SELF- PROPELLED SHI P The invention relates to a self-propelled ship.
The invention relates in particular to a self-propelled.ship assigned
to navigation over a prescribed distance situated between a departure
.point and an 5 arrival point. Such ships are for exanple narine
or river ferries. The ship is for exanple of the ferry type or any.
other ship for transporting travel ers orj cargo. - One of the
~probl ens of self-propelled ships is their CO2 footprint and the. cost
of fossil fuels. 10'In fact, ships usually operate with diesel

engi nes. Nunerous alternative sywm nes are known for
shi-ps. . Docunent: WD 2005/ 0% ship-wth
~ photovoltaic cells arranged on a sail, as well as batteries and/or .

capacrtors for storlrngmt;éjﬁo@}emgs&d@gdyprsﬁub@ﬁred by the cells. This
ship is of the recreational sail boat ;tr%: , W thout a diesel

15
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concerns a ship equipped with a main D esel engine and an.el ectrical
nmot or suppli®d aml\lahpoemtectrl city by a generator set equipped with
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~first object ofeft‘daalﬁwiventl on is .a self-propelled ship assigned to 25

navi gati on yer i“e cribed dh;tance situa Led bet ween a departure
point and a arrlva ’% ships upually Qpprale Wi AFselengiPeht | east a first

shi pboard el ectric Nﬁﬁmmnealtmteeg@tmmehamleﬂg,eéseedltnbeator%mp@l y bus,
. propul si on ‘neans, - at. | east one drive notor for drivi n%esal

propul si on means, aR@cERpIYOREHAI%GP Qﬁﬁﬁf}\’eﬁl Aoshil tv¥ithe PRRtPYqlgict ¢ell he
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t hrough said. main 30 electrical supply bus
collected by-the cells. This ship is of the recreatlonal 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-1341 694 concerns a ship equipped with a main Diesel
B _engme and an electrical motor supplied with electnmty by a generator set equipped
with another Diesel engine. ' .
20 Document EP-A-1 531 125 describes a ship provided, for its propulsioﬁ, with
an electric motor supplied with electricity by Diesel engines and by a fuel battery. -
The invention seeks to obtain a ship that dispenses with intertlal combustion
- engines, partlally or totally, for its propulsion. |
To this end, a first objéct of the invention is a self: pr0pe11ed sh1p assigned to
25, nav1gat10n over a prescribed distance situated between a departure point and an
arrival point, the ship comprlsmg at least a ﬂrst shipboard electric network at least
one main electrical supply bus, propulsion means, at least one dIIVG motor for driving
said propulsion means, and supply means- for supplymg with electricity the ﬁrst

shipboard electric network and said at least one drive motor - through said. main

30 electrical supply bus,



wherein the supply neans conprise at | east one set of electric
capacitors having a capacitance sized so as to provide, at their

nom nal electrical charge, a-ratio equal to at |east 5% of both of
the nom nal 5 supply of said at |east one first s$hipboard electric
network over the prescribed distance and of the nom nal el ectrical
supply of said at |east one electrical ive nmotor allow ng travel
over the prescribed distance through said main electrical supply bus;
and, electrical connection reans arranged on board the ship to
connect the set of 10 electric capacitors to another electric network
| ocated at the arri WA$™Boi nt and/ or departure point for the purpose
of recharging the C 3RaGpIPhSnt Cortgfed 4t 1M nal charge and for -
supplying the first shipboard electric network-during a stop at the |
arrival point and/ oeng wéoiii@lpcmq @p@cltpmhatfmg Tieepacitanes sizagrsoas sopovdeatns
a sel f-propel
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suppl yi ng wi t h miteiChlidwang Yrate@vér 1he tprésbiieladsishee 1RO Said @ianD Elscteitd
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ship compriéing at least a first shipboard electric network, at least one main electrical
supply bus, propulsion means, at least one ..drive motor f01; driving said propulsion
~ means, and SllIlJply means for supplying with eleciricity the first shipboard electric
‘network and said at Jeast one drive motor through said main electrical supply bus,
20 wherein ' '
the supply means comprise at least
one s.et.of electric capacitors having a capacitaliée 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 distace and of the nominal 'electricﬁl supialy of said at least one electrical drive
~ motor allowmg travel over the prescnbed distance through sa1d main electrical
supply bus, and,
electrical connection meéns arranged on board thé'ghip to connect the set 6f
electric capacitors to another electric network located -at the arrival po'int and/or

30 departure point for the purpose of recharging the capacitors to their ﬁon;inal charge .



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), propulsion neans (3), at |east one drive
mot of (4, 1004) for driving said propul sjon neans (3), and supply
means for supplying wwth electricity the first. shipboard electric-
network (5) and sald at | east one drive notor (4, 1004) through sai d

‘main electrical 04), wherein 10t'he. su

conpri se at Ieég‘? '#‘g g@@f‘ @foiilmbghlpéP@Gte}eP@Cﬁﬁ%P&]F éﬁ?g ! t]:“3<';\arr1""11
capaci tance si ?ggt SR/RsheldR Qﬁlgéllbdﬂ[ﬁ at their nom naI eI ectrical .
charge, both of the nonlnaf of said at . least one first

shi pboard el.ectric H&lm@lﬂm{&o 1@1’71 p toA ﬁ§¥f@weﬂqﬂéélpdih§§13h§@nlﬁﬁ@g@¥13%She _
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(4, 1004) al l'owi ng travel 15 over t prescri i stance oug
sai d mai n el%ctlpP#c aropylsioplnyeabsi €3)( atlleast Gay drigmagotor (4, 100d) dort diivdeg said

connecti on neans rra d on d th t neg

set (10) of el é)c({Pﬁl%I(?hc[g a}i%@brs&]g%)pgn&eﬁlér Els%pé)yﬂn%“ﬁléte\?%ﬁigiﬁoca{]gd
~at the arrival sphipbagatd dmi:/i@netdmka(ﬁ} aitdesajdait Mdasiodne tdhige atotqp (4,01004hiarough
purpose of recharging the capacjt 5 thei'r nom nal charge and for
suppl ying the ﬁ?ﬁgﬁlﬂ%ﬂﬁ%ﬁ?}é}lﬁ?ﬁﬁgg[lﬂlé network during 20 a stop at
the arrival point awﬁuraﬁ t he departure point. , The invention

also relates to a s fopelled ship, the ship conprising at |least a
first shipbdard ele FF‘?PEYﬁ%Gta%“r"P@PPS%atk&ft | east one main el ectrical

supply bus (11, one 30410) M%Mﬁ@'c@ﬁheﬁ&@ﬁﬁvﬁg)a’ ca?hcﬂaﬁétsglz&lnﬁb dgiye
motor (4, 1004) for driving said propulsion neans (3), a

nd
means for suppPyavidg, atjtherr nominad pleetiiqal,chargs, totly afitheomwpmipdl serpl of S@Fléh%?sﬁc
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electrical supply of sald at least one electrical drive-motor (4, 1004) allowing travel
15  over the prescribed dlstance through said main electrical supply bus (11, 104), and,
electrical connection means (25, 111) arranged on bh_ard 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 shipbhard electric network duringr
20 astop at the arrival point and/or the departure point. | ’
The invention also relates to a self-propelled s.h'ip, the ship comprising at least
a first shipboard electric network (5), at least one main electrical suphly bus (11,
‘ ‘104), propulsion means .(3), at least one drive motor (4, 1004) for driving sai(i .
propulsion means (3), and supply' means for supplyihg with electricity the first
‘ 25 shlpboard electric network (5) and said at least one drive motor (4, 1004) through '
. said main eléctrical supply bus (11, 104), -
wherem
the supply means comprlse at least
one set of electric capa(:ltors (10) having a capamtance sized s0 as to
30 ﬁrowde;at their nominal electrical charge, at least temporarily, both of the nominal

supply of said at léast_dne first shipb'oard'electric network (5) and of the nominal



t he supply nmeans.conpri-se at |east one set of electric capacitors
(10) having a capacitance sized so as to 30 provide, at their nom nal
el ectrical 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 4 electrical supply of said at |east one electric drive
~notor (4,1004) through said main electrigcal supply bus (11, 104), and
el ectrical connection nmeans (25, 111) arranged on board the ship for
connecting the set of electric capacitors (10) to another electric

netvar oo gt oL ROl 0Lt BB DSBSl

nom nal c,har_geemaﬂc;n@uﬁ,gmlgyut, M),fgnast shi.pboard electric network (5) . .

during a stop at the arrjval point and/or at the departure point.

