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FIELD OF INVENTION

The present invention relates to the field of power
distribution systems.
10

ART BACKGROUND

As is known from practice, a power distribution bus of a
15 power distribution system may be splitted into several bus
sections for reliability purposes. The bus sections may be

connected with a removable bus link.
In view of the above-described situation, there exists a need

20 for an improved technique that enables to provide a power

distribution bus with improved characteristics.

SUMMARY OF THE INVENTION

25
This need may be met by the subject matter according to the
independent claims. Advantageous embodiments of the herein
disclosed subject matter are described by the dependent
claims.

30

According to a first aspect of the herein disclosed subject
matter, there is provided a power switching assembly for
switching power in a power distribution bus, the power
switching assembly comprising a first terminal; a second

35 terminal; and a first semiconductor element and a second
semiconductor element electrically coupled between the first

terminal and the second terminal so as to provide



35 termnal; and a first sem conductor elenment and a second sem conduct or
el ement electrically coupled between the first termnal and the second
term nal wo ar/B810pr ovi de WO 2012/ 038101PCT/ EP2011/ 051 P2T/EP2611/051727
controllability of a current flowfromthe first termnal to the second
termnal and fromthe second termnal ta the first termnal. 5 By providing
controllability of the current flow between the first termnal and the
second term nal the characteristics of the power distribution bar can be
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el enents are transistors or thyristors. For exanple, in an enbodi nent, the
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embodiments, other kinds of transistors are used. According
to an embodiment, the transistors are coupled in parallel.
According to another embodiment, the transistors are coupled

20 in series. In particular in the latter case further
semiconductor elements, e.g. passive semiconductor elements
such as diodes are provided in order to provide the
controllability of the current flow between the terminals in
both directions.

25
According to an embodiment, the power switching assembly
further comprises a current sensor for sensing a current
flowing between the first terminal and the second terminal
and providing a current signal in response hereto; and a

30 controller being configured for receiving the current signal
and controlling in response hereto the first semiconductor

element and the second semiconductor element.

The power switching assembly being controlled by the current
35 flowing through the power switching assembly provides several
advantages. In an embodiment the controller is configured for

controlling the first semiconductor element and the second



-3- sem conductor elenent in response to the current signal so as to
electrically disconnect the first term nal and the second term nal under
pr edet er voedi2o3groent si gnal conditions. For exanpl e, a®COmERRMIQ/OFT2AN
enbodi nent, the controller is 5 configured for controlling the

sem conductor elements so as to disconngct the first termnal and the
second termnal if the magnitude of the current exceeds a current magnitude
threshold. In such an enbodi nent, the power switching assenbly fornms a
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that exceeds a first duration threshold. According to further

embodiments two or more of such current magnitude intervals

and associated duration thresholds are defined in the

20 controller.

While above the power switching assembly provides two states,
connected first and second terminal and disconnected first
and second terminals, without intermediate state, in other

25 embodiments the power switching assembly provides
intermediate states between the “connected” and

“disconnected” extremes.

For example, according to a further embodiment, the
30 controller is configured for controlling the first
semiconductor element and the second semiconductor element in
response to the current signal so as to control the magnitude
of the current flowing between the first terminal and the
second terminal in response to the current signal. Hence in
35 this embodiment the power switching assembly provides at

least one intermediate state in which the current flow



In an enbodi ment, the power swi tching assenbly is operable as 5 a current
limter. For exanple, in an enbodi nent the controller is configured for
control | iwgQ 20te38ionst sem conductor el enent and the secenu/Epesiiosrduct or

el ement in response to the current signal so as to limt the current

flom ng between the first termnal and4he second termnal 10 with regard
to a predetermned current limt. An application of current limtation by

t he power switching assenbly may be the handling of a faulty bus section of
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the term naI connected thereto dravvs too nmuch current due to a fault. |If
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15 controller is configured limiting the current flowing into a
bus section. Such a case may arise if a consumer connected to
the respective bus section and hence the terminal connected
thereto draws too much current due to a fault. If the current
drawn by the respective bus section is within a predetermined

20 interval for a predetermined time, indicating such a fault,
the controller is configured for disconnecting the respective

bus section, in an embodiment.

Another application of current limitation is the control

25 operation of the power switching assembly during energizing a
bus section to which a plurality of devices with high input
capacitances (such as inverters) are connected. The input
capacitances lead to a high inrush current during energizing
the bus section and having set therein a current limit, the

30 power switching assembly acts as a current limiter. For
example, in an embodiment, the control assembly is configured
for operating the semiconductor devices so as to chop the
power provided to the respective terminal, thereby operating
the power switching assembly as a chopper.

35
According to a further embodiment, the power switching

assembly further comprises a control input for receiving an



el ement. The external control signal may be provided by a 5 further control
assenbly (e.g. a higher level control assenbly). For exanple, in an

enbodi menwp 20te3epotier nal signal is a | oad bal anci ng si grair/greaviosedr by a
control assenbly (e.g. a |oad controller) that bal ances the | oad of
generators electrically coupled to thesower sw tching assenbly. 10
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35 is a DC power distribution bus which receives and distributes DC power.
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herei n disgtaseditsulj €Glstem comprising: A power distribution bus

having a first bus section and a second bus section, wherein
15 to each bus section at least one electrical consumer is
electrically coupleable; a power switching assembly according
to the first aspect or an embodiment thereof, the power
switching assembly having its first terminal electrically
coupled to the first bus section and having its second

20 terminal electrically coupled to the second bus section.

For example, according to an embodiment, the power
distribution system comprises: a first generator for
providing electrical energy to the first bus section; a

25 second generator for providing electrical energy to the
second bus section; a load controller, the load controller
being configured for providing the external control signal to
the control input of the power switching assembly in order to
control to the magnitude of the current flowing between the

30 first terminal and the second terminal so as alter a load
distribution among the first generator and the second

generator.

According to a further embodiment the power distribution bus
35 is a DC power distribution bus which receives and distributes

DC power.



matter a nethod of operating a power distribution system having a power
distribution bus with a first bus section and a second bus section is

provi ded,woheizmsgteed conprising: 5 Controlling a currentcChiEpeoifiosimet he
first bus section to the second bus section and fromthe second bus section
to the first bus section. According tag@n enbodi nent, the nmethod conprises
sensing a 10 current flow ng between the first bus section and the second
bus section; and controlling in response hereto a first sem conduct or

el ement ardadsecond %erﬁmqrmwp@ctelmme eleactin caldal eeupletkettween t he
first bus sEthl aon a econd hus section sls%r to.control the current
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second t éritaPys S5 1f&gni t ude 25 of the current exceeds a current
magni tude threshold. In a further enbodi nent the nethod corrprl ses
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renmal s aboverd duronemg regnicardd heexcesds kalscma@more@rdbrtéﬂa creadmceshol d.
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us section sSo as to control the current flowing

15 between the first bus section and the second bus section.

