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Thireport conb3d:rui emfabthe AUTOFLEXi propseé#eg, owhi
t asks 3.1, 3.2, amdoud.l3 ned tLh 8Tsheec bd eelpiivser a bl e
conceptualization rceomocretpd Be so&fC hhbuibgsg Tarmpor ary po
t er mi naMosbh i laen dDi st r sdeuut @ loanip tedoki nnt rt ehTehsee rtieapsokist d e

th e desi gn choices and how these have been ma o
perfor mandgiesc uasbsdtonnswi t hin the idjhecadvdgrsoupy &
membekts alsotheclidkeens i ned requirementrel eghated
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kewycti omBPTs iteese®e der i vedehtpoodieednhtei al TPT | oc
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cargo over berths that are curr€anhtdydabe bgut pbpe
been identined and studied asTleardamdi dwsdeaeechoenrctel
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were idenandthidcrear eas adtoemrgwmaiyhsesdéi gh density of
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is a cargo hub that connects electric trucks ar
bet ween the modes, and supplies electricity proc
in battery cont ai rhercsan( bEeS |poaacdkesd) ,onwhoi cvessel s o
for charging vessels and trucks. The required in
|l ayout has been investigalted dmd iwiemdi fgr ms easan
without interferingPwiotdhice darogo aopercatpiacnsy requi
consi der eade i nwvteosteingsautrieontshat el ectric trucks ar
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ThMobile DistributédomceCreitnthas (MDD odedeel bpedpen
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vesseWNlLoads. With the help of a novel transport
individual consignment ssmas It,o Nei bé &leinaasds.o mas e d
SFAZnl and vessel of the ©project is designed fc
container has been selected as the base form w
customer can be transported, transhi ppedor stor e
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concept wadshicshaseandn. concept was developed in det
hybrid demonstrator with both physical and virtu

Theverarching motivation for the work poasiented
transgmodtfoster t he att@saatimeansewsrse otfo IrWlduce ¢

emi ssion specincally, adtheexdemandlorc asths eivmn ngen
extend the reach of inland wat er waarnyd tu-oathiestpiozretd s e
wat er wlamysa.chi eve t hi ss,madtlr eamngdts hneerdd n@uvidPh s been

identined as a b&pegc atnseswdcdahe mai BMsihal ll iemiges d f
nNnnangcitalenmwgetdhuuci ng i nvest ment ri sk has b@&bher an i
prop®dLHd TPT, awowdcdMPC somert hi s belhmguaylo,duwhi ch enabl
scalability and adaptability, ma k itnog rietl opcoastsei ba se

i f market conditions changes.
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Abbreviation
ij/ kW
ij/ k Wp
ij / m2
AAB

a-Si
AUTOFLEX
BoL
CAPEX
CdTe
CEMT
CIGS
DFDS

EoL
FCL
FPV
FTL
FVL
GT

GW

GWh/a

Ha
ISPS
IWT
km/h
kw
kwWh
kWp
LCL
LFP
LTL
LVL
m

m

m/s
m2
MCS
MDC
MSOA
MST
MW
MWh
MWp
OPEX
PV
SCH
SFAZ
SMP
SMP
SOTA
SRP
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Description

Euro per kilowatt

Euro per kilowatt peak
Euro per square meter
AUTOFLEX Advisory Board
Amorphous Silicon

ad -

b

Autonomous small and Flexible vessel

Beginning of Life (battery condition)

Capital Expenses
Cadmium Telluride

Conférence Européenne des Ministres des Transports

Copper Indium Gallium Selenide

Det Forenede Dampskibs-Selskab

End of Life (battery condition)
Full container load

Floating Photovoltaic

Full truck load

Full vessel load

Gross Tonnage

Gigawatt

Gigawatt hour per annum
Hectare 10.000 square meters

International Ship and Port Facility Security Code

Inland Waterway Transport
Kilometres per hour
Kilowatt

Kilowatt hour

Peak Power (Kilowatt peak)

Lessthan container load
Lithium -lron-Phosphate
Lessthan truck load
Lessthan vessel load
Meter

Meter

Meter per second
Square meter

Megawatt Charging System
Mobile Distribution Centre
Modal Shift Opportunity Area
Modal Shift Targets
Megawatt

Megawatt hour
Megawatt peak

Operational Expenses
Photovoltaic
Stow&Charge Hub

Small, Flexible, Automated, Zero-emission

Small-to-Medium Port
Small Medium sized Port
State-of-the-art

Schottel Rudder Propeller

Concepts

Funded
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TCO Total Cost of Ownership

TEU Twenty -foot Equivalent Unit

TPT Temporary Port Terminal

usD United States Dollar

WP Work Package

WTE Water -to-Energy

ZES Zero Emission Services

ZESpack Zero Emission Services battery container
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TheURPOnomous Small andypF lof Xich| ¢ AWEIOFdHEXNi zon Eu
funded pr oj ecetx ptamati omarogetwat er way transport i nt
canal sporiTmaey goal is to develop techmodbhbgyhahntd

from road trarmampesrsti onho i zleand watlelWTivleey pgm@ajnes@to
approaches t hisse vweroall eam o Ireosm

Fir stilgyhl y popul at eldRaamrdesateagd s nc hnas h(essNmectthieatnl an d s
), are conan ecewssdeeb waywamld coskdvbeed by v.essel
However, these wat er waryasf ntca vree | lait tetdl e otwbcialmeg or o ar d
trafidc intense with signincamtheconmagestrieoasseoah ailsl
under utwialtiezemhhys ar e -3ymadinhdke( EEME 2Zurrently no bu
operating cargo services on them.delvheel opri mjge cstma:
(CEMT 2) uncr-elwedt rbiad t ewe ys edrse daieisereevdelsciet isng
increased design freedom ftroobm ahianv ihnigg hnea pcarodnvit yaoi nnb
than tradit[aéah&urdbas mMosBe, vessels are uncrewed
remote oper d&thieoon wadntraecchi eve reduced operating
ti me.

Seconlddwi,ng vessels that of fer i ncreaserde aetfensci e
opportunities. However, a successful business ¢
waterwaysomemen@dgtomaisi ng vdansalddddsgioginsaeamaport

systiemneeded this is the scope of AUTOFLEX wor k

MO®R hwY t!/Y! D9 oY 59+9[htLbD !! ¢h
wowhaL{{Lhb ¢w!b{thwe¢ { {¢9af

As thedéet ahewatteer borammsportons etClEdMde s2 watodr ways
AUTOFLEX Us(es eCcdtsidoad avy , i sa@raex ki sofa transhi pment

infrastructur e. Further mor e, a part of the truc
waterborne transport, i s partWdmnlkdRadkaee ,3:nobDewv
automated mudmi csdahnh Zemams mer tt oS wHEdeersgaps i n t
realisation o-BE miesdfshicarent r azmesbpo r d e vseyl sotpa msg t he n
infrastructur al and operational component s. Cent
mul ti modal transport framework that mini mizes r

for urban distribution,j onmnhaeamabymi sduoinsgiaomrgéey

To support system deWoirgkn PaaRkcadyeep ey m@ntgener ati n
operational pronles for vessel conngurations th
transport tasks on small inland waterways. A cr |
conceptualisation od ciartgeog rhautbésy @menegytiasinl oow&Ch a r
to the specinc regquissémentlsogofst zeWorckhaPasckade 3
explores the ITEmperi BorriTet ;i ToETTRds scal aebfifeectdc ot

solutions for car go transfer -liinmidredertudritthsz.edF
augmenting the | obMiodtiil es Darsd hiiitbaMdDtCemme £eatiresr odu
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mobil e, adaptable components within the broader
Nexibility and s-mstai debi viery. ofThkeasti nnovati on:
syst emiecsirgen of the transport netwompl amehtaécoauar
of the holistic AUTOFLEX system. The integrated
assess its performance, reliabil i twor Isdafceotnyd i tsieoc
Fi naWdryk Pac&lage B3nvesti qdati ®n tolie riemteavgatbl e ener
ensure that the electrincation of transport al i
goal s, thereby reinforcing the environmental vi a

