

tuning of said circuit 11 nmay be achi eve‘g b

rieigurar @Jso indisates thatanecand the ssn@dﬁﬁaﬁemr mearer? may hg used
%?‘fﬁﬁ:rﬁ’étl@n BRiHahge With @hiRF icbh @l harsqB] §iflilbed the means 8 as

component s
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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15

or by fully electronic equipnent, creating or causing
virtual changes of the primary paraneters and their
conmponents. In a subsea application it will be

w@gﬁgr%g%% to use power conponents and coverlgc,rg%gmg/%gm

essure conpensat ggd. Such equi pnent's
al ready available. The present invention is
naturally not restricted to the enbodi nent discl osed
by way of exanple above but may be subject to

Ly | ' ' ! Hfind BHEAHLNY variable
ga(;%&te‘}r?ﬁ dié %glélségt%é;g(g{sluﬂ%?ﬂ{eédgg%et%ggg?dcslttai rrds 15 | nr‘?g v
plaads (3Migs), it shoul d be observed that the individual
illustrated units and/or cir- cuits may be conbi ned

with each of the other shown units and/o[ (o] r_cuits
Vil tehtuming of spirdincaity 11 meay biehachieveddyohechapicahadjustment prihe

et SePohbol ReBbh B RS, 53k BrMpuEeLomponens

GrAiyNEIleledirorde equipraest) tre@tifg or edusirgovittual shangessifdheprimary
S sten}inclﬁgkﬁgppablest(la) and transformer units
(RAramPtery g &Y SPBIROE€ M  bei ng adapted for electric

power transm ssion froma power supplying neans (2)

in the formof a .variable ddriy

BB Y5 b RO PE sl BB Bk Rt Bovers
nbDEan RPpressurt tompeksated \Suchaequipments arenairdaslyiavailable.

line (1) at least partly in the formof an offshore

cable (1a") conmprising a circuit (11) for

fcmmﬁesaﬁtiim&;nti@m Ejsa'i‘éﬂlbrgﬂy hﬁdﬁ?ﬂriﬁ@dge wagﬁﬂﬂimabmaﬂomd by
requencies in ependence sai ee rjve, means

(\2%3? of gxamplg pkoye Ut oy st biet &%‘Pﬁgﬁ ;W'{W?@‘ fengiing from

Ohe HleftifEEdritepdh @iSdlosed ihithedpparaearicpimer units (4,

5) being 10 adapted to said transm ssion |ine;

consuner neans and/or a chosen fre- quency; said

Charticuidr litshdifd B8 oBskrddthat theQRIVIBEA iU3Eratid UTiME @nd/or cir-
primary paranmeters in the formof resistan

f s e, . .
cayiacnayrceorabiaedwith gact PHife OtheafShewn UaHy apwat efayits without

ari o
r&’ég%glﬁ'@ Wbé of HeAhaHtiBR ik Bfiet fo B able 3o 6faEih tied desire

_ sl , 8) IS related to said circuit (11), said
deehnieal Tynslias. | s adapted to cont
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15 rol and adjust one or nore dynam c conponents (11
a, 11 b, 11 c), corres- ponding to one or nore of
said primary paraneters, by changing the val ue

id o or nore dynam c conponents in dep
vﬁﬁ?@%{lgﬁ/ vol tage and/or ;gurrent val ues d:'{kg@? @9/9({0540
sai d consuner neans (3) and/or adjacent said neans
and/or said circuit (11) in order to achieve dynam c
20 resonance tuning and voltage regulation, in
P? gnce of a nomentary |oad situation and/or
vol'tage stabilisation. 2. An arrangenent accordin
cl aflm An aohegaroenir(1Q)gelated toran offshipte fystaini llftC|Ude]91‘§agq|%5 (1a)

adapt e?nc} fafhanes qu? %? Q3G Rt g@%ﬁ%@@épté@ﬁ)r electric

power Transm s- sion cabl'e to avoi
trans npmrdmrishmionfgom 2posier Anmzlymgn@p@mer@) indhefoamieg a