In a further embodiment the method comprises controlling the
first semiconductor element and the second semiconductor
element in response to the sensed current so as to
20 electrically disconnect the first terminal and the second
terminal under predetermined current signal conditions. For
example, according to an embodiment, the method comprises
controlling the semiconductor elements so as to disconnect
the first terminal and the second terminal if the magnitude
25 of the current exceeds a current magnitude threshold. In a
further embodiment the method comprises controlling the
semiconductor elements so as to disconnect the first terminal
and the second terminal if a duration, during which the
current remains above a current magnitude, exceeds a current
30 duration threshold. In an embodiment, the current duration
threshold depends on the actual current magnitude. For
example, in an embodiment the first terminal and the second
terminal are disconnected if the current magnitude is within
a current magnitude interval for a time that exceeds a first
35 duration threshold.



-7- In other enbodinents the power the current between the first bus
section and the second bus section is controlled to take an internedi ate

| evel betwimoenizssmiand a maxi num | evel. 5 For exanpl e, actmprdingst7e7 a
further enbodi ment, the nethod conprises controlling the first

sem conductor el enment and the second semm conductor elenment so as to control
t he magni tude of the current flow ng between the first termnal and the
second termnal in response to the sensed current flowi ng 10 between the
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of the third aspect,. t nctions as dlsclosed re ar theflrst
aspect aE fepm efﬁesg:hfeur?&]ﬁr@ﬁ]st r'hafqyct%ltpt g:l%/ Sui t abl e way.
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For example, in an embodiment the magnitude of the current
flowing into one of the first bus section and the second bus
section is limited depending to the sensed current. For

20 example, if a consumer connected to the respective bus
section draws too much current due to a fault, this will not
result in a damaging magnitude of the current. In a further
embodiment, if the current drawn by the respective bus
section is within a predetermined interval for a

25 predetermined time, indicating such a fault, the respective

bus section is disconnected.

According to a further embodiment, the power provided to the
respective bus section is chopped so as to limit the current

30 flowing to the bus section.

According to a further embodiment, the method further

comprises balancing the load of a first generator

electrically coupled to the first bus section and the load of
35 the second generator electrically coupled to the second bus

section.



5 regard to the first aspect are not limting for the definition of

enbodi nents of the nethod of the third aspect. Only the disclosed functions
limt reswpocvimsswmbodi nents of the third aspect. HoweveCT/ERe@onsi’ay to an
enbodi nent, these functions are performed with the configuration of the
power 10 distribution systemas disclased with regard to the second aspect.
According to ot her enbodi nents, these functions are perfornmed with the
configuration of the power switching assenbly as disclosed with regard to
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15 According to a fourth aspect of the herein disclosed subject
matter, a computer program for controlling a physical object,
namely a power switching assembly in a power distribution
bus, is provided, the computer program being configured for
carrying out the method according to the third aspect or an

20 embodiment thereof when being executed by a processor

assembly.

According to an embodiment, the computer program also
influences the operation of the generator(s) in regard of

25 frequency and voltage. For example, in a further embodiment,
the computer program is configured for influencing the
operation of the generator in order to achieve the optimal
operation and load flow of the complete system including
starting and stopping of the generators dependent of the mode

30 of operation. For example, in both embodiments set values are

provided to a generator controller.

According to a fifth aspect of the herein disclosed subject
matter, there is provided the use of a power switching
35 assembly as a coupler of two bus sections of a power

distribution bus, wherein the power switching bus is



5 matter, the power distribution systemis a subsea el ectrical power

di stribution system According to an enbodi nent of the herein disclosed
subj ect maOt2er2/038t0e¢ power distribution systemis a subseaTdipe@asoarrent
(DC) electrical power distribution system 10 According to an enbodi nent,
the subsea el ectrical power distributign systemis a subsea electricity
network for supplying electrical power to a plurality of electrical
consuners. For exanple, in an enbodi nent, the subsea 15 el ectrical power
di stri butdort isysteemdscadsiuhsea elrectiiical eyt @ in Acteddinkgitt 0 an
enbodi ment ,erte% subsea el ectrical power distribution systemis configured
for conne@tl on t'o a system 20 onboard a ship or onboard an oilrig. Such
systens may include a propul sion systemand/or a drilling system O her
Kinds of sechianed ROVRY SHRRINSHSIENR holld 3 30 Be Laerag; Jaf
install ati ons except subsea applications |iqui d1 or air coolings the nost
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ki | ovol t .2O3¢ 1A or i g &0 SR G & ridadiTheEn O " ite ddTStTFd%éltdfont he el enents
of the pawertadi Sta isbutuloere s ystremat( refrefarad (Do )herleiatafitcer] asweyrst em

el enent) O{isstcrolrll)]c it ur, edS focre installation at a seabed. For exanple, in
respective enbodi ment $ tthe '35 system el enent is capable of operating in a
wat etOdept h bel ow a predefined upper level, e.g. 100 neters (n), 800
meters, 2000, nRter s Or 3000 NELers With eagh upparcdigvels; Wy, ,
2012/ 038101PCT/ EP2011/ 051727 -10- corresponding to a respective enbodi nent
of the héH&ELT IHSEIVs &Y SSEH] et amEtRsea ALEGdilTg o edsiedt ihA& f ur t her
embodi Menfupp 116 5 Sty al R Moves Gapabla ofalapsr ald rg didarcA pressure
corresponding to the, specified depth, wherein in 5 one enbodi nent the
oressur o G TTEss (18 GerdFated By “Wek EMBTt fE S FeiTied depth and in
anot her eriteodiment] tdoerepr esisure g i@npreessiane ige reratbec abye fercashi osdt er  of
t he specifi th. According to respective further enbodi nents, the

system elpé)rrmgegrt S capabl e of operating up to predefined

According to an embodiment, the subsea electrical power
distribution system is configured for connection to a system
20 onboard a ship or onboard an oilrig. Such systems may include
a propulsion system and/or a drilling system. Other kinds of
sectioned power supply systems should also be covered. For
installations except subsea applications liquid or air

cooling is the most likely solution.

25
According to a further embodiment, the voltage of the DC
power provided to the power distribution bus is in a range
between 500 volts and 5 kilovolts, e.g. between 700 volts and
2 kilovolts, e.g. 1 kilovolt.