Mdd / ht9 hC ¢19 59[L+£9w! . [9

The sodpet his dAaUTOeELENXI e[,D3. 1] Trams p otdees Conc
St ow&Char gend TNWOC concepts devel bpgd @i t hTihre wao
descri,ptaisongsi ven i n t hfer aGmianagmhbtihgei eememnobr ( t hese ¢
given in t hleh ef AAUTOONLNEGK. t r g n bpmcretd ons ttehne concept

herein, wildl beubdédred s evdAianDIRehEeX Trah.sdplor.t Syst e
Mdo ®MPY odPmMY [/ ha.Lb95 9b9wD, 'b5 /1P wDh I} . {
This task wild.l develop a concept for a combined
trucks and inland vessel s, provides efAci ent tr
modes with electricity produced ati $het Steww&iChat
packs which can be | oaded onto vessels or be 1t
trucks, -eentics.sienr oo r ansport requires efncient dis
The AUTOFLEX project focuseas onhdaméany ebept oW
transport services. -cApadihtey ei n selasmctundcerener gy
el ectrincation of transport can only have a p¢
establishment of producteaoaepwabl el sourcesenEngyg
requires both space and investment s, which coul
operators | i ke DFDS.

Met hddr mi nal l ayout will be investigated to iderl
can be installed, without interfering with cargc
be mapped, and a | ayout developed. Thek 130 ¢i swiilcl:
serve as input for production and capacity requi
inland vessels operating from the terminal <can b

The task has bedesccompldetadbdvas and the oButcome i

MPo PHPY oPHY ¢9at hw!w, thwe¢ ¢9walLb![{

This task wild.l investigate concepts for transf el
equi pped for cargo handling. Potenti al concepts
inl and vessel carries a tugmaster thhaantd!liisngmo vaendd
NOVI MAR, which developed a crane that can dri v
carrying containers. Ot her possibilities for u <
transport of RORoO containers, i avtesthiendeirmn hcamag
business models for cargo handling as a service
that is moved between | ocations.

Met hdthe results from Task 2.1 wil!/l provide <can
temporary port terminal concept will then be dewv
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solutions (including existing concepts), and by
the use cases by a cost benent analysis (where c
Requirements for permits andlraegudl atoor S PShawlill & n ¢
and procedures for complying with these wil!/| be

The task has been completed as descri bedb6above,
.Noticaeactlhadtilneg stcoope pgamppBitboer AUTOFLEX vessel
to |IwPisch is whgdadoapnetr compsidaeace to | SPS, but
safety and security measures.

MPo ®bPY oPdPoY ah.L[9 5S5L{¢cwL.; ¢Lhb /9b¢w9({

This task wildl investigate concepts for Mobil e

|l ogistics related to these. Existing MDC sol utic
converted to hold smaller standara@rnmrsed tcarigastun
di stribution vehicles. The MDCs are transported

urban distribution. The MDCs are packed with sma
unt o small el ectric veld cdrecsj, e cstu,c hf cars time tlhas tK on
parcels within the smal/l cargo units. The task w
can be distributed and placed, including how the

al so be condiiederdedtwheouti on from MDCs whil e the\)
a viable solution.

Met hwdr kshops and stakehol der interviews wil!/ d
centre concepts are chosen for further studies,
the concepts to make them more efhcieaxtxtparndied her

to include these concepts; an MDC model, a distr
mo d el wi || be added. Logistical simulation and
performed to validate the concept in Task 3.5.

The task has been completed as descri bed7.above,

MO 119! ¢hC[9- +9{{9]

The analysis of potential use casgse.e fcdbrpa pB@mpor a
Stow & Charge hub)st (epgl yxhdppends onemnmihsesi dav el
AUTOFLEX vessel and its operational pronles. The

design <characteristics, propul sion and energy
within the denn&Hbdiesentasmati on i s essenti al for
demand at terminals and for the dennition of t h

cargo hubs, and for TPTs.

The AUTOFLHBHX]veaskteully electric and unmanned CEN
devel oped specenmicadilyn foperzaetrioons al ong water way

Bel gium. | ts compaeetf Adciineennts ihounlsl, feonremr gaynd modul a
Fi gume make it particul arly weblalseduittreadn sfpor tr sg@
where predictable energy demand and frequent t el
and SMChvwarge concept. With an overall | enegst h of
and a depth of 2.60 metres, the vessel nts wel
CEMT 11l waterway infrastructure, allowing unobst
| ocks, bridges and terminals in gmedNetheofamd®
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1. mM8tres, the vessel achitewmwesesaaddagwevgldesoft abai
2MMTEU arranged in a single cargo hold optimised f

IR >
T = ™~

# — — w - = = o g Principal Dimensions

Length overall 55.00 m

Beam overall 6.60m
Draft 193m
Depth 260m
Loading capacity 24 TEU
Deadweight 5326 d.w.t.
= Propulsion Fully Electric
Aft ship 2x190kW, SRP100/L-type

Bow Thruster 110 kW

) A

&) TE — [ AuTorLex
P —————

CEMT |1 - Unmanned Inland Container Vessel

Figuate General Arrangement Plan of the AUTOFLEX |

moénthboawDI ¢ ! . hx9 21 ¢9w o6!Lw 5w! C¢o

The vessel dimensions wil/ be taken into-aconsi de
vis their relevance towards the TPT concept. An
potenti al TPT l ocations, is the vesaeé $Hemghtbr a

which have restricted access due to hAxed bridge
height. The height above water for the AUTOFLEX
on the placement of the batptl@arcye dcomt dihrmercarligfo thio
TEU capacity is restricted to 20 TEU, but a heig
can be achieved. I f the ZESpacks are placed on t
capacity wil!/ beightTRWBOVRUtwat ke ftwi | | be betwee
depending on the | ®Piagdheg condition, see
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AUTOFLEX

LC2: one tear of cont. (ZES in cargo hold)
D: 1.36 m

Air Draft: 252m

A

LC6: Empty ship (ZES in cargo hold)
D: 0.76 m

Ai-r Draft:
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LC1: Fully Loaded Condition
D: 1.93m

AirDraft.  3.82m

e

3.22m
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LC6: Empty ship (ZES on oop deck)
D: .76 m