Itg ggg\ﬁrrfgélet%eég ggh‘?e%hgr(iéqﬂ | b lrabr l?l@hl% gia i the4bim of an

nam C ase conpensat
r educ eelpetrie motbrq8a) (DIEthaiIIGEd over & pewer mmmnlsswm @ne;(aib ableast

a0 2SS B S S AR S g BRESH A o
circui dorﬁﬁﬂsatmg imdapd!edrdduglgglgeagmmtesumm fesfiquancies in

a e Sa n s .
oo AReREC RS of sk snedll iy rieans 458 S Bleg B sl cable
PCT/ | B3P MORABHDLF sakl dable’ndbanyeuttiest transformerdinits (4 &) being

? Egt ° Q%aggquqg?qag{ t?%@qrgh@pﬁﬁ%&ﬁ%q%&q‘qdéﬂea chosen fre-

and/ orqueney;edid Gifitit ($1)%|ﬂ'@ﬁlﬁbtﬁﬂ@[ﬁm!bsé®n9&fnmre prithary
voltage and/or current at or adjace

oneosRArametaRs B ot eeiSangs FaPRgIaRcH gL NduFgAgs values
gener adrRkhBist@ retatER cBmpERents) chilpadterized i that aoh®bl means
and set the value of one or dance, ex g
coporidat8) i 1safed 1q gl Brog (VN (SHick SARPH BN 5 A3p IR 5 cont:
6. AN B 4RNEE IR Bnedt 7R dpSarhie RMponBRtsqf 14, hﬂb 11c¢), corres-
preceding clainms, characteri- zed in that said

i rrpeda‘?%"é""@x@é%‘?r?@ masapbrid PYmANY paramefess, byichanging e, value
sai d cilsaid dneldrimhord nﬁﬂw;ﬁﬁweh@lmeﬁerﬁﬂhﬁ‘a@ of i hfcbﬂfentary

or conductors, in a hr ee-'phase transm ssi o
cabl e voﬂawlaewoream% Halges aﬂf@ctzaéraé selercogﬁwaameans (3) and/or

|p|°t emdo‘?éceﬁ[‘géﬂ medhs SRB/oF Sait dirBuif 8119 irf Srd8EroRdtRRRe 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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7. An arrangenent according to any one of the
precedi ng clains, characteri- zed in that said
control nmeans (8, 12) exposes circuit conponents

“%) E‘” g%pgto determine actual voltages and/ é,)Tﬁﬂ@ro@%S‘w

lated to said cogguner 15 neans (
arrangenent according to any one of the preceding
clainms, characteri- zed in that said offshore cable
system conprises a frequency converter as said

var pabd . %ﬁ%‘?ﬂéﬁt 'a¥@orﬂﬁ1 é? Bhe of3th rébé?ﬁl’ibt &l8imsTBRA¥acteri-

(7), i nc menor | e arrangement S,
connemeddnttbamtdjcdim@d{ U@@O? (%6)21) IBGUQ@ valtage @ng{ar surrent sen-

transt EﬁdﬁEaHQ%cﬁqﬂgéa to sgfs%Wt?9& ?ﬁ‘&lﬁpﬁuﬁ’@@% of Sdjacent to

12) co eécte S a|
r ecei \said ctnsumet maans ﬂ)rgﬂdngsmrgtvertalas:mtrgl*ﬁlml aenenated by a

ot e B3AC Ehk Er b B A0 B Ber v -

for caapenmsgosing ¢omponentn@dniact 1k, récweithin eaid circgibCldind

L85 B (ke PR G SRR ) chibacter.

accor Geddn tivatasayd mdaﬁcé é)q)qsmtmm;mgenlsa(ﬂ ts,11b, 11 c) within

cxpos G4 SHHB e PaTReTRY BRTees GEpRsTINeG 25 RORBISTTEd 2

| oad amde\phlat@gansidsionlcapenbetiveen eads 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-carrying sig-
nals from said main control means and to send infonnation-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.



