SELF- PROPELLED SHI P The invention relates to a sel f-propelled shi p.
The invention relates in particular to a self-propelled ship assigned to
navi gati on over a prescribed distance situated between a departure point

and an 5 arrival point. Such ships are for exanple marine or river
ferries. The ship is for exanple of the ferry type or any other ship for
transporting travelers or cargo. One of the problens of self-propelled

ships is their C2 footprint and the cost of fossil fuels. 10In fact, ships
usual ly operate with diesel engines. Nunerous alternative systens to diesel
engi nes are known for ships. &m&ﬁ@ﬁ/mz 079 describes a ship -

wi th photovoltaic cells arrange = f | as batteries and/or R
capacitors for storing the electricity collected by the cells. This ship is
of the recreati onaIThgﬁingtrelgﬁépﬁ,aégflplg fledshi. esel 15 engine, and" cannot

be generalized to the scale of a large size ship such as a ferry in regular
servi ce. DocurfbatinERtipn Trelggd 16912Brtt®ll’fﬁteﬁ0ns ﬁlfmmﬂ@hlﬂhlpp@ﬁdlmd fﬁp a main
Di'esel engine and an el ectrical t with electricit

gener ator set "Bugriled i koSl -t R s S A et o,

125 descri bes aam&inpqiimpr ovided, for its propulsion, with an elect ric notor
supplied with electricity by D esel engines anga by a f hattery

i nventi on seeks toSYth $HR§ % DORermNe MBS HIHSE Wﬁstﬁh‘i Pe’?ﬁ‘HIeX@:‘BW‘Bthl on

engi nes, partig dRLAY Lik Mot fesh rﬂigé‘{ﬂ% T@rdohi s end, a first
obj ect of the mv%r%??pon |§}La eéreSL% 0ro S éhlep a%r5| gned to 25 navigation

over a prescribed @nspﬁﬂlc@r@llmaqf@dfbl@pwkérshlas délpmtr@(@xl‘éomnmnddh@ﬂ&h
arrival point, tf ﬁxhi p conprising at least a first shipboard electric

' of oSl
network, at |east one main electrical supply bus, propul sion neans, at
| east one dvive notofact, @ﬁlpsilsuadlyrt@eﬁtéﬁ\dltl‘pdheswé@ﬁném means, and supply neans
for supplying with electricity the first shipboard electric. network and
said at |east one W@“ﬁﬁwﬁ%@t‘t"ﬁﬁwtgﬂeﬂe ragResHee oz s S supply bus,

Document WO 2005/012 079 describes a ship with photovoltaic cells

arranged on a sail, as well as batteries and/or capacitors for storing the electricity
collected by-the cells. This ship is of the recreational sailboat type, without a diesel
15 engine, and cannot be generalized to the scale of a large size ship such as a ferry in

| regular service.

Document EP-B-1 341 694 concerns a ship equipped with a main Diesel
engine and an electrical motor supplied with electricity by a generator set equipped
with another Diesel engine.

20 Document EP-A-1 531 125 déscribes a ship provided, for its propulsion, Wiﬂl
an electric motor supplied with electricity by Diesel engines and by a fuel battery. -

The invention seeks to obtain a ship that dispenses with internal combustion
engines, partially or totally, for its propulsion.

To this end, a first object of the invention is a .self-propelle'd. ship assigned to

25, mnavigation over a prescribed distance situated between a departure point and -an
arrival point, the ship compriéing at least a first shipboard electric network, at least
one main electrical supply bus, propulsion means, at least one drive mobtor for driving
said propulsion means, and supply means for supplying with electricity the first
shipboard electric network and said at least one drive motor through said main

30 electrical supply bus,



2 wherein the supply nmeans conprise at | east one set of electric
capacitors having a capacitance sized so as to provide, at their nom nal
electrical charge, a ratio equal to at |east 5% of both of the nomnal 5
supply of said at |east one first shipboard electric network over the
prescri bed di stance and of the nom nal electrical supply of said at |east
one electrical drive notor allow ng travwel over the prescribed distance

t hrough said main electrical supply bus, and, electrical connection neans
arranged on board the ship to connect the set of 10 electric capacitors to
anot her electric neiéprk | ocated at the arrival point and/or departure
point for the purpdd€tf recharging the capacitors to their nom nal charge
and for supplying Hﬁgm@ﬁyﬁkmthggﬁﬁggkﬁhectric network during a stop at the
arrival point and/or the departure point. The invention also concerns a

.sel f-propel | ed shi pnassiofnledric capraiidrg heving a gumecitaBe sizgst sosasr to lpaeividh, st ance

si tuat ed bet n a depanture point and an rival i the.ship.

compri i ng at oy iaryicficiL PRt atdfo, Hlaf el & 1Rt 84 bot oF u b
el ectrical supppply WfsaidpitolRest SIne Nfirdeéishoaklt clb@AS tneirk @ive thenPreQiibédr
driving said propul sion neans,. and supply means for supplying wth

el ectficity tHbstarcs apd ofithparigaletledaical sunpdt absud shipaglapns decticth divone
drive nmotor thraugbnaahg RNkt 6 E)fe%}ibeﬁ URRAnte Rtdugld W Sh&h NeiddifeaP UPPI Y
means conprise at | east one set of electric cap%C|tors havi ng a
capaci t ance sisepmy bes, asl,t o provide, at their nonminal electrical charge, a
ratio equal to at lLgast ,25% of both of the non uppl v of id. at |east
one. 11 et shi pboar Seared eprEcin e Zpiasd of Pidhe PR sl TR G48E and o
the nom nalo eleketrici @phci®dpl ynotHer Shicticaietvedshcdidteatethe Cirfivat gbintl ahd/ér not or
allowi ng travel over the prescribed distance through said main _electrical
supply bus, ari§pardrepeint fortheqwmess of isphagging the grpasHera do BIrgeayRel chE&hip to
connect the sehqqfy ﬁllpgﬁgf | i GAR ﬁiBB@a&c‘f cfe@urR MG RHRE L dp Nyl ocat ed
at the arrival point For 30 departure point tor thé purpose of
rechar gi ng t heonapad/orttbe depadutetpeint. noni nal char ge

The invention also concerns a self-propelled ship assigned to navigation over

mai n

15 a prescribed distance situated between a departure point and an arrival point, the
 ship comprising at least a first shipboard electric network, at least one main electrical
supply bus, prgpulsion means, at least one drive motor for driving said propulsion
means, and supply means for supplying with electricity the first shipboard electric
network and said at least one drive motor through said main electrical supply bus,
20 wherein ' |
the supply means comprise at least
one set of electric capacitors having a capacitance sized so as to provide, at
their nominal electrical charge, a ratio equal to at least 25% of both of the nominal
supply of said at least one first shipboard electric network over the prescribed
25 | distance and of the nominal electrical supply of said at least one electrical drive
motor allowing travel over the prescribed distance through said main electrical
supply bus, and,
electrical c'onnectioﬁ means arranged on board thé'ship to connect the set of
electric capacitors to another electric network located at the arrival pdint and/or

30 departure point for the purpose of recharging the capacitors to their ﬁominal charge



3 and for supplying the first shipboard electric network during a stop at
the arrival point and/or the departure point. The i nvention al so
relates to a self-propelled ship, the ship conprising at |least a first

shi pboard el ectric network (5), at |least one main electrical supply bus
(11, 5 104), propulsion neans (3), at |east one drive notor (4, 1004) for
driving said propul sion neans (3), and supply neans for supplying with
electricity the first shipboard electric network (5) and said at |east one
drive nmotor (4, 1004) through said main electrical supply bus (11, -104),

wherein 10the s | y means_caonprjse at | east . aqne set (10) of electric
capacitors hawﬁggra!uealp%i@%%g shiphetd §i9¢_%e§ nefv sk Syriege a SIP #1HEF ATHBh nal

el ectrical chapgeand@ide &path@ popli nal supply of said at |east one first
shi pboard electric network (5) over a prescribed di stance and of the

nom nal el ect ri cal Thajentiopflsg a¢latesio a sehpropshed shipe reshipabmgrisingatiessor (4,
1004) allow n [ AVE ot rescri i stan 1 id,main
) % H5Glbopn S, NARQR 85 54 B8Pl ShANGEAAT aall 53 A1

el ectrical supp rical” con Ion neans
(25, 111) a5 r dogpprepuls@amdartsh@),sdti Ipast on€ dAne Giiotdh@l, 9604)( fud)driofngedagt ri c
capacitors to anoﬁher electric network |ocated at the arrival &gi t and/ or
departure poi Morysinnmeasi (3).r 3 suRBly s ster srpnidesh art fgcdy ftors to

their nominal (GRBsAE <RBfCRHwoRk P! Al REid N Feali dridtarRBiRRGA4d 16045 Gitrbhgh net wor k
during 20 a stop at the arrival point and/or the departure point. The

i nvention al scaidetait dectiical supplylbus Prlopkl)) ed ship, the ship conprising at
| east a first shipgﬁard electric network (5), at |east one main electrical

supply bus (11, 10 ?ﬁgropulsion nmeans (3), at |least one drive notor (4,

1004). for xriving €Risdprly dpatlssomprisgdarast(3), and supply nmeans for supplying
with electricity the firEt 25 shi pboard el ectric network (g% and said at
| east one drive nof¥ S?t4.,101(5>c§4§60frrﬁ GRR3AILOTS Jevingen FARSFEADES iSEAT SQupi%y bus

(11, 104), wher&iide, hihBeisHRRhY JRERE GHTL HodPofBthe h&RBAI supply of said at least
one first shipboard electric network (5) over a prescribed distance and of the nominal
elecn'icél supply of said at least one electrical drive motor (4, 1004) allowing travel

15 over the prescribed distance through said main electrical supply bus (11, 104), and,
electrical connection means (25, 111) arranged on béard the ship to connect
the set (10) of electric capacitors to another electric network located at the arrival
point and/or departure point of the ship for the purpose of recharging the capacitors
to their nominal charge and for supplying the first shipbbard electric network during
20 astop at the arrival point and/or the departure point. }
The invention also relates to a self-propelled ship, the ship comprising at least
a first shipboard electric network (5), at least one main electrical supﬁly bus (11,
104), propulsion means (3), at least one drive motor (4, 1004) for driving said
propulsion means (3), and supply‘ means for supplying with electricity the first
25 shipboard electric network (5) and said at least one drive motor (4, 1004) through
said main electrical supply bus (11, 104),
wherein
the supply means comprise at least
one set of electric capacitors_ (10) having a capacita:nce sized so as to
30 provide, at their nominal electrical charge, at vleaSt temporarily,bbot'h of the nominal

supply of said at least’()ne first shipbbard electric network (5) and of the nominal



one set of electric capacitors (10) having a capacitance sized so as to 30
provide, at their nomnal electrical charge, at |east tenporarily, both of
the nom nal supply of said at |east one first shipboard electric network
(5) and of the nom nal electrical supply of said at |east one electric
drive nmotor (4, 1004) through said main electrical supply bus (11, 104),
and -~ - electrical connection neans (25, 111) arranged on board the ship
for connecting the set of electric capacitors (10) to another electric
network | ocated at 5 an arrival point and/or at a departure point of the

ship, for the rpase of rechargi ng the capacit t i 1om nal ch
anhpto suppl y© ﬁ@gﬁﬁ @§y§ﬁﬁﬁg%é$%tg? E?FF?QWE%“%$E41@piﬂﬁ#%ﬁ€gnaE%Ebca?r?ﬁe
arrival point cRagicAsusply bikg10apay, had € poi nt . The invention al so

relates to a self-propelled ship, the ship conprising at |east a first

shi pboard el ectri celperigabrienpemfion gneang {34, dhi prsanged|aic bedrd gthe shiplfer bus
(11, 10 104), i () I ' 04) for
driving said B%E%?Hﬁs%ﬁQ%ergg%is&t(r%%?ap%nérss@@f)t%)ya%n@g%géﬁ? Hés)%vg%ﬁ lg(/)lélar;[%dlg\tn th

el ectricity theafrivalspoigthingboaracdiephract poiat sfehemirify f¢rsthe amgosaifdechbrgingast one

drive notor (4, 1004) through sai in electrigal,s ly. bus (11,.104),
wher i - 1t he te FRg R i BeE epind o Taiee 1 :84f sups S HER Hippaa chiical et r i o
capaci tors haykrie(sy apde 4 Anrs tBd #Htl peinbnd/@ apfh@\d!eﬁﬁtur@%oiﬁthel r nom nal
el ectrical charge, both of the nom nal supply of said at 1east one first
shi pboard el ectri cTheeinygntien plsg refgies tof selfrpropekadship, & slop complising A hiast of sai d

at | east one elegtyl | , 4 thr. i i ctrical
suppl y bus’(1%fﬁ§dﬁk%§%d%%%&§lgggﬁéﬁgﬁﬁ%n gbégdﬁ%g%%%gﬁg%gggﬁggg%ﬁ an or
eﬂual to ﬁispeanfmg¢usnmem¢m?g@phﬁd??tbmaﬂﬁVegxmﬁuEeIBgQPﬁWSH?@@dmm. t
el ectrical connectijon nean : arr ed on boa e.s 0 connec
The. set _(10) _BTOPBNSBLIHES a0 B B JPh SIPPBIE: P PRSI Bt ed at
an arrival pokﬁl%bcﬁftﬂél%tri@n%@ﬁ{ (S?raﬁd BAH At 1eadt o&le%s@mtérgn, 1d03) piropgse of
recharging the 25 capacitors to their nom nal charge and for supplying the

first shi pboapdd slaeleciricahwpplsbius ddriMy a stop at the arrival point and/or
the departure poinf;. Ear exanple, said at |east one set of electric
capacitors has a capacitance