The invention al so_‘F@%ﬂ%@%cﬁms@e?mpgépéﬂD_eérf%‘ﬁ?dp,ont bRards ey ship for
conprising at Leastif thd §etbr a@m@%mm%(g fol dhothEt ke feork Fcatc@ @Bt
one main electrical Supply bus (11, 10 104), propul.sion neans (3), at
| east one dri van awivelrpoid andigauy dépsrtuagpoint eithe shiipl frrtbpprredse af reekasging

(3), and suppl . i l.ect i £ L
shi pboard el ec%/hreirr%%@to {/\Soot?k'ﬁ%iggb%iﬁl gal%m&ﬁ tﬁ%‘é‘é‘ﬁcﬁ%ﬁgp%@gﬁ eOIF’C 31,
-1004) through setivdring) duraa @stopiat tik agivplgiont budgor (2l the dé@dipre palimér ei n
"15t he supply neans conprise at |.east _ope set . (10) of electri
capaci tors having a eg%ée ﬁ?naaﬁ%erelgf%ié’di Sggtpéoémﬁleg s%’lpb@ig#ég coé’[‘prisﬂéflﬁleas
nom nal el ectr adait shipbodge clebreit hewlorit (8, AQcsnale BalpRleytriodl sppld bas (11,

| east one firs hi pboard el ectric petwork (5) and of e. nqm.nal .
el ectrical lsoupg?@’ B%PE o mEny Els et ARk oof Seive imotgr @y ilei?SrFB‘i g‘?‘“’ﬂgﬂffald
1004) . t hrough paipdisioRineatt €D} bhd ShppBURRAng B Suppling R&h 1@4iricitp thed first
transl ati on speed of the ship | ess than or equal to a specified
speed, which fHpbased sleftricegehwerkdSandgidsat legsfpne drive mofr &bt 400 qhrough

connection meaggd fmdinelebditdl sipl PRI, oyboard t he ship to connect the
set (10) of electric capacitors to another electric network located

at an arrival poi n_théPﬁW_or a departure point:-of the ship for the
purpose of 1r5€Charg't’ﬂQsﬁpBS’meanscomprise 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 shipbdard 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 knofs, and, | 5 | -
. electrical connection means (25, 111) arranged on boérc_l the ship to cbnneét
. the set .(‘10) of electric capacitors to another electric network located at an arrival -
point and/or a departufe point of the ship for the purpose of recharging the - -
' 25 capacitors to their nominal charge and for supplying the; first shipboard electric
.r_leWVOIk during a stop at thé arr-iv,al_poinf and/or the departure point. |
For example, said at least onie set of electric capacitors has ‘a capacitance *
sized so as to provide, at their nominal electrical -charge, 100 %. of both of the
nom:inél supply of said at least one first shipboard- electric network (5) and of the-
30 ndmiﬁaI 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



25 capacitors to their nom nal charge and for supplying the first

shi pboard el ectric network during a stop at the arrival point and/or
- the departure point. For exanple, said at |east one set of electric
capacitors has a capacitance sized so as to provide, at their nom nal
el ectrical charge, 100 % of both of the nom nal supply of said at
l.east one first shipboard electric netwogk (5) and of the 30 nominal
el ectrical supply of said at | east one electrical drive notor (4,
1004), allow ng navigation where'it is subject to an inposed
specified speed [im of the order of 5 knaots for exanple, as for
exanpl e in port°§<§erp%ﬁ§k%%é%rsew é\ss&(e@é £ A P iSc BT (ASEFS ﬁﬁﬁm&ﬁlé)
and in the 300 gRERIg!1bdat btichky dnld ih RIRAS0ORGer N1 10 Etﬁg éﬁbz&hréﬂ@oﬁi the
line), through sai'd rmain electrical supply bus (11, 104). According
to embodi rrentshéﬂhW%lmﬁv@mglbwd@amvh@tné%ﬁwebft%ﬂlrr%ﬁs on board the

ship conpri se condugg&)gcﬁ?]gcggﬂ}%@mggm %ngam)gi nto contact, during
e

docking of the ship at t eparture point and/or at the arrival
poi nt, with ®xternat Thoemoetion sneass o1 bekrd thersbipheamiposel condenters capeble ed

i 7 orences | n Hapgat bR difbe OUR Bl abiy BOMCherafthe SRERRINARI B, |

and a dock at tahéHpgat withextamd! amdidora cariivdby poilnhicalancine dcated astheng -

el ectrical contact between the ghip.and t dock. .. ....- O the..
Comnect o moaEoREBM Aplon ot Rt Bl et fr CoRmerige diftiniecl THight
mechani cal nearsmpsARGEsr 5O dRBnéctbetRd¥n eisdiptant o dodk bf Bt @ogemrd dhd/or
hei ght. between the ship and _a dock at the departure and/ '

, i val
poi nt and tH° cSRyahRosteant sitaklisngpleqtitat eonfast hebssn theship ﬁp%rhaﬁéék'r \ﬁg

dock, and arranged s@r @® chghebt®onRHdant Bl Boded B Lhip G@Ehpii%@cm_ktaf%toarrié_@@
docking the ship at the departure point and/or_ at the arrival point,

Wi th el ect ricameskimifabmesns appeped geds ncampensisclier differpress di heightt beivicenf |
the ship's CONRRCHIPMITERRE aPhE dSRrite RBPE TRt dofhe BEd RUWonipBhste for the
contact, upon docking the ship at’ the departure point and/?or at the
arrival point, digtanke estvesnribg shippandihe dack. wdrariaegedisy anto hegu inte plectrical
pant Ogr ap h {9 C_%Brﬁgct?l}poh tagclg(fgﬂﬂé §h&H & the departure point andfor:at the arrival point, with
electrical conductors provided on the dock. _ - |
- The conductors of the ship’s connecﬁdn means are so arranged as torbe 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 contéct between the ship
and the dock. :
- The electrical connection means are provided on board the shi;ﬁ_ for
25 connectiﬁg the set of electric capacitors to another electric network located at the
arrival pdint and/or at the departure point, for the purpose of ‘rechargi‘ng 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 aeparm;'e point. ' ‘

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



20 point and/or at the arrival point, the pantograph being capabl e of
conpensating for height differences, . conpensating-for the distance
bet ween the ship and a dock at the departure and/or arrival point and
establishing electrical contact between the ship and the dock. - The
el ectrical connection nmeans are provided on board the ship for 25
connecting the set of electric capacitoqi to anot her electric network
| ocated at the arrival point and/or at the departure point, for the:
purpose of recharging the capacitors to their nonminal charge and to’
supply: the first shipboard electric network and said at | east one

electric drive notot Py TPt GFPEEe 3tHershpne §PasrRIgh SH O AP and T e
- departure poi NemeRBncy RS dSRh Hfat %Elaéh'etlﬂéﬁall RnBhstibh en PRI FIRRASEIL A
type. 6 The supply neans conprise at |-east one generator set for
support and forrdredfshtsperse driven by at |east one internal

combusti on engine SupRl ootk did A Afhclls R Spdtfilee SERFLE to prb0Re Sty Of
el ectric capacitors has a capacitance sized so as provi
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over the pr escl’ggﬁl))'ét f%Z(“JIS': fleﬂl ﬁc?ﬂ%#n nﬁﬁ“ﬁ% eﬁglfe TS r(:lﬁ‘ral Categh aNof;/dg‘?)f
said at | east aeonminel deditidat supplyve saidt argastbdcosdcnyy drivaisdtor ultowihd eavel
prescribed distance, thro sai Iect i cal . bus. The
set of el ectri VEAFRTERRE g%ﬁ&’é‘ceagj&%hé?l& ?F’f@&“@%p{é‘é to provide,
at -10 their nom nal - ‘Bleeset bf @l@dm&&ﬁbﬁ@ﬁurs Jn@ tahoapacitaich Qized aahsefo ;srbaae e S
equal to 100% of .t he .nom nal sup of said at |east one

shi pbear d é%cﬂbwr&qm%}eﬁﬁﬁ%léaharﬁﬁéw& & 4@ljo; geaterfhagy %Fn"éléalatﬁdwg% ofifae

nom nal el ectring@lna HLR)EM onsa1§3dtCieﬁ£ oh&anrit MBoRl %Eécfriccn&ﬁrbr‘keoﬁttﬁé
allowing travel over € prescribed distance, through said main

el ectrical supprejcribed distasce and of shetnogrinab Fleettieal supplyprfcnid ot leati gge glectric
capaci tance si h t nqﬁ%g
both a ratio g?gggi e?tm'? &W"ggeﬁaggluog}:nﬁé ﬁrf%g%@éﬁé%ﬁ h%@id supp ‘3“%3
said at |east ewplftiusst shi pboard el ectric network over the
prescribed di stance fnds.pfy %1@&199{351&% ﬁels CEar acﬁtaﬁc%ps?ée%i Qb QLI%[

| east one electric drive av ver restrl

di stance, fthr omgﬂnmabale;birrmi chagk dotlr a cadib gsaaﬂpﬂganbusqualzi@ 130%I’ﬁtlsaatonmia1

electric capacit aci tanc rovi at, their. ‘
o el el aory S ehang B TR R ARG iRt i A pveE i PR bst 0o
of the noninal dstpe shdaff tfearoghini] eleetﬁS&u]%-l)eoffﬂlé sﬁleﬁhb@oﬂaﬂnﬁb @iveahdtbc
net wor k over thﬁ vFrescr bed _di sta%cg Qf‘r noni.n ctr %
supply of the AtOWBgEve ot the @reperibed distancs, saidpaip ‘?’P@C ?‘EQ(? UBver

the prescridied di stangeset bhemtﬁ@caﬁmcbrmsrh @p@&ifaﬁdeoﬁéed%l@ﬂiviﬁebhtstheﬁ5
- The set of electric capacitors has a capacitance sized so as

to
provi de, "at t h&@Pminabslectisel ehaegs: batlaratie thag pp pqugl 08P Gyl e pominal

val ue greater f o szﬁ&l‘éﬁlleaEtooﬁehﬁrstf ol 8156&‘34@81@6{@4 Hawﬁmeer% re5Gtibed
1.,-(2. T+ BCC . 453 4425C b - 003467- 1-. 6C2 -
distance and of the nhominal electrlc supply of the at least one electnc dnve 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 éharge, stored energy with a value greater than or 'eqlllal-to

 the follov_ving value Bmin!
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30 with



L = Waterline length of the ship's underwater hull in neters, B =
Waterline wdth of the ship's underwater hull in neters, T = Full .

| oad draft of the ship in neters, V = the highest service .
speed, in neters per second, that the ship can 5 naintain when it is.
‘at -its nmaxi num di spl acenent, p = nass density of the water in ton/ne
DSPL = Full load displacement of the ship inn8, = Bl ock
coefficient = DSPL / (LxBxT), = Buoyancy coeff|C|ent 10/kmr FuII

| oad waterline area in n2, Cm= Main section coefficient = Transverse
mai n section / (BxT ansyerse mai n section greatest

transverse section %rf“Wﬁ'@r@ﬁteﬁgtbéf@ﬁﬁ@hé“wﬁmhﬁ@mlﬁet% at full

~load,” 15D = prescri Eww{eﬂﬁ]@%ﬁhbﬂhgﬁﬁ §1§1dematerhu1ﬁﬁ'nﬁbtér§1 Joul es be' ng
defined for each hull of the shi he total stored energy, i :

the case of a nulti BdFulldeddgira thﬂfhwqmaietetso the sum of the ener gl es
defined for each hull . i £orm
of a plurality of rri\)fldulﬂécsh1 gséhsemcg ﬁpé&iz cone[%?(ré{': %eg&gduﬁgartctg%tg% tgg
t ype ' conponeht answait vhtn ieaahitsrokithwn fisplaemant, equi val ent capaci t ance

greater than 10 F. The set of .capagitors.is in the formof a
plurality of nodul e~ r%"’é%ﬂ“ﬁ‘ﬂ’o‘tflﬂ?%?ﬂl%toﬁta“hg super capacitor type

conponents so that ggpjj rmgqﬂagdﬁﬁgceﬁwmh Ghaf ge vol tage of at
| east 25 V. 25- The set of capacitors is in tphe formof a plurality

of nodul es, each noéut BloglepeHicitgDSEbétle®¥ddi t or type conmponents so
that each nodul e hag a peULRRl..aigide vol tage of at [east 1001/.

