1 SELF-PROPELLED SHI P The invention relates to a self-propelled ship. 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 C®2 footprint and the cost of fossil fuels. 10 In fact,

shi ps usually operate with di esel engines. Nunerous alternative systens to
di esel engines are known for Shbﬁigggﬁﬁiﬁiiiégﬂgi 005/ 012 079 describes a
ship with photovoltaic cells a S H——as well as batteries
and/ or capacitors for storing the electricity collected by the cells. This
ship is of the recqﬁ@hhgﬂﬁhraakéQggkﬁ%ya%ﬂmmgﬁﬁout a diesel 15 engine, and .
cannot be generalized to the scale of "a large 'size ship such as a ferry in
regul ar servi ce. Ddbenevntigp-relates 3n1p%m11aroﬁ0c@r3ﬁkfpa0p§ﬂﬁb seiuaspigeatl W th a

mai n Di esel - engi ne _and an_el ect U edvvlth electricity by a -
Gener ator set Heisnieaver A o Etd iR Suife kR PaleChER M) 1 L]
125 descri bgs aam&inpqiimpr ovided, for its propulsion, with an electric notor

supplied with electricity by Diesel engines and by a f battery. _ The
i nventi on seeks toSY#h AT % quneisa%%lmaml%ﬂéh@ég%ﬁ%ﬁhq Pé?ﬁ(ﬁlexérﬁ%ﬁgtl 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.

navi gati on over a @negéthetpmblmnssxfaﬂ&prosdtedahledlsbb;eulv@émfoatp@epmdtthfr eospoi nt
and an arrlvab (po t. the ship conprising at least a first shipboard

fE‘ EJF e . :
el ectric networ east one main electrical supply bus, propulsion
means, at 1@ast On(fnﬂal’ct Vieipsmuslly dperatedwitly disgl erpitiesl propul si on neans, and
supply means for supplying with electricity the first shipboard electric
network and said atVGUmEEYs aﬁﬂ%at’dfPPYﬁéﬁWPéFeS? KRGBGRISEIWD IRRTHPS- 30 el ectri cal

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 nomn 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 allowng travel over the prescribed distance
through said main electrical supply bus, and, electrical connection nmeans
arranged on board the ship to connect the set of 10 electric capacitors to
anot her electric neé@_rk | ocated at the arrival point and/or departure
point for the purpds rechargi ng the capacitors to their nom nal charge
and for supplying ihey @M&ﬁkmﬁnggﬁﬁggkﬁhectrlc network during a. stop at
the arrival - point and/or .the departure point. The invention al so concerns
.a sel f-propell ed shn@S@séﬁ@m@dCm@wﬁ@vmgang@ﬁmﬁW@mweiﬁﬁhﬁuﬁésqnﬁm@ﬁaﬁlstance

si tuat ed bet n a depar 0|nt and an th sh

conpri o1 ng.at gy el AR a PR Al & fRist B vout OF s IPMBRL e
el ectrical 5supplly dfusid ar Eﬁuﬂkﬁlbqﬂsﬁﬁﬁiﬂﬁ)arda&leétﬂa&bwﬂﬂle ofEl R Iﬁfﬁioﬁbecf or
driving said propuI5|on ans, and %pfply means for supplying w th

el ectricity tHistare apd of |ﬂ&f’06<§1‘1’&ale‘l’1%‘@? eupphe et ah fastsenieaeleniriqab deve one
drive nmotor thraug Quo%élh tfé%lno&k%@ @fe@éﬂbe& YRRANCe Aiugt? Gaithfkif aecm%l supply
means conprise at |east one set of electric capacitofs having a capacitance
si zed so as toupplpbisdend,at their nominal electrical charge a ratio equal
to at |east 25% of hot.h.of the nom nal o} d at e.first
shi pboard el ectri cefrgf(ét igal r m%?\(}téorn He® 6?%11 e# gebé @&h‘afs g)n%oém%n O%G?P]Fle _
nomi nal el ext reeetlc @pmﬂoys of arodtiodl eiictrlcedSkornecatdEat the cadivallipoine androt or

al l owi ng trave] over the_ prescribed_ distance through said main_e]ectrical
supply bus, arl§pardrepeipt fortheqwmess of TGFP%%@%PP%H@@&O BwirgeEyRel chEEShip to

connect the sefq g alBbRIh FEARAPHERY St @cARRISIE WRhES b afl Wil | ocat ed

at the arrival point parture poi nt for the purpose o
rechar gi ng th@omamaﬂmﬂb¢éqmnu®h@um noni nal charge

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

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 invention also relates
to a self-propelled ship, the ship conprising at |east a first shipboard
electric network (5), at |east one main electrical supply bus (11, 5 104),
propul sion neans (3), at |east one drive notor (4, 1004) for driving said
propul sion neans (3), and supply nmeans for supplying with electricity the
first shipboard electric network (5) and said at |east one drive notor (4,
1004) through said main electrical supply bus (11, 104), wherein .10 the

AT SR R I R e T
both of the n%gh@@km§qg@h%mg&e§@hg at. least one first shipboard electric
network (5) over a prescribed distance and of the nom nal electrical

supply of said at [leaiwention alspedates al selfiprapslledship thesahipTomnyising dtdedshg
travel 15 over ribed. di.stan sai d I ical supply
bus. (11, 104y AGHRGRATQRRT fUABRSE & JS Bk BRhoali SRS by, O
board the shi 10ty peepulsiet meddse(3gedt 1640 onofdriet eedied @, dapacior aliisingosaidot her
el ectric network |ocated at _the arrjval point and/or, depanturﬁlp i nt of
the ship for PEPUSIHNBESIB).r BdhHPRYNHeIN fOF SPaty iRy Math elgctiigily theniisi nal

charge and forgsypRh ¥ieBdic bfvoik ($Hland RhiBLOMaG GeSfivE ifotiielnesde) bigld 20 a
stop at the arrival point and/or ‘the departure point. The invention also

relates to a seilfmapr deattidabsipplyibps (tlh&04ghi p conprising at least a first

shi pboard electric“ﬂg%$prk (5), at least one main electrical supply bus
(11, 104), propulsion neans (3), at |east one drive notor (4, 1004) for

driving saicd proptheSisply neansofpise adledstsuppl y neans for supplying with
electricity the first 25 %yhgggard el ectric network gg%_and $aid at | east
one drive notor (490 8%4§! GAHIC S3NAGIGTHNAVIEE &k CFRAELANCS FHFT YOS 19 11,

104), wherei nyhi SURRE YortRARRCERANMASSE, tith d&RShoRIA sifily Of safd &addsi C
capacitors (18) having a capacitance sized so as to 30 provide, at their
nom nal el ect one st gtiphoge, elestrid negywark ( Brayor apresoyibeddistanagfand hethe oerninal
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



supply of said at |east one first shipboard electric network (5) and of the
nomnal 4 electrical supply of said at |east one electric drive notor (4,
1004) through said main electrical supply bus (11, 104), and el ectri cal
connection neans (25, 111) arranged on board the ship for connecting the
set of electric capacitors (10) to another electric network located at 5
an arrival point and/or at a departure point of the ship, for the purpose
of recharging the capacitors to their nom nal charge and to supply the -
first shipboard electric network (5) during a stop at the arrival point

o0t “or ope | caleGhRH s BBl o e Bl . J0BH B Pgpai

el ectric net Wolektricasuppd$ biksQ@Et109))8ndT8I N el ectrical supply bus (11, 10
104), propul sion neans (3), at |'east one drive notor (4, 1004) for driving

sai d propul si on meglpri¢ )“m@%ﬁo%upﬁmy(%éaﬁbUféﬁm§§bﬁmybﬁ§dWﬁﬁwh§1é@tr|0|ty
the fi t hi t t
etrirst. shi &Qxﬁ@tﬁr% i SGL! efec Jclftoxl(sftl(e)ppl D leldel?ché ﬁ%& 1013 V\%[g({ h/€ m) or

(4, 1004) thro 1d maln e I ca erein
t he supply amamanwarmntaﬁd/at atl a&&pﬁrt@mpom‘emf t(lem])p,(ﬁbr tht pmposemfmeqhm(gmgor S
havi ng a capagi t ance, si ze rovide, at nal ilectrlca

charge, both FAREB I elrs‘l?b‘ﬁ?*\j 05‘?1%8 &od t&tsuP@é © fl&ﬁéﬁﬁ’?aﬁl %MSooar d

el ectric net wagtofid)s) amshelf stbf tROA A ot Al driatfle depddRiypstht. Sai d at | east
one electrical drive notor (4, 1004) through said main electrlcal supply

bus (11, 20 104) f &he igventignglseralases tgpé@l&p@melﬂqdéh@mhpslmnﬁ@mpm éﬁnleaéfqual to

a specified s r t r

connecti on mgﬁgg(%mb%1§%r%ﬁy% (5 oartdor%hrgggﬁ?ec gﬁiﬁ/eﬁ{s (I ?he set
(10) of eligct 104, anmﬁuham&wkdBﬁnmﬂhstomidﬂVemﬂnme@mnomﬂlbcahﬁd@aMMan
arrival point an /or a departyre point of the r .the.pu e of

e Chargi gt NErOPBEIORUHEE dob 0 SREY (N WP TER B BRSBTS g t he
first shipboaggpslaRftiethic nB@YO[FS aHYKAIA G RaSloRR daibe td¥oran) 1003} tReight and/ or
t he departure p0|nt For exanple, said at |east one set of electric

capacitors ha§Mén@av&@nvah%@mW§m&@d K¥).as to provide, at their nomnal
el ectrical charge, %n@6of both of the nom nal supply of said at |east
one first shipboarg ectric network (5) and of the

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



30 nom nal electrical supply of said at |east one electrical drive notor

(4, 1004), allowi 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 channels (excepting |ocal regulations) and in the 300
~meter littoral strip (nmeasured fromthe ‘high water line), through said
~main electrical supply bus (11, 104). Agrording to enbodi nents of the
invention: 5 - The connection nmeans on board the ship conprise conductors
capable of being put into contact, during docking of the ship at the
departure point. and/qr at the arrival,  point, with external conductors
carried by medh o i ot bl 40y o [TEAmRIE JBr RYSe PRY HCneheBRC%t 1 he

arrival point EQeptRNBEeN $&ulionsyiahd & 8RCHS nicfer MRt kirip GRARBISALMNAE f or the
di stance between ?he ship and a dock at the departure and/or 10 arrival
poi nt, and esthaghl waieriling), direughrsiid maircdeatacet supplyiwenl 1t hed)shi p and t he dock. -