15 the supply means comprise at least

one set .(10) of electric capacitors having a capacitance sized so as to
- provide, at their nominal electrical charge, both of the nominal supply of said at least
one first shipboard electric network (5) and of the nominal electrical supply of said at
least one electrical drive motor (4, 1004) through said main electrical supply bus (11,
20 104) for a translation speed of the ship less than or equal to a specified speed, which -
| may be for example 5 knots, and, ‘ » |
electrical connection means (25, 111) arranged on boafd the ship to connect
_ the set (10) of electric capacitors to another electric network located at an arrival
point and/or a departure point of the ship for the purpose of recharging the
25 capacitors to their nominal charge and for supplying the;, first shipBoard electric
network during a stop at thé arrival_pointvand/or the departure point. |
For example, said at least one set of electric capacitors has a capacitance -
sized so as to provide, at their nominal electrical charge, 100 % of both of the
nominél supply of said at least one first shipboard electric network (5) and of the
30 nominal electrical supply of said at least one electrical drive motor (4, 1004),

allowing navigation where it is subject to an imposed specified speed limit, of the



sized so as to provide, at their nomnal electrical charge, 100 % of both
of the nom nal supply of said at |east one first shipboard electric network
(5) and of the 30 nom nal electrical supply of said at | east one electrical
drive nmotor (4, 1004), allow ng navigation where it is subject to an
-~ inposed specified speed limt, of the 5 order of 5 knots for exanple, as
~for exanple in ports, port access channegl s (excepting | ocal regul ations)
and in the 300 neter littoral strip (measured fromthe high water |ine),
through said main electrical supply bus (11, 104). According to enbodi nents
nnection neans on board the sh

of the inventiqgi 5-f1ge o ‘ﬁ cquri e
conductors capifiife’of G " pritpley 8° dBNCETRRLE flir PHE> OEKFESof ship at
‘the depart ure BQLhingA0EH gubiliond) And i tHéa00 RN ittold] kRipEtleBin@ frgANRUICt Or'S
carried by mechanical nmeans |ocated at the departure 80|nt and/ or at the

arrival poi nt highwaterripeh dueughgaidinfaireleatacabsupplythes gt 10Bonpensating for the
di st ance bet ween tQﬁaﬁ%ﬁékﬁ&ﬂmﬁm&%%%fﬁeﬁJ@%ﬁﬁparture and/or 10 arriva
5 [ec cont ac €

poi nt, and establishing rica ween the ship and the dock
- O the cannecti onTheaomeotivnbaednd ohftwaghihp shiprgonipsiee canddetcisarapattanf i ed by

mechani cal nmeans arranged so_as tp conpensat.e for differences_ in height
bet ween the sHCHSRHHREY @gtakt dyring d&a%af a%p ahtgsa depazirs ReAYt apdiphat thgg t o

conpensat e f oA pélins bAMCE&RRN WecloRecaidPby dclalRatficdhs 188¢kdadt R1ged so
as to be put into electrical 15 contact, upon docking the ship at the

departure poi repaieg ppinhend/¢reatahe avrival panintor copdnsatingodifferenges dohelgldt or s
provi ded on t ; -1 n rs. of .th Lp.s | nmeans
6o ar rangd et e r gsiciiBs SANKHE R Figind bk M heracRAREERASE 12
depar t ur e poi nirivahpldiot; arsl cstablshigrele¢alcalpontatt, bewdeh tlexshiprandlthecdwokluct or s

carried by at |east one pantograph |ocated at .the departure 20 pojnt and/or
at the arrival poi npf?h@r@nﬁ%eﬂg% ASHPIReRHGhe SR GPTaPTEE C&B#B&ﬁ%‘éat"ﬁ P¥ or

hei ght di f f-er gCRshical BRRENSAhENOsd & tol diphsateA0F QifRELMVEAEA Helpdt 8ltlBeANd a
dock at the departure and/or arrival point and establishing electrical
cont act bet wedhe shirparshi dockrrd thendepaidiak and/ommreivel| podnt epd & casepenesie fasthareans

are pr OV,i ded %’fktﬁ?@ﬁ&wre&ethz? quB aIu? the dock, and arranged so as to be put into electrical
15  contact, upon docking the ship at the departure point and/or at the arrival point, with

electrical conductors provided on the dock. »

- The conductors of the ship’s connecﬁon means are so arranged as to be put
into contact, upon docking the ship at the departure point and/or at the arrival point,
with external conductors carried by at least one pantograph located at the departure

20  point and/or at the arrival point, the pantograph being capable of compensating for
height differences, compensating for the distance between the ship and a dock at the
departure and/or arrival point and establishing electrical contact between the ship
and the dock. .

- The electrical connection means are provided on board the ship fof ‘

25 connecting the set of electric capacitors to another electric network located at the
arrival point and/or at the departure point, for the purpose of rechargihg the
capacitors to their nominal charge and to supply the first shipboard electric network
and said at least one electric drive motor during a stop at the arrival point and/or at
the departure point. |

30 - The set of capacitors is of the supercapacitor type.



25 connecting the set of electric capacitors to another electric network

| ocated at the arrival point and/or at the departure point, for the purpose.
of recharging the capacitors to their nom nal charge and to supply the

first shipboard electric network and said at | east one electric drive notor
during a stop at the arrival point and/or at the departure point. 30- The
set of capacitors is of the supercapacitor type. 6 - The supply

means conprise at |east one generator set for support and for energency use
driven by at |east one internal conbustion engine supplied froman on-board

fuel reserve. - The_set of electric capgcltors has a Cﬁlpamtance si zed so
as to provide, at {8 S'DREFALS comBreat oast eifagegeratop §ethion syppertanddttl to at

l'east 50% of thepa ﬁk@'dri%kpgjr ¥t Rbst 98k %tﬁ{lallc%ﬁﬁhstféﬁeenglﬁb RAPAEAE reest ric
networ k over the prescrl bed di stance and of the nom nal electrical supply

of said at |eastboaddudiresetvei c drive motor, allow ng travel over the

prescribed di st ancey thro el ect rical The set of
el ectric capacitors ﬁ%% g%lglg(:tg%lc%pgﬁ Ice” E'C}Szaecép%cbtance S{ZS&)gr tod)éow%ﬁ’ {1]]%’; their
n(r)]rri nal el lefct I’nbﬁliﬁial elf&aﬁ@eghd@gﬁ, lbotﬁ alraid @ufglrteat Eﬁsrtltsb‘?rbfmlge mul fdl stysplyl 60% 01;(

t he nom nal supp of said at |east one first shipboard electric networ
over the preséiflBbladiicse shipkoashelegric npworoaveR A pwEPed digenc angiof ey sai d

at | east one glgehl lel%ctﬂ&all‘éﬁpﬂffo? kaidlat @é%t%etcﬂé’e}ﬁ“c' d@é%ot%l"%ll@&rﬁ%%dv@ﬁd
di stance, through said main electrical supply bus. 15- The set of electric

capacitors hasver th%ﬂpra@rlbahd:l@ameztbmugbsm m@mdiéectratal supdy bufioni nal - el ectri cal

charge, both a ratlﬁ)heqr & {rhacn oror% %zsila(;toclt30%sclnzfedtsge non}orglcia uppl y of
said at |east one firPste Sohl peﬁoarap ect P& R over taﬁ Fesée it

di stance arg afieit igninglnelevalicat tigegd, ibothsal mbygr@eftertthm at equabsd 1@0%6 0€|ﬂ&Ct rl c
drive nmotor, allowi ng travel over the pr escrlpged di stance, through said

main el ectri c &PMEp SHRPLY 1 sap at leatgnes dipst g Pt Flpeiric ATk GVEr fies a

capaci tance sizedided difiAvs Qﬁi offthe hbRlnh1 QOMHiBRky f&ft sraidcei%'lea%thﬁ{ege@ect&m h a
rati o greater than or equal to 260% of the nom sald at | east

one first shi phvamdtoskbeying gavedovayithe mmandhbst@ce,stblrouﬂe@lcﬂmgm@&m;mcalnd of
the nom nal el ectlrlc supply of the at |east one electric drive notor,

al | owi ng travel? cK/er the prescribed di stance, through said main el ectri cal
supply busl5 25 - Tikge s@tofalece]ceapaditorsclapacidpariandaszad 0apeis,andeisi zed so
as to provide, eir nom nal electrical charge, ored epergy wth a

val ue greater npwaﬁ Qﬁchéﬁ&aha% bothe TRHe prsaichEay &F a@aﬁ WOQ}@P fﬁezqmﬂﬁllc rn

0. 453+ 0.4425Gby of- S%Q%Qa{& oHe Qﬁ%%?p‘boﬁdoelgt@n@@Qe%rlé/%ver[)the LprescMBdaer | i ne
| ength of the shlpsun erwater hull in nmeters,
distance and of the nominal electnc supply of the at least one electric drive motor,

allowing travel over the prescribed distance, through said main electrical supply bus.
20 - The set of electric capacitors has a capacitance sized to provide, at their
nominal electrical charge, both a ratio greater than or equal to 260% of the nominal
supply of said at least one first shipboard electric network over the prescribed
distance and of the nominal electric supply of the at least one electric drive motor,
allowing travel over the prescribed distance, through said main electrical supply bus.
25 - The set of electric capacitors has a capacitance sized so as to provide, at
their nominal electrical charge, stored energy with a value greater than or 'eqilal-to

 the following value Eqin:

E in=L(2T + B): f‘C m~<0.453+ 0.4425C 1) - 0.2862C ) ~ 0.003467—T +0.3696C wp '/\/;'D'VZ'D

30 with



B = Waterline width of the ship's underwater hull in neters, T = Full |oad

draft of the ship in neters, V = the highest service speed, in
neters per second, that the ship can 5 maintain when it is at its nmaxi num
di spl acenent, -p = mass density of the water in ton/n8, DSPL = Full | oad

di spl acenent of the ship in nB, Cb = Block coefficient =-DSPL / (LxBxT), =
Buoyancy coefficient, 10Aw,-- Full |oad waterline area in n2, Cwp =/ (L °
xB), Cm = Min section coeffi cient = Transverse main section / (BxT);
Transverse main section = greatest transverse section of the ship below the

waterline in n2 at _ful] |oa 5D = prescrj bed tance in neters, ,
Enil, in Joul es befig™ &?F]i“}‘?gﬁlgi}b i rﬂ‘Hﬁ“élﬁP 1S, and the total

stored energy, in Bhg\ﬂ%?e?lﬁle%dﬁidﬂﬂe shmllndamaserh@mnr}get@ﬁual to the sum of

t he energi es defined for each hul - The set of capacitors isin
the formof a plur é{l—"rflgllloﬁddmﬂ@fés Slnealcmefm;dul e 20 cont ai ni ng :
super capacitor typg, co so that .each nodul e for L val ent
capaci tance great er%] t hglg%fgleﬁ?semce Speed’l’%r%eéetrs (S’Fr 8608 (gsEh p % he form

of a plurals t yngftaifitdion R at @8 elxiFReEdiSplemed] Ni Ng super capaC| tor type
conmponents so that each modul e has a nom ngl charge voltage of at |east 25
V. 25- The set of eapaessdersdypbtheatenin tPeitn of a plurality of nodul es, each

modul e * DSPL = Full load displacement of the ship in m’,
¢y = Block coefficient = DSPL / (LxBXT),
Cyp = Buoyancy coefficient,
10 Ay = Full load waterline area in m?,
- Cywp=Ayw/ (LxB),
C = Main section coefficient = Transverse main section / (BXT);
Transverse main section = greatest transverse section of the ship below the
waterline in m2 at full load,
- 15 D = prescribed distance in meters,
Emin in Joules beiﬁg defined for each hull of the ship, and the total stored
energy, in the case of a multihull ship, being equal to the sum of the energies defined
for each hull. ,
- The set of capacitors is in the form of a plurality of modules, each module
20 containing supercapacitor type components so that each module forms an equivalent
capacitance greater than 10 F. | | ,
- The set of capacitors is in the form of a plurality of modules, each module
containing supercapacitor type compohents so that each module has a nominal -
~charge voltage of at least 25 V. _
25 - The set of capacitors is in the form of a plurality of modules, each module
| containing supercapacifor type comi)onents so that each module has a nominal
charge voltage of at least 100 V.
| - The supercapacitors have a nominal allowable number of cyéles greater than .
or equal to 100,000.
30 - The set of capacitors. comprises means for connecting several modules in

series.



cont ai ni ng supercapacitor type conponents so that each nodul e has a noni naI
charge voltage of at |east 100 V. - The supercapacitors have a

nom nal al | owabl e nunber of cycles greater than or equal to 100, 000. 30-
The set of capacitors conprises neans for connecting several nodules in

series. 8 - The set of capacitors conprises a plurality of branches,
means for connecting the branches in pargllel, each branch conprising
several nodul es capabl e of being connected in series. - The ship is

provided with electric circuit nmeans sized to allow the set of 5
capacitors's nom na charg to he reached fr ti | ess

om zero gharge in
than or equal to 10THf Capacitors COFARHSCS of Ig]‘fm]&té{pﬁ“g btr%'gléesl §n‘°é‘8§1 @cted to

sai d direct Cléf)ﬁ&:@ﬁngb&l@ bﬁuﬁé}fé@ﬁ{ Fifaited chdheorhich$bm % §% §i9eraf maduldseapibione
DC- AC converter, the AC side of whi ¢h is connected to said at | east one

electric drive h@ﬂ@?oﬂﬁ@edﬁswsd first shipboard electric network 10 to
supply them w th a'-frrﬁ ?lﬁ# 91‘&55% elécﬂ%dg%eﬁlfﬁea%'s &,%l gpﬁl@%{?é{ed to

the first DC side o one her conver second AC side
of whi ch i s5 ceapweitoed ﬂommahphﬁrge:mwbmmhmea ffont zerorthagé firon tine lasy @xt er nal :
source of alter nalltl ng current for recharging the capacitors. - O the set
of capacitors AL OHRBENES to the first DC side of at least a first 15

