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2014 = 20507
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1978 = 2014 = 2050?
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SeaW|se Giant —

Happy Giant — Jahre Viking —

Knock Nevis — Mont

564,763 DWT

L=4584m ;B=689m ;T=245m
Gesloopt in 2010

Grootste schip in 2014:
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Ever Larger Tankers
THE BAPID growth in the sis
oll tunker has
past year by th 3,
viessed of over 200,000 1o doa
the Idemiitss Maru, and by the
of six tunkers each of
deadweight for the Golf O (
e, preocted vessels will be used
to tousport crode ol from the Pere
o stotage depot & an
hiper

the Europwan oil refinenies in snall

1f sufficiont depth of watet s pro
vidhd ut the ding and storage ter
minaly, the growth in stze may continug
with « possibility that there will be
GOO000 towmers and 1 wmillion  toe
deadweight tankers

¢« Carrier
THE SHOBU MARU, e of thy

bulk carriers now in serviee in Japan

o hor nalden vou taomghy the
wnima Canal fy mibd-August with &
uegn of 55,000 long toos of coal from
Notfotk 10 Tapan. The big ship is 815
foet in length and bax o beam of 104 49
faot which put her tn o class with some
of the Can Her
DT welght  was A
H2A18 tons, Her agent a
Boyd Brothoees.
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PANAMA CANAL TRAFFK
STATISTICS FORl FIRST QUARTER
FISCAL YEAR 106%
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New [Italian Visitor

THE DOO-TON Ttulinns tiner Euge-
i € I mukie ber Brst visit to'tho
antary & when she docks at

Esthinm

Cristobal during & 3aday Carlbbean
eruie, secording to her local agenty,
C K Fenton & Company. e

Bt i 1966, this Tuxary finer s
tldered the largest amd Fastest yos-
el of the noa-governmental Ttalian Heet
spred with 4 double st of
fned stabulizess swhich elimigate rol-
ling el she halds the speed tecord
27 knots ) ou the Mediterranean-South
Amwrien .

She i eqy

The Evgrnio € 45 sehedaled to vist
St Thoman, Fort do Franee, Bridge-
town, Port ol Spain, La Gualen, then
Crmtobal, Mon Bay, Port Everglados
aoed finally Nassan hofore hrading honw
to Gt

New Cargo Vessels
LYKES BROS. Stearmhip Coo Ine., of
New  Orleans, which & one ol the
Pavama Canal's biggost costomery, hos
nvited bidy for the constoaction of 3
new allpurpose aargo ships it plany to
aeldd s it Bewet, aocording to an article in
Brandon’s Shipper & Forwarder

These ships, to be the laegest of
commen-carrier cargoliners ever. built,
will be 875 feet in length und 106 foet
in beam. They are to be named the Sear
bee Clasy, in honor of the LS, ¥
constenetion battulions obsorving thelr
5th iversary this year.

Each deiven by o powerplant of
W00 shaft hoowpowor, the lugen
ever installed b any cirgo vessed, the
Scabees will eroas the ocedn it 20 kuots
e faster. The company plans o place
them i service between the US, Gulf
ports and Continental Eutope early
m 1970

Lykes president Frank A, Nemec was
mported as stating that the new ships
will offer unprecedented flexibility in
carrving various types of commerciul
und military cargo, “This i5 not fust
another new ship but is a whole new
method of ocean transportation based
on a new method of handling shipboard
cargn.” Nemee was quoted in the
article
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One MiLLion Ton DeaoweicHT CRupe O CARRIER

SR A R S s L e CARGO TANK ARRANGEMENT
This system of trans-shipment is the M1 N [N s TN TN YN ..’
economic solution to transportation of ’ \ BN AVA RN AVE \/! 7
crude oil in large “Cape route only” ves- i | | |
sels. If sufficient depth of water is pro- g el
vided at the loading and storage ter-
minals, the growth in size may continue
with a possibility that there will be
500,000 tonners and 1 million ton .
deadweight tankers. o : : : -
» 400N,
8 e
0 $.00M
d BoOM

w AL 4’
HYDRAUL/CS RESEARCH UNIVERSITEIT i :
i e G ARITIME \TECHNOLOEY
KUONLESGE CENTAE HANOZUING GENT _ MARITIMEATECHNOLD

IN SHALLOW AND CONF




7)

“Schepen worden steeds groter...