O the connection ggag&nog)ggﬁﬁﬂ?éﬁg%ﬁﬁg§h§€%3rise conductors carried by
mechani cal neans arrange% SO as to conpensate for differences in height

bet ween the ship afide aotectkonahednk@ndepal tha rskipasodipbise edndustats qapitid ofind t o
conpensate for the distance between the ship and.the dock, and aryanged so
as to be put iPRI"8Pa}BEGoRtagh d%l@‘é@ﬁ@a%ef thagaﬁ o ﬂ?m&ufw%m@%t ththe

departure poi nraNghiat, vith &EnAcbadi@lorPOirfidd byMidePhanfhEmtsrs 98datddORGMET OF S
provi ded on the dock. - The conductors of the ship's connection neans are

so arranged asglepastupe ppiot and/ent & thoatrivet poiniplon campdasatmgt didersivicp imbeiglie -
departure poi / the_arriyva i nt, it nal rs
carried by at%ﬁggggm%%g%%gﬁfggﬁgéﬁg 8%@?53*%&34ﬁ$e &gégredggmﬁggggﬁh' and/ or
at the arriowalarpal pdint, irddeesfablishogrebyetrichiedongcitapedeh eheahipeadpendvaki ng for

hei ght differences, conpensating for the distance between the ship and a
dock at the depar t BF &heaioarestion fepRsAn bogrdiihe ship cerapriscoadticngs eireed by cal

contact betweeRchiificad Mehns #RAedN® £0KeontperdaR Bl Bfefdncl inIRPAESLHRE, Means
are provided on board the ship for 25 connecting the set of electric

capaci tors t o thnghithend ®fledktatithe depatise land/ocartisel neintahé to eqmpepedte foitht and/ or
t the d t Uyt ' . i . i t
a € daepar ‘aﬁsﬁan%’b%egf @% sfél %g?'{/i{ef@%ﬁ el aﬁﬁ%ﬁéggg% Bé‘ﬁuetclﬁt%Pe?e%Hc?f S 10

t heir nom nal charge an 0 e fIrs ard e ric network
and sai d at5 | eastctpm@neloekihg the shipiav the rippaaturapuintrngdiar stthpamivaltpomtariti val

poi nt and/ or %E

ectrical 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.



the departure point. 30 - The set of capacitors is of the supercapacitor
type. 6 The supply neans conprise at | east one generator set for support
and for emergency use driven by at |east one internal conbustion engine
supplied froman on-board fuel reserve. - The set of electric capacitors
has a capacitance sized so as to provide, at its 5 nomnal electrica
charge, both a ratio equal to at |east %0% of the nom nal supply of said
at | east- one shipboard electric network over the prescribed di stance and of
the nomnal electrical supply of said at |east one electric drive notor,

all owi ng travel OV%E t he prescri bed diitance, through gaid mai n el ectrica
supply bus. The sef ?NEP_GP?WECQQH@EFF a8t PPeSBeRCIaton At 5ﬁ5§°§ﬁ?€db%o as to
provide, at 1QcfhgdyuBQmivaRby & Rt loh€ dlerilaogBustBRidigife s@iplied Bogpier than
or equal to 100%of 'the nom™mnal supply of said at |east one first

shi pboard el eontbosrdifa¢lueseiveover the prescribed di stance and of the nom na
el ectrical supply of,said.at l.east .one electric drive notaor allaow ng '
travel over the pr 'efgé? i 0 g 8??8%‘?“% WP SgRedEg St v & t&*’f?‘i“i%f’t "SSuppl y
bus. 55 - The rrlls_ﬁﬁnabéle@ﬁ@ﬂirlﬂdr%‘e, Baﬁ@&ht'lﬁcﬂécﬁlalhaﬁt Rgsl aﬂ%(‘dfttl@bﬂﬁﬁ]_ ifdl 2@sply Of ]
provide, at their nominal electrical charge, both a ratio greater than or
equal to 1300691 af feastpapishighoar Elﬁ‘i}T19 HBWO%PYFrél?e preseabe ﬁ‘éta?qer@a Q§rt‘il?‘3pboargtl
el ectric netwopkify efctibg s@pity of 089t 1ALSERNG& RN mbBE MBMdAkavel ectri c
supply of the at least one electric drive notor, allowng travel over the
prescribed di sventhepreschibed djbtancai trongh spikmeimtetdctwhl sypplpbys. bus. 20 - The set

of electric capaciters ha apaci t.ance sized.to proyide, .at their
THErd 2T bR aBABRAR B AP RR RO B bt o0, of

nom nal el ectri cal an or e

the nom nalo Shphomiil SedtttabthdrgRdbthoneativi grédiersthirpboaqual & eE0% iof tiet wor k
over the prescribed distance and of the nom nal electric supply of the at

| east one el edpminal ghiRhe Aok at legph g Agst 1 shipbeard odjertric metvse T M .
distance, thY SHAGRAIGARL BPbEE RbHMHL QUMY sty ofRid ar 108 HRlel@iee! ectric

capacitors has a capacitance sized so as e, at thelr nomna

el ectrical chdrigemotr elewing traved pvanitherprescribddubistancedhrongh saihmein ckagtrighl t o t he
foll ow ng val ue PE’ g E, =L(2T+B) NNNNNN~0. 453+0. 4425Ch- 0. 28620m 0. 003467T
$+0. 36960W/ . TXPPLNZD |

-~ 15 - The set of electric capacitors has a capacitance sized to provide, at their
nominal electrical charge, both a ratio greater than or equal to 130% 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.

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



30wth 7 L = Wterline length of the ship's underwater hull in neters,

B = Wterline wdth of the ship's underwater hull in nmeters, 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 acement, p = mass density of the water in ton/nB8, DSPL = Ful | | oad
di spl acement of the ship in nB, Cb = Bloock coefficient = DSPL / (LxBxT)
C, p = Buoyancy coefficient, 10 A = Full | oad vvaterl ine area in ng,

Cw=AW (LxB), Cm = Main section coefficient = Transverse nmain section /

(BxT); Transverse paip section = eat est transve se section of the ship
bel ow the waterlifhe M3 eﬁ@eal?ngfllﬁfg[ﬁq s undervpgter iyl inmeteleq di st ance in

meters, Emn in J0!3'£Wa&@lﬁ&9méﬁfdfﬂ%¢h?p0§unﬁ%f&té?thl'l indhettge ship, and the .
total stored energy, in the case of a nultihu shi'p, being equal to the

sum of the energi egﬂﬁdllhetibldraftofth@ablpHhmbﬂers - The set of capacitors is in

he f f | d
Super capaci tor typd collsaleits g iR AR IR are S5 he tan Mo, Sent

capaci t-ances grgadtgih whb@i isld itk maximbitedisdcebntcapacitors is in the formof a
plurality of nodul es, each nodul e containi,ng supercapacifor type
conponent s so t hat Peaess dersily of thasvater HogRMR!  char ge vol tage of at least 25

V. 25 - The set of D%@EQCFJIHBEG&%)IA@]{&&%{ h%rmgorrpdnpl urality of nodul es,

each nodul e containing superca ents so that each modul e
has a nom nal chargeBlekcadgicieit =aDSread@xBxW) V. The supercapacitors have a
nom nal al | owabl e %lvjvpnlo%{lo}(fja;c}%/océh{acfengr eater than or equal to 100, 000.
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.



30 - The set of capacitors conprises neans for connecting several nodul es
in series. 8 -The set of capacitors conprises a plurality of branches,
means for connecting the branches in parallel, each branch conprising
several nodul es capable of being connected in series. - The ship is
provided with electric circuit neans sized to allow the set of 5
capacitors's nom nal charge to be reached fromzero charge in a tine |ess
than or equal to 10 mnutes. - The set of capacitors is connected to said
direct current bus connected to the first DC side of at | east one DC- AC
converter, the AC s S connected .to.sai east one, electric

of ich
drive motor and to- ?ﬂ? ki O?h tapeﬂt%ctawarwe%tnlweh%et r%c S FRUBI y t hem

wi th al ternat icBhcetifg 88 branéHeg il NardleE R mglcﬁlcaﬁpﬁﬁﬁgte%ﬁﬂmwﬂést&?mg st DC
side of at | east one other DC AC converter, the second AC side of which is

connected to Kﬁbﬁﬂg@@WG%@tmﬁ§m$or connection to an external source of

alternating curren Pé gﬂl ?%@{d?&l Qgttht tr‘tzcaéJ Pc(t\ﬂttn%a $ 12603 élﬂﬁ felsef &% DC- DC

capacitors is connec de of rst
converter, 3 heasetond lomisdl dkargd tonbd mbchea fccmnﬂﬁotcﬁdgé én saintt idisrteat ocurrent
bus connected to.the first DC side of at | east one DC-AC converter, the AC
side of whicKapat %ﬁ%ﬁ@%*%d to said at | east one electric drive motor and

to said first shiphgake &@pdclbs iH85MREKd tPsatd BiRdeY clhidGbWe Edhnddibgtdnat i ng
current, the direct current bus being also connected to the first DC side

of at |east orke sy IDC sisle i atrleast onetfe- ARDconsertendhOECssid¢eof gthichiis eqnnpeed
connected to in éi& aPi%Qﬂ%‘ﬁé glre§tr1¥: %v&%?o?%%& ?d‘saﬁc?ﬁ%? Sl%lﬁge%[ag({e Qé‘éot?é QUG58 of

direct current rec capacl capacl tors is v
connected 1® ttdﬂ@lﬁpﬂy&émﬁﬁhsaltdﬁtamig ahreh'eﬂﬁ:tDGbﬁs bediig alfdCeoh@etaintoelid @it t he

second AC sid f.which.is conn ct to said alternatjng .current. bus, the
set of capaci ﬁtﬁ) sidg qf 7 legptsepecey eﬁ‘gatf £onverer fhe %eforécAg‘i %fie 64 ngfh feast 25
a second DC- AGofuanarth Ghput TcGl?du%f%FsOM c@&te’éh&ﬁtooin WALGA doSrceQr %Eﬁﬁﬁ!ngt 0 input
conductors for connection to an external source of alternating current for

rechar gi ng tNeﬂﬁééaeB@@KEM§de§Eﬁ®Hy|ng t he shipboard network, the
alternating curr ent ELP agtotsel%tcloﬁfne%%gQc?‘ﬁ}eeﬁjrsttﬁcts% Flaf fetastsahfngpoar d

el ectric network, e ern I'ng curre
15 DC-DC converter, the second DC side of which is connected to said direct current

bus connected to the first DC side of at least one DC-AC converter, the AC side of
which is connected to said at least one electric drive motor and to said first
shipboard electric network to supply 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 connected to said at least one electric drive motor to supply it

with alternating current.