DC-DC converter, t h%é@ama%tsﬂs%c&ﬁlemﬂ Ws&@dﬁ&@@&%ﬂ?@ﬁ Soradiél € rect
current bus connect ed to the first DC side of at | east one DC AC converter,

t he AC side ofthefiisclACisle 0batrieast eng Q%A§a¢an%rteraltb%1§C stfisenfavheabtis fannet¢d,e ot or
and to said figfgtqghy Fﬁ%ﬁé gle &l %}i’{/é fhoﬁ}?t%ﬁ) %atlffl?s‘t'gtﬁéﬁfoaw&@ﬁﬂ‘% h%work

alternating current, curren 0 connec 0 the
first DC S]Gjet@fsu@ﬂy ﬂhaamthcunemmmmﬁnmrm@rous bdi@ A6 smaend tD(fhesﬁlde of

whi ch is conn t ut con rs for connection a rnal source
of direct cur Mtgg'f’cﬂ? ta?‘{j’ o el“t ‘%%ﬁ%‘iepﬁ‘i’ ghe second k% @ ]éfs of

capacitors is ReeatEdn u@ cBllﬂﬁlcﬂcoH fof cBnettidlEtoodn alterh@adtrcd dJfl a'ltﬁltnat@% AC
converter, the second A which is connected to said alternating

current bus, tcn@ergé@rrmha@rgﬂatbwma@tq@@u ng al so connected to the first DC
S| de of at | east. 25 t]?ee&i)gflcf‘%csﬁ%go Bfﬁ?ec{eg to tﬁek@stsﬁé%ﬂfg d?‘%‘t cha fflfst whi ch

is connected to input conduc contect i an "ex terna source of
al t er nat i np c WCE-Bt cdnoertarcihbacohd G kide ofiphich isocamneandl ®upial diteoigeunizat

shi pboard net t he aI er.na cu nt bu ei direc annected to
the first shi ﬁ%&?@e@%@t ?@rﬁﬁbﬁﬁﬁlmofr %ﬁ@%@@?ﬁa@ ﬁ@vmr@ﬁﬁcﬁ i ng

connect ed to tfifc ks 8dnnbed 161 Qaiaf ataleadt ERStIQME: HEVAGMASNERT Tt@rsaldtﬁ@t second
30 AC side of which is connected to said at | east one electric drive notor

to supply it whipboasd eleetrienetwgrkctarspemly them with alternating current, the direct current
bus being also connected to the first DC side of at least one DC-DC converter, the

20 second DC side of which is connected to input conductors for connection to an
external source of direct current for recharging the capacitors.
- Or the set of capacitors is connected to the first DC side of at least a first
DC-AC converter, the second AC side of which is connected to said alternating
current bus, the set of capacitors being also connected to the first DC side of at least
25 a second DC-AC converter, the second AC Aside of which is connected to input
- conductors for connection to an external source of alternating current for recharging -
the capacitors and supplying the shipboard network, the alternating current bus being
directly connected to the first shipboard electric network, the alternating current bus
being connected to the first AC side of at least one AC-AC .convertef, the second
30 AC side of which is connectéd to said at least one electric drive motor to supply it

with alternating current.



9 O the set of capacitors is connected to said direct current bus
connected to the first DC input side of at |east one DC DC converter, the
second DC out put side of which is connected to said at | east one DC

el ectric drive notor to supply it with direct current, the direct current
bus al so being connected to the first DC side of at 5 least a first DC AC
converter, the AC side of which is connected to said first shipboard )
electric network to supply it with alternating current, the direct current
bus al so being connected to the first DC side of at |east one other DC AC

converter, the second AC side of which is connected to i nput conduyctors for
connection to an ei?)ért@asle?g Q?P?:Cétogflf 8‘?1{1]8?%‘;95&61 C@ﬁ?‘i’%‘ﬁrtemﬂ%? C?‘&?ﬁtﬁagq ng the
capacitors. 1Ghe fst DUeinmatsidelof 6EIRRAE bAODE-DE c6RRAEE HRGctshdlDE ofilplitliddC si de
of at least a first DC-AC converter, the second AC side of which is

connect ed to PAvdich is sprgeiedép wid atdeast prpsDCrolpstrigedrivefmaterpa ey & Wilso bei ng
connected to the fi | I . - C ter. the
second AC si de(ﬂ%?t W%%B%s(ﬁ}ggﬁcr@%{l@dl Sta§%isotr?gl tC%%ge(r%%gg ors to]?@\églﬁr?zg%i on to
an external5sdeasce fakt BICtAC nmhvargr,ciie rAaDtsideosf whichds gomgcetkd tb haidcipaci t or s
and supplying the shipboard nefwork, the alternating currenf bus bejng
connected to tsh’@g?alrﬁi §§’°§f\]€ nefvgak ge supply ga@‘?h Bifrsnalas Iﬁ%ﬂﬁlﬁn@‘@r‘{l@ﬁ CYIBt second

DC side of whigghalksb&ROB&EREAS lQhSBisEDAsideQAE leR 8ndih&I IBCIAC Sorllbitase MOt OF
to supply it with direct current. O the set of capacitors (10) is

connected to tthesdprdsACDBlesifghi¢yis comfeckd 1@ Opheepsndudiere faxcoptsciion (e er

(41), the sec ~ i f i j p . aid direct current -
bus (11) connceég%gg%((ﬁ)ﬁ%ﬁ)ef%ﬁl rs glﬁ@%gﬁ %ﬂr§cf§%ﬁ}ﬁt§5§%a£1g éat | east one DC- AC
converter 1d3, 16, - M)the tchef ddpasiiadeis(cbdnccicd, to 2) firef D@hsidzhofi o lcastrnfict ed t o
said at |least Q | ectric drive or.. (4 nd to said first shiphoard
‘electric net \/\d?@"ﬁ‘(cgfm’c"(grtguﬁ]ﬁﬂ Vc??fg&%v\ﬁl% ng“%&gﬂét"%@fc@ﬂﬁ? éﬁ‘fl,atleﬂ’ém&ﬁ rect
current bus (Ijre@lthe thelddof dpaGRRNASt Bshe @nhdteedfth iRt irRDSkME of #ddaspf at

| east one other DG AC converter (23), the second AC side (24) of which is

connected to igngaend BRadEt eongertepsihe fsegond ohinestdei @nwhigh an cenneele & inpglr ce
(100, S) of al i r t. for i aci .1 he set
of capacitors Cﬁ%@a}%ﬁggﬁlﬁgéﬁg&&ota%e}t(tﬁlgﬁf&%%f: %%E%%@@?Eﬁ%&géﬁg%ha%m%t one
DC- DC convEes t ahe ¢apdditorstand segptyongithBEhipbaded fedBdrkothe whéradtingunanibescban t o 3D
said direct current bu 1 onnected to t Lrst DC jnput si .of at
Tonst Cone- Do emibisgds e mraio S0E Shaidsest SriAC I e e Bond TS o on
i's connected toF wiidhts cdihedted kst ataBRt be BC%C&icm%irN&oﬂ@tsﬂﬁSplﬁ #Gfh to
supply it with direct current, the direct current bus (11) also being

connect ed to tdiectiquprent. DC side (12) of at least a first DC AC converter

13), the AC sid : b ' { def i .Shj
Gl oti i o networ k. (550 s cBbho ST E btk S Menil OF B BYRRE
current buz0 ( 1dast nedDSD D evnvgrterqi hie dteesdednd DO eide (43 tof BXBichi isleorn2@pd af at

| east one ot her. DC- AC conver 23).,.th ecand. i.de (2 of whichis -
connected to iSAFHTCESHEER 0SS éﬁé ?é‘/‘e%t?ﬁ toéﬁ%ﬁ@&ﬁfaﬁﬁﬁ&)iés’ %é?rog%ﬂs?st S¥urce of
al ternating cuscaT cdndOsr (B, f6pnoy, aEhACTided 14 hE7, e8pacivhiRhSs connected to

said at least one electric drive motor (4) and to said first shipboard electric network

(5) to supply them with alternating current, the direct current bus (11) also being
25  connected to the first DC side (22) of at least one other DC-AC converter (23), the.
second AC side (24) of which is connected to input conductors (25) for connection
to an external source (100, S) of alternating current for recharging the capacitors.
- Or the set of capacitors (10) is connected to the first DC side (42) of at
least one DC—DC converter (41), the second DC side (43) of Which is connected to
30 said direct current bus (11) connected to the first DC input side of at least one DC-
DC converter (1005, 1006), the second DC output side of which is connected to said -



- O the bus (11) carries direct current; the set of capacitors (10) is
connected 10 to the bus (11) through at | east one DC- DC converter (41).

- Said electrical connection nmeans on board the ship are |ocated near its
docking area and conprise conductors capable of being put into contact with
conpl ementary conductors remaining at the departure point and/or at the
arrival point, for recharging the capacitors. 15- The ship's so-called
gui ck connectors are arranged so as to be put into contact, upon docking
the ship, with said external electrical conductors carried by an arm and/ or

a nobil e pantograph | ted.at .t he de re i.nt.and/or at the.arriva
ot < o (RS e TR o T Rh ¥ St D B bRt g R o
capabl e of 20 dageMPupylil)ialkbGeidgRb@tted OB fEODIT fide tIDRohildsEd fidshBC-
departure point _and/or at the arrival poin with said bare conductors of

. t, . :
connect i on meahs corvetiehds).dby ACotidr 84) oh whishtis comsrted had fesshippeardiocki ng
poi nts on the ghi : Ik ship
‘are carried oﬁ%%hﬁggﬁgﬁFég1&%?h?ggéy@fﬁghﬁgggFﬁ%%%ﬁggggﬁ%g&g%@ggé@g%ged SO
as to be pub ialodetgrbamictedupte 28 MoOsike (2F) dhe skl gue otlict DGGACdoswdrier nal
conductors | ocated at the, depar e.ppint and/or at.the arrival point.
The i nvent i on @k Meiesnt ACrRE A & BBish in ST S b R GBR'  ha
fol | ows, presephgionky aextamAodutce Bf tali8aadiiless (1001 9) foet@haBEE the the
annexed draw ngs, .in which: 11 Figure 1 shows an overall electrical
schemati c of t9BARAISp according to a first enbodi ment based on a
direct-current bus_ t I J: t
Figure 2 shows an osgggﬁﬁmg*ggﬁggig éc é%ﬁ?%%ﬁé th%hgﬁ#gyggégﬁﬁ?ﬁb to a b
second enbddi rremlie thagkld tionughnat ddastema 21G-PG-@uverent41bus and an ' ,
al ternating-current _propul si on notor, Fi gure .3 sho an overal
ol ectrical  schemat &t legiacal fpReciotomertgPn Board Jhe sip Ao JOCRE] dE 4 based
on a direct- cliocking dpdsS adompiiber QMHndEsH ' APAbIP 0P Melngi Pt #RS @éntactOwitli gure 4
shows an overall electrical schematic of the ship according to a variant of
Fi gure 2 basedosmleaintant eandaetpiigeaainingnit the sepmreapeint ard/orcairthe ggrival .

propul si on MOtRE: for recharging the capacitors.

15 - The ship’s so-called quick connectors are arranged so as to be put into
contact, upon docking the ship, with said external electrical conductors carried by an
arm and/or a mobile pantograph located at the departure point and/or at the arrival
point.

- The pantographs held in position 'near the departure point are capable of

20 being put into contact, upon docking thev ship at the departure pvomt and/or at the
arrival point, with said bare conductors of connection means (catenaries) located on
posts positioned near the docking points on the ship. «

- Or the so-called quick connectors of the ship are carried on a mechanical
arm and/or a mobile pantograph and arranged so as to be put ir\1to contact, upon

25  docking the ship, with said external conductors located at the departure point and/or

-at the arrival point. |
The invention will be better understood upon reading the description that
follows, presented only as a non-limiting example, with reference to the annexed

drawings, in which:



- Figure 5is a perspectiveview of one enbodi ment of the ship's connection
means according to the invention, 15- Figure 6 is an enl arged perspective
view of a part of Figure 5 Figure 7 is a perspective view of a variant of
Figure 5, Figure 8 is an enlarged perspective view of a part of Figure 7,
Figure 9 shows an overall electrical schematic of the ship according to a
third enbodi mrent based on a direct-current bus and an alternating-current
propul si on 20 not or, - Figure 10 shows an overall electrical
schematic of the ship according to a fourth enbodinent based on a

di rect-current bus a ternating-curr ropul.si on. not or

In the figures, ship lﬁu@gn%‘f’i”éég Oerhl electicg] o diah ot e ip Hegidinestodh
through 2 5 t hgst\WabedimestWabedash 4 @ifecEX@TARt BusOE af a1térﬁ£telg%99ﬁlﬂre§1§s1§1 ,
Propul sion means 3 are set in notion by one or nore el ectric notors 4.