- =~ ‘..:'. . e
—.r J'J.'\\l‘ =i b
—eiez -1"‘! .‘. —— 3

~—-L“"“343m"B 635m

-

r
HYDRAULICS RESEARCH UNIVERSITEIT MARI ( INOLOCY
KNONLESGE CENTAE MANOEUIAING GENT AARCHINE kLN TET



“Schepen worden steeds groter...”

—. Mozah + BRei#Sterschepen
| 266,000

Methania

B 131,235 m3
© Chris Pietquin
MarineTrafficcom — L =280mM ;B =42m; T=11m

Grootste'LNG-carrier in 2014
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Early Containerships (1956-)  i— 137x/7x3 (LOA - Beam - Draft) B cantainers across g
500 - 800 TEU meters 4 containers high on deck -
A _ 200x20x3 4
Fully Cellular (1970-) : 10
1000 - 2,500 TEU il ———  215x20x00 4 containers high below deck 4 NP

8
e () A 2503125 ; -

p 3000 -3,400 TeU

i
v m A
HYDRAUL|CS RESEARCH UNIVERSITEIT MARITIME\TECHNOLOY
b.t:: ,:‘, GENT L : ‘ cLANULUD




‘Schepen worden steeds groter...”

Early Containerships (1956-)  i— 137x/7x3 (L0A - Beam - Draft) B containers across E
500 - 800 TEU meters 4 containers high on deck -

A el —  200:20:3 4
Fully Cellular (1970-) § L

1,000 - 2,500 TEU vl e—— 21520110 & containers high below deck 4 SR

8
P (08 A 50325125 ; -

B 3,000 - 3,400 TEU

13
Panamax Max (Rfi3-) m !
s

3,400 - 4,500 TEU

Past Panamax (1988-) g

4,000 - 5,000 TEU 5 -

Anforderungen durch Containerschiffe der 4. Generation

Dipl-Ing. H. Hebeler, cand. srch. pav. M. Schubning, cand, arch. nsv, A, Woiper, alle Hamburg

Auf der HTG-Hauptversammlaog 1987 in Kiel werde aun der Arbeit des Aussch fiir betrichlich des Haly chl (ber Se
logatachen 7rm|mmrnhln¢rd'| wodtwesten Costainervorkehrs herichtes. Fin damals voepestelites l.u\lm Teaprummes (BAL 1) reigre wuf, Sab der
Trangpert wines Comsaimens pro km per Lew mindesters oslimemal wo teoer 38 wae per Seonchifll sed mindestons fiofnal w lever wie per

Contaumer ganceog odes Crofmmbmpesschill

Diese okonoecdica Zwinge fihren dazu, a3 dic Reoder, die p im Containerverkels des Keades die Lestung Oos Geuanmiiaspories vom
Fabsiknor bis it Sen Supermarkt ssbicten, st dom kotenginstigien Tramportmiltel, dess Seeschifl, soaeit wis moghed iny Bisscalaod (lns
Zeotress Set [olustzie ued Verbewacder) fadzes wollen und deshalb anch in Zukusf) anch Seanie, Montreal oder Himburg Gahren avides
bl Baese FHiSen Ober 100 tie! imt Bunnenland legen

S0 werden wir uns in Ces deutsciien Seehibien auch mit des Asforderungen der ( hiffe der &, Geseratoo befussen misses, uber deren
Elgeaschafios die beides Schiffbaues Schiobeing und Wolper begichies, Dhiese haben v mehomosaticet Arbeit die Asbeasabibofe auf mehrerzn
Coatalperterasdngk ios kn. vad Awsland genau stodiern, &c Weorte saalysiert utd woeden ia dea dbeidén folgenden Abschninen Gber elnige dieser
Ergehaive anssapen