bei ng connected to the first AC side of at |east one AC-AC converter, the
second 30 AC side of which is connected to said at | east one electric drive
notor to supply it wth alternating current. 9 O the set of capacitors
is connected to said direct current bus connected to the first DC i nput
side of at |east one DC-DC converter, the second DC output side of which
is connected to said at |east one DC elerctric 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 fiJst hi pboard .el ectrii network to s ly it with

al ternating currenf ,Oril?'FesegPﬁ RECTQF P 8?WleCtB‘ﬁE° S§1d\£‘ﬁf_e te‘iuﬁrﬁntg%g ﬁé‘%‘{f’gﬁwf% t he
first DC side trd fidt DCeigfit sRIBRS af 8% oRCDADC BVREEE he sebdid IDC6apdt Ade Si de of
whi ch is connected to input conductors for connection to an external

source of al t e¥daghnig ceneeledfo saigt atrleasharqgPhglachic dparatergesupply it wit t he

set of capacit i onne N i fjrst
DC- AC convert e(fr?r,reétt ugrefsfté EH(% ndé}ei%utgl%glteﬁ%fa isﬁhbl%fgﬁ[a?g&éggﬁ r%gtg}egﬁdr St!t ](S;éEglleg’f al
alternatings deast enfirstoDE-ACh@ngeter,othe capadiet aff whiah 990 ch@icogd aorsarcfied to t he

first DC side of at . least a second - AC converter, the segcond AC side of
which is conndBpbend ﬁchﬁmewg AR SRRRDY & Wit altsmatiog crgrnt: fe dircekeusrent)

source of altepaké Béng bdnBAtd foQhe fiREDA SIS allRas: B SBKAFEIAA SorfvBkr,
suppl ying the shipboard network, the alternating current bus being

connected to tth@sercpm‘sﬁcmidesqfd@i@f,isapl_meé@dtto npet goduxiors denvesnaestion {han second
DC side of V"Q:k%ﬁlal %&&%gﬁéﬁﬂinﬁﬁﬁ%%ﬁ%ﬁé@%thg?ﬁ?g%ﬁ' ectric drive notor:

to supply it w ITect curre itors (10) is
connected 1® the fiOstthdXet of chpaithy isafonmdcted20 theefust DOrsddeDFE-dDEastonfnst t er

41), the sec side (43) of ich.is_.connected to, sai. irect current
'E)us) (11) conngg(g"@gc f—%nvteﬁ%ff e geco i gde eﬁﬁf?nc%sl,s cpmectsd tatsalﬂeai@wa% DC- AC
converter (13,cukbnt bh9the {6 Apadiottealdolbinglcbnnet@d 18 the¥RstaNC kidle 6PANERE €d to.

said at |east one electric drive notor and to said first shipboard
el ectri c net wdr fecofds PCACsapppirier:t the reeeand KAG| sidsr ofavhialy it oenneeted tq Hwulli r ect

e e
connect ed 1® ithpespadorsind tsappdyifg2thy shipboachimneacitki tha altéroating cextm®bosibeispur ce
(100, 5) of al t er A8k 0t A0 %ial OF al 1SS IALDE D6 ERB2 R (808 DC side
| of which is connected to said at least one DC electric drive motor to supply it with
direct current.
- Or the set of capacitors (10) is connected to the first DC side (42) of at
20 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 side (12, 15, 18) of at least one
DC-AC converter (1‘3, 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 netwofk
(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 set of capacitors (10) 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 30 said direct current bus (11) connected to the first DC

i nput side of at |east one DC DC converter (1005, 1006), the second DC

out put side of which is connected to said 10 at |east one DC el ectric
drive notor (1004) to supply it wth dirgct current, the direct current
bus (11) al so 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

shi pboard ele r|c n it wit. ternatin urrent, the
o o et v et it nd Tl Qbhid vesRordt 0] at unlbt Dot B P IR FEIREY ) o
at | east. one QtuheﬁtHa@(ﬂ(;aﬁ@rwmgfc&mectéaaitheﬁ%mﬁﬁwaz)ﬁ@eﬁu@a'((foét)Dgf which
is connected to _input conduct connection to an external source

or
of al ternating*egpPrEser (liﬁbdhe éﬁ Sfléf‘r (lﬂéeﬁafhyhng comgcted #herdd fisy shipboagy ¢ he
bus (11) carri anaght cted
205 the bus GFIfY SRR fortbpty i BlepBling ARG BF Sirlc} Pl bELTE

el ectrical tombedeingrromeated tothedostmC sile(22hbatdeast dneeditce DCAAGrcontester docki ng
area and conprj,se conductors.ca I f. bein ut .into co t act t :
conpl anent ary @onATEOIE R EageITEhd" HIRERES FoMp: TR SEIT ¢ ne
arrival  poi NteonfiRtiof @CAAELEME ol e GRRAREMARIpScurrtht (1009 Bh@hsghe-tBal | ed
qui ck connectors are arranged so as to be put into contact, upon docking

t he ship, mnthB%Wﬂmexternal el ectrical conductors carried by an arm

and/or a mobi | e panig gﬁﬁ&'fl@éct Lifenfl GRALE b'f‘c% ﬁta@rlgé&{n olba t he

arrival point. The pantogra h position ne eparture point
are capablbOoﬁoﬂzﬂnbélmgmpm@uummaxmaﬁKbBC(mupnwraﬁoklng the ship at the
departure point and/or onduct ors of

tth
connection nmeans (caf8n WW% TCP%FQTgﬂnﬁ %bBWE 5%%%??5ﬁ%§)eﬁgﬁm?hg docki ng

points on the ®bkiRg arealhind h@pSe- Cotthdéls CB&F&HIe ©OMRest MitSin® céligetSkitp are
carried on a nechanical arm-and/or a nobi antogragh and arranged so as

to be put intFoEpkmsaRry epadHclonseaBRlieny thedordiiu POt pndéer & Bk aEFEhI
conductors '0ﬁﬂ&ﬁﬁbﬁ&c&ﬁgngﬁE%E&%ﬁ&sPO'nt and/or at the arrival point.

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 readmg the descrlptlon that
follows, presented only as a non—hmltmg example, with reference to the annexed

drawings, in which:



The invention will be better understood upon reading the description that
follows, presented only as a non-limting exanple, with reference to the

annexed drawings, in which: 11 - Figure 1_shows an overall electrical
schematic of the ship according to a first enbodi mrent based on a ‘
direct-current bus and an alternating-current propulsion notor, - - Figure

2 shows an overall electrical schematicigf the ship according to a 5 second
enbodi ment based on an alternating-current ‘bus and an alternating-current

propul sion motor, - Figure 3 shows an overall electri cal schematic of the
shi p according to a varla t of Figure 1 b sed on a ct current bus and
a direct-current pfop#rEilo Owﬁnﬁ’f‘GP’g ralj glectrigg ggﬁli‘eé“aﬂcé’lﬁ aCGQ‘i—E‘T‘“&I

el ectrical scheqRhbediRbnttasedStH LdiREFHinNBustAdan auaﬁatﬁllgtcuﬁtmtﬁir@m o based
on an alternating-current bus and a direct-current propul sion notor, -

Figure 5 is am¥eispecti ve view of one enbodi nent of the ship's connect i on
means according to t?gml ')Bs%%' %Eovééue Eﬁl%irs‘éhe?na'té o?'iheeéﬂ a£&81%u§ersa°ec“ ve
view of a part of F|g re ]‘7 ctive MiSw oF & variant
of Figure % -sedond@mbodimest lﬁa@edemhangednmrg@eeﬁume awl ew abtérnatingaouirenf Fi gure
7, - Figure 9 sho an overall electrical schematic of the ship according
toa third e SHEotfased on a direct-current bus and an

al ternating-current pLeRY HoRY an 20ei®eREtrical sElhéiMh@ of CheSMPScaMAIRVIB A |

el ectrical schematic Of the ship according to a fourth énbodi nent based on
a direct - cur r eatiant 9 Fagvge hrbasedt ey aaliteetepurrantr eust andpy digeat-siument rpsemlsion n t he
figures, shi pﬂ#gorrprlses a hull 2 and neans 3 for propulsion through 2 5
the water, suc as for exanpl e one or nore propellers 3. Propul sion neans 3
are set inomtion byFgme 4oshows ke oetrell kletiicatGtitehmtid of 8iei shiplacabilimgctonpr i ses a

'_Shl pboar d el e%.rrlelmc cg}e%lgurekZ %asecc)lrrpr L n er];mcl)t%gec)l(l?rngt %us 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.