Ship | al so c#mien ses a Shl pboard electric network 5 conprising for exanple
i ghting 5c,_heating Iy, controls
|l iving spaces and aI g%%?%g%Fﬂ?%ggﬁﬁ a&?%%g gﬁﬁﬁggpﬁgéﬁﬁltﬁlp ot -her

t han t he nof oréshd 4nﬂ$6dmreetdbafsw op o pltraating-currd@ bus and aAadtematingecui@ent he
i nvention, the shi pboard el ectric network 5 and the electric propul sion

motor (s) 4 ar @ JUFH" BYo%ith electricity froman on-board set 10 of
electric capacitors e@ps,thb%%hwelﬁﬂ’ eﬁ@lﬂbﬂ%c&%h%%ff%e S8 socorlit ®laectrical -
capaci tance of the set” 10 is sized to be able to provide from5™5 to 100%

of the nom nalvaganpadiHigme & b@@dr@spahrmtﬁgm'@m buseanéranémoycmmenﬁfpr@m@sl@hu p 1
over a prescrhp gfdlstance corresponding to travel between a departure
point and an arrlval point, this arrival point being either different from
or identicel to the Higmeritdiwes poiontrall TRetriedl aclidmatialof drship dcandmgand t he
nom nal el rical f
_ om nal el ect Var?a%t gth ?’ g%ree 20 bager&e on a&n a{tematmg current bus and a direct-current
propulsion motor,
- Figure 5 is a perspective view of one embodiment of the ship’s connection
means according to the invention,
15 - Figure 6 is an enlarged perspective view of a part of Figure 5,
- Figure 7 is a perspective view of a variant of Figure 5,

- Figure 8 is an enlarged perspective view of a part of Figure 7,

Figure 9 shows an overall electrical schematic of the ship according to a
third embodiment based on a direct-current bus and an alternating-current propulsion
20 motor, ‘

- - Figure 10 shows an overall electrical schematic of the ship according to a
fourth embodiment. based on a direct-current bus and an alternating-current
propulsion motor. | |

In the ﬁgures ship 1 comprises a hull 2 and means 3 for propulsmn through
25 the water, such as for example one or more propellers 3.
Propulsion means 3 are set in motion by one or more electric motors 4.
Ship 1 also comprises a shipboard electric network 5 cofnprising for example
lighting Sc, heating 5d, safety and navigation systems, fnachinery eontrols, living
spaces and all the electrical installations on board the ship other than the metor(s) 4

30 used for propulsion.



10 capacitors 10 are calculated so as to provide a ratio Rof from5 to
100% endurance in electricity supply to the ship's propul sion notor(s) 4
and to provide the electricity consuned during the trip by the shipboard
electric network 5. Generally, 5% < R < 100% More particularly, R? 25% or
R? 50% For greater safety, 100% < R < 130% or 130% SR < 260% or 100% < R
< 15 260% or R 260% considering that 300% corresponds to a one-way trip
fromthe departure point to the arrival point or a return trip fromthe
arrival point to the departure point, 30%to a one-way trip safety nmargin,
200% to a round trip and 60%to a.safety margipn for a roynd trip. ha
particul ar, the seﬁcwdleéﬁé t“b‘fﬂgtl%.ﬂl?o%ﬁ’gg%rg§re§'iﬁlﬁéﬁe@‘éeﬁ]égiaP@)Fhet. E“‘ZO .
conponent s capahufioal mbRk®Ep 4VﬁEySuE1§EHdsWh eREtRBH P Sdnd b Iodhohtaesdr i 1wl bed tine
- avail abl e during the stops, then being slowy discharged during the
crossing frometehieic gensaitars prd qpsiprally dgnginc-genstaienrsebal  poi nt. The capacitors
in set 10 are for gxanplie.9raupedcd o MeSavariakidl Bldngle aoduligsnofach

havi ng a distinct outer case. et RS conprises for exanple several
banks of supeneapesidfahsnorZindl capatitgeevaspordii@io the gadfulstasohedhipd
traveling a fixed I(Ej)[res, r(ll(g,ed di stance_.is the follow nc%:ﬁ .- for a ferry
of 2,300 t ons “¥fd* RIBYTHPCUOYRREFEPOBHBE IHEYFHRFIY & e LREHBF Poith2AdA™350
passengers, i%ﬁiv%ﬁ@%inﬂnfﬁisl%Qﬂaﬁéﬁn{ 'bb'iﬁ%seiﬂ&eﬁifﬁrdﬂf R i Rededlicat an@g of 2 to
3 nautical mles at a speed of about 12 to 13 knots, a one-way trip over
this 3 0 presdepdseet phigft ance requires an energy of 185 kW; 13 to
take w nd, waves a e h rtL . at L val point
into account, a ma?g? {rﬁlﬁg@%d{?ﬁ ?02‘5%5&§3%§h%?§ﬁ{a§ie%gglcﬁ Cr%lo nojt{&ée\égtr%ﬂs to be
stored in ithe capppnas l0as @fculddd sk\dhto provide a ratio R b&fruml % @d@0%f entitvanel ectri c
motor(s) 4 is.from5B00 tq 1,000 .V, typically 5 690V; ., .7 2,650

capaci tor noddft glectrly SHE@& ¢ g‘eﬁIHR@ PUie 18 r(ﬁ.)d”, arééﬁ ﬁr%@%glﬁ%?lﬁ’g a
capaci tance 0foRdmbd dift (RO I\ BYIbdsdRLBRMHAIEB! el ectrical

capaci tance of 2,520 F; each nbdul e 'has a nom nal voltage of 125 V; these

capaci tor nodul es Genesally, feight 189%15pre paticubagly, B& 25fe 02 R30H0%ons of t he
ferry. 107 The SURG/GaRASL) 1084 RS AR, &¥a0ld'ShaSEERIHbER S the
15 260%, or R 2 260%, considering that 100% corresponds to a one-way trip from the
departure point to the arrival point or a rétum trip from the arrival point to the
departure point, 30% to a one-way trip safety margin, 200% to a round trip and 60%
toa séfety margin for a round trip. |
In particular, the set of capacitors 10 comprises supercapacitor type
20  components capable of being very rapidly recharged during the limited time available
‘ during the stops, then Abeing‘ slowly discharged during the crossing from the
departure point and/or the arrival point. The capacitors in set 10 are for example
grouped into several distinct modules, each having a distinct outer case. Set 10 thus
comprises for example several banks of supercapacitors. »
25 A sizing example for a ship assigned to traveling a fixed prescribed distance is
the following: 7
- for a ferry of 2,300 tons and about 100 meters long, having to transport up
to 350 passengers, 115 cars and 10 heavy trucks over a préscribed distance of 2 to

3 nautical miles at a speed .of about 12 to 13 knots, a one-way trip over this

30 prescribed distance requires an energy of 185 kWh;



nunmber BMODO0063- 125V fromthe firm MAXWELL TECHNOLOG ES, each having a

nom nal capacitance of 63 F and a nom nal operating voltage of 125 V, based
on BOOS' TCAP BCAP3000 supercapacitors having a capacitance . of 3,000 F and
an operating voltage of 2.7 V. 15- This type of capacitor can be charged to
its nomnal charge voltage in about 5 mnutes. This stop period at the
departure point and at the arrival pointjzcan be used for |oading and

unl oadi ng of passengers and vehicles. - This sizing takes into
account about 12 minutes' travel between the departure point and the

arrival point, and of total of 2 to 3 mnutes of maneuver 20 tine for
docki ng at the depaF’tta? WH; Yeves Arfd mAnquREs t the departyes; %ﬁ‘g.at eamVai POl s

exanpl ary set ;gf a&%ﬁﬁ&&hﬁfg‘%n 3084 is%@bd?wﬁi@ﬂgiv% f?n&rﬂiﬁhl%n&fg?r?@béﬂt&b'&% to be
conpleted, allow ng travel over the prescribed distance 06f 2 to 3 mles and

rechar ging of thenapasapescit?é® sWhor undert aki ng a new cycl e.

o
course, the ship cap _he,other .than.a shi Sj ir (Y)Y 25
prescribed di st ancé&le&dté%eu?éte]%e %&}%ngccglﬁgoggs?orlgg%%ﬁlswt}% 13(202)&/1 g%{c?ﬂglvel only
a part of thee6dd$tance, the rest of the distance being traveled while

supplied fromone or pore Diesel engines provided on the ship A system can
be provided on the %ﬁ?‘bca\pawtogvmdéfﬁsr?@e Betdaé make 91 e 5§t 1heeamagiile

capacitors 10y §H£b%i¥an9é’ot{33q5, e rﬁ&ﬁiéﬁév’%ﬁg af Nfivalct Q8 &daPédphditinden
particular is to travel a port entrance distance and/or departure distance
. fromport, thaf 2i520Fneachenodurehaseraromiha vobiage, ofb\250&i theye sapasitoredodmésquel vy
~fromthe set 14 of .capacktors 10t id | ution due to Diesel
engi nes. Thi sh%‘(f)enaeweé1 eozrﬁggé f‘%(r)l? Olitxdafﬁlﬁlozé?qbce{grsls haenfégy'nauti cal mle fromthe
port, for exanpl e abedibuferdpavitot nddlilesmakesor ihbgn@emodiles apliciht asatilck0 can

than a prescr PHBRSBUEIROBITASY ploaa it yirey MARVELket ECHNOLENGRS: S8 ch
tcﬁ re r lelsF? g?z | gggfﬁiig;%'ﬂénﬁ&l thRcRReEds lob M dndl N nd@ibiSopePRink RBRERSSE £3annel s and
based on BOOSTCAP BCAP3000 supercapacitors having a capacitance of 3,000 F
and an operating voltage of 2.7 V.
15 - This type of capacitor can be charged to its nominal charge voltage in about
5 minutes. This stop period at the departure point and at the arrival point can be
used for loading and unloading of passengers and vehicles.
- This sizing takes into account about 12 minutes’ travel between the
departure point and the arrival point, and of a total of 2 to 3 miﬁutes of maneuver
20 time for docking at the departure point and at the arrival point.
, - This examplary set of capacitors 10 allows a complete cycle of 20 minutes
to be completed, allowing travel over the prescribed distance of 2 to 3 miles and
recharging of the capacitors for undertaking a new cycle.
Of course, the ship can be other than a ship assigned to travel over a
25 prescribed distance.
Of course, the capacitors could be used to travel only a part of the distance,
the rest of the distance being traveled while supplied 'from one or more Diesel
engines provided on the ship. A system can be provided on the ship for switching
between supply by the set of capacitors 10 and supply by Diesel engine(s). One
30 possibility‘ in particular is to travel a port entrance distance and/or departure distance

from port, that is in the zone near the port, by being supplied uniquely from the set



In the enbodi nent of -Figure 1, the set of capacitors 10 is directly
connected to a direct-current bus 11. Direct-current bus 11 is connected to
the first DC side 12 of a first DC- AC converter 13, the second AC side 14
of which is connected to the 10 shi pboard el ectric network 5. ,
Direct-current bus 11 is connected to the first DC side 15 of a second

DC- AC converter 16, the second AC side 44 of which is connected to electric
motor 4 to supply it with alternating electrical current to set in rotation
a first propul sive screw 3. In the event that another propul sive screw 3 is
provi ded, the(girect-current bgs é}_is connected to the first DC sjde 18 of
a third DC ACt5aRasHYarefo depid prdution P do Adless] gegingg bRis gAne tprds dghnect ed

to another el %ﬁ&rﬁ]% € 16¥0thaH a faltRalSHIRPHYm e Pt Por kIO M P 3 hBRbIhER! _
current in order to set in rotation another propulsive screw 3. . The

di rect - cur r entTheust of capacitors d Ocesnnfer teaample be hised figrpsuppllyyat dpe ctranslgaon
conductors 21 4,0, lkiShie RS HllS, BRsOool HQU! blnPEoAGEIF SPVRS L6, 28, the
second 20 AC SPEe>22" SHRT CR° 8 Qoﬁnég%e o second electr ital cofduct ors -
25 carryi ng alstieonaivhiol cettsp@ids genthdls @o therpkedtli@tisSinports pertfacdescehanets i on to
a source of alt rnﬁiing current when the ship is at the departure point

and/ or arr!va@nggf pniﬁnp: To this effect, the departure point and/or
arrival point, Wh'9@m€%ﬁ®6&ﬁﬁ&<HQﬂgh@§}@@§&c@cﬂﬁ&&ng@@ﬁﬂﬁk&%ﬁqﬁm&ﬁ&fe
electric network S capable of providing 25 alternating electrical current
over external toatdgett-coreeibes dt.Dit@Bcureant buscldrip commeetdd fonthe firsh®Cshdepl Ahen t he
ship is stoppe t arture.peint and/or. .at,the arcival i.nt. equi pped
with these ouf%ﬁ?ﬁ%gﬂgﬁgféwgm%ﬁg?’@ RAUC g%gmg%i%?gw%%%gg@ éﬁﬂgéoﬁﬁé out put
conduct or s1 . 0Ghipbodié electvie netwiot Haditddgo@tsnt Bunt 11fis ovardebied sothe Gitst Dacsded at
that departure _paint and/or at that arrival point. Figure 1 shows the ship
n that 30 si tSEPCHEONHC] PRIRETFr ISy hgeacasy Atheide bl BgWﬁl’féﬁ%%}Pﬁ? 100
then rechargeg, tRewis alot&f4 &%ﬁf{lgtito&zﬁh i Rink LR R DALntGH 3L r@MbnSUPP! i es
the first shipboard electric network 5 and the drive notors 4.

