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EXECUTIVE SUMMARY
| ntroduction

The CREATING project aims at stimulating the transport viainland waterways by
identifying land-based cargo flows that can be maritimised as well as shippers interested in
shifting their cargo to inland waterways and providing the optimal logistic and technical
conditions to make this modal shift a success.

In this paper, the author aims to present the work, the output and dissemination of the
Creating-project asawhole.

Maritime cargo is already to alarge extent transported onward from seaports via water, but
continental cargo is still for almost 100% transported viaroad. Still thereis a strong and
increasing demand to accommodate transport viawater as much as possible because the
increasing transport flows via roads lead to a strong decrease of mobility and severely
contribute to the exhaust of harmful gasses and materials. The aim of CREATING isto
reach the goal: stimulating the transport viawater by strengthening the position in the
transport market of the entrepreneur of inland navigation.

To achieve this goa a strong team was required, and that was indeed the case. The project
team comprises 27 partners from 9 countries and includes research institutes, governmental
organizations, universities, shipyards and branch organizations of shippers, ship owners and
shipbuilders.

Areas of research

The approach of CREATING is asfollows. As stated, the transport of continental cargo
flows takes place amost completely by road. Some of these flows can (and should) be
maritimized. Finding feasible cargo flowsin that respect is the prime mission of work
package (WP) 2. Of course, for the considerations of WP 2 besides the logistics, the
economics are of the utmost importance. To be able to detect these flows, out of a database
encompassing the major continental cargo flows of Europe, criteria are developed to support
and speed up the identification process. Logistics aso includes the handling of cargo: The
costs of cargo handling are often prohibitive for transport by ships and in order to optimize
the processes involved, detailed studies with respect to loading and unloading equipment are
carried out.

The processes in WP 2 |ead to the formulation of 4 feasible cases. In the selection of cases
for elaboration, CREATING required that commercial parties expressed their interest and (if
necessary) cooperate in these cases. Thiswas also carried out thisway. All cases were
directly supported by business partners. Subsequently the cases were handed over to the
team of WP 3: Design of innovative vessel concepts. In order to be able to produce first
global designsintermediate input was required from the other more technical oriented work
packages. WP 5, 6, 8 and 9, see Figure below.
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Figure 1 Relation between the Work packages and structure of CREATING

First input was required from the ship hydrodynamics, WP 5. WP 5 aims at reducing the
resistance of the ship and improving the efficiency of the propulsors. They ended up with
the generation of a propulsion tool box on basis of which first designs of hull and propulsion
systems were carried out. However, when required in the course of CREATING, specific
assistance to the prevailing cases which are designed in WP 3, was given.

Reduction of exhaust gasses and particles, which can strengthen the position of inland
navigation can not only be achieved by optimizing hull and propulsor to minimise fuel
consumption but can aso be achieved by the application of modern engines and various
technigues to reduce the exhaust of gasses and particles. First of all benefits can be obtained
by introducing speed control equipment (economizers) and also by the application of after
treatment techniques. These are the subjects of study in WP 6. These aspects are of special
interest for the green transport by inland naviga tion and may significantly contribute to a
cleaner world.

Another very important issue is safety. Transport (especially in case of dangerous goods)
must take place on basis of a (as high as possible) safety level for people on board, the
environment (both part of the internals system) as well asfor citizensliving near by the
transport corridors (the external system). This can be done by reducing the probability of an
accident as well as the effects of an accident.. In WP 8 (defining risk calculation methods)
and WP 9 (the safety measures that can be taken, including a quantification of their positive
effects) both were subject to this research. Apart from actually increasing the safety of
inland ships, CREATING aso aimed at defining and proposing standards for the calculation
of external risk and the methods to monitor and eval uate accidents that occur. Also within
the framework of CREATING a proposal was set forth to introduce Nautical Risk as a better
instrument than External Risk.

Logistic requirements as well as the desire to reduce the emissions and improve safety of
inland navigation lead to the global design of new vessel concepts. These are worked out in
WP 3. In this WP the economics also play an important role. Of course, transport should be
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as favorable as possible for the environment, but the economic benefits should outweigh the
costs, otherwise the transport is not considered to be feasible.

The performances of the new designs were assessed in WP 4. Also in this WP a comparison
with the other modalities will be determined on basis of logistics, economics, environmental
impact and safety. The performance should at |east meet the economic and logistic
requirements set forth by the chain approach as worked out in WP 2.

There are aready alot of existing possibilities to reduce the energy consumption and the
exhaust of harmful particles. A number of these is demonstrated (WP 7) in course of
CREATING, showing the positive effect as well as the cost benefits. Type and number of
the Demonstrators were determined during the second year of CREATING. The results
were:

* Alogistical demonstrator, given at three exhibitions

» A ship design demonstrator, organized and given at the CCR,

* The Cleanest Ship demonstrator, given at Rotterdam and Brussels.
The last two demonstrators could not be organized within the formal time schedule of
CREATING. Therefore it was asked that the project could extend up to February 29™ 2008.
This request was sustained.

Finally in WP 10, the dissemination of results was taken care of. The resultsinclude
recommendations on existing rules and regulations and recommendations to adopt proposed
standards. However, also during the process of CREATING, the intermediate results were
released.
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STATE OF THE ART OF CREATING

Final Status
During the last period of CREATING (June 1% 2006 up to February 29" 2008) the emphasis
was on management of finishing all deliverablesin time.

The closing conference of CREATING was successfully held on June 14™ , 2007, at the
STC in Rotterdam.

Summarizing, all WP s of CREATING were finished according to original time plan except
for two. During the extension of CREATING also these 2 WP s were realized:

» The Cleanest ship demonstrators and the
* The ship design demonstrator.

At that moment CREATING could be completed. The deliverables (WP 7 for the
demonstrators and WP 10 for the dissemination of results) became available direct after the
extended planning, i,e, in May 2008. WP 10 includes the management summary of
CREATING.

During CREATING many papers were composed. A complete survey is givenin Annex 1.
The innovations and impact on rules and regulationsis given in Annex 2.

The program of the closing conference is given in Annex 3.

In Annex 4 the abbreviations are listed, whilein Annex 5 the programs of the Cleanest ship
demo s and the ship design demo are given.

It can be concluded that CREATING was successfully completed taken into account that 9
months more were required than scheduled, due to the presentation of the demonstratorsto a
European wide audience.
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WP 2: LOGISTICSAND ECONOMICS
(EVO TNO INRO Uni Buda SPB EFIP Portolan DPC CBRB Vopak )
Overall status

The WP on Logistics was successfully completed dlightly after the start of the third year, i.e.
at October 2006. One important remark should be made in this respect. It turned out to be
complicated to get industrial partnersinterested to assist in this fourth case but we succeeded
at the end. A small company” proved to be interested in the design of asmall tanker (for the
transport of tar) with asmall double skin. All 4 initiatives could subsequently be elaborated
in WP 2 and handed over to WP 3. The total delay amounted about two months. After the
completion of the feasibilities the final deliverable could be composed. The final deliverable
was very well received.