30

According to a further embodiment, one or more of the
elements of the power distribution system (referred to
hereinafter as system element) is configured for installation
at a seabed. For example, in respective embodiments the

35 system element is capable of operating in a water depth below
a predefined upper level, e.g. 100 meters (m), 800 meters,

2000 meters or 3000 meters with each upper level



10l ower | evel of water depth, e.g. 200 neters (m, 1000 neters, 3000 neters
or 4000 neters with each |ower |evel corresponding to a respective

enbodi mrenwoabi1zdsgioher ei n di scl osed subject matter, | eadiPng/EPROINASEIRTti Ve
pressures which are dependent on the density of the water, e.g. on the 15
tenperature and on the type of water (g$ga water or fresh water). In the
above nentioned enbodi nents and generally herein, "electrically

coupl i ng/ decoupl i ng" does not necessarily inply 20 an direct connection of
t he coupled eiddricsg ey adQ%%;ietcﬂle;@es@ﬁrwddlynejnmlow Etl'ﬂleehr%&terlirﬁm

(gal vani €onn ctian e ele tr| cou ies may be
galvanlcéﬁf%: éféié@eCt Q éﬁbog¥ﬁﬁﬁi u&% A e od| &%mihe

el ectri cadmbc:@ilmarﬁgs narhet f&ylse‘ml prievicthes ﬁsorcatgaéﬁia‘ erf afpe2® telrgr turidead
energy b t%ﬁ%%5£n% I | 8 rdi d rther
enbodlneﬁ% ctrlggﬁg;sggﬁgtxﬁgqgfo Q% é?%%gﬁiﬂg} o} é%%gifgéal
ener gy bétrweé#mktqﬁﬂew@lr@ctthecmqﬁm&pﬂ éd Féfmsqqr@s JMaaied banypea

i nt er mrediatie elgmemMe e e ilocated hetwean the telacidhitealine roupled
30entities. According to an enbodi nent, one orggﬁ{e §¥sten1elenents e.g.

any seni ¢OMRAICHST 16l engtitSS e iHSHAEE Y drf ®Tcditai ner. For
exanpl e, saeedrdisty depth f@fddﬁﬂrdle@ﬁﬂj merdpe 35 viehef ypaerr ssdcehinteghtassenbl y

is |nsteugﬁgj§r%€g1(gfeﬂgﬂ I%% %%pt QFQxE Jis eré%%%{0381 1PCT/%P%%11&951727
As used herelﬁi re erence 0 “a Eot ranllg'lﬁiendéﬁxi

equi V@l entower d erveflercgnoe e a:lq@rtdigr aamqal e;?r@é)ntmea;mj:/sor ,C APt eretregadabl e
medi um confRy 'Pder‘t%r'sn%trr UGHd O s GANY QI R LOoMRULEr system to

coordi nate the performance . . .
correspondlng to a respective embodiment of the herein

disclosed subject matter, leading to respective pressures
which are dependent on the density of the water, e.g. on the
15 temperature and on the type of water (sea water or fresh

water) .

In the above mentioned embodiments and generally herein,
“electrically coupling/decoupling” does not necessarily imply

20 an direct connection of the coupled entities, nor does it
necessarily imply an electrical (galvanical) connection.
Rather, the electrically coupled entities may be galvanically
separated in one embodiment. In such an embodiment the
electrical coupling nonetheless provides for transfer of

25 electrical energy between the electrically coupled entities.
According to a further embodiment, electrical decoupling
prohibits the transfer of electrical energy between the
electrically decoupled entities. Further, any intermediate
element may be located between the electrically coupled

30 entities.

According to an embodiment, one or more system elements, e.g.
any semiconductor element, are installed in an oil-filled
container. For example, according to a further embodiment,

35 the power switching assembly is installed in an oil-filled

container.



5 of the above described nethod. The conputer program may be inplenmented as
conput er readable instruction code by use of any suitable programm ng

| anguage,weuotr/@s8101f or exanpl e, JAVA, C++, and may be storagh2@n/os1720

conput er -r eadabl e nmedi um (renovabl e di sk, volatile or non- volatile nenory,
enbedded nenory/processor, etc.). The_inpstruction code is operable to
program a conputer or any other programrable device to carry out the

i ntended functions. The conputer program may be available froma 15

net wor k, AS;JGJEG@B Hehe \Wr Ik Adde d8eh,o fa epmphi tehr i;irdmsanbasdqwﬂe@aﬁeﬂ

Enbodi me of the herei N d| scl osed subé ct matter be recal I“r?@d by means
of a corrp (?r t?r%ldt' ernespectai vel'y 20" Sof twar & Ct%iﬁét/ enber?bocﬁ M's “of the

herei n dicsriroged susdedt] eratedamepralsso ivey rigedtirzed imnsmdans of one or
mor e speci G Al 1(;1%{1 NI & Yl | Osg/esr&%%Pet%“ o%'ﬁﬁl*?l%rt%""acrh% s &

embodi ment s of t erel n disc subj ect matter al'so be reallzed in
a hybpi d Sforte jakeve fles 25 heshBiaidtdn of software m)dul es and hardware
nodul es. In the above there have been described and in the follow ng there
wi |l be described exerrpl ary enbodinments of the subject matter d| |.osed
her ei n witH SFEREREe HI6 S PoRer S CCI AT 230 S5 eI rée - AR ibut | on
syst em andh sa retthach (lfodépej’}atus%g o mt&ers@t%tuﬂdamﬂo@ra&yﬁt@mlalrtgdm,t o0 be
poi nt ed out. that %fo course any 6o raa_,rtl on qInnt‘aeature orreeldatl n

di ff erent® aspec 's of the erél §diteclosed €Y ct tter 9% étso pOSSI bl e.
In pafti cuimetesome selrbddi mqtlsmha\x@me@ﬂpldesﬂmamedfo:;@whdw arefr@mence to

appar at us,dRs 1ol aldAp AheRa RidemEmhadiienics have dicen dasgri bed with

reference to neth o cl ai ns. However a person skllled |n the art will
gat her fr%tWtZ@IQ/CG@@lGﬁD@P/eE%ﬂF@SWL@Qa computer or any

other programmable device to carry out the intended
functions. The computer program may be available from a
15 network, such as the World Wide Web, from which it may be

downloaded.

Embodiments of the herein disclosed subject matter may be
realized by means of a computer program respectively

20 software. However, embodiments of the herein disclosed
subject matter may also be realized by means of one or more
specific electronic circuits respectively hardware.
Furthermore, embodiments of the herein disclosed subject
matter may also be realized in a hybrid form, i.e. in a

25 combination of software modules and hardware modules.

In the above there have been described and in the following
there will be described exemplary embodiments of the subject
matter disclosed herein with reference to a power switching
30 assembly, power distribution system and a method of operating
a power distribution system. It has to be pointed out that of
course any combination of features relating to different
aspects of the herein disclosed subject matter is also
possible. In particular, some embodiments have been described
35 with reference to apparatus type claims whereas other
embodiments have been described with reference to method type

claims. However, a person skilled in the art will gather from



t he above and the follow ng description that, unless other notified, in
addition to any conbi nati on of features belonging to one aspect al so any
conbi nat iwo 2betose®n features relating to different aspeeC3/Ereoienbodi nents,
for exanple 5 even between features of the apparatus type clainms and
features of the nethod type clains is_g¢onsidered to be disclosed with this
application. For exanple, a controller of a power sw tching assenbly may
have i npl emented therein one or nore of the enbodi nents discl osed herein.
10 The aspectspanrd enrbadigrentls dafignerd ahaye iand dhard, hem laspeettshcand

enbodi ment § .of. the .present_.invention are.apparent f t he exanples to be
descri bed Hereiar et 3iTd A explaihed™ Jf%%rléjfneroéi']%gatt&ﬁeﬁe dr awi ngs, but
t 0 whi ch dehernigiventicories aparat dligu teed, BRICER DESCRIJRTIWEN nOF cEHE ToRAW NGS
20 Fig. ' i l.ectrj.cal ' ' [ [

accor dan(]:reeslv%%\tqﬁlgle??oogg{lr?e%tr}se%gf Cd\tsree er %%gﬂb?ﬁgiééﬁ%ug%g%%ﬁa tleep. 25 Fig.