HANSA - Schiffahrt - Schiffbau - Hafen — 125. Jahrgang— 1988 - Nr. 4
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CNIIISIaNnge s5ina wegen el KONSITukIiven rroolcme orncner SCNIrc

erwarten. Es ist anzunehmen, da3 die Schiffe
nger als ca. 300m (PANMAX-Linge plus eine 40'-Bay) (Bild

ANJETUNSE]
)
#

KT I1IC
nicht |

Von entscheidender Auswirkung auf den Umschlagist di (
' reite. Mannimmt anjdaB die Grenze bei
16 Deckscontainerreihen]von je 8 liegt, was einer Schiffsbreite von

app 4Um entspricht. Gegeniiber PANMAX-Breite mit 13 Reihen
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Farly Containerships (955-) iy 1377x8 (L0A - Beam - Draf) § cantainers acrass B
£nn _ onn 1o metars 4 containers high on deck
500 - 800 TEU 8
A 200x20x3 .
Fully Cellular (1970-) 5 0
1,000 - 2,500 TEU h Z15x20x10 4 containers high below deck 4 S

;B
paﬁ”"‘f’* f'ggﬂ') A 250x32x125 s I
3.000 -3.400 TEU
B 3
s s (555) g —T :

3,400 - 4,500 TEL s

5
Past Panamax (1988-) )
: 4,000 - 5,000 TEU _m 5-
7
T w 9
5,000 - 8,000 TEU 5-

|' [
D New Panamax (2014-) 10
| 12,500 TEU B -

‘ Post New Panamax (2006-)  297x56x/5.5 ; 22-10-8 (not shown)

23
E 15,000 TEU 10
Triple E (2013-)
| 1000 T 8- |
. - =
L4 [T
HYDRAUL!CS RESEARCH UNIVERSITEIT

GENT VAN



“Schepen worden steeds groter...”

-
~ 1968: 752 TEU 20000
18000 @—r’
= /
2 16000 ) //
£ 14000 8 /
2 /
G 12000 7
o //
T 10000 ‘@
T
£ 8000 IR /<
éf 6000 ¢
o s(®)®
o ¥
1970 1980 1990 2000 2010 202
Year
= 5 o =
e B i ™~
gt UNIVERSITEIT 1115



“Schepen worden steeds groter...”

Grootste containerschip in 2014

Maersk McKinney Moller + 7 zusterschepen
18 000 TEU
L=400m ;B=59m; T=145m
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World’s Largest Containerships : 2006-2015

TEU Draft Containers
tdw m Rows across
Jiangnan Changxing Hull H6002 o
CMA CGM TBN . i i3 5o :&% 17,859 TEU 16.0 21
2015 Sep == =N ~185,000 tdw As advertised
Hyundai Samho Hull 5746
UASC TBN 18,800 TEU 16.0 23
2015 Apr ~195,000 tdw As advertised
DSME Hull 4277
MSC TBN 18,400 TEU 16.0 23
2015 Jan ~195,000 tdw As advertised
Hyundai H.l. Hull 2696
CSCL GLOBE 19,000 TEU 16.0 23
2014 Nov ~195,000 tdw As advertised
DSME Hull 4250
MAERSK McKINNEY MOLLER 18,270 TEU 16.0 23
2013 Jun 194,153 tdw
DSME Hull 4161
CMA CGM MARCO POLO 16,020 TEU 16.0 21
2012 Nov 187,625 tdw
Odense Hull 203
EMMA MAERSK 15,550 TEU 16.0 22
2006 Aug e 156,907 tdw
0 100 300 400 500 ALPHALINER
Length Overall (LOA) in meters
= . r\
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EVOLUTION OF THE WORLD'S LARGEST CONTAINERSHIPS (1985-2011)