Many cases were studied and discussed with shippers involved. One of the most important
conclusions of the research carried out isthat it proves to be difficult to attract the attention
of shippersin such away that they actively cooperated and started thinking of new
processes for their logistics. Obvioudly in this respect the saying: What the farmer does not
know he doesnt eat istrue. CREATING succeeded in elaborating 4 cases. It is expected
that 3 out of 4 cases will become reality. The combination of logistics and techniques as
applied in CREATING proved to be successful.

Detailed overview of activities

The EVO carried out the final feasibility study, i.e. the one of the small chemical tanker.
Subsequent the final report was made. The first concept proved to be far too thick. The MT
composed a set of rules concerning the lay out of the deliverables. On basis of theserulesa
second version of the report was made and handed over to the MT. This report was received
very well. The EVO also prepared the lecture to be given at the closing conference of
CREATING.

TNO focused during the first period of the third year on the logistical evaluation of all 4
concepts. Thisresulted in improvements of the final deliverable with respects to the
elaboration of the 4 concepts.

According to schedule, the University of Budapest, CBRB and Vopak did not carry out any

activitiesfor WP 2. The same holds for Portolan. After the management shift at Portolan the
profile of the company changed in such away that CREATING no longer fitted in. It seems
the best solution to skip Portolan from the list of cooperating partners.

The EFIP contributed by delivering areport on the economical developmentsin the Rhine
Area. This report was included into the final deliverable.

Finally the SPB carried out the check on the content as well as the quality check. The report
was send to Brusselsin November 2006 and was received well.

Lessons learned: it should be further elaborated how shippers can be approached such that
mor e positive attitude towards the devel opment of new ways of dealing with the logistical
processes involved.
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WP 3: SHIP DESIGN

(DST, SPB, EVO, DPC, TNO-INRO, CBRB (relation with WP 2), DUT, VNS and Hoebee
(relation with WP 4), Marin and CTO (relation with WP 5), ECN (relation with WP 6), LR
(relation with WP9)

Overall status

At the end of the third year all four cases are ready, i.e:

* Bananacarrier

* Wood chip ship

* RoRo for the Danube

* Small chemical tanker
At the beginning of the third year the attention was focused on the first three cases. The
design of the small chemical tanker was starting up at that time. Thiswas as stated- later
than planned due to the fact that it was hard to find commercial market parties who wanted
to cooperate. Finally thiswas the case, but this case has to be treated in a confidential way.
During the third year all designs were finished aswell as the first concept of the final
deliverable.

Detailed overview of activities

DST being the most important partner for WP 3, conducted the following activities:

RoRo carrier

With respect to the RoRo carrier for the Danube the final technical report was compiled,
edited and fine-tuned. The design was ready at the beginning of year 3. Extensive Resistance
and propulsion tests captive model tests were carried out at Marin. Next, the attention was
focused on the remaining three cases. DST performed as leading party for this case.

Woodchip carrier

The design of the woodchip carrier was performed with special emphasis on the ice breaking
concept. Mr Wilckens made some remarks on this issue during the Consortium day and on
basis thereof the ice breaking design was based. Also the consequences for the ship of the
pneumatic loading and unloading system were taken into account. Also the exploitation
calculations made in WP 2 were checked and slightly improved also covering the
operational costs. Finaly, all design results of the wood chip ship were complied, edited
and tuned. Delft took the lead for this case.

Banana carrier

For the banana carrier the main particulars of five different designs were set up. Thiswas
done for the Banana Carrier on the route Antwerp-Strasbourg. Also the hydrodynamics
were optimized as well as the operational costs involved. Captive resistance model tests
were performed at CTO. All these activities resulted in a draft Technical Report , which was
improved and fine tuned up to standards. Hoebee was |eading this concept.

Small chemical tanker

The design for the small chemical tanker was realized. Most of the activitiesin this respect
were carried out and headed by Delft University.

Finally, DST and Delft composed a paper stipulating all innovative aspects of the 4 designs
involved.
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The SPB followed the processes closely with special emphasis on the trandation of the
results of WP 2 to the designs of WP 3. Thiswas done in close cooperation with the EVO,
DPC (RoRo casefor the Danube), TNO-INRO and CBRB. The discussions ended in
solid boundary conditions for the 4 cases. In fact these discussions are the linking pin
between logistics and techniques.

DUT and Hoebee put alot of effort into the designs. Hoebee into the banana carrier and
DUT into the Wood chip ship and the small chemical tanker. VNSI assisted Hoebee in this
respect. Major points for the banana carrier were the design of the many alternative solutions
which proved to be necessary due to changing conditions within the shipper Dole and for the
wood chip the specific conditionsin ice for the resistance of the ship.

Marin and CTO were involved in the hydrodynamic aspects of the 4 cases. CTO performed
captive towing tank tests for the banana carrier. Only the resistance was measured during the
tests. The required propulsion power was calculated. The captive tests were not in the
original plan but in the course of the project it was decided to do preferably three tests: one
at Marin and two at CTO, but the budget available alowed only two. Marin carried out
resistance and propulsion tests for the Danube RoRo carrier with a very large captive model
(scale being 1:20). Moreover Marin carried out calculations to optimize the form of the
ships resulting in higher block coefficients and less resistance. These calculations were
carried out with Rapid, amodel focusing on optimizing the wave making and form
resistance. The resistance and propulsion of the remaining two models were calculated: the
wood chip ship by Delft looking at ice conditions and the small chemical tanker also by
Delft aswell asMarin.

The design solutions developed within CREATING cover awide range in dimensions. This
isvery positive, because at WP 5 (see later on) the propulsion tool box has to be generated
and thistool box depends to alarge extent on the design results as obtained with the present
research.

ECN functioned as the linking pin to WP 6, environmental impact. For the aternative
designs the consequences for the environment and alternative solutions were discussed.
These discussions also contributed to the demonstrator of the Cleanest ship.

Lloyds was the connection with WP 9, improvements of safety. The link with the design
consisted mainly of looking at the maneuverability. At CTO tests were performed with a
captive model especially focusing on the effectiveness of all different types of rudders. The
results of these tests were intensively discussed, because the results seemed at first sight to
be surprising: the flat plate rudder proved to be the most effective. Thisistrue, however, the
resistance scores maximal and thisis of course a negative aspect. The construction of the
ship ( see WP 9) is still too much in research phase for practical application and the effect of
instruments does not link directly with the design.