Air Draft:
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v s
Fi gd2:e AUTOFLEX vessel height above water for di-
Mdn ®H®hC[ 9 - +9{{9] th2z9w95b s 9- /1 1"bD9! . [9
The vessel Hs desi gn-emi snsi dro temarbd pporat zbhearsoed on
concept using a swappable el eg¢tqjiThals mgptptreorax hc o
the need for | arge integrated battery rooms an
equi pped terminal s. The fully electric propul si
Schottel SRP1OO/ L] hlpcmteld ihnr abhtee-hWtbbwdyhramndt ar
providing both propulsion and manoeugtli rkgn/ bapat
Together with the optimised hulll geometry, this
resistance and yrednstapti ieorneuwuigteasdd Ifogi scarcrsi
internal arrangement of the vessel foll ows a cl
cargo hold extending over most of the vessel HAs
unobstr ufcatceidl ittoat e container handling by gantry
seaml ess integration into existing ter minal o]
straightforward deck structure ensure that t he
cont anhaelri ng procedures despite its autonomous d
A key feature of the AUTOFLEX vesdé¢l ZIESptalt&k ioms t
poop dekcikg UfBsee e
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AUTOFLEX 6

Fi gu8e AUTOFLEX I nland Container Vessel with ZES]

Thi s arrangement ensuring t hat t he ZESpack rel
mai ntaining full accessibility for emergency res
operations.

Overalll, the vessel has been developed consider
infrastructurmg. (e opaepaeronal pronle, denned ¢
storage and simplined handl ing interfaces supp
di stribution along the identined waterway corrid
the edemgwd calcul ati ons, route analyses and ter
chapé@.er

MONBp®hC[ 9 +9{{9] 9b9wD, /hb{!atc¢Lhb !b5 th

The overall energy consumpti on of the vessel
characteristilwas eodf otnhemohduelll t est i nvestigations
documented in DesEiegedrdpeb| e D4 . 3
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AUTOFLEX 7

Speed-Sailing Range-Diagramm of Oskar 2.0
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Fi gud#d:e SpPebemer di agram of AUTOFLEX vessel

Preliminary resistance and power calculations d
power remains modest across the relevant oper at
required power iis approximately 21.7 KW, whérchdas

mar ks as a sensible reference point for sensiti\
roughly 50podwlkewl] uEBlse i nclude a constant service

the electrical demand of onboargmeygsi emesmuauc ihc a&
systems, aut omation hardware and auxiliary conve
most | ikely wit-hOnkmhb, rangedafl 8§ energy demand
capacity | imits of a single ZESpack.

From an operational perspective, the combinati on
requirements and substantial onboard energy capa
aligned wi-hasedrirmldamd waterway -epéacatehnibompleAnt a
speed of 7 km/ h, the vessel can cover approxi mat

and around 646 km under EoL conditions using a s
range amounts to roughly 739 km (BolLxeanmsgpge®@9 okn
km/ h, the operational range remains signincant,
conditions and 397 kmewhkd® EoL conditions (se

!1BoL and EoL battery parame@.e3.s3 are explained in chap
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AUTOFLEX 8

yAKHIN ! AAAKT rdr R nerr kAN r AdAdAFT DHr AAAON DANNNADIZHAF
NradBAAdeAr

Spee P totEnduranc Sailing rg Enduranc Sailing re
[ km/ F [ kW] [ h] [ km] [ h] [ k m]
5 14 185 923 142 710
6 17 152 909 117 699
7 22 120 840 92 646
8 28 92 739 71 569
9 37 69 625 53 481
10 50 52 516 40 397
11 68 38 420 29 323
12 92 28 340 22 261
13 124 21 272 16 210
14 167 16 218 12 168
15 222 12 176 9 135
16 283 9 147 7 113

These values are derived for calm water condi ti

been applied to the total propul si on power demar
i nNuences suwhtas ehakkcow, wind teadsepresent Whde
performance estimates, they provide a robust i nc¢
the targeted inland corridors with a single ZESp

or automated battery sBwapepeghgal byavachabtdeSaowsé&
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AUTOFLEX 9

H Y@  ZVFgRYDPFR: PDPFD

The motivatreabheg AUTOFLEXaprmojeaditmovati ons that
contri ktihtee EtUo ambhi f binmgtfant i aloapardftrei ght to wat
trans[p/dchi evi ambi trieqqrui res targeting tIHEarmpjeor f
and investigating how they coRbéadbereaesihght edoriom
rel ates t oanpdo piun dhg &t inywher e t here ame/ many apeopl
there is also a hi gFholcloonwsiunngp ttihoins olfo ggioco,d st.he AUT
Use Caseprlesent &d.l1lin section

Another i mportant EU ambition dast ltionedalmpithenEud
Gr ePea[l 7Tleac hitetvies transition inttiweltraespecessac
production and supply ofr agirsepeonr hemagragye miunl Odd EtXr a
projUset CasecXi)@mans denned to study tlbse Qam®dHl| 2m.
formed to be the basis for the pmgajtéeoin.demonstr a

Hem {9 /1 {9 mY ¢19 [/ hbD9{¢95 wh! 5{

The Netherlands ranks among the most densely poj

regions such as Rotterdam, The Hague, Utrecht, a
popul ati onT hdeesnes ictiiteises are interconnected by the
mot orways. Notably, the A13 corridor between The
daily trafnc volume of approximately 140,000 ve
t heurctor y. Foll owing closely amg ahd BAHLE A2Ac{coh
Utrecht and The Hague). At the provincial | eve
intensity, foeHollowendd b(ywhduwihd i ncl udes Rotterdam a
Holl and (encompassing Amstmydam, | Jmuiden, and H
This region also forms aEgropéeanal Tscagmepaoidl) pNet Wwa
specincally ¢Bmét Nortclor Bedor , which traverses tl
mot or ways and t he maj or inland waterways cont
Amst er dam. Running in parallel to these congest e
inland waterways extending into usbamhcihRoutes.
referred tRcaas blevdidresniti ned within this network.
CEMT class VI canals Ilinking Rotterdam, Utrecht,
includes CEMT <c¢classes V through I connecting
western vein consists of CEMT <c¢cl ass | ILeddmreal,s s
Haar |l em, and | Jmuiden. Addi tional branches <conn
cities, with classincations ranging from CEMT I
connned primarily to the weasterers weien,dowh enrad &g
recreational vessels and | ack commercial freight
HOH {9 /! {9 HY ¢9adL {D{ILOhbb¢ ¢/H9mahL b ! [
The regions surrounding Rotterdam, Antwerp, and
freight |l ogistics, with substanti al vol umes of
areas are also extensively <cover edeadldy majpproritnl
signincant share of freight transport. Nonet hel e
[ D3. 1] Trans(pPRU)X Concepts Grant Agredmdnmndt
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AUTOFLEX 10

the modal share of waterborne transport. Present
predominantly handl egdowgrdédargessdlos g\{ ICE MTuert V iars
maj or inland ports.-emMiranison i s psB@Erd omist @ gead @ mitgi
environment al i mpact of this transport activity.
|l ocal and regional Has sexpbatedni néiUwen Caas®s alr y( L

reduce relidmcsedonraoaadi pmedet! iamedr yl.asA rel at ed
concerns the mismatch between renewabl e energy
signincant Nuctuations in grid | oad, which creat
transport systems.