Conduct or s 25 fustg@rapubstvedrrowcn liete event thohansthep propelsinel sasew Bds novidedhdhet he shi p
"then | eaves t epart.u i.nt r.t r\wal. Ln 1 he
embodi ment on@P%ﬁggm&,&ﬁhgpégfoo g@%ﬁ%&?&éﬁé ?é %ggggﬁ%;%ﬁggigngﬁé first
DC si de 1005 ofcomvelter 9, tHiGedladaDvide 2@ bf Whidh i dv@n@edas dndkerledeickidoof whi ch

5 is connected to an alternating-current bus 104. Alternating-current bus
104 i's direct I4yOcHRRE: wh @fslergfmng 53%?&%%@? Icordert {Roie insrotation another

Al ternating- cyfsRivelbdwh04 is connected to the first AC side 105 of a
second AC-AC converter 106, the second AC side 107 of which is connected to
el ectric notor 4 tdhe@ipityeuitentnpushl bilis elspatonpestesuen dhet ship lobyedlectrisaket i n
rotation a fir i I a r

propul si ve scrcé}\}\?@{%?ggipfoo%é?é%ﬁ,ﬁd\alfﬁgrz %gtf :ﬁ%g@uégé%%éﬁgkgb?]?@q%g%nﬁect ed to
the first &0 deAQGRledd4 af twhichdis AGnAéCtedotovexcdmet clbOficalt dvadseaoritd Abyiigde 110
of which is copnnected to ang%her electri§ nDt%% 4 to sg$ply it wth

al ternating caff8H"e FHTLdEPSLoCQEHCIPT Fore i18h CRIESIBR HEr 2 pBISE & ve
screw 3. The %ﬁ&mgtngmﬂ@xﬁlvﬂ@ﬁﬂlelsﬁ%I@aﬁh@&bpﬁ@m%sﬁleﬁhM ativ@l poipst DC side
121 of a second DC-AC converter 122, the sSecond 15 AC side 123 of which is
connected to el ect pdhif ceridie depastute nointEndéor mirival peien tibishseaprises fare t o be
connected to C cl .10 a qt dep e | 0t.and/ or at
the arrival pg#%ﬁﬁ%é??ﬁggt%%&gﬁ%pgsggﬁbéﬁg?ﬁt%a 8re§a§%%$%_%§?ﬁ$&% d/ or at
“that arrivail piematingFilepmical Sunrant avaraaxieamd oofpuf-caudneork, 1 00het écbiperated

al ternating-cur

10to Q[Qet shrirp[.)t\gﬂegs&e lehigl rise stopped at the departure point and/or at the arrival
point equipped with these output conductors 100, conductors 25 are connected to
“the output conductors 100 to receive alternating current from the source located at
that departure pbint and/or at that arrival point. Figure 1 shows the ship in that
3 O‘ situation. The current provided by the outbut conductors 100 then recharges the set

of capacitors 10 to its nominal charge and supplies the first shipboard electric



20 replaced by one or nore direct-current notors 1004 and where the
converter(s) 16, 20 are replaced by one or nore chopper type DC-DC
converters 1005, 1006 between direct-current bus 11 and direct-current
notor(s) 1004, to transformthe direct voltage of direct-current bus 11
into a variable direct voltage for operating direct-current notor(s) 1004.
2 SFigure 4 is a variant of Figure 2, wheye alternating-current notor(s) 4
are replaced by one or nore direct-current notors 1004 and where
converter(s) 106, 109 are replaced by one or .nbore AC-DC converters 1007,

1012, for exanple o re rectifj ers ween the alterpating-current
bus 104 and dWB’i‘ﬁrkg&P&g‘r‘?{HD%W‘{r%j‘ ’1‘18“%%%@93 ther, disgoRpPACHIOBOEPYLI t age

to motor(s) 4.coffactrdfoldqhOhinifeeand tl&%?@rﬁ%?%cﬂioﬁa/ok theGARAERSIRD tO

al ternating-current bus 104. side 1009 o converter 1007 is
connected to a fir &t thdiombodiment elehigumndt the se0ocapagitornlf isreoneicteditorthe 16

first propul si Q convent onnected
to alternati nﬁsglﬁ(?elﬁ?l ug 4 C}(-ﬁ{ﬂ C sic%veﬁfﬁrifﬁzt?&eﬁg c(’g%leeer(ggz fl%

connected t® as sef@otddior &C it erhitngdurBit buis 1@@4Aﬁﬁh§tin@g:utr6ntr Bisat 040 ns second'

propuI5|ve screw 3. In anpth enbodi nment, converter 23 or 2 is |l ocated
not on the shidifectlygongeqisss Yorg‘éﬂhoﬁ’ld e(ds‘?ﬁrtfu’twt\ﬁ( c%lfﬁnéa@%urr?“r‘i%’ﬂ‘ﬁl 184 is

enbodi ment, cQPAlEEA"S tlileoﬁ)rstslél@pild{e 103 &t adée"c&ﬁf ABUAE @By 106l tBH &e8Gid V- '
Figure 5 represents one of the enbodi ments of connection neans 25, 111 and

100. Connect i oM sidadOT pbwhiclkas conpdctddoioatastiicanotohé te migplait e‘ﬂﬂlcﬁlte@ﬂbngal e

provi ded current in order to set in rotation a first propulsive screw 3. In the case where

10 another propulsive screw 3 is provided, altemeiting—eurrent bus 104 is connected to
the first side 108 of a third AC-AC converter 109, the second AC side 110 of which
is connected to another electric motor 4 to supply it with alternating current, in order

~ to set in rotation this other propulsive screw 3. The set of capacitors 10 is also
connected to the first DC side 121 of a second DC-AC converter 122, the second

15 AC side 123 of which is connected to electrical conductors 111. Electrical
conductors 111 are to be connected to output conductors 100 located at the
departure point and/or at the arrival point during the ship’s stop at that departure
point and/or at that arrival point.

Figure 3 1s a variant of Figure 1, where the altefnating-current motor(s) 4 are

20 replaced by one or more direct-cﬁrrent motors 1004 and where the converter(s) 16,
20 are replaced by one or more chopper type DC-DC converters 1005, 1006
between direct-cufrent bus 11 and‘ direct-current motor(s) 1004, to transform the
direct voltage of direct-current bus 11 into a variable direct Voltége for operating
direct-current motor(s) 1004.

25 - Figure 4 is a variant of Figure 2, where alternating-current motor(s) 4 are
replaced by one or more direct-current motors 1004 and where converter(s) 106,
109 are replaced by one or more AC-DC. converters 1007, 1012, for example one or
more rectifiers, between the alternating-current bus 104 and direct-current motor(s)
4 to supply a variable direct voltage to rriotor(s) 4. AC side 1008 of AC-DC

30 convertef 1007 is connected to alternating-current bus 104. DC side 1009 of AC-DC

converter 1007 is connected to a first direct-current motor 1004 setting in rotation



10 on a strut or stanchion 140 | ocated at the stern and/or the bow of ship
1, on-the port and/or starboard side, for exanple port and starboard sides,
at the stern 2a and at the bow 2b in Figure 5, stanchion 140 being turned
toward the departure point PD and/or the arrival point PA upon docking

(di stances between points PA and PD not being shown to scale in Figure 5).
Qut put conductors 100 connected to electtgcity 15 source S are for exanple
of the pantograph type. The connection neans | ocated at the departure
poi nt- and/or at the arrival point conprises a neans 202, in the formof a

post 202 for exanple,. which su rts.at | ne nt ogr.aph 203, .For
exampl e, in Fi ar ousioaser St D o AGmiR aomBaE, MEan8 Setneiis 20
pant ograph 203ltefftihdllrreR@Bl} 102EDC QMR 01 NHPACHT adiivertértln1 2R anduateor s 25
or 111 of an associ ated stanchion 140. O -course, an¥ nunber of stanchion

140 - pant ogr apecomBlirssi-gusreatimotor 1 Maeiting dn rofatien g propelsivg s@ew Beast  equal
t . Fi i i t i d
0 one, I QU aRothd %Iﬂ)ogglge% %%ﬂve‘ﬂg?% of tlfQ R 18%5‘%%1012& é%lfta% Hﬁgaﬁu‘? on

the ship and of a pantogra Carried on 1ts pos ed to the
departure pbi nipstreant of tolgpul Somiuctonsal 00pdn rhis eRdotiagng Elon@RBre d AP rsiygdy

conduct ors 204 turned out rd1 i.th respect to the shore; these conductors
204 being conn@ehducdsUaeht bus et ors 100, thensel ves connected to

shor e- based al t er ngtigigs edpidsitd oeVMiEEensbod PtsQdTcaRttcBGBmbans £Or11¢X%adp! €
provi ded on the dock or on boardi ng and debarki ng gangway 207 where the

ship will dockl00as shown in Figure 5. 30The ship's strut 140 supports a
means for connecti ng,,cORAHGELMSof5 }%ﬂ'lo%ﬁ)te@gﬁ'rt}%%?%pﬂe %;%x&b@;ﬁ@]rn%?ﬁ%& ng. 17
npl e, of two

These connecti on neans are constituted, for exa are and
separ at e codduat Dstaut Oc sthrehami 146 Yloch®d at ha bterm gh@nkabowm of shimt, cafthsportit 140

located at the front .and rear of the ship, allow.ng copductqrs 204 of

pant ogr aph 205K 9" SPIHRA o b Gt aory 48! s F Pl e § BHpere et the mot i on
of ship 1 due go bbSnlRant Rostadiorn 140ebdi® WRRS Rwatd GeV\@dpBitue poitfifase. Bare
conductors 130 and 131 extend over a range 132 having a prescribed height,

so that pant ogidish theqrtva peins PAgwpordgckings(distaneesibgtweepippiisnPA and PRejoght

range 132 in clggqﬁg- | Gt N [ i r S
possi ble a horiz n%hgﬁﬁglo\é%ﬁ%;lgeﬁr}gﬁé@?jw @R@g%hgﬁ%fagp grcgédz%%gvfngg C{r}%s ect to
st anchi on 202 doyrce Grest foakexdanmge off the pontapuathayse. 204 to be applied to
conductors 130 1. 0.and 131, in conpliance with the ship's notjons. The

pant 0gr aph al 5o gi VS SPRCHYhAeToPS oAt B eprLEe oot padabih R FEhe with
respect to st icOfpA&e a nhdans B0t B8 ESmMWtalp ok T2 Thi EXafplEDiwhRASupports ~ Once

t he boat has docked, the conductors 130 and 131 of ship 1 are constantly in
contact with c¥rdeascensrpantograph20 dior sxpmma ipbpuscot tyve pRss glharetmevidess 15 of

capacitors 10 ﬂgﬁﬂ'ﬁ?gc [ j r ug. al ter L,ng;gcurrent
suppl i ed by so%?i(i:es to c%n@gg)tgg)é?g%dg %?11§&i éé\cﬁi(gﬁ g/_o ?Saglré&gpltﬂ%értﬂ‘g;tﬂ?ng
current wi £b fondetas2beralll RVBnvahkdcigel stanchive BIOdEO cofirs 0qny0umber Phe

pant ograph al |l ows, adj.ystnent to,t fore and aft, notions,of. the ship, and
e rent | TR0 T Ringtab g8 £a5h SuE P pRt ey SR RL R OB o
| at eral ext enséqonl td@he.of dock 207. 20 For exanple, two |ateral extensions
205 and 206 are praovided, between which is the | oadi ngdsqand unl oadi ng zone

207 on the dock forigss sreriirgndariar of e ripathian 140Hecaidsimahe shipapheln t he
two extensi Onsga%%%ra%ﬁdzog%n%l it p&R 1B’ atttQ@d%dttB‘Qhé"’g Hﬁ&f%éilﬂeoxst@'tﬁe at its
stern and/or at 1ts bow for docking by the stem or t he bow to dock 207.
25 arrival point. Pantograph 203 comprises conductors 204 tumed outward with .
respect to the shore; these conductors 204 being connected to output conductors
100, themselves connected to shore-based alternating current source S. Pantograph ‘
203 is for example provided on the dock or on boarding and debarking gangway 207
~ where the ship will dock, as shown in Figure 5.
- 30 The ship's strut 140 supports a means for connecting conductors 25, 111 to

- pantograph 204 upon docking.



25Figures 7 and 8 show a variant of Figures 6 and 7, where stanchion 202 is
novabl e with respect to the departure point PD and/or to the arrival point
PA. Stanchion 202 is provided on a float 200 running in a guide 201 fixed
to the shore. Guide 201 holds the post in a position in horizontal

coordi nates, with a degree of freedomin height in conpliance with the

noti ons of the water surface Won which 30 the float 200 is located. 18

I n anot her enbodi nent, the pantograph descri bed above coul d be provi ded on
t he ship, conductors 25 or 111 being connected on the ship to conductors

204 of pantograph 3, and conductors 130,. 131 bein onnected to current
source S and being%gﬁﬁvgﬁgﬁﬁﬁP’?ﬁ@sdﬁ%é??%Wé“%&%ﬁﬁxaﬂ@fbPFEYOﬂﬁg’8? i val
poi nt. Sl n anakhgite @ERAMIRERhten&RENERL, i1 9N tifRaRd if Fonl dilstand4d RRaegut d al so
be in the formof a robot or of a nmechanical armon the ship and/or on the

dock. THbe Sogand sgenef the slip, dfpwingtcondugirac? Vot Pappgigply Vel slideen have an

al I owabl e nungsq o Y6h 431 GRER mdchafl BE AL b 14 000s 1634ER 18P0, 000

or 1,000, 000 e supercapacltors In se ave the advantage of a
| ar ge nunbes. ahe moBaishif thelthtensiiifarg. Bdracgeluatods 130s0dha3 hextayicivess ranpd ch i s

one mllion i he .si zin xgnpl i ven above This i nprov he life
of “the ship:s GPARYTE Aot RIpE H bl ptoeHeh cquetgrs B4 ap B gl has 1 o
carry out 25 ryipdid heisht PR 43 in Qmpan@WiBSihB 9Bip's fd@iohd. fr@ie phntbfigpiset of
capacitors is about 30 years. 15The supercapacitors, or ultracapacitors or

nodul es used dnrakeygesibld ¢ horzonish displaganeent pEthesd ecduetons 0t wilh espect & t he
ship all ow ng 1 e tn - i : . | nut es,
even | ess thaﬁﬂggﬁgaga b?%@éﬂﬁgﬁ%ﬁ%g&%&ﬁ%rﬁ?ﬁﬁ&%??a@%&@ﬂﬁ?hgﬁ%&%?%ﬁ)Can be
~carried out0 dwniniglairstappléEncd lwathdip sshipisr moti@isnTharpdhtograpli atshegivgsr ity al
point. The electrical .circuit at.the departuyre .point d/or .the, arrival
Doint is 20" arcontisis a0t o dersat ktlobrB st Srfhoebosf fhs@ichiodaBo s
adequat el y si zggpfistice WaB ek sAfp'stotRiog@nnect i on neans. - The nodul es are
for exanple arranged in series to reach a required full-charge voltage of

for exanple 960 V Buce rihe heatnbaredacked. b nvpiustass VAR aold, ofwskipel Bramdul es
are arranged 'c@n&ﬁﬁl‘r\{ﬁg ’cPI?tQ& RO JRIHE oA oééa%é&lgge}pi%ﬁfo Jefagﬁar%ﬁ% ﬁiégsiépl e, at

| east two or three ules are 1 n seri es. branc , | east
two or thre®e midumabastoisn1@ ol espreseribalc himer fioma hsouse eS.f Ohe ekanging anreanged i n

parallel 1n sel 10:10f xaIBle 20, LanPes of R dHb e A et b &5 17
for example an RMS voltage on the order of 20,000 V. The pantograph allows
adjustment to the fore and aft motions of the ship, and an adjustment to water
’mc‘)tion. Posts 202 are for example provided on a lateral extension 205 of dock 207.