LENGTH OVERALL NAME YEAR TDW TEU LOA BREADTH DRAUGHT

M M M M

<220,000 <20,200

Emma Maersk 2006 175,000
e Gudrun Marsk 2005 115,700 9,500 367 42.8 15.0
L Sovereign Marsk 1997 105,000 8,200 347 4238 15.0
T Regina Maersk 1997 90,500 7,403 318 42.8 14.5
. e Myk Altair 1994 63,000 4,953 300 37.1 13.0
P mm——— President Truman 1988 55,500 4,538 275 39.4 12.5
100 200 300 400 500

Source: Alphaliner.

5 AtFebruary zom.
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Let's make STX World Best with the spirit of Creativity & Challenge

Dream & Future

NEWS

Addr: STX Namsan Tower, 631 Namdaemunno 5-ga, Jung=gu, Seoul, Korea
Tel : 82-2-316-9778 | Fax : 82-2-316~9779 | www,stx.cokr

06

Development of the World’s First
22,000 TEU|Class Container Ship

STX Shipbuilding succeeded in the
development of a 22,000 TEU class
container ship for the first time in the world,
exceeding the 20,000 TEU that has been
recognized up to this point as the limit in
the aspects of technology and economic
efficiency.

STX Shipbuilding developed both one-

which are 460m in length, 60m in width,

and 30m in helght and eqmpped with a

fields. Partlcularly
propeller it can sail a

the normal speed for medium and large
container ships, it is recognized as a ship
with high economic efficiency. In addition,
this container ship can save more than 40%
on the unit fransportation cost compared
with that of existing super-large container
ships.

STX Shipbuilding, which received orders
for 9 container ships of 13,000TEU from
European shipping companies, proved
again its advanced technological power
and simultaneously provided an important
base from which it can leap toward becoming
the world's leading shipbuilding company.

2008, 5.1 NO.85
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Ast e d15
¥ir43.63%n

Alst -

“malaccamax”

Plotinterval 60 s 9 { R P i 1000 =
* Gelijdedok Soelfliinge Dokbreedie = S00 m Voor | 637059
470 m 60 m Siulotie 7. uilgevoerd op simslalor 360 Dolum  : 2010-09-17
Wind nnw6, Sliroming vioed Tijdstip  15:58 22
Schip: L=470m, B+60m T«15 5m Duur ;3275 min

o3 i -
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Grootste containerschip in 2014

Maersk McKinney Moller + 7 zusterschepen
18 000 TEU
L=400m ;B=59m; T=145m

=  Verdere groei?? !

; ) w1
- O me
=>»| Kan de Schelde een verdere groei aan?
e TR |

i i AL .

—

-
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Tot 2008:

2009:
2011:
2012:
2013:

L<340m, T< 140 dm

L<360m, T<130dm

MSC Beatrice (366 m * 51.3 m)

MSC Daniela (366 m *51.3 m metT=152.5 dm)
Edith Maersk (397 m * 56 m)

Mary Maersk (399 m 59 m)

April ZQ_QQ_e,MSG’Beatrlce 9 S Januari 2012 — Edith Maersk
A =
e I} (\
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2013 — Simulaties Triple E
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Gantry Crane Evolution

Year Vesseltype

= 2013 Triple-E

o : .~—r-~--—-»~--» 2062 E-Class
-
— = T SR 1895  SClass
| £ :
| @ B ;
| ’
S o e B 1970 Panamax
: : ! i '
' : E—_ ! ' ¢
' 4 [ !
i | ' 1 p '
d | i 1 p f
1 ! | 1 R :
| SSEE— ] 1
v Lifting height| 25 i |38m | |awm[s2m
: | ' 1 ' '
! | ' | ‘ ¢
i ! - ! i !
b Quay-level i ! b
T T Y
i 2 — . — 3 1
1 ' i : 10m : 14m 1 l]‘m i7m
! i
. ! d 5w Lirm i : |
f : ' . 37 m ' :
' 20 m ‘ 54 m e u ! t
H 305m G
I e 2.0 57 > H
Backreach!, 28m Rail-gauge 12m. » Outreach

flandcrs\’
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1. “Schepen worden steeds groter...”
2. “Schepen worden steeds groener...”
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MARPOL Annex VI
« NOx Emission Standards
« SOx: cf. Emission Control Areas (ECA)