Us e Case 2 (ucz) ai ms t o addr ess t hese chall
demonstration of theAmM3Itldw& @martge n@odn chaipts desi gn
renewabl e energy supply and efAcient multi modal

as key infrastrucenuirses iwint htirna nas pzoerrto sy st em, supp!
vessels and vehicles while facilitating inter mod
Stowé&Charge hubs and their i nt egr atoirkn wiirndtlo bteh
investigated, with a focus on energy grid servi
ucl.

Additi ondC2vyisthlee basis forr,t hwehipcrho jiesc tn odte monn sst
report.
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AUTOFLEX 11

The innovations presenttear genthitnkge s maieh i baearabées a
freight Nows from r oaTdh etsoe ibnalrarnide rwsa tweerrwea ylbsd. s c U S S
paple8] whia hr eessuflt hef mamkAiUTT OFLEX WP3. The foll owi

wi || presentofa thiemmarnty gained through 8fThe I ite
l'iteratuappreadcrevd the problem of decarbonising
THevieercarbonisati ¢®] fFra@amewdrnlih it f ocu(sfeud tohnerf r €

concretised as frei-gmtssboceenengyonandzesset ut

odmh5!{[ Le¢ ! wah{! Bw! b{tYBiwkbhalL9{ hC
{/ 1[92 /! wDh / 9bttiwg [al {wDtLLbh! b[ L!'{b!5¢ L t
fal[[ thwe/{

The nrst patterafut & éinevweisetw goaft ed how ecloetdomi es
cargo centralisation and Bhe hnrfdt tohesleef\8garsioamd t r
t hathleosigegr m tofempdirisomienrg transporhascoledadi per easi hg
| arger.Tlskés @geb mi psT depends otho hbeghviuabd é s@adst en,
efhciTéns. creates an econtohmd cmeg e ssshuirpes ,f lowtkddand H iinrg
strategic al Iciaamrmaex cilumidowe ernougdd yefPtOgl obalasTBUO

single carrier could meet customeXA demamredscecace I

t hii s reduced ma,wk & th diowergsaiitayye i mpact s on C 0 m|
mar ginalisation of smaller actors.

A second obser[v@as othhméagiae $ mi psa hcaasr goedcamcentr al
a | imited mega opnrgyexr.tasl with sufiAcientandrmapaicel
been abl e twoi t kebtehaevuyp i nvest menpirsovmeaedetdhet or equ
infrastructure Swunppogdr vtilcee sAmdogiah e h icpasu.s e of t h
concentration was found to be related ,t ol etahdei nhg g
to a need to keep the numbBhiforft per t masadaill d aelait s e
portsegndns, omitting them from their routes, e\
for théeinkge rses ud arsghoi papnicdniy € congceateating a sSYy¢
dependency to a few mega ports.

The third obse[rWwjasi ®mathmimel @i -8mzed porstus h( @aMPs$ nJ] an
and regional terminal s, nsttrhigglconttextr elmai n ov ii ah
resouffbes. | eads t marSgMiPrsa hbdesiesndyy, SaMPs wait aphpea are,
al t er nraetd yaceeshe ga poritrsc medanersgdayd transport for t}
to hintwhrilccdhnd.in turn, |l eads to a modallhestriefstul awsé
is a negative hepiimdlrawheeedted abe daypdMPed st ay
competitive increases as the upgrades stays out

The conclusi[ofs dthan  hesar e0o bster watt wmaler ma mi ngr s
European modal Shief tpr @ampisteidonsso.l uti ont hsou®h rei
i nnovative terminal concepts thatt lodtf eadars cradwaibtl 3
SMPs, especially along unfder AUTOFSEY pmojaadt cloas
such sodnud idoenvsel oped @areseoaépd Si hachapter
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AUTOFLEX 12

odilCwha {LbD[9 ¢h 5'!1[ wh[9{Y thwt
9b9wD, I'.{ 9b!.[LbD w9b92! . .[9 ah

The second part of f{B#vleisttd lgeatt tealk e rtgfainpdrttd 0 niim g
renewabl e energy inlamwhiwat esrupgpy rtir amgshgehref rnsatd a l
observation8amadehapowner s wi ltlo ftarcaen aleawi rbineertse i f
ports are not proactpirvwenlfyflaeehvakcvede aadd faoecpply
operational and r egWwHeatceer,y poandi cwaerméesakt orfiadhe rea
facilitattowapdegeeamsssi oanc rforsese tthrea nssuppoprity chai n.

The second obsel 8mtsi drh ama peo ritrs hbaevien ge vnool svteldy fpruol
entitiesprtiovadwed lmict oalsso means that theyf ohcauvse t o
from promoting r ea@inadnelr caveede snsgpmeati nfrastructur
t@erovi deommeisceiravlFaes her mor e, ports aretnadkonge
budare activeppavidtcingarenergy (inclanmdlr agsheémpeneall
andnNuences how sippingPorettswoarkes lerecd obeneami ng
ofersegvices to support t hecdadromil ® panetnit v Toltfiysi it rs eil |
has adtsom thke idea of pdrhtas asanermparoggucleubstor e
renewabl el nenfearcgty,. ports areaposenewabhgt adwiemgye | v
a competitivBhiasdviamelaydesa testbed for sustaina
operations.

The thiwvdtiobsemaBdas iimhat ports whaoetaandsi eimomai r
renewabl eReemewaglyl.cco meueilrs many variants, with no
Hence, ports must choosepbetweehyppeofalkriesiewghbli
in several Thbptdloomimeduces the require investment
the commemneiecalati on with some shi@omepseratt otrlse avd
high investments and pd#tsisblde | ponmia i semagine meide ¢
andgg relation between; phboth nrmraldi shi@n otwmer et he
new $uel

The fawndtimaler vat i dnvams dteh dftna &dAdPist i on all chall eng
transition to | ogi.sAtsi ctshean dh aevree rlgoyw elmudbtessa &k @ée v o |
nNnnancial,timegcl ask iheeméans renewabl e energy for
and for supply to sHemszeandMPshanr evahliadllésh.g beh
when it comes to transitAomnoti mgr tohalelnemwg@dl ies etnle:
share resources such as bunkering facilities anc
theirttoansd renewabl e ctnteargys tdaelpemhdlethdi O nfgr o m

making indepenfiemeé 8HSFESshawse increased their coo

t o over come t,hewhi ctharmii ghhts gailosnoal bennediutstr e es o]
waterways

The conclusi[oth]s dtrhan 1the sector is bermgngeshap
energy and | ogistics hubs. And that this is a
c haiHoswe v&@MRs are trailing behind i n twhel ¢thr aansi t i
chall enge for regioné&lur ebenmmreel,s®egua t maj or cha
revitalising Europeant hheWTc | iamateey da nod.Tahcend sebvli snbgi b n
proposgs[ed8dls itho devel op mocdounl caerp tasn dt hsacta | caobmbei ne ene |
storage and del i ver yT,hewiAUWT OFaLrEgKo phraon delcitngh.as r e
sol ut iomanl Sedw&@ewahrigcepr esent ed 6i.n chapter
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AUTOFLEX 13