10 Ay,= Full load waterline area in m?,
-~ Cop=As/ (LxB),
Cn = Main section coefficient = Transverse main section / (BxT);
Transverse main section = greatest transverse section of the ship below the
waterline in m? at full load,
- 15 D = prescribed distance m rtteters,
E.w 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 pluralify 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 supercapacifor type components so that each module has a nominal
Lcharge voliage of at least 25 V.
25 - The set of capacitors is in the form of a plurahty of modules, each module
| containing supercapacltor type components o that each module has a nominal
charge voltage of at least 100°v. | |
- - The supercapamtors have a nomtnal allowable number of cycles greater than
or equal to 100,000. |
30 - The set of capacitors. comprises means for connecting several ‘modules m

series,



- The supercapacitors have a nom nal allowable nunber of cycles
greater than or equal to 100, 000. '30- The set of capacitors conprises
means for connecting several nodules in series. 8 The set of
capacitors conprises a plurality of branches, nmeans for connecting
the branches in parallel, each branch conprising several nodul es
capabl e of being connected in series. 8 - The ship is provided
with electric circuit neans sized to allow the set of 5 capacitors's
nom nal charge to be reached from zero charge in a tine |less than or
equal to 10 m nutes. he. set of .capaci.tors i nect ed tgﬂ

T S is,co
sai d direct current- bifs SeloRhSBRASHPIS COMREST|  Jlur s‘?legraB St TFEas

one DC- AC convebimétingtthebrdenss ifl faraficl WA Raich cERp@e Geril Oncuialeslcaphble
| east one electric drive mptor. and to said first shipboard electric

network 10 to $hPPPECALHI EHI t ernating current, the DC bus being
al so connected 10 thgnd its debvidddfinOlicdic LRAR mARE RIS T Rt of
converter, the second AC'side of which i's connected to input
conduct ors for cepmitess’s nominpbchargedx be rsagliedeom g0 shargd ineg fime il9sg than or
current for re 'ﬂﬂ %@ capacitors. - O the set of capacitors is
connected to t%g@l%st gssii de of at l-east a first 15 DC-DC
converter, the secon@hdEtsf depaciforsnsicoimertsd cosankdiret circens miscoonectd tto

current bus connect t.Q t first i de of .at,l.east .one, DC- AC
Converter -t o acior S S oBE DETAC kitFeri B AGRRR by SREn Beoigaed
el ectric drive toredidnt laad ool Sotricddrivie nsdtorsdnd pb sxad rsebigsHonide]ldagicwatatorit 0
supply themw th alternatipg current, the direct current bus bei

al so connect®d alppfszéflw ph gﬁ@ﬂé@a émmﬂtglﬁe lﬁéizg% beifAliSEopRecie] m/@? ?L%F-,

the 20 second B¢ sider af 1eMioad oiter DOVAE Cofbrik) theRYéndCRO e to@rhichas
connection to an external source of direct current for recharging the

capacitors.  connectegyto frut eqpduciqrs dorraBRacheTst 4 eXHAYE sPwWae phalfgreting
first DC side Qfakfdr9adhrefighld SpacklisAC converter, the second AC side
of which is connected to Sard alternating cufrent bus, the set of
"capaci tors being al sr thersrleeficephcitess isheonngciedito Bie fyptdC ekle af af leaste fip a
second DC Ai% C?ﬂi’-?@ c%hverFeP%?és%‘&&{a%@Qdé o8& nidh id€lnfilltddSo f%ﬁ '&?&It Shrdn®
i nput conductors tor connéction to an external source of alternating
current for redhacagneded thdéhechptdel siue of atrlehstoedPGHAthcankertes thqhG aidd of
network, the alternat| n rrent, b ei ng.,direct. connect ed e
first shi pboar a héclhe%:St érc %ec?]e t%\;/?o?aka, é Eegs a?nt%e?lgca § %ﬁlj%/ lljnrogog n%n%bﬁssa%d;ﬁ]sg
connect ed to t RBeipbdardtleohis meitwlek of supply HieaswitlosirrmiaEireonhe idiredt cutdne

second 30 AC si de, of ich is connected.tq said at | ne electric
et or t o s petes AR Sotptdeads T Ratio 5 6F Pt one BE DG e
set of capagi t Qkcond DC 6iAARE tadithti® cORictteditd @Rt CondnAtE fHusonbONiBEE afl

to the first DC input side of at |east one DC-DC converter, the
second DC out p§kteEREouss ofirecteursnt dprdeieang e capaii9tsat | east one DC

- electric drive notorof teSeiPdt Mpdcliondid Eonfickedab tEUSEDE sidk RE akdsE8 First
current bus al so being connected to the first' DC side of -at . o
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 side of which is connected to input
~ conductors for g:onnecﬁon to an éxternal source of alternating current for recharging -
the capacitors and supplying the shipboard network, the alternating current buslbeing
directly connected to the first shipboard electric network, the alternating currexit bus
being connected to the first AC side of at least one AC-AC converter, the sccond =~
30 AC side of which is connectéd to said at least one electric drive motor to _supplj it

with altgmathg current.



5 lLeast a first DC-AC converter, the AC S|de of which is connected to
said first shipboard electric network to supply it with alternating
current, the direct current bus al so being.connected to the first DC
side of at 'l east one other DC- AC converter, the second-AC side of
which is connected to input conductors for connection to an external
source of alternating current for recharging the capacitors. 10- O
the set of capacjtors is connected to the first DC side of at |east a
first DC AC converter, the second AC side of mhlch is connected to

said alternating curre t he set of c I s al so. bei
connected to the fi er']Bee gwaptons s cpmeeied &Cﬁw&%@eﬁéﬂ%ﬂﬁ%@%i)
- the second AC sh@lfrsObChiue Bidé 6f £ MRARGRE BLE-DE cofidubr, @RNEHRE TS odipit side
connection to an external source of alternati ng@current for

rechargi ng 15 tHe&vhichiaeempesiad gsaid ot lspit wne BC seetricriniyp spted  s4prbr ik With he
. alternating curgentoRus BEidRe: CRROLeH ﬂsot%%n%écm ﬁﬂgfﬁét‘iﬁ: Qfie &

| east one AC-DC converter, the secon DC Sl (S connecte
. to said. at | 2adeason dirXDEIAL covertety ih¢eAﬂml®r oft whish pp legnnisetedria beidiifirssct

-~ current. - t o) DC
S|ude (42) of atsnﬁB&Fegfé%mg%eﬁ%@ %(5%3]%1% e?%ﬁg ?%eer& sﬂe:l%:lcz)!%c éntde

(43) of which ites elenbwing etndctedsathel fikit mcmdanfrat ket olrusthdr DO-ACanmects d

to the first d 8 t

(35116, " 36y D A% i P b LB e DRSS i B b

at | east one elegeinal ©uteiof stchmting culrnt fondchatgisdthe cdpatitls, Shi pboar d

electric network (5) .tq su themw th alternafi current, th |
direct currtht bus (91%‘3 g&%ﬁqcﬁﬁrsz‘%c%%@ct? %Iétnﬁﬁéld%'q?ﬁleﬁ@a%irsﬂe
(22) of at | eagic-atecaivhied, Be-sbend GO \GRIE 18 kA3 1c01§ﬂé@te§‘&§39cﬁ&1 aftéematinge
(24) of which is connect ed to i nput conductors (25) for connectionto

an external soustEentbupde sg) olsppagiters elsabeirgcannecicdie trdist Ricwds ofishlsat he
capacitors. a secondCth coffert®f 1ARAGIA RESside1OD whish %)&Bﬁ&rtéadto Jthe
first DC side (42) of at [east one.DC DC converter t he seco

DC side (43) ofcopdiiciors foscanpentior tocad axtsrdbsangiedf diterating ewrant for r&@hggmgl)

(1005, 1006)° i kb gL e oot R e A S BERKERRET |

10 at | east on@omceﬂeccthsiﬁmtdﬂsi@afmt loast 0A08IDE corwentap] the becond PE side
direct current, .the.direct .c 1 ei ng,connect e
Che ot bas ogarbends Egtaft ol B3 ohd PEEAR SR IHFI NEELH i

