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1 Introduction

The ViWas project

Single wagonload (SWL) transport is still a major component in numerous European

states transport systems and in the logistics of different economic sectors such as steel,
chemical industry and automotive. However, changing framework conditions and
increasingly demanding market requirements have led to dramatic market losses and

even to compl ete shutdown of SWL business in some countries. As this business segment

has been evaluated as important for specific transports in a European co -modal transport
system also for the future, significant improvements are needed.

The ViWas partners believe th  at for the success of SWL the following two issues might be
crucial:

(1) A viable SWL system is highly dependent on the critical mass. Thereby all options
have to be considered to secure a high utilisation of the trains operated on the trunk
lines, includi ng a combined production with intermodal loads.

(2) Only comprehensive and complementary measures are able to sustainably improve
and preserve the European SWL systems in accordance with increasingly demanding
market requirements.

The Viwas project will fo  llow such a comprehensive approach; therefore aiming at the
development of

1 Market driven business models and production systems to secure the critical mass
needed for SWL operations,

T New ways for iLast miled infrastructurecostdesi gn
efficiency,

Adapted SWL technologies to improve flexibility and equipment utilisation,

Advanced SWL management procedures & ICT to raise quality, reliability and cost
efficiency

The applicability of these solutions and their effects will be proved on the basis of pilot
business cases (by demonstrations). Thereby important findings will be gained for a
European wide implementation of developed solutions.

ViWwas stands for Viable Wagonload Production Schemes.

The ViwaS consortium includes railway operator s (SBB Cargo, Fret SNCF, and
Bentheimer Eisenbahn), infrastructure providers (Interporto Bologna / IB Innovation)
technology partners (Eureka, Wascosa) and consulting/ scientific partners (ETH Zurich,

TU Berlin, HaCon, and NEWOPERA).
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Work Package 10 is focusing on pilot implementations, tests and assessments of

suitable solutions or components to secure viability of SWL transport in the future. This
will be done on the basis of previously agreed pilot business cases, to prove the
applic ability of developed solutions under real operation conditions, considering one
complete operation period.

This deliverable provides a documentation of the conducted field tests and further
demonstration activities.

The pilot implementations within each bu siness case are described as follows. The first
subchapter provides an updated documentation of the respective business case. The
subsequent subchapter s describe the different test s or demonstration activities focussing
on the following aspects , if applica ble:

1 Documentation of conducted field tests

1 Operational experiences and proposed/conducted adjustments
1 Results documentation of selected KPIs

1 Conclusions/Outlook

For the definition of demonstrations and related training activities the following business
cases and test installations have been considered:

(1) Swiss -Split 2 deals with the improvement of the current SWL distribution
system to private sidings in Switzerland by renewing rolling stock and shunting
locomotives, introducing a new loading platform to imp rove loading and
unloading operations in sidings and therefore reducing costs and optimising
time and effort.

Responsible ViwaS partners : SBB Cargo in collaboration with Wascosa and
supported by ETH Zurich IVT,;

(2) Regional network of rail logistics centres aims to improve @Al ast
services and to establish transshipment and rail logistics nodes for customers
without own rail access points in a border region between Germany and the
Netherlands. The business case is also used to evaluate the deployment of
hyb rid locomotives.

Responsible ViwaS partners : Bentheimer Eisenbahn supported by HaCon;

(3) Innovative Telematics and ICT services seek to improve operation
performance and on -time delivery by introducing telematics devices together
with a telematics data distri bution service. These telematics devices are
managed and controlled remotely by the TCCU and inform the different
partners involved in real time about position, speed, impacts, loading status
etc.,, as well as wear related data like wheelset mileage. A furt her newly
introduced aspect deals with sensors for wagon load measurements.

Responsible ViwaS partner : Eureka

(4) Modular wagon components based on the Flex Freight System deals
with the improvement capacity utilisation and flexibility of rail wagons by new
and modular wagon components: One component is the Flex Freight Car, a
l'ight container wagon with a driveable grid fl o
containers. The wagon is also part of the business case Swiss Split 2. The
second component developed with in Viwas is the Timber C assette 2.0. This
advanced cassette is stackable for empty runs in order to provide more
loading capacity for container transport on the standard rail container wagons
and reduction of empty wagon transports by the enhanced flexibil ity
(combination of containers and timber loads on one wagon).

Page 8 of 50
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Responsible Viwas partner : Wascosa

Last mile service on French secondary lines works on a new concept for
t he streamlinimigl eof afidassthunti ng operations
collaboration b etween RU and shippers. The RU distribution train stops in front

of each siding and helps a bimodal vehicle driver in the shunting operations,
(coupling, decoupling, switch...) which are performer by the shipper with its
own traction unit. The neighbouring shippers organise themselves with a

shared bimodal road -rail vehicle which replaces every shunting vehicles of
each partner.

Responsible Viwas partners : Fret SNCF supported by NEWOPERA,;

According to the second amendment request I dated 16/04/2015 - The
documentation of tests and demonstration activities for this business case  are
included in deliverable D6.2. Here, again the main aspects are described,
following the structure as agreed for this report.
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2 Demonstration of pilot business cases
2.1 Businesscase A Swiss Split 20

2.1.1 Business case at a glance

The traditional scope of SWL transports can be broadened by integrating intermodal

solutions. The business case fASwiss Split 20 focusses
sidings by using the encompassing Swiss SWL transport network. Thus the critical mass

for a viable SWL system and its efficiency can and will be improved.