"l'ighting 5c, heating 5d, safety and navigation systens, machinery
controls, living spaces and all the electrical installations on board the
ship other than the notor(s) 4 30 used for propulsion. 12 According to
the invention, the shipboard electric network 5 and the electric propul sion
notor(s) 4 are supplied with electricity froman on-board set 10 of

el ectric capacitors and optionally by engi ne-generator sets. The el ectrical
capaci tance of the set 10 is sized to be able to provide from5 5 to 100%
of the nom nal capacitance corresponding to the propul sion of the ship 1

over a prescribed distance corresponding.to travel bet n q departure
point and an arri ¢&f°" Bgmﬁletll}lﬁegg%%ﬁﬁg}p%gg ﬁfecﬁléi‘%‘?ﬁw\é\fsr?éat i¥4%8t%nt from
or identical tgduRRn AERALS Y feRBpflcd WHIE cRLEEHY ioR] af dALIAREE10a5E t he

- nom nal electrical charge of the set of 10 capacitors 10 are cal cul ated

sous to provi gkecticcapacisorRansk optipaatly byteoginoeoncetefseince in electricity
supply to the ship:- i On - OV e tayicity
consuned during t hgﬁ% %%H%Q/%H%gltarsﬁg% g@%g%%ﬁgﬁgg?%f@%ﬁ@?’@%%cﬁ%@% ly, 5%
< R < 100%5 Mus @0@ardfitheshaninyl, caphcitants %prrespomilizeg &le prapulsisrestt tae skipflet vy,
100% S R < 130% or 13Qg)<, R < 260% or 100%< R < 15 260%.or R ? 260%
consi dering t [R4¢r 21R5E¥FIRE} Felans caEeIPanding HelTaval DYy S8 & (eRRRIHTR QOIHAKA ur e

poi nt to the afal§bink Ot aifval@ pbifit BERg tdith® GirRMnt MRonRrdri MalkticROttnd O the
departure point, 30%to a one-way trip safety margin, 200%to a round trip

and 60% to adspdrergpaiirgin for a round trip. In particular, the set of
it 10 ' ; it . ] f bei
capaci t ors coMpip & gﬁgﬁ?ﬁﬁ%ﬁ%ﬁg&;e A4 hy l%t%m&P ef%gtl?l}?agcﬁngg% ‘iatﬂé‘%e%to i ng

very rapidly recharge imted tine availa uring the stops,
t hen bei ngL(s| eupayitets 36 hrr @idlathdrsoag td previde asstioR) of fromn 3 tod 00Uhepdndanicee poi nt

and/or the arrival point. The capacitors in set 10 are fo X l.e - grouped
into several df el sty fo e RS PromlogRo ) mdde PEYE rtﬁ%agﬁwge; 10
thus conpri sespshfed axdERhSuHDYIRAhiBIISIRIicTRRIEdpPaci tors. 25 A sizing
exanple for a ship assigned to'traveling a fixed prescribed distance is

the follow ng: - foencgllyedioyr BE 1900 oropastiowalyala1A5%6.00 Ret®es | ong,
having to transporg,Ub..ier safety, 100% < R < 130% or 130% < R < 260%, or 100% <R <
15 260%, or R = 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;



to 350 passengers, 1.15 cars and 10 heavy trucks over a prescribed di stance
of 2 to -3 nautical mles at a speed of about 12 to 13 knots, a one-way

trip over this 30 prescribed distance requires an energy of 185 kWh; 13 -
to take wi nd, waves and maneuvers at the departure and at the arrival point
into account, a margin of 30%is added, which gives a nom nal energy to be
stored in the capacitors of 240 kW,; -tthe voltage of the electric notor(s)
4 is from500 to 1,000 V, typically 5 690 V; - 2,650 capacitor nodul es are
used to make up the set 10, each nodul e having a capacitance of 63 F, the

nodul es havi ng an equi val ent el ectrical capacitance of 2 520 F; each
Todul & has & nomi nald 96 PEgeVEYES fakmeacuyes Sothe dpaEiedd phiigegiel pRivle a

wei ght of 15040 BScofM a ﬁfaréi'rb@f Ro3RAddNwheh gfv@@a ﬁ&ﬁiﬁﬂ-en&gy 1o Jd8ored in
super capaci tor nodul es are for instance nodules with the catal og nunber

BMOD0063- 125V theragpacithes df 2A0kWXWELL TECHNOLOG ES, each havi ng a nomi nal

capaci tance of 63 F,and.a nopina erati val f ;s +Rased on
BOOSTCAP BCAP3000 iMSer d ea8ﬂh§ré§ecﬁ‘gcvP“ﬁtéor@gé‘alﬁa%‘%?gsr(?@em 01%&{9, oBPEASS g an
operating ol ta@g®;of 2.7 V. 15 - This type of capacitor can be charged to
its nom nal charge voltage in abput- 5 mputes, This stop perjod t he
departure point andzééé?%@mgFﬂp CS 7EF AEC i ngke ugs 8’$5EQI%ﬁhﬂﬂﬁﬁkhd

unl oadi ng of RASFENEHaSit-ARTAMBN, MleGTodutes AN ife A ZufdichAdSSridaNiPadaEQUNt
about 12 minutes' travel between the departure point and the arrival
. point, and of 0821530 &} eash module s mmieal voltagesefeldv of; theo capasiorf mpdwescki ng at
. the departure, point .and.at.the arriyv int...t. dhis exanplary set of
capacitors 10hgﬁao%@§ Oégg foe " cogélfe?’% q%s CFrfiﬂr_lleu “€S to be conpl et ed,
al | ow ng trcavel oveThd kepeprapsitor hedulds staficeindthng noddesTiwlithsthandtalog

Shi p can be. obHBPer AXNGAZ Yemhrin e MowELh BEEHROID G eithed
e, s, SAE R ookl MR ST PR AL Ry o
one or nore Dbassdlon 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



engi nes provided on the ship. A systemcan be provided on the ship for
switching between supply by the set of capacitors 10 and supply by D esel
engi ne(s). One 30 possibility in particular is to travel a port entrance

di stance and/or departure distance fromport, that is in the zone near the
port, by being supplied uniquely fromthe set 14 of capacitors 10, to
avoid pollution due to Diesel engines. This zone extends for exanple |ess
than a nautical mle fromthe port, for exanple about 0.3 nautical niles.
The set of capacitors 10 can for exanple be used for supply at low
transl ation speeds, for. exanple ] ess than g prescribed speed, being

possi bl'y of t % CBRagHers s & 3933%@9@@ uerroéblﬁﬁeg%?f‘as FERGFYIGRdS JOt he
speed limt i RxRAPIE Foss ﬁ@ﬁ&nﬁﬁfé@ﬁﬁilecﬁ'@rﬁ'ﬁfé!p%rt, ﬁ)?@xatnﬂﬁe hidut @5 @hutRbiithiks, | N the
enbodi ment of Figure 1, the set of capacitors 10 is directly connected to
a direct - curr die sstiof tapacitirs dét capulor enamplede bed forcwpplecat ddwt toanslaiorf i r st DC
side 12 of achilidtePeAeORY YA otk HSps S BOfE KGRI e dib Qlaciif Ch 118
connected to FRET05 pboard” el'ec PIECTReY BFd BEInpPPRTRY Of Meidnds 11 is
connected t® tdaofs| which B&erespaids gdrerattly ta1ths 8 perd dinlDGnAYOrts, okt @tdesy chhfineld he
second AC side 17 Cff which is connected to electric notor 4 to supply it
with alternatiaﬁéﬂ’él’é@{aﬂﬁt@& current to set in rotation a first propul sive
screw 3. "I n the eveiiheh@bdiRRal dTighé PP %t%@cﬁﬁ&ﬂs?@!ﬁiﬁEW&dﬁﬁ@oteé he
direct-current bus 11 is connected to the first DC side 18 of a third DC AC
15 converter 19a dithg-cyaensrs AC RiragecgEndbusni ig horinscted tntbe fiest DICosidenlt her

el ectric notor t Ly I Lth alter i.n lectrical current, in order
to set in rotal ?ﬁﬁStg%l‘%%&h%g?%V%r65%1 Qlle \?%cog% r&g\flgglﬁﬂgwglldrl ésc':top%%:rterdgtﬂ&hebus 11
i's al so connechpboand eledific abtwprkls.yireet-eatent bal 11 i€ ondigeedtosthe first D dide f i r st
DC side 22 of a fourth DC-AC. converter t he se,congoggfgicAC side 24 of

which is conndet®¥d LePddiort eMmuertsi léth%g,S‘fP&cht(bF@ei B ihePraested nat i ng

current. Thesg, cRAGH IS4 %%u?ﬁl? iff Wfth QRRRRE eRBrkA ArreRUS §& iR fotatitntar Nati ng
current when the shlg is at the departure point and/or arrival point. To

this effect, tis powpkiveseewpolmthe grait that anottiey piopplsive screwiicprovidapitieses f or
instance a docic.conpr 5RS| A SNGLEEhGEL GChIOLK. F5oaPakl s Y ROV di ng
25 alternating el'ectrical” current over ext efhal’ ol pufg con uc(% ors 100 not
i ncor por atesl icohvarteh®9, st econdival sidé1 20 shivbich & @hagpddo atothdieledefeandtorr € poi nt
and/or at the 4atrorsiu\lg€1|y it with alternating electrical current in order to set in rotation another
propulsive screw 3. | _
The direct-current bus 11 is also connected on the ship 1 by electrical
conductors 21 to the first DC side 22 of a fourth DC-AC converter 23, the second
20 AC side 24 of which is connected to second electrical conductors 25 carrying
alternating current. Theée conductors 25 are for connection to a source of
alternating current when the ship is at the departure point and/or arrival point.
To this effect, the departure point and/or arrival point, which comprises for
instance a dock, comprises a shbre electric. network S capable of providing
25 alternating electrical current over external output conductors 100 not incorporated
into the ship. When the ship is stopped at thé 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



poi nt equi pped 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 point and/or at that arrival point.
Figure 1 shows the ship in that 30 situation. The current provided by the
out put conductors 100 then recharges the set of capacitors 10 to its

nom nal charge and supplies the first shigpboard electric 15 network 5 and
the drive notors 4. Conductors 25 are then di sconnected from out put
conductors 100 and the ship then | eaves the departure point and/or the

arrival point. In e odi ment of Figure 2, the set of c citors 10 is
connected to ﬂ%@%f@?@ggt TYF gotory - (gqn HCtPﬁsiétaIng?%%S%H%%toé?m PBBUL ¢ e

second AC si deold@Rtdf 100 tnAlhe ship BerC RIS HeQlpdrRirdfoifd AnffoPBleiaRfalpoinent bus
104. Alternating-current bus 104 is directly connected to shipboard

el ectric network 5In fctearbadiniengoickigvredt theust alderpagitors bhineonesgtaddotthe fir st
AC side 105 of can - verter 106,.,t he sec . i 1Q7 -of
which is conneﬁé%qe’)? Flge g?@(%iar |1r(§&8n§f"g¢ cﬂm@eoersluor%p ﬁsle(fon\g/fvi%%slaﬁ@rona‘w(%}g
current i n ®rdercoiueckat tol i hbérAitingrrudeftl bt 14, Opldradting-caae@Wd. 104 i he case
where 10 anot her i)r opul si.ve screw 3 is provided, alternating-current bus