20 For example, two lateral extensions 205 and 206 are provided, between which is the
loading and unloading zone 207 on the dock for passengers and/or vehicles, the
distance between the two extensions 205 and 206 being greater than the width .of the
ship at its stern and/or at its bow for docking by the stern or by the bow to dock
207. | |

25 Figures 7 and 8 shoW a variant of Figures 6 and 7, where stanchion 202 is
movable with respect to the departure point PD and/or to the atrival point PA.
Stanchion 202 is’provided on a float 200 running in a guide 201 fixed to the shore.
Guide 201 holds the post in a position in horizontal coordinates, with a degree of

freedom in height in compliance with the motions of the water surface W on which |

30 the float 200 is loca_ted.



The connection neans described wth reference to the figures ensures rapid
30 connection of the ship for recharging the capacitors. |In one enbodi nent,
the ship 19 conprises at |east one diesel engine for support and for
energency use, and a fuel reserve sufficient for conveying and for dealing
wi th hazards at sea. Under normal navigation conditions over a
prescribed crossing between a departure point and an arrival point, the set
of supercapacitors 10 can be sized to 5 provide the total energy source
needed for the crossing. The diesel engine can be used for support or for
energency supply for the set (10), the power bus 11 or 104, as well as the

ship's shipboard syBtaethe, cogadiment,jthe pattogranh deseriberdebavcesmidyhe Bryided.
Dependi ng on t ' i Dol i j |% one
gonerator st upERBRXCHBRkors o5 8r S1 BoskSody S ERPRED i Bbes AR

net wor ks. 10Copansgeghh\Ri08 hardl ®hiyptqrs dpk|1B3&deing cdivestel te ngirent solyes 8dndn

fossil fuels, the shi. an have as a mai.n energy. source over prescribed

crossings el ecl_?ernfgcl?ri)‘f}&fff%\?l?e_ gagie Pﬂ%taﬂlgpeﬁ?t_tgﬁ%wﬁﬂolm consi derabl y reduce
the CO2 footprint gh ahfiBerSiibRdiatee:, WbhdectidNaemenabi 1 madegodlnalsbwelin cost's
for the D esel engine. According to the invention, the supply neans

conprise a setthe fam o5p rehaser off amechaseal apnen thsshipiadionen tedaglaci tance si zed
to provide, at theig, %‘&g&g@ac@?é 9 Gt RhpdcBAT tog%o%’u%fs QenfA %%lo&%’lgs of
[ I Stance. pon docki ng

t he ship over the presc at the port, the
shi p connect s minget dHf tyoleapotatee thaaloe etqual ¢o HEX000; &veh 00000 oat ,000)@00aThe val

poi nt and/or at the departure i for t ur pose. of recharging.the
P apaci Lo s 1 o VREFPIHE A Bri b havs e Sl Sob ke BE0S PTaPSEA 20 and
shi pboard ebeckéiking @hmerded discharge cyddd, WARhfi9 0RO RilNgn i MR Sigihg @kaggipaci tors

10 can be connected to the rest of the electrical circuit by at |east one
DC- DC conver t efivenr@®aveanbodi ment of Figure 9 is simlar to that of Figure 1

41 betveen the. set it Diptes QPAOSR ik e Mg HiBphy. Fld iHe s ORNE L8 o
converter 41 cnpmhscishaa t6 icarst oldQSsouiel #ps pendeye bedl trossidps, thelifodf the
capacitors 10 and: & 38SRNCaRG: 5 fsr?3 connect ed |
15 The supercapacitors, or ultracapacitors or modules used are used with an on-
board electrical circuit sized for the ship allowing a nominal charge in a time less
than or equal to 10 minutes, even less than or equal to 5 minutes or 3 minutes, so
that charging cah be carried out during a stop at the departure point and/or at the
arrival point. The electrical circuit at the departure point and/or the arrival point is
20  also sized to allow this charging time, with a transformer adequately sized for
reaching the connection means.

The modules are for example arranged in séries to reach a required full-
charge voltage of for example 960 V DC in the numerical exafnple given above,
where 8 modules are arranged in series, each contributing 120 to 125 V. For

25 example, at least two or three modules are in series. Several branches, with at least
two or three modules in series in each branch, are for example arranged in parallel in
set 10, for example 320 branches of 8 modules ea‘ch in series in the ﬁumerical
example above.

The connection means described with reference to the figures ensures rapid

30 connection of the ship for recharging the capacitors. In one 'embodir.nent,' the ship



to direct-current bus 11. The DC-DC converter 43 provides the interface

bet ween the capacitors of the set 10, the voltage of which varies with
their charge level, and the main direct-current distribution bus 11, which
has a fixed voltage. In the case of 30 Figures 1 through 4, where the
capacitors of set 10 are connected directly to main direct-current
distribution bus 11, the converters connected to this main distribution 20
bus nust be regulated to take into account the voltage variation of bus 11
during the charge and discharge phases of the capacitors in set 10.

The enbodi nent of .Fi [ im]ar. to that ure 3, wit he sane
Constitutive CORBENEA et et D ronPaobeder cosrvaiear bbfiben t he
set of 5 capaGhieRleSufiica@r tdiQeyHhd ARltfoCdaliRWitlPH&akid at sBRe DC- DC converter
41 conprises a first DC side 472 connected to the set of -capacitors 10 and a

second DC side 43 &odercearmal nayigabien ¢pndians cayey érptfesbulsedlqrossmg betw¢en & gur es

102 and' 122" by hig o PORPEIE B EmE AL B3R AOuPOGIRERG] by e Ve 1O

sel f-propel} eq)réxhdqothetthtal sitrgy sorgrtesdedgfon thel ceassingaTﬁe disgel :ahgmcbo:arble
el ectric networ

Kk ast one main electric 104), o

propul si on nedied %OSFUPPS“é’F ‘?ré”*&%efgeB%S‘E’P}y\fl@ &‘ﬁ (?b)él 18’@‘2/4’5 ?fr]i()\‘}i ng said
- propul si on meaRsydI3s, th@ & d@g@@ﬁ 5 %t ﬁliPHbtythé‘QolWrﬁaJﬁm @ﬁe@gyﬂ §dufdet y the
first shipboard electric netmork sai d | east one dri've notor (4,

1004) ¢ hr bugh Tewreihmeemitelcabodneal thwblplly (e Gy Jeast one generator
set which can supply power bus 11 and shipboard electric network 5.

10 Compared with a ship propelled by diesel engines based on fossil fuels, the
ship can have as a main energy source over prescribed crossings electricity provided
by the dock. This will considerably reduce the CO, footprint of the ship and will
considefably reduce the fuel costs for the Diesel engine.

According to the invention, the supply means comprise a set (10) of electrical

15 capacitors having a capacitance sized to provide, at their nominal charge, at least
25% of the energy needs of the ship over the prescribed distance. ’

Upon docking at the port, the ship connects itself to another electric network
located at the arrival point and/or at the departure point for the purpose of
recharging the capacitors to their nominal charge and to supply power bus 11 or 104

20 and shipboard electric network 5. |

In the foregoing, the set of capacitors 10 can be connected to the rest of the
electrical circuit by at least one DC-DC converter. |

The embodiment of Figure 9 is sumlar to that of Figure 1, with the same
constitutive components, with in addition a DC-DC converter 41 between the set of

25 capacitors 10 and direct-current bus 11. The DCQDC converter 41 comprises a first
DC side 42 connected to the set of capacitors 10 and a second DC side 43 connected
to direct-current bus 11. The DC-DC converter 43 provides the interfacé between
the capacitors of the set 10, the voltage of which Vén'es with their charge level, and
the main direct-current distribution bus 11, which has a fixed voltage. In the case of

30 Figures 1 through 4, where the capacitors of set 10 are connected directly to main '

direct-current distribution bus 11, the converters connected to this main distribution



wherein the supply nmeans conprise at |east 10one set (10) of electric
‘capacitors having a capacitance sized so as to provide, at their nom nal

el ectrical charge, at |east tenporarily, both of the nom nal supply of said
at |l east one first shipboard electric network (5) and of the nom nal

el ectrical supply of said at |east one electric drive notor (4, 1004)

t hrough said main electrical supply bus 4fpl1, 104), and 15el ectri cal
connection nmeans (25, 111) arranged on board the ship for connecting the
set (10) of electric capacitors to another electric network | ocated at an

arrival point and/or, at departure point of the ship, for urpose of
Cechargi hg.  nauh ascher bl Bt O B Rb e unla o s Sl bRy BT v ot
shi pboard el eGhiid6 atPdiviise phaseHoithd\@paci®tdR s@tiot he arrival point and/or at
the departure point. 202. The ship according to claim1l, wherein the ship
i s assigned to naviljacmbadimgeiofFigrede s sadadiosthanefcFigire Jatdtd thessken a
departure pol %@%ﬂwﬁ%eﬁh&ﬂe}{ﬁ' wﬁﬁﬁﬂ“%dditﬁﬁ'a%é-béi ?‘&%m&%f &)%%eegl %lg’%]sei’f)f :
el ectric .capacitors havihg a tapacltance sized to provide, a el r nom nal
el ectrical Thaapgeito’d l0aind ahd Ryecequiddnt bas &t. The dT-DXS8onwertdrotihcomdprisdyea nom nal
supply of said, at_Jeast one first shipboard el ectyric, networ 5). oyer the
25 prescri bedqﬁcﬁ‘?ts[#ér? %W@P“‘?‘ﬁ@ ﬁ’ﬁrﬁ%ﬁfc"é’fﬂ%‘&)ﬁ itléépd §L§ﬁb‘?”§1k13¢ i P at

| east one el eGhhhdetcdnd MR A& Uurrbdt budPP4), allowi ng travel over the
prescribed distance, through said main electrical supply bus (1%@

el ectrical connect Ibhigneargnd 25the et Of cepaciiays 49 camajeubatsvasded td S f or
connecting th j I S ther electric

net wor k | ocat gaﬁ‘%%te%é%% ﬁlgé %1?&%\3‘%2{}) (gg?%gﬁgiﬁ%ﬁgﬁ)gt%é‘%gtegepart ure point of ,
the ship, for the purpose of 22 recharging the capacitors to their nom nal
charge and to supply the first: shipboard electric network (5) during a stop
at the arrival point and/or at the departure point. '



3. The ship according to claim1, wherein the ship is assigned to
~navigation over a prescribed distance situated between a departure point
and an arrival point, 5 said at |east one set (10) of electric capacitors
havi ng a capacitance sized so as to provide, at their nomnal electrica
charge, a ratio (R equal to at |east 5% of both of the nom nal supply of
said at | east one first shipboard el ectpiic network (5) over the prescribed
di stance and of the nomi nal electrical supply of said at |east one

el ectrical drive nmotor (4, 1004) allowi ng travel over the prescribed

di stance through said main 10 el ectri cal y bus (11), and, t he
el ectrical connection neans (25, 111) béﬂi@ﬁﬁirahged on board the ship to
connect the set (10) of electric capacitors to the other electric network

| ocated at the arrival Eoint and/ or departure point for the purpose of
rechargi ng the capkch sdFaropelled iipy the sikp ﬁampwgéeaawﬁlfswhl@m@la%cm t he
first shipboa rj : I i al poi nt
and/ or the de;li)lgtr“{% hlfg),pégﬁ%a?f 511‘@%4&1 élﬁ%m&ﬁéﬁ@ ﬁll %gégldépgﬁﬁg’tpt“ Ignglngeira{r}% Cfﬁ, wher ei n
sai d at | edst abhastoet dfidkOnoof (4116¢4)rfordidamasid propulkias nearsaPppeand supply si zed

to provide, at their electri. om.nal . charge,, both the nom nal supply of
sai 0 ot | enst msp bl repBE BHLART O et PRt Hinet decra nBv ek &)yl e
di stance and hhRademe ddle wdtecl! i0al thiiéi%ﬁ'séﬁdﬁfamsééc@icﬁfs_ugﬁﬁ%hs gnei@hectric 20

drive notor (4, 1004) allow ng travel over the prescribed distance, through
said main el ectric&hergigppl y bus (11, 104). 5. The ship according to

claiml1, wherein s %gﬁﬁ%%&%ﬁéEmﬁﬁﬁ SPhad10) of electric capacitors has a
I'de, a

capaci tance sized to , elr nom nal electrical charge, both the
nom nal sugply of e@ ectafl0) edsdectivecdpacistrs hhvipg aacapacitancd sized setasotok (5)
and the 2 5 nominal electrical s of said at |east ope ectric drive
motor (4. 2008 Bl Semaarr R et ke Hipae i Lofathe Boindly
ship transl at kgiplyspeaid hersst bhefir® shipbdkdd clebirid nSRREL gs_)eﬂldsg&ﬁéin&mﬁmt -