One part of the effort to attract more traffic to the Swiss Split operating system is

improving the track layout, capacity and production sy stems used in terminals. Therefore

T as outlined in the ViwaS proposal T improvements were being planned with the
construction of the Basel Nord and Limmattal gateway terminals. In the meantime both

projects have been the centre of a broad public discussio n in Switzerland. As a result
market experts and authorities agreed on improvements within the Swiss terminal
landscape in general. The tri  -modal terminal Basel Nord enjoys a broad support in the
market; the work on the terminal will be progressed. The planning works for  Limmattal
gateway have been stopped . This change inthe Swiss terminal strategy has no impact on
the Viwas project.

I nstead the projectods devel opment work within the t
other aspects. To realize cost efficient  transport solutions specific rolling stock has to be

developed to increase the quality of transports and meet the customer needs. The

business case will result in forward looking, cost efficient solutions that will replace end of

cycle wagons with high ma  intenance cos ts currently used by SBB Cargo.

Two innovative rolling stock solutions have been developed by the partners ETH Zurich,
Wascosa and SBB Cargo:

1 As a first solution a new type of container wagon was engineered and tested in
customer sodé disdismgsc.alThed fAflex freight adgonod i s |
lighter container wagon. Its passable iron -grid floor allows for loading and
unloading containers in sidings by driving with forklifts on the wagon.

I The second solution is based on three flexi ble 20ft platforms, which  will simplify

loading and unloading operations of containers in sidings. The so called container
loading adapters guarantee a totally flat, passable surface on the wagon and it is
mountable on standard Sgns - container wagons.

2.1.2 Fle x Freight Car

Documentation of conducted field tests

For container transports to customersé sidings SBB
cargo wagon. The Ks -wagon, a two axle wooden floor wagon currently in use, was

originally determined to tran sport bulky goods, such as vehicles, spare parts for bigger

machines or other goods that are less sensitive to environmental influences. Today SBB

Cargo also uses these types of wagons to deliver sea containers from gateway terminals

in Switzerland tocust omer sé si di ngs. Al t hough the wagons6 di me
perfectly, there is a number of disadvantages. Due to the fact that the Ks wagon is not

equipped with receptive points for containers, they have to be secured manually by

nailing wooden block s into the floor on each side of the container. Over the years the

floors got weakened, thus maintenance costs are high.
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Together with Wascosa and ETH Zurich, a solution for a new type of wagon that meets

the requirements for loading and unloading containe rs in sidings was developed. The

wagon, called fAflex freighto wagon, is based on a cl
Compared to standard KS wagons the wagons6é6 floor is f
The grid is modular, meaning, that it is possible to r emove the different parts of the grid

as they are not permanently connected to the chassis. This results in a higher flexibility

in wagon usability: The wagon can be used as a classic container wagon for terminal -
terminal transports, where no floor is need ed or i after a few modifications T it can be
used to distribute sea containers into sidings.

To test the wagon under realistic conditions SBB Cargo deployed the wagon in defined
sidings. Therefore the wagon has been integrated into the SBB Cargo wagon po ol.

The test involved the production of one test wagon and its disposition to sidings. First of

all appropriate sidings had to be defined to analyse the wagons abilities in different
environments. The test scenarios have been selected only in sidings, wher e loading and
unloading is done by forklifts or other floor conveyor vehicles.

First tests took place at the following venues:

1 Migros distribution centre  in Neuendorf
1 Migros distribution centre  in Suhr
1 Migros distribution centre  in Volketswil
1 IKEA distrib ution centre in Laufen
Figure 1: Test setting for &lex Freight Car  6at Migros distribution centr e in

Volketswil and Neuendorf (right

Source: SBB Cargo

During the test -preparations, all involved employees had to be trained in the new grid -

covered wagonsdé handling. I n addition involved cust o
changed loading - and unloading processes during the tests. Information letters were

sent, workshops held.
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Table 1: 6 Fl e x F rCeair gd¥ldin mile stones of training

Training Number of
contents participants

02/2014 Basel Test planning: Coordination of test 5
processes and test reporting after
finishing test processes

02/2014 Basel Selection of suitable customers 3

03/20 14 | Basel Information workshop (e.g. Dispo 8
SBB Cargo)

03/2014 Basel Workshop on terminals and wagon 20
management

03/2014 Basel Customer Information (telephone) 3

04/2014 Customers Customers6 training 4

Operational experiences and p roposed/conducted adjustments

After having tested the flex freight wagon in several sidings, some problems concerning
the height of the wagon occurred. If the wagons were loaded by heavy containers, the

l evel of the wagonsd sur f actedowthefollowing pictuewhelokks hi ghl i gl
height l ead to the probl em, t hat someti mes the <cont
completely.

Figure 2: Problems with reduced wagon height of O6Fl ex Fr eatMjgnos Car 0
distribution centre in Suhr

: e 2T ""““““\“\\v

LT,

I =y

Source: SBB Cargo

Another difficulty was discovered at the IKEA distribution centre in Laufen. Due to the
fact, that the sidingsé di mensions can vsdingsarer om cus:
constructed ina way that thegap bet ween t hsurfasesagdahes doading dock is
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too wide. Sgns wagons are only as wide as sea containers which means, that the gap to

the loading dock gets even wider.

After the first testing phase Wascosa decided to measure all the sidings in Switzerland,
which receive ¢ ontainers by Swiss Split . The results show, that the W ascosa wagon is too
low for about 20% of the relevant sidings.