Finally the SPB carried out the check on the content as well as the quality check. The report
was send to Brusselsin July 2007 and was received well.

Lessons learned: It isremarked that a lot of efficiency can be gained by looking at the form
of the hull and the propulsorsin detail. It isalmost surprising that thisis not been carried
out much more asis yet the case, because the optimization does not cost much money

wher eas the benefits can be great.
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WP 4: PERFORMANCE ASSESSMENT
(Ulg, DUT, SPB, EFIP, Uni Buda, ECN, CBRB)

Overall status

The University of Liege and University of Delft continued to team up very well in the
management of the WP. Two major devel opments took place: oneis the setting up and
definition of STPI s (Sustainable Transport Performance Indicators) , Milestone 2 for inland
navigation and Milestone 3 for other modes of transport and the other that of the
guantification of the costs related to the exploitation of the ship, environmental impact and
the safety. At the end both ends came together in Milestone 4. Delft was mainly involved in
the last part, the quantification of costs, impact on environment and safety, while Uni Liege
was mainly involved in the elaboration of the STPI s. This cooperation went well and
resulted in very useful results. At the end of the third year the results were demonstrated and
discussed, also with the International Steering Committee, the I SC.

After discussion the results were tuned and the final reporting of the deliverable was started.
The concept report was ready in time. The team did a good job, because they had to perform
very well at the end of CREATING because they needed the final material of all other WP s
and elaborate these results into the STPI s.

Detailed overview of activities

ANAST (University of Litge) focused the attention especially on the STPI s. The idea
behind the STPI sisthat athorough insight into the consequences of aternative possibilities
of door to door transport are calculated. Thisinsight comprises the effect on costs (the
exploitation of the ship), on environmental impact (in terms of CO2, NOx and PM) and
(external) safety. Thisinsight isvery interesting for shippers, inland shipping companies but
also for the politicians. ANAST devel oped the philosophy behind the STPI s and made a
mathematical model encompassing all theory.
Thiswas done for inland ships but also for other transport modes.
Delft focused, as stated earlier, especially on the quantification of the consequences of the
logistics selected for:

* Theexploitation of the ship,

* Theimpact on the environment, and

* Theexternal safety.
These basis calculations are essential input in order to be able to design the STPI s. All
experience obtained in The Netherlands so far was integrated into this approach. Delft
cooperated for these aspectsintensively with SPB. SPB worked especially on the
development of a prototype of the exploitation model of an inland ship. For this
development also a student of the University of Delft graduated on this subject.

EFIP kept a keen eye on the relation with Brussels and linked devel opments over there with
activities of WP 4. Subsequently CREATING played arole at the Smart River Conference
(November 7" at Brussels) and participated (via EFIP) in the NAIADES action programme.

The university of Budapest participated actively in the STPI discussion, being supportive for
ANAST in this respect. Also a paper on the work done on the EIWN conference was made
and presented.
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ECN was supportive for Delft with respect to the parameters to determine the environmental
impact, while CBRB supported the development of the exploitation model as carried out by
SPB.

Finally the SPB carried out the check on the content as well as the quality check. The report
was send to Brusselsin September 2007 and was received well.
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WP5: SHIPHYDRODYNAMICS
(MARIN, SPB, VNSI, DST, DUT, CTO, DPC)
Overall status

Generally spoken, WP 5 developed dightly behind schedule. There was a delay due to the
fact that the design of the small chemical tanker was later than planned, but al so because the
E-commerce program at Marin did not function as required at the start.

At the start of the third year the surveys of the present state of the art of resistance and
propulsors were available. The attention was focused on the two tool boxes, one for the hull
design (resistance) and one for the propulsion (power). For this purpose boxes Marin made
use of an existing own internet tool (E- commerce of Marin), called Qnowledge, based on
the Questor system.

As stated, due to software problems with respect to Questor the process was delayed. The
reports became available at June 2007. The advantage of the application of Qnowledgeis
that the results of CREATING can be used in the future in order to optimize the design of
inland ships with respect to wave resistance. Thisisfree for CREATING partners, while
other have to pay. Marin will develop the toolboxes further and use the own data base to
guarantee as good as possible results and, which is most important, keep the tool boxes
developed dlive.

Thefinal deliverable wasjust in time for the Closing Conference, so the results could be
part of the overall CREATING Management Summary.

Detailed overview of activities

During the last year of CREATING sformal playing time Marin carried out CFD
calculations for the banana carrier and the small tanker. The CFD calculations for the
banana carried were supportive to CTO who carried out captive model tests on resistance.
Also Marin assisted with CFD calculations Delft with the power prediction of the small
chemical tanker.

Captive model tests with the RoRo vessel were performed in order to have an as good as
possible power prediction for this ship. Combining model testing (banana carrier, RoRo
vessel) with CFD calculations (banana carrier, small chemical tanker) outstanding power
prediction results were obtained. With respect to the wood chip ship the ice conditions
complicated the calculations considerably. Among the partners there is hardly experience
with navigating through ice conditions. Only Delft has some experience and succeeded
(with some external assistance from DST) to make the required calculations. If the wood
chip ship becomes reality these ice conditions have to be studied again with specialistsin
this respect.

Both toolboxes were developed. First ideas were worked out to include shallow water
effects on the propulsion. Much more study (after CREATING) is required in this respect.
The data base was filled with the findings of CREATING and both of the tool boxes became
operational. Both tools were tested and several demonstrations were given to test the two
systems involved.

SPB followed the processes involved closely and stimulated that the required interactions
between all researchers became reality.
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VNS also followed the processes involved with a keen eye for the improvements which
proved to be possible for the designs on basis of affordable calculations only. Here the major
problem is that the inland ships are ordered (many at the time) by brokers and that the form
Isnot an issue. Ship yards and inland shipping branches together have to stimulate that the
new designs of inland ships will be optimized as done within CREATING. Also the
financing institutes of inland ships (bancs) should be more aware of the fact that alittle more
investment will lead to a better exploitation.

DST was supportive for most of the aspects mentioned earlier. DST delivered input for the
power prediction of the banana carrier. This was not only restricted to the power prediction
but also DST did detailed cal cul ations with respect to the performance of the ship on itstrips
including the resulting costs of fuel consumption. Therefore DST was particularly interested
in the power production protocol and did alot of testing to validateit.

Delft was actively involved in the assessment of the hydrodynamic improvements. These are
required as input for the quantitative calculations of the performances of the shipsin terms
of exploitation and environmental impact.

CTO carried out captive propulsion tests on the banana carrier and elaborated and analyzed
the results. During the tests the hull form was optimized.

DPC focused with literature on shallow water effects. The aim was to obtain propulsion
coefficientsfor river vessels sailing in restricted water. Also DST did alot of work in
analyzing the tool boxes delivered and improving them on basis of own input. This holds
both for the manual for hydrodynamic and propulsion tool box as for the power evaluation
tool box.