104 i s connectdgctiyoconpegted for hpbeprgdeeloghs ptwarke hiAlgprogtingeuesi\hus 184 15109, t he

second AC si deldRafto Wl i AUSsidOTI3EF £EcEM RABAORbNRIERE 164, thd LB 4 tO -
supply it with alternating current, in order to set in rotation this other

propul si ve scrivside 1qhef which ¢f canagrseasi to@lestricompter 4lte suppdoit vadtadidrmpigng he
first DC side 1.0 second. DC-AC co rter,122, the - on 5 .AC si de
155 6t o (BN B8 X8 i feudlfoncd RS phndhleerd ] 3. TEHRDGhst Rufde

conduct or s1. (1 hnather propileve e 6tie probided Uil prabtinposuieat Bussl 0409 chmeatee at t he
departure point and/or_at the arrjval point during the ship's staop . at that
departure poitht g’ﬁhﬂ 08t atth‘é‘?Agr‘?‘é\Fam’eHS‘i HY; thPiSS‘i?PéAéjs pde HO0ofeh of

Figure 1, whergecdh&td thahoald MYufUhbsid 1 SbAY ﬁt%)ritlﬂalt%hﬁtingguﬁe%ﬁ ipgRd: by one
or nore direct-current notors 1004 and where the converter(s) 16, 20 are

repl.aced by one selr inmtasion Hlwip péhrer tpyqpalsDE- OCW dnVhe s&raf cp@dtors1 D8 algset ween
G et ourtent s,y 3058 EhactA 3 BIPBEA Mo PRSI ™S ,
operating 13 rAaCtsidzunp®ndf whichr isS¢onhCfdel t@ Seldciripal @odductora 1N &r iBietricalf Fi gur e
2, where al tercggl uicPogs_ Cl'ﬂ ra?e? tto et 8(511&122%51 t(?' ro%tput 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



repl aced by one or nore direct-current notors 1004 and where converter(s)
106, -109 are replaced by one or nore AC-DC, converters 1007, 1012, for
exanple one or nore rectifiers, between the alternating-current bus 104
and direct-current notor(s) 4 to supply a variable direct voltage to
notor(s) 4. AC side 1008 of AC-DC 30 converter 1007 is connected to
alternating-current bus 104. DC side 100050f AC-DC converter 1007 is
connected to a first direct-current notor 1004 setting in rotation 16

first propul sive screw 3. AC side 1010 of AC-DC converter 1012 is connected
to alternating-

connected to Séﬁ%ﬁﬁggﬁggéﬁﬁ?éﬁ%%é%?6ﬁﬁ?%$&%aggm§§ig$H§3ﬁ%%ﬁ%géF%g%25Liond

propul si ve scrgimiting-BurfRObIREIN4 EDO Qe TONTt of KOMEEI It 002 isleddndciedli®cat ed
not on the ship, but 5 upstream of output conductors 100. In this

enbodi nent ,- cohepgerdotisectigurest pptoy 100 desering it wiatiop seconhpropulsive scref Bect | vy .

Figure 5 represent f . .HEQ i 111 and
100. Connection coﬁgégﬁgggmgggm%%gqﬁgca %g3§£1?%§q§ﬁ#%9§¥gﬁﬁggse éﬁ%le
provi ded 16 oupsaeasi rofitoutput sd@inctorsotN01460 thie catbedinant, tdoedict@nlahdipply t he bow

of ship 1, on the port and/o tarboard side, for exanple port and
st arboard si deBn “?ﬁ@”@?gP%{biﬁﬁﬂﬂ at the bow 2b in Figure 5, stanchion

140 being turned tquafés dpeosaiiPare 3R RJAmIRR ofBfMeBtiod MGandP5 | M3lan®oi Nt PA
upon docki ng (di stances between points PA and PD not being shown to scale

in Figure 5). W% put conductors 100 connected to electricity 15 source S

are for exanple of Jﬂﬁeo?i%ﬂ%ﬁ%fu@t%ﬁiﬁyf??l 1%?%%8@%%59&&% -1é9@g§1@&1. at the

departure point and/or at t arrival p rrses a means in the
form of a posto20@rdtor stenchivpl 140 ladaiedhat thepeon s18l/orahe beast shimé, quath¢ pgt aph

203. For exanpl i n_Fi gur , two posts 202 are .provided, ,each supporting
a pant ogr aph 25@?”é@ﬂPﬂgﬁ“gagﬁFﬁﬁ@ﬂgBﬂégmﬁ%lﬁgﬁiﬁﬁﬁk?ﬂg?Fﬁmé@aﬂgﬁﬁﬁgtor; 25
or 111 of an aswPQbah qdgurd &nahicaidn 1A0. bdlg BRI Bwar heNdtpRRire Goint SEHRNChI on

140 - pantograph 203 pairs can be provided, the nunber being at |east

equal to one. Frdguithe Brival paint BAlupey deckingcisistnces btveasa wobts BAond BRawéd on
the ship and eir%rshggﬂitﬁgéa@eonl Fiffite S it Qabdicts A8 comferedlth 2bfflicf © the

departure poin
: 15 source S are for example of the pantograph type.

The connection means located at the departure point and/or at the arrival
point comprises a means 202, in the form of a post 202 for example, which supports
at least one pantograph 203. For example, in Figure 5, two posts 202 are provided,
each supporting a pantograph 203, so that each one comes into contact with

20 conductors 25 or 111 of an associated stanchion 140. Of course, any number of -
stanchion 140 — pantograph 203 pairs can be provided, the number being at least
equal to one. , ’

Figure 6 is an eniarged view of a stanchion 140 located on the ship and of a
pantograph 203 carr_ied on its pdst 202 attached to the departure point or to the

25 arrival point. Pantograph 203" comprises conductors 204 turned outward with
respect to the shore; these conductors 204 being connected to output conductors
100, themselves connected to shore-based alteméting 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 cohductors 25,111 to
pantograph 204 upon docking.



25 arrival point. Pantograph 203" conprises conductors 204 turned outward
Wi th respect to the shore; these conductors 204 being connected to output
conductors 100, thensel ves connected to shore-based alternating current
source S. Pantograph 203 is for exanple provided on the dock or on .
boar di ng and debar ki ng gangway 207 where the ship will dock, as shown in
Figure 5. 30 The ship's strut 140 supports a neans for connecting
conductors 25, 111 to pantograph 204 upon docking. 17 These connection
means are constituted, for exanple, of two bare and separate conductors

(catenaries) 130, 1 tightened in front of strut 140 |ocated at the front
Snd rear of t e shitBescarBRHIG BEMAUEE GRS obt sSEGN Apivedt 81 de on
conductors 13%]?]&&& conthctods fe@ﬂm&fa:s)am, t| BE tipMEdcANn HonSHf Prul 140 & chied lat S

| oading and 5 the notions of the water's surface. Bare conductors 130 and

131 extend ovéhe Hontangecar oBthe Haip Hewagrredictrndlt Heppreraplk 303 watidgetht ogr aph
conductors 20 L 1.5 i s hei r . 1
conpliance wt h ngrés E?Oﬁalg gr?%(ﬁﬂocnosr%m e%‘%ﬁ%%ﬁ‘%&? g)rk)%% %a“ﬁ‘gg@g%g%?'%? gn%

hori zont al %i shd motemsni thefwadtdre SerfaenBare tandsctd B4 30iahd 1 3 espatitovena ragg@anchi on

202 by constraj,ping its condyctors 204 to be appljed tg conductor 30 10
and 131, CORBIbRERE & BHEIbe e b Te! HBISEGRE CORE BN GBRaE T8 i ves
its conduct orgitidDthihBe re8e 952 o @agMIhdeNyilLihe RbipWintofioh€ TRE phnth a§5 anchi on
202, in conpliance with the ship's notions. Once the boat has docked, the

conduct or s 130nakeH passibleop hewzaptal displacenzchof et gondpeters A4 cvithwespect éhduct or s
204 of ‘pantogry ?t;i&%oi By gé&@gﬂqn%'el %o%ﬁ@ct@r?&% %éb@fa}é]ﬂ%ﬂ%'ch &u%g}%lid” a

prescribed tinme om sou ternating current supplie y source S
to conductb® s ad8,1311in icempliapbe watht thg eshiplst motiatsi e pantogmaph wisb hgivdsoits exanpl e

~an RMB vol tage on the der of 0Q0 V. The paptogra | | ows dj. ust nment
o The Tor 6 SicaRlutors a8 Gelesle cediman kit BABLEME! T fenRifh 2 Bo |
nmotion. Posts 2Rdlidice withkhehPp¥RRioRs.Ovi ded on a | ateral extension 205 of
dock 207. 20 For exanple, two |ateral extensions 205 and 206 are provided,

bet ween which is t Kce thdpaghagndpcked, otheli aegductme 130 7andnlilnef gbipk! fasy
pesecnger sndhpauisfchi i lahE76F AR 2RI EPIRTRE 200
its bow for5dadkdapgritoys 10 eoshemesoribdly timeefrovsouedtckhe alternating current
ﬂ supplied by source S to conductors 25, 111 is high voltage alternating current with
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.