Figure 3: Analysed ramp heights of selected railway sidings in Switzerland

Source: Wascosa

Conclusions/Outlook

For SBB Cargo customers the W  ascosa flex freight wagon can work as a replacement for

the old wooden floor wagons. But it doesndtod worKk
problem when it comes to the disp atching of the wagons. SBB Cargo  prefers to ha ve one
wagon, that fits in every siding and this is why SBB Cargo decided to develop an

alternative with the container loading adapter ( see section 2.1.3)

2.1.3 Container Loading Adapter
Documentation of conducted field tests

As an alternative to the flex freight wagon with grid inlays (= Flex Freight Car) , SBB
Cargodeveloped a sol uti on wi platfornt b ¥ eated D @@ainer Loading Adapter 6
T which can be put on every standard Sgns or Sgnss container wagon. The adapters

guarantee also a stable surface to load and unload the containers by forklifts.

In contrast to the = Wascosa test wagon the design of platform offers some advantages in

terms of width and height. With the platform the wagon is about 7cm higher than the

tesswagon and there is the possibility to build the
to reduce the gap between the loading dock and the wagon. The platform is heavier than

Page 13 of 50
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t he

take place in January 2015. Therefor

grid inlays,

but it doesnodt

compr omi se
pay load in the Swiss Split never reaches its limits due to the fact that of 60 feet only 45
can be used for loading. The platform is now in production and first tests are planned to

e different kinds of training are

needed. The

preparations for the training sessions is planned to take place by the end of November,

t

after the first platform is produced. Until then, the wagon with the adapters will circulate

in the everyday traffic and will be used as conventional container wag on.

Table 2: 6 Cont ainer Loadi nNaifnia ptores obtraining and tests
Training Number of
contents participants

04/2015 Rothenburg Delivery of the first two adapters and 3
first tries to lift them up to the wag on

04/2015 Gossau Training to handle the adapters in the 4
terminal of Gossau

06/2015 Olten Information workshop: How to set up 12
the tests with the six adapters (two
wagons)

09 /2015 Basel delivery of four other adapters (six in 2
total)

10/2015 Olten Presentation of the new Swiss Split 7
container adapters (internal meeting)

11/2015 SBB Wagon circulating in everyday traffic n.a.
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Operational experiences and proposed/conducted adjustments

As expl ained, the devel opment o&aptéeeodo diContasunketi hgat

operational experiences of the flex freight car and the analysis of ramp dimensions of

Swiss railway sidings. Regular circulation in daily operations only started in November

2015. So far, no problems have been reported. A more detailed evaluation will be
possible after a longer operation period that will be the basis for a purchase decision by

SBB Cargo for further units.

Figure 4: Training session in Gossau

Source: SBB Cargo

Results documentati on of selected KPIs

During the project, SBB Cargo scaled up its efforts to increase transport volume s in
single wagonload traffic

On the one hand, the handling capacity in the existing terminals has been expanded,

laying the foundations for further growt h. Moreover, SBB Cargo is also prepared for the
future challenges of increasing Swiss Split traffic. The creation of the bimodal gateway
terminal Basel Nord, as starting point for a new tri -modal terminal, will enhance the
efficiency of transportation proc esses and lead to an increased volume of sea containers
shifted to rail.

On the other hand, activities were directed to develop and implement possible solutions
concerning wagon equipment for Swiss Split 2 to further enhance the shift from road to
rail. W ithin the project the necessary wagon equipment has been developed, constructed
and tested during the project phase.

Thanks to the project activities, the transport development until today meets the KPI
values for SWL as shown below. In comparison to the g rowth in total SWL in Switzerland
(+2%) between 2012 and 2014, Swiss Split grew more than 6% (see Figure 5).
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Figure 5: Swiss Split transport volume 2012 i 2014 [containers or wagons ]

—e— number of containers
—— number of wagons

6% 1
56.000 54.130 54237
51.051
L.
50,000
45,000
42027 42626
40.000 b 3?-952
&
0= : :
2012 2013 2014

Source: SBB Cargo

Conclusions/Outlook

In contrast to the flex freight wagon with grid inlays the design of the container loading
adapter offers some advantages in terms of width and height. With the platform the

wagon is about 7cm higher than the test wagon and there is the possibility to build the
platform wider than the wagonsd width to reduce the
t he wagon. The platform is heavier than the grid inl

wagons6 payl oad capaci t ynthe Swiss gt never rgacheslite lands
due to the fact that of 60 feet only 45 can be used for loading.
The results show that the implemented solutions may be applied differently. While the

grid inlay solution for the Swiss Split wagon can be implem ented for 80% of customers,
the container loading adapter solution can be used in 100% of cases.
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22 Business case ARegional net wor k of rai
centreso

2.2.1 Business case at a glance

I n t he Rai l Logistics Centre 0Graf schahttheemer Logi st |
Eisenbahn in Nordhorn, about 70 single wagons per month are loaded/unloaded, serving

multiple customers. Last -mile services to these customers are carried out by truck. In
correspondence to specific requirementpartlystoredcirust omer s €
the Rail Logistics Centre (RLC). The logistics chain is separated into several working steps

starting with the preparation of transhipment up to the invoicing.

The business case fARegional net wor k of r &énbahnl ogi st i c
(BE) deals with a better integration of truck distribution and long -distance transport by

SWL rail transport. The goal is the optimisation of the transshipment between truck and

train in order to shift additional transport volumes to SWL.

For this purpose Bentheimer Eisenbahn developed a methodology to analyse and
optimise related transhipment processes and technologies. This methodology has been

applied for specific SWL transports of Bentheimer Eisenbahn to identify the most efficient
equipment ( forklifts ) and internal transport and handling processes with respect to these
transports and the specific spatial conditions within the Rail Logistics Centre. For the
optimisation of transhipment processes the following goods have been analysed: (1)

steel panels, (2) intermediate bulk containers (IBC) and (3) big bags with salt products.