AC side (14) Ofdu‘ﬁdﬁ’tlcﬁﬂeﬂts connect ed to said fi rst shi pboard el ectric
network (5) to supply it with altern ng curr re t urs ent
bus (11) 5 al so bei né r thsie 8 %ad’a?l@“tﬁh s GonReCtse 1 ett‘]réle%: eaést _
one ot her Dfh AQeR0sheaic-BXC doddorter (416, tBESRbH w@sﬂb@@) (02 4hicBfis thdfedlts
connected to input. conductors connection to an exte

Courco of al't e RAing e B (L DRObecRy 5 OF ARG hl 101G o dErtse s

- O the bus. (Jlj()A@édh'v&ﬁ:r@lBr @th Uhé @J@mdé{lﬂ ?ﬁtZOPBf&ﬁ:E@?sl dRh&tdd @)
is connected 10 to the bus . rou east one DC-DC converter

(41). - saidat pdone plecanc él@f@rf@@@li @hangetaryaid disst slphagrd dectrichiopvark e -
I t ed t t fi
ocated near its§) gog ?{:19%@;{1%@%%&%&%00”3&5& RbrentGRP R G159 bemF

being put into conta | eme tors remaining
departure pd$ ntcomredicdto the &‘ﬂﬁ@(‘aﬂdft §28) ofmbilqast ong gthey BEHE g¢nvgmtrt{%3) the.

capaci {ors. 15 cHhg LR Befionll sl ek SRINSSIRLA S BF LANgst, 0

as to be put into con OCkI Xt er
el ectrical condoai emanaiamrrcee(d(}{hysa aﬂalammgmmm for mtHatdigy thacﬁpacgromh
located at the depar b}] Iih% et oP Eap%c[.}%/rso IO?ES (;[ogx?ec%rd rt(l) \t/h%l ﬁrp t bB side (42) of at
least one DC- DC converter (41) the second DC side (43) of Wthh is connected to
30 said direct current bus (11) connectéd 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 -



- The pantographs held in p05|t|on near the departure point are
capabl e of 20 being put into contact, upon docking the ship at the
departure point and/or at the arrlval point, with said bare
conductors of connection neans (catenaries) |ocated on posts
positi oned near the docking points on the ship. - O the so-called -
qui ck connectors of the ship are carriedi®n a nmechanical armand/or a-
mobi | e pant ograph and arranged so as to be put into contact, upon 25
'docklng the ship, wth. sald external conductors |ocated at the
departure point [ or

e et ter braort RSB RE e BE ARG RPREABBRI papivatvih el BRBhLRHt

present ed only o@ﬁ'elﬁ bnp(u) awﬂ mdmwcoﬁmfmlt@the\ﬁts& Do wdeq Brat Tesst b Mest DC-
.‘annexed drawi ngs re 1. shows an overall

el ectrical scheﬁﬁf?@e’aﬁr (11 Wetbgrﬁ% side S &? gichds gommpeied foettidoisinhipboar

based on a di r QELfRUERRE (445 i) iBMHELRGERRL bt e ARk RS | I(pu)
I'TDt or, gur e hows "an over al ect rical schematic of

the shi p accor dﬂlsﬁ@elﬂlé C@P@“Q‘é@dbﬂjﬁl‘éfr%éidﬁﬂ% ofpidesst anp ofher DC-AC converter.
[te i 1
al ternating- Cu;@n{he%&namfb ellae@i:; h R 94 cm calphank ﬂ@@%ﬁmﬁ 7185 Qi

- Figure 3 shows™“an overal ena I c of

according to a cesucition togh dxieguat eoucebd%tdrn@hmgacmiﬁntdé@(l cﬂ)rfwrenchamm thad
a direct- current q%{tgrgul si on : notor, 10- Figure 4 shows an
overal | el ectri ¢ hematic of the ship accordlng to a variant of
Figure 2 based on anOallt:énndt) mestd[re@nmdnusheagadofaaphcnm(}oatsrdommcted

Grmbodi ment b7 thi=ans e aLEreEarRGHE G RERHIANE (o T he i nvent i on,

15Figure 6 is an enLaéng&cﬁeﬂsmﬁécuu&ma@vmpBoaad s $hipd hreFlogddendar its
. Figure 7 is a perspective view of a variant of Figure 5, - Figure 8
i s an enl ar ged d98fp et apd SAMPRSFongugigrst capgb wadi’rm@gwut into confact with

Figure 9 shows @p, mﬁeﬁtﬁlylcoﬁa&w k&ﬁallm]%g:meﬂﬁatdlefarﬁfe hdidr SoP af@ROAEAY
to a third enbodi msnt based on a direct-current bus and an .

al ternating- c urhoshtiorseehaiging thicapariignst or |

15 . - The ship’s so-called quick connectors are arranged so as fo 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 pantogréphs held in position 'near the departure point are .capable of
20 bemg put into contact, upon dockmg the ship at the departure pomt and/or at the
arrival point, with said bare conductors of connection means (catenanes) located on .
posts positioned near the dockmg points on the ship.
- Or the so-called quick connectors of the ship are carried on a n‘lechgnical
arm anc_l/or a mobile pantograph fmd arranged so as to be put il}to contact, upon
25 docking the ship, with said external conductors located at the departure point and/or
-at the amval point.
The invention will be better understood upon readmg the descnptlon that
follows, presented only as a non-limiting example, w1th reference to the annexed

drawings, in which:



Figure 10 shows an overall electrical schematic of the ship according
to a fourth -enbodi ment based on a direct-current bus and an

al ternating-current propul sion notor. ) In the figures, ship
1 conprises a hull 2 and nmeans 3 for propul sion through 25 the water,
such as for exanple one or nore propellers 3. Propul sion neans 3 are
set in notion by one or nore electric notors 4. Ship 1 also conprises
a shi pboard electric network 5 conprising for exanple "lighting 5c,
heating 5d, safety and navigation systens, machinery controls, living
.spaces and all the electrical installations on boargtthe shi p,.ot her

than the motor(s) 4 J08We&dhaerannvemiielepifal schematic of the spip Gpeprdige foo2

the invention, gdemsiiRbe8kdd 6h & Qlrbdt-eu@lt WeY dad an ﬁl?éﬂnétiﬁé‘-c@:k&@fnxfobﬁlsioil. -
propul sion notor(s) 4 are supplied with electricity from an on-board

set 10 of el ecof®, capacitors and optional |y by engi ne-generator

sets. The el ectrical apasiiANch loiilfecsfl silokf SF 48dnhALRIAPIE, O )

provide from5 5 to e nom nal capacitance corresponding to

“the propul si%n sabnd kebstingmt basden aa jicmsiingdugentdivs tah et altoratiog-paredi ng
to travel between a. departure point and an arrival point, this ,

arrival point B&PHEN F@O

&r different fromor identical to the . -
departure point. The Epees shoal ancapatlicdeaticd selfethatib of thorshipakcording to a
el ectrical charge of .the sef of 10 capacitors 10 .are cal cul ated so as
o provi de a r 35 &f GHVFToHSS! b OO0 Ity BHicBd S GETEE P puIson
supply to the siigr, s propul sion nmotor(s) 4 and to provide the
‘electricity consunmed during the trip_by the shi phoa electric.
network 5. X&neral |y,FISL%éfsélosvswmyoera%f%%%{r%he&ﬂlapf&l,esPﬁc SaR -

> 50% . varidnP lof OFigat @r baséd &Y an 1O uRE-rrdR0Ms0bnd I0 U RRc@H0%
or 100% SR < 15 260% or R 260% considering.that 100% corresponds to

a one-may.trippﬁmﬁhhﬂﬁ@“yepartuye point to the arrival point or a
return trip fromt h_e_ ik ¥, ﬂ%%p@éﬁvg.gie{vhﬁ 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 8isan enlarged perspective view of a pért 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 motoi', ‘

- 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 ﬁguresA, ship 1 comprises a hull 2 and means 3 for proppléion through
25 tﬁe water, such as for example one or more propellers 3. o
Propulsion means 3 are set in motion by ohe or more electric motors 4.
Ship 1 alsé comprises a shipboard electric network 5 coﬁiprising for example
-lighting 5c, heating 5d, safety and navigation systems, ﬁlachinery ‘601‘1trols, livﬁig ‘
spaces and all the electrical installations on board the ship other than the mdtor(s) 4

30  used for propul_sion.



departure point, 30%to a one-way trip safety margin, 200%to a round
trip and 60%to a safety margin for a round trip. In particular, the
set of capacitors 10 conprises supercapacitor type 20 conponents
capabl e of being very rapidly recharged during the limted tine

avai l abl e during the stops, then being slowy discharged during the
crossing fromthe departure point and/or,4he arrival point. The
capacitors in set 10 are for exanple grouped into several distinct
nodul es, each having a distinct outer case. Set 10 thus conprises for
exanpl e several banks of supercapacitors. 25 A sizing exanple for-a
ship assigned to trAgerdingtoghs nyedon thseinbuary eleriic agiverk & agd he electric
foll ow ng: propulsfoR" métof(®' 4 %refu gme’%ﬁ@itﬁ QRS BROME ok BTREETS of
long, having to transport up to 3£ passengers,” 115 cars and 10 heavy
trucks over a lcetsie cinseitprarng opitnmellioy gine-genamdenseal niles at a speed

of about 12 to 13 k - t i Ve thi '
di stance requires aﬁ&g%g}%?f) %? a"ﬁ%ﬂ?\w;ﬁ S.gtlgflsEﬁéétoqjggg{egﬁglro\xﬁ%g&,om 3
‘waves and nehe iy @06 aif thehendiep eaptcitaaceasvaregiondihg teathe ipvaphilsipoiofithe shipol

aecount, = T i e S0 B B St A BB B

el ectric notor @&jval pbist, fthie Rarse0 (Jj‘omtl The0@@Ociter WiRF@BIHOY Or GROMCal to the -
2,650 capacitor, nodul es are used to make up the set ‘10, each nodul e
having a capacilfRHE RM63 F, the nodul es having an equi val ent

el ectrical capacit angelefirichl 24Rcifince A& e iR RRSriza NAMKEH F theOlet age
of 125 V; these capacitor nodul es have a weight of 150 tons out of
the 2,300 t¥hs crckqzld ae ,cg,l_culated so-as to provide a ratio R of from 5 to 100% endurance
in electricity supply to the ship’s propulsion motor(s) 4 and to provide the electricity
consumed during the trip by the shipboard electric neétwork 5.
Generally, 5% < R < 100%. More particularly, R > 25%, or R > 50%.
For greater safety, 100% <R < 130% or 130% <R < 260%, or 100% <R <
15 260%, or R 2 260%, considering that 100% corresponds to a one-way trip frozﬁ the
departure point to the arrival point or a rétum trip from the arrival point to. the
departure point, 30% to a on'e-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 sﬁpercapacitor type
20 components capéble of being very rapidly recharged duﬁng the limited time available
| during the stops, then being slowly discharged during the crossing from the
departure point and/or the arrival point. The capacitors in set 10 are for example
gréuped 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 shfp assigned to traveling a fixed prescribed distance is
the following: _ | k
- 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 Sineed of aboﬁt 12 to 13 knots, a one-way trip over this