odd . {¢9aL/ ¢w!b{thwe¢ 21{¢9 Cwha |
h@&w!b{thwe¢ /1 t!/LELIJ

The third and nnal part [ &flnvtehset ilgiatteerda tturraen srpeow it e
subopti mal uti |l i sand otnr aorfs pcodrit@ ovrenhsiitctlseltss er vat i on
made waa $hghi ncant part of dBbwrsomean erxqgd dittr arhse
capacity of nhbeavgbBwyheonsi dering the anweargdhge cap
vehitcthe cargo unhe a@aprage yelnopatdy ftorrti lpmsag mbaenrd o f

emptyips, the average system wiedrecleunttiwlaisz antoitoerd it¢

some ¢ a&ar cha ghacvoonhpuatree dwei ght |, making it impossibl
capaocftyrucks dmuldgnretaadiimegr st o thi s esti mate bei ng
it hiogthHhatghtttrsdrgeni@meaihfci encies in European freig
The second obse[r&ag itomatmawdedemutil i sation is als

transWhohirkte accurate estimates are misalionmge iempt
estimate@OatbilbammuadlSIDy for gl obal shipping. The
this is the i mbal alnmeaplahr ttiraamlfinyc ANolwesd cont ai ner s
knownle stsawgont aiomar )X laCilsso anwatewlkoli me. transport

Thehiorbdser vat i dmfv]arsa diema thocvoends ol | @A tnico reuatsieldi,sat i on
for bot hd sthri grss paonr t units (tneededstandii toghaaineé
wastwbai dm twmorudn d reduce environment dlowiempact tdfi ss
challengi ngl lrdo@adudsea ansport ,beanhtiecrh tcoa nc aardgaop tNow i
waterborne transport deppeanrdgeol acmekBegbuaerdhbghante

Achi evhing i mplies strategic placement of consol.
| arcgaer g o choonwsek wret. h e rcroonrtea,i ner s el i gible for car g:¢
have to be LCLs, and transhikpmdentt oc oas Tii 1w onuu .
chall enging due to thevepoorl WGo oredsisedd | @md ke a p
operators today, whi ch i mplies tlhmatursbtarnucltaugiad:t
muni ci puasle thimneasnci al and rmegutiaentedzsngemebglurzesgreen
throoaghsolidation centres, yet they remain poorl

Thé ouratnd rorbasler vati oh8wmadda hiam t here are also so
consolidatedt t rcaomppaitat me ) ( HleT i dveelrii veesr,y speed
reliability might rulisathaey seelvicer yiypeanduadihf fae
and t#tcitfmecal ity might make consolidation of homog
het er og e n eoofu sg oNoodwss.

The concl usi[oBmadrtalwant ilnowt uans pentioapatities ca
emi ssi ons Whn Haercgoos tcso.n s csl ii drgptoiramnt for s$a6tannabl

failsidbeasbructural, temporaflTheasd|l aobmmgB8prapos
wa s t hat new cons elniaddtiingn mudrndepdtes transport
segment ed scoantt atimer poi nt of l oading and wunl oadi

AUTOFLEX project amas dreevssdiaoghceldod ceapntd t he result
presented 7in chapter
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scusseldl,tihe okhaptechi nghiaocbjdeecdtiivwesrnafbrdired uit e tta
boni zation of shi pmidnig eantdageahsbbedmret Hso
boni zati q ®TH e aime eaptrpikficecadc hes wetler eae® tdreard peEl
m compoaentes mi Rat stcomeiept e grhaatte cBMPer it hgou
astciadea bl e and adagprthaeb IAd TOFEILIEXi @moj ect coi ne
rary Po¢TPTHe,r menal si oned t o be a l i ght we
t ment ter mi nalkesomodemtnt agat of existing i
onedSeqgwayday t er mi nal concepmi sbabni hhéganate
uphpl gf nmatreqqa transfer. This $sowhE@ISEPIOFL E X
is based on modules for energy production
i ng, as wel |l as | ayouts for Kowablbgh 8Bemmb
i buti om amo cwenbti ntehdtransport, distribution
i's theMoAUTRFLEXst r(i M@Y mamE Cteindirened napoat
that incorporates the featturoas amfd paoamcell ilda
els in urban environments.

S5 T O o 9 o

- T -SoDwono< o T

|l e t-hevbBl ghonceptualSCiddaea MDELf, twhee eTRIBVvel oped
jeesdtabl i shment phase, it was nédedcdesarmpypltaecasti w
i ve desi gnThiexqgutia eemmesnurse thre doei gmadviad i e se
ir intendeltheapmliitdatli pmso.bl em t o solve was hen
as where the innovations coul d harvaemel ypotshe i
manipea atr amfsport .anAd Itohgei sptriog ect approach to th
t are curreoatgontttanseduter rpaidt twasspecess:
nt hwayt er ways that, if used, would have the gr:

f olsluebweicntg derst i nes where inland waterway trat
t effectivbhyedbtonebbhoadehtuméging areas with
ft woiltlbhmmowsting services. This indicates eith
d to shift transport volumes to waterborne
i verabl e, that new td@smchals ¢comlodabéevdevelm
t he THE asdseepsasérntesndte nt isfpywitm@al cospéerktatnah co
a result of popul aGrossd®onmestit@FBR &nddvdaunechei so n a |
oaghl ysioadofc ompageasi{eBigsn t he avm@otl eamtaitalr oo he a
er nat itvhei s d&€Chhgespgiaps in existing | WT servic
er n@)t,i vtelse potential wmbdal cehli 6t beushbomeest ec
vieCktestihnegs e Egampd, nnal | ys,pearimicwhkeanrTeBals coul d be
| oyueschetro an i ncr egis.eedMorbladéa | Shsihfitf tOpportuni ty /
is chapter extends the wWoltk] wi thin AUTOFLEX V
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now! 0 |1 LDl 9-¢9Owb!9[/ 1/oh{¢ | wo! {

Hi gh external cost areasgasaed fzromiegght whterr&nspo
di sproporti onatceonignepsatcitosn.d uTeh atto i s, areas with a
popul alteineandgconomi ¢c camt ibvei tegxpected to have pr o
external costs in t-eematefl cost-gadkeidmhpabd hpi odu
related costs from ineffecti.ve manhours spent id

Popul ati on di stribution ahdthegiNesdhlewGBmhdayp attthe

Randstad and the Dutch i ndustri al belt domi nat e
sefei gdLendBi guR.8peci hcally, higher popul ation dens
| arger Dut ch cities of Amster dam, Den Haag, U
Ei ndhoven and Groningen. This means that the Dut
t hRandsda atMetropolitan Area ( MA) which |l oosely
polycentric comasr tbaottihon htehdtargest <cities of the
Haag, Utrecht asd wBbttasdasm)ieed!l umbsdinAlmmeant e e

Del ft, Dordrecht, Geuda) hdagh!|l éemeskeicdéemes do n
popul ations individually, t he RandspeardcaeihAtt el | e«
national popul ati on, making it the fourth most |

and t heRWhri daer elakFi § 4-2@onnrms this observation.