The methodology and results of the developments are described in Deliverable 6.1 , part
2 "Report on transhipment improved technologies for cost -optimi sed cargo collection /
del i veryihd

Based on the results of the analyses, it was decided to buy a new, more powerful forklift

Kalmar GCE70 , that is deployed to optimise the internal transport and handling
operations and the reby improve the cost - efficiency of the  considered SWL tr affic. The
work processes resulting from the higher performance of the Kalmar forklift were

structured and documented for the demonstration phase. For employees directly involved

in handling and storage operations, the demonstration phase began after the training
was executed in May 2014. The demonstration includes the following three elements.

1 Use of Forklift with increased capacity
1 Optimised internal transport and handling processes.

1 Flexible usage of staff.

Unlike in other reports, these elements will not be analysed separately, due to the fact
that there was no separation between them in the regular operation.
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2.2.2 Pilot implementation of improved equipment and processes

Documentation of conducted field tests

The practical elements of the busi ness
aim at the further improvement of the efficiency and thus competitiveness of single
wagonload in decentralised regions. Therefore, the processes during the cargo handling

were improved by the help of n

- overview

case fARegional net wor k

ew equipment, the reorganisation of the transport and

handling processes as well as the flexible usage of staff.

The regular operation, which now lasts since more than one year (10/2014 T 11/2015
and ongoing) proves the effectiveness of all three measures in combination. The starting
point of the regular operation was October 2014. Before, intensive considerations and

trainings took place for the preparation of the new forklift usage.

Table 3: & orklift & improved handling 6- Main m ilestones of the demonstration
Date/Period Event
02/2014 Information meeting with forklift -dealer about technical preferences
05/2014 Meetings with Still, Kalmar, Toyota and Jungheinrich
Delivery of Kalmar forklift for testing
05/2014 Theoretical and pr actical training on the Kalmar forklift
06 -07/2014 Internal test rides by instructed personnel
08/2014 Purchase of Kalmar forklift
09/2014 Trial operation
10/2014 Start of regular operation

Documentation of conducted field tests

1 forklift & improve d handling

The forklift operation s were mainly carried out by a team of five employees of

Bentheimer Eisenbahn

practical training
the issues:

on the forklift Kalmar DCE 70

. The pilot operations were prepared by the initial theoretical and

in May 2014. A special focus was given to

1 Weight distribution and reliable loads (important because the new forklift has an
increased capacity of 2,500 kg compared to the old forklift)

= =4 -4 =2

Familiarisation with the forklift functions
Driving and forklift utilisation (larger dim
Safe stop off of the vehicle

Energy effic ient handling of the machine.

ensions than before, e.g. turning circle)
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In addition to th e forklift handling  all involved staff members were instructed on the new
processes which are now in regular operation at the following facilities:

il

Rail Logistics Centre Nordhorn for general cargo handling with 2 ,355 sgm
storing area and 48 meters rail tracks for loading / unloading of wagons "under
roof". Loading of trucks taking place in the hall ( Figure 6, top picture )

Warehouse fAWestf ad efnsrt rlagleky and fAsl ow movingo
sgm storing area (unloading of wagons has to be made outside the hall, loading of
truck is done in the hall ( Figure 6 bottom picture ).

After trial operations in September 2014, regular operations according to the improved

processes started already in October 2014. A documen tation of the demonstrated
transshipment processes with steel plates is provided by Table 4 (RLC Nordhorn 1 steel
plates) and Table 5 (Warehouse Westfalenstral3e).

Figure 6: Implementation areas for optimised handling and transport processes

Pt gyabe
oot

Freight receipt

RLC Nordhorn

Internal
transport

Warehouse

WestfalenstralRe

Source: Bentheimer Eisenbahn
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Table 4: Demonstration of the tra nshipment of steel plate bundles at the RLC
Nordhorn

Transhipment chain Processes demonstrated and/or

Steel plate bundles topics considered
1 opening of rail wagon

1 control of steel plates bundles
Transhipment
(unloading of
wagon)

0 number

o0 damages

0 condition (e.g. corrosion)
o load securing

1 max. no. of bundles per lift

loading capacity hall

optimised ways for forklift

Place into stock i
storage location

= = =4 =

data transfer to storage IT -system

clientds order

=

1 consignment by for forklift

1 detection of loading weight (items

Removal from and total consignment)

stock

1 data transfer to storage IT -system

1 preparation of loading plan of for

the delivery truck (weight/tour plan)

9 size of consignment
Internal

1 optimized way of forklift to loading
transport

ramp

9 loading of truck (loading plan of the

truck regarding weight a. tour plan)
Transhipment

(loading of
truck)

1 loading security

9 final check (damages and corrosion)

1 overhanding of loading papers

Source: Bentheimer Eisenbahn
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Table 5: Demonstration of the transhipment of steel plate bundles at the
warehouse fAiWestfalenstraCebo

Transhipment chain Processes demonstrated and/or
Steel plate bundles topics considered

1 weather conditions (rain, snow)
1 opening of rail wagon
1 control of steel plates bundles

0 number

o damages

o condition (e.g. corrosion)
0 load securing

1 max. no. of bundles per lift

Transhipment
(unloading of
wagon)

9 loading capacity hall
(increased compared to RDC!)

Place into stock optimised way for forklift

storage location

data transfer to storag e IT -system

T clientds order
9 consignment by for forklift

9 detection of loading weight (items

Removal from and total consignment)

stock
9 data transfer to storage IT -system
9 preparation of loading plan of for
the delivery truck (weight/tour plan)
size of consignment
Internal weather conditions (rain, snow)
tra nsport  optimized way of forklift to loading

ramp

1 loading of truck (loading plan of for
the truck regarding weight and tour

Transhipment plan
(loading of loading security
truck)

final check (damages a nd corrosion)

91 overhanding of loading papers

Source: Bentheimer Eisenbahn
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Figure 7 shows the forklift with increased handling capacity ( Kalmar DCE 70 ) in daily

operation.