North American Coasts ECA-SOx
from August 1, 2012

Baltic and North Sea ECA-SOx

North American and US Caribbean US Caribbean ECA-SOx Maximum fuel oil sulphur content within
ECAs will also be ECAs-NOx from January 1, 2014 all ECAs-SOy after coming into effect:
from 2016

Regét
er

Up to December 31, 2014: 1.00%

From January 1, 2015: 0.10%

MARPOL Annex VI fuel oil maximum sulphur content outside of ECA-SOx reduces from 4.50% to 3.50% from January 1, 2012

-
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MARPOL Annex VI
« NOx Emission Standards
« SOx: cf. Emission Control Areas (ECA)

1July 2010 Tier Il NOy limit for new engines [Global]

1Jjuly 2011 US Caribbean Sea ECA adopted at IMO MEPC 62

1Jan 2012 Cap on sulphur content of fuel® 4.50% to 3.50% [Global]
1Aug 2012 North American ECA took effect SOx and NOx® [Local]
1Jan 2014 US Caribbean Sea ECA takes effect SOx and NOx® [Local]

1 July 2015 ECA cap on sulphur content of fuel 1.00% to 0.10% [Local]
1Jan 2016© Tier lllNOy limit for new engines NOx ECA’s only [Local]
1Jan 20209 Cap on sulphur content of fuel 3.50% to 0.50% [Global]

.
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Maersk E Class (2006) Maersk Triple E Class (2013)
Lengte 397 m Lengte 400 m
Breedte 56 m Breedte 59 m
Diepgang 15.5m Diepgang 14.5m
Capaciteit 14 770 TEU Capaciteit 18 340 TEU
Vermogen 80 MW Vermogen 2*32 MW
Snelheid 25.5 kn Snelheid 19 kn
=>Nieuwe schepen: lagere ontwerpsnelheid

lager vermogen

=» Bestaande schepen: lagere vaarsnelheid

; =
nders O JITTI1) f
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=>Nieuwe schepen: lagere ontwerpsnelheid
lager vermogen

=» Bestaande schepen: lagere vaarsnelheid

Motivatie:

=» Brandstofprijzen, economisch optimum

= Beperking emissie van broeikasgassen (GHG)

=

RRRRRRRRRRRRRRRRR
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IMO (MARPOL):

In voege vanaf 2013:

 Nieuwe schepen:

EEDI = Energy Efficiency Design Index
[ g CO, /ton /zeemijl ]

 Bestaande schepen:
SEEMP = Ship Energy Efficiency Management Plan

=

RRRRRRRRRRRRRRRRR
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SEEMP (Ship Energy Efficiency Management Plan)

SEEMP measures

1. Fuel efficient operations
1.1. Improved voyage planning
1.2. Weather routeing
1.3.Just-in-time
1.4. Speed optimisation
1.5. Optimised shaft power
2. Optimised ship handling
2.1.Optimum trim
2.2.0Optimum ballast
2.3.0Optimum propeller and propeller inflow
considerations
2.4. Optimum use of rudder and autopilot

3. Hull and propeller optimisation
3.1. Hull resistance optimisation
3.2.Propeller management

4. Machinery and equipment optimisation

4.1.Main and auxiliary engine optimisation
4.2.Equipment and systems
4.3. Heat recovery

Cargo handling optimisation

5.1.Cargo heating and insulation

5.2. Other measures for cargo handling
optimisation

Energy conservation and awareness

6.1. Accommodation energy optimisation

6.2. Use of renewable energy

6.3. Use of shore-based power sources when at
port (cold ironing)

6.4. Energy conservation investigation projects

6.5. Training and awareness

-
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SEEMP measures

18

SEEMP (Ship Energy EfflClency Management Plan)