Finally the SPB carried out the check on the content as well as the quality check. The report
was send to Brusselsin June 2007 and was received well.
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WP 6: ENVIRONMENTAL IMPACT
(viadonau, SPB, CBRB, VNSI, IPA, ECN)
Overall status

The final report was delivered in time by the end of 2006. One of the most striking
recommendations of the report is that the introduction of low sulphur fuel (diesel with less
than 10 PPM sulphur content) for inland navigation is imperative for improved
environmental performance. The conclusions and recommendations elaborated in WP6
contributed to the round table decision of the CCNR demanding the introduction of low-
sulphur fuels for inland navigation as soon as possible in one step. Similarly, the results of
WP6 contributed also to a change of the proposal of the European Parliament, demanding
the introduction of low sulphur fuel (10 ppm) for inland navigation in one step already in
2009. The former proposal foresaw a two-stage approach with introduction of fuels with 300
ppm in 2009 and 10 ppm in 2011. In combination with a Tempomaat (reduction of fuel
consumption) and a SCR in combination with a PM filter avery clean (conventionally
driven) ship is obtained. It was decided that it is of the utmost importance to demonstrate
such a ship to the EU. A cooperation with BP was established and the mv Victoriaof BPis
being used for the demonstration. The practical demonstration was started in Rotterdam in
the end of 2007. CREATING was extended for this reason. The planned demonstrator with
the fuel cell was started up but could not be realized within the life time of CREATING.

Detailed overview of activities

via donau, being the WP Leader of WP 6, put most of the effort into the composition of the
final deliverable including the management summary. The final results were discussed
during the closing meeting at VVienna on October 24", 2006. The team had accomplished a
good job, with great external impact. Moreover, via donau contributed to the WP6
newsletter, e-news of via donau and composed and presented papers at the following

conferences:
* NAV 2006, International Conference on Ship and Shipping Research, Genova, Italy,
2006,

» European Inland Navigation (EIWN) conference,Visegrad, 2007,
* CREATING Fina Conference, Rotterdam, 2007.

SPB was actively involved in the whole process, reviewed the final deliverable and
stimulated the external impact as far as possible.

CBRB also followed the process and focused on the possible impacts of using clean fuel
(EN 590, gas oil with less than 10 PPM sulphur) and the trand ation to the Demonstrator of
WP 7. Especially the PR aspects were taken care of .

The VNSI monitored the processes involved step by step and did alot of work in checking
texts. Also, the VNSI wasintensively involved in the development and realization of the
CREATING Newsletter of WP 6. This first Newdletter was realized in three languages,
English, German and Dutch. On basis of the experiences with the first Newsdletter, it was
decided to do the same for all developed innovationsin CREATING.
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IPA revised the final deliverable and joined the International Transport Systems conference
at Budapest with an own contribution, based on the measurements carried out with respect to
the exhausts of engines.

Finally the SPB carried out the check on the content as well as the quality check. The report
was send to Brussels in January 2007 and was received well.

Publishable Final Activity Report STREP-FP6-PLT-506542 Page 15 of 82
CREATING



fré? & CREATING

WP 7: DEMONSTRATORS
The demonstrators encompassed:

Demo 1, Logistics: SPB, EV O, van Tongeren Kennemer BV

Demo 2, Cleanest ship: SPB, CBRB, VNSI, viadonau, LR

extended with BP, Hug engineering, Breko, MTU, VT, Hanwel, Yara, Bitfactory
Demo 3, Ship design: SPB, CBRB, Marin, VNSI, LRS

Overall status

Three demonstrators were executed within the framework of CREATING, i.e:

* Logistical demonstrator during the original CREATING contracting period of 3
years

» Cleanest ship demonstrator, at Rotterdam November 20th and Brussels February
28th 2008 , and the

* Ship design demonstrator at Strasburg, October 11th 2007,

First of al the plan was made by the WP Leader and agreed upon in the MT describing
the scope of activities. The execution of the demonstrators is elaborated in the report on
WP 7 while the dissemination of resultsis described in WP 10, the management
summary.

Detailed overview of activities

Demo 1: thelogistical demo

The logistical Demo was finalized in close cooperation with Van Tongeren Kennemer.

A combined brochure of Van Tongeren Kennemer and CREATING was composed and
three exhibitions were visited to demonstrate the system. Also the group payed avisit to
Finland to discuss the pneumatic loading and unloading system with the managing directors
of the Power Plant at Jyvaskyla and the local water authorities.

The demonstrations encompass the inland navigation innovation day (April 2007) and the
maritime event at Gorinchem, May 2007. In Finland the concept is still active for the wood
chip ship. Decisionsin this respect are expected in the second half of 2008.

EVO and SPB in close cooperation with van Tongeren Kennemer- organized the three
demonstrators. So far, industrial parties expressed interest, but so far no system has been
sold. In Finland the decision making is still pending.

Demo 2: the Cleanest ship demonstrator
CBRB/SPB organizes the Cleanest Ship demo in close cooperation with BP (see Annex 5).
The ms Victoria of the BP (operated by VT bv, Rotterdam) was equipped with:

* Tempomaat

» Useclean fue
e SCR, and

o PM filter

Thefirst demo was given at Rotterdam, November 20", the second at Brussels February 28"
2008. An official site was made and launched (see: www.cleanestship.nl) on which the
weekly results of the demo are presented.
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The operational execution of the demo was in the hands of BP, while CREATING assisted
during the organization. Also the CREATING staff members participating acted as linking
pin with WP 10, dissemination. CREATING stayed in full charge of these aspects, including
the Cleanest ship demo.

The following organization were involved in the operational execution:
BP: as owner of the ship and project manager of the operational execution
Hug engineering: as manufacturer of the SCR and PM filter

Breko: for all constructional aspects

MTU: all aspects related to the engine of the Victoria

VT: being the manager of the ship on day to day basis

Hanwel: being the representative of Hug engineering yin The Netherlands
Yara: delivery of the Ureum

Bitfactory: composition of the site: www.cleanestship.eu

SPB was in charge of all technical aspects aswell as of the acquisition and elaboration of the
data on the site.
CBRB and VNSI acted as the linking pin between WP 7 and WP 10. VNSI did most of the
coordinative work in WP 10. via donau assisted in making the measurements program and
wrote relevant texts and publications for WP 7 on basis of their work in WP 6. The
publications refer to:
* Thejournal, The Naval Architect, Royal Institution of Naval Architects, November, 2007
* Marine Fuels and Emissions Conference, Rotterdam, 2007,
»  Contribution to the Green Ship Technology Award, 2008.
Lloyds was involved with respect to the retrofitting installation: this had to be classified. The
Classification went according to schedule not in the least because of the good cooperation of
Lloydswith all other technical partners.