Figure 7: For Klift in daily operation

Source: Bentheimer Eisenbahn

Documentation of conducted field tests i flexible usage of staff

Another improvement aspect considers the flexible usage of staff . The concept has been
already described within Deliverable D9.1:

At t he RLC Nordhorn, the available 48m long loading / unloading track can accommodate
simultaneously maximum three four -axle wagons for loading or unloading. Assuming that
a smooth transport flow is guaranteed, loading in the outgoing transport volumes would
require about 1.5 hour (including the necessary load securing processes). After
completion of transhipment procedures, the loaded rail wagons must be replaced by
empty ones.

Since the staff in charge of the shunting procedures very frequently has to provid e
wagons for other customers outside the | ogistics cen
Southo, a seamless wagon change is rarely directly pc¢
unproductive and costly idle times have negative effects on the economic eff iciency of

the single wagon load shipments caused by freight flow congestions; in addition pallets
have to be buffered because an empty wagon is not available.

At the workshop within the rail logistics centre , a shunting machine is almost always
available, but the staff there is primarily assigned to repair and maintenance services and
is therefore rarely available for shunting in relation to wagon movements from/to the
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warehouse . In order to increase the flexibility and efficiency of the single wagon load
handling, Bentheimer Eisenbahn developed a concept that enables personnel for the
cargo handling and additional staff for the conduction of shunting operations (they deal
with shunting machines and wagons inspections).

Table 6 provides an overview on the main milestones related to the demonstration
activitieson 6 Fl exi bl esuaéa§é. of

Table 6: 6 F1 exi bl e s t-aMaih milesoaas ef the demonstration

Date/Period ‘ Event

02 -03 /2014 Theore tical training of 2 staff members

04-06 /2014 Practical training (train driving, sh

06 /2014 Start of extended task allocation to trained staff members

In total two staff members have been trained as a train driver and shunting agents for
these internal shunting operations. The theoretical training took place in February/March

2015. Practical training took place in the period April -June 2014. Further shunting
trainings are done on demand, so that it can be ensured that at least one pers on capable
of the shunting operation is always available. The new qualifications of the staff include
issues like train formation, train driving, brake testing and wagon checks.

From June 2014 the new concept was implemented in daily operations. From that time
the involved colleagues were carrying out the following tasks on demand . Waiting times
of the warehouse staff are reduced and the frequency of handling is increased .

Operational experiences and proposed/conducted adjustments

As mentioned before, no e  ssential negative consequences arise from the deployment of
the ViwaS measures. Thanks to daily practice, the handling speed with the new forklift
increased to the end of the ViWwaS project compared to the training phase and the first
months of regular oper  ation (but already at this time, the effectivity was better than with
the old forklift due to its lower capacity). At the beginning the new and bigger dimensions

of the forklift required some familiarisation. Especially the bigger turning radius has to be
considered by the drivers. While the former Toyota forklift had a turning radius of 2.75
metres, the Kalmar forklift needs 3.30 metres (+0.55 metres). During peak phases when

the warehouses are full with cargo, also on normally free areas, the handling of the
forklift is more challenging. For the internal organisation, it has to be considered that
dedicated shunting areas have to be foreseen for the forklift.

The drivers I|ike the new forklIlift due to its increa
advanta ge for operations that have to be performed outside the warehouses. Although

the dimensions are new, the handling of the forklift is easy (also thanks to the training).

Compared to the former forklift, the new one causes less noise and although it has a

higher capacity and more engine power, the energy consumption is equal or even less

than before. Under consideration of the reduced operating time (cp. subc hapter below ) it

can be stated, that the energy consumption and the corresponding CO2 emissions could

be reduced.

The optimisation of internal transport and handling processes as well as the flexible
usage of staff was well accepted. Since the employees recognise the positive
development that was started by the ViwaS measures, they are more motivated than
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before. Moreover, the varying work tasks promote continuous concentration and thus
reduce the error susceptibility and increase safety.

Results documentation of selected KPIs

The results documentation of selected KPIs for this business case is difficult. Main
purpose is the increase of efficiency and thus the reduction of costs. At the same time

the implemented measures aim at the smoothening of handling operations and also

make them more predictable and reliable. Since the measures were deployed in

comb ination and the transports/volumes changed during the demonstration period, a

clear allocation is not possible under realistic conditions.

For the deployment of the new forklift, a dedicated allocation is possible on the basis of

the KPlIls fAhanadd ngndua@adcaerdi ngly ficost savingso. The
in minutes) was documented broadly , because it was considered as not useful to control

it via stopwatch.  This shows that the originally estimated durations (cp. deliverable 6.1)

meet the exper iences of the last year of operation. This is also due to that fact, that

there are only very few variables (simple case, it is obvious that a forklift carrying twice

the load only requires about half the time for its tasks). The summary for the calculatio n
based on the receipt of one wagon with steel panels, intermediate bulk containers (IBC)
and big bags, including monetary values can be found in Table 7 - Table 10 on the

following pages.
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Table 7: Steel panel forklift movement costs (one wagon, 50 t steel panels