207. 25 Figures 7 and 8 show a variant of Figures 6 and 7, where stanchion
202 is - novable 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. CGuide 201 holds the post in a positionin
hori zontal coordinates, with a degree of freedomin height in conpliance
with the notions of the water surface Wpgn which 30 the float 200 is

| ocated. 18 | n another enbodi ment, the pantograph described above coul d be
provi ded on the ship, conductors 25 or 111 being connected on the ship to

conductors 204 of pantograph 203, and conductors 130, 131 being connected
to current source Snapethemmbodimandtheipentegraphndeseréisd raboiveecquld bt Peonidedr at

the arrival poifh. ofip! BeBRRLDSS TRPOLIPAImCARNALHE LAR (IEAACER 203 bE and

100 could also be in ormo a nec armon the
shi p and/ or onpanterapbci03, aidecosdyptars APBdid1 demg connegtetl ta capant istwes S @and nodul es

used have an al . owabl. nunber of cycl e reater. than or equal to 100, 000,
even 500, 000 of™E 0Bt Merfraertity U Aol bt B ETEIR MY set 10 have ¢ he
advantage of a | ar gg ahdtifr@mbRlinkRas Sbite6tickOm¥k K5 ND 1C4Aar10e camnd atb wehar ge
cycles, which is one mllion in the sizing exanple given above. This

inproves the |the rgfofipebo by ¢f asmegharieal pgapn yppipyndpherstheidack.ne case of a
ferry which has to ﬁ%rshéer%{b%ci?o%, ro?‘b@ijac%ﬁdgg&s RE rm&ﬁ}lég u%{]d Pl Ghosighags. the
paci ttors I's abou years. e

life of the set of ca super capacl tors,
or ul tracapacitumtsr of cyvhd gheaser timadr aqul ts EiD,000f Evearp00000 boa0a0,e00edtbe i cal

circuit sized for the. shi al | ow a nom hal, ch in ati | e t han
or equal to 10§uﬁ?rﬁ?ﬂa@§°,rs = sgggagﬁ}%t _radéfﬁtﬁ%ﬁe %J(’)ggar%ﬁ ﬂ‘HPl%eéjr{)grpO%&lﬁrf nutes,
so that char gv6@tingadhaRe ardidcRagd iclddUivhied if ofid Afllioh if MR seiRgckathile poi nt
and/or at the arrival point. The electrical circuit at the departure point
and/ or the arr§Veabp¥int is 20 also sized to allowthis charging tine, with

e S LI I T T L,
vol t age of f orfeexaviydheha860 chMribQuti 23 roimel mipspen doyl oeX@orpbsinggj the hifeadihie,
‘ set of capacitors is about 30 years. '

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 méans described with reference to the figures ensures rapid

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



where 8 nodul es are arranged in series, each contributing 120 to 125 V. For
25 exanple, at least two or three nodules are in series. Several branches,
with at least two or three nodules in series in each branch, are for
exanpl e arranged in parallel in set 10, for exanple 320 branches of 8
modul es each in series in the nunerical exanple above. The connection
nmeans described with reference to the fijgures 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 conveyi and for _.dealing with zards at

S en Under mordmpries At it ook lssIcErE e goRi 4, B SR BEE T ne ehet aeen

a departure Ftedeme s@ftiicANfoREdnv¥ahg B B dealillewRiehazalds GL4REr Capaci tors 10 can

be sized to 5 provide the total energ% source needed for the crossing. The
ndyf

di esel engine can BEadersempbpavigatipioconditiont grver aareperikeyl eospigybetwseenthe set
(10), the powe ePIPrHﬁe iﬁ%m?ﬁndlgn amvﬁfpo‘{ﬁ' he %gt &%Zlgér%ﬁcf?or?%'%%? 8L (r%%?fé’ 3¢ em 5,

but it is not e sofe main
the ship iss allﬁmeaqﬂieapmiemgyhsomcelr&a&dd thﬂenegcemrngt Ohe dsed ewgihe bancbm suppl y

power bus 11 and, shi pboard _electric netwo npared. Wi th hi p

propel | ed by d%s%%gﬂr \E,)Hi)@ftﬁ’é@rt?&%eé%fn@hsuﬁ’B]é’sé’?thFlﬁ%tl(go theePower by ]tcla‘l‘faWZve as a

- main energy soawm BVBE s@%@gﬁ}sﬁolaﬁﬁsygt@ﬁswﬂgﬁ i€h&ChE kOl i ERYdIRRrcebY the
dock. This will consider reduce the CO2 footprint of the Ship and wll

consi der abl y - riéaperding erethe gatbodiosnts theghiptih alsOr@upsied avid aﬁéeasm@@cge@ﬁrﬁgr to the
i nvention, the syppl Xan@ﬁ@ﬁfg%@%‘%éé ;gdn%ts%ﬁ%oe{r&%?gc% ?ﬂxﬁﬁﬁeg' cal

- capacitors havt ng a capa nom naI char ge,
at least 26% of tl%n@ﬂledg@ithnaeélﬂppﬁfpellédeb}sdhbsel enpgiries thhsed pimefsili fods) the st ance.
Upon docking a the ort, the ship connects it_Sdl[f to anot her el eﬁ({
network | ocatSBl CaR DEVEES 3TRFIY SRCTELTONTCE AN el RipscHbeck rassmgh SiREIFY YA f or t he

purpose of raegha gbéd Tmewma&%u&@m r&&c&%copmt o@hﬁergepaﬁuﬂwnp suppl y
power bus 11 of 104 20 and shipboard el ectric network 5. In the foregoing,

the set of capagdidesrbly rducsdie fyel aostn i dhecldicsad engiee. r est of the electrical
circuit by at leas EA,:_:Q&‘&m ﬁ%ﬂtl’o%h{hgrs%pr{;e}hﬁle&@m?%b%'ﬁtseP{lOfb@e‘l'éc%c%l I's

simlar to that of Frguré 1, wt
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



constitutive conponents, with in addition a DC DC converter 41 between the
'set of 25 capacitors 10 and direct-current bus It. The DC DC converter 41
conprises 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 interface between the capacitors of the set 10, the

vol tage of which varies with their charge |l evel, and the nmain
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 in direct-current djstribution bus 11, t c erters
Connect vd to THY BHHHe RIS s Bl stpunh e SRt paitiaghiout ERVERE ke | nt o
account the V%&I@Q@nd/eﬁédhaﬁgle9ﬁ'as@§ofﬁh'§ca%&ci@¥brih@ﬁ fohe charge and discharge
phases of the capacitors in set 10. The .enbodi nent of Flgure 10 is simlar

to that of Figure Fhe gmbpdimeet efdfigure & s similen fovibatcoffiewent with\the pama
addition a DC er. ] : 1 ' d the
direct-curr entc%ﬁgtﬂ%}fsgﬁlﬁén%éﬁ @\é}gﬁd\%}ﬁ grﬁg?(ggor%’%tés}gga%we%z}%el%ﬁggi de 42
connected t® tchpacitets 16fandahpadirdcot@rchd bantll.aThsdaoMd” EXavsitdet 4dmpeieesnect ed t o
the direct-curye bu 1. In Fjgures 2 and 4, the set of ¢ cifors 10 can
al so be conneé%%g5@é“%CéN@mn86ﬁ£g¥g@ﬁﬁt?g?“%ﬂﬁnﬂigaﬂgaﬁﬁyn@ﬁgéﬁuke t one
DC- DC convert bnnedfed tCHRldYS tleurréntdRt it propel 1 ed ship, the ship conprising
at least a first shipboard electric netmprkﬁéS), at | east one main

el ectrical supply BuEigpeg?2 and4,)the petop admsiciders he aasalgahe congeciad tod¥sthCone
drive nmotor ( ) I\ I r Sp (3), and supply
nmeans for sup:)}:f)?/‘l;egtgév&ﬂ%aﬁ% ezlctiyr‘{a%i cﬁ%'t %ﬁfg Ogigiristtsbgﬁf)ﬁ;}%gtglﬁd el ectric network
(5) and said at |least one drive notor (4, 1004) through said main

el ectrical supply bus (11, 104), wherein the supply nmeans conprise at

| east 10 one set (10) of electric capacitors having a capacitance sized so
as to 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 notor (4, 1004) through said main




el ectrical supply bus (11, 104), and 15 electrical connection neans (25,

- 111) 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
capacitors to their nom nal charge and to supply the first shipboard
electric network (5) during a stop at tphe arrival point and/or at the
departure point. 20 2. The ship according to claim1l, wherein the ship is
assigned to navigation over a prescribed distance situated between a
departure point and an arrival point, Zj¥g%§% | east one set (10) of

el ectric capacitors having a capacitanc to provide, at their

nom nal electrical charge, a ratio (R) equal to at |east 25% of both of the

nom nal supply of said at |east one first shipboard electric network (5)
over the 25 prescr i-brecliipopelisd shiprbe siip compripng adtasted Gt shirheprdlgspioy of

sai d at | east yORAEl okl ofhle BOHO sty JROH, 108] LAAB el over the

prescribed distance
el ectrical &oankastloomdnmmeto( 25 ,1004) Ifpr dvéxiimgysadd prapgsicn atoasr(d), tahxéswblyp for

connecting the set of electric c citors to the othe tric

net wor k | ocat 8% fo g%‘ﬁ){ }Hﬁ c“?fc}ﬁ‘g s, SapRoprdeglecfianeiy %r(g)u B nt of
the ship, for af B&tBs BR%E&r 221ooaseﬁmfgglsﬂglﬁabﬁel&@mpgubﬂwu& 1t hefyr nomi nal
charge and to supplﬁ the first shipboard electric netwdik (5) during a

stop at the arrivaWhgeilnt and/ or at the departure point. 3. The ship

according to clai , s assigned to navigation over a
prescri bed d|stangtégwﬁgf%g%gﬁ&gaggﬁlga eparture poi nt - and an arri val

point, 519aid at bmasdt @ﬁbcﬁeﬂaﬁﬂﬂquhkmdémﬁngcxcﬂpdeM&msﬂmhavhmgma
capaci tance si zed, s