30 prescribed distance requires an energy of 185 kW]i;



1 0- The supercapacitor nodul es are for instance nodules with the
cat al og nunmber BMOD0063- 125V fromthe firm MAXWELL TECHNOLOG ES,  each
havi ng a nom nal capacitance of 63 F and a nom nal operating voltage
of 125 V, based on BOOSTCAP BCAP3000 supercapacitors having a o
capaci tance of 3,000 F and an operating voltage of 2.7 V. 1 5- This
type of capacitor can be charged to its jnom nal charge voltage in
about 5 mnutes. This stop period at the departure point and at the
~arrival point can be used for-|oading and unloadi ng of passengers and .
vehi cl es. This sizing takes into accoynt about 12 m nutes'
travel between the t@pEetYiRd YHaesHLd grEFUeE ahibf Acpartuis Sphet thepy vy poigt

total of 2 10 ZihdibinRSa DhrgHRIPSON K addll, WhidR ofved a ARGKAI REErd totbB Stored in
departure point and at the arrival point. - This exanplary set

of capacitors 1B capacies ob24diPet e cycle of 20 minutes to be
conpl eted, allow ng &L a4kl NGhe El'@&ripﬁxﬁn?é}gsb Qelg P 58068 1900 7, E@lﬁ%léy
s for’un cycle.

m | es and rechargi ng of the capacitor ertaking a new
O course, the68hVp can be other than a ship assigned to travel over

a 25 prescribed dist e. X counse, the acitors,coyld be.used.to
travel only a part 'o%? Cgp?ﬂtgrt Eﬁ%u?s ?Iﬁeus?(fég({) * PRe %F%{t@n(?@c%lgf)%uée :
travel ed whi |l e hawipd ¢apacituiceref 6NE, the moduls hbiits el eqaivglemefcpica\Chgheilanon

the ship. A sys n be praovided on the. ship fot, swtching between
- supply by the §£§%§§C%Eﬁfl -?aﬁﬁn%@alsww&bvgg st C"é’ﬁ@‘&ﬁé’("g\)’lﬁs
One 30 possi bi hivela vidightaf 130abihsut b3hd D3IG0 PRHLI the oA entrance |
di stance and/or departure distance frompaort, that is_in.the zone

near the pord, by befisgsuwersprarioy meduiss s for Bataragemediles wih dhepeailonr s

10, to avoi d pelbtyi BIOBHEEEI- 250 &8H! the N KEAXWRLE FOOENOKbENES oK -
exanple less than a nautical mle fromthe port, for exanple
‘about . 0. 3 naut h&ang wrnpaimal qEpacitgece 63 dapulcd nepsal iperating volfaze phdpt ¥, be

orascr i bed- Spesdes BamNO RS, BPLP T RS Gpara O JPVEER el LT
corresponds gened @l dpprating vdegs@fdetlVl imt in ports, port access :
channel s 1, |14 he S i v sSSP BER Bl 5
11. Direct - cur SemtutésuThik Istdpspetiod ne the eldpdrord pentf dndstt tHeCirsival ol caf ba - -
first DG-AC conuenter A2, 405 sec0nd AC sl de da ol which is connected
- 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 éapacitors 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 onljl( 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 sui)ply by the set of capacitors 10 and supply by Diesel engine(s). One
30 possibiﬁty. in ﬁaﬁicular is to fravel a port entrance distance and/or departure distance
from port, that is in the zone near thé port, by being supplied uniquely from the set



10 shi pboard electric.network 5. Direct-current bus 11 is connected
to the first DC side 15 of a second DC-AC converter 16, the second AC
side 17 of which is connected to electric nmotor 4 to supply it with
alternating electrical current to set-in rotation a first propul sive
screw 3. In the event that another propul sive screw 3 is provided,
.the direct-current bus 11 is connected tg the first DC side 18 of a
‘third DC-AC 15 converter 19, the second AC side 20 of which is
connected to another electric notor 4 to supply it with alternating

electrical current in order to set in rotation another propul sive
screw 3. The diof &eracitqrs dénto aygid poflution dyesty Thgichersinss BHS o cgisnds for py
el ectrical conQuehar fsehad Lndufi@ foilk Bbmlde ﬁdndfor %ganqﬁe oA ﬁdiln@@mﬁ&
converter 23, the 'second 20 AC side 24 of 1S connected to
second el ectri @k sebonlicapaeitoss Q%C@afcrrwmgplalbpe*s%ﬁrr@pﬁmat dovt ramsiation
conductors 25 CfolO f

when the ship ?ée%d{ %%gﬁp{ei’%afre% u@%& gcﬁe r;St§ ee(a gélr]é @5{3{% O%g{h‘é Oe?%

ef fect,, the ijeﬁdmbw‘ehlqimmmsmndb/ganeraltyrtoﬂmlsp@dllmmn inhits; porc avpss ickanself or
instance a dock ﬁig ]s%iq a shore electric network S capabl e of
providing 25 ala{l% ectrical current over external output
conductors 100 not Ilﬂhoérﬂhfdah@dofh‘gmeﬂhﬁcsétloﬁcaﬁﬂlﬁﬂs 10hie dibitly cosnected

- stopped at the departure nd/ or at the arrival

i Ch' thee out Pt SERETLRS HoBtecsanmi by U BeoupactBiboir ot B e
out put conduct @fs ikDA-ACTBERKE] R ettt IATYsiE 14 8MFhitH RFoAREE QIhE e
| ocated at that departure point and/or at that arrival pojnt. Fl'g_ure :

1 shows t hel &hiskippaqrd ¢leptricsrpteork 2o Pirefi-currens bes bl is aenngsied,

out put conduct qu%f%QQco‘hH!% A@%ﬁ%ﬂ%ﬁlé "ﬂfﬂ s'éé‘JndQSIC ﬁé@@?bﬁ@m& EQohfcted S
nom nal charge and supplies the first shipboard electric 15 network

5 and the dri védo plettge motpr 4¢te Sepdt w@thzseraat@gte}@éwcehcy@@ﬁﬁmﬁ Egrofatiem
t put duct
out put conduct g Pﬂoggllsﬁggcr&l?@. ﬁ@e%v%x& %@@ehﬁﬁvg ox@&'d“ﬂle

and/or the arriva t he
set of capaci tdlrsct‘_corrm s nldetst eintctedt toethf | firgt DOCGsidd dl& OIOilthmd BCFAC st

DC- AC convei'g er conve er 1t9h§13 5€C O@ QCA %e%O%?w?i ﬁ isogonnmémé%t%o another electric motor

4 to supply it with alternating electncal current in order to set in rotation another

propulsive screw 3. |
The direct-current bus 11 is also comnected 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
altematmg current. These conductors 25 are for connection to a source of
alternating current when the ship is at the departure point and/or arrival pomt
To this effect, the departure point and/or arrival point, which comprises for |
instance a dock, comprises a shore electric. network S capable of providing
| 25 alternating electrical current over externa1 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 outpﬁt conductors 100 to receive alternating current frbm the_source‘locatec_i at
that departure pdinf and/or at that arrival point. ‘Figure 1 shows the ship in that
30‘ situation, The current provided by the outﬁut conductors 100 then recharges’the set

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



5 is connected to an alternating-current bus 104. Alternating-current
bus 104 is directly connected to shipboard electric network 5.