Working area I goods receipt timg in hourly

min. rate
Toyota -forklift 60 30. 0040 30.0¢(
Kalmar -forklift 60 30.00 30.0040
time/cost savings 0 0
Working area 1 LIFO storage
Toyota -forklift 60 30.00¢0 30.004(
Kalmar -forklift 30 30.00 15.00¢(
time/cost savings 30 15.00
Working area I LIFO removal ‘
Toyota -forklift 45 30. 0040 22.5¢(
Kalmar -forklift 30 30.00 15.0¢(
time/cost savings 15 7.50

Working area

T internal run to transhipment

place

Toyota -forklift 45 30.00¢0 22.5¢(
Kalmar -forklift 30 30. 00 15.00¢(
time/cost savings 15 7.50

Working area

I loading of goods (2 trucks

with each 25 tonnes)

Toyota -forklift 120 30. 00 60. 0Q(
Kalmar -forklift 60 30. 004 30. 0040
time/cost savings 60 30.00

Result time in hourly
1 wagon min. rate
Toyota -forklift 330 30.00¢0 165. 0
Kalmar -forklift 210 30.00 105. 0
time/cost savings 120 60. 00
Source: Benthei mer Eisenbahn
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Table 8: IBC forklift movement costs (one wagon with IBCs

Working area - unloading timg I h(r):tréy

Toyota -forklift 30 30.00 15.0¢
Kalmar -forklift 15 30.00 7.50
time/cost savings 10 7.50

Working area - storage ‘

Toyota -forklift 30 30.0040 15.0¢
Kalmar -forklift 20 30.0040 10. 0¢
time/cost savings 10 5.00

Working area - removal ‘

Toyota -forklift 30 30.00 15. 0(
Kalmar -forklift 20 30. 00 10. 04
time/cost savings 10 5.00
Working area - internal run to transhipment

place

Toyota -forklift 30 30.00¢0 15.0¢
Kalmar -forklift 15 30. 040 7.50
time/cost savings 15 7.50
Result time in hourly

1 wagon min. rate total
Toyota -forklift 120 30.0040 60. 0¢(
Kalma r-forklift 70 30. 040 35. 040
time/cost savings 50 25. 00

Source: Bentheimer Eisenbahn
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Table 9: Big bag forklift movements costs (one wagon with salt products

Working area - storage

Toyota -forklift 35 30.0040 17.50 U
Kalmar -forklift 20 30.00 10.0¢(
time/cost savings 15 7.50

Working area - removal ‘

Toyota -forklift 35 30. 0040 15. 0(
Kalmar -forklift 20 30. 0040 10.0¢
time/cost savings 15 5.00

Working area - internal run to transhipment

plac e

Toyota -forklift 30 30.00 15. 0(
Kalmar -forklift 15 30. 00 7.50
time/cost savings 15 7.50

Working area - transhipment ‘

Toyota -forklift 75 30.0040 37.5¢(
Kalmar -forklift 50 30. 0040 25. 0040
time/cost savings 25 12.50

Result: time in
1 wagon min.
Toyota -forklift 175 30. 0040 87.5(
Kalmar -forklift 105 30. 0040 52.54
time/cost savings 70 35.00

Source: Bentheimer Eisenbahn
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The cost savings achieved in the handling of the different types of cargo sum up to a
tot al of 1,720 0G4 per month in an aver ag€ablendO).t h at B
The single figures may vary with the season and the respective order situation.

Table 10 : Summary of the mon thly cost savings related to the new forklift

Summary of the monthly cost savings

(movement costs)

@ Cost saving @ Wagons @ Cost savings
per wagon per month per month

Salt products 35 12 420
Steel panels 60 16 960 U
IBCs 25 1 20 500
@ Total s avings without considering fixed costs 1,880 u
Additional fixed costs compared to the former forklift 160
@ Monthly savings 1,720 4

Source: Bentheimer Eisenbahn

The flexible usage of staff made operations more predictable, because the handling is

nowdecoupled from the main train drivers6 availabilit
a normal 8 hour shift with two persons for unloading and loading. A further increase is

possible with the deployment of more employees.

Conclusions/Outlook

All of the me asures (new forklift, optimised internal transport and handling processes and
flexible usage of staff) have been approved in daily operation. The new equipment and
processes have completely replaced the former structures without leading to bigger
negative consequences .

The operational staff members T trained on the ViwaS developments - continued their
former shift schedule with the implemented novelties. An exchange of experiences took
place among the employees was well as with the Viwas representatives.

Due to the fact, that all combined (and for itself comparatively simple) measures worked
out very well, already at the beginning of the regular operation, a more detailed
documentation of the demonstration was not considered as necessary.

Thanks to the Vi WaS project new and beneficial measures for the increase of SWL
efficiency at Bentheimer Eisenbahn have been introduced. By their help, it was possible

to achieve and maintain complete cost -coverage (contribution margin IV, all costs
excluding overhead), w hich transferred SWL services of the BE in a viable position for
today and in the years to come.
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For the future, the concept of flexible usage of staff will also be introduced to other
business fields if it is recommendable.

All implemented actions and their respective preparation can serve as a basis for a
catalogue for the improvement of Rail Logistic Centres / Railports in order to support
single wagonload in decentralised regions.
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2.3 Pilot implementations of " Intelligent wagon telematics
and TCCU "
The target of the test  -installation was to demonstrate the following:

1 Demonstrating the easy mounting of aJour Telematics units to different wagon
types.

1 Demonstrating the save and persistent mounting of aJour Telematics units, for
example with a bracket, at a service workshop and during an 'in the field
installation’'.

1 Proofing the operability of aJour Telematics by functionality tests of the telematics

with different settings.

1 Proofing the reliability of the GPS positioning and the GSM data transmission by
reliability tests.

Additionally to the two installations in the context of Viwas, i.e. the Wascosa "Flex
Freight Wagon" and the SBB Cargo "Swiss Split Platform 2", the completion of the ViwaS
targets and KPIs were also evaluated in other projects additional ly.