6. The ship according to claim5, wherein said specified speed |imt is 5
knots. 307. Thlctsirlsuppdy: of widwy least g ylestiis deive mietor (Hrl8BH) thigugh sdidiainnher ej n
the connectio e ip conprise conductors (130, 131)
capabl e of Zgbggﬁﬁgmﬁ)tggggglgghﬁggt, upon docking the ship at the

depart ur e 1goi nt aneéaricahtcontietion resat (PRI htl) wirdngedonebomt thordipctars (204)
ture point [or, at the

carr ed by meghn calreanfolSegled st UL deparlure poLnt andor at the
di stance bet wagBrivigyoidtiaRd/ens adlefRelfe pbint SANSISHAR TEURE p@PSHQT ré&hadginigyal -
point, and to establish electrical contact. between the ship and the dock.
the capacitors to their nominal charge and to supply the first shipboard electric
network (5) during a stop at the arrival .poinf and/or at the departure point.
- 20 2. The ship according to claim 1, wherein the ship is assigned to navigation
over a prescribed distance situated between a departure point and an arrival point,
said at least one set (10) of electric capacitors having a capacitance sized to provide,
at their nominal electrical charge, a ratio (R) equal to at least 25% of both of the
nominal supply of said at least one first shipboard electric network (5) over the
25 prescribed distance and of the nominal electrical supply of said at least one electric
drive motor (4, 1004), allowing travel over the prescribed distance, through said
main electrical supply bus (1 i), ’
electrical connection, means (25, 111) Being arranged abdard the ship for-

: connecﬁng the set (10) of electric capacitors to the other electric network located at

30 the arrival point and/or at the departure point of the ship, for the purpose of



8. The ship according to any one of the foregoing clains, wherein the
conductors (130, 131) of the ship's connection neans are so arranged as to
be put into contact, upon docking the ship at the departure point and/or at
the arrival point, with external conductors (204) carried by at |east one
pant ograph (203) located at 10 the departure point and/or at the arrival

poi nt, the pantograph bei ng capabl e of ¢gonpensating for height differences,
conmpensating for the distance between the ship and a dock at the departure
and/ or arrival point and est abl i shi ng electrical contact between the ship

and the dock . The shi ccordln one of cl .1 through 6,
Sher ei n the 18<berEiNedDs GberinnD O BOmT ¢ PEESHId Oy v it b hagher! <
carried by meghafmicGetwoies)dusid ANGSs tﬁ@aﬁsaltp@ufeﬁﬁm&%%Qiebi}ﬁugp&hferences in
hei ght between the ship and a dock at the departure and/or arrival point

and to conpensate 3 hEhegthi angewlingeiovidasm 1t hershi the alnpl it #rsigtieskte, nagigatiasr r anged
so as to be p i 0 i

departure p0|§%m§£§@“§%g h %@ag?ﬁgggﬁg%%?ﬁg(ﬁﬁgﬁ%g &'t na?lgbgdg)dhbtors
arranged orb t heid doddsst one set (109 of dlbéris bajacias badhgg chpacmye sined o ad toe
foregoing clains, wherein th Iectrlcal connection ' ,.,111) are
arranged on b8HMile éﬁfgm%n CBIRRRE R | H%?Psiﬁqueh )at pot S eatifedr

capaci tors toyaneinhigdl sgh ;ﬁ’%%f &a?d meavypa& ﬁ@@ﬁﬁ;ﬁ)@aﬁtelé%ﬁlcaﬂe’t\bd’lﬁ|(5P@de9'ftheand/ or
at a departure point of e ship, for the purpose of rechargi’ng the 25

capacitors to ptela@lhed distaneeadndcih éheg@Iramil eleetrigal pplbp}y pheaid atrlesst aigi tmald
el ectrt o net Wk fhor U109 R LgRRl R PRELIBby RRLAL. ARMPTi®g

departure po accor 0 any one or et he FbregO|ng
cl ai s, mhmwekmdmhﬂm@@hﬂ&ﬁXlDﬁm@@paC|tors is of the supercapaC|tor type.

12. The shi p accor to any one of the f goi n n t he 30
suppl y means conpr &@é%ﬁ‘?lc? l€q ecB‘bemE]"’é’ﬁzg atlg %’@ 6?8@3&5”&8?% iR {9

emer gency use cogficidhé Y& '('ldjlbfélﬁecth@%%acff?&@td TS efhefaae&ﬁ@w%fkqeca@éwt AR
supplied froman on-board reserve. 3. The ship according to any

one of the forsagel prgntcanélomiepm@rmlﬁ fbhéuesmnpo(sqg§ r@harsmgcﬂner ¢apagippuiei t or s
has a Caggf'ht ?ﬁ%ﬁ} ?%ﬁ% a%ﬁ f&r suB}ga?ﬁﬂ# g fré&t Bﬁ}i}@d{rﬁ @&Fﬂ: HQLLVO% 82 Er{' cal

char ge, east € nom na of
said at | east a@ﬂ;@ asﬂieph\ixatpblﬁﬂa‘ndﬁortm depdrin®d oiftS) over the prescri bed

di stance and of th onm nal electrical supply o aid at st e.electric
drive motor (4, 105415] Piagearige 19 dem 1 1, et I%I%ﬁ‘éJ %i%’é‘c‘?fielﬁétd ) <selistrie
through sai d QRiaBitsh ﬁEst 5 bépa&ltaﬁwoa&aa t@tﬁmﬁéel)at their elecm%onm@ cﬁzﬂgep pafcor di ng

to any one of clains 12, wherein the set (10) of 10 electFic
capacitors h aéhean@apdcsumdym o€ syl 26 tkag ong Jirstshipbearil glectrigt netwisk (Shover Ral

el ectrical chargBneh %l LA UR AMindlSaIRL LARY Of <P cal 0ud QSRC ¢ D

nom nal suppl sai east one Tirs rlc Ret Wor K (5)
over the peesdrivdmdiod {4 tao allewigg ohvdl beernbapraskibal mﬂdepiairoughl pad yhaof sai d
at | east one e|lectric drive (4, 1004) allowi ng travel over the
prescri bed di§k§ﬁ8@salﬁ& éhpgégﬁ mai n el ectrical supply bus

5. The ship according to claim 1, wherein said at least one set (10) of electric
capacitors has a capacitance sized to provide, at their nominal electrical charge, both
- the nominal supply of said at least one first shipboard electric network (5) and the
25 nominal electrical supply of said at least one electric drive motor (4, 1004) through
said main electrical supply bus (11, 104) for é ship franslation speed less than or
equal —to a specified speed limit.
6. The ship acc;ording to claim 5,>Wherein said speciﬁed speed limit is 5 -
knots. _
30 7. The ship according to any one of the foregoing claims, wherein the

connection means on board the ship comprise conductors (130, 131) capable of



15(11). 15. The ship according to any one of clains 1 to 12, wherein
the set (10) of electric capacitors has a capacitance sized to provide, at
their nom nal electrical charge, both a ratio (R) greater than or equal to
130% of - t he nomi nal supply of said at least one first shipboard electric
network (5) over the prescribed distance and of 2 0 the nom nal electric
supply of the at |east one electric driwg notor (4, 1004), allow ng travel
~over the prescribed distance, through said main electrical supply bus (11).
16. The ship according to any one of clains 1 to 12, wherein the set (10)

-of electric c%gacitors has a capﬁgj ance %%fed to provide, at, their nom nal
C

el ectrical 25 PEREMRYE ntp SpHact yRo; dockipg thyy S &l the Kapare Beighindy Bdkvs of t he

noni nal  suppl Y@l §@hdwith k@A cRbfctdrs (1) shiaPoRRdcIBhRE hids MRANEAK (5)
over the prescribed distance and of the nomnal ‘el ectric supply of the at

| east one el edha deparuricpeintrandder af the at@Gd pointafot eminegsatingdigierepcasnn he¢ight,
prescribed distanc t hroygh,.said,main el ectrical ,sup us. (11 3017.
o) R i o s O3 P BB o

e,..
The ship accor R one oing Set (10)

of el ectrics capael peiitSaliias estaklRpaletitiadl €6ntadt bewhesOthaship anPthe\dode, at their
nom nal 25 electrical charge, stored energy with a value greater than or
equal to the fol | ofi Age vApu@cesdme to=any pne vh thy feregomne elamess wheream s -

0. .28,62C - 0. le’l%(ﬂ@%'rﬁ f13_@,' ﬁ’ﬁ?@@t]ie-rship’écdﬂngaioh nlzea}{?&%rst)iaﬁ%née%r}@tt@ b9fpuf he
shi p's underwater hu I'n neters,
into contact, upon docking the ship at the departure point and/or at the arrival point,
with external conductors (204) carried by at least one.pantograph' (203) located at
10 the departure point and/or at the arrival point, the pantograph being capable of
compensating for height differenées, compensating for the distance between the ship
and a dock at the departure and/or arrivai point and establishing electrical contact
between the ship and the dock.

9. The ship according to any one of claims 1 through 6, wherein the

15 connection means on board the ship comprise conductofs carried by mechanical
rheans arranged so as to compensate the differences in height between the ship and a
dock at thé departure and/or arrival pbint and to compensate the distance between
the ship and the dock, and arranged so as to be put into electrical contact, upon
docking the ship at the departure point and/or at the arrival point, with external

20 conductors arranged on the dock.

10. The ship according to any one of the foregoing claims, wherein the
electrical connection means (25, 111) are arranged on board the ship for connecting
the set (10) of electric capacitors to another electric network located at an arrival
point and/or at a departure point of the ship, for the purpose of recharging the

- 25 capacitors to their nominal charge and to supply the first shipboard electric network
V (5) during a stop at the arrival point and/or at the departure point. .

11. The ship according to any one of the foregoing claims, wherein the set
(10) of capacitors is of the supercapacitof type.

12. The ship according to any one of the foregoing claims, wherein the

- 30 - supply means comprise at least one generator set for support and for emergency use



B = Waterline width of the ship's underwater hull in neters, T = Full | oad

draft of the ship in neters, V = the highest service speed, in
neters per second, that the ship can 10 maintain when it is at its maxi mum
di spl acenent, p = nass density of the water in ton/n8, DSPL = Full | oad

di spl'acenent of the ship in n8, = Block coefficient = DSPL / (L8B8T), Cm =
Buoyancy coefficient, 15Av= Full |oad wayerline area in nm2, Cwp = A /
(L8B), Cm = Main section coefficient = Transverse main section / (B8T);
Transverse main section = greatest transverse section of the ship below the

waterline in at_ful] |oad, 20D = prescribed distance in neters ,
Erni. in Joul 88VHebhg st PhGiPER oSt mBgE SuPRed G o - bORE gk a1
stored energyeskRet he case of a nultihull ship, being equal to the sum of
the energies defined for each hull. 18. The ship according to any one
of the foregoi ng cliiThs shinraseailing tthang ene ofthe forpeamg elaiase whote the s¢tn t he

formof a plu i . y . t-ai.ni ng.supe i f0r type
component s so (st sS BlES opEF ubalRA S LR O o REREERARRACT, YR,
10 F. 5 18lectfibad chirigf) bathcoratdd (R)) tquabioyat tas 5096 dfhie: dontied eupply eff saidns,

wh [ h f ' i S i he f f I [ f I
e ag Ir‘l © Imr; dL | 2 z 2%1 {egqt r‘i’i%% S 1%Jb(§a? glelctrs‘ic Ingt\x}orl? (S)Oorvgg ‘816 p?esgri‘tgjerda(liéutlr}ée Ca)lnd TJ? (tjn% es,

nominal electrical supply of said at least one electric drive motor (4, 1004), allowing
travel over the prescribed distance, through said main electrical supply bus (11).
14. The ship according to any one of claims 1.to 12, wherein the set (10) of

10  electric capacitors has a capacitance sized so as to provide, at their nominal electrical

charge, both a ratio (R ) greater than or equal to 100% of the nominal supply of said -

at least one first shipboard electric network (5) over the prescﬁbed distance and of

the nominal electrical supply of said at least one electric drive motor (4, 1004)

allowing travel over the prescribed distance, through said main electrical supply bus
15 (1.

15. The ship according to any one of claims 1 to 12, wherein the set (10) of
electric capacitors has a capacitance sized to provide, at their nominal electrical
charge, both a ratio (R ) greater than or equal to 130% of the nominal supply of said
at least one first shipboard electric network (5) over the prescribed distance and of

20 the nominal electric supply of the at least one electric drive motor (4, 1004),
allowing travel over the prescribed distance, through said main electrical supply bus
(11). |
16. The ship according to any one of claims 1 to 12, wherein the set (10) of
‘ electric capacitors has a capacitance sized to provide, at their nominal eleétrical
25 charge, both a ratio (R ) greater than or equal to 260% of the nominal supply of said
at least one first shipboard electric network (5) over the prescribed distance and of
the nominal electric supply of the at léast one electric drive motor (4, 1004),
allowing travel over the prescribed distance, through said main electrical suppiy bus
(11). o |
30 : 17. The ship according to any one of the foregoing claims, wherein the set

(10) of electric capacitors has a capacitance sized so as to provide, at their nominal



26 supercapacitor type conponents so that each nodul e has a nom nal charge
vol tage of at |east 25 V. 20. The ship according to any one of the-
foregoing clains, wherein the set of capacitors is in the formof a
plurality of npdul es, each nodul e containing 5 supercapacitor type
conponents so that each nodul e has a noninal charge voltage of at |east 100
V. 21. The ship according to anyp,gne of the clains 18 to 20, Werein
t he supercapacitors have a nom nal all owabl e nunber of cycles greater than
or equal to 100,000. 1022. The ship according to any one of the clains 17
to 21, wherein the set (10) of capacjtors conprises neans for _conpecting
several nodul g&ctifals %r.g%s?toredo energy, Wi ?Wéﬁ'grﬁriﬁ% i 5942t te t%@?lewglgof t he
claims 18 to Z2duemherein the set (10) of capacitors conprises a plurality
of branches, neans for connecting the branches in parallel, each branch
conprising several nodul es’ capable of being 15 connected in series.