I n addition to its demographic signincance, the
Net herl andsH national i ncomeowbmch upnterscohes i
[ 11]., Thliz] i s Eioqg# &mpac ibiycal ly, the greater Amst e

an exceptionally high bielgEd®mal| TGD®, i svi ahogcad 138
as for the second and third highest regional GO
Utrecht and greater Rotterdam areas with ca. 83
areas with noti Psalmlree neei grelat@® Ei ndhoven are
greater Den Haag area (ca. 42 bill iFongdL2el hhgener
GDP of the Netherlands seems concen{Amséedr gamti
Utrecht, Den Haag, Rotterdam) with the area arou

Combining population densityf wltl oHvirgehg i © Cashtt GDP |
Ar e @8lECAs ), aSabdelamaediilhuBitgdBed in

yAK#EMWN odft Ni ANEAAA Qeran AcNAr uoM>!r U
HECA1 Greater Am¥eewydahnm gh popul ati on naenad

potentially i mmense external <costs i
HECA2 Great er :Hitghecphatpul at i ome apnodt ehnitgiha | dDyP
costs in the area in and around Utre
HECA Greater Rdti tggho daimat i on ame apoygéntGiDP
external costs in the area in and ar
HECA Greater Dwenr yHahaiggh popuhadtaboveeawmemn:
potentially signincant external cos

(including Del ft)
HECA Greater Ei nAdbhowenaverage popul ation
meamoti ceabl e external costs in the
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GDP (in million euro)
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High External Cost Areas (HECAS)
Il Above Average to Very Ii-ligh ngul’ation
{1 Above Average to Very High GDP
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now. 0 ¢WbCEh{ 9 /dOwwlL® hw/

Theexit step is to identify the road corridors tl

cong
high
ar e
To r
t owa

The
t he
Part
sign
road
Bred
high
i nl a
Roos
arou
arou

Gi ve
t he
4-5,

yAKkEW VvV EAArneacn uAANAr N >eccedDR2Er uyu>r U

estion,-almat tcirfteil emiggendt, can be observed as thi
external cost s. Said differeenthliygh feoxrt etrhnea ||
a direct result of a combined high popul ati c
evert these high external cost s, mod a l shif
rds shifting somerafspbet appl acaedl er boade tr

mai n high ytFi ggfdimm fi ntheen sNiedt eheetnd acnadrsc ent r at e arr
Randst ad MAraAmea not surprising nndings gi Ve
icul arly, the main roads between Amster dam,
incantly challenged btyr eafilgch dcamfalcsd nhenseéeér
bet ween Rotterdam and, presumabl vy, Ant wer p,
a, as well as the mdemt ogandbdbedc weadmd UEirerdihaoy
trafhc can be skeAr bleameemr d&Js umathlty aext endi
nd ports -Rhnurt haa eRhi maes wel | as bet ween Ei n
endaal and Bergen op Zoom. Ot her noticable
nd Al kmaar , Hil ved®somn Aaméer § fno arhte, shmuealheast
nd Roermond ad Utrecht (including between Ut

n that the highaggregbaedalr addsest swifdlome seer
following Trafnc Intensden€CorneadiddseB( gucCs) h:

TICl1 Amstergbem HERog t er dam

One of the worst congested roads in

HECASs, including the most cruci al HE
TI C2 Al kmagadmsterglamegEhitndhoven

Similar to TICl, this is very conges

and Utrecht, which passes through t

Greater Utrecht and Greater Ei ndhove

TI C3 RottemgdtaamegArtnhem/ Ni j megen (Rtuchwgdr ds |

Similar to TI C1 and TI C2, t his i s {
Net herl ands and constitutes the | as
within the Randstad MA (between RO

further extendsneRolwardseahep&b88ing [
expected to have a | arge proposition
TI C4 RottemgBrmenda (towards Antwerp)
A highly congested road corridor bet
Rotterdam and Antwerp. This further
cities such as Dordrecht and Breda a
TIC5 Eindha@gVehbgBrgegBer gen op Zoom
The |l ast highly congested road corri
previous four severely congested a
congestion numbers given that it pact
and Eindhoverl Ilci asesd has HwCAS5 area a
Further more, given that a high pro
transports between the port in Berg
Ei ndhoven, it may be an opportune co
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Traffic Intensity on Weekdays e
(average vehicles per day)

0
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High External Cost Areas (HECAs) ‘
Bl Above average to very hfgh popuia"tion densit
[l Above average to very high GDP

Traffic Intense Corridors (TICs)
— TIC1
= TIC2

TIC3
~ TIC4
E=IC5!

B Funded by - Grant
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ndw/ 0 2! ¢9w. hwb9 [ ¢CDWHBY®OLE9 [/ hww

I n thitshestienpuesti gati on targets the irdeelnitehvdec at i o
congestdadhdremaddeid in the previous stemat¢t e eTI
near, preferably ,pamal edhli,c ht prtotve dEIsC4d he same ¢
net wdrokk t undteelDu,it cth wpartcevdaddeen se ansdc ahaeh &i net wor Kk
(sBEeguB)e With this extensive coveragel nér matnial &
waterborne rtchwet sstrai meanr bad i.dpnbeamme d matcchhi ng
traf ntense (cTdrCfiedgdd)avi t h exi st i Fggd-émales ofsamwr e
waterborne adnreirchaesved , asarWACs entiiMmaeWwd-I@mndgi ven
il lustFagygddei n

yAKk#gW gAANckeacAN ! AANEAAAGW N >ecaedD2aer ug! >r U

WAC1 Provides relief for TICL1.

Consi smos waft etr borne routes between Al

TYSchi YrAdIlphen a/Gowdag n( QEMT | | |

TY Haar Ve i ddelnen H¥aBRgl ft (CEMT 11)

(Al phen a/d Rijn and Leiden are conn
WAC2 Provides relief for TIC2.

Al km&aArmst erYddtmr e H#Her t oge NIEo ssadbhoven.

Varying CEM®VIc)l acsrseeast ¢ ISegment ati on

vessels feed hubs and smalidémassewatel
WAC3 Provides relief for TIC3.

Two hdegphacity routes:

I RottevUdmeAtnhem

I Rott¥eDdadr ¥FhEINIi j megen

Both connect-RubrthenRbrhand. Domesti

consolidation for seaport access is
WAC4 Provides relief for TIC4.

RotteldMomr d/iBekr gen oYpArZtowewr p ( CEMT V

Critical for internatisdhndlt PMowse,ntdarm

relevant for intermediate nodes.
WACS5 Provides relief for TICS5.