2.3.1  Easy mounting of aJour Telematics units

During the test -installation -phase several mounting positions on a wide range of wagon
types w ere tested. Figure 8 shows a schematically view of a coil -transport wagon
equipped with two aJour Telematics units and two RodoTAG mileage tracking systems

and there possible ways of communication with each other.

Figure 8: Schematically view of a multi - equipped 'Shimmns ' wagon.

0@ @

@ Galileo/GPS Stellites -

Galilen/GPS stellites

%

Gal'lleu-.FGH,—- "_:xssu GSM,: -l.\Galileoj'GPS

a-Shok T alowr Telematics 1 alour Telematics 2 | 4}‘ O thodk
Humidity III ' oy \ IEI Humidity
Temperature ><7 Temperature

Source : Eureka
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The high variability of possible mounting positions ensures also a high accessibility of the
aJour Telematics units after mounting, which eases maintaining them and guarantees to
find a mounting position where the GPS antenna has a free viewing a ngle to send and

receive data.

Figure 9: Different  mounting positions on different wagon types.

is
a
=
-~
-
-

".3"00

Source: Eureka

Telematics units

essary to decide which

2.3.2  Save and persistent mounting of aJour

Before mounting an aJour Telematics unit to a wagon it is nec
mounting type, of three available, is expected:

I mounting with bracket
1 mounting with pair holder

1 mounting line  holder

Mounting with bracket holder

The advantage of mounting with the bracket is that the bracket , which is carrying the
mounting plate with the aJour Telematics unit, is simply hooked into the signal bracket at
the end of a wagon . The bracket itself provides a  n additional signal bracket of course , so
that the End-of-Train signal can still be attached , as can be seen in  Figure 10. After
hooking the bracket in, it is locked with a combination lock , which is then also locked by

using a protection screw, to protect it against thievery.
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Figure 10 : Back and front side of the bracket on the left side, and after it was
mounted to a wagon on the right side.

Source: Eureka

Mounting with pair holder or line holder

When mounting an aJour Telemat ics unit with the pair or line holder it is necessary to
either screw or weld the adapter plate to the wagon surface first. After cleaning the

surface, where it is expected to attach the aJour Telematics unit, the colour is erased and
then the colour free surface is protect ed with a protection coat. Afterwards the adapter
plate is weld or screwed to the surface and then the mounting plate is screwed to the

adapter plate . In both cases a locking plate is screwed to the mounting plate using a
protection screw, o protect it against thievery (referto Figure 10 and Figure 11).

Figure 11 : Back and front side of the li ne holder as well as Mounting - Adapter.

Source: Eureka
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2.3.3 Proofing the operability of aJour Telematics

The following settings were tested during the functionality tests of the aJour Telematics
units:

The GPS-Positioning, Speed and GPS -Heading.

The distance and the direction of the current position to the next UIC station.
Tracking of motion and duration and vice versa standstill and duration.
Recording start and stop time.

The measurement of temperature and humidity.

Measuring 3D shocks in directions X, Y a nd Z, separately for each axis.
Digital input, for example switch (maximum 4).

Analogue input 0 to 32 VDC (maximum 2).

Analogue output (maximum 2).

Checking of the current load status (loaded or unloaded).

Measuring the load weight in kilogrammes.

Tracking of the GSM cell ID and the GSM country.

Measuring the total kilometres of wagons and wheel sets.

Measuring the daily kilometres of wagons and wheel sets.

Table 11 : Table of the KPI requirements - Information Flow
Definition Me asure
(compared to initial
situation)
Reference: CREAM
Telematics
Information Information quantity in Number of different Increase number of
flow terms of information types of information types of
frequency and number (e.g. information
of different information movement/standstill
types. status, shock in X, Y
and Z, mileage, ...)

2.3.4  Proofing the reliability of GPS and GSM positioning

The evaluation of the reliability of GPS and GSM positioning was done with the ViwaS
wagon '33 85 4552 144 -9', where device 'CS02112' is mounted. The evaluation was done
via a time period of three months, from 2nd of August 2015 to 2nd of November 2015.

The wagon starts a positioning every 20 minutes, which are for 92 days an expected
amount of 6624  GPS positions. The GPS positioning failed in 186 cases; therefore the
GPS-availability equals  97.2%.

The GSM positioning succeeded in 99%.

The map below (Figure 12) shows GPS positions as blue  kite shape and GSM posi tions as
yellow kite shape. The current position appears as red kite shape. When clicking one of
the positioning icons a bubble pops up showing more detailed information about the
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location such as Wagon ID and Device ID, the distance and the direction to t he next
location in kilometres, the measurement timestamp and the co -ordinates.
Figure 12 : Position availability of three months wagon o p eration.
Positions
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GPS positions appear as blue kite shapes, GSM positions as yellow kite shapes. The
current position appears as red kite shape.
Source: Eureka
2.3.5 Load sensor
The ConnTAG load sensor was developed with focus to the  following functionalities:
1 Automatic detection if a wagon is loaded or empty.
1 Manual or automatic over weight detection.
1 Measu ring weight during the loading process.
1 Loading assistant on smartphones or tablets.
It serves the following features additionally:
1 Measurements with internal and external sensors, various sensors are possible.
1 Event triggered messages or cyclic messages.
1 Identification and data transmission using WPAN in a range of 50 to 200 meters to
aJour Telematics (or HotSpot).
Figure 13 below shows a multi equipped wagon, including four ConnTAG sensors for th e

weight measurement. A load control can be executed by using just one ConnTAG sensor.
An exact weight measurement requires four ConnTAG sensors, two for each wheelset.
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Figure 13 :Wagon, multi equipped, with four ConnTAG sensors

measurement.
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The weight and load measurement is handled using the corresponding GUI in aJour

Online (TCCU portal),
measurement.