Al ternating-current bus 104 is connected to the first AC si-de 105 of
a second AC-AC converter 106, the second AC side 107 of which is

- connected to electric notor 4 to supply it with alternating current
in order to set inrotation a first propy sive screw 3. In the case
~where 10 anot her propul sive screw 3 is provided, alternating-current
bus 104 is connected to the first side 108 of. a third AC AC converter
109, the second AC S|de %13 of mhlch IS, conn cte $ anoth r. electric
motor 4 to supPFYYork d aRd e GriYeIRaE; nSOIE]HFTP’é e EF@P“PE S quiput

rotation this QbRREwR1OPUhSHhY Shif el Waves HRp ﬁﬁ&e it GAGSChE S¥iSal bOint. S
al so connected- to the first DC side 121 of a second DC-AC converter

122, the second 15 Wmchepgbodipat of Fightech thessetefrmapeniter 10os epageteq watbe
conduct or s 111.qfecty d £t o7 G I IR RES oA hioPT B, 110 sRBAF RRNRRUBH of Bhich

out put conductors 10 ocate eparture point an
arrival poin ahucol_mgctb&eo shi @tcmasmgaqalrant b 1 04 efsitarnating-cyroinh tbua i@ o

at that arrival,. e L%sr)%%s% varl orkd§ A:{e%u %gmr?\é?@semtm?

al ternating- curdf’rgc Tace
direct-current comicord tolﬂi@tﬁmrm: w:iems bﬂ‘l@se@&iﬂ/ﬁﬂm (:ajveﬁﬁ 1080thasecond

betwaen di oot ASHILHT IS GAPUR} B POA * HOTRPS) i ghemaias

transform the dinr@glin \6&det aQeetGh refafi@Ch R prepulsiveUsredd 31 Tt the @aseawhabl e
direct voltage for operating direct-current -notor(s) 1004, 25Fi %ﬁre 4
is a variantV oPIERGIFPUEIVeFEYS 15IPFeidrds A Eer PEREL 87 pssopmaec

_'fep| aced by On%eoﬁrstrﬁlfe%é'of@ﬂﬁrd%@ h@lionﬁ@fep[@ 1h0 QéboRN A CWRRI180 of which
converter(s) 106, 109 are replaced %one or nore AC- DC. converters
e

1007, 1012, f ofs eonrasetsiddo annthenelesipe molopd fq Jupply & witheligmating qyerent, in order
al ternating-cugg @&tm%éuanof‘msaaﬂerdﬁrsﬁﬁéwe%gm? A THDLL roe%)apa‘&uarg 18UP Bky 2

vari abl e direct voltage to not i de 1008 of
converter 1007 comecioh h:ethee‘iﬂsttm alﬂ@ éEhaﬁ ) Bﬁgowﬂe‘k@ CWSITQIOMH @@Smod‘é

1009 of AC-{? GRVELL 43 %PQZhléhs i g&#h%&%f qotfﬁec caf cotaullofsSFE 1. C%ééﬁ&tl

mot or 1004 setfing 1 n rotati propul si ve screw
1010 of AC-DC comdnemtseﬂlll@fczm be comreet ad m@ualcbeduawrs ngo d@uawérﬂt theis

di T ect~our  ent HOESFe AGHAGE A e Pl 518 efnd ROBRL T fufe s o
3. In another euhogidrenat thateeidebpdi@t 23 or 122 is |ocated not on the
O obU % oubSLr epm ot ol B, Sonduct ore 100y, L0 o STE TP
: . 20 replaced by one or more direct-current motors 1004 and where the converter(s) 16,
20 are replaced by one or more chopper type DC-DC converters 1005, 1006
between direct-current bus 11 and direct-current motor(s) 1004, to transform the
direct voltage of direct-current bus 11 into a variable direct voltage for operating
. direct-current motor(s) 1004, o
25 ~ Figure 4 is a variant of Figure 2, where altemating 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)
' 4t supply a variable direct voltage to motor(s) 4. AC side 1008 of AC-DC
30 cbnvertef 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



"Figure 5 represents one of the enbodi nents of connection nmeans 25,
111 and 100. Connection conductors 25, 111 |ocated on the ship are
for exanple provided 10 on a strut or stanchion 140 | ocated at the
stern and/or the bow of ship 1, on the port and/or starboard side, -
for exanple port and starboard sides, at the stem 2a and at the bow
2b-in Figure 5, stanchion 140 being turngg toward the departure point
PD and/or the arrival point PA-upon docking (distances between points
PA and. PD. not being shown to scale in Figure 5). Qutput conductors

100 connected tpo electricity 15 sour S > for exanpl e of 'the

pant ogr aph "t ypeltst pmp“HS“_‘FrFér%’o}ln%i?'ﬂ%ﬁg%%ﬁé&%&@é@“eétmi%g eapeieddre
poi nt and/ or atal&ﬁ@ﬁ:@ﬁduh‘éﬁ'bupmmbc%mmF%A@U@@B%r%@%lzli@cdnh&téﬁﬁm
of a post 202 for exanple, which supports-at | east one pantograph

203. For exanplasccqnd dipejgpiaent mofagd 0 g Hprtaliph sqs PR\ ATRIINSVeSEREH 3.
supporting a pantograr I £ it h
-20 conductors 25 o'rh?%gbﬂ%? %ng})]é&ggéﬂgg%ogt%%Pg?gﬁ&%%ﬁ&ﬂ%%%g&%%ﬁ%bwt
any nunber of sipaireaini ohowm@ congymivrodftagh 1RO Imbadimenic apnduetorsr BI3i whpply

. the ..nunber being at ast . .e .. one. Figure 6 is an :
enl arged vi ew ol?g%glé c%n‘%: efltobﬁ]gﬁggu%co%at ed on the ship and of a

pant ogr aph 203 car r Figgreirepresnis 08¢ ofAberalicdmednescf t onnkdton despas 25Ut H and
point or to the 0@5 arrival point. Pantogriaph 203" conprises
conductors 204 8rned outward with respect to the shore; these

conduct or s 204 bei ngosRARRRAAMS B3/TPLIlocandhITieatip a: exfaiﬁpl&’ﬁﬁdvﬁc&&:
connected to_shore-based alterpating cyrrent source S. Pantograph 203
is for exanpfe ProfHeFH %é‘ﬂ) el H’Sﬁteﬁbﬂ’f‘gﬁ_fﬁ‘&%&iﬂi@f& Ar &% fhg Port
gangway 207 wheg/ot fsrbsdll ﬁadwfmxﬁlﬂ@lspo@amﬁémwm 8dds] A WeBtern 234hREthe
ship's strut 140 supports a neans for connecting conductors 25, 111

to pant ograph 2ow h&nFigged sgnchion7]4fhbaies suradeerprntherelgppstugg point PD
CorSLILLt o | SR il AR RRRAL O, SORSIA 010 y
front and rear bofugtshesvis b ysalean Figwieri). Qupelueonduotor2 @0 odnnpeied tigelentiieit? 03
R
: 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 —'paﬁtogTaph 203 pairs can be provided, the number being at least
equal to one. _ | _ B )
Figure 6 is an enlarged view of a stanchion 140 located on the ship and of a
pantograph 203 cﬁr;ied_ on its poét 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 .l:onduqtofs 204 being_connected to output conductors
100, themselves connected to shore-based _alteméting current source S. Pantograph
203 is for examl.ﬂe 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 coﬁductors 25, 111 to
- pantograph 204 upon docking, ' o



5 the notions of the water's surface. Bare conductors 130 and 131
extend over a range 132 having a -prescribed height, so that
pant ogr aph conductors 204 nmay rise and fall within this height range
132 in conpliance with-the ship's notions. The pant ograph makes
possi bl e a horizontal displacenent of these conductors 204 wth
respect to stanchion 202 by constrainingjts conductors.204 to be
applied to conductors 130 10 and 131, in conpliance with the ship's
nmoti ons. The pantograph also gives its conductors 204 a degree of
- freedomin hei ght h respect to stanchion 2 f anc mﬁtH
the ship's notions. ‘Tﬁ@‘ﬁ%&?mﬁa§edﬁﬁﬁ$&e f@éeﬁ fctiof® ¥48 A4

131 of ship 1 %ﬁrﬁ@ﬁﬁd@&bﬁs}(cdtéhaﬁ&m?@tlﬂ\ﬁn iileﬁé@f]ﬁl!&@ﬁtodﬁtraﬁﬂm%cated at
pant ograph 203 for rechargi ng the set 15 o% capacitors 10 fo

prescribed ti mehy fephaadisaref th: ship, allogiinggonductasy Qﬂmfméﬁ?g@th&&ﬁ |t‘eﬂld53?n

source S to CO%H&ERJ@U%&BMJM%O %&Qaté’ﬁ!e%ﬁcﬁt%n%%&kﬁ%%ﬁé {bgitquJd'hfg%ld
with for exanple an RVS voltage on the order of 20,000 V. The

pant ogr aph abl dhemafcqnagfﬂnem@tet@swﬂa@ Bawesordudtoss 130 and 1 Yrexteod oydra rgigep,
and an ) ust ot Rl B 0l 535 BfBgR Syl BT S
ext ensi ons 205 weithih ﬁh&ﬁletghtarapgmmdmdomﬂﬂhhmeiﬂl ’(Hﬁlshlp's nstivdse Theogediogepand
unl oadi ng zone 7. 0n f.0 passen and/.or_vehjcl.es, t

i st ance’ bet wedrAkeh B B inPRBRSRAR et Mparir ob S6E et
the width of thensliop2eX by tehsisdiiiy A edndictad 204 30 bowplied tel esnduétors R0
the stern or bow to _dock 207. 25Figures 7 and 8 a vari.ant
of Figures 6%a ri’t’i‘gI a%lvﬂegenlg’ta%‘i‘?c‘f‘iﬁbrtp%é’? ofigfpaihe pﬁ?t?g{aﬂlleé\{ &ves §s

t he departure. phdictorD2eNd/deEreé 0f FB&loaY fni Neddht RAIhNesTRé: toS&@BIﬁbﬁ 00,202
i's provided on a float 200 running in a guide 201 fixed-to the shore

Gui de 201 hol d<opplansgwith thg sip'y@etiasson i n hori zontal coordi nat es,

with a degree of frees’é)me' Eba'f'%Q*chlde@ &Q%ﬂ%@ 1%taliidtm 6@§Héﬁ)ri3ar9f
t he water surface Won which the float 200 is | ocated

anot her enbodi rrenstantly e cqpdast wgh a?ﬂdu@tergéﬂﬂ pépandismAph Q@bmrde@ergplgdw gRéd
on the shi p% 400@%8&%1% AP ' a DrederdBEd hCRBNCHLRE @ e fiteifiifg (cRrrent

conductors

supplied by source S to conductors 25, 111 is high voltage alternatihg 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
motion. Posts 202 are for example provided on a lateral extension 205 of dock 207.
20 For example, twe lateral extensions 205 and 206 are provided, between which is the
loading and unloading zone 207 on the doek 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 bov_J 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 resine’ct to the departuré pbint PD and/or to the airival point PA.
Stanchion 202 is provided on a float 200 running in a guide 201 fixed to the shere.
* Guide 201 holds the post in a position in horizontal coordinates, with a degree of
freedom in beight in compliance with the motions of the water surface W on which