Demo 3: the ship design demo

The ship design demo was tested internally twice, i.e. the first time during a planned meeting
of the ISC at Marin August 16™ and a second time at Rotterdam at Lloyds August 31st. There
proved to be insufficient time to organize the demonstrator before holidays, so it was
organized at October 11" 2007 at Strasburg. It was agreed with the CCR that after a meeting
of the Untersuchsausschuss CREATING could demonstrate the three main aspects of the ship
design demo, i.e.:

» Thedeveloped tool boxes for hull design and determination of required power

» Effectson safety by instruments on the bridge, manoeuvrability and crashworthiness.
CBRB/SPB were involved in the overal management of the ship design demo and assisted
during the set up. Also SPB took care of a presentation on CREATING for the members of
the Untersuchsausschuss. CBRB assisted as alinking pin to WP 10 as well asthe VNSI.
Marin did most of the technical work for the demo, assisted by L RS for the WP 9 aspects:
improvements of safety.

Finally the SPB carried out the check on the content as well as the quality check. The report
was send to Brusselsin May 2008 and was received well.
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WP 8: SAFETY CALCULATIONS
(WP8:BV, LR, IVR, AVIV, CBRB, SPB)
Overall status

During the third and last year of CREATING the team got really under steam and started to
perform as required. The report on the survey of existing cal culation methods of external
risk was in concept ready and also the selection of the most promising one: thisis the model
owned by the ministry of water management, public works and traffic and managed by
AVIV. Next the survey of monitoring methods was completed. It came out that good
examples of monitoring accidents on fairways are found in The Netherlands. Also in this
case one system was selected. The calculation method for the external risk as well asthe
way of monitoring risks was advised to the EU as standards. The proposal for
standardization of monitoring was very well received by the CCNR. It was decided to
continue the cooperation with CREATING in this respect. During the execution of the tasks
involved it was decided to put effort into the development of a method to develop a method
to quantify the effect of measures aiming at improving the safety. The ideas devel oped
should get more attention in future projects. Also (extra) an addendum to the deliverable was
made to illustrate the possibility to come to standardized ways of working with respect to
safety monitoring and calculations.

Detailed overview of activities

BV was in charge of the execution of the safety calculation work package. BV focused on
general management and the generation of a prototype model to assess the risk level and
also quantify the effect of measures aiming at improving safety.

Lloyds looked especially after the monitoring and contributed to a discussion paper for the
standardization of the monitoring of risks. This discussion paper was mainly composed by
VR and was meant to start a discussion on standardization of an accident monitoring
system at the CCR.

AV1V focused on the calculation method for external risk. The existing model was made
operational and can be used in any country in the EU. All texts are in English and a good
manual was prepared. The required data base was also made available and can be used
directly. The data baseisfilled with anumber of fairway stretchesin The Netherlands with
respect to accidents with ships.

CBRB and I VR together worked on the addendum, to give an example how a standard for
monitoring can be obtained. The intention of this addendum is to pave the path to introduce
standardization for inland shipping.

SPB assisted throughout the project on basis of experience with respect to the
subjects experienced in The Netherlands, especially in the Scheldt area.

Finally the SPB carried out the check on the content as well as the quality check. The report
was send to Brusselsin April 2007 and was received well.
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WP 9: SAFETY IMPROVEMENTS
(WP9: LR, BV, AVIV, Imtech, Marin, DST, IVR, CBRB, CTO, SPB, TNO CMC)
Overall status

Towards the end of CREATING also the deliverable concerning the possibilities with
respect to safety improvements was produced. An outstanding report dealing with the effect
of instruments, manoeuvrability and crashworthiness was composed. Most important
conclusion isthat AIS on the bridge is an extremely effective instrument to reduce the
probability of an accident. The price islow and the effects of the AlIS are strong. In fact it
pleads for the equipment all shipswith AIS in the coming years to enhance safety.

Detailed overview of activities

Lloydsdid alot of work at the end especially in the field of determination of the
improvements. Thisisnot so easy asit may be looks. These improvements focused on the
effect of manoeuvrability as well as those of the instruments on the bridge. The effects of
crashworthiness were not finished: the research to new ways of construction did not proceed
as planned and the results (although promising) resulted in recommendations for further
research. These developments can be expected since CREATING is dealing with research.
Thisaso impliesthat alot of effort has been invested in research and that this research
should be finished first before attention can be paid to the consequences. However, the
results of the effects of better manoeuvrability and instruments on the bridge are very
interesting. The instruments on the bridge encompassfirst of al the AIS. Operational AIS
on the bridge (being part of the implementation of the envisaged RIS) provesto be very
effective in improving safety. Thisis mainly due to the fact that ships which are equipped
with AlS have al relevant information log before an accident may happen. Subsequently
there is sufficient time to contact each other and agree mutually upon measures required to
avoid a collision. Of course, better manoeuvring properties than standard do help because
when the threat of a collision looks to be immanent, there is only little time left to avoid.
Keeping in mind that the AlSis arelatively cheap investment with agreat positive effect on
safety, the improved manoeuvrability is expensive while the effectivenessis far less. So, WP
9 concludes that investing in AlS is without any doubt worthwhile doing.

BV and AVIV looked at the aspects mentioned above in improving the safety level on board
and analyzing the differencesin the prevailing possibilities. BV spent alot of research (see
also WP 8) to quantify the improvement of risk by means of a probabilistic model. No doubt
such amodel would be of great interest for fairway and port authorities to determine the
right safety level at the one hand while looking at the required investments at the other. Also
for ship owners and insurance companies this could of interest in the future: obvioudly there
isalink between the properties and equipment of the ship and the probability that accidents
will occur. It proved to be difficult to determine the effect of safety improvements with the
external risk model. Thisidea had to be abandoned.

Imtech worked on the AI'S on board covering all relevant aspects. These studies resulted in
contributions to the final deliverable.

Marin, of course, focused on the manoeuvring properties of the ship. In this respect Marin
analyzed the effects of alternative steering devices taking into account the DST and CTO
results.
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DST researched the CTO results and reported these. They formed input for the Marin
analysis. The results of the analysis of CTO/DST/Marin were very interesting and stimulated
alot of internal discussions. The plate rudder proved to be the most effective, however the
technological and strength factors as well as better interaction with the propeller (thus
increasing overall propulsive efficiency) resulted in selection of NACA rudder profile as a
standard. The optimum between steering capacity at the one hand and overall performance at
the other was determined. The main results are presented above.

IVR, CBRB and SPB mainly followed the processes closely from point of view of shipping.
Their enthusiasm for the application of AlS improved because of the work carried out. This
is aready abig plus!