Figure
The corresponding aJour

14 shows the GUI for executing an exact w

eight
Online GUI is also executable on mobile devices.
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Figure 14 : The GUI to execute an exact weight measurement in aJour Online.
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Table 12 : Table of KP | requirements of the Load Sensor

Definition Measure
(compared to

initial situation)
Reference: CREAM

Telematics
Load Quantity of sensors required Number of Load Weighing: max. 4
Sensor | for sensors required for sensorsto be Load detection: max.
a) Weighing required for an Y25 2

b) loaded/empty detection four axle wagon.

Information Quality, Measure sensor Max. +/ - 3.5% for
measure weight accuracy of results with different wagon overweight
the load sensor. calibration weights. detection.
Calculate typical and Max. +/ - 1% for
max. weight weighing with official
deviation of sensor. verification.
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The field tests lead to the result that only four weight sensors are necessary to execute
an exact weighing, with a residual of +/ - 1%.

The load de tection can be executed with reliable results when using just one weight
sensor.

The image series below (see Figure 15) shows images taken during the testing of the
weight sensor and measurement.

Figure 15 : Images taken during the tests of the weight sensor.

Source: Eureka
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2.4 Pilot implementations of modular wagon technologies
based on the Flex Freight System

2.4.1 Business case (s) ata glance

Efficiency of single wagon load freight traffic is directly connected to the mileage with

payload: High mileage with payload equals low costs per tonne -km. To reduce the

amount of empty wagon transport the single wagon has to become more flexible. The

wagon has to able to carry different types of cargo. The Flex Freight System of Wascosa

has been further developed within the ViwaS project. The newly developed components

(Fl ex Freight Car , Fl ex F rassettg B.0) ha@eabeen 4dsigned fari mb e r C
specific use cases and partially te sted in real life situations. The following sections

provide an overview on the relevant use cases.

&lex Freight Car 6

The use of the Flex Freight Car for the loading and unloading of maritime containers in
railway sidings has been tested extensively withi n the ViWaS business case i
20 (see @sectoh erl).

Anot her use case deals with the transport of 456 <co
Bremerhaven to Switzerland (see also Deliverable D11.1) . In fact this transport will be

also organised w ithin the Swiss Split system. For the loading and unloading operations of

the container in the railway siding it is necessary to provide a certain forklift operation

area on the wagon. This would be not possible if the
the middle of the wagon as it is the nor mal case for
606 wagons. Consequently, a second prototype of t h

devel oped that enables the transport of 456 containe
Freight Car will be delivered in December 2015. Therefore test operations are scheduled

after the end of Viwas period

dfimber c as s et t e fulctidhdlities and usage instructions

In 2010, Wascosa has presented the first flex freight unit for timber transp orts that is a
major market for SWL. Within Viwas, the so -called timber cassette has been further
developed according following design goals. It should be

1 compatible for intermodal handling equipment
9 foldable and stackable on standardised twist lock posit ions

Three units of t he prototype dimber cassette 2. 006 wdaivemd in August 2014, The
main characteristics of the delivered cassettes are as foll ows:

i1 Baseofthe module i s a 206 frame to be placed on a stan
container spigots.

1 The module can be handled by both fork lift and reach stacker.
1 The empty modules can be stapled on each other.

Core data e.g. regarding technical details and owner are displayed by the inscriptions  on
the cassette (cp.  Figure 16).
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Figure 16: 6 Ti mber Cas s e insceptiods. 06

20’ Intermodal Timber Cassette (Fits ISO 20’ container positions)
Wascosa No: 29066001

Tare: 2300 kg
Net load: 17700 kg (If not lifted: 29700 kg)
Gross: 20000 kg (If not lifted: 32000 kg)

Source: Wascosa

Generally, u p to six cassettes are stackable. The transport of empty cassettes could be
done either by train or truck. This will give room for co ntainer transport on the way back.
The number of stackable cassettes in rail transport is limited by the loading gauge of the
track. The wagon combination Sgnss wagon + timber cassette allows the stacking of up

to 4 empty cassettes with loading gauge G1 an d up to 5 cassettes with loading gauge
G2.
Figure 17 : Timber cassette 2.0 I general design

Timber cassette 2.0 with stanchions in upright position ready for transport of timber
(left), with folded down stanchions ready for empty transports (middle) and group of
stacked cassettes (right; up to 5 cassettes possible in rail transports).

Source: ExTe / MHS

Each cassette is equipped with four foldable stanchions on each side with a maximal
height of 2 ,386 mm. If the cassette is empty the stanchions have to be folded down so
that damage of the equipment, e.g. bolts is avoided (see Figure 18).

In order to enable loading of timber according to actual cargo securing standards each

side of the cassette is equipped with four winch systems (see Figure 19). The tied up belt
do have a length of 10 meters and strength of 60 kN. Depending on the type of timber

several belts have to be used for securing.

When working with the cassettes necessary safety equipment like helmets, gloves, safety
shoes always have to be used. Also slippery ground has to be taken care of.

Page 39 of 50



D10.1
Report on the pilot implementatio ns

— —
SEVENTH FRAMEWORK
PROGRAMME

Figure 18 : Sgnsswagon  + empty timber cassette 2.0 with lowered stanchions

Source: Forstlogistik Partner

Figure 19 : Timber cassette 2.0 T winch system

Source: ExTe
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