Eindhd&vierd bYuO@mst er hout with branches

I Moerdijk (northbound, CEMT V)
BrfeRaosenydRiant el WBedgen op Zoom (w

T
(VA
Thi s corridor reaches regions with
signi Acant industri al presence.
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Traffic Intense Corridors (TICs) P \
— TIC1
— TIC2

TIC3
~— TIC4
— TIC5

Waterborne Alternative Corridors
-= WAC1
-- WAC2

WAC3
-~ WAC4
-~ WAC5

i
i
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nomBuz ! ¢9w. hwb9 { P@WdDW/ 9 D!'t{ o

As many of the waterways of the Netherl ands ar

potenti al for shifting cargo Nows from road to
services -om tumeevntilized waterways. ifyishehe
sections of the established WACs into whether t
( WSG) @i . @aot whether they do not have any exi sti
available (i.e. unutilised) or whetlker udnéy sad)
however note that although an area may have exi
unutilithéd i s not to say that t he uwnadteerruntai Vi siesd n
beyond the scope of uthiilsiessaetp@oormte | tad i gt irmage (i
Tunderutilisedi etc.hlaeby wmwhdidehula tiwastesanwacwst and
unut imMaitseadiFauyrst.her more, it is not within the obje
system to nmpetssawith eaisting | WT services; it
existing trucking services. Consequentl vy, it m:
roadborne freight volumes ar eureott oalilhe tcm mprd cd re
of waterborne.services today

FiguwuBehows the entire waterway network of the N

cl asses, and the existing route networ k. Focusit
section, a @ppiagalexsisd i myg aliWMTs t s etrhveiveddssCs , wher e
waterwaypyacity exists but i s not Baidg dus édr drotr

understanding which sections of whi cths WArCesu nrde me
which TICs that can be addressed through develc
WACs (and where Thi $ hbosad WAICs )t he identi Acati on

gaps (WSG) summdepeedVan@d il |l usfigal9edtiemesti ngl.y
across all corridors, unserved wlaY.,eriwmgylsyiamege tph &t
availability and vessel design wlihéer ebfeotrbee u CEMIT f

I'l AUTOFLBXIBeessdlesign with this in mind.

To realise the objective afmnstehe cAhUBOREAEX wart ejr ava

where a new AUTOFLEX transport sybBoemveil |l cbanec
to existing services is also important, ,heth@we tF
some degree, beyond the wunserved waterways. Th
considered as candidate nodes in the transport s

yAK®INFCA? A gAdr NDZ A AANcERArr kr g§! >

WAC1 Largely wunutilised @EAlcpepan falrd RPItjtre
net wor k consi sts giolslit | wa toefr wa@g BT Wwh
speci al i-rseegdls slmadder ati ons.

WAC2 Mostly served except:
T Al k¥haamst erdam VGEMT |V
I VedlEaelndhoven (CEMT 11)
These ends of the corridor represent

WAC3 Well servevdesbhsyell alrWgTe oper ati ons. Unu
smawdt er way feeders or consolidation
WAC4 Well servevdesbsyell alrWgTe oper ati ons. Unu
smawdt er way feeders or consolidation
WACS5 UnderutilisedVYewse  tr hDiultbur g
Ei ndhoven, Breda, Roosendaal , Di nt

extensive unused potenti al
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Waterborne Alternative Corridors (WACs)
-~ WACL
== WAC2

WAC3
-~ WAC4
- WACS

" No (utilised corridors)
 Yes (unutilised corridors)

------

..........
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nom ahbl Ah 5 195@A {¢0

As discussed, realising the modal shift implies
network reaching into the unserved canals and a
However, to determine which | ocatioaoti ewoutd 8wabt
net wor k, it is necessary to i Roeshtgatedemandem

| WT services depemhsigmeeclilsys campipopircar br aade S s €
(g,di stribution centhragds caiuslitdi3daesalyetconsbli i eatbe v

the same time relieving congestiusresissues fcdrasaci
that describe how humans use oOor manage a specin
identify potenti al actors who may be interested

the modal shift Thadgdaflds pi MFSedudandl assi ncati o

- Residenti al areas in which exacerbated- road c
avis earlier arguments), and are areas Wwith
to establishing a modal shift transhipment se

- I ndustrial, retail and warehouse areas which
cust ogeh st i s, businesses which may be inter

transportsusedvasst es buti on and consnaldied atviaa i alb
through TPTs

- Farmland and greenhouse areas which potenti al
shi ft customer s. That i s, while some food pr
(for commodities such as grain etc.), other f
containers (for commodities such as fresh veg
focus of the AUTOFLEX transport system ai ms a
retail companies and warehouses/distribution
poetnti al of the AUTOFLEX system to service so

The density and size of potential custolmestserasd
oModal Cahidfitd MS€9 as Tdebdiea ddli hust Fagdt@iéi n

yAKEMN TeDAA At dqRA >?2raeBNaE ufTfiA>U >A?2rANaEr

WAC1 MSC clusters around Haarl em, Schi ph
clusters |lie directly on TIC1l#Has axi
congestiliomf initiatives.

WAC2 MSC <clusters near Amde etr dgen b oldtcrhe ¢
Ei ndhoevendhoven is particularly rele
services despite being a major indus

WAC3 Fewer MSC clusters, reNectiaNewofr otl lkee
along these axes tceenndt rtiac raelcye s-Bwmhtro
Ant wer p, making modal shift more cha

WAC4 Fewer MSC clusters, reNectiaNewofrotl lkee
along these axes tceenndt rtiac raelcye s-Bwmhtro

Ant wer p, making modal shift more cha
WACS5 MSC clusters near Ei ndhoven, Til burg
Thi s corridor simultaneously expe.l
underutilised waterways, creating a

Il WT services.
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Land Use

M Residential Areas
M Industrial Areas
I Agricultural Areas
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Waterborne Alternative Corridors (
-- WAC1
== WAC2

WAC3
-~ WAC4
-- WACS5

\Laterborne Service Gaps (WSGs
" No (utilised corridors)
| Yes (unutilised corridors)

Modal Shift Candidates (MSCs)
[l With existing services
l;l Without existing servig

£

AUTO
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As can bEi géd tme trhergda wgnhs WNACIHh d&rhde (VAAMGS5 some of
WAC2) transverse have scatteses tbagl cmet dt ipon =
considered clgpaertbcwlfarMSyCson the smaller CEMT
WAC1. Consequently, these two WACs are critical
cases through t he per spretct Teemi noafl s T e(nfpRoTrsa)r y a nPd
Di stribution Centres (MDCs).