2 shoWs i9Ygparetarsar theartuglesctafi ddle prmerr adivst rivne icdi 1§yst3éYd i n

accor dance ik errodiE it Hfd thgheneiimdiisclesed sulkieat, mtter.
Fig. 3 shows adﬁpower, Wi :C,hl g%{p ssenbly in accordance with 30 enbodi nents

of the héleiTt eI APl DEFAl BB BESCRIPHON 55 L A0 ° T

2012/ 038 X0 RWHER2Q LIS 26 s<hid>1 ypmowmi dedramitndp ltdie rsane urefreriencsicssi gns or

with reference siO(;ansC,h whi ¢ch re t he correspondi ng reference
he

re dciff nt fropm
. Or mohe & [Sedgmprts disclose herein.
signs only wthin't iITs igit.
10

The aspects and embodiments defined above and further aspects
and embodiments of the present invention are apparent from
the examples to be described hereinafter and are explained
with reference to the drawings, but to which the invention is

15 not limited.

BRIEF DESCRIPTION OF THE DRAWINGS

20
Fig. 1 shows in part an electrical power distribution system
in accordance with embodiments of the herein disclosed

subject matter.

25 Fig. 2 shows in part a further electrical power distribution
system in accordance with embodiments of the herein disclosed

subject matter.

Fig. 3 shows a power switching assembly in accordance with

30 embodiments of the herein disclosed subject matter.

DETATILED DESCRIPTION
35
The illustration in the drawings is schematic. It is noted

that in different figures, similar or identical elements are



5 Fig. 1 shows a power distribution system 100 conprising a DC power

di stribution bus 102 having a first bus section 104 and a second bus
section 1W6.20I381dC power distribution bus 102 is oper atreu/Br2daih/ogi7eeCt
current (DC) power. The system 100 further conprises a power swtching
assenbly 108 having a 10 first term nal3110 and a second term nal 112. In
accordance with an enbodinent, the first termnal 110 is electrically
coupled to the first bus section 104 and the second termnal 112 is

el ectri C@ﬂoyfl(&m.dphad:ﬂ Qﬂ&%a&@cmmc@@ﬂg@m 6 .wikh The pewrie swi tchi ng
assenbly 108 co %?s a fd r nt1 G nducct or el enent d14 and Seco

seni condictor el emen ecetrl cal oupel &0 Bet e tive fe st r]term nal
110 and thersecond tmertlhlmalth_‘elzfmtasiugltpr ovi de cont roI lability of a
current flowfromthe first termnal 110 to the second 20 termnal 112 and
fromthe second termnal 112 to the first termnal 110. In accordance with
an enbodifight | tHe"Serm EotRIctOrs telidndncs B tem 6 (dr € amrsiilsared agate

bi pol ar tﬁ@f@?ﬂ igs-iepunled e tihe ternimals 10+ Bl such itdhat quhe fd r st
sem conductor el enent 114 cong cts rrent fromthe 55? first term al 110

to the s€cGTFYEr MUTalSSFI2 %ah 6nat en@%&é’d”r?df oY Pi%enditt 116
conduct s iGurapenta facomitthe Seeand duezrmarftal (L2 picmretlhe Tha stydtemmlrtal 110. In

order to ss t res ective other .sem.conduct t, f.reewheel
di odes 1%1%% acg urther “sém con ucscocr le e(r%:eér?teg{ba gg raéfvLrl ed. In
partigul dirsg fiergtindilodd (1E8d & cowpired terrpardl I1é42 tan r@e:ddr}dsatnce

sem condygtigr &l emeiq il whengl rithe qonducidon 1¢i r %Ctél%tqflctaqqyfl rst

sem conductor el enent 114 i's reverse to the conduction direction of the

associ at éPUest @ dde figstisnisset iprsdddndrdt dde eRrars! dauptieédlin 35

paral | el M@ tihe Secand samcRayaldy & ementssbh aiereigedtiercanduct i on
direction of the second senm conductor elenent 116 is reverse to the

conduction direction of the associated WD 2012/038101PCT/EP2011/ 051727

- 14-15ecdiek gicodker K20t casirshewsamb 1ki ¢.08l.cdmpracesr darfderss t h an

enbodi ne (. o] S n %[ISQ

coupl ed %\e’msé&?gsdcrﬂ:zjtwerl%n%ﬁ% ;llquls{%rﬂtqg%mdslhég{oq}filg Lnheujcitfabco# ter m nal
112. 5 | nldcedreganice adilivh comcdimsbdiateifen tthe gowet dwinmghiedg lddsemsl y 108

further GomPrdssen@ (Unlignt sensal, 122 «ouled dan c%%rﬂr%sllta%ltﬂ%yf igssty and
second sem conductor elenents 114, 116 (transistors). The current sensor

122 is cONfigirted B O &S rfglra?tcﬁrerréfﬁtnafq Mongt%é%%eﬁ?ctoﬁléi first
ternboal tkkGhiand tmez s@@ﬁprﬂidnerﬂnenaiecbha anrdareMi dilrg ta adg eitrssi gnal 124
in response her tq her gie pover. wi_t chin sser]EbI 34:h1e08 conprises a

control | er- 1726 ﬁhagﬁfr FGF redd \ihg Hrsen

semlconductor elements 114, 116 are insulated gate bipolar
transistors coupled to the terminals 110, 112 such that the
first semiconductor element 114 conducts current from the

25 first terminal 110 to the second terminal 112 and that the
second semiconductor element 116 conducts current from the
second terminal 112 to the first terminal 110. In order to
bypass the respective other semiconductor element, freewheel
diodes 118, 120 as further semiconductor elements are

30 provided. In particular, a first diode 118 is coupled in
parallel to the first semiconductor element 114 wherein the
conduction direction of the first semiconductor element 114
is reverse to the conduction direction of the associated
first diode 118. Likewise, a second diode 120 is coupled in