CTO carried out the model tests with a DST model on the effect of different rudders. The
results formed valuable input for the studies and analysis as reported.

Last but not least TNO carried out extensive research on ship material and construction. The
aim was to detect away of construction that made it possible to avoid the double skin as far
as possible. Solutions were sought in the direction of multilayer plates existing of steel and
polypropylene layers. The basis idea of the research isto create the possibility to absorb as
much as possible energy before the construction collapses. This goes hand in hand with a
large deformation of the material. Although the results proved to be promising at the end,
the research had to stop and will have to be continued in another project.

Finally the SPB carried out the check on the content as well as the quality check. The report
was send to Brusselsin June 2007 and was received well.
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WP 10: DISSEMINATION OF RESULTS
(WP 10: SPB, CBRB, VNSI, IVR, DPC, via donau)
Overall Status

Dissemination of results was considered to be one of the most important aspects of the work
done by the CREATING team. The dissemination is dealing with the following aspects:

* Newsdletters (see Annex 1 for survey) highlighting al important topics of

CREATING

* The Demonstrators, aso see WP 7

» Impact on rules and regulations and innovations of CREATING (see Annex 2)

» Closing conference (see Annex 3), and

* Fina survey of results of CREATING, WP 10, the management summary
The plan for WP 10 was approved by the MT at the end of 2006.

Newsletters
It was decided to deliver 7 newsletters on all results of CREATING. These newsletters
encompass.

* Environmental impact (WP 6)

* Logistics (WP 2)

e Ship design innovations (WP 3)

» Hydrodynamic toolboxes (WP 5)

o Sdafety and safety improvements (WP 8 and 9)

* Assessment (WP 4)

* Cleanest ship demo (WP 7)

The newsletters were published in English, German and Dutch. The VNSI had a stimulating
role with respect to the composition of the newsletters.

The demonstrators

In order to organize the demonstrators properly the ISC was asked to assist in the
preparations. This group became operational just after period 8. Main aim of the group was
to look after correct set up of the PR of the demos and a proper interfacing of the
demonstrators and the ongoing political discussion. Thiswas especially of importance for
the second demo, the cleanest ship. The assistance of the | SC was very stimulating in this

respect.

The ship design demo was organized at October 11™ at Strasburg, for the CCR. The Cleanest
ship demonstrators were organized at Rotterdam (November 20" 2007 and Brussels
(February 28" 2008). The programs of the ship design demo as well as those of the two
Cleanest Ship demonstrators are included in Annex 5.

I nnovations and impact on rules and regulations
Theinnovations of CREATING and the impact on rules and regulations are included in
Annex 2.
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Closing conference

The team of WP 10 spent alot of time on the organization of the final conference. The
conference was given at the STC, Rotterdam and became a success. The program of the
Conferenceisgivenin Annex 3.

WP 10: final survey of results, management summary

Thefinal survey of resultsis elaborated in the final document of CREATING, the
management summary. This management summary was composed by the technical
coordinator and was ready early May 2008.

Detailed overview of activities

SPB was very much involved setting up the work package as awhole. In close cooperation
with the partners CBRB, VNSI, IVR and DPC all activities were set up and executed.
CBRB/SPB headed the meeting while the IVR carried out all secretarial activities.

VNSI was (as stated) in charge of the newsletters with respect to organization and
generation: stimulating that the required texts are written in time, reviewing the texts and lay
outing, having the trans ations done, organizing the distributions and so on.

CBRB was the linking pin between WP 7 and WP 10.

The VNSI and the CBRB were in charge of the PR of the cleanest ship together with the EU,
BP and the Port of Rotterdam as well as the port of Brussels. Also DG research was of great
help in this respect. The Port of Rotterdam supported the first demo by facilitating the
happening and offering food and drinks, the Port of Brussels did so for the second. DPC was
especially involved throughout the process to see that the interests of the Danube countries
were taken into account properly. At the end of May 2007 DPC also organized a symposium
on the results of CREATING.

via donau made all text required for the newdletters on the Cleanest ship aswell asthe site
based on the work done in WP 6. It proved to be agreat help.

Finally the SPB carried out the check on the content as well as the quality check. The report
was send to Brusselsin May 2008 and was received well.
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Project Organization and Participants

The following diagram gives an overview of the project management
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Website

More information on this project is available via the internet. The project has its own
website with both a public part and arestricted areafor project participants. It is accessible
viawww.CREATING.nu. Link to or direct to cleanest ship (www.cleanestship.eu)!

Coordinator Contact information
The CREATING management team can be contacted using the following address:
Shipping Projects Bureau
CREATING Project Bureau
P.O. Box 23133
NL-3001 KC Rotterdam
The Netherlands

Phone: +31(0)10.798.9830
Telefax: +31(0)10.412.9091
E-mail: iNfO@CREATING.nu
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ANNEX 1: PUBLICATIONSOF CREATING
Publications of CREATING (status May 2008):

1. EIWN, Hungary, Gyor, First ideas on CREATING, June 2003.

2. Bureau Innovation inland shipping, Rotterdam, Introduction on CREATING, December
2003.

3. EIWN, Hungary, Szeged, State of the art of CREATING, June 2005

4. Journal: EVO Logistiek, CREATING: intermediair tussen verlader en binnenschipper,
February 3, 2005, nr 1.

5. 26" Colloquium Universit t Duisburg, Danube Intermodal Ships,
Container vs RoRo, June 2005

6. 26" Colloquium Universit t Duisburg, Das RoRo Schiff i m intermodalen Verkehr auf der

Donau, June 2005

26™ Colloquium Universit t Duisburg, The Inland reefer , June 2005

CCNR, Strasshurg, Preliminary results and conclusions of CREATING Work Package 6:

Environmental impact, December 2005

9. Lectureson CREATING, NHTV, Breda, November 2003, 2004 and December 2005

10. RINA, London, The four cases of CREATING, 15, 16 March 2006

11. Bureau Innovation Inland Navigation day, Integration of inland shipsin logistical chains,
Rotterdam, March 17" 2005

12. Bureau Innovation Inland Navigation, Emission reduction on inland ships, Rotterdam,
March 17" 2005

13. PIANC conference, 2006, at Estoril, Environmental impact in relation to economics of
inland Navigation, May 15" May 18 ™ 2006.
PIANC conference, 2006, at Estoril,, May 15", . Unified Performance Indicators for
Inland Waterway Transport
May 18" 2006