30 the float 200 is located.



pant ograph 203, -and conductors 130, 131 being connected to current
source S and being provided at the departure point and/or at the
arrival point. 5In another enbodi ment, connection nmeans 25, 111 and
100 could also be in the formof a robot or of a nechanical arm on
t he ship and/ or on the dock. The supercapacitors, or '

ul tracapacitors or nodul es used have an | owabl e nunmber of cycles
greater than or equal to 100,000, even 500,000 or 1,000, 000. The
supercapacitors used in set 10 have the advantage of a |arge nunber
of possible 10 working charge and di scharge cycles, which is one
mllion in the sizi Agaeothamsmbodjmoetntha ipantegtaph describythiaboversgrldiherevided

e of the shig feSlEShideRk SURRNY peilhUmeddh i1 8396 Shauhesddlr

whi ch has to carry tri r ossi ngs,
life of the setpaufograabém tapd sondsctatyddP, 130 bpimgresnnet®d trecurrent source S and
citors or S S d are used with an

supercapacitors, .or ul.tr.a

on- board el ecﬁeﬂ%rovééerdc?ﬁﬁ@%?%&pf’gra oraé %ma thg a nom nal
charge in a gine Iesjsaﬁdﬁ&aemboc&nqmlcomcﬂ&hmmaemlamemooecﬁﬁdilktaﬂsb ar
equal to 5 nln or 3 nut so f'hat ch ried out
during a stop a W3 of 2 FRPt R4 aB@ﬁW?“&ﬁHFBPgﬁgL?%E& @%ﬁ‘%0|nt The
electrical circuit qme%ﬂﬁnﬁﬁﬂﬂﬁﬁuéﬁmﬁﬂhﬁkn&@dﬁQﬁx&ﬁ@u&ﬂﬁh%ﬁhlmﬁhﬁbhlS
20 al so S|zed to-allow this charg time transf or ner

adequat el y si ze#mfbsy of Gyglen piggcr ﬂa@n ero‘ﬁwéé? #W%%m S0GA erolaRA0LQ0.akhs

for exanple ar rﬁﬁ&@&aélfbrssesrem sLttO10f BRE I?heaacfv%ﬂbzgertﬁda fatile! musbRAB Bossible
vol tage of for exanple in the nunerical exanple given above,

where 8 noddp esquegagh@rahg@chdis@aee royees, whichHs eanmillipyin fg sl exgmples
V. For 25 exanplie. .8k €ast two or ‘three nodules are in seri es,
Several branches, Wth at |east two or three nodules in series in
each branch, are for'fhsmmpmlva the tifenefalie ship'pelecitiidabbupply. Thus, i0the fgpe of a

cramle 920 b e Shicd R0, ER6M B3890l LIS 3t
ref erence to thetéfcgpaciers erboutad yeapi d 30 connection of the ship for
recharging E.E © capa(iJhg (sjlll’psercallaarc];:tgrg,eor% aga%lagF ors or mot}I%Ies use@ 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 minntes, even less than or equal to 5 minutes or 3 minutes, so
that c]ja;ging caﬁ be carried out during a stop at the departure point and/or at the
arrival poiﬁt. The e_lectﬂcal 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 series to reach a required full-
charge voltage of for example 960 V DC in the numerical exainple given above,
where 8 modules arc 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, ere for example arranged in paraliel in
set 10, for example 320 branches of 8 modules eacil in series in the ﬁumerical
example above.

The connection means described W1th reference to the ﬁgures ensures rapid..

30 connection of the ship for recharglng the capacitors. In one embodlmen’c, the ship



.19 conprises at |east one diesel engine for support and for energency
use, and a fuel reserve sufficient for conveying and for dealing with
hazards at sea. Under nornmal navigation conditions over a
prescribed crossing between a departure point and an arrival point,
the set of supercapacitors 10 can be sized to 5 provide the total
energy source needed for the crossi'ng. The diesel engine can be used
for support or for-enmergency supply for the set (10), .t he' power bus
11 or 104, as well as the ship's shipboard system5, but it is not

the sole main. ener sour ce. ﬁgf ndi ng. on t-he enpodi nent, the g
al so equi pped %PW%r £ 2 leapk pgy E@ﬁ@W PIOTUPEYT aRFHIOE AMEEERCE (BpI%° B

bus 11 and shi pheak duBkigfsricenvdghiaidtoPdealGoIDR;ads Mstd) a ship
propel I ed by diesel englnes based on fossil fuels, the ship can have

as a main energy solinde neyeal ngyigafion|dgaditiens pysy m@Ecseited cFgseng Petween a
ded by th d
provi ded by t ?%%m'ﬁ g aatrrvgp,gbﬁﬁ ﬁl'é%@tlhéi‘s?ﬁgfh%gcﬁo'&el% ﬁeos%eartb nt

of the ship an onsi ce t osts for
Di esel engi ne. provide the totbaicmcray rsglrceoneteﬂ@ fontherarossing. Theediesalpgigine ramhe

conprise a set 0 | ec nacli tor 00 ce
COmPr 52 2, 36tk pp BERELARLiob T niPRAS b (Y bR RetpTEE PO
needs of the shk prebaerthet sihfp‘sph@hmrd betnd§, b itdenot the sole hipmnmelgp lkouxgg. at

th t, the shi ts itself t ther el
Tocated at the RPRCHOHIB ARCERb A RBCGEmaEy P AL RRY CRFERET

purpose of rechangiidhtah RgpEapaes BeN$ aidshipbeird elarit Betvokitar ge and to
supply power bus 11 or 104 20 and shi

b {
In the forehding, tHemREed Eith @ SPRAIRS @PgégﬁﬁLgégéégﬁﬁ§€¥gﬁm ngh@e

rest of the el gghChfRive @4 & Gidint 8durdeQA &Lt prevofbdderddbin SOdleRick e
- enbodi nent of Flgure 9eIS mnn?%%wtgnthai %f Figure 1, mntcnﬁﬁgvgane

constitutive cosplemeeksThigiwilh considgrablytedise éhqﬂ)D@O%ﬁ‘i/ af theshipjand will

between the Seloof} de%%@d%@@thme?comfmﬁeﬁfege@e& fur rent bus 11. The
DC- DC converter. 41 conprises a first i% connected to the set

of capacitors 10 anda@ﬂhmibﬁmﬂﬁﬂmgmu§w$&%&bmﬁ@@9@®mﬁﬁadﬂ(@@ﬂféh@n@%t
D LT T ORGP AR iAol R,
charge | evel, aﬁ% 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 embodlment of Figure 9 is snmlar 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 DC;DC converter 41 c'omprises a first
DC side 42 connected fo 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 varies with their charge level, and
the main direct-current distribution bus 11, which has a fixed voltage. In the case of -
30 Figures 1 through 4, where the capacitors of-set 10 are connected directly to main '

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



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 nmain distribution 20 bus
nmust- be regul ated to take into account the-voltage variation of bus
11 during the charge and di scharge phaseg of the capacitors in set

10. The enbodi nent of Figure 10 is similar to that of Figure 3,
with the sane constitutive conponents with in addition a DC DC
converter 41 between the of /5, capacit and

di rect-current %Hﬂ@u?ﬂ"j?e TeEH teé(‘io f8ke i é‘P"t“EF eﬂl%acg&ﬁﬁ?qtlg’égf'%imfurdﬁmﬂjée

si de 42 connectg4 g&dtmhﬁggphggesgmagd 8foss ia9etanpd a second DC side 43
connected to the élrect current bus In Figures 2 and 4, the
set of capacitors 10heembagdiment B%Fkg@ﬁrl@dfﬁ aimilerctorsat/af Fige drvigt the some
and 122 by way ¢ Stlﬂltllvé g&ﬁgﬁ V\% 19%(&% %@?j con%'rte%f‘b%een t}l%e set of 1.
A sel f- propelle p conpri si ng at east a first s |5%oar
el ectric net&vorr:kpa(:ﬁ)r$ 18tand Ehashectfcarrﬂmbns ¢l.ce@&RC @mmﬂey 4basnlplist$ a

- 104), propul { d
i ng‘rgg?ds;)?‘%%ﬁs‘?%%edﬁﬁ‘%%%%)m e e Oha El{onsean %P&’;éﬂdﬁq‘o b"‘ 45

with electricitoyntebed fd ths tirshtyrkashd 1€l ectric network (5) and sai d at
| east one drive notor 4 thro h said in,electrical  supp
o (11, 104) . wher BVHSHHZ G iy et ner i A0 B i tFeabiecRy shtiCiAY

(10) of el eCtric@m@ﬁ&@@lﬁQfdslmaylwﬁgoﬁat@@&aﬁbD@imec&ivéﬂ&.SO.aS to



provide, at their nom nal electrical charge, at |east tenporarily,
bot h of the nomi nal supply of said at |east one first shipboard
electric network (5) and of the nom nal electrical supply of said at
| east one electric drive nmotor (4, 1004) Z2hrough said nain electrical
supply bus (11, 104), and 15el ectrical connection neans (25, 111)
arranged on board the ship for connecting the set (10) of electric
capacitors to another electric network Iogghggﬁgt an arrival point
and/or at a departure point of the ship, Tor e purpose of
rechargi ng the capacitors to their nomnal charge and to supply the

first shipboard el ectric. net ring a stop,at t

poi nt and/or at thg gfrﬁrﬁPéPesé tghezsglpfo ’§m§ ﬂ)eaafc%gl?saalﬂ b%‘!l electric
claim1l, whereefivdRes%ht RabtSondSidio RRE A ?;ylwﬁs on 1@Mﬁﬁar@pu@sﬁ&§ﬁlemﬁ€(§),
di stance situated between a departure point and an arrival point, .