35 parallel to the second semiconductor element 116 wherein the
conduction direction of the second semiconductor element 116

is reverse to the conduction direction of the associated



current signal 124 and controlling in response hereto the 15 first

sem conduct or el enent 114 and the second sem conductor elenent 116, e.g. by
provi di ngve 2oespemti ve first voltage signal 128 to the fPrcratr2siensenduct or
el ement 114 and a second voltage signal 130 to the second sem conduct or

el ement 116. 20 The controller 126 mayikhe configured in accordance wth any
enbodi nent di scl osed herein. For exanple, in an enbodi nent the controller
126 is configured for controlling the first sem conductor elenment 114 and

t he secongserd Qﬁl’dﬁi@tl@ro 2% elrmit 1111@1330 as. tie comectarmanrd witsceinect the

bus section 1 4, 06 .t ch ot he endi n current I 124. 1In
such an e%%) neﬁ%; e p&ﬁ§F W |ﬁgcgsse q©“4ﬁﬁ§%(ﬂ%%§me%weg%' The
br eaker dd(ﬁoradqengdtxpleerd)adl rmxt@sofbetmeeehertélen fdﬂ@(ﬂ dsethiswdj edt0 matt er has

t he advantag de oS capable 30of handling the power |evel, typically
1000 volts (%3 at occd}s at the power distribution bus 102. In

accoréance wth a further enbodinent, the controller 126 is configured for

control | img dhe dfdarste mrﬂrp%m&wdﬁ{e@fmntt@ pbli rang; ithe isecond
senm conduct or 3} é&ﬂgé}16 so as to Ilnlt ‘the current flo thrq§gp t he

power switEHHR YO8 S ITE TS S6md 2 e T D S98n

confi gur eich mldthDﬂid)E&k&kPGHcE%zﬁ:bﬂcD&bMEonb&cthIdﬂamﬂﬁ§dm to
provi de t signal_ 12 ndi ¢ t|v f .t he

flow ng t thou ﬂ% Sléﬂ%éﬁ sﬁ?%chpfre K % Cfbg2 éfiéﬁﬁﬂg L?f% schenes
can be i rﬁﬂr@rmm ed qurrtemé: dormwrigld éxetmn é:hge fomttr dle yhentes Mhisgid 5

enpl oy thed iduddng «rpfihe icunrent,d '&Mﬂ%ﬂr@ %U%ﬁﬂé%tp%WnaSlWﬂﬂh'l%
assenbly 108. For exanple, in case of a failure in one bus section 104, 106
of the bu&EIreSSehsed® Cur Ferttowiths fprod’rﬁrowl&féusné?ctaisér?“@@/e 1$8 104) to

the othercdg1d.sek06) erHrded@ﬂlﬁwwr@ftddﬂﬂgtﬁ%cb)fdlpﬂe@dﬂ&@&he
sem conductors. I n case tgF u rent flqwf1for a time | onger than a set

limit, tHEP6MT Wt 9 l&‘pefr?szfr?&l%ﬁ qitéctthe faul ty
bus $&ct Iibrrstb)[se\mﬂddﬂeibmftdrh@k%pﬂ:cthl\/le aopertatd araind kendantrcoldter 126.

element 116, e.g. by providing a respective first voltage
signal 128 to the first semiconductor element 114 and a
second voltage signal 130 to the second semiconductor element
116.

20
The controller 126 may be configured in accordance with any
embodiment disclosed herein. For example, in an embodiment
the controller 126 is configured for controlling the first
semiconductor element 114 and the second semiconductor

25 element 116 so as to connect and disconnect the bus section
104, 106 to each other, depending on the current signal 124.
In such an embodiment, the power switching assembly 108 forms
a breaker. The breaker according to embodiments of the herein
disclosed subject matter has the advantage that it is capable

30 of handling the power level, typically 1000 volts (V), that

occurs at the power distribution bus 102.

In accordance with a further embodiment, the controller 126

is configured for controlling the first semiconductor element
35 114 and the second semiconductor element 116 so as to limit

the current flowing through the power switching device 108.

To this end, the current sensor 122 is configured and



15 The current Iimt may be set according to the actual node of operation
in a way that no disturbance of the remaining bus section occurs. In

accor danceownt?dn3smwienbodi nent, the el ectrical power 20 @CItEPROANFINT SYySt em
100 further conprises a choke 132 or an inductance coupled in series with
the current sensor 122 or, in another_ggbodinment in series with the
control |l abl e sem conductor elenents 114, 116. The choke 132 serves to
reduce current spikes and hence provides for a reliable 25 operation of the
current sensarichddl dan aacaer qlﬁrmad@f tsh caufrtgrtm@ngemmmerﬂnaﬂ He; power

swi t chi ng asse QI | esafus |sculed|nserieswith
the sem glonchf V\lleelog‘%zgme%t © {16 % aeng[ ser\Welsngtohfé) &%o&ecet RHe -

sem condum»tlo'rckelrem@rh@nellm 10:816 Veg igpud ragas® lofs cramalsSf uret iken of t he
control %*Pfle\ﬁ #%g o HRcendance Wt @ furf hes, grbadi ed RBiich

electrlc power trlbutlon system 100 i'ncl'udes a first sconnector 136
35 whPch qn@@}/ed:thei calmiE igenmdctidd Isatnisart tﬁi@“f%f}gstt%%@th%@%m and
the firstsutierdiing kE&.@f1t heygpower switching assenbly 108 and a second

di sconnector 138 which is WD 2012/ 038101PCT/ EP2011/ 051727 - 16-
electrically connected between the second bus section 106 and the second
tmnﬂmlmﬁZQ@mﬂ@pmmmamuﬁmmgﬁﬂﬂmﬂW1M&aﬁhuﬁ@@mm&%m&ﬁ&&
138 are cl I er tiQ t.h r electrlc

connect i oﬁ‘cogcef‘]t V\é)euﬁq I?Eﬁlrga res Ogc ulrcfeenﬂ:ugfr SEct r%o(n%\slrlog‘{ng)q} er M nal's.” %

mai nt @énanice Ppurlpeses o tte dlté‘mnn(@t%r st 0K36,will38 k@m@bet@f@ﬂﬁe@rtdwer eby

di sconneatifig e, POURL: S ENING SYSLEMALOR Jiom the el dicstiidut | on

bus 102. 10 It should be noted that generally herein the elenents that are
associ at efdr%is_t Hof é’e_rttléfi% 1§ﬁ]tqecry q%%)@eﬁﬂtarlﬁm&eplt&e_edﬁo%ﬁdi%ﬁt@%y
al so be Qﬂ%ﬁ@rﬁd G_Cb8W|mi1rlla@idiﬁrar@f\tdlts)bddﬂléﬁtha;m&m@ﬂlt@miﬁ; FeIt iexgnpl e,
in an em%odl % I sconnectars 136, 138 are ashsom at ed th t > power
v1r ue o the respective operation of t contro 12
15 The current limit may be set according to the actual mode of
operation in a way that no disturbance of the remaining bus

section occurs.

In accordance with an embodiment, the electrical power

20 distribution system 100 further comprises a choke 132 or an
inductance coupled in series with the current sensor 122 or,
in another embodiment in series with the controllable
semiconductor elements 114, 116. The choke 132 serves to
reduce current spikes and hence provides for a reliable

25 operation of the current sensor 122.