T th | . h
ratio (R equliod & (fehaph ol Hords!'S! gl SR, ot 6 ppsia 4 n

| east one fi r sippihbPhRRaCIcR) @GE itk sRIgbyRI Eleétﬁb neMRITk gﬁeandﬂffetﬁ&ﬁérﬁﬁﬁl
di stance and of the nom nal electrical supply of said at |east one

electrical delegieicahsipnly piasaidiaydepyt <a1|e|ek¢mrﬁg1nw BetIr (D8P4 thuph st mpBed
di st ance throgggn' ﬂ%ﬁiﬁﬂél%38$}§ﬁ frical supply bus (11), and, the
an 1

el ectrical connec ) being arranged on board t he ship to
connect the set ( 1él¢ctmfal edoandction mapac(iZS ol B1)t mztnlged amhboaré| the tshipc foret wor k

|ocated al the arel val B0 Blo R coiSPRL ST 8oRE! BlorlOhe B BULEPSE O
an arrival point and/or at a departure point of the ship, for the purpose of recharging
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 (11),

electrical connection means (25, 111) bemg arranged aboard the ship for-
- connectmg 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



their nom nal charge and for supplying the first shipboard electric network
(5) during 15 a stop at the arrival point and/or the departure point. 4.
The ship according to claiml1l, wherein said at | east one set (10) of
electric capacitors has a capacitance sized to provide, at their electric
nom nal charge, both the nom nal supply of said at |east one first

shi pboard electric network (5) over a ppescribed distance and the nom nal
el ectrical supply of said at |east one electric 20 drive notor (4, 1004)
allow ng travel over the prescribed distance, through said main electrical

supply bus (11, 10 5. The ship accordi to c]laim ei.n said at

| east one set I?C’fef)glf%fthw@efqur%m el Zoming) Shgreand @ Béh%ﬁnﬁfé t highoard o
provide, at tRRk#icheiRoNals %%hﬁlygdgtgﬁat tﬁmhgﬁ,pok}@aﬁu/oﬁdmer&ﬁarﬂﬁé sgpply of
said at |east one first shipboard electric network (5) and the 25 nom nal
el ectrical supply &fTheathip aacordéuste ciia lewereini the ghip veassignes to(nayigaGoy)

LU0 o LT ELGALY bEBheoURRloY BTl Enepd phE ot SRl 20 o

speed | ess than or a speci fred spee |p accordi ng
to cl ai m5,5 whdd et feastaind ssPEO) bf eldctﬁpeqﬂcitOrsrhhvmgaEapakmbs siz80s’as bhe shi p

according to an f. the foregoing clains, ere ecti on nmeans
on board the 2HTY bdo Ce s ST IgR IR Blrfglaf(giwaﬂa %zmt ag Toal Dol g put

into contact, guPmifRGHIgAIof B SNERt Ble ﬁ@ﬁshg%%té}ecewmrkqs'ﬂm; it the
arrival point, with external conductors carried by nmechani cal neans

| ocated at t maescidpdndtst@nee adi qfttheamnml ebt:mt:aieumly pisaid gdéast oneglectrical

conpensating differ gnsatin f.0 an betmeen
t he ship and g}%eomﬁ%?g ’t Hb% ep ar l}fraeelé)r‘{ p]ifsarbrgcll\(}g{ancf)e&ﬁrrﬁléﬂal ﬁ"?

establish eetebmcalsumnlbtac(ll)bﬁtdy\een t he Shl p and the dock. 8. The ship
according to any one of e foregoi ng clai wherein th ctors (130,
131) of the ship' SH‘EGE’H QCBW%%%&’P@ nﬁrbte’é‘ﬁ@ér nged op OB@t&J#ﬂp fnt o

contact, upon gaeki Bdsd O)l%%l@ctﬁé ch @1t&§9ﬁ4h§6fh%rﬂ@dtﬂéné%ﬂgfk%)ca@édattlﬂf‘e arrival
point, wth external conductors carried b¥ | east one pant ograph

(203) located ae:tvalmnnwd@eﬁmmeepm t therpaynese af rachargiag tho/eApagiinto, t he

pant ogr aph be |
Compensating {5 FRERELBrdsnd THIRARGRL e RhigBO B el b BOR S uring. o e
and/ or ar risval sppiantheandivabpdiatdndodhiheglepdreed poistal cont act

4. The ship according to claim 1, wherein said at least one set (10) of electric
capacitors has a capacitance sized to provide, at their electric nominal charge, both
the nominal supply of said at least one first shipboard electric network (5) over a
prescribed distance and the nominal electrical supply of said at least one electric
20  drive motor (4, 1004) allowing travel over the prescribed distance, through said main
electrical supply bus (11, 104).
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 aceording 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



bet ween the ship and the dock. 9. The ship according to any one of clains 1
t hrough 6, wherein the 15 connection neans on board the ship conprise
conductors carried by mechanical neans arranged so as to conpensate the

di fferences in height between the ship and a .dock at the departure and/ or
arrival point and to conpensate the distance between the ship and the
dock, and arranged so as to be put intogl ectrical 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,c|ains, wherein the electrical connection neans (25, 111)

| |
are arranged 5ﬁ“¥d%¥ﬂﬂ?ﬁ@“?ﬁiﬁ“ﬁd#mkﬁ%ﬁ@%ﬁmhﬁjﬁ?ﬁ@P§B¥ePﬂ@Sa orgatdha ri ¢

capaci tors to anef B&iﬁt, GitR Chielnal QRHYRSK (i(ﬂ? 8dBch B mbhafichll Méns 1RQAkt and/ or
at a departure point of the ship, for the purpose of recharging the 25

capaci tors t o thddparture pombindédrat the aamctl paintsfapesinypensasing liffstenedsiipbhaghtd
el ectric network 5) during,a st at the,arri.va oint and/or at, the
departure poiﬁ??mT%aL$Hyrgﬁgﬁsg%%%%@?ﬁbthhgﬁVdgﬁgwgﬁkﬂﬁé%P%PgBSP%SrcIains,
wher ei n t hes sefrival déint, &fd t6 agpaklish elestric cohtadtbetwsuipte chipaad therdotiype. 12. The
ship according to ani one of the foregoing c¢clains, wherein the 30 supply
means conprise at Pedl¢ sBiReacseidBigatoorysere Pbihes fpspenme slatnss gyhegsieilfency use

24 driven by ngey i , i i i.ed an
on-board fuel Cafrldedgg)?s\slgég’lgj.w %gfﬁ#p&%g@%#ﬁg&@g@ﬁg aglﬁg@gfa%?%iejé ?gir egoi ng’

cl ai ns, wher eiimo chgagetpon(dothingthe shipet theclepapacpdinrandionst the emjyalgidirince
sized so as tqQ.provide, a hej on.n electrical ¢ch both a ratio
o aith SlrpenBhustort o BHiREry el 556 PhaGrati P e

(R) equal eas sup S St one
shi pboar d Bl eahe depanaienpsilt 4rklforoatethe tahevapheiae rthd gantadrapiabeigg amshbef of he
nom nal electrical supply of said at |east one electric drive notor (4,

1004), al | owi F§PEIsaiRgl fobhight dierosieess eqmpsaenting Srahe distanqs Rstgsn b Bitvai n
el ectrical supphy RS o aa%g%ep%rgm I&tﬁofa{}wal AoaP M eaamfahiﬂg>aélse9f§r%_a10£on&kﬁ' ms 1.

to 12, wherein the set ( 10 el ectric capacitors capaci tance
si zed so as t depveewitdshipand thealoek.nomi nal el ectrical charge, both a ratio

(R greater then ot okt St o) HUSoR ko oBbi Pl it o2,
of 15 connection means on board the ship comprise conductors 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



the nom nal electrical supply of said at |east one electric drive notor (4,
1004) allow ng travel over the prescribed distance, through said nmain

el ectrical supply bus 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 nomnal electrical charge, both a ratio (R
greater than or equal to 130% of the nopiynal supply of said at |east one
first shipboard electric network (5) over the prescribed distance and of 20
the nom nal electric supply of the at |east one electric drive notor (4,

1004), allowi.,nhg trave] over .the pre cribed dista t hr ou ) min
el ectrical su ? @h?:e@ﬁfTe"ﬁ@naTﬁ@ﬁ¥ﬁFﬁ*?§@8ﬁﬂmﬂﬁg fepny Ay o gﬁ@”@ﬂgélains 1
to 12, mherelﬁmagg set (10) of electric capacitors has a capacitance sized

to prOV|de at their nominal electrical 2 5 charge, both a ratio (R
greater than or eqlialTheshperoerding tthany:ong ﬂ%ﬂhe§wpgﬂl% olpimsawdicrgin theselt one

First shi pboat iy GlrBRLE SaBEhURR { BloaBYSL W06 BTESELIRRE & ALARGSa8Nd Of

the nom nal e tric sup one ele Ive no
1004), al |;owekgritdlatigsie, dodra fatie () eqar 1olw¢i:ad|59%arf¢1& ndnhﬁao wagplsel sdldmal n

el ectrical sup bus 30 .17. The ccordin 0 any of the
foregoi ng cl a?m@gﬁm@rﬁ@é’ﬁow@e@e’e nefpgy ( 53 Vglr@etmsenlaﬂggﬁ cgread R ey

capaci tance Shéﬁﬂlaﬁaec%aml nyQ)\f'sQQat Esstbﬂ@elécu@@mlﬁ%otaﬁm SHRG Ll Grig charge
stored energy wth a val ue geeat er than or equal fol | 6w ng vaI ue

Em,,: Em = L{r2elByerXNmpic M@sme,cthmglbsamn@a@mml SOpIOJDBuﬁam $+0. 3696Cwp
.Jp-V2.D 5 wth L T4, %&%ﬁll Ian(%rélgg ﬁ)tzih OJneto?glf loto fﬁﬂﬁ{e‘ﬁi et&e{)) of n

met er s, B = Waterl i née mn erma e ers,
Ful | | oad 1dr atlkectéit cipaeit@hhgs aldapmsxzed/sotastth@rdvi@hﬁslﬁeuslmmmeles@ead i n

i spl acement  CHTes. b0 un Gt 1 B TRE ouRBl o NOa AiraompesbroredEeid oag
di spl acement gof 1edd@ns it shiPbddRi electric network (5) over the 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
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



cb = Block coefficient = DSPL / (LxBXT), C'r = Buoyancy coefficient, 15
AK, = Full load waterline area in n2, Cam = A" / (LXB), Cmn = Main section
coefficient = Transverse nmain section / (BxT); Transverse nmin section =
greatest transverse section of the ship belowthe waterline in n2 at ful

| oad, 20 D = prescribed distance in nmeters, Enmin in Joul es being defined
for each hull of the ship, and the totabsstored energy, in the case of a
mul ti hull ship, being equal to the sumof the energies defined for each
hul | . 18. The ship according to any one of the foregoing clains, wherein
the set 25 (10) .of capacitors is in the formof a pluralit f npdul es,
each nodul e cﬁlﬁ?tHFadicﬁﬁrge’sﬁEFH@{ BUEERCVith 2 \@We%rm%@ug‘dwﬁ%&l@ym modul e
forms an equi yahept . capacitance greater than 10 F. 19. The ship according
to any one of the foregoing clains, wherein the set of capacitors is in
the formof a plurality of nodul es, each nodul e containing 26

super capaci tor type conpone;é? so that each nodul e has a n07 nal charge

vol tage of atgl.east,25pY.[c2004Theushi p @eser di fg.d:B .anws@nel.of s
f oregoi ng cl ai M8} mﬁéreizjzf-ogkt of bcapaci tor s i'STi N t%ew?égﬁ§of a

plurality of nodul es, each nodul e containing 5 supercapacitor type
conponent s 5sowithat each nodul e has a noninal charge voltage of at |east