Figdd@&anHi gdd&i splay a more granular view of the:
WAC1 and WACS52)ameéswWaAaCtively. What becomes appar
can be established around the industri gl. areias o
t hecabl ed Waterborne Shivi teaBGaps o( WEBE@s Yol |l owi n¢
specinc MSC Clusters that wildl be investigated
concept (and, to some extent, an MDC concept) <co
t hat modal shetHttfanspoattendtomeresnghbl.eed. t he MS

StarwitfpCl the foll owing MSC Clusters were ident

MSC Clu<¢Haartleomated at the western outski
rout e, and while smaller than the
and Leiden, it maygpotéehtbeael byral ¢
sout hwestern part of thaenAfksétar (H

MSC Clus«Schi pphonloti ceabl e industri al cl ust
airport This may constitute both
airborne cargo and fdbrastle commer c

MSC Clus<Lei denntred al most precisely betwe
the western route and displays a

MSC Clu«Den HaagNbtPdl Bas: a combined MSOA
of industri al clusters in the are
of Rotterdam, it may potentially
would make usebadedRolt WEWElaImMVv B ees e
vessel | WT operations. Unutil i s-e
waterway feeders or consolidation

Continuing with WAC5, the following MSCs were id

MSC Clu¢«tRoosenAlaalluster of potenti al i nducs
a CEMT IV waterway and a rail coni
area. Thus, potenti al transport

towards a waterbone anmdadal irtay .l bo
MSC Clus«Bredary similar ¢gia eRoamsecnlduasatler o
Pols, with an adjacent CEMT |V wa

MSC Cl usEi ndhoA elnarger city, hence, a mor
Pol s. With Hel mond in near adj ac:
Ei ndhoven and Hel mond one | arger
for modal shift. Ei ndh o voernk hpaass shion
its industrial area, as well as a
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Waterborne Alternative Corridor (WAC)
-- WAC1

Waterborne Service Gaps (WSGs)
|| No (utilised corridors)
| Yes (unutilised corridors)

Modal Shift Candidates (MSCs)
M No (ourisde WSGs)
[] Yes (inside WSGs)

ran
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Waterborne Alternative Corridor (WAC)
== WAC2
== WAC5

Waterborne Service Gaps (WSGs)
" No (utilised corridors)
| Yes (unutilised corridors)

Modal Shift Candidates (MSCs)
M No (ourisde WSGs)
[J Yes (inside WSGs)
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NP WO b92! .19 9b9wD, {h]w/ 9{ ow9{L

Whil e WAC1 and WA C5 (and to some cext efddor sWAC?2
investigating potenti al mo d a | shi ft use cases,
MDCs, eiquaiimportant to establish t haitt shrebleft ADEOFL
considered as part of a | arger, holistic waterw
underuti unsuedwawserdways through which an | WT tr an
established. That i s, whil e the AUTOFLEXshriraAthsp

candi dates that currently do not have access t
AUTOFLEX transport services mu st al so seaml ess|
transport ecosystem to be effectivati dh®GH ot he

hubs apply across all the WACs, seeing each of
waterway transport network (like metro |lines in
is to nnd locasCanwhifoh tpogeesmge wufhcient ran
AUTOFLEX vessels operating on the routes of t !

connections for cargo transfS€CH oaefartdioanrst .mabRu rbteh e
provide energy to other services beyond the AUT
| WT ecodygtddm.hows an oeerewvgegwsofirces in the Neth
that although one type of energy source is wide|
this energy source is the highest contribgytor to
a single nuclear pl ant may producmiltlhieoresguofvate
panel sCons d&dquyadt€laynnnot be used to est avbilsiusahl itsheed p
energy sources within the overall energy bal an
availability of energy sources |l ocally.

As can be Fsged &f eamh WAC has various potenti al

|
to tap into. Thus,ipathriWaCof sgaagltgphkidc, navi ge
ter mi nal infrastr-eotupgg, aveankewhbl ety, and co
ZESphbaked opkenadoiomeg. $ a,l | operational context f«
can be edtyabrleilsalhechg its performance, energy dem
to real corriddaisd acidfterennnlay s.the | ocation of

6STOWBHARGE wi | | be intimately tied to the operat

AUTOFLEX vessel as the alpha omega variable. Sai
of the AUTOFLEX vessdbtaoimhnaes tiweeMACSt ow&Charg
depl oyed, how many ZESpacks are requsinded einerglir
buffers shouldTheé sdimehsidesseoteohs abecwesns WACSs
the Stow&Charge Hub could service multiple WACs
mul tiple transhipments. Subsequently, having acc
woul d be ehowen tthaes | ocati on of existing renewab
tapped into.
yAKKNMANGF ¥ AWAJQAAK dARe e AmDZandesn NAgaR gNA 20N kg ! > r
WAC1 The nrst rd Atmss t wd@ Rldlimng Ab b hen ay Go u i
Rottecdamjitutes 87 km of inland wat
t he WAC. I n gener al , it i s one of
electric operations. I't includes t
Rijn, making tehimodgtr apreadtoirgyalt hi ni
t hat expands upon already existin

AUTOFLEX use case area. Téeuvuhen&kéial
and Gouda and offer strong multimod

he
ti
g
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handling chipabséc o dédmsbagHhaam Hleei dPar
HaapRott ecdam) i9t2uthars i nl and water way:
Amster dam, Haar |l em, Lei denT,hiDse nneHaara ¢
l i nks maj or ur ban regions and i ncl
renewabl e energy dense zones. Ter min
vary in twaeamdaimegr capability but coll
deceartirsed Stow&CharAge obsostthe goafat it heut
ter mi nal accessibility is high and ¢
effective ZESpack ramnmg@ekimoh (6l .éiatrd
therefore represents a feasible ope
val idati

WA C2

Th e | on
connect
I't begi

n.
gest of al | designated AUTOF
s t
n
toward t
E
n
u

he northern, central and s
in Al kmaar , proceeds into
soutrtregrimoni rodusTtireilal Hs He
nnal |y dhoven. Thi s cogsroiud dir trreapt
Dutch i nd waterway network and c
di strib on of containeri sedEXenterrag
ecosystem. Maj or |l ogi stics hubs su
Ei ndhoven of fhearndd é mtga iemgeauri pment and
rail and motorway systems along with
and transpo.rtThdee mawnarsal | l ength of
ocations with charging stations or
his route highly challenging for en
n addition to its loeungght hr,e gtihoen sr owi tt€l
el ds and rooftop sol ar potential,
|l ectricity generation for Stowé&Char

WA C3

Compri ses a 134 km | oop connecting
terminal s of Gori nchem, Ti el , Ni j me
the same fThajsectoauny. crosses r egiremnmres
facilities, particularly around Nijn
and sol ar install ations can be four
Ni j megen vary i n handlingy cappabildi
conditions for decentrBéecaede ZEBpwrc
denned out and return structur e, it
|l ogi sti cs, vessel scheduling model s,

WA C4

Represents a major industrial corrid
Net herl ands and abohbeihsBé&aRdgi kum dh e
operational route includes Rotterdal
and poteAnfiweét pen, covering a tAdtlalm
terminals along this route feature s
| evel s othacnodnltianignecrapabi lity. Moerdi|j
and solar nelds, standmicsunhgasuemeha
Stow&Charge i mphemengtdantoh/beortchs Rott e
Ant wer pkha, t wo | argeBur ospaeadp omays toHer
unmatchednfjouagtructure facilitieesnea
pot e WAiCdlhus f or ms ademdarmnud adxihs gwher e
may operate simultaneously, justifuyi
facilities.

WACS

Covers 2I1 ikhmand awvad ecavmryesct s key Dt
centres south of Rotterdam. I't stari
Til burg, and continues onwa(rodr tvoi clEehn
corridor crosses regions with substa
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densi ty, particularly around Breda
gener al |y poshsaensdsl ichogn teagiuniep,ment or s
to support ZESpack exchange operatio
ter mi nal i n WALStea suecmhulrees, an excell el
range battery electric operations an

The following Agure shows possible stow &

and wind parks in the areatmwmdngsmaretr esystfeom
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