In accordance with a further embodiment, the power switching
assembly 108 comprises a fuse 134 which is coupled in series
with the semiconductor elements 114, 116 and serves to

30 protect the semiconductor elements 114, 116, e.g. in case of

a malfunction of the control assembly 126.

In accordance with a further embodiment, the electrical power
distribution system 100 includes a first disconnector 136

35 which is electrically connected between the first bus section
104 and the first terminal 110 of the power switching

assembly 108 and a second disconnector 138 which is



15swi tchi ng assenbly 108 (not shown in Fig. 1). Fig. 2 shows in part a
further electrical power distribution system 200 in accordance with

enbodi menwe 20f2/a3B®1her ei n di scl osed subject matter. 20 Poe/EPRomosiee of
power switching assenbly 208 in Fig. 2 is simlar to the structure of the
power sw tching assenbly 108 which is_sgown in detail in Fig. 1 and the
description thereof is not repeated here. However, the controller 226 of 25
t he power switching assenbly 208 in Fig. 2 is configured different as
conpar ed eMetdtﬁihelcl@ntdo@tdeeftebQ%lewe%rg thk éetoa@wtﬁamwdrh 1806 and

enbodi ne t of the r enbly 208, controII i lements a
precharg&h& &é&“ lna %g g?ﬁ?butf%ﬁﬂéf gﬁ wherd! a Ynu E%r of

HweHer§MM@mm@mmWEM%d3®tM@[mwwﬂmamthMmmdmyﬂﬁauwd,Hw DC
capaci t org, ek, shon dﬁr?Fagt Apditiida IdnerdanD AR GaReqhed Lo the DC

bus 202. Furt are el ectrical consuners, indicated at
242. Ee&@%&@l&mQQ%@%H%m%W@imwmwm@seﬁ%@%@WMW%e%eHonmd|n

any sui tgﬁi@d&@e e dqséc@rﬁfetcrﬂoqeg Wd,es 1 c%talblb%s |t5’ne@€z%§p| arily

i ndi cated, at 244 in Fi 2. \Wen energi.zin the b the

2012/ 038Pdf|§@ﬂ“@|§2tdfﬂ 7 PPVSEy Swétﬁﬁ%elrﬂ ftzré’éin tﬁ?e Hyover

Swi t chi ngliassenmity R0®umyoon this situation be operate as a chopper, by
virtue of the respectively configured controller 226, |limting the current
to a selected level, ensuring an effective [imtation of the 5 inrush
curréft. Itn sdcedrdddusc eroniatch tdre te sodingenty dfentehier ddret redldmemtacddredi ng to

the hereisydisclosed dubjiesl Jmaidar;2lsn fuipliermenia it f RRgantill er 226

of the power switching assenb
embodiments may also be a88001ated with another entity in

other embodiments. For example, in an embodiment, the
disconnectors 136, 138 are associated with the power

15 switching assembly 108 (not shown in Fig. 1).

Fig. 2 shows in part a further electrical power distribution
system 200 in accordance with embodiments of the herein
disclosed subject matter.
20
The structure of power switching assembly 208 in Fig. 2 is
similar to the structure of the power switching assembly 108
which is shown in detail in Fig. 1 and the description
thereof is not repeated here. However, the controller 226 of
25 the power switching assembly 208 in Fig. 2 is configured
different as compared with the controller 126 of Fig. 1.

In accordance with an embodiment of the power switching
assembly 208, the controller implements a precharging device:
30 In a DC distribution system 200 where a number of inverters
240 are connected to the power distribution bus 202, all the
DC capacitors (not shown in Fig. 2) in the inverters are
connected to the DC bus 202. Further shown in Fig. 2 are
electrical consumers, indicated at 242. Electrical coupling
35 of the individual elements may be performed in any suitable
way, €.9. by electrical wires or cables. This is exemplarily

indicated at 244 in Fig. 2. When energizing the bus 202 the



10 Fig. 1, the power switching assenbly 208 is configured for inplenmenting

a |l oad balancer. To this end and in accordance with a further enbodi nent,

t he powerwewnt2iisrg assenbly 208 further conprises at | eastEpeog/ osnt r ol

i nput 246 for receiving an external control signal 248. In an enbodi nent,

15 the external control signal 248 is_feceived froma voltage control

system 250 which al so provides control signals 251 to generators 252, 253

feeding the bus sections 204, 206 via rectifiers 254. The controller 226 is

conf i gur edh frem canigoldd Nngmilded.eIpensewedr the extiergnals seamilol2 s gral 248,

20 the fi.rst .sem G n%ucct or .el enent_.and the shecond sem canduct or, eclherrent
et ; ;

(not show’ itr%llf—sl 5 r?é% p%i/?/erratsevwatsctﬁ g ASSerbl )}] 208 -9 T esponse the
r ecei ved mdreratalvedontaaolf igivgral 248 olrlegm 2% &,he ivoltiage tdentauolresytst em

250, the jpouers Swlchi ng.assenbly,.0pgr ales As & :kead shalancey, by ldiyu ting
the current flowng e.g. froma first generator electrically coupled to the
firstobusiige& ew2%2 % -hr ough the first bus section 202 and through the

power switching assenbly 208 into the second bus section 30 206, thereby
ensuring an optin zed operation of the generators and still remaining the
ol i abi 1y BEAE A RIdpertent BRS SaBrone JOF 508 ot 1edsé G Har e.
Fi g. 3 shmwshen hpardim dqiewdro sswl tsahijrg tassartary 30&d nn@l caccaredance with
enbodi ments. of t.he -herei i scl.osed subj ect. tter. _-18- | ccor dance
ekl el MU foTalbanat e Lt R G e LN R Lo

swi t ehi ng'iassdnbline3E® weonpi igeR iadf iasstentdnmiatd 11 e ore igeoend ftoer ni nal
312 and a fiirslesemLonducton alenent. 34 and aseconpd isemconductor

el ement 5 316. The first sem conductor el ement 314 and the second
sem condUEttdr Gelfereie B EFla% Mot rihGaldyy o iy e FH iR pAAE L etdfeen t he

first termimale 31Qnd dhe secenttt emd rant32 sor@s tagriw de
control |l abi | i.tvy. of a current fl ow frcim the first tgrrm nal 10. to the second

term nal 5510 S df FEhSHE s &SI Yermihdt 342 t ot k& (P % irnal  310.
I n atBor darc exwcrmadn cemboch Imentgrsfiowd 8 n Firgced,vechef famr st vand ssecond

sem cond r_ el esq/qqt I 4S._ t - i tS,. .t emconduct or
el ement s%&rﬁg e.’g. ei%%sﬁji éﬁ%g-rlésh alltS%s%%W&C%e@%%tnﬁ%tlhastl%é%ab?o@er{%
descri bedeardiediarEnt? dray Pe hegdied whid ©ust iddctriems Riltg 149 tacder dance

wi th the appended L£l8j4s . rHOSxamler i2d 4 esPedddMe godigrent s, the
controlling, in response to the external control signal 248,
20 the first semiconductor element and the second semiconductor
element (not shown in Fig. 2) of the power switching assembly
208.