24. The ship according to any, one of the foregoing glains, erein the ship
i's provided wigh eleetliy 3@ 0<5.£5§u&.142 ansieatbzed obQeall9ws@ nomgxlp char ge.
of the set (10)™0f Sapgc? of’s fron1£g§b char §e wthrn a | 'P%Q? t han or
equal to 10 m nutes. 25. The ship according to any one of the clains

1 to 24, wder®ith the set (10) 20 of capacitors is connected to said direct

current bus (11) cpn : fif.st j 2, 18) of at | east
one DC- AC converté??ﬁ%@ﬁg%%ﬁ%ég?ﬂFﬁ%éﬁK£@%%%Q§Tg?%f$%§§0) of which is
connected to sai d Bt Wetadine ofidth ef the thip’s udddrwatemninildn nfeteys,and to said first
shi pboard el ectric_n r 5 upply themw th alternating current, the
DC bus (11) being Erg%ﬂ@%ﬁﬁéﬂ%@%ﬁi%m?ﬁé%ﬁﬁﬁst DC side (22) of at |east one
ot her DC-AC 25 conyes gl nhdh schil® §RESN AGeA! g8 kadls, alar Wl ol én
connected to input conductors (25) for connection to an external source
(100, S) 460 amlewtairawhengt @t isemaximwm displebenegi.ng t he capaci tors. 26.
The ship according to an one:ﬁ% tqg cuains 1 t6 24, wherein the set (10)
of capacitors is cOnAEN SHSPOLPGVHFT BHOTE i de (101) of at |east a first

DC- AC 30 convert erD$EO2)Full 1dag dspredMebn6E thé e kF3) of which is connected to
said alternating current bus (1 4%j the set (10) of capacitors being also
connected to the férsBlogieosfligient =DSPL /(LxBxT),

Csp = Buoyancy coefficient,
15 A.,= Full load waterline area in m?,
Cywp = Ay / (LXB),
C = Main section coefﬁéient = Transverse main section / (BxT);
Transverse main section = greatest transverse section of the ship below the
waterline in m? at full load, v |
20 D = prescribed distance in meters,
| Emin in Joules being defined for each hull of the ship; and the total stored
energy, in the case of a multihﬁll ship, being equal to the sum of the energies defined
for each hull.
18. The ship according to any one of the foregoing claims, wherein the set
25 (10) of capacitors is in the form of a plurality of modules, eacﬁ module containing
supercapacitor type components so that each fnodule forms an equivalent
capacitance greater than 10F.
| 19. The ship according to any one of the foregoing claims, wherein the ‘set of

capacitors is in the form of a plurality of modules, each module containing



27 (101) of at least a second DC AC converter (122), the second AC side
(123) of which is connected to input conductors (111) for connection to an
external source (100, S) of alternating current for recharging the

capaci tors and supplying the shipboard network (5), the alternating current
bus (104) being directly connected to 5 the first shipboard electric
network (5), the alternating current busg(104) being connected to the first
AC side (105, 108) of at |east one AC AC converter (106, 109), the second
AC side (107, 110) of which is connected to said at |east one electric
drive nmotor (4, 1004) to supply it with alternatijng current. 27. The ship
according to AVRFIGRUIGE iR coRpdAcHs 59 543 coeh Moy b pofainglethageapliags of
capacitors is egnageie¢ to said direct current bus (11) connected to the
first DC input side of at |east one DC-DC converter (1005, 1006), the-
second DC out put s?@ehefshiphrending tocmsivee peidic faegmaigiclaims) whastin these DT

el ectric drive_nmotor .(100 0 S Iy 1. with direct current, the.direct
current bus (ﬂ%amgqr%dg Bgitﬁé %%née{gfpe%ur?%tyt ?ltte n?ol(a}'lféf’ srina(guq? fﬂ?ta](?fngat | east
a first DCACsemrapaditef typd SbmpdeatsAC tidt dech( hddul®hasvdrhéiinhlschifgeconagct ed to
said first shipboard electric network (5) to supply it with alternating
current, the @ pideast H¢rYent bus (11) al so being connected to the first DC
side (22) of at |eaptTiRNgiPLB&EdiRE 16\ Gnf QY VIFURL clafdd 18 (hS0S &ARAh Afc Si de
(24) of which is connected to I nput conductors (25) for connection to an
ext ernal sour gepefcp@itoS)hapt a apmphaltowable aumbemnaf dyoles grsathmthgn ayequakto
capacitors. 29?@ The ship according to any one of the clains 1 to 24,
wherein the sé ?(_)L(b) of capacitors is connected to the first DC side (101)

of at |easto a firs22 DGeAGipcaavdized and @4y of tHeeclsies ArTdo AT, smhekein(thO3yt of
which is. connected to said alternating current bus (104), the set (10) of
capacitors bei(H)é Ob FAPACIEOBEPEITIESS TRe3ng 198 connegtingseveggl qRodplepmyselgs. ot | east a

second DG AC convess efie(gh; rooﬁdtl}x%lt)é%ﬁ%ﬁe oE R @fimb 483) 20 wherein€ Retl S

connected to input conductors ( for connection to an external source
(100, S) of all®Brefatdpagtosucemprises @r plorabityapbragclichemeznsalor tconectmg theuppl yi ng
t he shi pboard,petwor.k (5),,th |ternating current b (104) being directly
connect od 1o PREVHS rl PeBilistdh F-ufLaPpRSng iR maltfest s 3T e
current bus (todhectbéinngricsonnected to the first AC side (1008, 1010) of at

| east one AC- AC copverter, élOQéé 30 1012 t he secoPd AC si de é Q07, 1012)
of which i s connecttdbfshiBaperding oany pnoifdheiomeeme clagps et Br shin 504) to

supply it w tBrRldeg Wlﬁteie?gicgl%ﬁpﬁleans%&ed to allow azl%mlﬁag?:hﬁgé Br RESQNHHNY to

any one of the clains 1 4, wherein the set (10) capacitors I's

connect ed t o Pheaphéitoss r@Czerd gharge@ithina time lpss dlan co nguab®©- MCnwisvert er (41),
t he second DC side f ich s co i di.rect rreat bus
(11) connect ed to.%%gﬁ%’isﬁgtax\%f@gg]Efean?fg?%ﬁ@l,gg?gﬁs gfog‘lf“ihg%gntthggeet (@- AC
convert er X013 pof ddpacitorsl 8)contideedAC ssid digredtlohrredt hus 200)) cohnasteidab thesfisobDGect ed t o
- said at |east one el ectri rive or .(4) and to said first. shipboard

el ectric net \,@%R?}(%)lg,f]&ﬁ Og@35439%?88{:%@#%%"?’3“&1%’éﬁnié)i thg %‘3?@%&4; li)?’he
di rect - cur r enpopswhitid is Ansectd®iondidccANARE bRelb@rit B8vd Mok émn‘ili @Qaid22) of
at | east one other DC-AC converter (23), the second AC side (24) of which

i s connect ed fitst shiphrardelpeiie nesverk G5 fo supplyclbem et aiermatngeireset, éhnBC sour ce
10 (100, S) of,,ahyPrda él@cgco%ﬂ&,rt@d%’thé Rt DEGRAT @G ot DGstGAR et BIcSAC

25 converter (23), the second AC side (24) of which is connected to input conductors

(25) for connection to an external source (100, S) of alternating current for
 recharging the capacitors. ' ’ | ‘

' 26. The ship according to any one of the claims 1 to 24, wﬁerein the set (10)

of capacitors is cdnnected to the first DC side (101) of at least a first DC-AC

30 converter (102), the.second AC side (103) of which is connected to said alternating

current bus (104), the set'(l.O)' of capacitors being also connected to the first DC side



30. The ship according to any one of the clains 1 to 24, wherein the set
(10) of capacitors is connected to the first DC side (42) of at |east one
DC-DC converter (41), the second DC side (43) of which is connected to said
direct current bus (11) connected to the first DC input side of at |east
one DC-DC converter (1005, 1006), 15 the second DC output side of whichis
connected to said at | east one DC el ectpic drive notor (1004) to supply it
with direct current, the direct current bus (11) also being connected to
the first DC side (12) of at least a first DC-AC converter (13), the AC

side (14) of which_.i s connected t aid firs hi pboard el.ectri ¢ network
('5) t(() sﬁpm ymlgﬁf{ahleawef%awd Pé??éﬁrclroémr'fert(L?é%i'h?éE(fOf@uArgFé d!@ul) al so
bei ng connect @ghidhOs 4BnrdebBd fd npht d¥adddtéle ({ A3)for0fonfbctioR 38 hn @RBmAL HfFccDC- AC

converter (23), the second AC side (24) of which is connected to input
- conductors (2600 & fodlisenating wumrent afar eschatging| the capecetorst angl supphyang g current

(100, S) for r j it ' o T j ding to
any one of thg% %l;‘?r%&%o{k{ﬁ biﬂp é\;ﬁtnraglflé lerﬁeélt Bllljss(l??ﬁ%m(gac{rh%lc@g&gﬁngcg%f{ocur rent,
the set (10G) dfe finpakipbaard clestric orneaked),t the tafternbiitg; Curdent s LA B2mgat | east
one DC-DC converter (41).. .. ..32. The ship. accordin 0 any o of the
f or egoi ng cl aF?FE{eCtﬁﬂl]é‘? é%erflfétaf‘@ Sé‘_ieeéWsi Q}§D ?26}2}?@&@8@%@&%%‘“’(\’2@? @g@) aboar d
the ship are |19%afttﬁ-dse@8rﬁ_rAbh§deSh!09' 551'(90&kalvﬁi9hf?s_r ShnBAEH &P SRA laf RaGtOfdUCT OT S
(130, 131) capablie of bei n& rl)ut into contact wth conplementary conductors
3 T

(204) renai ni plgetar drivemdepet, 1004 tpsippty inwdl aterzating leer@it0 arrival point, for
, rec har ging the capsge I'[thg rsf?lp according to any one of the claims 1 to 24, wherein the set (10)

10 of capacitors is connected to said direct current bus (11) connected to the first DC
input side of at least one DC-DC converter (1005, 1006), the second DC output side
of which is connected to said at least one DC electric drive motor (1004) to supply it
with direct current, the direct current bus (11) also being connected to the first DC
side (12) of at least a first DC-AC converter (13), the AC side (14) of which is

15 connected to said first shipboard electric network (5) to supply it with alternating
current, the direct current bus (11) also being connected to the first DC side (22) of
at least one other DC-AC converter (23), the second AC side (24) of which is
connected to input conductors (25) for connection to an external source (100, S) of
alternating current for recharging the capacitors.

20 28. The ship according to any one of the claims 1 to 24, wherein the set (10)
of capacitors is connected to the first DC side (101) of at least a first DC-AC
converter (102)., the second AC side (103) of which is connected to said alternating
current bus (104), the set (10) of capacitors being also connected to the first DC side
(101) of at least a second DC-AC converter (122), the second AC side (123) of

, 725 which is connected to input conductors (111) for connection to an external source
(100, S) of alternating current for recharging the capacitors and supplying the
shipboard network (5), the altemating current bus (104) being directly connected to

“the first shipboard electric network (5), the alternating current bus (104) being
connected to the first AC side ‘(1008, 1010) of at least one AC-AC converter (1007,

30 1012), the second AC side (1007, 1012) of which is connected to. said at least one

electric drive motor (1004) to supply it with alternating current. -
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29. The ship according to any one of the claims 1 to 24, wherein the set (10)
of capacitors is connected to the first DC side (42) of at least one DC-DC converter
(41), the second DC side (43) of which is connected to said direct-current bus (1 1)‘

connected to the first DC side (12, 15, 18) of at least one DC-AC converter (13, 16,

19), the AC side (14, 17, 20) of which is connected to said at least one electric drive
motor (4) and to said first shipboard electric network (5) for supplying them with
alternating current, the direct-current bus (11) also being connected to the first DC
side (22) of at least one other DC-AC converter (23), the second AC side (24) of
which is connected to input conductors (25) for connection to an external source
(100, S) of alternating current, for recharging the capacitors.

30. The ship according to any one of the claims 1 to 24, wherein the set (10)
of capacitors is connected to the first DC side (42) of at least one DC-DC converter
(41), the second DC side (43) of which is connected to said direct current bus (11)
connected to the first DC input side of at least one DC-DC converter (1005, 1006),
the second DC output side of which is connected to said at least one DC electric
drive motor (1004) to supply it with direct current, the direct current bus (11) also
being connected to the first DC side (12) of at least a first DC-AC converter (13),
the AC side (14) of which is connected to said first shipboard electric network (5) to
supply it with ailterhating current, the direct current bus (11) also being connected to
the first DC side (22} of at least one other DC-AC converter (23), the second AC
side (24) of which is connected to input conductors (25) for connection to an
external source of alternating current (100, S) for recharging the capacitors.

31. The ship according to any one of the claims 1 to 24, wherein the bus (11)
carries direct current, the set (10) of capacitors is connected to the bus (11) through
at least one DC-DC convertér (41).

32. The ship according to any one ‘of the foregoing claims? wherein said

electrical connection means (25, 111) aboard the ship are located near the ship's

docking area and comprise conductors (130, 131) capable of being put into contact

with complementary conductors (204) remaining at the departure point and/or at the

arrival point, for recharging the capacitors.