Fuel efficient operations

1.2. Weather routeing

Mnroaved vovaade anning

1:4: Speed optimisation
1.5. Optimised shaft power

2

Optimised ship handling

2.1.Optimum trim

2.2.0Optimum ballast

2.3.0ptimum propeller and propell¢
considerations

2.4.Optimum use of rudder and au

Hull and propeller optimisation

3.1. Hull resistance optimisation
3.2.Propeller management

V\Jl L \\-Vl-\l maNsrin '3/

6.4. Energy conservation investigation projects
6.5. Training and awareness

w

flanders
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SEEMP (Ship Energy Efficiency Management Plan)

SEEMP measures

1. Fuel efficient operations

1.1.Improved voyage planning |

Teh W n
1.2. Weather routeing Farea Evample | Pihivtivs Fonrerior 1008 bnvie b
13Just_in_t|me : —a :: oI nnm: ».nn.u-,'tncof.. M
1.4.Speed optimisation s Wt L T -t -
1:5: Opt|m|sed shaft power — e | bt
2. ‘- LT Agw - !
. — = f
e ': : !
» “ Q
2 3 Optlmum propeller and propel = i arlas] we
considerations Smm B O B B R O KD K
2.4.Optimum use of rudder and at < Jhhmonoe =
Hull and propeller optimisati T e
3. Hull and propeller optimisation [ & e wn e ER S
3.1. Hull resistance optimisation eve.iruge | ST ST ] =
3.2.Propeller management SeaTrim  1§s] | ekl
nen at
'.I\Jl LAV ll\JIlIllg/

6.4. Energy conservation investigation projects
6.5. Training and awareness

i
i D T (f -
HYDRAUL cSs RESEARCH UNlVE RS'TE”’ i il
w . L ]L‘ Wé GENT rh.!‘.r‘uvw 'F-L’HL I.UU'_-




“Schepen worden steeds groener...”

SEEMP (Ship Energy Efficiency Management Plan)

SEEMP measures

1. Fuel efficient operations 4. Machinery and equipment optimisation
1.1.Improved voyage planning " - ol - ' A
1.2. Weather routeing & v
1.3.Just-in-time ) b -
1.4.Speed optimisation ' .

1.5. Optimised shaft power L Ry , ;
2. Optimised ship handling AL ‘&‘:' BV IOE
. : Pt Sl
2.1.0ptimum trim ,~._,\;_;‘\.;,§+'
2.2.Optimum ballast \‘ {,h C'; 3;& "1
2.3.Optimum propeller and propellel ),,\A,\{ \ \\ *‘1\%; % ‘53” { ’Q’('?' \‘ :

considerations H .\« .
2.4.Optimum use of rudder and autc '

o; "“\ \. BRI

{ P b
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: e S ¥ :
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: et D
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“Schepen worden steeds groener...”

EEDI (Energy Efficiency Design Index):

Attained EEDI < Required EEDI = (1-X/100) x Reference line value

A
0%
-10%
E
=
e
N 30
S Phase 0: 2013-2015
(=)
— Phase 1: 2015-2020
o
Ll
Ll
hase 3: 2025 +
>
Cut off limit Capacity [DWT or GT]
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“Schepen worden steeds groener...”

EEDI (Energy Efficiency Design Index):

Main engine(s) Auxiliary engine(s)

/—}%

fi - fc - Capacity - f,, - Vref

H_/

Transport work

Reductie vermogen?

« Schepen moeten kunnen controleerbaar blijven in storm
« Schepen moeten controleerbaar blijven in vaargeulen en
bij naderen van havens

> m A
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“Schepen worden steeds groener...”

EEDI (Energy Efficiency Design Index):
Reductie vermogen?