14. RoRo Conference at Gent, New opportunities on the Danube Corridor, May 2006

15. ICT Conference at Craiova, Romania, Emission factorsin inland navigation,, June 2006,
Romania.

16. INE magazine, Transport of bio massin Finland, May 2006.

17. EVO logistiek, CREATING, het vervolg, February 200-6, No 1.

18. Journal Schip, Werf en de Zee, CREATING, stand va n zaken na 2 jaar onderzoek. July
2006

19. CREATING presentation at CCNR meeting on diesel engine emissions 12 Oct. 06

20. Attending Smart Rivers Conference 7 Nov. 06 (Brussels)

21. Articlein WCN, November 2006, Going Greener on the Blue Danube

22. Lecture 10™ Odra meeting in Potsdam on November 24™

23. 2" Seminar on EU waterborne projects in Hamburg, December 6™, 2006

24. 3" Danube Summit in Budapest, The need for environmental friendly and energy efficient
ships, March 6™ 2007

25. Lecture 4™ Danube meeting in Bucharest, March 16", on innovationsin ship building.

26. CREATING presentation NOVE (= association of fuel suppliers) 13 Dec. 06

27. January 2007, Y angtze Shipping Forum: Optimizi ng the use of waterways by optimizing
intermodal chains

28. January 2007, EAMARNET conference on Ship design production & operation: Concept
exploration modelling in inland waterway transport

29. February 2007, GreenPort 2007 conference: Development of Energy Efficient and
environmental inland shipping concepts

30.CREATING presentation at University of New Orleans 15 Feb. 07 (New Orleans)

© N
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31.CREATING WP4 presentation at the BIVEC GIBET Transport Research day, Rotterdam, 3
April 2007, Performance Assessment for Intermodal Chains

32. CREATING Seminar in Belgrade, May 25", 2007

33. CREATING WP4 presentation at EIWN conference, Budapest, 27-28-29 June 2007,

Integrated indicator for the sustainable assessment of transport chains

34. June 2007, EIWN 2007, Development of Next Generation Chemical Tankers

35. June 2007, EIWN 2007, Integrated Indicator for the sustainable assessment of intermodal
chains; Apllication to the transport of cargos from Frankfurt am Main (Germany) to Sofia
(Bulgaria)

36. June 2007, EIWN 2007, CREATING session

37. European Journal of Transport and Infrastructure Research Performance assessment for
intermodal chains, Juha Schweighofer,

38. CREATING Efficiency, Motorship, C. Thill, MARIN, October 2007.

39. CREATING, Cleanest ship Demonstrator, Motorship, H. G. Blaauw, J. Schweighofer, M.
Smyth, October 2007

40. RINA; The Naval Architect, Inland Environmental Performance, November 2007.
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Survey of CREATING newsdletters

Newsletter regarding environmental impact of inland navigation WP 6

Newsletter on innovations in Logistics WP 2
Newsletter on ship design innovationsin CREATING WP 3
Newsletter on hydrodynamic toolboxes WP5
Newsletter on safety and improvements WP8and 9
Newsletter on Assessment WP 4
Newsletter on the Cleanest ship WP 7

ALL NEWSLETTERS ARE AVAILABLE HERE UNDER.
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CREATING NEWS is the periodical newsletter of CREATING, a European project which aims at stimulating
waterborne transport within logistic chains, paying attention to both economical, environmental and safety
aspects. This edition fully focuses on emission reduction of marine diesel engines.

reduced their NO,, SOy and Particulate Matter (soot) emissions. No reason for sorrow about NO,, SO, and
PM, however: a variety of measures can be taken to restore or even increase the environmental advantage
of inland navigation. What's needed are more stringent regulations and application of technical measures to
the ship itself.
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Figure 1: Energy consumption per tonkm, data from report “To shift or not to shift”, CE Delft, 2003

Low sulbhur fuel will in itself reduce emissions considerably, but is also a prerequisite for appfication of
various other emission reduction techniques.

New engines can run on low sulphur fuel without technical problems; for older engines potential problems
can be coped with by fuel additives or fuel type adapted lubricants.

Within CREATING, extensive research has been done into this topic. A demonstration project is envisaged
in 2007 to prove the effectiveness of various measures. This will effectively lead to the world’s cleanest
inland navigation ship ever.

CREATING also shows that improving the environmental performance of a ship is not necessarily harmful to
the ship owners’ wallets: a reduction of fuel consumption facilitates the return on emission reduction
investments.
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Inland shipping

Emissions regulations per kWh

As indicated before, inland navigation has long been considered the cleanest way of transporting goods.
Fuel consumyption per tonkm of waterborne transport is roughly 1/3 of that of road transport.

As a result, CO2 emissions in inland navigation account for 1/3 compared with the ones associated with road
transport.  Additionally, other emissions like NOx and PM are partly lower — depending on the specific
transport case, the age of the ship engine and the truck EURO level used for comparison.

Road transport and inland navigation (CCNR) emission regulations have developed fully different, however,
as shown in figures 2 and 3.

The EU has set its own emission limits for inland ships, but those are based on marine engines and
therefore are less stringent, at least for EU stage [IIA limits to be implemented in 2007. These rules allow up
to 0.5 g/kwh of PM and 11.0 g/kwwh of HC and NOx combined. At the end of 2007, the European parliament
will consider further tightening of their demands. This is also reflected in the CCNR rules regarding NOx
emissions: as engines get bigger ((power over 560 kW and rpm under 2800 (phase 1) or 3150 (phase 2))
more NOx may be emitted. For phase 2, this value becomes as high as 11 g/kvvh at revolution rates under
343 per minute. Proposed EU stage 1V envisions similar rules as CCNR stage .

Both EURO (truck) and CCNR (infand ship) standards define maximum emissions per kWh of energy
consumed, resulting in the following comparative graphs for NOx and PM emissions:

NOx emissions per kWh

N

Uncontr. ship engine

=]

CCNR phase 1 (2002)

]

o

CCNR phase 2 (2008)

~

NOx emissions (g/kWh)

N

| | CCNR phase 3 (~2012)

[=}

EUROI EUROIl EUROII EURON EUROV EUROVI
(1992) (1996) (2000) (2006) (2008)  UBA prop.
(2010)

Figure 2: Maximum NOx emissions according fo EUROQ (fruck) and CCNR (ship) standards

PM emissions per kWh
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Figure 3: Maximum PM emissions according to EURQ (truck) and CCNR (ship) standards
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Emission regulations and performance per tonkilometre

When combining the data from the previous tables, the performance per tonkm can be determined as shown
in figure 4.

For this comparison an average fuel consumption of a heavy duty truck and an inland ship is used which
corresponds to the energy use of a truck > 20 ton and a large ship, non bulk shown in Figure 1. The
emissions are taken from Figures 2 and 3.