In response the received external control signals 248 from

25 the voltage control system 250, the power switching assembly
operates as a load balancer by limiting the current flowing
e.g. from a first generator electrically coupled to the first
bus section 204 through the first bus section 202 and through
the power switching assembly 208 into the second bus section

30 206, thereby ensuring an optimized operation of the
generators and still remaining the reliability of two

independent bus sections 204, 206 in case of failure.

Fig. 3 shows in part a power switching assembly 308 in
35 accordance with embodiments of the herein disclosed subject

matter.



20 choke 132 and/or the fuse 134 and/or the disconnectors 136, 138 may be
omtted. According to an enbodi nent, the DC power is a dipole power.
Accor di ngwvocomnssteer enbodi ment, the DC power is not a acpapeoiDd@spoener but
rather a nultipole DC power having nore than two poles. 25 Further, the
speci fied nunber and arrangenent of reggifiers, inverters, electrical
consuners and controllers does not exclude other nunbers and arrangenents
of such entities. For exanple, the controller of the power swtching

assenbl y 1Ry c3d eeirdecatiet ighieldsenyoxifmidhe theddie secenduct or el enents
or may be %gcaRgd Q;nnte fromthe senﬂg nduct or e%ggeq%r Further it should

further & HSTEd At a8 SUs &2 "8 e dt i A o Fistr i Bt i THEY <t ém®or a

| and- based redtedtarindala Jpdidy, di staddnat itenrmsystlemliZn sacter dance Wit h

ebodi Mentcs Ol ddie 35 harld disd osed Sublagly el ol [diilded as to

i nclude the dedicated entities described in sone enbodi ments above.

Further, Ylfe Héreif idits degsa@rsivsiiect ahemeart eyt tserd Woe second .

|2012{ 038 1LQLRCHERZALY %ﬁﬂeh%ht bl% iR @}%@t&qbdatrl_l\gﬂrd&iptié@am in various
ocations in ubsea el ectrical power distribution systemor jn a

| and- basé’aetlaégtersji %ﬁt“ﬁﬁ\ﬁer&(ﬁ S ButiTr st eth W% S 19°B¥6Vi di ng t he

desired fugetinenaliity.sd dd sheuoribe rotred dihatbitlhe vt erfima’ camprdrsd ng"  does

not excl ude other el e ts.or. steps .and the "a" or "an' .does nhat cl ude a

o ural ey o 0 ST e B e AL IS fhensa il araedy T

enbodf nertrs! faynbe heomsiqred, termsihiedl B18 so Hdel  inotted etrhatm arlef2dlence

signs in the clains should not be construed as limting the scope of the
claims. In order to recapitulate the above described enbodi nents of the

present ifveRGBHEEHE dhitstear emersiiments sheser iiBed 1@ -poertiswiftidithg
assenbl y 41 sswWdrehidegh iR@WRTLdHd 18 Pewen td sivd huigen bus, anda power

di st i but on sYSLem CQR I8!0 SUEN. 3 POYRL, W Gl ng asserbly.  the pover

15 tyristors.

It should be noted that the above described embodiments may
be varied while still remaining in accordance with the
appended claims. For example, in respective embodiments, the

20 choke 132 and/or the fuse 134 and/or the disconnectors 136,
138 may be omitted. According to an embodiment, the DC power
is a dipole power. According to another embodiment, the DC
power is not a dipole DC power but rather a multipole DC
power having more than two poles.

25
Further, the specified number and arrangement of rectifiers,
inverters, electrical consumers and controllers does not
exclude other numbers and arrangements of such entities. For
example, the controller of the power switching assembly may

30 be located in close proximity to the semiconductor elements
or may be located remote from the semiconductor element.
Further it should further be noted that a subsea electrical
power distribution system or a land-based electrical power
distribution system in accordance with embodiments of the

35 herein disclosed subject matter is not limited as to include
the dedicated entities described in some embodiments above.

Further, the herein disclosed subject matter may be



switching assenbly conprising a first termnal, a second 20 termnal, a
first sem conductor elenent and a second sem conductor elenent electrically
coupl ed bebwerxn3gtee first term nal and the second termnm ral/EPe0i1a®st707 pr ovi de
controllability of a current flowfromthe first termnal to the second
termnal and fromthe second termnal _{g_the first 25 termnal. A
controller for controlling the sem conductor elenents may be configured to
i npl enent one or nore of various control schenes such as a breaker, a
current linfltegtentd dad vealiancerand ian prachargiingdewree.i rAld pesesa
el ectroni dul eZL rralfxq bed'.nsct alled in oil filled caniste 30 and exposed
sSUTr'e at™ th

to the armbient Pre g & S&ed. SO0 03810 i 1/ 051727
- 20- CLAINE:.ct51.caRowenweswidichimdprasisensys teh08:h1208,st308) drorvisliirtachi ng

power in.ap L distd i hytion (102, 202), the power swtching assenbly
(108, 208, 308; lcorrprﬁlrsﬂt%\tglzo a?’l st termnal (110, 310); a second term nal

(112,5312); 10a first sem conductor el ement (114, 314) and sem conduct or
el enment (k1Gnh346) 1! etvdcaldar hetaneen it he duigists ity mdals b0, 310) and

the termnnal (112, 312) so as to provide controllabjlity of a current flow

from t he FT1a GHRSTale PRt B ) SERNEEL ond 't & rid” PP "$12) and
fromthe sedon termurall i(th12 A13E2)e ltamarites fdassir itteyrdmimalagsb0,at3k@) . 2.

Power SV\/IM;[iCC@lI qufafs esree%bcl yem%coC 1rmdelnnc% tm% yC lbaéI rcrj]o:}'ﬁb ifnl‘lercf.h%rt Cs%rg%lrll oTS Iari%:o be
10 noted that reference signs in the claims should not be

construed as limiting the scope of the claims.

In order to recapitulate the above described embodiments of
the present invention one can state:

15
It is described a power switching assembly for switching
power in a power distribution bus, and a power distribution
system comprising such a power switching assembly, the power
switching assembly comprising a first terminal, a second

20 terminal, a first semiconductor element and a second
semiconductor element electrically coupled between the first
terminal and the second terminal so as to provide
controllability of a current flow from the first terminal to
the second terminal and from the second terminal to the first

25 terminal. A controller for controlling the semiconductor
elements may be configured to implement one or more of
various control schemes such as a breaker, a current limiter,
a load balancer and a precharging device. All power
electronic modules may be installed in o0il filled canisters

30 and exposed to the ambient pressure at the seabed.