« Schepen moeten kunnen controleerbaar blijven in storm
« Schepen moeten controleerbaar blijven in vaargeulen en
bij naderen van havens

. m A
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“Schepen worden steeds groener...”

EEDI (Energy Efficiency Design Index):

Alternatieve brandstoffen?

Carbon C
Type of fuel Reference content {t-CDzF{-FueI}

1 Diesel/Gas Oil '[?EBBZW Grades DMX through 0.8744 3.206
2 Light Fuel Oil (LFO) | 9417 Grades RMA through 0.8504 3.151
3 Heavy Fuel Qil 1SO 8217 Grades RME through

(HFO) RMK 0.8493 3.114
4 Liguefied Petroleum |Propane 0.8182 3.000

Gas (LPG Butane 0.8264 3.030
5 Liquefied Natural

Gas (LNG 0.7500 2.750
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“Schepen worden steeds groener...”

Alternatieve brandstoffen:

LNG

Opslag aan boord
Distributie, bunkering
“Methane slip” vermijden

Biofuels

=
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“Schepen worden steeds groener...”

Alternatieve energiebronnen:

Batterijen o

Figure 3.9 Ar Vag Tredan
super-capacitor driven
ferry [Courtesy stx-Lorient]
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“Schepen worden steeds groener...

7)

Alternatieve energiebronnen:

Brandstofcellen

Waterstof

Nucleaire aandrijving

@
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“Schepen worden steeds groener...”

Duurzame energiebronnen: wind, zon

Eoseas STX Europe
LNG-diesel, solar, wind

NYK Eco Ship 2030
Fuel cells, solar cells, wind sails

' —
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http://www.marineinsight.com/wp-content/uploads/2011/11/eoseas_cruise_ship_concept_yykjo.jpg

“Schepen worden steeds groener...”

Duurzame energiebronnen: wind, zon

E/S Orcelle (WW)
Zero emission

EcoMarine ship j*”
rigid sails, photovoltaic cells
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“Schepen worden steeds groener...”

Duurzame energlebronnen wind, zon

. WSS

g 1
e b b

SCOD Green Tanker
LNG, wind, zon
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“Schepen worden steeds groener...”

Short term Medium term

Long term

| Diesel engine

| EGR &SCR systems

Based on | Humidification &water injection
reciprocating |_Duel fuele
engine ) Werwel
technologies
Demonstrators ¥ Second and third generation biofuels
R infrastrgture. b
T T
| Gas turbines 1
| Hybrid propulsion : :
| Renewable sources for power augmentation I
Other propulsion Deigorstraiors
technologies y
H2 infrastructure e
: ' Nuclear propulsion
8 m Battery main propulsion
I Conventionalrulsors . ;
| Waterjet propulsion I
Hydrodynamic
enhancements

- !
New hull forms & energy saving devices
New hull coatings
1
I

| |

flanders
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Inhoud

1. “Schepen worden steeds groter...”
2. “Schepen worden steeds groener...”
3. ...o0kde binnenschepen
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... 00k de binnenschepen

Scheepstypen Bureau Voorlichting Binnenvaart
Kissse |
| e— LUWRNGS,
1| Spits

Lengte 78 5 mooer  broddte 505 meter
| dwpgeng 2.0 reater Ssathwormgen B0 1on
{

| — gy, 2

m o
| Langte 67 oveter - Srsachn 2.0 mater
AeOFang 2.50 reeter - Sadvermogen 1000 o

AU,

| Rin-Hernekanaalschip (Europaschip)
Lenge BS mter - Browche ©50 mater
| depgang 7,50 reetes - Sacheanagen 1753 o

S

gy, 0.

|

)

Va | Groot flijnschip

| Laragie 110 rater - Srwndh 1180 muter
dupgang 100 rster - matheonagen 1750 o

e~ gy, o1

Groot Rijnschip
Longte 135 meter - Bevedhe 11,80 meter
dupgeng 35 mater - edvarmogen 4000 tun