sai d at | edst ableestswre ¢rivg)matbr &4,d604) for dalpmglsaldrmolhdwmgleans (3), and supply
capaci tance si_zed vi de,..at; their n r| cal

ratio (R equé‘?eaf‘%%oétﬁp@ﬁ’g W slegtri t‘ikle?’fﬁt Sﬁ@b %ﬂm%%%BP& @3 aﬁ‘iﬁrﬂd
at |east one ft Iegdt cabidpive atotorqle pa04) ehr Tckmbin)el¥dal §upglyds (11, 104),
prescri bed di stance and of the nom naI el ectrical supply 01)’ said a

| east one el ectricwhers® notor (4, 1004), allowing travel over the

prescribed distanc ectrlcal supply bus (11),
el ectrical connect ﬁon%@qﬂ&(lggbgaq%a%%% ng arranged aboard the ship
for conneatdi ng t heogetset X0)) of etdoadd chmacitoRabdviigy & tapatib@coOtsiRl so as to

electric network | ocated at 30 the arrjval point and/or at the

departure poi REOVEe, oh hedngminglgleinical sharpe ok lesst tepporasidndiogh aftherpeminal
capacitors to l: i

el ectric net WSltl (5§@5dlﬁlralﬁ%asgla§% gﬁStgsp f]!)tb hge}dzérf%%\% ag)fﬂ%lt(g);% (21:@1231% ﬂnal
depart ure poi electrical supply3of siwatééwmlmoatmtmh dgvet motnlr &,r004) thivergRisaid main

said at | east ne set ctric capacitors has a capacitance
sized to provi® Bm %]tsuPéﬁlé(% g{legp% 511 om nal charge, both 5 the

nominal supply of spigicat cb&%%ho@r}ﬁeetnw@ts qhnr%&@wlo%cﬁo&lﬁ afRt m? Kfor
(5) over a prescribed distance and the nomnal electrical supply o

sai d at | east conmecengtherdet (HD)iofelavtricoeapgditory G another inamgnetv@vleﬂocetcérat

104 " °" ! 7 SRl B A R PP a7 o S B Rl Rl

one set (10) @fe edRekdrk Otoh@e@mhéloaﬁrgbaan@t& @%ﬁy ttﬁé‘@i@stssllﬂlfb@aﬂdoelecmc
provide, at their nom nal electrical charge, t he nom nal supply

of said at | eagwoshé&Skquing @ﬁ@mﬁdé& a'rlémlep,qmt. azld#vétav\meldep@wrap@lmt he

?Zm 2813 4)e|2,??ﬁ$ (r)'u;ﬁl %Z?gg lSlXIP ?Iﬂb%rt?sgcé%ﬁgia?%}}%?eq% %lt ! '1sC¥g cf tomi)awgation

shi p transl at bosr s pescibedsdistalirnsititedGietbecica dermipRed poitasPaedrivalipéint,
155. The ship aaé [?gl ng to 61 3/ one of the, foregoing clains, wherein
the connecti ofdifdhifastaiersshild Pf\%le%tﬁFﬁaR?Gﬁﬁrﬁlh@‘ém%@rFéﬁ%qﬂéﬁ@ sizeddo pIcyide,

capabl e of being.p on'uaal Héa%ha epmat%ogis %%tttbeaéfabs? b% bPfoth of the

departure point and/or at e arr v poi n extern conduct or s
(204) carri ednbyinakcinaply OZEEI saite ainastonat Bdt ahipbdwed ddgatd vewvopoi(fit over the
and/or at t hep?erscr:rllbv %l dxgtglllcrét anfdocgf tﬁg ngr?l?nsé {ectrlcgll Ju];)S enfcsglsd elltr]eagf? Ione electric
drive motor (4, 1004), allowing travel over the prescribed distance, through said
main electrical supply bus (11),
electrical connection means (25, 111) being arranged aboard the ship for
connecting 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



20 conmpensating for the distance between the ship and a dock at the
departure and/or arrival point, and to establish electrical contact
bet ween the ship and the dock. 6. The ship according to any
one of claims 1 through 4, wherein the c&ection nmeans on board the
ship conprise conductors carried by nechani cal neans arranged so as
to conpensate the differences in height between the ship and a 25

dock at the d?d%ﬁﬁr?}ﬁgethéﬂﬂf)ﬁlﬁto?srfo' thak nBRYiRH cﬁﬁ%etaadf%@@ﬁﬁm%@ﬁﬁsh% board
di stance between t'he ship and the dock, and arranged so as to be

into el ectri calectiomebwerk (Opduringrciomat thterrivhl jpoint andfre atl satepanhee pomnt

I £ e e R e R S

claims, wher ebiba&ﬁ&s&ﬁ& a?&pécltahc@ilz&da@qﬁbﬁaé SatitBeiP Elebti# nominal charge, both
super capaci tor type. 23 8. The ship according to any one of

the foregoPngthel zamisal supebephsaidet bagpmy frehsipkonp eleseicanctiverkstd) oier a

one- {nt or nal - BsRtT SREs L b A RPUGAOR AT el oY Rlape SR bore

reserve. drivE&moidi€4 sTo0a) aﬂ@\@lh@ i@ gel loR ety pREYd difiendeOhesi@hRgid main
clainms, wherein the set 5 (10) of capacitors conprises a plurality of

branche; neapl§ctiisgl SBBIP!MJP@#( 104 branches in paral |l el, each branch
conprisitng Severa' % gléf]c%%ﬁé?o @Blpﬁﬁ' r&ﬂ@ﬁﬁ%&?‘!gédhe%@%l%fofelecmc

10. The ship accor ing oregoil n
the ship 119 ptapaciied has hhalﬁﬁcﬁ:mid’elsmﬂ t€ provide] aﬂ@&mmoﬁm@dlebmcﬂl dhetge both

nom nal charge of the set (10), 10 of capacitors from zero char

W Ehin a t nUegssnipREIDB Sid o st 6n A Bbour electi Tetwpre Uimg th
di t f

according 1o Mm%f‘@le@lfmcﬁgﬁlpﬁgﬁ%%ldqﬁ 19&'39&)15@&163@)@@?#&!@ rﬁ(ﬂﬁregﬁ 10(64;?%09@1

capacitors is connected t first DC side
DC- DC conver t eaid (i) elecirecak eappiyd bDC(Idi, d@4) 438) a slipvikdnshatios spaednlesst thah or

to said direct- c rent nnected to the first DC side (12,
15, 18) of at S92 8&%% f&@ja)c‘H?ﬂgerter 15 (13, 16, 19), the AC side
(14, 17, 2@) of whichhessHonResHRE ttooarﬁﬁ'oﬁe%tf theaRtegBif @lhﬁﬁst rWIYereln he
drive m)tor (4) and to said first shipboard electric network

suppl yi ng t hepenieetionameans onj bagrd e gnp conmelswjlcpmctqmr(&m;tliiimyap@ie) of
al so being co th 9 2) . of east .one
DC- AC convert 18% f@?mt?hémglgéc}l 'Q&D%n%ghe(éh agﬁq epcaﬁmfesp%%ﬂ%c@ e "the

to i nput condmeivar poih Withf Exterfglrdadidts (2104) amried by HedhaRidalSAeHns ¢ocated at
(100, S) of alternating current, for recharging the capacitors.

12. The ship Hedspaityg nosntang/osAbthsrriveé poist By spmgerringdiffernessdn height,
sai d el echp C?I%] &ﬁgﬁfgéfog AbSicd Pawedt He & ng?%djatdla ﬁp h% cf’e'ia%%s and/or

| ocat ed near ng area and conpri se con ors

131) capable mfnvbbpmgt,pmﬂto Mabheloatteantalmﬁﬂacmqoé@rtha‘slap yind chiedisck.or s
(204) remaining at the departure_point and/or at the 25 arriyval
point, for rechar gﬁn %Fhéhlﬁa%féﬂdt“& 4o any one of claims 1 through 4, wherein the

connection means on board the ship comprise conductors carried by mechanical

means arranged so as to compensate the differences in height between the ship and a

25 dock at the departure and/or arrival point 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 pomt and/or at the arrival point, with external
conductors arranged on the dock.

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

30 (10) of capacttors is of the supercapacitor type.
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8. The ship according to any one of the foregoing claims, wherein the supply
means comprise at least one generator set for support and for emergency use driven
by at least one internal combustion engine supplied from an on-board fuel reserve.

9. The ship according to any one of the foregoing claims, wherein the set
(10) of capacitors comprises a plurality of branches, means for comnecting the
branches in parallel, each branch comprising several modules capable of being
commected in series. |

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

11. The ship according to any one of the foregoing claims, 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 side (12, 15, 18) of at least one DC-AC converter
(13, 16, 19), the AC side (14, 17, 20) of which is connected to said at least one
electric drive motor (4) and to said first shipboard electric network (5) for supplying
them with alternating current, the direct-current bus (11) also being connected to the
first DC side (22) of at least one other DC-AC converter (23), the second AC side
(24) of which is connected to input conductors (25) for connection to an external
source (100, S) of alternating current, for recharging the capacitors.

12. The ship according to any one of the foregoing claims, wherein said
electrical connection means (25, 111) aboard the ship are located near the ship's
docking area and comprise conductors (130, 131) capable of being put into contact
with complementary conductors (204) remaining at the departure point and/or at the

arrival point, for recharging the capacitors.