0,04
0,035 T
0,03 M Euro | truck (T1)
T B Euro Il truck (T2)
=
5 0025 M Euro Il truck (T3)
Té’ ® V1 W Euro IV truck (T4)
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0,01 T3 ® CCNR Il vessel (V3)
e V2
0,005
BET5 WmT4
oM 8 V3 ‘ T T T
0 0,2 04 0,6 08 1
NOx emissions (g/tkm)

Figure 4: performance comparison on the basis of fonkm

CONCLUSIONS AND RECOMMENDATIONS REGARDING EMISSION REGULATIONS

e The various graphs show a serious time lag in implementation: requirements for inland navigation
will not be up to the current standard for road transport until 2012. Even then, since the lifespan of
marine engines may be up to 20 years, it will take a very long time for CCNR phase 3 standards to
be common practice in the inland navigation sector.

e The most crucial and first step, at the shortest notice possible should be: reduce the allowed sulphur
content for diesel oil used for marine diesel engines to 10 ppm.

e Lower emission limits are required in order to keep the future emissions caused by inland navigation
(related to the transported mass) below road transport emissions.

e |n order to be effective, such policy measures should affect not only new engines but also the
retrofitting of older engines with after-treatment devices.

e Only a combination of lower emission limits, low sulphur diesel oil and financial incentives for
implementation of emission reduction techniques will pave the way for a major improvement in
emission reductions from inland navigation.
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MEASURES TO IMPROVE THE PERFORMANCE OF INLAND NAVIGATION
Basically there are four options for emission reductions (the first one is not described in this news letter):

¢ reduction of power needed to propel the ship (improved hull form, air lubrication, other propulsors
like Z-drive or whale tail wheel)

e clean fuel (low sulphur or sulphur free)

e exhaust gas cleaning

¢ new engine technology

e better sailing information to the captain

Evaluation of various technique and fuel options

¢ Selective Catalytic Reduction (SCR): An SCR system removes NO, in the exhaust system. This
allows the NO, concentration produced by the diesel engine to be higher than for an exhaust system
without SCR. Advantages in combination with optimisation of the motor management are a better
combustion and a higher effisiency, resulting in less fuel consumption and thus leading to reduced
PM and CO, emissions.

e Advising Tempomaat (ATM): An electronic control system for optimising the energy efficiency of a
vessel by advising the crew of the optimal speed for the prevailing water conditions. Reduces fuel
consumption and consequently PM and NO, emissions.

« Biodiesel (BD): An alternative fuel mainly used for the reduction of CO, emissions due to its
regenerative attributes.

s Biodiesel Blend (BDB): A mixture of 80% fossil diesel and 20% biodiesel.

¢ Low Sulphur Fuel (LSF): A fuel of higher quality compared to normal gas oil for inland navigation,
having a maximum allowed sulphur content of 2000 ppm. Low sulphur fuel will bring this down to 10
ppm, equal to diesel oil for road transport.

e Particulate Mass Filter (PMF): A filter to reduce the PM emissions of the engine. Requires low
sulphur diesel oil.

« Natural Gas Engine (NGE). An engine which shows outstanding emission characteristics in both
NO, and PM emissions compared to diesel engines. Although the fuel consumption of a gas engine
is slightly higher, CO, emissions are reduced due to the better C/H (Carbon to Hydrogen) ratio of
gas compared to diesel.

The effects of application of these techniques to emission characteristics are shown below:

NO, PM FC Cco,

SCR -81% -35% -7.5% -7.5%
ATM -10% -10% -10% -10%
BD +10% -5% +15% -65%

BDB +2% -1% +3% -13%
LSF none -17% none none
PMF none -85% +2% +2%
NGE -98.5% -97 5% +4.5% -10%

Figure 5. Changes in mass emissions for different emission-reduction techniques compared with a basic case without
emission reduction techniques. FC means changes in fuel consumption.
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OTHER (EMERGING) TECHNIQUES
Exhaust gases

Wet scrubber
Wet scrubbers are widely used in the electrical power industry and use water to clean exhaust gases.
A specific maritime application of this technique removes roughly 90% of SO, 7% of NO, and 80% of PM
emissions. However, this system requires large space on board of a vessel and might prove as not
practicable for a large scale implementation in inland navigation.

Humidification of inlet air
By adding water to the air entering the combustion chamber of a diesel engine, the flash vaporisation of that
water during combustion results in a lower peak temperature, being the main factor responsible for NOx
formation in an engine. As a result NOx formation is reduced by up to 50%.

Gas engines
Basically, gas engines offer the potential to reduce emissions drastically. Today, gas engines are only

applied to a limited extent in the marine industry, mainly in high capital lightweight ships that require a lot of
power (navy frigates, cruise ships, fast ferries).

Better sailing information to the Skipper
The energy consumption of an inland ship is dependent on the speed of the ship, its dimensions and the

dimensions of the waterway. Especially in restricted water, the ship’s resistance rises rapidly as the speed
approached critical speed of Froude depth number 1.

Shallow water

—

Unlimited
water depth

Resistance

Speed —> Critical speed
Figure 6. ship resistance in shallow wafer

As a result, a lot of energy can be wasted without any significant gain in speed. If the skipper can be made
aware of this fact and is informed about the optimal speed to navigate through various waterways on his trip,
this waste of energy can be prevented while the vessel still sticks to the original sailing schedule.

A first development with this respect is the Advising Tempomaat (ATM) system, a device which advises the
skipper on the optimal speed of the ship on the basis of fuel consumption measurements. Long term trials
confirmed the 10% average fuel savings in figure 5.

There is a considerable potential for further savings when the system is connected to routing software as
well as electronic navigation charts with GPS controls.
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Inland shipping

RECOMMENDATIONS TO TECHNIQUE PROVIDERS

¢ Adapt mass produced after treatment technology from the trucking industry like SCR and particulate
filter systems for being used in combination with inland vessel engines.

e Search, in co-operation with engine manufacturers, for solutions to optimize after treatment systems
for marine diesel engines to a good compromise of low pollutant emissions and a low fuel
consumption

e Develop other smart and affordable techniques that help inland navigation to further reduce
emissions

+ Inform and advise the inland navigation sector about the fuel saving and emission reduction

possibilities

RECOMMENDATIONS TO OIL COMPANIES

s Make available low sulphur diesel to inland navigation as soon as possible

e Advise your clients regarding eventually necessary fuel additives and/or change of lubrication oil

RECOMMENDATIONS TO SHIP OWNERS

s Stop thinking that inland navigation will remain the cleanest transport mode without efforts from your
side
e Use low sulphur diesel oil as soon as this will be available, after having consulted your engine
manufacturer on possible consequences (fuel additives or fuel type adapted lubricants)
s |nvestigate the potential possibilities for reduction of fuel consumption and emissions from the
propulsion and auxiliary engines on board
Such an investigation may comprise, but is not limited to:
o after treatment technigues to reduce exhaust emissions
o installation of speed advising equipment
¢« Consult your engine manufacturer on the results

¢ Invest in the available technology
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