Vb

L ———— vee—— (UL | // d

|
|
| Langte 172 mates - Droedn 11,40 manss

| epgare € meser - laatvermogen 5 500 yon

|

|

|

e ——- v—————— (T
Vier- of zesbaksdumwsted 660 x

Vic | Langee 193 meter - hevedna 2289 7 330 mene
dupgenyg ¢ swter  laadvermoges | 1000/ 16530 wm

Pl
- ——ak 120x
Va ‘ Standaard tanker

| Looge 110 metwr - Sewechn 1140 meter
| Gepgeng 3,50 meser - advennoge 3.000 1o
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... 00k de binnenschepen

* Schaalvergroting =»lagere kost per ton
* Vereist aangepaste kunstwerken (sluizen, bruggen)
* Vereist aangepaste waterwegen

=» niet altijd haalbaar
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... 00k de binnenschepen
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ook de binnenschepen

Vertical height (m)
WNPFRPOFRPNWDMOIO
4
N

S 4?
0 10 20 30 40 50 60 70 80

Lateral distance (m)
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... 00k de binnenschepen

RRRRRRRRRRRRRRRRR

. P,
Uil |
UNIVERSITEIT oo\ secinaiae:

GENT



... 00k de binnenschepen
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... 00k de binnenschepen

* Diversiteit in scheepstypes en —klassen gewenst
=» ook kleinere waterwegen benutten

* Flexibiliteit

* Betere plaatsbepaling,
communicatie,
controleerbaarheid

=» nauwere marges
w2 mn (f\
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... 00k de binnenschepen

Brandstofverbruik (kost, uitstoot)

Alternatieve brandstoffen / energiebronnen
=» eenvoudiger dan op zee??

Andere reglementeringsmechanismen
e Zeevaart: IMO

 Binnenvaart: ROSR, EU, nationale wetgeving, ...
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... 00k de binnenschepen

Binnenvaart: uitbreiding van het estuarium naar
binnenland

Short sea shipping: uitbreiding zeewaarts

= enkel zeevaart?

* “sea-river vessels”

-
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... 00k de binnenschepen
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... 00k de binnenschepen

o v belzen

MarineTraffic.com
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... 00k de binnenschepen

©Scheepvaartwest
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... 00k de binnenschepen
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... 00k de binnenschepen

{ Economic Commission for Europe
{ UN-ECE aanbevelingen

( Standaard voor technische voorschriften binnenvaart

{ Oorspronkelijk niet voor “sea-river navigation”

{ Voor binnenschepen in Europese binnenwateren:
zones volgens golfklimaat:
( Zone 1: H(1/10) < 2.0 m; H(1/3) < 1.57 m
( Zone 2: H(1/10) < 1.2 m; H(1/3) < 0.94 m
( Zone 3: H(1/10) < 0.6 m; H(1/3) < 0.47 m
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... 00k de binnenschepen

{ Economic Commission for Europe

{ Speciale voorzieningen voor “river-sea nagivation”:

{ “river-sea navigation vessel” is defined as a vessel intended

for navigation on inland waterways and suitable for restricted
navigation at sea

{ “international voyage” < “coastal voyage”
{ International: SOLAS, ICLL, MARPOL, ...

{ Coastal: national certificates + selected IMO conventions
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... 00k voor binnenschepen

{ Economic Commission for Europe

{ Special provisions for river-sea nagivation:

{ Zones en voorwaarden voor “sea navigation”:

{ Restricted zone between ports — inland vessels allowed with season
& wave height restrictions + vessel requirements

{ ZONES RS 2,0 —-RS 3,0 —RS 3,5: sea areas within specific borders
where river-sea vessels are allowed with season restrictions

{ ZONES RS 4,5 — RS 6,0: of same country
closed/open seas with distance to shelter < 100/50 nm
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De Schelde in 2050
Antwerpen, 8 mei 2014

Schepen van de toekomst

Marc Vantorre

Universiteit Gent Kenniscentrum
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