100 V. 21. The Shi@:ﬂﬁﬁgﬁﬂéﬂﬂ%ﬁﬁﬁ%@*@?ﬁﬁm %v&@?hﬁ ﬁﬂﬂﬁ 48 to 20, wherein

the supercapacitors have a n mg I"'e"nunber of ’cycl es greater than
or equal to 100, 0B&.Witerlia2 widihef thbislpp’a caderatatagndldn aryerone of the clainms 17

to 21, wherein the_s (10) of_ capacjtors conprises neans for connecting
Jo abad dgforgf

several nodul es inl§ 0 nmelertor ding to any one of the claims

Lo ol e R Pbughd el GaSeu LA ok
10 maintain when it is at its maximum displacement,
- p =mass density of the water in ton/m’,
DSPL = Full load displacement of the ship in m’,
¢, = Block coefficient = 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



branches in parallel, each branch conprising several nodul es capabl e of
being 15 connected in series. 24. The ship according to any one of the
foregoing clains, wherein the shipis provided with electrical circuit
means sized to allow a nom nal charge of the set (10) of capacitors from
zero charge within a tine less than or equal to 10 m nutes. 25. The ship
according to any one of the clains 1 toy24, wherein the set (10) 20 of
capacitors is connected to said direct current bus (11) connected to the
first DC side (12, 15, 18) of at |east one DC AC converter (13, 16, 19),
the AC side (14, 17, . 20) of which |s con ect‘ﬁﬁ Eo sai d east one
electric dri véun?maa?cﬂea}waﬁan%twgﬁﬁat atjcp o MBOIEIIH haree volifgfor k ( 5)
to supply thegeyitli#d {yernating current, the DC bus (11) bel ng al so
connected to the first DC side (22) of at | east one ot her DC- AC 25
converter (23), t he0.skheashig aﬁ@t@h&i@ 2(11243)16 of thevfieregoingsclaiomelsren thegei efput

conductors for conn on t ter al urce

alternating cﬁ?@agn 5 l%rm tlﬁg? g‘?to& Rq gfotdgll%% eazg m‘f‘%iee (%Ftﬁmg};gcordl ng
to any one 5f siigecapdcitorBypd cbﬁlp&fkntswbemaelemcht ﬂnedlﬂehas(alaamm@lfcm@aa@ltag@r sis
connected to the flrst DC side (101) of at least -a first DGAC 30
converter (102fat le3561We¥ond AC si de (103) of which is connected to said

al ternating current; bpg (p p%eor&.ggt&%y (OQIQ)Of%e eﬁﬁﬁscug%%ob%maﬂn@lm%o
connected to the first DC sid Bg | east a second DC- Al
converter (128)peraapasitersdena A@nmabdlmlz )numfoer oftviyclas reatenihae ot eq:llattw i nput
conductors (1%@ &{)r connection to an external source (100, S) of
alternating current for recharging the capacitors and supplying the

shi pboar d wvet wor k - £R)Thethp @cb@ingabiang ode!lof et cléins 101104), bbbl e sect | y-
connected to 5 5 flrst shi pboard el ectric, network (5 the alternating
current bus (i]d) E?é’?ﬁ@’fs LBHEEIBINS KT cewestingsevert mady {nﬁges 108) of at

| east one AC-AC coweme%l (306aing 10 %hy B8 BRCAASAG B120e whiBh 42 19) of
which is connected to salé) § one electric drive notor (4, 1004) to
supply it witklGl Qfe«rapa@ltomg cclupmsemta plzmhtYT hebehclps,amemdfongomcmg/ﬂmne of
the clains 1 4 e aghtors nnected to
said direct cliﬁlfapéhn lgup %[l])eag%)r?ﬁaelc (n%)rlsntl%esevfelr > caﬁabkf O?QD(?G of at

| east one 1BC- Péanecsd @rsedes. ( 1005, 1006) t he second DC out put side of which

is connected to saj | east gne DC el ectrig¢ drjve notor 4). to suppl
it /P 'l%e ship according to any one of tfle fcoregolng claims, Whel(e tge )Shlp% PPy

-provided with electrical circuit means sized to allow a nominal charge of the set (10)
of capacitors from zero charge within a time less than or equal to 10 minutes.
25. The ship according to any one of the claims 1 to 24, Wh_e_fein the set (10)
20 of capeciters is connected to said direct current bus (11) 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) to supply them with alternating current, the DC
bus (11) being also connected to the first DC side (22) of at least one other DC-AC
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 cennected 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



with direct current, the direct current bus (11) al so 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)

al so being connected to the first DC side (22) of at |east one other DC AC
converter (23), the second AC side (24)06f 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

di ' f the claij 24 he set . (1
capaci tors i s Mlhbat Bastbseerd PrAL sevaicaslii0bs erond Ay sk Breh st
DC-AC  conver tgifich(id @8dnectbd € &@GOARAIRG0SI(FE ) (3 0Dhn&iowhd 6 ckiSrmEPRRE! ed to
said alter natl{l{g) current bus (104), the set &30) of capacitors being al so

 connected to (HB, fS)raft alpmasingsurr¢nt ofoy resharging tha stapaciterscamd SUDEYAG dsnverter

(122), the Se%ﬂ}g 'grpne%vg& %ﬁg‘g al I‘naﬁﬁg Ml‘t’e%pbl!l (16@%% tcﬁ%&tﬁ)g?dng?&%df to

conductors (1 connecti on erna urc
al ternating cther fifst s]ﬁlpboalfcﬁehaﬂf@r[bgwcbrhe(S);atha(hlltbmﬁ&lgaﬂﬂT@UFbpé Yi0%) Helig

shi pboard network (5), .th ating current bus (104) being directly
connected to C?’H’SC'“F?? fhestﬁ? é ‘g’ ép%vc{ngjefﬁbi%r%e(%c)‘ Qﬁ‘?é"’ﬁl%fregrlﬂ‘gti ng
current bus (1@%2 elcdshd RENH&S l%d [R2) 8t$}ewlﬁ1b}5$§ chredt S §a1@9§1ea&0&f3) of at
| east one AC-AC’converter 1007 he second AC side (1007, 1012)

of which is celepeicdaee motos dlo%(’t)td' mb’lbwéhaladﬂ@@mglcm@mve nmot or (1004) to
supply 1t with, al €55 AL L SUERER, andne SPne TSI £SHRIM A5 010y oe

-of the claims 1 to°2 rein cap aC| ors 1s connected to
the first 10C sf cpadith?y isabniectet @asid direct [DGrrEXE buo I(Imercbﬂliecte(llti)‘.he fileDE€econd DC

side (43) of which. is. c nnect sai d di t rrent b connect ed
t:) th((a f|)r st E&EI“E%%Of(ai%aStf@e li)chPn‘lé&r‘q @Qg 8&@ Si\‘t‘?ntﬁii%‘fs/%‘i ‘&r“dﬁm 16,
5 19), the ACogieh (slbnnebitd u?Qa)ld off Ledb DE S1eE@RRARGE %to&@l(f@@}fé lspﬂ{ gast on)e

electric drive notor (4) and to said first shipboard electric ne
for supplyi ngwithekneeti qubrentathe aliraeitourrgntdus u(]elatalsomq@gdzonwteddwheeﬁmt BGs (11)

2l so bel g, connes| At ikheg i o R cahiRa G3) BF AR heRsh §ugh e DO AC

converter (23 secon I'S con o I nput
conduct or 3.5 259nriketed @ suid Cikst Ghipbaardibleetxit @eralk $)uo @epplit@t ‘(vil;ﬁ)@lterﬁétm(gf :
alternating current, for rech |(rllmhe capaci tors. ccordi ng

to any one of CHFrLhegifRet quryegt MRcheine egnesgid tp i frst DC sick (3276t
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. -



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 i nput side of at |east
one DC-DC converter (1005, 1006), 15 the second DC out put side of which is
connected to said at | east one DC electric drive notor (1004) to supply it
with direct current, the direct current 2Bus (11) also. being connected to
the first DC side (12) of at least a first DG AC converter (13), the AC
side (14) of which is connected to said first shipboard el ectric network

(5) 00y nuPPLy 11 SRS RRATR GYRED)gsLIGofl LoSL UBSERS g 10
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DC- AC conver t ef cdpadors istenieere islthAGrst DI sidé 24) ODzit M@t @rh: Dhe-Dosdeetad to
i nput conductors or._connection to.an external source of alternating
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current, the set capaci s’ 1'$ connected to the bus
25 at | easts o), De-ACside (el 7,20) (&ihich BZonideedstsgpd aideast diengledirac dove one  of
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conductors ( 13&>ema1iﬁg)cuﬁaﬁam1:: diredt-cagtmdbuP Ui 1)ialkb Gef@oakdctedvib it frempCenent ary
conductors (204) remaining at the departure point and/or at the 30 arrival

point, for r eélﬁg,(%ﬁ)ﬁﬁ af }Féstd)a]s spher 4} AC converter (23), the second AC side (24) of

which is connected to input conductors (25) for connection to an external source
10 (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),

15 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

20 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

25 atleast one DC-DC convertér (41).

32. The ship according to any one ‘of the foregoing claims, wherein said
electrical connection mcéns (25, 111) aboard the ship are located ﬁear 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

30 arrival point, for rechargmg the capa(:ltors