20a current sensor (122) for sensing a current flow ng between the first
termnal (110, 310) and the second termnal (112, 312) and providing a
current swgreal2/38@4) in response hereto; a controller (Pe®/EP2RIB)5ITRT Ng
configured for receiving 25the current signal (124) and controlling in
response hereto the first sem conductogpel enent (114, 314) and the second
sem conduct or elenent (116, 316). 3. Power sw tching assenbly according to
claim2, 30wherein the controller (126, 226) is configured for controlling
the first sem conductor elenment (114, 314) and the second sem conductor

el ement (116, 316) in response to the current signal (124) so as to control
the magni tude of the current flow ng between the first 35term nal (110,
310) and aquddMsscond termi nal (112, 312) in response to the current signal
(124). WD 2012/ 038101PCT/ EP2011/ 051727 -21- 4. Power smﬁtching assenbl y
according to claim2 or 3, a control input (246) for receivi an external

contrel si grPaJW@(IZWltqmémlaﬁsteﬁ@ldon(tlro& | &08:126)8)226)r js37 iingur ed for
Scontrol IdRgr i1k resReRse dl%ttﬂl%bﬁ:)&tcﬁf Mals cantx,olzhgnalhd 248)r the fir st

senlcondggépzﬁgkgnent %%4 E? %pd t@ﬁnfecon senlconductor el ement (116,
316). g asse N comprising:

— a first terminal (110, 310);

— a second terminal (112, 312);

10 — a first semiconductor element (114, 314) and a second
semiconductor element (116, 316) electrically coupled
between the first terminal (110, 310) and the second
terminal (112, 312) so as to provide controllability of
a current flow from the first terminal (110, 310) to the

15 second terminal (112, 312) and from the second terminal

(112, 312) to the first terminal (110, 310).

2. Power switching assembly according to claim 1, further
comprising:
20 — a current sensor (122) for sensing a current flowing
between the first terminal (110, 310) and the second
terminal (112, 312) and providing a current signal (124)
in response hereto;
— a controller (126, 226) being configured for receiving
25 the current signal (124) and controlling in response
hereto the first semiconductor element (114, 314) and

the second semiconductor element (116, 316).

3. Power switching assembly according to claim 2,

30 — wherein the controller (126, 226) is configured for
controlling the first semiconductor element (114, 314)
and the second semiconductor element (116, 316) in
response to the current signal (124) so as to control
the magnitude of the current flowing between the first

35 terminal (110, 310) and the second terminal (112, 312)

in response to the current signal (124).



5. Power distribution system (100, 200) conprising: 10a power distribution
bus (102, 202) having a first bus section (104, 204) and a second bus
section (W0&p12208)1 wherein to each bus section at | eastcomPa@heste? cal
consuner (242) is electrically coupleable; a power sw tching assenbly (108,
208, 308) according to 15claim 1l to 4,,the power swi tching assenbly having
its first termnal (110, 310) electrically coupled to the first bus section
(104, 204) and having its second termnal (112, 312) electrically coupled
to the secombweus ssecidromy HGen206) .ac2drdndPawercldiist i but ign system

(100, 200) according to.claim tg t he power. swi_tchi ng _assenbl 08,
208, 308) bei fig CHNFiCdurdd ué:cc(?rll\c,]g})n %o "EATMAY e eﬁ%%errna i sﬁorniytﬁ&) i on
system conpri sdingra 125 48)r;st generator (252) for providing electrical

energy to the finst bus Section (G194, 1204) ;22%)5%0%%&?%8%@@10% (;253) for
provi ding electrical energy to the second bus 'section , 2 é)).; a | oad
contreller (230tiHe Irgad IEoMasHASE Bl A 3GedEingur e®Iftéio lpredvngilng t he

external contr@lsggi,gnale (248) t@nlihe LRNtIN! dinput | 246)1 03 1t)e power
switching assenbly (108, 208, 308) in order to contrql to the magnitude of

the current fIoW yﬁ&%&%@ﬂl%%@df‘gcr I RS (Mfo, 3109): and the second

termnal (112, 312) 35s0 as alter a load distribution anong the first
generatO%.(%%?eranf&ﬂ%kﬁﬁ%%QP %ﬂ%&@takﬂﬁzgﬁyl) comprising:

10 — a power distribution bus (102, 202) having a first bus
section (104, 204) and a second bus section (106, 206),
wherein to each bus section at least one electrical
consumer (242) is electrically coupleable;

— a power switching assembly (108, 208, 308) according to

15 claim 1 to 4, the power switching assembly having its
first terminal (110, 310) electrically coupled to the
first bus section (104, 204) and having its second
terminal (112, 312) electrically coupled to the second
bus section (106, 206).

20

6. Power distribution system (100, 200) according to claim 5
with the power switching assembly (108, 208, 308) being
configured according to claim 4, the power distribution
system comprising:

25 — a first generator (252) for providing electrical energy
to the first bus section (104, 204);

— a second generator (253) for providing electrical energy
to the second bus section (106, 2006);
— a load controller (250), the load controller being

30 configured for providing the external control signal
(248) to the control input (246) of the power switching
assembly (108, 208, 308) in order to control to the
magnitude of the current flowing between the first
terminal (110, 310) and the second terminal (112, 312)

35 SO0 as alter a load distribution among the first

generator (252) and the second generator (253).



WO 2012/ 038101PCT/ EP2011/ 051727 -22- 7. Power distribution system according
to claim5 or 6, wherein the power distribution bus (102, 202) is a DC
power di swoi2bigtazerwibus. 5 8. Met hod of operating a powePCaiEPROllost72DN
system having a power distribution bus (102, 202) with a first bus section
(104, 204) and a second bus section (186, 206), the nethod conprising: -
controlling a current flow fromthe first bus section 10(104, 204) to the
second bus section (106, 206) and fromthe second bus section (106, 206) to
the first7 besweactdien (i i 204)yvstdm GaatdEmPpregramihors eantg,ol [ing a

physi cal object, namely 15 ower swi tching seg@} i.n a power
distribuﬁ%%{%ﬂ% é*xﬁﬁ?fg‘ gﬁ%%ﬁﬁﬁkg¥“brggﬁﬁnl é%ndj%éhﬁfg@ﬂﬂf%(n
carryi ng dot tibes tmetrhdichsaccordi ng to cl ai m 8 when bei ng executed by a
processor assenbly. 2010. Use of a power switching assenbly (108, 208, 308)
according to one of clains 1 to 4 as a coupler of two bus sections (103,
204, 206,3-20Bthefd ® pERaT adilstd i RGWRT BUs (CIGRtizgR)sysieEm having a
power distribution bus (102, 202) with a first bus section
(104, 204) and a second bus section (106, 206), the method
comprising:
— controlling a current flow from the first bus section
10 (104, 204) to the second bus section (106, 206) and from
the second bus section (106, 206) to the first bus

section (104, 204).

9. Computer program for controlling a physical object, namely

15 a power switching assembly in a power distribution bus (102,
202), the computer program being configured for carrying out
the method according to claim 8 when being executed by a

processor assembly.

20 10. Use of a power switching assembly (108, 208, 308)
according to one of claims 1 to 4 as a coupler of two bus
sections (103, 204, 106, 206) of a power distribution bus
(102, 202).

25



